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1.0 PROJECT NARRATIVE 
 
1.1  PROJECT DESCRIPTION 
The subject site (Site) consists of a 23-acre parcel located between the end of Commerce Drive and South 
Main Street in Franklin New Hampshire. The parcel is catalogued locally as Tax Map 102 Lot 09. The 
proposed project consists of a 2 MW AC solar array installation, new electrical conduit and equipment to 
convert electrical energy, and an access road/turnaround area. The access road and turnaround area will be 
constructed in the right of way of the adjacent lot, catalogued locally as Tax Map 102 Lot 402. To mitigate 
the additional stormwater runoff resulting from tree clearing for the installation, two detention ponds are 
proposed. A swale has been proposed to treat stormwater from the new access road. Earthwork will be 
minimized to the extent possible but minor grading will be needed for the access road and to convey 
stormwater to the proposed detention ponds. 

The purpose of this report is to demonstrate that the proposed solar installation will not adversely affect 
surrounding resources through implementation of specific storm water best management practices (BMPs) 
to control storm water quality and quantity.  

1.2 EXISTING SITE CONDITIONS 
The site is currently an undeveloped wooded lot. Stormwater generally flows from a high point on the west 
side of the site to the south and east. Wetlands have been located adjacent to the project area to the east 
and south.  

1.3 PROPOSED SITE CONDITIONS 
The proposed development includes post-mounted solar panel arrays connected with electrical conduit 
over approximately 15 acres of the Site. Access to the project will be from Commerce Drive via a 14-foot 
gravel access driveway. The access driveway and a turnaround will be constructed within a right-of-way on 
the adjacent parcel to the west (Tax Map 102 Lot 402). Disturbed areas beneath and surrounding the solar 
panels will be loamed and seeded following installation. Two stormwater detention basins are proposed: 
one located to the south and one to the northeast of the project area. These basins are designed to receive 
runoff from the two solar array areas and are responsible for attenuating post-construction stormwater 
flows, the basins will function as sediment basins during construction. As stormwater treatment is not 
required for runoff from the solar panel areas, the basins were not designed to provide water quality 
treatment. A treatment swale is proposed to improve water quality for runoff from the gravel access drive. 
Stormwater from the drive flows across the relatively flat area between the two solar array areas which 
naturally conveys flow toward the northern end of the proposed swale, allowing it to function effectively. 
The swale discharges to the east through a level spreader, which is designed to evenly distribute flow and 
minimize the potential for erosion at the outlet.  

1.4 SOILS 
Based on a Site Specific Soil Survey of the project area, soils are identified as Hydrologic Soil Group (HSG) 
A and B. Within the areas of proposed solar array installation, the HSG is predominantly B.  

1.5 SLOPES  
Slopes in the solar panel areas are 5% or less.  The classification has been used to determine the runoff curve 
number of the panel areas in accordance Env-Wq 1511.  
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1.6 POINTS OF INTEREST 
Stormwater generally flows from a high point located at the northwest of the site towards the east and 
south.  Evaluation of stormwater for the project is limited to the area to be leased for the solar installation. 
There are three points of interest (POIs) evaluated in the stormwater analysis and they are located at 
selected points to evaluate all the stormwater runoff from the project area. POI 1 represents the flow 
towards wetland at the northeastern corner of the site. POI 2 represents the flow leaving the project area 
along the eastern edge. POI 3 represents the flow leaving the project area to the south between two 
topographical peaks. 

1.7 EROSION AND SEDIMENT CONTROL PRACTICES / SITE STABILIZATION 
Temporary erosion/sediment control during construction will include use of silt fence, mulch, hydro-
seeding, and an entry tracking pad in accordance with best management practices. Steep slopes (3 to 1 and 
steeper) will be stabilized using permanent erosion control matting in order to promote a healthy stand of 
vegetation. Both proposed detention basins will be used as sediment basins during earthwork activities. 
Both sediment basins have been sized to retain the volume of a 2-year storm event during bare soil 
conditions. Calculations are included in the “Additional Calculations” section of this document. 

The contractor will be responsible for all temporary erosion and sediment control measures during 
construction, while the project owner (lessee) will be responsible for maintaining all permanent erosion 
and sediment control measures as may be required.  

1.8 SUMMARY OF RESULTS 
 

POI DESCRIPTION  STORM EVENT Volume  
  2 Yr 

(cfs) 
10 Yr 
(cfs) 

50 Yr 
(cfs) 

2 Yr 
(ac-ft) 

POI 1   northeast wetland EXIST. = 
PROP. = 

0.0 
0.0 

0.5 
0.3 

2.3 
1.0 

0.02 
0.013 

POI 2   eastern property line EXIST. = 
PROP. = 

0.2 
0.2 

2.0 
2.0 

8.6 
7.7 

0.097 
0.189 

POI 3   flow towards the south  EXIST. = 
PROP. = 

0.1 
0.1 

0.9 
0.7 

4.3 
3.9 

0.046 
0.046 

 

1.9 CONCLUSIONS 
The preceding table and following calculations reflect the results of the proposed solar installation on the 
peak storm water discharge rates and volumes. The peak flow has been retained on the Site and therefore 
will not impact off-site systems or downgradient properties in the modeled storm events. The post 
development peak flow rates will be less than or equal to the existing flow rates as a result of attenuation 
provided by the proposed stormwater detention basins. Calculations are included for the 2-year, 10-year, 
and 50-year storm events. The proposed design meets the Env-Wq 1507.05 Channel Protection 
Requirement. The 2-year, 24 hour post development peak flow rate at each point of interest is less than the 
2 year, 24 hour pre-development peak flow rate and; the 2-year, 24 hour post-development storm volume 
does not increase by more than .1 ac-ft over the pre-development volume.  
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The NHDES Ecological Review database has been checked for records of rare species and exemplary
natural communities near the area mapped (see next page). The species considered include those listed as
Threatened or Endangered by either the state of New Hampshire or the federal government. There are
currently no recorded occurrences of sensitive species near this project area.

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

 
Based on the information submitted, no further consultation with the NH Fish and Game Department
pursuant to Fis 1004 is required.

New Hampshire Department of Environmental Services
DataCheck Results Letter

To: Garrett Seibert
70 Chenell Drive
Concord, NH  03301

From: NHDES Ecological Reviews

Date: 10/14/2025  (This letter is valid through 10/14/2026)

Re: Review by NHDES Ecological Reviews of request dated 10/14/2025

Permit Types: Stormwater Pollution Prevention
Alteration of Terrain Permit

Project ID: DCT25-2904

Applicant: Garrett Seibert

Location: Franklin
Tax Map: 102, Tax Lot: 9
Address: Commerce Drive

Project Description: 2MW ground mounted solar development with associated utilities and access
drive

NH Department of Environmental Services



New Hampshire Department of Environmental Services
DataCheck Results Letter

MAP OF PROJECT BOUNDARIES FOR:  DCT25-2904

NH Department of Environmental Services
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Hydrologic Soil Group—Merrimack and Belknap Counties, New Hampshire
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The soil surveys that comprise your AOI were mapped at 
1:24,000.

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

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

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

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

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

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

Soil Survey Area: Merrimack and Belknap Counties, New 
Hampshire
Survey Area Data: Version 29, Aug 22, 2023

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

Date(s) aerial images were photographed: Oct 6, 2022—Oct 22, 
2022

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

Hydrologic Soil Group—Merrimack and Belknap Counties, New Hampshire
(Commerce Drive Solar)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Hydrologic Soil Group

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

35A Champlain loamy fine 
sand, 0 to 3 percent 
slopes

A 2.4 1.6%

35B Champlain loamy fine 
sand, 3 to 8 percent 
slopes

A 34.2 22.3%

35E Champlain loamy fine 
sand, 15 to 60 percent 
slopes

A 39.3 25.7%

94A Agawam-Ninigret fine 
sandy loams, 0 to 3 
percent slopes

B 24.1 15.7%

102A Sunday loamy fine sand, 
0 to 3 percent slopes, 
occasionally flooded

A 2.4 1.6%

104A Podunk fine sandy loam, 
0 to 3 percent slopes, 
frequently flooded

B/D 3.3 2.1%

200B Udorthents, refuse 
substratum, 0 to 8 
percent slopes

A 9.2 6.0%

214A Naumburg loamy sand, 
0 to 5 percent slopes

A/D 15.8 10.3%

613A Croghan loamy fine 
sand, 0 to 8 percent 
slopes, wooded

A 11.9 7.8%

W Water 10.7 7.0%

Totals for Area of Interest 153.2 100.0%

Hydrologic Soil Group—Merrimack and Belknap Counties, New Hampshire Commerce Drive Solar

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/3/2024
Page 3 of 4



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.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Merrimack and Belknap Counties, New Hampshire Commerce Drive Solar

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/3/2024
Page 4 of 4
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(Env-Wq 1507.04)

0.12      ac Area of HSG A soil that was replaced by impervious cover 0.40"

0.22      ac Area of HSG B soil that was replaced by impervious cover 0.25"

 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"

0.30 inches Rd = Weighted groundwater recharge depth

0.1002 ac-in GRV = AI * Rd 

364      cf GRV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

GROUNDWATER RECHARGE VOLULME (GRV) CALCULATION

Pond 1 storage below the lowest outlet is 5,464 cf

5,464 cf > 364 cf

See stage storage table on following page. 

NHDES Alteration of Terrain                                                                                                          Last Revised December 2017

Provide calculations below showing that the project meets the groundwater recharge requirements (Env-

Wq 1507.04):



Type III 24-hr  10-Year Rainfall=3.99"101025.000 Post-Conditions Drainage Model
  Printed  10/9/2025Prepared by Nobis Engineering Inc

Page 1HydroCAD® 10.20-3h  s/n 00877  © 2024 HydroCAD Software Solutions LLC

Stage-Area-Storage for Pond Pd 1: 

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

369.00 9,995 0
369.02 10,068 201
369.04 10,140 403
369.06 10,214 606
369.08 10,287 811
369.10 10,361 1,018
369.12 10,434 1,226
369.14 10,509 1,435
369.16 10,583 1,646
369.18 10,658 1,858
369.20 10,733 2,072
369.22 10,808 2,288
369.24 10,883 2,505
369.26 10,959 2,723
369.28 11,035 2,943
369.30 11,111 3,164
369.32 11,188 3,387
369.34 11,265 3,612
369.36 11,342 3,838
369.38 11,419 4,066
369.40 11,497 4,295
369.42 11,574 4,526
369.44 11,653 4,758
369.46 11,731 4,992
369.48 11,810 5,227
369.50 11,888 5,464
369.52 11,968 5,703
369.54 12,047 5,943
369.56 12,127 6,184
369.58 12,207 6,428
369.60 12,287 6,673
369.62 12,367 6,919
369.64 12,448 7,167
369.66 12,529 7,417
369.68 12,610 7,669
369.70 12,692 7,922
369.72 12,774 8,176
369.74 12,856 8,433
369.76 12,938 8,690
369.78 13,020 8,950
369.80 13,103 9,211
369.82 13,186 9,474
369.84 13,270 9,739
369.86 13,353 10,005
369.88 13,437 10,273
369.90 13,521 10,542
369.92 13,606 10,814
369.94 13,690 11,087
369.96 13,775 11,361
369.98 13,861 11,638
370.00 13,946 11,916
370.02 14,066 12,196
370.04 14,186 12,478

Elevation
(feet)

Surface
(sq-ft)

Storage
(cubic-feet)

370.06 14,306 12,763
370.08 14,427 13,051
370.10 14,549 13,340
370.12 14,671 13,633
370.14 14,794 13,927
370.16 14,917 14,224
370.18 15,041 14,524
370.20 15,165 14,826
370.22 15,289 15,131
370.24 15,415 15,438
370.26 15,540 15,747
370.28 15,666 16,059
370.30 15,793 16,374
370.32 15,920 16,691
370.34 16,048 17,011
370.36 16,176 17,333
370.38 16,305 17,658
370.40 16,434 17,985
370.42 16,564 18,315
370.44 16,695 18,648
370.46 16,825 18,983
370.48 16,957 19,321
370.50 17,088 19,661
370.52 17,221 20,004
370.54 17,354 20,350
370.56 17,487 20,698
370.58 17,621 21,049
370.60 17,755 21,403
370.62 17,890 21,760
370.64 18,026 22,119
370.66 18,161 22,481
370.68 18,298 22,845
370.70 18,435 23,213
370.72 18,572 23,583
370.74 18,710 23,955
370.76 18,849 24,331
370.78 18,988 24,709
370.80 19,127 25,091
370.82 19,267 25,475
370.84 19,408 25,861
370.86 19,549 26,251
370.88 19,690 26,643
370.90 19,832 27,038
370.92 19,975 27,437
370.94 20,118 27,837
370.96 20,261 28,241
370.98 20,405 28,648
371.00 20,550 29,057



R-2 (Treatment Swale)

Yes Yes/No Have you reviewed the restrictions on unlined swales outlined in Env-Wq 1508.08(a)?

No Yes/No Is the system lined? (required if not treated or if above SHWT)

4.25         ac A = Area draining to the practice

0.33         ac AI = Impervious area draining to the practice

23.6         minutes Tc = Time of Concentration

0.08         decimal I = Percent impervious area draining to the practice, in decimal form

0.12         unitless Rv = Runoff coefficient = 0.05 + (0.9 x I)

0.51         ac-in WQV= 1” x Rv x A

1,849       cf WQV conversion (ac-in x 43,560 sf/ac x 1ft/12”)

1               inches P = Amount of rainfall.  For WQF in NH, P = 1".  

0.12         inches DWQ = Water quality depth.  DWQ = WQV/A

82             unitless CN = Unit peak discharge curve number. CN =1000/(10+5P+10Q–10*[Q
2
 + 1.25*Q*P] 

0.5
)

2.15         inches S = Potential maximum retention.  S = (1000/CN)  - 10

0.429       inches Ia = initial abstraction.  Ia = 0.2S

270          cfs/mi
2
/in qu = Unit peak discharge.  Obtain this value from TR-55 exhibits 4-II and 4-III

0.21         cfs WQF = qu x WQV.  Conversion: to convert "cfs/mi
2
/in * ac-in" to "cfs" multiply by 1mi

2
/640ac

150.00     feet L = Swale length 
1

> 100'

7.00         feet w = Bottom of the swale width
2

0 - 8 feet 

369.00     feet ESHWT = Elevation of SHWT.  If none found, use the lowest elev. of  test pit.

370.00     feet EBTM = Elevation of the bottom of the practice > ESHWT

3.0 :1 SSRIGHT = Right side slope >3:1

3.0 :1 SSLEFT = Left side slope >3:1

0.007       ft/ft S = Slope of swale in decimal form
3

0.005 - .05

1.7            inches d = Flow depth in swale at WQF (attach stage-discharge  table) < 4"

0.15         unitless d must be < 4", therefore Manning's n = 0.15

1.05         ft
2

Cross-sectional area check (assume trapezoidal channel)

7.90         feet Check wetted perimeter

0.22         cfs WQFcheck.
4                                                                                             

WQFcheck = WQF?

4% Percent difference between WQFcheck and WQF 
4

 +/- 10%

12             minutes HRT = hydraulic residence time during the WQF > 10 min

370.30     ft Peak elevation of the 10-year storm event
5

371.00     ft Elevation of the top of the swale

YES Yes/No 10 peak elevation < the top of swale ← yes

3.  If > 0.02 (2%) then check dams are required.  No additional detention time is credited for check dams.

1.  Any portion of the swale that is in a roadside ditch shall not count towards the swale length.

4.  The WQFcheck & WQF should be near equal (within 10%) if you have selected the correct depth off the stage-

2.  Widths up to 16' allowed if a dividing berm or structure is used such that neither width is more than 8'.

Designer's Notes:

TREATMENT SWALE DESIGN CRITERIA

(Env-Wq 1508.08)

Node Name:

                Enter the node name in the drainage analysis (e.g., reach TS 5), if applicable.                                                                                                                    

5. If the swale does not discharge the 50-year storm without overtopping, hydrologic routing of secondary discharge 
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Stage-Discharge for Reach R-2: 

Elevation
(feet)

Velocity
(ft/sec)

Discharge
(cfs)

371.00 0.00 0.00
371.01 0.04 0.00
371.02 0.06 0.01
371.03 0.08 0.02
371.04 0.09 0.03
371.05 0.11 0.04
371.06 0.12 0.05
371.07 0.13 0.07
371.08 0.15 0.08
371.09 0.16 0.10
371.10 0.17 0.12
371.11 0.18 0.14
371.12 0.19 0.17
371.13 0.20 0.19
371.14 0.21 0.22
371.15 0.22 0.24
371.16 0.23 0.27
371.17 0.24 0.30
371.18 0.25 0.33
371.19 0.25 0.36
371.20 0.26 0.40
371.21 0.27 0.43
371.22 0.28 0.47
371.23 0.29 0.50
371.24 0.29 0.54
371.25 0.30 0.58
371.26 0.31 0.62
371.27 0.31 0.66
371.28 0.32 0.71
371.29 0.33 0.75
371.30 0.33 0.79
371.31 0.34 0.84
371.32 0.35 0.89
371.33 0.35 0.93
371.34 0.36 0.98
371.35 0.37 1.03
371.36 0.37 1.09
371.37 0.38 1.14
371.38 0.39 1.19
371.39 0.39 1.25
371.40 0.40 1.30
371.41 0.40 1.36
371.42 0.41 1.42
371.43 0.41 1.48
371.44 0.42 1.54
371.45 0.43 1.60
371.46 0.43 1.66
371.47 0.44 1.73
371.48 0.44 1.79
371.49 0.45 1.86
371.50 0.45 1.92
371.51 0.46 1.99
371.52 0.46 2.06

Elevation
(feet)

Velocity
(ft/sec)

Discharge
(cfs)

371.53 0.47 2.13
371.54 0.47 2.20
371.55 0.48 2.27
371.56 0.48 2.35
371.57 0.49 2.42
371.58 0.49 2.50
371.59 0.50 2.57
371.60 0.50 2.65
371.61 0.51 2.73
371.62 0.51 2.81
371.63 0.52 2.89
371.64 0.52 2.97
371.65 0.53 3.06
371.66 0.53 3.14
371.67 0.53 3.23
371.68 0.54 3.31
371.69 0.54 3.40
371.70 0.55 3.49
371.71 0.55 3.58
371.72 0.56 3.67
371.73 0.56 3.76
371.74 0.57 3.86
371.75 0.57 3.95
371.76 0.57 4.05
371.77 0.58 4.14
371.78 0.58 4.24
371.79 0.59 4.34
371.80 0.59 4.44
371.81 0.59 4.54
371.82 0.60 4.64
371.83 0.60 4.75
371.84 0.61 4.85
371.85 0.61 4.96
371.86 0.61 5.06
371.87 0.62 5.17
371.88 0.62 5.28
371.89 0.63 5.39
371.90 0.63 5.50
371.91 0.63 5.61
371.92 0.64 5.73
371.93 0.64 5.84
371.94 0.65 5.96
371.95 0.65 6.08
371.96 0.65 6.20
371.97 0.66 6.31
371.98 0.66 6.44
371.99 0.66 6.56
372.00 0.67 6.68
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8/14/23, 12:45 PM Extreme Precipitation

precip.eas.cornell.edu/#/product/xprecip_results 1/1

Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Metadata for Point
Smoothing Yes

State New Hampshire
Location New Hampshire, United States
Latitude 43.418 degrees North

Longitude 71.66 degrees West
Elevation 110 feet

Date/Time Mon Aug 14 2023 12:45:17 GMT-0400 (Eastern Daylight
Time)

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 0.65 0.81 1.02 1yr 0.70 0.96 1.18 1.48 1.85 2.32 2.57 1yr 2.06 2.47 2.87 3.54 4.07 1yr

2yr 0.32 0.49 0.61 0.80 1.00 1.26 2yr 0.87 1.15 1.45 1.79 2.22 2.73 3.06 2yr 2.42 2.95 3.42 4.09 4.68 2yr

5yr 0.38 0.58 0.73 0.98 1.26 1.58 5yr 1.08 1.47 1.83 2.26 2.77 3.39 3.86 5yr 3.00 3.71 4.29 5.05 5.75 5yr

10yr 0.42 0.67 0.84 1.15 1.49 1.90 10yr 1.29 1.76 2.19 2.70 3.30 3.99 4.60 10yr 3.53 4.42 5.10 5.92 6.71 10yr

25yr 0.51 0.80 1.02 1.41 1.87 2.39 25yr 1.61 2.25 2.77 3.40 4.13 4.96 5.80 25yr 4.39 5.58 6.41 7.31 8.25 25yr

50yr 0.58 0.92 1.18 1.65 2.22 2.85 50yr 1.92 2.71 3.30 4.06 4.90 5.84 6.92 50yr 5.17 6.66 7.63 8.58 9.64 50yr

100yr 0.66 1.06 1.37 1.94 2.64 3.42 100yr 2.28 3.26 3.96 4.85 5.82 6.89 8.26 100yr 6.10 7.95 9.08 10.08 11.28 100yr

200yr 0.75 1.22 1.58 2.27 3.14 4.08 200yr 2.71 3.93 4.73 5.78 6.91 8.13 9.87 200yr 7.20 9.49 10.80 11.84 13.19 200yr

500yr 0.91 1.49 1.95 2.82 3.95 5.14 500yr 3.41 5.04 5.97 7.27 8.66 10.13 12.48 500yr 8.97 12.00 13.61 14.65 16.24 500yr

Lower Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.23 0.36 0.43 0.58 0.72 0.87 1yr 0.62 0.85 0.96 1.32 1.59 2.14 2.38 1yr 1.89 2.28 2.70 3.30 3.83 1yr

2yr 0.31 0.47 0.58 0.79 0.97 1.14 2yr 0.84 1.12 1.30 1.69 2.18 2.67 2.99 2yr 2.36 2.87 3.33 3.99 4.55 2yr

5yr 0.34 0.53 0.66 0.90 1.15 1.36 5yr 0.99 1.33 1.56 2.00 2.58 3.20 3.59 5yr 2.83 3.45 4.02 4.73 5.36 5yr

10yr 0.38 0.58 0.72 1.01 1.30 1.53 10yr 1.13 1.49 1.73 2.22 2.88 3.69 4.10 10yr 3.27 3.95 4.63 5.37 6.04 10yr

25yr 0.43 0.66 0.82 1.17 1.54 1.82 25yr 1.33 1.78 2.05 2.56 3.38 4.46 4.89 25yr 3.95 4.71 5.61 6.36 7.10 25yr

50yr 0.48 0.73 0.91 1.31 1.76 2.07 50yr 1.52 2.03 2.33 2.85 3.79 5.18 5.57 50yr 4.58 5.36 6.49 7.22 8.02 50yr

100yr 0.53 0.80 1.00 1.45 1.99 2.36 100yr 1.71 2.31 2.63 3.18 4.27 6.00 6.38 100yr 5.31 6.13 7.52 8.18 9.03 100yr

200yr 0.59 0.88 1.12 1.62 2.25 2.68 200yr 1.95 2.62 2.97 3.54 4.80 7.00 7.33 200yr 6.20 7.05 8.72 9.31 10.18 200yr

500yr 0.68 1.00 1.29 1.88 2.67 3.16 500yr 2.31 3.09 3.47 4.07 5.63 8.59 8.83 500yr 7.60 8.49 10.63 11.04 11.87 500yr

Upper Confidence Limits
5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 0.29 0.45 0.55 0.73 0.90 1.08 1yr 0.78 1.06 1.21 1.53 1.91 2.49 2.74 1yr 2.20 2.63 3.02 3.83 4.35 1yr

2yr 0.33 0.51 0.63 0.86 1.06 1.24 2yr 0.91 1.22 1.40 1.81 2.32 2.81 3.19 2yr 2.48 3.06 3.54 4.22 4.84 2yr

5yr 0.40 0.62 0.77 1.06 1.35 1.65 5yr 1.16 1.61 1.86 2.37 2.99 3.58 4.10 5yr 3.17 3.94 4.61 5.35 6.16 5yr

10yr 0.49 0.75 0.93 1.30 1.68 2.01 10yr 1.45 1.97 2.21 2.78 3.48 4.30 4.99 10yr 3.81 4.80 5.64 6.42 7.39 10yr

25yr 0.64 0.98 1.22 1.74 2.28 2.71 25yr 1.97 2.65 2.93 3.58 4.42 5.48 6.49 25yr 4.85 6.24 7.37 8.19 9.45 25yr

50yr 0.79 1.20 1.49 2.15 2.89 3.41 50yr 2.49 3.34 3.64 4.34 5.31 6.58 7.93 50yr 5.82 7.62 9.01 9.84 11.40 50yr

100yr 0.97 1.47 1.84 2.66 3.65 4.29 100yr 3.15 4.20 4.51 5.25 6.36 7.87 9.67 100yr 6.97 9.30 11.03 11.83 13.76 100yr

200yr 1.19 1.80 2.28 3.30 4.60 5.41 200yr 3.97 5.29 5.60 6.38 7.64 9.45 11.81 200yr 8.36 11.35 13.49 14.24 16.62 200yr

500yr 1.59 2.36 3.04 4.41 6.27 7.37 500yr 5.41 7.20 7.48 8.24 9.74 11.97 15.37 500yr 10.59 14.78 17.60 18.20 21.35 500yr

http://www.nrcc.cornell.edu/
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Subcat Reach Pond Link



101025.000 Pre-Conditions Drainage Model
  Printed  10/8/2025Prepared by Nobis Engineering Inc

Page 2HydroCAD® 10.20-3h  s/n 00877  © 2024 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

3.941 30 Woods, Good, HSG A  (E-1, E-2, E-3)

22.394 55 Woods, Good, HSG B  (E-1, E-2, E-3)

0.056 77 Woods, Good, HSG D  (E-1)

26.392 51 TOTAL AREA



101025.000 Pre-Conditions Drainage Model
  Printed  10/8/2025Prepared by Nobis Engineering Inc

Page 3HydroCAD® 10.20-3h  s/n 00877  © 2024 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

3.941 HSG A E-1, E-2, E-3

22.394 HSG B E-1, E-2, E-3

0.000 HSG C

0.056 HSG D E-1

0.000 Other

26.392 TOTAL AREA



Type III 24-hr  2-Year Rainfall=2.73"101025.000 Pre-Conditions Drainage Model
  Printed  10/8/2025Prepared by Nobis Engineering Inc
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=111,243 sf   0.00% Impervious   Runoff Depth=0.09"Subcatchment E-1: 
   Flow Length=751'   Tc=17.6 min   CN=53   Runoff=0.03 cfs  0.020 af

Runoff Area=655,621 sf   0.00% Impervious   Runoff Depth=0.08"Subcatchment E-2: 
   Flow Length=1,000'   Tc=40.4 min   CN=52   Runoff=0.16 cfs  0.097 af

Runoff Area=382,776 sf   0.00% Impervious   Runoff Depth=0.06"Subcatchment E-3: 
   Flow Length=719'   Tc=47.0 min   CN=51   Runoff=0.07 cfs  0.046 af

   Inflow=0.03 cfs  0.020 afLink POI 1: 
   Primary=0.03 cfs  0.020 af

   Inflow=0.16 cfs  0.097 afLink POI 2: 
   Primary=0.16 cfs  0.097 af

   Inflow=0.07 cfs  0.046 afLink POI 3: 
   Primary=0.07 cfs  0.046 af

Total Runoff Area = 26.392 ac   Runoff Volume = 0.163 af   Average Runoff Depth = 0.07"
100.00% Pervious = 26.392 ac     0.00% Impervious = 0.000 ac



Type III 24-hr  10-Year Rainfall=3.99"101025.000 Pre-Conditions Drainage Model
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=111,243 sf   0.00% Impervious   Runoff Depth=0.44"Subcatchment E-1: 
   Flow Length=751'   Tc=17.6 min   CN=53   Runoff=0.52 cfs  0.094 af

Runoff Area=655,621 sf   0.00% Impervious   Runoff Depth=0.40"Subcatchment E-2: 
   Flow Length=1,000'   Tc=40.4 min   CN=52   Runoff=1.95 cfs  0.507 af

Runoff Area=382,776 sf   0.00% Impervious   Runoff Depth=0.37"Subcatchment E-3: 
   Flow Length=719'   Tc=47.0 min   CN=51   Runoff=0.90 cfs  0.268 af

   Inflow=0.52 cfs  0.094 afLink POI 1: 
   Primary=0.52 cfs  0.094 af

   Inflow=1.95 cfs  0.507 afLink POI 2: 
   Primary=1.95 cfs  0.507 af

   Inflow=0.90 cfs  0.268 afLink POI 3: 
   Primary=0.90 cfs  0.268 af

Total Runoff Area = 26.392 ac   Runoff Volume = 0.869 af   Average Runoff Depth = 0.40"
100.00% Pervious = 26.392 ac     0.00% Impervious = 0.000 ac



Type III 24-hr  50-Year Rainfall=5.84"101025.000 Pre-Conditions Drainage Model
  Printed  10/8/2025Prepared by Nobis Engineering Inc
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=111,243 sf   0.00% Impervious   Runoff Depth=1.28"Subcatchment E-1: 
   Flow Length=751'   Tc=17.6 min   CN=53   Runoff=2.25 cfs  0.272 af

Runoff Area=655,621 sf   0.00% Impervious   Runoff Depth=1.21"Subcatchment E-2: 
   Flow Length=1,000'   Tc=40.4 min   CN=52   Runoff=8.63 cfs  1.513 af

Runoff Area=382,776 sf   0.00% Impervious   Runoff Depth=1.14"Subcatchment E-3: 
   Flow Length=719'   Tc=47.0 min   CN=51   Runoff=4.26 cfs  0.831 af

   Inflow=2.25 cfs  0.272 afLink POI 1: 
   Primary=2.25 cfs  0.272 af

   Inflow=8.63 cfs  1.513 afLink POI 2: 
   Primary=8.63 cfs  1.513 af

   Inflow=4.26 cfs  0.831 afLink POI 3: 
   Primary=4.26 cfs  0.831 af

Total Runoff Area = 26.392 ac   Runoff Volume = 2.616 af   Average Runoff Depth = 1.19"
100.00% Pervious = 26.392 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment E-1: 

Runoff = 0.52 cfs @ 12.43 hrs,  Volume= 0.094 af,  Depth= 0.44"
     Routed to Link POI 1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=3.99"

Area (sf) CN Description

12,292 30 Woods, Good, HSG A
2,453 77 Woods, Good, HSG D

96,498 55 Woods, Good, HSG B

111,243 53 Weighted Average
111,243 100.00% Pervious Area

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

13.0 57 0.0280 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.73"

4.2 371 0.0860 1.47 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 323 0.1670 12.75 127.52 Channel Flow, 
Area= 10.0 sf  Perim= 20.0'  r= 0.50'
n= 0.030  Earth, grassed & winding

17.6 751 Total

Subcatchment E-1: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=3.99"

Runoff Area=111,243 sf

Runoff Volume=0.094 af

Runoff Depth=0.44"

Flow Length=751'

Tc=17.6 min

CN=53

0.52 cfs
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Summary for Subcatchment E-2: 

Runoff = 1.95 cfs @ 12.79 hrs,  Volume= 0.507 af,  Depth= 0.40"
     Routed to Link POI 2 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=3.99"

Area (sf) CN Description

5,761 30 Woods, Good, HSG A
85,413 30 Woods, Good, HSG A

564,448 55 Woods, Good, HSG B

655,621 52 Weighted Average
655,621 100.00% Pervious Area

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

30.7 100 0.0100 0.05 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.73"

9.6 707 0.0600 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.1 193 0.3600 24.53 368.00 Channel Flow, 
Area= 15.0 sf  Perim= 20.0'  r= 0.75'
n= 0.030  Earth, grassed & winding

40.4 1,000 Total

Subcatchment E-2: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=3.99"

Runoff Area=655,621 sf

Runoff Volume=0.507 af

Runoff Depth=0.40"

Flow Length=1,000'

Tc=40.4 min

CN=52

1.95 cfs
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Summary for Subcatchment E-3: 

Runoff = 0.90 cfs @ 12.91 hrs,  Volume= 0.268 af,  Depth= 0.37"
     Routed to Link POI 3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=3.99"

Area (sf) CN Description

68,219 30 Woods, Good, HSG A
314,558 55 Woods, Good, HSG B

382,776 51 Weighted Average
382,776 100.00% Pervious Area

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

40.5 100 0.0050 0.04 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.73"

6.5 619 0.1020 1.60 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

47.0 719 Total

Subcatchment E-3: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=3.99"

Runoff Area=382,776 sf

Runoff Volume=0.268 af

Runoff Depth=0.37"

Flow Length=719'

Tc=47.0 min

CN=51

0.90 cfs
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Summary for Link POI 1: 

Inflow Area = 2.554 ac, 0.00% Impervious,  Inflow Depth = 0.44"    for  10-Year event
Inflow = 0.52 cfs @ 12.43 hrs,  Volume= 0.094 af
Primary = 0.52 cfs @ 12.43 hrs,  Volume= 0.094 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link POI 1: 

Inflow
Primary
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Inflow Area=2.554 ac
0.52 cfs

0.52 cfs
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Summary for Link POI 2: 

Inflow Area = 15.051 ac, 0.00% Impervious,  Inflow Depth = 0.40"    for  10-Year event
Inflow = 1.95 cfs @ 12.79 hrs,  Volume= 0.507 af
Primary = 1.95 cfs @ 12.79 hrs,  Volume= 0.507 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link POI 2: 

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

2

1

0

Inflow Area=15.051 ac
1.95 cfs

1.95 cfs
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Summary for Link POI 3: 

Inflow Area = 8.787 ac, 0.00% Impervious,  Inflow Depth = 0.37"    for  10-Year event
Inflow = 0.90 cfs @ 12.91 hrs,  Volume= 0.268 af
Primary = 0.90 cfs @ 12.91 hrs,  Volume= 0.268 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link POI 3: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=8.787 ac
0.90 cfs
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Routing Diagram for 101025.000 Post-Conditions Drainage Model
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.116 96 Gravel surface, HSG A  (P-2a)

0.215 96 Gravel surface, HSG B  (P-2a)

2.087 66 Panel <5% Non-Sheet, Good, HSG B  (P-2)

0.921 61 Panel <5% Sheet, Good, HSG B  (P-3)

0.631 39 Pasture/grassland/range, Good, HSG A  (P-2, P-2a)

9.562 61 Pasture/grassland/range, Good, HSG B  (P-1, P-2, P-2a, P-2b, P-3, P-3a)

3.194 30 Woods, Good, HSG A  (P-2, P-2a, P-3a)

9.609 55 Woods, Good, HSG B  (P-1, P-2, P-2a, P-2b, P-3a)

0.056 77 Woods, Good, HSG D  (P-1)

26.392 55 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

3.941 HSG A P-2, P-2a, P-3a

22.394 HSG B P-1, P-2, P-2a, P-2b, P-3, P-3a

0.000 HSG C

0.056 HSG D P-1

0.000 Other

26.392 TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=40,782 sf   0.00% Impervious   Runoff Depth=0.17"Subcatchment P-1: 
   Flow Length=305'   Tc=23.7 min   CN=57   Runoff=0.04 cfs  0.013 af

Runoff Area=332,886 sf   0.00% Impervious   Runoff Depth=0.19"Subcatchment P-2: 
   Flow Length=723'   Tc=37.7 min   CN=58   Runoff=0.36 cfs  0.123 af

Runoff Area=185,051 sf   0.00% Impervious   Runoff Depth=0.08"Subcatchment P-2a: 
   Flow Length=1,025'   Tc=26.6 min   CN=52   Runoff=0.04 cfs  0.027 af

Runoff Area=272,257 sf   0.00% Impervious   Runoff Depth=0.15"Subcatchment P-2b: 
   Flow Length=645'   Tc=15.3 min   CN=56   Runoff=0.24 cfs  0.078 af

Runoff Area=108,848 sf   0.00% Impervious   Runoff Depth=0.27"Subcatchment P-3: 
   Flow Length=415'   Slope=0.0050 '/'   Tc=27.1 min   CN=61   Runoff=0.25 cfs  0.056 af

Runoff Area=209,817 sf   0.00% Impervious   Runoff Depth=0.06"Subcatchment P-3a: 
   Flow Length=868'   Tc=25.3 min   CN=51   Runoff=0.04 cfs  0.025 af

Avg. Flow Depth=0.01'   Max Vel=0.34 fps   Inflow=0.08 cfs  0.085 afReach R-1: 
n=0.100   L=172.0'   S=0.1453 '/'   Capacity=13.66 cfs   Outflow=0.08 cfs  0.084 af

Avg. Flow Depth=0.05'   Max Vel=0.11 fps   Inflow=0.04 cfs  0.027 afReach R-2: 
n=0.150   L=150.0'   S=0.0067 '/'   Capacity=6.68 cfs   Outflow=0.04 cfs  0.027 af

Avg. Flow Depth=0.01'   Max Vel=0.21 fps   Inflow=0.04 cfs  0.027 afReach R-3: 
n=0.100   L=384.0'   S=0.2188 '/'   Capacity=27.72 cfs   Outflow=0.04 cfs  0.027 af

Avg. Flow Depth=0.01'   Max Vel=0.32 fps   Inflow=0.08 cfs  0.052 afReach R-4: 
n=0.100   L=240.0'   S=0.2250 '/'   Capacity=17.63 cfs   Outflow=0.08 cfs  0.052 af

Peak Elev=369.73'  Storage=8,297 cf   Inflow=0.36 cfs  0.123 afPond Pd 1: 
   Outflow=0.08 cfs  0.085 af

Peak Elev=369.69'  Storage=2,346 cf   Inflow=0.25 cfs  0.056 afPond Pd 2: 
   Outflow=0.08 cfs  0.052 af

   Inflow=0.04 cfs  0.013 afLink POI 1: 
   Primary=0.04 cfs  0.013 af

   Inflow=0.24 cfs  0.189 afLink POI 2: 
   Primary=0.24 cfs  0.189 af

   Inflow=0.12 cfs  0.077 afLink POI 3: 
   Primary=0.12 cfs  0.077 af

Total Runoff Area = 26.392 ac   Runoff Volume = 0.322 af   Average Runoff Depth = 0.15"
100.00% Pervious = 26.392 ac     0.00% Impervious = 0.000 ac
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=40,782 sf   0.00% Impervious   Runoff Depth=0.61"Subcatchment P-1: 
   Flow Length=305'   Tc=23.7 min   CN=57   Runoff=0.30 cfs  0.048 af

Runoff Area=332,886 sf   0.00% Impervious   Runoff Depth=0.66"Subcatchment P-2: 
   Flow Length=723'   Tc=37.7 min   CN=58   Runoff=2.26 cfs  0.421 af

Runoff Area=185,051 sf   0.00% Impervious   Runoff Depth=0.40"Subcatchment P-2a: 
   Flow Length=1,025'   Tc=26.6 min   CN=52   Runoff=0.66 cfs  0.143 af

Runoff Area=272,257 sf   0.00% Impervious   Runoff Depth=0.57"Subcatchment P-2b: 
   Flow Length=645'   Tc=15.3 min   CN=56   Runoff=2.02 cfs  0.296 af

Runoff Area=108,848 sf   0.00% Impervious   Runoff Depth=0.81"Subcatchment P-3: 
   Flow Length=415'   Slope=0.0050 '/'   Tc=27.1 min   CN=61   Runoff=1.15 cfs  0.168 af

Runoff Area=209,817 sf   0.00% Impervious   Runoff Depth=0.37"Subcatchment P-3a: 
   Flow Length=868'   Tc=25.3 min   CN=51   Runoff=0.64 cfs  0.147 af

Avg. Flow Depth=0.03'   Max Vel=0.52 fps   Inflow=0.21 cfs  0.261 afReach R-1: 
n=0.100   L=172.0'   S=0.1453 '/'   Capacity=13.66 cfs   Outflow=0.21 cfs  0.260 af

Avg. Flow Depth=0.26'   Max Vel=0.31 fps   Inflow=0.66 cfs  0.143 afReach R-2: 
n=0.150   L=150.0'   S=0.0067 '/'   Capacity=6.68 cfs   Outflow=0.62 cfs  0.143 af

Avg. Flow Depth=0.02'   Max Vel=0.58 fps   Inflow=0.62 cfs  0.143 afReach R-3: 
n=0.100   L=384.0'   S=0.2188 '/'   Capacity=27.72 cfs   Outflow=0.56 cfs  0.143 af

Avg. Flow Depth=0.02'   Max Vel=0.53 fps   Inflow=0.27 cfs  0.164 afReach R-4: 
n=0.100   L=240.0'   S=0.2250 '/'   Capacity=17.63 cfs   Outflow=0.27 cfs  0.163 af

Peak Elev=370.31'  Storage=16,500 cf   Inflow=2.26 cfs  0.421 afPond Pd 1: 
   Outflow=0.21 cfs  0.261 af

Peak Elev=370.08'  Storage=4,032 cf   Inflow=1.15 cfs  0.168 afPond Pd 2: 
   Outflow=0.27 cfs  0.164 af

   Inflow=0.30 cfs  0.048 afLink POI 1: 
   Primary=0.30 cfs  0.048 af

   Inflow=2.03 cfs  0.699 afLink POI 2: 
   Primary=2.03 cfs  0.699 af

   Inflow=0.79 cfs  0.310 afLink POI 3: 
   Primary=0.79 cfs  0.310 af

Total Runoff Area = 26.392 ac   Runoff Volume = 1.223 af   Average Runoff Depth = 0.56"
100.00% Pervious = 26.392 ac     0.00% Impervious = 0.000 ac
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=40,782 sf   0.00% Impervious   Runoff Depth=1.58"Subcatchment P-1: 
   Flow Length=305'   Tc=23.7 min   CN=57   Runoff=0.98 cfs  0.123 af

Runoff Area=332,886 sf   0.00% Impervious   Runoff Depth=1.66"Subcatchment P-2: 
   Flow Length=723'   Tc=37.7 min   CN=58   Runoff=6.91 cfs  1.056 af

Runoff Area=185,051 sf   0.00% Impervious   Runoff Depth=1.21"Subcatchment P-2a: 
   Flow Length=1,025'   Tc=26.6 min   CN=52   Runoff=2.96 cfs  0.427 af

Runoff Area=272,257 sf   0.00% Impervious   Runoff Depth=1.50"Subcatchment P-2b: 
   Flow Length=645'   Tc=15.3 min   CN=56   Runoff=7.25 cfs  0.783 af

Runoff Area=108,848 sf   0.00% Impervious   Runoff Depth=1.90"Subcatchment P-3: 
   Flow Length=415'   Slope=0.0050 '/'   Tc=27.1 min   CN=61   Runoff=3.11 cfs  0.395 af

Runoff Area=209,817 sf   0.00% Impervious   Runoff Depth=1.14"Subcatchment P-3a: 
   Flow Length=868'   Tc=25.3 min   CN=51   Runoff=3.13 cfs  0.456 af

Avg. Flow Depth=0.15'   Max Vel=1.55 fps   Inflow=3.56 cfs  0.880 afReach R-1: 
n=0.100   L=172.0'   S=0.1453 '/'   Capacity=13.66 cfs   Outflow=3.55 cfs  0.878 af

Avg. Flow Depth=0.63'   Max Vel=0.52 fps   Inflow=2.96 cfs  0.427 afReach R-2: 
n=0.150   L=150.0'   S=0.0067 '/'   Capacity=6.68 cfs   Outflow=2.88 cfs  0.427 af

Avg. Flow Depth=0.06'   Max Vel=1.10 fps   Inflow=2.88 cfs  0.427 afReach R-3: 
n=0.100   L=384.0'   S=0.2188 '/'   Capacity=27.72 cfs   Outflow=2.79 cfs  0.427 af

Avg. Flow Depth=0.06'   Max Vel=1.11 fps   Inflow=1.80 cfs  0.390 afReach R-4: 
n=0.100   L=240.0'   S=0.2250 '/'   Capacity=17.63 cfs   Outflow=1.76 cfs  0.390 af

Peak Elev=370.54'  Storage=20,386 cf   Inflow=6.91 cfs  1.056 afPond Pd 1: 
   Outflow=3.56 cfs  0.880 af

Peak Elev=370.64'  Storage=6,897 cf   Inflow=3.11 cfs  0.395 afPond Pd 2: 
   Outflow=1.80 cfs  0.390 af

   Inflow=0.98 cfs  0.123 afLink POI 1: 
   Primary=0.98 cfs  0.123 af

   Inflow=7.73 cfs  2.088 afLink POI 2: 
   Primary=7.73 cfs  2.088 af

   Inflow=3.67 cfs  0.845 afLink POI 3: 
   Primary=3.67 cfs  0.845 af

Total Runoff Area = 26.392 ac   Runoff Volume = 3.240 af   Average Runoff Depth = 1.47"
100.00% Pervious = 26.392 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment P-1: 

Runoff = 0.30 cfs @ 12.45 hrs,  Volume= 0.048 af,  Depth= 0.61"
     Routed to Link POI 1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=3.99"

Area (sf) CN Description

2,453 77 Woods, Good, HSG D
32,581 55 Woods, Good, HSG B
5,748 61 Pasture/grassland/range, Good, HSG B

40,782 57 Weighted Average
40,782 100.00% Pervious Area

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

23.2 100 0.0200 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.73"

0.4 79 0.3500 2.96 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.1 126 0.1900 17.82 267.35 Channel Flow, 
Area= 15.0 sf  Perim= 20.0'  r= 0.75'
n= 0.030  Earth, grassed & winding

23.7 305 Total

Subcatchment P-1: 

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=3.99"

Runoff Area=40,782 sf

Runoff Volume=0.048 af

Runoff Depth=0.61"

Flow Length=305'

Tc=23.7 min

CN=57

0.30 cfs
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Summary for Subcatchment P-2: 

Runoff = 2.26 cfs @ 12.65 hrs,  Volume= 0.421 af,  Depth= 0.66"
     Routed to Pond Pd 1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=3.99"

Area (sf) CN Description

801 30 Woods, Good, HSG A
2,794 39 Pasture/grassland/range, Good, HSG A

34,832 30 Woods, Good, HSG A
12,292 30 Woods, Good, HSG A
3,677 55 Woods, Good, HSG B
1,335 66 Panel <5% Non-Sheet, Good, HSG B
2,416 66 Panel <5% Non-Sheet, Good, HSG B
2,733 66 Panel <5% Non-Sheet, Good, HSG B
3,498 66 Panel <5% Non-Sheet, Good, HSG B
4,516 66 Panel <5% Non-Sheet, Good, HSG B
5,089 66 Panel <5% Non-Sheet, Good, HSG B
5,535 66 Panel <5% Non-Sheet, Good, HSG B
5,853 66 Panel <5% Non-Sheet, Good, HSG B
6,171 66 Panel <5% Non-Sheet, Good, HSG B
6,234 66 Panel <5% Non-Sheet, Good, HSG B
6,297 66 Panel <5% Non-Sheet, Good, HSG B
6,297 66 Panel <5% Non-Sheet, Good, HSG B
6,360 66 Panel <5% Non-Sheet, Good, HSG B
6,297 66 Panel <5% Non-Sheet, Good, HSG B
6,297 66 Panel <5% Non-Sheet, Good, HSG B
6,298 66 Panel <5% Non-Sheet, Good, HSG B
5,596 66 Panel <5% Non-Sheet, Good, HSG B
4,071 66 Panel <5% Non-Sheet, Good, HSG B

187,596 61 Pasture/grassland/range, Good, HSG B

332,886 58 Weighted Average
332,886 100.00% Pervious Area

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

30.7 100 0.0100 0.05 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.73"

7.0 623 0.0450 1.48 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

37.7 723 Total
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Subcatchment P-2: 
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Type III 24-hr

10-Year Rainfall=3.99"

Runoff Area=332,886 sf

Runoff Volume=0.421 af

Runoff Depth=0.66"

Flow Length=723'

Tc=37.7 min

CN=58

2.26 cfs
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Summary for Subcatchment P-2a: 

Runoff = 0.66 cfs @ 12.58 hrs,  Volume= 0.143 af,  Depth= 0.40"
     Routed to Reach R-2 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=3.99"

Area (sf) CN Description

788 39 Pasture/grassland/range, Good, HSG A
28,442 30 Woods, Good, HSG A

1 30 Woods, Good, HSG A
701 30 Woods, Good, HSG A
12 30 Woods, Good, HSG A
4 30 Woods, Good, HSG A

89 30 Woods, Good, HSG A
2,522 96 Gravel surface, HSG A
1,287 96 Gravel surface, HSG A
1,265 96 Gravel surface, HSG A

12,775 39 Pasture/grassland/range, Good, HSG A
2,484 39 Pasture/grassland/range, Good, HSG A
5,048 39 Pasture/grassland/range, Good, HSG A
3,607 39 Pasture/grassland/range, Good, HSG A

22,954 30 Woods, Good, HSG A
9,373 96 Gravel surface, HSG B
4,199 55 Woods, Good, HSG B

89,500 61 Pasture/grassland/range, Good, HSG B

185,051 52 Weighted Average
185,051 100.00% Pervious Area

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

23.2 100 0.0200 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.73"

1.0 477 0.0650 7.96 119.33 Channel Flow, 
Area= 15.0 sf  Perim= 30.0'  r= 0.50'
n= 0.030  Earth, grassed & winding

2.4 448 0.0100 3.12 46.81 Channel Flow, 
Area= 15.0 sf  Perim= 30.0'  r= 0.50'
n= 0.030  Earth, grassed & winding

26.6 1,025 Total
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Subcatchment P-2a: 
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Type III 24-hr

10-Year Rainfall=3.99"

Runoff Area=185,051 sf

Runoff Volume=0.143 af

Runoff Depth=0.40"

Flow Length=1,025'

Tc=26.6 min

CN=52

0.66 cfs
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Summary for Subcatchment P-2b: 

Runoff = 2.02 cfs @ 12.31 hrs,  Volume= 0.296 af,  Depth= 0.57"
     Routed to Link POI 2 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=3.99"

Area (sf) CN Description

42,941 61 Pasture/grassland/range, Good, HSG B
9 61 Pasture/grassland/range, Good, HSG B

229,307 55 Woods, Good, HSG B

272,257 56 Weighted Average
272,257 100.00% Pervious Area

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

11.9 100 0.0150 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 2.73"

3.2 368 0.1500 1.94 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.2 177 0.1500 12.09 181.28 Channel Flow, 
Area= 15.0 sf  Perim= 30.0'  r= 0.50'
n= 0.030  Earth, grassed & winding

15.3 645 Total

Subcatchment P-2b: 

Runoff
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Type III 24-hr

10-Year Rainfall=3.99"

Runoff Area=272,257 sf

Runoff Volume=0.296 af

Runoff Depth=0.57"

Flow Length=645'

Tc=15.3 min

CN=56

2.02 cfs
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Summary for Subcatchment P-3: 

Runoff = 1.15 cfs @ 12.46 hrs,  Volume= 0.168 af,  Depth= 0.81"
     Routed to Pond Pd 2 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=3.99"

Area (sf) CN Description

2,672 61 Panel <5% Sheet, Good, HSG B
2,925 61 Panel <5% Sheet, Good, HSG B
3,116 61 Panel <5% Sheet, Good, HSG B
3,116 61 Panel <5% Sheet, Good, HSG B
3,307 61 Panel <5% Sheet, Good, HSG B
3,180 61 Panel <5% Sheet, Good, HSG B
3,307 61 Panel <5% Sheet, Good, HSG B
3,307 61 Panel <5% Sheet, Good, HSG B
3,371 61 Panel <5% Sheet, Good, HSG B
3,942 61 Panel <5% Sheet, Good, HSG B
3,940 61 Panel <5% Sheet, Good, HSG B
3,937 61 Panel <5% Sheet, Good, HSG B

68,728 61 Pasture/grassland/range, Good, HSG B

108,848 61 Weighted Average
108,848 100.00% Pervious Area

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

16.5 100 0.0050 0.10 Sheet Flow, 
Range   n= 0.130   P2= 2.73"

10.6 315 0.0050 0.49 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

27.1 415 Total
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Subcatchment P-3: 

Runoff

Hydrograph
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Type III 24-hr

10-Year Rainfall=3.99"

Runoff Area=108,848 sf

Runoff Volume=0.168 af

Runoff Depth=0.81"

Flow Length=415'

Slope=0.0050 '/'

Tc=27.1 min

CN=61

1.15 cfs
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Summary for Subcatchment P-3a: 

Runoff = 0.64 cfs @ 12.58 hrs,  Volume= 0.147 af,  Depth= 0.37"
     Routed to Link POI 3 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Rainfall=3.99"

Area (sf) CN Description

38,989 30 Woods, Good, HSG A
148,823 55 Woods, Good, HSG B
22,004 61 Pasture/grassland/range, Good, HSG B

209,817 51 Weighted Average
209,817 100.00% Pervious Area

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

23.2 100 0.0200 0.07 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 2.73"

1.2 196 0.3000 2.74 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.9 572 0.1180 10.72 160.78 Channel Flow, 
Area= 15.0 sf  Perim= 30.0'  r= 0.50'
n= 0.030  Earth, grassed & winding

25.3 868 Total
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Type III 24-hr

10-Year Rainfall=3.99"

Runoff Area=209,817 sf

Runoff Volume=0.147 af

Runoff Depth=0.37"

Flow Length=868'

Tc=25.3 min

CN=51

0.64 cfs



Type III 24-hr  10-Year Rainfall=3.99"101025.000 Post-Conditions Drainage Model
  Printed  12/8/2025Prepared by Nobis Engineering Inc

Page 10HydroCAD® 10.20-3h  s/n 00877  © 2024 HydroCAD Software Solutions LLC

Summary for Reach R-1: 

Inflow Area = 7.642 ac, 0.00% Impervious,  Inflow Depth > 0.41"    for  10-Year event
Inflow = 0.21 cfs @ 18.49 hrs,  Volume= 0.261 af
Outflow = 0.21 cfs @ 18.55 hrs,  Volume= 0.260 af,  Atten= 0%,  Lag= 3.6 min
     Routed to Link POI 2 : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.52 fps,  Min. Travel Time= 5.6 min
Avg. Velocity = 0.47 fps,  Avg. Travel Time= 6.1 min

Peak Storage= 71 cf @ 18.55 hrs
Average Depth at Peak Storage= 0.03' , Surface Width= 15.17'
Bank-Full Depth= 0.33'  Flow Area= 5.3 sf,  Capacity= 13.66 cfs

15.00'  x  0.33'  deep channel,  n= 0.100  Earth, dense brush, high stage
Side Slope Z-value= 3.0 '/'   Top Width= 16.98'
Length= 172.0'   Slope= 0.1453 '/'
Inlet Invert= 365.00',  Outlet Invert= 340.00'

‡

Reach R-1: 
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Inflow Area=7.642 ac

Avg. Flow Depth=0.03'

Max Vel=0.52 fps

n=0.100

L=172.0'

S=0.1453 '/'

Capacity=13.66 cfs

0.21 cfs

0.21 cfs
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Summary for Reach R-2: 

Inflow Area = 4.248 ac, 0.00% Impervious,  Inflow Depth = 0.40"    for  10-Year event
Inflow = 0.66 cfs @ 12.58 hrs,  Volume= 0.143 af
Outflow = 0.62 cfs @ 12.69 hrs,  Volume= 0.143 af,  Atten= 6%,  Lag= 6.5 min
     Routed to Reach R-3 : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.31 fps,  Min. Travel Time= 8.1 min
Avg. Velocity = 0.13 fps,  Avg. Travel Time= 19.6 min

Peak Storage= 303 cf @ 12.69 hrs
Average Depth at Peak Storage= 0.26' , Surface Width= 8.56'
Bank-Full Depth= 1.00'  Flow Area= 10.0 sf,  Capacity= 6.68 cfs

7.00'  x  1.00'  deep channel,  n= 0.150  Earth, grassed & winding
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 150.0'   Slope= 0.0067 '/'
Inlet Invert= 371.00',  Outlet Invert= 370.00'

‡

Reach R-2: 
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Inflow Area=4.248 ac

Avg. Flow Depth=0.26'

Max Vel=0.31 fps

n=0.150

L=150.0'

S=0.0067 '/'

Capacity=6.68 cfs

0.66 cfs

0.62 cfs
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Summary for Reach R-3: 

Inflow Area = 4.248 ac, 0.00% Impervious,  Inflow Depth = 0.40"    for  10-Year event
Inflow = 0.62 cfs @ 12.69 hrs,  Volume= 0.143 af
Outflow = 0.56 cfs @ 12.84 hrs,  Volume= 0.143 af,  Atten= 10%,  Lag= 9.1 min
     Routed to Link POI 2 : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.58 fps,  Min. Travel Time= 11.0 min
Avg. Velocity = 0.26 fps,  Avg. Travel Time= 24.9 min

Peak Storage= 371 cf @ 12.84 hrs
Average Depth at Peak Storage= 0.02' , Surface Width= 40.14'
Bank-Full Depth= 0.25'  Flow Area= 10.2 sf,  Capacity= 27.72 cfs

40.00'  x  0.25'  deep channel,  n= 0.100  Earth, dense brush, high stage
Side Slope Z-value= 3.0 '/'   Top Width= 41.50'
Length= 384.0'   Slope= 0.2188 '/'
Inlet Invert= 370.00',  Outlet Invert= 286.00'
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Reach R-3: 
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Inflow Area=4.248 ac

Avg. Flow Depth=0.02'

Max Vel=0.58 fps

n=0.100

L=384.0'

S=0.2188 '/'

Capacity=27.72 cfs

0.62 cfs

0.56 cfs
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Summary for Reach R-4: 

Inflow Area = 2.499 ac, 0.00% Impervious,  Inflow Depth > 0.79"    for  10-Year event
Inflow = 0.27 cfs @ 13.64 hrs,  Volume= 0.164 af
Outflow = 0.27 cfs @ 13.73 hrs,  Volume= 0.163 af,  Atten= 0%,  Lag= 5.0 min
     Routed to Link POI 3 : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.53 fps,  Min. Travel Time= 7.6 min
Avg. Velocity = 0.33 fps,  Avg. Travel Time= 12.0 min

Peak Storage= 123 cf @ 13.73 hrs
Average Depth at Peak Storage= 0.02' , Surface Width= 25.12'
Bank-Full Depth= 0.25'  Flow Area= 6.4 sf,  Capacity= 17.63 cfs

25.00'  x  0.25'  deep channel,  n= 0.100  Earth, dense brush, high stage
Side Slope Z-value= 3.0 '/'   Top Width= 26.50'
Length= 240.0'   Slope= 0.2250 '/'
Inlet Invert= 366.00',  Outlet Invert= 312.00'
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Reach R-4: 
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Inflow Area=2.499 ac

Avg. Flow Depth=0.02'

Max Vel=0.53 fps

n=0.100

L=240.0'

S=0.2250 '/'

Capacity=17.63 cfs

0.27 cfs

0.27 cfs
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Summary for Pond Pd 1: 

Inflow Area = 7.642 ac, 0.00% Impervious,  Inflow Depth = 0.66"    for  10-Year event
Inflow = 2.26 cfs @ 12.65 hrs,  Volume= 0.421 af
Outflow = 0.21 cfs @ 18.49 hrs,  Volume= 0.261 af,  Atten= 91%,  Lag= 350.3 min
Primary = 0.21 cfs @ 18.49 hrs,  Volume= 0.261 af
     Routed to Reach R-1 : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Starting Elev= 369.50'   Surf.Area= 11,888 sf   Storage= 5,464 cf
Peak Elev= 370.31' @ 18.49 hrs   Surf.Area= 15,844 sf   Storage= 16,500 cf   (11,036 cf above start)

Plug-Flow detention time= 753.1 min calculated for 0.136 af (32% of inflow)
Center-of-Mass det. time= 344.4 min ( 1,277.1 - 932.7 )

Volume Invert Avail.Storage Storage Description

#1 369.00' 29,057 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

369.00 9,995 708.0 0 0 9,995
370.00 13,946 913.0 11,916 11,916 36,451
371.00 20,550 1,325.0 17,142 29,057 109,835

Device Routing     Invert Outlet Devices

#1 Primary 367.50' 12.0"  Round Culvert   
L= 30.0'   CMP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 367.50' / 367.00'   S= 0.0167 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 369.50' 3.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 370.30' 24.0" x 24.0" Horiz. Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Primary 370.50' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.21 cfs @ 18.49 hrs  HW=370.31'  TW=365.03'   (Dynamic Tailwater)
1=Culvert  (Passes 0.21 cfs of 5.75 cfs potential flow)

2=Orifice  (Orifice Controls 0.20 cfs @ 3.98 fps)
3=Grate  (Weir Controls 0.02 cfs @ 0.29 fps)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond Pd 1: 
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Inflow Area=7.642 ac

Peak Elev=370.31'

Storage=16,500 cf

2.26 cfs
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Summary for Pond Pd 2: 

Inflow Area = 2.499 ac, 0.00% Impervious,  Inflow Depth = 0.81"    for  10-Year event
Inflow = 1.15 cfs @ 12.46 hrs,  Volume= 0.168 af
Outflow = 0.27 cfs @ 13.64 hrs,  Volume= 0.164 af,  Atten= 76%,  Lag= 71.2 min
Primary = 0.27 cfs @ 13.64 hrs,  Volume= 0.164 af
     Routed to Reach R-4 : 

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Starting Elev= 369.50'   Surf.Area= 3,651 sf   Storage= 1,627 cf
Peak Elev= 370.08' @ 13.64 hrs   Surf.Area= 4,647 sf   Storage= 4,032 cf   (2,405 cf above start)

Plug-Flow detention time= 293.2 min calculated for 0.126 af (75% of inflow)
Center-of-Mass det. time= 126.1 min ( 1,036.4 - 910.2 )

Volume Invert Avail.Storage Storage Description

#1 369.00' 10,296 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

369.00 2,873 539.0 0 0 2,873
370.00 4,521 558.0 3,666 3,666 4,620
371.00 6,225 577.0 5,350 9,016 6,427
371.20 6,572 581.0 1,280 10,296 6,814

Device Routing     Invert Outlet Devices

#1 Primary 366.50' 12.0"  Round Culvert   
L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 366.50' / 366.00'   S= 0.0200 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 370.50' 24.0" x 24.0" Horiz. Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Primary 370.80' 10.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

#4 Device 1 369.50' 4.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.27 cfs @ 13.64 hrs  HW=370.08'  TW=366.02'   (Dynamic Tailwater)
1=Culvert  (Passes 0.27 cfs of 6.64 cfs potential flow)

2=Grate  ( Controls 0.00 cfs)
4=Orifice/Grate  (Orifice Controls 0.27 cfs @ 3.10 fps)

3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond Pd 2: 

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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1

0

Inflow Area=2.499 ac

Peak Elev=370.08'

Storage=4,032 cf

1.15 cfs

0.27 cfs
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Summary for Link POI 1: 

Inflow Area = 0.936 ac, 0.00% Impervious,  Inflow Depth = 0.61"    for  10-Year event
Inflow = 0.30 cfs @ 12.45 hrs,  Volume= 0.048 af
Primary = 0.30 cfs @ 12.45 hrs,  Volume= 0.048 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link POI 1: 

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.32

0.3
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0

Inflow Area=0.936 ac
0.30 cfs

0.30 cfs
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Summary for Link POI 2: 

Inflow Area = 18.140 ac, 0.00% Impervious,  Inflow Depth > 0.46"    for  10-Year event
Inflow = 2.03 cfs @ 12.31 hrs,  Volume= 0.699 af
Primary = 2.03 cfs @ 12.31 hrs,  Volume= 0.699 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link POI 2: 

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=18.140 ac
2.03 cfs

2.03 cfs
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Summary for Link POI 3: 

Inflow Area = 7.316 ac, 0.00% Impervious,  Inflow Depth > 0.51"    for  10-Year event
Inflow = 0.79 cfs @ 12.65 hrs,  Volume= 0.310 af
Primary = 0.79 cfs @ 12.65 hrs,  Volume= 0.310 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link POI 3: 

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0.8
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0.65
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0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=7.316 ac
0.79 cfs

0.79 cfs
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RIPRAP OUTLET APRON SIZING CALCULATIONS

DESCRIPTION / ID POND 1

Do= Diameter of pipe or width of channel(ft) Do= 1

Q= Discharge from pipe or channel(cfs) Q10= 0.16

La= Length of apron(ft) Tw = 0.1

Wa= Width of apron at the outlet(ft) Tw<1/2Do? YES

Tw= Tailwater at outlet(depth above invert(ft)) Well defined channel? no

W = Width of apron at the downstream end(ft)

Wa= 3*Do 3

When Tailwater depth at the outlet of the pipe or channel is less 

than one half the diameter of the pipe or one half the width of the 

channel

La= 1.8*Q 7.288

Do 
3/2

When Tailwater depth at the outlet of the pipe or channel is 

equal to or greater than one half the diameter of the pipe or one 

half the width of the channel

La= 3.0*Q N/A

Do 
3/2

When Tailwater depth at the outlet of the pipe or channel is less 

than one half the diameter of the pipe or one half the width of the 

channel

*W= 3*Do+La = 10.288

 

When Tailwater depth at the outlet of the pipe or channel is equal to or greater than one 

half the diameter of the pipe or one half the width of the channel

*W= 3*Do+0.4*La = N/A

*Where there is a stable well-defined channel downstream of the 

apron the bottom width of the apron shall be equal to the width 

of the channel

+7*Do =

+7*Do =



Rip-Rap size (need depth of TW)

D50=
0.02*Q

(4/3)
0.02 feet 0.21 inches

Tw*Do

10

|-------------------------|

|

|

|

|

D50= 4 inches 7

|

|

|

|

|

|-------------|

3

Rip-Rap thickness:

2.25*D50= 9 inches

=

RIPRAP
APRON



RIPRAP OUTLET APRON SIZING CALCULATIONS

DESCRIPTION / ID POND 2 

Do= Diameter of pipe or width of channel(ft) Do= 1

Q= Discharge from pipe or channel(cfs) Q10= 0.15

La= Length of apron(ft) Tw = 0.1

Wa= Width of apron at the outlet(ft) Tw<1/2Do? YES

Tw= Tailwater at outlet(depth above invert(ft)) Well defined channel? yes

W = Width of apron at the downstream end(ft)

Wa= 3*Do 3

When Tailwater depth at the outlet of the pipe or channel is less 

than one half the diameter of the pipe or one half the width of the 

channel

La= 1.8*Q 7.270

Do 
3/2

When Tailwater depth at the outlet of the pipe or channel is 

equal to or greater than one half the diameter of the pipe or one 

half the width of the channel

La= 3.0*Q N/A

Do 
3/2

When Tailwater depth at the outlet of the pipe or channel is less 

than one half the diameter of the pipe or one half the width of the 

channel

*W= 3*Do+La = 10.270

 

When Tailwater depth at the outlet of the pipe or channel is equal to or greater than one 

half the diameter of the pipe or one half the width of the channel

*W= 3*Do+0.4*La = N/A

*Where there is a stable well-defined channel downstream of the 

apron the bottom width of the apron shall be equal to the width 

of the channel

+7*Do =

=+7*Do



Rip-Rap size (need depth of TW)

D50=
0.02*Q

(4/3)
0.02 feet 0.19 inches

Tw*Do

10

|-------------------------|

|

|

|

|

D50= 4 inches 7

|

|

|

|

|

|-------------|

3

Rip-Rap thickness:

2.25*D50= 9 inches

=

RIPRAP
APRON
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Pd 1 Pd 2

Routing Diagram for 101025.000 Bare Conditions Calcs
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.064 77 Newly graded area, HSG A  (P-2)

8.892 86 Newly graded area, HSG B  (P-2, P-3)

1.100 30 Woods, Good, HSG A  (P-2)

0.084 55 Woods, Good, HSG B  (P-2)

10.141 80 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

1.164 HSG A P-2

8.976 HSG B P-2, P-3

0.000 HSG C

0.000 HSG D

0.000 Other

10.141 TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 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=332,885 sf   0.00% Impervious   Runoff Depth=0.94"Subcatchment P-2: 
   Flow Length=723'   Tc=35.6 min   CN=78   Runoff=4.20 cfs  0.599 af

Runoff Area=108,848 sf   0.00% Impervious   Runoff Depth=1.43"Subcatchment P-3: 
   Flow Length=415'   Slope=0.0050 '/'   Tc=16.3 min   CN=86   Runoff=3.05 cfs  0.299 af

Peak Elev=370.41'  Storage=18,117 cf   Inflow=4.20 cfs  0.599 afPond Pd 1: 
   Outflow=0.61 cfs  0.550 af

Peak Elev=370.44'  Storage=5,790 cf   Inflow=3.05 cfs  0.299 afPond Pd 2: 
   Outflow=0.66 cfs  0.265 af

Total Runoff Area = 10.141 ac   Runoff Volume = 0.898 af   Average Runoff Depth = 1.06"
100.00% Pervious = 10.141 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment P-2: 

Runoff = 4.20 cfs @ 12.53 hrs,  Volume= 0.599 af,  Depth= 0.94"
     Routed to Pond Pd 1 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=2.73"

Area (sf) CN Description
801 30 Woods, Good, HSG A

2,794 77 Newly graded area, HSG A
34,832 30 Woods, Good, HSG A
12,292 30 Woods, Good, HSG A

278,489 86 Newly graded area, HSG B
3,677 55 Woods, Good, HSG B

332,885 78 Weighted Average
332,885 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
30.7 100 0.0100 0.05 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 2.73"
4.9 623 0.0450 2.12 Shallow Concentrated Flow, 

Nearly Bare & Untilled   Kv= 10.0 fps
35.6 723 Total

Subcatchment P-2: 

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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w
  

(c
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)

4

3

2

1

0

Type III 24-hr
2-Year Rainfall=2.73"

Runoff Area=332,885 sf
Runoff Volume=0.599 af

Runoff Depth=0.94"
Flow Length=723'

Tc=35.6 min
CN=78

4.20 cfs
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Summary for Subcatchment P-3: 

Runoff = 3.05 cfs @ 12.23 hrs,  Volume= 0.299 af,  Depth= 1.43"
     Routed to Pond Pd 2 : 

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr  2-Year Rainfall=2.73"

Area (sf) CN Description
108,848 86 Newly graded area, HSG B
108,848 100.00% Pervious Area

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

8.9 100 0.0050 0.19 Sheet Flow, 
Cultivated: Residue<=20%   n= 0.060   P2= 2.73"

7.4 315 0.0050 0.71 Shallow Concentrated Flow, 
Nearly Bare & Untilled   Kv= 10.0 fps

16.3 415 Total

Subcatchment P-3: 

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

3

2
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0

Type III 24-hr
2-Year Rainfall=2.73"

Runoff Area=108,848 sf
Runoff Volume=0.299 af

Runoff Depth=1.43"
Flow Length=415'

Slope=0.0050 '/'
Tc=16.3 min

CN=86

3.05 cfs
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Summary for Pond Pd 1: 

Inflow Area = 7.642 ac, 0.00% Impervious,  Inflow Depth = 0.94"    for  2-Year event
Inflow = 4.20 cfs @ 12.53 hrs,  Volume= 0.599 af
Outflow = 0.61 cfs @ 14.73 hrs,  Volume= 0.550 af,  Atten= 86%,  Lag= 131.7 min
Primary = 0.61 cfs @ 14.73 hrs,  Volume= 0.550 af
     Routed to nonexistent node R-1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Starting Elev= 369.50'   Surf.Area= 11,888 sf   Storage= 5,464 cf
Peak Elev= 370.41' @ 14.73 hrs   Surf.Area= 16,486 sf   Storage= 18,117 cf   (12,653 cf above start)

Plug-Flow detention time= 438.5 min calculated for 0.425 af (71% of inflow)
Center-of-Mass det. time= 246.9 min ( 1,132.6 - 885.8 )

Volume Invert Avail.Storage Storage Description
#1 369.00' 29,057 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

369.00 9,995 708.0 0 0 9,995
370.00 13,946 913.0 11,916 11,916 36,451
371.00 20,550 1,325.0 17,142 29,057 109,835

Device Routing     Invert Outlet Devices
#1 Primary 369.50' 6.0"  Round Culvert   

L= 35.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 369.50' / 369.00'   S= 0.0143 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#2 Primary 370.50' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.61 cfs @ 14.73 hrs  HW=370.41'   (Free Discharge)
1=Culvert  (Inlet Controls 0.61 cfs @ 3.08 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond Pd 1: 

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=7.642 ac
Peak Elev=370.41'
Storage=18,117 cf

4.20 cfs

0.61 cfs
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Summary for Pond Pd 2: 

Inflow Area = 2.499 ac, 0.00% Impervious,  Inflow Depth = 1.43"    for  2-Year event
Inflow = 3.05 cfs @ 12.23 hrs,  Volume= 0.299 af
Outflow = 0.66 cfs @ 12.84 hrs,  Volume= 0.265 af,  Atten= 78%,  Lag= 36.5 min
Primary = 0.66 cfs @ 12.84 hrs,  Volume= 0.265 af
     Routed to nonexistent node R-4

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Starting Elev= 364.40'   Storage= 0 cf
Peak Elev= 370.44' @ 12.84 hrs   Surf.Area= 5,230 sf   Storage= 5,790 cf

Plug-Flow detention time= 168.6 min calculated for 0.265 af (89% of inflow)
Center-of-Mass det. time= 116.8 min ( 956.0 - 839.2 )

Volume Invert Avail.Storage Storage Description
#1 369.00' 10,296 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

369.00 2,873 539.0 0 0 2,873
370.00 4,521 558.0 3,666 3,666 4,620
371.00 6,225 577.0 5,350 9,016 6,427
371.20 6,572 581.0 1,280 10,296 6,814

Device Routing     Invert Outlet Devices
#1 Primary 369.40' 6.0"  Round Culvert   

L= 55.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 369.40' / 368.00'   S= 0.0255 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#2 Primary 370.80' 10.0' long  x 6.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

Primary OutFlow  Max=0.66 cfs @ 12.84 hrs  HW=370.44'   (Free Discharge)
1=Culvert  (Inlet Controls 0.66 cfs @ 3.37 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond Pd 2: 

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

3

2

1

0

Inflow Area=2.499 ac
Peak Elev=370.44'

Storage=5,790 cf

3.05 cfs

0.66 cfs
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Nobis

Symbol Map Unit Slope Class % Drainage Class HSG/Group

35A Champlain loamy sand 0-3% Somewhat Excessively Drained A/1

35B Champlain loamy sand 3-8% Somewhat Excessively Drained A/1

35C Champlain loamy sand 8-15% Somewhat Excessively Drained A/1

35D Champlain loamy sand 15-25% Somewhat Excessively Drained A/1

35E Champlain loamy sand 25-50% Somewhat Excessively Drained A/1

35F Champlain loamy sand 50%+ Somewhat Excessively Drained A/1

24C Agawam fine sandy loam 8-15% Well Drained B/2

24D Agawam fine sandy loam 15-25% Well Drained B/2

24E Agawam fine sandy loam 25-50% Well Drained B/2

24F Agawam fine sandy loam 50%+ Well Drained B/2

540C/PD Raypol very fine sandy loam 8-15% Poorly Drained D/5

540D/PD Raypol very fine sandy loam 15-25% Poorly Drained D/5

540E/PD Raypol very fine sandy loam 25-50% Poorly Drained D/5

513A Ninigret fine sandy loam 0-3% Moderately Well Drained B/3

513B Ninigret fine sandy loam 3-8% Moderately Well Drained B/3

513C Ninigret fine sandy loam 8-15% Moderately Well Drained B/3

513D Ninigret fine sandy loam 15-25% Moderately Well Drained B/3

SITE-SPECIFIC SOIL MAP UNIT KEY

“This map product is within the technical standards of the National Cooperative Soil Survey.  It is a special purpose product, produced by a certified soil scientist, and is not a 

product of the USDA Natural Resources Conservation Service. There is a narrative report that accompanies this map and map key.”

February 27, 2024

Commerce Drive, Franklin II

SRE# 23-047

Page 1 of 1
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Stoney Ridge Environmental LLC 8 Kiana Road, Alton, NH 03809, (p): 603-776-5825, (f) 603-776-5826 

Soil Test Pits  

Commerce Drive 

Franklin, NH 
      

Weather: Clear        Date: February 7&22, 2024 

 

Test Pit Nobis TP1: 

Depth (in) Color Texture Structure Consistence Redox 

0-18 10YR3/4 VFSL GR FR  

18-31 10YR 4/4 VFSL GR FR c/d10YR 6/6 

31-39 2.5Y 4/3 VFSL GR FR c/d 10YR 6/2 

39-55 5Y 5/2 LVFS GR FR c/d 10YR 5/6 

Notes: high water table, very fine sandy textures 

 

ESHWT: 18” Water: 55” Roots: 
24” 

med/coarse 
Ledge: >55” 

Restrictive 

Layer 
None 

Ksat Upper 

Horizons 
0.6-6.0 in/hr 

Ksat Lower 

Horizons 
6.0-20.0 in/hr 

Soil Series: 513 Ninigret fine sandy loam HSG/SG: B/3 Termination: 55” 

Recorded By: Cynthia M Balcius CSS# 084 Witness: Joshua Reynolds 

 

Test Pit Nobis TP7:   

 

Depth (in) Color Texture Structure Consistence Redox 

0-10 10YR 3/3 VFSL GR FR  

10-18 10YR 5/6 VFSL GR FR  

18-32 2.5Y 6/4 FS GR FR  

32-51 2.5Y 5/4 S SG LO c/d 10YR 5/6 

Notes:  

 

ESHWT: 32” Water: 51” Roots: 
12” 

fine/med 
Ledge: >51” 

Restrictive 

Layer 
None 

Ksat Upper 

Horizons 
0.6-6.0 in/hr 

Ksat Lower 

Horizons 
6.0-20.0 in/hr 

Soil Series: 513 Ninigret fine sandy loam HSG/SG: B/3 Termination: 51” 

Recorded By: Cynthia M Balcius CSS# 084 Witness: Joshua Reynolds 
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Stoney Ridge Environmental LLC 8 Kiana Road, Alton, NH 03809, (p): 603-776-5825, (f) 603-776-5826 

 

Test Pit Nobis TP8:   

 

Depth (in) Color Texture Structure Consistence Redox 

0-10 10YR 4/3 VFSL GR FR  

10-18 10YR 4/6 VFSL WSBK FR  

18-36 2.5Y 6/4 LFS GR FR  

36-60 5Y 6/3 S SG L c/d 10YR 5/6 

 

Notes:  

 

ESHWT: 36” Water: 60” Roots: 
12” 

fine/med 
Ledge: >60” 

Restrictive 

Layer 
None 

Ksat Upper 

Horizons 
0.6-6.0 in/hr 

Ksat Lower 

Horizons 
6.0-20.0 in/hr 

Soil Series: 513 Ninigret fine sandy loam HSG/SG: B/3 Termination: 60” 

Recorded By: Cynthia M Balcius CSS# 084 Witness: Joshua Reynolds 

 

 

 

 

 

Test Pit Nobis TP2: 

 

Depth (in) Color Texture Structure Consistence Redox 

0-13 10YR 4/3 VFSL GR FR  

13-20 10YR 4/6 VFSL WSBK FR  

20-32 2.5Y 6/4 LFS GR FR  

32-60 2.5Y 5/4 LFS GR FR c/d 10YR 5/8 

Notes:  

 

ESHWT: 32” Water: 60” Roots: 
24” 

fine/med 
Ledge: >60” 

Restrictive 

Layer 
None 

Ksat Upper 

Horizons 
0.6-6.0 in/hr 

Ksat Lower 

Horizons 
6.0-20.0 in/hr 

Soil Series: 513 Ninigret fine sandy loam HSG/SG: B/3 Termination: 60” 

Recorded By: Cynthia M Balcius CSS# 084 Witness: Joshua Reynolds 
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Stoney Ridge Environmental LLC 8 Kiana Road, Alton, NH 03809, (p): 603-776-5825, (f) 603-776-5826 

 

Test Pit Nobis TP3: 

 

Depth (in) Color Texture Structure Consistence Redox 

0-9 10YR 3/2 VFSL GR FR  

9-23 2.5Y 6/6 FS GR FR  

23-54 2.5Y 6/4 S SG L  

 

Notes:  

 

ESHWT: 23” Water: 54” Roots: 
24” 

fine/med 
Ledge: >54” 

Restrictive 

Layer 
None 

Ksat Upper 

Horizons 
0.6-6.0 in/hr 

Ksat Lower 

Horizons 
6.0-20.0 in/hr 

Soil Series: 513 Ninigret fine sandy loam HSG/SG: B/3 Termination: 54” 

Recorded By: Cynthia M Balcius CSS# 084 Witness: Joshua Reynolds 

 

 

 

 

 

 

Test Pit Nobis TP4: 

 

Depth (in) Color Texture Structure Consistence Redox 

0-6 10YR 2/2 FSL GR FR  

6-14 10YR 5/8 LFS GR FR  

14-30 2.5Y 6/6 FS SG L  

30-60 2.5Y 6/4 S SG L c/d 10YR 5/6 

 

Notes:  

 

ESHWT: 30” Water: 60” Roots: 
24” 

fine/med 
Ledge: >60” 

Restrictive 

Layer 
None 

Ksat Upper 

Horizons 
0.6-6.0 in/hr 

Ksat Lower 

Horizons 
6.0-20.0 in/hr 

Soil Series: 513 Ninigret fine sandy loam HSG/SG: B/3 Termination: 60” 

Recorded By: Cynthia M Balcius CSS# 084 Witness: Joshua Reynolds 
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Stoney Ridge Environmental LLC 8 Kiana Road, Alton, NH 03809, (p): 603-776-5825, (f) 603-776-5826 

 

Test Pit Nobis TP5: 

 

Depth (in) Color Texture Structure Consistence Redox 

0-7 10YR 4/4 VFSL GR FR  

7-14 10YR 5/6 VFSL SBK FR  

14-30 2.5Y 6/4 LFS GR FR  

30-62 2.5Y 5/4 LVFS GR FR c/d 10YR 5/8 

 

Notes:  

 

ESHWT: 30” Water: 62” Roots: 
18” 

fine/med 
Ledge: >62” 

Restrictive 

Layer 
None 

Ksat Upper 

Horizons 
0.6-6.0 in/hr 

Ksat Lower 

Horizons 
6.0-20.0 in/hr 

Soil Series: 513 Ninigret fine sandy loam HSG/SG: B/3 Termination: 62” 

Recorded By: Cynthia M Balcius CSS# 084 Witness: Joshua Reynolds 

 

 

 

 

Test Pit Nobis TP6: 

 

Depth (in) Color Texture Structure Consistence Redox 

0-7 10YR 4/4 VFSL GR FR  

7-17 10YR 5/6 VFSL WSBK FR  

17-28 2.5Y 6/4 LVFS GR FR  

28-62 2.5Y 6/4 S SG L c/d 10YR 5/8 

 

Notes:  

 

ESHWT: 28” Water: None Roots: 12” fine Ledge: >62” 

Restrictive 

Layer 
None 

Ksat Upper 

Horizons 
0.6-6.0 in/hr 

Ksat Lower 

Horizons 
6.0-20.0 in/hr 

Soil Series: 513 Ninigret fine sandy loam HSG/SG: B/3 Termination: 62” 

Recorded By: Cynthia M Balcius CSS# 084 Witness: Joshua Reynolds 
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Stoney Ridge Environmental LLC 8 Kiana Road, Alton, NH 03809, (p): 603-776-5825, (f) 603-776-5826 

 

Test Pit Nobis TP9: 

 

Depth (in) Color Texture Structure Consistence Redox 

0-13 10YR 3/3 VFSL GR FR  

13-24 10YR 5/4 VFSL WSBK FR  

24-64 2.5Y 6/4 LVFS GR FR ^v 

 

Notes: 

 

ESHWT: 24” Water: None Roots: 18” fine Ledge: >64” 

Restrictive 

Layer 
None 

Ksat Upper 

Horizons 
0.6-6.0 in/hr 

Ksat Lower 

Horizons 
6.0-20.0 in/hr 

Soil Series: 513 Ninigret fine sandy loam HSG/SG: B/3 Termination: 64” 

Recorded By: Cynthia M Balcius CSS# 084 Witness: Joshua Reynolds 

 

 

 

 

Test Pit SRE TP1 (Hillside): 

   

Depth (in) Color Texture Structure Consistence Redox 

0-8 10YR 3/3 VFSL GR FR  

8-18 2.5Y 5/4 VFSL WSBK FR  

18-63 5Y 5/3 & 

10YR 5/6 

VFSL & VFS SBK FR-FI c/d 7.5YR 5/8 

 

Notes:   

 

ESHWT: 18” Water: None Roots: 
24” 

fine/med 
Ledge: >63” 

Restrictive 

Layer 
None 

Ksat Upper 

Horizons 
0.6-6.0 in/hr 

Ksat Lower 

Horizons 
6.0-20.0 in/hr 

Soil Series: 513 Ninigret fine sandy loam HSG/SG: B/3 Termination: 63” 

Recorded By: Cynthia M Balcius CSS# 084 Witness: Joshua Reynolds 
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Stoney Ridge Environmental LLC 8 Kiana Road, Alton, NH 03809, (p): 603-776-5825, (f) 603-776-5826 

 

Test Pit SRE TP2 (Flat Area off Commerce Drive): 

 

Depth (in) Color Texture Structure Consistence Redox 

0-15 10YR 3/3 FSL GR FR  

15-22 10YR 4/6 LFS GR FR  

22-45 2.5Y 4/6 GRCOS SG LO  

45-58 5Y 6/3 S GR LO  

 

Notes:  coarse sandy 

 

ESHWT: >58” Water: None Roots: 
12” 

med/coarse 
Ledge: >58” 

Restrictive 

Layer 
None 

Ksat Upper 

Horizons 
6.0-20.0 in/hr 

Ksat Lower 

Horizons 
20.0-100.0 in/hr 

Soil Series: 35 Champlain loamy sand HSG/SG: A/1 Termination: 58” 

Recorded By: Cynthia M Balcius CSS# 084 Witness: Joshua Reynolds 

 

 

 

Hand Dug SRE TP1: 

 

Depth (in) Color Texture Structure Consistence Redox 

0-4 10YR 2/1 SL GR FR  

4-8 10YR ¾ FSL GR FR  

8-15 10YR 4/6 LFS GR FR  

15-40 2.5Y 6/6 S GR FR  

 

Notes: coarse sandy 

 

ESHWT: >40” Water: None Roots: 8” Fine Ledge: >40” 

Restrictive 

Layer 
None 

Ksat Upper 

Horizons 
6.0-20.0 in/hr 

Ksat Lower 

Horizons 
20.0-100.0 in/hr 

Soil Series: 35 Champlain loamy sand HSG/SG: A/1 Termination: 40” 

Recorded By: Cynthia M Balcius CSS# 084 Witness: Joshua Reynolds 

 

 



Page 7 of 7             
                                                                                                                                           

Stoney Ridge Environmental LLC 8 Kiana Road, Alton, NH 03809, (p): 603-776-5825, (f) 603-776-5826 

Hand Dug SRE TP2: 

 

Depth (in) Color Texture Structure Consistence Redox 

0-8 10YR 3/3 FSL GR FR  

8-13 10YR 5/6 LVFS GR FR  

13-30 2.5Y 5/6 LVFS WSBK FR  

30-40 2.5Y 6/4 S GR FR  

 

Notes: 

 

ESHWT: >40” Water: None Roots: 
12” 

Fine/Med 
Ledge: >40” 

Restrictive 

Layer 
None 

Ksat Upper 

Horizons 
6.0-20.0 in/hr 

Ksat Lower 

Horizons 
20.0-100 in/hr 

Soil Series: 24 Agawam fine sandy loam HSG/SG: B/2 Termination: 40” 

Recorded By: Cynthia M Balcius CSS# 084 Witness: Joshua Reynolds 
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INSPECTION AND MAINTENANCE PROCEDURES 

 

RESPONSIBLE PARTIES 

Standard Solar  

Attn. Amber Layne 

530 Gaither Road, Suite 900 

Rockville, Maryland 20850 

amber.layne@standardsolar.com 

(301)-944-5253 

 

INSPECTION SCHEDULE 

Grass-Vegetated 

Drainage Swales 

Drainage swales shall be inspected prior to directing storm 

water to them. Thereafter, swales shall be inspected 

annually (minimum). Inspection results will be recorded 

using the Inspection Forms included at the end of this 

document. 

Grass under Solar 

Panels 

Areas disturbed by solar array installation shall be vegetated 

with permanent seed mix. These areas should be inspected 

at least monthly during construction to ensure healthy 

growth. After installation is complete, these areas should be 

inspected annually for signs of erosion, sediment buildup, or 

vegetation loss. Inspection results will be recorded using the 

Inspection Forms included at the end of this document. 

Shade Management 

Zone (perimeter 

beyond fence) 

Shade Management Zones should be inspected annually for 

signs of erosion, debris/trash, and to evaluate height of 

vegetation. Inspection results will be recorded using the 

Inspection Forms included at the end of this document. 

Stormwater Basins Stormwater basin embankments will be inspected annually 

(minimum) for settlement, erosion, seepage, animal 

burrows, woody vegetation, and other conditions that could 

cause degradation and reduced stability. Stone outlet 

protection and other structural appurtenances will be 

inspected annually (minimum). Inspection results will be 

recorded using the Inspection Forms included at the end of 

this document. 

Pipe Riprap Outlets  Pipe riprap outlets will be inspected annually (minimum) for 

damage and deterioration. Inspection results will be 

recorded using the Inspection Forms included at the end of 

this document. 

 



 

 

MAINTENANCE PROCEDURES 

Grass-Vegetated 

Drainage Swales 

Damage, erosion, and/or deterioration of drainage swales 

will be repaired immediately. Maintenance will be recorded 

in the Inspection and Maintenance Log included at the end 

of this document. 

Grass under Solar 

Panels 

Grass will be mowed periodically as needed to maintain a 

healthy stand of herbaceous vegetation. At a minimum, 85% 

of the soil surface should be vegetated. If erosion is evident, 

eroded areas will be repaired and reseeded with permanent 

seed mix. Temporary measures such as mulch should be 

used for protection during vegetation re-establishment. 

Maintenance will be recorded in the Inspection and 

Maintenance Log included at the end of this document. 

Shade Management 

Zone (perimeter 

beyond fence) 

Brush and other vegetation will be trimmed periodically as 

needed to maintain a height of growth that does not shade 

the solar panels (approximately 7 feet). If erosion is evident, 

eroded areas will be repaired and reseeded with permanent 

seed mix. Maintenance will be recorded in the Inspection 

and Maintenance Log included at the end of this document. 

Stormwater Basin Basin side slopes and crest will be mowed (at least once 

annually to control woody growth) and vegetation will be 

maintained in a healthy condition. Trash and debris will be 

removed from the basin when observed during inspections. 

Accumulated sediment will be removed from the basin 

when it affects capacity. Repairs to embankments will be 

made when required. Maintenance will be recorded in the 

Inspection and Maintenance Log included at the end of this 

document. 

Pipe Riprap Outlets Remove sediment, debris, and woody vegetation. Replace 

displaced riprap. Maintenance will be recorded in the 

Inspection and Maintenance Log included at the end of this 

document. 

 

 

 

 

 

 

 

 



 

RECORD KEEPING 

Record keeping and inspection/maintenance activity will begin upon completion of all terrain 

activities that direct storm water to the practices described herein. All records, including 

records from maintenance subcontractors, will be maintained by New Hampshire Solar Garden, 

LLC and will be made available to the New Hampshire Department of Environmental Services 

(NHDES) upon request. Photo documentation of inspections is required. 

Should invasive species begin to grow in the infiltration basin (or other areas on site), refer to 

the guidance regarding “Methods for Disposing of Non-Native Invasive Plants” prepared by the 

University of New Hampshire Cooperative Extension included at the end of this document. 

Herbicides will not be applied. 



 

Commerce Drive Solar Inspection Checklist – Franklin, NH 

General Information 

Date of Inspection   

Inspector’s Name(s)  

Inspector’s Title(s)  

Type of Inspection:                            Routine (annual)          Post-storm event _________inches          

 

 Inspection of Drainage Swales and Stormwater Basins Performed  

           No Follow Up Action Required                                              Follow Up Action Required as Detailed Below 

Location Visible Erosion/Damage? Maintenance Required? 

 Yes  No Yes  No 

 Yes  No Yes  No 

Corrective Action Needed and Notes 

 Inspection of Grass Vegetation Under Panels Performed  

           No Follow Up Action Required (Healthy Vegetation)        Follow Up Action Required as Detailed Below 

Location Visible Erosion/Damage? Maintenance Required? 

 Yes  No Yes  No 

 Yes  No Yes  No 

Corrective Action Needed and Notes 

 

 

 Inspection of Shade Management Zone Performed  

           No Follow Up Action Required                                              Follow Up Action Required as Detailed Below 

Location Visible Erosion/Damage? Maintenance Required? 

 Yes  No Yes  No 

 Yes  No Yes  No 

Corrective Action Needed and Notes 

 

 



 

Commerce Drive Solar Inspection & Maintenance Log – Franklin, NH 

Date: 

Performed by: 

Practice: 

 

 

Grass Drainage 

Swales 

Inspection 

Maintenance 

Grass under Solar 

Panels 

Inspection 

Maintenance 

Shade 

Management Zone 

Inspection 

Maintenance 

Stormwater 

Detention Pond 

Inspection 

Maintenance 

 

Date: 

Performed by: 

Practice: 

 

 

Grass Drainage 

Swales 

Inspection 

Maintenance 

Grass under Solar 

Panels 

Inspection 

Maintenance 

Shade 

Management Zone 

Inspection 

Maintenance 

Stormwater 

Detention Pond 

Inspection 

Maintenance 

 

Date: 

Performed by: 

Practice: 

 

 

Grass Drainage 

Swales 

Inspection 

Maintenance 

Grass under Solar 

Panels 

Inspection 

Maintenance 

Shade 

Management Zone 

Inspection 

Maintenance 

Stormwater 

Detention Pond 

Inspection 

Maintenance 

 

Date: 

Performed by: 

Practice: 

 

 

Grass Drainage 

Swales 

Inspection 

Maintenance 

Grass under Solar 

Panels 

Inspection 

Maintenance 

Shade 

Management Zone 

Inspection 

Maintenance 

Stormwater 

Detention Pond 

Inspection 

Maintenance 
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