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1. Introduction 
 
This storm water management report has been prepared to demonstrate that the 
storm water management practices for the proposed development meet the design 
goals and requirements of the Town of Simsbury Stormwater and Zoning 
Regulations and the previously approved Master Drainage Study for Dorset 
Crossing PAD,  attain the goal of the CT DEEP 2004 Stormwater Quality Manual 
(SWQM) and follow sound engineering practices while protecting adjacent 
landowners and downstream wetland resources from adverse storm water 
impacts.   
 
This report presents an updated summary of macro hydrologic and hydraulic (pipe 
to pipe) analysis for the Dorset Crossing Development PAD on Hopmeadow 
Street-Route 10, in particular the development of Lots D & G and the extension of 
Casterbridge Crossing. To date, there have been a number of plan revisions for 
Dorset Crossing PAD submitted and approved by the town’s land use commissions 
and town staff. Each request for approval/revision included submittal of an updated 
hydrologic and hydraulic analysis for the proposed stormwater management 
systems. During the Master Plan PAD approval process dating back to 2012, a 
Master Drainage Study was completed.  
 
In accordance with this Master Drainage Study, basically all development including 
the new town roads and site development north of Saxton Brook drain to the 
detention basin constructed on Lot B, which is now the site for The Pointe 
Apartments.  Only a limited portion of Lot A and the first 500 +/- feet of Dorset 
Crossing, a town road, drain to an underground chamber storage system and then 
to the Route 10-Hopmeadow Street CTDOT drainage system. All discharge is 
tributary to Saxton Brook. The two lots south of Saxton Brook, Lots D & G, would 
construct individual stormwater systems with discharge to Saxton Brook to handle 
site discharges to meet the design goals.  
 
This report also presents a detailed pipe-to-pipe design analysis to demonstrate 
that the proposed site storm drain system has adequate capacity to convey runoff 
for a 25-year return-period storm event.       
 
2. Project Description  
 
The project site includes two existing building lots at the end of Casterbridge 
Crossing, Lot 13 A-D (#130) 2.48 acres and Lot 13 A-G (#115) 4.54 acres (AKA 
Lots D & G). These lots are part of the Master Plan approved for the Dorset 
Crossing PAD.  Between these two lots is the approved right-of-way for 
Casterbridge Crossing, a town road. Casterbridge Crossing ends at a temporary 
cul-de-sac at the entrance to this project.  A ROW is reserved for a possible future 
extension of the road to serve the land to the south. Most of the developable area 
on the two lots has been heavily disturbed by previous sand and gravel excavation 
operations, trenching and grading related to the installation of a town sanitary 
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sewer main in the 1970’s and more recent construction staging areas and material 
stockpiles. 
 
A new storm drain collection system is proposed to handle runoff from the building 
rooftops and the paved portions of the development.  The system will consist of a 
combination of catch basins with 2 ft. sumps, manholes, trap hoods for pavement 
area catch basins, underground storage/infiltrator units, one excavated water 
quality basin on Lot G and two new flared-end outlets. Stormwater from paved 
parking area and drives will be discharged into a system designed to capture and 
treat the minimum CT DEEP recommended water quality volume (WQV).  Since 
mixing of roof water and pavement runoff occurs, the overall system has been 
designed to provide water quality volume for all runoff generated on both lots.  
 
3. Hydrologic Analysis 

 
The design of the stormwater management system for the proposed development 
is aimed at mitigating total peak rate of runoff and promoting stormwater water 
quality through use of underground storage/infiltrator units and the water quality 
basin.   The design goal is to meet the requirements of the Simsbury Stormwater 
regulations including the incorporation of Low Impact Design (LID) strategies and 
Best Management Practices (BMP). Taking advantage of the underlying sand and 
gravel soils and implementing onsite detention and infiltration along with reducing 
paved surfaces through the use of inside garage parking is an overall design 
scheme that meets both the LID and BMP goals.  
 
A hydrologic analysis was conducted for both the existing condition and the 
proposed developed condition of the site to determine peak flow of runoff and total 
volume of runoff, under both conditions.  Hydraflow Hydrographs 2007 computer 
software was utilized in the analysis.    
 
Due to the small size of the watershed areas, the Rational Method was used to 
determine peak flows and total volume of runoff for both the pre- and post-
redeveloped conditions. Specific times of concentration were determined for all 
watersheds being analyzed. 
 
In accordance with CT DOT protocol, rainfall intensity data for the project area is 
taken from NOAA Atlas 14 data off the NOAA website.  A copy of the NOAA rainfall 
data and the Rainfall Intensity Curve is presented in Attachment A.   
 
Surficial Soil mapping indicates that existing soil types are primarily 305-
Udrothens/pit complex within the development area and Aquent soil (Wetland Soil) 
on portions of the vegetated slopes leading down to Saxton Brook. From the 
geologic/geotechnic perspective, the natural soils at the site are from shallow lake 
deposits atop moraine.  These deposits consist generally of fine to coarse sand 
with trace to little silt. The underlying moraine deposits consist of well graded 
compact to very compact fine to medium sand with some silt and gravel.  These 
soil types have been verified by geotechnical borings completed for other recent 
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developments in the PAD. Based on results from previous borings and excavations 
completed, it is expected that existing groundwater elevation will be 5-7 feet below 
existing grade. 
 
Rational Method Runoff Coefficients used for the various land-use types are based 
on the following values:  
 

 C=0.90 for impervious areas (i.e., rooftops, paved areas, sidewalks, etc.). 
 C=0.15 for all landscaped areas; and 
 C=0.30 for all wooded areas 

 
Existing Conditions Analysis: 
 
The project area including both Lots D & G was divided into two watersheds following 
existing topographic divides as depicted on Sheet DA-1. Both watersheds drain 
overland to Saxton Book. EX WEST, the West watershed, which is essentially Lot D, 
is comprised of 2.63 ac. of a mixture of vegetated slopes and a relatively level open 
disturbed area. This watershed drains to Design Point 1.  EX-EAST, the East 
watershed, which is essentially Lot G, is comprised of 5.11 acres of a mixture of 
vegetated slopes and a relatively level open disturbed-area.  This watershed drains 
to Design Point 2.   
 
Travel times for the existing conditions watershed were calculated using the TR-55 
Rational Method provided in the Hydraflow program.  The Hydraflow model 
calculates the total volume and peak rate of discharge for the existing conditions 
watersheds. Results are summarized in Attachment A.  
 
Proposed Conditions Analysis: 
 
The post-developed contribution areas are modeled substantially the same as those 
of the existing site conditions.  All runoff from the site will continue to flow in a similar 
fashion as existing conditions. Developed portions of the watershed, however, will be 
captured and detained/infiltrated by the proposed underground storage system and 
one new water quality basin on Lot G.    
 
Remaining un-detained areas will continue to flow generally as they do under the 
existing site conditions. The model analyzes the peak flow to each of the un-detained 
watersheds and the detained flow to the underground systems and the water quality 
basin to provide the post-developed condition total flows. 
 
For the proposed-condition watersheds, the times of concentration were also 
calculated using the TR-55 Rational Method provided in the Hydraflow program.  The 
stage-storage relationships for the underground storage systems and the water 
quality basin are calculated by the model using the conical method by inputting the 
elevation and area of contours within the basin. Contour areas are determined by 
polyline delineations in the AutoCAD drawings.   
 



Page 4 of 6 
 

The stage-discharge relationship for the underground storage systems and the basin 
outlet is modeled by the program, following input of the outlet geometry.  For the 
water quality basin, the overflow outlet structure will consist of precast concrete 
structure.   Stage-Storage and Stage-Discharge relationships for the water quality 
basin are presented in the model input/output, which is included as Attachment A.     
 
The water quality basin is designed to act as essentially a dry detention/infiltration 
basin.  The underlying soils will allow for infiltration.  The basin is sized to capture 
and detain 100 percent of the volume of all modeled storm events from the 2 through 
100-year event.  It is assumed that between storm events, the accumulated 
stormwater would partially infiltrate into the underlying soils and the basin would be 
empty at the start of the next storm event. The results of the hydrologic modeling for 
existing versus proposed conditions at the two design points is presented below in 
Table 1. 
 

 
                                                                     TABLE 1 

 
                                                 Peak Rates of Runoff  
                                     Existing vs. Proposed Conditions  
 
 At Design Point 1  At Design Point 2 
 (West Watershed) (East Watershed) 
 

 
 
Town Regulations require the detention facilities to be designed to handle storm 
frequencies from the 2 to 100-year frequency.  The results show that the proposed 
design meets the design goal reducing proposed peak flows below existing 
conditions. The combination of underground storage/infiltrator units and the water 
quality basin proposed will handle up to and including the 100-year event with a 
total of one foot of freeboard in the water quality basin on Lot G.    
 
 

Return 
Period 
(years) 

Peak Rate of Flow (CFS) 

Existing Proposed 

2-Yr 3.4 3.4 

5-Yr 4.3 4.2 

10-Yr 5.1 4.9 

25-Yr 6.1 5.8 

50-Yr 6.9 6.5 

100-Yr 7.8 7.2 

Return 
Period 
(years) 

Peak Rate of Flow (CFS) 

Existing Proposed 

2-Yr 7.1 3.7 

5-Yr 9.0 5.0 

10-Yr 11 5.9 

25-Yr 13 7.1 

50-Yr 14 8.1 

100-Yr 16 9.0 
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4. Water Quality Volume Computations 
 
In accordance with Chapter 7 of the 2004 CTDEEP Stormwater Quality Manual, 
the water quality basin has been designed to capture and treat the minimum 
Water Quality Volume (WQV) from the paved surfaces.  WQV runoff from the 
building roof drains is directed to underground infiltrator systems.    

 
A combination of underground storage units and one water quality basin are 
proposed to provide the WQV for the project.  This combination of systems is 
designed to capture and treat more than the minimum required WQV 
recommended by the 2004 Connecticut Stormwater Quality Manual (see Section 
7.4.1 of the Manual). WQV calculations for the Water Quality Basin is provided 
below, using the CTDEEP formula: 
 
Water Quality Volume:   
 
Water Quality Volume recommended: WQV = [(1”)(R)(A)] / 12 
 

WQV = Water Quality Volume 
      R = Vol. runoff coefficient = 0.05+0.009 * (I) 
       I = percent impervious cover 
      A = site area in acres 

 
Calculations for determining the minimum-recommended WQV and 
demonstrating that more than the minimum-recommended WQV is provided are 
included in Attachment A.   
 
5. Pipe to Pipe Design Analysis 
 
The proposed development on Lots D & G will employ storm drain systems, which 
are depicted on Sheets GR-1 and UT-1 the submittal set.  The storm drains 
proposed to convey the runoff have been designed to handle the peak flow for a 
25-year storm event.  To design and analyze the system, a detailed, pipe to pipe 
analysis was conducted using Hydraflow Storm Sewers Extension (2008) for 
Windows software.  This software uses the Rational Method and Manning’s 
Formula to compute peak flow to each basin, and to calculate the capacity of 
individual pipes.    
 
Input data includes the geometry and configuration of the storm drain system, 
catchment area of the inlet, weighted runoff coefficients, and time to inlet.  The 
catchment areas are calculated based on proposed topography utilizing polyline 
delineations in AutoCAD.   The catchment areas are depicted graphically on Map 
DA-3.   
  
A weighted runoff coefficient is calculated based on percentages of landscaped 
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and impervious areas within the catchment area.  In this case, most of the 
contributing areas are impervious. 
    
Times to inlet were all assumed to be five minutes for catchment areas that are 
primarily paved.  A Manning roughness coefficient of 0.012 was used for the HDPE 
culvert pipe analyzed and a manning roughness coefficient of 0.013 was used for 
the RCP culvert analyzed.  Rainfall intensity data was taken from NOAA Atlas 14 
rates off the NOAA website for the project area.  A copy of the Rainfall Intensity 
Curve is presented in Attachment A.   
 
The model calculates the capacity of the pipe and accounts for loss coefficients at 
inlet and outlet controls, whichever governs.  Input data includes basin geometry, 
longitudinal slope, cross slope, and basin depression.  State of CT DOT ‘Type-C’ 
basins or ‘Type C-L’ drains were modeled for the basin, as appropriate.   
 
The system serving Lot D will be connected to the town drainage system in 
Casterbridge Crossing in accordance with the plans previously approved for the 
roadway extension.  Flow generated from Lot G is passed thru a proposed water 
quality basin with outflow to a new 15” culvert outlet to the brook corridor.    Results 
of analysis are attached and include summaries of system design based on CT 
DOT output formats. Program input and output data reports are presented in 
Attachment A. 
 
6.       Summary 
 
The analysis indicates that the proposed stormwater management system meets 
the design goals of incorporating Water Quality, LID and BMP practices outlined 
in the town stormwater regulations and CTDEEP requirements and ensures that 
there will be no negative impact to abutting properties for all storm events up to 
and including the 100-year storm.    



ATTACHMENT A 
 

HYDROLOGIC ANALYSIS 
 
 

Crown Simsbury Apartments at Dorset Crossing 

Lots D & G – Dorset Crossing Pad 
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1

Watershed Model Schematic
Hydraflow Hydrographs by Intelisolve v9.1

Project: TAPESTRY-2021-12-17.gpw Friday, Dec 17, 2021

 Hyd.  Origin  Description

 Legend

 1 Rational EAST (EX.)

 2 Rational WEST (EX)

 3 Rational EAST UNDET. (PRO.)

 4 Rational EAST DET.1  (PRO.)

 5 Rational EAST DET.2  (PRO.)

 6 Reservoir Outflow (U.G. Sys. 3)

 7 Combine Inflow (WQ Basin)

 8 Reservoir Outflow (WQ Basin)

 9 Combine TOTAL EAST (PRO)

 10 Rational WEST UNDET. (PRO.)

 11 Rational WEST DET.1 (PRO.)

 12 Rational WEST DET.2 (PRO.)

 13 Reservoir Outflow (U.G. Sys. 1)

 14 Combine Inflow (U.G. Sys. 2)

 15 Reservoir Outflow (U.G. Sys. 2)

 16 Combine TOTAL WEST (PRO)



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 Rational   ------- ------- 7.093 ------- 9.022 10.61 12.78 14.49 16.20 EAST (EX.)

2 Rational   ------- ------- 3.395 ------- 4.322 5.087 6.127 6.942 7.762 WEST (EX)

3 Rational   ------- ------- 3.507 ------- 4.460 5.243 6.318 7.165 8.007 EAST UNDET. (PRO.)

4 Rational   ------- ------- 3.295 ------- 4.185 4.909 5.920 6.726 7.509 EAST DET.1  (PRO.)

5 Rational   ------- ------- 3.370 ------- 4.280 5.021 6.055 6.879 7.680 EAST DET.2  (PRO.)

6 Reservoir  4 ------- 0.000 ------- 0.000 0.000 0.000 0.000 1.421 Outflow (U.G. Sys. 3)

7 Combine 5, 6 ------- 3.370 ------- 4.280 5.021 6.055 6.879 7.680 Inflow (WQ Basin)

8 Reservoir  7 ------- 0.597 ------- 0.788 0.890 1.010 1.098 1.213 Outflow (WQ Basin)

9 Combine 3, 8 ------- 3.774 ------- 4.985 5.908 7.139 8.061 8.972 TOTAL EAST (PRO)

10 Rational   ------- ------- 2.646 ------- 3.365 3.955 4.766 5.405 6.041 WEST UNDET. (PRO.)

11 Rational   ------- ------- 1.580 ------- 2.007 2.354 2.839 3.226 3.601 WEST DET.1 (PRO.)

12 Rational   ------- ------- 2.874 ------- 3.650 4.282 5.164 5.866 6.549 WEST DET.2 (PRO.)

13 Reservoir  11 ------- 0.000 ------- 0.000 0.000 0.000 0.000 1.231 Outflow (U.G. Sys. 1)

14 Combine 12, 13 ------- 2.874 ------- 3.650 4.282 5.164 5.866 6.549 Inflow (U.G. Sys. 2)

15 Reservoir  14 ------- 0.816 ------- 0.939 1.034 1.159 1.261 1.386 Outflow (U.G. Sys. 2)

16 Combine 10, 15 ------- 3.372 ------- 4.190 4.855 5.765 6.480 7.184 TOTAL WEST (PRO)

Proj. file: TAPESTRY-2021-12-17.gpw Friday, Dec 17, 2021

Hydraflow Hydrographs by Intelisolve v9.1



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 Rational 7.093 1 7 4,156   ----   ------  ------ EAST (EX.)

2 Rational 3.395 1 9 2,445   ----   ------  ------ WEST (EX)

3 Rational 3.507 1 7 1,964   ----   ------  ------ EAST UNDET. (PRO.)

4 Rational 3.295 1 5 1,318   ----   ------  ------ EAST DET.1  (PRO.)

5 Rational 3.370 1 5 1,348   ----   ------  ------ EAST DET.2  (PRO.)

6 Reservoir 0.000 1 n/a 0  4 225.98 1,285 Outflow (U.G. Sys. 3)

7 Combine 3.370 1 5 1,314 5, 6   ------  ------ Inflow (WQ Basin)

8 Reservoir 0.597 1 12 760  7 212.66 1,136 Outflow (WQ Basin)

9 Combine 3.774 1 7 2,654 3, 8   ------  ------ TOTAL EAST (PRO)

10 Rational 2.646 1 7 1,482   ----   ------  ------ WEST UNDET. (PRO.)

11 Rational 1.580 1 5 632   ----   ------  ------ WEST DET.1 (PRO.)

12 Rational 2.874 1 5 1,150   ----   ------  ------ WEST DET.2 (PRO.)

13 Reservoir 0.000 1 n/a 0  11 235.96 616 Outflow (U.G. Sys. 1)

14 Combine 2.874 1 5 1,121 12, 13   ------  ------ Inflow (U.G. Sys. 2)

15 Reservoir 0.816 1 11 1,118  14 230.63 742 Outflow (U.G. Sys. 2)

16 Combine 3.372 1 7 2,547 10, 15   ------  ------ TOTAL WEST (PRO)

TAPESTRY-2021-12-17.gpw Return Period: 2 Year Friday, Dec 17, 2021

Hydraflow Hydrographs by Intelisolve v9.1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  1 

EAST (EX.)

Hydrograph type =  Rational Peak discharge =  7.093 cfs
Storm frequency =  2 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  4,156 cuft
Drainage area =  5.110 ac Runoff coeff. =  0.33
Intensity =  4.206 in/hr Tc by TR55 =  7.32 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hyd. No. 1 -- 2 Year

  Hyd No. 1



TR55 Tc Worksheet
5

Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  1 

EAST (EX.)

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  67.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.29 0.00 0.00
Land slope (%) =  46.08 0.00 0.00

Travel Time (min) = 4.38 + 0.00 + 0.00 = 4.38

Shallow Concentrated Flow
Flow length (ft) =  709.00 0.00 0.00
Watercourse slope (%) =  6.20 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  4.02 0.00 0.00

Travel Time (min) = 2.94 + 0.00 + 0.00 = 2.94

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 7.32 min



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  2 

WEST (EX)

Hydrograph type =  Rational Peak discharge =  3.395 cfs
Storm frequency =  2 yrs Time to peak =  9 min
Time interval =  1  min Hyd. volume =  2,445 cuft
Drainage area =  2.630 ac Runoff coeff. =  0.34
Intensity =  3.797 in/hr Tc by TR55 =  9.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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TR55 Tc Worksheet
7

Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  2 

WEST (EX)

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  103.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.29 0.00 0.00
Land slope (%) =  31.35 0.00 0.00

Travel Time (min) = 7.21 + 0.00 + 0.00 = 7.21

Shallow Concentrated Flow
Flow length (ft) =  471.00 0.00 0.00
Watercourse slope (%) =  4.90 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =  3.57 0.00 0.00

Travel Time (min) = 2.20 + 0.00 + 0.00 = 2.20

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 9.00 min



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  3 

EAST UNDET. (PRO.)

Hydrograph type =  Rational Peak discharge =  3.507 cfs
Storm frequency =  2 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  1,964 cuft
Drainage area =  2.720 ac Runoff coeff. =  0.3
Intensity =  4.298 in/hr Tc by TR55 =  7.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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  Hyd No. 3



TR55 Tc Worksheet
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Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  3 

EAST UNDET. (PRO.)

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  55.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.29 0.00 0.00
Land slope (%) =  25.00 0.00 0.00

Travel Time (min) = 4.78 + 0.00 + 0.00 = 4.78

Shallow Concentrated Flow
Flow length (ft) =  145.00 376.00 0.00
Watercourse slope (%) =  25.00 5.00 0.00
Surface description =  Unpaved Unpaved Paved
Average velocity (ft/s) =  8.07 3.61 0.00

Travel Time (min) = 0.30 + 1.74 + 0.00 = 2.04

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =  0.00 0.00 0.00
Flow length (ft) =  0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 7.00 min



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  4 

EAST DET.1  (PRO.)

Hydrograph type =  Rational Peak discharge =  3.295 cfs
Storm frequency =  2 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,318 cuft
Drainage area =  1.320 ac Runoff coeff. =  0.5
Intensity =  4.993 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  5 

EAST DET.2  (PRO.)

Hydrograph type =  Rational Peak discharge =  3.370 cfs
Storm frequency =  2 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,348 cuft
Drainage area =  0.900 ac Runoff coeff. =  0.75
Intensity =  4.993 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  6 

Outflow (U.G. Sys. 3)

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  n/a
Time interval =  1  min Hyd. volume =  0 cuft
Inflow hyd. No. =  4 - EAST DET.1  (PRO.) Max. Elevation =  225.98 ft
Reservoir name =  U.G. STORAGE SYSTEM #3 Max. Storage =  1,285 cuft

Storage Indication method used.
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  Hyd No. 6   Hyd No. 4   Total storage used = 1,285 cuft



Pond Report 13

Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Pond No.  1  -  U.G. STORAGE SYSTEM #3

Pond Data
Pond storage is based on user-defined values.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 224.50 n/a 0 0
0.50 225.00 n/a 250 250
1.00 225.50 n/a 538 788
1.50 226.00 n/a 516 1,304
2.00 226.50 n/a 479 1,783
2.50 227.00 n/a 424 2,207
3.00 227.50 n/a 314 2,521
3.50 228.00 n/a 250 2,771
4.00 228.50 n/a 2 2,773
4.50 229.00 n/a 2 2,775

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  15.00 0.00 0.00 0.00

Span (in) =  15.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  228.00 0.00 0.00 0.00

Length (ft) =  74.00 0.00 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

N-Value =  .012 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No 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 0 224.50 0.00 --- --- --- --- --- --- --- --- --- 0.00
0.50 250 225.00 0.00 --- --- --- --- --- --- --- --- --- 0.00
1.00 788 225.50 0.00 --- --- --- --- --- --- --- --- --- 0.00
1.50 1,304 226.00 0.00 --- --- --- --- --- --- --- --- --- 0.00
2.00 1,783 226.50 0.00 --- --- --- --- --- --- --- --- --- 0.00
2.50 2,207 227.00 0.00 --- --- --- --- --- --- --- --- --- 0.00
3.00 2,521 227.50 0.00 --- --- --- --- --- --- --- --- --- 0.00
3.50 2,771 228.00 0.00 --- --- --- --- --- --- --- --- --- 0.00
4.00 2,773 228.50 1.10 ic --- --- --- --- --- --- --- --- --- 1.10
4.50 2,775 229.00 3.18 oc --- --- --- --- --- --- --- --- --- 3.18



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  7 

Inflow (WQ Basin)

Hydrograph type =  Combine Peak discharge =  3.370 cfs
Storm frequency =  2 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,314 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  0.900 ac
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  8 

Outflow (WQ Basin)

Hydrograph type =  Reservoir Peak discharge =  0.597 cfs
Storm frequency =  2 yrs Time to peak =  12 min
Time interval =  1  min Hyd. volume =  760 cuft
Inflow hyd. No. =  7 - Inflow (WQ Basin) Max. Elevation =  212.66 ft
Reservoir name =  WQ BASIN Max. Storage =  1,136 cuft

Storage Indication method used.
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Pond Report 16

Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Pond No.  4  -  WQ BASIN

Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 211.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 211.00 404 0 0
1.00 212.00 713 551 551
2.00 213.00 1,102 900 1,452
3.00 214.00 1,550 1,320 2,771
4.00 215.00 2,057 1,797 4,568

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  15.00 6.00 0.00 0.00

Span (in) =  15.00 6.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  209.58 212.00 0.00 0.00

Length (ft) =  0.00 0.00 0.00 0.00

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  7.11 0.00 0.00 0.00

Crest El. (ft) =  214.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  Riser --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Contour)

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 0 211.00 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.00
1.00 551 212.00 5.27 ic 0.00 --- --- 0.00 --- --- --- --- --- 0.00
2.00 1,452 213.00 5.27 ic 0.82 ic --- --- 0.00 --- --- --- --- --- 0.82
3.00 2,771 214.00 5.27 ic 1.25 ic --- --- 0.00 --- --- --- --- --- 1.25
4.00 4,568 215.00 12.76 ic 0.34 ic --- --- 12.42 s --- --- --- --- --- 12.76
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  9 

TOTAL EAST (PRO)

Hydrograph type =  Combine Peak discharge =  3.774 cfs
Storm frequency =  2 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  2,654 cuft
Inflow hyds. =  3, 8 Contrib. drain. area =  2.720 ac
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Hyd. No.  10 

WEST UNDET. (PRO.)

Hydrograph type =  Rational Peak discharge =  2.646 cfs
Storm frequency =  2 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  1,482 cuft
Drainage area =  1.710 ac Runoff coeff. =  0.36
Intensity =  4.298 in/hr Tc by TR55 =  7.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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TR55 Tc Worksheet
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Hydraflow Hydrographs by Intelisolve v9.1

Hyd. No.  10 

WEST UNDET. (PRO.)

 Description  A  B  C  Totals

Sheet Flow
Manning's n-value =  0.400 0.011 0.011
Flow length (ft) =  65.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.29 0.00 0.00
Land slope (%) =  30.00 0.00 0.00

Travel Time (min) = 5.08 + 0.00 + 0.00 = 5.08

Shallow Concentrated Flow
Flow length (ft) =  50.00 69.00 0.00
Watercourse slope (%) =  30.00 1.00 0.00
Surface description =  Unpaved Unpaved Paved
Average velocity (ft/s) =  8.84 1.61 0.00

Travel Time (min) = 0.09 + 0.71 + 0.00 = 0.81

Channel Flow
X sectional flow area (sqft) =  1.22 0.00 0.00
Wetted perimeter (ft) =  3.75 0.00 0.00
Channel slope (%) =  2.00 0.00 0.00
Manning's n-value =  0.013 0.015 0.015
Velocity (ft/s) =  7.64 0.00 0.00
Flow length (ft) =  466.0 0.0 0.0

Travel Time (min) = 1.02 + 0.00 + 0.00 = 1.02

Total Travel Time, Tc .............................................................................. 7.00 min
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  11 

WEST DET.1 (PRO.)

Hydrograph type =  Rational Peak discharge =  1.580 cfs
Storm frequency =  2 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  632 cuft
Drainage area =  0.386 ac Runoff coeff. =  0.82
Intensity =  4.993 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  12 

WEST DET.2 (PRO.)

Hydrograph type =  Rational Peak discharge =  2.874 cfs
Storm frequency =  2 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,150 cuft
Drainage area =  0.702 ac Runoff coeff. =  0.82
Intensity =  4.993 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667

21

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

Q (cfs)

Time (min)

WEST DET.2 (PRO.)
Hyd. No. 12 -- 2 Year

  Hyd No. 12



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  13 

Outflow (U.G. Sys. 1)

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  2 yrs Time to peak =  n/a
Time interval =  1  min Hyd. volume =  0 cuft
Inflow hyd. No. =  11 - WEST DET.1 (PRO.) Max. Elevation =  235.96 ft
Reservoir name =  U.G. STORAGE SYSTEM #1 Max. Storage =  616 cuft

Storage Indication method used.
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Pond No.  2  -  U.G. STORAGE SYSTEM #1

Pond Data
Pond storage is based on user-defined values.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 234.50 n/a 0 0
0.50 235.00 n/a 122 122
1.00 235.50 n/a 262 384
1.50 236.00 n/a 250 634
2.00 236.50 n/a 233 867
2.50 237.00 n/a 207 1,074
3.00 237.50 n/a 153 1,227
3.50 238.00 n/a 121 1,348
4.00 238.50 n/a 2 1,350
4.50 239.00 n/a 1 1,351

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  15.00 Inactive 0.00 0.00

Span (in) =  15.00 0.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  238.00 0.00 0.00 0.00

Length (ft) =  74.00 0.00 0.00 0.00

Slope (%) =  3.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No 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 0 234.50 0.00 --- --- --- --- --- --- --- --- --- 0.00
0.50 122 235.00 0.00 --- --- --- --- --- --- --- --- --- 0.00
1.00 384 235.50 0.00 --- --- --- --- --- --- --- --- --- 0.00
1.50 634 236.00 0.00 --- --- --- --- --- --- --- --- --- 0.00
2.00 867 236.50 0.00 --- --- --- --- --- --- --- --- --- 0.00
2.50 1,074 237.00 0.00 --- --- --- --- --- --- --- --- --- 0.00
3.00 1,227 237.50 0.00 --- --- --- --- --- --- --- --- --- 0.00
3.50 1,348 238.00 0.00 --- --- --- --- --- --- --- --- --- 0.00
4.00 1,350 238.50 1.10 ic --- --- --- --- --- --- --- --- --- 1.10
4.50 1,351 239.00 3.58 ic --- --- --- --- --- --- --- --- --- 3.58
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  14 

Inflow (U.G. Sys. 2)

Hydrograph type =  Combine Peak discharge =  2.874 cfs
Storm frequency =  2 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,121 cuft
Inflow hyds. =  12, 13 Contrib. drain. area =  0.702 ac
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Hyd. No.  15 

Outflow (U.G. Sys. 2)

Hydrograph type =  Reservoir Peak discharge =  0.816 cfs
Storm frequency =  2 yrs Time to peak =  11 min
Time interval =  1  min Hyd. volume =  1,118 cuft
Inflow hyd. No. =  14 - Inflow (U.G. Sys. 2) Max. Elevation =  230.63 ft
Reservoir name =  U.G. STORAGE SYSTEM #2 Max. Storage =  742 cuft

Storage Indication method used.
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Pond No.  3  -  U.G. STORAGE SYSTEM #2

Pond Data
Pond storage is based on user-defined values.

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 229.50 n/a 0 0
0.50 230.00 n/a 203 203
1.00 230.50 n/a 436 639
1.50 231.00 n/a 418 1,057
2.00 231.50 n/a 389 1,446
2.50 232.00 n/a 344 1,790
3.00 232.50 n/a 254 2,044
3.50 233.00 n/a 203 2,247
4.00 233.50 n/a 3 2,250

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  15.00 5.75 0.00 0.00

Span (in) =  15.00 5.75 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  228.79 229.50 0.00 0.00

Length (ft) =  46.00 0.00 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  3.00 0.00 0.00 0.00

Crest El. (ft) =  232.50 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 0 229.50 0.00 0.00 --- --- 0.00 --- --- --- --- --- 0.00
0.50 203 230.00 1.78 oc 0.44 ic --- --- 0.00 --- --- --- --- --- 0.44
1.00 639 230.50 1.78 oc 0.76 ic --- --- 0.00 --- --- --- --- --- 0.76
1.50 1,057 231.00 1.78 oc 0.97 ic --- --- 0.00 --- --- --- --- --- 0.97
2.00 1,446 231.50 1.78 oc 1.15 ic --- --- 0.00 --- --- --- --- --- 1.15
2.50 1,790 232.00 1.78 oc 1.31 ic --- --- 0.00 --- --- --- --- --- 1.31
3.00 2,044 232.50 1.78 oc 1.44 ic --- --- 0.00 --- --- --- --- --- 1.44
3.50 2,247 233.00 4.92 oc 1.39 ic --- --- 3.53 --- --- --- --- --- 4.92
4.00 2,250 233.50 10.45 oc 0.78 ic --- --- 9.66 s --- --- --- --- --- 10.45
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Hyd. No.  16 

TOTAL WEST (PRO)

Hydrograph type =  Combine Peak discharge =  3.372 cfs
Storm frequency =  2 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  2,547 cuft
Inflow hyds. =  10, 15 Contrib. drain. area =  1.710 ac
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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 Rational 9.022 1 7 5,286   ----   ------  ------ EAST (EX.)

2 Rational 4.322 1 9 3,112   ----   ------  ------ WEST (EX)

3 Rational 4.460 1 7 2,498   ----   ------  ------ EAST UNDET. (PRO.)

4 Rational 4.185 1 5 1,674   ----   ------  ------ EAST DET.1  (PRO.)

5 Rational 4.280 1 5 1,712   ----   ------  ------ EAST DET.2  (PRO.)

6 Reservoir 0.000 1 n/a 0  4 226.34 1,632 Outflow (U.G. Sys. 3)

7 Combine 4.280 1 5 1,669 5, 6   ------  ------ Inflow (WQ Basin)

8 Reservoir 0.788 1 12 1,115  7 212.95 1,403 Outflow (WQ Basin)

9 Combine 4.985 1 7 3,524 3, 8   ------  ------ TOTAL EAST (PRO)

10 Rational 3.365 1 7 1,884   ----   ------  ------ WEST UNDET. (PRO.)

11 Rational 2.007 1 5 803   ----   ------  ------ WEST DET.1 (PRO.)

12 Rational 3.650 1 5 1,460   ----   ------  ------ WEST DET.2 (PRO.)

13 Reservoir 0.000 1 n/a 0  11 236.32 783 Outflow (U.G. Sys. 1)

14 Combine 3.650 1 5 1,423 12, 13   ------  ------ Inflow (U.G. Sys. 2)

15 Reservoir 0.939 1 11 1,421  14 230.91 981 Outflow (U.G. Sys. 2)

16 Combine 4.190 1 7 3,238 10, 15   ------  ------ TOTAL WEST (PRO)

TAPESTRY-2021-12-17.gpw Return Period: 5 Year Friday, Dec 17, 2021

Hydraflow Hydrographs by Intelisolve v9.1
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Hyd. No.  1 

EAST (EX.)

Hydrograph type =  Rational Peak discharge =  9.022 cfs
Storm frequency =  5 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  5,286 cuft
Drainage area =  5.110 ac Runoff coeff. =  0.33
Intensity =  5.350 in/hr Tc by TR55 =  7.32 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hyd. No.  2 

WEST (EX)

Hydrograph type =  Rational Peak discharge =  4.322 cfs
Storm frequency =  5 yrs Time to peak =  9 min
Time interval =  1  min Hyd. volume =  3,112 cuft
Drainage area =  2.630 ac Runoff coeff. =  0.34
Intensity =  4.834 in/hr Tc by TR55 =  9.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hyd. No.  3 

EAST UNDET. (PRO.)

Hydrograph type =  Rational Peak discharge =  4.460 cfs
Storm frequency =  5 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  2,498 cuft
Drainage area =  2.720 ac Runoff coeff. =  0.3
Intensity =  5.466 in/hr Tc by TR55 =  7.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hyd. No.  4 

EAST DET.1  (PRO.)

Hydrograph type =  Rational Peak discharge =  4.185 cfs
Storm frequency =  5 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,674 cuft
Drainage area =  1.320 ac Runoff coeff. =  0.5
Intensity =  6.340 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hyd. No.  5 

EAST DET.2  (PRO.)

Hydrograph type =  Rational Peak discharge =  4.280 cfs
Storm frequency =  5 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,712 cuft
Drainage area =  0.900 ac Runoff coeff. =  0.75
Intensity =  6.340 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hyd. No.  6 

Outflow (U.G. Sys. 3)

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  5 yrs Time to peak =  n/a
Time interval =  1  min Hyd. volume =  0 cuft
Inflow hyd. No. =  4 - EAST DET.1  (PRO.) Max. Elevation =  226.34 ft
Reservoir name =  U.G. STORAGE SYSTEM #3 Max. Storage =  1,632 cuft

Storage Indication method used.
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Hyd. No.  7 

Inflow (WQ Basin)

Hydrograph type =  Combine Peak discharge =  4.280 cfs
Storm frequency =  5 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,669 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  0.900 ac
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Hyd. No.  8 

Outflow (WQ Basin)

Hydrograph type =  Reservoir Peak discharge =  0.788 cfs
Storm frequency =  5 yrs Time to peak =  12 min
Time interval =  1  min Hyd. volume =  1,115 cuft
Inflow hyd. No. =  7 - Inflow (WQ Basin) Max. Elevation =  212.95 ft
Reservoir name =  WQ BASIN Max. Storage =  1,403 cuft

Storage Indication method used.
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Hyd. No.  9 

TOTAL EAST (PRO)

Hydrograph type =  Combine Peak discharge =  4.985 cfs
Storm frequency =  5 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  3,524 cuft
Inflow hyds. =  3, 8 Contrib. drain. area =  2.720 ac
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Hyd. No.  10 

WEST UNDET. (PRO.)

Hydrograph type =  Rational Peak discharge =  3.365 cfs
Storm frequency =  5 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  1,884 cuft
Drainage area =  1.710 ac Runoff coeff. =  0.36
Intensity =  5.466 in/hr Tc by TR55 =  7.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  11 

WEST DET.1 (PRO.)

Hydrograph type =  Rational Peak discharge =  2.007 cfs
Storm frequency =  5 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  803 cuft
Drainage area =  0.386 ac Runoff coeff. =  0.82
Intensity =  6.340 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  12 

WEST DET.2 (PRO.)

Hydrograph type =  Rational Peak discharge =  3.650 cfs
Storm frequency =  5 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,460 cuft
Drainage area =  0.702 ac Runoff coeff. =  0.82
Intensity =  6.340 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  13 

Outflow (U.G. Sys. 1)

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  5 yrs Time to peak =  n/a
Time interval =  1  min Hyd. volume =  0 cuft
Inflow hyd. No. =  11 - WEST DET.1 (PRO.) Max. Elevation =  236.32 ft
Reservoir name =  U.G. STORAGE SYSTEM #1 Max. Storage =  783 cuft

Storage Indication method used.
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  Hyd No. 13   Hyd No. 11   Total storage used = 783 cuft



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  14 

Inflow (U.G. Sys. 2)

Hydrograph type =  Combine Peak discharge =  3.650 cfs
Storm frequency =  5 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,423 cuft
Inflow hyds. =  12, 13 Contrib. drain. area =  0.702 ac
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  15 

Outflow (U.G. Sys. 2)

Hydrograph type =  Reservoir Peak discharge =  0.939 cfs
Storm frequency =  5 yrs Time to peak =  11 min
Time interval =  1  min Hyd. volume =  1,421 cuft
Inflow hyd. No. =  14 - Inflow (U.G. Sys. 2) Max. Elevation =  230.91 ft
Reservoir name =  U.G. STORAGE SYSTEM #2 Max. Storage =  981 cuft

Storage Indication method used.
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  16 

TOTAL WEST (PRO)

Hydrograph type =  Combine Peak discharge =  4.190 cfs
Storm frequency =  5 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  3,238 cuft
Inflow hyds. =  10, 15 Contrib. drain. area =  1.710 ac
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Hydrograph Summary Report
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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 Rational 10.61 1 7 6,215   ----   ------  ------ EAST (EX.)

2 Rational 5.087 1 9 3,662   ----   ------  ------ WEST (EX)

3 Rational 5.243 1 7 2,936   ----   ------  ------ EAST UNDET. (PRO.)

4 Rational 4.909 1 5 1,964   ----   ------  ------ EAST DET.1  (PRO.)

5 Rational 5.021 1 5 2,008   ----   ------  ------ EAST DET.2  (PRO.)

6 Reservoir 0.000 1 n/a 0  4 226.66 1,915 Outflow (U.G. Sys. 3)

7 Combine 5.021 1 5 1,958 5, 6   ------  ------ Inflow (WQ Basin)

8 Reservoir 0.890 1 12 1,404  7 213.14 1,633 Outflow (WQ Basin)

9 Combine 5.908 1 7 4,235 3, 8   ------  ------ TOTAL EAST (PRO)

10 Rational 3.955 1 7 2,215   ----   ------  ------ WEST UNDET. (PRO.)

11 Rational 2.354 1 5 942   ----   ------  ------ WEST DET.1 (PRO.)

12 Rational 4.282 1 5 1,713   ----   ------  ------ WEST DET.2 (PRO.)

13 Reservoir 0.000 1 n/a 0  11 236.62 918 Outflow (U.G. Sys. 1)

14 Combine 4.282 1 5 1,670 12, 13   ------  ------ Inflow (U.G. Sys. 2)

15 Reservoir 1.034 1 11 1,667  14 231.16 1,179 Outflow (U.G. Sys. 2)

16 Combine 4.855 1 7 3,803 10, 15   ------  ------ TOTAL WEST (PRO)

TAPESTRY-2021-12-17.gpw Return Period: 10 Year Friday, Dec 17, 2021

Hydraflow Hydrographs by Intelisolve v9.1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  1 

EAST (EX.)

Hydrograph type =  Rational Peak discharge =  10.61 cfs
Storm frequency =  10 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  6,215 cuft
Drainage area =  5.110 ac Runoff coeff. =  0.33
Intensity =  6.290 in/hr Tc by TR55 =  7.32 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  2 

WEST (EX)

Hydrograph type =  Rational Peak discharge =  5.087 cfs
Storm frequency =  10 yrs Time to peak =  9 min
Time interval =  1  min Hyd. volume =  3,662 cuft
Drainage area =  2.630 ac Runoff coeff. =  0.34
Intensity =  5.688 in/hr Tc by TR55 =  9.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  3 

EAST UNDET. (PRO.)

Hydrograph type =  Rational Peak discharge =  5.243 cfs
Storm frequency =  10 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  2,936 cuft
Drainage area =  2.720 ac Runoff coeff. =  0.3
Intensity =  6.425 in/hr Tc by TR55 =  7.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  4 

EAST DET.1  (PRO.)

Hydrograph type =  Rational Peak discharge =  4.909 cfs
Storm frequency =  10 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,964 cuft
Drainage area =  1.320 ac Runoff coeff. =  0.5
Intensity =  7.438 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  5 

EAST DET.2  (PRO.)

Hydrograph type =  Rational Peak discharge =  5.021 cfs
Storm frequency =  10 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  2,008 cuft
Drainage area =  0.900 ac Runoff coeff. =  0.75
Intensity =  7.438 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  6 

Outflow (U.G. Sys. 3)

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  10 yrs Time to peak =  n/a
Time interval =  1  min Hyd. volume =  0 cuft
Inflow hyd. No. =  4 - EAST DET.1  (PRO.) Max. Elevation =  226.66 ft
Reservoir name =  U.G. STORAGE SYSTEM #3 Max. Storage =  1,915 cuft

Storage Indication method used.
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  Hyd No. 6   Hyd No. 4   Total storage used = 1,915 cuft
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  7 

Inflow (WQ Basin)

Hydrograph type =  Combine Peak discharge =  5.021 cfs
Storm frequency =  10 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,958 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  0.900 ac
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  8 

Outflow (WQ Basin)

Hydrograph type =  Reservoir Peak discharge =  0.890 cfs
Storm frequency =  10 yrs Time to peak =  12 min
Time interval =  1  min Hyd. volume =  1,404 cuft
Inflow hyd. No. =  7 - Inflow (WQ Basin) Max. Elevation =  213.14 ft
Reservoir name =  WQ BASIN Max. Storage =  1,633 cuft

Storage Indication method used.
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  9 

TOTAL EAST (PRO)

Hydrograph type =  Combine Peak discharge =  5.908 cfs
Storm frequency =  10 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  4,235 cuft
Inflow hyds. =  3, 8 Contrib. drain. area =  2.720 ac
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  10 

WEST UNDET. (PRO.)

Hydrograph type =  Rational Peak discharge =  3.955 cfs
Storm frequency =  10 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  2,215 cuft
Drainage area =  1.710 ac Runoff coeff. =  0.36
Intensity =  6.425 in/hr Tc by TR55 =  7.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  11 

WEST DET.1 (PRO.)

Hydrograph type =  Rational Peak discharge =  2.354 cfs
Storm frequency =  10 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  942 cuft
Drainage area =  0.386 ac Runoff coeff. =  0.82
Intensity =  7.438 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  12 

WEST DET.2 (PRO.)

Hydrograph type =  Rational Peak discharge =  4.282 cfs
Storm frequency =  10 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,713 cuft
Drainage area =  0.702 ac Runoff coeff. =  0.82
Intensity =  7.438 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  13 

Outflow (U.G. Sys. 1)

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  10 yrs Time to peak =  n/a
Time interval =  1  min Hyd. volume =  0 cuft
Inflow hyd. No. =  11 - WEST DET.1 (PRO.) Max. Elevation =  236.62 ft
Reservoir name =  U.G. STORAGE SYSTEM #1 Max. Storage =  918 cuft

Storage Indication method used.
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  Hyd No. 13   Hyd No. 11   Total storage used = 918 cuft
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  14 

Inflow (U.G. Sys. 2)

Hydrograph type =  Combine Peak discharge =  4.282 cfs
Storm frequency =  10 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,670 cuft
Inflow hyds. =  12, 13 Contrib. drain. area =  0.702 ac
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  15 

Outflow (U.G. Sys. 2)

Hydrograph type =  Reservoir Peak discharge =  1.034 cfs
Storm frequency =  10 yrs Time to peak =  11 min
Time interval =  1  min Hyd. volume =  1,667 cuft
Inflow hyd. No. =  14 - Inflow (U.G. Sys. 2) Max. Elevation =  231.16 ft
Reservoir name =  U.G. STORAGE SYSTEM #2 Max. Storage =  1,179 cuft

Storage Indication method used.
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  16 

TOTAL WEST (PRO)

Hydrograph type =  Combine Peak discharge =  4.855 cfs
Storm frequency =  10 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  3,803 cuft
Inflow hyds. =  10, 15 Contrib. drain. area =  1.710 ac
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Hydrograph Summary Report
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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 Rational 12.78 1 7 7,489   ----   ------  ------ EAST (EX.)

2 Rational 6.127 1 9 4,412   ----   ------  ------ WEST (EX)

3 Rational 6.318 1 7 3,538   ----   ------  ------ EAST UNDET. (PRO.)

4 Rational 5.920 1 5 2,368   ----   ------  ------ EAST DET.1  (PRO.)

5 Rational 6.055 1 5 2,422   ----   ------  ------ EAST DET.2  (PRO.)

6 Reservoir 0.000 1 n/a 0  4 227.16 2,309 Outflow (U.G. Sys. 3)

7 Combine 6.055 1 5 2,361 5, 6   ------  ------ Inflow (WQ Basin)

8 Reservoir 1.010 1 12 1,807  7 213.40 1,968 Outflow (WQ Basin)

9 Combine 7.139 1 7 5,219 3, 8   ------  ------ TOTAL EAST (PRO)

10 Rational 4.766 1 7 2,669   ----   ------  ------ WEST UNDET. (PRO.)

11 Rational 2.839 1 5 1,136   ----   ------  ------ WEST DET.1 (PRO.)

12 Rational 5.164 1 5 2,065   ----   ------  ------ WEST DET.2 (PRO.)

13 Reservoir 0.000 1 n/a 0  11 237.11 1,107 Outflow (U.G. Sys. 1)

14 Combine 5.164 1 5 2,014 12, 13   ------  ------ Inflow (U.G. Sys. 2)

15 Reservoir 1.159 1 11 2,011  14 231.53 1,460 Outflow (U.G. Sys. 2)

16 Combine 5.765 1 7 4,585 10, 15   ------  ------ TOTAL WEST (PRO)

TAPESTRY-2021-12-17.gpw Return Period: 25 Year Friday, Dec 17, 2021

Hydraflow Hydrographs by Intelisolve v9.1
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  1 

EAST (EX.)

Hydrograph type =  Rational Peak discharge =  12.78 cfs
Storm frequency =  25 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  7,489 cuft
Drainage area =  5.110 ac Runoff coeff. =  0.33
Intensity =  7.580 in/hr Tc by TR55 =  7.32 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  2 

WEST (EX)

Hydrograph type =  Rational Peak discharge =  6.127 cfs
Storm frequency =  25 yrs Time to peak =  9 min
Time interval =  1  min Hyd. volume =  4,412 cuft
Drainage area =  2.630 ac Runoff coeff. =  0.34
Intensity =  6.852 in/hr Tc by TR55 =  9.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  3 

EAST UNDET. (PRO.)

Hydrograph type =  Rational Peak discharge =  6.318 cfs
Storm frequency =  25 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  3,538 cuft
Drainage area =  2.720 ac Runoff coeff. =  0.3
Intensity =  7.742 in/hr Tc by TR55 =  7.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  4 

EAST DET.1  (PRO.)

Hydrograph type =  Rational Peak discharge =  5.920 cfs
Storm frequency =  25 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  2,368 cuft
Drainage area =  1.320 ac Runoff coeff. =  0.5
Intensity =  8.970 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  5 

EAST DET.2  (PRO.)

Hydrograph type =  Rational Peak discharge =  6.055 cfs
Storm frequency =  25 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  2,422 cuft
Drainage area =  0.900 ac Runoff coeff. =  0.75
Intensity =  8.970 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  6 

Outflow (U.G. Sys. 3)

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  25 yrs Time to peak =  n/a
Time interval =  1  min Hyd. volume =  0 cuft
Inflow hyd. No. =  4 - EAST DET.1  (PRO.) Max. Elevation =  227.16 ft
Reservoir name =  U.G. STORAGE SYSTEM #3 Max. Storage =  2,309 cuft

Storage Indication method used.
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Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  7 

Inflow (WQ Basin)

Hydrograph type =  Combine Peak discharge =  6.055 cfs
Storm frequency =  25 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  2,361 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  0.900 ac
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  8 

Outflow (WQ Basin)

Hydrograph type =  Reservoir Peak discharge =  1.010 cfs
Storm frequency =  25 yrs Time to peak =  12 min
Time interval =  1  min Hyd. volume =  1,807 cuft
Inflow hyd. No. =  7 - Inflow (WQ Basin) Max. Elevation =  213.40 ft
Reservoir name =  WQ BASIN Max. Storage =  1,968 cuft

Storage Indication method used.
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  Hyd No. 8   Hyd No. 7   Total storage used = 1,968 cuft
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  9 

TOTAL EAST (PRO)

Hydrograph type =  Combine Peak discharge =  7.139 cfs
Storm frequency =  25 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  5,219 cuft
Inflow hyds. =  3, 8 Contrib. drain. area =  2.720 ac
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  10 

WEST UNDET. (PRO.)

Hydrograph type =  Rational Peak discharge =  4.766 cfs
Storm frequency =  25 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  2,669 cuft
Drainage area =  1.710 ac Runoff coeff. =  0.36
Intensity =  7.742 in/hr Tc by TR55 =  7.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  11 

WEST DET.1 (PRO.)

Hydrograph type =  Rational Peak discharge =  2.839 cfs
Storm frequency =  25 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,136 cuft
Drainage area =  0.386 ac Runoff coeff. =  0.82
Intensity =  8.970 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  12 

WEST DET.2 (PRO.)

Hydrograph type =  Rational Peak discharge =  5.164 cfs
Storm frequency =  25 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  2,065 cuft
Drainage area =  0.702 ac Runoff coeff. =  0.82
Intensity =  8.970 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  13 

Outflow (U.G. Sys. 1)

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  25 yrs Time to peak =  n/a
Time interval =  1  min Hyd. volume =  0 cuft
Inflow hyd. No. =  11 - WEST DET.1 (PRO.) Max. Elevation =  237.11 ft
Reservoir name =  U.G. STORAGE SYSTEM #1 Max. Storage =  1,107 cuft

Storage Indication method used.
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  Hyd No. 13   Hyd No. 11   Total storage used = 1,107 cuft
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  14 

Inflow (U.G. Sys. 2)

Hydrograph type =  Combine Peak discharge =  5.164 cfs
Storm frequency =  25 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  2,014 cuft
Inflow hyds. =  12, 13 Contrib. drain. area =  0.702 ac
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  15 

Outflow (U.G. Sys. 2)

Hydrograph type =  Reservoir Peak discharge =  1.159 cfs
Storm frequency =  25 yrs Time to peak =  11 min
Time interval =  1  min Hyd. volume =  2,011 cuft
Inflow hyd. No. =  14 - Inflow (U.G. Sys. 2) Max. Elevation =  231.53 ft
Reservoir name =  U.G. STORAGE SYSTEM #2 Max. Storage =  1,460 cuft

Storage Indication method used.
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  16 

TOTAL WEST (PRO)

Hydrograph type =  Combine Peak discharge =  5.765 cfs
Storm frequency =  25 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  4,585 cuft
Inflow hyds. =  10, 15 Contrib. drain. area =  1.710 ac
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Hydrograph Summary Report
79

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 Rational 14.49 1 7 8,492   ----   ------  ------ EAST (EX.)

2 Rational 6.942 1 9 4,998   ----   ------  ------ WEST (EX)

3 Rational 7.165 1 7 4,012   ----   ------  ------ EAST UNDET. (PRO.)

4 Rational 6.726 1 5 2,690   ----   ------  ------ EAST DET.1  (PRO.)

5 Rational 6.879 1 5 2,752   ----   ------  ------ EAST DET.2  (PRO.)

6 Reservoir 0.000 1 n/a 0  4 227.70 2,623 Outflow (U.G. Sys. 3)

7 Combine 6.879 1 5 2,683 5, 6   ------  ------ Inflow (WQ Basin)

8 Reservoir 1.098 1 12 2,129  7 213.60 2,241 Outflow (WQ Basin)

9 Combine 8.061 1 7 5,998 3, 8   ------  ------ TOTAL EAST (PRO)

10 Rational 5.405 1 7 3,027   ----   ------  ------ WEST UNDET. (PRO.)

11 Rational 3.226 1 5 1,290   ----   ------  ------ WEST DET.1 (PRO.)

12 Rational 5.866 1 5 2,347   ----   ------  ------ WEST DET.2 (PRO.)

13 Reservoir 0.000 1 n/a 0  11 237.63 1,258 Outflow (U.G. Sys. 1)

14 Combine 5.866 1 5 2,288 12, 13   ------  ------ Inflow (U.G. Sys. 2)

15 Reservoir 1.261 1 11 2,285  14 231.86 1,686 Outflow (U.G. Sys. 2)

16 Combine 6.480 1 7 5,204 10, 15   ------  ------ TOTAL WEST (PRO)

TAPESTRY-2021-12-17.gpw Return Period: 50 Year Friday, Dec 17, 2021

Hydraflow Hydrographs by Intelisolve v9.1



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  1 

EAST (EX.)

Hydrograph type =  Rational Peak discharge =  14.49 cfs
Storm frequency =  50 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  8,492 cuft
Drainage area =  5.110 ac Runoff coeff. =  0.33
Intensity =  8.594 in/hr Tc by TR55 =  7.32 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  2 

WEST (EX)

Hydrograph type =  Rational Peak discharge =  6.942 cfs
Storm frequency =  50 yrs Time to peak =  9 min
Time interval =  1  min Hyd. volume =  4,998 cuft
Drainage area =  2.630 ac Runoff coeff. =  0.34
Intensity =  7.763 in/hr Tc by TR55 =  9.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  3 

EAST UNDET. (PRO.)

Hydrograph type =  Rational Peak discharge =  7.165 cfs
Storm frequency =  50 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  4,012 cuft
Drainage area =  2.720 ac Runoff coeff. =  0.3
Intensity =  8.781 in/hr Tc by TR55 =  7.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  4 

EAST DET.1  (PRO.)

Hydrograph type =  Rational Peak discharge =  6.726 cfs
Storm frequency =  50 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  2,690 cuft
Drainage area =  1.320 ac Runoff coeff. =  0.5
Intensity =  10.191 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  5 

EAST DET.2  (PRO.)

Hydrograph type =  Rational Peak discharge =  6.879 cfs
Storm frequency =  50 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  2,752 cuft
Drainage area =  0.900 ac Runoff coeff. =  0.75
Intensity =  10.191 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  6 

Outflow (U.G. Sys. 3)

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  50 yrs Time to peak =  n/a
Time interval =  1  min Hyd. volume =  0 cuft
Inflow hyd. No. =  4 - EAST DET.1  (PRO.) Max. Elevation =  227.70 ft
Reservoir name =  U.G. STORAGE SYSTEM #3 Max. Storage =  2,623 cuft

Storage Indication method used.
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  7 

Inflow (WQ Basin)

Hydrograph type =  Combine Peak discharge =  6.879 cfs
Storm frequency =  50 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  2,683 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  0.900 ac
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  8 

Outflow (WQ Basin)

Hydrograph type =  Reservoir Peak discharge =  1.098 cfs
Storm frequency =  50 yrs Time to peak =  12 min
Time interval =  1  min Hyd. volume =  2,129 cuft
Inflow hyd. No. =  7 - Inflow (WQ Basin) Max. Elevation =  213.60 ft
Reservoir name =  WQ BASIN Max. Storage =  2,241 cuft

Storage Indication method used.
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  9 

TOTAL EAST (PRO)

Hydrograph type =  Combine Peak discharge =  8.061 cfs
Storm frequency =  50 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  5,998 cuft
Inflow hyds. =  3, 8 Contrib. drain. area =  2.720 ac
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  10 

WEST UNDET. (PRO.)

Hydrograph type =  Rational Peak discharge =  5.405 cfs
Storm frequency =  50 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  3,027 cuft
Drainage area =  1.710 ac Runoff coeff. =  0.36
Intensity =  8.781 in/hr Tc by TR55 =  7.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  11 

WEST DET.1 (PRO.)

Hydrograph type =  Rational Peak discharge =  3.226 cfs
Storm frequency =  50 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,290 cuft
Drainage area =  0.386 ac Runoff coeff. =  0.82
Intensity =  10.191 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  12 

WEST DET.2 (PRO.)

Hydrograph type =  Rational Peak discharge =  5.866 cfs
Storm frequency =  50 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  2,347 cuft
Drainage area =  0.702 ac Runoff coeff. =  0.82
Intensity =  10.191 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hydraflow Hydrographs by Intelisolve v9.1 Friday, Dec 17, 2021

Hyd. No.  13 

Outflow (U.G. Sys. 1)

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  50 yrs Time to peak =  n/a
Time interval =  1  min Hyd. volume =  0 cuft
Inflow hyd. No. =  11 - WEST DET.1 (PRO.) Max. Elevation =  237.63 ft
Reservoir name =  U.G. STORAGE SYSTEM #1 Max. Storage =  1,258 cuft

Storage Indication method used.
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  Hyd No. 13   Hyd No. 11   Total storage used = 1,258 cuft
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Hyd. No.  14 

Inflow (U.G. Sys. 2)

Hydrograph type =  Combine Peak discharge =  5.866 cfs
Storm frequency =  50 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  2,288 cuft
Inflow hyds. =  12, 13 Contrib. drain. area =  0.702 ac
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Hyd. No.  15 

Outflow (U.G. Sys. 2)

Hydrograph type =  Reservoir Peak discharge =  1.261 cfs
Storm frequency =  50 yrs Time to peak =  11 min
Time interval =  1  min Hyd. volume =  2,285 cuft
Inflow hyd. No. =  14 - Inflow (U.G. Sys. 2) Max. Elevation =  231.86 ft
Reservoir name =  U.G. STORAGE SYSTEM #2 Max. Storage =  1,686 cuft

Storage Indication method used.
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Hyd. No.  16 

TOTAL WEST (PRO)

Hydrograph type =  Combine Peak discharge =  6.480 cfs
Storm frequency =  50 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  5,204 cuft
Inflow hyds. =  10, 15 Contrib. drain. area =  1.710 ac
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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 Rational 16.20 1 7 9,491   ----   ------  ------ EAST (EX.)

2 Rational 7.762 1 9 5,589   ----   ------  ------ WEST (EX)

3 Rational 8.007 1 7 4,484   ----   ------  ------ EAST UNDET. (PRO.)

4 Rational 7.509 1 5 3,004   ----   ------  ------ EAST DET.1  (PRO.)

5 Rational 7.680 1 5 3,072   ----   ------  ------ EAST DET.2  (PRO.)

6 Reservoir 1.421 1 11 169  4 228.57 2,773 Outflow (U.G. Sys. 3)

7 Combine 7.680 1 5 3,164 5, 6   ------  ------ Inflow (WQ Basin)

8 Reservoir 1.213 1 12 2,610  7 213.92 2,636 Outflow (WQ Basin)

9 Combine 8.972 1 7 6,934 3, 8   ------  ------ TOTAL EAST (PRO)

10 Rational 6.041 1 7 3,383   ----   ------  ------ WEST UNDET. (PRO.)

11 Rational 3.601 1 5 1,440   ----   ------  ------ WEST DET.1 (PRO.)

12 Rational 6.549 1 5 2,620   ----   ------  ------ WEST DET.2 (PRO.)

13 Reservoir 1.231 1 12 78  11 238.53 1,350 Outflow (U.G. Sys. 1)

14 Combine 6.549 1 5 2,632 12, 13   ------  ------ Inflow (U.G. Sys. 2)

15 Reservoir 1.386 1 12 2,629  14 232.33 1,936 Outflow (U.G. Sys. 2)

16 Combine 7.184 1 7 5,891 10, 15   ------  ------ TOTAL WEST (PRO)

TAPESTRY-2021-12-17.gpw Return Period: 100 Year Friday, Dec 17, 2021

Hydraflow Hydrographs by Intelisolve v9.1
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Hyd. No.  1 

EAST (EX.)

Hydrograph type =  Rational Peak discharge =  16.20 cfs
Storm frequency =  100 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  9,491 cuft
Drainage area =  5.110 ac Runoff coeff. =  0.33
Intensity =  9.605 in/hr Tc by TR55 =  7.32 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hyd. No.  2 

WEST (EX)

Hydrograph type =  Rational Peak discharge =  7.762 cfs
Storm frequency =  100 yrs Time to peak =  9 min
Time interval =  1  min Hyd. volume =  5,589 cuft
Drainage area =  2.630 ac Runoff coeff. =  0.34
Intensity =  8.681 in/hr Tc by TR55 =  9.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hyd. No.  3 

EAST UNDET. (PRO.)

Hydrograph type =  Rational Peak discharge =  8.007 cfs
Storm frequency =  100 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  4,484 cuft
Drainage area =  2.720 ac Runoff coeff. =  0.3
Intensity =  9.813 in/hr Tc by TR55 =  7.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hyd. No.  4 

EAST DET.1  (PRO.)

Hydrograph type =  Rational Peak discharge =  7.509 cfs
Storm frequency =  100 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  3,004 cuft
Drainage area =  1.320 ac Runoff coeff. =  0.5
Intensity =  11.377 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hyd. No.  5 

EAST DET.2  (PRO.)

Hydrograph type =  Rational Peak discharge =  7.680 cfs
Storm frequency =  100 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  3,072 cuft
Drainage area =  0.900 ac Runoff coeff. =  0.75
Intensity =  11.377 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hyd. No.  6 

Outflow (U.G. Sys. 3)

Hydrograph type =  Reservoir Peak discharge =  1.421 cfs
Storm frequency =  100 yrs Time to peak =  11 min
Time interval =  1  min Hyd. volume =  169 cuft
Inflow hyd. No. =  4 - EAST DET.1  (PRO.) Max. Elevation =  228.57 ft
Reservoir name =  U.G. STORAGE SYSTEM #3 Max. Storage =  2,773 cuft

Storage Indication method used.
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  Hyd No. 6   Hyd No. 4   Total storage used = 2,773 cuft
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Hyd. No.  7 

Inflow (WQ Basin)

Hydrograph type =  Combine Peak discharge =  7.680 cfs
Storm frequency =  100 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  3,164 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  0.900 ac
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Hyd. No.  8 

Outflow (WQ Basin)

Hydrograph type =  Reservoir Peak discharge =  1.213 cfs
Storm frequency =  100 yrs Time to peak =  12 min
Time interval =  1  min Hyd. volume =  2,610 cuft
Inflow hyd. No. =  7 - Inflow (WQ Basin) Max. Elevation =  213.92 ft
Reservoir name =  WQ BASIN Max. Storage =  2,636 cuft

Storage Indication method used.
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Hyd. No.  9 

TOTAL EAST (PRO)

Hydrograph type =  Combine Peak discharge =  8.972 cfs
Storm frequency =  100 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  6,934 cuft
Inflow hyds. =  3, 8 Contrib. drain. area =  2.720 ac
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Hyd. No.  10 

WEST UNDET. (PRO.)

Hydrograph type =  Rational Peak discharge =  6.041 cfs
Storm frequency =  100 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  3,383 cuft
Drainage area =  1.710 ac Runoff coeff. =  0.36
Intensity =  9.813 in/hr Tc by TR55 =  7.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hyd. No.  11 

WEST DET.1 (PRO.)

Hydrograph type =  Rational Peak discharge =  3.601 cfs
Storm frequency =  100 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  1,440 cuft
Drainage area =  0.386 ac Runoff coeff. =  0.82
Intensity =  11.377 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hyd. No.  12 

WEST DET.2 (PRO.)

Hydrograph type =  Rational Peak discharge =  6.549 cfs
Storm frequency =  100 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  2,620 cuft
Drainage area =  0.702 ac Runoff coeff. =  0.82
Intensity =  11.377 in/hr Tc by User =  5.00 min
IDF Curve =  IDF CURVE.IDF Asc/Rec limb fact =  1/1.66667
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Hyd. No.  13 

Outflow (U.G. Sys. 1)

Hydrograph type =  Reservoir Peak discharge =  1.231 cfs
Storm frequency =  100 yrs Time to peak =  12 min
Time interval =  1  min Hyd. volume =  78 cuft
Inflow hyd. No. =  11 - WEST DET.1 (PRO.) Max. Elevation =  238.53 ft
Reservoir name =  U.G. STORAGE SYSTEM #1 Max. Storage =  1,350 cuft

Storage Indication method used.
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  Hyd No. 13   Hyd No. 11   Total storage used = 1,350 cuft
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Hyd. No.  14 

Inflow (U.G. Sys. 2)

Hydrograph type =  Combine Peak discharge =  6.549 cfs
Storm frequency =  100 yrs Time to peak =  5 min
Time interval =  1  min Hyd. volume =  2,632 cuft
Inflow hyds. =  12, 13 Contrib. drain. area =  0.702 ac
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Hyd. No.  15 

Outflow (U.G. Sys. 2)

Hydrograph type =  Reservoir Peak discharge =  1.386 cfs
Storm frequency =  100 yrs Time to peak =  12 min
Time interval =  1  min Hyd. volume =  2,629 cuft
Inflow hyd. No. =  14 - Inflow (U.G. Sys. 2) Max. Elevation =  232.33 ft
Reservoir name =  U.G. STORAGE SYSTEM #2 Max. Storage =  1,936 cuft

Storage Indication method used.
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Hyd. No.  16 

TOTAL WEST (PRO)

Hydrograph type =  Combine Peak discharge =  7.184 cfs
Storm frequency =  100 yrs Time to peak =  7 min
Time interval =  1  min Hyd. volume =  5,891 cuft
Inflow hyds. =  10, 15 Contrib. drain. area =  1.710 ac
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Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 20.6018 3.9000 0.7306 --------

2 23.3393 3.6000 0.7167 --------

3 0.0000 0.0000 0.0000 --------

5 29.9317 3.7000 0.7174 --------

10 36.1004 3.9000 0.7226 --------

25 42.8187 3.8000 0.7187 --------

50 47.2025 3.6000 0.7124 --------

100 53.4440 3.7000 0.7151 --------

File name: IDF CURVE.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 4.17 3.01 2.41 2.03 1.76 1.57 1.42 1.30 1.20 1.12 1.05 0.99

2 4.99 3.59 2.87 2.42 2.11 1.88 1.70 1.56 1.44 1.35 1.26 1.19

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 6.34 4.58 3.66 3.09 2.69 2.40 2.17 1.99 1.84 1.72 1.61 1.52

10 7.44 5.39 4.32 3.64 3.18 2.83 2.56 2.35 2.17 2.02 1.90 1.79

25 8.97 6.49 5.20 4.39 3.83 3.41 3.09 2.83 2.62 2.44 2.29 2.16

50 10.19 7.35 5.88 4.96 4.33 3.86 3.50 3.21 2.97 2.77 2.60 2.45

100 11.38 8.22 6.58 5.56 4.85 4.32 3.91 3.59 3.32 3.10 2.90 2.74

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: IDF CURVE.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 2.62 3.31 0.00 4.41 5.32 6.58 7.50 8.52

SCS 6-Hr 1.83 2.23 0.00 2.87 3.40 4.13 4.66 5.25

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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State of Connecticut

13—Walpole sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2svkl
Elevation: 0 to 1,020 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 250 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Walpole and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Walpole

Setting
Landform: Depressions, outwash plains, outwash terraces, 

depressions, deltas
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread, dip, talf
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Sandy glaciofluvial deposits derived from igneous, 

metamorphic and sedimentary rock

Typical profile
Oe - 0 to 1 inches: mucky peat
A - 1 to 7 inches: sandy loam
Bg - 7 to 21 inches: sandy loam
BC - 21 to 25 inches: gravelly sandy loam
C - 25 to 65 inches: very gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately low to high (0.14 to 14.17 in/hr)
Depth to water table: About 0 to 4 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.4 

inches)

Map Unit Description: Walpole sandy loam, 0 to 3 percent slopes---State of Connecticut SOIL BIO - 13
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: B/D
Ecological site: F144AY028MA - Wet Outwash
Hydric soil rating: Yes

Minor Components

Sudbury
Percent of map unit: 10 percent
Landform: Outwash plains, deltas, terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Scarboro
Percent of map unit: 10 percent
Landform: Outwash plains, deltas, outwash terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: State of Connecticut
Survey Area Data: Version 21, Sep 7, 2021

Map Unit Description: Walpole sandy loam, 0 to 3 percent slopes---State of Connecticut SOIL BIO - 13

Natural Resources
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State of Connecticut

15—Scarboro muck, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2svkt
Elevation: 0 to 1,350 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Scarboro and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Scarboro

Setting
Landform: Drainageways, depressions, outwash deltas, outwash 

terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread, dip
Down-slope shape: Concave
Across-slope shape: Linear, concave
Parent material: Sandy glaciofluvial deposits derived from schist 

and/or gneiss and/or granite

Typical profile
Oa - 0 to 8 inches: muck
A - 8 to 14 inches: mucky fine sandy loam
Cg1 - 14 to 22 inches: sand
Cg2 - 22 to 65 inches: gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Very poorly drained
Runoff class: Negligible
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately high to high (1.42 to 14.17 in/hr)
Depth to water table: About 0 to 2 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.1 

inches)

Interpretive groups
Land capability classification (irrigated): None specified

Map Unit Description: Scarboro muck, 0 to 3 percent slopes---State of Connecticut SOIL BIO - 15
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Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: A/D
Ecological site: F144AY031MA - Very Wet Outwash
Hydric soil rating: Yes

Minor Components

Timakwa
Percent of map unit: 10 percent
Landform: Swamps
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread, dip
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: Yes

Walpole
Percent of map unit: 8 percent
Landform: Deltas, depressions, outwash plains, depressions, 

outwash terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread, talf, dip
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Deerfield
Percent of map unit: 2 percent
Landform: Terraces, outwash plains
Landform position (three-dimensional): Tread, dip
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

Data Source Information

Soil Survey Area: State of Connecticut
Survey Area Data: Version 21, Sep 7, 2021

Map Unit Description: Scarboro muck, 0 to 3 percent slopes---State of Connecticut SOIL BIO - 15

Natural Resources
Conservation Service
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State of Connecticut

34B—Merrimac fine sandy loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2tyqs
Elevation: 0 to 1,290 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Merrimac and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Merrimac

Setting
Landform: Outwash plains, outwash terraces, moraines, eskers, 

kames
Landform position (two-dimensional): Summit, shoulder, backslope, 

footslope
Landform position (three-dimensional): Side slope, crest, riser, 

tread
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loamy glaciofluvial deposits derived from granite, 

schist, and gneiss over sandy and gravelly glaciofluvial 
deposits derived from granite, schist, and gneiss

Typical profile
Ap - 0 to 10 inches: fine sandy loam
Bw1 - 10 to 22 inches: fine sandy loam
Bw2 - 22 to 26 inches: stratified gravel to gravelly loamy sand
2C - 26 to 65 inches: stratified gravel to very gravelly sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately high to very high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Maximum salinity: Nonsaline (0.0 to 1.4 mmhos/cm)
Sodium adsorption ratio, maximum: 1.0

Map Unit Description: Merrimac fine sandy loam, 3 to 8 percent slopes---State of Connecticut SOIL BIO - 34B

Natural Resources
Conservation Service

Web Soil Survey
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Available water supply, 0 to 60 inches: Low (about 4.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2s
Hydrologic Soil Group: A
Ecological site: F145XY008MA - Dry Outwash
Hydric soil rating: No

Minor Components

Sudbury
Percent of map unit: 5 percent
Landform: Deltas, terraces, outwash plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Hinckley
Percent of map unit: 5 percent
Landform: Deltas, kames, eskers, outwash plains
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Head slope, nose slope, 

side slope, crest, rise
Down-slope shape: Convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Windsor
Percent of map unit: 3 percent
Landform: Outwash terraces, dunes, deltas, outwash plains
Landform position (two-dimensional): Shoulder
Landform position (three-dimensional): Tread, riser
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Agawam
Percent of map unit: 2 percent
Landform: Outwash plains, outwash terraces, moraines, stream 

terraces, eskers, kames
Landform position (three-dimensional): Rise
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Data Source Information

Soil Survey Area: State of Connecticut
Survey Area Data: Version 21, Sep 7, 2021

Map Unit Description: Merrimac fine sandy loam, 3 to 8 percent slopes---State of Connecticut SOIL BIO - 34B

Natural Resources
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State of Connecticut

38E—Hinckley loamy sand, 15 to 45 percent slopes

Map Unit Setting
National map unit symbol: 2svmj
Elevation: 0 to 1,280 feet
Mean annual precipitation: 36 to 71 inches
Mean annual air temperature: 39 to 55 degrees F
Frost-free period: 140 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Hinckley and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Hinckley

Setting
Landform: Eskers, kames, outwash deltas, outwash terraces, 

moraines, outwash plains, kame terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Head slope, nose slope, 

side slope, crest, riser
Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Parent material: Sandy and gravelly glaciofluvial deposits derived 

from gneiss and/or granite and/or schist

Typical profile
Oe - 0 to 1 inches: moderately decomposed plant material
A - 1 to 8 inches: loamy sand
Bw1 - 8 to 11 inches: gravelly loamy sand
Bw2 - 11 to 16 inches: gravelly loamy sand
BC - 16 to 19 inches: very gravelly loamy sand
C - 19 to 65 inches: very gravelly sand

Properties and qualities
Slope: 15 to 45 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately high to very high (1.42 to 99.90 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 3.1 inches)

Map Unit Description: Hinckley loamy sand, 15 to 45 percent slopes---State of Connecticut SOIL BIO - 38E

Natural Resources
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: A
Ecological site: F144AY022MA - Dry Outwash
Hydric soil rating: No

Minor Components

Windsor
Percent of map unit: 5 percent
Landform: Eskers, kames, moraines, outwash deltas, outwash 

terraces, outwash plains, kame terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Head slope, nose slope, 

side slope, crest, riser
Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Hydric soil rating: No

Merrimac
Percent of map unit: 5 percent
Landform: Outwash plains, outwash terraces, moraines, eskers, 

kames
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Head slope, nose slope, 

side slope, crest, riser
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Agawam
Percent of map unit: 3 percent
Landform: Eskers, kame terraces, outwash deltas, outwash 

terraces, moraines, kames, outwash plains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Head slope, nose slope, 

side slope, crest, riser
Down-slope shape: Concave, convex, linear
Across-slope shape: Convex, linear, concave
Hydric soil rating: No

Sudbury
Percent of map unit: 2 percent
Landform: Kames, eskers, outwash deltas, outwash plains, kame 

terraces, outwash terraces, moraines
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Concave, linear
Across-slope shape: Linear, concave

Map Unit Description: Hinckley loamy sand, 15 to 45 percent slopes---State of Connecticut SOIL BIO - 38E
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Hydric soil rating: No

Data Source Information

Soil Survey Area: State of Connecticut
Survey Area Data: Version 21, Sep 7, 2021

Map Unit Description: Hinckley loamy sand, 15 to 45 percent slopes---State of Connecticut SOIL BIO - 38E

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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State of Connecticut

305—Udorthents-Pits complex, gravelly

Map Unit Setting
National map unit symbol: 9lmf
Elevation: 0 to 2,000 feet
Mean annual precipitation: 43 to 54 inches
Mean annual air temperature: 45 to 55 degrees F
Frost-free period: 120 to 185 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents and similar soils: 65 percent
Pits: 25 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Udorthents

Setting
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Gravelly outwash

Typical profile
A - 0 to 5 inches: loam
C1 - 5 to 21 inches: gravelly loam
C2 - 21 to 80 inches: very gravelly sandy loam

Properties and qualities
Slope: 0 to 35 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low 

to high (0.00 to 1.98 in/hr)
Depth to water table: About 24 to 54 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 6.8 

inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Hydric soil rating: No

Map Unit Description: Udorthents-Pits complex, gravelly---State of Connecticut SOIL BIO - 305

Natural Resources
Conservation Service
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Description of Pits

Typical profile
C - 0 to 65 inches: very gravelly sand

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: Unranked

Minor Components

Windsor
Percent of map unit: 2 percent
Landform: Terraces, outwash plains, kames
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Merrimac
Percent of map unit: 2 percent
Landform: Terraces, outwash plains, kames
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Hinckley
Percent of map unit: 2 percent
Landform: Terraces, outwash plains, kames, eskers
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Gloucester
Percent of map unit: 2 percent
Landform: Hills
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Sudbury
Percent of map unit: 1 percent
Landform: Terraces, outwash plains
Down-slope shape: Concave
Across-slope shape: Linear
Hydric soil rating: No

Ninigret
Percent of map unit: 1 percent
Landform: Terraces, outwash plains
Down-slope shape: Linear
Across-slope shape: Concave

Map Unit Description: Udorthents-Pits complex, gravelly---State of Connecticut SOIL BIO - 305
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Hydric soil rating: No

Data Source Information

Soil Survey Area: State of Connecticut
Survey Area Data: Version 21, Sep 7, 2021

Map Unit Description: Udorthents-Pits complex, gravelly---State of Connecticut SOIL BIO - 305

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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12/17/2021

U.G. Storage System #1

Stage-Storage Relationship

Number of SC-740 Chambers = 18
  

Minimum-recommended Water Quality Volume = 1,203 CU FT

WQV Provided whithin chamber system at beneath elevation 238.00: 
Storage vol.@ el. 237.50 = 1,227 CU FT  

             18 Chambers Provided: Total Storage = 1,348 CU FT

Elevation

U.G. Chamber 
Storage Volume  

per LF

Chamber 
System 
Length

Incremental 
Storage Volume

Cumulative 
Storage 
Volume

Storage Vol. 
per Chamber 

(CU FT) *
(CU FT) (FT) (CU FT) (CU FT)

Stormceptor 
Units ***

234.50 0.000 128 0 0 0

235.00 0.950 128 122 122 6.76

235.50 2.044 128 262 384 21.31

236.00 1.956 128 251 634 35.23

236.50 1.821 128 233 867 48.19

237.00 1.612 128 206 1074 59.66

237.50 1.192 128 153 1227 68.14

238.00 0.950 128 122 1348 74.9

* see cut sheet for volumetric capacity of unit and stone fill

Simsbury, Connecticut
DORSET CROSSING - CASTERBRIDGE CROSSING 



12/17/2021

U.G. Storage System #2

Stage-Storage Relationship

Number of SC-740 Chambers = 30

Minimum-recommended Water Quality Volume = 2,162 CU FT

WQV Provided whithin chamber system at beneath elevation 232.50: 
Storage vol.@ el. 233.00 = 2,247 CU FT  

             30 Chambers Provided: Total Storage = 2,247 CU FT

Elevation

U.G. Chamber 
Storage Volume  

per LF

Chamber 
System 
Length

Incremental 
Storage Volume

Cumulative 
Storage 
Volume

Storage Vol. 
per Chamber 

(CU FT) *
(CU FT) (FT) (CU FT) (CU FT)

Stormceptor 
Units ***

229.50 0.000 214 0 0 0

230.00 0.950 214 203 203 6.76

230.50 2.044 214 437 639 21.31

231.00 1.956 214 418 1057 35.23

231.50 1.821 214 389 1446 48.19

232.00 1.612 214 344 1790 59.66

232.50 1.192 214 254 2044 68.14

233.00 0.950 214 203 2247 74.9

* see cut sheet for volumetric capacity of unit and stone fill

DORSET CROSSING - CASTERBRIDGE CROSSING 
Simsbury, Connecticut



12/17/2021

U.G. Storage System #3

Stage-Storage Relationship

Number of SC-740 Chambers = 37

Minimum-recommended Water Quality Volume = 2,020 CU FT

WQV Provided whithin chamber system at beneath elevation 228.00: 
Storage vol.@ el. 228.00 = 2,771 CU FT  

             37 Chambers Provided: Total Storage = 2,771 CU FT

Elevation

U.G. Chamber 
Storage Volume  

per LF

Chamber 
System 
Length

Incremental 
Storage Volume

Cumulative 
Storage 
Volume

Storage Vol. 
per Chamber 

(CU FT) *
(CU FT) (FT) (CU FT) (CU FT)

Stormceptor 
Units ***

224.50 0.000 263 0 0 0

225.00 0.950 263 250 250 6.76

225.50 2.044 263 538 788 21.31

226.00 1.956 263 515 1304 35.23

226.50 1.821 263 480 1783 48.19

227.00 1.612 263 424 2207 59.66

227.50 1.192 263 314 2521 68.14

228.00 0.950 263 250 2771 74.9

* see cut sheet for volumetric capacity of unit and stone fill

Simsbury, Connecticut
DORSET CROSSING - CASTERBRIDGE CROSSING 





����������	
���	�������������������������������������� ���������� �!��"��#$%&�'%(�)��*+,+-�. /�'���01��*(�2!11!� �(�32��+4-5,�678--78567,96-��:::*��%7;!;�*�<'�
=>?�@>?A�BCD>?@EFB>C�>C�FGA�HF>?@IAJG�HKLMNO�KGE@PA?�ECQ�>FGA?�RSH�T?>QUJFVW�TXAEVA�J>CFEJF�>U?�KUVF>@A?�HA?YBJA�ZAT?AVACFEFBYAV�EF�[L\OOL\][L̂M[O

_̀a�bcdefg�hij�klijmnmlig�lo�ahpdq�hed�hrhmphspd�li�ntd�_̀a�udsgmndv�uuuwhjgxymydwzlfctd�_̀a�pl{l�hij�ntd�|eddi�anemyd�hed�ed{mgndedj�nehjdfhe}g�lo�_jrhizdj�̀ehmih{d�a~gndfgv��izw��anlefcdzt��mg�h�ed{mgndedj�nehjdfhe}�lo�anlefcdztv��izw���������_jrhizdj�̀ehmih{d�a~gndfgv��izw���a�����������������ka

HKLMNO�K����RI����HI�ZR���������H���Z�K�R���Z_gg�fdg�����anlid��lelgmn~w�khpz�phnmlig�hed��hgdj��yli�h��q������ff��anlid��hgd��ijde�kthfsdegw

� ¡¢£�¤¥¥�¦§¦̈�©ª̈�«¬§¬̈�®̈ �̄°©�±ª°²³́µ�©°²�µ³¶·�³¥¥̧ª̧°¹³º�̧¹¶·�«»�®®̄�°©�±ª°¹µ�©°¼¹¥³ª̧°¹§�
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STORM DRAINAGE SYSTEM DESIGN COMPUTATION  SHEET

F. A. Hesketh & Associates, Inc. JOB: 04174 - CASTERBRIDGE CROSSING 

Civil & Traffic Engineers - Surveyors CALCULATED BY:     DRT                          DATE:  DECEMBER 17, 2021

Planners - Landscape Architects CHECKED BY:               CHECKED BY:                                     DATE:                          .

 COVER  CONDITION

 RUNOFF   'C'

 DRAINAGE  AREA  (Ac.) A1 (AxC)1 A3 (AxC)3 A3 (AxC)3 A AxC C

CB2 0.000 0.000 0.181 0.027 0.176 0.158 0.357 0.185 0.520

CB3 0.000 0.000 0.002 0.000 0.019 0.017 0.021 0.017 0.823

CB5 0.000 0.000 0.037 0.006 0.000 0.000 0.037 0.006 0.150

CB6 0.137 0.041 0.035 0.005 0.000 0.000 0.171 0.046 0.270

CB7 0.383 0.115 0.276 0.041 0.000 0.000 0.659 0.156 0.237

CB8A 0.000 0.000 0.030 0.005 0.116 0.104 0.146 0.109 0.744

CB12A 0.000 0.000 0.012 0.002 0.186 0.167 0.198 0.169 0.855

CB13A 0.000 0.000 0.016 0.002 0.109 0.098 0.125 0.100 0.802

CB19 0.000 0.000 0.060 0.009 0.000 0.000 0.060 0.009 0.150

CB22A 0.000 0.000 0.009 0.001 0.133 0.120 0.142 0.121 0.853

CB23A 0.000 0.000 0.054 0.008 0.286 0.258 0.340 0.266 0.782

CB24 0.000 0.000 0.068 0.010 0.044 0.039 0.111 0.049 0.444

CB25 0.000 0.000 0.024 0.004 0.034 0.031 0.058 0.034 0.593

CB26 0.000 0.000 0.038 0.006 0.011 0.010 0.049 0.016 0.324

CB27 0.239 0.072 0.174 0.026 0.027 0.025 0.440 0.122 0.278

CB29 0.050 0.015 0.069 0.010 0.000 0.000 0.118 0.025 0.213

CB30 0.030 0.009 0.057 0.009 0.000 0.000 0.087 0.018 0.202

CB31 0.197 0.059 0.058 0.009 0.033 0.029 0.288 0.097 0.338

RL 'A' 0.000 0.000 0.000 0.000 0.451 0.405 0.451 0.405 0.900

RL 'B' 0.000 0.000 0.000 0.000 0.618 0.556 0.618 0.556 0.900

TD10A 0.000 0.000 0.048 0.007 0.056 0.051 0.105 0.058 0.553

TD13B 0.000 0.000 0.007 0.001 0.048 0.043 0.055 0.044 0.808

TD20A 0.000 0.000 0.075 0.011 0.052 0.047 0.128 0.058 0.458

C1=0.30  C3=0.90

PIPE TO PIPE ANAYLSIS  - CASTERBRIDGE 

TOTALIMPERVIOUSWOODS LANDSCAPED

 C2=0.15

Catchment Areas Weighted Runoff Coefficient Calculations
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