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Subject: HydroCAD Stormwater Modeling 

Summary of Changes made August 30, 2015 

After discussing the stormwater modeling completed using the HydroCAD model as 

presented in the Comprehensive Stormwater Management Plan (CSMP) with Rice Creek 

Watershed District (RCWD) representative Kate MacDonald on Friday August 28, 2015, 

Ramsey County’s consultants (Kimley Horn, Wenck Associates Inc.) revised the interim and 

fully developed conditions site condition HydroCAD model to address:  

• Warning messages, and

• Sub-catchment 51 flows to Outfall 3.

This technical memorandum summarizes the changes made to the Interim and Full Buildout 

HydroCAD models transmitted by email to RCWD representative Kate MacDonald.  

Changes to Model 

In both the Interim and Full Buildout HydroCAD models, the following changes were made: 

• Reaches were removed from the model.

• Model calculation mode was switched from Muskingum-Cunge to Dynamic Storage-

Indication in order to capture backwater effects between stormwater ponds.

• Wetland W-3 was disconnected from Pond P-7 to add stability to the model.

Excluding this connection makes the model more conservative by reducing the

storage volume available during storm events. In actuality, P-7 will feed W-3 via a

small pipe located at P-7’s and W-3’s respective normal water levels.

o W-3 spill crest - 916 ft

o P-7 100-yr peak water surface elevation - 915.93 ft.

• The lag time of Offsite Subbain 51 was adjusted to reflect proposed development at

the MN Army National Guard Arden Hills Army Training Site (AHATS) readiness

center site, the land upon which Offsite Subbasin 51 is located.

• Where appropriate, links were added to sum the peak discharge from one or more

ponds that discharge together.
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Model Results 

The above changes resulted in discharge rates shown in the table below: 

Peak Discharge Rate (cfs) of 100-yr, 24-yr Storm Event 

Outfall 

Existing 

Conditions 

(cfs) 

80 % of 

Existing 

Conditions 

(cfs) 

Interim Condition Full Buildout Condition 

Previous 

(cfs) 

Revised 

(cfs) 

Previous 

(cfs) 

Revised 

(cfs) 

Round Lake 

Outfall #1 
135 108 11 11 16 16 

Round Lake 

Outfall #2 
438 350 272 277 261 268 

Round Lake 

Outfall #3 
83 67 94 70 94 70 

Rice Creek 1219 975 682 678 867 862 

Model Warnings 

The revised Interim condition model contains three warnings. None of these warnings 

threaten the validity of model results. 

First Warning: Pond 17P Exceeded Pond P-5/P-6 by 0.17’ @ 36.12 hours (0.20 cfs 

0.727 af). The 12-inch RCP pipe with a slope of 0.0437 ft/ft and a 300 ft length between 

ponds P-5/P-6 limit the flow rates and pond levels take more time to equalize after a 

precipitation event. This warning is not a concern because it indicates that P17 (wetland 

W-2) returns to pre-storm conditions less quickly than P-5/P-6. P-5/P-6 is connected to 

W-2 by a 12-inch pipe intended to maintain the hydrology of W-2 during periods of dry 

weather. Some storm water is released to W-2 during storm events (peak discharge of 

3.09 cfs) and that stormwater is slowly released to W-3 (peak discharge of 1.02 cfs). 

Because W-2 releases water so slowly, P-5/P-6 returns to pre-storm conditions more 

rapidly than W-2, thus triggering the HydroCAD warning at simulation hour 36.12, more 

than a full day after peak storm intensity.   

Second Warning: Pond 7P Qout>Qin may require Finer Routing or smaller dt. This is a 

common warning message that results from using the Dynamic Storage-Indication 

solution technique. As stated in the HydroCAD User Help Guide this warning message is 

sometime caused by normal routing conditions. An inspection of the hydrograph and 

output data from the HydroCAD model indicates that, in this case, no modeling issue 

exists (i.e. caused by normal routing conditions). There are no oscillations or flow 

abnormalities in the pond P-7 influent or effluent hydrographs. Nor does the pond 

summary data indicate that an error exists in the model results for P-7. In an effort to 

eliminate this warning, the Finer Routing setting was increased from 1 to 2 but this had 

no effect on model results. The time step used is 0.01 hours, the smallest time 

increment allowed by HydroCAD. 
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Third Warning: Pond 10P outlet Device #1 rise exceeded. Pond P-10 outlet device #1 

(the primary outlet) is designed to be submerged. Once the outlet device #1 rise is 

exceeded, HydroCAD treats the outlet as an orifice of the modeled dimensions. This is 

how outlet device #1 was designed to operate. 

The revised Full Buildout condition model contains two warnings. None of these warnings 

threaten the validity of model results. 

First Warning: Pond 7P Qout>Qin may require Finer Routing or smaller dt. As stated in 

the HydroCAD User Help Guide this warning message is sometime caused by normal 

routing conditions. An inspection of the hydrograph and output data from the HydroCAD 

model indicates that, in this case, no modeling issue exists (i.e. caused by normal 

routing conditions). There are no oscillations or flow abnormalities in the pond P-7 

influent or effluent hydrographs. Nor does the pond summary data indicate that an error 

exists in the model results for P-7. In an effort to eliminate this warning, the Finer 

Routing setting was increased from 1 to 2 but this had no effect on model results. The 

time step used is 0.01 hours, the smallest time increment allowed by HydroCAD. 

Second Warning: Pond 10P outlet Device #1 rise exceeded. Pond P-10 outlet device 

#1 (the primary outlet) is designed to be submerged. Once the outlet device #1 rise is 

exceeded, HydroCAD treats the outlet as an orifice of the modeled dimensions. This is 

how outlet device #1 was designed to operate. 
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Introduction 

The purpose of this technical memorandum is to summarize the stormwater modeling 

completed using the HydroCAD model as presented in the Comprehensive Stormwater 

Management Plan (CSMP) submitted to the Rice Creek Watershed District (RCWD) for the 

portion of the former Twin Cities Army Ammunition Plant (TCAAP) Site being redeveloped by 

Ramsey County (County), the City of Arden Hills (City), the County’s consultants (Kimley 

Horn, Wenck Associates Inc.), and future Developers. The Site, under 2012 existing 

conditions, provides few stormwater control structures to reduce discharge rate and just 

grassy swales as best management practices (BMPs) to improve water quality treatment 

before stormwater leaves the Site.  

The Rice Creek Commons Site, under fully developed conditions, will meet RCWD’s water 

quality treatment requirements through a combination of onsite infiltration and wet 

detention ponds. Water quality results are summarized in a separate P8 Water Quality 

Modeling technical memorandum. This technical memorandum details stormwater volume 

and discharge rate control measures proposed to meet RCWD’s peak stormwater runoff 

control requirements.  

Many figures referenced in this technical memorandum are from the CSMP document. 
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1.0 Existing Site Conditions 

1.1 Project Location 

The 427-acre Rice Creek Commons Site, known as the former Twin Cities Army 

Ammunitions Plant (TCAAP), is located in the Ramsey County, Minnesota in the cities of 

Arden Hills and New Brighton. It is bounded by U.S. Interstate Highway 35 (I-35W) on the 

west, County State Aid Highway 96 (CSAH 96) to the south and U.S. Highway 10 (Hwy 10) 

to the southwest (CSMP Figure 2-1).  

Rice Creek passes through the site near County Road H. Two-thirds of the site drain to Rice 

Creek and the remaining portion drains south to Round Lake. CSMP Figure 2-2 shows the 

dividing line for areas draining to Rice Creek and Round Lake.  

1.2 Existing Condition Subwatersheds 

Wenck delineated 37 subwatersheds using topography (LiDAR data: Block F: 11-13-11 to 

11-17-11, reflight 3-25-12) and information available on the US Army storm sewer network 

(Figure 1). Overland flow direction and drainage swales were identified using the available 

one foot contours. The existing conditions model explicitly represents 503.4 acres, which 

includes some off-site drainage.  

There are nine subwatersheds (27-35 and County Rd H) that drain from the portion north of 

Rice Creek directly to Rice Creek. Stormwater exits at various, non-descript locations and 

discharges directly or ultimately to Rice Creek.  

There are nine subwatersheds (12, 14-16 and 20-24), south of Rice Creek, that drain 

stormwater north discharging directly into Rice Creek by way of  a ditch on the western site 

boundary or through various storm sewers.  

There are five subwatersheds (17-19 and 25-26), south of Rice Creek, comprising the 

northeastern edge of the portion south of Rice Creek, where stormwater flows northeast to 

a wetland area, which eventually discharges to Rice Creek.  

The southern third of the site drains to Round Lake by one of three outfalls (CSMP Figure 

4-7). There are two subwatersheds (8, 13) that contribute runoff to Outfall #1, a 24-inch 

culvert passing beneath Hwy 10. There are eight subwatersheds (1, 4-6, 9-11, and 36) that 

contribute runoff to Outfall #2, a 60-inch culvert passing beneath Hwy 10. There are three 

subwatersheds (2, 3 and 7) that contribute runoff to Outfall #3, a 30-inch culvert which 

connects to the new storm sewer installed for CSAH 96.  
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1.3 Subwatershed Runoff 

Wenck evaluated stormwater runoff for 2-, 10-, and 100-year 24-hour design rainfall 

events. Precipitation depths were obtained from the National Oceanic and Atmospheric 

Administration (NOAA) Atlas 14. The 24-hour nested Atlas 14 rainfall depths used are: 

2-Year Event  2.82 inches 

10-Year Event  4.22 inches 

100-Year Event 7.31 inches 

The Atlas 14 nested curve is a hyetograph that encompasses short duration and long 

duration storms in one distribution (a conservative but effective approach for design). The 

Soil Conservation Service (SCS) Type II distribution is a nested curve developed using the 

Technical Paper (TP-40) data set. No areal reduction factor (a factor used to account for 

special variations in rainfall intensity) is applied based on individual subwatershed size. The 

rainfall distributions for the 100-year 24-hour design rainfall event are illustrated in Figure 

2. 

Figure 2 – Temporal nested Atlas 14 storm precipitation distribution compared to a 

SCS Type II distribution for the 100-yr, 24-hr rainstorms 

The existing and proposed stormwater management calculations are based on the National 

Resources Conservation Service (NRCS) methodology using curve numbers (CN), time of 

concentration (Tc) and a design storm event approach. These variables and the other 

requisite NRCS inputs are used to complete calculations and to build a model in HydroCAD, 

a computer-aided design system for modeling the hydrology and hydraulics of stormwater 

runoff. The SCS Unit Hydrograph method is used to generate the subwatershed runoff 

hydrographs. A rainfall temporal distribution curve along with the drainage basin area, basin 

time of concentration, and drainage basin composite CN are required input parameters.   
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To reflect the 2012 site conditions the existing condition model does not have any 

stormwater ponds or basins.  

1.3.1 Existing Condition Soils 

The SCS classifies soils into four Hydrologic Soil Groups based on the soil’s potential for 

runoff.  The four Hydrologic Soil Groups (HSG) are A, B, C, and D.  Type A soils generally 

have the least runoff potential and Type D soils have the greatest. Details for these 

classifications can be found in SCS TR-55 (SCS 1986). Soil data from the NRCS SSURGO 

database data is incomplete (CSMP Figure 3-3), with the bottom two-thirds of the site 

classified merely as “Urban”. The geologic map of surficial geology (CSMP Figure 3-4) 

provides additional information about the site’s geology. The portion south of Rice Creek has 

had the same land use for decades, the soil condition is poor and the soil is classified as 

Type C. The Type C soil classification is refined using geotechnical investigation information. 

Open spaces (including lawns, parks, and grasslands) are assigned a CN of 74 according to 

RCWD rules.  

1.3.2 Existing Condition Land Cover 

The 2012 aerial photograph provides sufficient land use data for the existing conditions. 

Roads and buildings are digitized and assigned a CN of 98 in compliance with RCWD rules. 

The portion of the site north of Rice Creek has Type A soils and is predominately open 

space, with some access trails.  

1.3.3 Existing Condition Curve Number 

Wenck determined curve numbers by intersecting the HSG map information with land cover 

data using GIS (CSMP Figure 4-2). Intersecting subwatershed area with curve number 

attribute information provided the composite curve number for each subwatershed (Table 

1). 
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1.3.4 Existing Condition Time of Concentration 

Time of concentration is the time it takes runoff to travel from the most distant point in the 

watershed to its outlet. The time of concentration is determined by a basin’s geometry and 

flow types, which impact flow velocities. Runoff is assumed to travel as sheet flow, shallow 

concentrated flow, or channel flow. Time of concentration is estimated as the sum of travel 

times of these flows. The basin lag time is calculated for each subwatershed using Equation 

1.    

Equation 1 – Time of concentration 

tc = tsheet flow + tshallow concentrated flow + tchannel flow 

where 

tsheet flow = 0.007 *  ____(flow length * n)0.8

 precipitation depth0.5 slope0.4 

 tshallow concentrated flow = ___flow length 

 C * slope0.5 

where C=16.1345 for unpaved surfaces  or 

 C=20.3282 for paved surfaces 

 tchannel flow = ______________flow length___________________ 
 { [1.49 * (cross sectional area ÷ wetted perimeter) 2/3 * slope0.5] ÷ n } 

Wenck calculates the time of concentration using existing topography, and surface channels. 

No storm sewer is included in the model for two reasons. First, available information about 

storm sewer layout and dimensions is insufficient to allow accurate representation in a 

model. Second, the United States Army ceased operations at TCAAP in 2002 and fitness of 

the storm sewer system in 2012 is unknown. Runoff travels as sheet flow for a maximum of 

100 feet, at which point it transitions to shallow concentrated flow. Shallow concentrated 

flow then continues until intercepted by a surface channel or the receiving water body. 
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Table 1 - Input parameters for the Existing Condition HydroCAD Model  

Subwatershed 
Tc Area 

Composite 

CN 

min Acres - 

1 16.3 15.3 87 

2 12.2 4.9 77 

3 32.8 15.5 75 

4 11.3 24.0 85 

5 44.5 27.2 83 

6 46.4 22.5 79 

7 27 9.8 66 

8 9.5 28.7 83 

9 12.7 9.3 82 

10 37.7 30.0 81 

11 32.9 4.4 80 

12 14 3.3 80 

13 36.2 2.3 82 

14 8.94 2.5 84 

15 28 61.3 82 

16 26.3 44.8 81 

17 11.5 8.0 88 

18 15.8 28.4 83 

19 7.3 6.4 78 

20 17.1 15.9 85 

21 10.8 7.2 90 

22 19.6 26.6 82 

23 9.42 13.8 92 

24 19 13.9 85 

25 22.6 6.7 75 

26 38.2 0.8 66 

27 13 2.0 66 

28 23.8 5.8 44 

29 26.9 1.3 39 

30 26.8 31.6 42 

31 30.2 0.9 39 

32 27.6 0.9 39 

33 19.9 3.2 48 

34 12.1 1.2 49 

35 16.7 6.2 43 

36 61.5 11.2 84 

County Road H 29.3 5.9 80 

Total - 503.4 - 
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2.0 Interim and Fully Developed Site Conditions 

Wenck evaluated stormwater runoff for interim and fully developed conditions site 

conditions.  

2.1 Interim Conditions (Interim Scenario 1) 

The first phase of site development includes the construction of public infrastructure 

including Spine Road, I-35W improvements, alterations to County Road H and realignment 

of Rice Creek (CSMP Figure 4-5). During this interim construction phase (Interim Scenario 

1), a contractor, selected by Ramsey County will construct all wetlands and ponds except P-

1, P-3, and P-14. Interim Scenario 1 reflects the first stage of site development which 

includes the construction of public infrastructure, described in the CSMP. The Water Quality 

Model evaluates Interim Scenario 1 and Interim Scenario 2. Interim Scenario 2 is not 

modeled explicitly in HydroCAD.  

2.2 Fully Developed Conditions 

The fully developed conditions site plan is only conceptual in nature, at this time, leaving 

final design for various parts of the Site to developers. Private developers will construct 

ponds P-1, P-3 and P-14. Fully developed conditions reflect proposed grading plans for initial 

site development (CSMP Figure 4-5) and master land use plan (CSMP Figure 3-1).   

2.3 Watershed Delineation 

For the Interim Scenario 1 and fully developed conditions, Wenck reviewed proposed 

grading plans and delineated the Site into 30 subwatersheds (CSMP Figure 4-7), four 

subwatersheds in the portion north of Rice Creek and 26 in the portion south of Rice Creek. 

There are four subwatersheds (22, 27, 29, and 1S) north of Rice Creek that drain to Rice 

Creek.  

There are 13 subwatersheds (8-18, 26, and 28) south of Rice Creek that drain stormwater 

runoff to the north. The runoff is routed through a series of stormwater ponds in the Natural 

Resource Corridor and ultimately discharges to Rice Creek.  

Two subwatersheds (20 and 21) encompass the relocated Rice Creek meander and its bank 

area. These subwatersheds are not included in the model because precipitation falling in 

these subwatersheds falls directly into Rice Creek.  

There is one subwatershed (19), south of Rice Creek, comprising the northeastern edge of 

the site, where stormwater flows to a stormwater pond (P-14). The pond discharges 

beneath the trail and drains northeast to an existing wetland area, which eventually 

discharges to Rice Creek.  
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The southern third of site drains to Round Lake by one of three outfalls. There are two 

subwatersheds (5 and 6) that contribute runoff to Outfall #1, a 24-inch culvert passing 

beneath Hwy 10. There are seven subwatersheds (1-4, 7, 24 and 25) contributing runoff to 

Outfall #2, a 60-inch culvert passing beneath Hwy 10. Stormwater originating in offsite 

subwatershed 51 is diverted before entering the Rice Creek Commons property and 

discharges to Round Lake through an existing storm sewer. Fully developed conditions 

assume that the stormwater ponds P-1 and P-2 are not connected to the storm sewer 

catchbasin (CB 5004) which is routes runoff through a 15-inch pipe under CSAH 96. The 

stormwater ponds P-1 and P-2 are assumed to be connected to stormwater pond P-3 by a 

60-inch pipe.  

In the Interim Scenario 1 and fully developed condition HydroCAD models, 142.2 acres 

drain to Round Lake and 332.8 acres drain to Rice Creek. The Interim Scenario 1 and fully 

developed conditions total tributary area is 500.2 acres, 3.2 acres less than the existing 

tributary area. Two factors account for the change in total tributary area. First, the 

remeander of Rice Creek, causes subwatersheds 20 and 21 to include Rice Creek and its 

banks in the Interim Scenario 1 and fully developed conditions. For this reason, 

subwatersheds 20 and 21 (3.9 acres) are excluded from the Interim Scenario 1 and fully 

developed conditions model. Second, in the Interim Scenario 1 and fully developed 

conditions, 0.7 acres of additional tributary area are added due to expansion of I-35W and 

County Road H.  

2.4 Stormwater Control Structures 

To provide stormwater control in Interim Scenario 1, a contractor selected by Ramsey 

County will construct 14 stormwater ponds. During subsequent development, private 

developers will construct three additional ponds to provide further rate control (CSMP 

Figure 4-6). For water quality control, the required treatment volume is captures and 

treated in wet ponds or infiltration basins. For a detailed analysis of water quality controls, 

see the CSMP Appendix A: P8 Water Quality Modeling Technical Memorandum. 

The Interim Scenario 1 and fully developed conditions grading plans include five newly 

created wetlands (W-1, W-2, W-3, W-4 and W-5) and preservation of one existing wetland 

(Wi). Wetlands are modeled to receive controlled inputs of water from the dead pool of 

adjacent stormwater ponds.  

Through an iterative process, Wenck sized National Urban Runoff Program compliant 

stormwater control structures in collaboration with Kimley-Horn and Associates, Inc. Kimley-

Horn provided a proposed grading plan indicating the approximate size and location of 

stormwater control structures, which Wenck translated into HydroCAD and P8 models. 

Based on model results, Wenck recommended alterations to stormwater control structure 

size and location. Kimley-Horn then revised the proposed grading plan to address 

stormwater control and water quality concerns identified by Wenck. After several iterations, 

Wenck and Kimley-Horn reached a proposed grading plan that satisfies RCWD discharge 

rate and water quality requirements. Kimley-Horn is preparing a RCWD permit application 

for Interim Scenario 1.  
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2.5  Routing 

Each subwatershed’s runoff is routed individually and directed to a pond and stormwater 

control structure, or drain directly to the receiving waterbody (CSMP Figure 4-7). Wenck 

did not consider storm sewers, other than what is considered public infrastructure. 

Developers will design and construct storm sewers conforming to the grading and 

stormwater control structures presented here. 

2.6 Land Cover 

Interim Scenario 1 and fully developed conditions plan drawings obtained from Kimley-Horn 

provided land cover data for the fully developed conditions condition (CSMP Figure 3-1). 

In accordance with SCS TR-55, the following land use designations were used:  

Residential areas – 38% impervious 

Commercial areas – 85% impervious 

Recreational areas – 30% impervious 

Open spaces – 2% impervious 

Pavement – 100% impervious  

2.7 Curve Number 

The Interim Scenario 1 and fully developed conditions curve numbers were assigned by 

intersecting the HSG map information with land cover data using GIS tools. Intersecting the 

area of each subwatershed with curve number attribute information provided the curve 

numbers for each subwatershed (Table 2 and Table 3). Wenck assigned separate areas 

and curve numbers for the pervious and impervious fraction of each subwatershed. 

For both conditions, Wenck adjusted the CN of Type A and Type B soils upwards from 39 to 

49 and from 61 to 74, respectively. This shift accounts for the effects of compaction and soil 

stratification that decrease the infiltration rate of Type A and B soils. 

2.8 Time of Concentration 

Because storm sewer design on Outlots is the responsibility of developers, time of 

concentration was calculated considering sheet flow and shallow concentrated flow only. 

Wenck calculated the time of concentration using fully developed conditions condition 

topography and stormwater control structures. Runoff travels as sheet flow for a maximum 

of 100 feet, at which point it transitions to shallow concentrated flow. Shallow flow 

calculations assume that runoff travels entirely over roads, parking lots, businesses and 

other paved surfaces. These are the most likely flow paths for unrouted flow in the fully 

developed conditions condition. Shallow concentrated flow then continues until intercepted 

by a stormwater control structure, or the receiving waterbody. 
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Table 2 - Input parameter for Interim Scenario 1 condition HydroCAD model 

Subwatershed Tc 
Pervious Impervious 

Area CN Area CN 

1 53.1 52.1 74 0.0 - 

2 16.6 11.0 74 0.4 100 

3 15.3 34.7 74 2.9 - 

4 5.9 0.3 74 0.3 100 

5 59.3 7.4 74 0.5 100 

6 20.3 0.9 74 0.1 100 

7 5.7 21.6 74 0.0 - 

8 47.1 27.9 74 1.6 100 

9 30 25.8 74 0.0 100 

10 7.3 6.1 74 0.3 100 

11 11.7 2.1 74 1.2 100 

12 9.5 1.1 74 0.3 100 

13 9.4 2.2 74 0.8 100 

14 4.3 8.6 74 1.6 - 

15 31.3 58.5 74 0.0 - 

16 12.1 30.6 74 1.9 100 

17 4.3 3.9 74 3.7 100 

18 33.5 52.8 74 0.0 - 

19 24.7 21.2 74 0.0 - 

20 0 2.7 74 0.0 - 

21 0 1.2 74 0.0 - 

22 41 41.9 74 0.0 - 

23 No subwatershed assigned the number 23 

24 7.5 0.1 74 4.9 98 

25 10.7 0.2 74 4.9 98 

26 25.4 0.2 74 14.1 98 

27 27.6 0.0 74 5.5 98 

28 14.6 3.7 74 3.3 98 

29 19.1 6.4 74 3.9 - 

51 17.7 20.2 65** 5.0 98 

1S 1.1 74 0.5 98 

Total - 442.5^ - 57.6^ - 

*Surface of ponds and wetlands assigned a CN of 100. All other impervious area assigned a CN of 98.

**Subwatersheds 20 and 21 are located directly over top of Rice Creek and are excluded from the 
model because precipitation falling in these subwatersheds falls directly into relocated Rice Creek. 

^Excludes area of subwatershed 20 and 21. 
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Table 3 – Input parameter for fully developed conditions HydroCAD model 

Subwatershed 
Tc 

Pervious Impervious 

Area CN Area CN* 

min acres - acres - 

1 53.1 27.0 74 25.2 98 

2 16.6 1.8 74 9.6 98 

3 15.3 22.1 74 15.6 98 

4 5.9 0.5 74 0.1 100 

5 59.3 2.3 74 5.5 98 

6 20.3 0.8 74 0.2 100 

7 5.7 3.3 74 18.3 98 

8 47.1 20.7 74 8.9 98 

9 30 17.2 74 8.6 98 

10 7.3 5.9 74 0.5 98 

11 11.7 2.2 74 1.1 100 

12 9.5 0.8 74 0.5 98 

13 9.4 2.1 74 0.9 100 

14 4.3 5.9 74 4.4 98 

15 31.3 30.3 74 28.2 98 

16 12.1 21.6 74 10.9 98 

17 4.3 3.9 74 3.7 100 

18 33.5 8.2 74 44.7 98 

19 24.7 12.7 74 8.5 98 

 20** 0 2.5 74 0.3 98 

 21** 0 1.2 74 0.0 98 

22 41 7.5 49 34.5 98 

23 No subwatershed assigned the number 23 

24 7.5 0.1 74 4.9 98 

25 10.7 0.2 74 4.8 98 

26 25.4 0.2 74 14.1 98 

27 27.6 0.0 49 5.5 98 

28 1.6 3.7 74 3.3 98 

29 35.1 6.4 74 3.9 98 

51 17.7 20.2 65 5.0 98 

1S 25.5 1.1 74 0.5 98 

Total:  228.5^ 73  271.7^ 98 

*Surface of ponds and wetlands assigned a CN of 100. All other impervious area assigned a CN of 98.

**Subwatersheds 20 and 21 are located directly over top of Rice Creek and are excluded from the 
model because precipitation falling in these subwatersheds falls directly into relocated Rice Creek. 

^Excludes area of subwatershed 20 and 21. 
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3.0 HydroCAD Model Results 

The existing and proposed stormwater management calculations are based on NRCS 

methodology using CN, Tc, and a nested Atlas 14 24-hour rainfall distribution. The 24-hour 

nested Atlas 14 rainfall depths used are: 

2-Year Event  2.82 inches 

10-Year Event  4.22 inches 

100-Year Event 7.31 inches 

These, and other NRCS inputs, were combined in HydroCAD, a stormwater hydraulic and 

hydrology modeling software, to perform design calculations. Wenck used the Storage-

Indication routing method, which routes flow according to storage capacity and neglects 

travel time, as the pond routing method. Reach routing utilized the Muskingum-Cunge 

channel flow routing method because this method accounts for both reach storage capacity 

and travel time through the reach. Analysis of the 10-day snowmelt event was not required 

as all proposed stormwater ponds have a defined outlet at an elevation below the 100-year 

high water level. 

3.1 Existing vs. Proposed Runoff 

Wenck evaluated the peak discharge rate of the existing and fully developed site conditions 

for the 2-, 10-, and 100-year 24-hour design rainfall events. Rice Creek Watershed District 

Rule C.7 requires that Interim Scenario 1 and fully developed conditions model predicted 

peak discharge rates not exceed 80% of existing peak discharge. 

3.1.1 Summary for Resource of Concern (Round Lake) 

Under existing conditions, stormwater is discharged to Round Lake by way of three culverts. 

The proposed peak discharge rates under Interim Scenario 1 and fully developed conditions 

at each location have been significantly reduced for all three design storms (Table 4). The 

proposed stormwater management plan eliminates discharges through Outfall #3 (CSMP 

Figure 4-7) for both the Interim Scenario 1 and fully developed conditions. Runoff 

originating in offsite subwatershed 51 is redirected to the south before entering Rice Creek 

Commons property and discharges to Round Lake by way of an existing storm sewer. The 

Interim Scenario 1 and fully developed conditions grading plan redirects stormwater from 

29.8 acres, which drain to Round Lake under existing conditions, to the Rice Creek. This 

15.2% reduction in Round Lake tributary and the construction of stormwater retention 

ponds accounts for the peak discharge rate reduction.  

Under Interim Scenario 1 and fully developed conditions, the combined peak discharge rate 

to Round Lake will be reduced by >80% for all three storm events (Table 4).  
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Table 4 – Peak discharge rates to Round Lake for existing and proposed conditions 

Outfall #1 to Round Lake 
Drainage 

Area (acres) 

Discharge (cfs) 

2-yr 10-yr 100-yr 

Existing 23.3 34 67 135 

80% of Existing - 27 54 108 

Interim Scenario 1 8.8 2 3 11 

Fully Developed Conditions 8.8 4 6 16 

Outfall #2 to Round Lake 
Drainage 

Area (acres) 

Discharge (cfs) 

2-yr 10-yr 100-yr 

Existing 143.8 112 217 438 

80% of Existing - 90 174 350 

Interim Scenario 1 133.4 37 94 272 

Fully Developed Conditions 133.4 47 98 261 

Outfall #3 to Round Lake 
Drainage 

Area (acres) 

Discharge (cfs) 

2-yr 10-yr 100-yr 

Existing 30.2 13 33 83 

80% of Existing - 10 26 67 

Interim Scenario 1 0.0 0 0 0 

Fully Developed Conditions 0.0 0 0 0 

Offsite Subbasin 51 to Round 

Lake 

Drainage 

Area (acres) 

Discharge (cfs) 

2-yr 10-yr 100-yr 

Existing 25.3 0 0 0 

80% of Existing - 0 0 0 

Interim Scenario 1 25.3 16 37 94 

Fully Developed Conditions 25.3 16 37 94 

Total in Aggregate to Round 

Lake 

Drainage 

Area (acres) 

Discharge (cfs) 

2-yr 10-yr 100-yr 

Existing 197.3 159 317 656 

80% of Existing - 127 254 525 

Interim Scenario 1 167.5 55 134 377 

Fully Developed Conditions 167.5 67 141 371 

3.1.2 Summary for Resource of Concern (Rice Creek) 

Under existing conditions, runoff south of Rice Creek reaches Rice Creek by storm sewer 

outfalls or overland flow discharging to Rice Creek (CSMP Figure 4-1). Stormwater from 

the north of Rice Creek discharges to Rice Creek by way of an overland flow at numerous 

uncontrolled locations. 

Under existing and proposed conditions, Rice Creek Commons stormwater from the north 

and south of Rice Creek discharges to the Rice Creek within a single 1,500 foot section of 

stream. The travel time from the most upstream to most downstream outfalls is minimal 

(approximately two minutes) causing discharge from separate locations to compound one 
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another. As a result, the aggregate peak discharge to Rice Creek determines the impact to 

this resource of concern.  

The proposed stormwater control structures (CSMP Figure 4-5) reduce peak discharge to 

Rice Creek by >80% for both the Interim Scenario 1 and fully developed conditions 

condition (Table 5). Compared to existing conditions, the Interim Scenario 1 and fully 

developed conditions, respectively, reduce peak discharge by 66.0% and 22.8% for the 2-yr 

storm event; 59.3% and 29.3% for the 10-yr storm; and 44.0% and 28.9% for the 100-yr 

storm event. 

Table 7 - Total peak discharge to Rice Creek for existing and fully developed 

conditions (in aggregate) 

Total Peak Discharge to Rice Creek 
Drainage Area 

(acres) 

Discharge (cfs) 

2-yr 10-yr 100-yr 

Existing 288.7 315 604 1219 

80% of Existing - 252 483 975 

Interim Scenario 1 317.5 107 246 682 

Fully developed conditions 317.5 243 427 867 

Full supporting calculations for the existing, interim, and fully developed conditions 

condition HydroCAD Models are included in Appendix A, B and C, respectively. 

3.2 Pond Outlet Control Structures 

All pond designs include a multi-stage outlet control structure (OCS) to manage stormwater 

for each of the design events. Detailed summaries of tributary areas to each stormwater 

pond, outlet information, normal water elevations, emergency overflow elevations, dead 

pool storage, and high water levels, live storage and peak discharge rates for each design 

storm event (2-yr, 10-yr and 100-yr) are included in Section 6.0. 

3.3 Infiltration Potential 

Wenck reviewed the soil borings within the Site (CSMP Figure 3-7) and classified the soils 

in each boring log based on infiltration potential. If a boring had clay soils then it was 

considered no infiltration potential and labeled on Figure 3 as a red dot. If there was a 

seam of sand or silt at depth, then the boring was classified as “infiltration potential at 

target seam” and labeled with an orange square on the Figure. If a particular soil boring 

showed favorable soils for infiltration, then it was labeled with a green star. If the soils 

showed potential at depth or at the surface, then it was labeled with a brown triangle and a 

yellow pentagon. Figure 3 also shows the approximate location of the stormwater ponds 

(P-1 through P-14) in blue, the preliminary Outlots from the concept preliminary plat in 

purple, and areas excluded due to the potential concern relative to surficial (Unit 1) 

contaminated groundwater shown in red with diagonal lines. On an Outlot by Outlot basis, 

the infiltration is deemed feasible based on the majority of borings within an Outlot. 

Infiltration will be required in the portion north of Rice Creek and an area on the west side 

of the Spine Road alignment as shown in CSMP Figure 5-1.   
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4.0 Summary and Conclusions 

Based on the HydroCAD modeling results presented herein, the RCWD peak runoff rate 

control standards will be met in aggregate for each Resource of Concern drainage area.  

Under Interim Scenario 1 and fully developed conditions, the total tributary area discharging 

to Round Lake decreases 15.2% to 167.4 acres and the total tributary area discharging to 

Rice Creek increases 8.7% to 332.8 acres when compared to existing conditions.  
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5. Figures

Figure 1.  Pre-development (2012): Subwatershed Map with Storm Sewer 

Figure 3.  Infiltration Potential Map 
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6. Summary Tables 

 

Stormwater Pond Data Summary Tables 
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Appendix D, Pond Outlets
Length (ft) Slope Max Velocity

ft ft/ft ft/sec

6" horizontal orifice w/invent @ 915 ft

9" Diamater horizontal oriface w/invert @ 915 ft

24" RCP culvert w/inlet @ 915.95 ft

9" vertical oriface w/invert @ 930 ft

12" RCP W/invert at 915

P-8 24" RCP 380 0.0028 3.9

P-9

30" RCP 750 0.0037 6.8

12" horizontal oriface w/invert @ 909 ft

12" horizontal orifice w/invert at 909 ft two 24" RCP 200 0.0050 10.0

Two 24" RCPs w/invert at @ 910 ft

60 ft broad crested rectangular weir w/invert @ 912 ft

five 12" RCP pipes w/invert at 883 ft

55 ft broad crested weir

12" horizontal orifice w/invert at 892 ft

18" Round RCP culvert w/invert at 893 ft

Infiltration - 0.8 in/hr

two 24" RCP pipes w/invert @ 877 ft two 24" RCP 155 0.0065 2.5

Infiltration - 0.8 in/hr

two 24" RCP pipes w/invert @ 881.5 ft two 24" RCP 155 0.0065 2.5

Infiltration - 0.8 in/hr

two 24" RCP pipes w/invert @ 878 ft two 24" RCP 155 0.0065 2.5

W-1 12" RCP 100 0.0010 1.6

W-2 12" RCP 300 0.0437 2.6

W-3 12" RCP 50 0.0380 2.5

W-4 12" RCP 170 0.0020 2.0

W-5 12" RCP 100 0.0050 3.7

P-13
Channel flow to Rice Creek

18" RCP is sufficient, specific reach not defined in 

model

0.15 acres of infiltration area

6" horizontal orifice w/invert @ 914.75 ft

Two 6 ft sharp crested rectangular baffel weir w/invert @ 882.75 ft

CRH-3
0.15 acres of infiltration area

12" RCP w/invert @ 914.75 ft

12" RCP w/invert @ 908 ft

12" RCP w/invert @ 929.1 ft

CRH-1

CRH-2
0.2 acres of infiltration area

P-14

Connection to W-5

Overland flow from broad crested wier to handle >10-yr 

stroms

10.8

two 12" horizontal orifice w/invert at 893 ft

four 44"x27" RCP arch culverts w/ invert at 893.5 ft

75' broad crested weir @ 915 ft

24" RCP w/invert at 897 ft

P-11

Connection to W-4

P-12 Overland flow via channel to P-13 from P-12

50 ft broad crested rectangular weir w/invert @ 897.4 ft
Overland flow from broad crested wier to handle >10-yr 

stroms

P-10

2.5 ft sharp crested rectangular baffel weir w/invert @ 896 ft dumping into 30" pipe

P-7
Overland Flow to P-7 from P-9

80' broad crested weir @ 915 ft Overland Flow to P-9 from P-11

Connection to W-3

2150 0.0050 10.7
Sharp crested box w/40' perimeter at 924.4 ft

7 ft sharp crested weir @930.5 ft
48" RCP

Connection to W-1

10 ft sharp crested weir @ 931.5 ft dropping into a 48" pipe

24" RCP 50 0.0050 5.8

830 0.0070P-5/P-6

P-4

12" horizontal orifice w/invert @ 930 ft

13.9Sharp crested rectangular weir w/invert at 915 ft and crest length = 7 ft

Sharp crested rectangular weir w/invert at 918.25 ft and crest length = 10 ft

P-3

12" horizontal orifice w/invent @ 914 ft

60" RCP 100 0.0085

Stormwater Control 

Structure
Outlet structure Pipe Size

P-1/P-2
6" horizontal orifice w/invert @ 924 ft

60" RCP

T:\1382 KimleyHorn\01 TCAAP\TASK 03 Stormwater Prelim Design\Models\HECHMS_CheyenneDrive\20150612_Final Pond Summary_Table.xlsx
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Appendix D, Interim Pond Geometery

Basin Previously Outlet Elev/ Emergency Dead

ID Tributary Direct Ponded Total NWL Overflow Storage

(acres) (acres) (acres) (feet)  (feet)  (ac-ft)

P-1 - - - -

P-2 1, 2, 24 68.3 0.0 68.3 924.0 926.0 0.7

P-3 - - - -

P-4 5 7.9 0.0 7.9 915.0 918.0 0.6

P-5 4, P-6 0.6 42.7 43.3 930.0 933.0

P-6 3, 25 42.7 0.0 42.7 930.0 933.0

W-1 6 1.0 0.0 1.0 913.0 915.0 -

W-2 P-6 0.0 42.7 42.7 929.0 930.0 -

Offsite Subbasin 51 Offsite Subbasin 51 25.2 0.0 25.2 - - -

P-7 8 29.6 0.0 29.6 915.0 916.0 1.1

P-8 10 6.4 0.0 6.4 897.0 900.0 0.5

P-9 9, P-7, W-3 25.8 29.6 55.4 915.0 918.0 0.4

P-10 12, P-8, P-11 1.4 65.1 66.4 896.0 899.0 0.7

P-11 11, P-9 3.3 55.4 58.7 909.0 913.0 3.6

P-12 14, P-10, W-4 10.2 69.4 79.7 893.0 896.0 5.1

P-13 15, 16, 18, 26, P-12 158.1 79.7 237.8 883.0 886.0 4.3

P-14 19 21.2 0.0 21.2

Thumb 22, 27 48.5 0.0 48.5 - - -

CRH-1 28 7.0 0.0 5.7 876.0 879.0 -

CRH-2 29 10.2 0.0 10.2 881.5 884.0 -

CRH-3 CRH-2, 1S 1.6 10.2 11.8 876.0 879.0 -

W-3 P7 0.0 29.6 29.6 914.8 916.0 -

W-4 13 3.0 0.0 3.0 908.0 910.0 -

W-5 17 7.6 237.8 245.4 880.0 883.0 -

NOTE: Subbasins 20-22 and 27 are not routed through onsite ponds. No subbasin assigned number 23

Outlet information in Appendix 3, Table 2

Constructed in Later Phase

Constructed in Later Phase

Constructed in Later Phase

5.1

Tributary Area Basin Info

Round Lake

Rice Creek/Long Lake
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Appendix D, Interim Pond Discharge

Basin Live Peak Live Peak Live Peak

ID HWL Storage Outflow HWL Storage Outflow HWL Storage Outflow

(feet) (ac-ft) (cfs) (feet) (ac-ft) (cfs) (feet) (ac-ft) (cfs)

Round Lake

P-1 - - - - - - - - - -

P-2 1, 2, 24 925.5 0.6 146 925.0 0.4 59 924.7 0.3 25

P-3 - - - 272 - - 94 - - 37

P-4 5 917.3 0.8 8 916.2 0.4 1 915.4 0.1 1

P-5 4, P-6

P-6 3, 25

W-1 6 915.3 0.4 3 915.1 0.2 2 915.0 0.1 1

W-2 P-6 929.6 0.7 1 929.5 0.6 1 929.4 0.4 0

Offsite Subbasin 51 Offsite Subbasin 51 - - 94 - - 37 - - 16

Rice Creek/Long Lake

P-7 8 915.9 0.4 77 915.8 0.4 32 915.8 0.4 14

P-8 10 899.0 0.9 12 898.1 0.4 4 897.6 0.2 1

P-9 9, P-7, W-3 915.8 0.2 148 915.4 0.1 60 915.3 0.1 25

P-10 12, P-8, P-11 898.4 0.8 127 897.6 0.5 25 896.8 0.2 5

P-11 11, P-9 912.7 5.2 136 911.4 3.2 26 910.2 1.5 7

P-12 14, P-10, W-4 895.5 4.5 118 894.1 1.9 23 893.6 0.9 6

P-13 15, 16, 18, 26, P-12 855.3 5.3 503 884.2 2.5 189 883.7 1.4 86

P-14 19 - - 75 - - 30 - - 12

Thumb 22, 27 - - 53 - - 0 - - 0

CRH-1 28 878.8 0.8 25 878.1 0.5 12 877.7 0.4 5

CRH-2 29 883.8 1.5 27 882.7 0.9 10 882.1 0.6 2

CRH-3 CRH-2, 1S 879.8 0.8 26 878.9 0.4 8 878.3 2.6 1

W-3 P7 915.2 0.9 1 915.1 0.6 0 915.0 0.5 0

W-4 13 909.3 1.3 4 908.9 0.9 3 908.7 0.6 2

W-5 17 - - - 883.1 1.6 7 882.9 0.9 3

NOTE: Subbasins 20-22 and 27 are not routed through onsite ponds. No subbasin assigned number 23

Tributary Subbasins 

and Ponds

113 930.5 3.2 29 929.9 1.8 10

10-Year Storm 2-Year Storm100-Year Storm

931.5 5.6
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Appendix D, Full Buildout Pond Geometery

Basin Previously Outlet Elev/ Emergency Dead

ID Tributary Direct Ponded Total NWL Overflow Storage

(acres) (acres) (acres) (feet)  (feet)  (ac-ft)

Round Lake

P-1 1 52.2 0.0 52.2

P-2 2, 24 16.1 52.2 68.3

P-3 - 21.6 111.6 133.1 914.0 920.0 5.8

P-4 5 7.9 0.0 7.9 915.0 918.0 0.6

P-5 4, P-6 0.6 42.7 43.3

P-6 3, 25 42.7 0.0 42.7

W-1 6 1.0 0.0 1.0 913.0 916.0 -

W-2 P-6 0.0 42.7 42.7 929.0 930.0 -

Offsite Subbasin 51 Offsite Subbasin 51 25.2 0.0 25.2 - - -

Rice Creek/Long Lake

P-7 8 29.6 0.0 29.6 915.0 916.0 1.1

P-8 10 6.4 0.0 6.4 897.0 900.0 0.5

P-9 9, P-7, W-3 25.8 29.6 55.4 915.0 918.0 0.4

P-10 12, P-8, P-11 1.4 65.1 66.4 896.0 899.0 0.7

P-11 11, P-9 3.3 55.4 58.7 909.0 913.0 3.6

P-12 14, P-10, W-4 10.2 69.4 79.7 893.0 896.0 5.1

P-13 15, 16, 18, 26, P-12 158.1 79.7 237.8 883.0 886.0 4.3

P-14 19 21.2 0.0 21.2 892.0 895.5 4.5

Thumb 22, 27 48.5 0.0 48.5 - - -

CRH-1 28 7.0 0.0 7.0 876.0 879.0 -

CRH-2 29 10.2 0.0 10.2 881.5 884.0 -

CRH-3 CRH-2, 1S 1.6 10.2 11.8 876.0 879.0 -

W-3 P7 0.0 29.6 29.6 914.8 916.0 -

W-4 13 3.0 0.0 3.0 908.0 910.0 -

W-5 17 7.6 237.8 245.4 880.0 883.0 -

NOTE: Subbasins 20-22 and 27 are not routed through onsite ponds. No subbasin assigned number 23

Outlet information in Appendix 3, Table 2

924.0 926.0 3.5

930.0 933.0

Tributary Area Basin Info

5.1
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Appendix D, Full Buildout Pond Discharge

Tributary Area

Basin Live Peak Live Peak Live Peak

ID Tributary HWL Storage Outflow HWL Storage Outflow HWL Storage Outflow

(feet) (ac-ft) (cfs) (feet) (ac-ft) (cfs) (feet) (ac-ft) (cfs)

Round Lake

P-1 1

P-2 2, 24

P-3 - 919.7 13.3 261 918.0 7.9 98 916.5 5.2 47

P-4 5 917.8 1.0 13 916.8 0.6 4 916.2 0.4 2

P-5 4, P-6

P-6 3, 25

W-1 6 915.4 0.5 3 915.2 0.3 2 915.1 0.2 2

W-2 P-6 929.6 0.7 1 929.5 0.6 1 929.4 0.4 0

Offsite Subbasin 51 Offsite Subbasin 51 - - 94 - - 37 - - 16

Rice Creek/Long Lake

P-7 8 915.9 0.4 86 915.8 0.4 40 915.8 0.4 21

P-8 10 899.1 0.9 12 898.1 0.4 4 897.6 0.2 1

P-9 9, P-7, W-3 915.9 0.2 167 915.5 0.1 78 915.4 0.1 42

P-10 12, P-8, P-11 898.5 0.9 169 897.8 0.6 39 897.5 0.5 22

P-11 11, P-9 912.8 5.4 161 912.0 4.2 40 910.9 2.5 16

P-12 14, P-10, W-4 895.8 5.2 141 894.4 2.3 37 893.8 1.4 12

P-13 15, 16, 18, 26, P-12 885.7 6.3 631 884.6 3.4 295 884.1 2.2 165

P-14 19 895.2 4.9 16 893.7 2.4 7 893.0 1.3 4

Thumb 22, 27 - - 169 - - 94 - - 61

CRH-1 28 878.8 0.8 25 878.1 0.5 12 877.7 0.4 5

CRH-2 29 883.8 1.5 27 882.7 0.9 10 882.1 0.6 2

CRH-3 CRH-2, 1S 879.8 0.8 26 878.9 0.4 8 878.3 2.6 1

W-3 P7 915.2 0.9 1 915.1 0.7 1 915.0 0.5 0

W-4 13 909.4 1.4 4 909.0 0.9 3 908.8 0.8 3

W-5 17 - - - 883.2 2.4 12 883.1 1.7 8

NOTE: Subbasins 20-22 and 27 are not routed through onsite ponds. No subbasin assigned number 23

932.6 8.4 123 931.5 5.6 3.8 729 930.7

100-Year Storm 10-Year Storm

925.2 1.6

2-Year Storm

925.7 90 924.92.4 174 1.3 53
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Appendix A 

 

 

Existing Conditions (2012) 

Hydrology and Hydraulics Modeling (HydroCAD) 



1

Sub-basin1

2

Sub-basin 2

3

Sub-basin 3

4S

Sub-basin 4

5S

Sub-basin 5

6S

Sub-basin 6

7S

Sub-basin 7

8S

Sub-basin 8

9S

Sub-basin 9

10S

Sub-basin 10

11S

Sub-basin 11

12S

Sub-basin 12

13S

Sub-basin 13

14S

Sub-basin 14

15S

Sub-basin 15

16S

Sub-basin 16

17S

Sub-basin 17

18S

Sub-basin 18

19S

Sub-basin 19

20S

Sub-basin 20

21S

Sub-basin 21

22S

Sub-basin 22

23S

Sub-basin 23

24S

Sub-basin 24

25S

Sub-basin 25

26S

Sub-basin 26

27S

Sub-basin 27

28S

Sub-basin 28

29S

Sub-basin 29

30S

Sub-basin 30

31S

Sub-basin 31

32S

Sub-basin 32

33S

Sub-basin 33

34S

Sub-basin 34

35S

Sub-basin 35

36S

Sub-basin 36

83S

County Road H

 Subbasin Redirected

 After Regrading

37R

Outfall of SB 2, 3, 739R

Outfall of SB 1, 4, 5, 6,

 9, 10, 11, 36

40R

60 in SB 4

41R

Channel in SB 9, 10

46R

Channel SB1

48R

Outfall of SB 8, 13

49R

Channel SB8

50R

Outfall of SB 12

51R

Outfall of SB 14

52R

Outfall of SB 17

53R

Outfall of SB 18

54R

Outfall of SB 25

55R

Outfall of SB 2656R

Outfall of SB 23, 24

59R

Outfall of SB 20, 22

61R

Outfall of SB 15, 16, 21

67R

Outfall of SB 28

68R

Outfall of SB 29

69R

Outfall of SB 30

70R

Outfall of SB 31

71R

Outfall of SB 32

72R

Outfall of SB 33
73R

Outfall of SB 34 74R

Outfall of SB 35

75R

Outfall of SB 19

82R

Outfall of SB 27

84R

Outfall of Future County

 Road H Subbasin
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

15.328 87   (1)

27.092 75   (2, 3, 25S)

53.741 85   (4S, 20S, 24S)

27.171 83   (5S)

28.829 78   (6S, 19S)

9.790 62   (7S)

95.827 81   (8S, 10S, 16S)

94.629 82   (9S, 13S, 15S, 22S)

4.343 76   (11S)

9.187 80   (12S, 83S)

38.195 84   (14S, 18S)

8.010 86   (17S)

7.156 90   (21S)

13.825 92   (23S)

2.861 66   (26S, 27S)

5.784 44   (28S)

3.017 39   (29S, 31S, 32S)

31.577 42   (30S)

3.237 48   (33S)

1.241 49   (34S)

6.229 43   (35S)

11.210 79   (36S)

498.279 78 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

498.279 Other 1, 2, 3, 4S, 5S, 6S, 7S, 8S, 9S, 10S, 11S, 12S, 13S, 14S, 15S, 16S, 17S, 18S, 

19S, 20S, 21S, 22S, 23S, 24S, 25S, 26S, 27S, 28S, 29S, 30S, 31S, 32S, 33S, 

34S, 35S, 36S, 83S

498.279 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 0.000 498.279 498.279 1, 2, 3, 4S, 5S, 6S, 

7S, 8S, 9S, 10S, 

11S, 12S, 13S, 

14S, 15S, 16S, 

17S, 18S, 19S, 

20S, 21S, 22S, 

23S, 24S, 25S, 

26S, 27S, 28S, 

29S, 30S, 31S, 

32S, 33S, 34S, 

35S, 36S, 83S

0.000 0.000 0.000 0.000 498.279 498.279 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 40R 0.00 -23.69 718.0 0.0330 0.013 60.0 0.0 0.0
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Muskingum-Cunge method  -  Pond routing by Stor-Ind method

Runoff Area=15.328 ac   0.00% Impervious   Runoff Depth=1.58"Subcatchment 1: Sub-basin1
   Tc=16.3 min   CN=87   Runoff=26.50 cfs  2.022 af

Runoff Area=4.913 ac   0.00% Impervious   Runoff Depth=0.85"Subcatchment 2: Sub-basin 2
   Tc=12.2 min   CN=75   Runoff=4.67 cfs  0.346 af

Runoff Area=15.522 ac   0.00% Impervious   Runoff Depth=0.85"Subcatchment 3: Sub-basin 3
   Tc=32.8 min   CN=75   Runoff=9.18 cfs  1.093 af

Runoff Area=23.961 ac   0.00% Impervious   Runoff Depth=1.44"Subcatchment 4S: Sub-basin 4
   Tc=11.3 min   CN=85   Runoff=44.38 cfs  2.872 af

Runoff Area=27.171 ac   0.00% Impervious   Runoff Depth=1.30"Subcatchment 5S: Sub-basin 5
   Tc=40.5 min   CN=83   Runoff=23.85 cfs  2.950 af

Runoff Area=22.467 ac   0.00% Impervious   Runoff Depth=1.00"Subcatchment 6S: Sub-basin 6
   Tc=46.4 min   CN=78   Runoff=13.57 cfs  1.877 af

Runoff Area=9.790 ac   0.00% Impervious   Runoff Depth=0.33"Subcatchment 7S: Sub-basin 7
   Tc=27.0 min   CN=62   Runoff=1.66 cfs  0.268 af

Runoff Area=21.017 ac   0.00% Impervious   Runoff Depth=1.18"Subcatchment 8S: Sub-basin 8
   Tc=9.5 min   CN=81   Runoff=33.39 cfs  2.061 af

Runoff Area=9.296 ac   0.00% Impervious   Runoff Depth=1.24"Subcatchment 9S: Sub-basin 9
   Tc=12.7 min   CN=82   Runoff=13.79 cfs  0.960 af

Runoff Area=30.014 ac   0.00% Impervious   Runoff Depth=1.18"Subcatchment 10S: Sub-basin 10
   Tc=37.7 min   CN=81   Runoff=24.50 cfs  2.943 af

Runoff Area=4.343 ac   0.00% Impervious   Runoff Depth=0.90"Subcatchment 11S: Sub-basin 11
   Tc=32.9 min   CN=76   Runoff=2.75 cfs  0.324 af

Runoff Area=3.310 ac   0.00% Impervious   Runoff Depth=1.12"Subcatchment 12S: Sub-basin 12
   Tc=14.0 min   CN=80   Runoff=4.17 cfs  0.308 af

Runoff Area=2.279 ac   0.00% Impervious   Runoff Depth=1.24"Subcatchment 13S: Sub-basin 13
   Tc=36.2 min   CN=82   Runoff=2.01 cfs  0.235 af

Runoff Area=2.518 ac   0.00% Impervious   Runoff Depth=1.37"Subcatchment 14S: Sub-basin 14
   Tc=8.9 min   CN=84   Runoff=4.89 cfs  0.287 af

Runoff Area=56.506 ac   0.00% Impervious   Runoff Depth=1.24"Subcatchment 15S: Sub-basin 15
   Tc=28.0 min   CN=82   Runoff=57.14 cfs  5.833 af

Runoff Area=44.796 ac   0.00% Impervious   Runoff Depth=1.18"Subcatchment 16S: Sub-basin 16
   Tc=26.3 min   CN=81   Runoff=44.07 cfs  4.393 af
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Runoff Area=8.010 ac   0.00% Impervious   Runoff Depth=1.51"Subcatchment 17S: Sub-basin 17
   Tc=11.5 min   CN=86   Runoff=15.45 cfs  1.008 af

Runoff Area=35.677 ac   0.00% Impervious   Runoff Depth=1.37"Subcatchment 18S: Sub-basin 18
   Tc=15.8 min   CN=84   Runoff=53.72 cfs  4.072 af

Runoff Area=6.362 ac   0.00% Impervious   Runoff Depth=1.00"Subcatchment 19S: Sub-basin 19
   Tc=7.3 min   CN=78   Runoff=9.29 cfs  0.531 af

Runoff Area=15.897 ac   0.00% Impervious   Runoff Depth=1.44"Subcatchment 20S: Sub-basin 20
   Tc=17.1 min   CN=85   Runoff=24.29 cfs  1.905 af

Runoff Area=7.156 ac   0.00% Impervious   Runoff Depth=1.82"Subcatchment 21S: Sub-basin 21
   Tc=10.8 min   CN=90   Runoff=17.27 cfs  1.085 af

Runoff Area=26.548 ac   0.00% Impervious   Runoff Depth=1.24"Subcatchment 22S: Sub-basin 22
   Tc=19.6 min   CN=82   Runoff=32.17 cfs  2.741 af

Runoff Area=13.825 ac   0.00% Impervious   Runoff Depth=1.99"Subcatchment 23S: Sub-basin 23
   Tc=9.4 min   CN=92   Runoff=38.34 cfs  2.294 af

Runoff Area=13.883 ac   0.00% Impervious   Runoff Depth=1.44"Subcatchment 24S: Sub-basin 24
   Tc=19.0 min   CN=85   Runoff=20.15 cfs  1.664 af

Runoff Area=6.657 ac   0.00% Impervious   Runoff Depth=0.85"Subcatchment 25S: Sub-basin 25
   Tc=22.6 min   CN=75   Runoff=4.76 cfs  0.469 af

Runoff Area=0.823 ac   0.00% Impervious   Runoff Depth=0.46"Subcatchment 26S: Sub-basin 26
   Tc=38.2 min   CN=66   Runoff=0.20 cfs  0.032 af

Runoff Area=2.038 ac   0.00% Impervious   Runoff Depth=0.46"Subcatchment 27S: Sub-basin 27
   Tc=13.0 min   CN=66   Runoff=0.77 cfs  0.078 af

Runoff Area=5.784 ac   0.00% Impervious   Runoff Depth=0.01"Subcatchment 28S: Sub-basin 28
   Tc=23.9 min   CN=44   Runoff=0.01 cfs  0.003 af

Runoff Area=1.255 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 29S: Sub-basin 29
   Tc=26.9 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=31.577 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 30S: Sub-basin 30
   Tc=45.9 min   CN=42   Runoff=0.01 cfs  0.001 af

Runoff Area=0.884 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 31S: Sub-basin 31
   Tc=30.2 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=0.878 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 32S: Sub-basin 32
   Tc=27.6 min   CN=39   Runoff=0.00 cfs  0.000 af

Runoff Area=3.237 ac   0.00% Impervious   Runoff Depth=0.04"Subcatchment 33S: Sub-basin 33
   Tc=19.9 min   CN=48   Runoff=0.01 cfs  0.010 af
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Runoff Area=1.241 ac   0.00% Impervious   Runoff Depth=0.05"Subcatchment 34S: Sub-basin 34
   Tc=12.1 min   CN=49   Runoff=0.01 cfs  0.005 af

Runoff Area=6.229 ac   0.00% Impervious   Runoff Depth=0.00"Subcatchment 35S: Sub-basin 35
   Tc=16.7 min   CN=43   Runoff=0.00 cfs  0.001 af

Runoff Area=11.210 ac   0.00% Impervious   Runoff Depth=1.06"Subcatchment 36S: Sub-basin 36
   Tc=52.2 min   CN=79   Runoff=6.74 cfs  0.989 af

Runoff Area=5.877 ac   0.00% Impervious   Runoff Depth=1.12"Subcatchment 83S: County Road H 
   Tc=19.1 min   CN=80   Runoff=6.41 cfs  0.547 af

   Inflow=12.99 cfs  1.708 afReach 37R: Outfall of SB 2, 3, 7
   Outflow=12.99 cfs  1.708 af

   Inflow=111.85 cfs  14.937 afReach 39R: Outfall of SB 1, 4, 5, 6, 9, 10, 11, 36
   Outflow=111.85 cfs  14.937 af

Avg. Flow Depth=1.37'   Max Vel=26.20 fps   Inflow=111.84 cfs  14.937 afReach 40R: 60 in SB 4
60.0"  Round Pipe   n=0.013   L=718.0'   S=0.0330 '/'   Capacity=473.08 cfs   Outflow=111.85 cfs  14.937 af

Avg. Flow Depth=0.35'   Max Vel=8.22 fps   Inflow=13.79 cfs  0.960 afReach 41R: Channel in SB 9, 10
n=0.050   L=1,660.0'   S=0.0048 '/'   Capacity=280.23 cfs   Outflow=12.78 cfs  0.960 af

Avg. Flow Depth=0.61'   Max Vel=5.16 fps   Inflow=26.50 cfs  2.022 afReach 46R: Channel SB1
n=0.050   L=841.0'   S=0.0071 '/'   Capacity=296.86 cfs   Outflow=26.13 cfs  2.022 af

   Inflow=33.61 cfs  2.296 afReach 48R: Outfall of SB 8, 13
   Outflow=33.61 cfs  2.296 af

Avg. Flow Depth=0.54'   Max Vel=5.56 fps   Inflow=33.39 cfs  2.061 afReach 49R: Channel SB8
n=0.050   L=521.0'   S=0.0077 '/'   Capacity=706.58 cfs   Outflow=32.82 cfs  2.061 af

   Inflow=4.17 cfs  0.308 afReach 50R: Outfall of SB 12
   Outflow=4.17 cfs  0.308 af

   Inflow=4.89 cfs  0.287 afReach 51R: Outfall of SB 14
   Outflow=4.89 cfs  0.287 af

   Inflow=15.45 cfs  1.008 afReach 52R: Outfall of SB 17
   Outflow=15.45 cfs  1.008 af

   Inflow=53.72 cfs  4.072 afReach 53R: Outfall of SB 18
   Outflow=53.72 cfs  4.072 af

   Inflow=4.76 cfs  0.469 afReach 54R: Outfall of SB 25
   Outflow=4.76 cfs  0.469 af

   Inflow=0.20 cfs  0.032 afReach 55R: Outfall of SB 26
   Outflow=0.20 cfs  0.032 af
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   Inflow=51.42 cfs  3.958 afReach 56R: Outfall of SB 23, 24
   Outflow=51.42 cfs  3.958 af

   Inflow=56.04 cfs  4.646 afReach 59R: Outfall of SB 20, 22
   Outflow=56.04 cfs  4.646 af

   Inflow=108.23 cfs  11.311 afReach 61R: Outfall of SB 15, 16, 21
   Outflow=108.23 cfs  11.311 af

   Inflow=0.01 cfs  0.003 afReach 67R: Outfall of SB 28
   Outflow=0.01 cfs  0.003 af

   Inflow=0.00 cfs  0.000 afReach 68R: Outfall of SB 29
   Outflow=0.00 cfs  0.000 af

   Inflow=0.01 cfs  0.001 afReach 69R: Outfall of SB 30
   Outflow=0.01 cfs  0.001 af

   Inflow=0.00 cfs  0.000 afReach 70R: Outfall of SB 31
   Outflow=0.00 cfs  0.000 af

   Inflow=0.00 cfs  0.000 afReach 71R: Outfall of SB 32
   Outflow=0.00 cfs  0.000 af

   Inflow=0.01 cfs  0.010 afReach 72R: Outfall of SB 33
   Outflow=0.01 cfs  0.010 af

   Inflow=0.01 cfs  0.005 afReach 73R: Outfall of SB 34
   Outflow=0.01 cfs  0.005 af

   Inflow=0.00 cfs  0.001 afReach 74R: Outfall of SB 35
   Outflow=0.00 cfs  0.001 af

   Inflow=9.29 cfs  0.531 afReach 75R: Outfall of SB 19
   Outflow=9.29 cfs  0.531 af

   Inflow=0.77 cfs  0.078 afReach 82R: Outfall of SB 27
   Outflow=0.77 cfs  0.078 af

   Inflow=6.41 cfs  0.547 afReach 84R: Outfall of Future County Road H Subbasin
   Outflow=6.41 cfs  0.547 af

Total Runoff Area = 498.279 ac   Runoff Volume = 46.208 af   Average Runoff Depth = 1.11"
100.00% Pervious = 498.279 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1: Sub-basin1

Runoff = 26.50 cfs @ 12.18 hrs,  Volume= 2.022 af,  Depth= 1.58"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 15.328 87

15.328 100.00% Pervious Area

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

16.3 Direct Entry, 

Subcatchment 1: Sub-basin1

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=15.328 ac

Runoff Volume=2.022 af

Runoff Depth=1.58"

Tc=16.3 min

CN=87

26.50 cfs
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Summary for Subcatchment 2: Sub-basin 2

Runoff = 4.67 cfs @ 12.14 hrs,  Volume= 0.346 af,  Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 4.913 75

4.913 100.00% Pervious Area

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

12.2 Direct Entry, 

Subcatchment 2: Sub-basin 2

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=4.913 ac

Runoff Volume=0.346 af

Runoff Depth=0.85"

Tc=12.2 min

CN=75

4.67 cfs



Prepared By Wenck Associates, Inc.
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"Existing Conditions_Hydro

  Printed  6/8/2015Prepared by Wenck Associates, Inc.
Page 12HydroCAD® 10.00  s/n 02201  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment 3: Sub-basin 3

Runoff = 9.18 cfs @ 12.46 hrs,  Volume= 1.093 af,  Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 15.522 75

15.522 100.00% Pervious Area

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

32.8 Direct Entry, 

Subcatchment 3: Sub-basin 3

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=15.522 ac

Runoff Volume=1.093 af

Runoff Depth=0.85"

Tc=32.8 min

CN=75

9.18 cfs
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Summary for Subcatchment 4S: Sub-basin 4

Runoff = 44.38 cfs @ 12.11 hrs,  Volume= 2.872 af,  Depth= 1.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 23.961 85

23.961 100.00% Pervious Area

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

11.3 Direct Entry, 

Subcatchment 4S: Sub-basin 4

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=23.961 ac

Runoff Volume=2.872 af

Runoff Depth=1.44"

Tc=11.3 min

CN=85

44.38 cfs
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Summary for Subcatchment 5S: Sub-basin 5

Runoff = 23.85 cfs @ 12.55 hrs,  Volume= 2.950 af,  Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 27.171 83

27.171 100.00% Pervious Area

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

40.5 Direct Entry, 

Subcatchment 5S: Sub-basin 5

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=27.171 ac

Runoff Volume=2.950 af

Runoff Depth=1.30"

Tc=40.5 min

CN=83

23.85 cfs
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Summary for Subcatchment 6S: Sub-basin 6

Runoff = 13.57 cfs @ 12.65 hrs,  Volume= 1.877 af,  Depth= 1.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 22.467 78

22.467 100.00% Pervious Area

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

46.4 Direct Entry, 

Subcatchment 6S: Sub-basin 6

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=22.467 ac

Runoff Volume=1.877 af

Runoff Depth=1.00"

Tc=46.4 min

CN=78

13.57 cfs
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Summary for Subcatchment 7S: Sub-basin 7

Runoff = 1.66 cfs @ 12.55 hrs,  Volume= 0.268 af,  Depth= 0.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 9.790 62

9.790 100.00% Pervious Area

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

27.0 Direct Entry, 

Subcatchment 7S: Sub-basin 7

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=9.790 ac

Runoff Volume=0.268 af

Runoff Depth=0.33"

Tc=27.0 min

CN=62

1.66 cfs
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Summary for Subcatchment 8S: Sub-basin 8

Runoff = 33.39 cfs @ 12.09 hrs,  Volume= 2.061 af,  Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 21.017 81

21.017 100.00% Pervious Area

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

9.5 Direct Entry, 

Subcatchment 8S: Sub-basin 8

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=21.017 ac

Runoff Volume=2.061 af

Runoff Depth=1.18"

Tc=9.5 min

CN=81

33.39 cfs
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Summary for Subcatchment 9S: Sub-basin 9

Runoff = 13.79 cfs @ 12.13 hrs,  Volume= 0.960 af,  Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 9.296 82

9.296 100.00% Pervious Area

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

12.7 Direct Entry, 

Subcatchment 9S: Sub-basin 9

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=9.296 ac

Runoff Volume=0.960 af

Runoff Depth=1.24"

Tc=12.7 min

CN=82

13.79 cfs
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Summary for Subcatchment 10S: Sub-basin 10

Runoff = 24.50 cfs @ 12.52 hrs,  Volume= 2.943 af,  Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 30.014 81

30.014 100.00% Pervious Area

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

37.7 Direct Entry, 

Subcatchment 10S: Sub-basin 10

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=30.014 ac

Runoff Volume=2.943 af

Runoff Depth=1.18"

Tc=37.7 min

CN=81

24.50 cfs
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Summary for Subcatchment 11S: Sub-basin 11

Runoff = 2.75 cfs @ 12.46 hrs,  Volume= 0.324 af,  Depth= 0.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 4.343 76

4.343 100.00% Pervious Area

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

32.9 Direct Entry, 

Subcatchment 11S: Sub-basin 11

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=4.343 ac

Runoff Volume=0.324 af

Runoff Depth=0.90"

Tc=32.9 min

CN=76

2.75 cfs
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Summary for Subcatchment 12S: Sub-basin 12

Runoff = 4.17 cfs @ 12.16 hrs,  Volume= 0.308 af,  Depth= 1.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 3.310 80

3.310 100.00% Pervious Area

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

14.0 Direct Entry, 

Subcatchment 12S: Sub-basin 12

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=3.310 ac

Runoff Volume=0.308 af

Runoff Depth=1.12"

Tc=14.0 min

CN=80

4.17 cfs
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Summary for Subcatchment 13S: Sub-basin 13

Runoff = 2.01 cfs @ 12.49 hrs,  Volume= 0.235 af,  Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 2.279 82

2.279 100.00% Pervious Area

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

36.2 Direct Entry, 

Subcatchment 13S: Sub-basin 13

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=2.279 ac

Runoff Volume=0.235 af

Runoff Depth=1.24"

Tc=36.2 min

CN=82

2.01 cfs
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Summary for Subcatchment 14S: Sub-basin 14

Runoff = 4.89 cfs @ 12.08 hrs,  Volume= 0.287 af,  Depth= 1.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 2.518 84

2.518 100.00% Pervious Area

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

8.9 Direct Entry, 

Subcatchment 14S: Sub-basin 14

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=2.518 ac

Runoff Volume=0.287 af

Runoff Depth=1.37"

Tc=8.9 min

CN=84

4.89 cfs
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Summary for Subcatchment 15S: Sub-basin 15

Runoff = 57.14 cfs @ 12.36 hrs,  Volume= 5.833 af,  Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 56.506 82

56.506 100.00% Pervious Area

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

28.0 Direct Entry, 

Subcatchment 15S: Sub-basin 15

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=56.506 ac

Runoff Volume=5.833 af

Runoff Depth=1.24"

Tc=28.0 min

CN=82

57.14 cfs
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Summary for Subcatchment 16S: Sub-basin 16

Runoff = 44.07 cfs @ 12.34 hrs,  Volume= 4.393 af,  Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 44.796 81

44.796 100.00% Pervious Area

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

26.3 Direct Entry, 

Subcatchment 16S: Sub-basin 16

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=44.796 ac

Runoff Volume=4.393 af

Runoff Depth=1.18"

Tc=26.3 min

CN=81

44.07 cfs
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Summary for Subcatchment 17S: Sub-basin 17

Runoff = 15.45 cfs @ 12.11 hrs,  Volume= 1.008 af,  Depth= 1.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 8.010 86

8.010 100.00% Pervious Area

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

11.5 Direct Entry, 

Subcatchment 17S: Sub-basin 17

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=8.010 ac

Runoff Volume=1.008 af

Runoff Depth=1.51"

Tc=11.5 min

CN=86

15.45 cfs
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Summary for Subcatchment 18S: Sub-basin 18

Runoff = 53.72 cfs @ 12.18 hrs,  Volume= 4.072 af,  Depth= 1.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 35.677 84

35.677 100.00% Pervious Area

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

15.8 Direct Entry, 

Subcatchment 18S: Sub-basin 18

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=35.677 ac

Runoff Volume=4.072 af

Runoff Depth=1.37"

Tc=15.8 min

CN=84

53.72 cfs
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Summary for Subcatchment 19S: Sub-basin 19

Runoff = 9.29 cfs @ 12.06 hrs,  Volume= 0.531 af,  Depth= 1.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 6.362 78

6.362 100.00% Pervious Area

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

7.3 Direct Entry, 

Subcatchment 19S: Sub-basin 19

Runoff

Hydrograph
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=6.362 ac

Runoff Volume=0.531 af

Runoff Depth=1.00"

Tc=7.3 min

CN=78

9.29 cfs
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Summary for Subcatchment 20S: Sub-basin 20

Runoff = 24.29 cfs @ 12.19 hrs,  Volume= 1.905 af,  Depth= 1.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 15.897 85

15.897 100.00% Pervious Area

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

17.1 Direct Entry, 

Subcatchment 20S: Sub-basin 20

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=15.897 ac

Runoff Volume=1.905 af

Runoff Depth=1.44"

Tc=17.1 min

CN=85

24.29 cfs
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Summary for Subcatchment 21S: Sub-basin 21

Runoff = 17.27 cfs @ 12.10 hrs,  Volume= 1.085 af,  Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 7.156 90

7.156 100.00% Pervious Area

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

10.8 Direct Entry, 

Subcatchment 21S: Sub-basin 21

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=7.156 ac

Runoff Volume=1.085 af

Runoff Depth=1.82"

Tc=10.8 min

CN=90

17.27 cfs



Prepared By Wenck Associates, Inc.
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"Existing Conditions_Hydro

  Printed  6/8/2015Prepared by Wenck Associates, Inc.
Page 31HydroCAD® 10.00  s/n 02201  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment 22S: Sub-basin 22

Runoff = 32.17 cfs @ 12.24 hrs,  Volume= 2.741 af,  Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 26.548 82

26.548 100.00% Pervious Area

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

19.6 Direct Entry, 

Subcatchment 22S: Sub-basin 22

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=26.548 ac

Runoff Volume=2.741 af

Runoff Depth=1.24"

Tc=19.6 min

CN=82

32.17 cfs
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Summary for Subcatchment 23S: Sub-basin 23

Runoff = 38.34 cfs @ 12.08 hrs,  Volume= 2.294 af,  Depth= 1.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 13.825 92

13.825 100.00% Pervious Area

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

9.4 Direct Entry, 

Subcatchment 23S: Sub-basin 23

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=13.825 ac

Runoff Volume=2.294 af

Runoff Depth=1.99"

Tc=9.4 min

CN=92

38.34 cfs
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Summary for Subcatchment 24S: Sub-basin 24

Runoff = 20.15 cfs @ 12.22 hrs,  Volume= 1.664 af,  Depth= 1.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 13.883 85

13.883 100.00% Pervious Area

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

19.0 Direct Entry, 

Subcatchment 24S: Sub-basin 24

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

22

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=13.883 ac

Runoff Volume=1.664 af

Runoff Depth=1.44"

Tc=19.0 min

CN=85

20.15 cfs
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Summary for Subcatchment 25S: Sub-basin 25

Runoff = 4.76 cfs @ 12.30 hrs,  Volume= 0.469 af,  Depth= 0.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 6.657 75

6.657 100.00% Pervious Area

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

22.6 Direct Entry, 

Subcatchment 25S: Sub-basin 25

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=6.657 ac

Runoff Volume=0.469 af

Runoff Depth=0.85"

Tc=22.6 min

CN=75

4.76 cfs
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Summary for Subcatchment 26S: Sub-basin 26

Runoff = 0.20 cfs @ 12.64 hrs,  Volume= 0.032 af,  Depth= 0.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 0.823 66

0.823 100.00% Pervious Area

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

38.2 Direct Entry, 

Subcatchment 26S: Sub-basin 26

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=0.823 ac

Runoff Volume=0.032 af

Runoff Depth=0.46"

Tc=38.2 min

CN=66

0.20 cfs



Prepared By Wenck Associates, Inc.
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"Existing Conditions_Hydro

  Printed  6/8/2015Prepared by Wenck Associates, Inc.
Page 36HydroCAD® 10.00  s/n 02201  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment 27S: Sub-basin 27

Runoff = 0.77 cfs @ 12.19 hrs,  Volume= 0.078 af,  Depth= 0.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 2.038 66

2.038 100.00% Pervious Area

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

13.0 Direct Entry, 

Subcatchment 27S: Sub-basin 27

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=2.038 ac

Runoff Volume=0.078 af

Runoff Depth=0.46"

Tc=13.0 min

CN=66

0.77 cfs
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Summary for Subcatchment 28S: Sub-basin 28

Runoff = 0.01 cfs @ 24.03 hrs,  Volume= 0.003 af,  Depth= 0.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 5.784 44

5.784 100.00% Pervious Area

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

23.9 Direct Entry, 

Subcatchment 28S: Sub-basin 28

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=5.784 ac

Runoff Volume=0.003 af

Runoff Depth=0.01"

Tc=23.9 min

CN=44

0.01 cfs
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Summary for Subcatchment 29S: Sub-basin 29

[45] Hint: Runoff=Zero

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 1.255 39

1.255 100.00% Pervious Area

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

26.9 Direct Entry, 

Subcatchment 29S: Sub-basin 29

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=1.255 ac

Runoff Volume=0.000 af

Runoff Depth=0.00"

Tc=26.9 min

CN=39

0.00 cfs
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Summary for Subcatchment 30S: Sub-basin 30

Runoff = 0.01 cfs @ 24.23 hrs,  Volume= 0.001 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 31.577 42

31.577 100.00% Pervious Area

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

45.9 Direct Entry, 

Subcatchment 30S: Sub-basin 30

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=31.577 ac

Runoff Volume=0.001 af

Runoff Depth=0.00"

Tc=45.9 min

CN=42

0.01 cfs
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Summary for Subcatchment 31S: Sub-basin 31

[45] Hint: Runoff=Zero

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 0.884 39

0.884 100.00% Pervious Area

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

30.2 Direct Entry, 

Subcatchment 31S: Sub-basin 31

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=0.884 ac

Runoff Volume=0.000 af

Runoff Depth=0.00"

Tc=30.2 min

CN=39

0.00 cfs
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Summary for Subcatchment 32S: Sub-basin 32

[45] Hint: Runoff=Zero

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

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 0.878 39

0.878 100.00% Pervious Area

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

27.6 Direct Entry, 

Subcatchment 32S: Sub-basin 32

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=0.878 ac

Runoff Volume=0.000 af

Runoff Depth=0.00"

Tc=27.6 min

CN=39

0.00 cfs
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Summary for Subcatchment 33S: Sub-basin 33

Runoff = 0.01 cfs @ 15.50 hrs,  Volume= 0.010 af,  Depth= 0.04"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 3.237 48

3.237 100.00% Pervious Area

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

19.9 Direct Entry, 

Subcatchment 33S: Sub-basin 33

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=3.237 ac

Runoff Volume=0.010 af

Runoff Depth=0.04"

Tc=19.9 min

CN=48

0.01 cfs
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Summary for Subcatchment 34S: Sub-basin 34

Runoff = 0.01 cfs @ 14.09 hrs,  Volume= 0.005 af,  Depth= 0.05"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 1.241 49

1.241 100.00% Pervious Area

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

12.1 Direct Entry, 

Subcatchment 34S: Sub-basin 34

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=1.241 ac

Runoff Volume=0.005 af

Runoff Depth=0.05"

Tc=12.1 min

CN=49

0.01 cfs
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Summary for Subcatchment 35S: Sub-basin 35

Runoff = 0.00 cfs @ 24.02 hrs,  Volume= 0.001 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 6.229 43

6.229 100.00% Pervious Area

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

16.7 Direct Entry, 

Subcatchment 35S: Sub-basin 35

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=6.229 ac

Runoff Volume=0.001 af

Runoff Depth=0.00"

Tc=16.7 min

CN=43

0.00 cfs
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Summary for Subcatchment 36S: Sub-basin 36

Runoff = 6.74 cfs @ 12.72 hrs,  Volume= 0.989 af,  Depth= 1.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 11.210 79

11.210 100.00% Pervious Area

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

52.2 Direct Entry, 

Subcatchment 36S: Sub-basin 36

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=11.210 ac

Runoff Volume=0.989 af

Runoff Depth=1.06"

Tc=52.2 min

CN=79

6.74 cfs
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Summary for Subcatchment 83S: County Road H Subbasin Redirected After Regrading

Runoff = 6.41 cfs @ 12.23 hrs,  Volume= 0.547 af,  Depth= 1.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"

Area (ac) CN Description

* 5.877 80

5.877 100.00% Pervious Area

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

19.1 Direct Entry, 

Subcatchment 83S: County Road H Subbasin Redirected After Regrading
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Atlas 14 nested 24-hr event 24-hr S1 2-Year

2-Year Rainfall=2.82"

Runoff Area=5.877 ac

Runoff Volume=0.547 af

Runoff Depth=1.12"

Tc=19.1 min

CN=80

6.41 cfs
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Summary for Reach 37R: Outfall of SB 2, 3, 7

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 30.225 ac, 0.00% Impervious,  Inflow Depth = 0.68"    for  2-Year event
Inflow = 12.99 cfs @ 12.44 hrs,  Volume= 1.708 af
Outflow = 12.99 cfs @ 12.44 hrs,  Volume= 1.708 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 37R: Outfall of SB 2, 3, 7
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Summary for Reach 39R: Outfall of SB 1, 4, 5, 6, 9, 10, 11, 36

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 143.790 ac, 0.00% Impervious,  Inflow Depth = 1.25"    for  2-Year event
Inflow = 111.85 cfs @ 12.41 hrs,  Volume= 14.937 af
Outflow = 111.85 cfs @ 12.41 hrs,  Volume= 14.937 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 39R: Outfall of SB 1, 4, 5, 6, 9, 10, 11, 36
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Summary for Reach 40R: 60 in SB 4

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified
[88] Warning: Qout>Qin may require Finer Routing>1

Inflow Area = 143.790 ac, 0.00% Impervious,  Inflow Depth = 1.25"    for  2-Year event
Inflow = 111.84 cfs @ 12.40 hrs,  Volume= 14.937 af
Outflow = 111.85 cfs @ 12.41 hrs,  Volume= 14.937 af,  Atten= 0%,  Lag= 0.4 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Reference Flow= 83.88 cfs  Estimated Depth= 1.43'  Velocity= 18.18 fps
m= 1.416,  c= 25.74 fps,  dt= 1.2 min,  dx= 718.0' / 1 = 718.0',  K= 0.5 min,  X= 0.479
Max. Velocity= 26.20 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 25.74 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 3,119 cf @ 12.40 hrs
Average Depth at Peak Storage= 1.37'
Bank-Full Depth= 5.00'  Flow Area= 19.6 sf,  Capacity= 473.08 cfs

60.0"  Round Pipe
n= 0.013
Length= 718.0'   Slope= 0.0330 '/'
Inlet Invert= 0.00',  Outlet Invert= -23.69'
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Reach 40R: 60 in SB 4
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Avg. Flow Depth=1.37'

Max Vel=26.20 fps

60.0"

Round Pipe

n=0.013

L=718.0'

S=0.0330 '/'

Capacity=473.08 cfs
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Summary for Reach 41R: Channel in SB 9, 10

[65] Warning: Inlet elevation not specified

Inflow Area = 9.296 ac, 0.00% Impervious,  Inflow Depth = 1.24"    for  2-Year event
Inflow = 13.79 cfs @ 12.13 hrs,  Volume= 0.960 af
Outflow = 12.78 cfs @ 12.39 hrs,  Volume= 0.960 af,  Atten= 7%,  Lag= 15.3 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Reference Flow= 10.34 cfs  Estimated Depth= 0.49'  Velocity= 1.18 fps
m= 1.584,  c= 1.88 fps,  dt= 1.2 min,  dx= 1,660.0' / 12 = 138.3',  K= 1.2 min,  X= 0.269
Max. Velocity= 8.22 fps,  Min. Travel Time= 3.4 min
Avg. Velocity = 1.96 fps,  Avg. Travel Time= 14.1 min

Peak Storage= 10,181 cf @ 12.29 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 3.00'  Flow Area= 84.0 sf,  Capacity= 280.23 cfs

16.00'  x  3.00'  deep channel,  n= 0.050
Side Slope Z-value= 4.0 '/'   Top Width= 40.00'
Length= 1,660.0'   Slope= 0.0048 '/'
Inlet Invert= 0.00',  Outlet Invert= -7.97'

‡
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Reach 41R: Channel in SB 9, 10
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Inflow Area=9.296 ac

Avg. Flow Depth=0.35'

Max Vel=8.22 fps

n=0.050

L=1,660.0'

S=0.0048 '/'

Capacity=280.23 cfs

13.79 cfs

12.78 cfs
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Summary for Reach 46R: Channel SB1

[65] Warning: Inlet elevation not specified

Inflow Area = 15.328 ac, 0.00% Impervious,  Inflow Depth = 1.58"    for  2-Year event
Inflow = 26.50 cfs @ 12.18 hrs,  Volume= 2.022 af
Outflow = 26.13 cfs @ 12.27 hrs,  Volume= 2.022 af,  Atten= 1%,  Lag= 5.2 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Reference Flow= 19.87 cfs  Estimated Depth= 0.71'  Velocity= 1.77 fps
m= 1.540,  c= 2.73 fps,  dt= 1.2 min,  dx= 841.0' / 4 = 210.3',  K= 1.3 min,  X= 0.346
Max. Velocity= 5.16 fps,  Min. Travel Time= 2.7 min
Avg. Velocity = 2.74 fps,  Avg. Travel Time= 5.1 min

Peak Storage= 7,973 cf @ 12.23 hrs
Average Depth at Peak Storage= 0.61'
Bank-Full Depth= 3.00'  Flow Area= 75.0 sf,  Capacity= 296.86 cfs

13.00'  x  3.00'  deep channel,  n= 0.050
Side Slope Z-value= 4.0 '/'   Top Width= 37.00'
Length= 841.0'   Slope= 0.0071 '/'
Inlet Invert= 0.00',  Outlet Invert= -5.97'

‡
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Reach 46R: Channel SB1
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Summary for Reach 48R: Outfall of SB 8, 13

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 23.296 ac, 0.00% Impervious,  Inflow Depth = 1.18"    for  2-Year event
Inflow = 33.61 cfs @ 12.14 hrs,  Volume= 2.296 af
Outflow = 33.61 cfs @ 12.14 hrs,  Volume= 2.296 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 48R: Outfall of SB 8, 13
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Summary for Reach 49R: Channel SB8

[65] Warning: Inlet elevation not specified

Inflow Area = 21.017 ac, 0.00% Impervious,  Inflow Depth = 1.18"    for  2-Year event
Inflow = 33.39 cfs @ 12.09 hrs,  Volume= 2.061 af
Outflow = 32.82 cfs @ 12.14 hrs,  Volume= 2.061 af,  Atten= 2%,  Lag= 3.2 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Reference Flow= 25.04 cfs  Estimated Depth= 0.65'  Velocity= 1.80 fps
m= 1.577,  c= 2.83 fps,  dt= 1.2 min,  dx= 521.0' / 3 = 173.7',  K= 1.0 min,  X= 0.347
Max. Velocity= 5.56 fps,  Min. Travel Time= 1.6 min
Avg. Velocity = 2.84 fps,  Avg. Travel Time= 3.1 min

Peak Storage= 5,972 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.54'
Bank-Full Depth= 4.00'  Flow Area= 140.0 sf,  Capacity= 706.58 cfs

19.00'  x  4.00'  deep channel,  n= 0.050
Side Slope Z-value= 4.0 '/'   Top Width= 51.00'
Length= 521.0'   Slope= 0.0077 '/'
Inlet Invert= 0.00',  Outlet Invert= -4.01'

‡
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Reach 49R: Channel SB8

Inflow
Outflow

Hydrograph
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Summary for Reach 50R: Outfall of SB 12

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.310 ac, 0.00% Impervious,  Inflow Depth = 1.12"    for  2-Year event
Inflow = 4.17 cfs @ 12.16 hrs,  Volume= 0.308 af
Outflow = 4.17 cfs @ 12.16 hrs,  Volume= 0.308 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 50R: Outfall of SB 12
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Summary for Reach 51R: Outfall of SB 14

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.518 ac, 0.00% Impervious,  Inflow Depth = 1.37"    for  2-Year event
Inflow = 4.89 cfs @ 12.08 hrs,  Volume= 0.287 af
Outflow = 4.89 cfs @ 12.08 hrs,  Volume= 0.287 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 51R: Outfall of SB 14
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Summary for Reach 52R: Outfall of SB 17

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 8.010 ac, 0.00% Impervious,  Inflow Depth = 1.51"    for  2-Year event
Inflow = 15.45 cfs @ 12.11 hrs,  Volume= 1.008 af
Outflow = 15.45 cfs @ 12.11 hrs,  Volume= 1.008 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 52R: Outfall of SB 17
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Summary for Reach 53R: Outfall of SB 18

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 35.677 ac, 0.00% Impervious,  Inflow Depth = 1.37"    for  2-Year event
Inflow = 53.72 cfs @ 12.18 hrs,  Volume= 4.072 af
Outflow = 53.72 cfs @ 12.18 hrs,  Volume= 4.072 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 53R: Outfall of SB 18
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Summary for Reach 54R: Outfall of SB 25

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.657 ac, 0.00% Impervious,  Inflow Depth = 0.85"    for  2-Year event
Inflow = 4.76 cfs @ 12.30 hrs,  Volume= 0.469 af
Outflow = 4.76 cfs @ 12.30 hrs,  Volume= 0.469 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 54R: Outfall of SB 25
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Summary for Reach 55R: Outfall of SB 26

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.823 ac, 0.00% Impervious,  Inflow Depth = 0.46"    for  2-Year event
Inflow = 0.20 cfs @ 12.64 hrs,  Volume= 0.032 af
Outflow = 0.20 cfs @ 12.64 hrs,  Volume= 0.032 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 55R: Outfall of SB 26
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Summary for Reach 56R: Outfall of SB 23, 24

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 27.708 ac, 0.00% Impervious,  Inflow Depth = 1.71"    for  2-Year event
Inflow = 51.42 cfs @ 12.10 hrs,  Volume= 3.958 af
Outflow = 51.42 cfs @ 12.10 hrs,  Volume= 3.958 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 56R: Outfall of SB 23, 24
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Summary for Reach 59R: Outfall of SB 20, 22

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 42.445 ac, 0.00% Impervious,  Inflow Depth = 1.31"    for  2-Year event
Inflow = 56.04 cfs @ 12.22 hrs,  Volume= 4.646 af
Outflow = 56.04 cfs @ 12.22 hrs,  Volume= 4.646 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 59R: Outfall of SB 20, 22
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Summary for Reach 61R: Outfall of SB 15, 16, 21

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 108.458 ac, 0.00% Impervious,  Inflow Depth = 1.25"    for  2-Year event
Inflow = 108.23 cfs @ 12.34 hrs,  Volume= 11.311 af
Outflow = 108.23 cfs @ 12.34 hrs,  Volume= 11.311 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 61R: Outfall of SB 15, 16, 21

Inflow
Outflow

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

120

115

110

105

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Inflow Area=108.458 ac

108.23 cfs108.23 cfs



Prepared By Wenck Associates, Inc.
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"Existing Conditions_Hydro

  Printed  6/8/2015Prepared by Wenck Associates, Inc.
Page 67HydroCAD® 10.00  s/n 02201  © 2012 HydroCAD Software Solutions LLC

Summary for Reach 67R: Outfall of SB 28

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.784 ac, 0.00% Impervious,  Inflow Depth = 0.01"    for  2-Year event
Inflow = 0.01 cfs @ 24.03 hrs,  Volume= 0.003 af
Outflow = 0.01 cfs @ 24.03 hrs,  Volume= 0.003 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 67R: Outfall of SB 28
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Summary for Reach 68R: Outfall of SB 29

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.255 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 68R: Outfall of SB 29
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Summary for Reach 69R: Outfall of SB 30

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 31.577 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.01 cfs @ 24.23 hrs,  Volume= 0.001 af
Outflow = 0.01 cfs @ 24.23 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 69R: Outfall of SB 30
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Summary for Reach 70R: Outfall of SB 31

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.884 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 70R: Outfall of SB 31
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Summary for Reach 71R: Outfall of SB 32

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.878 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 71R: Outfall of SB 32

Inflow
Outflow

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Inflow Area=0.878 ac

0.00 cfs0.00 cfs



Prepared By Wenck Associates, Inc.
Atlas 14 nested 24-hr event 24-hr S1 2-Year  2-Year Rainfall=2.82"Existing Conditions_Hydro

  Printed  6/8/2015Prepared by Wenck Associates, Inc.
Page 72HydroCAD® 10.00  s/n 02201  © 2012 HydroCAD Software Solutions LLC

Summary for Reach 72R: Outfall of SB 33

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.237 ac, 0.00% Impervious,  Inflow Depth = 0.04"    for  2-Year event
Inflow = 0.01 cfs @ 15.50 hrs,  Volume= 0.010 af
Outflow = 0.01 cfs @ 15.50 hrs,  Volume= 0.010 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 72R: Outfall of SB 33
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Summary for Reach 73R: Outfall of SB 34

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.241 ac, 0.00% Impervious,  Inflow Depth = 0.05"    for  2-Year event
Inflow = 0.01 cfs @ 14.09 hrs,  Volume= 0.005 af
Outflow = 0.01 cfs @ 14.09 hrs,  Volume= 0.005 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 73R: Outfall of SB 34
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Summary for Reach 74R: Outfall of SB 35

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.229 ac, 0.00% Impervious,  Inflow Depth = 0.00"    for  2-Year event
Inflow = 0.00 cfs @ 24.02 hrs,  Volume= 0.001 af
Outflow = 0.00 cfs @ 24.02 hrs,  Volume= 0.001 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 74R: Outfall of SB 35
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Summary for Reach 75R: Outfall of SB 19

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.362 ac, 0.00% Impervious,  Inflow Depth = 1.00"    for  2-Year event
Inflow = 9.29 cfs @ 12.06 hrs,  Volume= 0.531 af
Outflow = 9.29 cfs @ 12.06 hrs,  Volume= 0.531 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 75R: Outfall of SB 19
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Summary for Reach 82R: Outfall of SB 27

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.038 ac, 0.00% Impervious,  Inflow Depth = 0.46"    for  2-Year event
Inflow = 0.77 cfs @ 12.19 hrs,  Volume= 0.078 af
Outflow = 0.77 cfs @ 12.19 hrs,  Volume= 0.078 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 82R: Outfall of SB 27
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Summary for Reach 84R: Outfall of Future County Road H Subbasin

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.877 ac, 0.00% Impervious,  Inflow Depth = 1.12"    for  2-Year event
Inflow = 6.41 cfs @ 12.23 hrs,  Volume= 0.547 af
Outflow = 6.41 cfs @ 12.23 hrs,  Volume= 0.547 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 84R: Outfall of Future County Road H Subbasin
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Muskingum-Cunge method  -  Pond routing by Stor-Ind method

Runoff Area=15.328 ac   0.00% Impervious   Runoff Depth=2.84"Subcatchment 1: Sub-basin1
   Tc=16.3 min   CN=87   Runoff=47.16 cfs  3.626 af

Runoff Area=4.913 ac   0.00% Impervious   Runoff Depth=1.83"Subcatchment 2: Sub-basin 2
   Tc=12.2 min   CN=75   Runoff=10.91 cfs  0.750 af

Runoff Area=15.522 ac   0.00% Impervious   Runoff Depth=1.83"Subcatchment 3: Sub-basin 3
   Tc=32.8 min   CN=75   Runoff=21.31 cfs  2.371 af

Runoff Area=23.961 ac   0.00% Impervious   Runoff Depth=2.65"Subcatchment 4S: Sub-basin 4
   Tc=11.3 min   CN=85   Runoff=82.03 cfs  5.301 af

Runoff Area=27.171 ac   0.00% Impervious   Runoff Depth=2.48"Subcatchment 5S: Sub-basin 5
   Tc=40.5 min   CN=83   Runoff=45.83 cfs  5.610 af

Runoff Area=22.467 ac   0.00% Impervious   Runoff Depth=2.06"Subcatchment 6S: Sub-basin 6
   Tc=46.4 min   CN=78   Runoff=29.03 cfs  3.863 af

Runoff Area=9.790 ac   0.00% Impervious   Runoff Depth=0.98"Subcatchment 7S: Sub-basin 7
   Tc=27.0 min   CN=62   Runoff=6.82 cfs  0.801 af

Runoff Area=21.017 ac   0.00% Impervious   Runoff Depth=2.31"Subcatchment 8S: Sub-basin 8
   Tc=9.5 min   CN=81   Runoff=66.85 cfs  4.041 af

Runoff Area=9.296 ac   0.00% Impervious   Runoff Depth=2.39"Subcatchment 9S: Sub-basin 9
   Tc=12.7 min   CN=82   Runoff=27.07 cfs  1.853 af

Runoff Area=30.014 ac   0.00% Impervious   Runoff Depth=2.31"Subcatchment 10S: Sub-basin 10
   Tc=37.7 min   CN=81   Runoff=49.02 cfs  5.770 af

Runoff Area=4.343 ac   0.00% Impervious   Runoff Depth=1.91"Subcatchment 11S: Sub-basin 11
   Tc=32.9 min   CN=76   Runoff=6.20 cfs  0.691 af

Runoff Area=3.310 ac   0.00% Impervious   Runoff Depth=2.22"Subcatchment 12S: Sub-basin 12
   Tc=14.0 min   CN=80   Runoff=8.55 cfs  0.613 af

Runoff Area=2.279 ac   0.00% Impervious   Runoff Depth=2.39"Subcatchment 13S: Sub-basin 13
   Tc=36.2 min   CN=82   Runoff=3.95 cfs  0.454 af

Runoff Area=2.518 ac   0.00% Impervious   Runoff Depth=2.57"Subcatchment 14S: Sub-basin 14
   Tc=8.9 min   CN=84   Runoff=9.18 cfs  0.538 af

Runoff Area=56.506 ac   0.00% Impervious   Runoff Depth=2.39"Subcatchment 15S: Sub-basin 15
   Tc=28.0 min   CN=82   Runoff=112.23 cfs  11.261 af

Runoff Area=44.796 ac   0.00% Impervious   Runoff Depth=2.31"Subcatchment 16S: Sub-basin 16
   Tc=26.3 min   CN=81   Runoff=88.44 cfs  8.612 af
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Runoff Area=8.010 ac   0.00% Impervious   Runoff Depth=2.75"Subcatchment 17S: Sub-basin 17
   Tc=11.5 min   CN=86   Runoff=28.00 cfs  1.833 af

Runoff Area=35.677 ac   0.00% Impervious   Runoff Depth=2.57"Subcatchment 18S: Sub-basin 18
   Tc=15.8 min   CN=84   Runoff=101.21 cfs  7.627 af

Runoff Area=6.362 ac   0.00% Impervious   Runoff Depth=2.06"Subcatchment 19S: Sub-basin 19
   Tc=7.3 min   CN=78   Runoff=19.90 cfs  1.094 af

Runoff Area=15.897 ac   0.00% Impervious   Runoff Depth=2.65"Subcatchment 20S: Sub-basin 20
   Tc=17.1 min   CN=85   Runoff=44.95 cfs  3.517 af

Runoff Area=7.156 ac   0.00% Impervious   Runoff Depth=3.13"Subcatchment 21S: Sub-basin 21
   Tc=10.8 min   CN=90   Runoff=29.08 cfs  1.865 af

Runoff Area=26.548 ac   0.00% Impervious   Runoff Depth=2.39"Subcatchment 22S: Sub-basin 22
   Tc=19.6 min   CN=82   Runoff=63.21 cfs  5.291 af

Runoff Area=13.825 ac   0.00% Impervious   Runoff Depth=3.33"Subcatchment 23S: Sub-basin 23
   Tc=9.4 min   CN=92   Runoff=62.35 cfs  3.836 af

Runoff Area=13.883 ac   0.00% Impervious   Runoff Depth=2.65"Subcatchment 24S: Sub-basin 24
   Tc=19.0 min   CN=85   Runoff=37.26 cfs  3.071 af

Runoff Area=6.657 ac   0.00% Impervious   Runoff Depth=1.83"Subcatchment 25S: Sub-basin 25
   Tc=22.6 min   CN=75   Runoff=11.10 cfs  1.017 af

Runoff Area=0.823 ac   0.00% Impervious   Runoff Depth=1.22"Subcatchment 26S: Sub-basin 26
   Tc=38.2 min   CN=66   Runoff=0.64 cfs  0.084 af

Runoff Area=2.038 ac   0.00% Impervious   Runoff Depth=1.22"Subcatchment 27S: Sub-basin 27
   Tc=13.0 min   CN=66   Runoff=2.67 cfs  0.207 af

Runoff Area=5.784 ac   0.00% Impervious   Runoff Depth=0.19"Subcatchment 28S: Sub-basin 28
   Tc=23.9 min   CN=44   Runoff=0.36 cfs  0.094 af

Runoff Area=1.255 ac   0.00% Impervious   Runoff Depth=0.07"Subcatchment 29S: Sub-basin 29
   Tc=26.9 min   CN=39   Runoff=0.01 cfs  0.007 af

Runoff Area=31.577 ac   0.00% Impervious   Runoff Depth=0.14"Subcatchment 30S: Sub-basin 30
   Tc=45.9 min   CN=42   Runoff=0.75 cfs  0.366 af

Runoff Area=0.884 ac   0.00% Impervious   Runoff Depth=0.07"Subcatchment 31S: Sub-basin 31
   Tc=30.2 min   CN=39   Runoff=0.01 cfs  0.005 af

Runoff Area=0.878 ac   0.00% Impervious   Runoff Depth=0.07"Subcatchment 32S: Sub-basin 32
   Tc=27.6 min   CN=39   Runoff=0.01 cfs  0.005 af

Runoff Area=3.237 ac   0.00% Impervious   Runoff Depth=0.33"Subcatchment 33S: Sub-basin 33
   Tc=19.9 min   CN=48   Runoff=0.49 cfs  0.088 af
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Runoff Area=1.241 ac   0.00% Impervious   Runoff Depth=0.36"Subcatchment 34S: Sub-basin 34
   Tc=12.1 min   CN=49   Runoff=0.23 cfs  0.038 af

Runoff Area=6.229 ac   0.00% Impervious   Runoff Depth=0.17"Subcatchment 35S: Sub-basin 35
   Tc=16.7 min   CN=43   Runoff=0.33 cfs  0.086 af

Runoff Area=11.210 ac   0.00% Impervious   Runoff Depth=2.14"Subcatchment 36S: Sub-basin 36
   Tc=52.2 min   CN=79   Runoff=14.13 cfs  2.002 af

Runoff Area=5.877 ac   0.00% Impervious   Runoff Depth=2.22"Subcatchment 83S: County Road H 
   Tc=19.1 min   CN=80   Runoff=13.12 cfs  1.089 af

   Inflow=33.01 cfs  3.922 afReach 37R: Outfall of SB 2, 3, 7
   Outflow=33.01 cfs  3.922 af

   Inflow=217.12 cfs  28.714 afReach 39R: Outfall of SB 1, 4, 5, 6, 9, 10, 11, 36
   Outflow=217.12 cfs  28.714 af

Avg. Flow Depth=1.95'   Max Vel=31.08 fps   Inflow=217.16 cfs  28.714 afReach 40R: 60 in SB 4
60.0"  Round Pipe   n=0.013   L=718.0'   S=0.0330 '/'   Capacity=473.08 cfs   Outflow=217.12 cfs  28.714 af

Avg. Flow Depth=0.55'   Max Vel=9.14 fps   Inflow=27.07 cfs  1.853 afReach 41R: Channel in SB 9, 10
n=0.050   L=1,660.0'   S=0.0048 '/'   Capacity=280.23 cfs   Outflow=25.05 cfs  1.853 af

Avg. Flow Depth=0.87'   Max Vel=6.34 fps   Inflow=47.16 cfs  3.626 afReach 46R: Channel SB1
n=0.050   L=841.0'   S=0.0071 '/'   Capacity=296.86 cfs   Outflow=46.50 cfs  3.626 af

   Inflow=67.32 cfs  4.495 afReach 48R: Outfall of SB 8, 13
   Outflow=67.32 cfs  4.495 af

Avg. Flow Depth=0.83'   Max Vel=6.23 fps   Inflow=66.85 cfs  4.041 afReach 49R: Channel SB8
n=0.050   L=521.0'   S=0.0077 '/'   Capacity=706.58 cfs   Outflow=65.69 cfs  4.041 af

   Inflow=8.55 cfs  0.613 afReach 50R: Outfall of SB 12
   Outflow=8.55 cfs  0.613 af

   Inflow=9.18 cfs  0.538 afReach 51R: Outfall of SB 14
   Outflow=9.18 cfs  0.538 af

   Inflow=28.00 cfs  1.833 afReach 52R: Outfall of SB 17
   Outflow=28.00 cfs  1.833 af

   Inflow=101.21 cfs  7.627 afReach 53R: Outfall of SB 18
   Outflow=101.21 cfs  7.627 af

   Inflow=11.10 cfs  1.017 afReach 54R: Outfall of SB 25
   Outflow=11.10 cfs  1.017 af

   Inflow=0.64 cfs  0.084 afReach 55R: Outfall of SB 26
   Outflow=0.64 cfs  0.084 af
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   Inflow=87.74 cfs  6.907 afReach 56R: Outfall of SB 23, 24
   Outflow=87.74 cfs  6.907 af

   Inflow=107.32 cfs  8.807 afReach 59R: Outfall of SB 20, 22
   Outflow=107.32 cfs  8.807 af

   Inflow=212.59 cfs  21.738 afReach 61R: Outfall of SB 15, 16, 21
   Outflow=212.59 cfs  21.738 af

   Inflow=0.36 cfs  0.094 afReach 67R: Outfall of SB 28
   Outflow=0.36 cfs  0.094 af

   Inflow=0.01 cfs  0.007 afReach 68R: Outfall of SB 29
   Outflow=0.01 cfs  0.007 af

   Inflow=0.75 cfs  0.366 afReach 69R: Outfall of SB 30
   Outflow=0.75 cfs  0.366 af

   Inflow=0.01 cfs  0.005 afReach 70R: Outfall of SB 31
   Outflow=0.01 cfs  0.005 af

   Inflow=0.01 cfs  0.005 afReach 71R: Outfall of SB 32
   Outflow=0.01 cfs  0.005 af

   Inflow=0.49 cfs  0.088 afReach 72R: Outfall of SB 33
   Outflow=0.49 cfs  0.088 af

   Inflow=0.23 cfs  0.038 afReach 73R: Outfall of SB 34
   Outflow=0.23 cfs  0.038 af

   Inflow=0.33 cfs  0.086 afReach 74R: Outfall of SB 35
   Outflow=0.33 cfs  0.086 af

   Inflow=19.90 cfs  1.094 afReach 75R: Outfall of SB 19
   Outflow=19.90 cfs  1.094 af

   Inflow=2.67 cfs  0.207 afReach 82R: Outfall of SB 27
   Outflow=2.67 cfs  0.207 af

   Inflow=13.12 cfs  1.089 afReach 84R: Outfall of Future County Road H Subbasin
   Outflow=13.12 cfs  1.089 af

Total Runoff Area = 498.279 ac   Runoff Volume = 89.375 af   Average Runoff Depth = 2.15"
100.00% Pervious = 498.279 ac     0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1: Sub-basin1

Runoff = 47.16 cfs @ 12.18 hrs,  Volume= 3.626 af,  Depth= 2.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 15.328 87

15.328 100.00% Pervious Area

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

16.3 Direct Entry, 

Subcatchment 1: Sub-basin1

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=15.328 ac

Runoff Volume=3.626 af

Runoff Depth=2.84"

Tc=16.3 min

CN=87

47.16 cfs
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Summary for Subcatchment 2: Sub-basin 2

Runoff = 10.91 cfs @ 12.13 hrs,  Volume= 0.750 af,  Depth= 1.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 4.913 75

4.913 100.00% Pervious Area

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

12.2 Direct Entry, 

Subcatchment 2: Sub-basin 2

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=4.913 ac

Runoff Volume=0.750 af

Runoff Depth=1.83"

Tc=12.2 min

CN=75

10.91 cfs
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Summary for Subcatchment 3: Sub-basin 3

Runoff = 21.31 cfs @ 12.43 hrs,  Volume= 2.371 af,  Depth= 1.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 15.522 75

15.522 100.00% Pervious Area

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

32.8 Direct Entry, 

Subcatchment 3: Sub-basin 3

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=15.522 ac

Runoff Volume=2.371 af

Runoff Depth=1.83"

Tc=32.8 min

CN=75

21.31 cfs
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Summary for Subcatchment 4S: Sub-basin 4

Runoff = 82.03 cfs @ 12.11 hrs,  Volume= 5.301 af,  Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 23.961 85

23.961 100.00% Pervious Area

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

11.3 Direct Entry, 

Subcatchment 4S: Sub-basin 4

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=23.961 ac

Runoff Volume=5.301 af

Runoff Depth=2.65"

Tc=11.3 min

CN=85

82.03 cfs



Prepared By Wenck Associates, Inc.
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"Existing Conditions_Hydr

  Printed  6/8/2015Prepared by Wenck Associates, Inc.
Page 86HydroCAD® 10.00  s/n 02201  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Sub-basin 5

Runoff = 45.83 cfs @ 12.53 hrs,  Volume= 5.610 af,  Depth= 2.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 27.171 83

27.171 100.00% Pervious Area

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

40.5 Direct Entry, 

Subcatchment 5S: Sub-basin 5

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=27.171 ac

Runoff Volume=5.610 af

Runoff Depth=2.48"

Tc=40.5 min

CN=83

45.83 cfs



Prepared By Wenck Associates, Inc.
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"Existing Conditions_Hydr

  Printed  6/8/2015Prepared by Wenck Associates, Inc.
Page 87HydroCAD® 10.00  s/n 02201  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment 6S: Sub-basin 6

Runoff = 29.03 cfs @ 12.63 hrs,  Volume= 3.863 af,  Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 22.467 78

22.467 100.00% Pervious Area

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

46.4 Direct Entry, 

Subcatchment 6S: Sub-basin 6

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=22.467 ac

Runoff Volume=3.863 af

Runoff Depth=2.06"

Tc=46.4 min

CN=78

29.03 cfs
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Summary for Subcatchment 7S: Sub-basin 7

Runoff = 6.82 cfs @ 12.39 hrs,  Volume= 0.801 af,  Depth= 0.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 9.790 62

9.790 100.00% Pervious Area

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

27.0 Direct Entry, 

Subcatchment 7S: Sub-basin 7

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=9.790 ac

Runoff Volume=0.801 af

Runoff Depth=0.98"

Tc=27.0 min

CN=62

6.82 cfs
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Summary for Subcatchment 8S: Sub-basin 8

Runoff = 66.85 cfs @ 12.08 hrs,  Volume= 4.041 af,  Depth= 2.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 21.017 81

21.017 100.00% Pervious Area

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

9.5 Direct Entry, 

Subcatchment 8S: Sub-basin 8

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=21.017 ac

Runoff Volume=4.041 af

Runoff Depth=2.31"

Tc=9.5 min

CN=81

66.85 cfs
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Summary for Subcatchment 9S: Sub-basin 9

Runoff = 27.07 cfs @ 12.13 hrs,  Volume= 1.853 af,  Depth= 2.39"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 9.296 82

9.296 100.00% Pervious Area

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

12.7 Direct Entry, 

Subcatchment 9S: Sub-basin 9

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=9.296 ac

Runoff Volume=1.853 af

Runoff Depth=2.39"

Tc=12.7 min

CN=82

27.07 cfs
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Summary for Subcatchment 10S: Sub-basin 10

Runoff = 49.02 cfs @ 12.49 hrs,  Volume= 5.770 af,  Depth= 2.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 30.014 81

30.014 100.00% Pervious Area

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

37.7 Direct Entry, 

Subcatchment 10S: Sub-basin 10

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=30.014 ac

Runoff Volume=5.770 af

Runoff Depth=2.31"

Tc=37.7 min

CN=81

49.02 cfs
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Summary for Subcatchment 11S: Sub-basin 11

Runoff = 6.20 cfs @ 12.43 hrs,  Volume= 0.691 af,  Depth= 1.91"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 4.343 76

4.343 100.00% Pervious Area

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

32.9 Direct Entry, 

Subcatchment 11S: Sub-basin 11

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=4.343 ac

Runoff Volume=0.691 af

Runoff Depth=1.91"

Tc=32.9 min

CN=76

6.20 cfs
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Summary for Subcatchment 12S: Sub-basin 12

Runoff = 8.55 cfs @ 12.15 hrs,  Volume= 0.613 af,  Depth= 2.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 3.310 80

3.310 100.00% Pervious Area

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

14.0 Direct Entry, 

Subcatchment 12S: Sub-basin 12

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=3.310 ac

Runoff Volume=0.613 af

Runoff Depth=2.22"

Tc=14.0 min

CN=80

8.55 cfs
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Summary for Subcatchment 13S: Sub-basin 13

Runoff = 3.95 cfs @ 12.46 hrs,  Volume= 0.454 af,  Depth= 2.39"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 2.279 82

2.279 100.00% Pervious Area

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

36.2 Direct Entry, 

Subcatchment 13S: Sub-basin 13

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=2.279 ac

Runoff Volume=0.454 af

Runoff Depth=2.39"

Tc=36.2 min

CN=82

3.95 cfs
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Summary for Subcatchment 14S: Sub-basin 14

Runoff = 9.18 cfs @ 12.08 hrs,  Volume= 0.538 af,  Depth= 2.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 2.518 84

2.518 100.00% Pervious Area

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

8.9 Direct Entry, 

Subcatchment 14S: Sub-basin 14

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=2.518 ac

Runoff Volume=0.538 af

Runoff Depth=2.57"

Tc=8.9 min

CN=84

9.18 cfs
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Summary for Subcatchment 15S: Sub-basin 15

Runoff = 112.23 cfs @ 12.35 hrs,  Volume= 11.261 af,  Depth= 2.39"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 56.506 82

56.506 100.00% Pervious Area

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

28.0 Direct Entry, 

Subcatchment 15S: Sub-basin 15

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=56.506 ac

Runoff Volume=11.261 af

Runoff Depth=2.39"

Tc=28.0 min

CN=82

112.23 cfs
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Summary for Subcatchment 16S: Sub-basin 16

Runoff = 88.44 cfs @ 12.32 hrs,  Volume= 8.612 af,  Depth= 2.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 44.796 81

44.796 100.00% Pervious Area

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

26.3 Direct Entry, 

Subcatchment 16S: Sub-basin 16

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=44.796 ac

Runoff Volume=8.612 af

Runoff Depth=2.31"

Tc=26.3 min

CN=81

88.44 cfs
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Summary for Subcatchment 17S: Sub-basin 17

Runoff = 28.00 cfs @ 12.11 hrs,  Volume= 1.833 af,  Depth= 2.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 8.010 86

8.010 100.00% Pervious Area

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

11.5 Direct Entry, 

Subcatchment 17S: Sub-basin 17

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=8.010 ac

Runoff Volume=1.833 af

Runoff Depth=2.75"

Tc=11.5 min

CN=86

28.00 cfs
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Summary for Subcatchment 18S: Sub-basin 18

Runoff = 101.21 cfs @ 12.17 hrs,  Volume= 7.627 af,  Depth= 2.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 35.677 84

35.677 100.00% Pervious Area

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

15.8 Direct Entry, 

Subcatchment 18S: Sub-basin 18

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=35.677 ac

Runoff Volume=7.627 af

Runoff Depth=2.57"

Tc=15.8 min

CN=84

101.21 cfs
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Summary for Subcatchment 19S: Sub-basin 19

Runoff = 19.90 cfs @ 12.06 hrs,  Volume= 1.094 af,  Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 6.362 78

6.362 100.00% Pervious Area

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

7.3 Direct Entry, 

Subcatchment 19S: Sub-basin 19

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=6.362 ac

Runoff Volume=1.094 af

Runoff Depth=2.06"

Tc=7.3 min

CN=78

19.90 cfs
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Summary for Subcatchment 20S: Sub-basin 20

Runoff = 44.95 cfs @ 12.19 hrs,  Volume= 3.517 af,  Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 15.897 85

15.897 100.00% Pervious Area

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

17.1 Direct Entry, 

Subcatchment 20S: Sub-basin 20

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=15.897 ac

Runoff Volume=3.517 af

Runoff Depth=2.65"

Tc=17.1 min

CN=85

44.95 cfs
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Summary for Subcatchment 21S: Sub-basin 21

Runoff = 29.08 cfs @ 12.10 hrs,  Volume= 1.865 af,  Depth= 3.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 7.156 90

7.156 100.00% Pervious Area

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

10.8 Direct Entry, 

Subcatchment 21S: Sub-basin 21

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=7.156 ac

Runoff Volume=1.865 af

Runoff Depth=3.13"

Tc=10.8 min

CN=90

29.08 cfs
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Summary for Subcatchment 22S: Sub-basin 22

Runoff = 63.21 cfs @ 12.23 hrs,  Volume= 5.291 af,  Depth= 2.39"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 26.548 82

26.548 100.00% Pervious Area

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

19.6 Direct Entry, 

Subcatchment 22S: Sub-basin 22

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=26.548 ac

Runoff Volume=5.291 af

Runoff Depth=2.39"

Tc=19.6 min

CN=82

63.21 cfs
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Summary for Subcatchment 23S: Sub-basin 23

Runoff = 62.35 cfs @ 12.08 hrs,  Volume= 3.836 af,  Depth= 3.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 13.825 92

13.825 100.00% Pervious Area

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

9.4 Direct Entry, 

Subcatchment 23S: Sub-basin 23

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=13.825 ac

Runoff Volume=3.836 af

Runoff Depth=3.33"

Tc=9.4 min

CN=92

62.35 cfs
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Summary for Subcatchment 24S: Sub-basin 24

Runoff = 37.26 cfs @ 12.22 hrs,  Volume= 3.071 af,  Depth= 2.65"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 13.883 85

13.883 100.00% Pervious Area

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

19.0 Direct Entry, 

Subcatchment 24S: Sub-basin 24

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

40

38

36

34

32

30

28

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=13.883 ac

Runoff Volume=3.071 af

Runoff Depth=2.65"

Tc=19.0 min

CN=85

37.26 cfs
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Summary for Subcatchment 25S: Sub-basin 25

Runoff = 11.10 cfs @ 12.28 hrs,  Volume= 1.017 af,  Depth= 1.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 6.657 75

6.657 100.00% Pervious Area

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

22.6 Direct Entry, 

Subcatchment 25S: Sub-basin 25

Runoff

Hydrograph
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=6.657 ac

Runoff Volume=1.017 af

Runoff Depth=1.83"

Tc=22.6 min

CN=75

11.10 cfs
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Summary for Subcatchment 26S: Sub-basin 26

Runoff = 0.64 cfs @ 12.56 hrs,  Volume= 0.084 af,  Depth= 1.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 0.823 66

0.823 100.00% Pervious Area

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

38.2 Direct Entry, 

Subcatchment 26S: Sub-basin 26

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=0.823 ac

Runoff Volume=0.084 af

Runoff Depth=1.22"

Tc=38.2 min

CN=66

0.64 cfs
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Summary for Subcatchment 27S: Sub-basin 27

Runoff = 2.67 cfs @ 12.15 hrs,  Volume= 0.207 af,  Depth= 1.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 2.038 66

2.038 100.00% Pervious Area

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

13.0 Direct Entry, 

Subcatchment 27S: Sub-basin 27

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=2.038 ac

Runoff Volume=0.207 af

Runoff Depth=1.22"

Tc=13.0 min

CN=66

2.67 cfs



Prepared By Wenck Associates, Inc.
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"Existing Conditions_Hydr

  Printed  6/8/2015Prepared by Wenck Associates, Inc.
Page 109HydroCAD® 10.00  s/n 02201  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment 28S: Sub-basin 28

Runoff = 0.36 cfs @ 12.70 hrs,  Volume= 0.094 af,  Depth= 0.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 5.784 44

5.784 100.00% Pervious Area

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

23.9 Direct Entry, 

Subcatchment 28S: Sub-basin 28

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=5.784 ac

Runoff Volume=0.094 af

Runoff Depth=0.19"

Tc=23.9 min

CN=44

0.36 cfs
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Summary for Subcatchment 29S: Sub-basin 29

Runoff = 0.01 cfs @ 14.44 hrs,  Volume= 0.007 af,  Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 1.255 39

1.255 100.00% Pervious Area

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

26.9 Direct Entry, 

Subcatchment 29S: Sub-basin 29

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=1.255 ac

Runoff Volume=0.007 af

Runoff Depth=0.07"

Tc=26.9 min

CN=39

0.01 cfs
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Summary for Subcatchment 30S: Sub-basin 30

Runoff = 0.75 cfs @ 13.19 hrs,  Volume= 0.366 af,  Depth= 0.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 31.577 42

31.577 100.00% Pervious Area

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

45.9 Direct Entry, 

Subcatchment 30S: Sub-basin 30

Runoff

Hydrograph
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=31.577 ac

Runoff Volume=0.366 af

Runoff Depth=0.14"

Tc=45.9 min

CN=42

0.75 cfs
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Summary for Subcatchment 31S: Sub-basin 31

Runoff = 0.01 cfs @ 14.53 hrs,  Volume= 0.005 af,  Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 0.884 39

0.884 100.00% Pervious Area

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

30.2 Direct Entry, 

Subcatchment 31S: Sub-basin 31

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=0.884 ac

Runoff Volume=0.005 af

Runoff Depth=0.07"

Tc=30.2 min

CN=39

0.01 cfs
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Summary for Subcatchment 32S: Sub-basin 32

Runoff = 0.01 cfs @ 14.44 hrs,  Volume= 0.005 af,  Depth= 0.07"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 0.878 39

0.878 100.00% Pervious Area

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

27.6 Direct Entry, 

Subcatchment 32S: Sub-basin 32

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=0.878 ac

Runoff Volume=0.005 af

Runoff Depth=0.07"

Tc=27.6 min

CN=39

0.01 cfs
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Summary for Subcatchment 33S: Sub-basin 33

Runoff = 0.49 cfs @ 12.58 hrs,  Volume= 0.088 af,  Depth= 0.33"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 3.237 48

3.237 100.00% Pervious Area

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

19.9 Direct Entry, 

Subcatchment 33S: Sub-basin 33

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=3.237 ac

Runoff Volume=0.088 af

Runoff Depth=0.33"

Tc=19.9 min

CN=48

0.49 cfs
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Summary for Subcatchment 34S: Sub-basin 34

Runoff = 0.23 cfs @ 12.38 hrs,  Volume= 0.038 af,  Depth= 0.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 1.241 49

1.241 100.00% Pervious Area

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

12.1 Direct Entry, 

Subcatchment 34S: Sub-basin 34

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=1.241 ac

Runoff Volume=0.038 af

Runoff Depth=0.36"

Tc=12.1 min

CN=49

0.23 cfs
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Summary for Subcatchment 35S: Sub-basin 35

Runoff = 0.33 cfs @ 12.63 hrs,  Volume= 0.086 af,  Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 6.229 43

6.229 100.00% Pervious Area

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

16.7 Direct Entry, 

Subcatchment 35S: Sub-basin 35

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=6.229 ac

Runoff Volume=0.086 af

Runoff Depth=0.17"

Tc=16.7 min

CN=43

0.33 cfs
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Summary for Subcatchment 36S: Sub-basin 36

Runoff = 14.13 cfs @ 12.70 hrs,  Volume= 2.002 af,  Depth= 2.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 11.210 79

11.210 100.00% Pervious Area

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

52.2 Direct Entry, 

Subcatchment 36S: Sub-basin 36

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=11.210 ac

Runoff Volume=2.002 af

Runoff Depth=2.14"

Tc=52.2 min

CN=79

14.13 cfs
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Summary for Subcatchment 83S: County Road H Subbasin Redirected After Regrading

Runoff = 13.12 cfs @ 12.22 hrs,  Volume= 1.089 af,  Depth= 2.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"

Area (ac) CN Description

* 5.877 80

5.877 100.00% Pervious Area

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

19.1 Direct Entry, 

Subcatchment 83S: County Road H Subbasin Redirected After Regrading

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 10-Year

10-Year Rainfall=4.22"

Runoff Area=5.877 ac

Runoff Volume=1.089 af

Runoff Depth=2.22"

Tc=19.1 min

CN=80

13.12 cfs
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Summary for Reach 37R: Outfall of SB 2, 3, 7

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 30.225 ac, 0.00% Impervious,  Inflow Depth = 1.56"    for  10-Year event
Inflow = 33.01 cfs @ 12.39 hrs,  Volume= 3.922 af
Outflow = 33.01 cfs @ 12.39 hrs,  Volume= 3.922 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 37R: Outfall of SB 2, 3, 7

Inflow
Outflow

Hydrograph
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Inflow Area=30.225 ac
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Summary for Reach 39R: Outfall of SB 1, 4, 5, 6, 9, 10, 11, 36

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 143.790 ac, 0.00% Impervious,  Inflow Depth = 2.40"    for  10-Year event
Inflow = 217.12 cfs @ 12.37 hrs,  Volume= 28.714 af
Outflow = 217.12 cfs @ 12.37 hrs,  Volume= 28.714 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 39R: Outfall of SB 1, 4, 5, 6, 9, 10, 11, 36
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Inflow Area=143.790 ac
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Summary for Reach 40R: 60 in SB 4

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified

Inflow Area = 143.790 ac, 0.00% Impervious,  Inflow Depth = 2.40"    for  10-Year event
Inflow = 217.16 cfs @ 12.36 hrs,  Volume= 28.714 af
Outflow = 217.12 cfs @ 12.37 hrs,  Volume= 28.714 af,  Atten= 0%,  Lag= 0.5 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Reference Flow= 162.87 cfs  Estimated Depth= 2.02'  Velocity= 21.86 fps
m= 1.400,  c= 30.61 fps,  dt= 1.2 min,  dx= 718.0' / 1 = 718.0',  K= 0.4 min,  X= 0.470
Max. Velocity= 31.08 fps,  Min. Travel Time= 0.4 min
Avg. Velocity = 30.61 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 5,092 cf @ 12.36 hrs
Average Depth at Peak Storage= 1.95'
Bank-Full Depth= 5.00'  Flow Area= 19.6 sf,  Capacity= 473.08 cfs

60.0"  Round Pipe
n= 0.013
Length= 718.0'   Slope= 0.0330 '/'
Inlet Invert= 0.00',  Outlet Invert= -23.69'
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Reach 40R: 60 in SB 4

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=143.790 ac

Avg. Flow Depth=1.95'

Max Vel=31.08 fps

60.0"

Round Pipe

n=0.013

L=718.0'

S=0.0330 '/'

Capacity=473.08 cfs

217.16 cfs217.12 cfs
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Summary for Reach 41R: Channel in SB 9, 10

[65] Warning: Inlet elevation not specified

Inflow Area = 9.296 ac, 0.00% Impervious,  Inflow Depth = 2.39"    for  10-Year event
Inflow = 27.07 cfs @ 12.13 hrs,  Volume= 1.853 af
Outflow = 25.05 cfs @ 12.34 hrs,  Volume= 1.853 af,  Atten= 7%,  Lag= 12.4 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Reference Flow= 20.31 cfs  Estimated Depth= 0.72'  Velocity= 1.50 fps
m= 1.556,  c= 2.33 fps,  dt= 1.2 min,  dx= 1,660.0' / 10 = 166.0',  K= 1.2 min,  X= 0.210
Max. Velocity= 9.14 fps,  Min. Travel Time= 3.0 min
Avg. Velocity = 2.39 fps,  Avg. Travel Time= 11.6 min

Peak Storage= 16,733 cf @ 12.25 hrs
Average Depth at Peak Storage= 0.55'
Bank-Full Depth= 3.00'  Flow Area= 84.0 sf,  Capacity= 280.23 cfs

16.00'  x  3.00'  deep channel,  n= 0.050
Side Slope Z-value= 4.0 '/'   Top Width= 40.00'
Length= 1,660.0'   Slope= 0.0048 '/'
Inlet Invert= 0.00',  Outlet Invert= -7.97'

‡
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Reach 41R: Channel in SB 9, 10

Inflow
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Inflow Area=9.296 ac

Avg. Flow Depth=0.55'

Max Vel=9.14 fps

n=0.050

L=1,660.0'

S=0.0048 '/'

Capacity=280.23 cfs

27.07 cfs

25.05 cfs
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Summary for Reach 46R: Channel SB1

[65] Warning: Inlet elevation not specified

Inflow Area = 15.328 ac, 0.00% Impervious,  Inflow Depth = 2.84"    for  10-Year event
Inflow = 47.16 cfs @ 12.18 hrs,  Volume= 3.626 af
Outflow = 46.50 cfs @ 12.25 hrs,  Volume= 3.626 af,  Atten= 1%,  Lag= 4.4 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Reference Flow= 35.37 cfs  Estimated Depth= 0.98'  Velocity= 2.13 fps
m= 1.511,  c= 3.22 fps,  dt= 1.2 min,  dx= 841.0' / 4 = 210.3',  K= 1.1 min,  X= 0.283
Max. Velocity= 6.34 fps,  Min. Travel Time= 2.2 min
Avg. Velocity = 3.23 fps,  Avg. Travel Time= 4.3 min

Peak Storage= 12,066 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.87'
Bank-Full Depth= 3.00'  Flow Area= 75.0 sf,  Capacity= 296.86 cfs

13.00'  x  3.00'  deep channel,  n= 0.050
Side Slope Z-value= 4.0 '/'   Top Width= 37.00'
Length= 841.0'   Slope= 0.0071 '/'
Inlet Invert= 0.00',  Outlet Invert= -5.97'

‡
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Reach 46R: Channel SB1

Inflow
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Inflow Area=15.328 ac

Avg. Flow Depth=0.87'

Max Vel=6.34 fps

n=0.050

L=841.0'

S=0.0071 '/'

Capacity=296.86 cfs
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Summary for Reach 48R: Outfall of SB 8, 13

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 23.296 ac, 0.00% Impervious,  Inflow Depth = 2.32"    for  10-Year event
Inflow = 67.32 cfs @ 12.13 hrs,  Volume= 4.495 af
Outflow = 67.32 cfs @ 12.13 hrs,  Volume= 4.495 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 48R: Outfall of SB 8, 13
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Inflow Area=23.296 ac
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Summary for Reach 49R: Channel SB8

[65] Warning: Inlet elevation not specified

Inflow Area = 21.017 ac, 0.00% Impervious,  Inflow Depth = 2.31"    for  10-Year event
Inflow = 66.85 cfs @ 12.08 hrs,  Volume= 4.041 af
Outflow = 65.69 cfs @ 12.13 hrs,  Volume= 4.041 af,  Atten= 2%,  Lag= 2.5 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Reference Flow= 50.14 cfs  Estimated Depth= 0.96'  Velocity= 2.28 fps
m= 1.546,  c= 3.52 fps,  dt= 1.2 min,  dx= 521.0' / 2 = 260.5',  K= 1.2 min,  X= 0.345
Max. Velocity= 6.23 fps,  Min. Travel Time= 1.4 min
Avg. Velocity = 3.53 fps,  Avg. Travel Time= 2.5 min

Peak Storage= 9,639 cf @ 12.11 hrs
Average Depth at Peak Storage= 0.83'
Bank-Full Depth= 4.00'  Flow Area= 140.0 sf,  Capacity= 706.58 cfs

19.00'  x  4.00'  deep channel,  n= 0.050
Side Slope Z-value= 4.0 '/'   Top Width= 51.00'
Length= 521.0'   Slope= 0.0077 '/'
Inlet Invert= 0.00',  Outlet Invert= -4.01'

‡
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Reach 49R: Channel SB8
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Inflow Area=21.017 ac

Avg. Flow Depth=0.83'
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Summary for Reach 50R: Outfall of SB 12

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.310 ac, 0.00% Impervious,  Inflow Depth = 2.22"    for  10-Year event
Inflow = 8.55 cfs @ 12.15 hrs,  Volume= 0.613 af
Outflow = 8.55 cfs @ 12.15 hrs,  Volume= 0.613 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 50R: Outfall of SB 12
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Summary for Reach 51R: Outfall of SB 14

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.518 ac, 0.00% Impervious,  Inflow Depth = 2.57"    for  10-Year event
Inflow = 9.18 cfs @ 12.08 hrs,  Volume= 0.538 af
Outflow = 9.18 cfs @ 12.08 hrs,  Volume= 0.538 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 51R: Outfall of SB 14
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Summary for Reach 52R: Outfall of SB 17

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 8.010 ac, 0.00% Impervious,  Inflow Depth = 2.75"    for  10-Year event
Inflow = 28.00 cfs @ 12.11 hrs,  Volume= 1.833 af
Outflow = 28.00 cfs @ 12.11 hrs,  Volume= 1.833 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 52R: Outfall of SB 17
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Summary for Reach 53R: Outfall of SB 18

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 35.677 ac, 0.00% Impervious,  Inflow Depth = 2.57"    for  10-Year event
Inflow = 101.21 cfs @ 12.17 hrs,  Volume= 7.627 af
Outflow = 101.21 cfs @ 12.17 hrs,  Volume= 7.627 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 53R: Outfall of SB 18
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Summary for Reach 54R: Outfall of SB 25

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.657 ac, 0.00% Impervious,  Inflow Depth = 1.83"    for  10-Year event
Inflow = 11.10 cfs @ 12.28 hrs,  Volume= 1.017 af
Outflow = 11.10 cfs @ 12.28 hrs,  Volume= 1.017 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 54R: Outfall of SB 25
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Summary for Reach 55R: Outfall of SB 26

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.823 ac, 0.00% Impervious,  Inflow Depth = 1.22"    for  10-Year event
Inflow = 0.64 cfs @ 12.56 hrs,  Volume= 0.084 af
Outflow = 0.64 cfs @ 12.56 hrs,  Volume= 0.084 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 55R: Outfall of SB 26
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Summary for Reach 56R: Outfall of SB 23, 24

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 27.708 ac, 0.00% Impervious,  Inflow Depth = 2.99"    for  10-Year event
Inflow = 87.74 cfs @ 12.10 hrs,  Volume= 6.907 af
Outflow = 87.74 cfs @ 12.10 hrs,  Volume= 6.907 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 56R: Outfall of SB 23, 24
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Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Inflow Area=27.708 ac

87.74 cfs87.74 cfs



Prepared By Wenck Associates, Inc.
Atlas 14 nested 24-hr event 24-hr S1 10-Year  10-Year Rainfall=4.22"Existing Conditions_Hydr

  Printed  6/8/2015Prepared by Wenck Associates, Inc.
Page 137HydroCAD® 10.00  s/n 02201  © 2012 HydroCAD Software Solutions LLC

Summary for Reach 59R: Outfall of SB 20, 22

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 42.445 ac, 0.00% Impervious,  Inflow Depth = 2.49"    for  10-Year event
Inflow = 107.32 cfs @ 12.21 hrs,  Volume= 8.807 af
Outflow = 107.32 cfs @ 12.21 hrs,  Volume= 8.807 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 59R: Outfall of SB 20, 22
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Summary for Reach 61R: Outfall of SB 15, 16, 21

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 108.458 ac, 0.00% Impervious,  Inflow Depth = 2.41"    for  10-Year event
Inflow = 212.59 cfs @ 12.32 hrs,  Volume= 21.738 af
Outflow = 212.59 cfs @ 12.32 hrs,  Volume= 21.738 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 61R: Outfall of SB 15, 16, 21
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Hydrograph
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Summary for Reach 67R: Outfall of SB 28

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.784 ac, 0.00% Impervious,  Inflow Depth = 0.19"    for  10-Year event
Inflow = 0.36 cfs @ 12.70 hrs,  Volume= 0.094 af
Outflow = 0.36 cfs @ 12.70 hrs,  Volume= 0.094 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 67R: Outfall of SB 28
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Summary for Reach 68R: Outfall of SB 29

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.255 ac, 0.00% Impervious,  Inflow Depth = 0.07"    for  10-Year event
Inflow = 0.01 cfs @ 14.44 hrs,  Volume= 0.007 af
Outflow = 0.01 cfs @ 14.44 hrs,  Volume= 0.007 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 68R: Outfall of SB 29
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Summary for Reach 69R: Outfall of SB 30

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 31.577 ac, 0.00% Impervious,  Inflow Depth = 0.14"    for  10-Year event
Inflow = 0.75 cfs @ 13.19 hrs,  Volume= 0.366 af
Outflow = 0.75 cfs @ 13.19 hrs,  Volume= 0.366 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 69R: Outfall of SB 30
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Summary for Reach 70R: Outfall of SB 31

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.884 ac, 0.00% Impervious,  Inflow Depth = 0.07"    for  10-Year event
Inflow = 0.01 cfs @ 14.53 hrs,  Volume= 0.005 af
Outflow = 0.01 cfs @ 14.53 hrs,  Volume= 0.005 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 70R: Outfall of SB 31
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Summary for Reach 71R: Outfall of SB 32

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.878 ac, 0.00% Impervious,  Inflow Depth = 0.07"    for  10-Year event
Inflow = 0.01 cfs @ 14.44 hrs,  Volume= 0.005 af
Outflow = 0.01 cfs @ 14.44 hrs,  Volume= 0.005 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 71R: Outfall of SB 32
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Summary for Reach 72R: Outfall of SB 33

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.237 ac, 0.00% Impervious,  Inflow Depth = 0.33"    for  10-Year event
Inflow = 0.49 cfs @ 12.58 hrs,  Volume= 0.088 af
Outflow = 0.49 cfs @ 12.58 hrs,  Volume= 0.088 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 72R: Outfall of SB 33
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Summary for Reach 73R: Outfall of SB 34

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.241 ac, 0.00% Impervious,  Inflow Depth = 0.36"    for  10-Year event
Inflow = 0.23 cfs @ 12.38 hrs,  Volume= 0.038 af
Outflow = 0.23 cfs @ 12.38 hrs,  Volume= 0.038 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 73R: Outfall of SB 34
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Summary for Reach 74R: Outfall of SB 35

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.229 ac, 0.00% Impervious,  Inflow Depth = 0.17"    for  10-Year event
Inflow = 0.33 cfs @ 12.63 hrs,  Volume= 0.086 af
Outflow = 0.33 cfs @ 12.63 hrs,  Volume= 0.086 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 74R: Outfall of SB 35
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Summary for Reach 75R: Outfall of SB 19

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.362 ac, 0.00% Impervious,  Inflow Depth = 2.06"    for  10-Year event
Inflow = 19.90 cfs @ 12.06 hrs,  Volume= 1.094 af
Outflow = 19.90 cfs @ 12.06 hrs,  Volume= 1.094 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 75R: Outfall of SB 19
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Summary for Reach 82R: Outfall of SB 27

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.038 ac, 0.00% Impervious,  Inflow Depth = 1.22"    for  10-Year event
Inflow = 2.67 cfs @ 12.15 hrs,  Volume= 0.207 af
Outflow = 2.67 cfs @ 12.15 hrs,  Volume= 0.207 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 82R: Outfall of SB 27
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Summary for Reach 84R: Outfall of Future County Road H Subbasin

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.877 ac, 0.00% Impervious,  Inflow Depth = 2.22"    for  10-Year event
Inflow = 13.12 cfs @ 12.22 hrs,  Volume= 1.089 af
Outflow = 13.12 cfs @ 12.22 hrs,  Volume= 1.089 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 84R: Outfall of Future County Road H Subbasin
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Time span=0.00-48.00 hrs, dt=0.02 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Muskingum-Cunge method  -  Pond routing by Stor-Ind method

Runoff Area=15.328 ac   0.00% Impervious   Runoff Depth=5.78"Subcatchment 1: Sub-basin1
   Tc=16.3 min   CN=87   Runoff=86.42 cfs  7.383 af

Runoff Area=4.913 ac   0.00% Impervious   Runoff Depth=4.42"Subcatchment 2: Sub-basin 2
   Tc=12.2 min   CN=75   Runoff=24.74 cfs  1.811 af

Runoff Area=15.522 ac   0.00% Impervious   Runoff Depth=4.42"Subcatchment 3: Sub-basin 3
   Tc=32.8 min   CN=75   Runoff=49.25 cfs  5.723 af

Runoff Area=23.961 ac   0.00% Impervious   Runoff Depth=5.55"Subcatchment 4S: Sub-basin 4
   Tc=11.3 min   CN=85   Runoff=153.95 cfs  11.082 af

Runoff Area=27.171 ac   0.00% Impervious   Runoff Depth=5.32"Subcatchment 5S: Sub-basin 5
   Tc=40.5 min   CN=83   Runoff=91.61 cfs  12.049 af

Runoff Area=22.467 ac   0.00% Impervious   Runoff Depth=4.76"Subcatchment 6S: Sub-basin 6
   Tc=46.4 min   CN=78   Runoff=63.49 cfs  8.907 af

Runoff Area=9.790 ac   0.00% Impervious   Runoff Depth=3.03"Subcatchment 7S: Sub-basin 7
   Tc=27.0 min   CN=62   Runoff=22.73 cfs  2.473 af

Runoff Area=21.017 ac   0.00% Impervious   Runoff Depth=5.09"Subcatchment 8S: Sub-basin 8
   Tc=9.5 min   CN=81   Runoff=134.02 cfs  8.923 af

Runoff Area=9.296 ac   0.00% Impervious   Runoff Depth=5.21"Subcatchment 9S: Sub-basin 9
   Tc=12.7 min   CN=82   Runoff=53.64 cfs  4.034 af

Runoff Area=30.014 ac   0.00% Impervious   Runoff Depth=5.09"Subcatchment 10S: Sub-basin 10
   Tc=37.7 min   CN=81   Runoff=101.31 cfs  12.742 af

Runoff Area=4.343 ac   0.00% Impervious   Runoff Depth=4.53"Subcatchment 11S: Sub-basin 11
   Tc=32.9 min   CN=76   Runoff=14.07 cfs  1.641 af

Runoff Area=3.310 ac   0.00% Impervious   Runoff Depth=4.98"Subcatchment 12S: Sub-basin 12
   Tc=14.0 min   CN=80   Runoff=17.60 cfs  1.374 af

Runoff Area=2.279 ac   0.00% Impervious   Runoff Depth=5.21"Subcatchment 13S: Sub-basin 13
   Tc=36.2 min   CN=82   Runoff=8.02 cfs  0.989 af

Runoff Area=2.518 ac   0.00% Impervious   Runoff Depth=5.44"Subcatchment 14S: Sub-basin 14
   Tc=8.9 min   CN=84   Runoff=17.43 cfs  1.141 af

Runoff Area=56.506 ac   0.00% Impervious   Runoff Depth=5.21"Subcatchment 15S: Sub-basin 15
   Tc=28.0 min   CN=82   Runoff=226.35 cfs  24.522 af

Runoff Area=44.796 ac   0.00% Impervious   Runoff Depth=5.09"Subcatchment 16S: Sub-basin 16
   Tc=26.3 min   CN=81   Runoff=181.67 cfs  19.018 af
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Runoff Area=8.010 ac   0.00% Impervious   Runoff Depth=5.66"Subcatchment 17S: Sub-basin 17
   Tc=11.5 min   CN=86   Runoff=51.71 cfs  3.781 af

Runoff Area=35.677 ac   0.00% Impervious   Runoff Depth=5.44"Subcatchment 18S: Sub-basin 18
   Tc=15.8 min   CN=84   Runoff=194.75 cfs  16.160 af

Runoff Area=6.362 ac   0.00% Impervious   Runoff Depth=4.76"Subcatchment 19S: Sub-basin 19
   Tc=7.3 min   CN=78   Runoff=41.96 cfs  2.522 af

Runoff Area=15.897 ac   0.00% Impervious   Runoff Depth=5.55"Subcatchment 20S: Sub-basin 20
   Tc=17.1 min   CN=85   Runoff=85.17 cfs  7.352 af

Runoff Area=7.156 ac   0.00% Impervious   Runoff Depth=6.13"Subcatchment 21S: Sub-basin 21
   Tc=10.8 min   CN=90   Runoff=50.44 cfs  3.654 af

Runoff Area=26.548 ac   0.00% Impervious   Runoff Depth=5.21"Subcatchment 22S: Sub-basin 22
   Tc=19.6 min   CN=82   Runoff=126.46 cfs  11.521 af

Runoff Area=13.825 ac   0.00% Impervious   Runoff Depth=6.36"Subcatchment 23S: Sub-basin 23
   Tc=9.4 min   CN=92   Runoff=104.89 cfs  7.329 af

Runoff Area=13.883 ac   0.00% Impervious   Runoff Depth=5.55"Subcatchment 24S: Sub-basin 24
   Tc=19.0 min   CN=85   Runoff=70.75 cfs  6.421 af

Runoff Area=6.657 ac   0.00% Impervious   Runoff Depth=4.42"Subcatchment 25S: Sub-basin 25
   Tc=22.6 min   CN=75   Runoff=25.47 cfs  2.454 af

Runoff Area=0.823 ac   0.00% Impervious   Runoff Depth=3.45"Subcatchment 26S: Sub-basin 26
   Tc=38.2 min   CN=66   Runoff=1.86 cfs  0.237 af

Runoff Area=2.038 ac   0.00% Impervious   Runoff Depth=3.45"Subcatchment 27S: Sub-basin 27
   Tc=13.0 min   CN=66   Runoff=7.67 cfs  0.586 af

Runoff Area=5.784 ac   0.00% Impervious   Runoff Depth=1.30"Subcatchment 28S: Sub-basin 28
   Tc=23.9 min   CN=44   Runoff=4.65 cfs  0.626 af

Runoff Area=1.255 ac   0.00% Impervious   Runoff Depth=0.88"Subcatchment 29S: Sub-basin 29
   Tc=26.9 min   CN=39   Runoff=0.54 cfs  0.092 af

Runoff Area=31.577 ac   0.00% Impervious   Runoff Depth=1.13"Subcatchment 30S: Sub-basin 30
   Tc=45.9 min   CN=42   Runoff=15.95 cfs  2.966 af

Runoff Area=0.884 ac   0.00% Impervious   Runoff Depth=0.88"Subcatchment 31S: Sub-basin 31
   Tc=30.2 min   CN=39   Runoff=0.37 cfs  0.065 af

Runoff Area=0.878 ac   0.00% Impervious   Runoff Depth=0.88"Subcatchment 32S: Sub-basin 32
   Tc=27.6 min   CN=39   Runoff=0.38 cfs  0.065 af

Runoff Area=3.237 ac   0.00% Impervious   Runoff Depth=1.66"Subcatchment 33S: Sub-basin 33
   Tc=19.9 min   CN=48   Runoff=4.03 cfs  0.447 af
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Runoff Area=1.241 ac   0.00% Impervious   Runoff Depth=1.75"Subcatchment 34S: Sub-basin 34
   Tc=12.1 min   CN=49   Runoff=2.05 cfs  0.181 af

Runoff Area=6.229 ac   0.00% Impervious   Runoff Depth=1.21"Subcatchment 35S: Sub-basin 35
   Tc=16.7 min   CN=43   Runoff=5.16 cfs  0.629 af

Runoff Area=11.210 ac   0.00% Impervious   Runoff Depth=4.87"Subcatchment 36S: Sub-basin 36
   Tc=52.2 min   CN=79   Runoff=30.42 cfs  4.549 af

Runoff Area=5.877 ac   0.00% Impervious   Runoff Depth=4.98"Subcatchment 83S: County Road H 
   Tc=19.1 min   CN=80   Runoff=27.19 cfs  2.440 af

   Inflow=83.23 cfs  10.007 afReach 37R: Outfall of SB 2, 3, 7
   Outflow=83.23 cfs  10.007 af

   Inflow=438.22 cfs  62.386 afReach 39R: Outfall of SB 1, 4, 5, 6, 9, 10, 11, 36
   Outflow=438.22 cfs  62.386 af

Avg. Flow Depth=3.01'   Max Vel=35.97 fps   Inflow=438.10 cfs  62.386 afReach 40R: 60 in SB 4
60.0"  Round Pipe   n=0.013   L=718.0'   S=0.0330 '/'   Capacity=473.08 cfs   Outflow=438.22 cfs  62.386 af

Avg. Flow Depth=0.87'   Max Vel=10.60 fps   Inflow=53.64 cfs  4.034 afReach 41R: Channel in SB 9, 10
n=0.050   L=1,660.0'   S=0.0048 '/'   Capacity=280.23 cfs   Outflow=49.75 cfs  4.034 af

Avg. Flow Depth=1.24'   Max Vel=6.91 fps   Inflow=86.42 cfs  7.383 afReach 46R: Channel SB1
n=0.050   L=841.0'   S=0.0071 '/'   Capacity=296.86 cfs   Outflow=85.24 cfs  7.383 af

   Inflow=135.34 cfs  9.912 afReach 48R: Outfall of SB 8, 13
   Outflow=135.34 cfs  9.912 af

Avg. Flow Depth=1.27'   Max Vel=6.95 fps   Inflow=134.02 cfs  8.923 afReach 49R: Channel SB8
n=0.050   L=521.0'   S=0.0077 '/'   Capacity=706.58 cfs   Outflow=131.67 cfs  8.923 af

   Inflow=17.60 cfs  1.374 afReach 50R: Outfall of SB 12
   Outflow=17.60 cfs  1.374 af

   Inflow=17.43 cfs  1.141 afReach 51R: Outfall of SB 14
   Outflow=17.43 cfs  1.141 af

   Inflow=51.71 cfs  3.781 afReach 52R: Outfall of SB 17
   Outflow=51.71 cfs  3.781 af

   Inflow=194.75 cfs  16.160 afReach 53R: Outfall of SB 18
   Outflow=194.75 cfs  16.160 af

   Inflow=25.47 cfs  2.454 afReach 54R: Outfall of SB 25
   Outflow=25.47 cfs  2.454 af

   Inflow=1.86 cfs  0.237 afReach 55R: Outfall of SB 26
   Outflow=1.86 cfs  0.237 af
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   Inflow=155.89 cfs  13.749 afReach 56R: Outfall of SB 23, 24
   Outflow=155.89 cfs  13.749 af

   Inflow=210.05 cfs  18.873 afReach 59R: Outfall of SB 20, 22
   Outflow=210.05 cfs  18.873 af

   Inflow=429.83 cfs  47.194 afReach 61R: Outfall of SB 15, 16, 21
   Outflow=429.83 cfs  47.194 af

   Inflow=4.65 cfs  0.626 afReach 67R: Outfall of SB 28
   Outflow=4.65 cfs  0.626 af

   Inflow=0.54 cfs  0.092 afReach 68R: Outfall of SB 29
   Outflow=0.54 cfs  0.092 af

   Inflow=15.95 cfs  2.966 afReach 69R: Outfall of SB 30
   Outflow=15.95 cfs  2.966 af

   Inflow=0.37 cfs  0.065 afReach 70R: Outfall of SB 31
   Outflow=0.37 cfs  0.065 af

   Inflow=0.38 cfs  0.065 afReach 71R: Outfall of SB 32
   Outflow=0.38 cfs  0.065 af

   Inflow=4.03 cfs  0.447 afReach 72R: Outfall of SB 33
   Outflow=4.03 cfs  0.447 af

   Inflow=2.05 cfs  0.181 afReach 73R: Outfall of SB 34
   Outflow=2.05 cfs  0.181 af

   Inflow=5.16 cfs  0.629 afReach 74R: Outfall of SB 35
   Outflow=5.16 cfs  0.629 af

   Inflow=41.96 cfs  2.522 afReach 75R: Outfall of SB 19
   Outflow=41.96 cfs  2.522 af

   Inflow=7.67 cfs  0.586 afReach 82R: Outfall of SB 27
   Outflow=7.67 cfs  0.586 af

   Inflow=27.19 cfs  2.440 afReach 84R: Outfall of Future County Road H Subbasin
   Outflow=27.19 cfs  2.440 af

Total Runoff Area = 498.279 ac   Runoff Volume = 197.886 af   Average Runoff Depth = 4.77"
100.00% Pervious = 498.279 ac     0.00% Impervious = 0.000 ac



Prepared By Wenck Associates, Inc.
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"Existing Conditions_Hy

  Printed  6/8/2015Prepared by Wenck Associates, Inc.
Page 154HydroCAD® 10.00  s/n 02201  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment 1: Sub-basin1

Runoff = 86.42 cfs @ 12.17 hrs,  Volume= 7.383 af,  Depth= 5.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 15.328 87

15.328 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=15.328 ac

Runoff Volume=7.383 af

Runoff Depth=5.78"

Tc=16.3 min

CN=87

86.42 cfs
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Summary for Subcatchment 2: Sub-basin 2

Runoff = 24.74 cfs @ 12.12 hrs,  Volume= 1.811 af,  Depth= 4.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 4.913 75

4.913 100.00% Pervious Area

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

12.2 Direct Entry, 

Subcatchment 2: Sub-basin 2
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=4.913 ac

Runoff Volume=1.811 af

Runoff Depth=4.42"

Tc=12.2 min

CN=75

24.74 cfs
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Summary for Subcatchment 3: Sub-basin 3

Runoff = 49.25 cfs @ 12.42 hrs,  Volume= 5.723 af,  Depth= 4.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 15.522 75

15.522 100.00% Pervious Area

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

32.8 Direct Entry, 

Subcatchment 3: Sub-basin 3

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=15.522 ac

Runoff Volume=5.723 af

Runoff Depth=4.42"

Tc=32.8 min

CN=75

49.25 cfs
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Summary for Subcatchment 4S: Sub-basin 4

Runoff = 153.95 cfs @ 12.10 hrs,  Volume= 11.082 af,  Depth= 5.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 23.961 85

23.961 100.00% Pervious Area

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

11.3 Direct Entry, 

Subcatchment 4S: Sub-basin 4

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=23.961 ac

Runoff Volume=11.082 af

Runoff Depth=5.55"

Tc=11.3 min

CN=85

153.95 cfs
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Summary for Subcatchment 5S: Sub-basin 5

Runoff = 91.61 cfs @ 12.51 hrs,  Volume= 12.049 af,  Depth= 5.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 27.171 83

27.171 100.00% Pervious Area

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

40.5 Direct Entry, 

Subcatchment 5S: Sub-basin 5
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Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=27.171 ac

Runoff Volume=12.049 af

Runoff Depth=5.32"

Tc=40.5 min

CN=83

91.61 cfs
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Summary for Subcatchment 6S: Sub-basin 6

Runoff = 63.49 cfs @ 12.61 hrs,  Volume= 8.907 af,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 22.467 78

22.467 100.00% Pervious Area

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

46.4 Direct Entry, 

Subcatchment 6S: Sub-basin 6

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=22.467 ac

Runoff Volume=8.907 af

Runoff Depth=4.76"

Tc=46.4 min

CN=78

63.49 cfs
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Summary for Subcatchment 7S: Sub-basin 7

Runoff = 22.73 cfs @ 12.35 hrs,  Volume= 2.473 af,  Depth= 3.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 9.790 62

9.790 100.00% Pervious Area

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

27.0 Direct Entry, 

Subcatchment 7S: Sub-basin 7
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=9.790 ac

Runoff Volume=2.473 af

Runoff Depth=3.03"

Tc=27.0 min

CN=62

22.73 cfs
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Summary for Subcatchment 8S: Sub-basin 8

Runoff = 134.02 cfs @ 12.08 hrs,  Volume= 8.923 af,  Depth= 5.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 21.017 81

21.017 100.00% Pervious Area

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

9.5 Direct Entry, 

Subcatchment 8S: Sub-basin 8

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=21.017 ac

Runoff Volume=8.923 af

Runoff Depth=5.09"

Tc=9.5 min

CN=81

134.02 cfs
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Summary for Subcatchment 9S: Sub-basin 9

Runoff = 53.64 cfs @ 12.13 hrs,  Volume= 4.034 af,  Depth= 5.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 9.296 82

9.296 100.00% Pervious Area

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

12.7 Direct Entry, 

Subcatchment 9S: Sub-basin 9

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=9.296 ac

Runoff Volume=4.034 af

Runoff Depth=5.21"

Tc=12.7 min

CN=82

53.64 cfs
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Summary for Subcatchment 10S: Sub-basin 10

Runoff = 101.31 cfs @ 12.47 hrs,  Volume= 12.742 af,  Depth= 5.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 30.014 81

30.014 100.00% Pervious Area

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

37.7 Direct Entry, 

Subcatchment 10S: Sub-basin 10

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=30.014 ac

Runoff Volume=12.742 af

Runoff Depth=5.09"

Tc=37.7 min

CN=81

101.31 cfs
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Summary for Subcatchment 11S: Sub-basin 11

Runoff = 14.07 cfs @ 12.41 hrs,  Volume= 1.641 af,  Depth= 4.53"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 4.343 76

4.343 100.00% Pervious Area

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

32.9 Direct Entry, 

Subcatchment 11S: Sub-basin 11

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=4.343 ac

Runoff Volume=1.641 af

Runoff Depth=4.53"

Tc=32.9 min

CN=76

14.07 cfs
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Summary for Subcatchment 12S: Sub-basin 12

Runoff = 17.60 cfs @ 12.14 hrs,  Volume= 1.374 af,  Depth= 4.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 3.310 80

3.310 100.00% Pervious Area

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

14.0 Direct Entry, 

Subcatchment 12S: Sub-basin 12

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=3.310 ac

Runoff Volume=1.374 af

Runoff Depth=4.98"

Tc=14.0 min

CN=80

17.60 cfs
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Summary for Subcatchment 13S: Sub-basin 13

Runoff = 8.02 cfs @ 12.44 hrs,  Volume= 0.989 af,  Depth= 5.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 2.279 82

2.279 100.00% Pervious Area

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

36.2 Direct Entry, 

Subcatchment 13S: Sub-basin 13

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=2.279 ac

Runoff Volume=0.989 af

Runoff Depth=5.21"

Tc=36.2 min

CN=82

8.02 cfs
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Summary for Subcatchment 14S: Sub-basin 14

Runoff = 17.43 cfs @ 12.07 hrs,  Volume= 1.141 af,  Depth= 5.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 2.518 84

2.518 100.00% Pervious Area

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

8.9 Direct Entry, 

Subcatchment 14S: Sub-basin 14

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=2.518 ac

Runoff Volume=1.141 af

Runoff Depth=5.44"

Tc=8.9 min

CN=84

17.43 cfs
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Summary for Subcatchment 15S: Sub-basin 15

Runoff = 226.35 cfs @ 12.34 hrs,  Volume= 24.522 af,  Depth= 5.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 56.506 82

56.506 100.00% Pervious Area

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

28.0 Direct Entry, 

Subcatchment 15S: Sub-basin 15

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=56.506 ac

Runoff Volume=24.522 af

Runoff Depth=5.21"

Tc=28.0 min

CN=82

226.35 cfs
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Summary for Subcatchment 16S: Sub-basin 16

Runoff = 181.67 cfs @ 12.31 hrs,  Volume= 19.018 af,  Depth= 5.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 44.796 81

44.796 100.00% Pervious Area

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

26.3 Direct Entry, 

Subcatchment 16S: Sub-basin 16

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=44.796 ac

Runoff Volume=19.018 af

Runoff Depth=5.09"

Tc=26.3 min

CN=81

181.67 cfs
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Summary for Subcatchment 17S: Sub-basin 17

Runoff = 51.71 cfs @ 12.11 hrs,  Volume= 3.781 af,  Depth= 5.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 8.010 86

8.010 100.00% Pervious Area

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

11.5 Direct Entry, 

Subcatchment 17S: Sub-basin 17

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=8.010 ac

Runoff Volume=3.781 af

Runoff Depth=5.66"

Tc=11.5 min

CN=86

51.71 cfs
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Summary for Subcatchment 18S: Sub-basin 18

Runoff = 194.75 cfs @ 12.17 hrs,  Volume= 16.160 af,  Depth= 5.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 35.677 84

35.677 100.00% Pervious Area

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

15.8 Direct Entry, 

Subcatchment 18S: Sub-basin 18

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=35.677 ac

Runoff Volume=16.160 af

Runoff Depth=5.44"

Tc=15.8 min

CN=84

194.75 cfs
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Summary for Subcatchment 19S: Sub-basin 19

Runoff = 41.96 cfs @ 12.05 hrs,  Volume= 2.522 af,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 6.362 78

6.362 100.00% Pervious Area

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

7.3 Direct Entry, 

Subcatchment 19S: Sub-basin 19

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=6.362 ac

Runoff Volume=2.522 af

Runoff Depth=4.76"

Tc=7.3 min

CN=78

41.96 cfs
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Summary for Subcatchment 20S: Sub-basin 20

Runoff = 85.17 cfs @ 12.18 hrs,  Volume= 7.352 af,  Depth= 5.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 15.897 85

15.897 100.00% Pervious Area

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

17.1 Direct Entry, 

Subcatchment 20S: Sub-basin 20

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=15.897 ac

Runoff Volume=7.352 af

Runoff Depth=5.55"

Tc=17.1 min

CN=85

85.17 cfs
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Summary for Subcatchment 21S: Sub-basin 21

Runoff = 50.44 cfs @ 12.10 hrs,  Volume= 3.654 af,  Depth= 6.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 7.156 90

7.156 100.00% Pervious Area

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

10.8 Direct Entry, 

Subcatchment 21S: Sub-basin 21

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

55

50

45

40

35

30

25

20

15

10

5

0

Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=7.156 ac

Runoff Volume=3.654 af

Runoff Depth=6.13"

Tc=10.8 min

CN=90

50.44 cfs
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Summary for Subcatchment 22S: Sub-basin 22

Runoff = 126.46 cfs @ 12.22 hrs,  Volume= 11.521 af,  Depth= 5.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 26.548 82

26.548 100.00% Pervious Area

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

19.6 Direct Entry, 

Subcatchment 22S: Sub-basin 22

Runoff

Hydrograph
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=26.548 ac

Runoff Volume=11.521 af

Runoff Depth=5.21"

Tc=19.6 min

CN=82

126.46 cfs
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Summary for Subcatchment 23S: Sub-basin 23

Runoff = 104.89 cfs @ 12.08 hrs,  Volume= 7.329 af,  Depth= 6.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 13.825 92

13.825 100.00% Pervious Area

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

9.4 Direct Entry, 

Subcatchment 23S: Sub-basin 23
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Hydrograph
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=13.825 ac

Runoff Volume=7.329 af

Runoff Depth=6.36"

Tc=9.4 min

CN=92

104.89 cfs
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Summary for Subcatchment 24S: Sub-basin 24

Runoff = 70.75 cfs @ 12.21 hrs,  Volume= 6.421 af,  Depth= 5.55"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 13.883 85

13.883 100.00% Pervious Area

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

19.0 Direct Entry, 

Subcatchment 24S: Sub-basin 24

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=13.883 ac

Runoff Volume=6.421 af

Runoff Depth=5.55"

Tc=19.0 min

CN=85

70.75 cfs
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Summary for Subcatchment 25S: Sub-basin 25

Runoff = 25.47 cfs @ 12.27 hrs,  Volume= 2.454 af,  Depth= 4.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 6.657 75

6.657 100.00% Pervious Area

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

22.6 Direct Entry, 

Subcatchment 25S: Sub-basin 25

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=6.657 ac

Runoff Volume=2.454 af

Runoff Depth=4.42"

Tc=22.6 min

CN=75

25.47 cfs
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Summary for Subcatchment 26S: Sub-basin 26

Runoff = 1.86 cfs @ 12.52 hrs,  Volume= 0.237 af,  Depth= 3.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 0.823 66

0.823 100.00% Pervious Area

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

38.2 Direct Entry, 

Subcatchment 26S: Sub-basin 26

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=0.823 ac

Runoff Volume=0.237 af

Runoff Depth=3.45"

Tc=38.2 min

CN=66

1.86 cfs
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Summary for Subcatchment 27S: Sub-basin 27

Runoff = 7.67 cfs @ 12.14 hrs,  Volume= 0.586 af,  Depth= 3.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 2.038 66

2.038 100.00% Pervious Area

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

13.0 Direct Entry, 

Subcatchment 27S: Sub-basin 27

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=2.038 ac

Runoff Volume=0.586 af

Runoff Depth=3.45"

Tc=13.0 min

CN=66

7.67 cfs
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Summary for Subcatchment 28S: Sub-basin 28

Runoff = 4.65 cfs @ 12.38 hrs,  Volume= 0.626 af,  Depth= 1.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 5.784 44

5.784 100.00% Pervious Area

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

23.9 Direct Entry, 

Subcatchment 28S: Sub-basin 28

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=5.784 ac

Runoff Volume=0.626 af

Runoff Depth=1.30"

Tc=23.9 min

CN=44

4.65 cfs
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Summary for Subcatchment 29S: Sub-basin 29

Runoff = 0.54 cfs @ 12.57 hrs,  Volume= 0.092 af,  Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 1.255 39

1.255 100.00% Pervious Area

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

26.9 Direct Entry, 

Subcatchment 29S: Sub-basin 29

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=1.255 ac

Runoff Volume=0.092 af

Runoff Depth=0.88"

Tc=26.9 min

CN=39

0.54 cfs
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Summary for Subcatchment 30S: Sub-basin 30

Runoff = 15.95 cfs @ 12.79 hrs,  Volume= 2.966 af,  Depth= 1.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 31.577 42

31.577 100.00% Pervious Area

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

45.9 Direct Entry, 

Subcatchment 30S: Sub-basin 30

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=31.577 ac

Runoff Volume=2.966 af

Runoff Depth=1.13"

Tc=45.9 min

CN=42

15.95 cfs
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Summary for Subcatchment 31S: Sub-basin 31

Runoff = 0.37 cfs @ 12.61 hrs,  Volume= 0.065 af,  Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 0.884 39

0.884 100.00% Pervious Area

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

30.2 Direct Entry, 

Subcatchment 31S: Sub-basin 31

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=0.884 ac

Runoff Volume=0.065 af

Runoff Depth=0.88"

Tc=30.2 min

CN=39

0.37 cfs
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Summary for Subcatchment 32S: Sub-basin 32

Runoff = 0.38 cfs @ 12.57 hrs,  Volume= 0.065 af,  Depth= 0.88"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 0.878 39

0.878 100.00% Pervious Area

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

27.6 Direct Entry, 

Subcatchment 32S: Sub-basin 32

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=0.878 ac

Runoff Volume=0.065 af

Runoff Depth=0.88"

Tc=27.6 min

CN=39

0.38 cfs
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Summary for Subcatchment 33S: Sub-basin 33

Runoff = 4.03 cfs @ 12.28 hrs,  Volume= 0.447 af,  Depth= 1.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 3.237 48

3.237 100.00% Pervious Area

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

19.9 Direct Entry, 

Subcatchment 33S: Sub-basin 33

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

4

3

2

1

0

Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=3.237 ac

Runoff Volume=0.447 af

Runoff Depth=1.66"

Tc=19.9 min

CN=48

4.03 cfs
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Summary for Subcatchment 34S: Sub-basin 34

Runoff = 2.05 cfs @ 12.15 hrs,  Volume= 0.181 af,  Depth= 1.75"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 1.241 49

1.241 100.00% Pervious Area

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

12.1 Direct Entry, 

Subcatchment 34S: Sub-basin 34

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=1.241 ac

Runoff Volume=0.181 af

Runoff Depth=1.75"

Tc=12.1 min

CN=49

2.05 cfs
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Summary for Subcatchment 35S: Sub-basin 35

Runoff = 5.16 cfs @ 12.26 hrs,  Volume= 0.629 af,  Depth= 1.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 6.229 43

6.229 100.00% Pervious Area

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

16.7 Direct Entry, 

Subcatchment 35S: Sub-basin 35

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=6.229 ac

Runoff Volume=0.629 af

Runoff Depth=1.21"

Tc=16.7 min

CN=43

5.16 cfs



Prepared By Wenck Associates, Inc.
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"Existing Conditions_Hy

  Printed  6/8/2015Prepared by Wenck Associates, Inc.
Page 189HydroCAD® 10.00  s/n 02201  © 2012 HydroCAD Software Solutions LLC

Summary for Subcatchment 36S: Sub-basin 36

Runoff = 30.42 cfs @ 12.69 hrs,  Volume= 4.549 af,  Depth= 4.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 11.210 79

11.210 100.00% Pervious Area

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

52.2 Direct Entry, 

Subcatchment 36S: Sub-basin 36

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=11.210 ac

Runoff Volume=4.549 af

Runoff Depth=4.87"

Tc=52.2 min

CN=79

30.42 cfs
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Summary for Subcatchment 83S: County Road H Subbasin Redirected After Regrading

Runoff = 27.19 cfs @ 12.21 hrs,  Volume= 2.440 af,  Depth= 4.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"

Area (ac) CN Description

* 5.877 80

5.877 100.00% Pervious Area

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

19.1 Direct Entry, 

Subcatchment 83S: County Road H Subbasin Redirected After Regrading
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Atlas 14 nested 24-hr event 24-hr S1 100-Year

100-Year Rainfall=7.31"

Runoff Area=5.877 ac

Runoff Volume=2.440 af

Runoff Depth=4.98"

Tc=19.1 min

CN=80

27.19 cfs
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Summary for Reach 37R: Outfall of SB 2, 3, 7

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 30.225 ac, 0.00% Impervious,  Inflow Depth = 3.97"    for  100-Year event
Inflow = 83.23 cfs @ 12.36 hrs,  Volume= 10.007 af
Outflow = 83.23 cfs @ 12.36 hrs,  Volume= 10.007 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 37R: Outfall of SB 2, 3, 7
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Inflow Area=30.225 ac

83.23 cfs83.23 cfs
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Summary for Reach 39R: Outfall of SB 1, 4, 5, 6, 9, 10, 11, 36

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 143.790 ac, 0.00% Impervious,  Inflow Depth = 5.21"    for  100-Year event
Inflow = 438.22 cfs @ 12.34 hrs,  Volume= 62.386 af
Outflow = 438.22 cfs @ 12.34 hrs,  Volume= 62.386 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 39R: Outfall of SB 1, 4, 5, 6, 9, 10, 11, 36
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Inflow Area=143.790 ac

438.22 cfs438.22 cfs
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Summary for Reach 40R: 60 in SB 4

[52] Hint: Inlet/Outlet conditions not evaluated
[65] Warning: Inlet elevation not specified
[88] Warning: Qout>Qin may require Finer Routing>1

Inflow Area = 143.790 ac, 0.00% Impervious,  Inflow Depth = 5.21"    for  100-Year event
Inflow = 438.10 cfs @ 12.33 hrs,  Volume= 62.386 af
Outflow = 438.22 cfs @ 12.34 hrs,  Volume= 62.386 af,  Atten= 0%,  Lag= 0.5 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Reference Flow= 328.58 cfs  Estimated Depth= 3.07'  Velocity= 26.02 fps
m= 1.363,  c= 35.46 fps,  dt= 1.2 min,  dx= 718.0' / 1 = 718.0',  K= 0.3 min,  X= 0.453
Max. Velocity= 35.97 fps,  Min. Travel Time= 0.3 min
Avg. Velocity = 35.46 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 8,871 cf @ 12.34 hrs
Average Depth at Peak Storage= 3.01'
Bank-Full Depth= 5.00'  Flow Area= 19.6 sf,  Capacity= 473.08 cfs

60.0"  Round Pipe
n= 0.013
Length= 718.0'   Slope= 0.0330 '/'
Inlet Invert= 0.00',  Outlet Invert= -23.69'
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Reach 40R: 60 in SB 4

Inflow
Outflow

Hydrograph
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Inflow Area=143.790 ac

Avg. Flow Depth=3.01'

Max Vel=35.97 fps

60.0"

Round Pipe

n=0.013

L=718.0'

S=0.0330 '/'

Capacity=473.08 cfs
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Summary for Reach 41R: Channel in SB 9, 10

[65] Warning: Inlet elevation not specified

Inflow Area = 9.296 ac, 0.00% Impervious,  Inflow Depth = 5.21"    for  100-Year event
Inflow = 53.64 cfs @ 12.13 hrs,  Volume= 4.034 af
Outflow = 49.75 cfs @ 12.29 hrs,  Volume= 4.034 af,  Atten= 7%,  Lag= 10.1 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Reference Flow= 40.23 cfs  Estimated Depth= 1.06'  Velocity= 1.87 fps
m= 1.523,  c= 2.85 fps,  dt= 1.2 min,  dx= 1,660.0' / 8 = 207.5',  K= 1.2 min,  X= 0.150
Max. Velocity= 10.60 fps,  Min. Travel Time= 2.6 min
Avg. Velocity = 2.90 fps,  Avg. Travel Time= 9.5 min

Peak Storage= 27,957 cf @ 12.22 hrs
Average Depth at Peak Storage= 0.87'
Bank-Full Depth= 3.00'  Flow Area= 84.0 sf,  Capacity= 280.23 cfs

16.00'  x  3.00'  deep channel,  n= 0.050
Side Slope Z-value= 4.0 '/'   Top Width= 40.00'
Length= 1,660.0'   Slope= 0.0048 '/'
Inlet Invert= 0.00',  Outlet Invert= -7.97'

‡
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Reach 41R: Channel in SB 9, 10

Inflow
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Inflow Area=9.296 ac

Avg. Flow Depth=0.87'

Max Vel=10.60 fps

n=0.050

L=1,660.0'

S=0.0048 '/'

Capacity=280.23 cfs

53.64 cfs

49.75 cfs
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Summary for Reach 46R: Channel SB1

[65] Warning: Inlet elevation not specified

Inflow Area = 15.328 ac, 0.00% Impervious,  Inflow Depth = 5.78"    for  100-Year event
Inflow = 86.42 cfs @ 12.17 hrs,  Volume= 7.383 af
Outflow = 85.24 cfs @ 12.24 hrs,  Volume= 7.383 af,  Atten= 1%,  Lag= 3.8 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Reference Flow= 64.81 cfs  Estimated Depth= 1.37'  Velocity= 2.57 fps
m= 1.479,  c= 3.80 fps,  dt= 1.2 min,  dx= 841.0' / 3 = 280.3',  K= 1.2 min,  X= 0.268
Max. Velocity= 6.91 fps,  Min. Travel Time= 2.0 min
Avg. Velocity = 3.81 fps,  Avg. Travel Time= 3.7 min

Peak Storage= 18,802 cf @ 12.21 hrs
Average Depth at Peak Storage= 1.24'
Bank-Full Depth= 3.00'  Flow Area= 75.0 sf,  Capacity= 296.86 cfs

13.00'  x  3.00'  deep channel,  n= 0.050
Side Slope Z-value= 4.0 '/'   Top Width= 37.00'
Length= 841.0'   Slope= 0.0071 '/'
Inlet Invert= 0.00',  Outlet Invert= -5.97'

‡
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Reach 46R: Channel SB1
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Summary for Reach 48R: Outfall of SB 8, 13

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 23.296 ac, 0.00% Impervious,  Inflow Depth = 5.11"    for  100-Year event
Inflow = 135.34 cfs @ 12.12 hrs,  Volume= 9.912 af
Outflow = 135.34 cfs @ 12.12 hrs,  Volume= 9.912 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 48R: Outfall of SB 8, 13
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Summary for Reach 49R: Channel SB8

[65] Warning: Inlet elevation not specified

Inflow Area = 21.017 ac, 0.00% Impervious,  Inflow Depth = 5.09"    for  100-Year event
Inflow = 134.02 cfs @ 12.08 hrs,  Volume= 8.923 af
Outflow = 131.67 cfs @ 12.12 hrs,  Volume= 8.923 af,  Atten= 2%,  Lag= 2.1 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs
Reference Flow= 100.52 cfs  Estimated Depth= 1.43'  Velocity= 2.85 fps
m= 1.511,  c= 4.31 fps,  dt= 1.2 min,  dx= 521.0' / 2 = 260.5',  K= 1.0 min,  X= 0.265
Max. Velocity= 6.95 fps,  Min. Travel Time= 1.3 min
Avg. Velocity = 4.32 fps,  Avg. Travel Time= 2.0 min

Peak Storage= 15,883 cf @ 12.10 hrs
Average Depth at Peak Storage= 1.27'
Bank-Full Depth= 4.00'  Flow Area= 140.0 sf,  Capacity= 706.58 cfs

19.00'  x  4.00'  deep channel,  n= 0.050
Side Slope Z-value= 4.0 '/'   Top Width= 51.00'
Length= 521.0'   Slope= 0.0077 '/'
Inlet Invert= 0.00',  Outlet Invert= -4.01'

‡
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Reach 49R: Channel SB8
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Summary for Reach 50R: Outfall of SB 12

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.310 ac, 0.00% Impervious,  Inflow Depth = 4.98"    for  100-Year event
Inflow = 17.60 cfs @ 12.14 hrs,  Volume= 1.374 af
Outflow = 17.60 cfs @ 12.14 hrs,  Volume= 1.374 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 50R: Outfall of SB 12
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Summary for Reach 51R: Outfall of SB 14

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.518 ac, 0.00% Impervious,  Inflow Depth = 5.44"    for  100-Year event
Inflow = 17.43 cfs @ 12.07 hrs,  Volume= 1.141 af
Outflow = 17.43 cfs @ 12.07 hrs,  Volume= 1.141 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 51R: Outfall of SB 14
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Summary for Reach 52R: Outfall of SB 17

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 8.010 ac, 0.00% Impervious,  Inflow Depth = 5.66"    for  100-Year event
Inflow = 51.71 cfs @ 12.11 hrs,  Volume= 3.781 af
Outflow = 51.71 cfs @ 12.11 hrs,  Volume= 3.781 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 52R: Outfall of SB 17
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Summary for Reach 53R: Outfall of SB 18

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 35.677 ac, 0.00% Impervious,  Inflow Depth = 5.44"    for  100-Year event
Inflow = 194.75 cfs @ 12.17 hrs,  Volume= 16.160 af
Outflow = 194.75 cfs @ 12.17 hrs,  Volume= 16.160 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 53R: Outfall of SB 18
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Summary for Reach 54R: Outfall of SB 25

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.657 ac, 0.00% Impervious,  Inflow Depth = 4.42"    for  100-Year event
Inflow = 25.47 cfs @ 12.27 hrs,  Volume= 2.454 af
Outflow = 25.47 cfs @ 12.27 hrs,  Volume= 2.454 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 54R: Outfall of SB 25
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Summary for Reach 55R: Outfall of SB 26

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.823 ac, 0.00% Impervious,  Inflow Depth = 3.45"    for  100-Year event
Inflow = 1.86 cfs @ 12.52 hrs,  Volume= 0.237 af
Outflow = 1.86 cfs @ 12.52 hrs,  Volume= 0.237 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 55R: Outfall of SB 26
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Summary for Reach 56R: Outfall of SB 23, 24

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 27.708 ac, 0.00% Impervious,  Inflow Depth = 5.95"    for  100-Year event
Inflow = 155.89 cfs @ 12.10 hrs,  Volume= 13.749 af
Outflow = 155.89 cfs @ 12.10 hrs,  Volume= 13.749 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 56R: Outfall of SB 23, 24
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Summary for Reach 59R: Outfall of SB 20, 22

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 42.445 ac, 0.00% Impervious,  Inflow Depth = 5.34"    for  100-Year event
Inflow = 210.05 cfs @ 12.21 hrs,  Volume= 18.873 af
Outflow = 210.05 cfs @ 12.21 hrs,  Volume= 18.873 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 59R: Outfall of SB 20, 22
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Summary for Reach 61R: Outfall of SB 15, 16, 21

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 108.458 ac, 0.00% Impervious,  Inflow Depth = 5.22"    for  100-Year event
Inflow = 429.83 cfs @ 12.31 hrs,  Volume= 47.194 af
Outflow = 429.83 cfs @ 12.31 hrs,  Volume= 47.194 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 61R: Outfall of SB 15, 16, 21
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Summary for Reach 67R: Outfall of SB 28

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.784 ac, 0.00% Impervious,  Inflow Depth = 1.30"    for  100-Year event
Inflow = 4.65 cfs @ 12.38 hrs,  Volume= 0.626 af
Outflow = 4.65 cfs @ 12.38 hrs,  Volume= 0.626 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 67R: Outfall of SB 28
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Summary for Reach 68R: Outfall of SB 29

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.255 ac, 0.00% Impervious,  Inflow Depth = 0.88"    for  100-Year event
Inflow = 0.54 cfs @ 12.57 hrs,  Volume= 0.092 af
Outflow = 0.54 cfs @ 12.57 hrs,  Volume= 0.092 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 68R: Outfall of SB 29
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Summary for Reach 69R: Outfall of SB 30

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 31.577 ac, 0.00% Impervious,  Inflow Depth = 1.13"    for  100-Year event
Inflow = 15.95 cfs @ 12.79 hrs,  Volume= 2.966 af
Outflow = 15.95 cfs @ 12.79 hrs,  Volume= 2.966 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 69R: Outfall of SB 30

Inflow
Outflow

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=31.577 ac

15.95 cfs15.95 cfs



Prepared By Wenck Associates, Inc.
Atlas 14 nested 24-hr event 24-hr S1 100-Year  100-Year Rainfall=7.31"Existing Conditions_Hy

  Printed  6/8/2015Prepared by Wenck Associates, Inc.
Page 214HydroCAD® 10.00  s/n 02201  © 2012 HydroCAD Software Solutions LLC

Summary for Reach 70R: Outfall of SB 31

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.884 ac, 0.00% Impervious,  Inflow Depth = 0.88"    for  100-Year event
Inflow = 0.37 cfs @ 12.61 hrs,  Volume= 0.065 af
Outflow = 0.37 cfs @ 12.61 hrs,  Volume= 0.065 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 70R: Outfall of SB 31
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Summary for Reach 71R: Outfall of SB 32

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 0.878 ac, 0.00% Impervious,  Inflow Depth = 0.88"    for  100-Year event
Inflow = 0.38 cfs @ 12.57 hrs,  Volume= 0.065 af
Outflow = 0.38 cfs @ 12.57 hrs,  Volume= 0.065 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 71R: Outfall of SB 32
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Summary for Reach 72R: Outfall of SB 33

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.237 ac, 0.00% Impervious,  Inflow Depth = 1.66"    for  100-Year event
Inflow = 4.03 cfs @ 12.28 hrs,  Volume= 0.447 af
Outflow = 4.03 cfs @ 12.28 hrs,  Volume= 0.447 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 72R: Outfall of SB 33
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Summary for Reach 73R: Outfall of SB 34

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 1.241 ac, 0.00% Impervious,  Inflow Depth = 1.75"    for  100-Year event
Inflow = 2.05 cfs @ 12.15 hrs,  Volume= 0.181 af
Outflow = 2.05 cfs @ 12.15 hrs,  Volume= 0.181 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 73R: Outfall of SB 34
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Summary for Reach 74R: Outfall of SB 35

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.229 ac, 0.00% Impervious,  Inflow Depth = 1.21"    for  100-Year event
Inflow = 5.16 cfs @ 12.26 hrs,  Volume= 0.629 af
Outflow = 5.16 cfs @ 12.26 hrs,  Volume= 0.629 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 74R: Outfall of SB 35
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Summary for Reach 75R: Outfall of SB 19

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 6.362 ac, 0.00% Impervious,  Inflow Depth = 4.76"    for  100-Year event
Inflow = 41.96 cfs @ 12.05 hrs,  Volume= 2.522 af
Outflow = 41.96 cfs @ 12.05 hrs,  Volume= 2.522 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 75R: Outfall of SB 19
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Summary for Reach 82R: Outfall of SB 27

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 2.038 ac, 0.00% Impervious,  Inflow Depth = 3.45"    for  100-Year event
Inflow = 7.67 cfs @ 12.14 hrs,  Volume= 0.586 af
Outflow = 7.67 cfs @ 12.14 hrs,  Volume= 0.586 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 82R: Outfall of SB 27
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Summary for Reach 84R: Outfall of Future County Road H Subbasin

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 5.877 ac, 0.00% Impervious,  Inflow Depth = 4.98"    for  100-Year event
Inflow = 27.19 cfs @ 12.21 hrs,  Volume= 2.440 af
Outflow = 27.19 cfs @ 12.21 hrs,  Volume= 2.440 af,  Atten= 0%,  Lag= 0.0 min

Routing by Muskingum-Cunge method, Time Span= 0.00-48.00 hrs, dt= 0.02 hrs

Reach 84R: Outfall of Future County Road H Subbasin
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Appendix B 

Interim Conditions (Public Infrastructure) 

Hydrology and Hydraulics Modeling (HydroCAD) 
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

5.038 98   (47S)
8.414 98 Impervious  (SB 27, SB 3)

20.200 65 Offsite subbasin 51  (47S)
41.910 49 Pervious  (SB 22)
35.825 74 Pervious  (SB 27, SB 3)

4.950 98 impermiable  (SB 24, SB 9)
32.898 98 impervious  (1S, SB 12, SB 14, SB 15, SB 16, SB 2, SB 25, SB 26, SB 28, SB 29, 

SB 5, SB 8, SB10)
6.033 100 impervious  (SB 11, SB 13, SB 17, SB 4, SB 6)

25.873 74 permiable  (SB 24, SB 9)
319.995 74 pervious  (1S, SB 1, SB 11, SB 12, SB 13, SB 14, SB 15, SB 16, SB 17, SB 18, SB 

19, SB 2, SB 25, SB 26, SB 28, SB 29, SB 4, SB 5, SB 6, SB 7, SB 8, SB10)
501.136 74 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
0.000 HSG D

501.136 Other 1S, 47S, SB 1, SB 11, SB 12, SB 13, SB 14, SB 15, SB 16, SB 17, SB 18, SB 19, 
SB 2, SB 22, SB 24, SB 25, SB 26, SB 27, SB 28, SB 29, SB 3, SB 4, SB 5, SB 
6, SB 7, SB 8, SB 9, SB10

501.136 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.000 5.038 5.038 47S
0.000 0.000 0.000 0.000 8.414 8.414 Impervious SB 27, SB 3
0.000 0.000 0.000 0.000 20.200 20.200 Offsite subbasin 51 47S
0.000 0.000 0.000 0.000 77.735 77.735 Pervious SB 22, SB 27, 

SB 3
0.000 0.000 0.000 0.000 4.950 4.950 impermiable SB 24, SB 9
0.000 0.000 0.000 0.000 38.931 38.931 impervious 1S, SB 11, SB 

12, SB 13, SB 
14, SB 15, SB 
16, SB 17, SB 
2, SB 25, SB 
26, SB 28, SB 
29, SB 4, SB 5, 
SB 6, SB 8, 
SB10

0.000 0.000 0.000 0.000 25.873 25.873 permiable SB 24, SB 9
0.000 0.000 0.000 0.000 319.995 319.995 pervious 1S, SB 1, SB 

11, SB 12, SB 
13, SB 14, SB 
15, SB 16, SB 
17, SB 18, SB 
19, SB 2, SB 
25, SB 26, SB 
28, SB 29, SB 
4, SB 5, SB 6, 
SB 7, SB 8, 
SB10

0.000 0.000 0.000 0.000 501.136 501.136 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 4P 915.80 915.95 50.0 -0.0030 0.013 24.0 0.0 0.0
2 8P 897.00 895.94 380.0 0.0028 0.013 24.0 0.0 0.0
3 11P 910.00 909.00 200.0 0.0050 0.013 24.0 0.0 0.0
4 11P 910.00 909.00 200.0 0.0050 0.013 24.0 0.0 0.0
5 11P 909.00 908.00 150.0 0.0067 0.013 12.0 0.0 0.0
6 12P 893.50 893.35 30.0 0.0050 0.013 43.8 26.6 0.0
7 12P 893.50 893.35 30.0 0.0050 0.013 43.8 26.6 0.0
8 12P 893.50 893.35 30.0 0.0050 0.013 43.8 26.6 0.0
9 12P 893.50 893.35 30.0 0.0050 0.013 43.8 26.6 0.0

10 13P 883.00 882.75 100.0 0.0025 0.013 12.0 0.0 0.0
11 13P 883.00 882.75 100.0 0.0025 0.013 12.0 0.0 0.0
12 13P 883.00 882.75 100.0 0.0025 0.013 12.0 0.0 0.0
13 13P 883.00 882.75 100.0 0.0025 0.013 12.0 0.0 0.0
14 13P 883.00 882.75 100.0 0.0025 0.013 12.0 0.0 0.0
15 17P 929.10 916.00 300.0 0.0437 0.013 12.0 0.0 0.0
16 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
17 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
18 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
19 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
20 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
21 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
22 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
23 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
24 CRH-1 877.00 876.00 155.0 0.0065 0.013 24.0 0.0 0.0
25 CRH-1 877.00 876.00 155.0 0.0065 0.013 24.0 0.0 0.0
26 CRH-2 881.50 881.00 155.0 0.0032 0.013 24.0 0.0 0.0
27 CRH-2 881.50 881.00 155.0 0.0032 0.013 24.0 0.0 0.0
28 CRH-3 878.00 877.00 155.0 0.0065 0.013 24.0 0.0 0.0
29 CRH-3 878.00 877.00 155.0 0.0065 0.013 24.0 0.0 0.0
30 W-4 908.00 904.00 170.0 0.0235 0.013 12.0 0.0 0.0
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious
Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.601 ac   31.98% Impervious   Runoff Depth=1.37"Subcatchment 1S: To Rice Creek
   Tc=5.7 min   CN=74/98   Runoff=2.97 cfs  0.183 af

Runoff Area=25.238 ac   19.96% Impervious   Runoff Depth=0.86"Subcatchment 47S: Offsite Subbasin 51
   Tc=32.8 min   CN=65/98   Runoff=12.44 cfs  1.805 af

Runoff Area=52.150 ac   0.00% Impervious   Runoff Depth=0.80"Subcatchment SB 1: SB 1
   Tc=53.1 min   CN=74/0   Runoff=21.06 cfs  3.460 af

Runoff Area=3.290 ac   36.78% Impervious   Runoff Depth=1.54"Subcatchment SB 11: SB 11
   Tc=11.7 min   CN=74/100   Runoff=5.05 cfs  0.422 af

Runoff Area=1.390 ac   20.86% Impervious   Runoff Depth=1.17"Subcatchment SB 12: SB 12
   Tc=9.5 min   CN=74/98   Runoff=1.83 cfs  0.136 af

Runoff Area=2.980 ac   26.17% Impervious   Runoff Depth=1.33"Subcatchment SB 13: SB 13
   Tc=9.4 min   CN=74/100   Runoff=4.32 cfs  0.329 af

Runoff Area=10.230 ac   16.03% Impervious   Runoff Depth=1.08"Subcatchment SB 14: SB 14
   Tc=4.3 min   CN=74/98   Runoff=16.11 cfs  0.924 af

Runoff Area=58.570 ac   0.05% Impervious   Runoff Depth=0.80"Subcatchment SB 15: SB 15
   Tc=31.3 min   CN=74/98   Runoff=30.89 cfs  3.890 af

Runoff Area=32.440 ac   5.76% Impervious   Runoff Depth=0.90"Subcatchment SB 16: SB 16
   Tc=12.1 min   CN=74/98   Runoff=29.45 cfs  2.432 af

Runoff Area=7.608 ac   48.41% Impervious   Runoff Depth=1.78"Subcatchment SB 17: SB 17
   Tc=4.3 min   CN=74/100   Runoff=18.70 cfs  1.126 af

Runoff Area=52.790 ac   0.00% Impervious   Runoff Depth=0.80"Subcatchment SB 18: SB 18
   Tc=33.5 min   CN=74/0   Runoff=26.87 cfs  3.502 af

Runoff Area=21.190 ac   0.00% Impervious   Runoff Depth=0.80"Subcatchment SB 19: SB 19
   Tc=24.7 min   CN=74/0   Runoff=12.45 cfs  1.406 af

Runoff Area=11.067 ac   0.33% Impervious   Runoff Depth=0.80"Subcatchment SB 2: SB 2
   Tc=16.6 min   CN=74/98   Runoff=7.83 cfs  0.740 af

Runoff Area=41.910 ac   0.00% Impervious   Runoff Depth=0.05"Subcatchment SB 22: SB 22
   Tc=41.0 min   CN=49/0   Runoff=0.21 cfs  0.171 af

Runoff Area=5.043 ac   97.56% Impervious   Runoff Depth=2.55"Subcatchment SB 24: SB 24
   Tc=7.5 min   CN=74/98   Runoff=16.33 cfs  1.070 af

Runoff Area=5.136 ac   95.72% Impervious   Runoff Depth=2.51"Subcatchment SB 25: SB 25
   Tc=10.7 min   CN=74/98   Runoff=14.24 cfs  1.075 af
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Runoff Area=14.335 ac   98.27% Impervious   Runoff Depth=2.56"Subcatchment SB 26: SB 26
   Tc=25.4 min   CN=74/98   Runoff=27.53 cfs  3.056 af

Runoff Area=6.629 ac   83.33% Impervious   Runoff Depth=2.29"Subcatchment SB 27: SB 27 (Thumb Road)
   Tc=27.6 min   CN=74/98   Runoff=10.90 cfs  1.265 af

Runoff Area=6.955 ac   46.76% Impervious   Runoff Depth=1.63"Subcatchment SB 28: SB 28
   Tc=14.6 min   CN=74/98   Runoff=10.87 cfs  0.947 af

Runoff Area=10.214 ac   37.73% Impervious   Runoff Depth=1.47"Subcatchment SB 29: SB 29
   Tc=19.1 min   CN=74/98   Runoff=12.67 cfs  1.253 af

Runoff Area=37.610 ac   7.68% Impervious   Runoff Depth=0.93"Subcatchment SB 3: SB 3
   Tc=15.3 min   CN=74/98   Runoff=32.32 cfs  2.927 af

Runoff Area=0.600 ac   43.33% Impervious   Runoff Depth=1.67"Subcatchment SB 4: SB 4
   Tc=5.9 min   CN=74/100   Runoff=1.29 cfs  0.084 af

Runoff Area=7.860 ac   5.98% Impervious   Runoff Depth=0.90"Subcatchment SB 5: SB 5
   Tc=59.3 min   CN=74/98   Runoff=3.34 cfs  0.592 af

Runoff Area=1.000 ac   10.00% Impervious   Runoff Depth=1.00"Subcatchment SB 6: SB 6
   Tc=20.3 min   CN=74/100   Runoff=0.79 cfs  0.083 af

Runoff Area=21.550 ac   0.00% Impervious   Runoff Depth=0.80"Subcatchment SB 7: SB 7
   Tc=5.7 min   CN=74/0   Runoff=22.95 cfs  1.430 af

Runoff Area=29.580 ac   5.51% Impervious   Runoff Depth=0.89"Subcatchment SB 8: SB 8
   Tc=47.1 min   CN=74/98   Runoff=14.20 cfs  2.206 af

Runoff Area=25.780 ac   0.12% Impervious   Runoff Depth=0.80"Subcatchment SB 9: SB 9
   Tc=30.0 min   CN=74/98   Runoff=13.82 cfs  1.715 af

Runoff Area=6.390 ac   4.85% Impervious   Runoff Depth=0.88"Subcatchment SB10: SB 10
   Tc=7.3 min   CN=74/98   Runoff=6.95 cfs  0.470 af

Peak Elev=924.73'  Storage=1.016 af   Inflow=25.48 cfs  5.269 afPond 2 P: P-2
   Outflow=25.29 cfs  5.269 af

Peak Elev=915.44'  Storage=0.773 af   Inflow=3.34 cfs  0.592 afPond 4P: P-4
   Primary=0.63 cfs  0.211 af   Secondary=1.41 cfs  0.381 af   Outflow=2.04 cfs  0.592 af

Peak Elev=915.29'  Storage=1.196 af   Inflow=14.20 cfs  2.206 afPond 7P: P-7
   Outflow=14.39 cfs  2.206 af

Peak Elev=897.58'  Storage=0.694 af   Inflow=6.95 cfs  0.470 afPond 8P: P-8
24.0"  Round Culvert  n=0.013  L=380.0'  S=0.0028 '/'   Outflow=1.19 cfs  0.465 af

Peak Elev=915.26'  Storage=0.414 af   Inflow=25.40 cfs  3.921 afPond 9P: P-9
   Outflow=25.36 cfs  3.921 af

Peak Elev=896.83'  Storage=0.954 af   Inflow=6.10 cfs  3.683 afPond 10P: P-10 Lowered 1 ft
   Primary=5.76 cfs  3.682 af   Secondary=0.00 cfs  0.000 af   Outflow=5.76 cfs  3.682 af
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Peak Elev=910.30'  Storage=5.310 af   Inflow=26.75 cfs  4.343 afPond 11P: P-11
   Primary=5.18 cfs  3.083 af   Secondary=3.14 cfs  1.259 af   Outflow=8.30 cfs  4.342 af

Peak Elev=893.62'  Storage=6.109 af   Inflow=16.56 cfs  6.175 afPond 12P: P-12
   Outflow=6.46 cfs  6.168 af

Peak Elev=883.70'  Storage=5.659 af   Inflow=99.54 cfs  19.048 afPond 13P: P-13
   Primary=86.58 cfs  18.259 af   Secondary=5.32 cfs  0.787 af   Outflow=91.90 cfs  19.046 af

Peak Elev=929.35'  Storage=0.390 af   Inflow=1.51 cfs  0.492 afPond 17P: W-2
12.0"  Round Culvert  n=0.013  L=300.0'  S=0.0437 '/'   Outflow=0.32 cfs  0.351 af

Peak Elev=887.11'  Storage=0.000 af   Inflow=26.87 cfs  3.502 afPond 36P: Culverts passing flow beneath 
   Primary=26.87 cfs  3.502 af   Secondary=0.00 cfs  0.000 af   Outflow=26.87 cfs  3.502 af

Peak Elev=877.67'  Storage=0.354 af   Inflow=10.87 cfs  0.947 afPond CRH-1: CRH-1
   Discarded=0.22 cfs  0.471 af   Primary=4.58 cfs  0.476 af   Outflow=4.80 cfs  0.947 af

Peak Elev=882.04'  Storage=0.617 af   Inflow=12.67 cfs  1.253 afPond CRH-2: CRH-2
   Discarded=0.33 cfs  0.833 af   Primary=2.29 cfs  0.420 af   Outflow=2.62 cfs  1.254 af

Peak Elev=878.30'  Storage=0.259 af   Inflow=2.97 cfs  0.603 afPond CRH-3: CRH-3
   Discarded=0.20 cfs  0.381 af   Primary=0.97 cfs  0.222 af   Outflow=1.17 cfs  0.603 af

Peak Elev=929.88'  Storage=6.897 af   Inflow=44.72 cfs  4.086 afPond P-5/P-6: P-5/P-6
   Primary=8.78 cfs  3.587 af   Secondary=1.51 cfs  0.492 af   Outflow=10.29 cfs  4.079 af

Peak Elev=901.44'  Storage=1.436 af   Inflow=10.90 cfs  1.436 afPond TI P: Thumb Infiltration (Thumb TP 
   Outflow=0.00 cfs  0.000 af

Peak Elev=914.97'  Storage=0.148 af   Inflow=1.52 cfs  0.464 afPond W-1: W-1
   Outflow=1.05 cfs  0.464 af

Peak Elev=914.92'  Storage=0.351 af   Inflow=0.32 cfs  0.351 afPond W-3: W-3
   Outflow=0.00 cfs  0.000 af

Peak Elev=908.71'  Storage=0.649 af   Inflow=4.39 cfs  1.588 afPond W-4: W-4
12.0"  Round Culvert  n=0.013  L=170.0'  S=0.0235 '/'   Outflow=2.16 cfs  1.570 af

Peak Elev=882.93'  Storage=4.298 af   Inflow=19.24 cfs  1.913 afPond W-5: W-5
   Outflow=2.91 cfs  1.906 af

   Inflow=40.20 cfs  10.286 afLink 53L: Sum of Outlet #2 Discharges to Round Lake
   Primary=40.20 cfs  10.286 af

   Inflow=88.88 cfs  20.165 afLink 54L: Sum of Discharges from P-13 and W-5
   Primary=88.88 cfs  20.165 af

   Inflow=1.55 cfs  0.675 afLink 55L: Sum of Outlet #1 Discharges to Round Lake
   Primary=1.55 cfs  0.675 af
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   Inflow=12.44 cfs  1.805 afLink 57L: Outlet #3 Discharge to Round Lake
   Primary=12.44 cfs  1.805 af

Total Runoff Area = 501.136 ac   Runoff Volume = 38.698 af   Average Runoff Depth = 0.93"
88.56% Pervious = 443.803 ac     11.44% Impervious = 57.333 ac
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Summary for Subcatchment 1S: To Rice Creek

Runoff = 2.97 cfs @ 12.04 hrs,  Volume= 0.183 af,  Depth= 1.37"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 0.512 98 impervious
* 1.089 74 pervious

1.601 82 Weighted Average
1.089 68.02% Pervious Area
0.512 31.98% Impervious Area

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

5.7 Direct Entry, 

Subcatchment 1S: To Rice Creek

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

3
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=1.601 ac
Runoff Volume=0.183 af

Runoff Depth=1.37"
Tc=5.7 min

CN=74/98

2.97 cfs
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Summary for Subcatchment 47S: Offsite Subbasin 51

Runoff = 12.44 cfs @ 12.43 hrs,  Volume= 1.805 af,  Depth= 0.86"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 20.200 65 Offsite subbasin 51
* 5.038 98

25.238 72 Weighted Average
20.200 80.04% Pervious Area

5.038 19.96% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
32.8 Direct Entry, 

Subcatchment 47S: Offsite Subbasin 51

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=25.238 ac
Runoff Volume=1.805 af

Runoff Depth=0.86"
Tc=32.8 min

CN=65/98

12.44 cfs
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Summary for Subcatchment SB 1: SB 1

Runoff = 21.06 cfs @ 12.80 hrs,  Volume= 3.460 af,  Depth= 0.80"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 52.150 74 pervious
* 0.000 98 impervious

52.150 74 Weighted Average
52.150 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
53.1 Direct Entry, 

Subcatchment SB 1: SB 1

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=52.150 ac
Runoff Volume=3.460 af

Runoff Depth=0.80"
Tc=53.1 min

CN=74/0

21.06 cfs
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Summary for Subcatchment SB 11: SB 11

Runoff = 5.05 cfs @ 12.11 hrs,  Volume= 0.422 af,  Depth= 1.54"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 2.080 74 pervious
* 1.210 100 impervious

3.290 84 Weighted Average
2.080 63.22% Pervious Area
1.210 36.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.7 Direct Entry, 

Subcatchment SB 11: SB 11

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=3.290 ac
Runoff Volume=0.422 af

Runoff Depth=1.54"
Tc=11.7 min

CN=74/100

5.05 cfs
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Summary for Subcatchment SB 12: SB 12

Runoff = 1.83 cfs @ 12.09 hrs,  Volume= 0.136 af,  Depth= 1.17"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 1.100 74 pervious
* 0.290 98 impervious

1.390 79 Weighted Average
1.100 79.14% Pervious Area
0.290 20.86% Impervious Area

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

9.5 Direct Entry, 

Subcatchment SB 12: SB 12

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=1.390 ac
Runoff Volume=0.136 af

Runoff Depth=1.17"
Tc=9.5 min

CN=74/98

1.83 cfs
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Summary for Subcatchment SB 13: SB 13

Runoff = 4.32 cfs @ 12.08 hrs,  Volume= 0.329 af,  Depth= 1.33"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 2.200 74 pervious
* 0.780 100 impervious

2.980 81 Weighted Average
2.200 73.83% Pervious Area
0.780 26.17% Impervious Area

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

9.4 Direct Entry, 

Subcatchment SB 13: SB 13

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=2.980 ac
Runoff Volume=0.329 af

Runoff Depth=1.33"
Tc=9.4 min
CN=74/100

4.32 cfs
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Summary for Subcatchment SB 14: SB 14

Runoff = 16.11 cfs @ 12.03 hrs,  Volume= 0.924 af,  Depth= 1.08"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 8.590 74 pervious
* 1.640 98 impervious

10.230 78 Weighted Average
8.590 83.97% Pervious Area
1.640 16.03% Impervious Area

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

4.3 Direct Entry, 

Subcatchment SB 14: SB 14

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=10.230 ac
Runoff Volume=0.924 af

Runoff Depth=1.08"
Tc=4.3 min

CN=74/98

16.11 cfs
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Summary for Subcatchment SB 15: SB 15

Runoff = 30.89 cfs @ 12.45 hrs,  Volume= 3.890 af,  Depth= 0.80"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 58.540 74 pervious
* 0.030 98 impervious

58.570 74 Weighted Average
58.540 99.95% Pervious Area

0.030 0.05% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
31.3 Direct Entry, 

Subcatchment SB 15: SB 15

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=58.570 ac
Runoff Volume=3.890 af

Runoff Depth=0.80"
Tc=31.3 min

CN=74/98

30.89 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Interim Spine Road_Hyd
  Printed  1/28/2016Prepared by {enter your company name here}

Page 18HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment SB 16: SB 16

Runoff = 29.45 cfs @ 12.14 hrs,  Volume= 2.432 af,  Depth= 0.90"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 30.570 74 pervious
* 1.870 98 impervious

32.440 75 Weighted Average
30.570 94.24% Pervious Area

1.870 5.76% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
12.1 Direct Entry, 

Subcatchment SB 16: SB 16

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=32.440 ac
Runoff Volume=2.432 af

Runoff Depth=0.90"
Tc=12.1 min

CN=74/98

29.45 cfs
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Summary for Subcatchment SB 17: SB 17

Runoff = 18.70 cfs @ 12.02 hrs,  Volume= 1.126 af,  Depth= 1.78"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 3.925 74 pervious
* 3.683 100 impervious

7.608 87 Weighted Average
3.925 51.59% Pervious Area
3.683 48.41% Impervious Area

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

4.3 Direct Entry, 

Subcatchment SB 17: SB 17

Runoff

Hydrograph

Time  (hours)
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F
lo

w
  (

cf
s)

20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=7.608 ac
Runoff Volume=1.126 af

Runoff Depth=1.78"
Tc=4.3 min
CN=74/100

18.70 cfs
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Summary for Subcatchment SB 18: SB 18

Runoff = 26.87 cfs @ 12.48 hrs,  Volume= 3.502 af,  Depth= 0.80"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 52.790 74 pervious
* 0.000 98 impervious

52.790 74 Weighted Average
52.790 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
33.5 Direct Entry, 

Subcatchment SB 18: SB 18

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=52.790 ac
Runoff Volume=3.502 af

Runoff Depth=0.80"
Tc=33.5 min

CN=74/0

26.87 cfs
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Summary for Subcatchment SB 19: SB 19

Runoff = 12.45 cfs @ 12.34 hrs,  Volume= 1.406 af,  Depth= 0.80"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 21.190 74 pervious
* 0.000 98 impervious

21.190 74 Weighted Average
21.190 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
24.7 Direct Entry, 

Subcatchment SB 19: SB 19

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=21.190 ac
Runoff Volume=1.406 af

Runoff Depth=0.80"
Tc=24.7 min

CN=74/0

12.45 cfs
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Summary for Subcatchment SB 2: SB 2

Runoff = 7.83 cfs @ 12.21 hrs,  Volume= 0.740 af,  Depth= 0.80"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 11.030 74 pervious
* 0.037 98 impervious

11.067 74 Weighted Average
11.030 99.67% Pervious Area

0.037 0.33% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
16.6 Direct Entry, 

Subcatchment SB 2: SB 2

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=11.067 ac
Runoff Volume=0.740 af

Runoff Depth=0.80"
Tc=16.6 min

CN=74/98

7.83 cfs
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Summary for Subcatchment SB 22: SB 22

Runoff = 0.21 cfs @ 15.17 hrs,  Volume= 0.171 af,  Depth= 0.05"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 41.910 49 Pervious
* 0.000 98 Impervious

41.910 49 Weighted Average
41.910 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
41.0 Direct Entry, 

Subcatchment SB 22: SB 22

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=41.910 ac
Runoff Volume=0.171 af

Runoff Depth=0.05"
Tc=41.0 min

CN=49/0

0.21 cfs
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Summary for Subcatchment SB 24: SB 24

Runoff = 16.33 cfs @ 12.05 hrs,  Volume= 1.070 af,  Depth= 2.55"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 0.123 74 permiable
* 4.920 98 impermiable

5.043 97 Weighted Average
0.123 2.44% Pervious Area
4.920 97.56% Impervious Area

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

7.5 Direct Entry, 

Subcatchment SB 24: SB 24
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95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=5.043 ac
Runoff Volume=1.070 af

Runoff Depth=2.55"
Tc=7.5 min

CN=74/98

16.33 cfs
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Summary for Subcatchment SB 25: SB 25

Runoff = 14.24 cfs @ 12.09 hrs,  Volume= 1.075 af,  Depth= 2.51"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 0.220 74 pervious
* 4.916 98 impervious

5.136 97 Weighted Average
0.220 4.28% Pervious Area
4.916 95.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.7 Direct Entry, 

Subcatchment SB 25: SB 25
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=5.136 ac
Runoff Volume=1.075 af

Runoff Depth=2.51"
Tc=10.7 min

CN=74/98

14.24 cfs
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Summary for Subcatchment SB 26: SB 26

Runoff = 27.53 cfs @ 12.28 hrs,  Volume= 3.056 af,  Depth= 2.56"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 0.248 74 pervious
* 14.087 98 impervious

14.335 98 Weighted Average
0.248 1.73% Pervious Area

14.087 98.27% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
25.4 Direct Entry, 

Subcatchment SB 26: SB 26

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=14.335 ac
Runoff Volume=3.056 af

Runoff Depth=2.56"
Tc=25.4 min

CN=74/98

27.53 cfs
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Summary for Subcatchment SB 27: SB 27 (Thumb Road)

Runoff = 10.90 cfs @ 12.32 hrs,  Volume= 1.265 af,  Depth= 2.29"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 1.105 74 Pervious
* 5.524 98 Impervious

6.629 94 Weighted Average
1.105 16.67% Pervious Area
5.524 83.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
27.6 Direct Entry, 

Subcatchment SB 27: SB 27 (Thumb Road)

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=6.629 ac
Runoff Volume=1.265 af

Runoff Depth=2.29"
Tc=27.6 min

CN=74/98

10.90 cfs
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Summary for Subcatchment SB 28: SB 28

Runoff = 10.87 cfs @ 12.15 hrs,  Volume= 0.947 af,  Depth= 1.63"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 3.703 74 pervious
* 3.252 98 impervious

6.955 85 Weighted Average
3.703 53.24% Pervious Area
3.252 46.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.6 Direct Entry, 

Subcatchment SB 28: SB 28

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=6.955 ac
Runoff Volume=0.947 af

Runoff Depth=1.63"
Tc=14.6 min

CN=74/98

10.87 cfs
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Summary for Subcatchment SB 29: SB 29

Runoff = 12.67 cfs @ 12.22 hrs,  Volume= 1.253 af,  Depth= 1.47"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 6.360 74 pervious
* 3.854 98 impervious

10.214 83 Weighted Average
6.360 62.27% Pervious Area
3.854 37.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment SB 29: SB 29

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=10.214 ac
Runoff Volume=1.253 af

Runoff Depth=1.47"
Tc=19.1 min

CN=74/98

12.67 cfs
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Summary for Subcatchment SB 3: SB 3

Runoff = 32.32 cfs @ 12.19 hrs,  Volume= 2.927 af,  Depth= 0.93"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 34.720 74 Pervious
* 2.890 98 Impervious

37.610 76 Weighted Average
34.720 92.32% Pervious Area

2.890 7.68% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
15.3 Direct Entry, 

Subcatchment SB 3: SB 3

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=37.610 ac
Runoff Volume=2.927 af

Runoff Depth=0.93"
Tc=15.3 min

CN=74/98

32.32 cfs
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Summary for Subcatchment SB 4: SB 4

Runoff = 1.29 cfs @ 12.04 hrs,  Volume= 0.084 af,  Depth= 1.67"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 0.340 74 pervious
* 0.260 100 impervious

0.600 85 Weighted Average
0.340 56.67% Pervious Area
0.260 43.33% Impervious Area

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

5.9 Direct Entry, 

Subcatchment SB 4: SB 4

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=0.600 ac
Runoff Volume=0.084 af

Runoff Depth=1.67"
Tc=5.9 min
CN=74/100

1.29 cfs
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Summary for Subcatchment SB 5: SB 5

Runoff = 3.34 cfs @ 12.85 hrs,  Volume= 0.592 af,  Depth= 0.90"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 7.390 74 pervious
* 0.470 98 impervious

7.860 75 Weighted Average
7.390 94.02% Pervious Area
0.470 5.98% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
59.3 Direct Entry, 

Subcatchment SB 5: SB 5

Runoff
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Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

3

2

1

0

Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=7.860 ac
Runoff Volume=0.592 af

Runoff Depth=0.90"
Tc=59.3 min

CN=74/98

3.34 cfs
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Summary for Subcatchment SB 6: SB 6

Runoff = 0.79 cfs @ 12.25 hrs,  Volume= 0.083 af,  Depth= 1.00"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 0.900 74 pervious
* 0.100 100 impervious

1.000 77 Weighted Average
0.900 90.00% Pervious Area
0.100 10.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.3 Direct Entry, 

Subcatchment SB 6: SB 6

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=1.000 ac
Runoff Volume=0.083 af

Runoff Depth=1.00"
Tc=20.3 min

CN=74/100

0.79 cfs
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Summary for Subcatchment SB 7: SB 7

Runoff = 22.95 cfs @ 12.04 hrs,  Volume= 1.430 af,  Depth= 0.80"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 21.550 74 pervious
* 0.000 98 impervious

21.550 74 Weighted Average
21.550 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 Direct Entry, 

Subcatchment SB 7: SB 7

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=21.550 ac
Runoff Volume=1.430 af

Runoff Depth=0.80"
Tc=5.7 min

CN=74/0

22.95 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Interim Spine Road_Hyd
  Printed  1/28/2016Prepared by {enter your company name here}

Page 35HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment SB 8: SB 8

Runoff = 14.20 cfs @ 12.67 hrs,  Volume= 2.206 af,  Depth= 0.89"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 27.950 74 pervious
* 1.630 98 impervious

29.580 75 Weighted Average
27.950 94.49% Pervious Area

1.630 5.51% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
47.1 Direct Entry, 

Subcatchment SB 8: SB 8
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=29.580 ac
Runoff Volume=2.206 af

Runoff Depth=0.89"
Tc=47.1 min

CN=74/98

14.20 cfs
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Summary for Subcatchment SB 9: SB 9

Runoff = 13.82 cfs @ 12.43 hrs,  Volume= 1.715 af,  Depth= 0.80"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 25.750 74 permiable
* 0.030 98 impermiable

25.780 74 Weighted Average
25.750 99.88% Pervious Area

0.030 0.12% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
30.0 Direct Entry, 

Subcatchment SB 9: SB 9
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=25.780 ac
Runoff Volume=1.715 af

Runoff Depth=0.80"
Tc=30.0 min

CN=74/98

13.82 cfs
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Summary for Subcatchment SB10: SB 10

Runoff = 6.95 cfs @ 12.06 hrs,  Volume= 0.470 af,  Depth= 0.88"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 6.080 74 pervious
* 0.310 98 impervious

6.390 75 Weighted Average
6.080 95.15% Pervious Area
0.310 4.85% Impervious Area

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

7.3 Direct Entry, 

Subcatchment SB10: SB 10
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=6.390 ac
Runoff Volume=0.470 af

Runoff Depth=0.88"
Tc=7.3 min

CN=74/98

6.95 cfs
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Summary for Pond 2 P: P-2

Inflow Area = 68.260 ac, 7.26% Impervious,  Inflow Depth = 0.93"    for  2-Year event
Inflow = 25.48 cfs @ 12.57 hrs,  Volume= 5.269 af
Outflow = 25.29 cfs @ 12.69 hrs,  Volume= 5.269 af,  Atten= 1%,  Lag= 6.8 min
Primary = 25.29 cfs @ 12.69 hrs,  Volume= 5.269 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 924.00'   Surf.Area= 0.370 ac   Storage= 0.730 af
Peak Elev= 924.73' @ 12.69 hrs   Surf.Area= 0.417 ac   Storage= 1.016 af   (0.286 af above start)
Plug-Flow detention time= 138.8 min calculated for 4.539 af (86% of inflow)
Center-of-Mass det. time= 37.3 min ( 912.7 - 875.4 )
Volume Invert Avail.Storage Storage Description

#1 920.00' 1.600 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
920.00 0.100 0.000 0.000
922.00 0.130 0.230 0.230
924.00 0.370 0.500 0.730
926.00 0.500 0.870 1.600

Device Routing     Invert Outlet Devices
#1 Primary 924.40' 40.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 924.00' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
Primary OutFlow  Max=25.29 cfs @ 12.69 hrs  HW=924.73'  TW=0.00'   (Dynamic Tailwater)

1=Sharp-Crested Rectangular Weir  (Weir Controls 24.48 cfs @ 1.87 fps)
2=Orifice/Grate  (Orifice Controls 0.81 cfs @ 4.11 fps)
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Pond 2 P: P-2
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Inflow Area=68.260 ac
Peak Elev=924.73'
Storage=1.016 af

25.48 cfs25.29 cfs
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Summary for Pond 4P: P-4

Inflow Area = 7.860 ac, 5.98% Impervious,  Inflow Depth = 0.90"    for  2-Year event
Inflow = 3.34 cfs @ 12.85 hrs,  Volume= 0.592 af
Outflow = 2.04 cfs @ 13.38 hrs,  Volume= 0.592 af,  Atten= 39%,  Lag= 31.9 min
Primary = 0.63 cfs @ 13.38 hrs,  Volume= 0.211 af
Secondary = 1.41 cfs @ 13.38 hrs,  Volume= 0.381 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.275 ac   Storage= 0.646 af
Peak Elev= 915.44' @ 13.38 hrs   Surf.Area= 0.299 ac   Storage= 0.773 af   (0.127 af above start)
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 50.2 min ( 948.0 - 897.8 )
Volume Invert Avail.Storage Storage Description

#1 910.90' 1.728 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.90 0.070 0.000 0.000
912.00 0.090 0.088 0.088
914.00 0.220 0.310 0.398
916.00 0.330 0.550 0.948
918.00 0.450 0.780 1.728

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Secondary 915.00' 9.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 915.95' 24.0"  Round RCP_Round  24"   

L= 50.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 915.80' / 915.95'   S= -0.0030 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.63 cfs @ 13.38 hrs  HW=915.44'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 0.63 cfs @ 3.20 fps)
3=RCP_Round  24"  ( Controls 0.00 cfs)

Secondary OutFlow  Max=1.41 cfs @ 13.38 hrs  HW=915.44'  TW=914.92'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 1.41 cfs @ 3.20 fps)
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Pond 4P: P-4
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Inflow Area=7.860 ac
Peak Elev=915.44'

Storage=0.773 af

3.34 cfs
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Summary for Pond 7P: P-7

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
Inflow Area = 29.580 ac, 5.51% Impervious,  Inflow Depth = 0.89"    for  2-Year event
Inflow = 14.20 cfs @ 12.67 hrs,  Volume= 2.206 af
Outflow = 14.39 cfs @ 12.74 hrs,  Volume= 2.206 af,  Atten= 0%,  Lag= 4.4 min
Primary = 14.39 cfs @ 12.74 hrs,  Volume= 2.206 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.440 ac   Storage= 1.062 af
Peak Elev= 915.29' @ 12.69 hrs   Surf.Area= 0.475 ac   Storage= 1.196 af   (0.134 af above start)
Plug-Flow detention time= 279.4 min calculated for 1.144 af (52% of inflow)
Center-of-Mass det. time= 12.1 min ( 900.0 - 887.9 )
Volume Invert Avail.Storage Storage Description

#1 910.95' 1.562 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.95 0.110 0.000 0.000
912.00 0.180 0.152 0.152
914.00 0.340 0.520 0.672
915.00 0.440 0.390 1.062
916.00 0.560 0.500 1.562

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 75.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=14.52 cfs @ 12.74 hrs  HW=915.29'  TW=915.26'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 14.52 cfs @ 0.67 fps)
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Pond 7P: P-7
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Summary for Pond 8P: P-8

Inflow Area = 6.390 ac, 4.85% Impervious,  Inflow Depth = 0.88"    for  2-Year event
Inflow = 6.95 cfs @ 12.06 hrs,  Volume= 0.470 af
Outflow = 1.19 cfs @ 12.61 hrs,  Volume= 0.465 af,  Atten= 83%,  Lag= 32.9 min
Primary = 1.19 cfs @ 12.61 hrs,  Volume= 0.465 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 897.00'   Surf.Area= 0.300 ac   Storage= 0.495 af
Peak Elev= 897.58' @ 12.65 hrs   Surf.Area= 0.387 ac   Storage= 0.694 af   (0.199 af above start)
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 260.3 min ( 1,113.1 - 852.8 )
Volume Invert Avail.Storage Storage Description

#1 893.00' 1.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
893.00 0.030 0.000 0.000
894.00 0.070 0.050 0.050
896.00 0.150 0.220 0.270
897.00 0.300 0.225 0.495
898.00 0.450 0.375 0.870
900.00 0.530 0.980 1.850

Device Routing     Invert Outlet Devices
#1 Primary 897.00' 24.0"  Round RCP_Round  24"   

L= 380.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 897.00' / 895.94'   S= 0.0028 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.19 cfs @ 12.61 hrs  HW=897.58'  TW=896.49'   (Dynamic Tailwater)
1=RCP_Round  24"  (Outlet Controls 1.19 cfs @ 2.36 fps)
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Pond 8P: P-8
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Summary for Pond 9P: P-9

[80] Warning: Exceeded Pond 7P by 0.01' @ 12.19 hrs (2.42 cfs 0.050 af) 
Inflow Area = 55.360 ac, 3.00% Impervious,  Inflow Depth = 0.85"    for  2-Year event
Inflow = 25.40 cfs @ 12.62 hrs,  Volume= 3.921 af
Outflow = 25.36 cfs @ 12.64 hrs,  Volume= 3.921 af,  Atten= 0%,  Lag= 1.0 min
Primary = 25.36 cfs @ 12.64 hrs,  Volume= 3.921 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.210 ac   Storage= 0.353 af
Peak Elev= 915.26' @ 12.64 hrs   Surf.Area= 0.262 ac   Storage= 0.414 af   (0.061 af above start)
Plug-Flow detention time= 68.6 min calculated for 3.568 af (91% of inflow)
Center-of-Mass det. time= 2.9 min ( 898.1 - 895.1 )
Volume Invert Avail.Storage Storage Description

#1 910.50' 1.673 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.50 0.020 0.000 0.000
912.00 0.050 0.052 0.052
913.00 0.070 0.060 0.112
914.00 0.100 0.085 0.198
915.00 0.210 0.155 0.353
916.00 0.410 0.310 0.662
918.00 0.600 1.010 1.673

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 80.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=25.36 cfs @ 12.64 hrs  HW=915.26'  TW=909.74'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 25.36 cfs @ 1.22 fps)
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Pond 9P: P-9
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Summary for Pond 10P: P-10 Lowered 1 ft

Inflow Area = 66.430 ac, 5.22% Impervious,  Inflow Depth > 0.67"    for  2-Year event
Inflow = 6.10 cfs @ 13.48 hrs,  Volume= 3.683 af
Outflow = 5.76 cfs @ 13.93 hrs,  Volume= 3.682 af,  Atten= 6%,  Lag= 26.8 min
Primary = 5.76 cfs @ 13.93 hrs,  Volume= 3.682 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 896.00'   Surf.Area= 0.290 ac   Storage= 0.700 af
Peak Elev= 896.83' @ 13.93 hrs   Surf.Area= 0.323 ac   Storage= 0.954 af   (0.254 af above start)
Plug-Flow detention time= 239.7 min calculated for 2.982 af (81% of inflow)
Center-of-Mass det. time= 42.5 min ( 1,113.2 - 1,070.7 )
Volume Invert Avail.Storage Storage Description

#1 892.00' 1.760 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
892.00 0.120 0.000 0.000
893.00 0.140 0.130 0.130
895.00 0.190 0.330 0.460
896.00 0.290 0.240 0.700
897.00 0.330 0.310 1.010
899.00 0.420 0.750 1.760

Device Routing     Invert Outlet Devices
#1 Primary 896.00' 2.5' long x 1.00' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#2 Secondary 897.40' 50.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=5.76 cfs @ 13.93 hrs  HW=896.83'  TW=893.44'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  (Weir Controls 5.76 cfs @ 2.98 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=896.00'  TW=893.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 10P: P-10 Lowered 1 ft
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Summary for Pond 11P: P-11

Inflow Area = 58.650 ac, 4.89% Impervious,  Inflow Depth = 0.89"    for  2-Year event
Inflow = 26.75 cfs @ 12.60 hrs,  Volume= 4.343 af
Outflow = 8.30 cfs @ 13.57 hrs,  Volume= 4.342 af,  Atten= 69%,  Lag= 58.0 min
Primary = 5.18 cfs @ 13.57 hrs,  Volume= 3.083 af
Secondary = 3.14 cfs @ 13.91 hrs,  Volume= 1.259 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 909.00'   Surf.Area= 1.210 ac   Storage= 3.640 af
Peak Elev= 910.30' @ 13.57 hrs   Surf.Area= 1.356 ac   Storage= 5.310 af   (1.670 af above start)
Plug-Flow detention time= 838.1 min calculated for 0.702 af (16% of inflow)
Center-of-Mass det. time= 153.5 min ( 1,039.7 - 886.2 )
Volume Invert Avail.Storage Storage Description

#1 905.00' 9.405 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
905.00 0.760 0.000 0.000
906.00 0.820 0.790 0.790
908.00 0.950 1.770 2.560
909.00 1.210 1.080 3.640
910.00 1.320 1.265 4.905
912.00 1.560 2.880 7.785
913.00 1.680 1.620 9.405

Device Routing     Invert Outlet Devices
#1 Primary 909.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 910.00' 24.0"  Round RCP_Round  24"   

L= 200.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 910.00' / 909.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 910.00' 24.0"  Round RCP_Round  24"   
L= 200.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 910.00' / 909.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#4 Primary 912.00' 60.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#5 Secondary 909.00' 12.0"  Round RCP_Round  12"   
L= 150.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 909.00' / 908.00'   S= 0.0067 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=5.18 cfs @ 13.57 hrs  HW=910.30'  TW=896.80'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 4.32 cfs @ 5.50 fps)
2=RCP_Round  24"  (Barrel Controls 0.43 cfs @ 2.19 fps)
3=RCP_Round  24"  (Barrel Controls 0.43 cfs @ 2.19 fps)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=3.14 cfs @ 13.91 hrs  HW=910.28'  TW=908.54'   (Dynamic Tailwater)
5=RCP_Round  12"  (Barrel Controls 3.14 cfs @ 4.05 fps)
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Summary for Pond 12P: P-12

Inflow Area = 79.640 ac, 7.40% Impervious,  Inflow Depth > 0.93"    for  2-Year event
Inflow = 16.56 cfs @ 12.03 hrs,  Volume= 6.175 af
Outflow = 6.46 cfs @ 16.56 hrs,  Volume= 6.168 af,  Atten= 61%,  Lag= 271.9 min
Primary = 6.46 cfs @ 16.56 hrs,  Volume= 6.168 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 893.00'   Surf.Area= 1.640 ac   Storage= 5.075 af
Peak Elev= 893.62' @ 16.56 hrs   Surf.Area= 1.720 ac   Storage= 6.109 af   (1.034 af above start)
Plug-Flow detention time= 1,198.1 min calculated for 1.093 af (18% of inflow)
Center-of-Mass det. time= 124.6 min ( 1,225.3 - 1,100.7 )
Volume Invert Avail.Storage Storage Description

#1 889.00' 10.590 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
889.00 1.070 0.000 0.000
890.00 1.150 1.110 1.110
892.00 1.330 2.480 3.590
893.00 1.640 1.485 5.075
894.00 1.770 1.705 6.780
896.00 2.040 3.810 10.590

Device Routing     Invert Outlet Devices
#1 Primary 893.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 893.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   

L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#4 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#5 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#6 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   
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Primary OutFlow  Max=6.46 cfs @ 16.56 hrs  HW=893.62'  TW=883.21'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 2.97 cfs @ 3.78 fps)
2=Orifice/Grate  (Orifice Controls 2.97 cfs @ 3.78 fps)
3=RCP_Arch  44x27  (Barrel Controls 0.13 cfs @ 1.21 fps)
4=RCP_Arch  44x27  (Barrel Controls 0.13 cfs @ 1.21 fps)
5=RCP_Arch  44x27  (Barrel Controls 0.13 cfs @ 1.21 fps)
6=RCP_Arch  44x27  (Barrel Controls 0.13 cfs @ 1.21 fps)
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Summary for Pond 13P: P-13

Inflow Area = 237.775 ac, 9.20% Impervious,  Inflow Depth = 0.96"    for  2-Year event
Inflow = 99.54 cfs @ 12.38 hrs,  Volume= 19.048 af
Outflow = 91.90 cfs @ 12.52 hrs,  Volume= 19.046 af,  Atten= 8%,  Lag= 8.4 min
Primary = 86.58 cfs @ 12.52 hrs,  Volume= 18.259 af
Secondary = 5.32 cfs @ 12.52 hrs,  Volume= 0.787 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 883.00'   Surf.Area= 1.870 ac   Storage= 4.265 af
Peak Elev= 883.70' @ 12.52 hrs   Surf.Area= 2.115 ac   Storage= 5.659 af   (1.394 af above start)
Plug-Flow detention time= 243.6 min calculated for 14.781 af (78% of inflow)
Center-of-Mass det. time= 22.5 min ( 999.0 - 976.5 )
Volume Invert Avail.Storage Storage Description

#1 878.00' 11.490 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
878.00 0.000 0.000 0.000
879.00 0.630 0.315 0.315
880.00 0.730 0.680 0.995
882.00 1.070 1.800 2.795
883.00 1.870 1.470 4.265
884.00 2.220 2.045 6.310
886.00 2.960 5.180 11.490

Device Routing     Invert Outlet Devices
#1 Primary 883.00' 55.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#3 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#4 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#5 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#6 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
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Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=86.58 cfs @ 12.52 hrs  HW=883.70'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 86.58 cfs @ 2.25 fps)

Secondary OutFlow  Max=5.32 cfs @ 12.52 hrs  HW=883.70'  TW=882.90'   (Dynamic Tailwater)
2=RCP_Round  12"  (Barrel Controls 1.06 cfs @ 2.55 fps)
3=RCP_Round  12"  (Barrel Controls 1.06 cfs @ 2.55 fps)
4=RCP_Round  12"  (Barrel Controls 1.06 cfs @ 2.55 fps)
5=RCP_Round  12"  (Barrel Controls 1.06 cfs @ 2.55 fps)
6=RCP_Round  12"  (Barrel Controls 1.06 cfs @ 2.55 fps)
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Summary for Pond 17P: W-2

[80] Warning: Exceeded Pond P-5/P-6 by 0.15' @ 40.43 hrs (0.12 cfs 0.597 af) 
Inflow = 1.51 cfs @ 12.76 hrs,  Volume= 0.492 af
Outflow = 0.32 cfs @ 17.83 hrs,  Volume= 0.351 af,  Atten= 79%,  Lag= 304.6 min
Primary = 0.32 cfs @ 17.83 hrs,  Volume= 0.351 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 929.35' @ 17.83 hrs   Surf.Area= 1.149 ac   Storage= 0.390 af
Plug-Flow detention time= 904.5 min calculated for 0.351 af (71% of inflow)
Center-of-Mass det. time= 847.7 min ( 1,717.9 - 870.2 )
Volume Invert Avail.Storage Storage Description

#1 929.00' 1.175 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
929.00 1.090 0.000 0.000
930.00 1.260 1.175 1.175

Device Routing     Invert Outlet Devices
#1 Primary 929.10' 12.0"  Round RCP_Round  12"   

L= 300.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 929.10' / 916.00'   S= 0.0437 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.32 cfs @ 17.83 hrs  HW=929.35'  TW=914.79'   (Dynamic Tailwater)
1=RCP_Round  12"  (Inlet Controls 0.32 cfs @ 2.12 fps)
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Pond 17P: W-2
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Summary for Pond 36P: Culverts passing flow beneath Spine Road

Inflow Area = 52.790 ac, 0.00% Impervious,  Inflow Depth = 0.80"    for  2-Year event
Inflow = 26.87 cfs @ 12.48 hrs,  Volume= 3.502 af
Outflow = 26.87 cfs @ 12.48 hrs,  Volume= 3.502 af,  Atten= 0%,  Lag= 0.0 min
Primary = 26.87 cfs @ 12.48 hrs,  Volume= 3.502 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 887.11' @ 12.48 hrs   Surf.Area= 0.000 ac   Storage= 0.000 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 892.6 - 892.6 )
Volume Invert Avail.Storage Storage Description

#1 887.00' 0.026 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
887.00 0.000 0.000 0.000
887.50 0.002 0.001 0.001
890.50 0.007 0.014 0.014
892.00 0.009 0.012 0.026

Device Routing     Invert Outlet Devices
#1 Primary 887.00' Special & User-Defined   

Head  (feet)  0.00  0.10  0.20  0.30  0.40  0.50  5.00   
Disch. (cfs)  0.000  25.000  50.000  75.000  100.000  127.000  
127.000   

#2 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#4 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#5 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#6 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#7 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
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n= 0.013,  Flow Area= 1.77 sf   
#8 Secondary 887.50' 18.0"  Round RCP_Round  18"   

L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#9 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Primary OutFlow  Max=26.87 cfs @ 12.48 hrs  HW=887.11'  TW=883.70'   (Dynamic Tailwater)
1=Special & User-Defined  (Custom Controls 26.87 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=887.00'  TW=883.00'   (Dynamic Tailwater)
2=RCP_Round  18"  ( Controls 0.00 cfs)
3=RCP_Round  18"  ( Controls 0.00 cfs)
4=RCP_Round  18"  ( Controls 0.00 cfs)
5=RCP_Round  18"  ( Controls 0.00 cfs)
6=RCP_Round  18"  ( Controls 0.00 cfs)
7=RCP_Round  18"  ( Controls 0.00 cfs)
8=RCP_Round  18"  ( Controls 0.00 cfs)
9=RCP_Round  18"  ( Controls 0.00 cfs)

Pond 36P: Culverts passing flow beneath Spine Road
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Summary for Pond CRH-1: CRH-1

Inflow Area = 6.955 ac, 46.76% Impervious,  Inflow Depth = 1.63"    for  2-Year event
Inflow = 10.87 cfs @ 12.15 hrs,  Volume= 0.947 af
Outflow = 4.80 cfs @ 12.48 hrs,  Volume= 0.947 af,  Atten= 56%,  Lag= 19.6 min
Discarded = 0.22 cfs @ 12.48 hrs,  Volume= 0.471 af
Primary = 4.58 cfs @ 12.48 hrs,  Volume= 0.476 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 877.67' @ 12.48 hrs   Surf.Area= 0.275 ac   Storage= 0.354 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 270.2 min ( 1,064.9 - 794.7 )
Volume Invert Avail.Storage Storage Description

#1 876.00' 0.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
876.00 0.150 0.000 0.000
878.00 0.300 0.450 0.450
879.00 0.500 0.400 0.850

Device Routing     Invert Outlet Devices
#1 Discarded 876.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 877.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 877.00' / 876.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 877.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 877.00' / 876.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.22 cfs @ 12.48 hrs  HW=877.67'   (Free Discharge)
1=Exfiltration  ( Controls 0.22 cfs)

Primary OutFlow  Max=4.58 cfs @ 12.48 hrs  HW=877.67'   (Free Discharge)
2=Culvert  (Barrel Controls 2.29 cfs @ 3.72 fps)
3=Culvert  (Barrel Controls 2.29 cfs @ 3.72 fps)
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Pond CRH-1: CRH-1
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Summary for Pond CRH-2: CRH-2

Inflow Area = 10.214 ac, 37.73% Impervious,  Inflow Depth = 1.47"    for  2-Year event
Inflow = 12.67 cfs @ 12.22 hrs,  Volume= 1.253 af
Outflow = 2.62 cfs @ 12.88 hrs,  Volume= 1.254 af,  Atten= 79%,  Lag= 39.4 min
Discarded = 0.33 cfs @ 12.88 hrs,  Volume= 0.833 af
Primary = 2.29 cfs @ 12.88 hrs,  Volume= 0.420 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 882.04' @ 12.88 hrs   Surf.Area= 0.404 ac   Storage= 0.617 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 500.6 min ( 1,307.9 - 807.2 )
Volume Invert Avail.Storage Storage Description

#1 880.00' 1.600 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
880.00 0.200 0.000 0.000
882.00 0.400 0.600 0.600
884.00 0.600 1.000 1.600

Device Routing     Invert Outlet Devices
#1 Primary 881.50' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 881.50' / 881.00'   S= 0.0032 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Primary 881.50' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 881.50' / 881.00'   S= 0.0032 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Discarded 880.00' 0.800 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.33 cfs @ 12.88 hrs  HW=882.04'   (Free Discharge)
3=Exfiltration  ( Controls 0.33 cfs)

Primary OutFlow  Max=2.29 cfs @ 12.88 hrs  HW=882.04'  TW=877.79'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.15 cfs @ 2.51 fps)
2=Culvert  (Barrel Controls 1.15 cfs @ 2.51 fps)
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Pond CRH-2: CRH-2
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Summary for Pond CRH-3: CRH-3

Inflow Area = 11.815 ac, 36.95% Impervious,  Inflow Depth = 0.61"    for  2-Year event
Inflow = 2.97 cfs @ 12.04 hrs,  Volume= 0.603 af
Outflow = 1.17 cfs @ 14.13 hrs,  Volume= 0.603 af,  Atten= 61%,  Lag= 125.4 min
Discarded = 0.20 cfs @ 14.13 hrs,  Volume= 0.381 af
Primary = 0.97 cfs @ 14.13 hrs,  Volume= 0.222 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 878.30' @ 14.13 hrs   Surf.Area= 0.248 ac   Storage= 0.259 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 351.8 min ( 1,209.1 - 857.3 )
Volume Invert Avail.Storage Storage Description

#1 877.00' 0.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
877.00 0.150 0.000 0.000
879.00 0.300 0.450 0.450
880.00 0.500 0.400 0.850

Device Routing     Invert Outlet Devices
#1 Discarded 877.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 878.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 878.00' / 877.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 878.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 878.00' / 877.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.20 cfs @ 14.13 hrs  HW=878.30'   (Free Discharge)
1=Exfiltration  ( Controls 0.20 cfs)

Primary OutFlow  Max=0.97 cfs @ 14.13 hrs  HW=878.30'   (Free Discharge)
2=Culvert  (Barrel Controls 0.48 cfs @ 2.44 fps)
3=Culvert  (Barrel Controls 0.48 cfs @ 2.44 fps)
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Pond CRH-3: CRH-3
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Summary for Pond P-5/P-6: P-5/P-6

Inflow Area = 43.346 ac, 18.61% Impervious,  Inflow Depth = 1.13"    for  2-Year event
Inflow = 44.72 cfs @ 12.15 hrs,  Volume= 4.086 af
Outflow = 10.29 cfs @ 12.76 hrs,  Volume= 4.079 af,  Atten= 77%,  Lag= 36.3 min
Primary = 8.78 cfs @ 12.76 hrs,  Volume= 3.587 af
Secondary = 1.51 cfs @ 12.76 hrs,  Volume= 0.492 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 929.00'   Surf.Area= 1.975 ac   Storage= 5.062 af
Peak Elev= 929.88' @ 12.76 hrs   Surf.Area= 2.207 ac   Storage= 6.897 af   (1.834 af above start)
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 231.0 min ( 1,058.6 - 827.5 )
Volume Invert Avail.Storage Storage Description

#1 926.00' 14.650 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
926.00 1.510 0.000 0.000
928.00 1.710 3.220 3.220
930.00 2.240 3.950 7.170
931.00 2.400 2.320 9.490
933.00 2.760 5.160 14.650

Device Routing     Invert Outlet Devices
#1 Primary 929.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 929.50' 7.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Primary 930.50' 14.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 929.00' 9.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=8.78 cfs @ 12.76 hrs  HW=929.88'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 3.54 cfs @ 4.51 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 5.24 cfs @ 2.01 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=1.51 cfs @ 12.76 hrs  HW=929.88'  TW=929.08'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 1.51 cfs @ 3.41 fps)
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Pond P-5/P-6: P-5/P-6
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Summary for Pond TI P: Thumb Infiltration (Thumb TP load only)

Inflow Area = 48.539 ac, 11.38% Impervious,  Inflow Depth = 0.36"    for  2-Year event
Inflow = 10.90 cfs @ 12.32 hrs,  Volume= 1.436 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 901.44' @ 26.34 hrs   Surf.Area= 1.000 ac   Storage= 1.436 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 900.00' 5.000 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
900.00 1.000 0.000 0.000
901.00 1.000 1.000 1.000
902.00 1.000 1.000 2.000
903.00 1.000 1.000 3.000
904.00 1.000 1.000 4.000
905.00 1.000 1.000 5.000

Device Routing     Invert Outlet Devices
#1 Primary 903.74' 1,000.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

5.0' Crest Height   
Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=900.00'   (Free Discharge)

1=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond TI P: Thumb Infiltration (Thumb TP load only)
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Summary for Pond W-1: W-1

Inflow Area = 1.000 ac, 10.00% Impervious,  Inflow Depth = 5.57"    for  2-Year event
Inflow = 1.52 cfs @ 13.30 hrs,  Volume= 0.464 af
Outflow = 1.05 cfs @ 14.39 hrs,  Volume= 0.464 af,  Atten= 31%,  Lag= 65.6 min
Primary = 1.05 cfs @ 14.39 hrs,  Volume= 0.464 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 914.97' @ 14.39 hrs   Surf.Area= 0.695 ac   Storage= 0.148 af
Plug-Flow detention time= 154.8 min calculated for 0.464 af (100% of inflow)
Center-of-Mass det. time= 153.7 min ( 1,074.9 - 921.2 )
Volume Invert Avail.Storage Storage Description

#1 914.75' 0.950 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
914.75 0.660 0.000 0.000
916.00 0.860 0.950 0.950

Device Routing     Invert Outlet Devices
#1 Primary 914.75' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
Primary OutFlow  Max=1.05 cfs @ 14.39 hrs  HW=914.97'  TW=0.00'   (Dynamic Tailwater)

1=Orifice/Grate  (Weir Controls 1.05 cfs @ 1.53 fps)



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Interim Spine Road_Hyd
  Printed  1/28/2016Prepared by {enter your company name here}

Page 71HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Pond W-1: W-1
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Summary for Pond W-3: W-3

Inflow = 0.32 cfs @ 17.83 hrs,  Volume= 0.351 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 914.92' @ 96.00 hrs   Surf.Area= 2.067 ac   Storage= 0.351 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 914.75' 2.680 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
914.75 2.040 0.000 0.000
915.00 2.080 0.515 0.515
916.00 2.250 2.165 2.680

Pond W-3: W-3
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Summary for Pond W-4: W-4

Inflow Area = 2.980 ac, 26.17% Impervious,  Inflow Depth = 6.40"    for  2-Year event
Inflow = 4.39 cfs @ 12.08 hrs,  Volume= 1.588 af
Outflow = 2.16 cfs @ 16.02 hrs,  Volume= 1.570 af,  Atten= 51%,  Lag= 236.1 min
Primary = 2.16 cfs @ 16.02 hrs,  Volume= 1.570 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 908.71' @ 16.02 hrs   Surf.Area= 1.037 ac   Storage= 0.649 af
Plug-Flow detention time= 324.3 min calculated for 1.570 af (99% of inflow)
Center-of-Mass det. time= 315.3 min ( 1,234.3 - 919.0 )
Volume Invert Avail.Storage Storage Description

#1 908.00' 2.280 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
908.00 0.780 0.000 0.000
910.00 1.500 2.280 2.280

Device Routing     Invert Outlet Devices
#1 Primary 908.00' 12.0"  Round RCP_Round  12"   

L= 170.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 908.00' / 904.00'   S= 0.0235 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.16 cfs @ 16.02 hrs  HW=908.71'  TW=893.61'   (Dynamic Tailwater)
1=RCP_Round  12"  (Inlet Controls 2.16 cfs @ 3.60 fps)
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Pond W-4: W-4
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Summary for Pond W-5: W-5

Inflow Area = 7.608 ac, 48.41% Impervious,  Inflow Depth = 3.02"    for  2-Year event
Inflow = 19.24 cfs @ 12.02 hrs,  Volume= 1.913 af
Outflow = 2.91 cfs @ 13.19 hrs,  Volume= 1.906 af,  Atten= 85%,  Lag= 70.2 min
Primary = 2.91 cfs @ 13.19 hrs,  Volume= 1.906 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 882.75'   Surf.Area= 4.910 ac   Storage= 3.412 af
Peak Elev= 882.93' @ 13.19 hrs   Surf.Area= 5.080 ac   Storage= 4.298 af   (0.886 af above start)
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 325.7 min ( 1,149.4 - 823.6 )
Volume Invert Avail.Storage Storage Description

#1 882.00' 7.390 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
882.00 4.190 0.000 0.000
883.00 5.150 4.670 4.670
883.49 5.950 2.720 7.390

Device Routing     Invert Outlet Devices
#1 Primary 882.75' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 882.75' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=2.91 cfs @ 13.19 hrs  HW=882.93'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  (Weir Controls 1.46 cfs @ 1.38 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 1.46 cfs @ 1.38 fps)
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Pond W-5: W-5
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Summary for Link 53L: Sum of Outlet #2 Discharges to Round Lake

Inflow Area = 133.156 ac, 9.78% Impervious,  Inflow Depth = 0.93"    for  2-Year event
Inflow = 40.20 cfs @ 12.07 hrs,  Volume= 10.286 af
Primary = 40.20 cfs @ 12.07 hrs,  Volume= 10.286 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 53L: Sum of Outlet #2 Discharges to Round Lake
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Summary for Link 54L: Sum of Discharges from P-13 and W-5

Inflow Area = 245.383 ac, 10.42% Impervious,  Inflow Depth = 0.99"    for  2-Year event
Inflow = 88.88 cfs @ 12.53 hrs,  Volume= 20.165 af
Primary = 88.88 cfs @ 12.53 hrs,  Volume= 20.165 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 54L: Sum of Discharges from P-13 and W-5
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Summary for Link 55L: Sum of Outlet #1 Discharges to Round Lake

Inflow Area = 8.860 ac, 6.43% Impervious,  Inflow Depth = 0.91"    for  2-Year event
Inflow = 1.55 cfs @ 14.14 hrs,  Volume= 0.675 af
Primary = 1.55 cfs @ 14.14 hrs,  Volume= 0.675 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 55L: Sum of Outlet #1 Discharges to Round Lake
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Summary for Link 57L: Outlet #3 Discharge to Round Lake

Inflow Area = 25.238 ac, 19.96% Impervious,  Inflow Depth = 0.86"    for  2-Year event
Inflow = 12.44 cfs @ 12.43 hrs,  Volume= 1.805 af
Primary = 12.44 cfs @ 12.43 hrs,  Volume= 1.805 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 57L: Outlet #3 Discharge to Round Lake
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious
Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.601 ac   31.98% Impervious   Runoff Depth=2.47"Subcatchment 1S: To Rice Creek
   Tc=5.7 min   CN=74/98   Runoff=5.55 cfs  0.330 af

Runoff Area=25.238 ac   19.96% Impervious   Runoff Depth=1.72"Subcatchment 47S: Offsite Subbasin 51
   Tc=32.8 min   CN=65/98   Runoff=27.74 cfs  3.622 af

Runoff Area=52.150 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment SB 1: SB 1
   Tc=53.1 min   CN=74/0   Runoff=49.76 cfs  7.644 af

Runoff Area=3.290 ac   36.78% Impervious   Runoff Depth=2.66"Subcatchment SB 11: SB 11
   Tc=11.7 min   CN=74/100   Runoff=9.15 cfs  0.730 af

Runoff Area=1.390 ac   20.86% Impervious   Runoff Depth=2.22"Subcatchment SB 12: SB 12
   Tc=9.5 min   CN=74/98   Runoff=3.67 cfs  0.258 af

Runoff Area=2.980 ac   26.17% Impervious   Runoff Depth=2.40"Subcatchment SB 13: SB 13
   Tc=9.4 min   CN=74/100   Runoff=8.31 cfs  0.597 af

Runoff Area=10.230 ac   16.03% Impervious   Runoff Depth=2.12"Subcatchment SB 14: SB 14
   Tc=4.3 min   CN=74/98   Runoff=33.20 cfs  1.804 af

Runoff Area=58.570 ac   0.05% Impervious   Runoff Depth=1.76"Subcatchment SB 15: SB 15
   Tc=31.3 min   CN=74/98   Runoff=73.90 cfs  8.591 af

Runoff Area=32.440 ac   5.76% Impervious   Runoff Depth=1.89"Subcatchment SB 16: SB 16
   Tc=12.1 min   CN=74/98   Runoff=66.93 cfs  5.102 af

Runoff Area=7.608 ac   48.41% Impervious   Runoff Depth=2.95"Subcatchment SB 17: SB 17
   Tc=4.3 min   CN=74/100   Runoff=32.13 cfs  1.870 af

Runoff Area=52.790 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment SB 18: SB 18
   Tc=33.5 min   CN=74/0   Runoff=64.04 cfs  7.738 af

Runoff Area=21.190 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment SB 19: SB 19
   Tc=24.7 min   CN=74/0   Runoff=29.93 cfs  3.106 af

Runoff Area=11.067 ac   0.33% Impervious   Runoff Depth=1.77"Subcatchment SB 2: SB 2
   Tc=16.6 min   CN=74/98   Runoff=18.86 cfs  1.629 af

Runoff Area=41.910 ac   0.00% Impervious   Runoff Depth=0.36"Subcatchment SB 22: SB 22
   Tc=41.0 min   CN=49/0   Runoff=5.43 cfs  1.272 af

Runoff Area=5.043 ac   97.56% Impervious   Runoff Depth=3.93"Subcatchment SB 24: SB 24
   Tc=7.5 min   CN=74/98   Runoff=24.79 cfs  1.651 af

Runoff Area=5.136 ac   95.72% Impervious   Runoff Depth=3.89"Subcatchment SB 25: SB 25
   Tc=10.7 min   CN=74/98   Runoff=21.69 cfs  1.664 af
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Runoff Area=14.335 ac   98.27% Impervious   Runoff Depth=3.95"Subcatchment SB 26: SB 26
   Tc=25.4 min   CN=74/98   Runoff=41.75 cfs  4.713 af

Runoff Area=6.629 ac   83.33% Impervious   Runoff Depth=3.61"Subcatchment SB 27: SB 27 (Thumb Road)
   Tc=27.6 min   CN=74/98   Runoff=17.05 cfs  1.996 af

Runoff Area=6.955 ac   46.76% Impervious   Runoff Depth=2.80"Subcatchment SB 28: SB 28
   Tc=14.6 min   CN=74/98   Runoff=18.97 cfs  1.622 af

Runoff Area=10.214 ac   37.73% Impervious   Runoff Depth=2.60"Subcatchment SB 29: SB 29
   Tc=19.1 min   CN=74/98   Runoff=23.01 cfs  2.212 af

Runoff Area=37.610 ac   7.68% Impervious   Runoff Depth=1.93"Subcatchment SB 3: SB 3
   Tc=15.3 min   CN=74/98   Runoff=71.94 cfs  6.049 af

Runoff Area=0.600 ac   43.33% Impervious   Runoff Depth=2.83"Subcatchment SB 4: SB 4
   Tc=5.9 min   CN=74/100   Runoff=2.26 cfs  0.141 af

Runoff Area=7.860 ac   5.98% Impervious   Runoff Depth=1.89"Subcatchment SB 5: SB 5
   Tc=59.3 min   CN=74/98   Runoff=7.43 cfs  1.239 af

Runoff Area=1.000 ac   10.00% Impervious   Runoff Depth=2.01"Subcatchment SB 6: SB 6
   Tc=20.3 min   CN=74/100   Runoff=1.72 cfs  0.167 af

Runoff Area=21.550 ac   0.00% Impervious   Runoff Depth=1.76"Subcatchment SB 7: SB 7
   Tc=5.7 min   CN=74/0   Runoff=55.54 cfs  3.159 af

Runoff Area=29.580 ac   5.51% Impervious   Runoff Depth=1.88"Subcatchment SB 8: SB 8
   Tc=47.1 min   CN=74/98   Runoff=31.84 cfs  4.638 af

Runoff Area=25.780 ac   0.12% Impervious   Runoff Depth=1.76"Subcatchment SB 9: SB 9
   Tc=30.0 min   CN=74/98   Runoff=33.02 cfs  3.784 af

Runoff Area=6.390 ac   4.85% Impervious   Runoff Depth=1.87"Subcatchment SB10: SB 10
   Tc=7.3 min   CN=74/98   Runoff=15.99 cfs  0.994 af

Peak Elev=924.98'  Storage=1.125 af   Inflow=59.33 cfs  10.925 afPond 2 P: P-2
   Outflow=59.01 cfs  10.925 af

Peak Elev=916.17'  Storage=1.005 af   Inflow=7.43 cfs  1.239 afPond 4P: P-4
   Primary=1.35 cfs  0.436 af   Secondary=2.26 cfs  0.803 af   Outflow=3.61 cfs  1.239 af

Peak Elev=915.49'  Storage=1.291 af   Inflow=31.84 cfs  4.638 afPond 7P: P-7
   Outflow=32.31 cfs  4.638 af

Peak Elev=898.05'  Storage=0.895 af   Inflow=15.99 cfs  0.994 afPond 8P: P-8
24.0"  Round Culvert  n=0.013  L=380.0'  S=0.0028 '/'   Outflow=3.70 cfs  0.989 af

Peak Elev=915.44'  Storage=0.464 af   Inflow=58.97 cfs  8.423 afPond 9P: P-9
   Outflow=58.93 cfs  8.423 af

Peak Elev=897.64'  Storage=1.230 af   Inflow=25.80 cfs  8.191 afPond 10P: P-10 Lowered 1 ft
   Primary=11.94 cfs  6.845 af   Secondary=13.80 cfs  1.346 af   Outflow=25.74 cfs  8.190 af
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Peak Elev=911.47'  Storage=6.979 af   Inflow=61.92 cfs  9.153 afPond 11P: P-11
   Primary=23.80 cfs  6.945 af   Secondary=4.08 cfs  2.206 af   Outflow=27.87 cfs  9.151 af

Peak Elev=894.12'  Storage=6.997 af   Inflow=34.82 cfs  12.778 afPond 12P: P-12
   Outflow=24.47 cfs  12.770 af

Peak Elev=884.19'  Storage=6.735 af   Inflow=213.60 cfs  38.914 afPond 13P: P-13
   Primary=189.63 cfs  37.025 af   Secondary=11.45 cfs  1.886 af   Outflow=201.08 cfs  38.911 af

Peak Elev=929.45'  Storage=0.512 af   Inflow=2.25 cfs  0.809 afPond 17P: W-2
12.0"  Round Culvert  n=0.013  L=300.0'  S=0.0437 '/'   Outflow=0.63 cfs  0.666 af

Peak Elev=887.26'  Storage=0.000 af   Inflow=64.04 cfs  7.738 afPond 36P: Culverts passing flow beneath 
   Primary=64.04 cfs  7.738 af   Secondary=0.00 cfs  0.000 af   Outflow=64.04 cfs  7.738 af

Peak Elev=878.12'  Storage=0.489 af   Inflow=18.97 cfs  1.622 afPond CRH-1: CRH-1
   Discarded=0.26 cfs  0.512 af   Primary=11.80 cfs  1.110 af   Outflow=12.06 cfs  1.622 af

Peak Elev=882.67'  Storage=0.888 af   Inflow=23.01 cfs  2.212 afPond CRH-2: CRH-2
   Discarded=0.38 cfs  0.904 af   Primary=9.82 cfs  1.308 af   Outflow=10.19 cfs  2.212 af

Peak Elev=878.90'  Storage=0.421 af   Inflow=10.84 cfs  1.637 afPond CRH-3: CRH-3
   Discarded=0.24 cfs  0.449 af   Primary=7.98 cfs  1.188 af   Outflow=8.22 cfs  1.637 af

Peak Elev=930.49'  Storage=8.298 af   Inflow=91.40 cfs  7.854 afPond P-5/P-6: P-5/P-6
   Primary=26.70 cfs  7.038 af   Secondary=2.25 cfs  0.809 af   Outflow=28.95 cfs  7.848 af

Peak Elev=903.27'  Storage=3.268 af   Inflow=18.36 cfs  3.268 afPond TI P: Thumb Infiltration (Thumb TP 
   Outflow=0.00 cfs  0.000 af

Peak Elev=915.09'  Storage=0.231 af   Inflow=2.45 cfs  0.971 afPond W-1: W-1
   Outflow=2.00 cfs  0.970 af

Peak Elev=915.07'  Storage=0.666 af   Inflow=0.63 cfs  0.666 afPond W-3: W-3
   Outflow=0.00 cfs  0.000 af

Peak Elev=908.93'  Storage=0.878 af   Inflow=8.82 cfs  2.803 afPond W-4: W-4
12.0"  Round Culvert  n=0.013  L=170.0'  S=0.0235 '/'   Outflow=3.11 cfs  2.784 af

Peak Elev=883.06'  Storage=4.998 af   Inflow=34.78 cfs  3.757 afPond W-5: W-5
   Outflow=6.80 cfs  3.750 af

   Inflow=96.75 cfs  21.122 afLink 53L: Sum of Outlet #2 Discharges to Round Lake
   Primary=96.75 cfs  21.122 af

   Inflow=194.85 cfs  40.774 afLink 54L: Sum of Discharges from P-13 and W-5
   Primary=194.85 cfs  40.774 af

   Inflow=3.08 cfs  1.406 afLink 55L: Sum of Outlet #1 Discharges to Round Lake
   Primary=3.08 cfs  1.406 af
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   Inflow=27.74 cfs  3.622 afLink 57L: Outlet #3 Discharge to Round Lake
   Primary=27.74 cfs  3.622 af

Total Runoff Area = 501.136 ac   Runoff Volume = 78.323 af   Average Runoff Depth = 1.88"
88.56% Pervious = 443.803 ac     11.44% Impervious = 57.333 ac
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Summary for Subcatchment 1S: To Rice Creek

Runoff = 5.55 cfs @ 12.04 hrs,  Volume= 0.330 af,  Depth= 2.47"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 0.512 98 impervious
* 1.089 74 pervious

1.601 82 Weighted Average
1.089 68.02% Pervious Area
0.512 31.98% Impervious Area

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

5.7 Direct Entry, 

Subcatchment 1S: To Rice Creek

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=1.601 ac

Runoff Volume=0.330 af
Runoff Depth=2.47"

Tc=5.7 min
CN=74/98

5.55 cfs
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Summary for Subcatchment 47S: Offsite Subbasin 51

Runoff = 27.74 cfs @ 12.43 hrs,  Volume= 3.622 af,  Depth= 1.72"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 20.200 65 Offsite subbasin 51
* 5.038 98

25.238 72 Weighted Average
20.200 80.04% Pervious Area

5.038 19.96% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
32.8 Direct Entry, 

Subcatchment 47S: Offsite Subbasin 51

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=25.238 ac
Runoff Volume=3.622 af

Runoff Depth=1.72"
Tc=32.8 min

CN=65/98

27.74 cfs
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Summary for Subcatchment SB 1: SB 1

Runoff = 49.76 cfs @ 12.74 hrs,  Volume= 7.644 af,  Depth= 1.76"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 52.150 74 pervious
* 0.000 98 impervious

52.150 74 Weighted Average
52.150 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
53.1 Direct Entry, 

Subcatchment SB 1: SB 1

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=52.150 ac
Runoff Volume=7.644 af

Runoff Depth=1.76"
Tc=53.1 min

CN=74/0

49.76 cfs
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Summary for Subcatchment SB 11: SB 11

Runoff = 9.15 cfs @ 12.11 hrs,  Volume= 0.730 af,  Depth= 2.66"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 2.080 74 pervious
* 1.210 100 impervious

3.290 84 Weighted Average
2.080 63.22% Pervious Area
1.210 36.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.7 Direct Entry, 

Subcatchment SB 11: SB 11

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=3.290 ac

Runoff Volume=0.730 af
Runoff Depth=2.66"

Tc=11.7 min
CN=74/100

9.15 cfs
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Summary for Subcatchment SB 12: SB 12

Runoff = 3.67 cfs @ 12.08 hrs,  Volume= 0.258 af,  Depth= 2.22"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 1.100 74 pervious
* 0.290 98 impervious

1.390 79 Weighted Average
1.100 79.14% Pervious Area
0.290 20.86% Impervious Area

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

9.5 Direct Entry, 

Subcatchment SB 12: SB 12

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=1.390 ac

Runoff Volume=0.258 af
Runoff Depth=2.22"

Tc=9.5 min
CN=74/98

3.67 cfs
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Summary for Subcatchment SB 13: SB 13

Runoff = 8.31 cfs @ 12.08 hrs,  Volume= 0.597 af,  Depth= 2.40"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 2.200 74 pervious
* 0.780 100 impervious

2.980 81 Weighted Average
2.200 73.83% Pervious Area
0.780 26.17% Impervious Area

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

9.4 Direct Entry, 

Subcatchment SB 13: SB 13

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

9

8

7

6

5

4

3

2

1

0

Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=2.980 ac

Runoff Volume=0.597 af
Runoff Depth=2.40"

Tc=9.4 min
CN=74/100

8.31 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"Interim Spine Road_Hy
  Printed  1/28/2016Prepared by {enter your company name here}

Page 91HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment SB 14: SB 14

Runoff = 33.20 cfs @ 12.02 hrs,  Volume= 1.804 af,  Depth= 2.12"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 8.590 74 pervious
* 1.640 98 impervious

10.230 78 Weighted Average
8.590 83.97% Pervious Area
1.640 16.03% Impervious Area

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

4.3 Direct Entry, 

Subcatchment SB 14: SB 14
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=10.230 ac
Runoff Volume=1.804 af

Runoff Depth=2.12"
Tc=4.3 min

CN=74/98

33.20 cfs
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Summary for Subcatchment SB 15: SB 15

Runoff = 73.90 cfs @ 12.42 hrs,  Volume= 8.591 af,  Depth= 1.76"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 58.540 74 pervious
* 0.030 98 impervious

58.570 74 Weighted Average
58.540 99.95% Pervious Area

0.030 0.05% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
31.3 Direct Entry, 

Subcatchment SB 15: SB 15

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=58.570 ac
Runoff Volume=8.591 af

Runoff Depth=1.76"
Tc=31.3 min

CN=74/98

73.90 cfs
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Summary for Subcatchment SB 16: SB 16

Runoff = 66.93 cfs @ 12.13 hrs,  Volume= 5.102 af,  Depth= 1.89"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 30.570 74 pervious
* 1.870 98 impervious

32.440 75 Weighted Average
30.570 94.24% Pervious Area

1.870 5.76% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
12.1 Direct Entry, 

Subcatchment SB 16: SB 16

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=32.440 ac
Runoff Volume=5.102 af

Runoff Depth=1.89"
Tc=12.1 min

CN=74/98

66.93 cfs
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Summary for Subcatchment SB 17: SB 17

Runoff = 32.13 cfs @ 12.02 hrs,  Volume= 1.870 af,  Depth= 2.95"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 3.925 74 pervious
* 3.683 100 impervious

7.608 87 Weighted Average
3.925 51.59% Pervious Area
3.683 48.41% Impervious Area

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

4.3 Direct Entry, 

Subcatchment SB 17: SB 17

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=7.608 ac

Runoff Volume=1.870 af
Runoff Depth=2.95"

Tc=4.3 min
CN=74/100

32.13 cfs
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Summary for Subcatchment SB 18: SB 18

Runoff = 64.04 cfs @ 12.46 hrs,  Volume= 7.738 af,  Depth= 1.76"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 52.790 74 pervious
* 0.000 98 impervious

52.790 74 Weighted Average
52.790 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
33.5 Direct Entry, 

Subcatchment SB 18: SB 18

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=52.790 ac
Runoff Volume=7.738 af

Runoff Depth=1.76"
Tc=33.5 min

CN=74/0

64.04 cfs
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Summary for Subcatchment SB 19: SB 19

Runoff = 29.93 cfs @ 12.32 hrs,  Volume= 3.106 af,  Depth= 1.76"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 21.190 74 pervious
* 0.000 98 impervious

21.190 74 Weighted Average
21.190 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
24.7 Direct Entry, 

Subcatchment SB 19: SB 19
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=21.190 ac
Runoff Volume=3.106 af

Runoff Depth=1.76"
Tc=24.7 min

CN=74/0

29.93 cfs
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Summary for Subcatchment SB 2: SB 2

Runoff = 18.86 cfs @ 12.19 hrs,  Volume= 1.629 af,  Depth= 1.77"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 11.030 74 pervious
* 0.037 98 impervious

11.067 74 Weighted Average
11.030 99.67% Pervious Area

0.037 0.33% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
16.6 Direct Entry, 

Subcatchment SB 2: SB 2
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=11.067 ac
Runoff Volume=1.629 af

Runoff Depth=1.77"
Tc=16.6 min

CN=74/98

18.86 cfs
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Summary for Subcatchment SB 22: SB 22

Runoff = 5.43 cfs @ 12.81 hrs,  Volume= 1.272 af,  Depth= 0.36"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 41.910 49 Pervious
* 0.000 98 Impervious

41.910 49 Weighted Average
41.910 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
41.0 Direct Entry, 

Subcatchment SB 22: SB 22
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=41.910 ac
Runoff Volume=1.272 af

Runoff Depth=0.36"
Tc=41.0 min

CN=49/0

5.43 cfs
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Summary for Subcatchment SB 24: SB 24

Runoff = 24.79 cfs @ 12.05 hrs,  Volume= 1.651 af,  Depth= 3.93"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 0.123 74 permiable
* 4.920 98 impermiable

5.043 97 Weighted Average
0.123 2.44% Pervious Area
4.920 97.56% Impervious Area

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

7.5 Direct Entry, 

Subcatchment SB 24: SB 24
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=5.043 ac

Runoff Volume=1.651 af
Runoff Depth=3.93"

Tc=7.5 min
CN=74/98

24.79 cfs
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Summary for Subcatchment SB 25: SB 25

Runoff = 21.69 cfs @ 12.09 hrs,  Volume= 1.664 af,  Depth= 3.89"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 0.220 74 pervious
* 4.916 98 impervious

5.136 97 Weighted Average
0.220 4.28% Pervious Area
4.916 95.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.7 Direct Entry, 

Subcatchment SB 25: SB 25
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=5.136 ac

Runoff Volume=1.664 af
Runoff Depth=3.89"

Tc=10.7 min
CN=74/98

21.69 cfs
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Summary for Subcatchment SB 26: SB 26

Runoff = 41.75 cfs @ 12.28 hrs,  Volume= 4.713 af,  Depth= 3.95"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 0.248 74 pervious
* 14.087 98 impervious

14.335 98 Weighted Average
0.248 1.73% Pervious Area

14.087 98.27% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
25.4 Direct Entry, 

Subcatchment SB 26: SB 26

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=14.335 ac
Runoff Volume=4.713 af

Runoff Depth=3.95"
Tc=25.4 min

CN=74/98

41.75 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"Interim Spine Road_Hy
  Printed  1/28/2016Prepared by {enter your company name here}

Page 102HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment SB 27: SB 27 (Thumb Road)

Runoff = 17.05 cfs @ 12.32 hrs,  Volume= 1.996 af,  Depth= 3.61"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 1.105 74 Pervious
* 5.524 98 Impervious

6.629 94 Weighted Average
1.105 16.67% Pervious Area
5.524 83.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
27.6 Direct Entry, 

Subcatchment SB 27: SB 27 (Thumb Road)

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=6.629 ac

Runoff Volume=1.996 af
Runoff Depth=3.61"

Tc=27.6 min
CN=74/98

17.05 cfs
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Summary for Subcatchment SB 28: SB 28

Runoff = 18.97 cfs @ 12.15 hrs,  Volume= 1.622 af,  Depth= 2.80"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 3.703 74 pervious
* 3.252 98 impervious

6.955 85 Weighted Average
3.703 53.24% Pervious Area
3.252 46.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.6 Direct Entry, 

Subcatchment SB 28: SB 28

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=6.955 ac

Runoff Volume=1.622 af
Runoff Depth=2.80"

Tc=14.6 min
CN=74/98

18.97 cfs
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Summary for Subcatchment SB 29: SB 29

Runoff = 23.01 cfs @ 12.22 hrs,  Volume= 2.212 af,  Depth= 2.60"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 6.360 74 pervious
* 3.854 98 impervious

10.214 83 Weighted Average
6.360 62.27% Pervious Area
3.854 37.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment SB 29: SB 29

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=10.214 ac
Runoff Volume=2.212 af

Runoff Depth=2.60"
Tc=19.1 min

CN=74/98

23.01 cfs
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Summary for Subcatchment SB 3: SB 3

Runoff = 71.94 cfs @ 12.17 hrs,  Volume= 6.049 af,  Depth= 1.93"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 34.720 74 Pervious
* 2.890 98 Impervious

37.610 76 Weighted Average
34.720 92.32% Pervious Area

2.890 7.68% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
15.3 Direct Entry, 

Subcatchment SB 3: SB 3

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=37.610 ac
Runoff Volume=6.049 af

Runoff Depth=1.93"
Tc=15.3 min

CN=74/98

71.94 cfs
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Summary for Subcatchment SB 4: SB 4

Runoff = 2.26 cfs @ 12.04 hrs,  Volume= 0.141 af,  Depth= 2.83"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 0.340 74 pervious
* 0.260 100 impervious

0.600 85 Weighted Average
0.340 56.67% Pervious Area
0.260 43.33% Impervious Area

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

5.9 Direct Entry, 

Subcatchment SB 4: SB 4

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=0.600 ac

Runoff Volume=0.141 af
Runoff Depth=2.83"

Tc=5.9 min
CN=74/100

2.26 cfs
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Summary for Subcatchment SB 5: SB 5

Runoff = 7.43 cfs @ 12.84 hrs,  Volume= 1.239 af,  Depth= 1.89"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 7.390 74 pervious
* 0.470 98 impervious

7.860 75 Weighted Average
7.390 94.02% Pervious Area
0.470 5.98% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
59.3 Direct Entry, 

Subcatchment SB 5: SB 5

Runoff

Hydrograph
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=7.860 ac

Runoff Volume=1.239 af
Runoff Depth=1.89"

Tc=59.3 min
CN=74/98

7.43 cfs
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Summary for Subcatchment SB 6: SB 6

Runoff = 1.72 cfs @ 12.25 hrs,  Volume= 0.167 af,  Depth= 2.01"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 0.900 74 pervious
* 0.100 100 impervious

1.000 77 Weighted Average
0.900 90.00% Pervious Area
0.100 10.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.3 Direct Entry, 

Subcatchment SB 6: SB 6

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=1.000 ac

Runoff Volume=0.167 af
Runoff Depth=2.01"

Tc=20.3 min
CN=74/100

1.72 cfs
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Summary for Subcatchment SB 7: SB 7

Runoff = 55.54 cfs @ 12.04 hrs,  Volume= 3.159 af,  Depth= 1.76"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 21.550 74 pervious
* 0.000 98 impervious

21.550 74 Weighted Average
21.550 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 Direct Entry, 

Subcatchment SB 7: SB 7
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=21.550 ac
Runoff Volume=3.159 af

Runoff Depth=1.76"
Tc=5.7 min

CN=74/0

55.54 cfs
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Summary for Subcatchment SB 8: SB 8

Runoff = 31.84 cfs @ 12.62 hrs,  Volume= 4.638 af,  Depth= 1.88"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 27.950 74 pervious
* 1.630 98 impervious

29.580 75 Weighted Average
27.950 94.49% Pervious Area

1.630 5.51% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
47.1 Direct Entry, 

Subcatchment SB 8: SB 8
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=29.580 ac
Runoff Volume=4.638 af

Runoff Depth=1.88"
Tc=47.1 min

CN=74/98

31.84 cfs
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Summary for Subcatchment SB 9: SB 9

Runoff = 33.02 cfs @ 12.40 hrs,  Volume= 3.784 af,  Depth= 1.76"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 25.750 74 permiable
* 0.030 98 impermiable

25.780 74 Weighted Average
25.750 99.88% Pervious Area

0.030 0.12% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
30.0 Direct Entry, 

Subcatchment SB 9: SB 9

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

36
34
32
30
28
26
24
22
20
18
16
14
12
10

8
6
4
2
0

Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=25.780 ac
Runoff Volume=3.784 af

Runoff Depth=1.76"
Tc=30.0 min

CN=74/98

33.02 cfs
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Summary for Subcatchment SB10: SB 10

Runoff = 15.99 cfs @ 12.06 hrs,  Volume= 0.994 af,  Depth= 1.87"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 6.080 74 pervious
* 0.310 98 impervious

6.390 75 Weighted Average
6.080 95.15% Pervious Area
0.310 4.85% Impervious Area

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

7.3 Direct Entry, 

Subcatchment SB10: SB 10
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=6.390 ac

Runoff Volume=0.994 af
Runoff Depth=1.87"

Tc=7.3 min
CN=74/98

15.99 cfs
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Summary for Pond 2 P: P-2

Inflow Area = 68.260 ac, 7.26% Impervious,  Inflow Depth = 1.92"    for  10-Year event
Inflow = 59.33 cfs @ 12.57 hrs,  Volume= 10.925 af
Outflow = 59.01 cfs @ 12.64 hrs,  Volume= 10.925 af,  Atten= 1%,  Lag= 3.9 min
Primary = 59.01 cfs @ 12.64 hrs,  Volume= 10.925 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 924.00'   Surf.Area= 0.370 ac   Storage= 0.730 af
Peak Elev= 924.98' @ 12.64 hrs   Surf.Area= 0.434 ac   Storage= 1.125 af   (0.395 af above start)
Plug-Flow detention time= 73.9 min calculated for 10.195 af (93% of inflow)
Center-of-Mass det. time= 21.2 min ( 883.0 - 861.8 )
Volume Invert Avail.Storage Storage Description

#1 920.00' 1.600 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
920.00 0.100 0.000 0.000
922.00 0.130 0.230 0.230
924.00 0.370 0.500 0.730
926.00 0.500 0.870 1.600

Device Routing     Invert Outlet Devices
#1 Primary 924.40' 40.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 924.00' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
Primary OutFlow  Max=59.01 cfs @ 12.64 hrs  HW=924.98'  TW=0.00'   (Dynamic Tailwater)

1=Sharp-Crested Rectangular Weir  (Weir Controls 58.07 cfs @ 2.50 fps)
2=Orifice/Grate  (Orifice Controls 0.94 cfs @ 4.77 fps)
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Pond 2 P: P-2
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Inflow Area=68.260 ac
Peak Elev=924.98'
Storage=1.125 af

59.33 cfs59.01 cfs
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Summary for Pond 4P: P-4

Inflow Area = 7.860 ac, 5.98% Impervious,  Inflow Depth = 1.89"    for  10-Year event
Inflow = 7.43 cfs @ 12.84 hrs,  Volume= 1.239 af
Outflow = 3.61 cfs @ 13.47 hrs,  Volume= 1.239 af,  Atten= 51%,  Lag= 38.2 min
Primary = 1.35 cfs @ 13.50 hrs,  Volume= 0.436 af
Secondary = 2.26 cfs @ 13.42 hrs,  Volume= 0.803 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.275 ac   Storage= 0.646 af
Peak Elev= 916.17' @ 13.50 hrs   Surf.Area= 0.340 ac   Storage= 1.005 af   (0.359 af above start)
Plug-Flow detention time= 335.5 min calculated for 0.594 af (48% of inflow)
Center-of-Mass det. time= 60.0 min ( 941.2 - 881.1 )
Volume Invert Avail.Storage Storage Description

#1 910.90' 1.728 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.90 0.070 0.000 0.000
912.00 0.090 0.088 0.088
914.00 0.220 0.310 0.398
916.00 0.330 0.550 0.948
918.00 0.450 0.780 1.728

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Secondary 915.00' 9.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 915.95' 24.0"  Round RCP_Round  24"   

L= 50.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 915.80' / 915.95'   S= -0.0030 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.35 cfs @ 13.50 hrs  HW=916.17'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 1.02 cfs @ 5.21 fps)
3=RCP_Round  24"  (Barrel Controls 0.33 cfs @ 1.25 fps)

Secondary OutFlow  Max=2.26 cfs @ 13.42 hrs  HW=916.17'  TW=915.04'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 2.26 cfs @ 5.12 fps)
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Pond 4P: P-4
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Inflow Area=7.860 ac
Peak Elev=916.17'

Storage=1.005 af

7.43 cfs

3.61 cfs

1.35 cfs
2.26 cfs
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Summary for Pond 7P: P-7

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
Inflow Area = 29.580 ac, 5.51% Impervious,  Inflow Depth = 1.88"    for  10-Year event
Inflow = 31.84 cfs @ 12.62 hrs,  Volume= 4.638 af
Outflow = 32.31 cfs @ 12.68 hrs,  Volume= 4.638 af,  Atten= 0%,  Lag= 3.8 min
Primary = 32.31 cfs @ 12.68 hrs,  Volume= 4.638 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.440 ac   Storage= 1.062 af
Peak Elev= 915.49' @ 12.62 hrs   Surf.Area= 0.498 ac   Storage= 1.291 af   (0.228 af above start)
Plug-Flow detention time= 146.3 min calculated for 3.576 af (77% of inflow)
Center-of-Mass det. time= 9.4 min ( 880.2 - 870.8 )
Volume Invert Avail.Storage Storage Description

#1 910.95' 1.562 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.95 0.110 0.000 0.000
912.00 0.180 0.152 0.152
914.00 0.340 0.520 0.672
915.00 0.440 0.390 1.062
916.00 0.560 0.500 1.562

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 75.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=32.64 cfs @ 12.68 hrs  HW=915.48'  TW=915.43'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 32.64 cfs @ 0.90 fps)
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Pond 7P: P-7
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Summary for Pond 8P: P-8

Inflow Area = 6.390 ac, 4.85% Impervious,  Inflow Depth = 1.87"    for  10-Year event
Inflow = 15.99 cfs @ 12.06 hrs,  Volume= 0.994 af
Outflow = 3.70 cfs @ 12.47 hrs,  Volume= 0.989 af,  Atten= 77%,  Lag= 24.8 min
Primary = 3.70 cfs @ 12.47 hrs,  Volume= 0.989 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 897.00'   Surf.Area= 0.300 ac   Storage= 0.495 af
Peak Elev= 898.05' @ 12.58 hrs   Surf.Area= 0.452 ac   Storage= 0.895 af   (0.400 af above start)
Plug-Flow detention time= 544.3 min calculated for 0.494 af (50% of inflow)
Center-of-Mass det. time= 189.5 min ( 1,024.6 - 835.1 )
Volume Invert Avail.Storage Storage Description

#1 893.00' 1.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
893.00 0.030 0.000 0.000
894.00 0.070 0.050 0.050
896.00 0.150 0.220 0.270
897.00 0.300 0.225 0.495
898.00 0.450 0.375 0.870
900.00 0.530 0.980 1.850

Device Routing     Invert Outlet Devices
#1 Primary 897.00' 24.0"  Round RCP_Round  24"   

L= 380.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 897.00' / 895.94'   S= 0.0028 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=3.68 cfs @ 12.47 hrs  HW=898.04'  TW=896.86'   (Dynamic Tailwater)
1=RCP_Round  24"  (Outlet Controls 3.68 cfs @ 3.25 fps)
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Pond 8P: P-8
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Summary for Pond 9P: P-9

Inflow Area = 55.360 ac, 3.00% Impervious,  Inflow Depth = 1.83"    for  10-Year event
Inflow = 58.97 cfs @ 12.53 hrs,  Volume= 8.423 af
Outflow = 58.93 cfs @ 12.55 hrs,  Volume= 8.423 af,  Atten= 0%,  Lag= 1.2 min
Primary = 58.93 cfs @ 12.55 hrs,  Volume= 8.423 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.210 ac   Storage= 0.353 af
Peak Elev= 915.44' @ 12.55 hrs   Surf.Area= 0.298 ac   Storage= 0.464 af   (0.111 af above start)
Plug-Flow detention time= 35.5 min calculated for 8.069 af (96% of inflow)
Center-of-Mass det. time= 2.3 min ( 875.9 - 873.6 )
Volume Invert Avail.Storage Storage Description

#1 910.50' 1.673 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.50 0.020 0.000 0.000
912.00 0.050 0.052 0.052
913.00 0.070 0.060 0.112
914.00 0.100 0.085 0.198
915.00 0.210 0.155 0.353
916.00 0.410 0.310 0.662
918.00 0.600 1.010 1.673

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 80.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=58.93 cfs @ 12.55 hrs  HW=915.44'  TW=910.57'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 58.93 cfs @ 1.68 fps)
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Pond 9P: P-9
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Summary for Pond 10P: P-10 Lowered 1 ft

[95] Warning: Outlet Device #1 rise exceeded
Inflow Area = 66.430 ac, 5.22% Impervious,  Inflow Depth = 1.48"    for  10-Year event
Inflow = 25.80 cfs @ 13.18 hrs,  Volume= 8.191 af
Outflow = 25.74 cfs @ 13.23 hrs,  Volume= 8.190 af,  Atten= 0%,  Lag= 3.0 min
Primary = 11.94 cfs @ 13.23 hrs,  Volume= 6.845 af
Secondary = 13.80 cfs @ 13.23 hrs,  Volume= 1.346 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 896.00'   Surf.Area= 0.290 ac   Storage= 0.700 af
Peak Elev= 897.64' @ 13.23 hrs   Surf.Area= 0.359 ac   Storage= 1.230 af   (0.530 af above start)
Plug-Flow detention time= 120.2 min calculated for 7.490 af (91% of inflow)
Center-of-Mass det. time= 30.6 min ( 1,024.6 - 994.0 )
Volume Invert Avail.Storage Storage Description

#1 892.00' 1.760 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
892.00 0.120 0.000 0.000
893.00 0.140 0.130 0.130
895.00 0.190 0.330 0.460
896.00 0.290 0.240 0.700
897.00 0.330 0.310 1.010
899.00 0.420 0.750 1.760

Device Routing     Invert Outlet Devices
#1 Primary 896.00' 2.5' long x 1.00' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#2 Secondary 897.40' 50.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=11.94 cfs @ 13.23 hrs  HW=897.64'  TW=893.98'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  (Orifice Controls 11.94 cfs @ 5.19 fps)

Secondary OutFlow  Max=13.80 cfs @ 13.23 hrs  HW=897.64'  TW=893.98'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 13.80 cfs @ 1.16 fps)
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Pond 10P: P-10 Lowered 1 ft
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Summary for Pond 11P: P-11

Inflow Area = 58.650 ac, 4.89% Impervious,  Inflow Depth = 1.87"    for  10-Year event
Inflow = 61.92 cfs @ 12.53 hrs,  Volume= 9.153 af
Outflow = 27.87 cfs @ 13.20 hrs,  Volume= 9.151 af,  Atten= 55%,  Lag= 39.7 min
Primary = 23.80 cfs @ 13.20 hrs,  Volume= 6.945 af
Secondary = 4.08 cfs @ 13.20 hrs,  Volume= 2.206 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 909.00'   Surf.Area= 1.210 ac   Storage= 3.640 af
Peak Elev= 911.47' @ 13.20 hrs   Surf.Area= 1.497 ac   Storage= 6.979 af   (3.339 af above start)
Plug-Flow detention time= 380.0 min calculated for 5.511 af (60% of inflow)
Center-of-Mass det. time= 127.9 min ( 996.0 - 868.2 )
Volume Invert Avail.Storage Storage Description

#1 905.00' 9.405 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
905.00 0.760 0.000 0.000
906.00 0.820 0.790 0.790
908.00 0.950 1.770 2.560
909.00 1.210 1.080 3.640
910.00 1.320 1.265 4.905
912.00 1.560 2.880 7.785
913.00 1.680 1.620 9.405

Device Routing     Invert Outlet Devices
#1 Primary 909.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 910.00' 24.0"  Round RCP_Round  24"   

L= 200.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 910.00' / 909.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 910.00' 24.0"  Round RCP_Round  24"   
L= 200.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 910.00' / 909.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#4 Primary 912.00' 60.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#5 Secondary 909.00' 12.0"  Round RCP_Round  12"   
L= 150.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 909.00' / 908.00'   S= 0.0067 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=23.79 cfs @ 13.20 hrs  HW=911.47'  TW=897.64'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 5.95 cfs @ 7.57 fps)
2=RCP_Round  24"  (Barrel Controls 8.92 cfs @ 5.02 fps)
3=RCP_Round  24"  (Barrel Controls 8.92 cfs @ 5.02 fps)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=4.08 cfs @ 13.20 hrs  HW=911.47'  TW=908.66'   (Dynamic Tailwater)
5=RCP_Round  12"  (Barrel Controls 4.08 cfs @ 5.19 fps)
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Summary for Pond 12P: P-12

Inflow Area = 79.640 ac, 7.40% Impervious,  Inflow Depth > 1.93"    for  10-Year event
Inflow = 34.82 cfs @ 12.02 hrs,  Volume= 12.778 af
Outflow = 24.47 cfs @ 13.83 hrs,  Volume= 12.770 af,  Atten= 30%,  Lag= 108.4 min
Primary = 24.47 cfs @ 13.83 hrs,  Volume= 12.770 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 893.00'   Surf.Area= 1.640 ac   Storage= 5.075 af
Peak Elev= 894.12' @ 13.83 hrs   Surf.Area= 1.787 ac   Storage= 6.997 af   (1.922 af above start)
Plug-Flow detention time= 491.3 min calculated for 7.695 af (60% of inflow)
Center-of-Mass det. time= 96.5 min ( 1,132.1 - 1,035.6 )
Volume Invert Avail.Storage Storage Description

#1 889.00' 10.590 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
889.00 1.070 0.000 0.000
890.00 1.150 1.110 1.110
892.00 1.330 2.480 3.590
893.00 1.640 1.485 5.075
894.00 1.770 1.705 6.780
896.00 2.040 3.810 10.590

Device Routing     Invert Outlet Devices
#1 Primary 893.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 893.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   

L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#4 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#5 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#6 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   
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Primary OutFlow  Max=24.47 cfs @ 13.83 hrs  HW=894.12'  TW=883.49'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 4.01 cfs @ 5.10 fps)
2=Orifice/Grate  (Orifice Controls 4.01 cfs @ 5.10 fps)
3=RCP_Arch  44x27  (Barrel Controls 4.12 cfs @ 3.27 fps)
4=RCP_Arch  44x27  (Barrel Controls 4.12 cfs @ 3.27 fps)
5=RCP_Arch  44x27  (Barrel Controls 4.12 cfs @ 3.27 fps)
6=RCP_Arch  44x27  (Barrel Controls 4.12 cfs @ 3.27 fps)
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Summary for Pond 13P: P-13

Inflow Area = 237.775 ac, 9.20% Impervious,  Inflow Depth = 1.96"    for  10-Year event
Inflow = 213.60 cfs @ 12.36 hrs,  Volume= 38.914 af
Outflow = 201.08 cfs @ 12.48 hrs,  Volume= 38.911 af,  Atten= 6%,  Lag= 7.5 min
Primary = 189.63 cfs @ 12.48 hrs,  Volume= 37.025 af
Secondary = 11.45 cfs @ 12.48 hrs,  Volume= 1.886 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 883.00'   Surf.Area= 1.870 ac   Storage= 4.265 af
Peak Elev= 884.19' @ 12.48 hrs   Surf.Area= 2.290 ac   Storage= 6.735 af   (2.470 af above start)
Plug-Flow detention time= 130.0 min calculated for 34.646 af (89% of inflow)
Center-of-Mass det. time= 17.0 min ( 955.7 - 938.7 )
Volume Invert Avail.Storage Storage Description

#1 878.00' 11.490 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
878.00 0.000 0.000 0.000
879.00 0.630 0.315 0.315
880.00 0.730 0.680 0.995
882.00 1.070 1.800 2.795
883.00 1.870 1.470 4.265
884.00 2.220 2.045 6.310
886.00 2.960 5.180 11.490

Device Routing     Invert Outlet Devices
#1 Primary 883.00' 55.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#3 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#4 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#5 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#6 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
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Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=189.63 cfs @ 12.48 hrs  HW=884.19'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 189.63 cfs @ 2.90 fps)

Secondary OutFlow  Max=11.45 cfs @ 12.48 hrs  HW=884.19'  TW=883.01'   (Dynamic Tailwater)
2=RCP_Round  12"  (Barrel Controls 2.29 cfs @ 3.10 fps)
3=RCP_Round  12"  (Barrel Controls 2.29 cfs @ 3.10 fps)
4=RCP_Round  12"  (Barrel Controls 2.29 cfs @ 3.10 fps)
5=RCP_Round  12"  (Barrel Controls 2.29 cfs @ 3.10 fps)
6=RCP_Round  12"  (Barrel Controls 2.29 cfs @ 3.10 fps)
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Summary for Pond 17P: W-2

[80] Warning: Exceeded Pond P-5/P-6 by 0.16' @ 37.70 hrs (0.15 cfs 0.642 af) 
Inflow = 2.25 cfs @ 12.65 hrs,  Volume= 0.809 af
Outflow = 0.63 cfs @ 17.34 hrs,  Volume= 0.666 af,  Atten= 72%,  Lag= 281.1 min
Primary = 0.63 cfs @ 17.34 hrs,  Volume= 0.666 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 929.45' @ 17.34 hrs   Surf.Area= 1.167 ac   Storage= 0.512 af
Plug-Flow detention time= 707.8 min calculated for 0.666 af (82% of inflow)
Center-of-Mass det. time= 649.7 min ( 1,547.3 - 897.6 )
Volume Invert Avail.Storage Storage Description

#1 929.00' 1.175 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
929.00 1.090 0.000 0.000
930.00 1.260 1.175 1.175

Device Routing     Invert Outlet Devices
#1 Primary 929.10' 12.0"  Round RCP_Round  12"   

L= 300.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 929.10' / 916.00'   S= 0.0437 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.63 cfs @ 17.34 hrs  HW=929.45'  TW=914.82'   (Dynamic Tailwater)
1=RCP_Round  12"  (Inlet Controls 0.63 cfs @ 2.53 fps)



Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"Interim Spine Road_Hy
  Printed  1/28/2016Prepared by {enter your company name here}

Page 132HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Pond 17P: W-2
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Summary for Pond 36P: Culverts passing flow beneath Spine Road

Inflow Area = 52.790 ac, 0.00% Impervious,  Inflow Depth = 1.76"    for  10-Year event
Inflow = 64.04 cfs @ 12.46 hrs,  Volume= 7.738 af
Outflow = 64.04 cfs @ 12.46 hrs,  Volume= 7.738 af,  Atten= 0%,  Lag= 0.0 min
Primary = 64.04 cfs @ 12.46 hrs,  Volume= 7.738 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 887.26' @ 12.46 hrs   Surf.Area= 0.001 ac   Storage= 0.000 af
Plug-Flow detention time= 0.0 min calculated for 7.737 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 869.1 - 869.1 )
Volume Invert Avail.Storage Storage Description

#1 887.00' 0.026 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
887.00 0.000 0.000 0.000
887.50 0.002 0.001 0.001
890.50 0.007 0.014 0.014
892.00 0.009 0.012 0.026

Device Routing     Invert Outlet Devices
#1 Primary 887.00' Special & User-Defined   

Head  (feet)  0.00  0.10  0.20  0.30  0.40  0.50  5.00   
Disch. (cfs)  0.000  25.000  50.000  75.000  100.000  127.000  
127.000   

#2 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#4 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#5 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#6 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#7 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
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n= 0.013,  Flow Area= 1.77 sf   
#8 Secondary 887.50' 18.0"  Round RCP_Round  18"   

L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#9 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Primary OutFlow  Max=64.03 cfs @ 12.46 hrs  HW=887.26'  TW=884.19'   (Dynamic Tailwater)
1=Special & User-Defined  (Custom Controls 64.03 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=887.00'  TW=883.00'   (Dynamic Tailwater)
2=RCP_Round  18"  ( Controls 0.00 cfs)
3=RCP_Round  18"  ( Controls 0.00 cfs)
4=RCP_Round  18"  ( Controls 0.00 cfs)
5=RCP_Round  18"  ( Controls 0.00 cfs)
6=RCP_Round  18"  ( Controls 0.00 cfs)
7=RCP_Round  18"  ( Controls 0.00 cfs)
8=RCP_Round  18"  ( Controls 0.00 cfs)
9=RCP_Round  18"  ( Controls 0.00 cfs)

Pond 36P: Culverts passing flow beneath Spine Road
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Summary for Pond CRH-1: CRH-1

Inflow Area = 6.955 ac, 46.76% Impervious,  Inflow Depth = 2.80"    for  10-Year event
Inflow = 18.97 cfs @ 12.15 hrs,  Volume= 1.622 af
Outflow = 12.06 cfs @ 12.33 hrs,  Volume= 1.622 af,  Atten= 36%,  Lag= 10.6 min
Discarded = 0.26 cfs @ 12.33 hrs,  Volume= 0.512 af
Primary = 11.80 cfs @ 12.33 hrs,  Volume= 1.110 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 878.12' @ 12.33 hrs   Surf.Area= 0.325 ac   Storage= 0.489 af
Plug-Flow detention time= 182.4 min calculated for 1.622 af (100% of inflow)
Center-of-Mass det. time= 182.5 min ( 971.9 - 789.5 )
Volume Invert Avail.Storage Storage Description

#1 876.00' 0.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
876.00 0.150 0.000 0.000
878.00 0.300 0.450 0.450
879.00 0.500 0.400 0.850

Device Routing     Invert Outlet Devices
#1 Discarded 876.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 877.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 877.00' / 876.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 877.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 877.00' / 876.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.26 cfs @ 12.33 hrs  HW=878.12'   (Free Discharge)
1=Exfiltration  ( Controls 0.26 cfs)

Primary OutFlow  Max=11.80 cfs @ 12.33 hrs  HW=878.12'   (Free Discharge)
2=Culvert  (Barrel Controls 5.90 cfs @ 4.69 fps)
3=Culvert  (Barrel Controls 5.90 cfs @ 4.69 fps)
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Pond CRH-1: CRH-1
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Summary for Pond CRH-2: CRH-2

Inflow Area = 10.214 ac, 37.73% Impervious,  Inflow Depth = 2.60"    for  10-Year event
Inflow = 23.01 cfs @ 12.22 hrs,  Volume= 2.212 af
Outflow = 10.19 cfs @ 12.62 hrs,  Volume= 2.212 af,  Atten= 56%,  Lag= 24.1 min
Discarded = 0.38 cfs @ 12.62 hrs,  Volume= 0.904 af
Primary = 9.82 cfs @ 12.62 hrs,  Volume= 1.308 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 882.67' @ 12.62 hrs   Surf.Area= 0.467 ac   Storage= 0.888 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 323.8 min ( 1,125.6 - 801.7 )
Volume Invert Avail.Storage Storage Description

#1 880.00' 1.600 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
880.00 0.200 0.000 0.000
882.00 0.400 0.600 0.600
884.00 0.600 1.000 1.600

Device Routing     Invert Outlet Devices
#1 Primary 881.50' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 881.50' / 881.00'   S= 0.0032 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Primary 881.50' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 881.50' / 881.00'   S= 0.0032 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Discarded 880.00' 0.800 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.38 cfs @ 12.62 hrs  HW=882.67'   (Free Discharge)
3=Exfiltration  ( Controls 0.38 cfs)

Primary OutFlow  Max=9.82 cfs @ 12.62 hrs  HW=882.67'  TW=878.71'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 4.91 cfs @ 3.72 fps)
2=Culvert  (Barrel Controls 4.91 cfs @ 3.72 fps)
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Pond CRH-2: CRH-2
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Summary for Pond CRH-3: CRH-3

Inflow Area = 11.815 ac, 36.95% Impervious,  Inflow Depth = 1.66"    for  10-Year event
Inflow = 10.84 cfs @ 12.54 hrs,  Volume= 1.637 af
Outflow = 8.22 cfs @ 12.91 hrs,  Volume= 1.637 af,  Atten= 24%,  Lag= 22.1 min
Discarded = 0.24 cfs @ 12.91 hrs,  Volume= 0.449 af
Primary = 7.98 cfs @ 12.91 hrs,  Volume= 1.188 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 878.90' @ 12.91 hrs   Surf.Area= 0.293 ac   Storage= 0.421 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 170.2 min ( 1,018.1 - 847.9 )
Volume Invert Avail.Storage Storage Description

#1 877.00' 0.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
877.00 0.150 0.000 0.000
879.00 0.300 0.450 0.450
880.00 0.500 0.400 0.850

Device Routing     Invert Outlet Devices
#1 Discarded 877.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 878.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 878.00' / 877.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 878.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 878.00' / 877.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.24 cfs @ 12.91 hrs  HW=878.90'   (Free Discharge)
1=Exfiltration  ( Controls 0.24 cfs)

Primary OutFlow  Max=7.98 cfs @ 12.91 hrs  HW=878.90'   (Free Discharge)
2=Culvert  (Barrel Controls 3.99 cfs @ 4.27 fps)
3=Culvert  (Barrel Controls 3.99 cfs @ 4.27 fps)
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Pond CRH-3: CRH-3
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Summary for Pond P-5/P-6: P-5/P-6

Inflow Area = 43.346 ac, 18.61% Impervious,  Inflow Depth = 2.17"    for  10-Year event
Inflow = 91.40 cfs @ 12.15 hrs,  Volume= 7.854 af
Outflow = 28.95 cfs @ 12.65 hrs,  Volume= 7.848 af,  Atten= 68%,  Lag= 30.1 min
Primary = 26.70 cfs @ 12.65 hrs,  Volume= 7.038 af
Secondary = 2.25 cfs @ 12.65 hrs,  Volume= 0.809 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 929.00'   Surf.Area= 1.975 ac   Storage= 5.062 af
Peak Elev= 930.49' @ 12.65 hrs   Surf.Area= 2.319 ac   Storage= 8.298 af   (3.236 af above start)
Plug-Flow detention time= 660.8 min calculated for 2.785 af (35% of inflow)
Center-of-Mass det. time= 172.6 min ( 991.5 - 819.0 )
Volume Invert Avail.Storage Storage Description

#1 926.00' 14.650 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
926.00 1.510 0.000 0.000
928.00 1.710 3.220 3.220
930.00 2.240 3.950 7.170
931.00 2.400 2.320 9.490
933.00 2.760 5.160 14.650

Device Routing     Invert Outlet Devices
#1 Primary 929.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 929.50' 7.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Primary 930.50' 14.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 929.00' 9.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=26.69 cfs @ 12.65 hrs  HW=930.49'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 4.62 cfs @ 5.89 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 22.07 cfs @ 3.26 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=2.25 cfs @ 12.65 hrs  HW=930.49'  TW=929.13'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 2.25 cfs @ 5.10 fps)
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Pond P-5/P-6: P-5/P-6
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Summary for Pond TI P: Thumb Infiltration (Thumb TP load only)

Inflow Area = 48.539 ac, 11.38% Impervious,  Inflow Depth = 0.81"    for  10-Year event
Inflow = 18.36 cfs @ 12.36 hrs,  Volume= 3.268 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 903.27' @ 26.34 hrs   Surf.Area= 1.000 ac   Storage= 3.268 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 900.00' 5.000 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
900.00 1.000 0.000 0.000
901.00 1.000 1.000 1.000
902.00 1.000 1.000 2.000
903.00 1.000 1.000 3.000
904.00 1.000 1.000 4.000
905.00 1.000 1.000 5.000

Device Routing     Invert Outlet Devices
#1 Primary 903.74' 1,000.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

5.0' Crest Height   
Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=900.00'   (Free Discharge)

1=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond TI P: Thumb Infiltration (Thumb TP load only)
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Summary for Pond W-1: W-1

Inflow Area = 1.000 ac, 10.00% Impervious,  Inflow Depth = 11.65"    for  10-Year event
Inflow = 2.45 cfs @ 13.29 hrs,  Volume= 0.971 af
Outflow = 2.00 cfs @ 14.54 hrs,  Volume= 0.970 af,  Atten= 18%,  Lag= 74.8 min
Primary = 2.00 cfs @ 14.54 hrs,  Volume= 0.970 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 915.09' @ 14.54 hrs   Surf.Area= 0.714 ac   Storage= 0.231 af
Plug-Flow detention time= 117.7 min calculated for 0.970 af (100% of inflow)
Center-of-Mass det. time= 117.1 min ( 1,034.4 - 917.2 )
Volume Invert Avail.Storage Storage Description

#1 914.75' 0.950 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
914.75 0.660 0.000 0.000
916.00 0.860 0.950 0.950

Device Routing     Invert Outlet Devices
#1 Primary 914.75' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
Primary OutFlow  Max=2.00 cfs @ 14.54 hrs  HW=915.09'  TW=0.00'   (Dynamic Tailwater)

1=Orifice/Grate  (Weir Controls 2.00 cfs @ 1.90 fps)
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Pond W-1: W-1
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Summary for Pond W-3: W-3

Inflow = 0.63 cfs @ 17.34 hrs,  Volume= 0.666 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 915.07' @ 96.00 hrs   Surf.Area= 2.092 ac   Storage= 0.666 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 914.75' 2.680 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
914.75 2.040 0.000 0.000
915.00 2.080 0.515 0.515
916.00 2.250 2.165 2.680

Pond W-3: W-3
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Summary for Pond W-4: W-4

Inflow Area = 2.980 ac, 26.17% Impervious,  Inflow Depth = 11.29"    for  10-Year event
Inflow = 8.82 cfs @ 12.08 hrs,  Volume= 2.803 af
Outflow = 3.11 cfs @ 16.96 hrs,  Volume= 2.784 af,  Atten= 65%,  Lag= 292.4 min
Primary = 3.11 cfs @ 16.96 hrs,  Volume= 2.784 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 908.93' @ 16.96 hrs   Surf.Area= 1.114 ac   Storage= 0.878 af
Plug-Flow detention time= 264.8 min calculated for 2.783 af (99% of inflow)
Center-of-Mass det. time= 259.8 min ( 1,211.6 - 951.8 )
Volume Invert Avail.Storage Storage Description

#1 908.00' 2.280 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
908.00 0.780 0.000 0.000
910.00 1.500 2.280 2.280

Device Routing     Invert Outlet Devices
#1 Primary 908.00' 12.0"  Round RCP_Round  12"   

L= 170.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 908.00' / 904.00'   S= 0.0235 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.11 cfs @ 16.96 hrs  HW=908.93'  TW=893.81'   (Dynamic Tailwater)
1=RCP_Round  12"  (Inlet Controls 3.11 cfs @ 4.10 fps)
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Pond W-4: W-4
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Summary for Pond W-5: W-5

Inflow Area = 7.608 ac, 48.41% Impervious,  Inflow Depth = 5.93"    for  10-Year event
Inflow = 34.78 cfs @ 12.02 hrs,  Volume= 3.757 af
Outflow = 6.80 cfs @ 13.11 hrs,  Volume= 3.750 af,  Atten= 80%,  Lag= 65.1 min
Primary = 6.80 cfs @ 13.11 hrs,  Volume= 3.750 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 882.75'   Surf.Area= 4.910 ac   Storage= 3.412 af
Peak Elev= 883.06' @ 13.11 hrs   Surf.Area= 5.253 ac   Storage= 4.998 af   (1.586 af above start)
Plug-Flow detention time= 1,663.5 min calculated for 0.337 af (9% of inflow)
Center-of-Mass det. time= 252.4 min ( 1,083.4 - 831.0 )
Volume Invert Avail.Storage Storage Description

#1 882.00' 7.390 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
882.00 4.190 0.000 0.000
883.00 5.150 4.670 4.670
883.49 5.950 2.720 7.390

Device Routing     Invert Outlet Devices
#1 Primary 882.75' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 882.75' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=6.80 cfs @ 13.11 hrs  HW=883.06'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  (Weir Controls 3.40 cfs @ 1.83 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 3.40 cfs @ 1.83 fps)
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Pond W-5: W-5

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

38
36
34
32
30
28
26
24
22
20
18
16
14
12
10

8
6
4
2
0

Inflow Area=7.608 ac
Peak Elev=883.06'

Storage=4.998 af

34.78 cfs

6.80 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"Interim Spine Road_Hy
  Printed  1/28/2016Prepared by {enter your company name here}

Page 152HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Link 53L: Sum of Outlet #2 Discharges to Round Lake

Inflow Area = 133.156 ac, 9.78% Impervious,  Inflow Depth = 1.90"    for  10-Year event
Inflow = 96.75 cfs @ 12.54 hrs,  Volume= 21.122 af
Primary = 96.75 cfs @ 12.54 hrs,  Volume= 21.122 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 53L: Sum of Outlet #2 Discharges to Round Lake
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Summary for Link 54L: Sum of Discharges from P-13 and W-5

Inflow Area = 245.383 ac, 10.42% Impervious,  Inflow Depth = 1.99"    for  10-Year event
Inflow = 194.85 cfs @ 12.48 hrs,  Volume= 40.774 af
Primary = 194.85 cfs @ 12.48 hrs,  Volume= 40.774 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 54L: Sum of Discharges from P-13 and W-5
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Summary for Link 55L: Sum of Outlet #1 Discharges to Round Lake

Inflow Area = 8.860 ac, 6.43% Impervious,  Inflow Depth = 1.90"    for  10-Year event
Inflow = 3.08 cfs @ 13.77 hrs,  Volume= 1.406 af
Primary = 3.08 cfs @ 13.77 hrs,  Volume= 1.406 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 55L: Sum of Outlet #1 Discharges to Round Lake
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Summary for Link 57L: Outlet #3 Discharge to Round Lake

Inflow Area = 25.238 ac, 19.96% Impervious,  Inflow Depth = 1.72"    for  10-Year event
Inflow = 27.74 cfs @ 12.43 hrs,  Volume= 3.622 af
Primary = 27.74 cfs @ 12.43 hrs,  Volume= 3.622 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 57L: Outlet #3 Discharge to Round Lake
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious
Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.601 ac   31.98% Impervious   Runoff Depth=5.20"Subcatchment 1S: To Rice Creek
   Tc=5.7 min   CN=74/98   Runoff=11.87 cfs  0.693 af

Runoff Area=25.238 ac   19.96% Impervious   Runoff Depth=4.09"Subcatchment 47S: Offsite Subbasin 51
   Tc=32.8 min   CN=65/98   Runoff=70.31 cfs  8.599 af

Runoff Area=52.150 ac   0.00% Impervious   Runoff Depth=4.31"Subcatchment SB 1: SB 1
   Tc=53.1 min   CN=74/0   Runoff=125.09 cfs  18.747 af

Runoff Area=3.290 ac   36.78% Impervious   Runoff Depth=5.42"Subcatchment SB 11: SB 11
   Tc=11.7 min   CN=74/100   Runoff=19.16 cfs  1.485 af

Runoff Area=1.390 ac   20.86% Impervious   Runoff Depth=4.89"Subcatchment SB 12: SB 12
   Tc=9.5 min   CN=74/98   Runoff=8.27 cfs  0.566 af

Runoff Area=2.980 ac   26.17% Impervious   Runoff Depth=5.10"Subcatchment SB 13: SB 13
   Tc=9.4 min   CN=74/100   Runoff=18.22 cfs  1.266 af

Runoff Area=10.230 ac   16.03% Impervious   Runoff Depth=4.76"Subcatchment SB 14: SB 14
   Tc=4.3 min   CN=74/98   Runoff=76.19 cfs  4.054 af

Runoff Area=58.570 ac   0.05% Impervious   Runoff Depth=4.32"Subcatchment SB 15: SB 15
   Tc=31.3 min   CN=74/98   Runoff=185.61 cfs  21.062 af

Runoff Area=32.440 ac   5.76% Impervious   Runoff Depth=4.47"Subcatchment SB 16: SB 16
   Tc=12.1 min   CN=74/98   Runoff=163.65 cfs  12.092 af

Runoff Area=7.608 ac   48.41% Impervious   Runoff Depth=5.76"Subcatchment SB 17: SB 17
   Tc=4.3 min   CN=74/100   Runoff=64.20 cfs  3.655 af

Runoff Area=52.790 ac   0.00% Impervious   Runoff Depth=4.31"Subcatchment SB 18: SB 18
   Tc=33.5 min   CN=74/0   Runoff=161.15 cfs  18.977 af

Runoff Area=21.190 ac   0.00% Impervious   Runoff Depth=4.31"Subcatchment SB 19: SB 19
   Tc=24.7 min   CN=74/0   Runoff=75.36 cfs  7.618 af

Runoff Area=11.067 ac   0.33% Impervious   Runoff Depth=4.32"Subcatchment SB 2: SB 2
   Tc=16.6 min   CN=74/98   Runoff=47.56 cfs  3.987 af

Runoff Area=41.910 ac   0.00% Impervious   Runoff Depth=1.75"Subcatchment SB 22: SB 22
   Tc=41.0 min   CN=49/0   Runoff=40.68 cfs  6.106 af

Runoff Area=5.043 ac   97.56% Impervious   Runoff Depth=7.00"Subcatchment SB 24: SB 24
   Tc=7.5 min   CN=74/98   Runoff=43.43 cfs  2.943 af

Runoff Area=5.136 ac   95.72% Impervious   Runoff Depth=6.95"Subcatchment SB 25: SB 25
   Tc=10.7 min   CN=74/98   Runoff=38.17 cfs  2.976 af
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Runoff Area=14.335 ac   98.27% Impervious   Runoff Depth=7.02"Subcatchment SB 26: SB 26
   Tc=25.4 min   CN=74/98   Runoff=73.07 cfs  8.390 af

Runoff Area=6.629 ac   83.33% Impervious   Runoff Depth=6.61"Subcatchment SB 27: SB 27 (Thumb Road)
   Tc=27.6 min   CN=74/98   Runoff=30.89 cfs  3.652 af

Runoff Area=6.955 ac   46.76% Impervious   Runoff Depth=5.60"Subcatchment SB 28: SB 28
   Tc=14.6 min   CN=74/98   Runoff=38.37 cfs  3.247 af

Runoff Area=10.214 ac   37.73% Impervious   Runoff Depth=5.35"Subcatchment SB 29: SB 29
   Tc=19.1 min   CN=74/98   Runoff=48.13 cfs  4.557 af

Runoff Area=37.610 ac   7.68% Impervious   Runoff Depth=4.53"Subcatchment SB 3: SB 3
   Tc=15.3 min   CN=74/98   Runoff=173.90 cfs  14.184 af

Runoff Area=0.600 ac   43.33% Impervious   Runoff Depth=5.61"Subcatchment SB 4: SB 4
   Tc=5.9 min   CN=74/100   Runoff=4.61 cfs  0.281 af

Runoff Area=7.860 ac   5.98% Impervious   Runoff Depth=4.48"Subcatchment SB 5: SB 5
   Tc=59.3 min   CN=74/98   Runoff=18.03 cfs  2.934 af

Runoff Area=1.000 ac   10.00% Impervious   Runoff Depth=4.61"Subcatchment SB 6: SB 6
   Tc=20.3 min   CN=74/100   Runoff=4.09 cfs  0.384 af

Runoff Area=21.550 ac   0.00% Impervious   Runoff Depth=4.31"Subcatchment SB 7: SB 7
   Tc=5.7 min   CN=74/0   Runoff=140.12 cfs  7.747 af

Runoff Area=29.580 ac   5.51% Impervious   Runoff Depth=4.47"Subcatchment SB 8: SB 8
   Tc=47.1 min   CN=74/98   Runoff=77.55 cfs  11.008 af

Runoff Area=25.780 ac   0.12% Impervious   Runoff Depth=4.32"Subcatchment SB 9: SB 9
   Tc=30.0 min   CN=74/98   Runoff=83.43 cfs  9.275 af

Runoff Area=6.390 ac   4.85% Impervious   Runoff Depth=4.45"Subcatchment SB10: SB 10
   Tc=7.3 min   CN=74/98   Runoff=39.26 cfs  2.368 af

Peak Elev=925.48'  Storage=1.347 af   Inflow=146.98 cfs  25.678 afPond 2 P: P-2
   Outflow=146.30 cfs  25.678 af

Peak Elev=917.34'  Storage=1.444 af   Inflow=18.03 cfs  2.934 afPond 4P: P-4
   Primary=8.50 cfs  1.519 af   Secondary=3.10 cfs  1.415 af   Outflow=11.60 cfs  2.934 af

Peak Elev=915.86'  Storage=1.484 af   Inflow=77.55 cfs  11.008 afPond 7P: P-7
   Outflow=78.63 cfs  11.008 af

Peak Elev=899.07'  Storage=1.375 af   Inflow=39.26 cfs  2.368 afPond 8P: P-8
24.0"  Round Culvert  n=0.013  L=380.0'  S=0.0028 '/'   Outflow=10.88 cfs  2.363 af

Peak Elev=915.78'  Storage=0.576 af   Inflow=146.92 cfs  20.283 afPond 9P: P-9
   Outflow=146.74 cfs  20.283 af

Peak Elev=898.35'  Storage=1.496 af   Inflow=139.63 cfs  21.209 afPond 10P: P-10 Lowered 1 ft
   Primary=15.29 cfs  10.343 af   Secondary=123.93 cfs  10.865 af   Outflow=139.22 cfs  21.208 af
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Peak Elev=912.68'  Storage=8.867 af   Inflow=153.04 cfs  21.768 afPond 11P: P-11
   Primary=130.96 cfs  18.280 af   Secondary=4.94 cfs  3.486 af   Outflow=135.90 cfs  21.766 af

Peak Elev=895.49'  Storage=9.562 af   Inflow=148.48 cfs  29.994 afPond 12P: P-12
   Outflow=116.29 cfs  29.986 af

Peak Elev=885.22'  Storage=9.306 af   Inflow=524.41 cfs  90.508 afPond 13P: P-13
   Primary=485.21 cfs  86.324 af   Secondary=18.37 cfs  4.181 af   Outflow=503.58 cfs  90.505 af

Peak Elev=929.56'  Storage=0.638 af   Inflow=3.09 cfs  1.318 afPond 17P: W-2
12.0"  Round Culvert  n=0.013  L=300.0'  S=0.0437 '/'   Outflow=1.02 cfs  1.173 af

Peak Elev=888.46'  Storage=0.003 af   Inflow=161.15 cfs  18.977 afPond 36P: Culverts passing flow 
   Primary=127.00 cfs  18.235 af   Secondary=34.15 cfs  0.742 af   Outflow=161.15 cfs  18.977 af

Peak Elev=878.81'  Storage=0.760 af   Inflow=38.37 cfs  3.247 afPond CRH-1: CRH-1
   Discarded=0.37 cfs  0.563 af   Primary=25.16 cfs  2.685 af   Outflow=25.53 cfs  3.247 af

Peak Elev=883.78'  Storage=1.468 af   Inflow=48.13 cfs  4.557 afPond CRH-2: CRH-2
   Discarded=0.47 cfs  0.986 af   Primary=27.38 cfs  3.571 af   Outflow=27.85 cfs  4.557 af

Peak Elev=879.83'  Storage=0.769 af   Inflow=30.15 cfs  4.265 afPond CRH-3: CRH-3
   Discarded=0.38 cfs  0.519 af   Primary=25.52 cfs  3.745 af   Outflow=25.90 cfs  4.265 af

Peak Elev=931.48'  Storage=10.663 af   Inflow=208.93 cfs  17.441 afPond P-5/P-6: P-5/P-6
   Primary=109.91 cfs  16.116 af   Secondary=3.09 cfs  1.318 af   Outflow=112.99 cfs  17.434 af

Peak Elev=903.80'  Storage=3.804 af   Inflow=62.42 cfs  9.759 afPond TI P: Thumb Infiltration (Thumb TP 
   Outflow=53.02 cfs  6.019 af

Peak Elev=915.28'  Storage=0.371 af   Inflow=5.53 cfs  1.799 afPond W-1: W-1
   Outflow=2.75 cfs  1.799 af

Peak Elev=915.31'  Storage=1.173 af   Inflow=1.02 cfs  1.173 afPond W-3: W-3
   Outflow=0.00 cfs  0.000 af

Peak Elev=909.25'  Storage=1.261 af   Inflow=21.33 cfs  4.752 afPond W-4: W-4
12.0"  Round Culvert  n=0.013  L=170.0'  S=0.0235 '/'   Outflow=4.11 cfs  4.732 af

Peak Elev=883.30'  Storage=6.307 af   Inflow=73.62 cfs  7.835 afPond W-5: W-5
   Outflow=15.85 cfs  7.828 af

   Inflow=276.90 cfs  49.540 afLink 53L: Sum of Outlet #2 Discharges to Round Lake
   Primary=276.90 cfs  49.540 af

   Inflow=498.50 cfs  94.152 afLink 54L: Sum of Discharges from P-13 and W-5
   Primary=498.50 cfs  94.152 af

   Inflow=11.11 cfs  3.318 afLink 55L: Sum of Outlet #1 Discharges to Round Lake
   Primary=11.11 cfs  3.318 af
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   Inflow=70.31 cfs  8.599 afLink 57L: Outlet #3 Discharge to Round Lake
   Primary=70.31 cfs  8.599 af

Total Runoff Area = 501.136 ac   Runoff Volume = 182.855 af   Average Runoff Depth = 4.38"
88.56% Pervious = 443.803 ac     11.44% Impervious = 57.333 ac
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Summary for Subcatchment 1S: To Rice Creek

Runoff = 11.87 cfs @ 12.03 hrs,  Volume= 0.693 af,  Depth= 5.20"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 0.512 98 impervious
* 1.089 74 pervious

1.601 82 Weighted Average
1.089 68.02% Pervious Area
0.512 31.98% Impervious Area

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

5.7 Direct Entry, 

Subcatchment 1S: To Rice Creek

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

13
12
11
10

9
8
7
6
5
4
3
2
1
0

Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=1.601 ac
Runoff Volume=0.693 af

Runoff Depth=5.20"
Tc=5.7 min

CN=74/98

11.87 cfs
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Summary for Subcatchment 47S: Offsite Subbasin 51

Runoff = 70.31 cfs @ 12.43 hrs,  Volume= 8.599 af,  Depth= 4.09"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 20.200 65 Offsite subbasin 51
* 5.038 98

25.238 72 Weighted Average
20.200 80.04% Pervious Area

5.038 19.96% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
32.8 Direct Entry, 

Subcatchment 47S: Offsite Subbasin 51

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

75
70
65
60
55
50
45
40
35
30
25
20
15
10

5
0

Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=25.238 ac
Runoff Volume=8.599 af

Runoff Depth=4.09"
Tc=32.8 min

CN=65/98

70.31 cfs
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Summary for Subcatchment SB 1: SB 1

Runoff = 125.09 cfs @ 12.69 hrs,  Volume= 18.747 af,  Depth= 4.31"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 52.150 74 pervious
* 0.000 98 impervious

52.150 74 Weighted Average
52.150 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
53.1 Direct Entry, 

Subcatchment SB 1: SB 1

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=52.150 ac
Runoff Volume=18.747 af

Runoff Depth=4.31"
Tc=53.1 min

CN=74/0

125.09 cfs
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Summary for Subcatchment SB 11: SB 11

Runoff = 19.16 cfs @ 12.11 hrs,  Volume= 1.485 af,  Depth= 5.42"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 2.080 74 pervious
* 1.210 100 impervious

3.290 84 Weighted Average
2.080 63.22% Pervious Area
1.210 36.78% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.7 Direct Entry, 

Subcatchment SB 11: SB 11

Runoff

Hydrograph
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=3.290 ac
Runoff Volume=1.485 af

Runoff Depth=5.42"
Tc=11.7 min

CN=74/100

19.16 cfs
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Summary for Subcatchment SB 12: SB 12

Runoff = 8.27 cfs @ 12.08 hrs,  Volume= 0.566 af,  Depth= 4.89"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 1.100 74 pervious
* 0.290 98 impervious

1.390 79 Weighted Average
1.100 79.14% Pervious Area
0.290 20.86% Impervious Area

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

9.5 Direct Entry, 

Subcatchment SB 12: SB 12

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=1.390 ac
Runoff Volume=0.566 af

Runoff Depth=4.89"
Tc=9.5 min

CN=74/98

8.27 cfs
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Summary for Subcatchment SB 13: SB 13

Runoff = 18.22 cfs @ 12.08 hrs,  Volume= 1.266 af,  Depth= 5.10"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 2.200 74 pervious
* 0.780 100 impervious

2.980 81 Weighted Average
2.200 73.83% Pervious Area
0.780 26.17% Impervious Area

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

9.4 Direct Entry, 

Subcatchment SB 13: SB 13
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Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=2.980 ac
Runoff Volume=1.266 af

Runoff Depth=5.10"
Tc=9.4 min
CN=74/100

18.22 cfs
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Summary for Subcatchment SB 14: SB 14

Runoff = 76.19 cfs @ 12.02 hrs,  Volume= 4.054 af,  Depth= 4.76"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 8.590 74 pervious
* 1.640 98 impervious

10.230 78 Weighted Average
8.590 83.97% Pervious Area
1.640 16.03% Impervious Area

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

4.3 Direct Entry, 

Subcatchment SB 14: SB 14

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=10.230 ac
Runoff Volume=4.054 af

Runoff Depth=4.76"
Tc=4.3 min

CN=74/98

76.19 cfs
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Summary for Subcatchment SB 15: SB 15

Runoff = 185.61 cfs @ 12.41 hrs,  Volume= 21.062 af,  Depth= 4.32"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 58.540 74 pervious
* 0.030 98 impervious

58.570 74 Weighted Average
58.540 99.95% Pervious Area

0.030 0.05% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
31.3 Direct Entry, 

Subcatchment SB 15: SB 15

Runoff
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Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=58.570 ac
Runoff Volume=21.062 af

Runoff Depth=4.32"
Tc=31.3 min

CN=74/98

185.61 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"Interim Spine Road_HydroCAD
  Printed  1/28/2016Prepared by {enter your company name here}

Page 168HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment SB 16: SB 16

Runoff = 163.65 cfs @ 12.12 hrs,  Volume= 12.092 af,  Depth= 4.47"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 30.570 74 pervious
* 1.870 98 impervious

32.440 75 Weighted Average
30.570 94.24% Pervious Area

1.870 5.76% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
12.1 Direct Entry, 

Subcatchment SB 16: SB 16

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=32.440 ac
Runoff Volume=12.092 af

Runoff Depth=4.47"
Tc=12.1 min

CN=74/98

163.65 cfs
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Summary for Subcatchment SB 17: SB 17

Runoff = 64.20 cfs @ 12.02 hrs,  Volume= 3.655 af,  Depth= 5.76"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 3.925 74 pervious
* 3.683 100 impervious

7.608 87 Weighted Average
3.925 51.59% Pervious Area
3.683 48.41% Impervious Area

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

4.3 Direct Entry, 

Subcatchment SB 17: SB 17

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=7.608 ac
Runoff Volume=3.655 af

Runoff Depth=5.76"
Tc=4.3 min
CN=74/100

64.20 cfs
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Summary for Subcatchment SB 18: SB 18

Runoff = 161.15 cfs @ 12.43 hrs,  Volume= 18.977 af,  Depth= 4.31"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 52.790 74 pervious
* 0.000 98 impervious

52.790 74 Weighted Average
52.790 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
33.5 Direct Entry, 

Subcatchment SB 18: SB 18
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=52.790 ac
Runoff Volume=18.977 af

Runoff Depth=4.31"
Tc=33.5 min

CN=74/0

161.15 cfs
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Summary for Subcatchment SB 19: SB 19

Runoff = 75.36 cfs @ 12.30 hrs,  Volume= 7.618 af,  Depth= 4.31"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 21.190 74 pervious
* 0.000 98 impervious

21.190 74 Weighted Average
21.190 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
24.7 Direct Entry, 

Subcatchment SB 19: SB 19
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=21.190 ac
Runoff Volume=7.618 af

Runoff Depth=4.31"
Tc=24.7 min

CN=74/0

75.36 cfs
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Summary for Subcatchment SB 2: SB 2

Runoff = 47.56 cfs @ 12.19 hrs,  Volume= 3.987 af,  Depth= 4.32"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 11.030 74 pervious
* 0.037 98 impervious

11.067 74 Weighted Average
11.030 99.67% Pervious Area

0.037 0.33% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
16.6 Direct Entry, 

Subcatchment SB 2: SB 2
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=11.067 ac
Runoff Volume=3.987 af

Runoff Depth=4.32"
Tc=16.6 min

CN=74/98

47.56 cfs
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Summary for Subcatchment SB 22: SB 22

Runoff = 40.68 cfs @ 12.62 hrs,  Volume= 6.106 af,  Depth= 1.75"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 41.910 49 Pervious
* 0.000 98 Impervious

41.910 49 Weighted Average
41.910 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
41.0 Direct Entry, 

Subcatchment SB 22: SB 22
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=41.910 ac
Runoff Volume=6.106 af

Runoff Depth=1.75"
Tc=41.0 min

CN=49/0

40.68 cfs
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Summary for Subcatchment SB 24: SB 24

Runoff = 43.43 cfs @ 12.05 hrs,  Volume= 2.943 af,  Depth= 7.00"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 0.123 74 permiable
* 4.920 98 impermiable

5.043 97 Weighted Average
0.123 2.44% Pervious Area
4.920 97.56% Impervious Area

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

7.5 Direct Entry, 

Subcatchment SB 24: SB 24
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=5.043 ac
Runoff Volume=2.943 af

Runoff Depth=7.00"
Tc=7.5 min

CN=74/98

43.43 cfs
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Summary for Subcatchment SB 25: SB 25

Runoff = 38.17 cfs @ 12.09 hrs,  Volume= 2.976 af,  Depth= 6.95"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 0.220 74 pervious
* 4.916 98 impervious

5.136 97 Weighted Average
0.220 4.28% Pervious Area
4.916 95.72% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.7 Direct Entry, 

Subcatchment SB 25: SB 25

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=5.136 ac
Runoff Volume=2.976 af

Runoff Depth=6.95"
Tc=10.7 min

CN=74/98

38.17 cfs
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Summary for Subcatchment SB 26: SB 26

Runoff = 73.07 cfs @ 12.28 hrs,  Volume= 8.390 af,  Depth= 7.02"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 0.248 74 pervious
* 14.087 98 impervious

14.335 98 Weighted Average
0.248 1.73% Pervious Area

14.087 98.27% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
25.4 Direct Entry, 

Subcatchment SB 26: SB 26

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=14.335 ac
Runoff Volume=8.390 af

Runoff Depth=7.02"
Tc=25.4 min

CN=74/98

73.07 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"Interim Spine Road_HydroCAD
  Printed  1/28/2016Prepared by {enter your company name here}

Page 177HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment SB 27: SB 27 (Thumb Road)

Runoff = 30.89 cfs @ 12.32 hrs,  Volume= 3.652 af,  Depth= 6.61"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 1.105 74 Pervious
* 5.524 98 Impervious

6.629 94 Weighted Average
1.105 16.67% Pervious Area
5.524 83.33% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
27.6 Direct Entry, 

Subcatchment SB 27: SB 27 (Thumb Road)

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=6.629 ac
Runoff Volume=3.652 af

Runoff Depth=6.61"
Tc=27.6 min

CN=74/98

30.89 cfs
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Summary for Subcatchment SB 28: SB 28

Runoff = 38.37 cfs @ 12.15 hrs,  Volume= 3.247 af,  Depth= 5.60"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 3.703 74 pervious
* 3.252 98 impervious

6.955 85 Weighted Average
3.703 53.24% Pervious Area
3.252 46.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.6 Direct Entry, 

Subcatchment SB 28: SB 28

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=6.955 ac
Runoff Volume=3.247 af

Runoff Depth=5.60"
Tc=14.6 min

CN=74/98

38.37 cfs
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Summary for Subcatchment SB 29: SB 29

Runoff = 48.13 cfs @ 12.21 hrs,  Volume= 4.557 af,  Depth= 5.35"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 6.360 74 pervious
* 3.854 98 impervious

10.214 83 Weighted Average
6.360 62.27% Pervious Area
3.854 37.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment SB 29: SB 29
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=10.214 ac
Runoff Volume=4.557 af

Runoff Depth=5.35"
Tc=19.1 min

CN=74/98

48.13 cfs
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Summary for Subcatchment SB 3: SB 3

Runoff = 173.90 cfs @ 12.16 hrs,  Volume= 14.184 af,  Depth= 4.53"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 34.720 74 Pervious
* 2.890 98 Impervious

37.610 76 Weighted Average
34.720 92.32% Pervious Area

2.890 7.68% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
15.3 Direct Entry, 

Subcatchment SB 3: SB 3
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=37.610 ac
Runoff Volume=14.184 af

Runoff Depth=4.53"
Tc=15.3 min

CN=74/98

173.90 cfs
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Summary for Subcatchment SB 4: SB 4

Runoff = 4.61 cfs @ 12.04 hrs,  Volume= 0.281 af,  Depth= 5.61"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 0.340 74 pervious
* 0.260 100 impervious

0.600 85 Weighted Average
0.340 56.67% Pervious Area
0.260 43.33% Impervious Area

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

5.9 Direct Entry, 

Subcatchment SB 4: SB 4

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=0.600 ac
Runoff Volume=0.281 af

Runoff Depth=5.61"
Tc=5.9 min
CN=74/100

4.61 cfs
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Summary for Subcatchment SB 5: SB 5

Runoff = 18.03 cfs @ 12.78 hrs,  Volume= 2.934 af,  Depth= 4.48"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 7.390 74 pervious
* 0.470 98 impervious

7.860 75 Weighted Average
7.390 94.02% Pervious Area
0.470 5.98% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
59.3 Direct Entry, 

Subcatchment SB 5: SB 5
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=7.860 ac
Runoff Volume=2.934 af

Runoff Depth=4.48"
Tc=59.3 min

CN=74/98

18.03 cfs
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Summary for Subcatchment SB 6: SB 6

Runoff = 4.09 cfs @ 12.24 hrs,  Volume= 0.384 af,  Depth= 4.61"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 0.900 74 pervious
* 0.100 100 impervious

1.000 77 Weighted Average
0.900 90.00% Pervious Area
0.100 10.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.3 Direct Entry, 

Subcatchment SB 6: SB 6
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=1.000 ac
Runoff Volume=0.384 af

Runoff Depth=4.61"
Tc=20.3 min

CN=74/100

4.09 cfs
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Summary for Subcatchment SB 7: SB 7

Runoff = 140.12 cfs @ 12.04 hrs,  Volume= 7.747 af,  Depth= 4.31"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 21.550 74 pervious
* 0.000 98 impervious

21.550 74 Weighted Average
21.550 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 Direct Entry, 

Subcatchment SB 7: SB 7
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=21.550 ac
Runoff Volume=7.747 af

Runoff Depth=4.31"
Tc=5.7 min

CN=74/0

140.12 cfs
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Summary for Subcatchment SB 8: SB 8

Runoff = 77.55 cfs @ 12.61 hrs,  Volume= 11.008 af,  Depth= 4.47"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 27.950 74 pervious
* 1.630 98 impervious

29.580 75 Weighted Average
27.950 94.49% Pervious Area

1.630 5.51% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
47.1 Direct Entry, 

Subcatchment SB 8: SB 8
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=29.580 ac
Runoff Volume=11.008 af

Runoff Depth=4.47"
Tc=47.1 min

CN=74/98

77.55 cfs
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Summary for Subcatchment SB 9: SB 9

Runoff = 83.43 cfs @ 12.37 hrs,  Volume= 9.275 af,  Depth= 4.32"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 25.750 74 permiable
* 0.030 98 impermiable

25.780 74 Weighted Average
25.750 99.88% Pervious Area

0.030 0.12% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
30.0 Direct Entry, 

Subcatchment SB 9: SB 9
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=25.780 ac
Runoff Volume=9.275 af

Runoff Depth=4.32"
Tc=30.0 min

CN=74/98

83.43 cfs
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Summary for Subcatchment SB10: SB 10

Runoff = 39.26 cfs @ 12.05 hrs,  Volume= 2.368 af,  Depth= 4.45"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 6.080 74 pervious
* 0.310 98 impervious

6.390 75 Weighted Average
6.080 95.15% Pervious Area
0.310 4.85% Impervious Area

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

7.3 Direct Entry, 

Subcatchment SB10: SB 10
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=6.390 ac
Runoff Volume=2.368 af

Runoff Depth=4.45"
Tc=7.3 min

CN=74/98

39.26 cfs
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Summary for Pond 2 P: P-2

Inflow Area = 68.260 ac, 7.26% Impervious,  Inflow Depth = 4.51"    for  100-Year event
Inflow = 146.98 cfs @ 12.57 hrs,  Volume= 25.678 af
Outflow = 146.30 cfs @ 12.62 hrs,  Volume= 25.678 af,  Atten= 0%,  Lag= 2.6 min
Primary = 146.30 cfs @ 12.62 hrs,  Volume= 25.678 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 924.00'   Surf.Area= 0.370 ac   Storage= 0.730 af
Peak Elev= 925.48' @ 12.62 hrs   Surf.Area= 0.466 ac   Storage= 1.347 af   (0.617 af above start)
Plug-Flow detention time= 38.1 min calculated for 24.948 af (97% of inflow)
Center-of-Mass det. time= 11.7 min ( 855.2 - 843.5 )
Volume Invert Avail.Storage Storage Description

#1 920.00' 1.600 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
920.00 0.100 0.000 0.000
922.00 0.130 0.230 0.230
924.00 0.370 0.500 0.730
926.00 0.500 0.870 1.600

Device Routing     Invert Outlet Devices
#1 Primary 924.40' 40.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 924.00' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
Primary OutFlow  Max=146.30 cfs @ 12.62 hrs  HW=925.48'  TW=0.00'   (Dynamic Tailwater)

1=Sharp-Crested Rectangular Weir  (Weir Controls 145.15 cfs @ 3.39 fps)
2=Orifice/Grate  (Orifice Controls 1.15 cfs @ 5.85 fps)



Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"Interim Spine Road_HydroCAD
  Printed  1/28/2016Prepared by {enter your company name here}

Page 189HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Pond 2 P: P-2
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Inflow Area=68.260 ac
Peak Elev=925.48'

Storage=1.347 af

146.98 cfs146.30 cfs
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Summary for Pond 4P: P-4

Inflow Area = 7.860 ac, 5.98% Impervious,  Inflow Depth = 4.48"    for  100-Year event
Inflow = 18.03 cfs @ 12.78 hrs,  Volume= 2.934 af
Outflow = 11.60 cfs @ 13.25 hrs,  Volume= 2.934 af,  Atten= 36%,  Lag= 28.5 min
Primary = 8.50 cfs @ 13.26 hrs,  Volume= 1.519 af
Secondary = 3.10 cfs @ 13.22 hrs,  Volume= 1.415 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.275 ac   Storage= 0.646 af
Peak Elev= 917.34' @ 13.26 hrs   Surf.Area= 0.410 ac   Storage= 1.444 af   (0.798 af above start)
Plug-Flow detention time= 192.9 min calculated for 2.288 af (78% of inflow)
Center-of-Mass det. time= 57.0 min ( 917.8 - 860.7 )
Volume Invert Avail.Storage Storage Description

#1 910.90' 1.728 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.90 0.070 0.000 0.000
912.00 0.090 0.088 0.088
914.00 0.220 0.310 0.398
916.00 0.330 0.550 0.948
918.00 0.450 0.780 1.728

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Secondary 915.00' 9.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 915.95' 24.0"  Round RCP_Round  24"   

L= 50.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 915.80' / 915.95'   S= -0.0030 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=8.50 cfs @ 13.26 hrs  HW=917.34'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 1.45 cfs @ 7.36 fps)
3=RCP_Round  24"  (Barrel Controls 7.06 cfs @ 3.76 fps)

Secondary OutFlow  Max=3.10 cfs @ 13.22 hrs  HW=917.34'  TW=915.22'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 3.10 cfs @ 7.01 fps)
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Pond 4P: P-4
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Inflow Area=7.860 ac
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Summary for Pond 7P: P-7

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
Inflow Area = 29.580 ac, 5.51% Impervious,  Inflow Depth = 4.47"    for  100-Year event
Inflow = 77.55 cfs @ 12.61 hrs,  Volume= 11.008 af
Outflow = 78.63 cfs @ 12.65 hrs,  Volume= 11.008 af,  Atten= 0%,  Lag= 2.1 min
Primary = 78.63 cfs @ 12.65 hrs,  Volume= 11.008 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.440 ac   Storage= 1.062 af
Peak Elev= 915.86' @ 12.56 hrs   Surf.Area= 0.543 ac   Storage= 1.484 af   (0.422 af above start)
Plug-Flow detention time= 77.7 min calculated for 9.945 af (90% of inflow)
Center-of-Mass det. time= 7.1 min ( 857.2 - 850.1 )
Volume Invert Avail.Storage Storage Description

#1 910.95' 1.562 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.95 0.110 0.000 0.000
912.00 0.180 0.152 0.152
914.00 0.340 0.520 0.672
915.00 0.440 0.390 1.062
916.00 0.560 0.500 1.562

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 75.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=79.64 cfs @ 12.65 hrs  HW=915.85'  TW=915.75'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 79.64 cfs @ 1.25 fps)
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Summary for Pond 8P: P-8

Inflow Area = 6.390 ac, 4.85% Impervious,  Inflow Depth = 4.45"    for  100-Year event
Inflow = 39.26 cfs @ 12.05 hrs,  Volume= 2.368 af
Outflow = 10.88 cfs @ 12.31 hrs,  Volume= 2.363 af,  Atten= 72%,  Lag= 15.5 min
Primary = 10.88 cfs @ 12.31 hrs,  Volume= 2.363 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 897.00'   Surf.Area= 0.300 ac   Storage= 0.495 af
Peak Elev= 899.07' @ 12.55 hrs   Surf.Area= 0.493 ac   Storage= 1.375 af   (0.880 af above start)
Plug-Flow detention time= 268.6 min calculated for 1.868 af (79% of inflow)
Center-of-Mass det. time= 127.9 min ( 941.9 - 813.9 )
Volume Invert Avail.Storage Storage Description

#1 893.00' 1.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
893.00 0.030 0.000 0.000
894.00 0.070 0.050 0.050
896.00 0.150 0.220 0.270
897.00 0.300 0.225 0.495
898.00 0.450 0.375 0.870
900.00 0.530 0.980 1.850

Device Routing     Invert Outlet Devices
#1 Primary 897.00' 24.0"  Round RCP_Round  24"   

L= 380.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 897.00' / 895.94'   S= 0.0028 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=10.83 cfs @ 12.31 hrs  HW=899.04'  TW=897.70'   (Dynamic Tailwater)
1=RCP_Round  24"  (Outlet Controls 10.83 cfs @ 4.20 fps)
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Pond 8P: P-8
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Summary for Pond 9P: P-9

Inflow Area = 55.360 ac, 3.00% Impervious,  Inflow Depth = 4.40"    for  100-Year event
Inflow = 146.92 cfs @ 12.50 hrs,  Volume= 20.283 af
Outflow = 146.74 cfs @ 12.51 hrs,  Volume= 20.283 af,  Atten= 0%,  Lag= 0.7 min
Primary = 146.74 cfs @ 12.51 hrs,  Volume= 20.283 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.210 ac   Storage= 0.353 af
Peak Elev= 915.78' @ 12.51 hrs   Surf.Area= 0.365 ac   Storage= 0.576 af   (0.223 af above start)
Plug-Flow detention time= 18.2 min calculated for 19.928 af (98% of inflow)
Center-of-Mass det. time= 1.8 min ( 851.5 - 849.7 )
Volume Invert Avail.Storage Storage Description

#1 910.50' 1.673 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.50 0.020 0.000 0.000
912.00 0.050 0.052 0.052
913.00 0.070 0.060 0.112
914.00 0.100 0.085 0.198
915.00 0.210 0.155 0.353
916.00 0.410 0.310 0.662
918.00 0.600 1.010 1.673

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 80.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=146.74 cfs @ 12.51 hrs  HW=915.78'  TW=912.45'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 146.74 cfs @ 2.36 fps)
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Pond 9P: P-9

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

160
150
140
130
120
110
100

90
80
70
60
50
40
30
20
10

0

Inflow Area=55.360 ac
Peak Elev=915.78'

Storage=0.576 af

146.92 cfs146.74 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"Interim Spine Road_HydroCAD
  Printed  1/28/2016Prepared by {enter your company name here}

Page 198HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Pond 10P: P-10 Lowered 1 ft

[95] Warning: Outlet Device #1 rise exceeded
Inflow Area = 66.430 ac, 5.22% Impervious,  Inflow Depth = 3.83"    for  100-Year event
Inflow = 139.63 cfs @ 12.70 hrs,  Volume= 21.209 af
Outflow = 139.22 cfs @ 12.72 hrs,  Volume= 21.208 af,  Atten= 0%,  Lag= 1.5 min
Primary = 15.29 cfs @ 12.72 hrs,  Volume= 10.343 af
Secondary = 123.93 cfs @ 12.72 hrs,  Volume= 10.865 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 896.00'   Surf.Area= 0.290 ac   Storage= 0.700 af
Peak Elev= 898.35' @ 12.72 hrs   Surf.Area= 0.391 ac   Storage= 1.496 af   (0.796 af above start)
Plug-Flow detention time= 55.6 min calculated for 20.506 af (97% of inflow)
Center-of-Mass det. time= 17.3 min ( 930.7 - 913.4 )
Volume Invert Avail.Storage Storage Description

#1 892.00' 1.760 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
892.00 0.120 0.000 0.000
893.00 0.140 0.130 0.130
895.00 0.190 0.330 0.460
896.00 0.290 0.240 0.700
897.00 0.330 0.310 1.010
899.00 0.420 0.750 1.760

Device Routing     Invert Outlet Devices
#1 Primary 896.00' 2.5' long x 1.00' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#2 Secondary 897.40' 50.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=15.29 cfs @ 12.72 hrs  HW=898.35'  TW=895.15'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  (Orifice Controls 15.29 cfs @ 6.65 fps)

Secondary OutFlow  Max=123.91 cfs @ 12.72 hrs  HW=898.35'  TW=895.15'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 123.91 cfs @ 2.61 fps)
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Pond 10P: P-10 Lowered 1 ft
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Summary for Pond 11P: P-11

Inflow Area = 58.650 ac, 4.89% Impervious,  Inflow Depth = 4.45"    for  100-Year event
Inflow = 153.04 cfs @ 12.50 hrs,  Volume= 21.768 af
Outflow = 135.90 cfs @ 12.71 hrs,  Volume= 21.766 af,  Atten= 11%,  Lag= 12.3 min
Primary = 130.96 cfs @ 12.71 hrs,  Volume= 18.280 af
Secondary = 4.94 cfs @ 12.67 hrs,  Volume= 3.486 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 909.00'   Surf.Area= 1.210 ac   Storage= 3.640 af
Peak Elev= 912.68' @ 12.71 hrs   Surf.Area= 1.641 ac   Storage= 8.867 af   (5.227 af above start)
Plug-Flow detention time= 203.7 min calculated for 18.124 af (83% of inflow)
Center-of-Mass det. time= 89.2 min ( 935.6 - 846.4 )
Volume Invert Avail.Storage Storage Description

#1 905.00' 9.405 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
905.00 0.760 0.000 0.000
906.00 0.820 0.790 0.790
908.00 0.950 1.770 2.560
909.00 1.210 1.080 3.640
910.00 1.320 1.265 4.905
912.00 1.560 2.880 7.785
913.00 1.680 1.620 9.405

Device Routing     Invert Outlet Devices
#1 Primary 909.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 910.00' 24.0"  Round RCP_Round  24"   

L= 200.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 910.00' / 909.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 910.00' 24.0"  Round RCP_Round  24"   
L= 200.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 910.00' / 909.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#4 Primary 912.00' 60.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#5 Secondary 909.00' 12.0"  Round RCP_Round  12"   
L= 150.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 909.00' / 908.00'   S= 0.0067 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=130.95 cfs @ 12.71 hrs  HW=912.68'  TW=898.35'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 7.25 cfs @ 9.23 fps)
2=RCP_Round  24"  (Barrel Controls 16.98 cfs @ 5.41 fps)
3=RCP_Round  24"  (Barrel Controls 16.98 cfs @ 5.41 fps)
4=Broad-Crested Rectangular Weir  (Weir Controls 89.73 cfs @ 2.21 fps)

Secondary OutFlow  Max=4.94 cfs @ 12.67 hrs  HW=912.67'  TW=909.04'   (Dynamic Tailwater)
5=RCP_Round  12"  (Outlet Controls 4.94 cfs @ 6.29 fps)
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Summary for Pond 12P: P-12

Inflow Area = 79.640 ac, 7.40% Impervious,  Inflow Depth = 4.52"    for  100-Year event
Inflow = 148.48 cfs @ 12.72 hrs,  Volume= 29.994 af
Outflow = 116.29 cfs @ 13.01 hrs,  Volume= 29.986 af,  Atten= 22%,  Lag= 17.3 min
Primary = 116.29 cfs @ 13.01 hrs,  Volume= 29.986 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 893.00'   Surf.Area= 1.640 ac   Storage= 5.075 af
Peak Elev= 895.49' @ 13.01 hrs   Surf.Area= 1.971 ac   Storage= 9.562 af   (4.487 af above start)
Plug-Flow detention time= 231.9 min calculated for 24.911 af (83% of inflow)
Center-of-Mass det. time= 62.7 min ( 1,021.9 - 959.1 )
Volume Invert Avail.Storage Storage Description

#1 889.00' 10.590 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
889.00 1.070 0.000 0.000
890.00 1.150 1.110 1.110
892.00 1.330 2.480 3.590
893.00 1.640 1.485 5.075
894.00 1.770 1.705 6.780
896.00 2.040 3.810 10.590

Device Routing     Invert Outlet Devices
#1 Primary 893.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 893.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   

L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#4 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#5 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#6 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   
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Primary OutFlow  Max=116.29 cfs @ 13.01 hrs  HW=895.49'  TW=884.60'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 5.96 cfs @ 7.59 fps)
2=Orifice/Grate  (Orifice Controls 5.96 cfs @ 7.59 fps)
3=RCP_Arch  44x27  (Barrel Controls 26.09 cfs @ 5.45 fps)
4=RCP_Arch  44x27  (Barrel Controls 26.09 cfs @ 5.45 fps)
5=RCP_Arch  44x27  (Barrel Controls 26.09 cfs @ 5.45 fps)
6=RCP_Arch  44x27  (Barrel Controls 26.09 cfs @ 5.45 fps)
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Summary for Pond 13P: P-13

Inflow Area = 237.775 ac, 9.20% Impervious,  Inflow Depth = 4.57"    for  100-Year event
Inflow = 524.41 cfs @ 12.35 hrs,  Volume= 90.508 af
Outflow = 503.58 cfs @ 12.46 hrs,  Volume= 90.505 af,  Atten= 4%,  Lag= 6.4 min
Primary = 485.21 cfs @ 12.46 hrs,  Volume= 86.324 af
Secondary = 18.37 cfs @ 12.46 hrs,  Volume= 4.181 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 883.00'   Surf.Area= 1.870 ac   Storage= 4.265 af
Peak Elev= 885.22' @ 12.46 hrs   Surf.Area= 2.673 ac   Storage= 9.306 af   (5.041 af above start)
Plug-Flow detention time= 68.7 min calculated for 86.231 af (95% of inflow)
Center-of-Mass det. time= 12.6 min ( 903.8 - 891.2 )
Volume Invert Avail.Storage Storage Description

#1 878.00' 11.490 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
878.00 0.000 0.000 0.000
879.00 0.630 0.315 0.315
880.00 0.730 0.680 0.995
882.00 1.070 1.800 2.795
883.00 1.870 1.470 4.265
884.00 2.220 2.045 6.310
886.00 2.960 5.180 11.490

Device Routing     Invert Outlet Devices
#1 Primary 883.00' 55.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#3 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#4 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#5 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#6 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
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Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=485.21 cfs @ 12.46 hrs  HW=885.22'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 485.21 cfs @ 3.97 fps)

Secondary OutFlow  Max=18.37 cfs @ 12.46 hrs  HW=885.22'  TW=883.24'   (Dynamic Tailwater)
2=RCP_Round  12"  (Barrel Controls 3.67 cfs @ 4.68 fps)
3=RCP_Round  12"  (Barrel Controls 3.67 cfs @ 4.68 fps)
4=RCP_Round  12"  (Barrel Controls 3.67 cfs @ 4.68 fps)
5=RCP_Round  12"  (Barrel Controls 3.67 cfs @ 4.68 fps)
6=RCP_Round  12"  (Barrel Controls 3.67 cfs @ 4.68 fps)

Pond 13P: P-13
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Summary for Pond 17P: W-2

[80] Warning: Exceeded Pond P-5/P-6 by 0.17' @ 36.12 hrs (0.20 cfs 0.727 af) 
Inflow = 3.09 cfs @ 12.39 hrs,  Volume= 1.318 af
Outflow = 1.02 cfs @ 16.83 hrs,  Volume= 1.173 af,  Atten= 67%,  Lag= 266.4 min
Primary = 1.02 cfs @ 16.83 hrs,  Volume= 1.173 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 929.56' @ 16.83 hrs   Surf.Area= 1.185 ac   Storage= 0.638 af
Plug-Flow detention time= 577.2 min calculated for 1.173 af (89% of inflow)
Center-of-Mass det. time= 523.1 min ( 1,453.9 - 930.9 )
Volume Invert Avail.Storage Storage Description

#1 929.00' 1.175 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
929.00 1.090 0.000 0.000
930.00 1.260 1.175 1.175

Device Routing     Invert Outlet Devices
#1 Primary 929.10' 12.0"  Round RCP_Round  12"   

L= 300.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 929.10' / 916.00'   S= 0.0437 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.02 cfs @ 16.83 hrs  HW=929.56'  TW=914.88'   (Dynamic Tailwater)
1=RCP_Round  12"  (Inlet Controls 1.02 cfs @ 2.89 fps)
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Pond 17P: W-2

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

3

2

1

0

Peak Elev=929.56'
Storage=0.638 af

12.0"
Round Culvert

n=0.013
L=300.0'

S=0.0437 '/'

3.09 cfs

1.02 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"Interim Spine Road_HydroCAD
  Printed  1/28/2016Prepared by {enter your company name here}

Page 208HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Pond 36P: Culverts passing flow beneath Spine Road

Inflow Area = 52.790 ac, 0.00% Impervious,  Inflow Depth = 4.31"    for  100-Year event
Inflow = 161.15 cfs @ 12.43 hrs,  Volume= 18.977 af
Outflow = 161.15 cfs @ 12.43 hrs,  Volume= 18.977 af,  Atten= 0%,  Lag= 0.0 min
Primary = 127.00 cfs @ 12.25 hrs,  Volume= 18.235 af
Secondary = 34.15 cfs @ 12.43 hrs,  Volume= 0.742 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 888.46' @ 12.43 hrs   Surf.Area= 0.004 ac   Storage= 0.003 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 844.2 - 844.2 )
Volume Invert Avail.Storage Storage Description

#1 887.00' 0.026 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
887.00 0.000 0.000 0.000
887.50 0.002 0.001 0.001
890.50 0.007 0.014 0.014
892.00 0.009 0.012 0.026

Device Routing     Invert Outlet Devices
#1 Primary 887.00' Special & User-Defined   

Head  (feet)  0.00  0.10  0.20  0.30  0.40  0.50  5.00   
Disch. (cfs)  0.000  25.000  50.000  75.000  100.000  127.000  
127.000   

#2 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#4 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#5 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#6 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#7 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
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n= 0.013,  Flow Area= 1.77 sf   
#8 Secondary 887.50' 18.0"  Round RCP_Round  18"   

L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#9 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Primary OutFlow  Max=127.00 cfs @ 12.25 hrs  HW=887.60'  TW=884.93'   (Dynamic Tailwater)
1=Special & User-Defined  (Custom Controls 127.00 cfs)

Secondary OutFlow  Max=34.12 cfs @ 12.43 hrs  HW=888.46'  TW=885.22'   (Dynamic Tailwater)
2=RCP_Round  18"  (Barrel Controls 4.26 cfs @ 5.08 fps)
3=RCP_Round  18"  (Barrel Controls 4.26 cfs @ 5.08 fps)
4=RCP_Round  18"  (Barrel Controls 4.26 cfs @ 5.08 fps)
5=RCP_Round  18"  (Barrel Controls 4.26 cfs @ 5.08 fps)
6=RCP_Round  18"  (Barrel Controls 4.26 cfs @ 5.08 fps)
7=RCP_Round  18"  (Barrel Controls 4.26 cfs @ 5.08 fps)
8=RCP_Round  18"  (Barrel Controls 4.26 cfs @ 5.08 fps)
9=RCP_Round  18"  (Barrel Controls 4.26 cfs @ 5.08 fps)

Pond 36P: Culverts passing flow beneath Spine Road
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Summary for Pond CRH-1: CRH-1

Inflow Area = 6.955 ac, 46.76% Impervious,  Inflow Depth = 5.60"    for  100-Year event
Inflow = 38.37 cfs @ 12.15 hrs,  Volume= 3.247 af
Outflow = 25.53 cfs @ 12.31 hrs,  Volume= 3.247 af,  Atten= 33%,  Lag= 9.5 min
Discarded = 0.37 cfs @ 12.31 hrs,  Volume= 0.563 af
Primary = 25.16 cfs @ 12.31 hrs,  Volume= 2.685 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 878.81' @ 12.31 hrs   Surf.Area= 0.463 ac   Storage= 0.760 af
Plug-Flow detention time= 114.2 min calculated for 3.247 af (100% of inflow)
Center-of-Mass det. time= 114.3 min ( 895.5 - 781.2 )
Volume Invert Avail.Storage Storage Description

#1 876.00' 0.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
876.00 0.150 0.000 0.000
878.00 0.300 0.450 0.450
879.00 0.500 0.400 0.850

Device Routing     Invert Outlet Devices
#1 Discarded 876.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 877.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 877.00' / 876.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 877.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 877.00' / 876.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.37 cfs @ 12.31 hrs  HW=878.81'   (Free Discharge)
1=Exfiltration  ( Controls 0.37 cfs)

Primary OutFlow  Max=25.15 cfs @ 12.31 hrs  HW=878.81'   (Free Discharge)
2=Culvert  (Barrel Controls 12.58 cfs @ 5.53 fps)
3=Culvert  (Barrel Controls 12.58 cfs @ 5.53 fps)
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Pond CRH-1: CRH-1
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Summary for Pond CRH-2: CRH-2

Inflow Area = 10.214 ac, 37.73% Impervious,  Inflow Depth = 5.35"    for  100-Year event
Inflow = 48.13 cfs @ 12.21 hrs,  Volume= 4.557 af
Outflow = 27.85 cfs @ 12.47 hrs,  Volume= 4.557 af,  Atten= 42%,  Lag= 15.7 min
Discarded = 0.47 cfs @ 12.47 hrs,  Volume= 0.986 af
Primary = 27.38 cfs @ 12.47 hrs,  Volume= 3.571 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 883.78' @ 12.47 hrs   Surf.Area= 0.578 ac   Storage= 1.468 af
Plug-Flow detention time= 190.2 min calculated for 4.557 af (100% of inflow)
Center-of-Mass det. time= 190.4 min ( 982.8 - 792.4 )
Volume Invert Avail.Storage Storage Description

#1 880.00' 1.600 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
880.00 0.200 0.000 0.000
882.00 0.400 0.600 0.600
884.00 0.600 1.000 1.600

Device Routing     Invert Outlet Devices
#1 Primary 881.50' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 881.50' / 881.00'   S= 0.0032 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Primary 881.50' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 881.50' / 881.00'   S= 0.0032 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Discarded 880.00' 0.800 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.47 cfs @ 12.47 hrs  HW=883.78'   (Free Discharge)
3=Exfiltration  ( Controls 0.47 cfs)

Primary OutFlow  Max=27.38 cfs @ 12.47 hrs  HW=883.78'  TW=879.69'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 13.69 cfs @ 4.79 fps)
2=Culvert  (Barrel Controls 13.69 cfs @ 4.79 fps)
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Pond CRH-2: CRH-2
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Summary for Pond CRH-3: CRH-3

Inflow Area = 11.815 ac, 36.95% Impervious,  Inflow Depth = 4.33"    for  100-Year event
Inflow = 30.15 cfs @ 12.44 hrs,  Volume= 4.265 af
Outflow = 25.90 cfs @ 12.71 hrs,  Volume= 4.265 af,  Atten= 14%,  Lag= 15.7 min
Discarded = 0.38 cfs @ 12.71 hrs,  Volume= 0.519 af
Primary = 25.52 cfs @ 12.71 hrs,  Volume= 3.745 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 879.83' @ 12.71 hrs   Surf.Area= 0.466 ac   Storage= 0.769 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 82.2 min ( 919.3 - 837.1 )
Volume Invert Avail.Storage Storage Description

#1 877.00' 0.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
877.00 0.150 0.000 0.000
879.00 0.300 0.450 0.450
880.00 0.500 0.400 0.850

Device Routing     Invert Outlet Devices
#1 Discarded 877.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 878.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 878.00' / 877.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 878.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 878.00' / 877.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.38 cfs @ 12.71 hrs  HW=879.83'   (Free Discharge)
1=Exfiltration  ( Controls 0.38 cfs)

Primary OutFlow  Max=25.52 cfs @ 12.71 hrs  HW=879.83'   (Free Discharge)
2=Culvert  (Barrel Controls 12.76 cfs @ 5.55 fps)
3=Culvert  (Barrel Controls 12.76 cfs @ 5.55 fps)
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Pond CRH-3: CRH-3
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Summary for Pond P-5/P-6: P-5/P-6

Inflow Area = 43.346 ac, 18.61% Impervious,  Inflow Depth = 4.83"    for  100-Year event
Inflow = 208.93 cfs @ 12.15 hrs,  Volume= 17.441 af
Outflow = 112.99 cfs @ 12.39 hrs,  Volume= 17.434 af,  Atten= 46%,  Lag= 14.5 min
Primary = 109.91 cfs @ 12.39 hrs,  Volume= 16.116 af
Secondary = 3.09 cfs @ 12.39 hrs,  Volume= 1.318 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 929.00'   Surf.Area= 1.975 ac   Storage= 5.062 af
Peak Elev= 931.48' @ 12.39 hrs   Surf.Area= 2.486 ac   Storage= 10.663 af   (5.600 af above start)
Plug-Flow detention time= 294.2 min calculated for 12.371 af (71% of inflow)
Center-of-Mass det. time= 114.8 min ( 920.1 - 805.3 )
Volume Invert Avail.Storage Storage Description

#1 926.00' 14.650 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
926.00 1.510 0.000 0.000
928.00 1.710 3.220 3.220
930.00 2.240 3.950 7.170
931.00 2.400 2.320 9.490
933.00 2.760 5.160 14.650

Device Routing     Invert Outlet Devices
#1 Primary 929.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 929.50' 7.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Primary 930.50' 14.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 929.00' 9.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=109.90 cfs @ 12.39 hrs  HW=931.48'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 5.96 cfs @ 7.58 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 60.16 cfs @ 4.60 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 43.78 cfs @ 3.24 fps)

Secondary OutFlow  Max=3.09 cfs @ 12.39 hrs  HW=931.48'  TW=929.22'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 3.09 cfs @ 6.99 fps)
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Pond P-5/P-6: P-5/P-6
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Summary for Pond TI P: Thumb Infiltration (Thumb TP load only)

Inflow Area = 48.539 ac, 11.38% Impervious,  Inflow Depth = 2.41"    for  100-Year event
Inflow = 62.42 cfs @ 12.48 hrs,  Volume= 9.759 af
Outflow = 53.02 cfs @ 12.75 hrs,  Volume= 6.019 af,  Atten= 15%,  Lag= 16.2 min
Primary = 53.02 cfs @ 12.75 hrs,  Volume= 6.019 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 903.80' @ 12.75 hrs   Surf.Area= 1.000 ac   Storage= 3.804 af
Plug-Flow detention time= 229.2 min calculated for 6.018 af (62% of inflow)
Center-of-Mass det. time= 101.6 min ( 958.8 - 857.2 )
Volume Invert Avail.Storage Storage Description

#1 900.00' 5.000 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
900.00 1.000 0.000 0.000
901.00 1.000 1.000 1.000
902.00 1.000 1.000 2.000
903.00 1.000 1.000 3.000
904.00 1.000 1.000 4.000
905.00 1.000 1.000 5.000

Device Routing     Invert Outlet Devices
#1 Primary 903.74' 1,000.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

5.0' Crest Height   
Primary OutFlow  Max=52.85 cfs @ 12.75 hrs  HW=903.80'   (Free Discharge)

1=Sharp-Crested Rectangular Weir  (Weir Controls 52.85 cfs @ 0.83 fps)



Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"Interim Spine Road_HydroCAD
  Printed  1/28/2016Prepared by {enter your company name here}

Page 219HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Pond TI P: Thumb Infiltration (Thumb TP load only)

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

65
60
55
50
45
40
35
30
25
20
15
10

5
0

Inflow Area=48.539 ac
Peak Elev=903.80'
Storage=3.804 af

62.42 cfs

53.02 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"Interim Spine Road_HydroCAD
  Printed  1/28/2016Prepared by {enter your company name here}

Page 220HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Pond W-1: W-1

Inflow Area = 1.000 ac, 10.00% Impervious,  Inflow Depth = 21.59"    for  100-Year event
Inflow = 5.53 cfs @ 12.25 hrs,  Volume= 1.799 af
Outflow = 2.75 cfs @ 14.34 hrs,  Volume= 1.799 af,  Atten= 50%,  Lag= 125.5 min
Primary = 2.75 cfs @ 14.34 hrs,  Volume= 1.799 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 915.28' @ 14.34 hrs   Surf.Area= 0.744 ac   Storage= 0.371 af
Plug-Flow detention time= 106.0 min calculated for 1.799 af (100% of inflow)
Center-of-Mass det. time= 106.0 min ( 1,026.7 - 920.7 )
Volume Invert Avail.Storage Storage Description

#1 914.75' 0.950 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
914.75 0.660 0.000 0.000
916.00 0.860 0.950 0.950

Device Routing     Invert Outlet Devices
#1 Primary 914.75' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
Primary OutFlow  Max=2.75 cfs @ 14.34 hrs  HW=915.28'  TW=0.00'   (Dynamic Tailwater)

1=Orifice/Grate  (Orifice Controls 2.75 cfs @ 3.50 fps)
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Pond W-1: W-1
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Summary for Pond W-3: W-3

Inflow = 1.02 cfs @ 16.83 hrs,  Volume= 1.173 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 915.31' @ 96.00 hrs   Surf.Area= 2.133 ac   Storage= 1.173 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 914.75' 2.680 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
914.75 2.040 0.000 0.000
915.00 2.080 0.515 0.515
916.00 2.250 2.165 2.680

Pond W-3: W-3
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Summary for Pond W-4: W-4

Inflow Area = 2.980 ac, 26.17% Impervious,  Inflow Depth = 19.14"    for  100-Year event
Inflow = 21.33 cfs @ 12.08 hrs,  Volume= 4.752 af
Outflow = 4.11 cfs @ 15.14 hrs,  Volume= 4.732 af,  Atten= 81%,  Lag= 183.4 min
Primary = 4.11 cfs @ 15.14 hrs,  Volume= 4.732 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 909.25' @ 15.14 hrs   Surf.Area= 1.231 ac   Storage= 1.261 af
Plug-Flow detention time= 245.8 min calculated for 4.732 af (100% of inflow)
Center-of-Mass det. time= 242.2 min ( 1,224.2 - 982.0 )
Volume Invert Avail.Storage Storage Description

#1 908.00' 2.280 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
908.00 0.780 0.000 0.000
910.00 1.500 2.280 2.280

Device Routing     Invert Outlet Devices
#1 Primary 908.00' 12.0"  Round RCP_Round  12"   

L= 170.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 908.00' / 904.00'   S= 0.0235 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.11 cfs @ 15.14 hrs  HW=909.25'  TW=894.24'   (Dynamic Tailwater)
1=RCP_Round  12"  (Inlet Controls 4.11 cfs @ 5.23 fps)
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Pond W-4: W-4
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Summary for Pond W-5: W-5

Inflow Area = 7.608 ac, 48.41% Impervious,  Inflow Depth = 12.36"    for  100-Year event
Inflow = 73.62 cfs @ 12.02 hrs,  Volume= 7.835 af
Outflow = 15.85 cfs @ 13.13 hrs,  Volume= 7.828 af,  Atten= 78%,  Lag= 66.4 min
Primary = 15.85 cfs @ 13.13 hrs,  Volume= 7.828 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 882.75'   Surf.Area= 4.910 ac   Storage= 3.412 af
Peak Elev= 883.30' @ 13.13 hrs   Surf.Area= 5.645 ac   Storage= 6.307 af   (2.894 af above start)
Plug-Flow detention time= 520.4 min calculated for 4.415 af (56% of inflow)
Center-of-Mass det. time= 194.5 min ( 1,024.1 - 829.7 )
Volume Invert Avail.Storage Storage Description

#1 882.00' 7.390 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
882.00 4.190 0.000 0.000
883.00 5.150 4.670 4.670
883.49 5.950 2.720 7.390

Device Routing     Invert Outlet Devices
#1 Primary 882.75' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 882.75' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=15.85 cfs @ 13.13 hrs  HW=883.30'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  (Weir Controls 7.92 cfs @ 2.43 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 7.92 cfs @ 2.43 fps)
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Pond W-5: W-5
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Summary for Link 53L: Sum of Outlet #2 Discharges to Round Lake

Inflow Area = 133.156 ac, 9.78% Impervious,  Inflow Depth = 4.46"    for  100-Year event
Inflow = 276.90 cfs @ 12.51 hrs,  Volume= 49.540 af
Primary = 276.90 cfs @ 12.51 hrs,  Volume= 49.540 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 53L: Sum of Outlet #2 Discharges to Round Lake
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Summary for Link 54L: Sum of Discharges from P-13 and W-5

Inflow Area = 245.383 ac, 10.42% Impervious,  Inflow Depth = 4.60"    for  100-Year event
Inflow = 498.50 cfs @ 12.46 hrs,  Volume= 94.152 af
Primary = 498.50 cfs @ 12.46 hrs,  Volume= 94.152 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 54L: Sum of Discharges from P-13 and W-5
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Summary for Link 55L: Sum of Outlet #1 Discharges to Round Lake

Inflow Area = 8.860 ac, 6.43% Impervious,  Inflow Depth = 4.49"    for  100-Year event
Inflow = 11.11 cfs @ 13.27 hrs,  Volume= 3.318 af
Primary = 11.11 cfs @ 13.27 hrs,  Volume= 3.318 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 55L: Sum of Outlet #1 Discharges to Round Lake
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Summary for Link 57L: Outlet #3 Discharge to Round Lake

Inflow Area = 25.238 ac, 19.96% Impervious,  Inflow Depth = 4.09"    for  100-Year event
Inflow = 70.31 cfs @ 12.43 hrs,  Volume= 8.599 af
Primary = 70.31 cfs @ 12.43 hrs,  Volume= 8.599 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 57L: Outlet #3 Discharge to Round Lake
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Fully Developed Conditions 

Hydrology and Hydraulics Modeling (HydroCAD) 
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

5.038 98   (SB 51)
56.502 98 Impervious  (SB 22, SB 27, SB 3)
20.200 65 Offsite subbasin 51  (SB 51)

7.656 49 Pervious  (SB 22, SB 27)
22.050 74 Pervious  (SB 3)
13.406 98 impermiable  (SB 24, SB 9)

191.729 98 impervious  (1S, SB 1, SB 10, SB 12, SB 14, SB 15, SB 16, SB 18, SB 19, SB 2, SB 
25, SB 26, SB 28, SB 29, SB 5, SB 7, SB 8)

6.029 100 impervious  (SB 11, SB 13, SB 17, SB 4, SB 6)
17.322 74 permiable  (SB 24, SB 9)

161.530 74 pervious  (1S, SB 1, SB 10, SB 11, SB 12, SB 13, SB 14, SB 15, SB 16, SB 17, SB 
18, SB 19, SB 2, SB 25, SB 26, SB 28, SB 29, SB 4, SB 5, SB 6, SB 7, SB 8)

501.462 86 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
0.000 HSG D

501.462 Other 1S, SB 1, SB 10, SB 11, SB 12, SB 13, SB 14, SB 15, SB 16, SB 17, SB 18, SB 
19, SB 2, SB 22, SB 24, SB 25, SB 26, SB 27, SB 28, SB 29, SB 3, SB 4, SB 5, 
SB 51, SB 6, SB 7, SB 8, SB 9

501.462 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.000 5.038 5.038 SB 51
0.000 0.000 0.000 0.000 56.502 56.502 Impervious SB 22, SB 27, 

SB 3
0.000 0.000 0.000 0.000 20.200 20.200 Offsite subbasin 51 SB 51
0.000 0.000 0.000 0.000 29.706 29.706 Pervious SB 22, SB 27, 

SB 3
0.000 0.000 0.000 0.000 13.406 13.406 impermiable SB 24, SB 9
0.000 0.000 0.000 0.000 197.758 197.758 impervious 1S, SB 1, SB 

10, SB 11, SB 
12, SB 13, SB 
14, SB 15, SB 
16, SB 17, SB 
18, SB 19, SB 
2, SB 25, SB 
26, SB 28, SB 
29, SB 4, SB 5, 
SB 6, SB 7, SB 
8

0.000 0.000 0.000 0.000 17.322 17.322 permiable SB 24, SB 9
0.000 0.000 0.000 0.000 161.530 161.530 pervious 1S, SB 1, SB 

10, SB 11, SB 
12, SB 13, SB 
14, SB 15, SB 
16, SB 17, SB 
18, SB 19, SB 
2, SB 25, SB 
26, SB 28, SB 
29, SB 4, SB 5, 
SB 6, SB 7, SB 
8

0.000 0.000 0.000 0.000 501.462 501.462 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 4P 915.80 915.95 50.0 -0.0030 0.013 24.0 0.0 0.0
2 11P 910.00 909.00 200.0 0.0050 0.013 24.0 0.0 0.0
3 11P 910.00 909.00 200.0 0.0050 0.013 24.0 0.0 0.0
4 11P 909.00 908.00 150.0 0.0067 0.013 12.0 0.0 0.0
5 12P 893.50 893.35 30.0 0.0050 0.013 43.8 26.6 0.0
6 12P 893.50 893.35 30.0 0.0050 0.013 43.8 26.6 0.0
7 12P 893.50 893.35 30.0 0.0050 0.013 43.8 26.6 0.0
8 12P 893.50 893.35 30.0 0.0050 0.013 43.8 26.6 0.0
9 13P 883.00 882.75 100.0 0.0025 0.013 12.0 0.0 0.0

10 13P 883.00 882.75 100.0 0.0025 0.013 12.0 0.0 0.0
11 13P 883.00 882.75 100.0 0.0025 0.013 12.0 0.0 0.0
12 13P 883.00 882.75 100.0 0.0025 0.013 12.0 0.0 0.0
13 13P 883.00 882.75 100.0 0.0025 0.013 12.0 0.0 0.0
14 14P 893.00 892.75 50.0 0.0050 0.013 18.0 0.0 0.0
15 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
16 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
17 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
18 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
19 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
20 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
21 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
22 36P 887.50 886.50 100.0 0.0100 0.013 18.0 0.0 0.0
23 CRH-1 877.00 876.00 155.0 0.0065 0.013 24.0 0.0 0.0
24 CRH-1 877.00 876.00 155.0 0.0065 0.013 24.0 0.0 0.0
25 CRH-2 881.50 881.00 155.0 0.0032 0.013 24.0 0.0 0.0
26 CRH-2 881.50 881.00 155.0 0.0032 0.013 24.0 0.0 0.0
27 CRH-3 878.00 877.00 155.0 0.0065 0.013 24.0 0.0 0.0
28 CRH-3 878.00 877.00 155.0 0.0065 0.013 24.0 0.0 0.0
29 P8 897.00 895.94 380.0 0.0028 0.013 24.0 0.0 0.0
30 W-2 929.10 916.00 300.0 0.0437 0.013 12.0 0.0 0.0
31 W-4 908.00 904.00 170.0 0.0235 0.013 12.0 0.0 0.0
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious
Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.601 ac   31.98% Impervious   Runoff Depth=1.37"Subcatchment 1S: To Rice Creek
   Tc=5.7 min   CN=74/98   Runoff=2.97 cfs  0.183 af

Runoff Area=52.192 ac   48.35% Impervious   Runoff Depth=1.66"Subcatchment SB 1: SB 1
   Tc=53.1 min   CN=74/98   Runoff=44.04 cfs  7.233 af

Runoff Area=6.389 ac   7.62% Impervious   Runoff Depth=0.93"Subcatchment SB 10: SB 10
   Tc=7.3 min   CN=74/98   Runoff=7.36 cfs  0.497 af

Runoff Area=3.293 ac   32.16% Impervious   Runoff Depth=1.45"Subcatchment SB 11: SB 11
   Tc=11.7 min   CN=74/100   Runoff=4.75 cfs  0.397 af

Runoff Area=1.382 ac   38.71% Impervious   Runoff Depth=1.49"Subcatchment SB 12: SB 12
   Tc=9.5 min   CN=74/98   Runoff=2.34 cfs  0.172 af

Runoff Area=2.985 ac   30.99% Impervious   Runoff Depth=1.42"Subcatchment SB 13: SB 13
   Tc=9.4 min   CN=74/100   Runoff=4.64 cfs  0.354 af

Runoff Area=10.225 ac   42.62% Impervious   Runoff Depth=1.56"Subcatchment SB 14: SB 14
   Tc=4.3 min   CN=74/98   Runoff=23.23 cfs  1.330 af

Runoff Area=58.564 ac   48.22% Impervious   Runoff Depth=1.66"Subcatchment SB 15: SB 15
   Tc=31.3 min   CN=74/98   Runoff=64.93 cfs  8.104 af

Runoff Area=32.428 ac   33.53% Impervious   Runoff Depth=1.40"Subcatchment SB 16: SB 16
   Tc=12.1 min   CN=74/98   Runoff=46.47 cfs  3.776 af

Runoff Area=7.608 ac   48.41% Impervious   Runoff Depth=1.78"Subcatchment SB 17: SB 17
   Tc=4.3 min   CN=74/100   Runoff=18.70 cfs  1.126 af

Runoff Area=52.908 ac   84.55% Impervious   Runoff Depth=2.31"Subcatchment SB 18: SB 18
   Tc=33.5 min   CN=74/98   Runoff=79.77 cfs  10.194 af

Runoff Area=21.198 ac   39.93% Impervious   Runoff Depth=1.51"Subcatchment SB 19: SB 19
   Tc=24.7 min   CN=74/98   Runoff=23.92 cfs  2.671 af

Runoff Area=11.400 ac   84.29% Impervious   Runoff Depth=2.31"Subcatchment SB 2: SB 2
   Tc=16.6 min   CN=74/98   Runoff=23.93 cfs  2.192 af

Runoff Area=41.911 ac   82.19% Impervious   Runoff Depth=2.14"Subcatchment SB 22: SB 22
   Tc=41.0 min   CN=49/98   Runoff=52.40 cfs  7.462 af

Runoff Area=4.939 ac   98.22% Impervious   Runoff Depth=2.56"Subcatchment SB 24: SB 24
   Tc=7.5 min   CN=74/98   Runoff=16.07 cfs  1.052 af

Runoff Area=5.012 ac   95.71% Impervious   Runoff Depth=2.51"Subcatchment SB 25: SB 25
   Tc=10.7 min   CN=74/98   Runoff=13.90 cfs  1.049 af
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Runoff Area=14.335 ac   98.27% Impervious   Runoff Depth=2.56"Subcatchment SB 26: SB 26
   Tc=25.4 min   CN=74/98   Runoff=27.53 cfs  3.056 af

Runoff Area=6.629 ac   97.12% Impervious   Runoff Depth=2.52"Subcatchment SB 27: SB 27 (Thumb Road)
   Tc=27.6 min   CN=49/98   Runoff=12.02 cfs  1.390 af

Runoff Area=6.955 ac   46.76% Impervious   Runoff Depth=1.63"Subcatchment SB 28: SB 28
   Tc=14.6 min   CN=74/98   Runoff=10.87 cfs  0.947 af

Runoff Area=10.214 ac   37.73% Impervious   Runoff Depth=1.47"Subcatchment SB 29: SB 29
   Tc=19.1 min   CN=74/98   Runoff=12.67 cfs  1.253 af

Runoff Area=37.668 ac   41.46% Impervious   Runoff Depth=1.54"Subcatchment SB 3: SB 3
   Tc=15.3 min   CN=74/98   Runoff=54.30 cfs  4.833 af

Runoff Area=0.599 ac   19.70% Impervious   Runoff Depth=1.19"Subcatchment SB 4: SB 4
   Tc=5.9 min   CN=74/100   Runoff=0.93 cfs  0.060 af

Runoff Area=7.853 ac   70.37% Impervious   Runoff Depth=2.06"Subcatchment SB 5: SB 5
   Tc=59.3 min   CN=74/98   Runoff=7.70 cfs  1.347 af

Runoff Area=25.238 ac   19.96% Impervious   Runoff Depth=0.86"Subcatchment SB 51: Offsite Subbasin 51
   Tc=32.8 min   CN=65/98   Runoff=12.44 cfs  1.805 af

Runoff Area=0.997 ac   24.47% Impervious   Runoff Depth=1.29"Subcatchment SB 6: SB 6
   Tc=20.3 min   CN=74/100   Runoff=1.01 cfs  0.107 af

Runoff Area=21.555 ac   84.83% Impervious   Runoff Depth=2.32"Subcatchment SB 7: SB 7
   Tc=5.7 min   CN=74/98   Runoff=68.54 cfs  4.162 af

Runoff Area=29.595 ac   30.01% Impervious   Runoff Depth=1.33"Subcatchment SB 8: SB 8
   Tc=47.1 min   CN=74/98   Runoff=21.21 cfs  3.290 af

Runoff Area=25.789 ac   33.17% Impervious   Runoff Depth=1.39"Subcatchment SB 9: SB 9
   Tc=30.0 min   CN=74/98   Runoff=24.30 cfs  2.989 af

Peak Elev=916.51'  Storage=11.001 af   Inflow=90.72 cfs  17.776 afPond 3P: P-3
   Outflow=46.80 cfs  17.759 af

Peak Elev=916.23'  Storage=1.025 af   Inflow=7.70 cfs  1.347 afPond 4P: P-4
   Primary=1.52 cfs  0.485 af   Secondary=2.32 cfs  0.862 af   Outflow=3.83 cfs  1.347 af

Peak Elev=915.39'  Storage=1.241 af   Inflow=21.21 cfs  3.290 afPond 7P: P-7
   Outflow=21.61 cfs  3.290 af

Peak Elev=915.35'  Storage=0.439 af   Inflow=41.03 cfs  6.280 afPond 9P: P-9
   Outflow=40.96 cfs  6.280 af

Peak Elev=897.48'  Storage=1.172 af   Inflow=14.23 cfs  5.606 afPond 10P: P-10
   Primary=11.01 cfs  5.505 af   Secondary=2.42 cfs  0.100 af   Outflow=13.43 cfs  5.605 af

Peak Elev=910.94'  Storage=6.202 af   Inflow=42.67 cfs  6.677 afPond 11P: P-11
   Primary=13.46 cfs  4.943 af   Secondary=3.61 cfs  1.732 af   Outflow=17.07 cfs  6.675 af
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Peak Elev=893.86'  Storage=6.533 af   Inflow=25.40 cfs  9.002 afPond 12P: P-12
   Outflow=12.77 cfs  8.994 af

Peak Elev=884.08'  Storage=6.493 af   Inflow=197.71 cfs  30.805 afPond 13P: P-13
   Primary=165.33 cfs  29.381 af   Secondary=10.39 cfs  1.421 af   Outflow=175.72 cfs  30.802 af

Peak Elev=892.95'  Storage=5.837 af   Inflow=23.92 cfs  2.671 afPond 14P: P-14
   Outflow=3.68 cfs  2.669 af

Peak Elev=903.81'  Storage=3.810 af   Inflow=62.51 cfs  8.852 afPond 23P: Thumb Infiltration (Thumb TP 
   Outflow=61.16 cfs  5.112 af

Peak Elev=903.40'  Storage=3.403 af   Inflow=79.77 cfs  10.194 afPond 31P: SB 18 Infiltration
   Outflow=79.67 cfs  6.874 af

Peak Elev=887.32'  Storage=0.000 af   Inflow=79.67 cfs  6.874 afPond 36P: Culverts passing flow beneath 
   Primary=79.68 cfs  6.874 af   Secondary=0.00 cfs  0.000 af   Outflow=79.68 cfs  6.874 af

Peak Elev=877.67'  Storage=0.354 af   Inflow=10.87 cfs  0.947 afPond CRH-1: CRH-1
   Discarded=0.22 cfs  0.471 af   Primary=4.58 cfs  0.476 af   Outflow=4.80 cfs  0.947 af

Peak Elev=882.04'  Storage=0.617 af   Inflow=12.67 cfs  1.253 afPond CRH-2: CRH-2
   Discarded=0.33 cfs  0.833 af   Primary=2.29 cfs  0.420 af   Outflow=2.62 cfs  1.254 af

Peak Elev=878.30'  Storage=0.259 af   Inflow=2.97 cfs  0.603 afPond CRH-3: CRH-3
   Discarded=0.20 cfs  0.381 af   Primary=0.97 cfs  0.222 af   Outflow=1.17 cfs  0.603 af

Peak Elev=924.94'  Storage=4.760 af   Inflow=54.34 cfs  10.477 afPond P1/P2: P-1/P-2
   Outflow=52.67 cfs  10.470 af

Peak Elev=930.72'  Storage=8.830 af   Inflow=66.74 cfs  5.941 afPond P5/P6: P-5/P-6
   Primary=5.60 cfs  3.144 af   Secondary=1.26 cfs  0.681 af   Outflow=6.86 cfs  3.826 af

Peak Elev=897.62'  Storage=0.712 af   Inflow=7.36 cfs  0.497 afPond P8: P-8
24.0"  Round Culvert  n=0.013  L=380.0'  S=0.0028 '/'   Outflow=1.25 cfs  0.491 af

Peak Elev=915.09'  Storage=0.231 af   Inflow=2.44 cfs  0.969 afPond W-1: W-1
   Outflow=2.00 cfs  0.969 af

Peak Elev=929.37'  Storage=0.413 af   Inflow=1.26 cfs  0.681 afPond W-2: W-2
12.0"  Round Culvert  n=0.013  L=300.0'  S=0.0437 '/'   Outflow=0.37 cfs  0.536 af

Peak Elev=915.01'  Storage=0.536 af   Inflow=0.37 cfs  0.536 afPond W-3: W-3
   Outflow=0.00 cfs  0.000 af

Peak Elev=908.83'  Storage=0.769 af   Inflow=5.28 cfs  2.086 afPond W-4: W-4
12.0"  Round Culvert  n=0.013  L=170.0'  S=0.0235 '/'   Outflow=2.69 cfs  2.067 af

Peak Elev=882.98'  Storage=8.297 af   Inflow=20.53 cfs  2.547 afPond W-5: W-5
   Outflow=4.37 cfs  2.540 af



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}

Page 9HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

   Inflow=168.38 cfs  31.921 afLink 49L: Sum of P-13 and W-5 Discharges to Rice Creek
   Primary=168.38 cfs  31.921 af

   Inflow=3.24 cfs  1.454 afLink 50L: Outlet #1 Discharge to Round Lake
   Primary=3.24 cfs  1.454 af

   Inflow=46.80 cfs  17.759 afLink 51L: Outlet #2 Discharge to Round Lake
   Primary=46.80 cfs  17.759 af

   Inflow=12.44 cfs  1.805 afLink 52L: Outlet #3 Discharge to Round Lake
   Primary=12.44 cfs  1.805 af

Total Runoff Area = 501.462 ac   Runoff Volume = 73.031 af   Average Runoff Depth = 1.75"
45.62% Pervious = 228.758 ac     54.38% Impervious = 272.704 ac



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}

Page 10HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: To Rice Creek

Runoff = 2.97 cfs @ 12.04 hrs,  Volume= 0.183 af,  Depth= 1.37"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 0.512 98 impervious
* 1.089 74 pervious

1.601 82 Weighted Average
1.089 68.02% Pervious Area
0.512 31.98% Impervious Area

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

5.7 Direct Entry, 

Subcatchment 1S: To Rice Creek

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=1.601 ac
Runoff Volume=0.183 af

Runoff Depth=1.37"
Tc=5.7 min

CN=74/98

2.97 cfs
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Summary for Subcatchment SB 1: SB 1

Runoff = 44.04 cfs @ 12.69 hrs,  Volume= 7.233 af,  Depth= 1.66"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 26.958 74 pervious
* 25.234 98 impervious

52.192 86 Weighted Average
26.958 51.65% Pervious Area
25.234 48.35% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
53.1 Direct Entry, 

Subcatchment SB 1: SB 1

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=52.192 ac
Runoff Volume=7.233 af

Runoff Depth=1.66"
Tc=53.1 min

CN=74/98

44.04 cfs
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Summary for Subcatchment SB 10: SB 10

Runoff = 7.36 cfs @ 12.06 hrs,  Volume= 0.497 af,  Depth= 0.93"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 5.902 74 pervious
* 0.487 98 impervious

6.389 76 Weighted Average
5.902 92.38% Pervious Area
0.487 7.62% Impervious Area

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

7.3 Direct Entry, 

Subcatchment SB 10: SB 10

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=6.389 ac
Runoff Volume=0.497 af

Runoff Depth=0.93"
Tc=7.3 min

CN=74/98

7.36 cfs
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Summary for Subcatchment SB 11: SB 11

Runoff = 4.75 cfs @ 12.12 hrs,  Volume= 0.397 af,  Depth= 1.45"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 2.234 74 pervious
* 1.059 100 impervious

3.293 82 Weighted Average
2.234 67.84% Pervious Area
1.059 32.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.7 Direct Entry, 

Subcatchment SB 11: SB 11

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=3.293 ac
Runoff Volume=0.397 af

Runoff Depth=1.45"
Tc=11.7 min

CN=74/100

4.75 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}

Page 14HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment SB 12: SB 12

Runoff = 2.34 cfs @ 12.08 hrs,  Volume= 0.172 af,  Depth= 1.49"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 0.847 74 pervious
* 0.535 98 impervious

1.382 83 Weighted Average
0.847 61.29% Pervious Area
0.535 38.71% Impervious Area

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

9.5 Direct Entry, 

Subcatchment SB 12: SB 12

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=1.382 ac
Runoff Volume=0.172 af

Runoff Depth=1.49"
Tc=9.5 min

CN=74/98

2.34 cfs
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Summary for Subcatchment SB 13: SB 13

Runoff = 4.64 cfs @ 12.08 hrs,  Volume= 0.354 af,  Depth= 1.42"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 2.060 74 pervious
* 0.925 100 impervious

2.985 82 Weighted Average
2.060 69.01% Pervious Area
0.925 30.99% Impervious Area

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

9.4 Direct Entry, 

Subcatchment SB 13: SB 13

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=2.985 ac
Runoff Volume=0.354 af

Runoff Depth=1.42"
Tc=9.4 min
CN=74/100

4.64 cfs
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Summary for Subcatchment SB 14: SB 14

Runoff = 23.23 cfs @ 12.02 hrs,  Volume= 1.330 af,  Depth= 1.56"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 5.867 74 pervious
* 4.358 98 impervious

10.225 84 Weighted Average
5.867 57.38% Pervious Area
4.358 42.62% Impervious Area

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

4.3 Direct Entry, 

Subcatchment SB 14: SB 14

Runoff

Hydrograph
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=10.225 ac
Runoff Volume=1.330 af

Runoff Depth=1.56"
Tc=4.3 min

CN=74/98

23.23 cfs
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Summary for Subcatchment SB 15: SB 15

Runoff = 64.93 cfs @ 12.39 hrs,  Volume= 8.104 af,  Depth= 1.66"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 30.326 74 pervious
* 28.238 98 impervious

58.564 86 Weighted Average
30.326 51.78% Pervious Area
28.238 48.22% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
31.3 Direct Entry, 

Subcatchment SB 15: SB 15
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=58.564 ac
Runoff Volume=8.104 af

Runoff Depth=1.66"
Tc=31.3 min

CN=74/98

64.93 cfs
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  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 16: SB 16

Runoff = 46.47 cfs @ 12.12 hrs,  Volume= 3.776 af,  Depth= 1.40"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 21.555 74 pervious
* 10.873 98 impervious

32.428 82 Weighted Average
21.555 66.47% Pervious Area
10.873 33.53% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
12.1 Direct Entry, 

Subcatchment SB 16: SB 16

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=32.428 ac
Runoff Volume=3.776 af

Runoff Depth=1.40"
Tc=12.1 min

CN=74/98

46.47 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 17: SB 17

Runoff = 18.70 cfs @ 12.02 hrs,  Volume= 1.126 af,  Depth= 1.78"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 3.925 74 pervious
* 3.683 100 impervious

7.608 87 Weighted Average
3.925 51.59% Pervious Area
3.683 48.41% Impervious Area

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

4.3 Direct Entry, 

Subcatchment SB 17: SB 17

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=7.608 ac
Runoff Volume=1.126 af

Runoff Depth=1.78"
Tc=4.3 min
CN=74/100

18.70 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 18: SB 18

Runoff = 79.77 cfs @ 12.40 hrs,  Volume= 10.194 af,  Depth= 2.31"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 8.172 74 pervious
* 44.736 98 impervious

52.908 94 Weighted Average
8.172 15.45% Pervious Area

44.736 84.55% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
33.5 Direct Entry, 

Subcatchment SB 18: SB 18

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=52.908 ac
Runoff Volume=10.194 af

Runoff Depth=2.31"
Tc=33.5 min

CN=74/98

79.77 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 19: SB 19

Runoff = 23.92 cfs @ 12.30 hrs,  Volume= 2.671 af,  Depth= 1.51"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 12.734 74 pervious
* 8.464 98 impervious

21.198 84 Weighted Average
12.734 60.07% Pervious Area

8.464 39.93% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
24.7 Direct Entry, 

Subcatchment SB 19: SB 19

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=21.198 ac
Runoff Volume=2.671 af

Runoff Depth=1.51"
Tc=24.7 min

CN=74/98

23.92 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 2: SB 2

Runoff = 23.93 cfs @ 12.18 hrs,  Volume= 2.192 af,  Depth= 2.31"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 1.791 74 pervious
* 9.609 98 impervious

11.400 94 Weighted Average
1.791 15.71% Pervious Area
9.609 84.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.6 Direct Entry, 

Subcatchment SB 2: SB 2

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=11.400 ac
Runoff Volume=2.192 af

Runoff Depth=2.31"
Tc=16.6 min

CN=74/98

23.93 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 22: SB 22

Runoff = 52.40 cfs @ 12.52 hrs,  Volume= 7.462 af,  Depth= 2.14"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 7.465 49 Pervious
* 34.446 98 Impervious

41.911 89 Weighted Average
7.465 17.81% Pervious Area

34.446 82.19% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
41.0 Direct Entry, 

Subcatchment SB 22: SB 22

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=41.911 ac
Runoff Volume=7.462 af

Runoff Depth=2.14"
Tc=41.0 min

CN=49/98

52.40 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 24: SB 24

Runoff = 16.07 cfs @ 12.05 hrs,  Volume= 1.052 af,  Depth= 2.56"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 0.088 74 permiable
* 4.851 98 impermiable

4.939 98 Weighted Average
0.088 1.78% Pervious Area
4.851 98.22% Impervious Area

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

7.5 Direct Entry, 

Subcatchment SB 24: SB 24

Runoff
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Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=4.939 ac
Runoff Volume=1.052 af

Runoff Depth=2.56"
Tc=7.5 min

CN=74/98

16.07 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 25: SB 25

Runoff = 13.90 cfs @ 12.09 hrs,  Volume= 1.049 af,  Depth= 2.51"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 0.215 74 pervious
* 4.797 98 impervious

5.012 97 Weighted Average
0.215 4.29% Pervious Area
4.797 95.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.7 Direct Entry, 

Subcatchment SB 25: SB 25

Runoff
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Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=5.012 ac
Runoff Volume=1.049 af

Runoff Depth=2.51"
Tc=10.7 min

CN=74/98

13.90 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 26: SB 26

Runoff = 27.53 cfs @ 12.28 hrs,  Volume= 3.056 af,  Depth= 2.56"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 0.248 74 pervious
* 14.087 98 impervious

14.335 98 Weighted Average
0.248 1.73% Pervious Area

14.087 98.27% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
25.4 Direct Entry, 

Subcatchment SB 26: SB 26

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=14.335 ac
Runoff Volume=3.056 af

Runoff Depth=2.56"
Tc=25.4 min

CN=74/98

27.53 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 27: SB 27 (Thumb Road)

Runoff = 12.02 cfs @ 12.32 hrs,  Volume= 1.390 af,  Depth= 2.52"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 0.191 49 Pervious
* 6.438 98 Impervious

6.629 97 Weighted Average
0.191 2.88% Pervious Area
6.438 97.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
27.6 Direct Entry, 

Subcatchment SB 27: SB 27 (Thumb Road)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=6.629 ac
Runoff Volume=1.390 af

Runoff Depth=2.52"
Tc=27.6 min

CN=49/98

12.02 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 28: SB 28

Runoff = 10.87 cfs @ 12.15 hrs,  Volume= 0.947 af,  Depth= 1.63"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 3.703 74 pervious
* 3.252 98 impervious

6.955 85 Weighted Average
3.703 53.24% Pervious Area
3.252 46.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.6 Direct Entry, 

Subcatchment SB 28: SB 28

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=6.955 ac
Runoff Volume=0.947 af

Runoff Depth=1.63"
Tc=14.6 min

CN=74/98

10.87 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 29: SB 29

Runoff = 12.67 cfs @ 12.22 hrs,  Volume= 1.253 af,  Depth= 1.47"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 6.360 74 pervious
* 3.854 98 impervious

10.214 83 Weighted Average
6.360 62.27% Pervious Area
3.854 37.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment SB 29: SB 29

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=10.214 ac
Runoff Volume=1.253 af

Runoff Depth=1.47"
Tc=19.1 min

CN=74/98

12.67 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 3: SB 3

Runoff = 54.30 cfs @ 12.16 hrs,  Volume= 4.833 af,  Depth= 1.54"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 22.050 74 Pervious
* 15.618 98 Impervious

37.668 84 Weighted Average
22.050 58.54% Pervious Area
15.618 41.46% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
15.3 Direct Entry, 

Subcatchment SB 3: SB 3
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=37.668 ac
Runoff Volume=4.833 af

Runoff Depth=1.54"
Tc=15.3 min

CN=74/98

54.30 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 4: SB 4

Runoff = 0.93 cfs @ 12.04 hrs,  Volume= 0.060 af,  Depth= 1.19"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 0.481 74 pervious
* 0.118 100 impervious

0.599 79 Weighted Average
0.481 80.30% Pervious Area
0.118 19.70% Impervious Area

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

5.9 Direct Entry, 

Subcatchment SB 4: SB 4
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=0.599 ac
Runoff Volume=0.060 af

Runoff Depth=1.19"
Tc=5.9 min
CN=74/100

0.93 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 5: SB 5

Runoff = 7.70 cfs @ 12.72 hrs,  Volume= 1.347 af,  Depth= 2.06"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 2.327 74 pervious
* 5.526 98 impervious

7.853 91 Weighted Average
2.327 29.63% Pervious Area
5.526 70.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
59.3 Direct Entry, 

Subcatchment SB 5: SB 5
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=7.853 ac
Runoff Volume=1.347 af

Runoff Depth=2.06"
Tc=59.3 min

CN=74/98

7.70 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 51: Offsite Subbasin 51

Runoff = 12.44 cfs @ 12.43 hrs,  Volume= 1.805 af,  Depth= 0.86"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 20.200 65 Offsite subbasin 51
* 5.038 98

25.238 72 Weighted Average
20.200 80.04% Pervious Area

5.038 19.96% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
32.8 Direct Entry, 

Subcatchment SB 51: Offsite Subbasin 51
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=25.238 ac
Runoff Volume=1.805 af

Runoff Depth=0.86"
Tc=32.8 min

CN=65/98

12.44 cfs
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  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 6: SB 6

Runoff = 1.01 cfs @ 12.25 hrs,  Volume= 0.107 af,  Depth= 1.29"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 0.753 74 pervious
* 0.244 100 impervious

0.997 80 Weighted Average
0.753 75.53% Pervious Area
0.244 24.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.3 Direct Entry, 

Subcatchment SB 6: SB 6
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=0.997 ac
Runoff Volume=0.107 af

Runoff Depth=1.29"
Tc=20.3 min

CN=74/100

1.01 cfs
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Summary for Subcatchment SB 7: SB 7

Runoff = 68.54 cfs @ 12.03 hrs,  Volume= 4.162 af,  Depth= 2.32"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 3.269 74 pervious
* 18.286 98 impervious

21.555 94 Weighted Average
3.269 15.17% Pervious Area

18.286 84.83% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 Direct Entry, 

Subcatchment SB 7: SB 7

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=21.555 ac
Runoff Volume=4.162 af

Runoff Depth=2.32"
Tc=5.7 min

CN=74/98

68.54 cfs
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Summary for Subcatchment SB 8: SB 8

Runoff = 21.21 cfs @ 12.62 hrs,  Volume= 3.290 af,  Depth= 1.33"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 20.714 74 pervious
* 8.881 98 impervious

29.595 81 Weighted Average
20.714 69.99% Pervious Area

8.881 30.01% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
47.1 Direct Entry, 

Subcatchment SB 8: SB 8

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=29.595 ac
Runoff Volume=3.290 af

Runoff Depth=1.33"
Tc=47.1 min

CN=74/98

21.21 cfs
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Summary for Subcatchment SB 9: SB 9

Runoff = 24.30 cfs @ 12.37 hrs,  Volume= 2.989 af,  Depth= 1.39"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"

Area (ac) CN Description
* 17.234 74 permiable
* 8.555 98 impermiable

25.789 82 Weighted Average
17.234 66.83% Pervious Area

8.555 33.17% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
30.0 Direct Entry, 

Subcatchment SB 9: SB 9
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
2-Year Rainfall=2.82"

Runoff Area=25.789 ac
Runoff Volume=2.989 af

Runoff Depth=1.39"
Tc=30.0 min

CN=74/98

24.30 cfs
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Summary for Pond 3P: P-3

Inflow Area = 133.365 ac, 58.87% Impervious,  Inflow Depth = 1.60"    for  2-Year event
Inflow = 90.72 cfs @ 12.04 hrs,  Volume= 17.776 af
Outflow = 46.80 cfs @ 13.14 hrs,  Volume= 17.759 af,  Atten= 48%,  Lag= 65.7 min
Primary = 46.80 cfs @ 13.14 hrs,  Volume= 17.759 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 914.00'   Surf.Area= 1.790 ac   Storage= 5.827 af
Peak Elev= 916.51' @ 13.14 hrs   Surf.Area= 2.310 ac   Storage= 11.001 af   (5.175 af above start)
Plug-Flow detention time= 520.8 min calculated for 11.932 af (67% of inflow)
Center-of-Mass det. time= 182.4 min ( 1,098.7 - 916.3 )
Volume Invert Avail.Storage Storage Description

#1 909.85' 20.423 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
909.85 1.130 0.000 0.000
912.00 1.360 2.677 2.677
916.00 2.220 7.160 9.837
918.00 2.570 4.790 14.627
920.10 2.950 5.796 20.423

Device Routing     Invert Outlet Devices
#1 Primary 914.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 918.25' 10.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Primary 915.00' 7.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=46.80 cfs @ 13.14 hrs  HW=916.51'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 6.00 cfs @ 7.63 fps)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Sharp-Crested Rectangular Weir  (Weir Controls 40.80 cfs @ 4.02 fps)
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Pond 3P: P-3
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Inflow Area=133.365 ac
Peak Elev=916.51'
Storage=11.001 af

90.72 cfs

46.80 cfs
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Summary for Pond 4P: P-4

Inflow Area = 7.853 ac, 70.37% Impervious,  Inflow Depth = 2.06"    for  2-Year event
Inflow = 7.70 cfs @ 12.72 hrs,  Volume= 1.347 af
Outflow = 3.83 cfs @ 13.38 hrs,  Volume= 1.347 af,  Atten= 50%,  Lag= 39.6 min
Primary = 1.52 cfs @ 13.40 hrs,  Volume= 0.485 af
Secondary = 2.32 cfs @ 13.33 hrs,  Volume= 0.862 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.275 ac   Storage= 0.646 af
Peak Elev= 916.23' @ 13.40 hrs   Surf.Area= 0.344 ac   Storage= 1.025 af   (0.379 af above start)
Plug-Flow detention time= 321.5 min calculated for 0.701 af (52% of inflow)
Center-of-Mass det. time= 59.9 min ( 880.2 - 820.3 )
Volume Invert Avail.Storage Storage Description

#1 910.90' 1.728 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.90 0.070 0.000 0.000
912.00 0.090 0.088 0.088
914.00 0.220 0.310 0.398
916.00 0.330 0.550 0.948
918.00 0.450 0.780 1.728

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Secondary 915.00' 9.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 915.95' 24.0"  Round RCP_Round  24"   

L= 50.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 915.80' / 915.95'   S= -0.0030 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.52 cfs @ 13.40 hrs  HW=916.23'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 1.05 cfs @ 5.34 fps)
3=RCP_Round  24"  (Barrel Controls 0.47 cfs @ 1.43 fps)

Secondary OutFlow  Max=2.32 cfs @ 13.33 hrs  HW=916.22'  TW=915.04'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 2.32 cfs @ 5.24 fps)
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Pond 4P: P-4
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Inflow Area=7.853 ac
Peak Elev=916.23'

Storage=1.025 af

7.70 cfs

3.83 cfs

1.52 cfs2.32 cfs
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Summary for Pond 7P: P-7

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
Inflow Area = 29.595 ac, 30.01% Impervious,  Inflow Depth = 1.33"    for  2-Year event
Inflow = 21.21 cfs @ 12.62 hrs,  Volume= 3.290 af
Outflow = 21.61 cfs @ 12.68 hrs,  Volume= 3.290 af,  Atten= 0%,  Lag= 3.6 min
Primary = 21.61 cfs @ 12.68 hrs,  Volume= 3.290 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.440 ac   Storage= 1.062 af
Peak Elev= 915.39' @ 12.60 hrs   Surf.Area= 0.486 ac   Storage= 1.241 af   (0.179 af above start)
Plug-Flow detention time= 198.2 min calculated for 2.228 af (68% of inflow)
Center-of-Mass det. time= 11.5 min ( 853.5 - 842.0 )
Volume Invert Avail.Storage Storage Description

#1 910.95' 2.122 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.95 0.110 0.000 0.000
912.00 0.180 0.152 0.152
914.00 0.340 0.520 0.672
915.00 0.440 0.390 1.062
916.00 0.560 0.500 1.562
917.00 0.560 0.560 2.122

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 75.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=21.88 cfs @ 12.68 hrs  HW=915.38'  TW=915.34'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 21.88 cfs @ 0.76 fps)
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Pond 7P: P-7
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Inflow Area=29.595 ac
Peak Elev=915.39'
Storage=1.241 af

21.21 cfs21.61 cfs
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Summary for Pond 9P: P-9

Inflow Area = 55.384 ac, 31.48% Impervious,  Inflow Depth = 1.36"    for  2-Year event
Inflow = 41.03 cfs @ 12.51 hrs,  Volume= 6.280 af
Outflow = 40.96 cfs @ 12.53 hrs,  Volume= 6.280 af,  Atten= 0%,  Lag= 1.3 min
Primary = 40.96 cfs @ 12.53 hrs,  Volume= 6.280 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.210 ac   Storage= 0.353 af
Peak Elev= 915.35' @ 12.53 hrs   Surf.Area= 0.280 ac   Storage= 0.439 af   (0.086 af above start)
Plug-Flow detention time= 58.4 min calculated for 5.927 af (94% of inflow)
Center-of-Mass det. time= 2.7 min ( 841.3 - 838.6 )
Volume Invert Avail.Storage Storage Description

#1 910.50' 1.673 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.50 0.020 0.000 0.000
912.00 0.050 0.052 0.052
913.00 0.070 0.060 0.112
914.00 0.100 0.085 0.198
915.00 0.210 0.155 0.353
916.00 0.410 0.310 0.662
918.00 0.600 1.010 1.673

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 80.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=40.96 cfs @ 12.53 hrs  HW=915.35'  TW=910.20'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 40.96 cfs @ 1.46 fps)
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Pond 9P: P-9
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Inflow Area=55.384 ac
Peak Elev=915.35'
Storage=0.439 af

41.03 cfs40.96 cfs
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Summary for Pond 10P: P-10

[95] Warning: Outlet Device #1 rise exceeded
Inflow Area = 66.448 ac, 29.37% Impervious,  Inflow Depth = 1.01"    for  2-Year event
Inflow = 14.23 cfs @ 13.20 hrs,  Volume= 5.606 af
Outflow = 13.43 cfs @ 13.49 hrs,  Volume= 5.605 af,  Atten= 6%,  Lag= 17.0 min
Primary = 11.01 cfs @ 13.49 hrs,  Volume= 5.505 af
Secondary = 2.42 cfs @ 13.49 hrs,  Volume= 0.100 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 896.00'   Surf.Area= 0.290 ac   Storage= 0.700 af
Peak Elev= 897.48' @ 13.49 hrs   Surf.Area= 0.351 ac   Storage= 1.172 af   (0.472 af above start)
Plug-Flow detention time= 174.3 min calculated for 4.905 af (87% of inflow)
Center-of-Mass det. time= 38.1 min ( 1,034.5 - 996.4 )
Volume Invert Avail.Storage Storage Description

#1 892.00' 1.760 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
892.00 0.120 0.000 0.000
893.00 0.140 0.130 0.130
895.00 0.190 0.330 0.460
896.00 0.290 0.240 0.700
897.00 0.330 0.310 1.010
899.00 0.420 0.750 1.760

Device Routing     Invert Outlet Devices
#1 Primary 896.00' 2.5' long x 1.00' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#2 Secondary 897.40' 50.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=11.01 cfs @ 13.49 hrs  HW=897.48'  TW=893.73'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  (Orifice Controls 11.01 cfs @ 4.79 fps)

Secondary OutFlow  Max=2.42 cfs @ 13.49 hrs  HW=897.48'  TW=893.73'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 2.42 cfs @ 0.64 fps)
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Pond 10P: P-10
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Inflow Area=66.448 ac
Peak Elev=897.48'
Storage=1.172 af
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11.01 cfs

2.42 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}

Page 48HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Pond 11P: P-11

Inflow Area = 58.677 ac, 31.52% Impervious,  Inflow Depth = 1.37"    for  2-Year event
Inflow = 42.67 cfs @ 12.52 hrs,  Volume= 6.677 af
Outflow = 17.07 cfs @ 13.25 hrs,  Volume= 6.675 af,  Atten= 60%,  Lag= 43.7 min
Primary = 13.46 cfs @ 13.25 hrs,  Volume= 4.943 af
Secondary = 3.61 cfs @ 13.25 hrs,  Volume= 1.732 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 909.00'   Surf.Area= 1.210 ac   Storage= 3.640 af
Peak Elev= 910.94' @ 13.25 hrs   Surf.Area= 1.433 ac   Storage= 6.202 af   (2.562 af above start)
Plug-Flow detention time= 498.3 min calculated for 3.035 af (45% of inflow)
Center-of-Mass det. time= 141.9 min ( 979.8 - 837.9 )
Volume Invert Avail.Storage Storage Description

#1 905.00' 9.405 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
905.00 0.760 0.000 0.000
906.00 0.820 0.790 0.790
908.00 0.950 1.770 2.560
909.00 1.210 1.080 3.640
910.00 1.320 1.265 4.905
912.00 1.560 2.880 7.785
913.00 1.680 1.620 9.405

Device Routing     Invert Outlet Devices
#1 Primary 909.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 910.00' 24.0"  Round RCP_Round  24"   

L= 200.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 910.00' / 909.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 910.00' 24.0"  Round RCP_Round  24"   
L= 200.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 910.00' / 909.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#4 Primary 912.00' 60.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#5 Secondary 909.00' 12.0"  Round RCP_Round  12"   
L= 150.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 909.00' / 908.00'   S= 0.0067 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=13.46 cfs @ 13.25 hrs  HW=910.94'  TW=897.39'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 5.27 cfs @ 6.71 fps)
2=RCP_Round  24"  (Barrel Controls 4.09 cfs @ 4.13 fps)
3=RCP_Round  24"  (Barrel Controls 4.09 cfs @ 4.13 fps)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=3.61 cfs @ 13.25 hrs  HW=910.94'  TW=908.55'   (Dynamic Tailwater)
5=RCP_Round  12"  (Barrel Controls 3.61 cfs @ 4.60 fps)

Pond 11P: P-11
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Inflow Area=58.677 ac
Peak Elev=910.94'
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Summary for Pond 12P: P-12

Inflow Area = 79.658 ac, 31.13% Impervious,  Inflow Depth > 1.36"    for  2-Year event
Inflow = 25.40 cfs @ 12.02 hrs,  Volume= 9.002 af
Outflow = 12.77 cfs @ 14.53 hrs,  Volume= 8.994 af,  Atten= 50%,  Lag= 150.3 min
Primary = 12.77 cfs @ 14.53 hrs,  Volume= 8.994 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 893.00'   Surf.Area= 1.640 ac   Storage= 5.075 af
Peak Elev= 893.86' @ 14.53 hrs   Surf.Area= 1.752 ac   Storage= 6.533 af   (1.458 af above start)
Plug-Flow detention time= 695.3 min calculated for 3.919 af (44% of inflow)
Center-of-Mass det. time= 112.9 min ( 1,150.3 - 1,037.3 )
Volume Invert Avail.Storage Storage Description

#1 889.00' 10.590 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
889.00 1.070 0.000 0.000
890.00 1.150 1.110 1.110
892.00 1.330 2.480 3.590
893.00 1.640 1.485 5.075
894.00 1.770 1.705 6.780
896.00 2.040 3.810 10.590

Device Routing     Invert Outlet Devices
#1 Primary 893.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 893.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   

L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#4 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#5 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#6 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   
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Primary OutFlow  Max=12.77 cfs @ 14.53 hrs  HW=893.86'  TW=883.34'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 3.51 cfs @ 4.47 fps)
2=Orifice/Grate  (Orifice Controls 3.51 cfs @ 4.47 fps)
3=RCP_Arch  44x27  (Barrel Controls 1.44 cfs @ 2.43 fps)
4=RCP_Arch  44x27  (Barrel Controls 1.44 cfs @ 2.43 fps)
5=RCP_Arch  44x27  (Barrel Controls 1.44 cfs @ 2.43 fps)
6=RCP_Arch  44x27  (Barrel Controls 1.44 cfs @ 2.43 fps)

Pond 12P: P-12
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Summary for Pond 13P: P-13

Inflow Area = 237.893 ac, 51.59% Impervious,  Inflow Depth = 1.55"    for  2-Year event
Inflow = 197.71 cfs @ 12.35 hrs,  Volume= 30.805 af
Outflow = 175.72 cfs @ 12.52 hrs,  Volume= 30.802 af,  Atten= 11%,  Lag= 9.9 min
Primary = 165.33 cfs @ 12.52 hrs,  Volume= 29.381 af
Secondary = 10.39 cfs @ 12.52 hrs,  Volume= 1.421 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 883.00'   Surf.Area= 1.870 ac   Storage= 4.265 af
Peak Elev= 884.08' @ 12.52 hrs   Surf.Area= 2.250 ac   Storage= 6.493 af   (2.228 af above start)
Plug-Flow detention time= 160.9 min calculated for 26.537 af (86% of inflow)
Center-of-Mass det. time= 18.9 min ( 937.7 - 918.8 )
Volume Invert Avail.Storage Storage Description

#1 878.00' 11.490 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
878.00 0.000 0.000 0.000
879.00 0.630 0.315 0.315
880.00 0.730 0.680 0.995
882.00 1.070 1.800 2.795
883.00 1.870 1.470 4.265
884.00 2.220 2.045 6.310
886.00 2.960 5.180 11.490

Device Routing     Invert Outlet Devices
#1 Primary 883.00' 55.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#3 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#4 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#5 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#6 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
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Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=165.31 cfs @ 12.52 hrs  HW=884.08'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 165.31 cfs @ 2.78 fps)

Secondary OutFlow  Max=10.39 cfs @ 12.52 hrs  HW=884.08'  TW=882.93'   (Dynamic Tailwater)
2=RCP_Round  12"  (Barrel Controls 2.08 cfs @ 3.04 fps)
3=RCP_Round  12"  (Barrel Controls 2.08 cfs @ 3.04 fps)
4=RCP_Round  12"  (Barrel Controls 2.08 cfs @ 3.04 fps)
5=RCP_Round  12"  (Barrel Controls 2.08 cfs @ 3.04 fps)
6=RCP_Round  12"  (Barrel Controls 2.08 cfs @ 3.04 fps)
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Summary for Pond 14P: P-14

Inflow Area = 21.198 ac, 39.93% Impervious,  Inflow Depth = 1.51"    for  2-Year event
Inflow = 23.92 cfs @ 12.30 hrs,  Volume= 2.671 af
Outflow = 3.68 cfs @ 13.21 hrs,  Volume= 2.669 af,  Atten= 85%,  Lag= 54.4 min
Primary = 3.68 cfs @ 13.21 hrs,  Volume= 2.669 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 892.00'   Surf.Area= 1.380 ac   Storage= 4.490 af
Peak Elev= 892.95' @ 13.21 hrs   Surf.Area= 1.465 ac   Storage= 5.837 af   (1.347 af above start)
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 239.6 min ( 1,049.8 - 810.2 )
Volume Invert Avail.Storage Storage Description

#1 888.00' 9.910 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
888.00 0.950 0.000 0.000
890.00 1.080 2.030 2.030
892.00 1.380 2.460 4.490
893.00 1.470 1.425 5.915
894.00 1.570 1.520 7.435
895.50 1.730 2.475 9.910

Device Routing     Invert Outlet Devices
#1 Primary 892.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 893.00' 18.0"  Round RCP_Round  18"   

L= 50.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 893.00' / 892.75'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Primary OutFlow  Max=3.68 cfs @ 13.21 hrs  HW=892.95'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 3.68 cfs @ 4.69 fps)
2=RCP_Round  18"  ( Controls 0.00 cfs)
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Pond 14P: P-14
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Summary for Pond 23P: Thumb Infiltration (Thumb TP load only)

Inflow Area = 48.540 ac, 84.23% Impervious,  Inflow Depth = 2.19"    for  2-Year event
Inflow = 62.51 cfs @ 12.44 hrs,  Volume= 8.852 af
Outflow = 61.16 cfs @ 12.54 hrs,  Volume= 5.112 af,  Atten= 2%,  Lag= 5.6 min
Primary = 61.16 cfs @ 12.54 hrs,  Volume= 5.112 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 903.81' @ 12.54 hrs   Surf.Area= 1.000 ac   Storage= 3.810 af
Plug-Flow detention time= 214.4 min calculated for 5.112 af (58% of inflow)
Center-of-Mass det. time= 103.7 min ( 893.9 - 790.2 )
Volume Invert Avail.Storage Storage Description

#1 900.00' 5.000 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
900.00 1.000 0.000 0.000
901.00 1.000 1.000 1.000
902.00 1.000 1.000 2.000
903.00 1.000 1.000 3.000
904.00 1.000 1.000 4.000
905.00 1.000 1.000 5.000

Device Routing     Invert Outlet Devices
#1 Primary 903.74' 1,000.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

5.0' Crest Height   
Primary OutFlow  Max=61.12 cfs @ 12.54 hrs  HW=903.81'   (Free Discharge)

1=Sharp-Crested Rectangular Weir  (Weir Controls 61.12 cfs @ 0.87 fps)
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Pond 23P: Thumb Infiltration (Thumb TP load only)
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Inflow Area=48.540 ac
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Summary for Pond 31P: SB 18 Infiltration

Inflow Area = 52.908 ac, 84.55% Impervious,  Inflow Depth = 2.31"    for  2-Year event
Inflow = 79.77 cfs @ 12.40 hrs,  Volume= 10.194 af
Outflow = 79.67 cfs @ 12.41 hrs,  Volume= 6.874 af,  Atten= 0%,  Lag= 0.5 min
Primary = 79.67 cfs @ 12.41 hrs,  Volume= 6.874 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 903.40' @ 12.41 hrs   Surf.Area= 1.000 ac   Storage= 3.403 af
Plug-Flow detention time= 178.8 min calculated for 6.873 af (67% of inflow)
Center-of-Mass det. time= 81.2 min ( 871.0 - 789.8 )
Volume Invert Avail.Storage Storage Description

#1 900.00' 5.000 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
900.00 1.000 0.000 0.000
901.00 1.000 1.000 1.000
902.00 1.000 1.000 2.000
903.00 1.000 1.000 3.000
904.00 1.000 1.000 4.000
905.00 1.000 1.000 5.000

Device Routing     Invert Outlet Devices
#1 Primary 903.32' 1,000.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

0.8' Crest Height   
Primary OutFlow  Max=79.65 cfs @ 12.41 hrs  HW=903.40'  TW=887.32'   (Dynamic Tailwater)

1=Sharp-Crested Rectangular Weir  (Weir Controls 79.65 cfs @ 0.96 fps)
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Pond 31P: SB 18 Infiltration
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Summary for Pond 36P: Culverts passing flow beneath Spine Road

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
Inflow Area = 52.908 ac, 84.55% Impervious,  Inflow Depth = 1.56"    for  2-Year event
Inflow = 79.67 cfs @ 12.41 hrs,  Volume= 6.874 af
Outflow = 79.68 cfs @ 12.40 hrs,  Volume= 6.874 af,  Atten= 0%,  Lag= 0.0 min
Primary = 79.68 cfs @ 12.40 hrs,  Volume= 6.874 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 887.32' @ 12.40 hrs   Surf.Area= 0.002 ac   Storage= 0.000 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 871.0 - 871.0 )
Volume Invert Avail.Storage Storage Description

#1 887.00' 0.025 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
887.00 0.000 0.000 0.000
887.50 0.003 0.001 0.001
890.50 0.006 0.014 0.014
892.00 0.009 0.011 0.025

Device Routing     Invert Outlet Devices
#1 Primary 887.00' Special & User-Defined   

Head  (feet)  0.00  0.10  0.20  0.30  0.40  0.50  5.00   
Disch. (cfs)  0.000  25.000  50.000  75.000  100.000  125.000  
125.000   

#2 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#4 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#5 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#6 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#7 Secondary 887.50' 18.0"  Round RCP_Round  18"   
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L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#8 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#9 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Primary OutFlow  Max=79.65 cfs @ 12.40 hrs  HW=887.32'  TW=884.02'   (Dynamic Tailwater)
1=Special & User-Defined  (Custom Controls 79.65 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=887.00'  TW=883.00'   (Dynamic Tailwater)
2=RCP_Round  18"  ( Controls 0.00 cfs)
3=RCP_Round  18"  ( Controls 0.00 cfs)
4=RCP_Round  18"  ( Controls 0.00 cfs)
5=RCP_Round  18"  ( Controls 0.00 cfs)
6=RCP_Round  18"  ( Controls 0.00 cfs)
7=RCP_Round  18"  ( Controls 0.00 cfs)
8=RCP_Round  18"  ( Controls 0.00 cfs)
9=RCP_Round  18"  ( Controls 0.00 cfs)

Pond 36P: Culverts passing flow beneath Spine Road
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Summary for Pond CRH-1: CRH-1

Inflow Area = 6.955 ac, 46.76% Impervious,  Inflow Depth = 1.63"    for  2-Year event
Inflow = 10.87 cfs @ 12.15 hrs,  Volume= 0.947 af
Outflow = 4.80 cfs @ 12.48 hrs,  Volume= 0.947 af,  Atten= 56%,  Lag= 19.6 min
Discarded = 0.22 cfs @ 12.48 hrs,  Volume= 0.471 af
Primary = 4.58 cfs @ 12.48 hrs,  Volume= 0.476 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 877.67' @ 12.48 hrs   Surf.Area= 0.275 ac   Storage= 0.354 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 270.2 min ( 1,064.9 - 794.7 )
Volume Invert Avail.Storage Storage Description

#1 876.00' 0.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
876.00 0.150 0.000 0.000
878.00 0.300 0.450 0.450
879.00 0.500 0.400 0.850

Device Routing     Invert Outlet Devices
#1 Discarded 876.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 877.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 877.00' / 876.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 877.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 877.00' / 876.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.22 cfs @ 12.48 hrs  HW=877.67'   (Free Discharge)
1=Exfiltration  ( Controls 0.22 cfs)

Primary OutFlow  Max=4.58 cfs @ 12.48 hrs  HW=877.67'   (Free Discharge)
2=Culvert  (Barrel Controls 2.29 cfs @ 3.72 fps)
3=Culvert  (Barrel Controls 2.29 cfs @ 3.72 fps)
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Pond CRH-1: CRH-1
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Summary for Pond CRH-2: CRH-2

Inflow Area = 10.214 ac, 37.73% Impervious,  Inflow Depth = 1.47"    for  2-Year event
Inflow = 12.67 cfs @ 12.22 hrs,  Volume= 1.253 af
Outflow = 2.62 cfs @ 12.88 hrs,  Volume= 1.254 af,  Atten= 79%,  Lag= 39.4 min
Discarded = 0.33 cfs @ 12.88 hrs,  Volume= 0.833 af
Primary = 2.29 cfs @ 12.88 hrs,  Volume= 0.420 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 882.04' @ 12.88 hrs   Surf.Area= 0.404 ac   Storage= 0.617 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 500.6 min ( 1,307.9 - 807.2 )
Volume Invert Avail.Storage Storage Description

#1 880.00' 1.600 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
880.00 0.200 0.000 0.000
882.00 0.400 0.600 0.600
884.00 0.600 1.000 1.600

Device Routing     Invert Outlet Devices
#1 Discarded 880.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 881.50' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 881.50' / 881.00'   S= 0.0032 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 881.50' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 881.50' / 881.00'   S= 0.0032 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.33 cfs @ 12.88 hrs  HW=882.04'   (Free Discharge)
1=Exfiltration  ( Controls 0.33 cfs)

Primary OutFlow  Max=2.29 cfs @ 12.88 hrs  HW=882.04'  TW=877.79'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 1.15 cfs @ 2.51 fps)
3=Culvert  (Barrel Controls 1.15 cfs @ 2.51 fps)
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Pond CRH-2: CRH-2
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Summary for Pond CRH-3: CRH-3

Inflow Area = 11.815 ac, 36.95% Impervious,  Inflow Depth = 0.61"    for  2-Year event
Inflow = 2.97 cfs @ 12.04 hrs,  Volume= 0.603 af
Outflow = 1.17 cfs @ 14.13 hrs,  Volume= 0.603 af,  Atten= 61%,  Lag= 125.4 min
Discarded = 0.20 cfs @ 14.13 hrs,  Volume= 0.381 af
Primary = 0.97 cfs @ 14.13 hrs,  Volume= 0.222 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 878.30' @ 14.13 hrs   Surf.Area= 0.248 ac   Storage= 0.259 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 351.8 min ( 1,209.1 - 857.3 )
Volume Invert Avail.Storage Storage Description

#1 877.00' 0.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
877.00 0.150 0.000 0.000
879.00 0.300 0.450 0.450
880.00 0.500 0.400 0.850

Device Routing     Invert Outlet Devices
#1 Discarded 877.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 878.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 878.00' / 877.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 878.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 878.00' / 877.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.20 cfs @ 14.13 hrs  HW=878.30'   (Free Discharge)
1=Exfiltration  ( Controls 0.20 cfs)

Primary OutFlow  Max=0.97 cfs @ 14.13 hrs  HW=878.30'   (Free Discharge)
2=Culvert  (Barrel Controls 0.48 cfs @ 2.44 fps)
3=Culvert  (Barrel Controls 0.48 cfs @ 2.44 fps)
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Pond CRH-3: CRH-3
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Summary for Pond P1/P2: P-1/P-2

Inflow Area = 68.531 ac, 57.92% Impervious,  Inflow Depth = 1.83"    for  2-Year event
Inflow = 54.34 cfs @ 12.57 hrs,  Volume= 10.477 af
Outflow = 52.67 cfs @ 12.67 hrs,  Volume= 10.470 af,  Atten= 3%,  Lag= 6.2 min
Primary = 52.67 cfs @ 12.67 hrs,  Volume= 10.470 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 924.00'   Surf.Area= 1.270 ac   Storage= 3.500 af
Peak Elev= 924.94' @ 12.67 hrs   Surf.Area= 1.411 ac   Storage= 4.760 af   (1.260 af above start)
Plug-Flow detention time= 302.4 min calculated for 6.969 af (67% of inflow)
Center-of-Mass det. time= 96.8 min ( 907.5 - 810.7 )
Volume Invert Avail.Storage Storage Description

#1 920.00' 6.340 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
920.00 0.650 0.000 0.000
922.00 0.790 1.440 1.440
924.00 1.270 2.060 3.500
926.00 1.570 2.840 6.340

Device Routing     Invert Outlet Devices
#1 Primary 924.40' 40.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 924.00' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
Primary OutFlow  Max=52.66 cfs @ 12.67 hrs  HW=924.94'  TW=916.30'   (Dynamic Tailwater)

1=Sharp-Crested Rectangular Weir  (Weir Controls 51.75 cfs @ 2.40 fps)
2=Orifice/Grate  (Orifice Controls 0.92 cfs @ 4.67 fps)
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Pond P1/P2: P-1/P-2
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Summary for Pond P5/P6: P-5/P-6

Inflow Area = 43.279 ac, 47.44% Impervious,  Inflow Depth = 1.65"    for  2-Year event
Inflow = 66.74 cfs @ 12.15 hrs,  Volume= 5.941 af
Outflow = 6.86 cfs @ 13.07 hrs,  Volume= 3.826 af,  Atten= 90%,  Lag= 55.4 min
Primary = 5.60 cfs @ 13.07 hrs,  Volume= 3.144 af
Secondary = 1.26 cfs @ 13.07 hrs,  Volume= 0.681 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 929.00'   Surf.Area= 1.975 ac   Storage= 5.062 af
Peak Elev= 930.72' @ 13.07 hrs   Surf.Area= 2.356 ac   Storage= 8.830 af   (3.767 af above start)
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 335.9 min ( 1,129.6 - 793.7 )
Volume Invert Avail.Storage Storage Description

#1 926.00' 14.650 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
926.00 1.510 0.000 0.000
928.00 1.710 3.220 3.220
930.00 2.240 3.950 7.170
931.00 2.400 2.320 9.490
933.00 2.760 5.160 14.650

Device Routing     Invert Outlet Devices
#1 Primary 930.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 930.50' 7.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Primary 931.50' 14.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 930.00' 9.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=5.60 cfs @ 13.07 hrs  HW=930.72'  TW=916.51'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 3.21 cfs @ 4.09 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 2.38 cfs @ 1.54 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=1.26 cfs @ 13.07 hrs  HW=930.72'  TW=929.06'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 1.26 cfs @ 2.89 fps)
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Pond P5/P6: P-5/P-6
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Summary for Pond P8: P-8

Inflow Area = 6.389 ac, 7.62% Impervious,  Inflow Depth = 0.93"    for  2-Year event
Inflow = 7.36 cfs @ 12.06 hrs,  Volume= 0.497 af
Outflow = 1.25 cfs @ 12.60 hrs,  Volume= 0.491 af,  Atten= 83%,  Lag= 32.2 min
Primary = 1.25 cfs @ 12.60 hrs,  Volume= 0.491 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 897.00'   Surf.Area= 0.300 ac   Storage= 0.495 af
Peak Elev= 897.62' @ 12.65 hrs   Surf.Area= 0.394 ac   Storage= 0.712 af   (0.217 af above start)
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 274.4 min ( 1,119.7 - 845.3 )
Volume Invert Avail.Storage Storage Description

#1 893.00' 1.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
893.00 0.030 0.000 0.000
894.00 0.070 0.050 0.050
896.00 0.150 0.220 0.270
897.00 0.300 0.225 0.495
898.00 0.450 0.375 0.870
900.00 0.530 0.980 1.850

Device Routing     Invert Outlet Devices
#1 Primary 897.00' 24.0"  Round RCP_Round  24"   

L= 380.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 897.00' / 895.94'   S= 0.0028 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.24 cfs @ 12.60 hrs  HW=897.62'  TW=896.73'   (Dynamic Tailwater)
1=RCP_Round  24"  (Outlet Controls 1.24 cfs @ 2.23 fps)
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Pond P8: P-8
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Summary for Pond W-1: W-1

Inflow Area = 0.997 ac, 24.47% Impervious,  Inflow Depth = 11.67"    for  2-Year event
Inflow = 2.44 cfs @ 13.25 hrs,  Volume= 0.969 af
Outflow = 2.00 cfs @ 14.40 hrs,  Volume= 0.969 af,  Atten= 18%,  Lag= 69.3 min
Primary = 2.00 cfs @ 14.40 hrs,  Volume= 0.969 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 915.09' @ 14.40 hrs   Surf.Area= 0.714 ac   Storage= 0.231 af
Plug-Flow detention time= 121.0 min calculated for 0.969 af (100% of inflow)
Center-of-Mass det. time= 120.8 min ( 990.9 - 870.1 )
Volume Invert Avail.Storage Storage Description

#1 914.75' 0.950 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
914.75 0.660 0.000 0.000
916.00 0.860 0.950 0.950

Device Routing     Invert Outlet Devices
#1 Primary 914.75' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
Primary OutFlow  Max=2.00 cfs @ 14.40 hrs  HW=915.09'  TW=0.00'   (Dynamic Tailwater)

1=Orifice/Grate  (Weir Controls 2.00 cfs @ 1.90 fps)
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Summary for Pond W-2: W-2

Inflow = 1.26 cfs @ 13.07 hrs,  Volume= 0.681 af
Outflow = 0.37 cfs @ 20.19 hrs,  Volume= 0.536 af,  Atten= 70%,  Lag= 426.8 min
Primary = 0.37 cfs @ 20.19 hrs,  Volume= 0.536 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 929.37' @ 20.19 hrs   Surf.Area= 1.153 ac   Storage= 0.413 af
Plug-Flow detention time= 878.1 min calculated for 0.536 af (79% of inflow)
Center-of-Mass det. time= 760.2 min ( 1,809.8 - 1,049.7 )
Volume Invert Avail.Storage Storage Description

#1 929.00' 1.175 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
929.00 1.090 0.000 0.000
930.00 1.260 1.175 1.175

Device Routing     Invert Outlet Devices
#1 Primary 929.10' 12.0"  Round RCP_Round  12"   

L= 300.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 929.10' / 916.00'   S= 0.0437 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.37 cfs @ 20.19 hrs  HW=929.37'  TW=914.81'   (Dynamic Tailwater)
1=RCP_Round  12"  (Inlet Controls 0.37 cfs @ 2.21 fps)
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Summary for Pond W-3: W-3

Inflow = 0.37 cfs @ 20.19 hrs,  Volume= 0.536 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 915.01' @ 96.00 hrs   Surf.Area= 2.082 ac   Storage= 0.536 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 914.75' 2.680 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
914.75 2.040 0.000 0.000
915.00 2.080 0.515 0.515
916.00 2.250 2.165 2.680
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Summary for Pond W-4: W-4

Inflow Area = 2.985 ac, 30.99% Impervious,  Inflow Depth = 8.39"    for  2-Year event
Inflow = 5.28 cfs @ 12.09 hrs,  Volume= 2.086 af
Outflow = 2.69 cfs @ 16.41 hrs,  Volume= 2.067 af,  Atten= 49%,  Lag= 259.5 min
Primary = 2.69 cfs @ 16.41 hrs,  Volume= 2.067 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 908.83' @ 16.41 hrs   Surf.Area= 1.078 ac   Storage= 0.769 af
Plug-Flow detention time= 292.4 min calculated for 2.067 af (99% of inflow)
Center-of-Mass det. time= 285.3 min ( 1,204.8 - 919.5 )
Volume Invert Avail.Storage Storage Description

#1 908.00' 2.280 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
908.00 0.780 0.000 0.000
910.00 1.500 2.280 2.280

Device Routing     Invert Outlet Devices
#1 Primary 908.00' 12.0"  Round RCP_Round  12"   

L= 170.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 908.00' / 904.00'   S= 0.0235 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=2.69 cfs @ 16.41 hrs  HW=908.83'  TW=893.75'   (Dynamic Tailwater)
1=RCP_Round  12"  (Inlet Controls 2.69 cfs @ 3.87 fps)
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Pond W-4: W-4
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Inflow Area=2.985 ac
Peak Elev=908.83'

Storage=0.769 af
12.0"

Round Culvert
n=0.013
L=170.0'

S=0.0235 '/'
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Summary for Pond W-5: W-5

Inflow Area = 7.608 ac, 48.41% Impervious,  Inflow Depth = 4.02"    for  2-Year event
Inflow = 20.53 cfs @ 12.02 hrs,  Volume= 2.547 af
Outflow = 4.37 cfs @ 13.19 hrs,  Volume= 2.540 af,  Atten= 79%,  Lag= 70.0 min
Primary = 4.37 cfs @ 13.19 hrs,  Volume= 2.540 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 882.75'   Surf.Area= 4.887 ac   Storage= 7.134 af
Peak Elev= 882.98' @ 13.19 hrs   Surf.Area= 5.104 ac   Storage= 8.297 af   (1.163 af above start)
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 288.6 min ( 1,115.7 - 827.1 )
Volume Invert Avail.Storage Storage Description

#1 881.00' 11.097 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
881.00 3.270 0.000 0.000
882.00 4.190 3.730 3.730
883.00 5.120 4.655 8.385
883.49 5.950 2.712 11.097

Device Routing     Invert Outlet Devices
#1 Primary 882.75' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 882.75' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=4.37 cfs @ 13.19 hrs  HW=882.98'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  (Weir Controls 2.19 cfs @ 1.58 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 2.19 cfs @ 1.58 fps)
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Pond W-5: W-5

Inflow
Primary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

22
21
20
19
18
17
16
15
14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

Inflow Area=7.608 ac
Peak Elev=882.98'

Storage=8.297 af

20.53 cfs

4.37 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  2-Year Rainfall=2.82"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}

Page 83HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Link 49L: Sum of P-13 and W-5 Discharges to Rice Creek

Inflow Area = 245.501 ac, 51.49% Impervious,  Inflow Depth = 1.56"    for  2-Year event
Inflow = 168.38 cfs @ 12.52 hrs,  Volume= 31.921 af
Primary = 168.38 cfs @ 12.52 hrs,  Volume= 31.921 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 49L: Sum of P-13 and W-5 Discharges to Rice Creek
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Summary for Link 50L: Outlet #1 Discharge to Round Lake

Inflow Area = 8.850 ac, 65.20% Impervious,  Inflow Depth = 1.97"    for  2-Year event
Inflow = 3.24 cfs @ 13.59 hrs,  Volume= 1.454 af
Primary = 3.24 cfs @ 13.59 hrs,  Volume= 1.454 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 50L: Outlet #1 Discharge to Round Lake
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Summary for Link 51L: Outlet #2 Discharge to Round Lake

Inflow Area = 133.365 ac, 58.87% Impervious,  Inflow Depth > 1.60"    for  2-Year event
Inflow = 46.80 cfs @ 13.14 hrs,  Volume= 17.759 af
Primary = 46.80 cfs @ 13.14 hrs,  Volume= 17.759 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 51L: Outlet #2 Discharge to Round Lake
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Summary for Link 52L: Outlet #3 Discharge to Round Lake

Inflow Area = 25.238 ac, 19.96% Impervious,  Inflow Depth = 0.86"    for  2-Year event
Inflow = 12.44 cfs @ 12.43 hrs,  Volume= 1.805 af
Primary = 12.44 cfs @ 12.43 hrs,  Volume= 1.805 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 52L: Outlet #3 Discharge to Round Lake
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious
Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.601 ac   31.98% Impervious   Runoff Depth=2.47"Subcatchment 1S: To Rice Creek
   Tc=5.7 min   CN=74/98   Runoff=5.55 cfs  0.330 af

Runoff Area=52.192 ac   48.35% Impervious   Runoff Depth=2.83"Subcatchment SB 1: SB 1
   Tc=53.1 min   CN=74/98   Runoff=76.21 cfs  12.329 af

Runoff Area=6.389 ac   7.62% Impervious   Runoff Depth=1.93"Subcatchment SB 10: SB 10
   Tc=7.3 min   CN=74/98   Runoff=16.44 cfs  1.027 af

Runoff Area=3.293 ac   32.16% Impervious   Runoff Depth=2.55"Subcatchment SB 11: SB 11
   Tc=11.7 min   CN=74/100   Runoff=8.82 cfs  0.700 af

Runoff Area=1.382 ac   38.71% Impervious   Runoff Depth=2.62"Subcatchment SB 12: SB 12
   Tc=9.5 min   CN=74/98   Runoff=4.23 cfs  0.302 af

Runoff Area=2.985 ac   30.99% Impervious   Runoff Depth=2.52"Subcatchment SB 13: SB 13
   Tc=9.4 min   CN=74/100   Runoff=8.67 cfs  0.627 af

Runoff Area=10.225 ac   42.62% Impervious   Runoff Depth=2.71"Subcatchment SB 14: SB 14
   Tc=4.3 min   CN=74/98   Runoff=41.19 cfs  2.307 af

Runoff Area=58.564 ac   48.22% Impervious   Runoff Depth=2.83"Subcatchment SB 15: SB 15
   Tc=31.3 min   CN=74/98   Runoff=112.62 cfs  13.820 af

Runoff Area=32.428 ac   33.53% Impervious   Runoff Depth=2.50"Subcatchment SB 16: SB 16
   Tc=12.1 min   CN=74/98   Runoff=86.24 cfs  6.769 af

Runoff Area=7.608 ac   48.41% Impervious   Runoff Depth=2.95"Subcatchment SB 17: SB 17
   Tc=4.3 min   CN=74/100   Runoff=32.13 cfs  1.870 af

Runoff Area=52.908 ac   84.55% Impervious   Runoff Depth=3.64"Subcatchment SB 18: SB 18
   Tc=33.5 min   CN=74/98   Runoff=124.38 cfs  16.050 af

Runoff Area=21.198 ac   39.93% Impervious   Runoff Depth=2.65"Subcatchment SB 19: SB 19
   Tc=24.7 min   CN=74/98   Runoff=42.96 cfs  4.676 af

Runoff Area=11.400 ac   84.29% Impervious   Runoff Depth=3.63"Subcatchment SB 2: SB 2
   Tc=16.6 min   CN=74/98   Runoff=37.33 cfs  3.453 af

Runoff Area=41.911 ac   82.19% Impervious   Runoff Depth=3.34"Subcatchment SB 22: SB 22
   Tc=41.0 min   CN=49/98   Runoff=79.81 cfs  11.662 af

Runoff Area=4.939 ac   98.22% Impervious   Runoff Depth=3.94"Subcatchment SB 24: SB 24
   Tc=7.5 min   CN=74/98   Runoff=24.36 cfs  1.623 af

Runoff Area=5.012 ac   95.71% Impervious   Runoff Depth=3.89"Subcatchment SB 25: SB 25
   Tc=10.7 min   CN=74/98   Runoff=21.17 cfs  1.624 af
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Runoff Area=14.335 ac   98.27% Impervious   Runoff Depth=3.95"Subcatchment SB 26: SB 26
   Tc=25.4 min   CN=74/98   Runoff=41.75 cfs  4.713 af

Runoff Area=6.629 ac   97.12% Impervious   Runoff Depth=3.88"Subcatchment SB 27: SB 27 (Thumb Road)
   Tc=27.6 min   CN=49/98   Runoff=18.18 cfs  2.143 af

Runoff Area=6.955 ac   46.76% Impervious   Runoff Depth=2.80"Subcatchment SB 28: SB 28
   Tc=14.6 min   CN=74/98   Runoff=18.97 cfs  1.622 af

Runoff Area=10.214 ac   37.73% Impervious   Runoff Depth=2.60"Subcatchment SB 29: SB 29
   Tc=19.1 min   CN=74/98   Runoff=23.01 cfs  2.212 af

Runoff Area=37.668 ac   41.46% Impervious   Runoff Depth=2.68"Subcatchment SB 3: SB 3
   Tc=15.3 min   CN=74/98   Runoff=96.96 cfs  8.417 af

Runoff Area=0.599 ac   19.70% Impervious   Runoff Depth=2.24"Subcatchment SB 4: SB 4
   Tc=5.9 min   CN=74/100   Runoff=1.86 cfs  0.112 af

Runoff Area=7.853 ac   70.37% Impervious   Runoff Depth=3.32"Subcatchment SB 5: SB 5
   Tc=59.3 min   CN=74/98   Runoff=12.43 cfs  2.176 af

Runoff Area=25.238 ac   19.96% Impervious   Runoff Depth=1.72"Subcatchment SB 51: Offsite Subbasin 51
   Tc=32.8 min   CN=65/98   Runoff=27.74 cfs  3.622 af

Runoff Area=0.997 ac   24.47% Impervious   Runoff Depth=2.36"Subcatchment SB 6: SB 6
   Tc=20.3 min   CN=74/100   Runoff=1.96 cfs  0.196 af

Runoff Area=21.555 ac   84.83% Impervious   Runoff Depth=3.65"Subcatchment SB 7: SB 7
   Tc=5.7 min   CN=74/98   Runoff=106.75 cfs  6.550 af

Runoff Area=29.595 ac   30.01% Impervious   Runoff Depth=2.43"Subcatchment SB 8: SB 8
   Tc=47.1 min   CN=74/98   Runoff=39.95 cfs  5.985 af

Runoff Area=25.789 ac   33.17% Impervious   Runoff Depth=2.50"Subcatchment SB 9: SB 9
   Tc=30.0 min   CN=74/98   Runoff=45.10 cfs  5.366 af

Peak Elev=917.66'  Storage=13.758 af   Inflow=146.54 cfs  30.858 afPond 3P: P-3
   Outflow=98.88 cfs  30.840 af

Peak Elev=916.82'  Storage=1.241 af   Inflow=12.43 cfs  2.176 afPond 4P: P-4
   Primary=4.47 cfs  0.953 af   Secondary=2.78 cfs  1.223 af   Outflow=7.25 cfs  2.176 af

Peak Elev=915.56'  Storage=1.330 af   Inflow=39.95 cfs  5.985 afPond 7P: P-7
   Outflow=40.55 cfs  5.985 af

Peak Elev=915.51'  Storage=0.487 af   Inflow=77.38 cfs  11.351 afPond 9P: P-9
   Outflow=77.30 cfs  11.351 af

Peak Elev=897.75'  Storage=1.270 af   Inflow=38.10 cfs  10.812 afPond 10P: P-10
   Primary=12.53 cfs  7.912 af   Secondary=25.45 cfs  2.899 af   Outflow=37.98 cfs  10.811 af

Peak Elev=912.03'  Storage=7.830 af   Inflow=80.40 cfs  12.051 afPond 11P: P-11
   Primary=35.82 cfs  9.489 af   Secondary=4.51 cfs  2.560 af   Outflow=40.33 cfs  12.049 af
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Peak Elev=894.35'  Storage=7.405 af   Inflow=45.31 cfs  16.286 afPond 12P: P-12
   Outflow=37.09 cfs  16.278 af

Peak Elev=884.60'  Storage=7.718 af   Inflow=327.06 cfs  54.310 afPond 13P: P-13
   Primary=296.00 cfs  51.732 af   Secondary=13.98 cfs  2.575 af   Outflow=309.98 cfs  54.307 af

Peak Elev=893.66'  Storage=6.910 af   Inflow=42.96 cfs  4.676 afPond 14P: P-14
   Outflow=6.52 cfs  4.674 af

Peak Elev=903.83'  Storage=3.834 af   Inflow=95.01 cfs  13.805 afPond 23P: Thumb Infiltration (Thumb TP 
   Outflow=94.93 cfs  10.065 af

Peak Elev=903.43'  Storage=3.432 af   Inflow=124.38 cfs  16.050 afPond 31P: SB 18 Infiltration
   Outflow=124.27 cfs  12.730 af

Peak Elev=887.50'  Storage=0.001 af   Inflow=124.27 cfs  12.730 afPond 36P: Culverts passing flow 
   Primary=124.27 cfs  12.730 af   Secondary=0.00 cfs  0.000 af   Outflow=124.27 cfs  12.730 af

Peak Elev=878.12'  Storage=0.489 af   Inflow=18.97 cfs  1.622 afPond CRH-1: CRH-1
   Discarded=0.26 cfs  0.512 af   Primary=11.80 cfs  1.110 af   Outflow=12.06 cfs  1.622 af

Peak Elev=882.67'  Storage=0.888 af   Inflow=23.01 cfs  2.212 afPond CRH-2: CRH-2
   Discarded=0.38 cfs  0.904 af   Primary=9.82 cfs  1.308 af   Outflow=10.19 cfs  2.212 af

Peak Elev=878.90'  Storage=0.421 af   Inflow=10.84 cfs  1.637 afPond CRH-3: CRH-3
   Discarded=0.24 cfs  0.449 af   Primary=7.98 cfs  1.188 af   Outflow=8.22 cfs  1.637 af

Peak Elev=925.17'  Storage=5.093 af   Inflow=92.00 cfs  17.405 afPond P1/P2: P-1/P-2
   Outflow=89.60 cfs  17.397 af

Peak Elev=931.49'  Storage=10.676 af   Inflow=116.17 cfs  10.153 afPond P5/P6: P-5/P-6
   Primary=26.37 cfs  6.911 af   Secondary=2.24 cfs  1.126 af   Outflow=28.61 cfs  8.037 af

Peak Elev=898.11'  Storage=0.922 af   Inflow=16.44 cfs  1.027 afPond P8: P-8
24.0"  Round Culvert  n=0.013  L=380.0'  S=0.0028 '/'   Outflow=3.63 cfs  1.021 af

Peak Elev=915.16'  Storage=0.286 af   Inflow=3.34 cfs  1.419 afPond W-1: W-1
   Outflow=2.43 cfs  1.419 af

Peak Elev=929.49'  Storage=0.559 af   Inflow=2.24 cfs  1.126 afPond W-2: W-2
12.0"  Round Culvert  n=0.013  L=300.0'  S=0.0437 '/'   Outflow=0.77 cfs  0.979 af

Peak Elev=915.22'  Storage=0.979 af   Inflow=0.77 cfs  0.979 afPond W-3: W-3
   Outflow=0.00 cfs  0.000 af

Peak Elev=908.99'  Storage=0.949 af   Inflow=10.44 cfs  3.187 afPond W-4: W-4
12.0"  Round Culvert  n=0.013  L=170.0'  S=0.0235 '/'   Outflow=3.32 cfs  3.168 af

Peak Elev=883.11'  Storage=8.975 af   Inflow=37.78 cfs  4.445 afPond W-5: W-5
   Outflow=8.48 cfs  4.438 af
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   Inflow=302.16 cfs  56.170 afLink 49L: Sum of P-13 and W-5 Discharges to Rice Creek
   Primary=302.16 cfs  56.170 af

   Inflow=6.78 cfs  2.372 afLink 50L: Outlet #1 Discharge to Round Lake
   Primary=6.78 cfs  2.372 af

   Inflow=98.88 cfs  30.840 afLink 51L: Outlet #2 Discharge to Round Lake
   Primary=98.88 cfs  30.840 af

   Inflow=27.74 cfs  3.622 afLink 52L: Outlet #3 Discharge to Round Lake
   Primary=27.74 cfs  3.622 af

Total Runoff Area = 501.462 ac   Runoff Volume = 122.282 af   Average Runoff Depth = 2.93"
45.62% Pervious = 228.758 ac     54.38% Impervious = 272.704 ac
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Summary for Subcatchment 1S: To Rice Creek

Runoff = 5.55 cfs @ 12.04 hrs,  Volume= 0.330 af,  Depth= 2.47"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 0.512 98 impervious
* 1.089 74 pervious

1.601 82 Weighted Average
1.089 68.02% Pervious Area
0.512 31.98% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=1.601 ac

Runoff Volume=0.330 af
Runoff Depth=2.47"

Tc=5.7 min
CN=74/98
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Summary for Subcatchment SB 1: SB 1

Runoff = 76.21 cfs @ 12.69 hrs,  Volume= 12.329 af,  Depth= 2.83"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 26.958 74 pervious
* 25.234 98 impervious

52.192 86 Weighted Average
26.958 51.65% Pervious Area
25.234 48.35% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
53.1 Direct Entry, 

Subcatchment SB 1: SB 1

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=52.192 ac
Runoff Volume=12.329 af

Runoff Depth=2.83"
Tc=53.1 min

CN=74/98

76.21 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 10: SB 10

Runoff = 16.44 cfs @ 12.06 hrs,  Volume= 1.027 af,  Depth= 1.93"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 5.902 74 pervious
* 0.487 98 impervious

6.389 76 Weighted Average
5.902 92.38% Pervious Area
0.487 7.62% Impervious Area

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

7.3 Direct Entry, 

Subcatchment SB 10: SB 10

Runoff
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Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=6.389 ac

Runoff Volume=1.027 af
Runoff Depth=1.93"

Tc=7.3 min
CN=74/98

16.44 cfs
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  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 11: SB 11

Runoff = 8.82 cfs @ 12.11 hrs,  Volume= 0.700 af,  Depth= 2.55"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 2.234 74 pervious
* 1.059 100 impervious

3.293 82 Weighted Average
2.234 67.84% Pervious Area
1.059 32.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.7 Direct Entry, 

Subcatchment SB 11: SB 11

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=3.293 ac

Runoff Volume=0.700 af
Runoff Depth=2.55"

Tc=11.7 min
CN=74/100

8.82 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"Full Buildout_HydroCA
  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 12: SB 12

Runoff = 4.23 cfs @ 12.08 hrs,  Volume= 0.302 af,  Depth= 2.62"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 0.847 74 pervious
* 0.535 98 impervious

1.382 83 Weighted Average
0.847 61.29% Pervious Area
0.535 38.71% Impervious Area

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

9.5 Direct Entry, 

Subcatchment SB 12: SB 12

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=1.382 ac

Runoff Volume=0.302 af
Runoff Depth=2.62"

Tc=9.5 min
CN=74/98

4.23 cfs
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  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 13: SB 13

Runoff = 8.67 cfs @ 12.08 hrs,  Volume= 0.627 af,  Depth= 2.52"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 2.060 74 pervious
* 0.925 100 impervious

2.985 82 Weighted Average
2.060 69.01% Pervious Area
0.925 30.99% Impervious Area

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

9.4 Direct Entry, 

Subcatchment SB 13: SB 13

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=2.985 ac

Runoff Volume=0.627 af
Runoff Depth=2.52"

Tc=9.4 min
CN=74/100

8.67 cfs
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  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 14: SB 14

Runoff = 41.19 cfs @ 12.02 hrs,  Volume= 2.307 af,  Depth= 2.71"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 5.867 74 pervious
* 4.358 98 impervious

10.225 84 Weighted Average
5.867 57.38% Pervious Area
4.358 42.62% Impervious Area

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

4.3 Direct Entry, 

Subcatchment SB 14: SB 14

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=10.225 ac
Runoff Volume=2.307 af

Runoff Depth=2.71"
Tc=4.3 min

CN=74/98

41.19 cfs
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  Printed  1/28/2016Prepared by {enter your company name here}
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Summary for Subcatchment SB 15: SB 15

Runoff = 112.62 cfs @ 12.38 hrs,  Volume= 13.820 af,  Depth= 2.83"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 30.326 74 pervious
* 28.238 98 impervious

58.564 86 Weighted Average
30.326 51.78% Pervious Area
28.238 48.22% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
31.3 Direct Entry, 

Subcatchment SB 15: SB 15

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=58.564 ac
Runoff Volume=13.820 af

Runoff Depth=2.83"
Tc=31.3 min

CN=74/98

112.62 cfs
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  Printed  1/28/2016Prepared by {enter your company name here}

Page 99HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment SB 16: SB 16

Runoff = 86.24 cfs @ 12.12 hrs,  Volume= 6.769 af,  Depth= 2.50"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 21.555 74 pervious
* 10.873 98 impervious

32.428 82 Weighted Average
21.555 66.47% Pervious Area
10.873 33.53% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
12.1 Direct Entry, 

Subcatchment SB 16: SB 16

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=32.428 ac
Runoff Volume=6.769 af

Runoff Depth=2.50"
Tc=12.1 min

CN=74/98

86.24 cfs
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Page 100HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment SB 17: SB 17

Runoff = 32.13 cfs @ 12.02 hrs,  Volume= 1.870 af,  Depth= 2.95"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 3.925 74 pervious
* 3.683 100 impervious

7.608 87 Weighted Average
3.925 51.59% Pervious Area
3.683 48.41% Impervious Area

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

4.3 Direct Entry, 

Subcatchment SB 17: SB 17

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=7.608 ac

Runoff Volume=1.870 af
Runoff Depth=2.95"

Tc=4.3 min
CN=74/100

32.13 cfs
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Summary for Subcatchment SB 18: SB 18

Runoff = 124.38 cfs @ 12.40 hrs,  Volume= 16.050 af,  Depth= 3.64"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 8.172 74 pervious
* 44.736 98 impervious

52.908 94 Weighted Average
8.172 15.45% Pervious Area

44.736 84.55% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
33.5 Direct Entry, 

Subcatchment SB 18: SB 18

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=52.908 ac
Runoff Volume=16.050 af

Runoff Depth=3.64"
Tc=33.5 min

CN=74/98

124.38 cfs
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Summary for Subcatchment SB 19: SB 19

Runoff = 42.96 cfs @ 12.30 hrs,  Volume= 4.676 af,  Depth= 2.65"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 12.734 74 pervious
* 8.464 98 impervious

21.198 84 Weighted Average
12.734 60.07% Pervious Area

8.464 39.93% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
24.7 Direct Entry, 

Subcatchment SB 19: SB 19

Runoff

Hydrograph
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=21.198 ac
Runoff Volume=4.676 af

Runoff Depth=2.65"
Tc=24.7 min

CN=74/98

42.96 cfs
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Summary for Subcatchment SB 2: SB 2

Runoff = 37.33 cfs @ 12.17 hrs,  Volume= 3.453 af,  Depth= 3.63"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 1.791 74 pervious
* 9.609 98 impervious

11.400 94 Weighted Average
1.791 15.71% Pervious Area
9.609 84.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.6 Direct Entry, 

Subcatchment SB 2: SB 2

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=11.400 ac
Runoff Volume=3.453 af

Runoff Depth=3.63"
Tc=16.6 min

CN=74/98

37.33 cfs
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Summary for Subcatchment SB 22: SB 22

Runoff = 79.81 cfs @ 12.52 hrs,  Volume= 11.662 af,  Depth= 3.34"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 7.465 49 Pervious
* 34.446 98 Impervious

41.911 89 Weighted Average
7.465 17.81% Pervious Area

34.446 82.19% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
41.0 Direct Entry, 

Subcatchment SB 22: SB 22
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=41.911 ac
Runoff Volume=11.662 af

Runoff Depth=3.34"
Tc=41.0 min

CN=49/98

79.81 cfs
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Summary for Subcatchment SB 24: SB 24

Runoff = 24.36 cfs @ 12.05 hrs,  Volume= 1.623 af,  Depth= 3.94"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 0.088 74 permiable
* 4.851 98 impermiable

4.939 98 Weighted Average
0.088 1.78% Pervious Area
4.851 98.22% Impervious Area

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

7.5 Direct Entry, 

Subcatchment SB 24: SB 24

Runoff
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Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=4.939 ac

Runoff Volume=1.623 af
Runoff Depth=3.94"

Tc=7.5 min
CN=74/98

24.36 cfs
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Summary for Subcatchment SB 25: SB 25

Runoff = 21.17 cfs @ 12.09 hrs,  Volume= 1.624 af,  Depth= 3.89"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 0.215 74 pervious
* 4.797 98 impervious

5.012 97 Weighted Average
0.215 4.29% Pervious Area
4.797 95.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.7 Direct Entry, 

Subcatchment SB 25: SB 25
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=5.012 ac

Runoff Volume=1.624 af
Runoff Depth=3.89"

Tc=10.7 min
CN=74/98

21.17 cfs
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Summary for Subcatchment SB 26: SB 26

Runoff = 41.75 cfs @ 12.28 hrs,  Volume= 4.713 af,  Depth= 3.95"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 0.248 74 pervious
* 14.087 98 impervious

14.335 98 Weighted Average
0.248 1.73% Pervious Area

14.087 98.27% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
25.4 Direct Entry, 

Subcatchment SB 26: SB 26

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10

8
6
4
2
0

Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=14.335 ac
Runoff Volume=4.713 af

Runoff Depth=3.95"
Tc=25.4 min

CN=74/98

41.75 cfs
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Summary for Subcatchment SB 27: SB 27 (Thumb Road)

Runoff = 18.18 cfs @ 12.31 hrs,  Volume= 2.143 af,  Depth= 3.88"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 0.191 49 Pervious
* 6.438 98 Impervious

6.629 97 Weighted Average
0.191 2.88% Pervious Area
6.438 97.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
27.6 Direct Entry, 

Subcatchment SB 27: SB 27 (Thumb Road)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=6.629 ac

Runoff Volume=2.143 af
Runoff Depth=3.88"

Tc=27.6 min
CN=49/98

18.18 cfs
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Summary for Subcatchment SB 28: SB 28

Runoff = 18.97 cfs @ 12.15 hrs,  Volume= 1.622 af,  Depth= 2.80"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 3.703 74 pervious
* 3.252 98 impervious

6.955 85 Weighted Average
3.703 53.24% Pervious Area
3.252 46.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.6 Direct Entry, 

Subcatchment SB 28: SB 28
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=6.955 ac

Runoff Volume=1.622 af
Runoff Depth=2.80"

Tc=14.6 min
CN=74/98

18.97 cfs
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Summary for Subcatchment SB 29: SB 29

Runoff = 23.01 cfs @ 12.22 hrs,  Volume= 2.212 af,  Depth= 2.60"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 6.360 74 pervious
* 3.854 98 impervious

10.214 83 Weighted Average
6.360 62.27% Pervious Area
3.854 37.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment SB 29: SB 29

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=10.214 ac
Runoff Volume=2.212 af

Runoff Depth=2.60"
Tc=19.1 min

CN=74/98

23.01 cfs
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Summary for Subcatchment SB 3: SB 3

Runoff = 96.96 cfs @ 12.16 hrs,  Volume= 8.417 af,  Depth= 2.68"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 22.050 74 Pervious
* 15.618 98 Impervious

37.668 84 Weighted Average
22.050 58.54% Pervious Area
15.618 41.46% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
15.3 Direct Entry, 

Subcatchment SB 3: SB 3

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=37.668 ac
Runoff Volume=8.417 af

Runoff Depth=2.68"
Tc=15.3 min

CN=74/98

96.96 cfs
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Summary for Subcatchment SB 4: SB 4

Runoff = 1.86 cfs @ 12.04 hrs,  Volume= 0.112 af,  Depth= 2.24"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 0.481 74 pervious
* 0.118 100 impervious

0.599 79 Weighted Average
0.481 80.30% Pervious Area
0.118 19.70% Impervious Area

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

5.9 Direct Entry, 

Subcatchment SB 4: SB 4

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

2

1

0

Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=0.599 ac

Runoff Volume=0.112 af
Runoff Depth=2.24"

Tc=5.9 min
CN=74/100

1.86 cfs
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Summary for Subcatchment SB 5: SB 5

Runoff = 12.43 cfs @ 12.72 hrs,  Volume= 2.176 af,  Depth= 3.32"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 2.327 74 pervious
* 5.526 98 impervious

7.853 91 Weighted Average
2.327 29.63% Pervious Area
5.526 70.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
59.3 Direct Entry, 

Subcatchment SB 5: SB 5
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=7.853 ac

Runoff Volume=2.176 af
Runoff Depth=3.32"

Tc=59.3 min
CN=74/98

12.43 cfs
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Summary for Subcatchment SB 51: Offsite Subbasin 51

Runoff = 27.74 cfs @ 12.43 hrs,  Volume= 3.622 af,  Depth= 1.72"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 20.200 65 Offsite subbasin 51
* 5.038 98

25.238 72 Weighted Average
20.200 80.04% Pervious Area

5.038 19.96% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
32.8 Direct Entry, 

Subcatchment SB 51: Offsite Subbasin 51

Runoff

Hydrograph
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=25.238 ac
Runoff Volume=3.622 af

Runoff Depth=1.72"
Tc=32.8 min

CN=65/98

27.74 cfs
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Summary for Subcatchment SB 6: SB 6

Runoff = 1.96 cfs @ 12.24 hrs,  Volume= 0.196 af,  Depth= 2.36"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 0.753 74 pervious
* 0.244 100 impervious

0.997 80 Weighted Average
0.753 75.53% Pervious Area
0.244 24.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.3 Direct Entry, 

Subcatchment SB 6: SB 6

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"
Runoff Area=0.997 ac

Runoff Volume=0.196 af
Runoff Depth=2.36"

Tc=20.3 min
CN=74/100

1.96 cfs
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Summary for Subcatchment SB 7: SB 7

Runoff = 106.75 cfs @ 12.03 hrs,  Volume= 6.550 af,  Depth= 3.65"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 3.269 74 pervious
* 18.286 98 impervious

21.555 94 Weighted Average
3.269 15.17% Pervious Area

18.286 84.83% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 Direct Entry, 

Subcatchment SB 7: SB 7
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=21.555 ac
Runoff Volume=6.550 af

Runoff Depth=3.65"
Tc=5.7 min

CN=74/98

106.75 cfs
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Summary for Subcatchment SB 8: SB 8

Runoff = 39.95 cfs @ 12.61 hrs,  Volume= 5.985 af,  Depth= 2.43"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 20.714 74 pervious
* 8.881 98 impervious

29.595 81 Weighted Average
20.714 69.99% Pervious Area

8.881 30.01% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
47.1 Direct Entry, 

Subcatchment SB 8: SB 8
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=29.595 ac
Runoff Volume=5.985 af

Runoff Depth=2.43"
Tc=47.1 min

CN=74/98

39.95 cfs
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Summary for Subcatchment SB 9: SB 9

Runoff = 45.10 cfs @ 12.37 hrs,  Volume= 5.366 af,  Depth= 2.50"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  10-Year Rainfall=4.22"

Area (ac) CN Description
* 17.234 74 permiable
* 8.555 98 impermiable

25.789 82 Weighted Average
17.234 66.83% Pervious Area

8.555 33.17% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
30.0 Direct Entry, 

Subcatchment SB 9: SB 9
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
10-Year Rainfall=4.22"

Runoff Area=25.789 ac
Runoff Volume=5.366 af

Runoff Depth=2.50"
Tc=30.0 min

CN=74/98

45.10 cfs
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Summary for Pond 3P: P-3

Inflow Area = 133.365 ac, 58.87% Impervious,  Inflow Depth = 2.78"    for  10-Year event
Inflow = 146.54 cfs @ 12.04 hrs,  Volume= 30.858 af
Outflow = 98.88 cfs @ 13.04 hrs,  Volume= 30.840 af,  Atten= 33%,  Lag= 60.0 min
Primary = 98.88 cfs @ 13.04 hrs,  Volume= 30.840 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 914.00'   Surf.Area= 1.790 ac   Storage= 5.827 af
Peak Elev= 917.66' @ 13.04 hrs   Surf.Area= 2.510 ac   Storage= 13.758 af   (7.931 af above start)
Plug-Flow detention time= 319.6 min calculated for 25.011 af (81% of inflow)
Center-of-Mass det. time= 134.6 min ( 1,014.4 - 879.8 )
Volume Invert Avail.Storage Storage Description

#1 909.85' 20.423 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
909.85 1.130 0.000 0.000
912.00 1.360 2.677 2.677
916.00 2.220 7.160 9.837
918.00 2.570 4.790 14.627
920.10 2.950 5.796 20.423

Device Routing     Invert Outlet Devices
#1 Primary 914.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 918.25' 10.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Primary 915.00' 7.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=98.88 cfs @ 13.04 hrs  HW=917.66'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 7.23 cfs @ 9.21 fps)
2=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Sharp-Crested Rectangular Weir  (Weir Controls 91.65 cfs @ 5.33 fps)
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Pond 3P: P-3
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Inflow Area=133.365 ac
Peak Elev=917.66'
Storage=13.758 af

146.54 cfs

98.88 cfs
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Summary for Pond 4P: P-4

Inflow Area = 7.853 ac, 70.37% Impervious,  Inflow Depth = 3.32"    for  10-Year event
Inflow = 12.43 cfs @ 12.72 hrs,  Volume= 2.176 af
Outflow = 7.25 cfs @ 13.29 hrs,  Volume= 2.176 af,  Atten= 42%,  Lag= 33.8 min
Primary = 4.47 cfs @ 13.29 hrs,  Volume= 0.953 af
Secondary = 2.78 cfs @ 13.26 hrs,  Volume= 1.223 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.275 ac   Storage= 0.646 af
Peak Elev= 916.82' @ 13.29 hrs   Surf.Area= 0.379 ac   Storage= 1.241 af   (0.595 af above start)
Plug-Flow detention time= 243.0 min calculated for 1.530 af (70% of inflow)
Center-of-Mass det. time= 58.7 min ( 873.0 - 814.3 )
Volume Invert Avail.Storage Storage Description

#1 910.90' 1.728 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.90 0.070 0.000 0.000
912.00 0.090 0.088 0.088
914.00 0.220 0.310 0.398
916.00 0.330 0.550 0.948
918.00 0.450 0.780 1.728

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Secondary 915.00' 9.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 915.95' 24.0"  Round RCP_Round  24"   

L= 50.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 915.80' / 915.95'   S= -0.0030 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=4.47 cfs @ 13.29 hrs  HW=916.82'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 1.28 cfs @ 6.50 fps)
3=RCP_Round  24"  (Barrel Controls 3.20 cfs @ 2.87 fps)

Secondary OutFlow  Max=2.78 cfs @ 13.26 hrs  HW=916.82'  TW=915.12'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 2.78 cfs @ 6.29 fps)
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Pond 4P: P-4
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Inflow Area=7.853 ac
Peak Elev=916.82'

Storage=1.241 af

12.43 cfs

7.25 cfs

4.47 cfs

2.78 cfs
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Summary for Pond 7P: P-7

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
Inflow Area = 29.595 ac, 30.01% Impervious,  Inflow Depth = 2.43"    for  10-Year event
Inflow = 39.95 cfs @ 12.61 hrs,  Volume= 5.985 af
Outflow = 40.55 cfs @ 12.66 hrs,  Volume= 5.985 af,  Atten= 0%,  Lag= 2.6 min
Primary = 40.55 cfs @ 12.66 hrs,  Volume= 5.985 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.440 ac   Storage= 1.062 af
Peak Elev= 915.56' @ 12.56 hrs   Surf.Area= 0.508 ac   Storage= 1.330 af   (0.268 af above start)
Plug-Flow detention time= 132.8 min calculated for 4.922 af (82% of inflow)
Center-of-Mass det. time= 9.3 min ( 845.0 - 835.7 )
Volume Invert Avail.Storage Storage Description

#1 910.95' 2.122 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.95 0.110 0.000 0.000
912.00 0.180 0.152 0.152
914.00 0.340 0.520 0.672
915.00 0.440 0.390 1.062
916.00 0.560 0.500 1.562
917.00 0.560 0.560 2.122

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 75.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=41.07 cfs @ 12.66 hrs  HW=915.56'  TW=915.50'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 41.07 cfs @ 0.98 fps)
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Pond 7P: P-7
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Inflow Area=29.595 ac
Peak Elev=915.56'
Storage=1.330 af

39.95 cfs40.55 cfs
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Summary for Pond 9P: P-9

Inflow Area = 55.384 ac, 31.48% Impervious,  Inflow Depth = 2.46"    for  10-Year event
Inflow = 77.38 cfs @ 12.50 hrs,  Volume= 11.351 af
Outflow = 77.30 cfs @ 12.51 hrs,  Volume= 11.351 af,  Atten= 0%,  Lag= 0.6 min
Primary = 77.30 cfs @ 12.51 hrs,  Volume= 11.351 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.210 ac   Storage= 0.353 af
Peak Elev= 915.51' @ 12.51 hrs   Surf.Area= 0.313 ac   Storage= 0.487 af   (0.135 af above start)
Plug-Flow detention time= 36.8 min calculated for 10.998 af (97% of inflow)
Center-of-Mass det. time= 2.2 min ( 833.7 - 831.5 )
Volume Invert Avail.Storage Storage Description

#1 910.50' 1.673 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.50 0.020 0.000 0.000
912.00 0.050 0.052 0.052
913.00 0.070 0.060 0.112
914.00 0.100 0.085 0.198
915.00 0.210 0.155 0.353
916.00 0.410 0.310 0.662
918.00 0.600 1.010 1.673

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 80.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=77.29 cfs @ 12.51 hrs  HW=915.51'  TW=911.10'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 77.29 cfs @ 1.88 fps)
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Pond 9P: P-9
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Summary for Pond 10P: P-10

[95] Warning: Outlet Device #1 rise exceeded
Inflow Area = 66.448 ac, 29.37% Impervious,  Inflow Depth = 1.95"    for  10-Year event
Inflow = 38.10 cfs @ 13.07 hrs,  Volume= 10.812 af
Outflow = 37.98 cfs @ 13.11 hrs,  Volume= 10.811 af,  Atten= 0%,  Lag= 2.1 min
Primary = 12.53 cfs @ 13.11 hrs,  Volume= 7.912 af
Secondary = 25.45 cfs @ 13.11 hrs,  Volume= 2.899 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 896.00'   Surf.Area= 0.290 ac   Storage= 0.700 af
Peak Elev= 897.75' @ 13.11 hrs   Surf.Area= 0.364 ac   Storage= 1.270 af   (0.570 af above start)
Plug-Flow detention time= 102.7 min calculated for 10.110 af (94% of inflow)
Center-of-Mass det. time= 26.9 min ( 971.5 - 944.5 )
Volume Invert Avail.Storage Storage Description

#1 892.00' 1.760 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
892.00 0.120 0.000 0.000
893.00 0.140 0.130 0.130
895.00 0.190 0.330 0.460
896.00 0.290 0.240 0.700
897.00 0.330 0.310 1.010
899.00 0.420 0.750 1.760

Device Routing     Invert Outlet Devices
#1 Primary 896.00' 2.5' long x 1.00' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#2 Secondary 897.40' 50.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=12.53 cfs @ 13.11 hrs  HW=897.75'  TW=894.24'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  (Orifice Controls 12.53 cfs @ 5.45 fps)

Secondary OutFlow  Max=25.45 cfs @ 13.11 hrs  HW=897.75'  TW=894.24'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 25.45 cfs @ 1.46 fps)
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Pond 10P: P-10
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Summary for Pond 11P: P-11

Inflow Area = 58.677 ac, 31.52% Impervious,  Inflow Depth = 2.46"    for  10-Year event
Inflow = 80.40 cfs @ 12.50 hrs,  Volume= 12.051 af
Outflow = 40.33 cfs @ 13.08 hrs,  Volume= 12.049 af,  Atten= 50%,  Lag= 34.7 min
Primary = 35.82 cfs @ 13.08 hrs,  Volume= 9.489 af
Secondary = 4.51 cfs @ 13.08 hrs,  Volume= 2.560 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 909.00'   Surf.Area= 1.210 ac   Storage= 3.640 af
Peak Elev= 912.03' @ 13.08 hrs   Surf.Area= 1.563 ac   Storage= 7.830 af   (4.190 af above start)
Plug-Flow detention time= 315.8 min calculated for 8.408 af (70% of inflow)
Center-of-Mass det. time= 118.1 min ( 949.0 - 830.9 )
Volume Invert Avail.Storage Storage Description

#1 905.00' 9.405 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
905.00 0.760 0.000 0.000
906.00 0.820 0.790 0.790
908.00 0.950 1.770 2.560
909.00 1.210 1.080 3.640
910.00 1.320 1.265 4.905
912.00 1.560 2.880 7.785
913.00 1.680 1.620 9.405

Device Routing     Invert Outlet Devices
#1 Primary 909.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 910.00' 24.0"  Round RCP_Round  24"   

L= 200.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 910.00' / 909.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 910.00' 24.0"  Round RCP_Round  24"   
L= 200.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 910.00' / 909.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#4 Primary 912.00' 60.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#5 Secondary 909.00' 12.0"  Round RCP_Round  12"   
L= 150.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 909.00' / 908.00'   S= 0.0067 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   
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Primary OutFlow  Max=35.82 cfs @ 13.08 hrs  HW=912.03'  TW=897.75'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 6.58 cfs @ 8.38 fps)
2=RCP_Round  24"  (Barrel Controls 14.27 cfs @ 5.57 fps)
3=RCP_Round  24"  (Barrel Controls 14.27 cfs @ 5.57 fps)
4=Broad-Crested Rectangular Weir  (Weir Controls 0.69 cfs @ 0.40 fps)

Secondary OutFlow  Max=4.51 cfs @ 13.08 hrs  HW=912.03'  TW=908.76'   (Dynamic Tailwater)
5=RCP_Round  12"  (Barrel Controls 4.51 cfs @ 5.75 fps)
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Summary for Pond 12P: P-12

Inflow Area = 79.658 ac, 31.13% Impervious,  Inflow Depth > 2.45"    for  10-Year event
Inflow = 45.31 cfs @ 12.02 hrs,  Volume= 16.286 af
Outflow = 37.09 cfs @ 13.56 hrs,  Volume= 16.278 af,  Atten= 18%,  Lag= 92.1 min
Primary = 37.09 cfs @ 13.56 hrs,  Volume= 16.278 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 893.00'   Surf.Area= 1.640 ac   Storage= 5.075 af
Peak Elev= 894.35' @ 13.56 hrs   Surf.Area= 1.817 ac   Storage= 7.405 af   (2.330 af above start)
Plug-Flow detention time= 392.1 min calculated for 11.202 af (69% of inflow)
Center-of-Mass det. time= 86.6 min ( 1,075.0 - 988.5 )
Volume Invert Avail.Storage Storage Description

#1 889.00' 10.590 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
889.00 1.070 0.000 0.000
890.00 1.150 1.110 1.110
892.00 1.330 2.480 3.590
893.00 1.640 1.485 5.075
894.00 1.770 1.705 6.780
896.00 2.040 3.810 10.590

Device Routing     Invert Outlet Devices
#1 Primary 893.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 893.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   

L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#4 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#5 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#6 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   
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Primary OutFlow  Max=37.09 cfs @ 13.56 hrs  HW=894.35'  TW=883.66'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 4.39 cfs @ 5.59 fps)
2=Orifice/Grate  (Orifice Controls 4.39 cfs @ 5.59 fps)
3=RCP_Arch  44x27  (Barrel Controls 7.08 cfs @ 3.78 fps)
4=RCP_Arch  44x27  (Barrel Controls 7.08 cfs @ 3.78 fps)
5=RCP_Arch  44x27  (Barrel Controls 7.08 cfs @ 3.78 fps)
6=RCP_Arch  44x27  (Barrel Controls 7.08 cfs @ 3.78 fps)
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Summary for Pond 13P: P-13

Inflow Area = 237.893 ac, 51.59% Impervious,  Inflow Depth = 2.74"    for  10-Year event
Inflow = 327.06 cfs @ 12.35 hrs,  Volume= 54.310 af
Outflow = 309.98 cfs @ 12.46 hrs,  Volume= 54.307 af,  Atten= 5%,  Lag= 6.5 min
Primary = 296.00 cfs @ 12.46 hrs,  Volume= 51.732 af
Secondary = 13.98 cfs @ 12.46 hrs,  Volume= 2.575 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 883.00'   Surf.Area= 1.870 ac   Storage= 4.265 af
Peak Elev= 884.60' @ 12.46 hrs   Surf.Area= 2.443 ac   Storage= 7.718 af   (3.453 af above start)
Plug-Flow detention time= 104.7 min calculated for 50.037 af (92% of inflow)
Center-of-Mass det. time= 15.3 min ( 906.8 - 891.6 )
Volume Invert Avail.Storage Storage Description

#1 878.00' 11.490 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
878.00 0.000 0.000 0.000
879.00 0.630 0.315 0.315
880.00 0.730 0.680 0.995
882.00 1.070 1.800 2.795
883.00 1.870 1.470 4.265
884.00 2.220 2.045 6.310
886.00 2.960 5.180 11.490

Device Routing     Invert Outlet Devices
#1 Primary 883.00' 55.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#3 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#4 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#5 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#6 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
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Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=295.98 cfs @ 12.46 hrs  HW=884.60'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 295.98 cfs @ 3.36 fps)

Secondary OutFlow  Max=13.98 cfs @ 12.46 hrs  HW=884.60'  TW=883.04'   (Dynamic Tailwater)
2=RCP_Round  12"  (Barrel Controls 2.80 cfs @ 3.56 fps)
3=RCP_Round  12"  (Barrel Controls 2.80 cfs @ 3.56 fps)
4=RCP_Round  12"  (Barrel Controls 2.80 cfs @ 3.56 fps)
5=RCP_Round  12"  (Barrel Controls 2.80 cfs @ 3.56 fps)
6=RCP_Round  12"  (Barrel Controls 2.80 cfs @ 3.56 fps)
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Summary for Pond 14P: P-14

Inflow Area = 21.198 ac, 39.93% Impervious,  Inflow Depth = 2.65"    for  10-Year event
Inflow = 42.96 cfs @ 12.30 hrs,  Volume= 4.676 af
Outflow = 6.52 cfs @ 13.18 hrs,  Volume= 4.674 af,  Atten= 85%,  Lag= 53.4 min
Primary = 6.52 cfs @ 13.18 hrs,  Volume= 4.674 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 892.00'   Surf.Area= 1.380 ac   Storage= 4.490 af
Peak Elev= 893.66' @ 13.18 hrs   Surf.Area= 1.536 ac   Storage= 6.910 af   (2.420 af above start)
Plug-Flow detention time= 1,732.7 min calculated for 0.184 af (4% of inflow)
Center-of-Mass det. time= 259.6 min ( 1,064.4 - 804.9 )
Volume Invert Avail.Storage Storage Description

#1 888.00' 9.910 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
888.00 0.950 0.000 0.000
890.00 1.080 2.030 2.030
892.00 1.380 2.460 4.490
893.00 1.470 1.425 5.915
894.00 1.570 1.520 7.435
895.50 1.730 2.475 9.910

Device Routing     Invert Outlet Devices
#1 Primary 892.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 893.00' 18.0"  Round RCP_Round  18"   

L= 50.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 893.00' / 892.75'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Primary OutFlow  Max=6.52 cfs @ 13.18 hrs  HW=893.66'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 4.88 cfs @ 6.21 fps)
2=RCP_Round  18"  (Barrel Controls 1.65 cfs @ 3.23 fps)
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Pond 14P: P-14
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Summary for Pond 23P: Thumb Infiltration (Thumb TP load only)

Inflow Area = 48.540 ac, 84.23% Impervious,  Inflow Depth = 3.41"    for  10-Year event
Inflow = 95.01 cfs @ 12.44 hrs,  Volume= 13.805 af
Outflow = 94.93 cfs @ 12.45 hrs,  Volume= 10.065 af,  Atten= 0%,  Lag= 0.7 min
Primary = 94.93 cfs @ 12.45 hrs,  Volume= 10.065 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 903.83' @ 12.45 hrs   Surf.Area= 1.000 ac   Storage= 3.834 af
Plug-Flow detention time= 168.5 min calculated for 10.065 af (73% of inflow)
Center-of-Mass det. time= 77.0 min ( 861.0 - 784.1 )
Volume Invert Avail.Storage Storage Description

#1 900.00' 5.000 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
900.00 1.000 0.000 0.000
901.00 1.000 1.000 1.000
902.00 1.000 1.000 2.000
903.00 1.000 1.000 3.000
904.00 1.000 1.000 4.000
905.00 1.000 1.000 5.000

Device Routing     Invert Outlet Devices
#1 Primary 903.74' 1,000.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

5.0' Crest Height   
Primary OutFlow  Max=94.91 cfs @ 12.45 hrs  HW=903.83'   (Free Discharge)

1=Sharp-Crested Rectangular Weir  (Weir Controls 94.91 cfs @ 1.01 fps)
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Pond 23P: Thumb Infiltration (Thumb TP load only)
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Summary for Pond 31P: SB 18 Infiltration

Inflow Area = 52.908 ac, 84.55% Impervious,  Inflow Depth = 3.64"    for  10-Year event
Inflow = 124.38 cfs @ 12.40 hrs,  Volume= 16.050 af
Outflow = 124.27 cfs @ 12.40 hrs,  Volume= 12.730 af,  Atten= 0%,  Lag= 0.4 min
Primary = 124.27 cfs @ 12.40 hrs,  Volume= 12.730 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 903.43' @ 12.40 hrs   Surf.Area= 1.000 ac   Storage= 3.432 af
Plug-Flow detention time= 144.2 min calculated for 12.730 af (79% of inflow)
Center-of-Mass det. time= 63.9 min ( 846.6 - 782.8 )
Volume Invert Avail.Storage Storage Description

#1 900.00' 5.000 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
900.00 1.000 0.000 0.000
901.00 1.000 1.000 1.000
902.00 1.000 1.000 2.000
903.00 1.000 1.000 3.000
904.00 1.000 1.000 4.000
905.00 1.000 1.000 5.000

Device Routing     Invert Outlet Devices
#1 Primary 903.32' 1,000.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

0.8' Crest Height   
Primary OutFlow  Max=124.22 cfs @ 12.40 hrs  HW=903.43'  TW=887.50'   (Dynamic Tailwater)

1=Sharp-Crested Rectangular Weir  (Weir Controls 124.22 cfs @ 1.11 fps)
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Pond 31P: SB 18 Infiltration
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Summary for Pond 36P: Culverts passing flow beneath Spine Road

Inflow Area = 52.908 ac, 84.55% Impervious,  Inflow Depth = 2.89"    for  10-Year event
Inflow = 124.27 cfs @ 12.40 hrs,  Volume= 12.730 af
Outflow = 124.27 cfs @ 12.40 hrs,  Volume= 12.730 af,  Atten= 0%,  Lag= 0.0 min
Primary = 124.27 cfs @ 12.40 hrs,  Volume= 12.730 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 887.50' @ 12.40 hrs   Surf.Area= 0.003 ac   Storage= 0.001 af
Plug-Flow detention time= 0.0 min calculated for 12.728 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 846.6 - 846.6 )
Volume Invert Avail.Storage Storage Description

#1 887.00' 0.025 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
887.00 0.000 0.000 0.000
887.50 0.003 0.001 0.001
890.50 0.006 0.014 0.014
892.00 0.009 0.011 0.025

Device Routing     Invert Outlet Devices
#1 Primary 887.00' Special & User-Defined   

Head  (feet)  0.00  0.10  0.20  0.30  0.40  0.50  5.00   
Disch. (cfs)  0.000  25.000  50.000  75.000  100.000  125.000  
125.000   

#2 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#4 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#5 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#6 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#7 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
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n= 0.013,  Flow Area= 1.77 sf   
#8 Secondary 887.50' 18.0"  Round RCP_Round  18"   

L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#9 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Primary OutFlow  Max=124.22 cfs @ 12.40 hrs  HW=887.50'  TW=884.59'   (Dynamic Tailwater)
1=Special & User-Defined  (Custom Controls 124.22 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=887.00'  TW=883.00'   (Dynamic Tailwater)
2=RCP_Round  18"  ( Controls 0.00 cfs)
3=RCP_Round  18"  ( Controls 0.00 cfs)
4=RCP_Round  18"  ( Controls 0.00 cfs)
5=RCP_Round  18"  ( Controls 0.00 cfs)
6=RCP_Round  18"  ( Controls 0.00 cfs)
7=RCP_Round  18"  ( Controls 0.00 cfs)
8=RCP_Round  18"  ( Controls 0.00 cfs)
9=RCP_Round  18"  ( Controls 0.00 cfs)

Pond 36P: Culverts passing flow beneath Spine Road

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

130
120
110
100

90
80
70
60
50
40
30
20
10

0

Inflow Area=52.908 ac
Peak Elev=887.50'

Storage=0.001 af
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Summary for Pond CRH-1: CRH-1

Inflow Area = 6.955 ac, 46.76% Impervious,  Inflow Depth = 2.80"    for  10-Year event
Inflow = 18.97 cfs @ 12.15 hrs,  Volume= 1.622 af
Outflow = 12.06 cfs @ 12.33 hrs,  Volume= 1.622 af,  Atten= 36%,  Lag= 10.6 min
Discarded = 0.26 cfs @ 12.33 hrs,  Volume= 0.512 af
Primary = 11.80 cfs @ 12.33 hrs,  Volume= 1.110 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 878.12' @ 12.33 hrs   Surf.Area= 0.325 ac   Storage= 0.489 af
Plug-Flow detention time= 182.4 min calculated for 1.622 af (100% of inflow)
Center-of-Mass det. time= 182.5 min ( 971.9 - 789.5 )
Volume Invert Avail.Storage Storage Description

#1 876.00' 0.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
876.00 0.150 0.000 0.000
878.00 0.300 0.450 0.450
879.00 0.500 0.400 0.850

Device Routing     Invert Outlet Devices
#1 Discarded 876.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 877.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 877.00' / 876.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 877.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 877.00' / 876.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.26 cfs @ 12.33 hrs  HW=878.12'   (Free Discharge)
1=Exfiltration  ( Controls 0.26 cfs)

Primary OutFlow  Max=11.80 cfs @ 12.33 hrs  HW=878.12'   (Free Discharge)
2=Culvert  (Barrel Controls 5.90 cfs @ 4.69 fps)
3=Culvert  (Barrel Controls 5.90 cfs @ 4.69 fps)
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Pond CRH-1: CRH-1
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Summary for Pond CRH-2: CRH-2

Inflow Area = 10.214 ac, 37.73% Impervious,  Inflow Depth = 2.60"    for  10-Year event
Inflow = 23.01 cfs @ 12.22 hrs,  Volume= 2.212 af
Outflow = 10.19 cfs @ 12.62 hrs,  Volume= 2.212 af,  Atten= 56%,  Lag= 24.1 min
Discarded = 0.38 cfs @ 12.62 hrs,  Volume= 0.904 af
Primary = 9.82 cfs @ 12.62 hrs,  Volume= 1.308 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 882.67' @ 12.62 hrs   Surf.Area= 0.467 ac   Storage= 0.888 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 323.8 min ( 1,125.6 - 801.7 )
Volume Invert Avail.Storage Storage Description

#1 880.00' 1.600 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
880.00 0.200 0.000 0.000
882.00 0.400 0.600 0.600
884.00 0.600 1.000 1.600

Device Routing     Invert Outlet Devices
#1 Discarded 880.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 881.50' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 881.50' / 881.00'   S= 0.0032 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 881.50' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 881.50' / 881.00'   S= 0.0032 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.38 cfs @ 12.62 hrs  HW=882.67'   (Free Discharge)
1=Exfiltration  ( Controls 0.38 cfs)

Primary OutFlow  Max=9.82 cfs @ 12.62 hrs  HW=882.67'  TW=878.71'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 4.91 cfs @ 3.72 fps)
3=Culvert  (Barrel Controls 4.91 cfs @ 3.72 fps)
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Pond CRH-2: CRH-2
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Summary for Pond CRH-3: CRH-3

Inflow Area = 11.815 ac, 36.95% Impervious,  Inflow Depth = 1.66"    for  10-Year event
Inflow = 10.84 cfs @ 12.54 hrs,  Volume= 1.637 af
Outflow = 8.22 cfs @ 12.91 hrs,  Volume= 1.637 af,  Atten= 24%,  Lag= 22.1 min
Discarded = 0.24 cfs @ 12.91 hrs,  Volume= 0.449 af
Primary = 7.98 cfs @ 12.91 hrs,  Volume= 1.188 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 878.90' @ 12.91 hrs   Surf.Area= 0.293 ac   Storage= 0.421 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 170.2 min ( 1,018.1 - 847.9 )
Volume Invert Avail.Storage Storage Description

#1 877.00' 0.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
877.00 0.150 0.000 0.000
879.00 0.300 0.450 0.450
880.00 0.500 0.400 0.850

Device Routing     Invert Outlet Devices
#1 Discarded 877.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 878.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 878.00' / 877.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 878.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 878.00' / 877.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.24 cfs @ 12.91 hrs  HW=878.90'   (Free Discharge)
1=Exfiltration  ( Controls 0.24 cfs)

Primary OutFlow  Max=7.98 cfs @ 12.91 hrs  HW=878.90'   (Free Discharge)
2=Culvert  (Barrel Controls 3.99 cfs @ 4.27 fps)
3=Culvert  (Barrel Controls 3.99 cfs @ 4.27 fps)
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Pond CRH-3: CRH-3
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Summary for Pond P1/P2: P-1/P-2

Inflow Area = 68.531 ac, 57.92% Impervious,  Inflow Depth = 3.05"    for  10-Year event
Inflow = 92.00 cfs @ 12.57 hrs,  Volume= 17.405 af
Outflow = 89.60 cfs @ 12.67 hrs,  Volume= 17.397 af,  Atten= 3%,  Lag= 5.9 min
Primary = 89.60 cfs @ 12.67 hrs,  Volume= 17.397 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 924.00'   Surf.Area= 1.270 ac   Storage= 3.500 af
Peak Elev= 925.17' @ 12.67 hrs   Surf.Area= 1.446 ac   Storage= 5.093 af   (1.593 af above start)
Plug-Flow detention time= 203.9 min calculated for 13.896 af (80% of inflow)
Center-of-Mass det. time= 66.2 min ( 872.2 - 806.0 )
Volume Invert Avail.Storage Storage Description

#1 920.00' 6.340 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
920.00 0.650 0.000 0.000
922.00 0.790 1.440 1.440
924.00 1.270 2.060 3.500
926.00 1.570 2.840 6.340

Device Routing     Invert Outlet Devices
#1 Primary 924.40' 40.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 924.00' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
Primary OutFlow  Max=89.60 cfs @ 12.67 hrs  HW=925.17'  TW=917.41'   (Dynamic Tailwater)

1=Sharp-Crested Rectangular Weir  (Weir Controls 88.57 cfs @ 2.88 fps)
2=Orifice/Grate  (Orifice Controls 1.02 cfs @ 5.22 fps)
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Pond P1/P2: P-1/P-2
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Summary for Pond P5/P6: P-5/P-6

Inflow Area = 43.279 ac, 47.44% Impervious,  Inflow Depth = 2.82"    for  10-Year event
Inflow = 116.17 cfs @ 12.15 hrs,  Volume= 10.153 af
Outflow = 28.61 cfs @ 12.70 hrs,  Volume= 8.037 af,  Atten= 75%,  Lag= 32.8 min
Primary = 26.37 cfs @ 12.70 hrs,  Volume= 6.911 af
Secondary = 2.24 cfs @ 12.70 hrs,  Volume= 1.126 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 929.00'   Surf.Area= 1.975 ac   Storage= 5.062 af
Peak Elev= 931.49' @ 12.70 hrs   Surf.Area= 2.487 ac   Storage= 10.676 af   (5.614 af above start)
Plug-Flow detention time= 735.4 min calculated for 2.974 af (29% of inflow)
Center-of-Mass det. time= 230.7 min ( 1,019.3 - 788.7 )
Volume Invert Avail.Storage Storage Description

#1 926.00' 14.650 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
926.00 1.510 0.000 0.000
928.00 1.710 3.220 3.220
930.00 2.240 3.950 7.170
931.00 2.400 2.320 9.490
933.00 2.760 5.160 14.650

Device Routing     Invert Outlet Devices
#1 Primary 930.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 930.50' 7.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Primary 931.50' 14.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 930.00' 9.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=26.37 cfs @ 12.70 hrs  HW=931.49'  TW=917.45'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 4.61 cfs @ 5.87 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 21.76 cfs @ 3.25 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

Secondary OutFlow  Max=2.24 cfs @ 12.70 hrs  HW=931.49'  TW=929.09'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 2.24 cfs @ 5.07 fps)
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Pond P5/P6: P-5/P-6
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Summary for Pond P8: P-8

Inflow Area = 6.389 ac, 7.62% Impervious,  Inflow Depth = 1.93"    for  10-Year event
Inflow = 16.44 cfs @ 12.06 hrs,  Volume= 1.027 af
Outflow = 3.63 cfs @ 12.39 hrs,  Volume= 1.021 af,  Atten= 78%,  Lag= 19.7 min
Primary = 3.63 cfs @ 12.39 hrs,  Volume= 1.021 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 897.00'   Surf.Area= 0.300 ac   Storage= 0.495 af
Peak Elev= 898.11' @ 12.62 hrs   Surf.Area= 0.455 ac   Storage= 0.922 af   (0.427 af above start)
Plug-Flow detention time= 533.7 min calculated for 0.526 af (51% of inflow)
Center-of-Mass det. time= 193.8 min ( 1,023.9 - 830.1 )
Volume Invert Avail.Storage Storage Description

#1 893.00' 1.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
893.00 0.030 0.000 0.000
894.00 0.070 0.050 0.050
896.00 0.150 0.220 0.270
897.00 0.300 0.225 0.495
898.00 0.450 0.375 0.870
900.00 0.530 0.980 1.850

Device Routing     Invert Outlet Devices
#1 Primary 897.00' 24.0"  Round RCP_Round  24"   

L= 380.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 897.00' / 895.94'   S= 0.0028 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=3.60 cfs @ 12.39 hrs  HW=898.06'  TW=897.03'   (Dynamic Tailwater)
1=RCP_Round  24"  (Outlet Controls 3.60 cfs @ 3.08 fps)
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Pond P8: P-8
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Summary for Pond W-1: W-1

Inflow Area = 0.997 ac, 24.47% Impervious,  Inflow Depth = 17.08"    for  10-Year event
Inflow = 3.34 cfs @ 12.27 hrs,  Volume= 1.419 af
Outflow = 2.43 cfs @ 14.34 hrs,  Volume= 1.419 af,  Atten= 27%,  Lag= 124.1 min
Primary = 2.43 cfs @ 14.34 hrs,  Volume= 1.419 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 915.16' @ 14.34 hrs   Surf.Area= 0.726 ac   Storage= 0.286 af
Plug-Flow detention time= 110.1 min calculated for 1.418 af (100% of inflow)
Center-of-Mass det. time= 110.1 min ( 980.3 - 870.2 )
Volume Invert Avail.Storage Storage Description

#1 914.75' 0.950 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
914.75 0.660 0.000 0.000
916.00 0.860 0.950 0.950

Device Routing     Invert Outlet Devices
#1 Primary 914.75' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
Primary OutFlow  Max=2.43 cfs @ 14.34 hrs  HW=915.16'  TW=0.00'   (Dynamic Tailwater)

1=Orifice/Grate  (Orifice Controls 2.43 cfs @ 3.09 fps)
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Pond W-1: W-1
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Summary for Pond W-2: W-2

Inflow = 2.24 cfs @ 12.70 hrs,  Volume= 1.126 af
Outflow = 0.77 cfs @ 19.38 hrs,  Volume= 0.979 af,  Atten= 66%,  Lag= 401.0 min
Primary = 0.77 cfs @ 19.38 hrs,  Volume= 0.979 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 929.49' @ 19.38 hrs   Surf.Area= 1.174 ac   Storage= 0.559 af
Plug-Flow detention time= 656.6 min calculated for 0.979 af (87% of inflow)
Center-of-Mass det. time= 576.0 min ( 1,617.9 - 1,042.0 )
Volume Invert Avail.Storage Storage Description

#1 929.00' 1.175 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
929.00 1.090 0.000 0.000
930.00 1.260 1.175 1.175

Device Routing     Invert Outlet Devices
#1 Primary 929.10' 12.0"  Round RCP_Round  12"   

L= 300.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 929.10' / 916.00'   S= 0.0437 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.77 cfs @ 19.38 hrs  HW=929.49'  TW=914.88'   (Dynamic Tailwater)
1=RCP_Round  12"  (Inlet Controls 0.77 cfs @ 2.67 fps)
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Pond W-2: W-2
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Summary for Pond W-3: W-3

Inflow = 0.77 cfs @ 19.38 hrs,  Volume= 0.979 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 915.22' @ 96.00 hrs   Surf.Area= 2.118 ac   Storage= 0.979 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 914.75' 2.680 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
914.75 2.040 0.000 0.000
915.00 2.080 0.515 0.515
916.00 2.250 2.165 2.680

Pond W-3: W-3
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Summary for Pond W-4: W-4

Inflow Area = 2.985 ac, 30.99% Impervious,  Inflow Depth = 12.81"    for  10-Year event
Inflow = 10.44 cfs @ 12.09 hrs,  Volume= 3.187 af
Outflow = 3.32 cfs @ 16.14 hrs,  Volume= 3.168 af,  Atten= 68%,  Lag= 243.0 min
Primary = 3.32 cfs @ 16.14 hrs,  Volume= 3.168 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 908.99' @ 16.14 hrs   Surf.Area= 1.137 ac   Storage= 0.949 af
Plug-Flow detention time= 259.4 min calculated for 3.168 af (99% of inflow)
Center-of-Mass det. time= 254.5 min ( 1,195.6 - 941.1 )
Volume Invert Avail.Storage Storage Description

#1 908.00' 2.280 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
908.00 0.780 0.000 0.000
910.00 1.500 2.280 2.280

Device Routing     Invert Outlet Devices
#1 Primary 908.00' 12.0"  Round RCP_Round  12"   

L= 170.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 908.00' / 904.00'   S= 0.0235 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.32 cfs @ 16.14 hrs  HW=908.99'  TW=893.91'   (Dynamic Tailwater)
1=RCP_Round  12"  (Inlet Controls 3.32 cfs @ 4.24 fps)
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Pond W-4: W-4
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Summary for Pond W-5: W-5

Inflow Area = 7.608 ac, 48.41% Impervious,  Inflow Depth = 7.01"    for  10-Year event
Inflow = 37.78 cfs @ 12.02 hrs,  Volume= 4.445 af
Outflow = 8.48 cfs @ 13.20 hrs,  Volume= 4.438 af,  Atten= 78%,  Lag= 70.8 min
Primary = 8.48 cfs @ 13.20 hrs,  Volume= 4.438 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 882.75'   Surf.Area= 4.887 ac   Storage= 7.134 af
Peak Elev= 883.11' @ 13.20 hrs   Surf.Area= 5.311 ac   Storage= 8.975 af   (1.841 af above start)
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 235.1 min ( 1,062.3 - 827.2 )
Volume Invert Avail.Storage Storage Description

#1 881.00' 11.097 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
881.00 3.270 0.000 0.000
882.00 4.190 3.730 3.730
883.00 5.120 4.655 8.385
883.49 5.950 2.712 11.097

Device Routing     Invert Outlet Devices
#1 Primary 882.75' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 882.75' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=8.48 cfs @ 13.20 hrs  HW=883.11'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  (Weir Controls 4.24 cfs @ 1.97 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 4.24 cfs @ 1.97 fps)
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Pond W-5: W-5
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Summary for Link 49L: Sum of P-13 and W-5 Discharges to Rice Creek

Inflow Area = 245.501 ac, 51.49% Impervious,  Inflow Depth = 2.75"    for  10-Year event
Inflow = 302.16 cfs @ 12.46 hrs,  Volume= 56.170 af
Primary = 302.16 cfs @ 12.46 hrs,  Volume= 56.170 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 49L: Sum of P-13 and W-5 Discharges to Rice Creek
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Summary for Link 50L: Outlet #1 Discharge to Round Lake

Inflow Area = 8.850 ac, 65.20% Impervious,  Inflow Depth = 3.22"    for  10-Year event
Inflow = 6.78 cfs @ 13.30 hrs,  Volume= 2.372 af
Primary = 6.78 cfs @ 13.30 hrs,  Volume= 2.372 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 50L: Outlet #1 Discharge to Round Lake
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Summary for Link 51L: Outlet #2 Discharge to Round Lake

Inflow Area = 133.365 ac, 58.87% Impervious,  Inflow Depth > 2.77"    for  10-Year event
Inflow = 98.88 cfs @ 13.04 hrs,  Volume= 30.840 af
Primary = 98.88 cfs @ 13.04 hrs,  Volume= 30.840 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 51L: Outlet #2 Discharge to Round Lake
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Summary for Link 52L: Outlet #3 Discharge to Round Lake

Inflow Area = 25.238 ac, 19.96% Impervious,  Inflow Depth = 1.72"    for  10-Year event
Inflow = 27.74 cfs @ 12.43 hrs,  Volume= 3.622 af
Primary = 27.74 cfs @ 12.43 hrs,  Volume= 3.622 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 52L: Outlet #3 Discharge to Round Lake
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Time span=0.00-96.00 hrs, dt=0.01 hrs, 9601 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious
Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=1.601 ac   31.98% Impervious   Runoff Depth=5.20"Subcatchment 1S: To Rice Creek
   Tc=5.7 min   CN=74/98   Runoff=11.87 cfs  0.693 af

Runoff Area=52.192 ac   48.35% Impervious   Runoff Depth=5.65"Subcatchment SB 1: SB 1
   Tc=53.1 min   CN=74/98   Runoff=152.90 cfs  24.560 af

Runoff Area=6.389 ac   7.62% Impervious   Runoff Depth=4.52"Subcatchment SB 10: SB 10
   Tc=7.3 min   CN=74/98   Runoff=39.72 cfs  2.409 af

Runoff Area=3.293 ac   32.16% Impervious   Runoff Depth=5.28"Subcatchment SB 11: SB 11
   Tc=11.7 min   CN=74/100   Runoff=18.83 cfs  1.448 af

Runoff Area=1.382 ac   38.71% Impervious   Runoff Depth=5.38"Subcatchment SB 12: SB 12
   Tc=9.5 min   CN=74/98   Runoff=8.83 cfs  0.620 af

Runoff Area=2.985 ac   30.99% Impervious   Runoff Depth=5.24"Subcatchment SB 13: SB 13
   Tc=9.4 min   CN=74/100   Runoff=18.60 cfs  1.304 af

Runoff Area=10.225 ac   42.62% Impervious   Runoff Depth=5.49"Subcatchment SB 14: SB 14
   Tc=4.3 min   CN=74/98   Runoff=84.34 cfs  4.677 af

Runoff Area=58.564 ac   48.22% Impervious   Runoff Depth=5.64"Subcatchment SB 15: SB 15
   Tc=31.3 min   CN=74/98   Runoff=226.38 cfs  27.541 af

Runoff Area=32.428 ac   33.53% Impervious   Runoff Depth=5.24"Subcatchment SB 16: SB 16
   Tc=12.1 min   CN=74/98   Runoff=183.61 cfs  14.156 af

Runoff Area=7.608 ac   48.41% Impervious   Runoff Depth=5.76"Subcatchment SB 17: SB 17
   Tc=4.3 min   CN=74/100   Runoff=64.20 cfs  3.655 af

Runoff Area=52.908 ac   84.55% Impervious   Runoff Depth=6.65"Subcatchment SB 18: SB 18
   Tc=33.5 min   CN=74/98   Runoff=224.72 cfs  29.299 af

Runoff Area=21.198 ac   39.93% Impervious   Runoff Depth=5.41"Subcatchment SB 19: SB 19
   Tc=24.7 min   CN=74/98   Runoff=89.07 cfs  9.565 af

Runoff Area=11.400 ac   84.29% Impervious   Runoff Depth=6.64"Subcatchment SB 2: SB 2
   Tc=16.6 min   CN=74/98   Runoff=67.49 cfs  6.306 af

Runoff Area=41.911 ac   82.19% Impervious   Runoff Depth=6.12"Subcatchment SB 22: SB 22
   Tc=41.0 min   CN=49/98   Runoff=144.97 cfs  21.385 af

Runoff Area=4.939 ac   98.22% Impervious   Runoff Depth=7.02"Subcatchment SB 24: SB 24
   Tc=7.5 min   CN=74/98   Runoff=42.62 cfs  2.890 af

Runoff Area=5.012 ac   95.71% Impervious   Runoff Depth=6.95"Subcatchment SB 25: SB 25
   Tc=10.7 min   CN=74/98   Runoff=37.25 cfs  2.904 af
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Runoff Area=14.335 ac   98.27% Impervious   Runoff Depth=7.02"Subcatchment SB 26: SB 26
   Tc=25.4 min   CN=74/98   Runoff=73.07 cfs  8.390 af

Runoff Area=6.629 ac   97.12% Impervious   Runoff Depth=6.92"Subcatchment SB 27: SB 27 (Thumb Road)
   Tc=27.6 min   CN=49/98   Runoff=31.89 cfs  3.821 af

Runoff Area=6.955 ac   46.76% Impervious   Runoff Depth=5.60"Subcatchment SB 28: SB 28
   Tc=14.6 min   CN=74/98   Runoff=38.37 cfs  3.247 af

Runoff Area=10.214 ac   37.73% Impervious   Runoff Depth=5.35"Subcatchment SB 29: SB 29
   Tc=19.1 min   CN=74/98   Runoff=48.13 cfs  4.557 af

Runoff Area=37.668 ac   41.46% Impervious   Runoff Depth=5.46"Subcatchment SB 3: SB 3
   Tc=15.3 min   CN=74/98   Runoff=199.96 cfs  17.130 af

Runoff Area=0.599 ac   19.70% Impervious   Runoff Depth=4.90"Subcatchment SB 4: SB 4
   Tc=5.9 min   CN=74/100   Runoff=4.20 cfs  0.245 af

Runoff Area=7.853 ac   70.37% Impervious   Runoff Depth=6.25"Subcatchment SB 5: SB 5
   Tc=59.3 min   CN=74/98   Runoff=23.32 cfs  4.093 af

Runoff Area=25.238 ac   19.96% Impervious   Runoff Depth=4.09"Subcatchment SB 51: Offsite Subbasin 51
   Tc=32.8 min   CN=65/98   Runoff=70.31 cfs  8.599 af

Runoff Area=0.997 ac   24.47% Impervious   Runoff Depth=5.05"Subcatchment SB 6: SB 6
   Tc=20.3 min   CN=74/100   Runoff=4.33 cfs  0.419 af

Runoff Area=21.555 ac   84.83% Impervious   Runoff Depth=6.65"Subcatchment SB 7: SB 7
   Tc=5.7 min   CN=74/98   Runoff=192.64 cfs  11.950 af

Runoff Area=29.595 ac   30.01% Impervious   Runoff Depth=5.14"Subcatchment SB 8: SB 8
   Tc=47.1 min   CN=74/98   Runoff=86.02 cfs  12.680 af

Runoff Area=25.789 ac   33.17% Impervious   Runoff Depth=5.23"Subcatchment SB 9: SB 9
   Tc=30.0 min   CN=74/98   Runoff=96.02 cfs  11.237 af

Peak Elev=919.71'  Storage=19.292 af   Inflow=321.63 cfs  62.160 afPond 3P: P-3
   Outflow=267.75 cfs  62.142 af

Peak Elev=917.80'  Storage=1.640 af   Inflow=23.32 cfs  4.093 afPond 4P: P-4
   Primary=12.66 cfs  2.270 af   Secondary=3.35 cfs  1.823 af   Outflow=16.01 cfs  4.093 af

Peak Elev=915.93'  Storage=1.523 af   Inflow=86.02 cfs  12.680 afPond 7P: P-7
   Outflow=87.44 cfs  12.680 af

Peak Elev=915.84'  Storage=0.601 af   Inflow=166.30 cfs  23.916 afPond 9P: P-9
   Outflow=166.11 cfs  23.916 af

Peak Elev=898.47'  Storage=1.545 af   Inflow=164.99 cfs  24.555 afPond 10P: P-10
   Primary=15.81 cfs  11.415 af   Secondary=148.71 cfs  13.140 af   Outflow=164.52 cfs  24.555 af

Peak Elev=912.79'  Storage=9.054 af   Inflow=172.55 cfs  25.364 afPond 11P: P-11
   Primary=155.34 cfs  21.533 af   Secondary=4.92 cfs  3.830 af   Outflow=160.26 cfs  25.363 af
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Peak Elev=895.80'  Storage=10.192 af   Inflow=175.25 cfs  34.346 afPond 12P: P-12
   Outflow=138.66 cfs  34.338 af

Peak Elev=885.58'  Storage=10.282 af   Inflow=652.01 cfs  110.403 afPond 13P: P-13
   Primary=608.53 cfs  105.483 af   Secondary=20.47 cfs  4.917 af   Outflow=629.00 cfs  110.401 af

Peak Elev=895.17'  Storage=9.341 af   Inflow=89.07 cfs  9.565 afPond 14P: P-14
   Outflow=16.07 cfs  9.563 af

Peak Elev=903.88'  Storage=3.880 af   Inflow=171.27 cfs  25.207 afPond 23P: Thumb Infiltration (Thumb TP 
   Outflow=171.19 cfs  21.467 af

Peak Elev=903.48'  Storage=3.485 af   Inflow=224.72 cfs  29.299 afPond 31P: SB 18 Infiltration
   Outflow=224.59 cfs  25.979 af

Peak Elev=890.33'  Storage=0.013 af   Inflow=224.59 cfs  25.979 afPond 36P: Culverts passing flow 
   Primary=125.00 cfs  22.689 af   Secondary=99.53 cfs  3.290 af   Outflow=224.53 cfs  25.979 af

Peak Elev=878.81'  Storage=0.760 af   Inflow=38.37 cfs  3.247 afPond CRH-1: CRH-1
   Discarded=0.37 cfs  0.563 af   Primary=25.16 cfs  2.685 af   Outflow=25.53 cfs  3.247 af

Peak Elev=883.78'  Storage=1.468 af   Inflow=48.13 cfs  4.557 afPond CRH-2: CRH-2
   Discarded=0.47 cfs  0.986 af   Primary=27.38 cfs  3.571 af   Outflow=27.85 cfs  4.557 af

Peak Elev=879.83'  Storage=0.769 af   Inflow=30.15 cfs  4.265 afPond CRH-3: CRH-3
   Discarded=0.38 cfs  0.519 af   Primary=25.52 cfs  3.745 af   Outflow=25.90 cfs  4.265 af

Peak Elev=925.63'  Storage=5.762 af   Inflow=181.28 cfs  33.757 afPond P1/P2: P-1/P-2
   Outflow=177.47 cfs  33.749 af

Peak Elev=932.56'  Storage=13.463 af   Inflow=234.37 cfs  20.279 afPond P5/P6: P-5/P-6
   Primary=119.36 cfs  16.461 af   Secondary=3.15 cfs  1.701 af   Outflow=122.50 cfs  18.162 af

Peak Elev=899.15'  Storage=1.415 af   Inflow=39.72 cfs  2.409 afPond P8: P-8
24.0"  Round Culvert  n=0.013  L=380.0'  S=0.0028 '/'   Outflow=11.00 cfs  2.403 af

Peak Elev=915.37'  Storage=0.443 af   Inflow=6.17 cfs  2.242 afPond W-1: W-1
   Outflow=2.99 cfs  2.242 af

Peak Elev=929.60'  Storage=0.681 af   Inflow=3.15 cfs  1.701 afPond W-2: W-2
12.0"  Round Culvert  n=0.013  L=300.0'  S=0.0437 '/'   Outflow=1.17 cfs  1.553 af

Peak Elev=915.49'  Storage=1.553 af   Inflow=1.17 cfs  1.553 afPond W-3: W-3
   Outflow=0.00 cfs  0.000 af

Peak Elev=909.35'  Storage=1.383 af   Inflow=22.11 cfs  5.134 afPond W-4: W-4
12.0"  Round Culvert  n=0.013  L=170.0'  S=0.0235 '/'   Outflow=4.36 cfs  5.114 af

Peak Elev=883.35'  Storage=10.267 af   Inflow=76.11 cfs  8.572 afPond W-5: W-5
   Outflow=17.76 cfs  8.565 af
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   Inflow=623.69 cfs  114.048 afLink 49L: Sum of P-13 and W-5 Discharges to Rice Creek
   Primary=623.69 cfs  114.048 af

   Inflow=15.52 cfs  4.512 afLink 50L: Outlet #1 Discharge to Round Lake
   Primary=15.52 cfs  4.512 af

   Inflow=267.75 cfs  62.142 afLink 51L: Outlet #2 Discharge to Round Lake
   Primary=267.75 cfs  62.142 af

   Inflow=70.31 cfs  8.599 afLink 52L: Outlet #3 Discharge to Round Lake
   Primary=70.31 cfs  8.599 af

Total Runoff Area = 501.462 ac   Runoff Volume = 239.780 af   Average Runoff Depth = 5.74"
45.62% Pervious = 228.758 ac     54.38% Impervious = 272.704 ac
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Summary for Subcatchment 1S: To Rice Creek

Runoff = 11.87 cfs @ 12.03 hrs,  Volume= 0.693 af,  Depth= 5.20"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 0.512 98 impervious
* 1.089 74 pervious

1.601 82 Weighted Average
1.089 68.02% Pervious Area
0.512 31.98% Impervious Area

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

5.7 Direct Entry, 

Subcatchment 1S: To Rice Creek
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=1.601 ac
Runoff Volume=0.693 af

Runoff Depth=5.20"
Tc=5.7 min

CN=74/98

11.87 cfs
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Summary for Subcatchment SB 1: SB 1

Runoff = 152.90 cfs @ 12.68 hrs,  Volume= 24.560 af,  Depth= 5.65"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 26.958 74 pervious
* 25.234 98 impervious

52.192 86 Weighted Average
26.958 51.65% Pervious Area
25.234 48.35% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
53.1 Direct Entry, 

Subcatchment SB 1: SB 1

Runoff

Hydrograph
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=52.192 ac
Runoff Volume=24.560 af

Runoff Depth=5.65"
Tc=53.1 min

CN=74/98

152.90 cfs
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Summary for Subcatchment SB 10: SB 10

Runoff = 39.72 cfs @ 12.05 hrs,  Volume= 2.409 af,  Depth= 4.52"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 5.902 74 pervious
* 0.487 98 impervious

6.389 76 Weighted Average
5.902 92.38% Pervious Area
0.487 7.62% Impervious Area

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

7.3 Direct Entry, 

Subcatchment SB 10: SB 10

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=6.389 ac
Runoff Volume=2.409 af

Runoff Depth=4.52"
Tc=7.3 min

CN=74/98

39.72 cfs
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Summary for Subcatchment SB 11: SB 11

Runoff = 18.83 cfs @ 12.11 hrs,  Volume= 1.448 af,  Depth= 5.28"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 2.234 74 pervious
* 1.059 100 impervious

3.293 82 Weighted Average
2.234 67.84% Pervious Area
1.059 32.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.7 Direct Entry, 

Subcatchment SB 11: SB 11

Runoff

Hydrograph
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=3.293 ac
Runoff Volume=1.448 af

Runoff Depth=5.28"
Tc=11.7 min

CN=74/100

18.83 cfs
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Summary for Subcatchment SB 12: SB 12

Runoff = 8.83 cfs @ 12.08 hrs,  Volume= 0.620 af,  Depth= 5.38"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 0.847 74 pervious
* 0.535 98 impervious

1.382 83 Weighted Average
0.847 61.29% Pervious Area
0.535 38.71% Impervious Area

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

9.5 Direct Entry, 

Subcatchment SB 12: SB 12

Runoff

Hydrograph
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=1.382 ac
Runoff Volume=0.620 af

Runoff Depth=5.38"
Tc=9.5 min

CN=74/98

8.83 cfs
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Summary for Subcatchment SB 13: SB 13

Runoff = 18.60 cfs @ 12.08 hrs,  Volume= 1.304 af,  Depth= 5.24"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 2.060 74 pervious
* 0.925 100 impervious

2.985 82 Weighted Average
2.060 69.01% Pervious Area
0.925 30.99% Impervious Area

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

9.4 Direct Entry, 

Subcatchment SB 13: SB 13
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=2.985 ac
Runoff Volume=1.304 af

Runoff Depth=5.24"
Tc=9.4 min
CN=74/100

18.60 cfs
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Summary for Subcatchment SB 14: SB 14

Runoff = 84.34 cfs @ 12.02 hrs,  Volume= 4.677 af,  Depth= 5.49"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 5.867 74 pervious
* 4.358 98 impervious

10.225 84 Weighted Average
5.867 57.38% Pervious Area
4.358 42.62% Impervious Area

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

4.3 Direct Entry, 

Subcatchment SB 14: SB 14

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=10.225 ac
Runoff Volume=4.677 af

Runoff Depth=5.49"
Tc=4.3 min

CN=74/98

84.34 cfs
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Summary for Subcatchment SB 15: SB 15

Runoff = 226.38 cfs @ 12.38 hrs,  Volume= 27.541 af,  Depth= 5.64"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 30.326 74 pervious
* 28.238 98 impervious

58.564 86 Weighted Average
30.326 51.78% Pervious Area
28.238 48.22% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
31.3 Direct Entry, 

Subcatchment SB 15: SB 15

Runoff

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

250
240
230
220
210
200
190
180
170
160
150
140
130
120
110
100

90
80
70
60
50
40
30
20
10

0

Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=58.564 ac
Runoff Volume=27.541 af

Runoff Depth=5.64"
Tc=31.3 min

CN=74/98

226.38 cfs
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Summary for Subcatchment SB 16: SB 16

Runoff = 183.61 cfs @ 12.12 hrs,  Volume= 14.156 af,  Depth= 5.24"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 21.555 74 pervious
* 10.873 98 impervious

32.428 82 Weighted Average
21.555 66.47% Pervious Area
10.873 33.53% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
12.1 Direct Entry, 

Subcatchment SB 16: SB 16

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=32.428 ac
Runoff Volume=14.156 af

Runoff Depth=5.24"
Tc=12.1 min

CN=74/98

183.61 cfs
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Summary for Subcatchment SB 17: SB 17

Runoff = 64.20 cfs @ 12.02 hrs,  Volume= 3.655 af,  Depth= 5.76"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 3.925 74 pervious
* 3.683 100 impervious

7.608 87 Weighted Average
3.925 51.59% Pervious Area
3.683 48.41% Impervious Area

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

4.3 Direct Entry, 

Subcatchment SB 17: SB 17
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=7.608 ac
Runoff Volume=3.655 af

Runoff Depth=5.76"
Tc=4.3 min
CN=74/100

64.20 cfs
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Summary for Subcatchment SB 18: SB 18

Runoff = 224.72 cfs @ 12.40 hrs,  Volume= 29.299 af,  Depth= 6.65"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 8.172 74 pervious
* 44.736 98 impervious

52.908 94 Weighted Average
8.172 15.45% Pervious Area

44.736 84.55% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
33.5 Direct Entry, 

Subcatchment SB 18: SB 18
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=52.908 ac
Runoff Volume=29.299 af

Runoff Depth=6.65"
Tc=33.5 min

CN=74/98

224.72 cfs
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Summary for Subcatchment SB 19: SB 19

Runoff = 89.07 cfs @ 12.29 hrs,  Volume= 9.565 af,  Depth= 5.41"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 12.734 74 pervious
* 8.464 98 impervious

21.198 84 Weighted Average
12.734 60.07% Pervious Area

8.464 39.93% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
24.7 Direct Entry, 

Subcatchment SB 19: SB 19

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=21.198 ac
Runoff Volume=9.565 af

Runoff Depth=5.41"
Tc=24.7 min

CN=74/98

89.07 cfs
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Summary for Subcatchment SB 2: SB 2

Runoff = 67.49 cfs @ 12.17 hrs,  Volume= 6.306 af,  Depth= 6.64"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 1.791 74 pervious
* 9.609 98 impervious

11.400 94 Weighted Average
1.791 15.71% Pervious Area
9.609 84.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.6 Direct Entry, 

Subcatchment SB 2: SB 2

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=11.400 ac
Runoff Volume=6.306 af

Runoff Depth=6.64"
Tc=16.6 min

CN=74/98

67.49 cfs
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Summary for Subcatchment SB 22: SB 22

Runoff = 144.97 cfs @ 12.52 hrs,  Volume= 21.385 af,  Depth= 6.12"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 7.465 49 Pervious
* 34.446 98 Impervious

41.911 89 Weighted Average
7.465 17.81% Pervious Area

34.446 82.19% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
41.0 Direct Entry, 

Subcatchment SB 22: SB 22
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=41.911 ac
Runoff Volume=21.385 af

Runoff Depth=6.12"
Tc=41.0 min

CN=49/98

144.97 cfs
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Summary for Subcatchment SB 24: SB 24

Runoff = 42.62 cfs @ 12.05 hrs,  Volume= 2.890 af,  Depth= 7.02"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 0.088 74 permiable
* 4.851 98 impermiable

4.939 98 Weighted Average
0.088 1.78% Pervious Area
4.851 98.22% Impervious Area

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

7.5 Direct Entry, 

Subcatchment SB 24: SB 24
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=4.939 ac
Runoff Volume=2.890 af

Runoff Depth=7.02"
Tc=7.5 min

CN=74/98

42.62 cfs
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Summary for Subcatchment SB 25: SB 25

Runoff = 37.25 cfs @ 12.09 hrs,  Volume= 2.904 af,  Depth= 6.95"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 0.215 74 pervious
* 4.797 98 impervious

5.012 97 Weighted Average
0.215 4.29% Pervious Area
4.797 95.71% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.7 Direct Entry, 

Subcatchment SB 25: SB 25

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=5.012 ac
Runoff Volume=2.904 af

Runoff Depth=6.95"
Tc=10.7 min

CN=74/98

37.25 cfs
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Summary for Subcatchment SB 26: SB 26

Runoff = 73.07 cfs @ 12.28 hrs,  Volume= 8.390 af,  Depth= 7.02"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 0.248 74 pervious
* 14.087 98 impervious

14.335 98 Weighted Average
0.248 1.73% Pervious Area

14.087 98.27% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
25.4 Direct Entry, 

Subcatchment SB 26: SB 26

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=14.335 ac
Runoff Volume=8.390 af

Runoff Depth=7.02"
Tc=25.4 min

CN=74/98

73.07 cfs
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Summary for Subcatchment SB 27: SB 27 (Thumb Road)

Runoff = 31.89 cfs @ 12.31 hrs,  Volume= 3.821 af,  Depth= 6.92"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 0.191 49 Pervious
* 6.438 98 Impervious

6.629 97 Weighted Average
0.191 2.88% Pervious Area
6.438 97.12% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
27.6 Direct Entry, 

Subcatchment SB 27: SB 27 (Thumb Road)

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=6.629 ac
Runoff Volume=3.821 af

Runoff Depth=6.92"
Tc=27.6 min

CN=49/98

31.89 cfs
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Summary for Subcatchment SB 28: SB 28

Runoff = 38.37 cfs @ 12.15 hrs,  Volume= 3.247 af,  Depth= 5.60"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 3.703 74 pervious
* 3.252 98 impervious

6.955 85 Weighted Average
3.703 53.24% Pervious Area
3.252 46.76% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.6 Direct Entry, 

Subcatchment SB 28: SB 28

Runoff

Hydrograph

Time  (hours)
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=6.955 ac
Runoff Volume=3.247 af

Runoff Depth=5.60"
Tc=14.6 min

CN=74/98

38.37 cfs
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Summary for Subcatchment SB 29: SB 29

Runoff = 48.13 cfs @ 12.21 hrs,  Volume= 4.557 af,  Depth= 5.35"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 6.360 74 pervious
* 3.854 98 impervious

10.214 83 Weighted Average
6.360 62.27% Pervious Area
3.854 37.73% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.1 Direct Entry, 

Subcatchment SB 29: SB 29
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=10.214 ac
Runoff Volume=4.557 af

Runoff Depth=5.35"
Tc=19.1 min

CN=74/98

48.13 cfs
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Summary for Subcatchment SB 3: SB 3

Runoff = 199.96 cfs @ 12.16 hrs,  Volume= 17.130 af,  Depth= 5.46"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 22.050 74 Pervious
* 15.618 98 Impervious

37.668 84 Weighted Average
22.050 58.54% Pervious Area
15.618 41.46% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
15.3 Direct Entry, 

Subcatchment SB 3: SB 3
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=37.668 ac
Runoff Volume=17.130 af

Runoff Depth=5.46"
Tc=15.3 min

CN=74/98

199.96 cfs
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Summary for Subcatchment SB 4: SB 4

Runoff = 4.20 cfs @ 12.04 hrs,  Volume= 0.245 af,  Depth= 4.90"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 0.481 74 pervious
* 0.118 100 impervious

0.599 79 Weighted Average
0.481 80.30% Pervious Area
0.118 19.70% Impervious Area

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

5.9 Direct Entry, 

Subcatchment SB 4: SB 4

Runoff
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=0.599 ac
Runoff Volume=0.245 af

Runoff Depth=4.90"
Tc=5.9 min
CN=74/100

4.20 cfs
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Summary for Subcatchment SB 5: SB 5

Runoff = 23.32 cfs @ 12.72 hrs,  Volume= 4.093 af,  Depth= 6.25"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 2.327 74 pervious
* 5.526 98 impervious

7.853 91 Weighted Average
2.327 29.63% Pervious Area
5.526 70.37% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
59.3 Direct Entry, 

Subcatchment SB 5: SB 5
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=7.853 ac
Runoff Volume=4.093 af

Runoff Depth=6.25"
Tc=59.3 min

CN=74/98

23.32 cfs
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Summary for Subcatchment SB 51: Offsite Subbasin 51

Runoff = 70.31 cfs @ 12.43 hrs,  Volume= 8.599 af,  Depth= 4.09"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 20.200 65 Offsite subbasin 51
* 5.038 98

25.238 72 Weighted Average
20.200 80.04% Pervious Area

5.038 19.96% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
32.8 Direct Entry, 

Subcatchment SB 51: Offsite Subbasin 51
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=25.238 ac
Runoff Volume=8.599 af

Runoff Depth=4.09"
Tc=32.8 min

CN=65/98

70.31 cfs
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Summary for Subcatchment SB 6: SB 6

Runoff = 4.33 cfs @ 12.23 hrs,  Volume= 0.419 af,  Depth= 5.05"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 0.753 74 pervious
* 0.244 100 impervious

0.997 80 Weighted Average
0.753 75.53% Pervious Area
0.244 24.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.3 Direct Entry, 

Subcatchment SB 6: SB 6
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=0.997 ac
Runoff Volume=0.419 af

Runoff Depth=5.05"
Tc=20.3 min

CN=74/100

4.33 cfs
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Summary for Subcatchment SB 7: SB 7

Runoff = 192.64 cfs @ 12.03 hrs,  Volume= 11.950 af,  Depth= 6.65"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 3.269 74 pervious
* 18.286 98 impervious

21.555 94 Weighted Average
3.269 15.17% Pervious Area

18.286 84.83% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
5.7 Direct Entry, 

Subcatchment SB 7: SB 7
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=21.555 ac
Runoff Volume=11.950 af

Runoff Depth=6.65"
Tc=5.7 min

CN=74/98

192.64 cfs
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Summary for Subcatchment SB 8: SB 8

Runoff = 86.02 cfs @ 12.61 hrs,  Volume= 12.680 af,  Depth= 5.14"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 20.714 74 pervious
* 8.881 98 impervious

29.595 81 Weighted Average
20.714 69.99% Pervious Area

8.881 30.01% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
47.1 Direct Entry, 

Subcatchment SB 8: SB 8
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Atlas 14 nested 24-hr event 24-hr S1 100-Year
Rainfall=7.31"

Runoff Area=29.595 ac
Runoff Volume=12.680 af

Runoff Depth=5.14"
Tc=47.1 min

CN=74/98

86.02 cfs
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Summary for Subcatchment SB 9: SB 9

Runoff = 96.02 cfs @ 12.37 hrs,  Volume= 11.237 af,  Depth= 5.23"
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv. UI as Pervious, Time Span= 0.00-96.00 hrs, dt= 0.01 
Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"

Area (ac) CN Description
* 17.234 74 permiable
* 8.555 98 impermiable

25.789 82 Weighted Average
17.234 66.83% Pervious Area

8.555 33.17% Impervious Area
Tc Length Slope Velocity Capacity Description

(min) (feet) (ft/ft) (ft/sec) (cfs)
30.0 Direct Entry, 
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Summary for Pond 3P: P-3

Inflow Area = 133.365 ac, 58.87% Impervious,  Inflow Depth = 5.59"    for  100-Year event
Inflow = 321.63 cfs @ 12.46 hrs,  Volume= 62.160 af
Outflow = 267.75 cfs @ 12.78 hrs,  Volume= 62.142 af,  Atten= 17%,  Lag= 19.2 min
Primary = 267.75 cfs @ 12.78 hrs,  Volume= 62.142 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 914.00'   Surf.Area= 1.790 ac   Storage= 5.827 af
Peak Elev= 919.71' @ 12.78 hrs   Surf.Area= 2.880 ac   Storage= 19.292 af   (13.465 af above start)
Plug-Flow detention time= 190.2 min calculated for 56.315 af (91% of inflow)
Center-of-Mass det. time= 93.0 min ( 936.3 - 843.3 )
Volume Invert Avail.Storage Storage Description

#1 909.85' 20.423 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
909.85 1.130 0.000 0.000
912.00 1.360 2.677 2.677
916.00 2.220 7.160 9.837
918.00 2.570 4.790 14.627
920.10 2.950 5.796 20.423

Device Routing     Invert Outlet Devices
#1 Primary 914.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 918.25' 10.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Primary 915.00' 7.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=267.74 cfs @ 12.78 hrs  HW=919.71'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 9.04 cfs @ 11.51 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 56.11 cfs @ 3.95 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 202.60 cfs @ 7.10 fps)
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Pond 3P: P-3
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Summary for Pond 4P: P-4

Inflow Area = 7.853 ac, 70.37% Impervious,  Inflow Depth = 6.25"    for  100-Year event
Inflow = 23.32 cfs @ 12.72 hrs,  Volume= 4.093 af
Outflow = 16.01 cfs @ 13.17 hrs,  Volume= 4.093 af,  Atten= 31%,  Lag= 26.9 min
Primary = 12.66 cfs @ 13.17 hrs,  Volume= 2.270 af
Secondary = 3.35 cfs @ 13.15 hrs,  Volume= 1.823 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.275 ac   Storage= 0.646 af
Peak Elev= 917.80' @ 13.17 hrs   Surf.Area= 0.438 ac   Storage= 1.640 af   (0.995 af above start)
Plug-Flow detention time= 181.5 min calculated for 3.447 af (84% of inflow)
Center-of-Mass det. time= 53.0 min ( 859.7 - 806.7 )
Volume Invert Avail.Storage Storage Description

#1 910.90' 1.728 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.90 0.070 0.000 0.000
912.00 0.090 0.088 0.088
914.00 0.220 0.310 0.398
916.00 0.330 0.550 0.948
918.00 0.450 0.780 1.728

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Secondary 915.00' 9.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 915.95' 24.0"  Round RCP_Round  24"   

L= 50.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 915.80' / 915.95'   S= -0.0030 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=12.66 cfs @ 13.17 hrs  HW=917.80'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 1.58 cfs @ 8.06 fps)
3=RCP_Round  24"  (Barrel Controls 11.07 cfs @ 4.37 fps)

Secondary OutFlow  Max=3.35 cfs @ 13.15 hrs  HW=917.80'  TW=915.32'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 3.35 cfs @ 7.58 fps)
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Pond 4P: P-4

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

26
24
22
20
18
16
14
12
10

8
6
4
2
0

Inflow Area=7.853 ac
Peak Elev=917.80'

Storage=1.640 af

23.32 cfs

16.01 cfs

12.66 cfs

3.35 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"Full Buildout_HydroCAD_2015
  Printed  1/28/2016Prepared by {enter your company name here}

Page 204HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Pond 7P: P-7

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
Inflow Area = 29.595 ac, 30.01% Impervious,  Inflow Depth = 5.14"    for  100-Year event
Inflow = 86.02 cfs @ 12.61 hrs,  Volume= 12.680 af
Outflow = 87.44 cfs @ 12.62 hrs,  Volume= 12.680 af,  Atten= 0%,  Lag= 0.9 min
Primary = 87.44 cfs @ 12.62 hrs,  Volume= 12.680 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.440 ac   Storage= 1.062 af
Peak Elev= 915.93' @ 12.54 hrs   Surf.Area= 0.551 ac   Storage= 1.523 af   (0.461 af above start)
Plug-Flow detention time= 81.8 min calculated for 11.617 af (92% of inflow)
Center-of-Mass det. time= 7.2 min ( 832.2 - 825.0 )
Volume Invert Avail.Storage Storage Description

#1 910.95' 2.122 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.95 0.110 0.000 0.000
912.00 0.180 0.152 0.152
914.00 0.340 0.520 0.672
915.00 0.440 0.390 1.062
916.00 0.560 0.500 1.562
917.00 0.560 0.560 2.122

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 75.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=88.53 cfs @ 12.62 hrs  HW=915.92'  TW=915.81'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 88.53 cfs @ 1.29 fps)
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Pond 7P: P-7
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Inflow Area=29.595 ac
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Storage=1.523 af
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Summary for Pond 9P: P-9

Inflow Area = 55.384 ac, 31.48% Impervious,  Inflow Depth = 5.18"    for  100-Year event
Inflow = 166.30 cfs @ 12.47 hrs,  Volume= 23.916 af
Outflow = 166.11 cfs @ 12.49 hrs,  Volume= 23.916 af,  Atten= 0%,  Lag= 1.3 min
Primary = 166.11 cfs @ 12.49 hrs,  Volume= 23.916 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 915.00'   Surf.Area= 0.210 ac   Storage= 0.353 af
Peak Elev= 915.84' @ 12.49 hrs   Surf.Area= 0.379 ac   Storage= 0.601 af   (0.248 af above start)
Plug-Flow detention time= 20.1 min calculated for 23.564 af (99% of inflow)
Center-of-Mass det. time= 1.8 min ( 821.8 - 820.1 )
Volume Invert Avail.Storage Storage Description

#1 910.50' 1.673 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
910.50 0.020 0.000 0.000
912.00 0.050 0.052 0.052
913.00 0.070 0.060 0.112
914.00 0.100 0.085 0.198
915.00 0.210 0.155 0.353
916.00 0.410 0.310 0.662
918.00 0.600 1.010 1.673

Device Routing     Invert Outlet Devices
#1 Primary 915.00' 80.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=166.10 cfs @ 12.49 hrs  HW=915.84'  TW=912.69'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 166.10 cfs @ 2.46 fps)
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Pond 9P: P-9
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Summary for Pond 10P: P-10

[95] Warning: Outlet Device #1 rise exceeded
Inflow Area = 66.448 ac, 29.37% Impervious,  Inflow Depth = 4.43"    for  100-Year event
Inflow = 164.99 cfs @ 12.63 hrs,  Volume= 24.555 af
Outflow = 164.52 cfs @ 12.65 hrs,  Volume= 24.555 af,  Atten= 0%,  Lag= 1.5 min
Primary = 15.81 cfs @ 12.65 hrs,  Volume= 11.415 af
Secondary = 148.71 cfs @ 12.65 hrs,  Volume= 13.140 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 896.00'   Surf.Area= 0.290 ac   Storage= 0.700 af
Peak Elev= 898.47' @ 12.65 hrs   Surf.Area= 0.396 ac   Storage= 1.545 af   (0.845 af above start)
Plug-Flow detention time= 55.6 min calculated for 23.855 af (97% of inflow)
Center-of-Mass det. time= 16.6 min ( 903.8 - 887.2 )
Volume Invert Avail.Storage Storage Description

#1 892.00' 1.760 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
892.00 0.120 0.000 0.000
893.00 0.140 0.130 0.130
895.00 0.190 0.330 0.460
896.00 0.290 0.240 0.700
897.00 0.330 0.310 1.010
899.00 0.420 0.750 1.760

Device Routing     Invert Outlet Devices
#1 Primary 896.00' 2.5' long x 1.00' rise Sharp-Crested Rectangular Weir   

2 End Contraction(s)   
#2 Secondary 897.40' 50.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=15.81 cfs @ 12.65 hrs  HW=898.47'  TW=895.43'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  (Orifice Controls 15.81 cfs @ 6.87 fps)

Secondary OutFlow  Max=148.69 cfs @ 12.65 hrs  HW=898.47'  TW=895.43'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 148.69 cfs @ 2.77 fps)
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Pond 10P: P-10
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Summary for Pond 11P: P-11

Inflow Area = 58.677 ac, 31.52% Impervious,  Inflow Depth = 5.19"    for  100-Year event
Inflow = 172.55 cfs @ 12.48 hrs,  Volume= 25.364 af
Outflow = 160.26 cfs @ 12.64 hrs,  Volume= 25.363 af,  Atten= 7%,  Lag= 9.3 min
Primary = 155.34 cfs @ 12.64 hrs,  Volume= 21.533 af
Secondary = 4.92 cfs @ 12.59 hrs,  Volume= 3.830 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 909.00'   Surf.Area= 1.210 ac   Storage= 3.640 af
Peak Elev= 912.79' @ 12.64 hrs   Surf.Area= 1.655 ac   Storage= 9.054 af   (5.414 af above start)
Plug-Flow detention time= 194.6 min calculated for 21.723 af (86% of inflow)
Center-of-Mass det. time= 85.1 min ( 904.7 - 819.6 )
Volume Invert Avail.Storage Storage Description

#1 905.00' 9.405 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
905.00 0.760 0.000 0.000
906.00 0.820 0.790 0.790
908.00 0.950 1.770 2.560
909.00 1.210 1.080 3.640
910.00 1.320 1.265 4.905
912.00 1.560 2.880 7.785
913.00 1.680 1.620 9.405

Device Routing     Invert Outlet Devices
#1 Primary 909.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 910.00' 24.0"  Round RCP_Round  24"   

L= 200.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 910.00' / 909.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 910.00' 24.0"  Round RCP_Round  24"   
L= 200.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 910.00' / 909.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#4 Primary 912.00' 60.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#5 Secondary 909.00' 12.0"  Round RCP_Round  12"   
L= 150.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 909.00' / 908.00'   S= 0.0067 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   



Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"Full Buildout_HydroCAD_2015
  Printed  1/28/2016Prepared by {enter your company name here}

Page 211HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Primary OutFlow  Max=155.33 cfs @ 12.64 hrs  HW=912.79'  TW=898.47'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 7.36 cfs @ 9.37 fps)
2=RCP_Round  24"  (Barrel Controls 17.55 cfs @ 5.59 fps)
3=RCP_Round  24"  (Barrel Controls 17.55 cfs @ 5.59 fps)
4=Broad-Crested Rectangular Weir  (Weir Controls 112.86 cfs @ 2.38 fps)

Secondary OutFlow  Max=4.92 cfs @ 12.59 hrs  HW=912.78'  TW=909.18'   (Dynamic Tailwater)
5=RCP_Round  12"  (Outlet Controls 4.92 cfs @ 6.27 fps)
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Summary for Pond 12P: P-12

Inflow Area = 79.658 ac, 31.13% Impervious,  Inflow Depth = 5.17"    for  100-Year event
Inflow = 175.25 cfs @ 12.64 hrs,  Volume= 34.346 af
Outflow = 138.66 cfs @ 12.95 hrs,  Volume= 34.338 af,  Atten= 21%,  Lag= 18.7 min
Primary = 138.66 cfs @ 12.95 hrs,  Volume= 34.338 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 893.00'   Surf.Area= 1.640 ac   Storage= 5.075 af
Peak Elev= 895.80' @ 12.95 hrs   Surf.Area= 2.014 ac   Storage= 10.192 af   (5.117 af above start)
Plug-Flow detention time= 213.2 min calculated for 29.263 af (85% of inflow)
Center-of-Mass det. time= 60.1 min ( 991.0 - 930.9 )
Volume Invert Avail.Storage Storage Description

#1 889.00' 10.590 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
889.00 1.070 0.000 0.000
890.00 1.150 1.110 1.110
892.00 1.330 2.480 3.590
893.00 1.640 1.485 5.075
894.00 1.770 1.705 6.780
896.00 2.040 3.810 10.590

Device Routing     Invert Outlet Devices
#1 Primary 893.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 893.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#3 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   

L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#4 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#5 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   

#6 Primary 893.50' 43.8" W x 26.6" H, R=22.5"/62.0"  Pipe Arch RCP_Arch  44x27   
L= 30.0'   Box, 30-75° wingwalls, rounded crown,  Ke= 0.200   
Inlet / Outlet Invert= 893.50' / 893.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 6.29 sf   
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Primary OutFlow  Max=138.65 cfs @ 12.95 hrs  HW=895.80'  TW=884.90'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 6.33 cfs @ 8.06 fps)
2=Orifice/Grate  (Orifice Controls 6.33 cfs @ 8.06 fps)
3=RCP_Arch  44x27  (Barrel Controls 31.50 cfs @ 5.79 fps)
4=RCP_Arch  44x27  (Barrel Controls 31.50 cfs @ 5.79 fps)
5=RCP_Arch  44x27  (Barrel Controls 31.50 cfs @ 5.79 fps)
6=RCP_Arch  44x27  (Barrel Controls 31.50 cfs @ 5.79 fps)

Pond 12P: P-12
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Summary for Pond 13P: P-13

Inflow Area = 237.893 ac, 51.59% Impervious,  Inflow Depth = 5.57"    for  100-Year event
Inflow = 652.01 cfs @ 12.35 hrs,  Volume= 110.403 af
Outflow = 629.00 cfs @ 12.46 hrs,  Volume= 110.401 af,  Atten= 4%,  Lag= 6.6 min
Primary = 608.53 cfs @ 12.46 hrs,  Volume= 105.483 af
Secondary = 20.47 cfs @ 12.46 hrs,  Volume= 4.917 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 883.00'   Surf.Area= 1.870 ac   Storage= 4.265 af
Peak Elev= 885.58' @ 12.46 hrs   Surf.Area= 2.805 ac   Storage= 10.282 af   (6.017 af above start)
Plug-Flow detention time= 64.3 min calculated for 106.125 af (96% of inflow)
Center-of-Mass det. time= 12.0 min ( 871.5 - 859.5 )
Volume Invert Avail.Storage Storage Description

#1 878.00' 11.490 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
878.00 0.000 0.000 0.000
879.00 0.630 0.315 0.315
880.00 0.730 0.680 0.995
882.00 1.070 1.800 2.795
883.00 1.870 1.470 4.265
884.00 2.220 2.045 6.310
886.00 2.960 5.180 11.490

Device Routing     Invert Outlet Devices
#1 Primary 883.00' 55.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

#2 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#3 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#4 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#5 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

#6 Secondary 883.00' 12.0"  Round RCP_Round  12"   
L= 100.0'   RCP, groove end projecting,  Ke= 0.200   
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Inlet / Outlet Invert= 883.00' / 882.75'   S= 0.0025 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=608.52 cfs @ 12.46 hrs  HW=885.58'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 608.52 cfs @ 4.29 fps)

Secondary OutFlow  Max=20.47 cfs @ 12.46 hrs  HW=885.58'  TW=883.29'   (Dynamic Tailwater)
2=RCP_Round  12"  (Barrel Controls 4.09 cfs @ 5.21 fps)
3=RCP_Round  12"  (Barrel Controls 4.09 cfs @ 5.21 fps)
4=RCP_Round  12"  (Barrel Controls 4.09 cfs @ 5.21 fps)
5=RCP_Round  12"  (Barrel Controls 4.09 cfs @ 5.21 fps)
6=RCP_Round  12"  (Barrel Controls 4.09 cfs @ 5.21 fps)

Pond 13P: P-13
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Summary for Pond 14P: P-14

Inflow Area = 21.198 ac, 39.93% Impervious,  Inflow Depth = 5.41"    for  100-Year event
Inflow = 89.07 cfs @ 12.29 hrs,  Volume= 9.565 af
Outflow = 16.07 cfs @ 13.06 hrs,  Volume= 9.563 af,  Atten= 82%,  Lag= 46.4 min
Primary = 16.07 cfs @ 13.06 hrs,  Volume= 9.563 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 892.00'   Surf.Area= 1.380 ac   Storage= 4.490 af
Peak Elev= 895.17' @ 13.06 hrs   Surf.Area= 1.695 ac   Storage= 9.341 af   (4.851 af above start)
Plug-Flow detention time= 580.1 min calculated for 5.073 af (53% of inflow)
Center-of-Mass det. time= 239.8 min ( 1,035.6 - 795.8 )
Volume Invert Avail.Storage Storage Description

#1 888.00' 9.910 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
888.00 0.950 0.000 0.000
890.00 1.080 2.030 2.030
892.00 1.380 2.460 4.490
893.00 1.470 1.425 5.915
894.00 1.570 1.520 7.435
895.50 1.730 2.475 9.910

Device Routing     Invert Outlet Devices
#1 Primary 892.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 893.00' 18.0"  Round RCP_Round  18"   

L= 50.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 893.00' / 892.75'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Primary OutFlow  Max=16.07 cfs @ 13.06 hrs  HW=895.17'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 6.73 cfs @ 8.57 fps)
2=RCP_Round  18"  (Barrel Controls 9.34 cfs @ 5.29 fps)
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Pond 14P: P-14
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Summary for Pond 23P: Thumb Infiltration (Thumb TP load only)

Inflow Area = 48.540 ac, 84.23% Impervious,  Inflow Depth = 6.23"    for  100-Year event
Inflow = 171.27 cfs @ 12.44 hrs,  Volume= 25.207 af
Outflow = 171.19 cfs @ 12.45 hrs,  Volume= 21.467 af,  Atten= 0%,  Lag= 0.6 min
Primary = 171.19 cfs @ 12.45 hrs,  Volume= 21.467 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 903.88' @ 12.45 hrs   Surf.Area= 1.000 ac   Storage= 3.880 af
Plug-Flow detention time= 126.7 min calculated for 21.467 af (85% of inflow)
Center-of-Mass det. time= 58.7 min ( 836.9 - 778.1 )
Volume Invert Avail.Storage Storage Description

#1 900.00' 5.000 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
900.00 1.000 0.000 0.000
901.00 1.000 1.000 1.000
902.00 1.000 1.000 2.000
903.00 1.000 1.000 3.000
904.00 1.000 1.000 4.000
905.00 1.000 1.000 5.000

Device Routing     Invert Outlet Devices
#1 Primary 903.74' 1,000.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

5.0' Crest Height   
Primary OutFlow  Max=171.15 cfs @ 12.45 hrs  HW=903.88'   (Free Discharge)

1=Sharp-Crested Rectangular Weir  (Weir Controls 171.15 cfs @ 1.23 fps)
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Pond 23P: Thumb Infiltration (Thumb TP load only)
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Summary for Pond 31P: SB 18 Infiltration

Inflow Area = 52.908 ac, 84.55% Impervious,  Inflow Depth = 6.65"    for  100-Year event
Inflow = 224.72 cfs @ 12.40 hrs,  Volume= 29.299 af
Outflow = 224.59 cfs @ 12.40 hrs,  Volume= 25.979 af,  Atten= 0%,  Lag= 0.3 min
Primary = 224.59 cfs @ 12.40 hrs,  Volume= 25.979 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 903.48' @ 12.40 hrs   Surf.Area= 1.000 ac   Storage= 3.485 af
Plug-Flow detention time= 105.3 min calculated for 25.979 af (89% of inflow)
Center-of-Mass det. time= 48.6 min ( 823.5 - 774.8 )
Volume Invert Avail.Storage Storage Description

#1 900.00' 5.000 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
900.00 1.000 0.000 0.000
901.00 1.000 1.000 1.000
902.00 1.000 1.000 2.000
903.00 1.000 1.000 3.000
904.00 1.000 1.000 4.000
905.00 1.000 1.000 5.000

Device Routing     Invert Outlet Devices
#1 Primary 903.32' 1,000.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

0.8' Crest Height   
Primary OutFlow  Max=224.52 cfs @ 12.40 hrs  HW=903.48'  TW=890.33'   (Dynamic Tailwater)

1=Sharp-Crested Rectangular Weir  (Weir Controls 224.52 cfs @ 1.36 fps)
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Pond 31P: SB 18 Infiltration
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Summary for Pond 36P: Culverts passing flow beneath Spine Road

Inflow Area = 52.908 ac, 84.55% Impervious,  Inflow Depth = 5.89"    for  100-Year event
Inflow = 224.59 cfs @ 12.40 hrs,  Volume= 25.979 af
Outflow = 224.53 cfs @ 12.41 hrs,  Volume= 25.979 af,  Atten= 0%,  Lag= 0.2 min
Primary = 125.00 cfs @ 12.14 hrs,  Volume= 22.689 af
Secondary = 99.53 cfs @ 12.41 hrs,  Volume= 3.290 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 890.33' @ 12.41 hrs   Surf.Area= 0.006 ac   Storage= 0.013 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 823.5 - 823.5 )
Volume Invert Avail.Storage Storage Description

#1 887.00' 0.025 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
887.00 0.000 0.000 0.000
887.50 0.003 0.001 0.001
890.50 0.006 0.014 0.014
892.00 0.009 0.011 0.025

Device Routing     Invert Outlet Devices
#1 Primary 887.00' Special & User-Defined   

Head  (feet)  0.00  0.10  0.20  0.30  0.40  0.50  5.00   
Disch. (cfs)  0.000  25.000  50.000  75.000  100.000  125.000  
125.000   

#2 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#3 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#4 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#5 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#6 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#7 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
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n= 0.013,  Flow Area= 1.77 sf   
#8 Secondary 887.50' 18.0"  Round RCP_Round  18"   

L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#9 Secondary 887.50' 18.0"  Round RCP_Round  18"   
L= 100.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 887.50' / 886.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

Primary OutFlow  Max=125.00 cfs @ 12.14 hrs  HW=887.69'  TW=884.86'   (Dynamic Tailwater)
1=Special & User-Defined  (Custom Controls 125.00 cfs)

Secondary OutFlow  Max=99.47 cfs @ 12.41 hrs  HW=890.33'  TW=885.56'   (Dynamic Tailwater)
2=RCP_Round  18"  (Barrel Controls 12.43 cfs @ 7.04 fps)
3=RCP_Round  18"  (Barrel Controls 12.43 cfs @ 7.04 fps)
4=RCP_Round  18"  (Barrel Controls 12.43 cfs @ 7.04 fps)
5=RCP_Round  18"  (Barrel Controls 12.43 cfs @ 7.04 fps)
6=RCP_Round  18"  (Barrel Controls 12.43 cfs @ 7.04 fps)
7=RCP_Round  18"  (Barrel Controls 12.43 cfs @ 7.04 fps)
8=RCP_Round  18"  (Barrel Controls 12.43 cfs @ 7.04 fps)
9=RCP_Round  18"  (Barrel Controls 12.43 cfs @ 7.04 fps)

Pond 36P: Culverts passing flow beneath Spine Road
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Summary for Pond CRH-1: CRH-1

Inflow Area = 6.955 ac, 46.76% Impervious,  Inflow Depth = 5.60"    for  100-Year event
Inflow = 38.37 cfs @ 12.15 hrs,  Volume= 3.247 af
Outflow = 25.53 cfs @ 12.31 hrs,  Volume= 3.247 af,  Atten= 33%,  Lag= 9.5 min
Discarded = 0.37 cfs @ 12.31 hrs,  Volume= 0.563 af
Primary = 25.16 cfs @ 12.31 hrs,  Volume= 2.685 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 878.81' @ 12.31 hrs   Surf.Area= 0.463 ac   Storage= 0.760 af
Plug-Flow detention time= 114.2 min calculated for 3.247 af (100% of inflow)
Center-of-Mass det. time= 114.3 min ( 895.5 - 781.2 )
Volume Invert Avail.Storage Storage Description

#1 876.00' 0.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
876.00 0.150 0.000 0.000
878.00 0.300 0.450 0.450
879.00 0.500 0.400 0.850

Device Routing     Invert Outlet Devices
#1 Discarded 876.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 877.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 877.00' / 876.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 877.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 877.00' / 876.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.37 cfs @ 12.31 hrs  HW=878.81'   (Free Discharge)
1=Exfiltration  ( Controls 0.37 cfs)

Primary OutFlow  Max=25.15 cfs @ 12.31 hrs  HW=878.81'   (Free Discharge)
2=Culvert  (Barrel Controls 12.58 cfs @ 5.53 fps)
3=Culvert  (Barrel Controls 12.58 cfs @ 5.53 fps)
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Pond CRH-1: CRH-1
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Summary for Pond CRH-2: CRH-2

Inflow Area = 10.214 ac, 37.73% Impervious,  Inflow Depth = 5.35"    for  100-Year event
Inflow = 48.13 cfs @ 12.21 hrs,  Volume= 4.557 af
Outflow = 27.85 cfs @ 12.47 hrs,  Volume= 4.557 af,  Atten= 42%,  Lag= 15.7 min
Discarded = 0.47 cfs @ 12.47 hrs,  Volume= 0.986 af
Primary = 27.38 cfs @ 12.47 hrs,  Volume= 3.571 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 883.78' @ 12.47 hrs   Surf.Area= 0.578 ac   Storage= 1.468 af
Plug-Flow detention time= 190.2 min calculated for 4.557 af (100% of inflow)
Center-of-Mass det. time= 190.4 min ( 982.8 - 792.4 )
Volume Invert Avail.Storage Storage Description

#1 880.00' 1.600 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
880.00 0.200 0.000 0.000
882.00 0.400 0.600 0.600
884.00 0.600 1.000 1.600

Device Routing     Invert Outlet Devices
#1 Discarded 880.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 881.50' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 881.50' / 881.00'   S= 0.0032 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 881.50' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 881.50' / 881.00'   S= 0.0032 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.47 cfs @ 12.47 hrs  HW=883.78'   (Free Discharge)
1=Exfiltration  ( Controls 0.47 cfs)

Primary OutFlow  Max=27.38 cfs @ 12.47 hrs  HW=883.78'  TW=879.69'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 13.69 cfs @ 4.79 fps)
3=Culvert  (Barrel Controls 13.69 cfs @ 4.79 fps)
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Summary for Pond CRH-3: CRH-3

Inflow Area = 11.815 ac, 36.95% Impervious,  Inflow Depth = 4.33"    for  100-Year event
Inflow = 30.15 cfs @ 12.44 hrs,  Volume= 4.265 af
Outflow = 25.90 cfs @ 12.71 hrs,  Volume= 4.265 af,  Atten= 14%,  Lag= 15.7 min
Discarded = 0.38 cfs @ 12.71 hrs,  Volume= 0.519 af
Primary = 25.52 cfs @ 12.71 hrs,  Volume= 3.745 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 879.83' @ 12.71 hrs   Surf.Area= 0.466 ac   Storage= 0.769 af
Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 82.2 min ( 919.3 - 837.1 )
Volume Invert Avail.Storage Storage Description

#1 877.00' 0.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
877.00 0.150 0.000 0.000
879.00 0.300 0.450 0.450
880.00 0.500 0.400 0.850

Device Routing     Invert Outlet Devices
#1 Discarded 877.00' 0.800 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 878.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   

Inlet / Outlet Invert= 878.00' / 877.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 878.00' 24.0"  Round Culvert   L= 155.0'   Ke= 0.500   
Inlet / Outlet Invert= 878.00' / 877.00'   S= 0.0065 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.38 cfs @ 12.71 hrs  HW=879.83'   (Free Discharge)
1=Exfiltration  ( Controls 0.38 cfs)

Primary OutFlow  Max=25.52 cfs @ 12.71 hrs  HW=879.83'   (Free Discharge)
2=Culvert  (Barrel Controls 12.76 cfs @ 5.55 fps)
3=Culvert  (Barrel Controls 12.76 cfs @ 5.55 fps)
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Summary for Pond P1/P2: P-1/P-2

Inflow Area = 68.531 ac, 57.92% Impervious,  Inflow Depth = 5.91"    for  100-Year event
Inflow = 181.28 cfs @ 12.57 hrs,  Volume= 33.757 af
Outflow = 177.47 cfs @ 12.65 hrs,  Volume= 33.749 af,  Atten= 2%,  Lag= 5.2 min
Primary = 177.47 cfs @ 12.65 hrs,  Volume= 33.749 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 924.00'   Surf.Area= 1.270 ac   Storage= 3.500 af
Peak Elev= 925.63' @ 12.65 hrs   Surf.Area= 1.514 ac   Storage= 5.762 af   (2.262 af above start)
Plug-Flow detention time= 130.6 min calculated for 30.246 af (90% of inflow)
Center-of-Mass det. time= 40.6 min ( 839.6 - 799.0 )
Volume Invert Avail.Storage Storage Description

#1 920.00' 6.340 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
920.00 0.650 0.000 0.000
922.00 0.790 1.440 1.440
924.00 1.270 2.060 3.500
926.00 1.570 2.840 6.340

Device Routing     Invert Outlet Devices
#1 Primary 924.40' 40.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 924.00' 6.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
Primary OutFlow  Max=177.46 cfs @ 12.65 hrs  HW=925.62'  TW=919.66'   (Dynamic Tailwater)

1=Sharp-Crested Rectangular Weir  (Weir Controls 176.25 cfs @ 3.62 fps)
2=Orifice/Grate  (Orifice Controls 1.21 cfs @ 6.14 fps)
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Summary for Pond P5/P6: P-5/P-6

Inflow Area = 43.279 ac, 47.44% Impervious,  Inflow Depth = 5.62"    for  100-Year event
Inflow = 234.37 cfs @ 12.15 hrs,  Volume= 20.279 af
Outflow = 122.50 cfs @ 12.39 hrs,  Volume= 18.162 af,  Atten= 48%,  Lag= 14.7 min
Primary = 119.36 cfs @ 12.39 hrs,  Volume= 16.461 af
Secondary = 3.15 cfs @ 12.39 hrs,  Volume= 1.701 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 929.00'   Surf.Area= 1.975 ac   Storage= 5.062 af
Peak Elev= 932.56' @ 12.39 hrs   Surf.Area= 2.681 ac   Storage= 13.463 af   (8.400 af above start)
Plug-Flow detention time= 329.8 min calculated for 13.098 af (65% of inflow)
Center-of-Mass det. time= 152.1 min ( 932.6 - 780.5 )
Volume Invert Avail.Storage Storage Description

#1 926.00' 14.650 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
926.00 1.510 0.000 0.000
928.00 1.710 3.220 3.220
930.00 2.240 3.950 7.170
931.00 2.400 2.320 9.490
933.00 2.760 5.160 14.650

Device Routing     Invert Outlet Devices
#1 Primary 930.00' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 930.50' 7.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#3 Primary 931.50' 14.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Secondary 930.00' 9.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=119.34 cfs @ 12.39 hrs  HW=932.56'  TW=919.05'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 6.05 cfs @ 7.71 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 63.85 cfs @ 4.70 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 49.44 cfs @ 3.37 fps)

Secondary OutFlow  Max=3.15 cfs @ 12.39 hrs  HW=932.56'  TW=929.14'   (Dynamic Tailwater)
4=Orifice/Grate  (Orifice Controls 3.15 cfs @ 7.12 fps)
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Pond P5/P6: P-5/P-6

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
95908580757065605550454035302520151050

F
lo

w
  (

cf
s)

260
240
220
200
180
160
140
120
100

80
60
40
20

0

Inflow Area=43.279 ac
Peak Elev=932.56'
Storage=13.463 af

234.37 cfs

122.50 cfs
119.36 cfs

3.15 cfs



Atlas 14 nested 24-hr event 24-hr S1 100-Year  Rainfall=7.31"Full Buildout_HydroCAD_2015
  Printed  1/28/2016Prepared by {enter your company name here}

Page 234HydroCAD® 10.00  s/n 09165  © 2013 HydroCAD Software Solutions LLC

Summary for Pond P8: P-8

Inflow Area = 6.389 ac, 7.62% Impervious,  Inflow Depth = 4.52"    for  100-Year event
Inflow = 39.72 cfs @ 12.05 hrs,  Volume= 2.409 af
Outflow = 11.00 cfs @ 12.33 hrs,  Volume= 2.403 af,  Atten= 72%,  Lag= 16.4 min
Primary = 11.00 cfs @ 12.33 hrs,  Volume= 2.403 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 897.00'   Surf.Area= 0.300 ac   Storage= 0.495 af
Peak Elev= 899.15' @ 12.57 hrs   Surf.Area= 0.496 ac   Storage= 1.415 af   (0.920 af above start)
Plug-Flow detention time= 268.2 min calculated for 1.908 af (79% of inflow)
Center-of-Mass det. time= 129.7 min ( 940.4 - 810.7 )
Volume Invert Avail.Storage Storage Description

#1 893.00' 1.850 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
893.00 0.030 0.000 0.000
894.00 0.070 0.050 0.050
896.00 0.150 0.220 0.270
897.00 0.300 0.225 0.495
898.00 0.450 0.375 0.870
900.00 0.530 0.980 1.850

Device Routing     Invert Outlet Devices
#1 Primary 897.00' 24.0"  Round RCP_Round  24"   

L= 380.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 897.00' / 895.94'   S= 0.0028 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Primary OutFlow  Max=10.95 cfs @ 12.33 hrs  HW=899.10'  TW=897.82'   (Dynamic Tailwater)
1=RCP_Round  24"  (Outlet Controls 10.95 cfs @ 4.12 fps)
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Summary for Pond W-1: W-1

Inflow Area = 0.997 ac, 24.47% Impervious,  Inflow Depth = 26.99"    for  100-Year event
Inflow = 6.17 cfs @ 12.25 hrs,  Volume= 2.242 af
Outflow = 2.99 cfs @ 14.14 hrs,  Volume= 2.242 af,  Atten= 52%,  Lag= 113.3 min
Primary = 2.99 cfs @ 14.14 hrs,  Volume= 2.242 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 915.37' @ 14.14 hrs   Surf.Area= 0.760 ac   Storage= 0.443 af
Plug-Flow detention time= 109.6 min calculated for 2.242 af (100% of inflow)
Center-of-Mass det. time= 109.3 min ( 974.6 - 865.3 )
Volume Invert Avail.Storage Storage Description

#1 914.75' 0.950 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
914.75 0.660 0.000 0.000
916.00 0.860 0.950 0.950

Device Routing     Invert Outlet Devices
#1 Primary 914.75' 12.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
Primary OutFlow  Max=2.99 cfs @ 14.14 hrs  HW=915.37'  TW=0.00'   (Dynamic Tailwater)

1=Orifice/Grate  (Orifice Controls 2.99 cfs @ 3.80 fps)
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Summary for Pond W-2: W-2

Inflow = 3.15 cfs @ 12.39 hrs,  Volume= 1.701 af
Outflow = 1.17 cfs @ 18.92 hrs,  Volume= 1.553 af,  Atten= 63%,  Lag= 391.6 min
Primary = 1.17 cfs @ 18.92 hrs,  Volume= 1.553 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 929.60' @ 18.92 hrs   Surf.Area= 1.191 ac   Storage= 0.681 af
Plug-Flow detention time= 533.4 min calculated for 1.553 af (91% of inflow)
Center-of-Mass det. time= 473.2 min ( 1,532.2 - 1,059.1 )
Volume Invert Avail.Storage Storage Description

#1 929.00' 1.175 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
929.00 1.090 0.000 0.000
930.00 1.260 1.175 1.175

Device Routing     Invert Outlet Devices
#1 Primary 929.10' 12.0"  Round RCP_Round  12"   

L= 300.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 929.10' / 916.00'   S= 0.0437 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.17 cfs @ 18.92 hrs  HW=929.60'  TW=914.96'   (Dynamic Tailwater)
1=RCP_Round  12"  (Inlet Controls 1.17 cfs @ 3.00 fps)
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Summary for Pond W-3: W-3

Inflow = 1.17 cfs @ 18.92 hrs,  Volume= 1.553 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 100%,  Lag= 0.0 min
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 915.49' @ 96.00 hrs   Surf.Area= 2.163 ac   Storage= 1.553 af
Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no outflow)
Volume Invert Avail.Storage Storage Description

#1 914.75' 2.680 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
914.75 2.040 0.000 0.000
915.00 2.080 0.515 0.515
916.00 2.250 2.165 2.680
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Summary for Pond W-4: W-4

Inflow Area = 2.985 ac, 30.99% Impervious,  Inflow Depth = 20.64"    for  100-Year event
Inflow = 22.11 cfs @ 12.08 hrs,  Volume= 5.134 af
Outflow = 4.36 cfs @ 14.67 hrs,  Volume= 5.114 af,  Atten= 80%,  Lag= 155.4 min
Primary = 4.36 cfs @ 14.67 hrs,  Volume= 5.114 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Peak Elev= 909.35' @ 14.67 hrs   Surf.Area= 1.266 ac   Storage= 1.383 af
Plug-Flow detention time= 248.3 min calculated for 5.114 af (100% of inflow)
Center-of-Mass det. time= 244.9 min ( 1,203.6 - 958.7 )
Volume Invert Avail.Storage Storage Description

#1 908.00' 2.280 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
908.00 0.780 0.000 0.000
910.00 1.500 2.280 2.280

Device Routing     Invert Outlet Devices
#1 Primary 908.00' 12.0"  Round RCP_Round  12"   

L= 170.0'   RCP, groove end w/headwall,  Ke= 0.200   
Inlet / Outlet Invert= 908.00' / 904.00'   S= 0.0235 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 0.79 sf   

Primary OutFlow  Max=4.36 cfs @ 14.67 hrs  HW=909.35'  TW=894.39'   (Dynamic Tailwater)
1=RCP_Round  12"  (Inlet Controls 4.36 cfs @ 5.55 fps)
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Summary for Pond W-5: W-5

Inflow Area = 7.608 ac, 48.41% Impervious,  Inflow Depth = 13.52"    for  100-Year event
Inflow = 76.11 cfs @ 12.02 hrs,  Volume= 8.572 af
Outflow = 17.76 cfs @ 13.09 hrs,  Volume= 8.565 af,  Atten= 77%,  Lag= 64.3 min
Primary = 17.76 cfs @ 13.09 hrs,  Volume= 8.565 af
Routing by Dyn-Stor-Ind method, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs
Starting Elev= 882.75'   Surf.Area= 4.887 ac   Storage= 7.134 af
Peak Elev= 883.35' @ 13.09 hrs   Surf.Area= 5.709 ac   Storage= 10.267 af   (3.132 af above start)
Plug-Flow detention time= 1,065.0 min calculated for 1.430 af (17% of inflow)
Center-of-Mass det. time= 188.1 min ( 1,009.6 - 821.6 )
Volume Invert Avail.Storage Storage Description

#1 881.00' 11.097 af Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (acres) (acre-feet) (acre-feet)
881.00 3.270 0.000 0.000
882.00 4.190 3.730 3.730
883.00 5.120 4.655 8.385
883.49 5.950 2.712 11.097

Device Routing     Invert Outlet Devices
#1 Primary 882.75' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#2 Primary 882.75' 6.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

Primary OutFlow  Max=17.76 cfs @ 13.09 hrs  HW=883.35'  TW=0.00'   (Dynamic Tailwater)
1=Sharp-Crested Rectangular Weir  (Weir Controls 8.88 cfs @ 2.53 fps)
2=Sharp-Crested Rectangular Weir  (Weir Controls 8.88 cfs @ 2.53 fps)
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Pond W-5: W-5
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Summary for Link 49L: Sum of P-13 and W-5 Discharges to Rice Creek

Inflow Area = 245.501 ac, 51.49% Impervious,  Inflow Depth = 5.57"    for  100-Year event
Inflow = 623.69 cfs @ 12.46 hrs,  Volume= 114.048 af
Primary = 623.69 cfs @ 12.46 hrs,  Volume= 114.048 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 49L: Sum of P-13 and W-5 Discharges to Rice Creek
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Summary for Link 50L: Outlet #1 Discharge to Round Lake

Inflow Area = 8.850 ac, 65.20% Impervious,  Inflow Depth = 6.12"    for  100-Year event
Inflow = 15.52 cfs @ 13.18 hrs,  Volume= 4.512 af
Primary = 15.52 cfs @ 13.18 hrs,  Volume= 4.512 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 50L: Outlet #1 Discharge to Round Lake
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Summary for Link 51L: Outlet #2 Discharge to Round Lake

Inflow Area = 133.365 ac, 58.87% Impervious,  Inflow Depth = 5.59"    for  100-Year event
Inflow = 267.75 cfs @ 12.78 hrs,  Volume= 62.142 af
Primary = 267.75 cfs @ 12.78 hrs,  Volume= 62.142 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 51L: Outlet #2 Discharge to Round Lake
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Summary for Link 52L: Outlet #3 Discharge to Round Lake

Inflow Area = 25.238 ac, 19.96% Impervious,  Inflow Depth = 4.09"    for  100-Year event
Inflow = 70.31 cfs @ 12.43 hrs,  Volume= 8.599 af
Primary = 70.31 cfs @ 12.43 hrs,  Volume= 8.599 af,  Atten= 0%,  Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-96.00 hrs, dt= 0.01 hrs

Link 52L: Outlet #3 Discharge to Round Lake
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To: Beth Kunkel, Kimley-Horn 

 

From: Pamela Massaro, PE, Wenck Associates, Inc. 

 Mary Pate-Holt, EIT, Wenck Associates, Inc. 

 Adam Marsh, EIT, Wenck Associates, Inc.  

   

Date: July 30, 2015 

 

Subject: P8 Water Quality Modeling 

 

 

1.1 Introduction  
 
The purpose of this technical memorandum is to summarize the stormwater water quality 

modeling completed using the P8 model as presented in the Comprehensive Stormwater 

Management Plan (CSMP) submitted to the Rice Creek Watershed District (RCWD) for the 

portion of the former Twin Cities Army Ammunition Plant (TCAAP) Site being redeveloped by 

Ramsey County (County), the City of Arden Hills (City), the County’s consultants (Kimley 

Horn, Wenck Associates Inc.), and future Developers. The Site, under 2012 existing 

conditions, provides few stormwater control structures to reduce discharge rate and just 

grassy swales as best management practices (BMPs) to improve water quality treatment 

before stormwater leaves the Site.  

 

1.2 Project Location 
 

The 427-acre site is located in the Ramsey County, Minnesota in the cities of Arden Hills and 

New Brighton, the Twin Cities Army Ammunitions Plant (TCAAP) is bounded by U.S. 

Interstate Highway 35 on the west, Minnesota Highway 96 to the south and US Highway 10 

to the Southwest (CSMP Figure 2-1).  

 

Rice Creek divides the Site into two sections: the portion south of Rice Creek, and the 

portion north of Rice Creek. The Site drains to both Rice Creek and Round Lake (CSMP 

Figure 2-2). The portion north of Rice Creek is north of County Road H and drains to Rice 

Creek, the northern two-thirds of the Site south of Rice Creek drains to Rice Creek, and the 

southern third of the Site south of Rice Creek drains south to Round Lake.  

 

1.3 Water Quality Modeling Scenarios 
 

The Site, under proposed fully developed conditions, will meet RCWD’s water quality 

treatment requirements through a combination of onsite infiltration and wet detention 

ponds. Hydrology and Hydraulics results are summarized in a separate HydroCAD Modeling 

technical memorandum. This technical memorandum summarizes the evaluation of 

phosphorous removal using the P8 water quality model for interim and fully developed 

conditions at the Site. Wet detention ponds (stand alone and connected in series) 

hydraulically connected to wetlands (both mitigation and existing), a vegetated swale, and 
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“to be designed” infiltration practices are planned to provide the water quality treatment to 

reduce the total phosphorous (TP) load from stormwater before discharging to the Resource 

of Concern (ROC). Dead storage volume, of the wet detention pond, is the most important 

design parameter influencing the pollutant removal efficiency as it provides runoff storage 

and water quality treatment between storms. Phosphorous removals were evaluated for 

several stages of development and various treatment trains by discharge point; Table 1 

describes the different model scenarios evaluated by ROC.  

 

Table 1: P8 Modeling Scenarios  

Resource of 

Concern 

Development Stage 

Round Lake  

Interim 

Scenario 1 

Construction of Spine Road, mitigation wetlands (W-1, W-2), 

stormwater ponds (P-2, P-4, P-5, P-6), 60” RCP and 36” RCP to 

Outfall #2 (60” under Hwy 10), and connections to Outfall #1 

(24” under Hwy 10) (as shown in CSMP Figure 4-5)  

The Site’s open space is undeveloped and vegetated (CN 74). 

Scenario 2 Fully Developed Conditions (CSMP Figure 4-5 with landuse per 

CSMP Figure 3-1) 

Rice Creek  

Interim 

Scenario 1 

Construction of Spine Road, County Road H/I-35W Interchange, 

remeander of Rice Creek, Old Highway 8 extension Road, 

mitigation wetlands (W-3, W-4, W-5), stormwater ponds (P-7, 

P-8, P-9, P-10, P-11, P-12, and P-13), MnDOT ponds (CRH-1, 

CRH-2, and CRH-3), and vegetated swale (SB-18) connected to 

P-13 under Spine Road.  

The Site’s open space is undeveloped and vegetated (CN 74). 

Interim 

Scenario 2 

Interim Scenario 1 plus stormwater pond (P-14), development 

east of Spine Road (landuse per CSMP Figure 3-1).  

Assume there is no development or infiltration device in SB-18 

(CSMP Figure 4-7). 

Scenario 3 Fully Developed Conditions (CSMP Figure 4-5 with landuse per 

CSMP Figure 3-1) 

 

Many figures referenced in this technical memorandum are from the CSMP document and 

referenced as “CSMP Figure X-X”.   

 

2.1 P8 Computer Model 
 
P8 (Program for Predicting Polluting Particle Passage through Pits, Puddles and Ponds, IEP, 

Inc., 1990) is a computer model used for predicting the generation and transport of 

stormwater runoff pollutants in urban watersheds. P8 is a useful diagnostic tool for 

evaluating and designing watershed improvements like green infrastructure. The model 

requires user input on watershed characteristics, green infrastructure dimensions, local 

precipitation and temperature, and water quality parameters. 

 

P8 calculates runoff separately from pervious and impervious areas. Calculations for 

pervious areas use the Soil Conservation Service (SCS) Curve Number (CN) method. The 
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CN for pervious areas was 74 and the impervious area CNs was assigned 98 for all scenarios 

tested. To represent changes in development, the percent impervious was adjusted for the 

modeling scenarios presented in Table 1.  

 

The percent impervious of scenario 1 (for both resources of concern) was calculated using 

Table 2 of the HydroCAD Technical Memorandum. In the fully developed conditions (for both 

resources of concern), the percent impervious was calculated using Table 3 of the 

HydroCAD Technical Memorandum. The Rice Creek interim scenario 2 model uses the 

interim percent impervious for subwatershed 18 (Table 2 of the HydroCAD Technical 

Memorandum) and the full development percent impervious for the rest of the site (Table 3 

of the HydroCAD Technical Memorandum). The surface areas of the ponds and wetlands 

were included in the tributary area directly contributing runoff into each pond (see the 

Stormwater Pond Data Summary Tables included in the Appendix of the HydroCAD 

Technical Memorandum). This provides a conservative estimate for the amount of TP 

removed. Runoff from impervious areas begins once the cumulative storm rainfall exceeds 

the specified depression storage, with the runoff rate equal to the rainfall intensity.  

 

The ponds in P8 were built using area, volume, and outlet information from HydroCAD. 

Surface areas were inputted for each pond’s bottom, permanent pool, and flood pool. The 

permanent pool was calculated as the surface area at the primary outlet. The flood pool 

surface area was calculated at the top contour of the pond. Permanent and flood pool 

storage for each pond are shown in the Stormwater Pond Data Summary Tables included in 

the Appendix of the HydroCAD Technical Memorandum. Outlet devices are shown in the 

Stormwater Pond Data Summary Tables included in the Appendix of the HydroCAD 

Technical Memorandum 

 

The P8 model uses an hourly precipitation record (rain and snowfall) and daily temperature 

record. Precipitation and temperature data were obtained from the Minneapolis-St. Paul 

International Airport. Records from 2001 to 2010 were used for this study. Model results 

summarized herein are annual averages reported by weight (pounds of TP per year).  

 

Wenck selected the NURP50 particle file for the TCAAP study. The component concentrations 

in the NURP50 file represent the 50th percentile (median) values compiled in the US EPA’s 

Nationwide Urban Runoff Program (NURP).  

 

2.2 Proposed Stormwater Treatment 
 

Wenck evaluated the proposed TP loads, by weight, for runoff into Round Lake and Rice 

Creek/Long Lake at each discharge point were evaluated individually (CSMP Figures 4-6 

and 4-7). P8, under fully developed conditions, predicts runoff loading from subwatersheds 

that are directed to stormwater BMPs (e.g., ponds) for treatment. The proposed ponds P-1, 

P-2, P-3, P-4, P-5, P-6, and wetlands W-1 and W-2 discharge to Round Lake. While 

proposed ponds P-7, P-8, P-9, P-10, P-11, P-12, P-13, P-14, CRH-1, CHR-2, CHR-3, and 

wetlands Wi, W-3, W-4, and W-5 discharge to Rice Creek/Long Lake.  
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2.2.1 Infiltration BMPs 
 

Runoff from the west side of the site (subwatershed 18) and the thumb will be treated by 

infiltration once the site is fully developed (CSMP Figure 5-1, Areas 3 and 4). This was 

modeled in P8, under fully developed conditions, by creating an infiltration basin sized to 

infiltrate the runoff from the proposed impervious surfaces. For Area 3 on CSMP Figure 5-

1, the infiltration basin was sized to infiltrate 3.32 acre-ft (1.1 inches) of runoff. For Area 4 

on CSMP Figure 5-1, the infiltration basin was sized to infiltrate 3.74 acre-ft (1.1 inches) 

of runoff. The modeled removal efficiency for the proposed ponds reflect the least effective 

BMP that will be installed. Under interim scenarios 1 and 2, a grassy swale was used as an 

infiltration treatment device in subwatershed 18. The grassy swale provides 6.15 acre-feet 

of infiltration volume.  The P8 input details for the swale are shown in Table 2.  

 

Table 2: Swale Details 

Parameter Measurement 

Flow Path Length 3,400 feet 

Flow Path Slope 1% 

Bottom Width  4 feet 

Side Slope  0.33 ft/ft 

Maximum Depth 4.5 feet 

Infiltration Rate 0.45 in/hour 

Manning’s n 0.15 

Infiltration Volume 6.15 acre-feet 

 

2.3 Pollutant Reduction 
 

The Rice Creek Watershed District (RCWD) recommended TP loads (lbs/year) are reduced 

by at least 50%.  

 

2.3.1 ROC: Rice Creek TP Reductions 
 

The proposed ponding systems will reduce the annual TP load to Rice Creek by 65% under 

the public infrastructure improvement conditions, aka interim scenario 1 (Table 3, total), 

55% in worst case, aka interim scenario 2 (Table 4, total), and 64% in fully developed 

conditions, aka scenario 3 (Table 5, total). TP load reductions at each discharge point are 

shown in Tables 3-5. The outfall locations and tributary areas are shown in CSMP Figure 

6-5. Ponds CRH-1 and CRH-3 are not meeting the 50% reduction in annual TP load because 

they are only 30% designed; these ponds are required to have infiltration if the soil borings 

indicate infiltration is possible. Results from P8 are provided in Appendix A.  
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Table 3: TP Load Reductions to Rice Creek (Interim Scenario 1: Public 

Infrastructure Improvements)  

Discharge Point Total TP Inflow 

Load* 

(lbs./year) 

Total 

Outflow  

Load 

(lbs./year) 

% 

Reduction 

Outfall #5 (Pond P-13) 75.3 28.9 62% 

Outfall #4 (CRH-1)** 7.1 3.8 46% 

Outfall #8 (CRH-3)** 5.4 4.2 22% 

Outfall #9 (Thumb with Infiltration 

BMP) 

19.0 1.0 95% 

Total  106.8 37.9 

 

65% 

*The total TP inflow load for each discharge point was calculated by summing the TP loads from each contributing 
watershed (i.e. total TP inflow load for CRH-3 = TP load from CRH-2 + TP load from CRH-3).  
** Ponds CRH-1 and CHR-3 are 30% designed.  

 

Table 4: TP Load Reductions to Rice Creek (Interim Scenario 2: Worst Case)  

Discharge Point Total TP Inflow 

Load* 

(lbs./year) 

Total 

Outflow  

Load 

(lbs./year) 

% 

Reduction 

Outfall #5 (Pond P-13) 189.6 91 52% 

Outfall #10 (Pond P-14) 18.8 7.1 62% 

Outfall #4 (CRH-1)** 8.6 4.9 43% 

Outfall #8 (CRH-3)** 4.5 3.4 24% 

Outfall #9 (Thumb with Infiltration 

BMP) 

16.8 0.8 95% 

Total  238.3 107.2 

 

55% 

*The total TP inflow load for each discharge point was calculated by summing the TP loads from each contributing 
watershed (i.e. total TP inflow load for CRH-3 = TP load from CRH-2 + TP load from CRH-3).  
** Ponds CRH-1 and CHR-3 are 30% designed.  

 

Table 5: TP Load Reductions to Rice Creek (Scenario 3: Fully Developed 

Conditions) 

Discharge Point Watershed Inflow 

(lbs./year) 

Total Outflow 

(lbs./year) 

% 

Reduction 

Outfall #5 (Pond P-13) 279 99.9 64% 

Outfall #10 (Pond P-14) 18.8 7.1 62% 

Outfall #4 (CRH-1)** 7.1 3.8 46% 

Outfall #8 (CRH-3)** 5.4 4.2 22% 

Outfall #9 (Thumb with 

Infiltration BMP) 

13.6 0.4 97% 

Total  323.9 115.4 64% 
*The total TP inflow load for each discharge point was calculated by summing the TP loads from each contributing 
watershed (i.e. total TP inflow load for CRH-3 = TP load from CRH-2 + TP load from CRH-3).  
** Ponds CRH-1 and CHR-3 are 30% designed, see text above.  
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2.3.1 ROC: Round Lake TP Reductions 
 

The proposed ponding systems will reduce the annual TP load to Round Lake by 53% in 

under the public infrastructure improvement conditions, aka interim scenario 1 (Table 6, 

total) and 60% in fully developed conditions, aka scenario 2 (Tables 7, total). TP load 

reductions at each discharge point are shown in Tables 6-7. The outfall locations and 

tributary areas are shown in CSMP Figure 6-5. Results from P8 are provided in Appendix 

A. 

 

Table 6: TP Load Reductions to Round Lake (Interim Scenario 1: Public 

Infrastructure Improvements)  

Discharge Point Total TP Inflow Load* 

(lbs./year) 

Total Outflow  

Load 

(lbs./year) 

% Reduction 

Outfall #2 (Pond P-3) 36.2 17 53% 

Outfall #1 (Pond P-4) 1.7 0.8 53% 

Total  37.9 17.8 53% 
*The total TP inflow load for each discharge point was calculated by summing the TP loads from each contributing 
watershed (i.e. total TP inflow load for Outfall #1 = TP load from Pond 4 + TP load from Wetland 1).  

 

Table 7: TP Load Reductions to Round Lake (Scenario 2: Fully Developed 

Conditions)  

Discharge Point Total TP Inflow Load* 

(lbs./year) 

Total Outflow  

Load 

(lbs./year) 

% Reduction 

Outfall #2 (Pond P-3) 168.8 66.3 61% 

Outfall #1 (Pond P-4) 12.4 6.1 51% 

Total  181.2 72.4 60% 
*The total TP inflow load for each discharge point was calculated by summing the TP loads from each contributing 

watershed (i.e. total TP inflow load for Outfall #1 = TP load from Pond 4 + TP load from Wetland 1) 

3.1 Conclusion  
 

The proposed ponding systems will reduce TP loads from the proposed site conditions by 

more than 50%, meeting RCWD standards. For runoff into Rice Creek, the TP load is 65% in 

interim scenario 1, 55% in interim scenario 2, and 64% in scenario 3. The proposed 

ponding systems will reduce the annual TP load to Round Lake by 53% in interim scenario 1 

and 60% in scenario 2.  
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 Appendix A 

 

 

 

 

Round Lake P8 Results 

Rice Creek/Long Lake P8 Results
 

 

  



Round Lake P8 Results 
Interim Scenario 1 

  



Info.prn
P8 Urban Catchment Model, Version 3.5                                   Run Date   
06/08/15
Case        Round Lake - Spine Road Only.pFirstDate  01/01/01           Precip(in)  
296.7
Title       Round Lake                    LastDate   12/31/10           Rain(in)    
273.57
PrecFile    precip1970-2010.pcp           Events       598              Snow(in)    
23.12
PartFile    nurp50.p8p                    TotalHrs    87576             TotalYrs    
9.99

File Directory        T:\1382 KimleyHorn\01 TCAAP\TASK 03 Stormwater Prelim 
Design\Models\P8\
Case Title            Round Lake
Case File             Round Lake - Spine Road Only.p8c
Particle File         nurp50.p8p
Temperature File      temp1970-2011.tmp
Storm File            precip1970-2010.pcp
Precip Scale Factor       1

Watersheds                5
Devices                   6
Particles                 5
WQ Components             7

Start Date             06/01/00
Keep Date              01/01/01
Stop Date              12/31/10
Storm Count              598
Total Hours             87576
Wet Hours                9265
Precip (in)              297
Rain (in)                274
Snowfall (in)             23
Snowmelt (in)             22
EvapoTran(in)            303

Overall TSS Removal(%)    1
Water Balance Error(%)    0
TSS Mass Balance Error    0
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Inputs.prn
P8 Urban Catchment Model, Version 3.5                                    Run Date   
06/08/15
Case        Round Lake - Spine Road Only.pFirstDate  01/01/01            Precip(in) 
296.7
Title       Round Lake                    LastDate   12/31/10            Rain(in)   
273.57
PrecFile    precip1970-2010.pcp           Events        598              Snow(in)   
23.12
PartFile    nurp50.p8p                    TotalHrs     87576             TotalYrs   
 9.99

Case Title                      Round Lake
Case Data File                  Round Lake - Spine Road Only.p8c
Path                            T:\1382 KimleyHorn\01 TCAAP\TASK 03 Stormwater 
Prelim Design\Models\P8\
Case Notes:                     Round Lake
Ponds 1/2, 5/6, and 3
Storm Data File                 precip1970-2010.pcp
Particle File                   nurp50.p8p
Air Temp File File              temp1970-2011.tmp

Time Steps Per Hour                 8
Minimum Inter-Event Time (hrs)      10
Maximum Continuity Error %          2
Rainfall Breakpoint (inches)       0.8
Precipitation Scale Factor          1
Air Temp Offset (deg-F)             0
Loops Thru Storm File               1
Simulation Dates
Start                            6/1/2000
Keep                             1/1/2001
Stop                            12/31/2010

Max Snowfall Temperature (deg-f)   32.0
SnowMelt Temperature (deg-f)       32.0
Snowmelt Coef (in/degF-Day)        0.06
Soil Freeze Temp (deg-F)           32.0
Snowmelt Abstraction Factor        1.00
Evapo-Trans. Calibration Factor    1.00
Growing Season Start Month          5
Growing Season End Month            10

5-Day Antecedent Rainfall + Runoff (inches)
CN Antecedent Moisture Condition  AMC-II   AMC-III
Growing Season                     1.40      2.10
NonGrowing Season                  0.50      1.10

Watershed Data
Watershed Name                  Subbasins Subbasins Subbasins 3Subbasin 6Subbasin 5
Runoff to Device                  Pond 2  Outfall #2 Pond 5/6  Wetland 1   Pond 4
Infiltration to Device
Watershed Area                     68.5     21.55      43.27      0.1       7.86
SCS Curve Number (Pervious)         74        74        74         74        74
Scale Factor for Pervious Runoff    1         1          1         1         1
Indirectly Connected Imperv Frac    0         0          0         0         0
UnSwept Impervious Fraction        0.07       0        0.19       0.1       0.06
UnSwept Depression Storage (inch   0.02      0.02      0.02       0.02      0.02
UnSwept Imperv. Runoff Coefficie    1         1          1         1         1
UnSwept Scale Factor for Particl    1         1          1         1         1
Swept Impervious Fraction           0         0          0         0         0
Swept Depression Storage (inches   0.02       0        0.02        0         0
Swept Imperv. Runoff Coefficient    1         1          1         1         1
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Inputs.prn
Swept Scale Factor for Particle     1         1          1         1         1
Sweeping Frequency                  0         0          0        0.5       0.5
Sweeping Efficiency                 1         1          1         1         1
Sweeping Start Date (MMDD)         101       101        101       101       101
Sweeping Stop Date (MMDD)          1231      1231      1231       1231      1231

Device Data
Device Name                       Pond 2   Pond 5/6   Pond 4   Wetland 1 Outfall 
#1Outfall #2
Device Type                        POND      POND      POND       POND      PIPE    
 PIPE
Infiltration Outlet
Normal Outlet                   Outfall #2Outfall #2Outfall #1 Outfall #1
Spillway Outlet                 Outfall #2Outfall #2Outfall #1 Outfall #1
Particle Removal Scale Factor       1         1          1         1
Bottom Elevation (ft)               0         0          0         0
Bottom Area (acres)               0.095     2.151        0       0.129
Permanent Pool Area (acres)       0.368     2.729      0.266     0.241
Permanent Pool Volume (ac-ft)     0.897      6.8        0.5        0
Perm Pool Infilt Rate (in/hr)       0         0          0         0
Flood Pool Area (acres)           0.637     3.737      0.593      0.38
Flood Pool Volume (ac-ft)         1.005      6.1        0.9       0.2
Flood Pool Infilt Rate (in/hr)      0         0          0         0
Infilt Basin Void Fraction (%)
Detention Pond Outlet Parameters
Outlet Type                      ORIFICE   ORIFICE    ORIFICE   ORIFICE
Outlet Orifice Diameter (in)        6         12        12         6
Orifice Discharge Coef              1         1         0.6       0.6
Outlet Weir Length (ft)
Weir Discharge Coef
Perforated Riser Height (ft)
Number of Holes in Riser
Holes Diameter
Flood Pool Drain Time (hrs)
Swale Parameters
Length of Flow Path (ft)
Slope of Flow Path %
Bottom Width (ft)
Side Slope (ft-v/ft-h)
Maximum Depth of Flow (ft)
Mannings n Constant
Hydraulic Model
Pipe, Splitter, Aquifer Parameter
Hydraulic Res. Time (hrs)                                                    0      
  0

Particle Data
Particle File         nurp50.p8p
Particle Class           P0%       P10%      P30%      P50%       P80%
Filtration Efficiency     90       100       100        100       100
Settling Velocity (ft/    0        0.03      0.3        1.5        15
First Order Decay Rate    0         0         0          0         0
2nd Order Decay (1/day    0         0         0          0         0
Impervious Runoff Conc    1         0         0          0         0
Pervious Runoff Conc (    1        100       100        100       200
Pervious Conc Exponent    0         1         1          1         1
Accum. Rate (lbs-ac-da    0        1.75      1.75      1.75       3.5
Particle Removal Rate     0        0.25      0.25      0.25       0.25
Washoff Coefficient       0         20        20        20         20
Washoff Exponent          0         2         2          2         2
Sweeper Efficiency        0         0         0          5         15

Water Quality Component Data
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Component Name           TSS        TP       TKN        CU         PB        ZN     
  HC

Water Quality Criteria (ppm)
             Level 1      5       0.025       2          2        0.02       5      
 0.1
             Level 2      10       0.05       1       0.0048     0.014     0.0362   
 0.5
             Level 3      20       0.1       0.5       0.02       0.15      0.38    
  1

Content Scale Factor      1         1         1          1         1         1      
  1

Particle Composition (mg/kg)
P0%                       0       99000     600000     13600      2000     640000   
250000
P10%                   1000000     3850     15000       340       180       1600    
22500
P30%                   1000000     3850     15000       340       180       1600    
22500
P50%                   1000000     3850     15000       340       180       1600    
22500
P80%                   1000000      0         0         340       180        0      
22500
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Network.prn
P8 Urban Catchment Model, Version 3.5                                   Run Date   
06/08/15
Case        Round Lake - Spine Road Only.pFirstDate  01/01/01           Precip(in)  
296.7
Title       Round Lake                    LastDate   12/31/10           Rain(in)    
273.57
PrecFile    precip1970-2010.pcp           Events       598              Snow(in)    
23.12
PartFile    nurp50.p8p                    TotalHrs    87576             TotalYrs    
9.99

Devices Listed in Downstream Order

Device:     Pond 2              Type:     POND
            Discharges normal outlet to   Outfall #2
            Discharges spillway to        Outfall #2
            Runoff from watershed         Subbasins 1, 2, 24

Device:     Pond 5/6            Type:     POND
            Discharges normal outlet to   Outfall #2
            Discharges spillway to        Outfall #2
            Runoff from watershed         Subbasins 3, 4, 25

Device:     Pond 4              Type:     POND
            Discharges normal outlet to   Outfall #1
            Discharges spillway to        Outfall #1
            Runoff from watershed         Subbasin 5

Device:     Wetland 1           Type:     POND
            Discharges normal outlet to   Outfall #1
            Discharges spillway to        Outfall #1
            Runoff from watershed         Subbasin 6

Device:     Outfall #1          Type:     PIPE

Device:     Outfall #2          Type:     PIPE
            Runoff from watershed         Subbasins 7
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P8-V3.X      Round Lake - Spine Road Only.p8c
                                                                            Directly
Connected UnSwept AreasDirectly Connected Swept Areas--Street Sweeping Parameters
                 Total                              PerviousIndirectPervious        
Depress          Imperv         Depress          Imperv  Start    Stop           
Sweep
Watershed        Area        Outflow      Percol     Curve   Imperv   Load   Imperv 
Storage  Runoff   Load   Imperv Storage  Runoff   Load    Date    Date   Sweep    
Freq
Label            acres       Device       Device     Number Fraction Factor Fraction
inches   Coef   Factor Fraction inches   Coef   Factor   MMDD    MMDD   Effic   
1/week
Subbasins 1,     68.5        Pond 2                    74    0.000     1      0.07  
 0.02     1       1       0      0.02     1       1      101     1231     1       0
Subbasins 7      21.55     Outfall #2                  74    0.000     1       0    
 0.02     1       1       0       0       1       1      101     1231     1       0
Subbasins 3,     43.27      Pond 5/6                   74    0.000     1      0.19  
 0.02     1       1       0      0.02     1       1      101     1231     1       0
Subbasin 6        0.1       Wetland 1                  74    0.000     1      0.1   
 0.02     1       1       0       0       1       1      101     1231     1      0.5
Subbasin 5       7.86        Pond 4                    74    0.000     1      0.06  
 0.02     1       1       0       0       1       1      101     1231     1      0.5
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P8 Urban Catchment Model, Version 3.5                                               
 Run Date   06/08/15
Case                Round Lake - Spine Road Only.p8c FirstDate   01/01/01           
 Precip(in)  296.7
Title               Round Lake                       LastDate    12/31/10           
 Rain(in)    273.57
PrecFile            precip1970-2010.pcp              Events         598             
 Snow(in)    23.12
PartFile            nurp50.p8p                       TotalHrs      87576            
 TotalYrs     9.99

Mass Balances by Device and Variable

Device: OVERALL                Type: NONE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     524.83       0.07   111293.3    11140.0      78.02
06 normal outlet         524.83       0.07    17335.7     1735.2      12.15
08 sedimen + decay         0.00       0.00    93957.1     9404.7
09 total inflow          524.83       0.07   111293.3    11140.0      78.02
10 surface outflow       524.83       0.07    17335.7     1735.2      12.15
12 total outflow         524.83       0.07    17335.7     1735.2      12.15
13 total trapped           0.00       0.00    93957.1     9404.7
14 storage increase        0.00       0.00        0.4        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       84.4       84.4

Device: OVERALL                Type: NONE                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     524.83       0.07      398.3       39.9       0.28
06 normal outlet         524.83       0.07      197.6       19.8       0.14
08 sedimen + decay         0.00       0.00      200.4       20.1
09 total inflow          524.83       0.07      398.3       39.9       0.28
10 surface outflow       524.83       0.07      197.6       19.8       0.14
12 total outflow         524.83       0.07      197.6       19.8       0.14
13 total trapped           0.00       0.00      200.4       20.1
14 storage increase        0.00       0.00        0.3        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       50.3       50.3

Device: Pond 2                 Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     215.76       0.03    43357.2     4339.9      73.93
06 normal outlet         192.85       0.03     5629.3      563.5      10.74
07 spillway outlet        22.92       0.00     4146.3      415.0      66.56
08 sedimen + decay         0.00       0.00    33581.5     3361.4
09 total inflow          215.76       0.03    43357.2     4339.9      73.93
10 surface outflow       215.76       0.03     9775.5      978.5      16.67
12 total outflow         215.76       0.03     9775.5      978.5      16.67
13 total trapped           0.00       0.00    33581.5     3361.4
14 storage increase        0.00       0.00        0.2        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       77.5       77.5

Device: Pond 2                 Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     215.76       0.03      158.2       15.8       0.27
06 normal outlet         192.85       0.03       73.1        7.3       0.14
07 spillway outlet        22.92       0.00       19.6        2.0       0.32
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08 sedimen + decay         0.00       0.00       65.5        6.6
09 total inflow          215.76       0.03      158.2       15.8       0.27
10 surface outflow       215.76       0.03       92.7        9.3       0.16
12 total outflow         215.76       0.03       92.7        9.3       0.16
13 total trapped           0.00       0.00       65.5        6.6
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       41.4       41.4

Device: Pond 5/6               Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     251.16       0.03    58858.8     5891.5      86.22
06 normal outlet         251.16       0.03     2603.8      260.6       3.81
08 sedimen + decay         0.00       0.00    56254.7     5630.9
09 total inflow          251.16       0.03    58858.8     5891.5      86.22
10 surface outflow       251.16       0.03     2603.8      260.6       3.81
12 total outflow         251.16       0.03     2603.8      260.6       3.81
13 total trapped           0.00       0.00    56254.7     5630.9
14 storage increase        0.00       0.00        0.3        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       95.6       95.6

Device: Pond 5/6               Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     251.16       0.03      203.5       20.4       0.30
06 normal outlet         251.16       0.03       77.2        7.7       0.11
08 sedimen + decay         0.00       0.00      126.0       12.6
09 total inflow          251.16       0.03      203.5       20.4       0.30
10 surface outflow       251.16       0.03       77.2        7.7       0.11
12 total outflow         251.16       0.03       77.2        7.7       0.11
13 total trapped           0.00       0.00      126.0       12.6
14 storage increase        0.00       0.00        0.3        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       61.9       61.9

Device: Pond 4                 Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      23.02       0.00     4498.6      450.3      71.90
06 normal outlet          23.02       0.00      457.3       45.8       7.31
08 sedimen + decay         0.00       0.00     4041.3      404.5
09 total inflow           23.02       0.00     4498.6      450.3      71.90
10 surface outflow        23.02       0.00      457.3       45.8       7.31
12 total outflow          23.02       0.00      457.3       45.8       7.31
13 total trapped           0.00       0.00     4041.3      404.5
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       89.8       89.8

Device: Pond 4                 Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      23.02       0.00       16.6        1.7       0.27
06 normal outlet          23.02       0.00        7.9        0.8       0.13
08 sedimen + decay         0.00       0.00        8.7        0.9
09 total inflow           23.02       0.00       16.6        1.7       0.27
10 surface outflow        23.02       0.00        7.9        0.8       0.13
12 total outflow          23.02       0.00        7.9        0.8       0.13
13 total trapped           0.00       0.00        8.7        0.9
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
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Reduction (%)              0.00       0.00       52.3       52.3

Device: Wetland 1              Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows       0.38       0.00       81.5        8.2      78.61
06 normal outlet           0.38       0.00        1.9        0.2       1.87
08 sedimen + decay         0.00       0.00       79.5        8.0
09 total inflow            0.38       0.00       81.5        8.2      78.61
10 surface outflow         0.38       0.00        1.9        0.2       1.87
12 total outflow           0.38       0.00        1.9        0.2       1.87
13 total trapped           0.00       0.00       79.5        8.0
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       97.6       97.6

Device: Wetland 1              Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows       0.38       0.00        0.3        0.0       0.28
06 normal outlet           0.38       0.00        0.1        0.0       0.11
08 sedimen + decay         0.00       0.00        0.2        0.0
09 total inflow            0.38       0.00        0.3        0.0       0.28
10 surface outflow         0.38       0.00        0.1        0.0       0.11
12 total outflow           0.38       0.00        0.1        0.0       0.11
13 total trapped           0.00       0.00        0.2        0.0
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       62.1       62.1

Device: Outfall #1             Type: PIPE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device        23.40       0.00      459.2       46.0       7.22
06 normal outlet          23.40       0.00      459.2       46.0       7.22
09 total inflow           23.40       0.00      459.2       46.0       7.22
10 surface outflow        23.40       0.00      459.2       46.0       7.22
12 total outflow          23.40       0.00      459.2       46.0       7.22
Reduction (%)              0.00       0.00        0.0        0.0

Device: Outfall #1             Type: PIPE                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device        23.40       0.00        8.0        0.8       0.13
06 normal outlet          23.40       0.00        8.0        0.8       0.13
09 total inflow           23.40       0.00        8.0        0.8       0.13
10 surface outflow        23.40       0.00        8.0        0.8       0.13
12 total outflow          23.40       0.00        8.0        0.8       0.13
Reduction (%)              0.00       0.00        0.0        0.0

Device: Outfall #2             Type: PIPE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      34.51       0.00     4497.2      450.1      47.95
02 upstream device       466.92       0.06    12379.3     1239.1       9.75
06 normal outlet         501.43       0.07    16876.5     1689.3      12.38
09 total inflow          501.43       0.07    16876.5     1689.3      12.38
10 surface outflow       501.43       0.07    16876.5     1689.3      12.38
12 total outflow         501.43       0.07    16876.5     1689.3      12.38
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00        0.0        0.0

Device: Outfall #2             Type: PIPE                       Variable: TP
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Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      34.51       0.00       19.7        2.0       0.21
02 upstream device       466.92       0.06      169.9       17.0       0.13
06 normal outlet         501.43       0.07      189.6       19.0       0.14
09 total inflow          501.43       0.07      189.6       19.0       0.14
10 surface outflow       501.43       0.07      189.6       19.0       0.14
12 total outflow         501.43       0.07      189.6       19.0       0.14
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00        0.0        0.0
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Info.prn
P8 Urban Catchment Model, Version 3.5                                   Run Date   
06/08/15
Case        Round Lake.p8c                FirstDate  01/01/01           Precip(in)  
296.7
Title       Round Lake                    LastDate   12/31/10           Rain(in)    
273.57
PrecFile    precip1970-2010.pcp           Events       598              Snow(in)    
23.12
PartFile    nurp50.p8p                    TotalHrs    87576             TotalYrs    
9.99

File Directory        T:\1382 KimleyHorn\01 TCAAP\TASK 03 Stormwater Prelim 
Design\Models\P8\
Case Title            Round Lake
Case File             Round Lake.p8c
Particle File         nurp50.p8p
Temperature File      temp1970-2011.tmp
Storm File            precip1970-2010.pcp
Precip Scale Factor       1

Watersheds                5
Devices                   7
Particles                 5
WQ Components             7

Start Date             06/01/00
Keep Date              01/01/01
Stop Date              12/31/10
Storm Count              598
Total Hours             87576
Wet Hours                9265
Precip (in)              297
Rain (in)                274
Snowfall (in)             23
Snowmelt (in)             22
EvapoTran(in)            303

Overall TSS Removal(%)    1
Water Balance Error(%)    0
TSS Mass Balance Error    0
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P8 Urban Catchment Model, Version 3.5                                    Run Date   
06/08/15
Case        Round Lake.p8c                FirstDate  01/01/01            Precip(in) 
296.7
Title       Round Lake                    LastDate   12/31/10            Rain(in)   
273.57
PrecFile    precip1970-2010.pcp           Events        598              Snow(in)   
23.12
PartFile    nurp50.p8p                    TotalHrs     87576             TotalYrs   
 9.99

Case Title                      Round Lake
Case Data File                  Round Lake.p8c
Path                            T:\1382 KimleyHorn\01 TCAAP\TASK 03 Stormwater 
Prelim Design\Models\P8\
Case Notes:                     Round Lake
Ponds 1/2, 5/6, and 3
Storm Data File                 precip1970-2010.pcp
Particle File                   nurp50.p8p
Air Temp File File              temp1970-2011.tmp

Time Steps Per Hour                 8
Minimum Inter-Event Time (hrs)      10
Maximum Continuity Error %          2
Rainfall Breakpoint (inches)       0.8
Precipitation Scale Factor          1
Air Temp Offset (deg-F)             0
Loops Thru Storm File               1
Simulation Dates
Start                            6/1/2000
Keep                             1/1/2001
Stop                            12/31/2010

Max Snowfall Temperature (deg-f)   32.0
SnowMelt Temperature (deg-f)       32.0
Snowmelt Coef (in/degF-Day)        0.06
Soil Freeze Temp (deg-F)           32.0
Snowmelt Abstraction Factor        1.00
Evapo-Trans. Calibration Factor    1.00
Growing Season Start Month          5
Growing Season End Month            10

5-Day Antecedent Rainfall + Runoff (inches)
CN Antecedent Moisture Condition  AMC-II   AMC-III
Growing Season                     1.40      2.10
NonGrowing Season                  0.50      1.10

Watershed Data
Watershed Name                  Watershed Watershed Watershed 5Subbasin 6Subbasin 5
Runoff to Device                 Pond 1/2   Pond 3   Pond 5/6  Wetland 1   Pond 4
Infiltration to Device
Watershed Area                     68.5     21.55      43.27     0.997     7.853
SCS Curve Number (Pervious)         74        74        74         74        74
Scale Factor for Pervious Runoff    1         1          1         1         1
Indirectly Connected Imperv Frac    0         0          0         0         0
UnSwept Impervious Fraction        0.58      0.85      0.47      0.2447    0.7037
UnSwept Depression Storage (inch   0.02      0.02      0.02       0.02      0.02
UnSwept Imperv. Runoff Coefficie    1         1          1         1         1
UnSwept Scale Factor for Particl    1         1          1         1         1
Swept Impervious Fraction           0         0          0         0         0
Swept Depression Storage (inches   0.02      0.02      0.02        0         0
Swept Imperv. Runoff Coefficient    1         1          1         1         1
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Swept Scale Factor for Particle     1         1          1         1         1
Sweeping Frequency                  0         0          0        0.5       0.5
Sweeping Efficiency                 1         1          1         1         1
Sweeping Start Date (MMDD)         101       101        101       101       101
Sweeping Stop Date (MMDD)          1231      1231      1231       1231      1231

Device Data
Device Name                      Pond 1/2   Pond 3   Pond 5/6    Pond 4  Wetland 1 
Outfall #1Outfall #2
Device Type                        POND      POND      POND       POND      POND    
 PIPE      PIPE
Infiltration Outlet
Normal Outlet                     Pond 3  Outfall #2  Pond 3   Outfall #1Outfall #1
Spillway Outlet                   Pond 3  Outfall #2  Pond 3   Outfall #1Outfall #1
Particle Removal Scale Factor       1         1          1         1         1
Bottom Elevation (ft)               0         0          0         0         0
Bottom Area (acres)               0.865     1.401      2.151       0       0.129
Permanent Pool Area (acres)       1.295      2.27      2.729     0.266     0.241
Permanent Pool Volume (ac-ft)      4.3       7.4        6.8       0.5        0
Perm Pool Infilt Rate (in/hr)       0         0          0         0         0
Flood Pool Area (acres)           1.539     3.678      3.737     0.593      0.38
Flood Pool Volume (ac-ft)          2.4       16.3       6.1       0.9       0.3
Flood Pool Infilt Rate (in/hr)      0         0          0         0         0
Infilt Basin Void Fraction (%)
Detention Pond Outlet Parameters
Outlet Type                      ORIFICE   ORIFICE    ORIFICE   ORIFICE   ORIFICE
Outlet Orifice Diameter (in)        6         12        12         12        6
Orifice Discharge Coef              1         1          1        0.6       0.6
Outlet Weir Length (ft)
Weir Discharge Coef
Perforated Riser Height (ft)
Number of Holes in Riser
Holes Diameter
Flood Pool Drain Time (hrs)
Swale Parameters
Length of Flow Path (ft)
Slope of Flow Path %
Bottom Width (ft)
Side Slope (ft-v/ft-h)
Maximum Depth of Flow (ft)
Mannings n Constant
Hydraulic Model
Pipe, Splitter, Aquifer Parameter
Hydraulic Res. Time (hrs)                                                           
  0         0

Particle Data
Particle File         nurp50.p8p
Particle Class           P0%       P10%      P30%      P50%       P80%
Filtration Efficiency     90       100       100        100       100
Settling Velocity (ft/    0        0.03      0.3        1.5        15
First Order Decay Rate    0         0         0          0         0
2nd Order Decay (1/day    0         0         0          0         0
Impervious Runoff Conc    1         0         0          0         0
Pervious Runoff Conc (    1        100       100        100       200
Pervious Conc Exponent    0         1         1          1         1
Accum. Rate (lbs-ac-da    0        1.75      1.75      1.75       3.5
Particle Removal Rate     0        0.25      0.25      0.25       0.25
Washoff Coefficient       0         20        20        20         20
Washoff Exponent          0         2         2          2         2
Sweeper Efficiency        0         0         0          5         15

Water Quality Component Data
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Inputs.prn
Component Name           TSS        TP       TKN        CU         PB        ZN     
  HC

Water Quality Criteria (ppm)
             Level 1      5       0.025       2          2        0.02       5      
 0.1
             Level 2      10       0.05       1       0.0048     0.014     0.0362   
 0.5
             Level 3      20       0.1       0.5       0.02       0.15      0.38    
  1

Content Scale Factor      1         1         1          1         1         1      
  1

Particle Composition (mg/kg)
P0%                       0       99000     600000     13600      2000     640000   
250000
P10%                   1000000     3850     15000       340       180       1600    
22500
P30%                   1000000     3850     15000       340       180       1600    
22500
P50%                   1000000     3850     15000       340       180       1600    
22500
P80%                   1000000      0         0         340       180        0      
22500
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Network.prn
P8 Urban Catchment Model, Version 3.5                                   Run Date   
06/08/15
Case        Round Lake.p8c                FirstDate  01/01/01           Precip(in)  
296.7
Title       Round Lake                    LastDate   12/31/10           Rain(in)    
273.57
PrecFile    precip1970-2010.pcp           Events       598              Snow(in)    
23.12
PartFile    nurp50.p8p                    TotalHrs    87576             TotalYrs    
9.99

Devices Listed in Downstream Order

Device:     Pond 1/2            Type:     POND
            Discharges normal outlet to   Pond 3
            Discharges spillway to        Pond 3
            Runoff from watershed         Watershed 1/2

Device:     Pond 5/6            Type:     POND
            Discharges normal outlet to   Pond 3
            Discharges spillway to        Pond 3
            Runoff from watershed         Watershed 5/6

Device:     Pond 3              Type:     POND
            Discharges normal outlet to   Outfall #2
            Discharges spillway to        Outfall #2
            Runoff from watershed         Watershed 3

Device:     Pond 4              Type:     POND
            Discharges normal outlet to   Outfall #1
            Discharges spillway to        Outfall #1
            Runoff from watershed         Subbasin 5

Device:     Wetland 1           Type:     POND
            Discharges normal outlet to   Outfall #1
            Discharges spillway to        Outfall #1
            Runoff from watershed         Subbasin 6

Device:     Outfall #1          Type:     PIPE

Device:     Outfall #2          Type:     PIPE
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watersheds.prn
P8-V3.X      Round Lake.p8c
                                                                            Directly
Connected UnSwept AreasDirectly Connected Swept Areas--Street Sweeping Parameters
                 Total                              PerviousIndirectPervious        
Depress          Imperv         Depress          Imperv  Start    Stop           
Sweep
Watershed        Area        Outflow      Percol     Curve   Imperv   Load   Imperv 
Storage  Runoff   Load   Imperv Storage  Runoff   Load    Date    Date   Sweep    
Freq
Label            acres       Device       Device     Number Fraction Factor Fraction
inches   Coef   Factor Fraction inches   Coef   Factor   MMDD    MMDD   Effic   
1/week
Watershed 1/2    68.5       Pond 1/2                   74    0.000     1      0.58  
 0.02     1       1       0      0.02     1       1      101     1231     1       0
Watershed 3      21.55       Pond 3                    74    0.000     1      0.85  
 0.02     1       1       0      0.02     1       1      101     1231     1       0
Watershed 5/6    43.27      Pond 5/6                   74    0.000     1      0.47  
 0.02     1       1       0      0.02     1       1      101     1231     1       0
Subbasin 6       0.997      Wetland 1                  74    0.000     1     0.2447 
 0.02     1       1       0       0       1       1      101     1231     1      0.5
Subbasin 5       7.853       Pond 4                    74    0.000     1     0.7037 
 0.02     1       1       0       0       1       1      101     1231     1      0.5
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MassBalances.prn
P8 Urban Catchment Model, Version 3.5                                               
 Run Date   06/08/15
Case                Round Lake.p8c                   FirstDate   01/01/01           
 Precip(in)  296.7
Title               Round Lake                       LastDate    12/31/10           
 Rain(in)    273.57
PrecFile            precip1970-2010.pcp              Events         598             
 Snow(in)    23.12
PartFile            nurp50.p8p                       TotalHrs      87576            
 TotalYrs     9.99

Mass Balances by Device and Variable

Device: OVERALL                Type: NONE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows    2089.33       0.29   539726.0    54024.4      95.04
06 normal outlet        2089.33       0.29    42179.9     4222.0       7.43
08 sedimen + decay         0.00       0.00   497542.0    49801.9
09 total inflow         2089.33       0.29   539726.0    54024.4      95.04
10 surface outflow      2089.33       0.29    42179.9     4222.0       7.43
12 total outflow        2089.33       0.29    42179.9     4222.0       7.43
13 total trapped           0.00       0.00   497542.0    49801.9
14 storage increase        0.00       0.00        3.7        0.4
15 mass balance chec       0.00       0.00        0.3        0.0
Reduction (%)              0.00       0.00       92.2       92.2

Device: OVERALL                Type: NONE                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows    2089.33       0.29     1809.0      181.1       0.32
06 normal outlet        2089.33       0.29      723.4       72.4       0.13
08 sedimen + decay         0.00       0.00     1085.5      108.7
09 total inflow         2089.33       0.29     1809.0      181.1       0.32
10 surface outflow      2089.33       0.29      723.4       72.4       0.13
12 total outflow        2089.33       0.29      723.4       72.4       0.13
13 total trapped           0.00       0.00     1085.5      108.7
14 storage increase        0.00       0.00        0.1        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       60.0       60.0

Device: Pond 1/2               Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     988.60       0.14   255096.9    25534.2      94.94
06 normal outlet         815.77       0.11    28710.8     2873.8      12.95
07 spillway outlet       172.83       0.02    11334.5     1134.5      24.13
08 sedimen + decay         0.00       0.00   215049.7    21525.6
09 total inflow          988.60       0.14   255096.9    25534.2      94.94
10 surface outflow       988.60       0.14    40045.3     4008.4      14.90
12 total outflow         988.60       0.14    40045.3     4008.4      14.90
13 total trapped           0.00       0.00   215049.7    21525.6
14 storage increase        0.00       0.00        1.9        0.2
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       84.3       84.3

Device: Pond 1/2               Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     988.60       0.14      855.3       85.6       0.32
06 normal outlet         815.77       0.11      328.6       32.9       0.15
07 spillway outlet       172.83       0.02       87.6        8.8       0.19
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08 sedimen + decay         0.00       0.00      439.1       43.9
09 total inflow          988.60       0.14      855.3       85.6       0.32
10 surface outflow       988.60       0.14      416.2       41.7       0.15
12 total outflow         988.60       0.14      416.2       41.7       0.15
13 total trapped           0.00       0.00      439.1       43.9
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       51.3       51.3

Device: Pond 5/6               Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     519.18       0.07   132290.9    13241.8      93.75
06 normal outlet         519.18       0.07     8669.8      867.8       6.14
08 sedimen + decay         0.00       0.00   123620.4    12373.9
09 total inflow          519.18       0.07   132290.9    13241.8      93.75
10 surface outflow       519.18       0.07     8669.8      867.8       6.14
12 total outflow         519.18       0.07     8669.8      867.8       6.14
13 total trapped           0.00       0.00   123620.4    12373.9
14 storage increase        0.00       0.00        0.7        0.1
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       93.4       93.4

Device: Pond 5/6               Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     519.18       0.07      445.3       44.6       0.32
06 normal outlet         519.18       0.07      172.7       17.3       0.12
08 sedimen + decay         0.00       0.00      272.5       27.3
09 total inflow          519.18       0.07      445.3       44.6       0.32
10 surface outflow       519.18       0.07      172.7       17.3       0.12
12 total outflow         519.18       0.07      172.7       17.3       0.12
13 total trapped           0.00       0.00      272.5       27.3
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       61.2       61.2

Device: Pond 3                 Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     439.73       0.06   115518.8    11563.0      96.65
02 upstream device      1507.78       0.21    48715.1     4876.2      11.89
06 normal outlet        1947.51       0.27    36008.9     3604.3       6.80
08 sedimen + decay         0.00       0.00   128224.0    12834.7
09 total inflow         1947.51       0.27   164233.9    16439.1      31.03
10 surface outflow      1947.51       0.27    36008.9     3604.3       6.80
12 total outflow        1947.51       0.27    36008.9     3604.3       6.80
13 total trapped           0.00       0.00   128224.0    12834.7
14 storage increase        0.00       0.00        1.0        0.1
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       78.1       78.1

Device: Pond 3                 Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     439.73       0.06      385.2       38.6       0.32
02 upstream device      1507.78       0.21      588.9       58.9       0.14
06 normal outlet        1947.51       0.27      662.0       66.3       0.13
08 sedimen + decay         0.00       0.00      312.1       31.2
09 total inflow         1947.51       0.27      974.1       97.5       0.18
10 surface outflow      1947.51       0.27      662.0       66.3       0.13
12 total outflow        1947.51       0.27      662.0       66.3       0.13
13 total trapped           0.00       0.00      312.1       31.2
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14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       32.0       32.0

Device: Pond 4                 Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     134.82       0.02    35132.6     3516.6      95.87
06 normal outlet         134.82       0.02     6022.7      602.8      16.44
08 sedimen + decay         0.00       0.00    29109.8     2913.8
09 total inflow          134.82       0.02    35132.6     3516.6      95.87
10 surface outflow       134.82       0.02     6022.7      602.8      16.44
12 total outflow         134.82       0.02     6022.7      602.8      16.44
13 total trapped           0.00       0.00    29109.8     2913.8
14 storage increase        0.00       0.00        0.1        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       82.9       82.9

Device: Pond 4                 Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     134.82       0.02      117.4       11.8       0.32
06 normal outlet         134.82       0.02       58.9        5.9       0.16
08 sedimen + decay         0.00       0.00       58.5        5.9
09 total inflow          134.82       0.02      117.4       11.8       0.32
10 surface outflow       134.82       0.02       58.9        5.9       0.16
12 total outflow         134.82       0.02       58.9        5.9       0.16
13 total trapped           0.00       0.00       58.5        5.9
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       49.8       49.8

Device: Wetland 1              Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows       6.99       0.00     1686.7      168.8      88.74
06 normal outlet           6.99       0.00      148.3       14.8       7.80
08 sedimen + decay         0.00       0.00     1538.2      154.0
09 total inflow            6.99       0.00     1686.7      168.8      88.74
10 surface outflow         6.99       0.00      148.3       14.8       7.80
12 total outflow           6.99       0.00      148.3       14.8       7.80
13 total trapped           0.00       0.00     1538.2      154.0
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.3        0.0
Reduction (%)              0.00       0.00       91.2       91.2

Device: Wetland 1              Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows       6.99       0.00        5.8        0.6       0.30
06 normal outlet           6.99       0.00        2.4        0.2       0.13
08 sedimen + decay         0.00       0.00        3.3        0.3
09 total inflow            6.99       0.00        5.8        0.6       0.30
10 surface outflow         6.99       0.00        2.4        0.2       0.13
12 total outflow           6.99       0.00        2.4        0.2       0.13
13 total trapped           0.00       0.00        3.3        0.3
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       57.6       57.6

Device: Outfall #1             Type: PIPE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
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02 upstream device       141.82       0.02     6171.0      617.7      16.01
06 normal outlet         141.82       0.02     6171.0      617.7      16.01
09 total inflow          141.82       0.02     6171.0      617.7      16.01
10 surface outflow       141.82       0.02     6171.0      617.7      16.01
12 total outflow         141.82       0.02     6171.0      617.7      16.01
Reduction (%)              0.00       0.00        0.0        0.0

Device: Outfall #1             Type: PIPE                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device       141.82       0.02       61.4        6.1       0.16
06 normal outlet         141.82       0.02       61.4        6.1       0.16
09 total inflow          141.82       0.02       61.4        6.1       0.16
10 surface outflow       141.82       0.02       61.4        6.1       0.16
12 total outflow         141.82       0.02       61.4        6.1       0.16
Reduction (%)              0.00       0.00        0.0        0.0

Device: Outfall #2             Type: PIPE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device      1947.51       0.27    36008.9     3604.3       6.80
06 normal outlet        1947.51       0.27    36008.9     3604.3       6.80
09 total inflow         1947.51       0.27    36008.9     3604.3       6.80
10 surface outflow      1947.51       0.27    36008.9     3604.3       6.80
12 total outflow        1947.51       0.27    36008.9     3604.3       6.80
Reduction (%)              0.00       0.00        0.0        0.0

Device: Outfall #2             Type: PIPE                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device      1947.51       0.27      662.0       66.3       0.13
06 normal outlet        1947.51       0.27      662.0       66.3       0.13
09 total inflow         1947.51       0.27      662.0       66.3       0.13
10 surface outflow      1947.51       0.27      662.0       66.3       0.13
12 total outflow        1947.51       0.27      662.0       66.3       0.13
Reduction (%)              0.00       0.00        0.0        0.0
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Info.prn
P8 Urban Catchment Model, Version 3.5                                   Run Date   
07/30/15
Case        Rice Creek Spine Road.p8c     FirstDate  01/01/01           Precip(in)  
296.7
Title       Rice Creek                    LastDate   12/31/10           Rain(in)    
273.57
PrecFile    precip1970-2010.pcp           Events       598              Snow(in)    
23.12
PartFile    nurp50.p8p                    TotalHrs    87576             TotalYrs    
9.99

File Directory        T:\1382 KimleyHorn\01 TCAAP\TASK 03 Stormwater Prelim 
Design\CSMP_Final\Appendix A P8\P8\
Case Title            Rice Creek
Case File             Rice Creek Spine Road.p8c
Particle File         nurp50.p8p
Temperature File      temp1970-2011.tmp
Storm File            precip1970-2010.pcp
Precip Scale Factor       1

Watersheds                16
Devices                   19
Particles                 5
WQ Components             7

Start Date             06/01/00
Keep Date              01/01/01
Stop Date              12/31/10
Storm Count              598
Total Hours             87576
Wet Hours                9265
Precip (in)              297
Rain (in)                274
Snowfall (in)             23
Snowmelt (in)             22
EvapoTran(in)            303

Overall TSS Removal(%)    1
Water Balance Error(%)    0
TSS Mass Balance Error    0
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P8 Urban Catchment Model, Version 3.5                                    Run Date   
07/30/15
Case        Rice Creek Spine Road.p8c     FirstDate  01/01/01            Precip(in) 
296.7
Title       Rice Creek                    LastDate   12/31/10            Rain(in)   
273.57
PrecFile    precip1970-2010.pcp           Events        598              Snow(in)   
23.12
PartFile    nurp50.p8p                    TotalHrs     87576             TotalYrs   
 9.99

Case Title                      Rice Creek
Case Data File                  Rice Creek Spine Road.p8c
Path                            T:\1382 KimleyHorn\01 TCAAP\TASK 03 Stormwater 
Prelim Design\CSMP_Final\Appendix A P8\P8\
Case Notes:                     Spine Road Only
Storm Data File                 precip1970-2010.pcp
Particle File                   nurp50.p8p
Air Temp File File              temp1970-2011.tmp

Time Steps Per Hour                 4
Minimum Inter-Event Time (hrs)      10
Maximum Continuity Error %          2
Rainfall Breakpoint (inches)       0.8
Precipitation Scale Factor          1
Air Temp Offset (deg-F)             0
Loops Thru Storm File               1
Simulation Dates
Start                            6/1/2000
Keep                             1/1/2001
Stop                            12/31/2010

Max Snowfall Temperature (deg-f)   32.0
SnowMelt Temperature (deg-f)       32.0
Snowmelt Coef (in/degF-Day)        0.06
Soil Freeze Temp (deg-F)           32.0
Snowmelt Abstraction Factor        1.00
Evapo-Trans. Calibration Factor    1.00
Growing Season Start Month          5
Growing Season End Month            10

5-Day Antecedent Rainfall + Runoff (inches)
CN Antecedent Moisture Condition  AMC-II   AMC-III
Growing Season                     1.40      2.10
NonGrowing Season                  0.50      1.10

Watershed Data
Watershed Name                     SB 8     SB 10      SB 9      SB 12     SB 11    
SB 14     SB 13     SB 18   SB 15, 16,  SB 17   Inflow fro  SB 19     SB 28     SB 
29       1S    SB 22 and 27
Runoff to Device                  Pond 7    Pond 8    Pond 9    Pond 10   Pond 11   
Pond 12  Wetland 4 SB 18 Swal Pond 13  Wetland 5 Wetland 3 Outfall #4  CHR-1     
CRH-2     CRH-3   Thumb Infiltration
Infiltration to Device
Watershed Area                    29.69      6.39      25.78      1.39      3.29    
10.23      2.98     52.79    105.345    7.608     4.311     21.19     6.955     
10.214    1.601     48.539
SCS Curve Number (Pervious)         74        74        74         74        74     
  74        74        74        74        74        74        74        74        74
       74        80
Scale Factor for Pervious Runoff    1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 

Page 1



Inputs.prn
       1         1
Indirectly Connected Imperv Frac    0         0          0         0         0      
  0         0         0         0         0         0         0         0         0 
       0         0
UnSwept Impervious Fraction       0.0551     0.05     0.0012     0.2098    0.3678   
 0.16     0.2617      0       0.1517    0.4841    0.1861      0       0.4676    
0.3773    0.3198    0.1138
UnSwept Depression Storage (inch   0.02      0.02      0.02       0.02      0.02    
 0.02      0.02      0.02      0.02      0.02      0.02      0.02      0.02      
0.02      0.02      0.02
UnSwept Imperv. Runoff Coefficie    1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
       1         1
UnSwept Scale Factor for Particl    1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
       1         1
Swept Impervious Fraction           0         0          0         0         0      
  0         0         0         0         0         0         0         0         0 
       0         0
Swept Depression Storage (inches   0.02      0.02      0.02       0.02      0.02    
 0.02      0.02       0        0.02      0.02       0        0.02       0         0 
       0        0.02
Swept Imperv. Runoff Coefficient    1         1          1         1         1      
  1         1         1         1         1         1         1         1         0 
       1         1
Swept Scale Factor for Particle     1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
       1         1
Sweeping Frequency                 0.5       0.5        0.5       0.5       0.5     
 0.5       0.5       0.5       0.5       0.5       0.5       0.5       0.5       0.5
      0.5       0.5
Sweeping Efficiency                 1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
       1         1
Sweeping Start Date (MMDD)         101       101        101       101       101     
 101       101       101       101       101       101       101       101       101
      101       101
Sweeping Stop Date (MMDD)          1231      1231      1231       1231      1231    
 1231      1231      1231      1231      1231      1231      1231      1231      
1231      1231      1231

Device Data
Device Name                       Pond 7    Pond 8    Pond 9    Pond 10   Pond 11   
Pond 12   Pond 13  Outfall #4Wetland 4 Wetland 5 Outfall #5Wetland 3 Wetland 2   
CHR-1     CRH-2   To Rice Cr  CRH-3   SB 18 SwalThumb Infiltration
Device Type                        POND      POND      POND       POND      POND    
 POND      POND      PIPE      POND      POND      PIPE      POND      POND      
POND      POND      PIPE      POND   INF_BASIN INF_BASIN
Infiltration Outlet
Normal Outlet                     Pond 9   Pond 10    Pond 11   Pond 12   Pond 10   
Pond 13  Outfall #5To Rice Cr Pond 12            To Rice Cr  Pond 9  Wetland 3 To 
Rice Cr  CRH-3             To Rice Creek
Spillway Outlet                   Pond 9   Pond 10    Pond 11   Pond 12   Pond 10   
Pond 13  Outfall #5           Pond 12                        Pond 9  Wetland 3 To 
Rice Cr  CRH-3             To Rice Cr Pond 13  To Rice Creek
Particle Removal Scale Factor       1         1          1         1         1      
  1         1                   1         1                   1         1         1 
       1                   1         1         1
Bottom Elevation (ft)               0         0          0         0         0      
  0         0                   0         0                   0         0         0 
       0                   0         0         0
Bottom Area (acres)               0.143     0.057      0.024      0.13      0.97    
 1.2       0.02                 0         0                 2.157     2.157      
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0.15      0.2                 0.15       0         0
Permanent Pool Area (acres)       0.548      0.26      0.41      0.288      1.32    
 1.64     1.988                 0         0                 2.355      2.18     
0.225      0.35               0.225
Permanent Pool Volume (ac-ft)       1        0.6        0.5       0.8       4.5     
 5.7       6.2                  0         0                   0         0       
0.187     0.412               0.187
Perm Pool Infilt Rate (in/hr)       0         0          0         0         0      
  0         0                   0         0                   0         0         0 
       0                   0
Flood Pool Area (acres)           0.723     0.669      0.75       0.61      2.11    
 2.38      4.03               1.891     1.891               2.653     2.591      0.5
      0.6                 0.5       0.31      3.74
Flood Pool Volume (ac-ft)          0.5       0.9        0.4       1.1       6.6     
 5.3       8.1                 2.5       5.8                 2.6       1.2      
0.663     1.188               0.663      6.15      3.74
Flood Pool Infilt Rate (in/hr)      0         0          0         0         0      
  0         0                   0         0                   0         0         0 
       0                   0        0.45      0.45
Infilt Basin Void Fraction (%)                                                      
                                                                                    
                                    100       100
Detention Pond Outlet Parameters
Outlet Type                        WEIR    ORIFICE     WEIR       WEIR    ORIFICE   
ORIFICE     WEIR              ORIFICE   ORIFICE             ORIFICE   ORIFICE   
ORIFICE   ORIFICE             ORIFICE
Outlet Orifice Diameter (in)                  24                             12     
  12                            12        6                   12        12        24
       24                  24
Orifice Discharge Coef                        1                             0.6     
 0.6                           0.6       0.6                 0.6       0.6       0.6
      0.6                 0.6
Outlet Weir Length (ft)             75                  80         50               
            55
Weir Discharge Coef                3.3                  3.3       3.3               
           3.3
Perforated Riser Height (ft)
Number of Holes in Riser
Holes Diameter
Flood Pool Drain Time (hrs)
Swale Parameters
Length of Flow Path (ft)
Slope of Flow Path %
Bottom Width (ft)
Side Slope (ft-v/ft-h)
Maximum Depth of Flow (ft)
Mannings n Constant
Hydraulic Model
Pipe, Splitter, Aquifer Parameter
Hydraulic Res. Time (hrs)                                                           
                      0                             0                               
                 0

Particle Data
Particle File         nurp50.p8p
Particle Class           P0%       P10%      P30%      P50%       P80%
Filtration Efficiency     90       100       100        100       100
Settling Velocity (ft/    0        0.03      0.3        1.5        15
First Order Decay Rate    0         0         0          0         0
2nd Order Decay (1/day    0         0         0          0         0
Impervious Runoff Conc    1         0         0          0         0
Pervious Runoff Conc (    1        100       100        100       200
Pervious Conc Exponent    0         1         1          1         1
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Accum. Rate (lbs-ac-da    0        1.75      1.75      1.75       3.5
Particle Removal Rate     0        0.25      0.25      0.25       0.25
Washoff Coefficient       0         20        20        20         20
Washoff Exponent          0         2         2          2         2
Sweeper Efficiency        0         0         0          5         15

Water Quality Component Data
Component Name           TSS        TP       TKN        CU         PB        ZN     
  HC

Water Quality Criteria (ppm)
             Level 1      5       0.025       2          2        0.02       5      
 0.1
             Level 2      10       0.05       1       0.0048     0.014     0.0362   
 0.5
             Level 3      20       0.1       0.5       0.02       0.15      0.38    
  1

Content Scale Factor      1         1         1          1         1         1      
  1

Particle Composition (mg/kg)
P0%                       0       99000     600000     13600      2000     640000   
250000
P10%                   1000000     3850     15000       340       180       1600    
22500
P30%                   1000000     3850     15000       340       180       1600    
22500
P50%                   1000000     3850     15000       340       180       1600    
22500
P80%                   1000000      0         0         340       180        0      
22500
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Network.prn
P8 Urban Catchment Model, Version 3.5                                   Run Date   
07/30/15
Case        Rice Creek Spine Road.p8c     FirstDate  01/01/01           Precip(in)  
296.7
Title       Rice Creek                    LastDate   12/31/10           Rain(in)    
273.57
PrecFile    precip1970-2010.pcp           Events       598              Snow(in)    
23.12
PartFile    nurp50.p8p                    TotalHrs    87576             TotalYrs    
9.99

Devices Listed in Downstream Order

Device:     Pond 7              Type:     POND
            Discharges normal outlet to   Pond 9
            Discharges spillway to        Pond 9
            Runoff from watershed         SB 8

Device:     Pond 8              Type:     POND
            Discharges normal outlet to   Pond 10
            Discharges spillway to        Pond 10
            Runoff from watershed         SB 10

Device:     Outfall #4          Type:     PIPE
            Discharges normal outlet to   To Rice Creek
            Runoff from watershed         SB 19

Device:     Wetland 4           Type:     POND
            Discharges normal outlet to   Pond 12
            Discharges spillway to        Pond 12
            Runoff from watershed         SB 13

Device:     Wetland 5           Type:     POND
            Runoff from watershed         SB 17

Device:     Wetland 2           Type:     POND
            Discharges normal outlet to   Wetland 3
            Discharges spillway to        Wetland 3

Device:     Wetland 3           Type:     POND
            Discharges normal outlet to   Pond 9
            Discharges spillway to        Pond 9
            Runoff from watershed         Inflow from Ponds 4/5

Device:     Pond 9              Type:     POND
            Discharges normal outlet to   Pond 11
            Discharges spillway to        Pond 11
            Runoff from watershed         SB 9

Device:     Pond 11             Type:     POND
            Discharges normal outlet to   Pond 10
            Discharges spillway to        Pond 10
            Runoff from watershed         SB 11

Device:     Pond 10             Type:     POND
            Discharges normal outlet to   Pond 12
            Discharges spillway to        Pond 12
            Runoff from watershed         SB 12

Device:     Pond 12             Type:     POND
            Discharges normal outlet to   Pond 13
            Discharges spillway to        Pond 13
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            Runoff from watershed         SB 14

Device:     CHR-1               Type:     POND
            Discharges normal outlet to   To Rice Creek
            Discharges spillway to        To Rice Creek
            Runoff from watershed         SB 28

Device:     CRH-2               Type:     POND
            Discharges normal outlet to   CRH-3
            Discharges spillway to        CRH-3
            Runoff from watershed         SB 29

Device:     CRH-3               Type:     POND
            Discharges normal outlet to   To Rice Creek
            Discharges spillway to        To Rice Creek
            Runoff from watershed         1S

Device:     SB 18 Swale         Type:     INF_BASIN
            Discharges spillway to        Pond 13
            Runoff from watershed         SB 18

Device:     Pond 13             Type:     POND
            Discharges normal outlet to   Outfall #5
            Discharges spillway to        Outfall #5
            Runoff from watershed         SB 15, 16, 26

Device:     Outfall #5          Type:     PIPE
            Discharges normal outlet to   To Rice Creek

Device:     Thumb Infiltration  Type:     INF_BASIN
            Discharges spillway to        To Rice Creek
            Runoff from watershed         SB 22 and 27

Device:     To Rice Creek       Type:     PIPE
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P8-V3.X      Rice Creek Spine Road.p8c
                                                                            Directly
Connected UnSwept AreasDirectly Connected Swept Areas--Street Sweeping Parameters
                 Total                              PerviousIndirectPervious        
Depress          Imperv         Depress          Imperv  Start    Stop           
Sweep
Watershed        Area        Outflow      Percol     Curve   Imperv   Load   Imperv 
Storage  Runoff   Load   Imperv Storage  Runoff   Load    Date    Date   Sweep    
Freq
Label            acres       Device       Device     Number Fraction Factor Fraction
inches   Coef   Factor Fraction inches   Coef   Factor   MMDD    MMDD   Effic   
1/week
SB 8             29.69       Pond 7                    74    0.000     1     0.0551 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 10            6.39        Pond 8                    74    0.000     1      0.05  
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 9             25.78       Pond 9                    74    0.000     1     0.0012 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 12            1.39        Pond 10                   74    0.000     1     0.2098 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 11            3.29        Pond 11                   74    0.000     1     0.3678 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 14            10.23       Pond 12                   74    0.000     1      0.16  
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 13            2.98       Wetland 4                  74    0.000     1     0.2617 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 18            52.79     SB 18 Swale                 74    0.000     1       0    
 0.02     1       1       0       0       1       1      101     1231     1      0.5
SB 15, 16, 26   105.345      Pond 13                   74    0.000     1     0.1517 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 17            7.608      Wetland 5                  74    0.000     1     0.4841 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
Inflow from P    4.311      Wetland 3                  74    0.000     1     0.1861 
 0.02     1       1       0       0       1       1      101     1231     1      0.5
SB 19            21.19     Outfall #4                  74    0.000     1       0    
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 28            6.955        CHR-1                    74    0.000     1     0.4676 
 0.02     1       1       0       0       1       1      101     1231     1      0.5
SB 29           10.214        CRH-2                    74    0.000     1     0.3773 
 0.02     1       1       0       0       0       1      101     1231     1      0.5
1S               1.601        CRH-3                    74    0.000     1     0.3198 
 0.02     1       1       0       0       1       1      101     1231     1      0.5
SB 22 and 27    48.539    Thumb Infiltration           80    0.000     1     0.1138 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
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MassBalances.prn
P8 Urban Catchment Model, Version 3.5                                               
 Run Date   07/30/15
Case                Rice Creek Spine Road.p8c        FirstDate   01/01/01           
 Precip(in)  296.7
Title               Rice Creek                       LastDate    12/31/10           
 Rain(in)    273.57
PrecFile            precip1970-2010.pcp              Events         598             
 Snow(in)    23.12
PartFile            nurp50.p8p                       TotalHrs      87576            
 TotalYrs     9.99

Mass Balances by Device and Variable

Device: OVERALL                Type: NONE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows    1462.01       0.20   319623.0    31993.0      80.43
03 infiltrate            321.31       0.04     8515.7      852.4       9.75
04 exfiltrate            321.31       0.04        0.0        0.0       0.00
05 filtered                0.00       0.00     8515.7      852.4
06 normal outlet        1140.94       0.16    39272.9     3931.1      12.66
08 sedimen + decay         0.00       0.00   271832.0    27209.3
09 total inflow         1462.01       0.20   319623.0    31993.0      80.43
10 surface outflow      1140.94       0.16    39272.9     3931.1      12.66
11 groundw outflow       321.31       0.04        0.0        0.0       0.00
12 total outflow        1462.25       0.20    39272.9     3931.1       9.88
13 total trapped           0.00       0.00   280347.7    28061.7
14 storage increase        0.00       0.00        1.0        0.1
15 mass balance chec      -0.24       0.00        1.3        0.1
Reduction (%)              0.00       0.00       87.7       87.7

Device: OVERALL                Type: NONE                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows    1462.01       0.20     1131.7      113.3       0.28
03 infiltrate            321.31       0.04      119.0       11.9       0.14
04 exfiltrate            321.31       0.04        8.6        0.9       0.01
05 filtered                0.00       0.00      110.4       11.0
06 normal outlet        1140.94       0.16      444.5       44.5       0.14
08 sedimen + decay         0.00       0.00      566.9       56.7
09 total inflow         1462.01       0.20     1131.7      113.3       0.28
10 surface outflow      1140.94       0.16      444.5       44.5       0.14
11 groundw outflow       321.31       0.04        8.6        0.9       0.01
12 total outflow        1462.25       0.20      453.2       45.4       0.11
13 total trapped           0.00       0.00      677.2       67.8
14 storage increase        0.00       0.00        1.3        0.1
15 mass balance chec      -0.24       0.00        0.0        0.0
Reduction (%)              0.00       0.00       59.8       59.8

Device: Pond 7                 Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      83.73       0.01    16079.2     1609.5      70.65
06 normal outlet          83.76       0.01     2768.9      277.2      12.16
08 sedimen + decay         0.00       0.00    13310.3     1332.3
09 total inflow           83.73       0.01    16079.2     1609.5      70.65
10 surface outflow        83.76       0.01     2768.9      277.2      12.16
12 total outflow          83.76       0.01     2768.9      277.2      12.16
13 total trapped           0.00       0.00    13310.3     1332.3
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.03       0.00        0.0        0.0
Reduction (%)              0.00       0.00       82.8       82.8
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Device: Pond 7                 Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      83.73       0.01       59.7        6.0       0.26
06 normal outlet          83.76       0.01       32.4        3.2       0.14
08 sedimen + decay         0.00       0.00       27.3        2.7
09 total inflow           83.73       0.01       59.7        6.0       0.26
10 surface outflow        83.76       0.01       32.4        3.2       0.14
12 total outflow          83.76       0.01       32.4        3.2       0.14
13 total trapped           0.00       0.00       27.3        2.7
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.03       0.00        0.0        0.0
Reduction (%)              0.00       0.00       45.8       45.8

Device: Pond 8                 Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      17.30       0.00     3263.1      326.6      69.40
06 normal outlet          17.30       0.00      314.5       31.5       6.69
08 sedimen + decay         0.00       0.00     2948.6      295.1
09 total inflow           17.30       0.00     3263.1      326.6      69.40
10 surface outflow        17.30       0.00      314.5       31.5       6.69
12 total outflow          17.30       0.00      314.5       31.5       6.69
13 total trapped           0.00       0.00     2948.6      295.1
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       90.4       90.4

Device: Pond 8                 Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      17.30       0.00       12.2        1.2       0.26
06 normal outlet          17.30       0.00        5.8        0.6       0.12
08 sedimen + decay         0.00       0.00        6.4        0.6
09 total inflow           17.30       0.00       12.2        1.2       0.26
10 surface outflow        17.30       0.00        5.8        0.6       0.12
12 total outflow          17.30       0.00        5.8        0.6       0.12
13 total trapped           0.00       0.00        6.4        0.6
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       52.5       52.5

Device: Outfall #4             Type: PIPE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      33.93       0.00     4400.1      440.4      47.71
06 normal outlet          33.93       0.00     4400.1      440.4      47.71
09 total inflow           33.93       0.00     4400.1      440.4      47.71
10 surface outflow        33.93       0.00     4400.1      440.4      47.71
12 total outflow          33.93       0.00     4400.1      440.4      47.71
Reduction (%)              0.00       0.00        0.0        0.0

Device: Outfall #4             Type: PIPE                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      33.93       0.00       19.3        1.9       0.21
06 normal outlet          33.93       0.00       19.3        1.9       0.21
09 total inflow           33.93       0.00       19.3        1.9       0.21
10 surface outflow        33.93       0.00       19.3        1.9       0.21
12 total outflow          33.93       0.00       19.3        1.9       0.21
Reduction (%)              0.00       0.00        0.0        0.0
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Device: Wetland 4              Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      22.02       0.00     5345.0      535.0      89.29
06 normal outlet          22.03       0.00     1710.1      171.2      28.56
08 sedimen + decay         0.00       0.00     3634.6      363.8
09 total inflow           22.02       0.00     5345.0      535.0      89.29
10 surface outflow        22.03       0.00     1710.1      171.2      28.56
12 total outflow          22.03       0.00     1710.1      171.2      28.56
13 total trapped           0.00       0.00     3634.6      363.8
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.01       0.00        0.3        0.0
Reduction (%)              0.00       0.00       68.0       68.0

Device: Wetland 4              Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      22.02       0.00       18.3        1.8       0.31
06 normal outlet          22.03       0.00       12.4        1.2       0.21
08 sedimen + decay         0.00       0.00        5.9        0.6
09 total inflow           22.02       0.00       18.3        1.8       0.31
10 surface outflow        22.03       0.00       12.4        1.2       0.21
12 total outflow          22.03       0.00       12.4        1.2       0.21
13 total trapped           0.00       0.00        5.9        0.6
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.01       0.00        0.0        0.0
Reduction (%)              0.00       0.00       32.4       32.4

Device: Wetland 5              Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      93.66       0.01    23900.0     2392.3      93.89
06 normal outlet          93.66       0.01     7194.2      720.1      28.26
08 sedimen + decay         0.00       0.00    16705.6     1672.2
09 total inflow           93.66       0.01    23900.0     2392.3      93.89
10 surface outflow        93.66       0.01     7194.2      720.1      28.26
12 total outflow          93.66       0.01     7194.2      720.1      28.26
13 total trapped           0.00       0.00    16705.6     1672.2
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.2        0.0
Reduction (%)              0.00       0.00       69.9       69.9

Device: Wetland 5              Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      93.66       0.01       80.4        8.0       0.32
06 normal outlet          93.66       0.01       52.3        5.2       0.21
08 sedimen + decay         0.00       0.00       28.1        2.8
09 total inflow           93.66       0.01       80.4        8.0       0.32
10 surface outflow        93.66       0.01       52.3        5.2       0.21
12 total outflow          93.66       0.01       52.3        5.2       0.21
13 total trapped           0.00       0.00       28.1        2.8
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       35.0       35.0

Device: Wetland 2              Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
Reduction (%)              0.00       0.00        0.0        0.0

Device: Wetland 2              Type: POND                       Variable: TP
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Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
Reduction (%)              0.00       0.00        0.0        0.0

Device: Wetland 3              Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      24.65       0.00     5757.2      576.3      85.93
06 normal outlet          24.65       0.00      101.8       10.2       1.52
08 sedimen + decay         0.00       0.00     5654.6      566.0
09 total inflow           24.65       0.00     5757.2      576.3      85.93
10 surface outflow        24.65       0.00      101.8       10.2       1.52
12 total outflow          24.65       0.00      101.8       10.2       1.52
13 total trapped           0.00       0.00     5654.6      566.0
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.8        0.1
Reduction (%)              0.00       0.00       98.2       98.2

Device: Wetland 3              Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      24.65       0.00       19.9        2.0       0.30
06 normal outlet          24.65       0.00        7.0        0.7       0.10
08 sedimen + decay         0.00       0.00       12.9        1.3
09 total inflow           24.65       0.00       19.9        2.0       0.30
10 surface outflow        24.65       0.00        7.0        0.7       0.10
12 total outflow          24.65       0.00        7.0        0.7       0.10
13 total trapped           0.00       0.00       12.9        1.3
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       64.7       64.7

Device: Pond 9                 Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      41.97       0.01     5540.6      554.6      48.58
02 upstream device       108.41       0.01     2870.7      287.3       9.74
06 normal outlet         150.44       0.02     4727.1      473.2      11.56
08 sedimen + decay         0.00       0.00     3684.2      368.8
09 total inflow          150.38       0.02     8411.3      841.9      20.58
10 surface outflow       150.44       0.02     4727.1      473.2      11.56
12 total outflow         150.44       0.02     4727.1      473.2      11.56
13 total trapped           0.00       0.00     3684.2      368.8
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.06       0.00        0.0        0.0
Reduction (%)              0.00       0.00       43.8       43.8

Device: Pond 9                 Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      41.97       0.01       24.1        2.4       0.21
02 upstream device       108.41       0.01       39.4        3.9       0.13
06 normal outlet         150.44       0.02       57.2        5.7       0.14
08 sedimen + decay         0.00       0.00        6.2        0.6
09 total inflow          150.38       0.02       63.5        6.4       0.16
10 surface outflow       150.44       0.02       57.2        5.7       0.14
12 total outflow         150.44       0.02       57.2        5.7       0.14
13 total trapped           0.00       0.00        6.2        0.6
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.06       0.00        0.0        0.0
Reduction (%)              0.00       0.00        9.8        9.8

Device: Pond 11                Type: POND                       Variable: TSS

Page 4



MassBalances.prn
Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      32.04       0.00     8016.5      802.4      92.06
02 upstream device       150.44       0.02     4727.1      473.2      11.56
06 normal outlet         182.48       0.03     1996.6      199.9       4.03
08 sedimen + decay         0.00       0.00    10746.8     1075.7
09 total inflow          182.48       0.03    12743.5     1275.6      25.69
10 surface outflow       182.48       0.03     1996.6      199.9       4.03
12 total outflow         182.48       0.03     1996.6      199.9       4.03
13 total trapped           0.00       0.00    10746.8     1075.7
14 storage increase        0.00       0.00        0.1        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       84.3       84.3

Device: Pond 11                Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      32.04       0.00       27.1        2.7       0.31
02 upstream device       150.44       0.02       57.2        5.7       0.14
06 normal outlet         182.48       0.03       56.5        5.7       0.11
08 sedimen + decay         0.00       0.00       27.7        2.8
09 total inflow          182.48       0.03       84.4        8.4       0.17
10 surface outflow       182.48       0.03       56.5        5.7       0.11
12 total outflow         182.48       0.03       56.5        5.7       0.11
13 total trapped           0.00       0.00       27.7        2.8
14 storage increase        0.00       0.00        0.3        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       32.8       32.8

Device: Pond 10                Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows       8.68       0.00     2055.9      205.8      87.17
02 upstream device       199.78       0.03     2311.2      231.3       4.26
06 normal outlet         208.55       0.03     2076.5      207.9       3.66
08 sedimen + decay         0.00       0.00     2290.5      229.3
09 total inflow          208.45       0.03     4367.1      437.1       7.71
10 surface outflow       208.55       0.03     2076.5      207.9       3.66
12 total outflow         208.55       0.03     2076.5      207.9       3.66
13 total trapped           0.00       0.00     2290.5      229.3
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.10       0.00        0.0        0.0
Reduction (%)              0.00       0.00       52.5       52.5

Device: Pond 10                Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows       8.68       0.00        7.1        0.7       0.30
02 upstream device       199.78       0.03       62.2        6.2       0.11
06 normal outlet         208.55       0.03       63.7        6.4       0.11
08 sedimen + decay         0.00       0.00        5.6        0.6
09 total inflow          208.45       0.03       69.3        6.9       0.12
10 surface outflow       208.55       0.03       63.7        6.4       0.11
12 total outflow         208.55       0.03       63.7        6.4       0.11
13 total trapped           0.00       0.00        5.6        0.6
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.10       0.00        0.0        0.0
Reduction (%)              0.00       0.00        8.1        8.1

Device: Pond 12                Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      52.59       0.01    12043.7     1205.5      84.26
02 upstream device       230.58       0.03     3786.7      379.0       6.04
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06 normal outlet         283.17       0.04     1795.0      179.7       2.33
08 sedimen + decay         0.00       0.00    14035.3     1404.9
09 total inflow          283.17       0.04    15830.4     1584.6      20.57
10 surface outflow       283.17       0.04     1795.0      179.7       2.33
12 total outflow         283.17       0.04     1795.0      179.7       2.33
13 total trapped           0.00       0.00    14035.3     1404.9
14 storage increase        0.00       0.00        0.1        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       88.7       88.7

Device: Pond 12                Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      52.59       0.01       42.0        4.2       0.29
02 upstream device       230.58       0.03       76.0        7.6       0.12
06 normal outlet         283.17       0.04       82.1        8.2       0.11
08 sedimen + decay         0.00       0.00       35.3        3.5
09 total inflow          283.17       0.04      118.0       11.8       0.15
10 surface outflow       283.17       0.04       82.1        8.2       0.11
12 total outflow         283.17       0.04       82.1        8.2       0.11
13 total trapped           0.00       0.00       35.3        3.5
14 storage increase        0.00       0.00        0.6        0.1
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       29.9       29.9

Device: CHR-1                  Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      83.08       0.01    21153.2     2117.3      93.67
06 normal outlet          83.08       0.01     4281.6      428.6      18.96
08 sedimen + decay         0.00       0.00    16871.6     1688.8
09 total inflow           83.08       0.01    21153.2     2117.3      93.67
10 surface outflow        83.08       0.01     4281.6      428.6      18.96
12 total outflow          83.08       0.01     4281.6      428.6      18.96
13 total trapped           0.00       0.00    16871.6     1688.8
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       79.8       79.8

Device: CHR-1                  Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      83.08       0.01       71.2        7.1       0.32
06 normal outlet          83.08       0.01       38.4        3.8       0.17
08 sedimen + decay         0.00       0.00       32.8        3.3
09 total inflow           83.08       0.01       71.2        7.1       0.32
10 surface outflow        83.08       0.01       38.4        3.8       0.17
12 total outflow          83.08       0.01       38.4        3.8       0.17
13 total trapped           0.00       0.00       32.8        3.3
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       46.1       46.1

Device: CRH-2                  Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     101.61       0.01    25475.6     2550.0      92.25
06 normal outlet         101.61       0.01     4019.6      402.3      14.55
08 sedimen + decay         0.00       0.00    21456.1     2147.7
09 total inflow          101.61       0.01    25475.6     2550.0      92.25
10 surface outflow       101.61       0.01     4019.6      402.3      14.55
12 total outflow         101.61       0.01     4019.6      402.3      14.55
13 total trapped           0.00       0.00    21456.1     2147.7

Page 6



MassBalances.prn
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       84.2       84.2

Device: CRH-2                  Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     101.61       0.01       86.2        8.6       0.31
06 normal outlet         101.61       0.01       42.4        4.2       0.15
08 sedimen + decay         0.00       0.00       43.8        4.4
09 total inflow          101.61       0.01       86.2        8.6       0.31
10 surface outflow       101.61       0.01       42.4        4.2       0.15
12 total outflow         101.61       0.01       42.4        4.2       0.15
13 total trapped           0.00       0.00       43.8        4.4
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       50.8       50.8

Device: CRH-3                  Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      13.89       0.00     3435.3      343.9      90.99
02 upstream device       101.61       0.01     4019.6      402.3      14.55
06 normal outlet         115.50       0.02     2778.6      278.1       8.85
08 sedimen + decay         0.00       0.00     4676.3      468.1
09 total inflow          115.50       0.02     7454.9      746.2      23.75
10 surface outflow       115.50       0.02     2778.6      278.1       8.85
12 total outflow         115.50       0.02     2778.6      278.1       8.85
13 total trapped           0.00       0.00     4676.3      468.1
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       62.7       62.7

Device: CRH-3                  Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      13.89       0.00       11.7        1.2       0.31
02 upstream device       101.61       0.01       42.4        4.2       0.15
06 normal outlet         115.50       0.02       41.7        4.2       0.13
08 sedimen + decay         0.00       0.00       12.4        1.2
09 total inflow          115.50       0.02       54.1        5.4       0.17
10 surface outflow       115.50       0.02       41.7        4.2       0.13
12 total outflow         115.50       0.02       41.7        4.2       0.13
13 total trapped           0.00       0.00       12.4        1.2
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       22.9       22.9

Device: SB 18 Swale            Type: INF_BASIN                  Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      84.53       0.01    10961.7     1097.2      47.71
03 infiltrate             79.77       0.01     1287.0      128.8       5.94
04 exfiltrate             79.77       0.01        0.0        0.0       0.00
05 filtered                0.00       0.00     1287.0      128.8
07 spillway outlet         4.76       0.00     1041.3      104.2      80.49
08 sedimen + decay         0.00       0.00     8633.4      864.2
09 total inflow           84.53       0.01    10961.7     1097.2      47.71
10 surface outflow         4.76       0.00     1041.3      104.2      80.49
11 groundw outflow        79.77       0.01        0.0        0.0       0.00
12 total outflow          84.53       0.01     1041.3      104.2       4.53
13 total trapped           0.00       0.00     9920.4      993.0
14 storage increase        0.00       0.00        0.0        0.0
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MassBalances.prn
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       90.5       90.5

Device: SB 18 Swale            Type: INF_BASIN                  Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      84.53       0.01       48.1        4.8       0.21
03 infiltrate             79.77       0.01       26.4        2.6       0.12
04 exfiltrate             79.77       0.01        2.1        0.2       0.01
05 filtered                0.00       0.00       24.2        2.4
07 spillway outlet         4.76       0.00        4.6        0.5       0.35
08 sedimen + decay         0.00       0.00       17.1        1.7
09 total inflow           84.53       0.01       48.1        4.8       0.21
10 surface outflow         4.76       0.00        4.6        0.5       0.35
11 groundw outflow        79.77       0.01        2.1        0.2       0.01
12 total outflow          84.53       0.01        6.7        0.7       0.03
13 total trapped           0.00       0.00       41.3        4.1
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       86.0       86.0

Device: Pond 13                Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     522.22       0.07   118722.9    11883.7      83.64
02 upstream device       287.93       0.04     2836.2      283.9       3.62
06 normal outlet         810.20       0.11    19922.0     1994.1       9.05
08 sedimen + decay         0.00       0.00   101636.4    10173.4
09 total inflow          810.15       0.11   121559.1    12167.6      55.20
10 surface outflow       810.20       0.11    19922.0     1994.1       9.05
12 total outflow         810.20       0.11    19922.0     1994.1       9.05
13 total trapped           0.00       0.00   101636.4    10173.4
14 storage increase        0.00       0.00        0.7        0.1
15 mass balance chec      -0.05       0.00        0.0        0.0
Reduction (%)              0.00       0.00       83.6       83.6

Device: Pond 13                Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     522.22       0.07      414.8       41.5       0.29
02 upstream device       287.93       0.04       86.7        8.7       0.11
06 normal outlet         810.20       0.11      289.1       28.9       0.13
08 sedimen + decay         0.00       0.00      212.0       21.2
09 total inflow          810.15       0.11      501.4       50.2       0.23
10 surface outflow       810.20       0.11      289.1       28.9       0.13
12 total outflow         810.20       0.11      289.1       28.9       0.13
13 total trapped           0.00       0.00      212.0       21.2
14 storage increase        0.00       0.00        0.4        0.0
15 mass balance chec      -0.05       0.00        0.0        0.0
Reduction (%)              0.00       0.00       42.3       42.3

Device: Outfall #5             Type: PIPE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device       810.20       0.11    19922.0     1994.1       9.05
06 normal outlet         810.20       0.11    19922.0     1994.1       9.05
09 total inflow          810.20       0.11    19922.0     1994.1       9.05
10 surface outflow       810.20       0.11    19922.0     1994.1       9.05
12 total outflow         810.20       0.11    19922.0     1994.1       9.05
Reduction (%)              0.00       0.00        0.0        0.0

Device: Outfall #5             Type: PIPE                       Variable: TP
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Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device       810.20       0.11      289.1       28.9       0.13
06 normal outlet         810.20       0.11      289.1       28.9       0.13
09 total inflow          810.20       0.11      289.1       28.9       0.13
10 surface outflow       810.20       0.11      289.1       28.9       0.13
12 total outflow         810.20       0.11      289.1       28.9       0.13
Reduction (%)              0.00       0.00        0.0        0.0

Device: Thumb Infiltration     Type: INF_BASIN                  Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     246.11       0.03    53473.0     5352.4      79.94
03 infiltrate            241.54       0.03     7228.7      723.6      11.01
04 exfiltrate            241.54       0.03        0.0        0.0       0.00
05 filtered                0.00       0.00     7228.7      723.6
07 spillway outlet         4.57       0.00      696.4       69.7      56.03
08 sedimen + decay         0.00       0.00    45547.9     4559.2
09 total inflow          246.11       0.03    53473.0     5352.4      79.94
10 surface outflow         4.57       0.00      696.4       69.7      56.03
11 groundw outflow       241.54       0.03        0.0        0.0       0.00
12 total outflow         246.11       0.03      696.4       69.7       1.04
13 total trapped           0.00       0.00    52776.5     5282.7
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       98.7       98.7

Device: Thumb Infiltration     Type: INF_BASIN                  Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     246.11       0.03      189.7       19.0       0.28
03 infiltrate            241.54       0.03       92.6        9.3       0.14
04 exfiltrate            241.54       0.03        6.5        0.7       0.01
05 filtered                0.00       0.00       86.1        8.6
07 spillway outlet         4.57       0.00        3.8        0.4       0.30
08 sedimen + decay         0.00       0.00       93.4        9.3
09 total inflow          246.11       0.03      189.7       19.0       0.28
10 surface outflow         4.57       0.00        3.8        0.4       0.30
11 groundw outflow       241.54       0.03        6.5        0.7       0.01
12 total outflow         246.11       0.03       10.3        1.0       0.02
13 total trapped           0.00       0.00      179.5       18.0
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       94.6       94.6

Device: To Rice Creek          Type: PIPE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device      1047.28       0.14    32078.7     3210.9      11.27
06 normal outlet        1047.28       0.14    32078.7     3210.9      11.27
09 total inflow         1047.28       0.14    32078.7     3210.9      11.27
10 surface outflow      1047.28       0.14    32078.7     3210.9      11.27
12 total outflow        1047.28       0.14    32078.7     3210.9      11.27
Reduction (%)              0.00       0.00        0.0        0.0

Device: To Rice Creek          Type: PIPE                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device      1047.28       0.14      392.2       39.3       0.14
06 normal outlet        1047.28       0.14      392.2       39.3       0.14
09 total inflow         1047.28       0.14      392.2       39.3       0.14
10 surface outflow      1047.28       0.14      392.2       39.3       0.14
12 total outflow        1047.28       0.14      392.2       39.3       0.14
Reduction (%)              0.00       0.00        0.0        0.0

Page 9



 
 

 T:\1382 KimleyHorn\01 TCAAP\TASK 03 Stormwater Prelim Design\CSMP_Final\Appendix A P8\test.docx 

Rice Creek P8 Results 
Interim Scenario 2 

 

 

  



Info.prn
P8 Urban Catchment Model, Version 3.5                                   Run Date   
07/30/15
Case        Rice Creek Full Build without FirstDate  01/01/01           Precip(in)  
296.7
Title       Rice Creek                    LastDate   12/31/10           Rain(in)    
273.57
PrecFile    precip1970-2010.pcp           Events       598              Snow(in)    
23.12
PartFile    nurp50.p8p                    TotalHrs    87576             TotalYrs    
9.99

File Directory        C:\Users\patmf0648\Desktop\P8\
Case Title            Rice Creek
Case File             Rice Creek Full Build without Infiltration Dev.p8c
Particle File         nurp50.p8p
Temperature File      temp1970-2011.tmp
Storm File            precip1970-2010.pcp
Precip Scale Factor       1

Watersheds                16
Devices                   19
Particles                 5
WQ Components             7

Start Date             06/01/00
Keep Date              01/01/01
Stop Date              12/31/10
Storm Count              598
Total Hours             87576
Wet Hours                9265
Precip (in)              297
Rain (in)                274
Snowfall (in)             23
Snowmelt (in)             22
EvapoTran(in)            303

Overall TSS Removal(%)    1
Water Balance Error(%)    0
TSS Mass Balance Error    0
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Inputs.prn
P8 Urban Catchment Model, Version 3.5                                    Run Date   
07/30/15
Case        Rice Creek Full Build without FirstDate  01/01/01            Precip(in) 
296.7
Title       Rice Creek                    LastDate   12/31/10            Rain(in)   
273.57
PrecFile    precip1970-2010.pcp           Events        598              Snow(in)   
23.12
PartFile    nurp50.p8p                    TotalHrs     87576             TotalYrs   
 9.99

Case Title                      Rice Creek
Case Data File                  Rice Creek Full Build without Infiltration Dev.p8c
Path                            C:\Users\patmf0648\Desktop\P8\
Case Notes:                     No Development in SB 18 (no infiltration)

Storm Data File                 precip1970-2010.pcp
Particle File                   nurp50.p8p
Air Temp File File              temp1970-2011.tmp

Time Steps Per Hour                 4
Minimum Inter-Event Time (hrs)      10
Maximum Continuity Error %          2
Rainfall Breakpoint (inches)       0.8
Precipitation Scale Factor          1
Air Temp Offset (deg-F)             0
Loops Thru Storm File               1
Simulation Dates
Start                            6/1/2000
Keep                             1/1/2001
Stop                            12/31/2010

Max Snowfall Temperature (deg-f)   32.0
SnowMelt Temperature (deg-f)       32.0
Snowmelt Coef (in/degF-Day)        0.06
Soil Freeze Temp (deg-F)           32.0
Snowmelt Abstraction Factor        1.00
Evapo-Trans. Calibration Factor    1.00
Growing Season Start Month          5
Growing Season End Month            10

5-Day Antecedent Rainfall + Runoff (inches)
CN Antecedent Moisture Condition  AMC-II   AMC-III
Growing Season                     1.40      2.10
NonGrowing Season                  0.50      1.10

Watershed Data
Watershed Name                     SB 8     SB 10      SB 9      SB 12     SB 11    
SB 14     SB 13     SB 18   SB 15, 16,  SB 17     SB 19   Inflow fro  SB 28     SB 
29      SB 1   SB 22 and 27
Runoff to Device                  Pond 7    Pond 8    Pond 9    Pond 10   Pond 11   
Pond 12  Wetland 4 SB 18 Swal Pond 13  Wetland 5 Pond 14 (OWetland 3   CRH-2     
CRH-1     CRH-3   Thumb Infiltration
Infiltration to Device
Watershed Area                     29.6      6.39      25.79      1.38      3.29    
10.23     2.985     52.79    105.327    7.608     21.198     4.16     6.955     
10.214    1.601     43.013
SCS Curve Number (Pervious)         74        74        74         74        74     
  74        74        74        74        74        74        74        74        74
       74        80
Scale Factor for Pervious Runoff    1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
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       1         1
Indirectly Connected Imperv Frac    0         0          0         0         0      
  0         0         0         0         0         0         0         0         0 
       0         0
UnSwept Impervious Fraction       0.3001    0.076     0.3317     0.3871    0.3216   
0.4262    0.3099      0       0.505     0.4841    0.3993     0.47     0.4676    
0.3773    0.3198    0.1138
UnSwept Depression Storage (inch   0.02      0.02      0.02       0.02      0.02    
 0.02      0.02      0.02      0.02      0.02      0.02      0.02      0.02      
0.02      0.02      0.02
UnSwept Imperv. Runoff Coefficie    1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
       1         1
UnSwept Scale Factor for Particl    1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
       1         1
Swept Impervious Fraction           0         0          0         0         0      
  0         0         0         0         0         0         0         0         0 
       0         0
Swept Depression Storage (inches   0.02      0.02      0.02       0.02      0.02    
 0.02      0.02      0.02      0.02      0.02      0.02       0         0         0 
       0        0.02
Swept Imperv. Runoff Coefficient    1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
       1         1
Swept Scale Factor for Particle     1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
       1         1
Sweeping Frequency                 0.5       0.5        0.5       0.5       0.5     
 0.5       0.5       0.5       0.5       0.5       0.5       0.5       0.5       0.5
      0.5       0.5
Sweeping Efficiency                 1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
       1         1
Sweeping Start Date (MMDD)         101       101        101       101       101     
 101       101       101       101       101       101       101       101       101
      101       101
Sweeping Stop Date (MMDD)          1231      1231      1231       1231      1231    
 1231      1231      1231      1231      1231      1231      1231      1231      
1231      1231      1231

Device Data
Device Name                       Pond 7    Pond 8    Pond 9    Pond 10   Pond 11   
Pond 12   Pond 13  Pond 14 (OWetland 4 Wetland 5 Outfall #5Wetland 3 Wetland 2   
CRH-1     CRH-2   To Rice Cr  CRH-3   SB 18 SwalThumb Infiltration
Device Type                        POND      POND      POND       POND      POND    
 POND      POND      POND      POND      POND      PIPE      POND      POND      
POND      POND      PIPE      POND   INF_BASIN INF_BASIN
Infiltration Outlet
Normal Outlet                     Pond 9   Pond 10    Pond 11   Pond 12   Pond 10   
Pond 13  Outfall #5           Pond 12            To Rice Cr  Pond 9  Wetland 3 To 
Rice Cr  CRH-3             To Rice Creek
Spillway Outlet                   Pond 9   Pond 10    Pond 11   Pond 12   Pond 10   
Pond 13  Outfall #5           Pond 12  Outfall #5            Pond 9  Wetland 3 To 
Rice Cr  CRH-3             To Rice Cr Pond 13  To Rice Creek
Particle Removal Scale Factor       1         1          1         1         1      
  1         1         1         1         1                   1         1         1 
       1                   1         1         1
Bottom Elevation (ft)               0         0          0         0         0      
  0         0         0         0         0                   0         0         0 
       0                   0         0         0
Bottom Area (acres)                0.11      0.03      0.03       0.12      0.76    
 1.2        0        0.95       0         0                 2.157     2.157      
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0.15      0.2                 0.15       0         0
Permanent Pool Area (acres)        0.44      0.3       0.21       0.29      1.21    
 1.64      1.87      1.38       0         0                 2.355      2.18     
0.225      0.35               0.225
Permanent Pool Volume (ac-ft)      1.1       0.5        0.4       0.7       3.6     
 5.1       4.3       4.5        0         0                   0         0       
0.187     0.412               0.187
Perm Pool Infilt Rate (in/hr)       0         0          0         0         0      
  0         0         0         0         0                   0         0         0 
       0                   0
Flood Pool Area (acres)            0.5       0.53       0.6       0.42      1.68    
 2.04      2.96      1.73     1.891     1.891               2.653     2.591      0.5
      0.65                0.5       0.31      3.74
Flood Pool Volume (ac-ft)          0.4       0.9        0.3       0.9       5.4     
 5.1       6.3       4.9       2.5       5.8                 2.6       1.2      
0.663      1.18               0.663      6.15      3.74
Flood Pool Infilt Rate (in/hr)      0         0          0         0         0      
  0         0         0         0         0                   0         0         0 
       0                   0        0.45      0.45
Infilt Basin Void Fraction (%)                                                      
                                                                                    
                                    100       100
Detention Pond Outlet Parameters
Outlet Type                        WEIR    ORIFICE     WEIR       WEIR    ORIFICE   
ORIFICE     WEIR    ORIFICE   ORIFICE   ORIFICE             ORIFICE   ORIFICE   
ORIFICE   ORIFICE             ORIFICE
Outlet Orifice Diameter (in)                  24                             12     
  12                  12        12        6                   12        12        24
       24                  24
Orifice Discharge Coef                        1                             0.6     
 0.6                 0.6       0.6       0.6                 0.6       0.6       0.6
      0.6                 0.6
Outlet Weir Length (ft)             75                  80         50               
            55
Weir Discharge Coef                3.3                  3.3       3.3               
           3.3
Perforated Riser Height (ft)
Number of Holes in Riser
Holes Diameter
Flood Pool Drain Time (hrs)
Swale Parameters
Length of Flow Path (ft)
Slope of Flow Path %
Bottom Width (ft)
Side Slope (ft-v/ft-h)
Maximum Depth of Flow (ft)
Mannings n Constant
Hydraulic Model
Pipe, Splitter, Aquifer Parameter
Hydraulic Res. Time (hrs)                                                           
                                                    0                               
                 0

Particle Data
Particle File         nurp50.p8p
Particle Class           P0%       P10%      P30%      P50%       P80%
Filtration Efficiency     90       100       100        100       100
Settling Velocity (ft/    0        0.03      0.3        1.5        15
First Order Decay Rate    0         0         0          0         0
2nd Order Decay (1/day    0         0         0          0         0
Impervious Runoff Conc    1         0         0          0         0
Pervious Runoff Conc (    1        100       100        100       200
Pervious Conc Exponent    0         1         1          1         1
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Accum. Rate (lbs-ac-da    0        1.75      1.75      1.75       3.5
Particle Removal Rate     0        0.25      0.25      0.25       0.25
Washoff Coefficient       0         20        20        20         20
Washoff Exponent          0         2         2          2         2
Sweeper Efficiency        0         0         0          5         15

Water Quality Component Data
Component Name           TSS        TP       TKN        CU         PB        ZN     
  HC

Water Quality Criteria (ppm)
             Level 1      5       0.025       2          2        0.02       5      
 0.1
             Level 2      10       0.05       1       0.0048     0.014     0.0362   
 0.5
             Level 3      20       0.1       0.5       0.02       0.15      0.38    
  1

Content Scale Factor      1         1         1          1         1         1      
  1

Particle Composition (mg/kg)
P0%                       0       99000     600000     13600      2000     640000   
250000
P10%                   1000000     3850     15000       340       180       1600    
22500
P30%                   1000000     3850     15000       340       180       1600    
22500
P50%                   1000000     3850     15000       340       180       1600    
22500
P80%                   1000000      0         0         340       180        0      
22500
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Network.prn
P8 Urban Catchment Model, Version 3.5                                   Run Date   
07/30/15
Case        Rice Creek Full Build without FirstDate  01/01/01           Precip(in)  
296.7
Title       Rice Creek                    LastDate   12/31/10           Rain(in)    
273.57
PrecFile    precip1970-2010.pcp           Events       598              Snow(in)    
23.12
PartFile    nurp50.p8p                    TotalHrs    87576             TotalYrs    
9.99

Devices Listed in Downstream Order

Device:     Pond 7              Type:     POND
            Discharges normal outlet to   Pond 9
            Discharges spillway to        Pond 9
            Runoff from watershed         SB 8

Device:     Pond 8              Type:     POND
            Discharges normal outlet to   Pond 10
            Discharges spillway to        Pond 10
            Runoff from watershed         SB 10

Device:     Pond 14 (Outfall #10Type:     POND
            Runoff from watershed         SB 19

Device:     Wetland 4           Type:     POND
            Discharges normal outlet to   Pond 12
            Discharges spillway to        Pond 12
            Runoff from watershed         SB 13

Device:     Wetland 5           Type:     POND
            Discharges spillway to        Outfall #5
            Runoff from watershed         SB 17

Device:     Wetland 2           Type:     POND
            Discharges normal outlet to   Wetland 3
            Discharges spillway to        Wetland 3

Device:     Wetland 3           Type:     POND
            Discharges normal outlet to   Pond 9
            Discharges spillway to        Pond 9
            Runoff from watershed         Inflow from Ponds 4/5

Device:     Pond 9              Type:     POND
            Discharges normal outlet to   Pond 11
            Discharges spillway to        Pond 11
            Runoff from watershed         SB 9

Device:     Pond 11             Type:     POND
            Discharges normal outlet to   Pond 10
            Discharges spillway to        Pond 10
            Runoff from watershed         SB 11

Device:     Pond 10             Type:     POND
            Discharges normal outlet to   Pond 12
            Discharges spillway to        Pond 12
            Runoff from watershed         SB 12

Device:     Pond 12             Type:     POND
            Discharges normal outlet to   Pond 13
            Discharges spillway to        Pond 13
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            Runoff from watershed         SB 14

Device:     CRH-1               Type:     POND
            Discharges normal outlet to   To Rice Creek
            Discharges spillway to        To Rice Creek
            Runoff from watershed         SB 29

Device:     CRH-2               Type:     POND
            Discharges normal outlet to   CRH-3
            Discharges spillway to        CRH-3
            Runoff from watershed         SB 28

Device:     CRH-3               Type:     POND
            Discharges normal outlet to   To Rice Creek
            Discharges spillway to        To Rice Creek
            Runoff from watershed         SB 1

Device:     SB 18 Swale         Type:     INF_BASIN
            Discharges spillway to        Pond 13
            Runoff from watershed         SB 18

Device:     Pond 13             Type:     POND
            Discharges normal outlet to   Outfall #5
            Discharges spillway to        Outfall #5
            Runoff from watershed         SB 15, 16,  26

Device:     Outfall #5          Type:     PIPE
            Discharges normal outlet to   To Rice Creek

Device:     Thumb Infiltration  Type:     INF_BASIN
            Discharges spillway to        To Rice Creek
            Runoff from watershed         SB 22 and 27

Device:     To Rice Creek       Type:     PIPE
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P8-V3.X      Rice Creek Full Build without Infiltration Dev.p8c
                                                                            Directly
Connected UnSwept AreasDirectly Connected Swept Areas--Street Sweeping Parameters
                 Total                              PerviousIndirectPervious        
Depress          Imperv         Depress          Imperv  Start    Stop           
Sweep
Watershed        Area        Outflow      Percol     Curve   Imperv   Load   Imperv 
Storage  Runoff   Load   Imperv Storage  Runoff   Load    Date    Date   Sweep    
Freq
Label            acres       Device       Device     Number Fraction Factor Fraction
inches   Coef   Factor Fraction inches   Coef   Factor   MMDD    MMDD   Effic   
1/week
SB 8             29.6        Pond 7                    74    0.000     1     0.3001 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 10            6.39        Pond 8                    74    0.000     1     0.076  
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 9             25.79       Pond 9                    74    0.000     1     0.3317 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 12            1.38        Pond 10                   74    0.000     1     0.3871 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 11            3.29        Pond 11                   74    0.000     1     0.3216 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 14            10.23       Pond 12                   74    0.000     1     0.4262 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 13            2.985      Wetland 4                  74    0.000     1     0.3099 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 18            52.79     SB 18 Swale                 74    0.000     1       0    
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 15, 16,  2   105.327      Pond 13                   74    0.000     1     0.505  
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 17            7.608      Wetland 5                  74    0.000     1     0.4841 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 19           21.198    Pond 14 (Outfall #10)        74    0.000     1     0.3993 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
Inflow from P    4.16       Wetland 3                  74    0.000     1      0.47  
 0.02     1       1       0       0       1       1      101     1231     1      0.5
SB 28            6.955        CRH-2                    74    0.000     1     0.4676 
 0.02     1       1       0       0       1       1      101     1231     1      0.5
SB 29           10.214        CRH-1                    74    0.000     1     0.3773 
 0.02     1       1       0       0       1       1      101     1231     1      0.5
SB 1             1.601        CRH-3                    74    0.000     1     0.3198 
 0.02     1       1       0       0       1       1      101     1231     1      0.5
SB 22 and 27    43.013    Thumb Infiltration           80    0.000     1     0.1138 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
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P8 Urban Catchment Model, Version 3.5                                               
 Run Date   07/30/15
Case                Rice Creek Full Build without InfFirstDate   01/01/01           
 Precip(in)  296.7
Title               Rice Creek                       LastDate    12/31/10           
 Rain(in)    273.57
PrecFile            precip1970-2010.pcp              Events         598             
 Snow(in)    23.12
PartFile            nurp50.p8p                       TotalHrs      87576            
 TotalYrs     9.99

Mass Balances by Device and Variable

Device: OVERALL                Type: NONE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows    2887.51       0.40   711779.7    71246.2      90.69
03 infiltrate            295.35       0.04     7763.6      777.1       9.67
04 exfiltrate            295.35       0.04        0.0        0.0       0.00
05 filtered                0.00       0.00     7763.6      777.1
06 normal outlet        2593.69       0.36   114410.0    11452.0      16.23
08 sedimen + decay         0.00       0.00   589602.3    59016.8
09 total inflow         2887.51       0.40   711779.7    71246.2      90.69
10 surface outflow      2593.69       0.36   114410.0    11452.0      16.23
11 groundw outflow       295.35       0.04        0.0        0.0       0.00
12 total outflow        2889.04       0.40   114410.0    11452.0      14.57
13 total trapped           0.00       0.00   597365.9    59793.9
14 storage increase        0.00       0.00        2.7        0.3
15 mass balance chec      -1.53       0.00        1.0        0.1
Reduction (%)              0.00       0.00       83.9       83.9

Device: OVERALL                Type: NONE                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows    2887.51       0.40     2421.2      242.4       0.31
03 infiltrate            295.35       0.04      109.1       10.9       0.14
04 exfiltrate            295.35       0.04        7.9        0.8       0.01
05 filtered                0.00       0.00      101.2       10.1
06 normal outlet        2593.69       0.36     1117.2      111.8       0.16
08 sedimen + decay         0.00       0.00     1194.6      119.6
09 total inflow         2887.51       0.40     2421.2      242.4       0.31
10 surface outflow      2593.69       0.36     1117.2      111.8       0.16
11 groundw outflow       295.35       0.04        7.9        0.8       0.01
12 total outflow        2889.04       0.40     1125.2      112.6       0.14
13 total trapped           0.00       0.00     1295.8      129.7
14 storage increase        0.00       0.00        0.2        0.0
15 mass balance chec      -1.53       0.00        0.0        0.0
Reduction (%)              0.00       0.00       53.5       53.5

Device: Pond 7                 Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     243.91       0.03    59979.5     6003.7      90.47
06 normal outlet         244.52       0.03    12052.6     1206.4      18.13
08 sedimen + decay         0.00       0.00    47926.6     4797.3
09 total inflow          243.91       0.03    59979.5     6003.7      90.47
10 surface outflow       244.52       0.03    12052.6     1206.4      18.13
12 total outflow         244.52       0.03    12052.6     1206.4      18.13
13 total trapped           0.00       0.00    47926.6     4797.3
14 storage increase        0.00       0.00        0.3        0.0
15 mass balance chec      -0.62       0.00        0.0        0.0
Reduction (%)              0.00       0.00       79.9       79.9

Page 1



MassBalances.prn

Device: Pond 7                 Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     243.91       0.03      204.2       20.4       0.31
06 normal outlet         244.52       0.03      108.8       10.9       0.16
08 sedimen + decay         0.00       0.00       95.4        9.5
09 total inflow          243.91       0.03      204.2       20.4       0.31
10 surface outflow       244.52       0.03      108.8       10.9       0.16
12 total outflow         244.52       0.03      108.8       10.9       0.16
13 total trapped           0.00       0.00       95.4        9.5
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.62       0.00        0.0        0.0
Reduction (%)              0.00       0.00       46.7       46.7

Device: Pond 8                 Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      20.98       0.00     4270.0      427.4      74.90
06 normal outlet          20.98       0.00      379.7       38.0       6.66
08 sedimen + decay         0.00       0.00     3890.3      389.4
09 total inflow           20.98       0.00     4270.0      427.4      74.90
10 surface outflow        20.98       0.00      379.7       38.0       6.66
12 total outflow          20.98       0.00      379.7       38.0       6.66
13 total trapped           0.00       0.00     3890.3      389.4
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       91.1       91.1

Device: Pond 8                 Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      20.98       0.00       15.5        1.6       0.27
06 normal outlet          20.98       0.00        7.0        0.7       0.12
08 sedimen + decay         0.00       0.00        8.5        0.8
09 total inflow           20.98       0.00       15.5        1.6       0.27
10 surface outflow        20.98       0.00        7.0        0.7       0.12
12 total outflow          20.98       0.00        7.0        0.7       0.12
13 total trapped           0.00       0.00        8.5        0.8
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       54.6       54.6

Device: Pond 14 (Outfall #10)  Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     221.19       0.03    55698.1     5575.1      92.64
06 normal outlet         221.19       0.03     3087.4      309.0       5.14
08 sedimen + decay         0.00       0.00    52610.2     5266.1
09 total inflow          221.19       0.03    55698.1     5575.1      92.64
10 surface outflow       221.19       0.03     3087.4      309.0       5.14
12 total outflow         221.19       0.03     3087.4      309.0       5.14
13 total trapped           0.00       0.00    52610.2     5266.1
14 storage increase        0.00       0.00        0.4        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       94.5       94.5

Device: Pond 14 (Outfall #10)  Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     221.19       0.03      188.2       18.8       0.31
06 normal outlet         221.19       0.03       71.1        7.1       0.12
08 sedimen + decay         0.00       0.00      116.9       11.7
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09 total inflow          221.19       0.03      188.2       18.8       0.31
10 surface outflow       221.19       0.03       71.1        7.1       0.12
12 total outflow         221.19       0.03       71.1        7.1       0.12
13 total trapped           0.00       0.00      116.9       11.7
14 storage increase        0.00       0.00        0.1        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       62.1       62.1

Device: Wetland 4              Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      25.24       0.00     6225.9      623.2      90.74
06 normal outlet          25.26       0.00     2001.2      200.3      29.15
08 sedimen + decay         0.00       0.00     4224.3      422.8
09 total inflow           25.24       0.00     6225.9      623.2      90.74
10 surface outflow        25.26       0.00     2001.2      200.3      29.15
12 total outflow          25.26       0.00     2001.2      200.3      29.15
13 total trapped           0.00       0.00     4224.3      422.8
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.01       0.00        0.4        0.0
Reduction (%)              0.00       0.00       67.9       67.9

Device: Wetland 4              Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      25.24       0.00       21.2        2.1       0.31
06 normal outlet          25.26       0.00       14.3        1.4       0.21
08 sedimen + decay         0.00       0.00        6.9        0.7
09 total inflow           25.24       0.00       21.2        2.1       0.31
10 surface outflow        25.26       0.00       14.3        1.4       0.21
12 total outflow          25.26       0.00       14.3        1.4       0.21
13 total trapped           0.00       0.00        6.9        0.7
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.01       0.00        0.0        0.0
Reduction (%)              0.00       0.00       32.4       32.4

Device: Wetland 5              Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      93.66       0.01    23900.0     2392.3      93.89
06 normal outlet          93.66       0.01     7194.2      720.1      28.26
08 sedimen + decay         0.00       0.00    16705.6     1672.2
09 total inflow           93.66       0.01    23900.0     2392.3      93.89
10 surface outflow        93.66       0.01     7194.2      720.1      28.26
12 total outflow          93.66       0.01     7194.2      720.1      28.26
13 total trapped           0.00       0.00    16705.6     1672.2
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.2        0.0
Reduction (%)              0.00       0.00       69.9       69.9

Device: Wetland 5              Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      93.66       0.01       80.4        8.0       0.32
06 normal outlet          93.66       0.01       52.3        5.2       0.21
08 sedimen + decay         0.00       0.00       28.1        2.8
09 total inflow           93.66       0.01       80.4        8.0       0.32
10 surface outflow        93.66       0.01       52.3        5.2       0.21
12 total outflow          93.66       0.01       52.3        5.2       0.21
13 total trapped           0.00       0.00       28.1        2.8
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       35.0       35.0
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Device: Wetland 2              Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
Reduction (%)              0.00       0.00        0.0        0.0

Device: Wetland 2              Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
Reduction (%)              0.00       0.00        0.0        0.0

Device: Wetland 3              Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      49.91       0.01    12712.9     1272.5      93.71
06 normal outlet          49.91       0.01      297.6       29.8       2.19
08 sedimen + decay         0.00       0.00    12414.8     1242.7
09 total inflow           49.91       0.01    12712.9     1272.5      93.71
10 surface outflow        49.91       0.01      297.6       29.8       2.19
12 total outflow          49.91       0.01      297.6       29.8       2.19
13 total trapped           0.00       0.00    12414.8     1242.7
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.5        0.0
Reduction (%)              0.00       0.00       97.7       97.7

Device: Wetland 3              Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      49.91       0.01       42.8        4.3       0.32
06 normal outlet          49.91       0.01       14.6        1.5       0.11
08 sedimen + decay         0.00       0.00       28.2        2.8
09 total inflow           49.91       0.01       42.8        4.3       0.32
10 surface outflow        49.91       0.01       14.6        1.5       0.11
12 total outflow          49.91       0.01       14.6        1.5       0.11
13 total trapped           0.00       0.00       28.2        2.8
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       65.9       65.9

Device: Pond 9                 Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     230.54       0.03    57198.1     5725.3      91.28
02 upstream device       294.44       0.04    12350.2     1236.2      15.43
06 normal outlet         525.76       0.07    32794.1     3282.6      22.95
08 sedimen + decay         0.00       0.00    36754.1     3678.9
09 total inflow          524.98       0.07    69548.3     6961.5      48.74
10 surface outflow       525.76       0.07    32794.1     3282.6      22.95
12 total outflow         525.76       0.07    32794.1     3282.6      22.95
13 total trapped           0.00       0.00    36754.1     3678.9
14 storage increase        0.00       0.00        0.1        0.0
15 mass balance chec      -0.78       0.00        0.0        0.0
Reduction (%)              0.00       0.00       52.8       52.8

Device: Pond 9                 Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     230.54       0.03      194.2       19.4       0.31
02 upstream device       294.44       0.04      123.4       12.4       0.15
06 normal outlet         525.76       0.07      258.8       25.9       0.18
08 sedimen + decay         0.00       0.00       58.8        5.9
09 total inflow          524.98       0.07      317.5       31.8       0.22
10 surface outflow       525.76       0.07      258.8       25.9       0.18
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12 total outflow         525.76       0.07      258.8       25.9       0.18
13 total trapped           0.00       0.00       58.8        5.9
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.78       0.00        0.0        0.0
Reduction (%)              0.00       0.00       18.5       18.5

Device: Pond 11                Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      28.67       0.00     7095.3      710.2      91.04
02 upstream device       525.76       0.07    32794.1     3282.6      22.95
06 normal outlet         554.44       0.08     9575.7      958.5       6.35
08 sedimen + decay         0.00       0.00    30313.5     3034.3
09 total inflow          554.44       0.08    39889.4     3992.8      26.47
10 surface outflow       554.44       0.08     9575.7      958.5       6.35
12 total outflow         554.44       0.08     9575.7      958.5       6.35
13 total trapped           0.00       0.00    30313.5     3034.3
14 storage increase        0.00       0.00        0.1        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       76.0       76.0

Device: Pond 11                Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      28.67       0.00       24.1        2.4       0.31
02 upstream device       525.76       0.07      258.8       25.9       0.18
06 normal outlet         554.44       0.08      185.6       18.6       0.12
08 sedimen + decay         0.00       0.00       97.3        9.7
09 total inflow          554.44       0.08      282.9       28.3       0.19
10 surface outflow       554.44       0.08      185.6       18.6       0.12
12 total outflow         554.44       0.08      185.6       18.6       0.12
13 total trapped           0.00       0.00       97.3        9.7
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       34.4       34.4

Device: Pond 10                Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      14.03       0.00     3523.9      352.7      92.43
02 upstream device       575.41       0.08     9955.4      996.5       6.37
06 normal outlet         589.57       0.08     8048.1      805.6       5.02
08 sedimen + decay         0.00       0.00     5431.2      543.6
09 total inflow          589.44       0.08    13479.4     1349.2       8.41
10 surface outflow       589.57       0.08     8048.1      805.6       5.02
12 total outflow         589.57       0.08     8048.1      805.6       5.02
13 total trapped           0.00       0.00     5431.2      543.6
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.14       0.00        0.0        0.0
Reduction (%)              0.00       0.00       40.3       40.3

Device: Pond 10                Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      14.03       0.00       11.9        1.2       0.31
02 upstream device       575.41       0.08      192.6       19.3       0.12
06 normal outlet         589.57       0.08      189.1       18.9       0.12
08 sedimen + decay         0.00       0.00       15.4        1.5
09 total inflow          589.44       0.08      204.5       20.5       0.13
10 surface outflow       589.57       0.08      189.1       18.9       0.12
12 total outflow         589.57       0.08      189.1       18.9       0.12
13 total trapped           0.00       0.00       15.4        1.5
14 storage increase        0.00       0.00        0.0        0.0
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15 mass balance chec      -0.14       0.00        0.0        0.0
Reduction (%)              0.00       0.00        7.5        7.5

Device: Pond 12                Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     112.83       0.02    28547.2     2857.5      93.08
02 upstream device       614.83       0.08    10049.3     1005.9       6.01
06 normal outlet         727.67       0.10     6421.4      642.8       3.25
08 sedimen + decay         0.00       0.00    32174.9     3220.6
09 total inflow          727.67       0.10    38596.5     3863.4      19.51
10 surface outflow       727.67       0.10     6421.4      642.8       3.25
12 total outflow         727.67       0.10     6421.4      642.8       3.25
13 total trapped           0.00       0.00    32174.9     3220.6
14 storage increase        0.00       0.00        0.2        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       83.4       83.4

Device: Pond 12                Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     112.83       0.02       96.3        9.6       0.31
02 upstream device       614.83       0.08      203.4       20.4       0.12
06 normal outlet         727.67       0.10      220.0       22.0       0.11
08 sedimen + decay         0.00       0.00       79.7        8.0
09 total inflow          727.67       0.10      299.7       30.0       0.15
10 surface outflow       727.67       0.10      220.0       22.0       0.11
12 total outflow         727.67       0.10      220.0       22.0       0.11
13 total trapped           0.00       0.00       79.7        8.0
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       26.6       26.6

Device: CRH-1                  Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     101.61       0.01    25475.6     2550.0      92.25
06 normal outlet         101.61       0.01     5758.7      576.4      20.85
08 sedimen + decay         0.00       0.00    19716.9     1973.6
09 total inflow          101.61       0.01    25475.6     2550.0      92.25
10 surface outflow       101.61       0.01     5758.7      576.4      20.85
12 total outflow         101.61       0.01     5758.7      576.4      20.85
13 total trapped           0.00       0.00    19716.9     1973.6
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       77.4       77.4

Device: CRH-1                  Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     101.61       0.01       86.2        8.6       0.31
06 normal outlet         101.61       0.01       48.9        4.9       0.18
08 sedimen + decay         0.00       0.00       37.3        3.7
09 total inflow          101.61       0.01       86.2        8.6       0.31
10 surface outflow       101.61       0.01       48.9        4.9       0.18
12 total outflow         101.61       0.01       48.9        4.9       0.18
13 total trapped           0.00       0.00       37.3        3.7
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       43.3       43.3

Device: CRH-2                  Type: POND                       Variable: TSS
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Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      83.08       0.01    21153.2     2117.3      93.67
06 normal outlet          83.08       0.01     2881.7      288.4      12.76
08 sedimen + decay         0.00       0.00    18271.5     1828.9
09 total inflow           83.08       0.01    21153.2     2117.3      93.67
10 surface outflow        83.08       0.01     2881.7      288.4      12.76
12 total outflow          83.08       0.01     2881.7      288.4      12.76
13 total trapped           0.00       0.00    18271.5     1828.9
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       86.4       86.4

Device: CRH-2                  Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      83.08       0.01       71.2        7.1       0.32
06 normal outlet          83.08       0.01       33.2        3.3       0.15
08 sedimen + decay         0.00       0.00       38.0        3.8
09 total inflow           83.08       0.01       71.2        7.1       0.32
10 surface outflow        83.08       0.01       33.2        3.3       0.15
12 total outflow          83.08       0.01       33.2        3.3       0.15
13 total trapped           0.00       0.00       38.0        3.8
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       53.4       53.4

Device: CRH-3                  Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      13.89       0.00     3435.3      343.9      90.99
02 upstream device        83.08       0.01     2881.7      288.4      12.76
06 normal outlet          96.97       0.01     2052.2      205.4       7.79
08 sedimen + decay         0.00       0.00     4264.8      426.9
09 total inflow           96.97       0.01     6317.0      632.3      23.97
10 surface outflow        96.97       0.01     2052.2      205.4       7.79
12 total outflow          96.97       0.01     2052.2      205.4       7.79
13 total trapped           0.00       0.00     4264.8      426.9
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       67.5       67.5

Device: CRH-3                  Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      13.89       0.00       11.7        1.2       0.31
02 upstream device        83.08       0.01       33.2        3.3       0.15
06 normal outlet          96.97       0.01       33.9        3.4       0.13
08 sedimen + decay         0.00       0.00       10.9        1.1
09 total inflow           96.97       0.01       44.9        4.5       0.17
10 surface outflow        96.97       0.01       33.9        3.4       0.13
12 total outflow          96.97       0.01       33.9        3.4       0.13
13 total trapped           0.00       0.00       10.9        1.1
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       24.4       24.4

Device: SB 18 Swale            Type: INF_BASIN                  Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      84.53       0.01    10961.7     1097.2      47.71
03 infiltrate             79.77       0.01     1287.0      128.8       5.94
04 exfiltrate             79.77       0.01        0.0        0.0       0.00
05 filtered                0.00       0.00     1287.0      128.8
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07 spillway outlet         4.76       0.00     1041.3      104.2      80.49
08 sedimen + decay         0.00       0.00     8633.4      864.2
09 total inflow           84.53       0.01    10961.7     1097.2      47.71
10 surface outflow         4.76       0.00     1041.3      104.2      80.49
11 groundw outflow        79.77       0.01        0.0        0.0       0.00
12 total outflow          84.53       0.01     1041.3      104.2       4.53
13 total trapped           0.00       0.00     9920.4      993.0
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       90.5       90.5

Device: SB 18 Swale            Type: INF_BASIN                  Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      84.53       0.01       48.1        4.8       0.21
03 infiltrate             79.77       0.01       26.4        2.6       0.12
04 exfiltrate             79.77       0.01        2.1        0.2       0.01
05 filtered                0.00       0.00       24.2        2.4
07 spillway outlet         4.76       0.00        4.6        0.5       0.35
08 sedimen + decay         0.00       0.00       17.1        1.7
09 total inflow           84.53       0.01       48.1        4.8       0.21
10 surface outflow         4.76       0.00        4.6        0.5       0.35
11 groundw outflow        79.77       0.01        2.1        0.2       0.01
12 total outflow          84.53       0.01        6.7        0.7       0.03
13 total trapped           0.00       0.00       41.3        4.1
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       86.0       86.0

Device: Pond 13                Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows    1345.33       0.19   344217.7    34454.8      94.14
02 upstream device       732.43       0.10     7462.6      747.0       3.75
06 normal outlet        2077.74       0.29    95897.0     9598.9      16.98
08 sedimen + decay         0.00       0.00   255781.9    25602.7
09 total inflow         2077.76       0.29   351680.3    35201.8      62.27
10 surface outflow      2077.74       0.29    95897.0     9598.9      16.98
12 total outflow        2077.74       0.29    95897.0     9598.9      16.98
13 total trapped           0.00       0.00   255781.9    25602.7
14 storage increase        0.00       0.00        1.4        0.1
15 mass balance chec       0.02       0.00        0.0        0.0
Reduction (%)              0.00       0.00       72.7       72.7

Device: Pond 13                Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows    1345.33       0.19     1157.1      115.8       0.32
02 upstream device       732.43       0.10      224.5       22.5       0.11
06 normal outlet        2077.74       0.29      908.8       91.0       0.16
08 sedimen + decay         0.00       0.00      472.9       47.3
09 total inflow         2077.76       0.29     1381.7      138.3       0.24
10 surface outflow      2077.74       0.29      908.8       91.0       0.16
12 total outflow        2077.74       0.29      908.8       91.0       0.16
13 total trapped           0.00       0.00      472.9       47.3
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.02       0.00        0.0        0.0
Reduction (%)              0.00       0.00       34.2       34.2

Device: Outfall #5             Type: PIPE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device      2077.74       0.29    95897.0     9598.9      16.98
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06 normal outlet        2077.74       0.29    95897.0     9598.9      16.98
09 total inflow         2077.74       0.29    95897.0     9598.9      16.98
10 surface outflow      2077.74       0.29    95897.0     9598.9      16.98
12 total outflow        2077.74       0.29    95897.0     9598.9      16.98
Reduction (%)              0.00       0.00        0.0        0.0

Device: Outfall #5             Type: PIPE                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device      2077.74       0.29      908.8       91.0       0.16
06 normal outlet        2077.74       0.29      908.8       91.0       0.16
09 total inflow         2077.74       0.29      908.8       91.0       0.16
10 surface outflow      2077.74       0.29      908.8       91.0       0.16
12 total outflow        2077.74       0.29      908.8       91.0       0.16
Reduction (%)              0.00       0.00        0.0        0.0

Device: Thumb Infiltration     Type: INF_BASIN                  Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     218.09       0.03    47385.3     4743.1      79.94
03 infiltrate            215.58       0.03     6476.5      648.3      11.05
04 exfiltrate            215.58       0.03        0.0        0.0       0.00
05 filtered                0.00       0.00     6476.5      648.3
07 spillway outlet         2.51       0.00      420.4       42.1      61.54
08 sedimen + decay         0.00       0.00    40488.3     4052.7
09 total inflow          218.09       0.03    47385.3     4743.1      79.94
10 surface outflow         2.51       0.00      420.4       42.1      61.54
11 groundw outflow       215.58       0.03        0.0        0.0       0.00
12 total outflow         218.09       0.03      420.4       42.1       0.71
13 total trapped           0.00       0.00    46964.9     4701.0
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       99.1       99.1

Device: Thumb Infiltration     Type: INF_BASIN                  Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     218.09       0.03      168.1       16.8       0.28
03 infiltrate            215.58       0.03       82.8        8.3       0.14
04 exfiltrate            215.58       0.03        5.8        0.6       0.01
05 filtered                0.00       0.00       77.0        7.7
07 spillway outlet         2.51       0.00        2.2        0.2       0.32
08 sedimen + decay         0.00       0.00       83.2        8.3
09 total inflow          218.09       0.03      168.1       16.8       0.28
10 surface outflow         2.51       0.00        2.2        0.2       0.32
11 groundw outflow       215.58       0.03        5.8        0.6       0.01
12 total outflow         218.09       0.03        8.0        0.8       0.01
13 total trapped           0.00       0.00      160.1       16.0
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       95.2       95.2

Device: To Rice Creek          Type: PIPE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device      2278.84       0.31   104128.4    10422.8      16.81
06 normal outlet        2278.84       0.31   104128.4    10422.8      16.81
09 total inflow         2278.84       0.31   104128.4    10422.8      16.81
10 surface outflow      2278.84       0.31   104128.4    10422.8      16.81
12 total outflow        2278.84       0.31   104128.4    10422.8      16.81
Reduction (%)              0.00       0.00        0.0        0.0

Device: To Rice Creek          Type: PIPE                       Variable: TP
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Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device      2278.84       0.31      993.8       99.5       0.16
06 normal outlet        2278.84       0.31      993.8       99.5       0.16
09 total inflow         2278.84       0.31      993.8       99.5       0.16
10 surface outflow      2278.84       0.31      993.8       99.5       0.16
12 total outflow        2278.84       0.31      993.8       99.5       0.16
Reduction (%)              0.00       0.00        0.0        0.0
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Info.prn
P8 Urban Catchment Model, Version 3.5                                   Run Date   
06/10/15
Case        Rice Creek Full Build.p8c     FirstDate  01/01/01           Precip(in)  
296.7
Title       Rice Creek                    LastDate   12/31/10           Rain(in)    
273.57
PrecFile    precip1970-2010.pcp           Events       598              Snow(in)    
23.12
PartFile    nurp50.p8p                    TotalHrs    87576             TotalYrs    
9.99

File Directory        T:\1382 KimleyHorn\01 TCAAP\TASK 03 Stormwater Prelim 
Design\Models\P8\
Case Title            Rice Creek
Case File             Rice Creek Full Build.p8c
Particle File         nurp50.p8p
Temperature File      temp1970-2011.tmp
Storm File            precip1970-2010.pcp
Precip Scale Factor       1

Watersheds                16
Devices                   19
Particles                 5
WQ Components             7

Start Date             06/01/00
Keep Date              01/01/01
Stop Date              12/31/10
Storm Count              598
Total Hours             87576
Wet Hours                9265
Precip (in)              297
Rain (in)                274
Snowfall (in)             23
Snowmelt (in)             22
EvapoTran(in)            303

Overall TSS Removal(%)    1
Water Balance Error(%)    0
TSS Mass Balance Error    0
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Inputs.prn
P8 Urban Catchment Model, Version 3.5                                    Run Date   
06/10/15
Case        Rice Creek Full Build.p8c     FirstDate  01/01/01            Precip(in) 
296.7
Title       Rice Creek                    LastDate   12/31/10            Rain(in)   
273.57
PrecFile    precip1970-2010.pcp           Events        598              Snow(in)   
23.12
PartFile    nurp50.p8p                    TotalHrs     87576             TotalYrs   
 9.99

Case Title                      Rice Creek
Case Data File                  Rice Creek Full Build.p8c
Path                            T:\1382 KimleyHorn\01 TCAAP\TASK 03 Stormwater 
Prelim Design\Models\P8\
Case Notes:                     Full Build
Storm Data File                 precip1970-2010.pcp
Particle File                   nurp50.p8p
Air Temp File File              temp1970-2011.tmp

Time Steps Per Hour                 4
Minimum Inter-Event Time (hrs)      10
Maximum Continuity Error %          2
Rainfall Breakpoint (inches)       0.8
Precipitation Scale Factor          1
Air Temp Offset (deg-F)             0
Loops Thru Storm File               1
Simulation Dates
Start                            6/1/2000
Keep                             1/1/2001
Stop                            12/31/2010

Max Snowfall Temperature (deg-f)   32.0
SnowMelt Temperature (deg-f)       32.0
Snowmelt Coef (in/degF-Day)        0.06
Soil Freeze Temp (deg-F)           32.0
Snowmelt Abstraction Factor        1.00
Evapo-Trans. Calibration Factor    1.00
Growing Season Start Month          5
Growing Season End Month            10

5-Day Antecedent Rainfall + Runoff (inches)
CN Antecedent Moisture Condition  AMC-II   AMC-III
Growing Season                     1.40      2.10
NonGrowing Season                  0.50      1.10

Watershed Data
Watershed Name                     SB 8     SB 10      SB 9      SB 12     SB 11    
SB 14     SB 13     SB 18   SB 15, 16,  SB 17     SB 19   Inflow fro  SB 28     SB 
29      SB 1   SB 22 and 27
Runoff to Device                  Pond 7    Pond 8    Pond 9    Pond 10   Pond 11   
Pond 12  Wetland 4 Infiltrati Pond 13  Wetland 5 Pond 14 (OWetland 3   CRH-1     
CRH-2     CRH-3   Thumb Infiltration
Infiltration to Device
Watershed Area                     29.6      6.39      25.79      1.38      3.29    
10.23     2.985     52.908   105.327    7.608     21.198     4.16     6.955     
10.214    1.601     7.656
SCS Curve Number (Pervious)         74        74        74         74        74     
  74        74        74        74        74        74        74        74        74
       74        74
Scale Factor for Pervious Runoff    1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
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       1         1
Indirectly Connected Imperv Frac    0         0          0         0         0      
  0         0         0         0         0         0         0         0         0 
       0         0
UnSwept Impervious Fraction        0.3      0.076     0.3317     0.3871    0.3216   
0.4262    0.3099    0.8455    0.505     0.4841    0.3993     0.47     0.4676    
0.3773    0.3198    0.8423
UnSwept Depression Storage (inch   0.02      0.02      0.02       0.02      0.02    
 0.02      0.02      0.02      0.02      0.02      0.02      0.02      0.02      
0.02      0.02      0.02
UnSwept Imperv. Runoff Coefficie    1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
       1         1
UnSwept Scale Factor for Particl    1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
       1         1
Swept Impervious Fraction           0         0          0         0         0      
  0         0         0         0         0         0         0         0         0 
       0         0
Swept Depression Storage (inches   0.02      0.02      0.02       0.02      0.02    
 0.02      0.02      0.02      0.02      0.02      0.02       0         0         0 
       0        0.02
Swept Imperv. Runoff Coefficient    1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
       1         1
Swept Scale Factor for Particle     1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
       1         1
Sweeping Frequency                 0.5       0.5        0.5       0.5       0.5     
 0.5       0.5       0.5       0.5       0.5       0.5       0.5       0.5       0.5
      0.5       0.5
Sweeping Efficiency                 1         1          1         1         1      
  1         1         1         1         1         1         1         1         1 
       1         1
Sweeping Start Date (MMDD)         101       101        101       101       101     
 101       101       101       101       101       101       101       101       101
      101       101
Sweeping Stop Date (MMDD)          1231      1231      1231       1231      1231    
 1231      1231      1231      1231      1231      1231      1231      1231      
1231      1231      1231

Device Data
Device Name                       Pond 7    Pond 8    Pond 9    Pond 10   Pond 11   
Pond 12   Pond 13  InfiltratiPond 14 (OWetland 4 Wetland 5 Outfall #5Wetland 3 
Wetland 2   CRH-1     CRH-2   To Rice Cr  CRH-3   Thumb Infiltration
Device Type                        POND      POND      POND       POND      POND    
 POND      POND   INF_BASIN    POND      POND      POND      PIPE      POND      
POND      POND      POND      PIPE      POND   INF_BASIN
Infiltration Outlet
Normal Outlet                     Pond 9   Pond 10    Pond 11   Pond 12   Pond 10   
Pond 13  Outfall #5          To Rice Cr Pond 12  Outfall #5To Rice Cr  Pond 9  
Wetland 3 To Rice Cr  CRH-3             To Rice Creek
Spillway Outlet                   Pond 9   Pond 10    Pond 11   Pond 12   Pond 10   
Pond 13  Outfall #5 Pond 13  To Rice Cr Pond 12  Outfall #5            Pond 9  
Wetland 3 To Rice Cr  CRH-3             To Rice CrTo Rice Creek
Particle Removal Scale Factor       1         1          1         1         1      
  1         1         1         1         1         1                   1         1 
       1         1                   1         1
Bottom Elevation (ft)               0         0          0         0         0      
  0         0         0         0         0         0                   0         0 
       0         0                   0         0
Bottom Area (acres)               0.143     0.057      0.024      0.13      0.97    
 1.2       0.02       0        1.22       0         0                 2.157     
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2.157      0.15      0.2                 0.15       0
Permanent Pool Area (acres)       0.548      0.26      0.41      0.288      1.32    
 1.64     1.988               1.557       0         0                 2.355      
2.18     0.225      0.35               0.225
Permanent Pool Volume (ac-ft)       1        0.6        0.5       0.8       4.5     
 5.7       6.2                 2.3        0         0                   0         0 
     0.187     0.412               0.187
Perm Pool Infilt Rate (in/hr)       0         0          0         0         0      
  0         0                   0         0         0                   0         0 
       0         0                   0
Flood Pool Area (acres)           0.723     0.669      0.75       0.61      2.11    
 2.38      4.03      3.32     2.179     1.891     1.891               2.653     
2.591      0.5       0.6                 0.5       3.74
Flood Pool Volume (ac-ft)          0.5       0.9        0.4       1.1       6.6     
 5.3       8.1       3.32      5.1       2.5       5.8                 2.6       1.2
     0.663      1.18               0.663      3.74
Flood Pool Infilt Rate (in/hr)      0         0          0         0         0      
  0         0        0.45       0         0         0                   0         0 
       0         0                   0        0.45
Infilt Basin Void Fraction (%)                                                      
                     100                                                            
                                              100
Detention Pond Outlet Parameters
Outlet Type                        WEIR    ORIFICE     WEIR       WEIR    ORIFICE   
ORIFICE     WEIR              ORIFICE   ORIFICE   ORIFICE             ORIFICE   
ORIFICE   ORIFICE   ORIFICE             ORIFICE
Outlet Orifice Diameter (in)                  24                             12     
  12                            12        12        6                   12        12
       24        24                  24
Orifice Discharge Coef                        1                             0.6     
 0.6                           0.6       0.6       0.6                 0.6       0.6
      0.6       0.6                 0.6
Outlet Weir Length (ft)             75                  80         50               
            55
Weir Discharge Coef                3.3                  3.3       3.3               
           3.3
Perforated Riser Height (ft)
Number of Holes in Riser
Holes Diameter
Flood Pool Drain Time (hrs)
Swale Parameters
Length of Flow Path (ft)
Slope of Flow Path %
Bottom Width (ft)
Side Slope (ft-v/ft-h)
Maximum Depth of Flow (ft)
Mannings n Constant
Hydraulic Model
Pipe, Splitter, Aquifer Parameter
Hydraulic Res. Time (hrs)                                                           
                                                              0                     
                           0

Particle Data
Particle File         nurp50.p8p
Particle Class           P0%       P10%      P30%      P50%       P80%
Filtration Efficiency     90       100       100        100       100
Settling Velocity (ft/    0        0.03      0.3        1.5        15
First Order Decay Rate    0         0         0          0         0
2nd Order Decay (1/day    0         0         0          0         0
Impervious Runoff Conc    1         0         0          0         0
Pervious Runoff Conc (    1        100       100        100       200
Pervious Conc Exponent    0         1         1          1         1
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Accum. Rate (lbs-ac-da    0        1.75      1.75      1.75       3.5
Particle Removal Rate     0        0.25      0.25      0.25       0.25
Washoff Coefficient       0         20        20        20         20
Washoff Exponent          0         2         2          2         2
Sweeper Efficiency        0         0         0          5         15

Water Quality Component Data
Component Name           TSS        TP       TKN        CU         PB        ZN     
  HC

Water Quality Criteria (ppm)
             Level 1      5       0.025       2          2        0.02       5      
 0.1
             Level 2      10       0.05       1       0.0048     0.014     0.0362   
 0.5
             Level 3      20       0.1       0.5       0.02       0.15      0.38    
  1

Content Scale Factor      1         1         1          1         1         1      
  1

Particle Composition (mg/kg)
P0%                       0       99000     600000     13600      2000     640000   
250000
P10%                   1000000     3850     15000       340       180       1600    
22500
P30%                   1000000     3850     15000       340       180       1600    
22500
P50%                   1000000     3850     15000       340       180       1600    
22500
P80%                   1000000      0         0         340       180        0      
22500
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Network.prn
P8 Urban Catchment Model, Version 3.5                                   Run Date   
06/10/15
Case        Rice Creek Full Build.p8c     FirstDate  01/01/01           Precip(in)  
296.7
Title       Rice Creek                    LastDate   12/31/10           Rain(in)    
273.57
PrecFile    precip1970-2010.pcp           Events       598              Snow(in)    
23.12
PartFile    nurp50.p8p                    TotalHrs    87576             TotalYrs    
9.99

Devices Listed in Downstream Order

Device:     Pond 7              Type:     POND
            Discharges normal outlet to   Pond 9
            Discharges spillway to        Pond 9
            Runoff from watershed         SB 8

Device:     Pond 8              Type:     POND
            Discharges normal outlet to   Pond 10
            Discharges spillway to        Pond 10
            Runoff from watershed         SB 10

Device:     Infiltration BMP    Type:     INF_BASIN
            Discharges spillway to        Pond 13
            Runoff from watershed         SB 18

Device:     Pond 14 (Outfall #10Type:     POND
            Discharges normal outlet to   To Rice Creek
            Discharges spillway to        To Rice Creek
            Runoff from watershed         SB 19

Device:     Wetland 4           Type:     POND
            Discharges normal outlet to   Pond 12
            Discharges spillway to        Pond 12
            Runoff from watershed         SB 13

Device:     Wetland 5           Type:     POND
            Discharges normal outlet to   Outfall #5
            Discharges spillway to        Outfall #5
            Runoff from watershed         SB 17

Device:     Wetland 2           Type:     POND
            Discharges normal outlet to   Wetland 3
            Discharges spillway to        Wetland 3

Device:     Wetland 3           Type:     POND
            Discharges normal outlet to   Pond 9
            Discharges spillway to        Pond 9
            Runoff from watershed         Inflow from Ponds 4/5

Device:     Pond 9              Type:     POND
            Discharges normal outlet to   Pond 11
            Discharges spillway to        Pond 11
            Runoff from watershed         SB 9

Device:     Pond 11             Type:     POND
            Discharges normal outlet to   Pond 10
            Discharges spillway to        Pond 10
            Runoff from watershed         SB 11

Device:     Pond 10             Type:     POND
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            Discharges normal outlet to   Pond 12
            Discharges spillway to        Pond 12
            Runoff from watershed         SB 12

Device:     Pond 12             Type:     POND
            Discharges normal outlet to   Pond 13
            Discharges spillway to        Pond 13
            Runoff from watershed         SB 14

Device:     Pond 13             Type:     POND
            Discharges normal outlet to   Outfall #5
            Discharges spillway to        Outfall #5
            Runoff from watershed         SB 15, 16, 26

Device:     Outfall #5          Type:     PIPE
            Discharges normal outlet to   To Rice Creek

Device:     CRH-1               Type:     POND
            Discharges normal outlet to   To Rice Creek
            Discharges spillway to        To Rice Creek
            Runoff from watershed         SB 28

Device:     CRH-2               Type:     POND
            Discharges normal outlet to   CRH-3
            Discharges spillway to        CRH-3
            Runoff from watershed         SB 29

Device:     CRH-3               Type:     POND
            Discharges normal outlet to   To Rice Creek
            Discharges spillway to        To Rice Creek
            Runoff from watershed         SB 1

Device:     Thumb Infiltration  Type:     INF_BASIN
            Discharges spillway to        To Rice Creek
            Runoff from watershed         SB 22 and 27

Device:     To Rice Creek       Type:     PIPE
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P8-V3.X      Rice Creek Full Build.p8c
                                                                            Directly
Connected UnSwept AreasDirectly Connected Swept Areas--Street Sweeping Parameters
                 Total                              PerviousIndirectPervious        
Depress          Imperv         Depress          Imperv  Start    Stop           
Sweep
Watershed        Area        Outflow      Percol     Curve   Imperv   Load   Imperv 
Storage  Runoff   Load   Imperv Storage  Runoff   Load    Date    Date   Sweep    
Freq
Label            acres       Device       Device     Number Fraction Factor Fraction
inches   Coef   Factor Fraction inches   Coef   Factor   MMDD    MMDD   Effic   
1/week
SB 8             29.6        Pond 7                    74    0.000     1      0.3   
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 10            6.39        Pond 8                    74    0.000     1     0.076  
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 9             25.79       Pond 9                    74    0.000     1     0.3317 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 12            1.38        Pond 10                   74    0.000     1     0.3871 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 11            3.29        Pond 11                   74    0.000     1     0.3216 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 14            10.23       Pond 12                   74    0.000     1     0.4262 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 13            2.985      Wetland 4                  74    0.000     1     0.3099 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 18           52.908    Infiltration BMP             74    0.000     1     0.8455 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 15, 16, 26   105.327      Pond 13                   74    0.000     1     0.505  
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 17            7.608      Wetland 5                  74    0.000     1     0.4841 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
SB 19           21.198    Pond 14 (Outfall #10)        74    0.000     1     0.3993 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
Inflow from P    4.16       Wetland 3                  74    0.000     1      0.47  
 0.02     1       1       0       0       1       1      101     1231     1      0.5
SB 28            6.955        CRH-1                    74    0.000     1     0.4676 
 0.02     1       1       0       0       1       1      101     1231     1      0.5
SB 29           10.214        CRH-2                    74    0.000     1     0.3773 
 0.02     1       1       0       0       1       1      101     1231     1      0.5
SB 1             1.601        CRH-3                    74    0.000     1     0.3198 
 0.02     1       1       0       0       1       1      101     1231     1      0.5
SB 22 and 27     7.656    Thumb Infiltration           74    0.000     1     0.8423 
 0.02     1       1       0      0.02     1       1      101     1231     1      0.5
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P8 Urban Catchment Model, Version 3.5                                               
 Run Date   06/10/15
Case                Rice Creek Full Build.p8c        FirstDate   01/01/01           
 Precip(in)  296.7
Title               Rice Creek                       LastDate    12/31/10           
 Rain(in)    273.57
PrecFile            precip1970-2010.pcp              Events         598             
 Snow(in)    23.12
PartFile            nurp50.p8p                       TotalHrs      87576            
 TotalYrs     9.99

Mass Balances by Device and Variable

Device: OVERALL                Type: NONE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows    3814.06       0.53   976169.8    97710.6      94.16
03 infiltrate           1065.79       0.15    41546.7     4158.7      14.34
04 exfiltrate           1065.79       0.15        0.0        0.0       0.00
05 filtered                0.00       0.00    41546.7     4158.7
06 normal outlet        2749.56       0.38   112085.8    11219.3      15.00
08 sedimen + decay         0.00       0.00   822533.1    82332.2
09 total inflow         3814.06       0.53   976169.8    97710.6      94.16
10 surface outflow      2749.56       0.38   112085.8    11219.3      15.00
11 groundw outflow      1065.79       0.15        0.0        0.0       0.00
12 total outflow        3815.34       0.53   112085.8    11219.3      10.81
13 total trapped           0.00       0.00   864079.9    86490.9
14 storage increase        0.00       0.00        3.1        0.3
15 mass balance chec      -1.29       0.00        1.0        0.1
Reduction (%)              0.00       0.00       88.5       88.5

Device: OVERALL                Type: NONE                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows    3814.06       0.53     3281.2      328.4       0.32
03 infiltrate           1065.79       0.15      445.5       44.6       0.15
04 exfiltrate           1065.79       0.15       28.7        2.9       0.01
05 filtered                0.00       0.00      416.8       41.7
06 normal outlet        2749.56       0.38     1151.2      115.2       0.15
08 sedimen + decay         0.00       0.00     1684.4      168.6
09 total inflow         3814.06       0.53     3281.2      328.4       0.32
10 surface outflow      2749.56       0.38     1151.2      115.2       0.15
11 groundw outflow      1065.79       0.15       28.7        2.9       0.01
12 total outflow        3815.34       0.53     1179.9      118.1       0.11
13 total trapped           0.00       0.00     2101.2      210.3
14 storage increase        0.00       0.00        0.1        0.0
15 mass balance chec      -1.29       0.00        0.0        0.0
Reduction (%)              0.00       0.00       64.0       64.0

Device: Pond 7                 Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     243.84       0.03    59961.6     6001.9      90.47
06 normal outlet         244.26       0.03    11590.2     1160.1      17.46
08 sedimen + decay         0.00       0.00    48371.2     4841.8
09 total inflow          243.84       0.03    59961.6     6001.9      90.47
10 surface outflow       244.26       0.03    11590.2     1160.1      17.46
12 total outflow         244.26       0.03    11590.2     1160.1      17.46
13 total trapped           0.00       0.00    48371.2     4841.8
14 storage increase        0.00       0.00        0.2        0.0
15 mass balance chec      -0.42       0.00        0.0        0.0
Reduction (%)              0.00       0.00       80.7       80.7
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Device: Pond 7                 Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     243.84       0.03      204.1       20.4       0.31
06 normal outlet         244.26       0.03      107.7       10.8       0.16
08 sedimen + decay         0.00       0.00       96.4        9.7
09 total inflow          243.84       0.03      204.1       20.4       0.31
10 surface outflow       244.26       0.03      107.7       10.8       0.16
12 total outflow         244.26       0.03      107.7       10.8       0.16
13 total trapped           0.00       0.00       96.4        9.7
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.42       0.00        0.0        0.0
Reduction (%)              0.00       0.00       47.2       47.2

Device: Pond 8                 Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      20.98       0.00     4270.0      427.4      74.90
06 normal outlet          20.98       0.00      363.5       36.4       6.38
08 sedimen + decay         0.00       0.00     3906.5      391.0
09 total inflow           20.98       0.00     4270.0      427.4      74.90
10 surface outflow        20.98       0.00      363.5       36.4       6.38
12 total outflow          20.98       0.00      363.5       36.4       6.38
13 total trapped           0.00       0.00     3906.5      391.0
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       91.5       91.5

Device: Pond 8                 Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      20.98       0.00       15.5        1.6       0.27
06 normal outlet          20.98       0.00        6.9        0.7       0.12
08 sedimen + decay         0.00       0.00        8.5        0.9
09 total inflow           20.98       0.00       15.5        1.6       0.27
10 surface outflow        20.98       0.00        6.9        0.7       0.12
12 total outflow          20.98       0.00        6.9        0.7       0.12
13 total trapped           0.00       0.00        8.5        0.9
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       55.1       55.1

Device: Infiltration BMP       Type: INF_BASIN                  Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows    1074.32       0.15   282084.8    28235.5      96.60
03 infiltrate            910.87       0.13    35885.1     3592.0      14.49
04 exfiltrate            910.87       0.13        0.0        0.0       0.00
05 filtered                0.00       0.00    35885.1     3592.0
07 spillway outlet       163.45       0.02     9649.1      965.8      21.72
08 sedimen + decay         0.00       0.00   236550.6    23677.7
09 total inflow         1074.32       0.15   282084.8    28235.5      96.60
10 surface outflow       163.45       0.02     9649.1      965.8      21.72
11 groundw outflow       910.87       0.13        0.0        0.0       0.00
12 total outflow        1074.32       0.15     9649.1      965.8       3.30
13 total trapped           0.00       0.00   272435.7    27269.7
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       96.6       96.6

Device: Infiltration BMP       Type: INF_BASIN                  Variable: TP
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Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows    1074.32       0.15      940.7       94.2       0.32
03 infiltrate            910.87       0.13      382.2       38.3       0.15
04 exfiltrate            910.87       0.13       24.5        2.5       0.01
05 filtered                0.00       0.00      357.7       35.8
07 spillway outlet       163.45       0.02       80.7        8.1       0.18
08 sedimen + decay         0.00       0.00      477.8       47.8
09 total inflow         1074.32       0.15      940.7       94.2       0.32
10 surface outflow       163.45       0.02       80.7        8.1       0.18
11 groundw outflow       910.87       0.13       24.5        2.5       0.01
12 total outflow        1074.32       0.15      105.2       10.5       0.04
13 total trapped           0.00       0.00      835.5       83.6
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       88.8       88.8

Device: Pond 14 (Outfall #10)  Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     221.19       0.03    55698.1     5575.1      92.64
06 normal outlet         221.19       0.03     3588.4      359.2       5.97
08 sedimen + decay         0.00       0.00    52109.6     5216.0
09 total inflow          221.19       0.03    55698.1     5575.1      92.64
10 surface outflow       221.19       0.03     3588.4      359.2       5.97
12 total outflow         221.19       0.03     3588.4      359.2       5.97
13 total trapped           0.00       0.00    52109.6     5216.0
14 storage increase        0.00       0.00        0.1        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       93.6       93.6

Device: Pond 14 (Outfall #10)  Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     221.19       0.03      188.2       18.8       0.31
06 normal outlet         221.19       0.03       73.2        7.3       0.12
08 sedimen + decay         0.00       0.00      115.0       11.5
09 total inflow          221.19       0.03      188.2       18.8       0.31
10 surface outflow       221.19       0.03       73.2        7.3       0.12
12 total outflow         221.19       0.03       73.2        7.3       0.12
13 total trapped           0.00       0.00      115.0       11.5
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       61.1       61.1

Device: Wetland 4              Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      25.24       0.00     6225.9      623.2      90.74
06 normal outlet          25.26       0.00     2001.2      200.3      29.15
08 sedimen + decay         0.00       0.00     4224.3      422.8
09 total inflow           25.24       0.00     6225.9      623.2      90.74
10 surface outflow        25.26       0.00     2001.2      200.3      29.15
12 total outflow          25.26       0.00     2001.2      200.3      29.15
13 total trapped           0.00       0.00     4224.3      422.8
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.01       0.00        0.4        0.0
Reduction (%)              0.00       0.00       67.9       67.9

Device: Wetland 4              Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      25.24       0.00       21.2        2.1       0.31
06 normal outlet          25.26       0.00       14.3        1.4       0.21
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08 sedimen + decay         0.00       0.00        6.9        0.7
09 total inflow           25.24       0.00       21.2        2.1       0.31
10 surface outflow        25.26       0.00       14.3        1.4       0.21
12 total outflow          25.26       0.00       14.3        1.4       0.21
13 total trapped           0.00       0.00        6.9        0.7
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.01       0.00        0.0        0.0
Reduction (%)              0.00       0.00       32.4       32.4

Device: Wetland 5              Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      93.66       0.01    23900.0     2392.3      93.89
06 normal outlet          93.66       0.01     7194.2      720.1      28.26
08 sedimen + decay         0.00       0.00    16705.6     1672.2
09 total inflow           93.66       0.01    23900.0     2392.3      93.89
10 surface outflow        93.66       0.01     7194.2      720.1      28.26
12 total outflow          93.66       0.01     7194.2      720.1      28.26
13 total trapped           0.00       0.00    16705.6     1672.2
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.2        0.0
Reduction (%)              0.00       0.00       69.9       69.9

Device: Wetland 5              Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      93.66       0.01       80.4        8.0       0.32
06 normal outlet          93.66       0.01       52.3        5.2       0.21
08 sedimen + decay         0.00       0.00       28.1        2.8
09 total inflow           93.66       0.01       80.4        8.0       0.32
10 surface outflow        93.66       0.01       52.3        5.2       0.21
12 total outflow          93.66       0.01       52.3        5.2       0.21
13 total trapped           0.00       0.00       28.1        2.8
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       35.0       35.0

Device: Wetland 2              Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
Reduction (%)              0.00       0.00        0.0        0.0

Device: Wetland 2              Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
Reduction (%)              0.00       0.00        0.0        0.0

Device: Wetland 3              Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      49.91       0.01    12712.9     1272.5      93.71
06 normal outlet          49.91       0.01      297.6       29.8       2.19
08 sedimen + decay         0.00       0.00    12414.8     1242.7
09 total inflow           49.91       0.01    12712.9     1272.5      93.71
10 surface outflow        49.91       0.01      297.6       29.8       2.19
12 total outflow          49.91       0.01      297.6       29.8       2.19
13 total trapped           0.00       0.00    12414.8     1242.7
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.5        0.0
Reduction (%)              0.00       0.00       97.7       97.7

Device: Wetland 3              Type: POND                       Variable: TP
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Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      49.91       0.01       42.8        4.3       0.32
06 normal outlet          49.91       0.01       14.6        1.5       0.11
08 sedimen + decay         0.00       0.00       28.2        2.8
09 total inflow           49.91       0.01       42.8        4.3       0.32
10 surface outflow        49.91       0.01       14.6        1.5       0.11
12 total outflow          49.91       0.01       14.6        1.5       0.11
13 total trapped           0.00       0.00       28.2        2.8
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       65.9       65.9

Device: Pond 9                 Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     230.54       0.03    57198.1     5725.3      91.28
02 upstream device       294.18       0.04    11887.9     1189.9      14.87
06 normal outlet         525.31       0.07    27696.0     2772.3      19.40
08 sedimen + decay         0.00       0.00    41389.9     4143.0
09 total inflow          524.72       0.07    69086.0     6915.2      48.44
10 surface outflow       525.31       0.07    27696.0     2772.3      19.40
12 total outflow         525.31       0.07    27696.0     2772.3      19.40
13 total trapped           0.00       0.00    41389.9     4143.0
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.59       0.00        0.0        0.0
Reduction (%)              0.00       0.00       59.9       59.9

Device: Pond 9                 Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     230.54       0.03      194.2       19.4       0.31
02 upstream device       294.18       0.04      122.3       12.2       0.15
06 normal outlet         525.31       0.07      242.7       24.3       0.17
08 sedimen + decay         0.00       0.00       73.8        7.4
09 total inflow          524.72       0.07      316.4       31.7       0.22
10 surface outflow       525.31       0.07      242.7       24.3       0.17
12 total outflow         525.31       0.07      242.7       24.3       0.17
13 total trapped           0.00       0.00       73.8        7.4
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.59       0.00        0.0        0.0
Reduction (%)              0.00       0.00       23.3       23.3

Device: Pond 11                Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      28.67       0.00     7095.3      710.2      91.04
02 upstream device       525.31       0.07    27696.0     2772.3      19.40
06 normal outlet         553.99       0.08     7896.3      790.4       5.24
08 sedimen + decay         0.00       0.00    26894.9     2692.1
09 total inflow          553.99       0.08    34791.4     3482.5      23.11
10 surface outflow       553.99       0.08     7896.3      790.4       5.24
12 total outflow         553.99       0.08     7896.3      790.4       5.24
13 total trapped           0.00       0.00    26894.9     2692.1
14 storage increase        0.00       0.00        0.1        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       77.3       77.3

Device: Pond 11                Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      28.67       0.00       24.1        2.4       0.31
02 upstream device       525.31       0.07      242.7       24.3       0.17
06 normal outlet         553.99       0.08      179.1       17.9       0.12
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08 sedimen + decay         0.00       0.00       87.7        8.8
09 total inflow          553.99       0.08      266.8       26.7       0.18
10 surface outflow       553.99       0.08      179.1       17.9       0.12
12 total outflow         553.99       0.08      179.1       17.9       0.12
13 total trapped           0.00       0.00       87.7        8.8
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       32.9       32.9

Device: Pond 10                Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      14.03       0.00     3523.9      352.7      92.43
02 upstream device       574.96       0.08     8259.8      826.8       5.29
06 normal outlet         589.11       0.08     6817.9      682.4       4.26
08 sedimen + decay         0.00       0.00     4965.9      497.1
09 total inflow          588.99       0.08    11783.8     1179.5       7.36
10 surface outflow       589.11       0.08     6817.9      682.4       4.26
12 total outflow         589.11       0.08     6817.9      682.4       4.26
13 total trapped           0.00       0.00     4965.9      497.1
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.12       0.00        0.0        0.0
Reduction (%)              0.00       0.00       42.1       42.1

Device: Pond 10                Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      14.03       0.00       11.9        1.2       0.31
02 upstream device       574.96       0.08      186.1       18.6       0.12
06 normal outlet         589.11       0.08      184.3       18.4       0.12
08 sedimen + decay         0.00       0.00       13.7        1.4
09 total inflow          588.99       0.08      198.0       19.8       0.12
10 surface outflow       589.11       0.08      184.3       18.4       0.12
12 total outflow         589.11       0.08      184.3       18.4       0.12
13 total trapped           0.00       0.00       13.7        1.4
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.12       0.00        0.0        0.0
Reduction (%)              0.00       0.00        6.9        6.9

Device: Pond 12                Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     112.83       0.02    28547.2     2857.5      93.08
02 upstream device       614.37       0.08     8819.0      882.8       5.28
06 normal outlet         727.20       0.10     5725.6      573.1       2.90
08 sedimen + decay         0.00       0.00    31640.4     3167.1
09 total inflow          727.20       0.10    37366.2     3740.2      18.90
10 surface outflow       727.20       0.10     5725.6      573.1       2.90
12 total outflow         727.20       0.10     5725.6      573.1       2.90
13 total trapped           0.00       0.00    31640.4     3167.1
14 storage increase        0.00       0.00        0.3        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       84.7       84.7

Device: Pond 12                Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     112.83       0.02       96.3        9.6       0.31
02 upstream device       614.37       0.08      198.6       19.9       0.12
06 normal outlet         727.20       0.10      217.2       21.7       0.11
08 sedimen + decay         0.00       0.00       77.6        7.8
09 total inflow          727.20       0.10      294.9       29.5       0.15
10 surface outflow       727.20       0.10      217.2       21.7       0.11
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12 total outflow         727.20       0.10      217.2       21.7       0.11
13 total trapped           0.00       0.00       77.6        7.8
14 storage increase        0.00       0.00        0.1        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       26.3       26.3

Device: Pond 13                Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows    1345.33       0.19   344217.7    34454.8      94.14
02 upstream device       890.65       0.12    15374.7     1538.9       6.35
06 normal outlet        2236.13       0.31    94243.1     9433.4      15.51
08 sedimen + decay         0.00       0.00   265346.9    26560.1
09 total inflow         2235.99       0.31   359592.4    35993.7      59.17
10 surface outflow      2236.13       0.31    94243.1     9433.4      15.51
12 total outflow        2236.13       0.31    94243.1     9433.4      15.51
13 total trapped           0.00       0.00   265346.9    26560.1
14 storage increase        0.00       0.00        2.3        0.2
15 mass balance chec      -0.14       0.00        0.0        0.0
Reduction (%)              0.00       0.00       73.8       73.8

Device: Pond 13                Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows    1345.33       0.19     1157.1      115.8       0.32
02 upstream device       890.65       0.12      297.9       29.8       0.12
06 normal outlet        2236.13       0.31      945.6       94.7       0.16
08 sedimen + decay         0.00       0.00      509.4       51.0
09 total inflow         2235.99       0.31     1455.1      145.6       0.24
10 surface outflow      2236.13       0.31      945.6       94.7       0.16
12 total outflow        2236.13       0.31      945.6       94.7       0.16
13 total trapped           0.00       0.00      509.4       51.0
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec      -0.14       0.00        0.0        0.0
Reduction (%)              0.00       0.00       35.0       35.0

Device: Outfall #5             Type: PIPE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device      2329.79       0.32   101437.4    10153.5      16.02
06 normal outlet        2329.79       0.32   101437.4    10153.5      16.02
09 total inflow         2329.79       0.32   101437.4    10153.5      16.02
10 surface outflow      2329.79       0.32   101437.4    10153.5      16.02
12 total outflow        2329.79       0.32   101437.4    10153.5      16.02
Reduction (%)              0.00       0.00        0.0        0.0

Device: Outfall #5             Type: PIPE                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device      2329.79       0.32      997.9       99.9       0.16
06 normal outlet        2329.79       0.32      997.9       99.9       0.16
09 total inflow         2329.79       0.32      997.9       99.9       0.16
10 surface outflow      2329.79       0.32      997.9       99.9       0.16
12 total outflow        2329.79       0.32      997.9       99.9       0.16
Reduction (%)              0.00       0.00        0.0        0.0

Device: CRH-1                  Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      83.08       0.01    21153.2     2117.3      93.67
06 normal outlet          83.08       0.01     4281.6      428.6      18.96
08 sedimen + decay         0.00       0.00    16871.6     1688.8
09 total inflow           83.08       0.01    21153.2     2117.3      93.67
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10 surface outflow        83.08       0.01     4281.6      428.6      18.96
12 total outflow          83.08       0.01     4281.6      428.6      18.96
13 total trapped           0.00       0.00    16871.6     1688.8
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       79.8       79.8

Device: CRH-1                  Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      83.08       0.01       71.2        7.1       0.32
06 normal outlet          83.08       0.01       38.4        3.8       0.17
08 sedimen + decay         0.00       0.00       32.8        3.3
09 total inflow           83.08       0.01       71.2        7.1       0.32
10 surface outflow        83.08       0.01       38.4        3.8       0.17
12 total outflow          83.08       0.01       38.4        3.8       0.17
13 total trapped           0.00       0.00       32.8        3.3
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       46.1       46.1

Device: CRH-2                  Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     101.61       0.01    25475.6     2550.0      92.25
06 normal outlet         101.61       0.01     4019.2      402.3      14.55
08 sedimen + decay         0.00       0.00    21456.4     2147.7
09 total inflow          101.61       0.01    25475.6     2550.0      92.25
10 surface outflow       101.61       0.01     4019.2      402.3      14.55
12 total outflow         101.61       0.01     4019.2      402.3      14.55
13 total trapped           0.00       0.00    21456.4     2147.7
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       84.2       84.2

Device: CRH-2                  Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     101.61       0.01       86.2        8.6       0.31
06 normal outlet         101.61       0.01       42.4        4.2       0.15
08 sedimen + decay         0.00       0.00       43.8        4.4
09 total inflow          101.61       0.01       86.2        8.6       0.31
10 surface outflow       101.61       0.01       42.4        4.2       0.15
12 total outflow         101.61       0.01       42.4        4.2       0.15
13 total trapped           0.00       0.00       43.8        4.4
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       50.8       50.8

Device: CRH-3                  Type: POND                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      13.89       0.00     3435.3      343.9      90.99
02 upstream device       101.61       0.01     4019.2      402.3      14.55
06 normal outlet         115.50       0.02     2778.5      278.1       8.85
08 sedimen + decay         0.00       0.00     4676.1      468.1
09 total inflow          115.50       0.02     7454.5      746.2      23.75
10 surface outflow       115.50       0.02     2778.5      278.1       8.85
12 total outflow         115.50       0.02     2778.5      278.1       8.85
13 total trapped           0.00       0.00     4676.1      468.1
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       62.7       62.7
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Device: CRH-3                  Type: POND                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows      13.89       0.00       11.7        1.2       0.31
02 upstream device       101.61       0.01       42.4        4.2       0.15
06 normal outlet         115.50       0.02       41.7        4.2       0.13
08 sedimen + decay         0.00       0.00       12.4        1.2
09 total inflow          115.50       0.02       54.1        5.4       0.17
10 surface outflow       115.50       0.02       41.7        4.2       0.13
12 total outflow         115.50       0.02       41.7        4.2       0.13
13 total trapped           0.00       0.00       12.4        1.2
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       22.9       22.9

Device: Thumb Infiltration     Type: INF_BASIN                  Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     154.92       0.02    40670.3     4070.9      96.59
03 infiltrate            154.92       0.02     5661.6      566.7      13.45
04 exfiltrate            154.92       0.02        0.0        0.0       0.00
05 filtered                0.00       0.00     5661.6      566.7
08 sedimen + decay         0.00       0.00    35008.7     3504.2
09 total inflow          154.92       0.02    40670.3     4070.9      96.59
11 groundw outflow       154.92       0.02        0.0        0.0       0.00
12 total outflow         154.92       0.02        0.0        0.0       0.00
13 total trapped           0.00       0.00    40670.3     4070.9
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00      100.0      100.0

Device: Thumb Infiltration     Type: INF_BASIN                  Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
01 watershed inflows     154.92       0.02      135.6       13.6       0.32
03 infiltrate            154.92       0.02       63.3        6.3       0.15
04 exfiltrate            154.92       0.02        4.2        0.4       0.01
05 filtered                0.00       0.00       59.2        5.9
08 sedimen + decay         0.00       0.00       72.3        7.2
09 total inflow          154.92       0.02      135.6       13.6       0.32
11 groundw outflow       154.92       0.02        4.2        0.4       0.01
12 total outflow         154.92       0.02        4.2        0.4       0.01
13 total trapped           0.00       0.00      131.5       13.2
14 storage increase        0.00       0.00        0.0        0.0
15 mass balance chec       0.00       0.00        0.0        0.0
Reduction (%)              0.00       0.00       96.9       96.9

Device: To Rice Creek          Type: PIPE                       Variable: TSS

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device      2749.56       0.38   112085.8    11219.3      15.00
06 normal outlet        2749.56       0.38   112085.8    11219.3      15.00
09 total inflow         2749.56       0.38   112085.8    11219.3      15.00
10 surface outflow      2749.56       0.38   112085.8    11219.3      15.00
12 total outflow        2749.56       0.38   112085.8    11219.3      15.00
Reduction (%)              0.00       0.00        0.0        0.0

Device: To Rice Creek          Type: PIPE                       Variable: TP

Mass Balance Term    Flow_acft   Flow_cfs   Load_lbs Load_lbs/yr  Conc_ppm
02 upstream device      2749.56       0.38     1151.2      115.2       0.15
06 normal outlet        2749.56       0.38     1151.2      115.2       0.15
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09 total inflow         2749.56       0.38     1151.2      115.2       0.15
10 surface outflow      2749.56       0.38     1151.2      115.2       0.15
12 total outflow        2749.56       0.38     1151.2      115.2       0.15
Reduction (%)              0.00       0.00        0.0        0.0

Page 10



 

 

Appendix B 

 

 

Soil Borings (2007) 
 

 





























MasPA0201
Cloud























































MasPA0201
Callout
Silty Sand 0' to 4'Poorly Graded Sand w Silt 4' to 26'



MasPA0201
Snapshot

MasPA0201
Callout
Poorly Graded Sand w Silt 0.7' to 12'Silty Sand 12' to 22'















MasPA0201
Snapshot

MasPA0201
Callout
Fill (silty sand) 0' to 1.5'Poorly Graded Sand w Silt 1.5' to 18'Silty Sand 18' to 26'



















MasPA0201
Callout
Fill (silty sand) 0' to 2'Fill (sand w silt) 2' to 9'Fill (organic clay) 9' to 11'topsoil 11' to 12'Sand 12' to 18'Sand w silt 18' to 23'



MasPA0201
Callout
Fill (silty sand) 0' to 14'Sapric Peat 14' to 16.5'Sand 16.5' to 26'











MasPA0201
Callout
Fill (silty sand) 0.3' to 2.5'Sand w Silt 2.5' to 12'Sand 12' to 14.5'Sandy Silt 14.5' to 18'Clayey Sand 18' to 23'





MasPA0201
Callout
Fill (silty sand) 0.7' to 3'Sand w Silt 3' to 12'Clayey Sand 12' to 14.5'Sandy Lean Clay 14.5' to 26'











MasPA0201
Callout
Fill (silty sand) 0' to 7'Sand w Silt 7' to 10'Clayey Sand 10' to 18'















MasPA0201
Callout
Silty Sand 0' to 2'Sand 2' to 11.5'Sand w Silt 11.5' to 18'

























MasPA0201
Callout
Silty Sand 0' to 2'Poorly Graded Sand w Silt 2' to 17'Sandy Lean Clay 17' to 26'























MasPA0201
Callout
Fill (Clayey Sand) 0' to 6'Peat 6' to 9'Poorly Graded Sand 9' to 22'















MasPA0201
Callout
Fill (Clayey sand) 0' to 5'topsoil 5' to 7'silty sand 7' to 9.5'Sand w silt 9.5' to 13.5'







MasPA0201
Callout
Fill (sand w silt) 0.5' to 7'Sandy lean clay 7' to 26.5'































MasPA0201
Callout
Fill (silty sand) 0' to 1'Fill (sandy lean clay) 1' to 6'Sandy Lean Clay 6' to 26'

























MasPA0201
Callout
Fill (sandy silt) 0' to 0.5'Fill (clayey sand) 0.5' to 7'Fill (sand w silt) 7' to 8'Silty Sand 8' to 9.5'Sandy Lean Clay 9.5' to 26'



MasPA0201
Callout
Fill (clayey sand) 0.3' to 3'Silty Sand 3' to 7'Clayey Sand 7' to 18'











































MasPA0201
Callout
Fill (sandy silt) 0' to 0.5'Fill (clayey sand) 0.5' to 9.5'Fill (silty sand) 9.5' to 15'















































MasPA0201
Callout
Fill 0' to 4.5'Sandy Lean Clay4.5' to 7'

















MasPA0201
Callout
Fill (Sandy lean clay) 0' to 13'



MasPA0201
Callout
Fill (Poorly graded sand with silt) 0' to 26'













MasPA0201
Callout
Sandy Lean Clay2.0' to 8.5'



MasPA0201
Callout
Sandy Lean Clay2.0' to 12'









































MasPA0201
Callout
Sandy Lean Clay0.5' to 18'















MasPA0201
Callout
Clayey Sand2.0' to 4'Sandy Lean Clay4' to 12'













MasPA0201
Callout
Fill (poorly graded sand) 0.3' to 4'Fill (sandy lean clay) 4' to 7'Sandy Lean Clay 7' to 21'



MasPA0201
Callout
Fill (silty sand) 0.3' to 4'Fill (sandy lean clay) 4' to 7'Organic Clay 7' to 9'









MasPA0201
Callout
Fill 0' to 4.5'Sandy Lean Clay4.5' to 7'

























































MasPA0201
Callout
Silty Sand 0' to 7'Sand w Silt 7' to 17'Silty Sand 17' to 23'



MasPA0201
Callout
Fill (silty sand) 0' to 7'Fill (clayey sand) 7' to 9.5'Sand w Silt 9.5' to 14.5'Silty Sand 14.5' to 21'



MasPA0201
Callout
Fill (silty sand) 0' to 9.5'Sand w Silt 9.5' to 23'Sand 23' to 33'







 

 

Appendix C 

 

 

Infiltration Basins  
(Minnesota Stormwater Manual) 









Operation and maintenance of Infiltration basin 

Effective long-term performance of infiltration practices requires an infiltration management plan (HIGHLY 

RECOMMENDED) and performance monitoring (HIGHLY RECOMMENDED).

Warning: Dedicated and routine maintenance schedule with clear guidelines and schedules are REQUIRED

The infiltration management plan (operation plan) should address the following items:

■ periods of inundation;
■ wet/dry cycling of soils; and
■ operating instructions for drawdown valves gates and removable weirs.

The monitoring plan should address the following items:

■ inspection and efficiency assessment;
■ water quality monitoring; and
■ monitoring of groundwater elevations, long-term infiltration capacity and plant tolerances.

Elements to be considered for the development of a maintenance plan are broken into the following 

categories:

■ Design Phase Maintenance Considerations;
■ Construction Phase Maintenance Considerations; and
■ Post-Construction Maintenance Considerations.

In general terms, the most frequently cited maintenance concern for infiltration practices is clogging caused 
by organic matter and fine silts. Common operational problems include:

■ clogging and sediment deposition;
■ erosion of contributing land or in channels leading to the practice; and
■ maintaining appropriate surface vegetation.

The table below provides a summary of common problems for infiltration trenches and basins.

Summary of infiltration practices cost components.

Link to this table

Implementation Stage
Primary Cost 

Components
Basic Cost Estimate Other Considerations

Site Preparation Tree & plant 
protection

Protection Cost ($/acre) * 
Affected Area (acre)

Removal of existing 
structures, topsoil removal 
and stockpiling
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Implementation Stage
Primary Cost 

Components
Basic Cost Estimate Other Considerations

Infiltration area 
protection

Silt fence cost ($/’foot) * 
Perimeter of infiltration area

Clearing & grubbing
Clearing Cost ($/acre) * 
Affected Area (acre)

Topsoil salvage
Salvage Cost ($/acre) * 
Affected Area

Site Formation

Excavation / grading
X-ft Depth Excavation Cost 
($/acre) * Area (acre) Soil & rock fill material, 

tunnelingHauling material 
offsite

Excavation Cost * (% of 
Material to be hauled away)

Structural Components

Vault structure (for 
underground 
infiltration)

($/structure)

Pipes, catchbasins, manholes, 
valves, vaults

Media (for infiltration 
trenches)

Media cost ($/cubic yard) * 
filter volume (cubic yard)

Geotextile
Geotextile cost ($/cy) * area 
of trench, including walls

inlet structure ($/structure)

Overflow structure ($/structure)

Observation well ($/structure)

Site Restoration

Soil preparation
Topsoil or amendment cost 
($/acre) * Area (acre)

Tree protection, soil 
amendments, seed bed 
preparation, trails

Seeding
Seeding Cost ($/acre) * 
Seeded Area (acre)

Filter strip
Sod cost ($/square foot) * 
filter strip area

Planting / 
transplanting

Planting Cost ($/acre) * 
Planted Area (acre)

Annual Operation, 
Maintenance, and 
Inspection

Sediment removal
Removal Cost ($/acre) * 
Area (acre) * Frequency (1 
time per 5 years)

Vegetation maintenance, 
cleaning of structures

Debris removal
Removal Cost ($/acre) * 
Area (acre) * Frequency (2 
time per year)

Inspection
Inspection Cost ($) * 
Inspection Frequency (6 
times per year)

Mowing (for some 
vegetative filters)

Mowing Cost ($) * Mowing 
Frequency (6 times per year)

Contents
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■ 1 Design phase maintenance considerations

■ 2 Construction phase maintenance considerations

■ 2.1 Avoid excessive compaction

■ 2.2 Stabilize vegetation before and after construction

■ 2.3 Correctly install filter fabrics

■ 2.4 Carefully finish final grading

■ 2.5 Keep infiltration practices “Off-line” until construction is complete

■ 2.6 Establish permanent vegetation

■ 2.7 Post-construction operation and maintenance

■ 3 Related pages

Design phase maintenance considerations

Implicit in the design guidance in the previous sections is the fact that many design elements for infiltration 

systems can minimize the maintenance burden and maintain pollutant removal efficiency.

■ Open lawn areas are RECOMMENDED locations for infiltration practices because of their accessibility.

■ It is HIGHLY RECOMMENDED that every dry well, infiltration trench and subsurface infiltration 

system design include an observation well consisting of an anchored 6-inch diameter perforated PVC 

pipe fitted with a cap to facilitate periodic inspection and maintenance. It is also HIGHLY 

RECOMMENDED that infiltration basins include a draw down device that can be used for winter 

diversion and to conduct regular maintenance.

■ It is HIGHLY RECOMMENDED that a mechanism such as a multi-stage outlet structure be 

incorporated into the design of the pre-treatment and infiltration practices to facilitate draining for 

maintenance purposes.

■ It is RECOMMENDED that a minimum of 3 soil borings or pits be dug in the same location as the 

proposed infiltration practice.

Warning: It is REQUIRED that a way to visually verify proper system operation be installed with each 

infiltration practice.

Warning: Providing easy access (typically 8 feet wide) to infiltration practices for routine maintenance is 

REQUIRED

Construction phase maintenance considerations

Infiltration practices are particularly vulnerable during the construction phase for two reasons. First, if the 

construction sequence is not followed correctly, construction sediment can clog the practice. In addition, 

heavy construction can result in compaction of the soil, which can then reduce the soil’s infiltration rate. For 

this reason, a careful construction sequence needs to be followed. Critical construction elements for 

infiltration practices are shown in the following table.

Infiltration Trench and infiltration basin - Construction inspection checklists.

Link to this table

To access an Excel version of form (for field use), click here.

Project:

Location:

Site Status:
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Date:

Time:

Inspector:

Construction Sequence
Satisfactory / 

Unsatisfactory
Comments

1. Pre-Construction

Pre-construction meeting

Runoff diverted

Soil permeability verified

Groundwater / bedrock verified

Project benchmark established

Facility location staked out

Temporary erosion and sediment control established

2. Excavation

Size and location per plans

Side slopes stable

Depth adjusted to soil layer with specified soil type and permeability

Sub-soil not adjacent to excavation area and stabilized with vegetation 

and/ or silt fence

Stockpile location not adjacent to excavation area and stabilized with 

vegetation and/ or silt fence

3. Filter Fabric Placement

Fabric per specifications

Fabric per specifications

Placed per plan location

4. Aggregate Material

Size as specified

Clean / washed material

Placed properly

5. Observation Well

Pipe size per plans

Under-drain installed per plans

Inlet installed per plans

Pre-treatment devices installed per plans

6. Vegetation

Complies with planting specifications

Topsoil complies with composition and placement in specifications

Permanent erosion control measures in place

7. Final Inspection

Dimensions per plans

Check dams operational

Inlet / outlet operational

Effective stand of vegetation and stabilization
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Contributing watershed stabilized before flow is routed to the facility

Comments:

Actions to be taken:

Avoid excessive compaction

Warning: It is REQUIRED that in order to prevent soil compaction, the proposed infiltration area be staked 

off and marked during construction to prevent heavy equipment and traffic from traveling over it.

In addition, it is HIGHLY RECOMMENDED that the side walls of dry wells and infiltration trenches be 

roughened if they have been smeared by heavy equipment.

Stabilize vegetation before and after construction

Excessive sediment loadings can occur without the use of proper erosion and sediment control practices 

during the construction process.

Warning: It is REQUIRED that upland drainage areas be properly stabilized with a thick layer of vegetation, 

particularly immediately following construction, to reduce sediment loads.

Warning: If infiltration practices are in-place during construction activities, it is REQUIRED that sediment 

and runoff be kept away the infiltration area, such as with diversion berms and soil-stabilizing vegetation 

around the perimeter of the practice.

Correctly install filter fabrics

Large tree roots should be trimmed flush with the sides of dry wells and infiltration trenches to prevent 

puncturing or tearing of the filter fabric during subsequent installation procedures. When laying out the 

geotextile, the width should include sufficient material to compensate for perimeter irregularities in the dry 

well or trench and for a 6-inch minimum top overlap. The filter fabric itself should be tucked under the sand 

layer on the bottom of the dry well of infiltration trench, and stones or other anchoring objects should be 

placed on the fabric at the trench sides to keep the excavation open during windy periods. Voids may occur 

between the fabric and the excavated sides of the practice. Natural soils should be placed in any voids to 

ensure fabric conformity to the excavation sides.

Carefully finish final grading

Initial infiltration basin excavation should be carried to within 2 feet of the final elevation of the basin floor.
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Warning: It is REQUIRED that infiltration systems not be excavated to final grade until the contributing 

drainage area has been constructed and fully stabilized.

The final phase excavation should remove all accumulated sediment and be done by light tracked equipment 

to avoid compaction of the basin floor and provide a well-aerated, highly porous surface texture.

Keep infiltration practices “Off-line” until construction is complete

Warning: It is REQUIRED that sediment and runoff be kept completely away from the infiltration area 

during construction. Thus, infiltration practices should never serve as sediment control devices during site 

construction.

It is HIGHLY RECOMMENDED that construction of sediment practices be suspended during snowmelt or 

rainfall, in order to prevent soil smearing, clumping, or compaction.

Establish permanent vegetation

■ Establishing dense vegetation on the basin side slopes is HIGHLY RECOMMENDED, to reduce erosion 

and sloughing and

■ Provide a natural means of maintaining relatively high infiltration rates. Vegetative cover at inflow 

points to the basin is also HIGHLY RECOMMENDED to provide erosion protection and reduce 

sediment accumulation. The use of native grasses is RECOMMENDED for seeding primarily due to 

their adaptability to local climates and soil conditions.

■ Inspections during construction are needed to ensure that the infiltration practice is built in accordance 

with the approved design and standards and specifications. Detailed inspection checklists should be 

used that include sign-offs by qualified individuals at critical stages of construction to ensure that the 

contractor’s interpretation of the plan is acceptable to the designer.

Post-construction operation and maintenance

Warning: A maintenance plan clarifying maintenance responsibility is REQUIRED.

Effective long-term operation of infiltration practices necessitates a dedicated and routine maintenance 

schedule with clear guidelines and schedules. Some important post-construction maintenance considerations 

are provided below.

■ A legally binding and enforceable maintenance agreement should be executed between the practice 

owner and the local review authority.

■ Adequate access must be provided for all infiltration practices for inspection, maintenance, and 

landscaping upkeep, including appropriate equipment and vehicles.

■ General infiltration trench maintenance activities and schedule are provided in the tables below.

Typical maintenance problems for infiltration trenches and basins.

Link to this table

Problem
Practices 

Applied To
Comments

Clogging, sediment 

deposition
Both

Key issue for infiltration practice. Requires vigilant 

inspection and maintenance.

Surface Vegetation Both
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Often important to maintain vigorous growth at the base of 

infiltration practices (basins). Important to restrict woody 

vegetation from the surface of infiltration trenches.

Erosion of contributing land 

or in channels leading to 

practice

Both

In these practices, it is important to monitor not only the 

practice itself, but also upland infiltration to minimize the 

sediment load.

Damage to filter fabric Trench Infrequent but important maintenance concern.

Scouring at Inlet Both
Similar issues to Ponds. Need to promote non-erosive flows 

that are evenly distributed

Access Issues Both
Similar issues to Ponds. Need access for inspection and 

maintenance.

Concrete Failure

Basins, if they 

include a riser 

structure

Similar issues to ponds and wetlands.

Problems with the 

Embankment
Basins Similar issues to dry ponds.

Typical maintenance activities for infiltration trenches and infiltration basins.

Link to this table

Activity Schedule

Replace pea gravel/topsoil and top surface filter fabric (when clogged). As needed

Ensure that contributing area, practice and inlets are clear of debris.

Ensure that the contributing area is stabilized.

Remove sediment and oil/grease from pre-treatment devices, as well as overflow 

structures.

Mow grass filter strips should be mowed as necessary. Remove grass clippings.

Repair undercut and eroded areas at inflow and outflow structures

Monthly

Inspect pre-treatment devices and diversion structures for sediment build-up and structural 

damage. Remove trees that start to grow in the vicinity of the trench.

Semi-annual 

Inspection

Disc or otherwise aerate basin bottom. De-thatch basin bottom. Annually

Scrape basin bottom and remove sediment. Restore original crosssection and infiltration 

rate. Seed or sod to restore ground cover.
Every 5 years

Perform total rehabilitation of the trench to maintain design storage capacity. Excavate 

trench walls to expose clean soil
Upon Failure

Related pages

■ Overview for Infiltration basin

■ Design criteria for Infiltration basin
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■ Construction specifications for Infiltration basin

■ Operation and maintenance of Infiltration basin

■ Cost-benefit considerations for Infiltration basin

■ External resources for Infiltration basin

■ References for Infiltration basin
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Technical 

Memo 

- 

Wenck Associates, Inc.  |  1802 Wooddale Drive  |  Woodbury, MN  55125-2937 

Toll Free  800-472-2232     Main  651-294-4580     Email  wenckmp@wenck.com  Web  wenck.com 

To: Ms. Shanna Schmitt, Project Manager   Ms. Amy Hadiaris, Technical Analyst 

Minnesota Pollution Control Agency Minnesota Pollution Control Agency 

VIC Program    VIC Program  

520 Lafayette Road    520 Lafayette Road  

St. Paul, Minnesota 55155-4194    St. Paul, Minnesota 55155-4194 

From: Pamela Massaro, Wenck Associates, Inc. 

Copy: Beth Engum, Ramsey County Public Works 

Rick Kubler, Gray Plant Mooty 

Rick Van Allen, Bay West, PG 

Joe Otte, Wenck Associates, Inc. 

Jon Horn, PE, Kimley Horn 

Tom Lincoln, PE, Kimley Horn  

Beth Kunkel, Kimley Horn 

Jon Libby, Kimley Horn 

Date: August 3, 2015 

Subject: Site K Infiltration Analysis 

Attachments: Bay West’s Proposed Actions Letter dated February 4, 2015 

Exhibits from the Comprehensive Stormwater Management Plan 

Exhibit from the Fiscal Year 2013 Annual Performance Report 

As follow up to Bay West’s letter dated February 4, 2015 and the meeting held on March 18, 

2015 at Ramsey County Public Works, this memorandum presents the additional 

information regarding the proposed development. The purpose of this memorandum is to 

document:  

• The predicted infiltration contributing to the surficial aquifers in the vicinity of the

Installation Restoration Program (IRP) Site K before the start of the redevelopment

project (circa 2012) and at the end of the redevelopment project (circa, TBD); and

• The measures prescribed in the comprehensive stormwater management planning

process to limit impacts on the remaining impacted surficial groundwater associated

with Site K after the current demolition and remediation efforts.

Background and 2012 conditions: 
The first stage of the Rice Creek Commons (formerly Twin Cities Army Ammunition Plant) 

redevelopment Project consists of demolition and remediation activities on the 427-acres of 

land (Site), described in the lease/purchase agreements. On April 9, 2013, the MPCA issued 

a No Association Determination (NAD) to Ramsey County for demolition, remediation and 

redevelopment activities. Wenck submitted a Site plan and NAD request on behalf of 

Ramsey County on September 16, 2014. This NAD request was subsequently followed by a 

supplemental NAD request with more detailed Site stormwater construction plans in a letter 

prepared by Bay West dated February 4, 2015. Ramsey County now seeks a NAD for 

additional redevelopment activities at the Site, as described in Bay West’s February 4, 2015 

letter.  
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Demolition and remediation are nearing completion and have involved removal and off-site 

disposal of soils (above groundwater) from areas investigated and determined to have 

contaminants of concern above applicable MPCA Tier 1 Soil Reference Values (SRVs) and 

Soil Leaching Values (SLVs). Upon completion of the remaining cleanup activities, a 

Certificate of Completion is contemplated, as are modifications to the Uniform 

Environmental Covenant and Easement and Land Use Control Remedial Design, which, 

among other things, currently restrict the Site to industrial uses. For more information, you 

can visit the website (ricecreekcommons.com). There are many documents related to Site-

wide environmental remediation available under the “Due Diligence” and “Documents for 

Developers” weblinks. 

This memorandum assumes the predevelopment conditions for the site to be those existing 

in 2012, before commencement of demolition, cleanup and other redevelopment activities.  

In 2012, the Site included open space, buildings, roads, utilities, no engineered infiltration 

devices, and two operating groundwater remediation systems. The surficial geology on 

(Exhibit 1) shows the extent of the surficial aquifer (Unit 1), the extent to which the glacial 

till (aquitard) is exposed at the surface (Unit 2) and where the underlying (Unit 3) 

Hillside/Arsenal Sand aquifer is exposed at the surface. As part of the several decades of 

investigation and remediation at the Site, the geology is well documented.  

The entire Site is underlain by bedrock and Unit 3 deep below the surface.  Unit 2 also 

underlies the entire site, and varies in thickness, is exposed at the surface (in areas shown 

on Exhibit 1), and where it is present, prevents surface infiltration from recharging Unit 3. 

Unit 2 is not present east of the Site, where Unit 3 is exposed at the surface. Exhibits 2 

and 3 display the conceptual geologic layering below the surface at the Site in a cross-

sectional view. The groundwater levels and flow directions in Unit 1 and Unit 3 have been 

extensively monitored and mapped. Exhibit 4 shows the groundwater gradient for Unit 1 

based on 1987 data. Where there are not Unit 1 groundwater gradients mapped it is 

assumed that the Unit 1 aquifer does not exist. As is evident on Exhibit 4, the Unit 1 

aquifer is not continuous across the Site.  

In the vicinity of former building 103 (IRP Site K) and former building 102 the groundwater 

flows in a north/northwesterly   direction (respectively) toward Rice Creek. Just south and 

west of former building 102, Unit 1 groundwater also flows northwesterly toward Rice 

Creek. Subsequent annual groundwater monitoring, published in the Annual Performance 

Reports (APRs), prepared by the U.S. Army as required by the USEPA/MPCA, confirms the 

discontinuous extent and general groundwater flow directions as shown on Exhibit 4. 

Exhibit 5 shows the 2012 groundwater gradient in the IRP Site K area, which is consistent 

in its direction toward Rice Creek as published in 1987. 

Using LiDAR data and information available on soils, land use, and storm sewers (on Site in 

2012), the predevelopment condition subwatersheds were delineated (Exhibit 6). The 2012 

drainage break is the dividing line for surface hydrology and stormwater conveyance that 

sends drainage from the southern portion of the Site to Round Lake, while the remainder of 

the Site drains to Rice Creek. Exhibit 6 also shows flow arrows representing stormwater 

flow directions. The 2012 drainage break roughly corresponds to the northern extent of the 

glacial till (aquitard) exposed at the surface (Unit 2). It is believed that the aging storm 

sewer infrastructure historically leaked stormwater, increasing infiltration where the bedding 

was above the groundwater table. The storm sewer bedding material may also have 
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intermittently acted as a french drain causing localized groundwater dewatering during 

periods of elevated near surface groundwater. Prior to demolition and remediation activities, 

it is estimated that subwatersheds 16, 20, 21, 23 and 24 (Exhibit 6) were influencing and 

feeding the near surface groundwater tributary to the former building 102 and 103 plumes 

(Exhibit 7).  

Exhibit 7 displays the areas proposed to be excluded from stormwater reintroduction (Bay 

West’s February 4, 2015 letter). One area is associated with former Building 502 (Site I) 

and the other is the area of former Buildings 102 and 103. Stormwater infiltration BMPs 

located directly above the plumes would not mobilize contamination, since the soils are 

being remediated to meet Tier 1 SRVs and applicable SLVs above the groundwater table. 

The remaining shallow plumes (below the vadose zone) in these areas could be affected by 

increased volumes of stormwater causing the plumes to be diluted with clean water or 

change the residence time of the plume reaching the receiving waterbody. We are taking 

the conservative approach in the comprehensive stormwater management planning process 

to prevent stormwater from the redevelopment to be infiltrated in these areas shown on 

Exhibit 7.  

Since TCE is heavier than water and has a low solubility value, TCE is classified as a dense 

nonaqueous phase liquid, or DNAPL. This class of chemicals will tend to sink through the 

water column (both surface and ground) until they encounter a barrier that is sufficiently 

impermeable to stop them.  The glacial till (Unit 2) below Unit 1 in the vicinity of Site K 

(former building 103) and former building 102, acts as a barrier between the surficial 

aquifer (Unit 1) and the underlying Hillside/Arsenal Sand aquifer.  Furthermore this area is 

excluded from stormwater reintroduction. Both Unit 1 and Unit 2 are labeled in the attached 

Exhibit 8 for Site K (former building 103 plume) from the APR final report.  

Proposed Ultimate Development: 
The proposed fully developed Site plan (Exhibit 9) is only conceptual in nature at this time, 

leaving final design for various parts of the Site to developers. Stormwater ponds are 

necessary to meet the Rice Creek Watershed District’s requirements of Rule C.6 (Water 

Quality Treatment) and Rule C.7 (Peak Stormwater Runoff Control). Each subwatershed’s 

runoff is routed individually and directed to a pond and stormwater control structure, or 

drains directly to the receiving waterbody (Exhibit 10). The stormwater pond bottoms will 

be constructed to minimize infiltration utilizing techniques such as specifying compaction 

over the entire pond bottom. There are many examples in the seven-county metro area of 

failed infiltration BMPs due to unintentional compaction. Even unintentional compaction 

resulting from construction equipment driven over an infiltration trench can limit the 

infiltration rate of a stormwater BMP and compromise success. It is therefore reasonable to 

assume that intentional compaction of the stormwater pond bottoms would limit infiltration 

of the redevelopment stormwater into the underlying Unit 1 surficial groundwater table.   

Based on the Master Plan land use designations, the impervious acreage was estimated 

using SCS TR-55 guidance (e.g., commercial areas assumed to be 85% impervious, etc.).  

The Site was modeled using HydroCAD for both 2012 and proposed fully-developed 

conditions to predict hydrology and hydraulic routing of stormwater. Wenck reviewed 

available soil borings in locations of the proposed ponds to estimate infiltration rates of the 

stormwater ponds. There is an increase in total area flowing to Rice Creek through a 
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combination of onsite infiltration and wet detention ponds.  Table 1 compares the drainage 

areas and area-weighted average of runoff characteristics (in terms of curve number) of the 

subwatersheds identified as influencing and feeding the near surface groundwater tributary 

to IRP Site K for the 2012 Site conditions and the proposed fully developed Site conditions.   

Table 1: Summary of subwatersheds 

Subwatersheds Scenario 

Total 

Area 

(acres) 

Areas of 

Impervious 

(Acres) 

Composite 

CN 

16, 20, 21, 22, 

23, 24  2012 Conditions 120.7 52.1 84 

15, 16,17, 26 Proposed Fully- 

Developed 

Conditions 113.3 46.9 78 

Generally, the near surface groundwater flows tend to mimic the hydrologic subwatersheds. 

As was previously stated, prior to demolition and remediation activities subwatersheds 16, 

20, 21, 23 and 24 (Exhibit 6) were influencing and feeding the near surface groundwater 

tributary to the former building 102 and 103 plumes (Exhibit 7). 

When the Site has achieved the proposed full developed conditions in the Master Plan 

(Exhibit 9), it is estimated that subwatersheds 26, 15, 16 and 17 (Exhibit 10) would 

potentially influence and feed the near surface groundwater tributary to Site K (Exhibit 7). 

Stormwater from subwatersheds 8, 9, 10, 11, 12, 13 and 14 are routed individually and 

directed to ponds with compacted bottoms that limit infiltration. The stormwater ponds are 

a treatment system in series that reduce total suspended solids and total phosphorus are 

controlled by an outlet control structure.  Stormwater from subwatershed 18 is planned to 

be centrally collected and infiltrated. At this location the near surface groundwater flows to 

the northwest toward Rice Creek, thus not influencing the near surface groundwater 

tributary to Site K.  

Table 2 presents HydroCAD predicted surface infiltration to Unit 1 in the vicinity of Site K 

for four different precipitation events: the 1-inch, the two-year 24-hour, the 10-year 24-

hour, and the 100-year 24-hour. The HydroCAD model predicts less infiltration in the area 

tributary to IRP Site K for proposed development conditions as compared to 2012 

(predevelopment) conditions. 

Table 2: Predicted infiltration in the vicinity of IRP Site K 

Subwatersheds Scenario 

Infiltration Predicted (acre-ft) 

1-inch 

100-year 

24-hour 

10-year 

24-hour 

2-year 

24-hour 

7.31-

inch 

4.22-

inch 

2.82-

inch 

16, 20, 21, 22, 

23, 24  2012 Conditions 8.3 18.7 16.4 15.3 

15, 16,17, 26 Proposed Fully 

Developed 

Conditions 5.5 15.1 12.6 10.5 
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Conclusions: 
Based on modeling completed to support the comprehensive stormwater management 

planning and steps taken to ensure the regulatory requirements of federal, state and local 

water resource regulations are met, the fully developed conditions planned for Rice Creek 

Commons result in no increase in infiltration in the vicinity of Site K. The following points 

are important assumptions for this conclusion:  

• The groundwater flow direction in the vicinity of Site K has not changed direction 

since mapped in 1987, as supported in subsequent annual publications of APRs.  

• The ongoing groundwater treatment activity at IRP Site K continues to be effective 

based upon monitoring as documented in the draft 2014 APR (note that the 

stormwater utilities were removed in 2014). 

• The redevelopment comprehensive stormwater management plan will not allow 

stormwater to be infiltrated through the use of engineering infiltration BMPs in the 

vicinity of Site K, as shown on Exhibit 7.  

• Stormwater pond bottoms will be compacted to limit infiltration to Unit 1 

groundwater. 

• Redevelopment will include routing of stormwater to ponds with compacted bottoms 

that limits infiltration. 

• Native soils (Type C and D soils with low permeability) naturally constrain infiltration 

on Site. 

• Remediation efforts (including the removal and off-site disposal of vadose zone 

soils) will have cleaned up the soils above the groundwater table in Unit 1, so that 

redevelopment stormwater will pass through clean soils above the Unit 1 

groundwater table.  

• TCE at IRP Site K is a dense chemical that tends to sink through the Unit 1 

groundwater and Unit 2 is acting as a barrier to further migration.  

 

 

 



 

 

 

 

 

February 4, 2015 
 
 
Ms. Shanna Schmitt, Project Manager  Ms. Amy Hadiaris, Technical Analyst 
Minnesota Pollution Control Agency   Minnesota Pollution Control Agency 
VIC Program      VIC Program 
520 Lafayette Road     520 Lafayette Road 
St. Paul, Minnesota 55155-4194   St. Paul, Minnesota 55155-4194 
 
Subject: Proposed Actions Letter and Request for No Association Determination 
  TCAAP Infrastructure Development 
  Arden Hills, Minnesota 
  MPCA Site ID: VP22892/PB4687 
  Bay West Project No.  J130147 
 
Dear Ms. Schmitt and Ms. Hadiaris: 

Bay West LLC (Bay West) has prepared this letter to describe the proposed actions to be taken 
by Ramsey County (the County) in regards to mass grading, road construction, utility installation 
and other infrastructure improvements at the former Twin Cities Army Ammunition Plant 
(TCAAP) located at 2020 Highway Avenue, Arden Hills, Minnesota, in Ramsey County (the 
Site). The County is seeking the protection of a No Association Determination (NAD) under the 
Minnesota Environmental Response and Liability Act (MERLA) with respect to the identified 
releases of hazardous substances at the property. This NAD request is intended as a 
supplement to the Proposed Actions Letter/Request for No Association Determination  
submitted on behalf of Ramsey County by Wenck Associates, Inc. (Wenck) dated September 
16, 2014 (September 16 PAL/NAD Request). 

As is noted in the September 16 PAL/NAD Request, the County seeks issuance of a No 
Association Determination for the proposed actions described below, as well as concurrence 
from the U.S. EPA and the Army with those proposed actions. 

BACKGROUND 

The Site consists of approximately 427 acres of the former TCAAP located in portions of 
Section 9 and 16, Township 30 North, Range 23 West. The County currently owns 397 of the 
427 acres comprising the Site. The County has leased the remaining 30 acres of the Site from 
the United States (Leased Property). The Leased Property was known to contain areas of 
contamination in excess of the Minnesota Pollution Control Agency (MPCA) Tier II Soil 
Reference Values for industrial land use (Tier II SRVs). The County was to function as a 
response action contractor to complete the soil response action activities on the Leased 
Property on behalf of the United States Army (Army) to satisfy the Army’s obligations under the 
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Federal Facilities Agreement. The County will take title to the Leased Property once the 
remediation is complete. 

The County entered into an agreement with Carl Bolander & Sons, Inc. (Bolander) to complete 
hazardous material abatement, demolition of Site improvements, and remediation of releases of 
hazardous substances and petroleum to the soil at the Site. The scope of remediation activities 
under Bolander’s agreement with the County required remediation of all soil located above the 
unconfined water table aquifer with identified contamination exceeding MPCA Tier 1 SRVs for 
residential land use.  

Remediation work commenced at the Site in May 2013 and is scheduled to be complete by 
October 2015. Once the Site remediation is complete, the County will request that the MPCA 
issue a Commissioner’s Certificate of Completion for soil, and request amendment of the 
Operable Unit 2 (OU2) Land Use Control Remedial Design (LUCRD) and associated 
environmental covenants to allow residential use throughout the Site. 

IDENTIFIED RELEASE 

The identified release at the Site includes all hazardous substances identified and described in 
the MPCA’s file, including, without limitation, heavy metals (e.g., antimony, arsenic, barium, 
copper, chromium, manganese, mercury, lead, thallium and vanadium), polynuclear aromatic 
hydrocarbons (PAHs), polychlorinated biphenyls (PCBs) and volatile organic compounds 
(VOCs). The Identified Release refers to contamination of all affected media at the Site 
including soil, groundwater, soil gas, and any other affected media. 

PROPOSED ACTIONS 

We request that the MPCA issue a NAD to the County with respect to the Identified Release for 
the following proposed actions: 

• Excavation, grading, movement, and stockpiling of soil located above the unconfined 
water table aquifer as these activities relate to construction site preparation, road 
construction, mass grading, utility installation and other infrastructure improvements. A 
figure illustrating the proposed spine road alignment and associated sewer and water 
utilities is attached as Exhibit A. 

• Excavation, movement, stockpiling, and appropriate disposal of soil located below the 
unconfined water table aquifer when these activities occur in areas of known 
groundwater contamination and are completed in accordance with an MPCA-approved 
Response Action Plan (RAP). These areas are depicted on Exhibit B from the 
September 16 PAL/NAD request and Exhibit C, the grading plan for Rice Creek. 

• Excavation, grading, movement, and stockpiling of soil located below the unconfined 
water table aquifer when these activities occur in areas with no known groundwater 
contamination. 
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• Construction of surface water management features, stormwater retention and infiltration 
basins, mitigated wetlands, and the new channel for Rice Creek in areas with no known 
contamination in the unconfined water table aquifer. These areas are depicted on 
Exhibit B from the September 16 PAL/NAD request and Exhibit C, the grading plan for 
Rice Creek. 

• Construction of surface water management features, stormwater retention basins, 
mitigated wetlands, and the new channel for Rice Creek in areas with known 
contamination in the unconfined water table aquifer when these activities are completed 
in accordance with an MPCA-approved RAP. These areas are depicted on Exhibit B 
from the September 16 PAL/NAD request and Exhibit C, the grading plan for Rice 
Creek. Ramsey County will seek the concurrence of MPCA, Army, and USEPA prior to 
construction of stormwater management features in these areas to ensure they do not 
alter the groundwater flow regime in areas affected by historical solvent releases. 

• Dewatering of excavation areas and discharge of water to an on-site infiltration basin 
when this work is completed in areas of the Site with no known contamination in the 
unconfined water table aquifer. 

• Dewatering of excavation areas and discharge of water to the local POTW when this 
work is completed in areas of the Site with known or suspected contamination in the 
unconfined water table aquifer and is completed in compliance with a discharge permit. 

• Sampling, excavation, segregation, stockpiling, and appropriate disposal of previously 
unidentified contaminated media in accordance with an MPCA-approved Construction 
Contingency Plan (CCP). 

• All other actions of the County and its contractors and subcontractors associated with 
acquiring, maintaining, and preparing the Site for sale and redevelopment consistent 
with the Master Plan approved by the County and City of Arden Hills, including without 
limitation construction, installation and/or relocation of roads, utilities, sewers, water lines 
and other infrastructure. 

If you have any questions regarding this request, please contact either me or Donovan Hannu 
using the contact information provided below.   
 
Respectfully yours, 
 
 
 
Rick Van Allen, PG     Donovan Hannu, PE 
Senior Project Manager    Project Manager 
651-291-3441      651-291-3424 
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Attachments 
 Exhibit A - TCAAP Preliminary Spine Road and Utility Plan 

Exhibit B – Figure 1 from the Wenck September 2014 PAL/NAD 
 Exhibit C - Rice Creek channel excavation and meander 
 
 
cc: Heather Worthington, Ramsey County 
 Beth Engum, Ramsey County 
 Rick Kubler, Gray Plant Mooty 
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SITE GRADING AND
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JANUARY 2015(651) 266-7100 (FAX) (651) 266-7110 
Arden Hills, MN 55112
1425 Paul Kirkwold Drive

ENGINEERING/OPERATIONS

Department of Public Works

RAMSEY COUNTY

Exhibit A
ATTACHMENT A



TCAAP: 427-acre Redevelopment Infiltration

Site I, associated with
former Building 502

Site K, associated with
former Building 103

Building 102 Plume

Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP,
swisstopo, and the GIS User Community

Engineers - Scientists
Business Professionals
www.wenck.com

1800 Pioneer Creek Center
Maple Plain, MN 55359-0429
1-800-472-2232

WenckRAMSEY COUNTY
Path: L:\1382\0001\mxd\TASK 03 Stormwater Prelim Design\Site I and K Location.mxdDate: 9/16/2014 Time: 9:06:04 AM User: ShuJC0243
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Figure 1
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2012 Aerial Photograph (Source: ESRI)
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TCAAP Four Hydrologic Units Figure 3-5

MAR 2015

Source: Wenck, "Five-year review report of the final remedy for the New Brighton/Arden Hills Superfund Site" Figure 2-15, August 2009 
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TCAAP Concept Site Geology Figure 3-6
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Source: Wenck, "Five-year review report of the final remedy for the New Brighton/Arden Hills Superfund Site" Figure 3-3, August 2009
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Pre-Development (1987): Groundwater Gradient Map (Unit 1) Figure 4-3
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2012 Groundwater Elevation Map (Unit 1)
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Ongoing Army Systems (Unit 1) Figure 3-8
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I-35W south barrel: upstream invert (east of I-35W) = 870.367 
I-35W north barrel: upstream invert = 870.831 
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(FINAL AUAR) Ultimate Development: Landuse Map Figure 3-1
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Ultimate Development: Subwatershed Map with Storm Sewers Figure 4-7
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