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December 17, 2020 
 
Ms. Kathryn A. Joubert 
Town Planner 
Planning Department  
Northborough Town Hall 
63 Main Street 
Northborough MA, 01532 

Re: 
         

A&M Project #: 1145-09 
Definitive Subdivision Impact Report 

0 Bartlett Street  
Northborough, MA 01532 
Assessors Map 51 Parcel 3 & 
Assessors Map 66 Parcel 16 

 

 
Dear Ms. Joubert,  
 
On behalf of the Applicant, The Gutierrez Company; Allen & Major Associates, Inc. (A&M) 
respectfully submits this impact report in support of a definitive subdivision package submission 
for the proposed project located at 0 Bartlett Street, Assessors Map 51 Parcel 3 & Assessors Map 
66 Parcel 16.  Submittal items are as follows:  
 

• Definitive Subdivision Site Plans entitled “Plans for Non-Residential Definitive 

Subdivision of Land – Parcel H Way”, prepared by Allen & Major Associates, Inc., dated 
December 17, 2020.  
 

• Form C Definitive Subdivision Application, signed 
 

• Definitive Subdivision Filing fee check in the amount of $1,400 (for 4 total lots created), 
made payable to Town of Northborough, and a copy of filing fee check 
 

• Certified abutters list provided by Northborough Assessor’s office and labels for 
Planning Board notification of abutters  

 
• A list of waivers sought for the project 

 
• A memorandum from the Massachusetts Historical Commission (MHC) dated July 7, 

2020 indicating “no adverse effects” from the Parcel H project 
 

• Subsurface soils investigation results including test pit locations plan and Form 11 and 
NRCS soils report 

 
• Drainage design calculations including existing and proposed watershed plans, 

HydroCAD output and stormwater pipe sizing table 
 

• Traffic Memorandum prepared by VHB dated December 16, 2020 (175 pages, 3 copies 
provided under separate cover) 
 

• Phase 1 Environmental Assessment report prepared by Sanborn Head (713 pages, 1 copy 

100 Commerce Way 

P.O. Box 2118 
Woburn, MA  01888-0118 
Tel: (781) 935-6889 

Fax: (781) 935-2896 
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provided under separate cover) 
 

• Geotechnical engineering letter report prepared by Langan Engineering dated March 30, 
2020 (82 pages, 1 copy provided under separate cover) 

 
In addition to the documents noted above, the Applicant offers the following statements regarding 
the project in Accordance with Section 10-12-060 – Impact Report, of the Town of Northborough 
Subdivision Rules and Regulations, which requires an Impact Report for any subdivision 
application. The numbers below correspond to the items listed in Section 10-12-060. It should be 
noted that the driveway proposed by the project is intended solely for private use and would not 
be made public.  
 
Section 10-12-060 – Impact Report: 
 

1. A traffic impact assessment shall be submitted: A traffic memorandum prepared by VHB 
dated November 23, 2019 has been submitted with this impact report.  
 

2. Time schedule for construction: There is no currently known construction time schedule.   
 

3. Changes in surface drainage: No building is currently proposed on-site. The proposed 
subdivision road would create approximately 0.48+/- acres of impervious surface, which 
is approximately only 0.7% of the total site area. Therefore, 99.3% of the site is proposed 
to remain as pervious cover. The small area of proposed impervious area will be treated 
by catch basins with deep sumps and hoods, a water quality unit, and a surface drainage 
basin.  
 

4. Increased consumption of groundwater: No building is currently proposed on-site, 
therefore, no increase in groundwater consumption is anticipated at this time.  

 
5. Impact upon the existing water supply and distribution systems and well capacity of the 

town: No building is currently proposed on-site, therefore, no impact to the existing water 
supply is anticipated at this time.  

 
6. Discharge of any material into the air or water: No building is currently proposed on-site, 

therefore, no permanent, long-term discharges to the air are anticipated at this time. 
Discharge of treated stormwater runoff from the proposed basin is expected, and will be 
discharged in accordance with the Commonwealth’s Stormwater Management Standards.  
 

7. Land erosion or loss of tree cover: Significant land erosion and/or loss of tree cover is not 
anticipated for the proposed subdivision. A rip-rap emergency overflow weir located at 
the eastern portion of the detention basin is the only proposed stormwater discharge point 
and will only discharge stormwater during significant rainfall events. The area of the 
proposed subdivision road has largely been historically cleared of woodland cover, and 
the existing cover is largely grass and scrub/shrub habitat. Therefore, significant loss of 
tree cover is not anticipated.  

 
8. Harmony with the character of surrounding development: The subdivision is in the 

industrial zone located along Bartlett Street which is characterized by warehouse 
buildings of varying sizes in the immediate vicinity of the subdivision.  The site is 
bordered by two industrial warehouse buildings to the east, and a residential zone and the 
Northborough Regional Highschool to the west and north. No building is currently 
proposed, but it is expected that the building(s), when developed, will be designed in 
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keeping with the style and character of industrial warehouse buildings. Lots H1 and H2 
(which border the residential district and high school) will be screened by natural existing 
vegetation on the sides bordering those uses. Additionally, a minimum 50-foot natural 
buffer has been maintained between the industrially zoned subdivision lots and any 
residentially zoned district or development, per Section 10-20-020 “Plan Specifications” 
of the Town of Northborough Subdivision Rules and Regulations.   
 

9. Identification of potential impacts to significant historic and archeological resources: The 
subdivision road proposes to cross over a Massachusetts MWRA aqueduct by means of a 
right-of-way over an existing earthen berm to access the site. The aqueduct is a historical 
linear feature.  It is located approximately 14’ below the surface in the area of the 
subdivision road.  The Massachusetts Historical Commission (MHC) has reviewed the 
roadway design and crossing and has determined that the proposed crossing will have “no 
adverse effect” on the aqueduct. A copy of the memo, dated July 7, 2020, has been 
included with this filing.   
 

10. Impact on pedestrian safety and convenience: The subdivision roadway has been 
designed to meet the Town of Northborough’s design requirements by providing 
sidewalks along its length for pedestrian access, safety and convenience.  The subdivision 
road is designed to meet the American Association of State & Highway Transportation 
Officials (AASHTO) requirements for safe sight lines along its length and where it meets 
with Bartlett Street. The roadway layout is designed to connect to a broader sidewalk 
network, should the community elect to advance plans along Bartlett Street and/or along 
the MWRA easement.  
 

10. Noise impacts on residential premises: As no building is currently proposed, no noise 
impacts are able to be assessed.   
 

11. Drainage impacts and control measures to protect adjacent properties within the 
subdivision and abutters’ properties: An infiltration basin is proposed on-site to handle 
stormwater from the subdivision road.  The infiltration basin is located in the interior of 
the site, not proximate to any abutter.  
 

12. Impacts upon groundwater quality level.  No building is currently proposed on-site. As 
just 0.7% of the site is proposed to be converted to impervious cover, groundwater 
quality and level should not be significantly impacted. 
 

13. Impact upon surface water quality and level. No building is currently proposed on-site. 
As just 0.7% of the site is proposed to be converted to impervious cover, surface water 
quality and level should not be significantly impacted. 

 
Section 10-16-030 (C.) Conformance with Master Plan: The project conforms with the Town of 
Northborough’s 2020 Master Plan as follows: 
 

• Land Use: The subject subdivision is located within the Industrial Zoning District and the 
subject lots will be developed with projects that are consistent with the zoned uses. 

• Economic Development: The subdivision is part of the Crossroads Industrial Site.  As 
noted in the Master Plan, “The Crossroads Industrial Site has the potential for additional 

professional and advanced manufacturing employment.”  The subject land would be used 
to house such businesses.  As also noted in the Master Plan, the site is one of the last 
remaining vacant parcels zoned for industrial use.  As such, there are few if any 
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alternative locations for industrial uses. 
• The subject site has conserved 13.2 acres of Conservation Restriction area. In total, more 

than 40 acres of Conservation Restriction land has been created by the Applicant on-site 
and on adjacent parcels. 

 
The Applicant respectfully submits the following additional select information to the Planning 
Board per Section 10-20-030 of the Town of Northborough Subdivision Rules and Regulations, 
to clarify how the project meets the required content: 
 
C.  A certified abutter list as well as mailing labels have been included with the submission. 
 
P. Subsurface investigation results including test pit data and groundwater conditions have 

been summarized and enumerated in the Form 11 - Soil Suitability Assessment for On-
Site Sewage Disposal sheets included with this submission. Percolation tests are not 
required as no septic system is needed for the project based on available municipal sewer 
services available within Bartlett Street. A copy of the geotechnical engineering letter 
report prepared by Langan Engineering dated March 30, 2020 (82 pages) has been 
provided under a separate cover.  

 
V. A sketch plan showing a possible or prospective street layout for any adjacent land 

owned or controlled by the owner or the Applicant of the subdivision is not required as 
no properties or land adjacent to the subject sites are currently owned by the applicant for 
this definitive subdivision filing.  

 
X. As described in response 8 above, a minimum 50-foot natural buffer has been maintained 

between the industrially zoned subdivision land and any residentially zoned district or 
development, per Section 10-20-020 “Plan Specifications” of the Town of Northborough 
Subdivision Rules and Regulations.   

 
Y.  A Phase 1 Environmental Site Assessment report prepared by a Licensed Site 

Professional has been included with this definitive subdivision submission filing under a 
separate cover.  

 
In accordance with Section 10-20-040 “Environmental Analysis” of the Town of Northborough 
Subdivision Rules and Regulations, an environmental analysis is required whenever a subdivision 
proposes to create five (5) or greater lots. Four (4) total lots serviced by a private driveway are 
proposed. Therefore, an environmental analysis is not required and has not been included with 
this definitive subdivision filing.   
 
Section 10-20-010C.(5) “General Provisions” and Section 10-16-030D. indicate that alternative 
plans to minimize blasting shall be submitted at the definitive stage, should blasting be 
anticipated on-site. Subsurface geotechnical investigations and test pits did not encounter any 
ledge on-site, and no blasting is anticipated given the small footprint of the proposed private 
access drive and limited site excavation. Additionally, a significant portion of the proposed 
private driveway crosses over a man-made earthen berm where bedrock is extremely unlikely to 
be encountered. Ground penetrating sonar analysis did not encounter any ledge in the area of the 
aqueduct.  
 
Allen & Major Associates, Inc. looks forward to working with the Town of Northborough on this 
project. If you have any questions regarding this request, please do not hesitate to contact me 
directly at (781)-305-9426. 
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List of Waivers Requested  

Definitive Subdivision Filing at 0 Bartlett Street (Map 51 Lot 3 and Map 66 Lot 16) 

• No waivers requested.  
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

A. Facility Information

Owner Name 

Street Address Map/Lot # 

City State Zip Code 

B. Site Information

1. (Check one)   New Construction   Upgrade   Repair  

2. Soil Survey Available?   Yes    No If yes: 
Source Soil Map Unit 

Soil Name Soil Limitations 

Soil Parent material Landform 

3. Surficial Geological Report Available?   Yes   No If yes: 
Year Published/Source Map Unit 

Description of Geologic Map Unit: 

4. Flood Rate Insurance Map Within a regulatory floodway?   Yes    No 

5. Within a velocity zone?   Yes    No 

6. Within a Mapped Wetland Area?   Yes    No 
If yes, MassGIS Wetland Data Layer: 

Wetland Type 

7. Current Water Resource Conditions (USGS):
Month/Day/ Year 

Range:   Above Normal      Normal      Below Normal 

8. Other references reviewed:

Northborough Land Realty Trust

0 & 301 Bartlett Street Map 51, Lot 3 (0 Bartlett) and Map 66 Lot 16 (301 Bartlett)

Northborough MA 01532

X

X NRCS 245C, 254B
245C - Hinckley loamy sand, 8-15% slopes
254B - Merrimac fine sandy loam, 3-8% slopes N/A

Glaciofluvial deposits Outwash terrace and plains

x N/A N/A

N/A

X

X

X
Wooded swamp

N/A

UC Davis Websoil survey
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Deep Observation Hole Number:
Hole # Date Time Weather Latitude 

Latitude/Longitu

de

Longitude: 

1. Land Use (e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%) 

Description of Location:  

2. Soil Parent Material:
Landform Position on Landscape (SU, SH, BS, FS, TS) 

3. Distances from: Open Water Body   feet          Drainage Way  feet Wetlands  feet 

       Property Line  feet Drinking Water Well   feet      Other  feet 

4. Unsuitable  Materials Present:   Yes    No     If Yes:   Disturbed Soil        Fill Material       Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes    No If yes:  Depth Weeping from Pit  Depth Standing Water in Hole 

Soil Log 

Depth (in) 
Soil Horizon 

/Layer 
Soil Texture 

(USDA 
Soil Matrix: Color-

Moist (Munsell) 

Redoximorphic Features 
Coarse Fragments 

% by Volume 
Soil Structure 

Soil 
Consistence 

(Moist) 
Other 

Depth Color Percent Gravel Cobbles & 
Stones 

Additional Notes:  

TP-01 Feb. 25, 2020 9:30am Overcast, 44 deg. F 42.321987 71.607562

Woodland Deciduous trees, scrub brush None noted 8-15%

Wooded deciduous forest area

Glaciofluvial materials Outwash terrace BS

185

145

N/A
N/A

115
N/A

X

X N/A N/A

0-12 A 10YR3/2Topsoil Roots noted

12-28 B1 Loamy sand 10YR5/6

28-48 C1 Med. sand 2.5Y5/4

48-60 C2 Coarse sand 5Y4/2

60-144 C3

Gravelly

Fine loamy 
sand 5Y5/2 Thin redox line @ 

60" (10YR 5/8) none below

No water, no weeping, Thin redox line @ 60" (10YR 5/8), none below, likely perched water table at C2/C3 interface
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Deep Observation Hole Number:
Hole # Date Time Weather Latitude  Longitude: 

1. Land Use:
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%) 

Description of Location: 

2. Soil Parent Material:
Landform Position on Landscape (SU, SH, BS, FS, TS) 

3. Distances from: Open Water Body   feet          Drainage Way  feet Wetlands  feet 

       Property Line  feet Drinking Water Well  feet      Other  feet 
4. Unsuitable

Materials Present:   Yes    No     If Yes:   Disturbed Soil        Fill Material    Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes    No If yes:  Depth Weeping from Pit  Depth Standing Water in Hole 

Soil Log 

Depth (in) 
Soil Horizon 

/Layer 
Soil Texture 

(USDA) 

Soil Matrix: 
Color-Moist 

(Munsell) 

Redoximorphic Features 
Coarse Fragments 

% by Volume 
Soil Structure 

Soil 
Consistence 

(Moist) 
Other 

Depth Color Percent Gravel Cobbles & 
Stones 

Additional Notes:  

TP-02 Feb. 25, 2020 8:45am Overcast 42.321987 71.607562

Woodland Deciduous trees, brush None noted 8-15%

Wooded deciduous forest area

Glaciofluvial desposits Outwash terrace BS

160
140

N/A
N/A

100

N/A

X
X N/A N/A

0-12 A Topsoil 10YR3/2 Roots noted

12-28 B Sandy 
loam 10YR5/6

28-50 C1 Loamy 
sand

2.5Y5/4

Gravelly50-62 C2
Coarse 
sand 5Y4/2

62-144 C3 Fine loamy 
sand

5Y5/2 Thin redox line @ 62", 
none below

No water, no weeping, Thin redox line @ 62" (10YR 5/8), none below, likely perched water table at C2/C3 interface
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole #  Obs. Hole #  

Depth observed standing water in observation hole  inches  inches 

Depth weeping from side of observation hole  inches  inches 

Depth to soil redoximorphic features  (mottles)  inches  inches 

Depth to adjusted seasonal high groundwater (Sh) 
(USGS methodology) 

 inches  inches 

Index Well Number Reading Date 

Sh = Sc – [Sr x (OWc – OWmax)/OWr] 

Obs. Hole/Well#        Sc Sr OWc  OWmax OWr  Sh 

2. Estimated Depth to High Groundwater:  inches 

E. Depth of Pervious Material

1. Depth of Naturally Occurring Pervious Material

a. Does at least four feet of naturally occurring pervious material exist in all areas observed throughout the area proposed for the soil absorption 
system?

  Yes    No 

b. If yes, at what depth was it observed (exclude A and O
Horizons)?

Upper boundary: 
inches 

Lower boundary: 
inches 

c. If no, at what depth was impervious material observed? Upper boundary: 
inches 

Lower boundary: 
inches 

>144

x

N/A N/A

N/AN/A
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

F. Certification

I certify that I am currently approved by the Department of Environmental Protection pursuant to 310 CMR 15.017 to conduct soil evaluations and that the
above analysis has been performed by me consistent with the required training, expertise and experience described in 310 CMR 15.017.  I further certify
that the results of my soil evaluation, as indicated in the attached Soil Evaluation Form, are accurate and in accordance with 310 CMR 15.100 through
15.107.

Signature of Soil Evaluator Date 

Typed or Printed Name of Soil Evaluator / License # Expiration  Date of License 

Name of Approving  Authority  Witness Approving  Authority 

Note: In accordance with 310 CMR 15.018(2) this form must be submitted to the approving authority within 60 days of the date of field testing, and to the designer and the 

property owner with Percolation Test Form 12. 

Field Diagrams: Use this area for field diagrams: 

See test pits plan, Sheet  C-108, revised through March 3, 2020.

Paul G. Matos / SE 1511 6/30/2022

03/06/2020

http://www.mass.gov/eea/agencies/massdep/water/approvals/title-5-septic-system-forms.html#5
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

A. Facility Information

Owner Name 

Street Address Map/Lot # 

City State Zip Code 

B. Site Information

1. (Check one)   New Construction   Upgrade   Repair  

2. Soil Survey Available?   Yes    No If yes: 
Source Soil Map Unit 

Soil Name Soil Limitations 

Soil Parent material Landform 

3. Surficial Geological Report Available?   Yes   No If yes: 
Year Published/Source Map Unit 

Description of Geologic Map Unit: 

4. Flood Rate Insurance Map Within a regulatory floodway?   Yes    No 

5. Within a velocity zone?   Yes    No 

6. Within a Mapped Wetland Area?   Yes    No 
If yes, MassGIS Wetland Data Layer: 

Wetland Type 

7. Current Water Resource Conditions (USGS):
Month/Day/ Year 

Range:   Above Normal      Normal      Below Normal 

8. Other references reviewed:

Northborough Land Realty Trust

0 & 301 Bartlett Street Map 51, Lot 3 (0 Bartlett) and Map 66, Lot 16 (301 Bartlett)

Northborough MA 01532

X

X NRCS 245C, 254B
245C - Hinckley loamy sand, 8-15% slopes
254B - Merrimac fine sandy loam, 3-8% slopes N/A

Glaciofluvial materials Outwash terrace and plain

x N/A N/A

N/A

X

X

X
Wooded swamp

N/A

UC David Websoil Survey
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Deep Observation Hole Number:
Hole # Date Time Weather Latitude 

Latitude/Longitu

de

Longitude: 

1. Land Use (e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%) 

Description of Location:  

2. Soil Parent Material:
Landform Position on Landscape (SU, SH, BS, FS, TS) 

3. Distances from: Open Water Body   feet          Drainage Way  feet Wetlands  feet 

       Property Line  feet Drinking Water Well   feet      Other  feet 

4. Unsuitable  Materials Present:   Yes    No     If Yes:   Disturbed Soil        Fill Material       Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes    No If yes:  Depth Weeping from Pit  Depth Standing Water in Hole 

Soil Log 

Depth (in) 
Soil Horizon 

/Layer 
Soil Texture 

(USDA 
Soil Matrix: Color-

Moist (Munsell) 

Redoximorphic Features 
Coarse Fragments 

% by Volume 
Soil Structure 

Soil 
Consistence 

(Moist) 
Other 

Depth Color Percent Gravel Cobbles & 
Stones 

Additional Notes:  

TP-03 Feb. 25, 2020 2:00pm Sunny, 54 deg. F 42.321987 71.607562

Woodland Deciduous trees, scrub brush None noted 3-8%

Wooded deciduous forest area

Glaciofluvial materials Outwash terrace BS

140

320

N/A
N/A

125

N/A
X

X N/A N/A

0-9 A Topsoil Roots10YR3/2

9-34 B

C34-108

Sandy Loam 10YR5/3

Fine sandy 
loam

2.5Y5/2

No water observed, no redox features observed. 
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Deep Observation Hole Number:
Hole # Date Time Weather Latitude  Longitude: 

1. Land Use:
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%) 

Description of Location: 

2. Soil Parent Material:
Landform Position on Landscape (SU, SH, BS, FS, TS) 

3. Distances from: Open Water Body   feet          Drainage Way  feet Wetlands  feet 

       Property Line  feet Drinking Water Well  feet      Other  feet 
4. Unsuitable

Materials Present:   Yes    No     If Yes:   Disturbed Soil        Fill Material    Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes    No If yes:  Depth Weeping from Pit  Depth Standing Water in Hole 

Soil Log 

Depth (in) 
Soil Horizon 

/Layer 
Soil Texture 

(USDA) 

Soil Matrix: 
Color-Moist 

(Munsell) 

Redoximorphic Features 
Coarse Fragments 

% by Volume 
Soil Structure 

Soil 
Consistence 

(Moist) 
Other 

Depth Color Percent Gravel Cobbles & 
Stones 

Additional Notes:  

TP-04 Feb. 25, 2020 1:30pm Sunny, 54 deg. F 42.321987 71.607562

Woodland Deciduous trees, scrub None noted 3-8%

Wooded deciduous forest area

Glaciofluvial materials Outwash terrace BS

165

280

N/A
N/AN/A
110

X
X N/A N/A

0-10 A Topsoil 10YR3/2

10-28 B

C28-112

Sandy loam

Fine loamy 
sand

10YR5/3

2.5Y5/2

Roots

No water, no redox observed
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole #  Obs. Hole #  

Depth observed standing water in observation hole  inches  inches 

Depth weeping from side of observation hole  inches  inches 

Depth to soil redoximorphic features  (mottles)  inches  inches 

Depth to adjusted seasonal high groundwater (Sh) 
(USGS methodology) 

 inches  inches 

Index Well Number Reading Date 

Sh = Sc – [Sr x (OWc – OWmax)/OWr] 

Obs. Hole/Well#        Sc Sr OWc  OWmax OWr  Sh 

2. Estimated Depth to High Groundwater:  inches 

E. Depth of Pervious Material

1. Depth of Naturally Occurring Pervious Material

a. Does at least four feet of naturally occurring pervious material exist in all areas observed throughout the area proposed for the soil absorption 
system?

  Yes    No 

b. If yes, at what depth was it observed (exclude A and O
Horizons)?

Upper boundary: 
inches 

Lower boundary: 
inches 

c. If no, at what depth was impervious material observed? Upper boundary: 
inches 

Lower boundary: 
inches 

>112

x
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

F. Certification

I certify that I am currently approved by the Department of Environmental Protection pursuant to 310 CMR 15.017 to conduct soil evaluations and that the
above analysis has been performed by me consistent with the required training, expertise and experience described in 310 CMR 15.017.  I further certify
that the results of my soil evaluation, as indicated in the attached Soil Evaluation Form, are accurate and in accordance with 310 CMR 15.100 through
15.107.

Signature of Soil Evaluator Date 

Typed or Printed Name of Soil Evaluator / License # Expiration  Date of License 

Name of Approving  Authority  Witness Approving  Authority 

Note: In accordance with 310 CMR 15.018(2) this form must be submitted to the approving authority within 60 days of the date of field testing, and to the designer and the 

property owner with Percolation Test Form 12. 

Field Diagrams: Use this area for field diagrams: 

See test pits plan, Sheet  C-108, revised through March 3, 2020.

Paul G. Matos / SE 1511 6/30/2022

03/06/2020

http://www.mass.gov/eea/agencies/massdep/water/approvals/title-5-septic-system-forms.html#5
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

A. Facility Information

Owner Name 

Street Address Map/Lot # 

City State Zip Code 

B. Site Information

1. (Check one)   New Construction   Upgrade   Repair  

2. Soil Survey Available?   Yes    No If yes: 
Source Soil Map Unit 

Soil Name Soil Limitations 

Soil Parent material Landform 

3. Surficial Geological Report Available?   Yes   No If yes: 
Year Published/Source Map Unit 

Description of Geologic Map Unit: 

4. Flood Rate Insurance Map Within a regulatory floodway?   Yes    No 

5. Within a velocity zone?   Yes    No 

6. Within a Mapped Wetland Area?   Yes    No 
If yes, MassGIS Wetland Data Layer: 

Wetland Type 

7. Current Water Resource Conditions (USGS):
Month/Day/ Year 

Range:   Above Normal      Normal      Below Normal 

8. Other references reviewed:

Northborough Land Realty Trust

0 & 301 Bartlett Street Map 51, Lot 3 (0 Bartlett) and Map 66, Lot 16 (301 Bartlett)

Northborough MA 01532

X

X NRCS 245C, 254B
245C - Hinckley loamy sand, 8-15% slopes
254B - Merrimac fine sandy loam, 3-8% slopes N/A

Glaciofluvial materials Outwash terrace and plain

x N/A N/A

N/A

X

X

X
Wooded swamp

N/A

UC David Websoil Survey
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Hole # Date Time Weather Latitude 

Latitude/Longitu

de

Longitude: 

1. Land Use (e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%) 

Description of Location:  

2. Soil Parent Material:
Landform Position on Landscape (SU, SH, BS, FS, TS) 

3. Distances from: Open Water Body   feet          Drainage Way  feet Wetlands  feet 

       Property Line  feet Drinking Water Well   feet      Other  feet 

4. Unsuitable  Materials Present: Yes    No     If Yes:   Disturbed Soil        Fill Material       Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes    No If yes:  Depth Weeping from Pit  Depth Standing Water in Hole 

Soil Log 

Depth (in) 
Soil Horizon 

/Layer 
Soil Texture 

(USDA 
Soil Matrix: Color-

Moist (Munsell) 

Redoximorphic Features 
Coarse Fragments 

% by Volume 
Soil Structure 

Soil 
Consistence 

(Moist) 
Other 

Depth Color Percent Gravel Cobbles & 
Stones 

Additional Notes:  

TP-05Deep Observation Hole Number: Feb. 25, 2020 12:45pm Overcast, 52 deg. F 42.321987 71.607562

Woodland Deciduous trees, scrub brush None noted 3-8%

Wooded deciduous forest area

Glaciofluvial materials Outwash terrace BS

250

360

N/A
N/A

145

N/A
X

X N/A N/A

0-14 A Topsoil Roots10YR3/2

14-36 B

C34-108

Sandy Loam 10YR5/3

Fine sand 2.5Y5/2

No water observed, no redox features observed. 

Cobbles, rocks, boulders
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Deep Observation Hole Number:
Hole # Date Time Weather Latitude  Longitude: 

1. Land Use:
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%) 

Description of Location: 

2. Soil Parent Material:
Landform Position on Landscape (SU, SH, BS, FS, TS) 

3. Distances from: Open Water Body   feet          Drainage Way  feet  feet 

       Property Line  feet Drinking Water Well  feet Other  feet 
4. Unsuitable

Materials Present:   Yes    No     If Yes:   Disturbed Soil        Fill Material    Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes    No If yes:  Depth Weeping from Pit  Depth Standing Water in Hole 

Soil Log 

Depth (in) 
Soil Horizon 

/Layer 
Soil Texture 

(USDA) 

Soil Matrix: 
Color-Moist 

(Munsell) 

Redoximorphic Features 
Coarse Fragments 

% by Volume 
Soil Structure 

Soil 
Consistence 

(Moist) 
Other 

Depth Color Percent Gravel Cobbles & 
Stones 

Additional Notes:  

TP-06 Feb. 25, 2020 2:30pm Overcast, 52 deg. F 42.321987 71.607562

Woodland Deciduous trees, scrub None noted 3-8%

Wooded deciduous forest area

Glaciofluvial materials Outwash terrace BS

800

40

N/A
N/AN/A

Wetlands 75

X
X N/A N/A

0-10 A Topsoil 10YR3/2

10-18 B

C118-64

Loamy sand

Coarse 
sand

10YR5/6

2.5Y4/3

Roots

No water, no redox observed, thin redox line @ 64", likely perched water table, no redox below

Gravelly

64-130 C2 Fine sand 5Y6/3 Thin redox line at 64"
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole #  Obs. Hole #  

Depth observed standing water in observation hole  inches  inches 

Depth weeping from side of observation hole  inches  inches 

Depth to soil redoximorphic features  (mottles)  inches  inches 

Depth to adjusted seasonal high groundwater (Sh) 
(USGS methodology) 

 inches  inches 

Index Well Number Reading Date 

Sh = Sc – [Sr x (OWc – OWmax)/OWr] 

Obs. Hole/Well#        Sc Sr OWc  OWmax OWr  Sh 

2. Estimated Depth to High Groundwater:  inches 

E. Depth of Pervious Material

1. Depth of Naturally Occurring Pervious Material

a. Does at least four feet of naturally occurring pervious material exist in all areas observed throughout the area proposed for the soil absorption 
system?

  Yes    No 

b. If yes, at what depth was it observed (exclude A and O
Horizons)?

Upper boundary: 
inches 

Lower boundary: 
inches 

c. If no, at what depth was impervious material observed? Upper boundary: 
inches 

Lower boundary: 
inches 

>130

x
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

F. Certification

I certify that I am currently approved by the Department of Environmental Protection pursuant to 310 CMR 15.017 to conduct soil evaluations and that the
above analysis has been performed by me consistent with the required training, expertise and experience described in 310 CMR 15.017.  I further certify
that the results of my soil evaluation, as indicated in the attached Soil Evaluation Form, are accurate and in accordance with 310 CMR 15.100 through
15.107.

Signature of Soil Evaluator Date 

Typed or Printed Name of Soil Evaluator / License # Expiration  Date of License 

Name of Approving  Authority  Witness Approving  Authority 

Note: In accordance with 310 CMR 15.018(2) this form must be submitted to the approving authority within 60 days of the date of field testing, and to the designer and the 

property owner with Percolation Test Form 12. 

Field Diagrams: Use this area for field diagrams: 

See test pits plan, Sheet  C-108, revised through March 3, 2020.

Paul G. Matos / SE 1511 6/30/2022

03/06/2020

http://www.mass.gov/eea/agencies/massdep/water/approvals/title-5-septic-system-forms.html#5
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

A. Facility Information

Owner Name 

Street Address Map/Lot # 

City State Zip Code 

B. Site Information

1. (Check one)   New Construction   Upgrade   Repair  

2. Soil Survey Available?   Yes    No If yes: 
Source Soil Map Unit 

Soil Name Soil Limitations 

Soil Parent material Landform 

3. Surficial Geological Report Available?   Yes   No If yes: 
Year Published/Source Map Unit 

Description of Geologic Map Unit: 

4. Flood Rate Insurance Map Within a regulatory floodway?   Yes    No 

5. Within a velocity zone?   Yes    No 

6. Within a Mapped Wetland Area?   Yes    No 
If yes, MassGIS Wetland Data Layer: 

Wetland Type 

7. Current Water Resource Conditions (USGS):
Month/Day/ Year 

Range:   Above Normal      Normal      Below Normal 

8. Other references reviewed:

Northborough Land Realty Trust

0 & 301 Bartlett Street Map 51, Lot 3 (0 Bartlett) and Map 66, Lot 16 (301 Bartlett)

Northborough MA 01532

X

X NRCS 245C, 254B
245C - Hinckley loamy sand, 8-15% slopes
254B - Merrimac fine sandy loam, 3-8% slopes N/A

Glaciofluvial materials Outwash terrace and plain

x N/A N/A

N/A

X

X

X
Wooded swamp

N/A

UC David Websoil Survey
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Hole # Date Time Weather Latitude 

Latitude/Longitu

de

Longitude: 

1. Land Use (e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%) 

Description of Location:  

2. Soil Parent Material:
Landform Position on Landscape (SU, SH, BS, FS, TS) 

3. Distances from: Open Water Body   feet          Drainage Way  feet Wetlands  feet 

       Property Line  feet Drinking Water Well   feet      Other  feet 

4. Unsuitable  Materials Present: Yes    No     If Yes:   Disturbed Soil        Fill Material       Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes    No If yes:  Depth Weeping from Pit  Depth Standing Water in Hole 

Soil Log 

Depth (in) 
Soil Horizon 

/Layer 
Soil Texture 

(USDA 
Soil Matrix: Color-

Moist (Munsell) 

Redoximorphic Features 
Coarse Fragments 

% by Volume 
Soil Structure 

Soil 
Consistence 

(Moist) 
Other 

Depth Color Percent Gravel Cobbles & 
Stones 

Additional Notes:  

Deep Observation Hole Number: TP-07 Feb. 25, 2020 2:45pm Overcast, 52 deg. F 42.321987 71.607562

Woodland Deciduous trees, scrub brush None noted 3-8%

Wooded deciduous forest area

Glaciofluvial materials Outwash terrace BS

850

100

N/A
N/A

75

N/A
X

X N/A N/A

0-12 A Topsoil Roots10YR3/2

12-24 B

C124-66

Loamy Sand 10YR5/6

Coarse sand 2.5Y4/3

No water observed, no redox features observed, thin redox line at 66", no redox below, likely perched water table 

66-115 C2 Fine Sand 5Y6/3

Gravelly

Thin redox line at 66"
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

C. On-Site Review (minimum of two holes required at every proposed primary and reserve disposal area)

Deep Observation Hole Number:
Hole # Date Time Weather Latitude  Longitude: 

1. Land Use:
(e.g., woodland, agricultural field, vacant lot, etc.) Vegetation Surface Stones (e.g., cobbles, stones, boulders, etc.) Slope (%) 

Description of Location: 

2. Soil Parent Material:
Landform Position on Landscape (SU, SH, BS, FS, TS) 

3. Distances from: Open Water Body   feet          Drainage Way  feet  feet 

       Property Line  feet Drinking Water Well  feet Other  feet 
4. Unsuitable

Materials Present:   Yes    No     If Yes:   Disturbed Soil        Fill Material    Weathered/Fractured Rock   Bedrock 

5. Groundwater Observed:   Yes    No If yes:  Depth Weeping from Pit  Depth Standing Water in Hole 

Soil Log 

Depth (in) 
Soil Horizon 

/Layer 
Soil Texture 

(USDA) 

Soil Matrix: 
Color-Moist 

(Munsell) 

Redoximorphic Features 
Coarse Fragments 

% by Volume 
Soil Structure 

Soil 
Consistence 

(Moist) 
Other 

Depth Color Percent Gravel Cobbles & 
Stones 

Additional Notes:  
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

D. Determination of High Groundwater Elevation

1. Method Used: Obs. Hole #  Obs. Hole #  

Depth observed standing water in observation hole  inches  inches 

Depth weeping from side of observation hole  inches  inches 

Depth to soil redoximorphic features  (mottles)  inches  inches 

Depth to adjusted seasonal high groundwater (Sh) 
(USGS methodology) 

 inches  inches 

Index Well Number Reading Date 

Sh = Sc – [Sr x (OWc – OWmax)/OWr] 

Obs. Hole/Well#        Sc Sr OWc  OWmax OWr  Sh 

2. Estimated Depth to High Groundwater:  inches 

E. Depth of Pervious Material

1. Depth of Naturally Occurring Pervious Material

a. Does at least four feet of naturally occurring pervious material exist in all areas observed throughout the area proposed for the soil absorption 
system?

  Yes    No 

b. If yes, at what depth was it observed (exclude A and O
Horizons)?

Upper boundary: 
inches 

Lower boundary: 
inches 

c. If no, at what depth was impervious material observed? Upper boundary: 
inches 

Lower boundary: 
inches 
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Commonwealth of Massachusetts 
City/Town of   

Form 11 - Soil Suitability Assessment for On-Site Sewage Disposal

F. Certification

I certify that I am currently approved by the Department of Environmental Protection pursuant to 310 CMR 15.017 to conduct soil evaluations and that the
above analysis has been performed by me consistent with the required training, expertise and experience described in 310 CMR 15.017.  I further certify
that the results of my soil evaluation, as indicated in the attached Soil Evaluation Form, are accurate and in accordance with 310 CMR 15.100 through
15.107.

Signature of Soil Evaluator Date 

Typed or Printed Name of Soil Evaluator / License # Expiration  Date of License 

Name of Approving  Authority  Witness Approving  Authority 

Note: In accordance with 310 CMR 15.018(2) this form must be submitted to the approving authority within 60 days of the date of field testing, and to the designer and the 

property owner with Percolation Test Form 12. 

Field Diagrams: Use this area for field diagrams: 

See test pits plan, Sheet  C-108, revised through March 3, 2020.

Paul G. Matos / SE 1511 6/30/2022

03/06/2020

http://www.mass.gov/eea/agencies/massdep/water/approvals/title-5-septic-system-forms.html#5
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E-1

Flow to Wetland

SP-1

Study Point #1

Routing Diagram for Existing HydroCAD
Prepared by Microsoft,  Printed 11/23/2020

HydroCAD® 10.00-26  s/n 02881  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link

Existing HydroCAD
  Printed  11/23/2020Prepared by Microsoft

Page 2HydroCAD® 10.00-26  s/n 02881  © 2020 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

180,723 39 >75% Grass cover, Good, HSG A  (E-1)

39,761 30 Woods, Good, HSG A  (E-1)

220,484 37 TOTAL AREA



Existing HydroCAD
  Printed  11/23/2020Prepared by Microsoft
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

220,484 HSG A E-1

0 HSG B

0 HSG C

0 HSG D

0 Other

220,484 TOTAL AREA

Existing HydroCAD
  Printed  11/23/2020Prepared by Microsoft
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

180,723 0 0 0 0 180,723 >75% Grass cover, 

Good

39,761 0 0 0 0 39,761 Woods, Good

220,484 0 0 0 0 220,484 TOTAL AREA



Type III 24-hr  2-Year Rainfall=3.00"Existing HydroCAD
  Printed  11/23/2020Prepared by Microsoft
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Summary for Subcatchment E-1: Flow to Wetland

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

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=3.00"

Area (sf) CN Description

39,761 30 Woods, Good, HSG A
180,723 39 >75% Grass cover, Good, HSG A

220,484 37 Weighted Average
220,484 100.00% Pervious Area

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

10.0 Direct Entry, Min.TC

Subcatchment E-1: Flow to Wetland

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

1

0

Type III 24-hr

2-Year Rainfall=3.00"

Runoff Area=220,484 sf

Runoff Volume=0 cf

Runoff Depth=0.00"

Tc=10.0 min

CN=37

0.00 cfs

Type III 24-hr  2-Year Rainfall=3.00"Existing HydroCAD
  Printed  11/23/2020Prepared by Microsoft
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Summary for Link SP-1: Study Point #1

Inflow Area = 220,484 sf, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

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

Link SP-1: Study Point #1

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

1

0

Inflow Area=220,484 sf

0.00 cfs
0.00 cfs



Type III 24-hr  10-Year Rainfall=4.50"Existing HydroCAD
  Printed  11/23/2020Prepared by Microsoft
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Summary for Subcatchment E-1: Flow to Wetland

Runoff = 0.04 cfs @ 15.34 hrs,  Volume= 1,215 cf,  Depth= 0.07"

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=4.50"

Area (sf) CN Description

39,761 30 Woods, Good, HSG A
180,723 39 >75% Grass cover, Good, HSG A

220,484 37 Weighted Average
220,484 100.00% Pervious Area

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

10.0 Direct Entry, Min.TC

Subcatchment E-1: Flow to Wetland

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

0.048

0.046

0.044

0.042

0.04

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr

10-Year Rainfall=4.50"

Runoff Area=220,484 sf

Runoff Volume=1,215 cf

Runoff Depth=0.07"

Tc=10.0 min

CN=37

0.04 cfs

Type III 24-hr  10-Year Rainfall=4.50"Existing HydroCAD
  Printed  11/23/2020Prepared by Microsoft
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Summary for Link SP-1: Study Point #1

Inflow Area = 220,484 sf, 0.00% Impervious,  Inflow Depth = 0.07"    for  10-Year event
Inflow = 0.04 cfs @ 15.34 hrs,  Volume= 1,215 cf
Primary = 0.04 cfs @ 15.34 hrs,  Volume= 1,215 cf,  Atten= 0%,  Lag= 0.0 min

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

Link SP-1: Study Point #1

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=220,484 sf
0.04 cfs

0.04 cfs



Type III 24-hr  25-Year Rainfall=5.30"Existing HydroCAD
  Printed  11/23/2020Prepared by Microsoft
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Summary for Subcatchment E-1: Flow to Wetland

Runoff = 0.14 cfs @ 13.68 hrs,  Volume= 3,486 cf,  Depth= 0.19"

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  25-Year Rainfall=5.30"

Area (sf) CN Description

39,761 30 Woods, Good, HSG A
180,723 39 >75% Grass cover, Good, HSG A

220,484 37 Weighted Average
220,484 100.00% Pervious Area

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

10.0 Direct Entry, Min.TC

Subcatchment E-1: Flow to Wetland

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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w
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fs
)

0.15

0.14

0.13
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0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr

25-Year Rainfall=5.30"

Runoff Area=220,484 sf

Runoff Volume=3,486 cf

Runoff Depth=0.19"

Tc=10.0 min

CN=37

0.14 cfs

Type III 24-hr  25-Year Rainfall=5.30"Existing HydroCAD
  Printed  11/23/2020Prepared by Microsoft
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Summary for Link SP-1: Study Point #1

Inflow Area = 220,484 sf, 0.00% Impervious,  Inflow Depth = 0.19"    for  25-Year event
Inflow = 0.14 cfs @ 13.68 hrs,  Volume= 3,486 cf
Primary = 0.14 cfs @ 13.68 hrs,  Volume= 3,486 cf,  Atten= 0%,  Lag= 0.0 min

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

Link SP-1: Study Point #1

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=220,484 sf
0.14 cfs

0.14 cfs



Type III 24-hr  100-Year Rainfall=6.50"Existing HydroCAD
  Printed  11/23/2020Prepared by Microsoft
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Summary for Subcatchment E-1: Flow to Wetland

Runoff = 0.91 cfs @ 12.41 hrs,  Volume= 8,745 cf,  Depth= 0.48"

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  100-Year Rainfall=6.50"

Area (sf) CN Description

39,761 30 Woods, Good, HSG A
180,723 39 >75% Grass cover, Good, HSG A

220,484 37 Weighted Average
220,484 100.00% Pervious Area

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

10.0 Direct Entry, Min.TC

Subcatchment E-1: Flow to Wetland

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

1

0

Type III 24-hr

100-Year Rainfall=6.50"

Runoff Area=220,484 sf

Runoff Volume=8,745 cf

Runoff Depth=0.48"

Tc=10.0 min

CN=37

0.91 cfs

Type III 24-hr  100-Year Rainfall=6.50"Existing HydroCAD
  Printed  11/23/2020Prepared by Microsoft

Page 12HydroCAD® 10.00-26  s/n 02881  © 2020 HydroCAD Software Solutions LLC

Summary for Link SP-1: Study Point #1

Inflow Area = 220,484 sf, 0.00% Impervious,  Inflow Depth = 0.48"    for  100-Year event
Inflow = 0.91 cfs @ 12.41 hrs,  Volume= 8,745 cf
Primary = 0.91 cfs @ 12.41 hrs,  Volume= 8,745 cf,  Atten= 0%,  Lag= 0.0 min

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

Link SP-1: Study Point #1

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

1

0

Inflow Area=220,484 sf
0.91 cfs

0.91 cfs



P-1A

Flow to Detention Pond

P-1B

Flow to Wetland

P-2

Subdivision Road

DP-1

Detention Pond

FB-1

Forebay

SP-1

Study Point #1

Routing Diagram for Proposed HydroCAD
Prepared by Microsoft,  Printed 11/23/2020

HydroCAD® 10.00-26  s/n 02881  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link

Proposed HydroCAD
  Printed  11/23/2020Prepared by Microsoft
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Area Listing (all nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

160,261 39 >75% Grass cover, Good, HSG A  (P-1A, P-1B, P-2)

21,738 98 Paved parking, HSG A  (P-2)

38,485 30 Woods, Good, HSG A  (P-1B)

220,484 43 TOTAL AREA



Proposed HydroCAD
  Printed  11/23/2020Prepared by Microsoft
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Soil Listing (all nodes)

Area

(sq-ft)

Soil

Group

Subcatchment

Numbers

220,484 HSG A P-1A, P-1B, P-2

0 HSG B

0 HSG C

0 HSG D

0 Other

220,484 TOTAL AREA

Proposed HydroCAD
  Printed  11/23/2020Prepared by Microsoft
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Ground Covers (all nodes)

HSG-A

(sq-ft)

HSG-B

(sq-ft)

HSG-C

(sq-ft)

HSG-D

(sq-ft)

Other

(sq-ft)

Total

(sq-ft)

Ground

Cover

Subcatchment

Numbers

160,261 0 0 0 0 160,261 >75% Grass cover, 

Good

21,738 0 0 0 0 21,738 Paved parking

38,485 0 0 0 0 38,485 Woods, Good

220,484 0 0 0 0 220,484 TOTAL AREA



Type III 24-hr  2-Year Rainfall=3.00"Proposed HydroCAD
  Printed  11/23/2020Prepared by Microsoft

Page 5HydroCAD® 10.00-26  s/n 02881  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment P-1A: Flow to Detention Pond

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

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=3.00"

Area (sf) CN Description

17,742 39 >75% Grass cover, Good, HSG A

17,742 100.00% Pervious Area

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

10.0 Direct Entry, Min.TC

Subcatchment P-1A: Flow to Detention Pond

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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lo

w
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fs
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0

Type III 24-hr

2-Year Rainfall=3.00"

Runoff Area=17,742 sf

Runoff Volume=0 cf

Runoff Depth=0.00"

Tc=10.0 min

CN=39

0.00 cfs

Type III 24-hr  2-Year Rainfall=3.00"Proposed HydroCAD
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Summary for Subcatchment P-1B: Flow to Wetland

Runoff = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Depth= 0.00"

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=3.00"

Area (sf) CN Description

38,485 30 Woods, Good, HSG A
130,287 39 >75% Grass cover, Good, HSG A

168,772 37 Weighted Average
168,772 100.00% Pervious Area

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

10.0 Direct Entry, Min.TC

Subcatchment P-1B: Flow to Wetland

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.00"

Runoff Area=168,772 sf

Runoff Volume=0 cf

Runoff Depth=0.00"

Tc=10.0 min

CN=37

0.00 cfs
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Summary for Subcatchment P-2: Subdivision Road

Runoff = 0.81 cfs @ 12.15 hrs,  Volume= 3,032 cf,  Depth= 1.07"

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=3.00"

Area (sf) CN Description

21,738 98 Paved parking, HSG A
12,232 39 >75% Grass cover, Good, HSG A

33,970 77 Weighted Average
12,232 36.01% Pervious Area
21,738 63.99% Impervious Area

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

10.0 Direct Entry, Min/ TC

Subcatchment P-2: Subdivision Road

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

2-Year Rainfall=3.00"

Runoff Area=33,970 sf

Runoff Volume=3,032 cf

Runoff Depth=1.07"

Tc=10.0 min

CN=77

0.81 cfs

Type III 24-hr  2-Year Rainfall=3.00"Proposed HydroCAD
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Summary for Pond DP-1: Detention Pond

Inflow Area = 51,712 sf, 42.04% Impervious,  Inflow Depth = 0.64"    for  2-Year event
Inflow = 0.81 cfs @ 12.17 hrs,  Volume= 2,756 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 278.17' @ 25.85 hrs   Surf.Area= 2,727 sf   Storage= 2,756 cf
Flood Elev= 279.50'   Surf.Area= 3,650 sf   Storage= 6,984 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description

#1 277.00' 8,902 cf Detention Pond (Irregular) Listed below (Recalc)

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

277.00 1,998 197.0 0 0 1,998
278.00 2,617 216.0 2,301 2,301 2,656
279.00 3,293 235.0 2,949 5,249 3,374
280.00 4,026 254.0 3,653 8,902 4,153

Device Routing     Invert Outlet Devices

#1 Primary 279.50' 16.0' long  x 14.0' 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)  2.64  2.67  2.70  2.65  2.64  2.65  2.65  2.63   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=277.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond DP-1: Detention Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=51,712 sf

Peak Elev=278.17'

Storage=2,756 cf

0.81 cfs

0.00 cfs

Type III 24-hr  2-Year Rainfall=3.00"Proposed HydroCAD
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Summary for Pond FB-1: Forebay

Inflow Area = 33,970 sf, 63.99% Impervious,  Inflow Depth = 1.07"    for  2-Year event
Inflow = 0.81 cfs @ 12.15 hrs,  Volume= 3,032 cf
Outflow = 0.81 cfs @ 12.17 hrs,  Volume= 2,756 cf,  Atten= 1%,  Lag= 0.9 min
Primary = 0.81 cfs @ 12.17 hrs,  Volume= 2,756 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 280.60' @ 12.17 hrs   Surf.Area= 651 sf   Storage= 339 cf
Flood Elev= 280.50'   Surf.Area= 622 sf   Storage= 276 cf

Plug-Flow detention time= 63.3 min calculated for 2,756 cf (91% of inflow)
Center-of-Mass det. time= 18.2 min ( 878.1 - 859.8 )

Volume Invert Avail.Storage Storage Description

#1 280.00' 1,051 cf Forebay (Irregular) Listed below (Recalc)

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

280.00 485 87.0 0 0 485
280.50 622 96.0 276 276 624
281.00 773 105.0 348 624 776
281.50 938 115.0 427 1,051 960

Device Routing     Invert Outlet Devices

#1 Primary 280.50' 10.0' long  x 12.0' 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)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=0.79 cfs @ 12.17 hrs  HW=280.60'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.79 cfs @ 0.80 fps)
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Pond FB-1: Forebay

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=33,970 sf

Peak Elev=280.60'

Storage=339 cf

0.81 cfs

0.81 cfs
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  Printed  11/23/2020Prepared by Microsoft

Page 12HydroCAD® 10.00-26  s/n 02881  © 2020 HydroCAD Software Solutions LLC

Summary for Link SP-1: Study Point #1

Inflow Area = 220,484 sf, 9.86% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min

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

Link SP-1: Study Point #1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=220,484 sf

0.00 cfs
0.00 cfs
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Summary for Subcatchment P-1A: Flow to Detention Pond

Runoff = 0.01 cfs @ 14.76 hrs,  Volume= 164 cf,  Depth= 0.11"

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=4.50"

Area (sf) CN Description

17,742 39 >75% Grass cover, Good, HSG A

17,742 100.00% Pervious Area

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

10.0 Direct Entry, Min.TC

Subcatchment P-1A: Flow to Detention Pond

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-Year Rainfall=4.50"

Runoff Area=17,742 sf

Runoff Volume=164 cf

Runoff Depth=0.11"

Tc=10.0 min

CN=39

0.01 cfs

Type III 24-hr  10-Year Rainfall=4.50"Proposed HydroCAD
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Summary for Subcatchment P-1B: Flow to Wetland

Runoff = 0.03 cfs @ 15.34 hrs,  Volume= 930 cf,  Depth= 0.07"

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=4.50"

Area (sf) CN Description

38,485 30 Woods, Good, HSG A
130,287 39 >75% Grass cover, Good, HSG A

168,772 37 Weighted Average
168,772 100.00% Pervious Area

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

10.0 Direct Entry, Min.TC

Subcatchment P-1B: Flow to Wetland

Runoff

Hydrograph
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Type III 24-hr

10-Year Rainfall=4.50"

Runoff Area=168,772 sf

Runoff Volume=930 cf

Runoff Depth=0.07"

Tc=10.0 min

CN=37

0.03 cfs
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Summary for Subcatchment P-2: Subdivision Road

Runoff = 1.74 cfs @ 12.15 hrs,  Volume= 6,258 cf,  Depth= 2.21"

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=4.50"

Area (sf) CN Description

21,738 98 Paved parking, HSG A
12,232 39 >75% Grass cover, Good, HSG A

33,970 77 Weighted Average
12,232 36.01% Pervious Area
21,738 63.99% Impervious Area

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

10.0 Direct Entry, Min/ TC

Subcatchment P-2: Subdivision Road

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

1

0

Type III 24-hr

10-Year Rainfall=4.50"

Runoff Area=33,970 sf

Runoff Volume=6,258 cf

Runoff Depth=2.21"

Tc=10.0 min

CN=77

1.74 cfs

Type III 24-hr  10-Year Rainfall=4.50"Proposed HydroCAD
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Summary for Pond DP-1: Detention Pond

Inflow Area = 51,712 sf, 42.04% Impervious,  Inflow Depth = 1.43"    for  10-Year event
Inflow = 1.74 cfs @ 12.16 hrs,  Volume= 6,145 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 279.26' @ 25.85 hrs   Surf.Area= 3,480 sf   Storage= 6,145 cf
Flood Elev= 279.50'   Surf.Area= 3,650 sf   Storage= 6,984 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage Storage Description

#1 277.00' 8,902 cf Detention Pond (Irregular) Listed below (Recalc)

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

277.00 1,998 197.0 0 0 1,998
278.00 2,617 216.0 2,301 2,301 2,656
279.00 3,293 235.0 2,949 5,249 3,374
280.00 4,026 254.0 3,653 8,902 4,153

Device Routing     Invert Outlet Devices

#1 Primary 279.50' 16.0' long  x 14.0' 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)  2.64  2.67  2.70  2.65  2.64  2.65  2.65  2.63   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=277.00'   (Free Discharge)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond DP-1: Detention Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=51,712 sf

Peak Elev=279.26'

Storage=6,145 cf

1.74 cfs

0.00 cfs
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Summary for Pond FB-1: Forebay

Inflow Area = 33,970 sf, 63.99% Impervious,  Inflow Depth = 2.21"    for  10-Year event
Inflow = 1.74 cfs @ 12.15 hrs,  Volume= 6,258 cf
Outflow = 1.74 cfs @ 12.16 hrs,  Volume= 5,982 cf,  Atten= 0%,  Lag= 0.7 min
Primary = 1.74 cfs @ 12.16 hrs,  Volume= 5,982 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 280.67' @ 12.16 hrs   Surf.Area= 670 sf   Storage= 383 cf
Flood Elev= 280.50'   Surf.Area= 622 sf   Storage= 276 cf

Plug-Flow detention time= 35.2 min calculated for 5,972 cf (95% of inflow)
Center-of-Mass det. time= 11.3 min ( 849.6 - 838.4 )

Volume Invert Avail.Storage Storage Description

#1 280.00' 1,051 cf Forebay (Irregular) Listed below (Recalc)

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

280.00 485 87.0 0 0 485
280.50 622 96.0 276 276 624
281.00 773 105.0 348 624 776
281.50 938 115.0 427 1,051 960

Device Routing     Invert Outlet Devices

#1 Primary 280.50' 10.0' long  x 12.0' 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)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=1.71 cfs @ 12.16 hrs  HW=280.66'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.71 cfs @ 1.04 fps)
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Pond FB-1: Forebay
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Hydrograph

Time  (hours)
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Inflow Area=33,970 sf

Peak Elev=280.67'

Storage=383 cf

1.74 cfs
1.74 cfs
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Summary for Link SP-1: Study Point #1

Inflow Area = 220,484 sf, 9.86% Impervious,  Inflow Depth = 0.05"    for  10-Year event
Inflow = 0.03 cfs @ 15.34 hrs,  Volume= 930 cf
Primary = 0.03 cfs @ 15.34 hrs,  Volume= 930 cf,  Atten= 0%,  Lag= 0.0 min

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

Link SP-1: Study Point #1
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Inflow Area=220,484 sf
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Summary for Subcatchment P-1A: Flow to Detention Pond

Runoff = 0.03 cfs @ 12.49 hrs,  Volume= 391 cf,  Depth= 0.26"

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  25-Year Rainfall=5.30"

Area (sf) CN Description

17,742 39 >75% Grass cover, Good, HSG A

17,742 100.00% Pervious Area

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

10.0 Direct Entry, Min.TC

Subcatchment P-1A: Flow to Detention Pond

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  
(c

fs
)

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type III 24-hr

25-Year Rainfall=5.30"

Runoff Area=17,742 sf

Runoff Volume=391 cf

Runoff Depth=0.26"

Tc=10.0 min

CN=39

0.03 cfs
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Summary for Subcatchment P-1B: Flow to Wetland

Runoff = 0.10 cfs @ 13.68 hrs,  Volume= 2,668 cf,  Depth= 0.19"

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  25-Year Rainfall=5.30"

Area (sf) CN Description

38,485 30 Woods, Good, HSG A
130,287 39 >75% Grass cover, Good, HSG A

168,772 37 Weighted Average
168,772 100.00% Pervious Area

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

10.0 Direct Entry, Min.TC

Subcatchment P-1B: Flow to Wetland
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Type III 24-hr

25-Year Rainfall=5.30"

Runoff Area=168,772 sf

Runoff Volume=2,668 cf

Runoff Depth=0.19"

Tc=10.0 min

CN=37

0.10 cfs
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Summary for Subcatchment P-2: Subdivision Road

Runoff = 2.27 cfs @ 12.14 hrs,  Volume= 8,141 cf,  Depth= 2.88"

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  25-Year Rainfall=5.30"

Area (sf) CN Description

21,738 98 Paved parking, HSG A
12,232 39 >75% Grass cover, Good, HSG A

33,970 77 Weighted Average
12,232 36.01% Pervious Area
21,738 63.99% Impervious Area

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

10.0 Direct Entry, Min/ TC

Subcatchment P-2: Subdivision Road
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Type III 24-hr

25-Year Rainfall=5.30"

Runoff Area=33,970 sf

Runoff Volume=8,141 cf

Runoff Depth=2.88"

Tc=10.0 min

CN=77

2.27 cfs
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Summary for Pond DP-1: Detention Pond

Inflow Area = 51,712 sf, 42.04% Impervious,  Inflow Depth = 1.92"    for  25-Year event
Inflow = 2.27 cfs @ 12.16 hrs,  Volume= 8,257 cf
Outflow = 0.07 cfs @ 17.80 hrs,  Volume= 1,272 cf,  Atten= 97%,  Lag= 338.7 min
Primary = 0.07 cfs @ 17.80 hrs,  Volume= 1,272 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 279.51' @ 17.80 hrs   Surf.Area= 3,659 sf   Storage= 7,027 cf
Flood Elev= 279.50'   Surf.Area= 3,650 sf   Storage= 6,984 cf

Plug-Flow detention time= 525.0 min calculated for 1,272 cf (15% of inflow)
Center-of-Mass det. time= 380.2 min ( 1,228.2 - 848.0 )

Volume Invert Avail.Storage Storage Description

#1 277.00' 8,902 cf Detention Pond (Irregular) Listed below (Recalc)

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

277.00 1,998 197.0 0 0 1,998
278.00 2,617 216.0 2,301 2,301 2,656
279.00 3,293 235.0 2,949 5,249 3,374
280.00 4,026 254.0 3,653 8,902 4,153

Device Routing     Invert Outlet Devices

#1 Primary 279.50' 16.0' long  x 14.0' 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)  2.64  2.67  2.70  2.65  2.64  2.65  2.65  2.63   

Primary OutFlow  Max=0.05 cfs @ 17.80 hrs  HW=279.51'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.05 cfs @ 0.29 fps)
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Pond DP-1: Detention Pond

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=51,712 sf

Peak Elev=279.51'

Storage=7,027 cf

2.27 cfs

0.07 cfs
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Summary for Pond FB-1: Forebay

Inflow Area = 33,970 sf, 63.99% Impervious,  Inflow Depth = 2.88"    for  25-Year event
Inflow = 2.27 cfs @ 12.14 hrs,  Volume= 8,141 cf
Outflow = 2.27 cfs @ 12.16 hrs,  Volume= 7,865 cf,  Atten= 0%,  Lag= 0.7 min
Primary = 2.27 cfs @ 12.16 hrs,  Volume= 7,865 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 280.70' @ 12.16 hrs   Surf.Area= 680 sf   Storage= 405 cf
Flood Elev= 280.50'   Surf.Area= 622 sf   Storage= 276 cf

Plug-Flow detention time= 29.1 min calculated for 7,865 cf (97% of inflow)
Center-of-Mass det. time= 9.9 min ( 840.7 - 830.8 )

Volume Invert Avail.Storage Storage Description

#1 280.00' 1,051 cf Forebay (Irregular) Listed below (Recalc)

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

280.00 485 87.0 0 0 485
280.50 622 96.0 276 276 624
281.00 773 105.0 348 624 776
281.50 938 115.0 427 1,051 960

Device Routing     Invert Outlet Devices

#1 Primary 280.50' 10.0' long  x 12.0' 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)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=2.24 cfs @ 12.16 hrs  HW=280.70'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 2.24 cfs @ 1.14 fps)
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Pond FB-1: Forebay
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Inflow Area=33,970 sf

Peak Elev=280.70'

Storage=405 cf

2.27 cfs
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Summary for Link SP-1: Study Point #1

Inflow Area = 220,484 sf, 9.86% Impervious,  Inflow Depth = 0.21"    for  25-Year event
Inflow = 0.13 cfs @ 17.71 hrs,  Volume= 3,941 cf
Primary = 0.13 cfs @ 17.71 hrs,  Volume= 3,941 cf,  Atten= 0%,  Lag= 0.0 min

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

Link SP-1: Study Point #1

Inflow
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Summary for Subcatchment P-1A: Flow to Detention Pond

Runoff = 0.11 cfs @ 12.36 hrs,  Volume= 884 cf,  Depth= 0.60"

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  100-Year Rainfall=6.50"

Area (sf) CN Description

17,742 39 >75% Grass cover, Good, HSG A

17,742 100.00% Pervious Area

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

10.0 Direct Entry, Min.TC

Subcatchment P-1A: Flow to Detention Pond

Runoff
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Type III 24-hr

100-Year Rainfall=6.50"

Runoff Area=17,742 sf

Runoff Volume=884 cf

Runoff Depth=0.60"

Tc=10.0 min

CN=39

0.11 cfs
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Summary for Subcatchment P-1B: Flow to Wetland

Runoff = 0.70 cfs @ 12.41 hrs,  Volume= 6,694 cf,  Depth= 0.48"

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  100-Year Rainfall=6.50"

Area (sf) CN Description

38,485 30 Woods, Good, HSG A
130,287 39 >75% Grass cover, Good, HSG A

168,772 37 Weighted Average
168,772 100.00% Pervious Area

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

10.0 Direct Entry, Min.TC

Subcatchment P-1B: Flow to Wetland

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

100-Year Rainfall=6.50"

Runoff Area=168,772 sf

Runoff Volume=6,694 cf

Runoff Depth=0.48"

Tc=10.0 min

CN=37

0.70 cfs
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Summary for Subcatchment P-2: Subdivision Road

Runoff = 3.09 cfs @ 12.14 hrs,  Volume= 11,095 cf,  Depth= 3.92"

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  100-Year Rainfall=6.50"

Area (sf) CN Description

21,738 98 Paved parking, HSG A
12,232 39 >75% Grass cover, Good, HSG A

33,970 77 Weighted Average
12,232 36.01% Pervious Area
21,738 63.99% Impervious Area

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

10.0 Direct Entry, Min/ TC

Subcatchment P-2: Subdivision Road
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Type III 24-hr

100-Year Rainfall=6.50"

Runoff Area=33,970 sf

Runoff Volume=11,095 cf

Runoff Depth=3.92"

Tc=10.0 min

CN=77

3.09 cfs
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Summary for Pond DP-1: Detention Pond

Inflow Area = 51,712 sf, 42.04% Impervious,  Inflow Depth = 2.72"    for  100-Year event
Inflow = 3.15 cfs @ 12.16 hrs,  Volume= 11,703 cf
Outflow = 0.32 cfs @ 13.43 hrs,  Volume= 4,719 cf,  Atten= 90%,  Lag= 76.3 min
Primary = 0.32 cfs @ 13.43 hrs,  Volume= 4,719 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 279.54' @ 13.43 hrs   Surf.Area= 3,678 sf   Storage= 7,121 cf
Flood Elev= 279.50'   Surf.Area= 3,650 sf   Storage= 6,984 cf

Plug-Flow detention time= 299.3 min calculated for 4,711 cf (40% of inflow)
Center-of-Mass det. time= 174.7 min ( 1,013.9 - 839.2 )

Volume Invert Avail.Storage Storage Description

#1 277.00' 8,902 cf Detention Pond (Irregular) Listed below (Recalc)

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

277.00 1,998 197.0 0 0 1,998
278.00 2,617 216.0 2,301 2,301 2,656
279.00 3,293 235.0 2,949 5,249 3,374
280.00 4,026 254.0 3,653 8,902 4,153

Device Routing     Invert Outlet Devices

#1 Primary 279.50' 16.0' long  x 14.0' 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)  2.64  2.67  2.70  2.65  2.64  2.65  2.65  2.63   

Primary OutFlow  Max=0.30 cfs @ 13.43 hrs  HW=279.54'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.30 cfs @ 0.51 fps)
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Pond DP-1: Detention Pond
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Hydrograph
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Inflow Area=51,712 sf

Peak Elev=279.54'

Storage=7,121 cf

3.15 cfs

0.32 cfs
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Summary for Pond FB-1: Forebay

Inflow Area = 33,970 sf, 63.99% Impervious,  Inflow Depth = 3.92"    for  100-Year event
Inflow = 3.09 cfs @ 12.14 hrs,  Volume= 11,095 cf
Outflow = 3.09 cfs @ 12.15 hrs,  Volume= 10,819 cf,  Atten= 0%,  Lag= 0.6 min
Primary = 3.09 cfs @ 12.15 hrs,  Volume= 10,819 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 280.74' @ 12.15 hrs   Surf.Area= 693 sf   Storage= 436 cf
Flood Elev= 280.50'   Surf.Area= 622 sf   Storage= 276 cf

Plug-Flow detention time= 22.8 min calculated for 10,801 cf (97% of inflow)
Center-of-Mass det. time= 8.5 min ( 830.4 - 821.9 )

Volume Invert Avail.Storage Storage Description

#1 280.00' 1,051 cf Forebay (Irregular) Listed below (Recalc)

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

280.00 485 87.0 0 0 485
280.50 622 96.0 276 276 624
281.00 773 105.0 348 624 776
281.50 938 115.0 427 1,051 960

Device Routing     Invert Outlet Devices

#1 Primary 280.50' 10.0' long  x 12.0' 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)  2.57  2.62  2.70  2.67  2.66  2.67  2.66  2.64   

Primary OutFlow  Max=3.07 cfs @ 12.15 hrs  HW=280.74'   (Free Discharge)
1=Broad-Crested Rectangular Weir  (Weir Controls 3.07 cfs @ 1.27 fps)
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Pond FB-1: Forebay
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Summary for Link SP-1: Study Point #1

Inflow Area = 220,484 sf, 9.86% Impervious,  Inflow Depth = 0.62"    for  100-Year event
Inflow = 0.70 cfs @ 12.41 hrs,  Volume= 11,412 cf
Primary = 0.70 cfs @ 12.41 hrs,  Volume= 11,412 cf,  Atten= 0%,  Lag= 0.0 min

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

Link SP-1: Study Point #1
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Allen & Major Associates, Inc. Computation Sheet

Title Pipe Sizing Table Minimum Slope: 1.00% By DMR

Project Parcel H Definitive Subdivision Minimum Pipe Size: 12.00 Chk'd CMQ

Date Nov. 24, 2020 Rainfall Intensity (in/hr): 5.30 (25 year storm) Apprv'd CMQ

Revised TBD Manning's n: 0.013 HDPE/PVC

A&M Project Number: 1145-09 Minimum Pipe Cover: 3.54'

0 Bartlett Street - Parcel H

               Line Req'd. Capac. Pipe Size Slope Design Capacity Drop  Invert Elevation Rim Elev.

From To Length Area wgt. C C A Qd D s Q full V full Upper Lower Upper Cover

Upper Lower (feet) (acres) (cfs) (in) (%) (cfs) (fps) (feet) (ft) (ft) (ft) (ft)

CB1A DMH1 25 0.135 0.75 0.101 0.53 12 1.00% 3.6 4.54 0.25 282.42 282.17 287.09 3.54

CB1B DMH1 10 0.138 0.75 0.103 0.55 12 2.00% 5.0 6.42 0.20 282.37 282.17 287.09 3.59

DMH1 DMH2 113 1.08 12 1.00% 3.6 4.54 1.13 282.07 280.94 286.98 3.79

CB2 DMH2 7 0.330 0.77 0.253 1.34 12 1.00% 3.6 4.54 0.07 281.18 281.11 285.93 3.63

DMH2 FES1 78 2.42 15 1.00% 6.5 5.26 0.78 280.84 280.06 285.93 3.72
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