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August 12, 2016 
 
Amanda Lessard, Planner 
Town of Windham 
8 School Street 
Windham, ME 04062 
 
Landing Real Estate Office, 79 Tandberg Trail 
Minor Site Plan Submission 
 
Dear Amanda: 
 
On behalf of Jack and Rose LLC, we are pleased to submit 15 copies of the site plans and 
application materials for a proposed two story commercial building at 79 Tandberg Trail in 
Windham. The information provided herein is intended to meet the submission requirements 
of Section 811 of the Town’s Land Use Ordinance. The applicant requests that the project be 
scheduled for review at the next Staff Review Committee meeting. 
 
EXISTING PROJECT SITE 
The project site, identified as lot 8 on Tax Map 67, is 0.35 acres in size and is located on the 
southeast side of Tandberg Trail (Rt. 115), approximately 600 feet east of Route 302. The site 
is located within the Commercial-1 (C-1) zoning district and is currently owned by the 
applicant. The current deed is provided in Attachment B. 
 
The site is currently comprised of meadow grasses with several individual trees on the east 
and west property boundaries. Residential homes abut the site to the east and west, and the 
parcel to the south is undeveloped forest. Commercial uses, including a veterinary hospital, 
are located across Tandberg Trail from the site. Based on historic aerial photography, it 
appears that a single family house previously existed on the site but was removed sometime 
between 2006 and 2010. The site is relatively flat, sloping gently from north to south at 1% - 
2%. Stormwater runoff generally drains off the site at the southeastern property boundary via 
surface flow. Runoff is believed to be tributary to the Presumpscot River.  
 
No unique natural areas, including floodplains, deer wintering areas, significant fisheries and 
wildlife habitats, scenic areas, habitat for rare and endangered plants and animals, and historic 
and archeological resources, are known to exist on the site. The site is located on a significant 
sand and gravel aquifer, mapped by the Maine Geological Survey.  
 
Existing utilities in the vicinity of the project include a 12” water main on the north side of 
Tandberg Trail, a shallow storm drain network in Tandberg Trail, and overhead electric and 
telecommunications lines. Because the site was previously developed, existing surficial soils 
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may not be native. The Natural Resource Conservation Commission (NRCS) classifies onsite 
soils as Loamy Sand. 
 
Existing conditions figures with the project site identified are provided in Attachment C, 
including a USGS map, aerial photo, NRCS Medium Intensity Soils map, and Abutters map, 
including a list of direct abutters to the project. 
 
An existing conditions survey was performed by Wayne T. Wood & Co. and is provided in the 
attached plan set. 
 
PROPOSED PROJECT 
The proposed project includes construction of a two story, 1,290 square foot (footprint) 
commercial office building with associated parking, sidewalks, and utility infrastructure. The 
site will feature eleven total parking spaces, including three spaces in front of the building and 
eight behind. The site driveway, which will provide access to both parking areas, will be 
located on the east side of the site.  
 
The building will feature traditional clapboard siding and is designed to have a residential scale 
and appearance to fit in with the neighborhood. Floor plans and building elevations are 
provided in Attachment D. 
 
A project sign will be located adjacent to Tandberg Trail. The location of the sign is shown on 
the project drawings, and an elevation view of the sign is provided in Attachment E. 
 
The proposed building will be served by the Portland Water District’s 12” water main in 
Tandberg Trail. The closest fire hydrant is located approximately 350’ from the site, at the 
corner of Tandberg Trail and Abby Road. Domestic water use has been estimated to be 120 
gallons per day. A letter from the Portland Water District, confirming their ability to serve the 
project, is provided in Attachment F.  
 
A subsurface wastewater disposal field will be constructed behind the building, under the 
parking lot. Test pit logs and the septic system design (HHE-200) is provided in Attachment G. 
A dumpster will be located at the southeast corner of the proposed parking lot. The dumpster 
will be located on a concrete pad and screened with a wooden fence enclosure. The 
composition of solid waste generated by the project is expected to be typical of a commercial 
office. No hazardous materials are expected to be generated by the office use. 
 
Site lighting will be provided by three building mounted fixtures in locations shown on the Site 
Layout Plan (Sheet C-3.0). Additionally, four recessed lights will be installed in the porch ceiling 
at the front of the building. Catalog cut sheets of the proposed wall packs are provided in 
Attachment H. 
 
An estimate of the amount of traffic that is expected to be generated by the proposed use is 
provided in Attachment I.  
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The project will include the creation of 9,689 square feet of impervious surface, made up of 
roof area, parking, and sidewalks. Runoff patterns will remain similar to the existing condition. 
An infiltration basin will be constructed on the north end of the site, and a stormwater buffer 
will be established on the south end of the site to provide runoff volume reduction and water 
quality treatment. A Stormwater Management Report and calculations are provided in 
Attachment J. 
 
A site specific Erosion and Sediment Control Plan has also been developed for the project with 
the goal of reducing erosion and sedimentation during and after construction. The narrative 
and details are located directly on the project drawings for convenient reference during 
construction.  
 
Robie Builders of Windham has been hired by the owners to develop the site, and Terradyn 
Consultants, LLC of New Gloucester has been retained to prepare site plans and permit 
applications. Robie Builders and Terradyn Consultants have completed several similar projects 
together in southern Maine and have the technical capability to successfully complete the 
project. Construction is expected to be completed this fall. The owner will finance the project 
with Norway Savings Bank. A letter from Norway Savings Bank describing their commitment 
to finance the project is provided in Attachment K. 
 
CLOSURE 
Attached is a check in the amount of $2,850, which includes the $850 application fee and a 
$2,000 deposit for review fees. We request to meet with the Development Review Committee 
at its earliest convenience in order to present the project and request approval. In the interim, 
if you have any questions or need additional information, please contact me at 
mtw@terradynconsultant.com or (207) 632-9010. 
 
Sincerely, 
TERRADYN CONSULTANTS LLC 
 
 
 
Michael E. Tadema-Wielandt, P.E. 
Vice President 
 
Attachments: 
Att. A – Site Plan Application Form 
Att. B – Property Deed 
Att. C – Existing Site Figures 
Att. D – Building Plans 
Att. E – Sign Detail 
Att. F – PWD ‘Ability to Serve’ Letter 

Att. G – Test Pit Logs & HHE 200 
Att. H – Lighting Cut Sheets 
Att. I – Traffic Generation Estimate 
Att. J – Stormwater Report 
Att. K – Financial Capability 

 
cc: Jarod Robie 
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ATTACHMENT B 
PROPERTY DEED 
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EXISTING SITE FIGURES 
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PROJECT SITE

1

ID

Map Lot Owner Name Address City State Zip

1 67 9 David H. Sawyer 77 Tandberg Trail Windham ME 04062

2 67 21 RSU 14 228 Windham Center Road Windham ME 04062

3 67 7 Aaron S. Bennett 1426 Islington Street Portsmouth NH 03801

4 67 80 Jeffrey L. Carr 1 Badger Run Windham ME 04062

5 67 80-1 Carr J L LLC 1 Badger Run Windham ME 04062
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TRAFFIC GENERATION ESTIMATE 
LANDING REAL ESTATE OFFICE BUILDING 

 
Vehicle trip generation was estimated for the proposed Landing Real Estate Office 
Building, a proposed 2,400 sq. ft. office building, based on the trip tables provided in the 
Eighth Edition of the Institute of Transportation Engineers (ITE) “Trip Generation” 
handbook. The following trip rates were used: 
 

Land-Use Code 715 – Single Tenant Office Building 
Peak Hour – AM 
Peak 

1.8 trips/1,000 sq.ft. 
Gross Floor Area 

5 Trips AM Peak Hour 

Peak Hour – PM 
Peak 

1.73 trips/1,000 sq.ft. 
Gross Floor Area 

5 Trips PM Peak Hour 

Daily Trips 11.57 trips/1,000 sq.ft. 
Gross Floor Area 

28 Trips Daily 

Land-Use Code 710 – General Office Building 
Saturday Peak 
Hour trips 

0.41 trips/1,000 sq.ft. 
Gross Floor Area 

1 Trip Saturday Peak 
Hour 

 
The proposed project is expected to generate approximately 28 daily trips, including 5 
trips in the morning peak hour and 5 trips during the afternoon peak hour. Saturday 
peak hour trips are expected to be approximately 1 trip. 
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INTRODUCTION 

Terradyn Consultants LLC has been retained by Robie Builders to assist with site design and 
permit applications for a proposed two story commercial building at 79 Tandberg Trail in 
Windham, Maine.  
 
The project is required to meet the stormwater management standards of Section 812(E) of the 
Town of Windham Land Use Ordinance. The standards require that peak flow rates for 
stormwater discharges be limited to pre-development levels for the 2-year, 10-year, and 25-
year design storm events. 
 
The proposed project includes construction of a two story, 1,290 square foot (footprint) 
commercial office building with associated parking, sidewalks, and utility infrastructure. The 
project will result in approximately 14,806 square feet of developed area and 9,689 square feet 
of impervious area. This report analyzes the effect that the proposed project is expected to 
have on adjacent and downstream properties and waterways.  
 
EXISTING PROJECT SITE 

The project site is 0.35 acres in size and is located on the southeast side of Tandberg Trail (Rt. 
115), approximately 600 feet east of Route 302. The site is located within the Commercial-1 (C-
1) zoning district and is currently owned by Jack and Rose, LLC, who has hired Robie Builders to 
develop the proposed project on its behalf. 
 
The site is currently comprised of meadow grasses with several individual trees on the east and 
west property boundaries. Residential homes abut the site to the east and west, and the parcel 
to the south is undeveloped forest. Commercial uses, including a veterinary hospital, are 
located across Tandberg Trail from the site. Based on historic aerial photography, it appears 
that a single family house previously existed on the site but was removed sometime between 
2006 and 2010. The site is relatively flat, sloping gently from north to south at 1% - 2%. 
Stormwater runoff generally drains off the site at the southeastern property boundary via 
surface flow. Runoff is believed to be tributary to the Presumpscot River.  
 
No unique natural areas, including floodplains, deer wintering areas, significant fisheries and 
wildlife habitats, scenic areas, habitat for rare and endangered plants and animals, and historic 
and archeological resources, are known to exist on the site. The site is located on a significant 
sand and gravel aquifer, mapped by the Maine Geological Survey.  
 
Existing utilities in the vicinity of the project include a 12” water main on the north side of 
Tandberg Trail, a shallow storm drain network in Tandberg Trail, and overhead electric and 
telecommunications lines. Because the site was previously developed, existing surficial soils 
may not be native. The Natural Resource Conservation Commission (NRCS) classifies onsite soils 
as Loamy Sand. Test pits performed on the site confirm the existence of approximately 12” of 
sandy loam over sand and gravel. Evidence of groundwater was not found within 48” of the 
ground surface, which was the limit of the test pits. 
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Existing conditions figures with the project site identified are provided in Attachment C of the 
Site Plan Application, including a USGS map, aerial photo, NRCS Medium Intensity Soils map, 
and Abutters map. 
 
PROPOSED PROJECT 

The proposed project includes construction of a two story, 1,290 square foot (footprint) 
commercial office building with associated parking, sidewalks, and utility infrastructure. The 
site will feature eleven total parking spaces, including three spaces in front of the building and 
eight behind. The site driveway, which will provide access to both parking areas, will be located 
on the east side of the site.  
 
The project will result in approximately 14,806 square feet of developed area and 9,689 square 
feet of impervious area. 
 
Stormwater runoff will generally split at the center of the proposed building. Runoff north of 
the building will flow north, toward Tandberg Trail, to an infiltration basin that will be located 
north of the parking area. Runoff south of the building will flow south to a forested buffer, 
generally following pre-development runoff patterns. 
 
METHODOLOGY OF ANALYSIS – STORMWATER QUANTITY 

A hydrologic analysis of pre-development and post-development conditions has been 
conducted based upon the methodology contained in the USDA Soil Conservation Service’s 
Technical Releases No. 20 and 55 (SCS TR-20 and TR-55).  For Cumberland County, Maine, a 24-
hour SCS Type III storm distribution was used for the analysis using the following storm 
frequencies and rainfall amounts, per Maine DEP Chapter 500: 
 

Storm Event 24-Hour Rainfall 
  2–Year Storm 3.1 inches 
10–Year Storm 4.6 inches 
25–Year Storm 5.8 inches 

 
Land use, cover, delineation of watershed subcatchments, hydraulic flow paths, and hydrologic 
soil group (HSG) types were obtained using the following data: 
 

1. North Windham, Maine USGS 7.5 minute quadrangle map. 
 

2. NRCS Medium Intensity Soils Survey. 
 

3. Orthoimagery, GeoLibrary 6in 2012, from Maine Office of GIS 
 

4. Existing conditions topographic survey, provided by Wayne T. Wood & Co. of Gray, 
Maine 

 
5. Field reconnaissance by Terradyn Consultants. 



 

1607 3 Stormwater Management Report 
August 2016  Landing Real Estate Office, Windham    

 
Runoff curve numbers, time of concentration, and travel time data were established based on 
methods outlined in the USDA TR-55 manual. 
 
PRE-DEVELOPMENT CONDITIONS 

In the pre-development condition, three subcatchments, tributary to three Study Points were 
identified to study the effect of the proposed development on the peak rates of runoff from the 
site. Study Point SP1 represents the southern property boundary, where runoff leaves the site 
via overland flow.  
 
Study Point SP2 represents the northern site boundary, adjacent to Tandberg Trail. 
Subcatchment 2 is tributary to SP2. Runoff tributary to SP2 eventually enters the storm drain 
network within Tandberg Trial via an existing catch basin located adjacent to the site. 
 
Study Point SP3 represents the eastern site boundary. Runoff from subcatchment 3 is tributary 
to SP3. 
 
The following is a summary of the characteristics of the pre-development subcatchments. 
 

Pre-Development Conditions 

Subarea Area (s.f.) CN Time of Concentration 
(minutes) 

1 12,794 30 15.2 
2 2,950 30 14.5 
3 1,008 30 5.0 

 
A Pre-development Watershed Map, showing sub-watershed boundaries, time of concentration 
flow paths, and Study Points, is provided in Appendix A. The Pre-development HydroCAD model 
is attached in Appendix B. 
 
Peak rates of runoff at the Study Points, computed for the existing condition are as follows: 

 
Pre-Development Peak Rates of Runoff (cfs) 

Study Point 2-Year 10-Year 25-Year 
SP1 0.0 0.0 0.0 
SP2 0.0 0.0 0.0 
SP3 0.0 0.0 0.0 

 
In the pre-development condition, the model predicts that no runoff will leave the site. These 
pre-development peak rates of runoff are a baseline used for comparison to post-development 
rates. 
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POST-DEVELOPMENT CONDITIONS 

The proposed post-development condition includes the construction of the building, driveway, 
parking, and lawn areas. An infiltration basin will also be constructed at the north end of the 
site to provide stormwater treatment as well as peak flow attenuation at Study Point SP2. The 
project is expected to result in an increase in impervious area of approximately 9,689 sq. ft. Five 
post-development subcatchments tributary to four Study Points were identified and defined in 
the post-development hydrologic model. 
 
Subcatchment 10 includes the southern half of the building roof and the area south of the 
building. Runoff will sheet flow into a stormwater buffer located off the southern edge of the 
parking area, prior to reaching Study Point SP1. 
 
Subcatchment 20 includes the northern half of the building roof and the area north of the 
building. Runoff from subcatchment 20 will flow to the proposed infiltration basin located at 
the north end of the site. Runoff that exceeds the capacity of the infiltration basin will flow to 
Study Point SP2 and the storm drain network in Tandberg Trial. 
 
Subcatchment 30 contains a small lawn area east of the site driveway. Runoff from 
subcatchment 30 will flow overland across the eastern property boundary, represented by 
Study Point SP3. 
 
Subcatchment 40 contains a small lawn area west of the building and parking areas. Runoff 
from subcatchment 40 will flow overland across the western property boundary, represented 
by Study Point SP4. 
 
Subcatchment 50 includes a portion of the site driveway, adjacent to Tandberg Trail. Because of 
flat nature of the site, runoff from this area is difficult to capture and direct to the infiltration 
basin or another BMP, and will flow directly onto Tandberg Trail, where it will enter the storm 
drain network.  
 
The following is a summary of the characteristics of the post-development subareas described 
above. 
 

Post-Development Conditions 

Subarea Area (s.f.) CN Time of Concentration 
(minutes) 

10 7,264 74 15.2 
20 5,975 79 5.0 
30 1,207 39 5.0 
40 786 39 5.0 
50 1,510 81 5.0 

 
A Post-development Watershed Map, showing sub-watershed boundaries, time of 
concentration flow paths, and Study Points, is provided in Appendix A. The Post-development 
HydroCAD model is attached in Appendix C. 
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Peak rates of runoff at the Study Points, computed for the proposed condition are as follows: 
 

Post-Development Peak Rates of Runoff (cfs) 

 2-Year 10-Year 25-Year 
SP1 0.1 0.3 0.4 
SP2 0.1 0.1 0.2 
SP3 0.0 0.0 0.0 
SP4 0.0 0.0 0.0 

 
STORMWATER PEAK FLOW RATE ANALYSIS 

The results of the pre-development and post-development models were analyzed at the 
defined Points of Interest described above. The direct comparison of the pre-development and 
post-development conditions at the Study Points are as follows: 
 

Peak Runoff Flow Rates Comparison 
 

Storm 
Event 

Study Point SP1 Study Point SP2 Study Point SP3 Study Point SP4 
Pre-Dev. 

Peak 
Rate (cfs) 

Post-
Dev. 
Peak 

Rate (cfs) 

Pre-Dev. 
Peak 

Rate (cfs) 

Post-
Dev. 
Peak 

Rate (cfs) 

Pre-Dev. 
Peak 

Rate (cfs) 

Post-
Dev. 
Peak 

Rate (cfs) 

Pre-Dev. 
Peak 

Rate (cfs) 

Post-
Dev. 
Peak 

Rate (cfs) 
  2-Year 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 
10-Year 0.0 0.3 0.0 0.1 0.0 0.0 0.0 0.0 
25-Year 0.0 0.4 0.0 0.2 0.0 0.0 0.0 0.0 
 
According to the models, no runoff will leave the site at Study Points SP3 and SP4. At SP1 and 
SP2, small increases in peak rates of runoff compared to existing rates are expected as a result 
of the proposed project.  
 
At SP1, which represents the site’s southern boundary, increases of 0.1, 0.3, and 0.4 cfs are 
predicted in the 2-year, 10-year, and 25-year design storm events, respectively. The relatively 
small flow rates are expected to have no impact on the downstream property, which is 
undeveloped woodland. 
 
At SP2, which represents the site’s northern boundary, increases of 0.1, 0.1, and 0.2 cfs are 
predicted in the 2-year, 10-year, and 25-year design storm events, respectively. Similarly to SP1, 
these low peak rates are expected to have no impact downstream of the project. 
 
WATER QUALITY PROVISIONS 

The project is not required to meet stormwater quality standards. However, the proposed 
infiltration basin, roof dripline filter, and stormwater buffer will provide treatment in 
accordance with Maine Department of Environmental Protection (MDEP) standards for 
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Subcatchments 10 and 20. All three BMPs were designed in accordance with the MDEP BMP 
Technical Design Manual. Design calculations are provided in Appendix D. 
 
EROSION & SEDIMENTATION CONTROL 

A site specific Erosion & Sedimentation Control Plan has been developed for the project. Means 
and methods to control erosion and sedimentation during and after construction are detailed in 
the erosion control plan, narrative, and construction details, which are included directly on the 
project drawings for ease of reference during construction. 
 
CONCLUSIONS 

With the implementation of the stormwater measures described above and detailed on the 
project drawings the proposed project is not expected to have a detrimental effect on 
downstream properties or waterbodies.  
 
APPENDICES 

A – Pre and Post-Development Watershed Maps 
B – Pre-development HydroCAD Model 
C – Post-development HydroCAD Model 
D – BMP Design Calculations 
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Pre & Post-Development Watershed Maps 
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APPENDIX B 
 
 

Predevelopment Runoff Calculations 
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Drainage Diagram for 1607-PRE
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Subcat Reach Pond Link



Landing Real Estate Office - Predevelopment
Type III 24-hr 2-YR  Rainfall=3.10"1607-PRE

  Printed  8/12/2016Prepared by Terradyn Consultants
Page 2HydroCAD® 9.00  s/n 03654  © 2009 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=12,794 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 1: (new Subcat)
   Flow Length=187'   Slope=0.0050 '/'   Tc=15.2 min   CN=30   Runoff=0.00 cfs  0.000 af

Runoff Area=2,950 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 2: (new Subcat)
   Flow Length=50'   Slope=0.0050 '/'   Tc=14.5 min   CN=30   Runoff=0.00 cfs  0.000 af

Runoff Area=1,008 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 3: (new Subcat)
   Flow Length=10'   Slope=0.0050 '/'   Tc=5.0 min   CN=30   Runoff=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afReach SP1: STUDY POINT 1
   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afReach SP2: STUDY POINT2
   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afReach SP3: STUDY POINT3
   Outflow=0.00 cfs  0.000 af
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Type III 24-hr 2-YR  Rainfall=3.10"1607-PRE
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Summary for Subcatchment 1: (new Subcat)

Runoff = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-YR  Rainfall=3.10"

Area (sf) CN Description
3,024 30 Woods, Good, HSG A
9,770 30 Brush, Good, HSG A

12,794 30 Weighted Average
12,794 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.8 62 0.0050 0.09 Sheet Flow, A-B

Grass: Short   n= 0.150   P2= 3.10"
1.3 80 0.0050 1.06 Shallow Concentrated Flow, B-C

Grassed Waterway   Kv= 15.0 fps
2.1 45 0.0050 0.35 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
15.2 187 Total

Summary for Subcatchment 2: (new Subcat)

Runoff = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-YR  Rainfall=3.10"

Area (sf) CN Description
2,950 30 Brush, Good, HSG A
2,950 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 50 0.0050 0.06 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"

Summary for Subcatchment 3: (new Subcat)

Runoff = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-YR  Rainfall=3.10"
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Area (sf) CN Description
1,008 30 Brush, Good, HSG A
1,008 100.00% Pervious Area

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

4.0 10 0.0050 0.04 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.10"

1.0 Direct Entry, 5 MINUTE MINIMUM TC
5.0 10 Total

Summary for Reach SP1: STUDY POINT 1

Inflow Area = 0.294 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-YR event
Inflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP2: STUDY POINT2

Inflow Area = 0.068 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-YR event
Inflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP3: STUDY POINT3

Inflow Area = 0.023 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-YR event
Inflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs



Landing Real Estate Office - Predevelopment
Type III 24-hr 10-YR  Rainfall=4.60"1607-PRE
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=12,794 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 1: (new Subcat)
   Flow Length=187'   Slope=0.0050 '/'   Tc=15.2 min   CN=30   Runoff=0.00 cfs  0.000 af

Runoff Area=2,950 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 2: (new Subcat)
   Flow Length=50'   Slope=0.0050 '/'   Tc=14.5 min   CN=30   Runoff=0.00 cfs  0.000 af

Runoff Area=1,008 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 3: (new Subcat)
   Flow Length=10'   Slope=0.0050 '/'   Tc=5.0 min   CN=30   Runoff=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afReach SP1: STUDY POINT 1
   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afReach SP2: STUDY POINT2
   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afReach SP3: STUDY POINT3
   Outflow=0.00 cfs  0.000 af
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Summary for Subcatchment 1: (new Subcat)

Runoff = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-YR  Rainfall=4.60"

Area (sf) CN Description
3,024 30 Woods, Good, HSG A
9,770 30 Brush, Good, HSG A

12,794 30 Weighted Average
12,794 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.8 62 0.0050 0.09 Sheet Flow, A-B

Grass: Short   n= 0.150   P2= 3.10"
1.3 80 0.0050 1.06 Shallow Concentrated Flow, B-C

Grassed Waterway   Kv= 15.0 fps
2.1 45 0.0050 0.35 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
15.2 187 Total

Summary for Subcatchment 2: (new Subcat)

Runoff = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-YR  Rainfall=4.60"

Area (sf) CN Description
2,950 30 Brush, Good, HSG A
2,950 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 50 0.0050 0.06 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"

Summary for Subcatchment 3: (new Subcat)

Runoff = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-YR  Rainfall=4.60"
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Area (sf) CN Description
1,008 30 Brush, Good, HSG A
1,008 100.00% Pervious Area

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

4.0 10 0.0050 0.04 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.10"

1.0 Direct Entry, 5 MINUTE MINIMUM TC
5.0 10 Total

Summary for Reach SP1: STUDY POINT 1

Inflow Area = 0.294 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  10-YR event
Inflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP2: STUDY POINT2

Inflow Area = 0.068 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  10-YR event
Inflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP3: STUDY POINT3

Inflow Area = 0.023 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  10-YR event
Inflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=12,794 sf   0.00% Impervious   Runoff Depth>0.03"Subcatchment 1: (new Subcat)
   Flow Length=187'   Slope=0.0050 '/'   Tc=15.2 min   CN=30   Runoff=0.00 cfs  0.001 af

Runoff Area=2,950 sf   0.00% Impervious   Runoff Depth>0.03"Subcatchment 2: (new Subcat)
   Flow Length=50'   Slope=0.0050 '/'   Tc=14.5 min   CN=30   Runoff=0.00 cfs  0.000 af

Runoff Area=1,008 sf   0.00% Impervious   Runoff Depth>0.03"Subcatchment 3: (new Subcat)
   Flow Length=10'   Slope=0.0050 '/'   Tc=5.0 min   CN=30   Runoff=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.001 afReach SP1: STUDY POINT 1
   Outflow=0.00 cfs  0.001 af

   Inflow=0.00 cfs  0.000 afReach SP2: STUDY POINT2
   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afReach SP3: STUDY POINT3
   Outflow=0.00 cfs  0.000 af
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Summary for Subcatchment 1: (new Subcat)

Runoff = 0.00 cfs @ 16.94 hrs,  Volume= 0.001 af,  Depth> 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-YR  Rainfall=5.80"

Area (sf) CN Description
3,024 30 Woods, Good, HSG A
9,770 30 Brush, Good, HSG A

12,794 30 Weighted Average
12,794 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.8 62 0.0050 0.09 Sheet Flow, A-B

Grass: Short   n= 0.150   P2= 3.10"
1.3 80 0.0050 1.06 Shallow Concentrated Flow, B-C

Grassed Waterway   Kv= 15.0 fps
2.1 45 0.0050 0.35 Shallow Concentrated Flow, C-D

Woodland   Kv= 5.0 fps
15.2 187 Total

Summary for Subcatchment 2: (new Subcat)

Runoff = 0.00 cfs @ 16.94 hrs,  Volume= 0.000 af,  Depth> 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-YR  Rainfall=5.80"

Area (sf) CN Description
2,950 30 Brush, Good, HSG A
2,950 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.5 50 0.0050 0.06 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.10"

Summary for Subcatchment 3: (new Subcat)

Runoff = 0.00 cfs @ 16.76 hrs,  Volume= 0.000 af,  Depth> 0.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-YR  Rainfall=5.80"
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Area (sf) CN Description
1,008 30 Brush, Good, HSG A
1,008 100.00% Pervious Area

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

4.0 10 0.0050 0.04 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.10"

1.0 Direct Entry, 5 MINUTE MINIMUM TC
5.0 10 Total

Summary for Reach SP1: STUDY POINT 1

Inflow Area = 0.294 ac, 0.00% Impervious,  Inflow Depth > 0.03"    for  25-YR event
Inflow = 0.00 cfs @ 16.94 hrs,  Volume= 0.001 af
Outflow = 0.00 cfs @ 16.94 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP2: STUDY POINT2

Inflow Area = 0.068 ac, 0.00% Impervious,  Inflow Depth > 0.03"    for  25-YR event
Inflow = 0.00 cfs @ 16.94 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 16.94 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP3: STUDY POINT3

Inflow Area = 0.023 ac, 0.00% Impervious,  Inflow Depth > 0.03"    for  25-YR event
Inflow = 0.00 cfs @ 16.76 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 16.76 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Postdevelopment Runoff Calculations 
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Subcat Reach Pond Link



Landing Real Estate Office - Postdevelopment
Type III 24-hr 2-YR  Rainfall=3.10"1607-POST

  Printed  8/12/2016Prepared by Terradyn Consultants
Page 2HydroCAD® 9.00  s/n 03654  © 2009 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=7,264 sf   62.36% Impervious   Runoff Depth>0.88"Subcatchment 10: REAR PARKING
   Flow Length=92'   Tc=15.2 min   CN=74   Runoff=0.13 cfs  0.012 af

Runoff Area=5,975 sf   68.47% Impervious   Runoff Depth>1.16"Subcatchment 20: BLDG & FRONT 
   Flow Length=55'   Slope=0.0250 '/'   Tc=5.0 min   CN=79   Runoff=0.20 cfs  0.013 af

Runoff Area=1,207 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 30: LAWN AREA
   Tc=5.0 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=786 sf   0.00% Impervious   Runoff Depth=0.00"Subcatchment 40: LAWN AREA
   Tc=5.0 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=1,510 sf   70.66% Impervious   Runoff Depth>1.29"Subcatchment 50: DRIVEWAY
   Flow Length=74'   Tc=5.0 min   CN=81   Runoff=0.06 cfs  0.004 af

   Inflow=0.13 cfs  0.012 afReach SP1: (new Reach)
   Outflow=0.13 cfs  0.012 af

   Inflow=0.06 cfs  0.004 afReach SP2: CATCH BASIN
   Outflow=0.06 cfs  0.004 af

   Inflow=0.00 cfs  0.000 afReach SP3: (new Reach)
   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afReach SP4: (new Reach)
   Outflow=0.00 cfs  0.000 af

Peak Elev=309.22'  Storage=159 cf   Inflow=0.20 cfs  0.013 afPond P2: INFILTRATION BASIN
   Discarded=0.05 cfs  0.013 af   Secondary=0.00 cfs  0.000 af   Outflow=0.05 cfs  0.013 af
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Summary for Subcatchment 10: REAR PARKING

Runoff = 0.13 cfs @ 12.23 hrs,  Volume= 0.012 af,  Depth> 0.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-YR  Rainfall=3.10"

Area (sf) CN Description
4,530 98 Paved parking, HSG A

797 39 >75% Grass cover, Good, HSG A
1,937 32 Woods/grass comb., Good, HSG A
7,264 74 Weighted Average
2,734 37.64% Pervious Area
4,530 62.36% Impervious Area

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

0.7 62 0.0300 1.45 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.10"

14.5 30 0.0050 0.03 Sheet Flow, B-C
Woods: Light underbrush   n= 0.400   P2= 3.10"

15.2 92 Total

Summary for Subcatchment 20: BLDG & FRONT PARKING

Runoff = 0.20 cfs @ 12.08 hrs,  Volume= 0.013 af,  Depth> 1.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-YR  Rainfall=3.10"

Area (sf) CN Description
4,091 98 Paved parking, HSG A
1,884 39 >75% Grass cover, Good, HSG A
5,975 79 Weighted Average
1,884 31.53% Pervious Area
4,091 68.47% Impervious Area

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

0.7 55 0.0250 1.31 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.10"

4.3 Direct Entry, 5 MINUTE MIN. Tc
5.0 55 Total
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Summary for Subcatchment 30: LAWN AREA

Runoff = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-YR  Rainfall=3.10"

Area (sf) CN Description
1,207 39 >75% Grass cover, Good, HSG A
1,207 100.00% Pervious Area

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

5.0 Direct Entry, 5 MINUTE MIN. Tc

Summary for Subcatchment 40: LAWN AREA

Runoff = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-YR  Rainfall=3.10"

Area (sf) CN Description
786 39 >75% Grass cover, Good, HSG A
786 100.00% Pervious Area

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

5.0 Direct Entry, 5 MINUTE MIN. Tc

Summary for Subcatchment 50: DRIVEWAY

Runoff = 0.06 cfs @ 12.08 hrs,  Volume= 0.004 af,  Depth> 1.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-YR  Rainfall=3.10"

Area (sf) CN Description
1,067 98 Paved parking, HSG A

443 39 >75% Grass cover, Good, HSG A
1,510 81 Weighted Average

443 29.34% Pervious Area
1,067 70.66% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 28 0.0250 1.15 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.10"

0.3 46 0.0200 2.87 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

4.3 Direct Entry, 5 MINUTE MIN. Tc
5.0 74 Total

Summary for Reach SP1: (new Reach)

Inflow Area = 0.167 ac, 62.36% Impervious,  Inflow Depth > 0.88"    for  2-YR event
Inflow = 0.13 cfs @ 12.23 hrs,  Volume= 0.012 af
Outflow = 0.13 cfs @ 12.23 hrs,  Volume= 0.012 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP2: CATCH BASIN

Inflow Area = 0.035 ac, 70.66% Impervious,  Inflow Depth > 1.29"    for  2-YR event
Inflow = 0.06 cfs @ 12.08 hrs,  Volume= 0.004 af
Outflow = 0.06 cfs @ 12.08 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP3: (new Reach)

Inflow Area = 0.028 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-YR event
Inflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP4: (new Reach)

Inflow Area = 0.018 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-YR event
Inflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond P2: INFILTRATION BASIN

Inflow Area = 0.137 ac, 68.47% Impervious,  Inflow Depth > 1.16"    for  2-YR event
Inflow = 0.20 cfs @ 12.08 hrs,  Volume= 0.013 af
Outflow = 0.05 cfs @ 12.52 hrs,  Volume= 0.013 af,  Atten= 77%,  Lag= 26.1 min
Discarded = 0.05 cfs @ 12.52 hrs,  Volume= 0.013 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
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Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 309.22' @ 12.52 hrs   Surf.Area= 810 sf   Storage= 159 cf

Plug-Flow detention time= 25.9 min calculated for 0.013 af (100% of inflow)
Center-of-Mass det. time= 25.4 min ( 832.1 - 806.7 )

Volume Invert Avail.Storage Storage Description
#1 309.00' 1,055 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

309.00 610 0 0
310.00 1,500 1,055 1,055

Device Routing     Invert Outlet Devices
#1 Discarded 309.00' 2.410 in/hr Exfiltration over Surface area   
#2 Secondary 309.60' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.05 cfs @ 12.52 hrs  HW=309.22'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.05 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=309.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=7,264 sf   62.36% Impervious   Runoff Depth>1.89"Subcatchment 10: REAR PARKING
   Flow Length=92'   Tc=15.2 min   CN=74   Runoff=0.30 cfs  0.026 af

Runoff Area=5,975 sf   68.47% Impervious   Runoff Depth>2.29"Subcatchment 20: BLDG & FRONT 
   Flow Length=55'   Slope=0.0250 '/'   Tc=5.0 min   CN=79   Runoff=0.40 cfs  0.026 af

Runoff Area=1,207 sf   0.00% Impervious   Runoff Depth>0.10"Subcatchment 30: LAWN AREA
   Tc=5.0 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=786 sf   0.00% Impervious   Runoff Depth>0.10"Subcatchment 40: LAWN AREA
   Tc=5.0 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=1,510 sf   70.66% Impervious   Runoff Depth>2.46"Subcatchment 50: DRIVEWAY
   Flow Length=74'   Tc=5.0 min   CN=81   Runoff=0.11 cfs  0.007 af

   Inflow=0.30 cfs  0.026 afReach SP1: (new Reach)
   Outflow=0.30 cfs  0.026 af

   Inflow=0.11 cfs  0.007 afReach SP2: CATCH BASIN
   Outflow=0.11 cfs  0.007 af

   Inflow=0.00 cfs  0.000 afReach SP3: (new Reach)
   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afReach SP4: (new Reach)
   Outflow=0.00 cfs  0.000 af

Peak Elev=309.50'  Storage=413 cf   Inflow=0.40 cfs  0.026 afPond P2: INFILTRATION BASIN
   Discarded=0.06 cfs  0.026 af   Secondary=0.00 cfs  0.000 af   Outflow=0.06 cfs  0.026 af
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Summary for Subcatchment 10: REAR PARKING

Runoff = 0.30 cfs @ 12.22 hrs,  Volume= 0.026 af,  Depth> 1.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-YR  Rainfall=4.60"

Area (sf) CN Description
4,530 98 Paved parking, HSG A

797 39 >75% Grass cover, Good, HSG A
1,937 32 Woods/grass comb., Good, HSG A
7,264 74 Weighted Average
2,734 37.64% Pervious Area
4,530 62.36% Impervious Area

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

0.7 62 0.0300 1.45 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.10"

14.5 30 0.0050 0.03 Sheet Flow, B-C
Woods: Light underbrush   n= 0.400   P2= 3.10"

15.2 92 Total

Summary for Subcatchment 20: BLDG & FRONT PARKING

Runoff = 0.40 cfs @ 12.08 hrs,  Volume= 0.026 af,  Depth> 2.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-YR  Rainfall=4.60"

Area (sf) CN Description
4,091 98 Paved parking, HSG A
1,884 39 >75% Grass cover, Good, HSG A
5,975 79 Weighted Average
1,884 31.53% Pervious Area
4,091 68.47% Impervious Area

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

0.7 55 0.0250 1.31 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.10"

4.3 Direct Entry, 5 MINUTE MIN. Tc
5.0 55 Total
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Summary for Subcatchment 30: LAWN AREA

Runoff = 0.00 cfs @ 14.56 hrs,  Volume= 0.000 af,  Depth> 0.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-YR  Rainfall=4.60"

Area (sf) CN Description
1,207 39 >75% Grass cover, Good, HSG A
1,207 100.00% Pervious Area

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

5.0 Direct Entry, 5 MINUTE MIN. Tc

Summary for Subcatchment 40: LAWN AREA

Runoff = 0.00 cfs @ 14.56 hrs,  Volume= 0.000 af,  Depth> 0.10"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-YR  Rainfall=4.60"

Area (sf) CN Description
786 39 >75% Grass cover, Good, HSG A
786 100.00% Pervious Area

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

5.0 Direct Entry, 5 MINUTE MIN. Tc

Summary for Subcatchment 50: DRIVEWAY

Runoff = 0.11 cfs @ 12.08 hrs,  Volume= 0.007 af,  Depth> 2.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-YR  Rainfall=4.60"

Area (sf) CN Description
1,067 98 Paved parking, HSG A

443 39 >75% Grass cover, Good, HSG A
1,510 81 Weighted Average

443 29.34% Pervious Area
1,067 70.66% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 28 0.0250 1.15 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.10"

0.3 46 0.0200 2.87 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

4.3 Direct Entry, 5 MINUTE MIN. Tc
5.0 74 Total

Summary for Reach SP1: (new Reach)

Inflow Area = 0.167 ac, 62.36% Impervious,  Inflow Depth > 1.89"    for  10-YR event
Inflow = 0.30 cfs @ 12.22 hrs,  Volume= 0.026 af
Outflow = 0.30 cfs @ 12.22 hrs,  Volume= 0.026 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP2: CATCH BASIN

Inflow Area = 0.035 ac, 70.66% Impervious,  Inflow Depth > 2.46"    for  10-YR event
Inflow = 0.11 cfs @ 12.08 hrs,  Volume= 0.007 af
Outflow = 0.11 cfs @ 12.08 hrs,  Volume= 0.007 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP3: (new Reach)

Inflow Area = 0.028 ac, 0.00% Impervious,  Inflow Depth > 0.10"    for  10-YR event
Inflow = 0.00 cfs @ 14.56 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 14.56 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP4: (new Reach)

Inflow Area = 0.018 ac, 0.00% Impervious,  Inflow Depth > 0.10"    for  10-YR event
Inflow = 0.00 cfs @ 14.56 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 14.56 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond P2: INFILTRATION BASIN

Inflow Area = 0.137 ac, 68.47% Impervious,  Inflow Depth > 2.29"    for  10-YR event
Inflow = 0.40 cfs @ 12.08 hrs,  Volume= 0.026 af
Outflow = 0.06 cfs @ 12.61 hrs,  Volume= 0.026 af,  Atten= 85%,  Lag= 32.1 min
Discarded = 0.06 cfs @ 12.61 hrs,  Volume= 0.026 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
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Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 309.50' @ 12.61 hrs   Surf.Area= 1,052 sf   Storage= 413 cf

Plug-Flow detention time= 64.0 min calculated for 0.026 af (100% of inflow)
Center-of-Mass det. time= 63.3 min ( 854.8 - 791.4 )

Volume Invert Avail.Storage Storage Description
#1 309.00' 1,055 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

309.00 610 0 0
310.00 1,500 1,055 1,055

Device Routing     Invert Outlet Devices
#1 Discarded 309.00' 2.410 in/hr Exfiltration over Surface area   
#2 Secondary 309.60' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.06 cfs @ 12.61 hrs  HW=309.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.06 cfs)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=309.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=7,264 sf   62.36% Impervious   Runoff Depth>2.80"Subcatchment 10: REAR PARKING
   Flow Length=92'   Tc=15.2 min   CN=74   Runoff=0.44 cfs  0.039 af

Runoff Area=5,975 sf   68.47% Impervious   Runoff Depth>3.28"Subcatchment 20: BLDG & FRONT 
   Flow Length=55'   Slope=0.0250 '/'   Tc=5.0 min   CN=79   Runoff=0.56 cfs  0.037 af

Runoff Area=1,207 sf   0.00% Impervious   Runoff Depth>0.32"Subcatchment 30: LAWN AREA
   Tc=5.0 min   CN=39   Runoff=0.00 cfs  0.001 af

Runoff Area=786 sf   0.00% Impervious   Runoff Depth>0.32"Subcatchment 40: LAWN AREA
   Tc=5.0 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=1,510 sf   70.66% Impervious   Runoff Depth>3.47"Subcatchment 50: DRIVEWAY
   Flow Length=74'   Tc=5.0 min   CN=81   Runoff=0.15 cfs  0.010 af

   Inflow=0.44 cfs  0.039 afReach SP1: (new Reach)
   Outflow=0.44 cfs  0.039 af

   Inflow=0.17 cfs  0.013 afReach SP2: CATCH BASIN
   Outflow=0.17 cfs  0.013 af

   Inflow=0.00 cfs  0.001 afReach SP3: (new Reach)
   Outflow=0.00 cfs  0.001 af

   Inflow=0.00 cfs  0.000 afReach SP4: (new Reach)
   Outflow=0.00 cfs  0.000 af

Peak Elev=309.63'  Storage=564 cf   Inflow=0.56 cfs  0.037 afPond P2: INFILTRATION BASIN
   Discarded=0.07 cfs  0.035 af   Secondary=0.12 cfs  0.003 af   Outflow=0.19 cfs  0.037 af
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Summary for Subcatchment 10: REAR PARKING

Runoff = 0.44 cfs @ 12.21 hrs,  Volume= 0.039 af,  Depth> 2.80"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-YR  Rainfall=5.80"

Area (sf) CN Description
4,530 98 Paved parking, HSG A

797 39 >75% Grass cover, Good, HSG A
1,937 32 Woods/grass comb., Good, HSG A
7,264 74 Weighted Average
2,734 37.64% Pervious Area
4,530 62.36% Impervious Area

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

0.7 62 0.0300 1.45 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.10"

14.5 30 0.0050 0.03 Sheet Flow, B-C
Woods: Light underbrush   n= 0.400   P2= 3.10"

15.2 92 Total

Summary for Subcatchment 20: BLDG & FRONT PARKING

Runoff = 0.56 cfs @ 12.08 hrs,  Volume= 0.037 af,  Depth> 3.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-YR  Rainfall=5.80"

Area (sf) CN Description
4,091 98 Paved parking, HSG A
1,884 39 >75% Grass cover, Good, HSG A
5,975 79 Weighted Average
1,884 31.53% Pervious Area
4,091 68.47% Impervious Area

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

0.7 55 0.0250 1.31 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.10"

4.3 Direct Entry, 5 MINUTE MIN. Tc
5.0 55 Total
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Summary for Subcatchment 30: LAWN AREA

Runoff = 0.00 cfs @ 12.35 hrs,  Volume= 0.001 af,  Depth> 0.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-YR  Rainfall=5.80"

Area (sf) CN Description
1,207 39 >75% Grass cover, Good, HSG A
1,207 100.00% Pervious Area

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

5.0 Direct Entry, 5 MINUTE MIN. Tc

Summary for Subcatchment 40: LAWN AREA

Runoff = 0.00 cfs @ 12.35 hrs,  Volume= 0.000 af,  Depth> 0.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-YR  Rainfall=5.80"

Area (sf) CN Description
786 39 >75% Grass cover, Good, HSG A
786 100.00% Pervious Area

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

5.0 Direct Entry, 5 MINUTE MIN. Tc

Summary for Subcatchment 50: DRIVEWAY

Runoff = 0.15 cfs @ 12.08 hrs,  Volume= 0.010 af,  Depth> 3.47"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr 25-YR  Rainfall=5.80"

Area (sf) CN Description
1,067 98 Paved parking, HSG A

443 39 >75% Grass cover, Good, HSG A
1,510 81 Weighted Average

443 29.34% Pervious Area
1,067 70.66% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.4 28 0.0250 1.15 Sheet Flow, A-B
Smooth surfaces   n= 0.011   P2= 3.10"

0.3 46 0.0200 2.87 Shallow Concentrated Flow, B-C
Paved   Kv= 20.3 fps

4.3 Direct Entry, 5 MINUTE MIN. Tc
5.0 74 Total

Summary for Reach SP1: (new Reach)

Inflow Area = 0.167 ac, 62.36% Impervious,  Inflow Depth > 2.80"    for  25-YR event
Inflow = 0.44 cfs @ 12.21 hrs,  Volume= 0.039 af
Outflow = 0.44 cfs @ 12.21 hrs,  Volume= 0.039 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP2: CATCH BASIN

Inflow Area = 0.035 ac, 70.66% Impervious,  Inflow Depth > 4.46"    for  25-YR event
Inflow = 0.17 cfs @ 12.38 hrs,  Volume= 0.013 af
Outflow = 0.17 cfs @ 12.38 hrs,  Volume= 0.013 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP3: (new Reach)

Inflow Area = 0.028 ac, 0.00% Impervious,  Inflow Depth > 0.32"    for  25-YR event
Inflow = 0.00 cfs @ 12.35 hrs,  Volume= 0.001 af
Outflow = 0.00 cfs @ 12.35 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach SP4: (new Reach)

Inflow Area = 0.018 ac, 0.00% Impervious,  Inflow Depth > 0.32"    for  25-YR event
Inflow = 0.00 cfs @ 12.35 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 12.35 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond P2: INFILTRATION BASIN

Inflow Area = 0.137 ac, 68.47% Impervious,  Inflow Depth > 3.28"    for  25-YR event
Inflow = 0.56 cfs @ 12.08 hrs,  Volume= 0.037 af
Outflow = 0.19 cfs @ 12.39 hrs,  Volume= 0.037 af,  Atten= 67%,  Lag= 19.0 min
Discarded = 0.07 cfs @ 12.39 hrs,  Volume= 0.035 af
Secondary = 0.12 cfs @ 12.39 hrs,  Volume= 0.003 af
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Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 309.63' @ 12.39 hrs   Surf.Area= 1,173 sf   Storage= 564 cf

Plug-Flow detention time= 74.7 min calculated for 0.037 af (100% of inflow)
Center-of-Mass det. time= 74.0 min ( 857.2 - 783.2 )

Volume Invert Avail.Storage Storage Description
#1 309.00' 1,055 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

309.00 610 0 0
310.00 1,500 1,055 1,055

Device Routing     Invert Outlet Devices
#1 Discarded 309.00' 2.410 in/hr Exfiltration over Surface area   
#2 Secondary 309.60' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.07 cfs @ 12.39 hrs  HW=309.63'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Secondary OutFlow  Max=0.12 cfs @ 12.39 hrs  HW=309.63'   (Free Discharge)
2=Orifice/Grate  (Weir Controls 0.12 cfs @ 0.59 fps)
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Terradyn Consultants LLC
JN. 1607

Landing Real Estate Office
Windham, Maine

INFILTRATION BASIN DESIGN

Total Tributary Area: 5,975                 SF
Impervious Area: 4,091                 SF
Landscape Area: 1,884                 SF

Required Storage Volume: 404                    CF 1" x Imp. Area + 0.4" x LS Area

STAGE STORAGE

ELEVATION AREA (SF)
INCREMENTAL 
VOLUME (CF)

TOTAL 
VOLUME (CF)

309 610             0 0 <-- Surface of Filter
309.6 1,144          526 526 <-- Outlet Elevation

310 1,500          529 1055



Terradyn Consultants LLC
JN. 1607

Landing Real Estate Office
Windham, Maine

ROOF DRIPLINE FILTER SIZING CALCULATIONS

EAST SIDE OF BUIDLING
UNIT STORAGE VOLUME CALCULATION: 
[L]  ROOF LENGTH (FT) 7
[D] RAINFALL DEPTH (IN) 1
[US]  REQUIRED RUNOFF STORAGE PER LINEAR FOOT (CF) = [L][D]/12 0.58

STONE RESERVOIR DEPTH CALCULATION
[P]  STONE POROSITY 40%
[W]  DRIPEDGE WIDTH (IN) 36
STONE RESERVOIR DEPTH (IN) = [US]/[P][W/12] 5.83



 

 

 
 
 
 
 
 
 
 

 
ATTACHMENT K 
EVIDENCE OF FINANCIAL CAPABILITY 
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