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INTRODUCTION 
A newly proposal for annexation includes 54.33 acres of land to be zone single-family, located at 9164, 

9384, and 9474 Golf Club Road SE.  The Marion County Tax Assessor currently lists the property in 

Aumsville, Oregon, as the land has not been annexed into the City of Stayton.  This area is split into 4 

phases, with Phases 1 through 3 proposed for development for this application.  Overall, the 54.33 acres 

would result in the development of 124 single-family dwelling units, as well as 15.76 acres of undisturbed 

open space. 

The approximate project area can be seen in Figure 1 outlined in ORANGE.  The area outlined in BLUE is 

future area used for facility sizing. 

Figure 1: Aerial picture with approximate project boundary 

The development will be required to construct stormwater improvements to provide stormwater quality 

as well as flow control such that the stormwater leaving the property matches the predeveloped flowrates 

for the 2, 5, 10, 25, 50, and 100 year storm events.  The City of Stayton also requires that the 25 year post-

developed flowrate not exceed the 10 year pre-developed flowrate.  The design shall meet all stormwater 

requirements set for in the City of Stayton Stormwater Design Standards. 
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For the purposes of this analysis, the development of 54.33 acres will be considered.  This will demonstrate 

that the proposed stormwater systems can account for the stormwater for all of the stormwater 

generated in this area.  If Phase 4 were not included in the analysis, it would need to include its own 

stormwater facility, which may not be feasible/efficient. 

EXISTING CONDITIONS 
The existing properties are currently located outside the City of Stayton city limits but within the Urban 

Growth Boundary (UGB), in Marion County.  As a part of the development, the property will be annexed 

into City of Stayton city limits. The land surrounding the subject property is within Marion County and 

consists of single-family acreage lots with some accessory structures on the west and wooded wetlands 

to the east. 

The subject property is not currently developed.  There are no improved roadways or existing structures.  

The ground surface is grass, with some trees.  There is a small ditch running in the east/west direction, 

with a high point east of the center of the creek.  There are some wetlands located within the creek as 

well as along the east portion of the property.  These areas are proposed to be avoided and left as 

undeveloped tracts. 

Offsite Drainage 

There is offsite drainage planned for through the subject property.  A detention pond from the Phillips 

and Quail Run developments is planned to drain through a conveyance channel to the existing channel 

that runs east/west before it turns and travels north to Mill Creek.  The east/west channel flows in both 

directions.  The intersection of the conveyance channel from the Phillips/Quail Run detention pond flows 

to the east.  The offsite drainage from the Phillips/Quail Run detention pond will not be collected or routed 

through the proposed development and therefore was not considered as part of the design.  No other 

offsite drainage flows to the subject property. 

Topography and Flowpath 

The topography of the subject property is relatively flat, with an average slope of approximately 0.5%, 

with the highest point of the property in the southeast corner at an elevation of 425 and the lowest point 

of the property in the northwest corner at an elevation of 415.  The portion of the property south of the 

east/west drainage way drains to the drainage way and has a different flowpath than the property located 

north of the east/west drainage way.  The longest hydraulic flowpath for the project can be seen in 

Appendix A.  It extends from the east/west drainage way to the northwest corner of the property for a 

total length of approximately 1,528 lineal feet.  This flowpath is used for the calculation of the 

predeveloped time of concentration. 
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Soils and Hydrologic Soil Group 

Preliminary soils information was obtained from the National Resource Conservation Services Web Soil 

Survey.  The approximate site boundaries were used for the development of the soils map.  From this 

map, four soil types were identified as Courtney gravelly silty clay, Clackamas gravelly loam, Salem gravelly 

loam, and Sifton gravelly loam.  These soil types have hydrologic soil groups listed as D, C/D, B and B 

respectively.  Hydrologic soil group determines the curve numbers selected for the hydrologic analysis.  

For this analysis, the site was split according to the percentage of the area of interest indicated on the 

Web Soil Survey output.  This can be seen in Table 1.  This breakdown of areas of HSG will be used to 

determine the predeveloped runoff rate. 

Table 1: NRCS Web Soil Survey Summary 

Map Unit Symbol Map Unit Name HSG % of Area of Interest Acres

2224A Courtney Gravelly Silty Clay D 17.6 9.56208

Ck Clackamas Gravelly Loam C/D 35.9 19.50447

Sa Salem Gravelly Silt Loam B 1 0.5433

St Sifton Gravelly Loam B 45.5 24.72015

The ground cover type used for calculating the predeveloped condition was determined to be “Meadow-

continuous grass, protected from grazing and generally mowed for hay”.  The corresponding curve 

number values came from the City of Stayton Design Standards.  For the portion of the site with a HSG 

C/D, the curve number corresponding to HSG C will be used for the preliminary analysis, as this gives a 

more conservative predeveloped runoff rate than using HSG D, which would allow for more runoff to 

leave the site. 

Groundwater 

The proximity of the project site to Mill Creek, as well as the presence of HSG D soils indicates that the 

groundwater in this area is shallow.  For this reason, infiltration facilities are deemed inappropriate for 

this site. 

Table 2: Predeveloped Basin Summary Table 

Meadow, HSG B     

CN = 58

Meadow, HSG C     

CN = 71

Meadow, HSG 

D     CN = 78

Predeveloped 25.27 19.5 9.56 66.19 60.7

Basin

Area (ac)
Composite 

CN
Tc (min)
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Point of Discharge 

Given the topography of the site, the existing point of discharge for the site is along Golf Club Road.  This 

water travels to the north along Golf Club Road before it outlets into Mill Creek.  This is in keeping with 

the City of Stayton Stormwater Master Plan.  A portion of the Stormwater Master Plan pertaining to the 

subject property can be seen in Figure CC.   

Figure 2: Recommended Improvements per the City of Stayton Stormwater Master Plan 

DRAINAGE SUBBASINS 
The proposed development consists of 124 single-family lots and the associated roads, sidewalks, utilities, 

and undisturbed wetland areas.  A collector street is required out to Golf Club Road that bisects the project 

into a north subbasin and a south subbasin. 

The portion of the property that is left undisturbed is also a separate subbasin.  The topography of the 

undisturbed area directs water to the northeast towards Mill Creek, in the opposite direction of the 

developed project area point of discharge.  For this reason, the flow from the undisturbed area is 
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calculated and subtracted from the total predeveloped flowrate in order to determine the allowable 

release flowrate for the project. 

Table 3: Developed Subbasin Summary Table 

Impervious, HSG B     

CN = 98

Lawn, HSG B     

CN = 61

Meadow, HSG C     

CN = 71

North 349704 290760 81.0 5

South 577668 424327 82.0 5

Undisturbed 686419 71.0 60.7

Basin
Area (ft

2
)

Composite 

CN
Tc (min)

Stormwater generated from each subbasin will be directed to a detention pond located in each subbasin.  

The north subbasin drains to a detention pond located in the northwest corner of the property, which 

provides treatment and flow control.  Flow from this basin will outlet into the drainage ditch located along 

Golf Club Road.  The south subbasin drains to a detention pond located adjacent to the collector road, 

which provides treatment and flow control.  Flow from this basin will outlet to the Golf Club Road.   

A Post-developed Basin Map can be found in Appendix A. 

HYDROLOGIC ANALYSIS

Stormwater analysis was done using HydroCAD 10.20-7a, using the Santa Barbara Unit Hydrograph 

method.  A Type 1A 24-hour storm distribution was used with the 24-hour rainfall depths obtained from 

the City of Stayton Public Works Design Standards, shown in Table 4. 

Table 4:  24-hour Rainfall Depths from City of Stayton Stormwater Design Standards 

Storm Event

24-hour Rainfall 

Depths (in)

2 year 2.50

5 year 3.00

10 year 3.50

25 year 4.00

50 year 4.50

100 year 4.60

Water Quality 1.61

This design was completed to match the City of Stayton design standards published in 2021.  Because of 

this, the analysis needed to be done for the water quality event, the 2-, 5-, 10-, 25-, 50-, and 100-year 
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events, matching the postdeveloped flowrate to the predeveloped allowed flowrate.  In addition, the City 

of Stayton requires that the 25 year postdeveloped flowrate not exceed the 10-year predeveloped 

flowrate. 

The predeveloped allowable flowrate is determined by taking the total site predeveloped rate and 

subtracting the flowrate generated by the undisturbed subbasin.  Table 5 below shows the analysis and 

the ultimate allowable flowrate used for the purposes of sizing the detention facilities.  Please note that 

the allowable flowrate for the 25-year event is the 10-year allowable flowrate.  This is in accordance with 

the City of Stayton requirement that the 25-year post developed flowrate not exceed the 10-year 

predeveloped flowrate. 

Table 5: Allowable Flowrate (cfs) by storm event 

Storm Event
Predeveloped 

Runoff Rate (cfs)

Undisturbed Area 

Runoff (cfs)

Allowable 

Runoff (cfs)

2 year 1.24 0.49 0.75

5 year 1.91 0.88 1.03

10 year 2.95 1.41 1.54

25 year 4.58 2.03 1.54

50 year 6.5 2.73 3.77

100 year 6.91 2.88 4.03

City of Stayton Public Works Design Standards require a summary table comparing the pre and post 

development runoff values without the use of detention and flow control.  Table CC gives the allowable 

predeveloped flowrate.  The post-developed flowrates are also shown.  The flowrates from the 

undisturbed areas are not included, as that subbasin has been taken into account with the allowable 

flowrate analysis (see Table 5).  These values come from the basin node, without any routing to the 

proposed facilities.  The proposed facilities are discussed in the following section. 

Table 6: Pre to Post summary table without flow control 

Storm Event
Allowable 

Runoff (cfs)

North Area 

Undetained 

Flowrate (cfs)

South Area 

Undetained 

Flowrate (cfs)

TOTAL 

Undetained 

Flowrate (cfs)

2 year 0.75 4.72 7.8 12.52

5 year 1.03 5.72 9.45 15.17

10 year 1.03 6.82 11.24 18.06

25 year 2.55 8.15 13.38 21.53

50 year 3.77 9.55 15.61 25.16

100 year 4.03 9.83 16.06 25.89
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FACILITY DESIGN

The following section discusses the detention ponds and flow control used to meet the performance 

standard requirements of post-developed flowrate to the pre-developed flowrate match for the 2, 5, 10, 

25, 50, and 100 year storm events as well as match the 25 year postdeveloped flowrate to the 10 year 

predeveloped flowrate.  Table CC provides a summary of the flow out of the proposed facilities for all the 

design events, as well as the detention provided and the allowable outflow. 

Ponds 

The ponds were modeled within HydroCAD as irregular shaped ponds.  This involved including the pond 

surface area at the bottom elevation of the pond and the top elevation of the pond.  For both facilities, 

the maximum water depth is 4 feet, with 1 foot of freeboard required above the 100 year water surface 

elevation.  Side slopes were set at 3 feet horizontal for every 1 foot of vertical change.  The south pond 

does have one retaining wall proposed along the west side of the facility.  A design exception will be 

submitted for this exception to the Public Works Design Standards. 

Table 7: Facility Summary Table 

Surface Area 

(ft
2
)

Elevation
Surface Area 

(ft
2
)

Elevation

North Pond 415.00 23461 415 39852 420
Roadway, Sidewalk, 

Roof, Lawn
Public

Combination 

Facility

South Pond 414.00 37000 414 53474 419
Roadway, Sidewalk, 

Roof, Lawn
Public

Combination 

Facility

Facility TypeFacility
Growing Media 

Elevation

Bottom of Pond Top of Pond

Source Ownership

Control Structure 

Each pond facility will have a control structure.  The final design of the control structure will be completed 

during the design phase of the project.  The north pond facility has two orifices (primary outlet, secondary 

outlet) as well as a V-notch Weir (tertiary outlet).  The south pond facility is modeled with three orifices 

(primary, secondar, and tertiary outlets).  Both ponds would also be provided with an emergency overflow 

structure with a RIM set at the 100 year water surface elevation.  This emergency overflow would bypass 

the control structure and would be analyzed to ensure it could pass the 100 year undetained storm.  This 

analysis is not completed as part of the preliminary stormwater analysis. 
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Table 8: Control Structure Summary 

Diameter 

(in)

INV 

Elevation

Diameter 

(in)

INV 

Elevation

Diameter 

(in)

INV 

Elevation

Notch 

Angle

INV 

Elevation

North Pond 415 1.5 415 2 417.75 45 418.2

South Pond 414 4 414 3.3 417 10 417.75

Growing Media 

Elevation

Orifice #1 Orifice #2 Orifice #3 V-notch Weir

Hydrograph Results 

Below are the results of the hydrograph analysis for both pond facilities. 

Table 9: Pre to Post Flowrate Summary with Detention/flow control 

 Release Rate 

(cfsf)
Water Surface 

Elevation

 Release 

Rate (cfs)

Water Surface 

Elevation

2 year 0.22 417.32 0.47 416.17 0.70 0.75 YES

5 year 0.31 417.77 0.66 416.72 0.96 1.03 YES

10 year 0.37 418.23 0.82 417.21 1.53 1.54 YES

25 year 0.58 418.67 0.95 417.72 1.54 1.54 YES

50 year 0.96 418.95 1.85 417.96 2.77 3.77 YES

100 year 1.03 418.98 1.99 417.99 2.97 4.03 YES

Storm Event

North Pond South Pond
TOTAL Design 

Runoff (cfs)

Allowable 

Runoff (cfs)

Design < 

Allowable?

Water Quality Analysis 

The water quality event was analyzed to determine that both facilities will provide treatment.  HydroCAD 

is used to perform the analysis, with a 24-hour rainfall depth of 1.61 inches.  A filtration rate of 6.0 inches 

per hour is used for the growing media, per the City of Portland Bureau of Environmental Services 

Standards. 

Table CC lists the water surface elevation within each facility.  The beehive structures for each pond will 

be set above the stated water surface elevation to ensure that all of the water is able to flow through the 

growing media prior to be routing to the control structure orifices.  For both facilities, the water depth in 

the facilities is 0.04 feet.  The beehives will be set more than 0.25 feet above the growing media. 
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Table 10: Water quality hydrograph summary 

Facility
Water Surface 

Elevation

North 415.04

South 414.04

CONVEYANCE CALCULATIONS

Conveyance calculations will be required as part of the construction permit approval.  For the purposes 

of preliminary design, they are not provided.  They will be provided during the construction permit 

approval process. 

DOWNSTREAM CAPACITY ANALYSIS

The proposed analysis provides detention and flow control to the predeveloped rate for every storm 

event.  In addition, the City of Stayton requires that the 25-year storm event cannot exceed the 10-year 

predeveloped flowrate. The 25-year post to 10-year pre requirement is the limiting factor for sizing 

detention facilities.  It increases the size of the proposed facilities.  For storm events larger than the 25-

year storm event, the design flowrate becomes much lower than the allowable.  In the purposes of this 

design, the design flowrate for the 50-year storm event is 1.0 cfs lower than the allowable and 1.04 cfs 

lower for the 100-year storm event.  This is a reduction of over 25% of the allowable flowrate. 

These detention requirements mean that the flow entering the system for the developed condition will 

be lower than the existing flow.  Because of this, no downstream capacity analysis is necessary. 

OPERATIONS AND MAINTENANCE

The two stormwater facilities will receive public water and will therefore be the responsibility of the City 

of Stayton.  

CONCLUSIONS

The provided analysis demonstrates the stormwater facilities are able to meet the performance standards 

set forth in the City of Stayton Design Standards for both water quality and quantity.  The flowrate leaving 

the project is less than the allowable for all storm events.  For the 50 year and 100-year storm events, the 

flowrate leaving the project is 25% less than the allowable. 
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The two facilities are able to meet the requirements of the City of Stayton with one exception: the west 

side of the south pond is proposed with a retaining wall.  A design exception request will be submitted for 

this deviation from the standards.  This deviation is done to keep the facilities as close to the Design 

Standards as possible. 

The provided analysis is for preliminary purposes.  Additional analysis for conveyance as well as more 

detailed design drawings will be needed for the final design phase. 

CONTACT

If there are any questions or concerns, please contact Natalie Janney with Multi/Tech Engineering by 

phone at (503) 363-9227 or via email at NJanney@mtengineering.net. 
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APPENDIX A: MAPS
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APPENDIX B: TIME OF CONCENTRATION
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APPENDIX C: SOILS INFORMATION AND WELL LOGS
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APPENDIX D: PREDEVELOPED HYDROGRAPHS



1S

Predeveloped

2S

Undisturbed

Routing Diagram for Golf Club Prelim Hydrographs
Prepared by Multi/Tech Engineering Service,  Printed 8/22/2025

HydroCAD® 10.20-7a  s/n 00948  © 2025 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Summary for Subcatchment 1S: Predeveloped

Runoff = 1.24 cfs @ 18.21 hrs,  Volume= 1.477 af,  Depth> 0.33"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 Year Rainfall=2.50"

Area (ac) CN Description

25.270 58 Meadow, non-grazed, HSG B
19.500 71 Meadow, non-grazed, HSG C
9.560 78 Meadow, non-grazed, HSG D

54.330 66 Weighted Average
54.330 100.00% Pervious Area

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

60.7 Direct Entry, 

Subcatchment 1S: Predeveloped

Runoff

Hydrograph

Time  (hours)
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F
lo

w
  

(c
fs

)

1

0

Type IA 24-hr

2 Year Rainfall=2.50"

Runoff Area=54.330 ac

Runoff Volume=1.477 af

Runoff Depth>0.33"

Tc=60.7 min

CN=66/0

  1.24 cfs  
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Summary for Subcatchment 2S: Undisturbed

Runoff = 0.49 cfs @ 11.15 hrs,  Volume= 0.645 af,  Depth> 0.49"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 Year Rainfall=2.50"

Area (sf) CN Description

686,419 71 Meadow, non-grazed, HSG C

686,419 100.00% Pervious Area

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

60.7 Direct Entry, 

Subcatchment 2S: Undisturbed

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 Year Rainfall=2.50"

Runoff Area=686,419 sf

Runoff Volume=0.645 af

Runoff Depth>0.49"

Tc=60.7 min

CN=71/0

  0.49 cfs  
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Summary for Subcatchment 1S: Predeveloped

Runoff = 1.91 cfs @ 16.78 hrs,  Volume= 2.466 af,  Depth> 0.54"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 year Rainfall=3.00"

Area (ac) CN Description

25.270 58 Meadow, non-grazed, HSG B
19.500 71 Meadow, non-grazed, HSG C
9.560 78 Meadow, non-grazed, HSG D

54.330 66 Weighted Average
54.330 100.00% Pervious Area

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

60.7 Direct Entry, 

Subcatchment 1S: Predeveloped

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type IA 24-hr

5 year Rainfall=3.00"

Runoff Area=54.330 ac

Runoff Volume=2.466 af

Runoff Depth>0.54"

Tc=60.7 min

CN=66/0

  1.91 cfs  
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Summary for Subcatchment 2S: Undisturbed

Runoff = 0.88 cfs @ 9.13 hrs,  Volume= 0.998 af,  Depth> 0.76"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 year Rainfall=3.00"

Area (sf) CN Description

686,419 71 Meadow, non-grazed, HSG C

686,419 100.00% Pervious Area

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

60.7 Direct Entry, 

Subcatchment 2S: Undisturbed

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

5 year Rainfall=3.00"

Runoff Area=686,419 sf

Runoff Volume=0.998 af

Runoff Depth>0.76"

Tc=60.7 min

CN=71/0

  0.88 cfs  
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Summary for Subcatchment 1S: Predeveloped

Runoff = 2.95 cfs @ 9.82 hrs,  Volume= 3.623 af,  Depth> 0.80"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 Year Rainfall=3.50"

Area (ac) CN Description

25.270 58 Meadow, non-grazed, HSG B
19.500 71 Meadow, non-grazed, HSG C
9.560 78 Meadow, non-grazed, HSG D

54.330 66 Weighted Average
54.330 100.00% Pervious Area

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

60.7 Direct Entry, 

Subcatchment 1S: Predeveloped

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 Year Rainfall=3.50"

Runoff Area=54.330 ac

Runoff Volume=3.623 af

Runoff Depth>0.80"

Tc=60.7 min

CN=66/0

  2.95 cfs  
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Summary for Subcatchment 2S: Undisturbed

Runoff = 1.41 cfs @ 8.92 hrs,  Volume= 1.397 af,  Depth> 1.06"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 Year Rainfall=3.50"

Area (sf) CN Description

686,419 71 Meadow, non-grazed, HSG C

686,419 100.00% Pervious Area

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

60.7 Direct Entry, 

Subcatchment 2S: Undisturbed

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

10 Year Rainfall=3.50"

Runoff Area=686,419 sf

Runoff Volume=1.397 af

Runoff Depth>1.06"

Tc=60.7 min

CN=71/0

  1.41 cfs  
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Summary for Subcatchment 1S: Predeveloped

Runoff = 4.58 cfs @ 9.04 hrs,  Volume= 4.916 af,  Depth> 1.09"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25 Year Rainfall=4.00"

Area (ac) CN Description

25.270 58 Meadow, non-grazed, HSG B
19.500 71 Meadow, non-grazed, HSG C
9.560 78 Meadow, non-grazed, HSG D

54.330 66 Weighted Average
54.330 100.00% Pervious Area

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

60.7 Direct Entry, 

Subcatchment 1S: Predeveloped

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25 Year Rainfall=4.00"

Runoff Area=54.330 ac

Runoff Volume=4.916 af

Runoff Depth>1.09"

Tc=60.7 min

CN=66/0

  4.58 cfs  
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Summary for Subcatchment 2S: Undisturbed

Runoff = 2.03 cfs @ 8.76 hrs,  Volume= 1.831 af,  Depth> 1.39"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25 Year Rainfall=4.00"

Area (sf) CN Description

686,419 71 Meadow, non-grazed, HSG C

686,419 100.00% Pervious Area

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

60.7 Direct Entry, 

Subcatchment 2S: Undisturbed

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25 Year Rainfall=4.00"

Runoff Area=686,419 sf

Runoff Volume=1.831 af

Runoff Depth>1.39"

Tc=60.7 min

CN=71/0

  2.03 cfs  
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Summary for Subcatchment 1S: Predeveloped

Runoff = 6.50 cfs @ 8.89 hrs,  Volume= 6.322 af,  Depth> 1.40"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50 Year Rainfall=4.50"

Area (ac) CN Description

25.270 58 Meadow, non-grazed, HSG B
19.500 71 Meadow, non-grazed, HSG C
9.560 78 Meadow, non-grazed, HSG D

54.330 66 Weighted Average
54.330 100.00% Pervious Area

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

60.7 Direct Entry, 

Subcatchment 1S: Predeveloped

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

7

6

5

4

3

2

1

0

Type IA 24-hr

50 Year Rainfall=4.50"

Runoff Area=54.330 ac

Runoff Volume=6.322 af

Runoff Depth>1.40"

Tc=60.7 min

CN=66/0

  6.50 cfs  
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Summary for Subcatchment 2S: Undisturbed

Runoff = 2.73 cfs @ 8.41 hrs,  Volume= 2.293 af,  Depth> 1.75"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50 Year Rainfall=4.50"

Area (sf) CN Description

686,419 71 Meadow, non-grazed, HSG C

686,419 100.00% Pervious Area

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

60.7 Direct Entry, 

Subcatchment 2S: Undisturbed

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

50 Year Rainfall=4.50"

Runoff Area=686,419 sf

Runoff Volume=2.293 af

Runoff Depth>1.75"

Tc=60.7 min

CN=71/0

  2.73 cfs  
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Summary for Subcatchment 1S: Predeveloped

Runoff = 6.91 cfs @ 8.86 hrs,  Volume= 6.614 af,  Depth> 1.46"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100 Year Rainfall=4.60"

Area (ac) CN Description

25.270 58 Meadow, non-grazed, HSG B
19.500 71 Meadow, non-grazed, HSG C
9.560 78 Meadow, non-grazed, HSG D

54.330 66 Weighted Average
54.330 100.00% Pervious Area

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

60.7 Direct Entry, 

Subcatchment 1S: Predeveloped

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

100 Year Rainfall=4.60"

Runoff Area=54.330 ac

Runoff Volume=6.614 af

Runoff Depth>1.46"

Tc=60.7 min

CN=66/0

  6.91 cfs  
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Summary for Subcatchment 2S: Undisturbed

Runoff = 2.88 cfs @ 8.40 hrs,  Volume= 2.389 af,  Depth> 1.82"

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100 Year Rainfall=4.60"

Area (sf) CN Description

686,419 71 Meadow, non-grazed, HSG C

686,419 100.00% Pervious Area

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

60.7 Direct Entry, 

Subcatchment 2S: Undisturbed

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

100 Year Rainfall=4.60"

Runoff Area=686,419 sf

Runoff Volume=2.389 af

Runoff Depth>1.82"

Tc=60.7 min

CN=71/0

  2.88 cfs  
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Routing Diagram for Golf Club Prelim Hydrographs
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Summary for Subcatchment 16S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff = 7.64 cfs @ 7.90 hrs,  Volume= 2.668 af,  Depth= 1.39"
     Routed to Pond 6P : S. Pond

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 Year Rainfall=2.50"

Area (sf) CN Description

577,668 98 Paved roads w/curbs & sewers, HSG C
424,327 61 >75% Grass cover, Good, HSG B

1,001,995 82 Weighted Average
424,327 42.35% Pervious Area
577,668 57.65% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: South

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 Year Rainfall=2.50"

Runoff Area=1,001,995 sf

Runoff Volume=2.668 af

Runoff Depth=1.39"

Tc=5.0 min

CN=61/98

  7.64 cfs  
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Summary for Subcatchment 17S: North

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.63 cfs @ 7.90 hrs,  Volume= 1.628 af,  Depth= 1.33"
     Routed to Pond 5P : N. Pond

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2 Year Rainfall=2.50"

Area (sf) CN Description

290,760 61 >75% Grass cover, Good, HSG B
349,704 98 Paved roads w/curbs & sewers, HSG C

640,464 81 Weighted Average
290,760 45.40% Pervious Area
349,704 54.60% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 17S: North

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

2 Year Rainfall=2.50"

Runoff Area=640,464 sf

Runoff Volume=1.628 af

Runoff Depth=1.33"

Tc=5.0 min

CN=61/98

  4.63 cfs  
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Summary for Pond 5P: N. Pond

Inflow Area = 14.703 ac, 54.60% Impervious,  Inflow Depth = 1.33"    for  2 Year event
Inflow = 4.63 cfs @ 7.90 hrs,  Volume= 1.628 af
Outflow = 0.22 cfs @ 24.10 hrs,  Volume= 0.274 af,  Atten= 95%,  Lag= 971.8 min
Primary = 0.09 cfs @ 24.10 hrs,  Volume= 0.164 af
     Routed to Pond 12P : (new Pond)
Secondary = 0.13 cfs @ 24.10 hrs,  Volume= 0.110 af
     Routed to Pond 12P : (new Pond)
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 12P : (new Pond)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 417.32' @ 24.10 hrs   Surf.Area= 31,073 sf   Storage= 63,310 cf

Plug-Flow detention time= 962.7 min calculated for 0.274 af (17% of inflow)
Center-of-Mass det. time= 544.0 min ( 1,243.0 - 699.0 )

Volume Invert Avail.Storage Storage Description

#1 415.00' 158,283 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

415.00 23,461 0 0
420.00 39,852 158,283 158,283

Device Routing     Invert Outlet Devices

#1 Primary 415.00' 1.5" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 417.00' 3.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Tertiary 418.20' 45.0 deg x 0.80' rise Sharp-Crested Vee/Trap Weir   

Cv= 2.56 (C= 3.20)   

Primary OutFlow  Max=0.09 cfs @ 24.10 hrs  HW=417.32'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.09 cfs @ 7.34 fps)

Secondary OutFlow  Max=0.13 cfs @ 24.10 hrs  HW=417.32'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.13 cfs @ 2.73 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=415.00'   (Free Discharge)
3=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Pond 5P: N. Pond

Inflow
Outflow
Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
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Inflow Area=14.703 ac

Peak Elev=417.32'

Storage=63,310 cf

  4.63 cfs  

  0.22 cfs  

  0.09 cfs  
  0.13 cfs  

  0.00 cfs  
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Summary for Pond 6P: S. Pond

Inflow Area = 23.003 ac, 57.65% Impervious,  Inflow Depth = 1.39"    for  2 Year event
Inflow = 7.64 cfs @ 7.90 hrs,  Volume= 2.668 af
Outflow = 0.47 cfs @ 24.07 hrs,  Volume= 0.870 af,  Atten= 94%,  Lag= 970.2 min
Primary = 0.47 cfs @ 24.07 hrs,  Volume= 0.870 af
     Routed to Pond 12P : (new Pond)
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 12P : (new Pond)
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 12P : (new Pond)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 416.17' @ 24.07 hrs   Surf.Area= 44,155 sf   Storage= 88,114 cf

Plug-Flow detention time= 732.3 min calculated for 0.868 af (33% of inflow)
Center-of-Mass det. time= 399.5 min ( 1,095.7 - 696.2 )

Volume Invert Avail.Storage Storage Description

#1 414.00' 226,185 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

414.00 37,000 0 0
419.00 53,474 226,185 226,185

Device Routing     Invert Outlet Devices

#1 Primary 414.00' 3.5" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 416.40' 3.4" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Tertiary 417.75' 10.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.47 cfs @ 24.07 hrs  HW=416.17'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.47 cfs @ 7.10 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=414.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=414.00'   (Free Discharge)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 6P: S. Pond
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Summary for Pond 12P: (new Pond)

[57] Hint: Peaked at 414.37' (Flood elevation advised)
[81] Warning: Exceeded Pond 6P by 0.05' @ 2.85 hrs

Inflow Area = 37.706 ac, 56.46% Impervious,  Inflow Depth > 0.36"    for  2 Year event
Inflow = 0.70 cfs @ 24.09 hrs,  Volume= 1.144 af
Outflow = 0.70 cfs @ 24.09 hrs,  Volume= 1.144 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.70 cfs @ 24.09 hrs,  Volume= 1.144 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 414.37' @ 24.09 hrs

Device Routing     Invert Outlet Devices

#1 Primary 414.00' 18.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.70 cfs @ 24.09 hrs  HW=414.37'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.70 cfs @ 2.07 fps)

Pond 12P: (new Pond)
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Summary for Subcatchment 16S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff = 9.26 cfs @ 7.90 hrs,  Volume= 3.356 af,  Depth= 1.75"
     Routed to Pond 6P : S. Pond

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 year Rainfall=3.00"

Area (sf) CN Description

577,668 98 Paved roads w/curbs & sewers, HSG C
424,327 61 >75% Grass cover, Good, HSG B

1,001,995 82 Weighted Average
424,327 42.35% Pervious Area
577,668 57.65% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: South

Runoff

Hydrograph
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Type IA 24-hr

5 year Rainfall=3.00"

Runoff Area=1,001,995 sf

Runoff Volume=3.356 af

Runoff Depth=1.75"

Tc=5.0 min

CN=61/98

  9.26 cfs  
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Summary for Subcatchment 17S: North

[49] Hint: Tc<2dt may require smaller dt

Runoff = 5.60 cfs @ 7.90 hrs,  Volume= 2.055 af,  Depth= 1.68"
     Routed to Pond 5P : N. Pond

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  5 year Rainfall=3.00"

Area (sf) CN Description

290,760 61 >75% Grass cover, Good, HSG B
349,704 98 Paved roads w/curbs & sewers, HSG C

640,464 81 Weighted Average
290,760 45.40% Pervious Area
349,704 54.60% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 17S: North

Runoff

Hydrograph
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Type IA 24-hr

5 year Rainfall=3.00"

Runoff Area=640,464 sf

Runoff Volume=2.055 af

Runoff Depth=1.68"

Tc=5.0 min

CN=61/98

  5.60 cfs  
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Summary for Pond 5P: N. Pond

Inflow Area = 14.703 ac, 54.60% Impervious,  Inflow Depth = 1.68"    for  5 year event
Inflow = 5.60 cfs @ 7.90 hrs,  Volume= 2.055 af
Outflow = 0.31 cfs @ 24.09 hrs,  Volume= 0.418 af,  Atten= 95%,  Lag= 971.5 min
Primary = 0.10 cfs @ 24.09 hrs,  Volume= 0.181 af
     Routed to Pond 12P : (new Pond)
Secondary = 0.21 cfs @ 24.09 hrs,  Volume= 0.237 af
     Routed to Pond 12P : (new Pond)
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 12P : (new Pond)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 417.77' @ 24.09 hrs   Surf.Area= 32,527 sf   Storage= 77,418 cf

Plug-Flow detention time= 936.8 min calculated for 0.417 af (20% of inflow)
Center-of-Mass det. time= 536.0 min ( 1,236.4 - 700.4 )

Volume Invert Avail.Storage Storage Description

#1 415.00' 158,283 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

415.00 23,461 0 0
420.00 39,852 158,283 158,283

Device Routing     Invert Outlet Devices

#1 Primary 415.00' 1.5" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 417.00' 3.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Tertiary 418.20' 45.0 deg x 0.80' rise Sharp-Crested Vee/Trap Weir   

Cv= 2.56 (C= 3.20)   

Primary OutFlow  Max=0.10 cfs @ 24.09 hrs  HW=417.77'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.10 cfs @ 8.01 fps)

Secondary OutFlow  Max=0.21 cfs @ 24.09 hrs  HW=417.77'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.21 cfs @ 4.21 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=415.00'   (Free Discharge)
3=Sharp-Crested Vee/Trap Weir  ( Controls 0.00 cfs)
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Pond 5P: N. Pond
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Summary for Pond 6P: S. Pond

Inflow Area = 23.003 ac, 57.65% Impervious,  Inflow Depth = 1.75"    for  5 year event
Inflow = 9.26 cfs @ 7.90 hrs,  Volume= 3.356 af
Outflow = 0.66 cfs @ 24.06 hrs,  Volume= 1.047 af,  Atten= 93%,  Lag= 969.7 min
Primary = 0.53 cfs @ 24.06 hrs,  Volume= 0.978 af
     Routed to Pond 12P : (new Pond)
Secondary = 0.13 cfs @ 24.06 hrs,  Volume= 0.069 af
     Routed to Pond 12P : (new Pond)
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 12P : (new Pond)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 416.72' @ 24.06 hrs   Surf.Area= 45,963 sf   Storage= 112,848 cf

Plug-Flow detention time= 760.8 min calculated for 1.047 af (31% of inflow)
Center-of-Mass det. time= 417.6 min ( 1,114.5 - 697.0 )

Volume Invert Avail.Storage Storage Description

#1 414.00' 226,185 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

414.00 37,000 0 0
419.00 53,474 226,185 226,185

Device Routing     Invert Outlet Devices

#1 Primary 414.00' 3.5" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 416.40' 3.4" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Tertiary 417.75' 10.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.53 cfs @ 24.06 hrs  HW=416.72'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.53 cfs @ 7.94 fps)

Secondary OutFlow  Max=0.13 cfs @ 24.06 hrs  HW=416.72'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.13 cfs @ 2.04 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=414.00'   (Free Discharge)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 6P: S. Pond
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Inflow Area=23.003 ac

Peak Elev=416.72'

Storage=112,848 cf
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Summary for Pond 12P: (new Pond)

[57] Hint: Peaked at 414.44' (Flood elevation advised)
[81] Warning: Exceeded Pond 6P by 0.05' @ 2.50 hrs

Inflow Area = 37.706 ac, 56.46% Impervious,  Inflow Depth > 0.47"    for  5 year event
Inflow = 0.96 cfs @ 24.07 hrs,  Volume= 1.465 af
Outflow = 0.96 cfs @ 24.07 hrs,  Volume= 1.465 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.96 cfs @ 24.07 hrs,  Volume= 1.465 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 414.44' @ 24.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 414.00' 18.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=0.96 cfs @ 24.07 hrs  HW=414.44'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.96 cfs @ 2.25 fps)

Pond 12P: (new Pond)
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Summary for Subcatchment 16S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff = 11.02 cfs @ 7.93 hrs,  Volume= 4.075 af,  Depth= 2.13"
     Routed to Pond 6P : S. Pond

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 Year Rainfall=3.50"

Area (sf) CN Description

577,668 98 Paved roads w/curbs & sewers, HSG C
424,327 61 >75% Grass cover, Good, HSG B

1,001,995 82 Weighted Average
424,327 42.35% Pervious Area
577,668 57.65% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: South
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Type IA 24-hr

10 Year Rainfall=3.50"

Runoff Area=1,001,995 sf

Runoff Volume=4.075 af

Runoff Depth=2.13"

Tc=5.0 min

CN=61/98

  11.02 cfs  
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Summary for Subcatchment 17S: North

[49] Hint: Tc<2dt may require smaller dt

Runoff = 6.69 cfs @ 7.93 hrs,  Volume= 2.504 af,  Depth= 2.04"
     Routed to Pond 5P : N. Pond

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10 Year Rainfall=3.50"

Area (sf) CN Description

290,760 61 >75% Grass cover, Good, HSG B
349,704 98 Paved roads w/curbs & sewers, HSG C

640,464 81 Weighted Average
290,760 45.40% Pervious Area
349,704 54.60% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 17S: North

Runoff
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Type IA 24-hr

10 Year Rainfall=3.50"

Runoff Area=640,464 sf

Runoff Volume=2.504 af

Runoff Depth=2.04"

Tc=5.0 min

CN=61/98

  6.69 cfs  
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Summary for Pond 5P: N. Pond

Inflow Area = 14.703 ac, 54.60% Impervious,  Inflow Depth = 2.04"    for  10 Year event
Inflow = 6.69 cfs @ 7.93 hrs,  Volume= 2.504 af
Outflow = 0.37 cfs @ 24.09 hrs,  Volume= 0.543 af,  Atten= 94%,  Lag= 969.6 min
Primary = 0.11 cfs @ 24.09 hrs,  Volume= 0.197 af
     Routed to Pond 12P : (new Pond)
Secondary = 0.26 cfs @ 24.09 hrs,  Volume= 0.346 af
     Routed to Pond 12P : (new Pond)
Tertiary = 0.00 cfs @ 24.09 hrs,  Volume= 0.000 af
     Routed to Pond 12P : (new Pond)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 418.23' @ 24.09 hrs   Surf.Area= 34,048 sf   Storage= 92,867 cf

Plug-Flow detention time= 906.6 min calculated for 0.542 af (22% of inflow)
Center-of-Mass det. time= 511.3 min ( 1,212.3 - 701.0 )

Volume Invert Avail.Storage Storage Description

#1 415.00' 158,283 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

415.00 23,461 0 0
420.00 39,852 158,283 158,283

Device Routing     Invert Outlet Devices

#1 Primary 415.00' 1.5" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 417.00' 3.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Tertiary 418.20' 45.0 deg x 0.80' rise Sharp-Crested Vee/Trap Weir   

Cv= 2.56 (C= 3.20)   

Primary OutFlow  Max=0.11 cfs @ 24.09 hrs  HW=418.23'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.11 cfs @ 8.65 fps)

Secondary OutFlow  Max=0.26 cfs @ 24.09 hrs  HW=418.23'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.26 cfs @ 5.34 fps)

Tertiary OutFlow  Max=0.00 cfs @ 24.09 hrs  HW=418.23'   (Free Discharge)
3=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.00 cfs @ 0.44 fps)
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Pond 5P: N. Pond
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Summary for Pond 6P: S. Pond

Inflow Area = 23.003 ac, 57.65% Impervious,  Inflow Depth = 2.13"    for  10 Year event
Inflow = 11.02 cfs @ 7.93 hrs,  Volume= 4.075 af
Outflow = 0.82 cfs @ 24.06 hrs,  Volume= 1.332 af,  Atten= 93%,  Lag= 967.7 min
Primary = 0.58 cfs @ 24.06 hrs,  Volume= 1.070 af
     Routed to Pond 12P : (new Pond)
Secondary = 0.25 cfs @ 24.06 hrs,  Volume= 0.262 af
     Routed to Pond 12P : (new Pond)
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 12P : (new Pond)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 417.21' @ 24.06 hrs   Surf.Area= 47,582 sf   Storage= 135,822 cf

Plug-Flow detention time= 781.9 min calculated for 1.330 af (33% of inflow)
Center-of-Mass det. time= 443.2 min ( 1,140.4 - 697.2 )

Volume Invert Avail.Storage Storage Description

#1 414.00' 226,185 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

414.00 37,000 0 0
419.00 53,474 226,185 226,185

Device Routing     Invert Outlet Devices

#1 Primary 414.00' 3.5" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 416.40' 3.4" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Tertiary 417.75' 10.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.58 cfs @ 24.06 hrs  HW=417.21'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.58 cfs @ 8.63 fps)

Secondary OutFlow  Max=0.25 cfs @ 24.06 hrs  HW=417.21'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.25 cfs @ 3.94 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=414.00'   (Free Discharge)
3=Orifice/Grate  ( Controls 0.00 cfs)



Type IA 24-hr  10 Year Rainfall=3.50"Golf Club Prelim Hydrographs
  Printed  8/22/2025Prepared by Multi/Tech Engineering Service

Page 21HydroCAD® 10.20-7a  s/n 00948  © 2025 HydroCAD Software Solutions LLC

Pond 6P: S. Pond
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Inflow Area=23.003 ac

Peak Elev=417.21'
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  11.02 cfs  

  0.82 cfs  

  0.58 cfs  

  0.25 cfs  

  0.00 cfs  



Type IA 24-hr  10 Year Rainfall=3.50"Golf Club Prelim Hydrographs
  Printed  8/22/2025Prepared by Multi/Tech Engineering Service

Page 22HydroCAD® 10.20-7a  s/n 00948  © 2025 HydroCAD Software Solutions LLC

Summary for Pond 12P: (new Pond)

[57] Hint: Peaked at 414.49' (Flood elevation advised)
[81] Warning: Exceeded Pond 6P by 0.05' @ 2.20 hrs

Inflow Area = 37.706 ac, 56.46% Impervious,  Inflow Depth > 0.60"    for  10 Year event
Inflow = 1.19 cfs @ 24.07 hrs,  Volume= 1.876 af
Outflow = 1.19 cfs @ 24.07 hrs,  Volume= 1.876 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.19 cfs @ 24.07 hrs,  Volume= 1.876 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 414.49' @ 24.07 hrs

Device Routing     Invert Outlet Devices

#1 Primary 414.00' 18.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=1.19 cfs @ 24.07 hrs  HW=414.49'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.19 cfs @ 2.38 fps)

Pond 12P: (new Pond)
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Summary for Subcatchment 16S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff = 13.14 cfs @ 7.93 hrs,  Volume= 4.820 af,  Depth= 2.51"
     Routed to Pond 6P : S. Pond

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25 Year Rainfall=4.00"

Area (sf) CN Description

577,668 98 Paved roads w/curbs & sewers, HSG C
424,327 61 >75% Grass cover, Good, HSG B

1,001,995 82 Weighted Average
424,327 42.35% Pervious Area
577,668 57.65% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: South

Runoff

Hydrograph
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Type IA 24-hr

25 Year Rainfall=4.00"

Runoff Area=1,001,995 sf

Runoff Volume=4.820 af

Runoff Depth=2.51"

Tc=5.0 min

CN=61/98

  13.14 cfs  
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Summary for Subcatchment 17S: North

[49] Hint: Tc<2dt may require smaller dt

Runoff = 8.01 cfs @ 7.94 hrs,  Volume= 2.971 af,  Depth= 2.42"
     Routed to Pond 5P : N. Pond

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25 Year Rainfall=4.00"

Area (sf) CN Description

290,760 61 >75% Grass cover, Good, HSG B
349,704 98 Paved roads w/curbs & sewers, HSG C

640,464 81 Weighted Average
290,760 45.40% Pervious Area
349,704 54.60% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 17S: North

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

25 Year Rainfall=4.00"

Runoff Area=640,464 sf

Runoff Volume=2.971 af

Runoff Depth=2.42"

Tc=5.0 min

CN=61/98

  8.01 cfs  
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Summary for Pond 5P: N. Pond

Inflow Area = 14.703 ac, 54.60% Impervious,  Inflow Depth = 2.42"    for  25 Year event
Inflow = 8.01 cfs @ 7.94 hrs,  Volume= 2.971 af
Outflow = 0.58 cfs @ 24.06 hrs,  Volume= 0.719 af,  Atten= 93%,  Lag= 967.7 min
Primary = 0.11 cfs @ 24.06 hrs,  Volume= 0.211 af
     Routed to Pond 12P : (new Pond)
Secondary = 0.31 cfs @ 24.06 hrs,  Volume= 0.437 af
     Routed to Pond 12P : (new Pond)
Tertiary = 0.16 cfs @ 24.06 hrs,  Volume= 0.070 af
     Routed to Pond 12P : (new Pond)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 418.67' @ 24.06 hrs   Surf.Area= 35,479 sf   Storage= 108,042 cf

Plug-Flow detention time= 895.6 min calculated for 0.717 af (24% of inflow)
Center-of-Mass det. time= 514.1 min ( 1,215.2 - 701.1 )

Volume Invert Avail.Storage Storage Description

#1 415.00' 158,283 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

415.00 23,461 0 0
420.00 39,852 158,283 158,283

Device Routing     Invert Outlet Devices

#1 Primary 415.00' 1.5" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 417.00' 3.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Tertiary 418.20' 45.0 deg x 0.80' rise Sharp-Crested Vee/Trap Weir   

Cv= 2.56 (C= 3.20)   

Primary OutFlow  Max=0.11 cfs @ 24.06 hrs  HW=418.67'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.11 cfs @ 9.22 fps)

Secondary OutFlow  Max=0.31 cfs @ 24.06 hrs  HW=418.67'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.31 cfs @ 6.21 fps)

Tertiary OutFlow  Max=0.16 cfs @ 24.06 hrs  HW=418.67'   (Free Discharge)
3=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.16 cfs @ 1.75 fps)
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Pond 5P: N. Pond
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Inflow Area=14.703 ac

Peak Elev=418.67'

Storage=108,042 cf
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Summary for Pond 6P: S. Pond

Inflow Area = 23.003 ac, 57.65% Impervious,  Inflow Depth = 2.51"    for  25 Year event
Inflow = 13.14 cfs @ 7.93 hrs,  Volume= 4.820 af
Outflow = 0.95 cfs @ 24.06 hrs,  Volume= 1.574 af,  Atten= 93%,  Lag= 967.7 min
Primary = 0.62 cfs @ 24.06 hrs,  Volume= 1.156 af
     Routed to Pond 12P : (new Pond)
Secondary = 0.33 cfs @ 24.06 hrs,  Volume= 0.418 af
     Routed to Pond 12P : (new Pond)
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
     Routed to Pond 12P : (new Pond)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 417.72' @ 24.06 hrs   Surf.Area= 49,263 sf   Storage= 160,530 cf

Plug-Flow detention time= 782.4 min calculated for 1.572 af (33% of inflow)
Center-of-Mass det. time= 442.5 min ( 1,139.6 - 697.1 )

Volume Invert Avail.Storage Storage Description

#1 414.00' 226,185 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

414.00 37,000 0 0
419.00 53,474 226,185 226,185

Device Routing     Invert Outlet Devices

#1 Primary 414.00' 3.5" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 416.40' 3.4" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Tertiary 417.75' 10.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.62 cfs @ 24.06 hrs  HW=417.72'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.62 cfs @ 9.29 fps)

Secondary OutFlow  Max=0.33 cfs @ 24.06 hrs  HW=417.72'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.33 cfs @ 5.23 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=414.00'   (Free Discharge)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 6P: S. Pond
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Inflow Area=23.003 ac

Peak Elev=417.72'

Storage=160,530 cf
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Summary for Pond 12P: (new Pond)

[57] Hint: Peaked at 414.56' (Flood elevation advised)
[81] Warning: Exceeded Pond 6P by 0.05' @ 2.00 hrs

Inflow Area = 37.706 ac, 56.46% Impervious,  Inflow Depth > 0.73"    for  25 Year event
Inflow = 1.53 cfs @ 24.06 hrs,  Volume= 2.293 af
Outflow = 1.53 cfs @ 24.06 hrs,  Volume= 2.293 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.53 cfs @ 24.06 hrs,  Volume= 2.293 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 414.56' @ 24.06 hrs

Device Routing     Invert Outlet Devices

#1 Primary 414.00' 18.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=1.53 cfs @ 24.06 hrs  HW=414.56'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 1.53 cfs @ 2.54 fps)

Pond 12P: (new Pond)
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Summary for Subcatchment 16S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff = 15.35 cfs @ 7.93 hrs,  Volume= 5.588 af,  Depth= 2.92"
     Routed to Pond 6P : S. Pond

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50 Year Rainfall=4.50"

Area (sf) CN Description

577,668 98 Paved roads w/curbs & sewers, HSG C
424,327 61 >75% Grass cover, Good, HSG B

1,001,995 82 Weighted Average
424,327 42.35% Pervious Area
577,668 57.65% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: South

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Type IA 24-hr

50 Year Rainfall=4.50"

Runoff Area=1,001,995 sf

Runoff Volume=5.588 af

Runoff Depth=2.92"

Tc=5.0 min

CN=61/98

  15.35 cfs  
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Summary for Subcatchment 17S: North

[49] Hint: Tc<2dt may require smaller dt

Runoff = 9.40 cfs @ 7.93 hrs,  Volume= 3.453 af,  Depth= 2.82"
     Routed to Pond 5P : N. Pond

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  50 Year Rainfall=4.50"

Area (sf) CN Description

290,760 61 >75% Grass cover, Good, HSG B
349,704 98 Paved roads w/curbs & sewers, HSG C

640,464 81 Weighted Average
290,760 45.40% Pervious Area
349,704 54.60% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 17S: North

Runoff

Hydrograph
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Type IA 24-hr

50 Year Rainfall=4.50"

Runoff Area=640,464 sf

Runoff Volume=3.453 af

Runoff Depth=2.82"

Tc=5.0 min

CN=61/98

  9.40 cfs  
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Summary for Pond 5P: N. Pond

Inflow Area = 14.703 ac, 54.60% Impervious,  Inflow Depth = 2.82"    for  50 Year event
Inflow = 9.40 cfs @ 7.93 hrs,  Volume= 3.453 af
Outflow = 0.96 cfs @ 24.00 hrs,  Volume= 1.064 af,  Atten= 90%,  Lag= 963.8 min
Primary = 0.12 cfs @ 24.00 hrs,  Volume= 0.222 af
     Routed to Pond 12P : (new Pond)
Secondary = 0.33 cfs @ 24.00 hrs,  Volume= 0.504 af
     Routed to Pond 12P : (new Pond)
Tertiary = 0.51 cfs @ 24.00 hrs,  Volume= 0.338 af
     Routed to Pond 12P : (new Pond)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 418.95' @ 24.00 hrs   Surf.Area= 36,398 sf   Storage= 118,110 cf

Plug-Flow detention time= 880.1 min calculated for 1.062 af (31% of inflow)
Center-of-Mass det. time= 530.8 min ( 1,231.7 - 700.9 )

Volume Invert Avail.Storage Storage Description

#1 415.00' 158,283 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

415.00 23,461 0 0
420.00 39,852 158,283 158,283

Device Routing     Invert Outlet Devices

#1 Primary 415.00' 1.5" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 417.00' 3.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Tertiary 418.20' 45.0 deg x 0.80' rise Sharp-Crested Vee/Trap Weir   

Cv= 2.56 (C= 3.20)   

Primary OutFlow  Max=0.12 cfs @ 24.00 hrs  HW=418.95'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.12 cfs @ 9.57 fps)

Secondary OutFlow  Max=0.33 cfs @ 24.00 hrs  HW=418.95'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.33 cfs @ 6.72 fps)

Tertiary OutFlow  Max=0.51 cfs @ 24.00 hrs  HW=418.95'   (Free Discharge)
3=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.51 cfs @ 2.21 fps)
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Pond 5P: N. Pond
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Inflow Area=14.703 ac

Peak Elev=418.95'

Storage=118,110 cf
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Summary for Pond 6P: S. Pond

Inflow Area = 23.003 ac, 57.65% Impervious,  Inflow Depth = 2.92"    for  50 Year event
Inflow = 15.35 cfs @ 7.93 hrs,  Volume= 5.588 af
Outflow = 1.85 cfs @ 21.98 hrs,  Volume= 2.156 af,  Atten= 88%,  Lag= 843.1 min
Primary = 0.64 cfs @ 21.98 hrs,  Volume= 1.220 af
     Routed to Pond 12P : (new Pond)
Secondary = 0.36 cfs @ 21.98 hrs,  Volume= 0.521 af
     Routed to Pond 12P : (new Pond)
Tertiary = 0.85 cfs @ 21.98 hrs,  Volume= 0.415 af
     Routed to Pond 12P : (new Pond)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 417.96' @ 21.98 hrs   Surf.Area= 50,058 sf   Storage= 172,511 cf

Plug-Flow detention time= 780.3 min calculated for 2.152 af (39% of inflow)
Center-of-Mass det. time= 461.3 min ( 1,158.1 - 696.7 )

Volume Invert Avail.Storage Storage Description

#1 414.00' 226,185 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

414.00 37,000 0 0
419.00 53,474 226,185 226,185

Device Routing     Invert Outlet Devices

#1 Primary 414.00' 3.5" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 416.40' 3.4" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Tertiary 417.75' 10.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.64 cfs @ 21.98 hrs  HW=417.96'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.64 cfs @ 9.59 fps)

Secondary OutFlow  Max=0.36 cfs @ 21.98 hrs  HW=417.96'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.36 cfs @ 5.74 fps)

Tertiary OutFlow  Max=0.84 cfs @ 21.98 hrs  HW=417.96'   (Free Discharge)
3=Orifice/Grate  (Weir Controls 0.84 cfs @ 1.51 fps)
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Pond 6P: S. Pond
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Inflow Area=23.003 ac

Peak Elev=417.96'

Storage=172,511 cf
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Summary for Pond 12P: (new Pond)

[57] Hint: Peaked at 414.78' (Flood elevation advised)
[81] Warning: Exceeded Pond 6P by 0.05' @ 1.80 hrs

Inflow Area = 37.706 ac, 56.46% Impervious,  Inflow Depth > 1.02"    for  50 Year event
Inflow = 2.77 cfs @ 22.65 hrs,  Volume= 3.220 af
Outflow = 2.77 cfs @ 22.65 hrs,  Volume= 3.220 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.77 cfs @ 22.65 hrs,  Volume= 3.220 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 414.78' @ 22.65 hrs

Device Routing     Invert Outlet Devices

#1 Primary 414.00' 18.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=2.77 cfs @ 22.65 hrs  HW=414.78'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 2.77 cfs @ 3.00 fps)

Pond 12P: (new Pond)
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Summary for Subcatchment 16S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff = 15.80 cfs @ 7.93 hrs,  Volume= 5.744 af,  Depth= 3.00"
     Routed to Pond 6P : S. Pond

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100 Year Rainfall=4.60"

Area (sf) CN Description

577,668 98 Paved roads w/curbs & sewers, HSG C
424,327 61 >75% Grass cover, Good, HSG B

1,001,995 82 Weighted Average
424,327 42.35% Pervious Area
577,668 57.65% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: South
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Type IA 24-hr

100 Year Rainfall=4.60"

Runoff Area=1,001,995 sf

Runoff Volume=5.744 af

Runoff Depth=3.00"

Tc=5.0 min

CN=61/98

  15.80 cfs  
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Summary for Subcatchment 17S: North

[49] Hint: Tc<2dt may require smaller dt

Runoff = 9.68 cfs @ 7.93 hrs,  Volume= 3.551 af,  Depth= 2.90"
     Routed to Pond 5P : N. Pond

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  100 Year Rainfall=4.60"

Area (sf) CN Description

290,760 61 >75% Grass cover, Good, HSG B
349,704 98 Paved roads w/curbs & sewers, HSG C

640,464 81 Weighted Average
290,760 45.40% Pervious Area
349,704 54.60% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 17S: North

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

100 Year Rainfall=4.60"

Runoff Area=640,464 sf

Runoff Volume=3.551 af

Runoff Depth=2.90"

Tc=5.0 min

CN=61/98

  9.68 cfs  
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Summary for Pond 5P: N. Pond

Inflow Area = 14.703 ac, 54.60% Impervious,  Inflow Depth = 2.90"    for  100 Year event
Inflow = 9.68 cfs @ 7.93 hrs,  Volume= 3.551 af
Outflow = 1.03 cfs @ 24.00 hrs,  Volume= 1.146 af,  Atten= 89%,  Lag= 963.9 min
Primary = 0.12 cfs @ 24.00 hrs,  Volume= 0.224 af
     Routed to Pond 12P : (new Pond)
Secondary = 0.33 cfs @ 24.00 hrs,  Volume= 0.514 af
     Routed to Pond 12P : (new Pond)
Tertiary = 0.58 cfs @ 24.00 hrs,  Volume= 0.407 af
     Routed to Pond 12P : (new Pond)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 418.98' @ 24.00 hrs   Surf.Area= 36,523 sf   Storage= 119,507 cf

Plug-Flow detention time= 874.1 min calculated for 1.146 af (32% of inflow)
Center-of-Mass det. time= 530.0 min ( 1,230.8 - 700.9 )

Volume Invert Avail.Storage Storage Description

#1 415.00' 158,283 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

415.00 23,461 0 0
420.00 39,852 158,283 158,283

Device Routing     Invert Outlet Devices

#1 Primary 415.00' 1.5" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 417.00' 3.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Tertiary 418.20' 45.0 deg x 0.80' rise Sharp-Crested Vee/Trap Weir   

Cv= 2.56 (C= 3.20)   

Primary OutFlow  Max=0.12 cfs @ 24.00 hrs  HW=418.98'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.12 cfs @ 9.61 fps)

Secondary OutFlow  Max=0.33 cfs @ 24.00 hrs  HW=418.98'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.33 cfs @ 6.78 fps)

Tertiary OutFlow  Max=0.58 cfs @ 24.00 hrs  HW=418.98'   (Free Discharge)
3=Sharp-Crested Vee/Trap Weir  (Weir Controls 0.58 cfs @ 2.27 fps)
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Pond 5P: N. Pond
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Inflow Area=14.703 ac

Peak Elev=418.98'

Storage=119,507 cf
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Summary for Pond 6P: S. Pond

Inflow Area = 23.003 ac, 57.65% Impervious,  Inflow Depth = 3.00"    for  100 Year event
Inflow = 15.80 cfs @ 7.93 hrs,  Volume= 5.744 af
Outflow = 1.99 cfs @ 21.24 hrs,  Volume= 2.305 af,  Atten= 87%,  Lag= 798.4 min
Primary = 0.64 cfs @ 21.24 hrs,  Volume= 1.229 af
     Routed to Pond 12P : (new Pond)
Secondary = 0.36 cfs @ 21.24 hrs,  Volume= 0.535 af
     Routed to Pond 12P : (new Pond)
Tertiary = 0.98 cfs @ 21.24 hrs,  Volume= 0.541 af
     Routed to Pond 12P : (new Pond)

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 417.99' @ 21.24 hrs   Surf.Area= 50,131 sf   Storage= 173,626 cf

Plug-Flow detention time= 774.2 min calculated for 2.305 af (40% of inflow)
Center-of-Mass det. time= 459.7 min ( 1,156.3 - 696.6 )

Volume Invert Avail.Storage Storage Description

#1 414.00' 226,185 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

414.00 37,000 0 0
419.00 53,474 226,185 226,185

Device Routing     Invert Outlet Devices

#1 Primary 414.00' 3.5" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#2 Secondary 416.40' 3.4" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Tertiary 417.75' 10.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Primary OutFlow  Max=0.64 cfs @ 21.24 hrs  HW=417.99'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.64 cfs @ 9.61 fps)

Secondary OutFlow  Max=0.36 cfs @ 21.24 hrs  HW=417.99'   (Free Discharge)
2=Orifice/Grate  (Orifice Controls 0.36 cfs @ 5.79 fps)

Tertiary OutFlow  Max=0.98 cfs @ 21.24 hrs  HW=417.99'   (Free Discharge)
3=Orifice/Grate  (Weir Controls 0.98 cfs @ 1.59 fps)
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Pond 6P: S. Pond
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Inflow Area=23.003 ac

Peak Elev=417.99'

Storage=173,626 cf
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Summary for Pond 12P: (new Pond)

[57] Hint: Peaked at 414.81' (Flood elevation advised)
[81] Warning: Exceeded Pond 6P by 0.05' @ 1.80 hrs

Inflow Area = 37.706 ac, 56.46% Impervious,  Inflow Depth > 1.10"    for  100 Year event
Inflow = 2.97 cfs @ 22.04 hrs,  Volume= 3.451 af
Outflow = 2.97 cfs @ 22.04 hrs,  Volume= 3.451 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.97 cfs @ 22.04 hrs,  Volume= 3.451 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 414.81' @ 22.04 hrs

Device Routing     Invert Outlet Devices

#1 Primary 414.00' 18.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Primary OutFlow  Max=2.97 cfs @ 22.04 hrs  HW=414.81'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 2.97 cfs @ 3.06 fps)

Pond 12P: (new Pond)
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Summary for Subcatchment 16S: South

[49] Hint: Tc<2dt may require smaller dt

Runoff = 4.74 cfs @ 7.91 hrs,  Volume= 1.548 af,  Depth= 0.81"
     Routed to Pond 19P : S. Pond

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Water Quality Rainfall=1.61"

Area (sf) CN Description

577,668 98 Paved roads w/curbs & sewers, HSG C
424,327 61 >75% Grass cover, Good, HSG B

1,001,995 82 Weighted Average
424,327 42.35% Pervious Area
577,668 57.65% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 16S: South

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

Water Quality Rainfall=1.61"

Runoff Area=1,001,995 sf

Runoff Volume=1.548 af

Runoff Depth=0.81"

Tc=5.0 min

CN=61/98

  4.74 cfs  
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Summary for Subcatchment 17S: North

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.87 cfs @ 7.91 hrs,  Volume= 0.938 af,  Depth= 0.77"
     Routed to Pond 20P : N. Pond

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type IA 24-hr  Water Quality Rainfall=1.61"

Area (sf) CN Description

290,760 61 >75% Grass cover, Good, HSG B
349,704 98 Paved roads w/curbs & sewers, HSG C

640,464 81 Weighted Average
290,760 45.40% Pervious Area
349,704 54.60% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 17S: North

Runoff

Hydrograph

Time  (hours)
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Type IA 24-hr

Water Quality Rainfall=1.61"

Runoff Area=640,464 sf

Runoff Volume=0.938 af

Runoff Depth=0.77"

Tc=5.0 min

CN=61/98

  2.87 cfs  
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Summary for Pond 19P: S. Pond

Inflow Area = 23.003 ac, 57.65% Impervious,  Inflow Depth = 0.81"    for  Water Quality event
Inflow = 4.74 cfs @ 7.91 hrs,  Volume= 1.548 af
Outflow = 4.60 cfs @ 7.99 hrs,  Volume= 1.548 af,  Atten= 3%,  Lag= 5.3 min
Discarded = 4.60 cfs @ 7.99 hrs,  Volume= 1.548 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 414.04' @ 7.99 hrs   Surf.Area= 37,147 sf   Storage= 1,652 cf

Plug-Flow detention time= 6.0 min calculated for 1.545 af (100% of inflow)
Center-of-Mass det. time= 6.0 min ( 701.2 - 695.2 )

Volume Invert Avail.Storage Storage Description

#1 414.00' 226,185 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

414.00 37,000 0 0
419.00 53,474 226,185 226,185

Device Routing     Invert Outlet Devices

#1 Discarded 414.00' 6.000 in/hr Exfiltration over Surface area   
#2 Secondary 416.40' 3.4" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=5.16 cfs @ 7.99 hrs  HW=414.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 5.16 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=414.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 19P: S. Pond

Inflow
Outflow
Discarded
Secondary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

5

4

3

2

1

0

Inflow Area=23.003 ac

Peak Elev=414.04'

Storage=1,652 cf

  4.74 cfs  

  4.60 cfs  
  4.60 cfs  

  0.00 cfs  



Type IA 24-hr  Water Quality Rainfall=1.61"Golf Club Prelim Hydrographs
  Printed  8/22/2025Prepared by Multi/Tech Engineering Service

Page 6HydroCAD® 10.20-7a  s/n 00948  © 2025 HydroCAD Software Solutions LLC

Summary for Pond 20P: N. Pond

Inflow Area = 14.703 ac, 54.60% Impervious,  Inflow Depth = 0.77"    for  Water Quality event
Inflow = 2.87 cfs @ 7.91 hrs,  Volume= 0.938 af
Outflow = 2.79 cfs @ 8.00 hrs,  Volume= 0.938 af,  Atten= 3%,  Lag= 5.3 min
Discarded = 2.79 cfs @ 8.00 hrs,  Volume= 0.938 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 415.04' @ 8.00 hrs   Surf.Area= 23,600 sf   Storage= 999 cf

Plug-Flow detention time= 6.0 min calculated for 0.936 af (100% of inflow)
Center-of-Mass det. time= 6.0 min ( 701.8 - 695.8 )

Volume Invert Avail.Storage Storage Description

#1 415.00' 158,283 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

415.00 23,461 0 0
420.00 39,852 158,283 158,283

Device Routing     Invert Outlet Devices

#1 Discarded 415.00' 6.000 in/hr Exfiltration over Surface area   
#2 Secondary 417.00' 3.0" Horiz. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=3.28 cfs @ 8.00 hrs  HW=415.04'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 3.28 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=415.00'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 20P: N. Pond
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