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Section 1    
Introduction and Site Conditions 
Tighe & Bond has prepared this report in connection with Noroton Heights Shopping 
Center’s proposal to construct a mixed-use development at 346 Heights Road in Darien, 
Connecticut.  Please refer to Figure 1, Site Location Map, in Appendix A for the 
location of the site. 

Tighe & Bond is familiar with the property, and has reviewed and analyzed available 
utility information and topography. Drainage calculations and stormwater management 
plans have been prepared in accordance with the Town of Darien DPW Stormwater 
Management and Drainage Manual, Connecticut Department of Transportation Drainage 
Manual 2000, and the Connecticut Department of Energy and Environmental Protection 
2004 Stormwater Quality Manual. The drainage calculations include a hydrologic and 
hydraulic analysis of the existing conditions and the proposed development.  More 
specifically, the calculations include an analysis of the on-site stormwater management 
measures and their performance in handling peak flow attenuation and suspended solids 
removal rates. Lastly, the report also includes the proposed soil erosion and 
sedimentation control measures incorporated during construction and operation and 
maintenance of the drainage and stormwater management systems. 

1.1 Existing Conditions 
The site area consists of 3.96 acres, bounded on the west by Hollow Tree Ridge Road, on 
the east by 310 and 264 Heights Road, residential properties on West Avenue to the 
north, and Heights Road to the south.  

The site is predominantly impervious, consisting of Noroton Heights Shopping Center’s 
four separate buildings and parking lot. The northern section of the property provides an 
approximately 25’ strip of trees and vegetative cover sloping towards the site.  The site’s 
stormwater is collected and drained into one of two systems on Heights Road. The 
majority of the stormwater on the site is drained to the system at the west end of 
Heights Road (referred to as System 1) while a small amount is drained to the east of 
the site on Heights Road (referred to as System 2).   

System 1 drains to the southwest through a 24” culvert before ultimately discharging to 
the Noroton River.  There are no known flooding issues with this system. 

System 2 drains to the east toward Edgarton Street, and southerly to Heights Road and 
discharges easterly down Heights Road. 

See Appendix C for the existing watershed map, which includes the two separate 
systems and design points used in the analysis. 

1.2 Proposed Conditions 
The proposed site consists of two mixed-use buildings with concrete sidewalks and 
adjacent parking.  The proposed site will also include a retaining wall near the northern 
boundary of the property to allow the site to be re-graded.  New drainage structures will 
be constructed in the parking lot, along with roof leaders from each of the buildings and 
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connect to the existing system on Heights Road.  All drainage structure inlets proposed 
on site will drain to System 1 after flowing through three separate detention systems.   

Stormwater management will be accommodated on-site. Surface runoff will be collected 
and conveyed in a series of catch basins and roof leaders and convey stormwater 
through three separate detention systems located throughout the site.  The stormwater 
collection system will utilize hydrodynamic separators to treat the Water Quality Volume 
and remove total suspended solids.  Closed detention systems, in the form of concrete 
galleries, will be utilized to reduce peak flow and runoff volumes.  Due to the high 
groundwater levels at the site, infiltration is not proposed from the detention systems. 

Section 883(a) of the Zoning Regulations of the Town of Darien requires that the post-
development peak stormwater runoff rate be reduced to undeveloped peak runoff rates 
for this site. “Where an existing residential dwelling or commercial building is proposed 
to be razed and replaced with a new structure, the basis of existing conditions analysis 
shall be the site’s undeveloped condition if there is no engineered detention system on 
the existing site.”  The existing site does not contain an engineered detention system, so 
the proposed site stormwater management plan includes underground detention 
systems designed to reduce the post development peak runoff rate below undeveloped 
(meadow condition) peak runoff rates for the 2, 10, 25 and 50 year storms. 
 
The sanitary sewer from the proposed buildings will discharge to the existing 8” sanitary 
sewer located in Heights Road.  Water services will be provided from the existing main 
on Heights Road, and gas services from a proposed Eversource gas main to be installed 
in Heights Road.  Electric and Tele-Data services will be provided from existing services 
located in Hollow Tree Ridge Road. 

1.3 Site Soils 
 

According to USGS’s Websoil Survey, the site and immediate surrounding area is 
predominantly made of udorthents-urban land complex soil which is classified 
hydrologically as a Group B soil.  These soils are common in developed areas covered 
with buildings and pavement.  The area north of the site mainly consists of Paxton and 
Montauk fine sandy loams and is classified as a Group C soil. 

Geotechnical evaluation of the site has been prepared by GeoDesign, Inc. in a report 
titled “Geotechnical Engineering Report Noroton Heights Center 346 Heights Road, 
Darien CT,” February 2015. 

A Websoil Survey Report, Geotechnical Recommendations, Test Boring Reports, and a 
boring location map can be found in Appendix B of this report.    
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Section 2    
Stormwater Management 

2.1 Existing Site Hydrologic Analysis 
The existing conditions hydrologic analysis is comprised of watershed areas and two 
design analysis points.  The first design point is at a manhole south of Heights Road near 
the western end of the Railroad Station site and the second design point is located at a 
catch basin at the intersection of Edgerton Street and Heights Road. The watersheds are 
comprised mostly of the impervious areas of the existing buildings and parking lot on 
the site, and properties adjacent to the site. 

The existing drainage systems in Heights Road that the site drains to consists of two 
separate systems, separated near a high point in the road immediately west of Wells 
Fargo Bank.  The first system, System 1, drains to a 24” reinforced concrete pipe at 
shallow slopes flowing south toward the Noroton Heights Train Station.  The majority of 
the site’s stormwater is conveyed through System 1 in Heights Road.  The second 
system, System 2, flows east through a 12” reinforced concrete pipe and collects only a 
small amount of flow from the site.   

Impervious and pervious areas, weighted curve numbers, and times of concentration 
were calculated for each watershed and inputted into a hydraulic model to determine the 
project’s peak flow as part of the comparative hydrology analysis.  As per the Town of 
Darien’s requirements, the site was analyzed assuming that the existing site is 
undeveloped (meadow condition).  A curve number value of 65 was utilized for existing 
site runoff calculations. 

A summary of existing watershed areas, curve numbers and times of concentration, 
existing volumetric hydrographs, and design points are included in Appendix C of this 
report. 

2.1.1 Floodplain Management 
The Federal Emergency Management Agency’s Flood Insurance Rate Map (FIRM) for 
Fairfield County, effective July 8, 2013 shows the project site is outside of any floodways 
or floodplains, as shown in Figure 2 in Appendix A.  Therefore, no floodplain is 
identified on this site. 

2.2 Proposed Site Hydrologic and Hydraulic Analysis 
The proposed conditions hydrologic analysis also includes watershed areas which 
encompass the site and immediate surrounding area, and the same analysis points as 
described above. The proposed site is mostly impervious, covered by buildings and 
associated hardscape. As with the existing site, the northern section of the proposed site 
will remain wooded and slope towards the site. The new parking lot will be re-graded 
allowing runoff to be collected by new drainage structures. Stormwater will be treated by 
site improvements including the stormwater management system. 

The proposed stormwater management system will utilize a series of catch basins, roof 
leaders, hydrodynamic separators, and underground detention.  The stormwater 
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management system will maintain existing drainage patterns while providing low impact 
development practices and stormwater treatment. 

The drainage structures and pipes have been sized to convey the 25-year storm event 
as per the Town of Darien requirements. 

Section 883(a) of the Zoning Regulations of the Town of Darien requires that the post-
development peak stormwater runoff rate be reduced to undeveloped (meadow 
condition) peak runoff rates for this site. “Where an existing residential dwelling or 
commercial building is proposed to be razed and replaced with a new structure, the 
basis of existing conditions analysis shall be the site’s undeveloped condition if there is 
no engineered detention system on the existing site.”  The existing site does not contain 
an engineered detention system, so the proposed site stormwater management plan 
includes underground detention systems designed to reduce the post development peak 
runoff rate below undeveloped (meadow condition) peak runoff rates for the 2, 10, 25 
and 50 year storms. 
 
The stormwater management system has been designed to treat the Water Quality 
Volume (WQV), remove Total Suspended Solids (TSS) and reduce peak flow.  There are 
three water quality structures proposed to treat stormwater before it flows into each of 
the three underground detention systems.  The WQV was calculated for each of the 
structures using the Connecticut Department of Energy and Environmental Protection 
2004 Stormwater Quality Manual.  To treat the WQV, the stormwater management 
system utilized hydrodynamic separators as primary treatment.  The hydrodynamic 
separator has been sized by converting the required WQV to a Water Quality Flow (WQF) 
in accordance with the 2004 Stormwater Quality Manual.  Infiltration is not proposed 
due to the low permeability soils and the high groundwater levels on the site. 

 

Table 1 below shows the peak discharge from existing to proposed for the 2, 10, 25 and 
50-year storm events for each design point.   

Table 1  

Summary of Stormwater Peak Discharge (cfs) 

Frequency (Years) 
  
Discharge Location 

Condition 2 10 25 50 

Design Point #1  Meadow Conditions 5.68 12.62 15.74 18.98 
Proposed 5.54 10.97 13.27 16.94 

% Reduction 2% 13% 15% 11% 
       
       
Design Point #2  Existing 12.17 20.26 23.62 26.99 
  Proposed 11.77 19.62 22.88 26.15 
  % Reduction 3% 6% 3% 3% 

 

The on-site stormwater management system has been designed to mitigate stormwater 
runoff and the proposed project will not increase peak flow or exacerbate flooding 
conditions downstream to each of the two design points affected by this development. 
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The proposed watershed maps, watershed areas, storm sewer calculations, 
hydrographs, Water Quality Volume and Flow calculations are included in Appendix D & 
E of this report. 

2.3 Method of Hydrology and Hydraulic Analysis 
The following storm drainage design criteria were used for all pipe systems: 

1. Design storm rainfall data was used per Connecticut Department of 
Transportation Drainage Manual 2000. 

2. Detention system is designed for the 2, 10, 25 and 50-year storm events. 

3. Piped storm drainage system and the outlets are designed for a 25-year storm 
event. 

4. Minimum time of concentration = 5 minutes. 

5. For rational peak flow calculations, runoff coefficients were as follows: 

a. Impervious (Pavement/Roof) areas = 0.90 

b. Wooded areas = 0.50 

c. Landscaped areas = 0.30 

6. For hydrograph calculations, SCS Curve Numbers were as follows: 

a. Impervious (Pavement/Roof) areas = 98 

b. Pervious Soils = 69 

7. For existing site hydrograph calculations, SCS Curve number of 65 was used for 
the entire site.  Additionally, times of concentrations were calculated assuming 
the site was undeveloped per Town of Darien requirements. 

8. Minimum diameter pipes, excluding roof leaders, underdrains and foundation 
drains = 12 inches 

9. Minimum pipe slope = 1.0 percent 

10. The storm water management Plan for the site is designed to treat the Water 
Quality Volume, remove 80% of Total Suspended Solids and reduce peak flow. 

11. Watershed areas delineated using polylines in AutoCAD Civil 3D 2015. 

12. Comparative hydrology analyzed using AutoCAD Civil 3D 2015 Hydraflow 
Hydrographs Extension Version 10.40 by Autodesk software. 

13. Storm drainage system analyzed using AutoCAD Civil 3D 2015 Hydraflow Storm 
Sewers Extension Version 10.40 by Autodesk software. 
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Runoff computations and storm sewer calculations for existing and proposed conditions 
are included in Appendix C, D & E for review. 

2.4 Low Impact Development and Best Management 
Practices 

The stormwater management plan for the proposed site has been designed to remove a 
high percentage of sediments in accordance with the Connecticut Department of Energy 
and Environmental Protection Stormwater Quality Manual. 

The stormwater management plan for this site uses “Best Management Practices 
(“BMPs”)” to meet or exceed the Connecticut DEEP’s goal of 80% removal of total 
suspended solids and other pollutants as described in Section 2.5.  

The BMPs include: 

Catch Basins with Sumps: Catch Basins with sumps serve to collect sediment and to 
prevent discharge of oil and other pollutants into the storm drainage system.  All new 
catch basins will have 24-inch sumps.   

Hydrodynamic Separator: Hydrodynamic separators serve as pretreatment and to 
prevent transport of oils and sediment further downstream prior to connection to the 
existing storm sewer system. The proposed stormwater management system utilizes 
Contech Vortechs stormwater quality structures in a bypass configuration prior to 
discharge into the underground detention system. The Contech Vortechs units have 
been sized in accordance with the 2004 CTDEEP Stormwater Quality Manual. Sizing 
calculations are provided in Appendix D. 

Underground Detention: Underground detention serves as a secondary treatment 
practice and to reduce peak flow rates.  The detention system will utilize precast 4’ x 8’ 
box culverts enclosed in gravel fill with an outlet control structure to reduce peak flows.  
Infiltration is not proposed due to the low permeability soils and high groundwater levels 
on the site. 

2.5 Stormwater Maintenance and Inspection Schedule 
The initial inspection will be made during an intense rainfall to check the adequacy of the 
yard drains, catch basins, roof leaders, piping, hydrodynamic separator, infiltration 
system, and outlet. 

The following is a checklist of items that will be checked and maintained during 
scheduled maintenance operations. 

Drainage Structures: The Owner will be responsible for cleaning the catch basins, yard 
drains, manholes, piping, and outlet protection on their property. A Connecticut licensed 
hauler shall clean the sumps, and legally dispose of removed sand at an off-site location. 
The road sand may not be reused or stored on-site. As part of the hauling contract, the 
hauler shall notify the Owner in writing where the material is being disposed. 

Each catch basin and yard drain shall be inspected every six months, with one inspection 
occurring during the month of April. Any debris occurring within one foot from the 
bottom of each sump shall be removed by Vacuum "Vactor" type of maintenance 
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equipment. Maintain a log of inspections. Remove organic matter, sand and debris from 
catch basins as necessary and dispose of legally. 

Hydrodynamic Separator: The Contech Vortech units (hydrodynamic separator) will be 
skimmed and oil and scum removed.  In a separate operation, silt, sand and sediment 
will be removed.  Once the structure is cleaned of debris, the chamber will be refilled 
with clean water to prevent wash through of debris and oil during next storm event.   

Underground Detention: The underground detention system will be cleaned of all silt, 
debris and sediment from the inlet structure, outlet structure and the chamber lengths. 
The outlet control structure will be inspected and cleaned to make sure nothing is 
clogging the weir wall orifices or the discharge pipe. 

Pavement: Paved areas shall be swept periodically by the Owner to clean trash and 
other debris. The Owner will sweep paved areas on its property in the spring to remove 
winter accumulations of road sand. 

Perform a visual inspection of paved areas four times per year with one inspection after 
the last snowfall, but no later than April 1. Sweep accumulated sediment and debris 
from the paved areas. Clean paved areas as necessary during the remainder of the year. 

A Maintenance and Inspection Plan, including forms and checklists, for the proposed 
project can be found in Appendix F. 
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Section 3    
Site Utility Services 

3.1 Sanitary Sewer 
There is an existing 8” sanitary sewer located east of the site on Heights Road.  The 
project proposes to extend this 8” main approximately 300 linear feet west in Heights 
Road in order connect the proposed site lateral.  An 8” sanitary lateral will be installed 
from the proposed buildings to the extended sanitary sewer main.  1000-gallon 
(minimum) grease traps will be installed to intercept grease waste from three of the 
buildings containing restaurants before it enters the Town’s sanitary system. 

The on-site sanitary sewer system is sized adequately for the anticipated flow.  The total 
discharge from the development was calculated based on building use and compared to 
the capacity of one 6” sanitary lateral.  It is anticipated that the peak flow for all five 
buildings will total 0.33 cfs and the capacity of one 6” lateral is 1.149 cfs.  This 
calculation shows that the proposed capacity significantly exceeds the anticipated peak 
flow. 

Please refer to the calculations in Appendix G.   

3.2 Water Supply 
Water service is provided to the site by Aquarion Water Company, which reports a 10” 
water main in Heights Road.  Four new tapping sleeves will be installed on the existing 
main to service the buildings and fire hydrants for the site.  

3.3 Gas, Electric and Tel-Data 
Gas and electric service to the site will be provided by Eversource, telephone service will 
be provided by Frontier and cable television service will be provided by Cablevision.  
New underground gas will be provided from a new gas main located in Heights Road.  
Electric and tel-data services will be provided from services located in Hollow Tree Road 
and it is anticipated that that there is sufficient availability of these services for the site.  
Details of the connections will be coordinated with the respective utility companies once 
more detailed information about load requirements for the development have been 
established. 



Tighe&Bond
 

 Noroton Heights Shopping Center - Engineering Report  4-1

Section 4    
Sedimentation and Erosion Control 

4.1 Erosion Control Narrative 
1. The proposed development is entitled "Noroton Heights Shopping Center" and is 

located on Heights Road in Darien, Connecticut. 

2. Estimated: 

a. Project Start: Summer 2017 

b. Project Completion: Fall 2019 

3. Erosion Control Narrative refers to drawings C8.0. 

4. The proposed site development will consist of clearing and grubbing the existing 
site, demolition of existing buildings, excavation, construction of 
sedimentation/detention basins, and rough grading of roadways, parking areas, 
sidewalks and curbing. 

5. Conduct a pre-construction meeting with the owner or owner's representative, 
town engineer, design engineer, site engineer, contractor and site superintendent 
to establish the limits of construction, construction procedures and material 
stockpile areas. 

6. Field stake the limits of construction. 

7. Install all applicable soil and erosion control measures around the perimeter of 
the site to the extent possible. This will include siltation fence around the project 
as shown on the plans. 

8. Install construction access road and anti-tracking pavement in the areas as 
shown on the plans.  All construction access shall be into the site through the 
anti-tracking pads. 

9. Establish temporary staging area. 

10. Install silt sacks and haybale barriers around existing catch basins to remain as 
indicated on the plans. 

11. Install water quality systems and associated drainage network to the maximum 
extent practicable. Grade the area around the storm drainage system as 
necessary.  

12. Begin rough site grading. 

13. Install drainage system to the extent necessary to provide positive drainage.  
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14. Install sanitary sewer system to extent necessary.  

15. Provide silt fence/haybale barrier around soil stockpile area. Provide temporary 
vegetative cover (defined in erosion control notes) on all exposed surfaces. 

16. Pave binder course on roadways.  

17. Construct proposed buildings. 

18. Construct sidewalks. 

19. Establish permanent vegetative cover. 

4.2 Erosion Control Notes 
1. All sedimentation and erosion control measures shall be constructed in 

accordance with the standards and specifications of the "2002 Connecticut 
guidelines for soil erosion and sediment control", Connecticut Department of 
Energy and Environmental Protection (CTDEEP) bulletin no. 34, and all 
amendments and addenda thereto. 

2. Land disturbance shall be kept to the minimum necessary for construction 
operations. 

3. All erosion control measures shall be installed as shown on the plan and 
elsewhere as ordered by the engineer or the town. 

4. All catch basins shall be protected with a silt sacks, haybale ring, silt fence or 
block and stone inlet protection throughout the construction period and until all 
disturbed areas are thoroughly stabilized. 

5. Whenever possible, erosion and sediment control measures shall be installed 
prior to construction. See "erosion control narrative". 

6. Additional control measures shall be installed during the construction period as 
ordered by the engineer. 

7. All sedimentation and erosion control measures shall be maintained in effective 
condition throughout the construction period. 

8. Sediment removed shall be disposed of off-site or in a manner as required by the 
engineer. 

9. The construction contractor shall be responsible for construction and maintenance 
of all control measures throughout the construction period. 

10. All disturbed areas to be left exposed for more than 30 days shall be protected 
with a temporary vegetative cover. Seed these areas with perennial ryegrass at 
the rate of 40 lbs. per acre (1 lb. per 1,000 sq. ft). Apply soil amendments and 
mulch as required to establish a uniform stand of vegetation over all disturbed 
areas. 
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11. The construction contractor shall utilize approved methods/materials for 
preventing the blowing and movement of dust from exposed soil surfaces onto 
adjacent properties and site areas. 

12. The construction contractor shall maintain a supply of silt fence/haybales and 
anti-tracking crushed stone on site for emergency repairs. 

13. All drainage structures shall be periodically inspected weekly by the construction 
contractor and cleaned to prevent the build-up of silt. 

14. The construction contractor shall carefully coordinate the placement of erosion 
control measures with the phasing of construction. 

15. Keep all paved roadways clean. Sweep before forecasted storms. 

16. Treat all unpaved surfaces with 4" minimum of topsoil prior to final stabilization. 

17. Haybale barriers and silt fencing shall be installed along the toe of critical cut and 
fill slopes. 

18. The contractor shall notify the town of Darien's Planning & Zoning staff prior to 
the installation of erosion controls, cutting of trees, or any excavation. 

19. All trucks leaving the site must be covered. 

20. Some control measures are permanent. These structures shall be cleaned and 
replenished at the end of construction. Locations of the permanent control 
structures are shown on the drainage plans. 

21. All sedimentation and erosion controls shall be checked weekly and/or after each 
rain fall event. Necessary repairs shall be made without delay. 

20. Prior to any forecasted rainfall, erosion and sediment controls shall be inspected 
and repaired as necessary. 

21. After all disturbed areas have been stabilized, erosion controls may be removed 
once authorization to do so has been secured from the town. Disturbed areas 
shall be seeded and mulched. 

4.3 Construction Sequence 
1. Flag the limits of construction, right-of-way and tree protection zones. 

2. Hold preconstruction meeting. (Remember to Call Before You Dig 1-800-922-
4455). 

3. Hold tree cutting meeting. 

4. Install the construction entrance. 

5. Install perimeter erosion and sediment controls and tree protection devices in 
accordance with the SESC plan. 
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6. Excavate all stumps located in the building footprint, parking areas and roadway 
and remove to a disposal site or stockpile area to be chipped. Remaining stumps 
shall be ground in place. 

7. Demolish existing buildings. 

8. Make all cuts and fills required. Establish the sub-grade for the topsoil areas, 
parking and roadway as required and   bench   the building to a subgrade. Allow 
a reasonable amount of area around the footprint of the buildings for the 
construction activities. 

9. Begin construction of the buildings. 

10. Install all sanitary sewers and drainage facilities starting at the outfall and 
proceeding upgrade. Install remaining utilities (water, electric, cable, fiber optic, 
telephone).  

11. Prior to installing surface water controls such as temporary diversions and stone 
dikes, inspect existing conditions to ensure discharge locations are stable.  If not 
stable, review discharge conditions with the design engineer and implement 
additional stabilization measures prior to installing water surface controls. 

12. Prepare sub-base, slopes, parking areas, shoulder areas, and any other area of 
disturbance for final grading. 

13. Install process aggregate in parking areas. 

14. Place topsoil where required. Complete the perimeter landscape plantings. 

15. Fine grade, rake, seed and mulch to within 2 feet of the curbing. 

16. Upon substantial completion of the buildings, complete the balance of site work 
and stabilization of all other disturbed areas. Install first course of paving. 

17. When all other work has been completed, repair and sweep all paved areas for 
the final course of paving. Inspect the drainage system and clean as needed. 

18. Install final course of pavement for parking areas and roadway. 

19. After site is stabilized, remove temporary erosion and sediment controls (e.g. 
geotextile silt fences and haybales). 
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — State of Connecticut (CT600)

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

45B Woodbridge fine sandy
loam, 3 to 8 percent
slopes

C/D 0.4 3.0%

84C Paxton and Montauk fine
sandy loams, 8 to 15
percent slopes

C 2.7 20.4%

232B Haven-Urban land
complex, 0 to 8
percent slopes

B 0.2 1.4%

306 Udorthents-Urban land
complex

B 9.9 75.1%

Totals for Area of Interest 13.2 100.0%

Hydrologic Soil Group—State of Connecticut

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/11/2016
Page 3 of 4



Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method:  Dominant Condition

Component Percent Cutoff:   None Specified

Tie-break Rule:  Higher

Hydrologic Soil Group—State of Connecticut

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/11/2016
Page 4 of 4
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APPENDIX 1 
 

FIGURES 
 
 

• Figure 1 - Locus Plan 
 

• Figure 2 – Boring Location Plan 
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80.3

67.3

3.5" Asphalt
Fill

Glacial Till

Bottom
of Exploration

at 17.0 ft

Inferred cobbles and/or boulder from 12 to 14 feet based on auger chatter.
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17.0
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17.0

Medium dense, brown fine to coarse SAND and
fine to coarse Gravel, little Silt, trace Roots

Loose, brown fine to medium SAND and SILT,
little fine Gravel, trace Roots

Loose, brown fine to medium SAND and SILT,
trace fine Gravel, trace Clay

Dense, brown fine to medium SAND, some Silt,
trace fine Gravel

Medium dense, brown fine to medium SAND and
SILT, trace fine Gravel, trace Clay

Very dense, gray fine to medium SAND, some Silt,
trace fine Gravel
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81.7

76.5

74.0

65.0

3.5" Topsoil
Fill

Sandy Silt and Clay

Glacial Till

Bottom
of Exploration

at 17.0 ft

1. Topsoil observed in the split spoon shoe of sample 2.
2. Boring offset about 4 feet due to auger refusal on inferred cobbles and/or boulder.
3. Inferred cobbles and/or boulder from 2 to 5 feet based on auger chatter.
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17.0

5.5

8.0

17.0

Medium dense, brown fine to coarse SAND, little
Silt, trace fine Gravel

Medium dense, brown fine to coarse SAND, little
Silt, little fine Gravel, trace Roots, trace Bricks

Soft, brown/black SILT and CLAY, little fine to
medium SAND, trace fine Gravel, trace Organics

Top 12": Medium, brown/black SILT and CLAY,
trace fine Sand, trace Roots, trace Organics
Bottom 10": Loose, brown fine to medium SAND,
some Silt, trace fine Gravel

Loose, brown fine to medium SAND and SILT,
trace fine Gravel, trace Clay

Medium dense, brown fine to medium SAND,
some SILT, trace fine Gravel
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82.2
81.5

63.9

2.5" Asphalt
Fill

Glacial Till

Bottom
of Exploration

at 18.5 ft

1. Inferred cobbles and/or boulder from 11 to 13 feet based on auger chatter.
2. Inferred Bedrock at 18.5 feet based on auger refusal.
3. 1-in I.D. PVC observation well installed upon completion of boring. Screen set at 18.5 feet, filter pack up to 6 feet, bentonite up to 5 feet, and
cutting up to 1 foot with curb box and concrete collar installed.

18.5

0.9

18.5

Medium dense,
Top 6": gray/brown fine GRAVEL and fine
to coarse SAND, trace SIlt
Bottom 7": brown fine to medium SAND and
SILT, trace fine Gravel, trace Clay

Dense, brown fine to coarse SAND, some
fine to coarse Gravel, little Silt
Medium dense, brown fine to medium
SAND and SILT, trace fine to coarse
Gravel, trace Clay

Very dense, gray fine to medium SAND and
SILT, trace fine to coarse Gravel, trace Clay
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1) Stratification lines represent approximate boundary between material types, transitions may be gradual.
2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.  AC = After

coring; NR = Not Recorded.
3) Abbreviations: A = Auger; C = Core; MC=Macrocore; D = Driven; G = Grab; PS = Piston Sample; SS = Split Spoon; SSL = 3.5 Inch ID Split Spoon; ST = Shelby Tube;
     V = Vane; WOR/H = Weight of Rod/Hammer
4) Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50%
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82.8

81.5

61.0

2" Asphalt
Fill

Glacial Till

Bottom
of Exploration

at 22.0 ft

22.0

1.5

22.0

Medium dense, brown fine to coarse SAND, little
fine to coarse Gravel, trace Silt

Dense, gray/brown fine to medium SAND, little
Silt, little fine to coarse Gravel

Very dense, gray/brown fine to medium SAND,
some Silt, trace fine to coarse Gravel, trace Clay

Dense, gray/brown fine to medium SAND, some
Silt, little fine to coarse Gravel

Very dense, gray/brown fine SAND, some fine to
coarse Gravel, some Silt

Dense, gray/brown fine SAND, some Silt, little fine
to coarse Gravel, trace Clay
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1) Stratification lines represent approximate boundary between material types, transitions may be gradual.
2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.  AC = After

coring; NR = Not Recorded.
3) Abbreviations: A = Auger; C = Core; MC=Macrocore; D = Driven; G = Grab; PS = Piston Sample; SS = Split Spoon; SSL = 3.5 Inch ID Split Spoon; ST = Shelby Tube;
     V = Vane; WOR/H = Weight of Rod/Hammer
4) Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50%
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86.5

85.0

67.1

6" Asphalt
Fill

Glacial Till

Bottom
of Exploration

at 19.9 ft

1. Inferred Bedrock at 19.9 feet based on auger refusal.

19.9

2.0

19.9

Medium dense, gray fine to coarse SAND and fine
to coarse GRAVEL, trace Silt

Dense, gray/brown fine to medium SAND, some
Silt, little fine to coarse Gravel

Vey dense, gray/brown fine to medium SAND,
some Silt, little fine to coarse Gravel

Vey dense, gray/brown fine to medium SAND,
some Silt, little fine to coarse Gravel

Very dense, gray/brown fine to medium SAND,
some Silt, little fine to coarse Gravel, trace Clay
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Notes

GeoDesign Rep.:

Hammer Wt.:
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Offset:

1 of 1
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I.D.:

Groundwater Observations
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Notes:

E. Coordinate:

Date

T
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e

0 - 6

Ground Surface Elevation (feet):

Sampler:

Rig Type:

Depth &
Elevation(feet)

Boring Company:
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Noroton Heights Development Project
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Darien, CT

Project Name
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1) Stratification lines represent approximate boundary between material types, transitions may be gradual.
2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.  AC = After

coring; NR = Not Recorded.
3) Abbreviations: A = Auger; C = Core; MC=Macrocore; D = Driven; G = Grab; PS = Piston Sample; SS = Split Spoon; SSL = 3.5 Inch ID Split Spoon; ST = Shelby Tube;
     V = Vane; WOR/H = Weight of Rod/Hammer
4) Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50%
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86.7
86.0

71.0

3.5" Asphalt
Fill

Glacial Till

Bottom
of Exploration

at 16.0 ft

1. Inferred cobbles and/or boulder from 8 to 12 feet and 14 to 16 feet based on auger chatter.
2. Inferred boulder at about 16 feet based on split spoon refusal.

16.0

1.0

16.0

Medium dense, brown fine to coarse SAND and
fine to coarse GRAVEL, little Silt

Medium dense, brown fine to coarse SAND and
SILT, trace fine Gravel, trace Clay

Medium dense, brown fine to medium SAND and
SILT, trace fine Gravel, trace Clay

Dense, gray/brown fine to medium SAND and
SILT, little fine to coarse Gravel, trace Clay

Very dense, gray fine to medium SAND and SILT,
little fine to coarse Gravel, trace Clay
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Notes

GeoDesign Rep.:
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Ground Surface Elevation (feet):

Sampler:

Rig Type:
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Elevation(feet)
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None observed
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1) Stratification lines represent approximate boundary between material types, transitions may be gradual.
2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.  AC = After

coring; NR = Not Recorded.
3) Abbreviations: A = Auger; C = Core; MC=Macrocore; D = Driven; G = Grab; PS = Piston Sample; SS = Split Spoon; SSL = 3.5 Inch ID Split Spoon; ST = Shelby Tube;
     V = Vane; WOR/H = Weight of Rod/Hammer
4) Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50%
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86.8

85.5

71.7

2" Asphalt
Fill

Glacial Till

Bottom
of Exploration

at 15.3 ft

15.3

1.5

15.3

Medium dense, brown fine to medium SAND, little
Silt, little fine to coarse Gravel

Very dense, gray/brown fine to medium SAND,
some Silt, little fine Gravel, trace Clay

Very dense, gray/brown fine to medium SAND,
some Silt, little fine to coarse Gravel

Very dense, gray fine to medium SAND,, little Silt,
trace fine to coarse Gravel

Very dense, gray/brown fine SAND, some SIlt,
trace fine to coarse Gravel, trace Clay
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Notes
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1) Stratification lines represent approximate boundary between material types, transitions may be gradual.
2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.  AC = After

coring; NR = Not Recorded.
3) Abbreviations: A = Auger; C = Core; MC=Macrocore; D = Driven; G = Grab; PS = Piston Sample; SS = Split Spoon; SSL = 3.5 Inch ID Split Spoon; ST = Shelby Tube;
     V = Vane; WOR/H = Weight of Rod/Hammer
4) Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50%
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83.9
83.8

68.2

1.5" Asphalt
Fill

Glacial Till

Bottom
of Exploration

at 15.8 ft

15.815.8

Medium dense,
Top 5": brown/black fine to medium SAND, some
fine to coarse Gravel, trace Silt, trace Asphalt
Bottom 8": gray fine to coarse SAND, some fine to
coarse Gravel, trace Silt

Dense, gray/brown fine to medium SAND, some
Silt, little fine to coarse Gravel
Dense, gray/brown fine to medium SAND, some
Silt, little fine to coarse Gravel, trace Clay

Very dense, gray/brown fine to medium SAND,
some fine to coarse Gravel, some Silt

Very dense, gray/brown fine to medium SAND,
little fine to coarse Gravel, little Silt
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1) Stratification lines represent approximate boundary between material types, transitions may be gradual.
2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.  AC = After

coring; NR = Not Recorded.
3) Abbreviations: A = Auger; C = Core; MC=Macrocore; D = Driven; G = Grab; PS = Piston Sample; SS = Split Spoon; SSL = 3.5 Inch ID Split Spoon; ST = Shelby Tube;
     V = Vane; WOR/H = Weight of Rod/Hammer
4) Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50%
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86.8
86.7

65.5

2" Asphalt
Fill

Glacial Till

Bottom
of Exploration

at 21.5 ft

1. One large piece of gravel jammed in tip of split spoon sample 4

21.521.5

Medium dense,
Top 10": brown fine to coarse Gravel, some fine to
coarse Sand, trace Silt
Bottom 2": gray/brown fine to medium SAND,
some Silt, trace fine Gravel

Very dense, gray/brown fine to medium SAND,
little fine to coarse Gravel, little Silt
Medium dense, gray/brown
Top 10": fine to medium SAND, little Silt, trace
fine to coarse Gravel
Bottom 10": fine to medium SAND, some Silt,
trace fine to coarse Gravel

Very dense, coarse Gravel (see Note #1)

Very dense, gray/brown SILT, some fine to
medium Sand, trace fine to coarse Gravel, trace
Clay
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1) Stratification lines represent approximate boundary between material types, transitions may be gradual.
2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.  AC = After

coring; NR = Not Recorded.
3) Abbreviations: A = Auger; C = Core; MC=Macrocore; D = Driven; G = Grab; PS = Piston Sample; SS = Split Spoon; SSL = 3.5 Inch ID Split Spoon; ST = Shelby Tube;
     V = Vane; WOR/H = Weight of Rod/Hammer
4) Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50%
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85.5

81.0

69.0

5" Asphalt
Fill

Glacial Till

Bottom
of Exploration

at 17.0 ft

1. Inferred cobbles and/or boulder from 5 to 7 feet, 9 to 10 feet, and 12 to 14 feet based on auger chatter.

5.0

17.0

5.0

17.0

Medium dense, brown fine to coarse SAND, some
Silt, little fine to coarse Gravel

Loose, brown/black fine to coarse SAND, some
fine to coarse Gravel, some Silt

Medium dense, gray fine to coarse SAND, some
fine to coarse Gravel, little Silt

Very dense, gray fine to coarse SAND, some fine
to coarse Gravel, some Silt, trace Clay

Very dense, gray fine to coarse SAND, some Silt,
little fine to coarse Gravel
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1) Stratification lines represent approximate boundary between material types, transitions may be gradual.
2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.  AC = After

coring; NR = Not Recorded.
3) Abbreviations: A = Auger; C = Core; MC=Macrocore; D = Driven; G = Grab; PS = Piston Sample; SS = Split Spoon; SSL = 3.5 Inch ID Split Spoon; ST = Shelby Tube;
     V = Vane; WOR/H = Weight of Rod/Hammer
4) Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50%
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APPENDIX 3 
 

LIMITATIONS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

LIMITATIONS 
 
Explorations 
 
1. The analysis and recommendations submitted in this report are based in part upon 

the data obtained from widely spaced subsurface explorations.  The nature and 
extent of variations between these explorations may not become evident until 
construction.  If variations then appear evident, it will be necessary to reevaluate 
the recommendations of this report. 

 
2. The generalized soil profile described in the text is intended to convey trends in 

subsurface conditions.  The boundaries between strata are approximate and 
idealized and have been developed by interpretations of widely spaced 
explorations and samples; actual soil transitions are probably more erratic.  For 
specific information, refer to the boring logs. 

 
3. Water level readings have been made in the drill holes and observation well at 

times and under conditions stated on the logs.  These data have been reviewed and 
interpretations made in the text of this report.  However, it must be noted that 
fluctuations in the level of the groundwater may occur due to variations in 
rainfall, temperature and other factors occurring since the time measurements 
were made. 

 
Review 
 
4. In the event that any changes in the nature, design or location of the proposed 

structures are planned, the conclusions and recommendations contained in this 
report shall not be considered valid unless the changes are reviewed and 
conclusions of this report modified or verified in writing by GeoDesign, Inc.  It is 
recommended that this firm be provided the opportunity for a general review of 
final design and specifications in order that earthwork and geotechnical 
recommendations may be properly interpreted and implemented in the design and 
specifications. 

 
Uses of Report 
 
5. This report has been prepared for the exclusive use of the Noroton Heights 

Shopping Center, Inc. and their design team for specific application to for the 
proposed Commercial Development in Darien, Connecticut in accordance with 
generally accepted soil and foundation engineering practices.  No other warranty, 
express or implied, is made. 
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APPENDIX 1 
 

FIGURES 
 
 

• Figure 1 - Locus Plan 
 

• Figure 2 – Observation Well Location Plan 
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APPENDIX 2 
 

BORING LOGS 
 
 

• Test Boring B-3 
 

• Test Boring B-11 
 
• Test Boring B-12 
 
• Test Boring B-13 

 



82.2
81.5

63.9

2.5" Asphalt
Fill

Glacial Till

Bottom
of Exploration

at 18.5 ft

1. Inferred cobbles and/or boulder from 11 to 13 feet based on auger chatter.
2. Inferred Bedrock at 18.5 feet based on auger refusal.
3. 1-in I.D. PVC observation well installed upon completion of boring. Screen set at 18.5 feet, filter pack up to 6 feet, bentonite up to 5 feet, and
cutting up to 1 foot with curb box and concrete collar installed.

18.5

0.9

18.5

Medium dense,
Top 6": gray/brown fine GRAVEL and fine
to coarse SAND, trace SIlt
Bottom 7": brown fine to medium SAND and
SILT, trace fine Gravel, trace Clay

Dense, brown fine to coarse SAND, some
fine to coarse Gravel, little Silt
Medium dense, brown fine to medium
SAND and SILT, trace fine to coarse
Gravel, trace Clay

Very dense, gray fine to medium SAND and
SILT, trace fine to coarse Gravel, trace Clay
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1) Stratification lines represent approximate boundary between material types, transitions may be gradual.
2) Water level readings have been made at times and under conditions stated, fluctuations of groundwater may occur due to other factors than those present at the time measurements were made.  AC = After

coring; NR = Not Recorded.
3) Abbreviations: A = Auger; C = Core; MC=Macrocore; D = Driven; G = Grab; PS = Piston Sample; SS = Split Spoon; SSL = 3.5 Inch ID Split Spoon; ST = Shelby Tube;
     V = Vane; WOR/H = Weight of Rod/Hammer
4) Proportions Used: Trace = 1-10%; Little = 10-20%; Some = 20-35%; And = 35-50%

984 Southford Road  -  Middlebury, CT 06762
Telephone: (203) 758-8836             Fax: (203) 758-8842

Foreman:

S
ym

bo
l

Classification System: Modified Burmister6 - 12

Elev.
(ft)

R
em

ar
ks

Well
Log

Hammer Type:

Boring No.:

Geotechnical  |  Construction  |  Environmental
Engineers and Scientists

Hasian Zapata

John DeAngelis

N/A

Automatic - Hydraulic

Truck - CME 75

2.25

January 19, 2015

Site, LLC

82.4

11

17

10

41

SS

SS

SS

SS

4

22

13

42

15

19

17

24

24

24

24

24

28

18

9

20

1

2

3

4

9

10

13

33

0.0

2.0

5.0

10.0















 
 
 
 
 
 

 
 
 
 
 
 
 

APPENDIX 3 
 

LIMITATIONS  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

LIMITATIONS 
 
 

1. Water level readings have been made in observation well at times and under 
conditions stated in the report. These data have been reviewed and interpretations 
made in the text of this report.  However, it must be noted that fluctuations in the 
level of the groundwater may occur due to variations in rainfall, temperature and 
other factors occurring since the time measurements were made. 
 

2. The slug tests were performed at four locations at the site and values of hydraulic 
conductivity were estimated based on interpretations of the test results using the 
Bouwer and Rice Slug Test Method. The actual hydraulic conductivity may vary 
at those locations depending on the testing method and interpretation of testing 
results. 
 

3. This report has been prepared for the exclusive use of the Noroton Heights 
Shopping Center, Inc. and their design team for specific application to for the 
proposed Commercial Development in Darien, Connecticut in accordance with 
generally accepted soil and foundation engineering practices.  No other warranty, 
express or implied, is made. 
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-01
Location: Heights Road - West

Cover Type Area, ac CN A x CN
0.100 98 9.8000
0.000 69 0.0000
0.000 65 0.0000
0.100 9.8000

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 205 0.049 1.9

Total Tc     = 1.9 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-02
Location: Heights Road - West

Cover Type Area, ac CN A x CN
0.093 98 9.1140
0.000 69 0.0000
0.000 65 0.0000
0.093 9.1140

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 222 0.022 2.8

Total Tc     = 2.8 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Segment A - B

Segment
Segment A - B

  Pavement

Site 
Landscaped and Lawns

Overland 
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-03
Location: Heights Road - West

Cover Type Area, ac CN A x CN
0.188 98 18.4240
0.177 69 12.2130
0.000 65 0.0000
0.365 30.6370

Weighted CN:  84
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 137 0.029 1.7

Total Tc     = 1.7 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-04
Location: Heights Road - West

Cover Type Area, ac CN A x CN
0.129 98 12.6420
0.000 69 0.0000
0.280 65 18.2000
0.409 30.8420

Weighted CN:  75
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 179 0.046 1.7

Total Tc     = 1.7 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Segment A - B

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Segment A - B
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-05
Location: Heights Road - West

Cover Type Area, ac CN A x CN
0.083 98 8.1340
0.000 69 0.0000
0.150 65 9.7500
0.233 17.8840

Weighted CN:  77
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 165 0.022 2.2

Total Tc     = 2.2 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-06
Location: Site - South

Cover Type Area, ac CN A x CN
0.000 98 0.0000
0.000 69 0.0000
0.290 65 18.8500
0.290 18.8500

Weighted CN:  65
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.4 97 0.03 17.5

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment B - C unpaved 0.03 2.79 105 0.6

Total Tc     = 18.2 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Segment A - B

Site 

Overland 
Segment

Segment A - B

Shallow Concentrated Flow
Segment
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-07
Location: Site - Roof Leader Conc. Block Building, South

Cover Type Area, ac CN A x CN
0.000 98 0.0000
0.000 69 0.0000
0.263 65 17.0950
0.263 17.0950

Weighted CN:  65
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.4 171 0.025 29.7

Total Tc     = 29.7 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-08
Location: Hollow Tree Ridge Road - South

Cover Type Area, ac CN A x CN
0.135 98 13.2300
0.748 69 51.6120
0.228 65 14.8200
1.111 79.6620

Weighted CN:  72
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.4 185 0.15 15.5

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment B - C unpaved 0.015 1.98 193 1.6
Segment C - D paved 0.036 3.86 41 0.2

Total Tc     = 17.3 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Segment A - B

Site 

Overland 
Segment

Segment A - B

Segment
Shallow Concentrated Flow
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-09
Location: Hollow Tree Ridge Road - South

Cover Type Area, ac CN A x CN
0.137 98 13.4260
0.000 69 0.0000
0.000 65 0.0000
0.137 13.4260

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 195 0.041 2.0

Total Tc     = 2.0 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-10
Location: Hollow Tree Ridge Road - Central

Cover Type Area, ac CN A x CN
0.396 98 38.8080
0.711 69 49.0590
0.000 65 0.0000
1.107 87.8670

Weighted CN:  79
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 60 0.083 5.3
0.015 240 0.062 2.0

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D paved 0.055 4.77 362 1.3

Total Tc     = 8.5 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Landscaped and Lawns

Segment A - B

  Pavement
Landscaped and Lawns

  Pavement

Overland 
Segment

Site 

Overland 
Segment

Segment A - B

Site 

Segment B - C

Shallow Concentrated Flow
Segment
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-11
Location: Site - Southwest

Cover Type Area, ac CN A x CN
0.000 98 0.0000
0.000 69 0.0000
0.162 65 10.5300
0.162 10.5300

Weighted CN:  65
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.4 82 0.024 16.8

Total Tc     = 16.8 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-12
Location: Site - West

Cover Type Area, ac CN A x CN
0.000 98 0.0000
0.000 69 0.0000
0.232 65 15.0800
0.232 15.0800

Weighted CN:  65
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.4 156 0.022 29.1

Total Tc     = 29.1 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

Segment
Segment A - B

  Pavement

Site 

Landscaped and Lawns
Site 

Segment A - B

Overland 
Segment

Overland 

J:\P\P0695 J&G Palmer Mixed Use\Calculations\2016_9-12 Drainage\WM-P0695-05_CN & Tc Page 6 of 19



Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-13
Location: Site - West

Cover Type Area, ac CN A x CN
0.000 98 0.0000
0.000 69 0.0000
0.430 65 27.9500
0.430 27.9500

Weighted CN:  65
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.4 140 0.043 20.4

Total Tc     = 20.4 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-14
Location: Site - Roof Leader Conc. Block Building, Southwest

Cover Type Area, ac CN A x CN
0.000 98 0.0000
0.000 69 0.0000
0.121 65 7.8650
0.121 7.8650

Weighted CN:  65
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.4 90 0.03 16.5

Total Tc     = 16.5 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment A - B

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Overland 

  Pavement
Landscaped and Lawns

Segment
Segment A - B

Site 
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-15
Location: Site - Northwest

Cover Type Area, ac CN A x CN
0.037 98 3.6260
0.239 69 16.4910
0.305 65 19.8250
0.581 39.9420

Weighted CN:  69
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 140 0.1 9.7
0.4 62 0.37 4.5
0.4 60 0.067 8.7

Total Tc     = 22.8 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-16
Location: Site - Roof Leader Conc. Block Building, North

Cover Type Area, ac CN A x CN
0.000 98 0.0000
0.000 69 0.0000
0.093 65 6.0450
0.093 6.0450

Weighted CN:  65
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.4 50 0.025 11.1

Total Tc     = 11.1 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Overland 
Segment

Segment A - B

Segment C - D

  Pavement
Landscaped and Lawns

Site 

Landscaped and Lawns
Site 

Overland 
Segment

Segment A - B
Segment B - C

  Pavement
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-17
Location: Site - North

Cover Type Area, ac CN A x CN
0.293 98 28.7140
0.474 69 32.7060
1.244 65 80.8600
2.011 142.2800

Weighted CN:  71
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 107 0.075 8.7
0.4 48 0.583 3.1
0.4 49 0.031 10.0

Total Tc     = 21.8 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-18
Location: Heights Road / Edgerton Street Intersection - East

Cover Type Area, ac CN A x CN
0.127 98 12.4460
0.000 69 0.0000
0.000 65 0.0000
0.127 12.4460

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 300 0.0283 3.2

Total Tc     = 3.2 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Overland 
Segment

Segment A - B

Overland 
Segment

Segment A - B
Segment B - C
Segment C - D

  Pavement

Site 
Landscaped and Lawns

  Pavement
Landscaped and Lawns

Site 
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-19
Location: Heights Road / Edgerton Street Intersection - West

Cover Type Area, ac CN A x CN
0.119 98 11.6620
0.061 69 4.2090
0.000 65 0.0000
0.180 15.8710

Weighted CN:  88
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 16 0.062 2.1
0.015 147 0.017 2.2

Total Tc     = 4.3 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-20
Location: Heights Road - East 

Cover Type Area, ac CN A x CN
0.593 98 58.1140
0.144 69 9.9360
0.000 65 0.0000
0.737 68.0500

Weighted CN:  92
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 16 0.2 1.3
0.015 220 0.01 3.8

Total Tc     = 5.1 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment A - B
Segment B - C

  Pavement

Site 

Overland 
Segment

Landscaped and Lawns

Landscaped and Lawns
Site 

Overland 
Segment

Segment A - B
Segment B - C

  Pavement
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-21
Location: Site - Southeast

Cover Type Area, ac CN A x CN
0.170 98 16.6600
0.022 69 1.5180
0.000 65 0.0000
0.192 18.1780

Weighted CN:  95
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 150 0.035 1.7

1 0 1 0.0

Total Tc     = 1.7 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-22
Location: Heights Road - Southeast

Cover Type Area, ac CN A x CN
0.045 98 4.4100
0.000 69 0.0000
0.000 65 0.0000
0.045 4.4100

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 80 0.031 1.1

Total Tc     = 1.1 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment A - B

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Site 

Overland 
Segment

Segment A - B
Segment B - C

  Pavement
Landscaped and Lawns
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-23
Location: Heights Road - Southeast

Cover Type Area, ac CN A x CN
0.155 98 15.1900
0.000 69 0.0000
0.000 65 0.0000
0.155 15.1900

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 300 0.025 3.4

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment B - C paved 0.025 3.21 60 0.3

Total Tc     = 3.7 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-24
Location: Heights Road - East

Cover Type Area, ac CN A x CN
0.249 98 24.4020
0.020 69 1.3800
0.000 65 0.0000
0.269 25.7820

Weighted CN:  96
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 161 0.015 2.5

Total Tc     = 2.5 Min.
Min Tc     = 5.0 Min. 

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment A - B

Segment

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Site 

Overland 
Segment

Segment A - B

  Pavement
Landscaped and Lawns

Shallow Concentrated Flow
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-25
Location: Site - Roof Leader Conc. Block Building - East

Cover Type Area, ac CN A x CN
0.254 98 24.8920
0.000 69 0.0000
0.000 65 0.0000
0.254 24.8920

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 140 0.02 2.0

Total Tc     = 2.0 Min.
Min Tc     = 5.0 Min. 

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-26
Location: Heights Road - East

Cover Type Area, ac CN A x CN
0.129 98 12.6420
0.000 69 0.0000
0.000 65 0.0000
0.129 12.6420

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 155 0.01 2.9

Total Tc     = 2.9 Min.
Min Tc     = 5.0 Min. 

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment A - B

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Site 

Overland 
Segment

Segment A - B

  Pavement
Landscaped and Lawns
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-27
Location: Heights Road - East

Cover Type Area, ac CN A x CN
0.166 98 16.2680
0.000 69 0.0000
0.000 65 0.0000
0.166 16.2680

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 190 0.063 1.6

Total Tc     = 1.6 Min.
Min Tc     = 5.0 Min. 

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-28
Location: Heights Road - East

Cover Type Area, ac CN A x CN
0.146 98 14.3080
0.000 69 0.0000
0.000 65 0.0000
0.146 14.3080

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 186 0.06 1.6

Total Tc     = 1.6 Min.
Min Tc     = 5.0 Min. 

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment A - B

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Site 

Overland 
Segment

Segment A - B

  Pavement
Landscaped and Lawns
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-29
Location: Heights Road - East

Cover Type Area, ac CN A x CN
0.259 98 25.3820
0.000 69 0.0000
0.150 65 9.7500
0.409 35.1320

Weighted CN:  86
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 130 0.015 2.1
0.4 104 0.014 25.2

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D paved 0.015 2.49 134 0.9

Total Tc     = 28.2 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-30
Location: Site - South

Cover Type Area, ac CN A x CN
0.336 98 32.9280
0.000 69 0.0000
0.010 65 0.6500
0.346 33.5780

Weighted CN:  97
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 192 0.04 2.0

Total Tc     = 2.0 Min.
Min Tc     = 5.0 Min. 

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment A - B

Segment

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Site 

Overland 
Segment

Segment A - B
Segment B - C

Shallow Concentrated Flow

  Pavement
Landscaped and Lawns
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-31
Location: Edgerton Street - West

Cover Type Area, ac CN A x CN
0.386 98 37.8280
0.275 69 18.9750
0.000 65 0.0000
0.661 56.8030

Weighted CN:  86
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 220 0.081 15.1
0.24 33 0.167 2.5

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D paved 0.027 3.34 128 0.6

Total Tc     = 18.2 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-32
Location: Edgerton Street - West

Cover Type Area, ac CN A x CN
0.063 98 6.1740
0.111 69 7.6590
0.000 65 0.0000
0.174 13.8330

Weighted CN:  80
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 92 0.026 11.8
0.24 31 0.129 2.6

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D paved 0.025 3.21 59 0.3

Total Tc     = 14.8 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment A - B
Segment B - C

Shallow Concentrated Flow
Segment

Segment

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Site 

Overland 
Segment

Segment A - B
Segment B - C

Shallow Concentrated Flow

  Pavement
Landscaped and Lawns
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-33
Location: Edgerton Street - East

Cover Type Area, ac CN A x CN
0.066 98 6.4680
0.000 69 0.0000
0.000 65 0.0000
0.066 6.4680

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 220 0.045 2.1

Total Tc     = 2.1 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-34
Location: Site - Northeast

Cover Type Area, ac CN A x CN
0.068 98 6.6640
0.329 69 22.7010
0.000 65 0.0000
0.397 29.3650

Weighted CN:  74
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 240 0.092 15.4
0.24 30 0.3 1.8

Total Tc     = 17.2 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment A - B
Segment B - C

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Site 

Overland 
Segment

Segment A - B

  Pavement
Landscaped and Lawns
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-35
Location: Site - Northeast

Cover Type Area, ac CN A x CN
0.543 98 53.2140
0.538 69 37.1220
0.000 65 0.0000
1.081 90.3360

Weighted CN:  84
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.15 198 0.101 8.7

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D unpaved 0.044 3.38 102 0.5

Total Tc     = 9.2 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-36
Location: Edgerton Street - Northwest 

Cover Type Area, ac CN A x CN
0.097 98 9.5060
0.000 69 0.0000
0.000 65 0.0000
0.097 9.5060

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 222 0.056 1.9

Total Tc     = 1.9 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment A - B

Segment

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Site 

Overland 
Segment

Segment A - B

Shallow Concentrated Flow

  Pavement
Landscaped and Lawns
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Existing CN & Tc Calculations
Prepared By: TAS     Date: June 1, 2015 

Designation: CB-37
Location: Edgerton Street - Northwest 

Cover Type Area, ac CN A x CN
0.154 98 15.0920
0.106 69 7.3140
0.000 65 0.0000
0.260 22.4060

Weighted CN:  86
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 127 0.071 10.2
0.015 64 0.062 0.7

Total Tc     = 10.9 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Site 

Overland 
Segment

Segment A - B
Segment B - C

  Pavement
Landscaped and Lawns
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EXISTING WATERSHED MAP

NOROTON HEIGHTS SHOPPING CENTER

DARIEN, CT

SCALE:

DATE:

FIGURE
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09/16/2016
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CB-01

CB-02

CB-03
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CB-08
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CB-11

CB-12
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Design Point 2

1

Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Project: Existing WM.gpw Thursday, 09 / 15 / 2016



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- 0.309 ------- ------- 0.471 0.538 0.605 0.681 CB-01

2 SCS Runoff ------ ------- 0.287 ------- ------- 0.438 0.500 0.562 0.633 CB-02

3 SCS Runoff ------ ------- 0.734 ------- ------- 1.346 1.602 1.859 2.151 CB-03

4 SCS Runoff ------ ------- 0.522 ------- ------- 1.138 1.410 1.688 2.009 CB-4

5 SCS Runoff ------ ------- 0.211 ------- ------- 0.443 0.544 0.647 0.766 CB-5

6 SCS Runoff ------ ------- 0.093 ------- ------- 0.275 0.362 0.455 0.565 CB-6

7 SCS Runoff ------ ------- 0.097 ------- ------- 0.286 0.378 0.474 0.588 CB-7

8 SCS Runoff ------ ------- 0.843 ------- ------- 1.987 2.502 3.032 3.652 CB-08

9 SCS Runoff ------ ------- 0.423 ------- ------- 0.646 0.737 0.829 0.933 CB-09

10 SCS Runoff ------ ------- 1.636 ------- ------- 3.298 4.013 4.736 5.569 CB-10

11 SCS Runoff ------ ------- 0.070 ------- ------- 0.209 0.276 0.347 0.430 CB-11

12 SCS Runoff ------ ------- 0.086 ------- ------- 0.253 0.333 0.418 0.519 CB-12

13 SCS Runoff ------ ------- 0.178 ------- ------- 0.526 0.694 0.872 1.084 CB-13

14 SCS Runoff ------ ------- 0.055 ------- ------- 0.166 0.218 0.273 0.339 CB-14

15 SCS Runoff ------ ------- 0.337 ------- ------- 0.865 1.110 1.366 1.666 CB-15

16 SCS Runoff ------ ------- 0.047 ------- ------- 0.143 0.188 0.236 0.292 CB-16

17 SCS Runoff ------ ------- 1.353 ------- ------- 3.270 4.146 5.052 6.113 CB-17

18 SCS Runoff ------ ------- 0.392 ------- ------- 0.599 0.683 0.768 0.865 CB-18

19 SCS Runoff ------ ------- 0.425 ------- ------- 0.732 0.858 0.983 1.126 CB-19

20 SCS Runoff ------ ------- 1.993 ------- ------- 3.239 3.747 4.253 4.828 CB-20

21 SCS Runoff ------ ------- 0.562 ------- ------- 0.881 1.011 1.141 1.289 CB-21

22 SCS Runoff ------ ------- 0.139 ------- ------- 0.212 0.242 0.272 0.306 CB-22

23 SCS Runoff ------ ------- 0.479 ------- ------- 0.731 0.834 0.937 1.055 CB-23

24 SCS Runoff ------ ------- 0.805 ------- ------- 1.248 1.430 1.610 1.816 CB-24

25 SCS Runoff ------ ------- 0.785 ------- ------- 1.197 1.367 1.536 1.729 CB-25

26 SCS Runoff ------ ------- 0.399 ------- ------- 0.608 0.694 0.780 0.878 CB-26

27 SCS Runoff ------ ------- 0.513 ------- ------- 0.783 0.893 1.004 1.130 CB-27

28 SCS Runoff ------ ------- 0.451 ------- ------- 0.688 0.786 0.883 0.994 CB-28

29 SCS Runoff ------ ------- 0.547 ------- ------- 0.976 1.154 1.332 1.535 CB-29

30 SCS Runoff ------ ------- 1.054 ------- ------- 1.620 1.852 2.083 2.348 CB-30

31 SCS Runoff ------ ------- 1.043 ------- ------- 1.864 2.205 2.546 2.935 CB-31

32 SCS Runoff ------ ------- 0.221 ------- ------- 0.438 0.531 0.625 0.733 CB-32

33 SCS Runoff ------ ------- 0.204 ------- ------- 0.311 0.355 0.399 0.449 CB-33

34 SCS Runoff ------ ------- 0.343 ------- ------- 0.768 0.956 1.150 1.374 CB-34

Proj. file: Existing WM.gpw Thursday, 09 / 15 / 2016
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Hydrograph Return Period Recap
3

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

35 SCS Runoff ------ ------- 2.029 ------- ------- 3.734 4.448 5.163 5.979 CB-35

36 SCS Runoff ------ ------- 0.300 ------- ------- 0.457 0.522 0.587 0.660 CB-36

37 SCS Runoff ------ ------- 0.488 ------- ------- 0.871 1.030 1.189 1.370 CB-37

38 Combine 1, 2, 3, ------- 1.331 ------- ------- 2.256 2.641 3.026 3.465 Heights Rd - W

39 Combine 4, 5, 6,
7,

------- 0.669 ------- ------- 1.602 2.027 2.466 2.981 Heights Rd - W / Site - SW

40 Combine 8, 9, 10, ------- 2.595 ------- ------- 5.368 6.584 7.825 9.262 Hollow Tree Ridge Rd

41 Combine 11, 12, 13,
14,

------- 0.377 ------- ------- 1.118 1.478 1.856 2.306 Site - W (1)

42 Combine 15, 16, 17, ------- 1.731 ------- ------- 4.254 5.412 6.610 8.015 Site - W (2)

43 Combine 41, 42 ------- 2.104 ------- ------- 5.372 6.890 8.466 10.32 Site - W

44 Combine 38, 39, 40,
43

------- 5.677 ------- ------- 12.62 15.74 18.98 22.78 Design Point 1

45 Combine 18, 19, 20,
21, 22, 23,

------- 3.991 ------- ------- 6.393 7.375 8.355 9.470 Heights Rd - E (1)

46 Combine 24, 25, 26,
27,

------- 2.502 ------- ------- 3.837 4.384 4.930 5.554 Heights Rd - E (2)

47 Combine 28, 29, 30, ------- 1.800 ------- ------- 2.861 3.300 3.738 4.239 Heights Rd - E (3)

48 Combine 31, 32, 33, ------- 1.356 ------- ------- 2.439 2.891 3.343 3.860 Edgerton St

49 Combine 34, 35, 36,
37,

------- 3.002 ------- ------- 5.558 6.637 7.723 8.967 Site - NW

50 Combine 45, 46, 47,
48, 49

------- 12.17 ------- ------- 20.26 23.62 26.99 30.83 Design Point 2

Proj. file: Existing WM.gpw Thursday, 09 / 15 / 2016
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Hydrograph Summary Report
4

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.309 2 724 1,044 ------ ------ ------ CB-01

2 SCS Runoff 0.287 2 724 971 ------ ------ ------ CB-02

3 SCS Runoff 0.734 2 724 2,194 ------ ------ ------ CB-03

4 SCS Runoff 0.522 2 724 1,618 ------ ------ ------ CB-4

5 SCS Runoff 0.211 2 738 1,069 ------ ------ ------ CB-5

6 SCS Runoff 0.093 2 754 684 ------ ------ ------ CB-6

7 SCS Runoff 0.097 2 748 620 ------ ------ ------ CB-7

8 SCS Runoff 0.843 2 734 4,002 ------ ------ ------ CB-08

9 SCS Runoff 0.423 2 724 1,430 ------ ------ ------ CB-09

10 SCS Runoff 1.636 2 726 5,675 ------ ------ ------ CB-10

11 SCS Runoff 0.070 2 738 382 ------ ------ ------ CB-11

12 SCS Runoff 0.086 2 748 547 ------ ------ ------ CB-12

13 SCS Runoff 0.178 2 742 1,032 ------ ------ ------ CB-13

14 SCS Runoff 0.055 2 734 278 ------ ------ ------ CB-14

15 SCS Runoff 0.337 2 738 1,796 ------ ------ ------ CB-15

16 SCS Runoff 0.047 2 732 226 ------ ------ ------ CB-16

17 SCS Runoff 1.353 2 738 6,976 ------ ------ ------ CB-17

18 SCS Runoff 0.392 2 724 1,326 ------ ------ ------ CB-18

19 SCS Runoff 0.425 2 724 1,278 ------ ------ ------ CB-19

20 SCS Runoff 1.993 2 724 6,134 ------ ------ ------ CB-20

21 SCS Runoff 0.562 2 724 1,792 ------ ------ ------ CB-21

22 SCS Runoff 0.139 2 724 470 ------ ------ ------ CB-22

23 SCS Runoff 0.479 2 724 1,618 ------ ------ ------ CB-23

24 SCS Runoff 0.805 2 724 2,607 ------ ------ ------ CB-24

25 SCS Runoff 0.785 2 724 2,651 ------ ------ ------ CB-25

26 SCS Runoff 0.399 2 724 1,346 ------ ------ ------ CB-26

27 SCS Runoff 0.513 2 724 1,733 ------ ------ ------ CB-27

28 SCS Runoff 0.451 2 724 1,524 ------ ------ ------ CB-28

29 SCS Runoff 0.547 2 740 2,854 ------ ------ ------ CB-29

30 SCS Runoff 1.054 2 724 3,480 ------ ------ ------ CB-30

31 SCS Runoff 1.043 2 734 4,612 ------ ------ ------ CB-31

32 SCS Runoff 0.221 2 732 911 ------ ------ ------ CB-32

33 SCS Runoff 0.204 2 724 689 ------ ------ ------ CB-33

34 SCS Runoff 0.343 2 734 1,591 ------ ------ ------ CB-34

Existing WM.gpw Return Period: 2 Year Thursday, 09 / 15 / 2016
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Hydrograph Summary Report
5

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

35 SCS Runoff 2.029 2 726 6,931 ------ ------ ------ CB-35

36 SCS Runoff 0.300 2 724 1,012 ------ ------ ------ CB-36

37 SCS Runoff 0.488 2 728 1,871 ------ ------ ------ CB-37

38 Combine 1.331 2 724 4,209 1, 2, 3, ------ ------ Heights Rd - W

39 Combine 0.669 2 724 3,990 4, 5, 6,
7,

------ ------ Heights Rd - W / Site - SW

40 Combine 2.595 2 726 11,107 8, 9, 10, ------ ------ Hollow Tree Ridge Rd

41 Combine 0.377 2 740 2,239 11, 12, 13,
14,

------ ------ Site - W (1)

42 Combine 1.731 2 738 8,998 15, 16, 17, ------ ------ Site - W (2)

43 Combine 2.104 2 738 11,237 41, 42 ------ ------ Site - W

44 Combine 5.677 2 726 30,543 38, 39, 40,
43

------ ------ Design Point 1

45 Combine 3.991 2 724 12,618 18, 19, 20,
21, 22, 23,

------ ------ Heights Rd - E (1)

46 Combine 2.502 2 724 8,337 24, 25, 26,
27,

------ ------ Heights Rd - E (2)

47 Combine 1.800 2 724 7,858 28, 29, 30, ------ ------ Heights Rd - E (3)

48 Combine 1.356 2 732 6,212 31, 32, 33, ------ ------ Edgerton St

49 Combine 3.002 2 726 11,406 34, 35, 36,
37,

------ ------ Site - NW

50 Combine 12.17 2 724 46,432 45, 46, 47,
48, 49

------ ------ Design Point 2

Existing WM.gpw Return Period: 2 Year Thursday, 09 / 15 / 2016
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 09 / 15 / 2016

Hyd. No. 44
Design Point 1

Hydrograph type =  Combine Peak discharge =  5.677 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  30,543 cuft
Inflow hyds. =  38, 39, 40, 43 Contrib. drain. area =  0.000 ac

6
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Design Point 1
Hyd. No. 44 -- 2 Year

Hyd No. 44 Hyd No. 38 Hyd No. 39 Hyd No. 40
Hyd No. 43



Hydrograph Report
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Hyd. No. 50
Design Point 2

Hydrograph type =  Combine Peak discharge =  12.17 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  46,432 cuft
Inflow hyds. =  45, 46, 47, 48, 49 Contrib. drain. area =  0.000 ac

19
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Design Point 2
Hyd. No. 50 -- 2 Year

Hyd No. 50 Hyd No. 45 Hyd No. 46 Hyd No. 47
Hyd No. 48 Hyd No. 49



Hydrograph Summary Report
7

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.471 2 724 1,621 ------ ------ ------ CB-01

2 SCS Runoff 0.438 2 724 1,507 ------ ------ ------ CB-02

3 SCS Runoff 1.346 2 724 4,062 ------ ------ ------ CB-03

4 SCS Runoff 1.138 2 724 3,409 ------ ------ ------ CB-4

5 SCS Runoff 0.443 2 738 2,184 ------ ------ ------ CB-5

6 SCS Runoff 0.275 2 750 1,741 ------ ------ ------ CB-6

7 SCS Runoff 0.286 2 742 1,579 ------ ------ ------ CB-7

8 SCS Runoff 1.987 2 734 8,864 ------ ------ ------ CB-08

9 SCS Runoff 0.646 2 724 2,221 ------ ------ ------ CB-09

10 SCS Runoff 3.298 2 726 11,258 ------ ------ ------ CB-10

11 SCS Runoff 0.209 2 734 972 ------ ------ ------ CB-11

12 SCS Runoff 0.253 2 742 1,393 ------ ------ ------ CB-12

13 SCS Runoff 0.526 2 738 2,627 ------ ------ ------ CB-13

14 SCS Runoff 0.166 2 732 708 ------ ------ ------ CB-14

15 SCS Runoff 0.865 2 736 4,202 ------ ------ ------ CB-15

16 SCS Runoff 0.143 2 730 576 ------ ------ ------ CB-16

17 SCS Runoff 3.270 2 736 15,726 ------ ------ ------ CB-17

18 SCS Runoff 0.599 2 724 2,059 ------ ------ ------ CB-18

19 SCS Runoff 0.732 2 724 2,247 ------ ------ ------ CB-19

20 SCS Runoff 3.239 2 724 10,256 ------ ------ ------ CB-20

21 SCS Runoff 0.881 2 724 2,888 ------ ------ ------ CB-21

22 SCS Runoff 0.212 2 724 729 ------ ------ ------ CB-22

23 SCS Runoff 0.731 2 724 2,512 ------ ------ ------ CB-23

24 SCS Runoff 1.248 2 724 4,149 ------ ------ ------ CB-24

25 SCS Runoff 1.197 2 724 4,117 ------ ------ ------ CB-25

26 SCS Runoff 0.608 2 724 2,091 ------ ------ ------ CB-26

27 SCS Runoff 0.783 2 724 2,691 ------ ------ ------ CB-27

28 SCS Runoff 0.688 2 724 2,367 ------ ------ ------ CB-28

29 SCS Runoff 0.976 2 740 5,147 ------ ------ ------ CB-29

30 SCS Runoff 1.620 2 724 5,472 ------ ------ ------ CB-30

31 SCS Runoff 1.864 2 732 8,319 ------ ------ ------ CB-31

32 SCS Runoff 0.438 2 730 1,782 ------ ------ ------ CB-32

33 SCS Runoff 0.311 2 724 1,070 ------ ------ ------ CB-33

34 SCS Runoff 0.768 2 734 3,407 ------ ------ ------ CB-34

Existing WM.gpw Return Period: 10 Year Thursday, 09 / 15 / 2016
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Hydrograph Summary Report
8

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

35 SCS Runoff 3.734 2 726 12,833 ------ ------ ------ CB-35

36 SCS Runoff 0.457 2 724 1,572 ------ ------ ------ CB-36

37 SCS Runoff 0.871 2 728 3,374 ------ ------ ------ CB-37

38 Combine 2.256 2 724 7,191 1, 2, 3, ------ ------ Heights Rd - W

39 Combine 1.602 2 724 8,912 4, 5, 6,
7,

------ ------ Heights Rd - W / Site - SW

40 Combine 5.368 2 726 22,343 8, 9, 10, ------ ------ Hollow Tree Ridge Rd

41 Combine 1.118 2 736 5,700 11, 12, 13,
14,

------ ------ Site - W (1)

42 Combine 4.254 2 736 20,504 15, 16, 17, ------ ------ Site - W (2)

43 Combine 5.372 2 736 26,204 41, 42 ------ ------ Site - W

44 Combine 12.62 2 726 64,649 38, 39, 40,
43

------ ------ Design Point 1

45 Combine 6.393 2 724 20,692 18, 19, 20,
21, 22, 23,

------ ------ Heights Rd - E (1)

46 Combine 3.837 2 724 13,048 24, 25, 26,
27,

------ ------ Heights Rd - E (2)

47 Combine 2.861 2 724 12,986 28, 29, 30, ------ ------ Heights Rd - E (3)

48 Combine 2.439 2 732 11,170 31, 32, 33, ------ ------ Edgerton St

49 Combine 5.558 2 726 21,187 34, 35, 36,
37,

------ ------ Site - NW

50 Combine 20.26 2 724 79,084 45, 46, 47,
48, 49

------ ------ Design Point 2

Existing WM.gpw Return Period: 10 Year Thursday, 09 / 15 / 2016
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 09 / 15 / 2016

Hyd. No. 44
Design Point 1

Hydrograph type =  Combine Peak discharge =  12.62 cfs
Storm frequency =  10 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  64,649 cuft
Inflow hyds. =  38, 39, 40, 43 Contrib. drain. area =  0.000 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 09 / 15 / 2016

Hyd. No. 50
Design Point 2

Hydrograph type =  Combine Peak discharge =  20.26 cfs
Storm frequency =  10 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  79,084 cuft
Inflow hyds. =  45, 46, 47, 48, 49 Contrib. drain. area =  0.000 ac
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Hyd No. 48 Hyd No. 49



Hydrograph Summary Report
10

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.538 2 724 1,859 ------ ------ ------ CB-01

2 SCS Runoff 0.500 2 724 1,729 ------ ------ ------ CB-02

3 SCS Runoff 1.602 2 724 4,865 ------ ------ ------ CB-03

4 SCS Runoff 1.410 2 724 4,215 ------ ------ ------ CB-4

5 SCS Runoff 0.544 2 738 2,680 ------ ------ ------ CB-5

6 SCS Runoff 0.362 2 750 2,248 ------ ------ ------ CB-6

7 SCS Runoff 0.378 2 742 2,039 ------ ------ ------ CB-7

8 SCS Runoff 2.502 2 734 11,090 ------ ------ ------ CB-08

9 SCS Runoff 0.737 2 724 2,547 ------ ------ ------ CB-09

10 SCS Runoff 4.013 2 726 13,715 ------ ------ ------ CB-10

11 SCS Runoff 0.276 2 734 1,256 ------ ------ ------ CB-11

12 SCS Runoff 0.333 2 742 1,799 ------ ------ ------ CB-12

13 SCS Runoff 0.694 2 736 3,393 ------ ------ ------ CB-13

14 SCS Runoff 0.218 2 732 915 ------ ------ ------ CB-14

15 SCS Runoff 1.110 2 736 5,325 ------ ------ ------ CB-15

16 SCS Runoff 0.188 2 730 744 ------ ------ ------ CB-16

17 SCS Runoff 4.146 2 736 19,757 ------ ------ ------ CB-17

18 SCS Runoff 0.683 2 724 2,361 ------ ------ ------ CB-18

19 SCS Runoff 0.858 2 724 2,657 ------ ------ ------ CB-19

20 SCS Runoff 3.747 2 724 11,976 ------ ------ ------ CB-20

21 SCS Runoff 1.011 2 724 3,341 ------ ------ ------ CB-21

22 SCS Runoff 0.242 2 724 836 ------ ------ ------ CB-22

23 SCS Runoff 0.834 2 724 2,881 ------ ------ ------ CB-23

24 SCS Runoff 1.430 2 724 4,787 ------ ------ ------ CB-24

25 SCS Runoff 1.367 2 724 4,721 ------ ------ ------ CB-25

26 SCS Runoff 0.694 2 724 2,398 ------ ------ ------ CB-26

27 SCS Runoff 0.893 2 724 3,086 ------ ------ ------ CB-27

28 SCS Runoff 0.786 2 724 2,714 ------ ------ ------ CB-28

29 SCS Runoff 1.154 2 740 6,124 ------ ------ ------ CB-29

30 SCS Runoff 1.852 2 724 6,294 ------ ------ ------ CB-30

31 SCS Runoff 2.205 2 732 9,898 ------ ------ ------ CB-31

32 SCS Runoff 0.531 2 730 2,163 ------ ------ ------ CB-32

33 SCS Runoff 0.355 2 724 1,227 ------ ------ ------ CB-33

34 SCS Runoff 0.956 2 734 4,229 ------ ------ ------ CB-34

Existing WM.gpw Return Period: 25 Year Thursday, 09 / 15 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Summary Report
11

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

35 SCS Runoff 4.448 2 726 15,369 ------ ------ ------ CB-35

36 SCS Runoff 0.522 2 724 1,803 ------ ------ ------ CB-36

37 SCS Runoff 1.030 2 728 4,015 ------ ------ ------ CB-37

38 Combine 2.641 2 724 8,452 1, 2, 3, ------ ------ Heights Rd - W

39 Combine 2.027 2 724 11,181 4, 5, 6,
7,

------ ------ Heights Rd - W / Site - SW

40 Combine 6.584 2 726 27,351 8, 9, 10, ------ ------ Hollow Tree Ridge Rd

41 Combine 1.478 2 736 7,362 11, 12, 13,
14,

------ ------ Site - W (1)

42 Combine 5.412 2 736 25,825 15, 16, 17, ------ ------ Site - W (2)

43 Combine 6.890 2 736 33,187 41, 42 ------ ------ Site - W

44 Combine 15.74 2 726 80,172 38, 39, 40,
43

------ ------ Design Point 1

45 Combine 7.375 2 724 24,052 18, 19, 20,
21, 22, 23,

------ ------ Heights Rd - E (1)

46 Combine 4.384 2 724 14,992 24, 25, 26,
27,

------ ------ Heights Rd - E (2)

47 Combine 3.300 2 724 15,132 28, 29, 30, ------ ------ Heights Rd - E (3)

48 Combine 2.891 2 732 13,287 31, 32, 33, ------ ------ Edgerton St

49 Combine 6.637 2 726 25,415 34, 35, 36,
37,

------ ------ Site - NW

50 Combine 23.62 2 724 92,878 45, 46, 47,
48, 49

------ ------ Design Point 2

Existing WM.gpw Return Period: 25 Year Thursday, 09 / 15 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 09 / 15 / 2016

Hyd. No. 44
Design Point 1

Hydrograph type =  Combine Peak discharge =  15.74 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  80,172 cuft
Inflow hyds. =  38, 39, 40, 43 Contrib. drain. area =  0.000 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 09 / 15 / 2016

Hyd. No. 50
Design Point 2

Hydrograph type =  Combine Peak discharge =  23.62 cfs
Storm frequency =  25 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  92,878 cuft
Inflow hyds. =  45, 46, 47, 48, 49 Contrib. drain. area =  0.000 ac
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Hyd No. 48 Hyd No. 49



Hydrograph Summary Report
13

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.605 2 724 2,097 ------ ------ ------ CB-01

2 SCS Runoff 0.562 2 724 1,950 ------ ------ ------ CB-02

3 SCS Runoff 1.859 2 724 5,679 ------ ------ ------ CB-03

4 SCS Runoff 1.688 2 724 5,046 ------ ------ ------ CB-4

5 SCS Runoff 0.647 2 738 3,189 ------ ------ ------ CB-5

6 SCS Runoff 0.455 2 748 2,786 ------ ------ ------ CB-6

7 SCS Runoff 0.474 2 742 2,526 ------ ------ ------ CB-7

8 SCS Runoff 3.032 2 734 13,403 ------ ------ ------ CB-08

9 SCS Runoff 0.829 2 724 2,873 ------ ------ ------ CB-09

10 SCS Runoff 4.736 2 726 16,230 ------ ------ ------ CB-10

11 SCS Runoff 0.347 2 734 1,556 ------ ------ ------ CB-11

12 SCS Runoff 0.418 2 742 2,229 ------ ------ ------ CB-12

13 SCS Runoff 0.872 2 736 4,204 ------ ------ ------ CB-13

14 SCS Runoff 0.273 2 732 1,133 ------ ------ ------ CB-14

15 SCS Runoff 1.366 2 736 6,501 ------ ------ ------ CB-15

16 SCS Runoff 0.236 2 730 921 ------ ------ ------ CB-16

17 SCS Runoff 5.052 2 736 23,957 ------ ------ ------ CB-17

18 SCS Runoff 0.768 2 724 2,663 ------ ------ ------ CB-18

19 SCS Runoff 0.983 2 724 3,070 ------ ------ ------ CB-19

20 SCS Runoff 4.253 2 724 13,702 ------ ------ ------ CB-20

21 SCS Runoff 1.141 2 724 3,796 ------ ------ ------ CB-21

22 SCS Runoff 0.272 2 724 944 ------ ------ ------ CB-22

23 SCS Runoff 0.937 2 724 3,250 ------ ------ ------ CB-23

24 SCS Runoff 1.610 2 724 5,425 ------ ------ ------ CB-24

25 SCS Runoff 1.536 2 724 5,326 ------ ------ ------ CB-25

26 SCS Runoff 0.780 2 724 2,705 ------ ------ ------ CB-26

27 SCS Runoff 1.004 2 724 3,481 ------ ------ ------ CB-27

28 SCS Runoff 0.883 2 724 3,061 ------ ------ ------ CB-28

29 SCS Runoff 1.332 2 740 7,112 ------ ------ ------ CB-29

30 SCS Runoff 2.083 2 724 7,116 ------ ------ ------ CB-30

31 SCS Runoff 2.546 2 732 11,495 ------ ------ ------ CB-31

32 SCS Runoff 0.625 2 730 2,552 ------ ------ ------ CB-32

33 SCS Runoff 0.399 2 724 1,384 ------ ------ ------ CB-33

34 SCS Runoff 1.150 2 734 5,079 ------ ------ ------ CB-34

Existing WM.gpw Return Period: 50 Year Thursday, 09 / 15 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Summary Report
14

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

35 SCS Runoff 5.163 2 726 17,941 ------ ------ ------ CB-35

36 SCS Runoff 0.587 2 724 2,034 ------ ------ ------ CB-36

37 SCS Runoff 1.189 2 728 4,663 ------ ------ ------ CB-37

38 Combine 3.026 2 724 9,726 1, 2, 3, ------ ------ Heights Rd - W

39 Combine 2.466 2 724 13,548 4, 5, 6,
7,

------ ------ Heights Rd - W / Site - SW

40 Combine 7.825 2 726 32,506 8, 9, 10, ------ ------ Hollow Tree Ridge Rd

41 Combine 1.856 2 736 9,122 11, 12, 13,
14,

------ ------ Site - W (1)

42 Combine 6.610 2 736 31,379 15, 16, 17, ------ ------ Site - W (2)

43 Combine 8.466 2 736 40,502 41, 42 ------ ------ Site - W

44 Combine 18.98 2 728 96,281 38, 39, 40,
43

------ ------ Design Point 1

45 Combine 8.355 2 724 27,424 18, 19, 20,
21, 22, 23,

------ ------ Heights Rd - E (1)

46 Combine 4.930 2 724 16,936 24, 25, 26,
27,

------ ------ Heights Rd - E (2)

47 Combine 3.738 2 724 17,290 28, 29, 30, ------ ------ Heights Rd - E (3)

48 Combine 3.343 2 732 15,431 31, 32, 33, ------ ------ Edgerton St

49 Combine 7.723 2 726 29,716 34, 35, 36,
37,

------ ------ Site - NW

50 Combine 26.99 2 724 106,797 45, 46, 47,
48, 49

------ ------ Design Point 2

Existing WM.gpw Return Period: 50 Year Thursday, 09 / 15 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 09 / 15 / 2016

Hyd. No. 44
Design Point 1

Hydrograph type =  Combine Peak discharge =  18.98 cfs
Storm frequency =  50 yrs Time to peak =  12.13 hrs
Time interval =  2 min Hyd. volume =  96,281 cuft
Inflow hyds. =  38, 39, 40, 43 Contrib. drain. area =  0.000 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 09 / 15 / 2016

Hyd. No. 50
Design Point 2

Hydrograph type =  Combine Peak discharge =  26.99 cfs
Storm frequency =  50 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  106,797 cuft
Inflow hyds. =  45, 46, 47, 48, 49 Contrib. drain. area =  0.000 ac
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Hydrograph Summary Report
16

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.681 2 724 2,369 ------ ------ ------ CB-01

2 SCS Runoff 0.633 2 724 2,203 ------ ------ ------ CB-02

3 SCS Runoff 2.151 2 724 6,621 ------ ------ ------ CB-03

4 SCS Runoff 2.009 2 724 6,021 ------ ------ ------ CB-4

5 SCS Runoff 0.766 2 738 3,785 ------ ------ ------ CB-5

6 SCS Runoff 0.565 2 748 3,430 ------ ------ ------ CB-6

7 SCS Runoff 0.588 2 740 3,110 ------ ------ ------ CB-7

8 SCS Runoff 3.652 2 734 16,132 ------ ------ ------ CB-08

9 SCS Runoff 0.933 2 724 3,245 ------ ------ ------ CB-09

10 SCS Runoff 5.569 2 726 19,159 ------ ------ ------ CB-10

11 SCS Runoff 0.430 2 734 1,916 ------ ------ ------ CB-11

12 SCS Runoff 0.519 2 740 2,744 ------ ------ ------ CB-12

13 SCS Runoff 1.084 2 736 5,176 ------ ------ ------ CB-13

14 SCS Runoff 0.339 2 732 1,395 ------ ------ ------ CB-14

15 SCS Runoff 1.666 2 736 7,897 ------ ------ ------ CB-15

16 SCS Runoff 0.292 2 728 1,134 ------ ------ ------ CB-16

17 SCS Runoff 6.113 2 736 28,922 ------ ------ ------ CB-17

18 SCS Runoff 0.865 2 724 3,008 ------ ------ ------ CB-18

19 SCS Runoff 1.126 2 724 3,545 ------ ------ ------ CB-19

20 SCS Runoff 4.828 2 724 15,681 ------ ------ ------ CB-20

21 SCS Runoff 1.289 2 724 4,316 ------ ------ ------ CB-21

22 SCS Runoff 0.306 2 724 1,066 ------ ------ ------ CB-22

23 SCS Runoff 1.055 2 724 3,672 ------ ------ ------ CB-23

24 SCS Runoff 1.816 2 724 6,155 ------ ------ ------ CB-24

25 SCS Runoff 1.729 2 724 6,017 ------ ------ ------ CB-25

26 SCS Runoff 0.878 2 724 3,056 ------ ------ ------ CB-26

27 SCS Runoff 1.130 2 724 3,932 ------ ------ ------ CB-27

28 SCS Runoff 0.994 2 724 3,458 ------ ------ ------ CB-28

29 SCS Runoff 1.535 2 740 8,252 ------ ------ ------ CB-29

30 SCS Runoff 2.348 2 724 8,056 ------ ------ ------ CB-30

31 SCS Runoff 2.935 2 732 13,337 ------ ------ ------ CB-31

32 SCS Runoff 0.733 2 730 3,005 ------ ------ ------ CB-32

33 SCS Runoff 0.449 2 724 1,563 ------ ------ ------ CB-33

34 SCS Runoff 1.374 2 734 6,077 ------ ------ ------ CB-34

Existing WM.gpw Return Period: 100 Year Thursday, 09 / 15 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Summary Report
17

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

35 SCS Runoff 5.979 2 726 20,916 ------ ------ ------ CB-35

36 SCS Runoff 0.660 2 724 2,298 ------ ------ ------ CB-36

37 SCS Runoff 1.370 2 728 5,410 ------ ------ ------ CB-37

38 Combine 3.465 2 724 11,193 1, 2, 3, ------ ------ Heights Rd - W

39 Combine 2.981 2 724 16,346 4, 5, 6,
7,

------ ------ Heights Rd - W / Site - SW

40 Combine 9.262 2 726 38,536 8, 9, 10, ------ ------ Hollow Tree Ridge Rd

41 Combine 2.306 2 736 11,231 11, 12, 13,
14,

------ ------ Site - W (1)

42 Combine 8.015 2 736 37,953 15, 16, 17, ------ ------ Site - W (2)

43 Combine 10.32 2 736 49,184 41, 42 ------ ------ Site - W

44 Combine 22.78 2 728 115,259 38, 39, 40,
43

------ ------ Design Point 1

45 Combine 9.470 2 724 31,288 18, 19, 20,
21, 22, 23,

------ ------ Heights Rd - E (1)

46 Combine 5.554 2 724 19,159 24, 25, 26,
27,

------ ------ Heights Rd - E (2)

47 Combine 4.239 2 724 19,767 28, 29, 30, ------ ------ Heights Rd - E (3)

48 Combine 3.860 2 732 17,905 31, 32, 33, ------ ------ Edgerton St

49 Combine 8.967 2 726 34,700 34, 35, 36,
37,

------ ------ Site - NW

50 Combine 30.83 2 724 122,820 45, 46, 47,
48, 49

------ ------ Design Point 2

Existing WM.gpw Return Period: 100 Year Thursday, 09 / 15 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 09 / 15 / 2016

Hyd. No. 44
Design Point 1

Hydrograph type =  Combine Peak discharge =  22.78 cfs
Storm frequency =  100 yrs Time to peak =  12.13 hrs
Time interval =  2 min Hyd. volume =  115,259 cuft
Inflow hyds. =  38, 39, 40, 43 Contrib. drain. area =  0.000 ac
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 09 / 15 / 2016

Hyd. No. 50
Design Point 2

Hydrograph type =  Combine Peak discharge =  30.83 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  122,820 cuft
Inflow hyds. =  45, 46, 47, 48, 49 Contrib. drain. area =  0.000 ac
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-01
Location: Heights Road - West

Cover Type Area, ac CN A x CN
0.100 98 9.8000
0.000 69 0.0000
0.100 9.8000

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 205 0.049 1.9

Total Tc     = 1.9 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-02
Location: Heights Road - West

Cover Type Area, ac CN A x CN
0.093 98 9.1140
0.000 69 0.0000
0.093 9.1140

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 222 0.022 2.8

Total Tc     = 2.8 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Overland 
Segment

Segment A - B

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B

  Pavement
Landscaped and Lawns

J:\P\P0695 J&G Palmer Mixed Use\Calculations\2016_9-12 Drainage\WM-P0695-05_CN & Tc Page 1 of 25



Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-03
Location: Heights Road - West

Cover Type Area, ac CN A x CN
0.188 98 18.4240
0.177 69 12.2130
0.365 30.6370

Weighted CN:  84
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 137 0.029 1.7

Total Tc     = 1.7 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-04
Location: Heights Road - West

Cover Type Area, ac CN A x CN
0.403 98 39.4940
0.064 69 4.4160
0.467 43.9100

Weighted CN:  94
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.4 63 0.008 21.1

0.015 83 0.062 0.8

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D paved 0.008 1.82 68 0.6

Total Tc     = 22.5 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B

Segment
Segment A - B

  Pavement
Landscaped and Lawns

Overland 

Segment B - C

Shallow Concentrated Flow
Segment
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-05
Location: Heights Road - West

Cover Type Area, ac CN A x CN
0.156 98 15.2880
0.007 69 0.4830
0.163 15.7710

Weighted CN:  97
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 171 0.01 3.1

Total Tc     = 3.1 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-06
Location: Hollow Tree Ridge Road - Central

Cover Type Area, ac CN A x CN
0.246 98 24.1080
0.696 69 48.0240
0.942 72.1320

Weighted CN:  77

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.4 185 0.15 15.5

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment B - C unpaved 0.015 1.98 193 1.6
Segment C - D paved 0.036 3.86 41 0.2

Total Tc     = 17.3 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement

Segment A - B
Segment

Landscaped and Lawns

Overland 
Segment

Segment A - B

Landscaped and Lawns
  Pavement

Segment
Shallow Concentrated Flow

Overland 
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-07
Location: Hollow Tree Ridge Road - Central

Cover Type Area, ac CN A x CN
0.137 98 13.4260
0.000 69 0.0000
0.137 13.4260

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 195 0.041 2.0

Total Tc     = 2.0 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-08
Location: Hollow Tree Ridge Road - Central

Cover Type Area, ac CN A x CN
0.396 98 38.8080
0.711 69 49.0590
1.107 87.8670

Weighted CN:  79
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 60 0.083 5.3
0.015 240 0.062 2.0

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D paved 0.055 4.77 362 1.3

Total Tc     = 8.5 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment A - B
Segment B - C

Shallow Concentrated Flow
Segment

Segment

  Pavement

  Pavement

Overland 
Segment

Segment A - B

Landscaped and Lawns

Overland 

Landscaped and Lawns
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-09
Location: Site - West

Cover Type Area, ac CN A x CN
0.141 98 13.8180
0.035 69 2.4150
0.176 16.2330

Weighted CN:  92
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 75 0.02 1.2

Total Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-09A
Location: Site - West

Cover Type Area, ac CN A x CN
0.141 98 13.8180
0.035 69 2.4150
0.176 16.2330

Weighted CN:  92
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 80 0.02 1.3

Total Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B

Segment A - B

  Pavement
Landscaped and Lawns

Overland 
Segment
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-10
Location: Site - West

Cover Type Area, ac CN A x CN
0.068 98 6.6640
0.036 69 2.4840
0.104 9.1480

Weighted CN:  88
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 135 0.01 2.6

Total Tc     = 2.6 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-11
Location: Site - West

Cover Type Area, ac CN A x CN
0.066 98 6.4680
0.035 69 2.4150
0.101 8.8830

Weighted CN:  88
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 136 0.01 2.6

Total Tc     = 2.6 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B

Segment
Segment A - B

  Pavement
Landscaped and Lawns

Overland 
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-12
Location: Site - Central

Cover Type Area, ac CN A x CN
0.054 98 5.2920
0.030 69 2.0700
0.084 7.3620

Weighted CN:  88
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 126 0.015 2.1

Total Tc     = 2.1 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-13
Location: Site - Central

Cover Type Area, ac CN A x CN
0.052 98 5.0960
0.039 69 2.6910
0.091 7.7870

Weighted CN:  86
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 100 0.015 1.7

Total Tc     = 1.7 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-14
Location: Site - West

Cover Type Area, ac CN A x CN
0.055 98 5.3900
0.023 69 1.5870
0.078 6.9770

Weighted CN:  89
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 115 0.017 1.8

Total Tc     = 1.8 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-15
Location: Site - West

Cover Type Area, ac CN A x CN
0.134 98 13.1320
0.090 69 6.2100
0.224 19.3420

Weighted CN:  86
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 90 0.2 5.1
0.4 30 0.16 3.5

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D paved 0.025 3.21 115 0.6

Total Tc     = 9.3 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B

Landscaped and Lawns

Overland 
Segment

Segment A - B
Segment B - C

Shallow Concentrated Flow
Segment

  Pavement
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-16
Location: Site - Northwest

Cover Type Area, ac CN A x CN
0.132 98 12.9360
0.316 69 21.8040
0.448 34.7400

Weighted CN:  78
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 150 0.07 11.8
0.4 30 0.25 2.9

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D paved 0.05 4.55 50 0.2

Total Tc     = 14.9 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-17
Location: Site - Northwest

Cover Type Area, ac CN A x CN
0.145 98 14.2100
0.132 69 9.1080
0.277 23.3180

Weighted CN:  84
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 110 0.07 9.2
0.4 32 0.55 2.3

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D paved 0.035 3.80 82 0.4

Total Tc     = 11.8 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B
Segment B - C

Shallow Concentrated Flow
Segment

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B
Segment B - C

Shallow Concentrated Flow
Segment
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-18A
Location: Site - North

Cover Type Area, ac CN A x CN
0.490 98 48.0200
0.719 69 49.6110
1.209 97.6310

Weighted CN:  81
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 110 0.065 9.5
0.4 40 0.7 2.5

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D paved 0.09 6.10 45 0.1

Total Tc     = 12.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-19A
Location: Site - North

Cover Type Area, ac CN A x CN
0.117 98 11.4660
0.034 69 2.3460
0.151 13.8120

Weighted CN:  91
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 127 0.01 2.4

Total Tc     = 2.4 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B

Overland 
Segment

Segment A - B
Segment B - C

Shallow Concentrated Flow
Segment
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-20A
Location: Site - North

Cover Type Area, ac CN A x CN
0.356 98 34.8880
0.039 69 2.6910
0.395 37.5790

Weighted CN:  95
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 271 0.025 3.1

Total Tc     = 3.1 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-21A
Location: Site - Central

Cover Type Area, ac CN A x CN
0.277 98 27.1460
0.050 69 3.4500
0.327 30.5960

Weighted CN:  94
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 244 0.02 3.1

Total Tc     = 3.1 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B

Overland 
Segment

Segment A - B
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: RF-01
Location: Site - Southwest

Cover Type Area, ac CN A x CN
0.206 98 20.1880
0.000 69 0.0000
0.206 20.1880

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 100 0.01 2.0

Total Tc     = 2.0 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: RF-02
Location: Site - Southwest

Cover Type Area, ac CN A x CN
0.124 98 12.1520
0.000 69 0.0000
0.124 12.1520

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 100 0.01 2.0

Total Tc     = 2.0 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment A - B

  Pavement
Landscaped and Lawns

Overland 
Segment

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: RF-03
Location: South

Cover Type Area, ac CN A x CN
0.131 98 12.8380
0.000 69 0.0000
0.131 12.8380

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 100 0.01 2.0

Total Tc     = 2.0 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: RF-04
Location: Site - Northwest

Cover Type Area, ac CN A x CN
0.145 98 14.2100
0.000 69 0.0000
0.145 14.2100

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 100 0.01 2.0

Total Tc     = 2.0 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B

Segment A - B

  Pavement
Landscaped and Lawns

Overland 
Segment
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: RF-05
Location: Site - North

Cover Type Area, ac CN A x CN
0.183 98 17.9340
0.000 69 0.0000
0.183 17.9340

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 150 0.01 2.8

Total Tc     = 2.8 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: TD-01
Location: Trench Drain - Loading Dock 

Cover Type Area, ac CN A x CN
0.023 98 2.2540
0.000 69 0.0000
0.023 2.2540

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 50 0.01 1.2

Total Tc     = 1.2 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B

  Pavement
Landscaped and Lawns

Overland 
Segment

Segment A - B
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-18
Location: Heights Road / Edgerton Street Intersection - East

Cover Type Area, ac CN A x CN
0.127 98 12.4460
0.000 69 0.0000
0.000 65 0.0000
0.127 12.4460

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 300 0.0283 3.2

Total Tc     = 3.2 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-19
Location: Heights Road / Edgerton Street Intersection - West

Cover Type Area, ac CN A x CN
0.119 98 11.6620
0.061 69 4.2090
0.000 65 0.0000
0.180 15.8710

Weighted CN:  88
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 16 0.062 2.1
0.015 147 0.017 2.2

Total Tc     = 4.3 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment B - C

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Segment A - B

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment

Segment A - B
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-20
Location: Heights Road - East 

Cover Type Area, ac CN A x CN
0.593 98 58.1140
0.144 69 9.9360
0.000 65 0.0000
0.737 68.0500

Weighted CN:  92
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 16 0.2 1.3
0.015 220 0.01 3.8

Total Tc     = 5.1 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-21
Location: Site - Southeast

Cover Type Area, ac CN A x CN
0.170 98 16.6600
0.022 69 1.5180
0.000 65 0.0000
0.192 18.1780

Weighted CN:  95
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 150 0.035 1.7

1 0 1 0.0

Total Tc     = 1.7 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment
Segment A - B
Segment B - C

Segment A - B
Segment B - C

  Pavement
Landscaped and Lawns

Site 

Overland 

  Pavement
Landscaped and Lawns

Site 

Overland 
Segment
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-22
Location: Heights Road - Southeast

Cover Type Area, ac CN A x CN
0.045 98 4.4100
0.000 69 0.0000
0.000 65 0.0000
0.045 4.4100

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 80 0.031 1.1

Total Tc     = 1.1 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Overland 
Segment

Segment A - B

  Pavement
Landscaped and Lawns

Site 
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-23
Location: Heights Road - Southeast

Cover Type Area, ac CN A x CN
0.155 98 15.1900
0.000 69 0.0000
0.000 65 0.0000
0.155 15.1900

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 300 0.025 3.4

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment B - C paved 0.025 3.21 60 0.3

Total Tc     = 3.7 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-24
Location: Heights Road - East

Cover Type Area, ac CN A x CN
0.249 98 24.4020
0.020 69 1.3800
0.000 65 0.0000
0.269 25.7820

Weighted CN:  96
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 161 0.015 2.5

Total Tc     = 2.5 Min.
Min Tc     = 5.0 Min. 

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Landscaped and Lawns
Site 

Overland 
Segment

Segment A - B

Overland 
Segment

Segment A - B

Shallow Concentrated Flow
Segment

  Pavement

  Pavement
Landscaped and Lawns

Site 
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-25
Location: Site - Roof Leader Conc. Block Building - East

Cover Type Area, ac CN A x CN
0.254 98 24.8920
0.000 69 0.0000
0.000 65 0.0000
0.254 24.8920

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 140 0.02 2.0

Total Tc     = 2.0 Min.
Min Tc     = 5.0 Min. 

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-26
Location: Heights Road - East

Cover Type Area, ac CN A x CN
0.129 98 12.6420
0.000 69 0.0000
0.000 65 0.0000
0.129 12.6420

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 155 0.01 2.9

Total Tc     = 2.9 Min.
Min Tc     = 5.0 Min. 

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Landscaped and Lawns
Site 

Overland 
Segment

Segment A - B

Landscaped and Lawns
Site 

Overland 
Segment

Segment A - B

  Pavement

  Pavement
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-27
Location: Heights Road - East

Cover Type Area, ac CN A x CN
0.166 98 16.2680
0.000 69 0.0000
0.000 65 0.0000
0.166 16.2680

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 190 0.063 1.6

Total Tc     = 1.6 Min.
Min Tc     = 5.0 Min. 

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-28
Location: Heights Road - East

Cover Type Area, ac CN A x CN
0.145 98 14.2100
0.000 69 0.0000
0.000 65 0.0000
0.145 14.2100

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 129 0.06 1.2

Total Tc     = 1.2 Min.
Min Tc     = 5.0 Min. 

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Landscaped and Lawns
Site 

Overland 
Segment

Segment A - B

Landscaped and Lawns
Site 

Overland 
Segment

Segment A - B

  Pavement

  Pavement
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-29
Location: Heights Road - East

Cover Type Area, ac CN A x CN
0.297 98 29.1060
0.000 69 0.0000
0.000 65 0.0000
0.297 29.1060

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 104 0.015 1.8

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D paved 0.015 2.49 134 0.9

Total Tc     = 2.7 Min.
Min Tc     = 5.0 Min. 

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-30
Location: Site - South

Cover Type Area, ac CN A x CN
0.232 98 22.7360
0.000 69 0.0000
0.000 65 0.0000
0.232 22.7360

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 96 0.04 1.1

Total Tc     = 1.1 Min.
Min Tc     = 5.0 Min. 

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment
Segment A - B

Shallow Concentrated Flow
Segment

  Pavement
Landscaped and Lawns

Site 

Overland 

Landscaped and Lawns
Site 

Overland 
Segment

Segment A - B

  Pavement
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-31
Location: Edgerton Street - West

Cover Type Area, ac CN A x CN
0.386 98 37.8280
0.275 69 18.9750
0.000 65 0.0000
0.661 56.8030

Weighted CN:  86
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 220 0.081 15.1
0.24 33 0.167 2.5

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D paved 0.027 3.34 128 0.6

Total Tc     = 18.2 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-32
Location: Edgerton Street - West

Cover Type Area, ac CN A x CN
0.063 98 6.1740
0.111 69 7.6590
0.000 65 0.0000
0.174 13.8330

Weighted CN:  80
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 92 0.026 11.8
0.24 31 0.129 2.6

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D paved 0.025 3.21 59 0.3

Total Tc     = 14.8 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Shallow Concentrated Flow
Segment

Landscaped and Lawns
Site 

Overland 
Segment

Segment A - B
Segment B - C

Segment
Segment A - B
Segment B - C

Shallow Concentrated Flow
Segment

  Pavement

  Pavement
Landscaped and Lawns

Site 

Overland 
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-33
Location: Edgerton Street - East

Cover Type Area, ac CN A x CN
0.066 98 6.4680
0.000 69 0.0000
0.000 65 0.0000
0.066 6.4680

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 220 0.045 2.1

Total Tc     = 2.1 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-34
Location: Site - Northeast

Cover Type Area, ac CN A x CN
0.068 98 6.6640
0.329 69 22.7010
0.000 65 0.0000
0.397 29.3650

Weighted CN:  74
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 240 0.092 15.4
0.24 30 0.3 1.8

Total Tc     = 17.2 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Segment
Segment A - B
Segment B - C

Segment
Segment A - B

  Pavement
Landscaped and Lawns

Site 

Overland 

  Pavement
Landscaped and Lawns

Site 

Overland 
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-35
Location: Site - Northeast

Cover Type Area, ac CN A x CN
0.543 98 53.2140
0.538 69 37.1220
0.000 65 0.0000
1.081 90.3360

Weighted CN:  84
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.15 198 0.101 8.7

Slope (ft/ft) V (ft/s) Length (ft) Time (min.)
Segment C - D unpaved 0.044 3.38 102 0.5

Total Tc     = 9.2 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Designation: CB-36
Location: Edgerton Street - Northwest 

Cover Type Area, ac CN A x CN
0.097 98 9.5060
0.000 69 0.0000
0.000 65 0.0000
0.097 9.5060

Weighted CN:  98
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.015 222 0.056 1.9

Total Tc     = 1.9 Min.
Min Tc     = 5.0 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Landscaped and Lawns
Site 

Overland 
Segment

Segment A - B

Overland 
Segment

Segment A - B

Shallow Concentrated Flow
Segment

  Pavement

  Pavement
Landscaped and Lawns

Site 
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Project Name: Palmer Mixed Use 
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Proposed CN & Tc Calculations
Prepared By: JCB    Date: September 12, 2016 

Designation: CB-37
Location: Edgerton Street - Northwest 

Cover Type Area, ac CN A x CN
0.154 98 15.0920
0.106 69 7.3140
0.000 65 0.0000
0.260 22.4060

Weighted CN:  86
Time of Concentration
(computed in accordance with ConnDOT Drainage Manual, Sec. 6C)

Surface "n" Flow Length (ft.) Slope (ft/ft) Time (min.)
0.24 127 0.071 10.2
0.015 64 0.062 0.7

Total Tc     = 10.9 Min.

Note: Overland time of concentration computed using "Kinematic Wave" equation
Gutter and pipe time of concentration computed using Manning's equation

Landscaped and Lawns
Site 

Overland 
Segment

Segment A - B
Segment B - C

  Pavement
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Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Project: Proposed_site with detention.gpw Thursday, 09 / 15 / 2016
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DESIGN POINT #1



Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- 1.811 ------- ------- 3.524 4.254 4.989 ------- CB-18A

2 SCS Runoff ------ ------- 0.396 ------- ------- 0.652 0.757 0.861 ------- CB-19A

3 SCS Runoff ------ ------- 1.157 ------- ------- 1.813 2.081 2.347 ------- CB-20A

4 SCS Runoff ------ ------- 0.935 ------- ------- 1.482 1.705 1.927 ------- CB-21A

5 SCS Runoff ------ ------- 0.566 ------- ------- 0.863 0.985 1.107 ------- RF-05

6 SCS Runoff ------ ------- 0.071 ------- ------- 0.108 0.124 0.139 ------- TD-01

7 SCS Runoff ------ ------- 0.488 ------- ------- 1.020 1.254 1.492 ------- CB-16

8 SCS Runoff ------ ------- 0.499 ------- ------- 0.905 1.074 1.243 ------- CB-17

9 SCS Runoff ------ ------- 0.448 ------- ------- 0.684 0.780 0.877 ------- RF-04

10 Combine 1, 2, 3,
4, 5, 6,

------- 4.603 ------- ------- 7.868 9.232 10.60 ------- Into DET-01

11 Reservoir 10 ------- 0.560 ------- ------- 2.188 3.243 5.537 ------- DET-01

12 Combine 7, 8, 9,
11

------- 1.694 ------- ------- 3.826 4.803 7.922 ------- Into DET-02

13 SCS Runoff ------ ------- 0.476 ------- ------- 0.773 0.895 1.016 ------- CB-09

14 SCS Runoff ------ ------- 0.246 ------- ------- 0.423 0.496 0.568 ------- CB-10

15 SCS Runoff ------ ------- 0.239 ------- ------- 0.411 0.481 0.552 ------- CB-11

16 SCS Runoff ------ ------- 0.198 ------- ------- 0.341 0.400 0.459 ------- CB-12

17 SCS Runoff ------ ------- 0.199 ------- ------- 0.353 0.417 0.481 ------- CB-13

18 SCS Runoff ------ ------- 0.191 ------- ------- 0.324 0.378 0.433 ------- CB-14

19 SCS Runoff ------ ------- 0.458 ------- ------- 0.815 0.963 1.111 ------- CB-15

20 SCS Runoff ------ ------- 0.637 ------- ------- 0.971 1.109 1.246 ------- RF-01

21 SCS Runoff ------ ------- 0.383 ------- ------- 0.585 0.667 0.750 ------- RF-02

22 SCS Runoff ------ ------- 0.405 ------- ------- 0.618 0.705 0.792 ------- RF-03

23 Combine 13, 14, 15,
16, 17,

------- 1.357 ------- ------- 2.301 2.689 3.075 ------- Comb-1

24 Combine 18, 19, 20,
21, 22,

------- 2.043 ------- ------- 3.265 3.769 4.271 ------- Comb-2

25 SCS Runoff ------ ------- 0.309 ------- ------- 0.471 0.538 0.605 ------- CB-01

26 SCS Runoff ------ ------- 0.287 ------- ------- 0.438 0.500 0.562 ------- CB-02

27 SCS Runoff ------ ------- 0.734 ------- ------- 1.346 1.602 1.859 ------- CB-03

28 SCS Runoff ------ ------- 0.927 ------- ------- 1.474 1.697 1.920 ------- CB-04

29 SCS Runoff ------ ------- 0.497 ------- ------- 0.763 0.872 0.981 ------- CB-05

30 SCS Runoff ------ ------- 0.970 ------- ------- 2.030 2.491 2.960 ------- CB-06

31 SCS Runoff ------ ------- 0.423 ------- ------- 0.646 0.737 0.829 ------- CB-07

32 SCS Runoff ------ ------- 1.636 ------- ------- 3.298 4.013 4.736 ------- CB-08

33 Combine 25, 26, 27,
28,

------- 1.955 ------- ------- 3.264 3.804 4.345 ------- Comb-1

34 Combine 29, 30, 31,
32,

------- 3.167 ------- ------- 6.126 7.401 8.693 ------- Comb-2

Proj. file: C:\Users\JCB1\Desktop\Proposed_site with detention.gpw Thursday, 11 / 10 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Return Period Recap
3

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

35 Combine 33, 34 ------- 5.072 ------- ------- 9.281 11.07 12.88 ------- Offsite

36 Reservoir 12 ------- 0.521 ------- ------- 2.022 3.161 6.233 ------- DET-02

37 SCS Runoff ------ ------- 0.476 ------- ------- 0.773 0.895 1.016 ------- CB-09A

38 Combine 23, 24, 36,
37

------- 4.142 ------- ------- 6.739 7.803 8.868 ------- Into DET-03

39 Reservoir 38 ------- 0.857 ------- ------- 2.497 4.008 8.029 ------- DET-03

40 Combine 35, 39 ------- 5.540 ------- ------- 10.97 13.27 16.94 ------- Design Point 1

Proj. file: C:\Users\JCB1\Desktop\Proposed_site with detention.gpw Thursday, 11 / 10 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Summary Report
4

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 1.811 2 728 7,006 ------ ------ ------ CB-18A

2 SCS Runoff 0.396 2 724 1,209 ------ ------ ------ CB-19A

3 SCS Runoff 1.157 2 724 3,687 ------ ------ ------ CB-20A

4 SCS Runoff 0.935 2 724 2,939 ------ ------ ------ CB-21A

5 SCS Runoff 0.566 2 724 1,910 ------ ------ ------ RF-05

6 SCS Runoff 0.071 2 724 240 ------ ------ ------ TD-01

7 SCS Runoff 0.488 2 732 2,035 ------ ------ ------ CB-16

8 SCS Runoff 0.499 2 728 1,911 ------ ------ ------ CB-17

9 SCS Runoff 0.448 2 724 1,513 ------ ------ ------ RF-04

10 Combine 4.603 2 724 16,991 1, 2, 3,
4, 5, 6,

------ ------ Into DET-01

11 Reservoir 0.560 2 774 16,949 10 82.05 7,946 DET-01

12 Combine 1.694 2 728 22,410 7, 8, 9,
11

------ ------ Into DET-02

13 SCS Runoff 0.476 2 724 1,465 ------ ------ ------ CB-09

14 SCS Runoff 0.246 2 724 739 ------ ------ ------ CB-10

15 SCS Runoff 0.239 2 724 717 ------ ------ ------ CB-11

16 SCS Runoff 0.198 2 724 597 ------ ------ ------ CB-12

17 SCS Runoff 0.199 2 724 595 ------ ------ ------ CB-13

18 SCS Runoff 0.191 2 724 577 ------ ------ ------ CB-14

19 SCS Runoff 0.458 2 726 1,563 ------ ------ ------ CB-15

20 SCS Runoff 0.637 2 724 2,150 ------ ------ ------ RF-01

21 SCS Runoff 0.383 2 724 1,294 ------ ------ ------ RF-02

22 SCS Runoff 0.405 2 724 1,367 ------ ------ ------ RF-03

23 Combine 1.357 2 724 4,113 13, 14, 15,
16, 17,

------ ------ Comb-1

24 Combine 2.043 2 724 6,952 18, 19, 20,
21, 22,

------ ------ Comb-2

25 SCS Runoff 0.309 2 724 1,044 ------ ------ ------ CB-01

26 SCS Runoff 0.287 2 724 971 ------ ------ ------ CB-02

27 SCS Runoff 0.734 2 724 2,194 ------ ------ ------ CB-03

28 SCS Runoff 0.927 2 734 4,557 ------ ------ ------ CB-04

29 SCS Runoff 0.497 2 724 1,640 ------ ------ ------ CB-05

30 SCS Runoff 0.970 2 734 4,390 ------ ------ ------ CB-06

31 SCS Runoff 0.423 2 724 1,430 ------ ------ ------ CB-07

32 SCS Runoff 1.636 2 726 5,675 ------ ------ ------ CB-08

33 Combine 1.955 2 724 8,766 25, 26, 27,
28,

------ ------ Comb-1

34 Combine 3.167 2 726 13,134 29, 30, 31,
32,

------ ------ Comb-2

C:\Users\JCB1\Desktop\Proposed_site with detention.gpwReturn Period: 2 Year Thursday, 11 / 10 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Summary Report
5

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

35 Combine 5.072 2 726 21,900 33, 34 ------ ------ Offsite

36 Reservoir 0.521 2 954 22,378 12 79.67 5,446 DET-02

37 SCS Runoff 0.476 2 724 1,465 ------ ------ ------ CB-09A

38 Combine 4.142 2 724 34,907 23, 24, 36,
37

------ ------ Into DET-03

39 Reservoir 0.857 2 766 34,877 38 79.30 6,470 DET-03

40 Combine 5.540 2 726 56,777 35, 39 ------ ------ Design Point 1

C:\Users\JCB1\Desktop\Proposed_site with detention.gpwReturn Period: 2 Year Thursday, 11 / 10 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 11 / 10 / 2016

Hyd. No. 40
Design Point 1

Hydrograph type =  Combine Peak discharge =  5.540 cfs
Storm frequency =  2 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  56,777 cuft
Inflow hyds. =  35, 39 Contrib. drain. area =  0.000 ac

6

0 4 8 12 16 20 24 28 32

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

Q (cfs)

Time (hrs)

Design Point 1
Hyd. No. 40 -- 2 Year

Hyd No. 40 Hyd No. 35 Hyd No. 39



Hydrograph Summary Report
7

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 3.524 2 728 13,511 ------ ------ ------ CB-18A

2 SCS Runoff 0.652 2 724 2,046 ------ ------ ------ CB-19A

3 SCS Runoff 1.813 2 724 5,941 ------ ------ ------ CB-20A

4 SCS Runoff 1.482 2 724 4,794 ------ ------ ------ CB-21A

5 SCS Runoff 0.863 2 724 2,966 ------ ------ ------ RF-05

6 SCS Runoff 0.108 2 724 373 ------ ------ ------ TD-01

7 SCS Runoff 1.020 2 730 4,159 ------ ------ ------ CB-16

8 SCS Runoff 0.905 2 728 3,492 ------ ------ ------ CB-17

9 SCS Runoff 0.684 2 724 2,350 ------ ------ ------ RF-04

10 Combine 7.868 2 724 29,631 1, 2, 3,
4, 5, 6,

------ ------ Into DET-01

11 Reservoir 2.188 2 750 29,589 10 83.17 12,257 DET-01

12 Combine 3.826 2 734 39,591 7, 8, 9,
11

------ ------ Into DET-02

13 SCS Runoff 0.773 2 724 2,449 ------ ------ ------ CB-09

14 SCS Runoff 0.423 2 724 1,299 ------ ------ ------ CB-10

15 SCS Runoff 0.411 2 724 1,261 ------ ------ ------ CB-11

16 SCS Runoff 0.341 2 724 1,049 ------ ------ ------ CB-12

17 SCS Runoff 0.353 2 724 1,074 ------ ------ ------ CB-13

18 SCS Runoff 0.324 2 724 1,001 ------ ------ ------ CB-14

19 SCS Runoff 0.815 2 726 2,819 ------ ------ ------ CB-15

20 SCS Runoff 0.971 2 724 3,339 ------ ------ ------ RF-01

21 SCS Runoff 0.585 2 724 2,010 ------ ------ ------ RF-02

22 SCS Runoff 0.618 2 724 2,123 ------ ------ ------ RF-03

23 Combine 2.301 2 724 7,131 13, 14, 15,
16, 17,

------ ------ Comb-1

24 Combine 3.265 2 724 11,293 18, 19, 20,
21, 22,

------ ------ Comb-2

25 SCS Runoff 0.471 2 724 1,621 ------ ------ ------ CB-01

26 SCS Runoff 0.438 2 724 1,507 ------ ------ ------ CB-02

27 SCS Runoff 1.346 2 724 4,062 ------ ------ ------ CB-03

28 SCS Runoff 1.474 2 734 7,433 ------ ------ ------ CB-04

29 SCS Runoff 0.763 2 724 2,578 ------ ------ ------ CB-05

30 SCS Runoff 2.030 2 734 8,969 ------ ------ ------ CB-06

31 SCS Runoff 0.646 2 724 2,221 ------ ------ ------ CB-07

32 SCS Runoff 3.298 2 726 11,258 ------ ------ ------ CB-08

33 Combine 3.264 2 724 14,624 25, 26, 27,
28,

------ ------ Comb-1

34 Combine 6.126 2 726 25,026 29, 30, 31,
32,

------ ------ Comb-2
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Hydrograph Summary Report
8

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

35 Combine 9.281 2 726 39,650 33, 34 ------ ------ Offsite

36 Reservoir 2.022 2 782 39,559 12 80.82 8,786 DET-02

37 SCS Runoff 0.773 2 724 2,449 ------ ------ ------ CB-09A

38 Combine 6.739 2 724 60,433 23, 24, 36,
37

------ ------ Into DET-03

39 Reservoir 2.497 2 788 60,402 38 80.49 9,831 DET-03

40 Combine 10.97 2 726 100,052 35, 39 ------ ------ Design Point 1
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Hyd. No. 40
Design Point 1

Hydrograph type =  Combine Peak discharge =  10.97 cfs
Storm frequency =  10 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  100,052 cuft
Inflow hyds. =  35, 39 Contrib. drain. area =  0.000 ac
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Hydrograph Summary Report
10

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 4.254 2 728 16,345 ------ ------ ------ CB-18A

2 SCS Runoff 0.757 2 724 2,397 ------ ------ ------ CB-19A

3 SCS Runoff 2.081 2 724 6,874 ------ ------ ------ CB-20A

4 SCS Runoff 1.705 2 724 5,564 ------ ------ ------ CB-21A

5 SCS Runoff 0.985 2 724 3,402 ------ ------ ------ RF-05

6 SCS Runoff 0.124 2 724 428 ------ ------ ------ TD-01

7 SCS Runoff 1.254 2 730 5,103 ------ ------ ------ CB-16

8 SCS Runoff 1.074 2 728 4,169 ------ ------ ------ CB-17

9 SCS Runoff 0.780 2 724 2,695 ------ ------ ------ RF-04

10 Combine 9.232 2 724 35,008 1, 2, 3,
4, 5, 6,

------ ------ Into DET-01

11 Reservoir 3.243 2 746 34,966 10 83.62 13,998 DET-01

12 Combine 4.803 2 732 46,933 7, 8, 9,
11

------ ------ Into DET-02

13 SCS Runoff 0.895 2 724 2,860 ------ ------ ------ CB-09

14 SCS Runoff 0.496 2 724 1,535 ------ ------ ------ CB-10

15 SCS Runoff 0.481 2 724 1,491 ------ ------ ------ CB-11

16 SCS Runoff 0.400 2 724 1,240 ------ ------ ------ CB-12

17 SCS Runoff 0.417 2 724 1,277 ------ ------ ------ CB-13

18 SCS Runoff 0.378 2 724 1,180 ------ ------ ------ CB-14

19 SCS Runoff 0.963 2 726 3,354 ------ ------ ------ CB-15

20 SCS Runoff 1.109 2 724 3,829 ------ ------ ------ RF-01

21 SCS Runoff 0.667 2 724 2,305 ------ ------ ------ RF-02

22 SCS Runoff 0.705 2 724 2,435 ------ ------ ------ RF-03

23 Combine 2.689 2 724 8,403 13, 14, 15,
16, 17,

------ ------ Comb-1

24 Combine 3.769 2 724 13,103 18, 19, 20,
21, 22,

------ ------ Comb-2

25 SCS Runoff 0.538 2 724 1,859 ------ ------ ------ CB-01

26 SCS Runoff 0.500 2 724 1,729 ------ ------ ------ CB-02

27 SCS Runoff 1.602 2 724 4,865 ------ ------ ------ CB-03

28 SCS Runoff 1.697 2 734 8,627 ------ ------ ------ CB-04

29 SCS Runoff 0.872 2 724 2,965 ------ ------ ------ CB-05

30 SCS Runoff 2.491 2 734 11,006 ------ ------ ------ CB-06

31 SCS Runoff 0.737 2 724 2,547 ------ ------ ------ CB-07

32 SCS Runoff 4.013 2 726 13,715 ------ ------ ------ CB-08

33 Combine 3.804 2 724 17,079 25, 26, 27,
28,

------ ------ Comb-1

34 Combine 7.401 2 726 30,232 29, 30, 31,
32,

------ ------ Comb-2
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Hydrograph Summary Report
11

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

35 Combine 11.07 2 726 47,311 33, 34 ------ ------ Offsite

36 Reservoir 3.161 2 758 46,901 12 81.14 9,721 DET-02

37 SCS Runoff 0.895 2 724 2,860 ------ ------ ------ CB-09A

38 Combine 7.803 2 724 71,268 23, 24, 36,
37

------ ------ Into DET-03

39 Reservoir 4.008 2 744 71,237 38 80.69 10,399 DET-03

40 Combine 13.27 2 726 118,548 35, 39 ------ ------ Design Point 1
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Hyd. No. 40
Design Point 1

Hydrograph type =  Combine Peak discharge =  13.27 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  2 min Hyd. volume =  118,548 cuft
Inflow hyds. =  35, 39 Contrib. drain. area =  0.000 ac
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Hydrograph Summary Report
13

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 4.989 2 728 19,235 ------ ------ ------ CB-18A

2 SCS Runoff 0.861 2 724 2,749 ------ ------ ------ CB-19A

3 SCS Runoff 2.347 2 724 7,809 ------ ------ ------ CB-20A

4 SCS Runoff 1.927 2 724 6,335 ------ ------ ------ CB-21A

5 SCS Runoff 1.107 2 724 3,837 ------ ------ ------ RF-05

6 SCS Runoff 0.139 2 724 482 ------ ------ ------ TD-01

7 SCS Runoff 1.492 2 730 6,074 ------ ------ ------ CB-16

8 SCS Runoff 1.243 2 728 4,854 ------ ------ ------ CB-17

9 SCS Runoff 0.877 2 724 3,040 ------ ------ ------ RF-04

10 Combine 10.60 2 724 40,447 1, 2, 3,
4, 5, 6,

------ ------ Into DET-01

11 Reservoir 5.537 2 738 40,405 10 83.81 14,753 DET-01

12 Combine 7.922 2 736 54,373 7, 8, 9,
11

------ ------ Into DET-02

13 SCS Runoff 1.016 2 724 3,272 ------ ------ ------ CB-09

14 SCS Runoff 0.568 2 724 1,774 ------ ------ ------ CB-10

15 SCS Runoff 0.552 2 724 1,723 ------ ------ ------ CB-11

16 SCS Runoff 0.459 2 724 1,433 ------ ------ ------ CB-12

17 SCS Runoff 0.481 2 724 1,484 ------ ------ ------ CB-13

18 SCS Runoff 0.433 2 724 1,360 ------ ------ ------ CB-14

19 SCS Runoff 1.111 2 726 3,895 ------ ------ ------ CB-15

20 SCS Runoff 1.246 2 724 4,319 ------ ------ ------ RF-01

21 SCS Runoff 0.750 2 724 2,600 ------ ------ ------ RF-02

22 SCS Runoff 0.792 2 724 2,747 ------ ------ ------ RF-03

23 Combine 3.075 2 724 9,685 13, 14, 15,
16, 17,

------ ------ Comb-1

24 Combine 4.271 2 724 14,922 18, 19, 20,
21, 22,

------ ------ Comb-2

25 SCS Runoff 0.605 2 724 2,097 ------ ------ ------ CB-01

26 SCS Runoff 0.562 2 724 1,950 ------ ------ ------ CB-02

27 SCS Runoff 1.859 2 724 5,679 ------ ------ ------ CB-03

28 SCS Runoff 1.920 2 734 9,823 ------ ------ ------ CB-04

29 SCS Runoff 0.981 2 724 3,352 ------ ------ ------ CB-05

30 SCS Runoff 2.960 2 734 13,099 ------ ------ ------ CB-06

31 SCS Runoff 0.829 2 724 2,873 ------ ------ ------ CB-07

32 SCS Runoff 4.736 2 726 16,230 ------ ------ ------ CB-08

33 Combine 4.345 2 724 19,549 25, 26, 27,
28,

------ ------ Comb-1

34 Combine 8.693 2 726 35,553 29, 30, 31,
32,

------ ------ Comb-2
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Hydrograph Summary Report
14

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

35 Combine 12.88 2 726 55,103 33, 34 ------ ------ Offsite

36 Reservoir 6.233 2 746 54,341 12 81.38 10,408 DET-02

37 SCS Runoff 1.016 2 724 3,272 ------ ------ ------ CB-09A

38 Combine 8.868 2 724 82,220 23, 24, 36,
37

------ ------ Into DET-03

39 Reservoir 8.029 2 748 82,189 38 80.98 11,196 DET-03

40 Combine 16.94 2 728 137,292 35, 39 ------ ------ Design Point 1
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 11 / 10 / 2016

Hyd. No. 40
Design Point 1

Hydrograph type =  Combine Peak discharge =  16.94 cfs
Storm frequency =  50 yrs Time to peak =  12.13 hrs
Time interval =  2 min Hyd. volume =  137,292 cuft
Inflow hyds. =  35, 39 Contrib. drain. area =  0.000 ac
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Pond Report 13

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 11 / 10 / 2016

Pond No. 1 -  DET-01
Pond Data
UG Chambers -Invert elev. = 80.00 ft,  Rise x Span = 4.00 x 8.00 ft,  Barrel Len = 140.00 ft,  No. Barrels = 3,  Slope = 0.00%,  Headers = Yes

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 80.00 n/a 0 0
0.40 80.40 n/a 1,549 1,549
0.80 80.80 n/a 1,549 3,098
1.20 81.20 n/a 1,549 4,647
1.60 81.60 n/a 1,549 6,196
2.00 82.00 n/a 1,549 7,745
2.40 82.40 n/a 1,549 9,294
2.80 82.80 n/a 1,549 10,843
3.20 83.20 n/a 1,549 12,393
3.60 83.60 n/a 1,549 13,942
4.00 84.00 n/a 1,549 15,491

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  15.00 4.00 8.00 0.00
Span (in) =  15.00 4.00 8.00 0.00
No. Barrels =  1 1 1 0
Invert El. (ft) =  80.00 80.00 82.00 0.00
Length (ft) =  50.00 0.00 0.00 0.00
Slope (%) =  1.00 1.00 1.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  5.00 0.00 0.00 0.00
Crest El. (ft) =  83.50 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  Rect --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 80.00 0.00 0.00 0.00 --- 0.00 --- --- --- --- --- 0.000
0.40 1,549 80.40 0.20 ic 0.19 ic 0.00 --- 0.00 --- --- --- --- --- 0.189
0.80 3,098 80.80 0.31 ic 0.31 ic 0.00 --- 0.00 --- --- --- --- --- 0.311
1.20 4,647 81.20 0.41 ic 0.40 ic 0.00 --- 0.00 --- --- --- --- --- 0.401
1.60 6,196 81.60 0.48 ic 0.48 ic 0.00 --- 0.00 --- --- --- --- --- 0.476
2.00 7,745 82.00 0.56 ic 0.54 ic 0.00 --- 0.00 --- --- --- --- --- 0.541
2.40 9,294 82.40 1.05 ic 0.58 ic 0.47 ic --- 0.00 --- --- --- --- --- 1.054
2.80 10,843 82.80 1.78 ic 0.62 ic 1.15 ic --- 0.00 --- --- --- --- --- 1.765
3.20 12,393 83.20 2.22 ic 0.66 ic 1.56 ic --- 0.00 --- --- --- --- --- 2.223
3.60 13,942 83.60 3.13 ic 0.69 ic 1.89 ic --- 0.53 --- --- --- --- --- 3.107
4.00 15,491 84.00 8.33 oc 0.49 ic 1.95 ic --- 5.89 --- --- --- --- --- 8.330
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 11 / 10 / 2016

Pond No. 2 -  DET-02
Pond Data
UG Chambers -Invert elev. = 77.80 ft,  Rise x Span = 4.00 x 8.00 ft,  Barrel Len = 100.00 ft,  No. Barrels = 3,  Slope = 0.00%,  Headers = Yes

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 77.80 n/a 0 0
0.40 78.20 n/a 1,165 1,165
0.80 78.60 n/a 1,165 2,330
1.20 79.00 n/a 1,165 3,495
1.60 79.40 n/a 1,165 4,660
2.00 79.80 n/a 1,165 5,825
2.40 80.20 n/a 1,165 6,990
2.80 80.60 n/a 1,165 8,155
3.20 81.00 n/a 1,165 9,320
3.60 81.40 n/a 1,165 10,485
4.00 81.80 n/a 1,165 11,650

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  15.00 4.00 8.00 0.00
Span (in) =  15.00 4.00 8.00 0.00
No. Barrels =  1 1 1 0
Invert El. (ft) =  77.80 77.80 79.80 0.00
Length (ft) =  20.00 0.00 0.00 0.00
Slope (%) =  1.00 1.00 1.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  5.00 0.00 0.00 0.00
Crest El. (ft) =  81.00 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  Rect --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 77.80 0.00 0.00 0.00 --- 0.00 --- --- --- --- --- 0.000
0.40 1,165 78.20 0.20 ic 0.19 ic 0.00 --- 0.00 --- --- --- --- --- 0.189
0.80 2,330 78.60 0.31 ic 0.31 ic 0.00 --- 0.00 --- --- --- --- --- 0.311
1.20 3,495 79.00 0.41 ic 0.40 ic 0.00 --- 0.00 --- --- --- --- --- 0.401
1.60 4,660 79.40 0.48 ic 0.48 ic 0.00 --- 0.00 --- --- --- --- --- 0.476
2.00 5,825 79.80 0.56 ic 0.54 ic 0.00 --- 0.00 --- --- --- --- --- 0.541
2.40 6,990 80.20 1.05 ic 0.58 ic 0.47 ic --- 0.00 --- --- --- --- --- 1.054
2.80 8,155 80.60 1.78 oc 0.61 ic 1.15 ic --- 0.00 --- --- --- --- --- 1.761
3.20 9,320 81.00 2.23 oc 0.65 ic 1.56 ic --- 0.00 --- --- --- --- --- 2.214
3.60 10,485 81.40 6.64 oc 0.54 ic 1.89 ic --- 4.21 --- --- --- --- --- 6.644
4.00 11,650 81.80 10.35 ic 0.23 ic 0.93 ic --- 9.20 s --- --- --- --- --- 10.35



Pond Report 43

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 11 / 10 / 2016

Pond No. 3 -  DET-03
Pond Data
UG Chambers -Invert elev. = 77.00 ft,  Rise x Span = 4.00 x 8.00 ft,  Barrel Len = 96.00 ft,  No. Barrels = 3,  Slope = 0.00%,  Headers = Yes

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 77.00 n/a 0 0
0.40 77.40 n/a 1,127 1,127
0.80 77.80 n/a 1,127 2,253
1.20 78.20 n/a 1,127 3,380
1.60 78.60 n/a 1,127 4,506
2.00 79.00 n/a 1,127 5,633
2.40 79.40 n/a 1,127 6,760
2.80 79.80 n/a 1,127 7,886
3.20 80.20 n/a 1,127 9,013
3.60 80.60 n/a 1,127 10,139
4.00 81.00 n/a 1,127 11,266

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  15.00 4.00 8.00 0.00
Span (in) =  15.00 4.00 8.00 0.00
No. Barrels =  1 1 1 0
Invert El. (ft) =  77.00 77.00 79.00 0.00
Length (ft) =  20.00 0.00 0.00 0.00
Slope (%) =  1.00 1.00 1.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  5.00 0.00 0.00 0.00
Crest El. (ft) =  80.50 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  Rect --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 77.00 0.00 0.00 0.00 --- 0.00 --- --- --- --- --- 0.000
0.40 1,127 77.40 0.20 ic 0.19 ic 0.00 --- 0.00 --- --- --- --- --- 0.189
0.80 2,253 77.80 0.31 ic 0.31 ic 0.00 --- 0.00 --- --- --- --- --- 0.311
1.20 3,380 78.20 0.41 ic 0.40 ic 0.00 --- 0.00 --- --- --- --- --- 0.401
1.60 4,506 78.60 0.48 ic 0.48 ic 0.00 --- 0.00 --- --- --- --- --- 0.476
2.00 5,633 79.00 0.56 ic 0.54 ic 0.00 --- 0.00 --- --- --- --- --- 0.541
2.40 6,760 79.40 1.05 ic 0.58 ic 0.47 ic --- 0.00 --- --- --- --- --- 1.054
2.80 7,886 79.80 1.78 oc 0.61 ic 1.15 ic --- 0.00 --- --- --- --- --- 1.761
3.20 9,013 80.20 2.23 oc 0.65 ic 1.56 ic --- 0.00 --- --- --- --- --- 2.214
3.60 10,139 80.60 3.08 oc 0.66 ic 1.89 ic --- 0.53 --- --- --- --- --- 3.077
4.00 11,266 81.00 8.35 ic 0.49 ic 1.97 ic --- 5.89 --- --- --- --- --- 8.352
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Hydrograph Return Period Recap
2

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SCS Runoff ------ ------- 0.392 ------- ------- 0.599 0.683 0.768 0.865 CB-18

2 SCS Runoff ------ ------- 0.425 ------- ------- 0.732 0.858 0.983 1.126 CB-19

3 SCS Runoff ------ ------- 1.993 ------- ------- 3.239 3.747 4.253 4.828 CB-20

4 SCS Runoff ------ ------- 0.562 ------- ------- 0.881 1.011 1.141 1.289 CB-21

5 SCS Runoff ------ ------- 0.139 ------- ------- 0.212 0.242 0.272 0.306 CB-22

6 SCS Runoff ------ ------- 0.479 ------- ------- 0.731 0.834 0.937 1.055 CB-23

7 SCS Runoff ------ ------- 0.805 ------- ------- 1.248 1.430 1.610 1.816 CB-24

8 SCS Runoff ------ ------- 0.785 ------- ------- 1.197 1.367 1.536 1.729 CB-25

9 SCS Runoff ------ ------- 0.399 ------- ------- 0.608 0.694 0.780 0.878 CB-26

10 SCS Runoff ------ ------- 0.513 ------- ------- 0.783 0.893 1.004 1.130 CB-27

11 SCS Runoff ------ ------- 0.448 ------- ------- 0.684 0.780 0.877 0.987 CB-28

12 SCS Runoff ------ ------- 0.438 ------- ------- 0.782 0.925 1.068 1.231 CB-29

13 SCS Runoff ------ ------- 0.717 ------- ------- 1.094 1.248 1.403 1.580 CB-30

14 SCS Runoff ------ ------- 1.043 ------- ------- 1.864 2.205 2.546 2.935 CB-31

15 SCS Runoff ------ ------- 0.221 ------- ------- 0.438 0.531 0.625 0.733 CB-32

16 SCS Runoff ------ ------- 0.204 ------- ------- 0.311 0.355 0.399 0.449 CB-33

17 SCS Runoff ------ ------- 0.343 ------- ------- 0.768 0.956 1.150 1.374 CB-34

18 SCS Runoff ------ ------- 2.029 ------- ------- 3.734 4.448 5.163 5.979 CB-35

19 SCS Runoff ------ ------- 0.300 ------- ------- 0.457 0.522 0.587 0.660 CB-36

20 SCS Runoff ------ ------- 0.488 ------- ------- 0.871 1.030 1.189 1.370 CB-37

21 Combine 1, 2, 3,
4, 5, 6,

------- 3.991 ------- ------- 6.393 7.375 8.355 9.470 Heights Rd - E (1)

22 Combine 7, 8, 9,
10,

------- 2.502 ------- ------- 3.837 4.384 4.930 5.554 Heights Rd - E (2)

23 Combine 11, 12, 13, ------- 1.401 ------- ------- 2.221 2.560 2.899 3.286 Heights Rd - E (3)

24 Combine 14, 15, 16, ------- 1.356 ------- ------- 2.439 2.891 3.343 3.860 Edgerton St

25 Combine 17, 18, 19,
20,

------- 3.002 ------- ------- 5.558 6.637 7.723 8.967 Site - NW

26 Combine 21, 22, 23,
24, 25

------- 11.77 ------- ------- 19.62 22.88 26.15 29.88 Design Point 2

Proj. file: Proposed_system 2.gpw Thursday, 09 / 15 / 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4



Hydrograph Summary Report
3

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.392 2 724 1,326 ------ ------ ------ CB-18

2 SCS Runoff 0.425 2 724 1,278 ------ ------ ------ CB-19

3 SCS Runoff 1.993 2 724 6,134 ------ ------ ------ CB-20

4 SCS Runoff 0.562 2 724 1,792 ------ ------ ------ CB-21

5 SCS Runoff 0.139 2 724 470 ------ ------ ------ CB-22

6 SCS Runoff 0.479 2 724 1,618 ------ ------ ------ CB-23

7 SCS Runoff 0.805 2 724 2,607 ------ ------ ------ CB-24

8 SCS Runoff 0.785 2 724 2,651 ------ ------ ------ CB-25

9 SCS Runoff 0.399 2 724 1,346 ------ ------ ------ CB-26

10 SCS Runoff 0.513 2 724 1,733 ------ ------ ------ CB-27

11 SCS Runoff 0.448 2 724 1,513 ------ ------ ------ CB-28

12 SCS Runoff 0.438 2 740 2,289 ------ ------ ------ CB-29

13 SCS Runoff 0.717 2 724 2,422 ------ ------ ------ CB-30

14 SCS Runoff 1.043 2 734 4,612 ------ ------ ------ CB-31

15 SCS Runoff 0.221 2 732 911 ------ ------ ------ CB-32

16 SCS Runoff 0.204 2 724 689 ------ ------ ------ CB-33

17 SCS Runoff 0.343 2 734 1,591 ------ ------ ------ CB-34

18 SCS Runoff 2.029 2 726 6,931 ------ ------ ------ CB-35

19 SCS Runoff 0.300 2 724 1,012 ------ ------ ------ CB-36

20 SCS Runoff 0.488 2 728 1,871 ------ ------ ------ CB-37

21 Combine 3.991 2 724 12,618 1, 2, 3,
4, 5, 6,

------ ------ Heights Rd - E (1)

22 Combine 2.502 2 724 8,337 7, 8, 9,
10,

------ ------ Heights Rd - E (2)

23 Combine 1.401 2 724 6,224 11, 12, 13, ------ ------ Heights Rd - E (3)

24 Combine 1.356 2 732 6,212 14, 15, 16, ------ ------ Edgerton St

25 Combine 3.002 2 726 11,406 17, 18, 19,
20,

------ ------ Site - NW

26 Combine 11.77 2 724 44,797 21, 22, 23,
24, 25

------ ------ Design Point 2

Proposed_system 2.gpw Return Period: 2 Year Thursday, 09 / 15 / 2016
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 09 / 15 / 2016

Hyd. No. 26
Design Point 2

Hydrograph type =  Combine Peak discharge =  11.77 cfs
Storm frequency =  2 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  44,797 cuft
Inflow hyds. =  21, 22, 23, 24, 25 Contrib. drain. area =  0.000 ac
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Hyd No. 24 Hyd No. 25



Hydrograph Summary Report
5

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.599 2 724 2,059 ------ ------ ------ CB-18

2 SCS Runoff 0.732 2 724 2,247 ------ ------ ------ CB-19

3 SCS Runoff 3.239 2 724 10,256 ------ ------ ------ CB-20

4 SCS Runoff 0.881 2 724 2,888 ------ ------ ------ CB-21

5 SCS Runoff 0.212 2 724 729 ------ ------ ------ CB-22

6 SCS Runoff 0.731 2 724 2,512 ------ ------ ------ CB-23

7 SCS Runoff 1.248 2 724 4,149 ------ ------ ------ CB-24

8 SCS Runoff 1.197 2 724 4,117 ------ ------ ------ CB-25

9 SCS Runoff 0.608 2 724 2,091 ------ ------ ------ CB-26

10 SCS Runoff 0.783 2 724 2,691 ------ ------ ------ CB-27

11 SCS Runoff 0.684 2 724 2,350 ------ ------ ------ CB-28

12 SCS Runoff 0.782 2 740 4,128 ------ ------ ------ CB-29

13 SCS Runoff 1.094 2 724 3,761 ------ ------ ------ CB-30

14 SCS Runoff 1.864 2 732 8,319 ------ ------ ------ CB-31

15 SCS Runoff 0.438 2 730 1,782 ------ ------ ------ CB-32

16 SCS Runoff 0.311 2 724 1,070 ------ ------ ------ CB-33

17 SCS Runoff 0.768 2 734 3,407 ------ ------ ------ CB-34

18 SCS Runoff 3.734 2 726 12,833 ------ ------ ------ CB-35

19 SCS Runoff 0.457 2 724 1,572 ------ ------ ------ CB-36

20 SCS Runoff 0.871 2 728 3,374 ------ ------ ------ CB-37

21 Combine 6.393 2 724 20,692 1, 2, 3,
4, 5, 6,

------ ------ Heights Rd - E (1)

22 Combine 3.837 2 724 13,048 7, 8, 9,
10,

------ ------ Heights Rd - E (2)

23 Combine 2.221 2 724 10,239 11, 12, 13, ------ ------ Heights Rd - E (3)

24 Combine 2.439 2 732 11,170 14, 15, 16, ------ ------ Edgerton St

25 Combine 5.558 2 726 21,187 17, 18, 19,
20,

------ ------ Site - NW

26 Combine 19.62 2 724 76,337 21, 22, 23,
24, 25

------ ------ Design Point 2

Proposed_system 2.gpw Return Period: 10 Year Thursday, 09 / 15 / 2016
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 09 / 15 / 2016

Hyd. No. 26
Design Point 2

Hydrograph type =  Combine Peak discharge =  19.62 cfs
Storm frequency =  10 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  76,337 cuft
Inflow hyds. =  21, 22, 23, 24, 25 Contrib. drain. area =  0.000 ac

6
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Hyd No. 24 Hyd No. 25



Hydrograph Summary Report
7

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.683 2 724 2,361 ------ ------ ------ CB-18

2 SCS Runoff 0.858 2 724 2,657 ------ ------ ------ CB-19

3 SCS Runoff 3.747 2 724 11,976 ------ ------ ------ CB-20

4 SCS Runoff 1.011 2 724 3,341 ------ ------ ------ CB-21

5 SCS Runoff 0.242 2 724 836 ------ ------ ------ CB-22

6 SCS Runoff 0.834 2 724 2,881 ------ ------ ------ CB-23

7 SCS Runoff 1.430 2 724 4,787 ------ ------ ------ CB-24

8 SCS Runoff 1.367 2 724 4,721 ------ ------ ------ CB-25

9 SCS Runoff 0.694 2 724 2,398 ------ ------ ------ CB-26

10 SCS Runoff 0.893 2 724 3,086 ------ ------ ------ CB-27

11 SCS Runoff 0.780 2 724 2,695 ------ ------ ------ CB-28

12 SCS Runoff 0.925 2 740 4,911 ------ ------ ------ CB-29

13 SCS Runoff 1.248 2 724 4,313 ------ ------ ------ CB-30

14 SCS Runoff 2.205 2 732 9,898 ------ ------ ------ CB-31

15 SCS Runoff 0.531 2 730 2,163 ------ ------ ------ CB-32

16 SCS Runoff 0.355 2 724 1,227 ------ ------ ------ CB-33

17 SCS Runoff 0.956 2 734 4,229 ------ ------ ------ CB-34

18 SCS Runoff 4.448 2 726 15,369 ------ ------ ------ CB-35

19 SCS Runoff 0.522 2 724 1,803 ------ ------ ------ CB-36

20 SCS Runoff 1.030 2 728 4,015 ------ ------ ------ CB-37

21 Combine 7.375 2 724 24,052 1, 2, 3,
4, 5, 6,

------ ------ Heights Rd - E (1)

22 Combine 4.384 2 724 14,992 7, 8, 9,
10,

------ ------ Heights Rd - E (2)

23 Combine 2.560 2 724 11,919 11, 12, 13, ------ ------ Heights Rd - E (3)

24 Combine 2.891 2 732 13,287 14, 15, 16, ------ ------ Edgerton St

25 Combine 6.637 2 726 25,415 17, 18, 19,
20,

------ ------ Site - NW

26 Combine 22.88 2 724 89,665 21, 22, 23,
24, 25

------ ------ Design Point 2

Proposed_system 2.gpw Return Period: 25 Year Thursday, 09 / 15 / 2016
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 09 / 15 / 2016

Hyd. No. 26
Design Point 2

Hydrograph type =  Combine Peak discharge =  22.88 cfs
Storm frequency =  25 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  89,665 cuft
Inflow hyds. =  21, 22, 23, 24, 25 Contrib. drain. area =  0.000 ac
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Hyd No. 24 Hyd No. 25



Hydrograph Summary Report
9

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.768 2 724 2,663 ------ ------ ------ CB-18

2 SCS Runoff 0.983 2 724 3,070 ------ ------ ------ CB-19

3 SCS Runoff 4.253 2 724 13,702 ------ ------ ------ CB-20

4 SCS Runoff 1.141 2 724 3,796 ------ ------ ------ CB-21

5 SCS Runoff 0.272 2 724 944 ------ ------ ------ CB-22

6 SCS Runoff 0.937 2 724 3,250 ------ ------ ------ CB-23

7 SCS Runoff 1.610 2 724 5,425 ------ ------ ------ CB-24

8 SCS Runoff 1.536 2 724 5,326 ------ ------ ------ CB-25

9 SCS Runoff 0.780 2 724 2,705 ------ ------ ------ CB-26

10 SCS Runoff 1.004 2 724 3,481 ------ ------ ------ CB-27

11 SCS Runoff 0.877 2 724 3,040 ------ ------ ------ CB-28

12 SCS Runoff 1.068 2 740 5,704 ------ ------ ------ CB-29

13 SCS Runoff 1.403 2 724 4,865 ------ ------ ------ CB-30

14 SCS Runoff 2.546 2 732 11,495 ------ ------ ------ CB-31

15 SCS Runoff 0.625 2 730 2,552 ------ ------ ------ CB-32

16 SCS Runoff 0.399 2 724 1,384 ------ ------ ------ CB-33

17 SCS Runoff 1.150 2 734 5,079 ------ ------ ------ CB-34

18 SCS Runoff 5.163 2 726 17,941 ------ ------ ------ CB-35

19 SCS Runoff 0.587 2 724 2,034 ------ ------ ------ CB-36

20 SCS Runoff 1.189 2 728 4,663 ------ ------ ------ CB-37

21 Combine 8.355 2 724 27,424 1, 2, 3,
4, 5, 6,

------ ------ Heights Rd - E (1)

22 Combine 4.930 2 724 16,936 7, 8, 9,
10,

------ ------ Heights Rd - E (2)

23 Combine 2.899 2 724 13,609 11, 12, 13, ------ ------ Heights Rd - E (3)

24 Combine 3.343 2 732 15,431 14, 15, 16, ------ ------ Edgerton St

25 Combine 7.723 2 726 29,716 17, 18, 19,
20,

------ ------ Site - NW

26 Combine 26.15 2 724 103,116 21, 22, 23,
24, 25

------ ------ Design Point 2

Proposed_system 2.gpw Return Period: 50 Year Thursday, 09 / 15 / 2016
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 09 / 15 / 2016

Hyd. No. 26
Design Point 2

Hydrograph type =  Combine Peak discharge =  26.15 cfs
Storm frequency =  50 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  103,116 cuft
Inflow hyds. =  21, 22, 23, 24, 25 Contrib. drain. area =  0.000 ac
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Hyd No. 24 Hyd No. 25



Hydrograph Summary Report
11

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 0.865 2 724 3,008 ------ ------ ------ CB-18

2 SCS Runoff 1.126 2 724 3,545 ------ ------ ------ CB-19

3 SCS Runoff 4.828 2 724 15,681 ------ ------ ------ CB-20

4 SCS Runoff 1.289 2 724 4,316 ------ ------ ------ CB-21

5 SCS Runoff 0.306 2 724 1,066 ------ ------ ------ CB-22

6 SCS Runoff 1.055 2 724 3,672 ------ ------ ------ CB-23

7 SCS Runoff 1.816 2 724 6,155 ------ ------ ------ CB-24

8 SCS Runoff 1.729 2 724 6,017 ------ ------ ------ CB-25

9 SCS Runoff 0.878 2 724 3,056 ------ ------ ------ CB-26

10 SCS Runoff 1.130 2 724 3,932 ------ ------ ------ CB-27

11 SCS Runoff 0.987 2 724 3,435 ------ ------ ------ CB-28

12 SCS Runoff 1.231 2 740 6,618 ------ ------ ------ CB-29

13 SCS Runoff 1.580 2 724 5,496 ------ ------ ------ CB-30

14 SCS Runoff 2.935 2 732 13,337 ------ ------ ------ CB-31

15 SCS Runoff 0.733 2 730 3,005 ------ ------ ------ CB-32

16 SCS Runoff 0.449 2 724 1,563 ------ ------ ------ CB-33

17 SCS Runoff 1.374 2 734 6,077 ------ ------ ------ CB-34

18 SCS Runoff 5.979 2 726 20,916 ------ ------ ------ CB-35

19 SCS Runoff 0.660 2 724 2,298 ------ ------ ------ CB-36

20 SCS Runoff 1.370 2 728 5,410 ------ ------ ------ CB-37

21 Combine 9.470 2 724 31,288 1, 2, 3,
4, 5, 6,

------ ------ Heights Rd - E (1)

22 Combine 5.554 2 724 19,159 7, 8, 9,
10,

------ ------ Heights Rd - E (2)

23 Combine 3.286 2 724 15,548 11, 12, 13, ------ ------ Heights Rd - E (3)

24 Combine 3.860 2 732 17,905 14, 15, 16, ------ ------ Edgerton St

25 Combine 8.967 2 726 34,700 17, 18, 19,
20,

------ ------ Site - NW

26 Combine 29.88 2 724 118,602 21, 22, 23,
24, 25

------ ------ Design Point 2

Proposed_system 2.gpw Return Period: 100 Year Thursday, 09 / 15 / 2016
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 09 / 15 / 2016

Hyd. No. 26
Design Point 2

Hydrograph type =  Combine Peak discharge =  29.88 cfs
Storm frequency =  100 yrs Time to peak =  12.07 hrs
Time interval =  2 min Hyd. volume =  118,602 cuft
Inflow hyds. =  21, 22, 23, 24, 25 Contrib. drain. area =  0.000 ac
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Required Water Quality Volume (WQv) - WQS 1

Total Area in acres (A) = 2.369
Impervious Area in acres = 1.396
Percent of Impervious Area (I) = 59
Volumetric Runoff Coefficient (R)

R = 0.05+0.009(I) = 0.580

WQv = (1")(R)(A) = 0.1146 ac*ft

12 = 4991 cf

Required Water Quality Flow (WQf)

= 0.1146
= 2.369

Q= WQv*12 / DA = 0.580 in

Runoff Depth in inches (Q) = 0.580 in
Design Precipitation in inches (P) = 1 in

CN=1000/[10+5*P+10Q-10*(Q2+1.25QP)1/2 = 95 CN

From table 4-1 in chapter 4, TR-55

Ia = 0.105 in
Ia / P = 0.105

From Exhibit 4-11 in chapter 4, TR-55

qu = 650 csm/in

Unit peak discharge in csm/in (qu) = 650
Area in square miles (A) = 0.004
Runoff Depth in inches (Q) = 0.580

WQF=qu*A*Q = 1.396 cfs
Calculated in accordence with the 2004 Connecticut Stormwater Quality Manual Sections 7.4.1 and 7.4.2

WQv (Ac*ft)
Drainage Area (Ac)

Project Name: Noroton Heights Shopping Center
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Water Quality Flow
Prepared By: JCB    Date: September 15, 2016



Required Water Quality Volume (WQv) - WQS 2

Total Area in acres (A) = 0.870
Impervious Area in acres = 0.422
Percent of Impervious Area (I) = 49
Volumetric Runoff Coefficient (R)

R = 0.05+0.009(I) = 0.487

WQv = (1")(R)(A) = 0.0353 ac*ft

12 = 1537 cf

Required Water Quality Flow (WQf)

= 0.0353
= 0.870

Q= WQv*12 / DA = 0.487 in

Runoff Depth in inches (Q) = 0.487 in
Design Precipitation in inches (P) = 1 in

CN=1000/[10+5*P+10Q-10*(Q2+1.25QP)1/2 = 94 CN

From table 4-1 in chapter 4, TR-55

Ia = 0.128 in
Ia / P = 0.128

From Exhibit 4-11 in chapter 4, TR-55

qu = 560 csm/in

Unit peak discharge in csm/in (qu) = 700
Area in square miles (A) = 0.001
Runoff Depth in inches (Q) = 0.487

WQF=qu*A*Q = 0.463 cfs
Calculated in accordence with the 2004 Connecticut Stormwater Quality Manual Sections 7.4.1 and 7.4.2

WQv (Ac*ft)
Drainage Area (Ac)

Project Name: Noroton Heights Shopping Center
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Water Quality Flow
Prepared By: JCB    Date: September 15, 2016



Required Water Quality Volume (WQv) - WQS 3

Total Area in acres (A) = 1.394
Impervious Area in acres = 1.172
Percent of Impervious Area (I) = 84
Volumetric Runoff Coefficient (R)

R = 0.05+0.009(I) = 0.807

WQv = (1")(R)(A) = 0.0937 ac*ft

12 = 4082 cf

Required Water Quality Flow (WQf)

= 0.0937
= 1.394

Q= WQv*12 / DA = 0.807 in

Runoff Depth in inches (Q) = 0.807 in
Design Precipitation in inches (P) = 1 in

CN=1000/[10+5*P+10Q-10*(Q2+1.25QP)1/2 = 98 CN

From table 4-1 in chapter 4, TR-55

Ia = 0.041 in
Ia / P = 0.041

From Exhibit 4-11 in chapter 4, TR-55

qu = 650 csm/in

Unit peak discharge in csm/in (qu) = 900
Area in square miles (A) = 0.002
Runoff Depth in inches (Q) = 0.807

WQF=qu*A*Q = 1.581 cfs
Calculated in accordence with the 2004 Connecticut Stormwater Quality Manual Sections 7.4.1 and 7.4.2

WQv (Ac*ft)
Drainage Area (Ac)

Project Name: Noroton Heights Shopping Center
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Water Quality Flow
Prepared By: JCB    Date: September 15, 2016



E

A
P

P
E
N

D
IX

 E



JCB1
Typewritten Text
DMH-03

JCB1
Typewritten Text
DMH-02

JCB1
Typewritten Text
DESIGN POINT #1

JCB1
Typewritten Text
CB-09A

JCB1
Typewritten Text
RF-01

JCB1
Typewritten Text
CB-09

JCB1
Typewritten Text
RF-02

JCB1
Typewritten Text
CB-10

JCB1
Typewritten Text
CB-11

JCB1
Typewritten Text
CB-15

JCB1
Typewritten Text
CB-14

JCB1
Typewritten Text
DMH-08

JCB1
Typewritten Text
DMH-08A

JCB1
Typewritten Text
DMH-07

JCB1
Typewritten Text
DMH-06

JCB1
Typewritten Text
DMH-05

JCB1
Typewritten Text
RF-03

JCB1
Typewritten Text
CB-13

JCB1
Typewritten Text
CB-12

JCB1
Typewritten Text
CB-21A

JCB1
Typewritten Text
DETENTION 
SYSTEM #1

JCB1
Typewritten Text
CB-20A

JCB1
Typewritten Text
DMH-14

JCB1
Typewritten Text
DMH-15

JCB1
Typewritten Text
DMH-16

JCB1
Typewritten Text
DMH-17

JCB1
Typewritten Text
CB-19A

JCB1
Typewritten Text
RF-05

JCB1
Typewritten Text
CB-18A

JCB1
Typewritten Text
DMH-13

JCB1
Typewritten Text
DMH-12

JCB1
Typewritten Text
DMH-11

JCB1
Typewritten Text
CB-16

JCB1
Typewritten Text
RF-01

JCB1
Typewritten Text
CB-17

JCB1
Typewritten Text
DETENTION
SYSTEM #2

JCB1
Typewritten Text
DMH-09

JCB1
Typewritten Text
DMH-10

JCB1
Typewritten Text
DETENTION 
SYSTEM #3

JCB1
Typewritten Text
ONSITE DRAINAGE PLAN







F

A
P

P
E
N

D
IX

 F



Drainage Maintenance and Inspection Plan Tighe&Bond 
 

 Norton Heights Shopping Center M&I-1 

 

 

 

 

 

 

Noroton Heights Shopping Center 

346 Heights Road 

Darien, Connecticut 
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Drainage Maintenance and Inspection Plan Tighe&Bond 
 

 Norton Heights Shopping Center M&I-2 

The initial inspection will be made during an intense rainfall to check the adequacy of the 
yard drains, catch basins, roof leaders, piping, hydrodynamic separator, detention 
system, and system outlet. 

The following is a checklist of items that will be checked and maintained during 
scheduled maintenance operations. 

Drainage Structures: The Owner will be responsible for cleaning the catch basins, yard 
drains, manholes, piping, and outlet protection on their property. A Connecticut licensed 
hauler shall clean the sumps, and legally dispose of removed sand at an off-site location. 
The road sand may not be reused or stored on-site. As part of the hauling contract, the 
hauler shall notify the Owner in writing where the material is being disposed. 

Each catch basin and yard drain shall be inspected every six months, with one inspection 
occurring during the month of April. Any debris occurring within one foot from the 
bottom of each sump shall be removed by Vacuum "Vactor" type of maintenance 
equipment. Maintain a log of inspections. Remove organic matter, sand and debris from 
catch basins as necessary and dispose of legally. 

Hydrodynamic Separator: The Contech Vortech units (hydrodynamic separator) will be 
skimmed and oil and scum removed.  In a separate operation, silt, sand and sediment 
will be removed.  Once the structure is cleaned of debris, the chamber will be refilled 
with clean water to prevent wash through of debris and oil during next storm event.   

Underground Detention: The underground detention system will be cleaned of all silt, 
debris and sediment from the inlet structure, outlet structure and the chamber lengths. 
The outlet control structure will be inspected and cleaned to make sure nothing is 
clogging the weir wall orifices or the discharge pipe. 

Pavement: Paved areas shall be swept periodically by the Owner to clean trash and 
other debris. The Owner will sweep paved areas on its property in the spring to remove 
winter accumulations of road sand. 

Perform a visual inspection of paved areas four times per year with one inspection after 
the last snowfall, but no later than April 1. Sweep accumulated sediment and debris 
from the paved areas. Clean paved areas as necessary during the remainder of the year. 
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 Norton Heights Shopping Center M&I-3 

Drainage Structures Inspection 
Each catch basin and yard drain shall be inspected every six months, with one inspection 
occurring during the month of April. Any debris occurring within one foot from the 
bottom of each sump shall be removed by Vacuum "Vactor" type of maintenance 
equipment. Maintain a log of inspections. Remove organic matter, sand and debris from 
catch basins as necessary and dispose of legally. 

Date 
(MM/DD/YY) Company/Person  Supervising Team 

Member Comments 
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 Norton Heights Shopping Center M&I-4 

Underground Detention 
The underground Detention system shall be inspected annually and will be cleaned of all silt, 
debris and sediment from the inlet structure, outlet structure and the chamber lengths. The 
outlet control structure will be inspected and cleaned to make sure nothing is clogging the 
discharge pipe. 
 
 

Date 
(MM/DD/YY) Company/Person  Supervising Team 

Member Comments 
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 Norton Heights Shopping Center M&I-5 

Pavement Inspection 
Perform a visual inspection of paved areas four times per year with one inspection after 
the last snowfall, but no later than April 1. Sweep accumulated sediment and debris 
from the paved areas. Clean paved areas as necessary during the remainder of the year. 

Date 
(MM/DD/YY) Company/Person  Supervising Team 

Member Comments 
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Building Use

Units Total Bedrooms
1 Bedroom 19 19
2 Bedroom 40 80

99

Area (SF)
Retail 24,388

Restaurant 8,667

Average Flow

Building Use Average Flow
Residential 14,850 gpd

Retail 2,450 gpd
Restaurant 26,000 gpd

43,300 gpd

Peak Flow

43,300 Gallons per day
5 Peak flow Factor

Peak Flow =  43,300 x 5
Peak Flow =  216,500 gallons per day
Peak Flow = 0.33 cfs 

Sanitary Lateral Capacity

6" PVC lateral
1.49 x R2/3 x S1/2 x A

R = 0.125
S = 2% = 0.020

A = 0.196
n = 0.009

Capacity = 1.149 cfs

nCapacity =

Residential

Average Daily Flow
150 gpd per bedroom

.1 gpd per SF
3 gpd per SF

Project Name: Noroton Heights Shopping Center
Project Number:   P 0695
Project Location:  Darien, CT
Description:         Sanitary Lateral Calculation
Prepared By: JCB     Date: September 15, 2016

J:\P\P0695 J&G Palmer Mixed Use\Calculations\Sewer Capacity Calcs
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