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DRAINAGE ANALYSIS 
 
BACKGROUND 

 
The proposed ±10,640 S.F. Dollar General development with 35 proposed parking spaces 

is located on a proposed ±1.188-acre tract of land in the city of Corpus Christi, Texas at the south 
corner of FM 43 (Weber Rd.) & Bratton Rd. Currently, there is curb and gutter along FM 43 and 
Bratton Rd. The pre-developed site is relatively flat and drains to both FM 43 & Bratton Rd. The 
post-developed site drainage was designed to maintain existing drainage patterns. The existing 
curb inlets and storm sewer along FM 43 flow southward. The receiving water for the storm 
water runoff from this property is Oso Creek. The TCEQ has classified the aquatic life use for 
Oso Creek and Oso Bay as “high” to “exceptional”. TCEQ also categorized Oso Creek as 
“Contact Recreation” use. The property contains a 0.08 ac. Drainage easement by 65/158 
M.R.C.C.C.T. at the west side of the property. The existing drainage area was calculated to be 
approximately 1.188 acres (see Figure 1). This project conforms with the Current Storm Water 
Master Plan and will not adversely impact adjacent properties. The proposed retail land use is 
consistent with the Master Plan’s assumed Neighborhood Commercial (CN-1) land use as 
permitted in the City of Corpus Christi’s Zoning Ordinances.  A TCEQ compliant storm water 
pollution plan will be provided to the City prior to any construction activities. 
  
DESIGN PARAMETERS AND METHODOLOGY 
 

The site drainage analysis was performed for a 5 year, 10 year, 25 year and 100 year 
design storm frequency.  The drainage analysis was based on the guidelines specified in The City 
of Corpus Christi’s Unified Development Code. The rational method was used for both pre-
developed and post-developed peak runoff calculations. The runoff coefficients used were 0.30 
for grass areas, 0.75 for detention pond areas, and 0.90 for roof and paved areas. The time of 
concentration for the pre-developed and post-developed site were calculated using the NRCS 
TR-55 velocity method with a minimum allowable time of concentration of 10 minutes.  The 
rainfall intensity was determined using NOAA Atlas 14 rainfall data. Swale capacity was 
calculated using Manning’s Formula and the Discharge Formula. All rainfall data and runoff 
parameter sources are consistent with the Corpus Christi Infrastructure Design Manual. 
 
Pre-Developed Runoff 
 
 The total pre-developed site analyzed was approximately 1.118 acres. The pre-developed 
time of concentration was computed to be approximately 27.69 minutes with a corresponding 
intensity of 4.07 in/hr for the 5 year storm event, 4.79 in/hr for the 10 year storm event, 5.75 
in/hr for the 25 year storm event, and 7.25 in/hr for the 100 year storm event. The existing site 
consists of a vacant grass field (composite runoff coefficient 0.30). Table 1 lists the computed 
runoff values for the 5 year, 10 year, 25 year, and 100 year design storm frequencies. 
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Table 1: Pre-Developed Runoff Value – 5 Year, 10 Year, 25 Year, and 100 Year Design Storm 
Frequency 

 

Storm Event C I 

(in/hr)
A 

(Acre)
Q 

(cfs)
5-Year 0.30 4.07 1.188 1.45

10-Year 0.30 4.79 1.188 1.71
25-Year 0.30 5.75 1.188 2.05

100-Year 0.30 7.25 1.188 2.59
 
Post-Developed Runoff 
 

The post-developed drainage area analyzed was determined to be approximately the same 
size as the pre-developed area, 1.188 acres, but was further broken down into four (4) different 
subbasins based on the proposed grades of the site. The post-developed time of concentration for 
all post-developed drainage areas was determined to be 10 minutes. Using runoff coefficients of 
0.30 for grass areas, 075 for detention pond areas, and 0.90 for roofs/pavement areas, composite 
runoff coefficients were calculated for each drainage area and are summarized in Table 2 below. 
Table 2 below also provides the acreage of each of the drainage areas, as well as the associated 
intensity values and peak runoff values for each of the storm events. 

 
Table 2: Post-Developed Runoff Value – 5 Year, 10 Year, 25 Year, and 100 Year Design Storm 

Frequency 
 

Drainage Area 

Time of 
Concentration 

(min.) 

Composite 
Runoff 

Coefficient 
(C) 

I5YR 

(in/hr) 
Q5YR 
(CFS) 

 
I10YR 

(in/hr) 

 
Q10YR 

(CFS) 
I25YR 

(in/hr) 
Q25YR 
(CFS) 

I100YR 

(in/hr) 
Q100YR 
(CFS) 

DA 1 0.410 Ac. 10.00 0.75 6.56 2.02 7.76 2.39 9.37 2.88 11.90 3.66 
DA 2 0.261 Ac. 10.00 0.90 6.56 1.54 7.76 1.82 9.37 2.20 11.90 2.80 
DA 3  0.467 Ac. 10.00 0.69 6.56 2.11 7.76 2.50 9.37 3.02 11.90 3.84 
DA 4 0.050 Ac. 10.00 0.30 6.56 0.10 7.76 0.12 9.37 0.14 11.90 0.18 
Total 1.188 Ac. Varies 0.74 Varies 5.77 Varies 6.83 Varies 8.24 Varies 10.48 

 
 
Detention Storage 
 

The excess runoff between the pre and post-developed condition is to be detained on-site 
with the use of two (2) surface detention ponds. Detention pond storage and hydraulic routing 
calculations were performed using the NRCS TR-55 Method in Autodesk Storm and Sanitary 
program. The outflow orifice was designed to prevent the post-developed flow from exceeding 
the pre-developed flow for the 5 year, 10 year, 25 year, and 100 year design storm frequency. 
Listed below are the design parameters of the detention ponds: 
 
 South Detention Pond Volume: ±6,405 cubic feet 
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 South Detention Pond Depth:  3.50 feet 
 West Detention Pond Volume: ±15,259 cubic feet 
 West Detention Pond Depth:  4.00 feet 
 
 Design Storm Duration:  24 hours 

Outfall Orifice: 6 inch Orifice  
 

As can be seen from Figure 1, approximately 1.138 acres (drainage areas 1-3) are 
contributing runoff to the detention pond. The remaining runoff is un-detained and will be 
allowed to freely flow off-site (drainage area 4). In order to obtain the total post-developed 
runoff from the site, the un-detained flow is added to the reduced flow from the detention pond.  
This gives the total reduced post-developed flow rate.  Table 3 compares the runoff values of the 
pre-developed to the post-developed prior to detention while Table 4 compares the runoff values 
of the pre-developed to the final post-developed site including the proposed detention ponds (see 
Appendix A). 

 
Table 3: Flow Rate Values (Prior to Detention) – 5 Year, 10 Year, 25 Year, and 100 Year Design 

Storm Frequency 
 

Storm 
Event 

Predeveloped 
Runoff (CFS) 

Post-
developed 

Runoff (Prior 
to detention) 

(CFS) 

Increase in overall 
runoff from Pre-

developed to Post-
developed (CFS) 

5 Year 1.45 5.77 4.32 
10 Year 1.71 6.83 5.12 
25 Year 2.05 8.24 6.19 

100 Year 2.59 10.48 7.89 
 

Table 4: Flow Rate Values (With Detention) – 5 Year, 10 Year, 25 Year, and 100 Year Design 
Storm Frequency 

 

Storm 
Event 

Predeveloped 
Runoff (CFS) 

Post-
developed  

Runoff (with 
Detention) 

(CFS) 

Reduction in 
overall runoff from 
Pre-developed to 
Post-developed 

(CFS) 
5 Year 1.45 1.40 0.05 

10 Year 1.71 1.56 0.15 
25 Year 2.05 1.69 0.36 

100 Year 2.59 1.94 0.65 
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Detention Pond Drawdown Time Calculation 
 
 The site is located within an Air Installation Compatible Use Zone (AICUZ) as the site is 
near Cabaniss Field. Per the Federal Aviation Administration (FAA) Advisory Circular 
150/5200-33B 2-3 Sub-Section B: “Storm Water Detention Ponds/Swales should be designed, 
engineered, constructed, and maintained for a maximum 48-hour detention period after the 
design storm and remains completely dry between storms. Taking the Max HGL of the south 
pond during the 100-year storm event, we have determined the max volume of water in the south 
pond is +/-4,907 C.F. Taking the Max HGL of the west pond during the 100-year storm event, 
we have determined the max volume of water in the west pond is +/-13,138 C.F. Per the SSA 
program, the average flow through the 6-inch orifice during the 100-year storm is 0.49 CFS. 
Using the total maximum volume of water in the ponds and the average flow through the orifice, 
we have determined it will take approximately 36,827 seconds or 10.2 hours for the ponds to 
empty which adheres to the maximum 48-hour detention period required by FAA. 
 

 
SUMMARY OF FINDINGS 
 
 Using the methods and criteria stated in this report, the detention ponds and restrictor 
orifice as designed are sufficient to prevent the total post-developed peak flows from exceeding 
the pre-developed peak runoff rates for the 5 year, 10 year, 25 year, and 100 year design storm 
frequencies. A total storage volume of ±21,664 C.F. through two detention ponds with a 6 inch 
will be provided to meet these requirements. 
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EQUATIONS 
  
Time of Concentration (Tc): 
Tc = TCSF + TCSCF 
 
Sheet Flow TCSF: 𝑇ௌி ൌ 0.007ሺ𝑛𝐿ሻ.଼𝑃.ହ𝑆.ସ 𝑥 60 
 
where: 
 TCSF = Sheet Flow Time of Concentration (min.) 
 n = Manning’s Roughness Coefficient 
 L = Sheet Flow Length (ft.) 
 P = 2-year, 24-hour rainfall (in.) 
 S = Slope (ft./ft.) 
 
Shallow Concentrated Flow TCSCF: 𝑇ௌி ൌ  𝐿3600𝑉   𝑥 60 
where: 
 TCSCF = Shallow Concentrated Flow Time of Concentration (min.) 
 L = Shallow Concentrated Flow Length (ft.) 
 V = Velocity (ft/s) 
  V=16.135(S)0.5 grass, V=20.328(S)0.5 paved 
   S = Slope (ft./ft.) 
 
Combined Runoff Coefficient: 
 
C = (Apr Cprg+Ags Cgs) / (Apr+Ags) 
where: 
 C = Combined runoff coefficient 
 Apr = Area of pavement/roof on site 
 Cpr = Runoff coefficient of pavement/roof 
 Ags = Area of grass on site 
 Cgs = Runoff coefficient of grass 
 
Runoff (Rational Method) 
 
Q = (A * I * C) 
where: 

Q = Runoff (cfs) 
A = Area of site (acres) 
I = Rainfall intensity (in/hr)  
C = Runoff Coefficient 
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Perimeter Swale Capacity 
 
Manning’s Formula: 
 
V = (k / n) * Rh2/3 * S1/2 
where: 

V = Cross-sectional average velocity (ft/s) 
n = Manning’s Roughness Coefficient 
Rh = Hydraulic radius = A / Pw (ft) 

  A = Cross-sectional area (ft2) 
  Pw = Wetter Perimeter (ft) 

S = Longitudinal slope (ft/ft) 
 
Discharge Formula: 
 
Q = V * A 
where: 
 Q = Volumetric Flow rate (cfs) 
 V = Cross-sectional average velocity (ft/s) 
 A = Cross-sectional area (ft2) 
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NOAA Atlas 14, Volume 11, Version 2
Location name: Corpus Christi, Texas, USA*

Latitude: 27.6922°, Longitude: -97.4164°
Elevation: 25 ft**
* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite

NOAA, National Weather Service, Silver Spring, Maryland
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PF tabular
AMS-based point precipitation frequency estimates with 90% confidence intervals (in

inches)1

Duration
Annual exceedance probability (1/years)

1/2 1/5 1/10 1/25 1/50 1/100 1/200 1/500 1/1000

5-min 0.527
(0.400‑0.690)

0.688
(0.524‑0.901)

0.812
(0.610‑1.08)

0.980
(0.715‑1.35)

1.11
(0.790‑1.57)

1.25
(0.859‑1.81)

1.38
(0.925‑2.05)

1.55
(1.01‑2.38)

1.68
(1.06‑2.65)

10-min 0.837
(0.635‑1.10)

1.09
(0.833‑1.43)

1.29
(0.971‑1.72)

1.56
(1.14‑2.15)

1.78
(1.26‑2.52)

1.99
(1.37‑2.88)

2.19
(1.47‑3.26)

2.45
(1.59‑3.77)

2.64
(1.67‑4.17)

15-min 1.06
(0.806‑1.39)

1.38
(1.05‑1.81)

1.63
(1.22‑2.16)

1.96
(1.43‑2.69)

2.22
(1.58‑3.14)

2.48
(1.71‑3.60)

2.74
(1.84‑4.07)

3.08
(2.00‑4.73)

3.33
(2.10‑5.26)

30-min 1.51
(1.15‑1.98)

1.96
(1.49‑2.56)

2.30
(1.73‑3.06)

2.76
(2.01‑3.79)

3.12
(2.21‑4.40)

3.48
(2.40‑5.04)

3.84
(2.58‑5.72)

4.33
(2.81‑6.67)

4.70
(2.98‑7.43)

60-min 1.98
(1.50‑2.59)

2.58
(1.97‑3.38)

3.05
(2.29‑4.06)

3.68
(2.68‑5.05)

4.17
(2.96‑5.89)

4.68
(3.23‑6.78)

5.20
(3.50‑7.74)

5.92
(3.85‑9.13)

6.49
(4.10‑10.2)

2-hr 2.41
(1.84‑3.12)

3.23
(2.47‑4.19)

3.87
(2.93‑5.11)

4.76
(3.49‑6.49)

5.48
(3.90‑7.67)

6.24
(4.33‑8.97)

7.06
(4.76‑10.4)

8.22
(5.36‑12.5)

9.16
(5.82‑14.3)

3-hr 2.66
(2.03‑3.42)

3.62
(2.77‑4.67)

4.38
(3.32‑5.77)

5.46
(4.02‑7.42)

6.34
(4.54‑8.85)

7.31
(5.08‑10.4)

8.36
(5.65‑12.2)

9.87
(6.44‑15.0)

11.1
(7.07‑17.2)

6-hr 3.09
(2.36‑3.92)

4.30
(3.32‑5.50)

5.29
(4.04‑6.91)

6.71
(4.97‑9.05)

7.89
(5.68‑10.9)

9.21
(6.43‑13.0)

10.7
(7.24‑15.5)

12.8
(8.39‑19.2)

14.6
(9.30‑22.3)

12-hr 3.54
(2.72‑4.44)

5.01
(3.88‑6.36)

6.22
(4.78‑8.07)

8.00
(5.97‑10.7)

9.51
(6.89‑13.1)

11.2
(7.87‑15.7)

13.1
(8.92‑18.8)

15.8
(10.4‑23.5)

18.1
(11.6‑27.5)

24-hr 4.01
(3.09‑4.98)

5.76
(4.49‑7.25)

7.22
(5.58‑9.30)

9.37
(7.04‑12.5)

11.2
(8.17‑15.3)

13.3
(9.37‑18.4)

15.6
(10.7‑22.1)

18.9
(12.5‑27.7)

21.6
(13.9‑32.4)

2-day 4.47
(3.47‑5.52)

6.60
(5.19‑8.26)

8.36
(6.50‑10.7)

10.9
(8.23‑14.4)

13.0
(9.56‑17.6)

15.4
(10.9‑21.2)

18.0
(12.4‑25.3)

21.8
(14.4‑31.5)

24.8
(16.0‑36.7)

3-day 4.78
(3.73‑5.89)

7.10
(5.60‑8.84)

8.99
(7.02‑11.4)

11.7
(8.88‑15.4)

14.0
(10.3‑18.8)

16.5
(11.8‑22.6)

19.3
(13.3‑26.9)

23.2
(15.4‑33.3)

26.3
(17.0‑38.7)

4-day 5.07
(3.98‑6.25)

7.51
(5.95‑9.34)

9.47
(7.42‑12.0)

12.3
(9.30‑16.0)

14.6
(10.7‑19.5)

17.1
(12.2‑23.3)

19.9
(13.7‑27.6)

23.9
(15.9‑34.2)

27.1
(17.6‑39.6)

7-day 5.80
(4.60‑7.16)

8.40
(6.71‑10.4)

10.5
(8.23‑13.2)

13.3
(10.1‑17.2)

15.6
(11.5‑20.6)

18.1
(12.9‑24.4)

20.8
(14.5‑28.7)

24.9
(16.7‑35.4)

28.3
(18.4‑41.0)

10-day 6.37
(5.09‑7.87)

9.11
(7.31‑11.3)

11.2
(8.88‑14.1)

14.2
(10.7‑18.2)

16.4
(12.1‑21.5)

18.8
(13.5‑25.3)

21.6
(15.1‑29.7)

25.8
(17.3‑36.4)

29.3
(19.1‑42.1)

20-day 7.85
(6.34‑9.67)

11.0
(8.90‑13.6)

13.4
(10.6‑16.7)

16.6
(12.7‑21.1)

19.0
(14.1‑24.7)

21.5
(15.5‑28.7)

24.4
(17.1‑33.1)

28.4
(19.2‑39.7)

31.8
(20.8‑45.2)

30-day 9.04
(7.33‑11.1)

12.5
(10.2‑15.4)

15.1
(12.1‑18.8)

18.6
(14.2‑23.5)

21.1
(15.7‑27.4)

23.8
(17.2‑31.5)

26.7
(18.7‑36.0)

30.7
(20.7‑42.5)

33.9
(22.2‑47.8)

45-day 10.7
(8.75‑13.2)

14.7
(12.0‑18.0)

17.6
(14.1‑21.8)

21.4
(16.5‑27.0)

24.2
(18.1‑31.2)

27.0
(19.6‑35.5)

30.0
(21.1‑40.2)

34.0
(23.0‑46.8)

37.2
(24.4‑52.1)

60-day 12.2
(10.0‑15.0)

16.6
(13.6‑20.2)

19.8
(15.9‑24.4)

23.9
(18.5‑30.1)

27.0
(20.2‑34.6)

29.9
(21.8‑39.2)

33.0
(23.3‑44.1)

37.1
(25.2‑50.8)

40.3
(26.5‑56.1)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of annual maxima series (AMS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation
frequency estimates (for a given duration and annual exceedance probability) will be greater than the upper bound (or less than the lower
bound) is 5%. Estimates at upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than
currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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NOAA Atlas 14, Volume 11, Version 2
Location name: Corpus Christi, Texas, USA*

Latitude: 27.6922°, Longitude: -97.4164°
Elevation: 25 ft**
* source: ESRI Maps

** source: USGS
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PF tabular
AMS-based point precipitation frequency estimates with 90% confidence intervals (in

inches/hour)1

Duration
Annual exceedance probability (1/years)

1/2 1/5 1/10 1/25 1/50 1/100 1/200 1/500 1/1000

5-min 6.32
(4.80‑8.28)

8.26
(6.29‑10.8)

9.74
(7.32‑13.0)

11.8
(8.58‑16.2)

13.3
(9.48‑18.9)

15.0
(10.3‑21.7)

16.5
(11.1‑24.6)

18.6
(12.1‑28.6)

20.1
(12.7‑31.8)

10-min 5.02
(3.81‑6.57)

6.56
(5.00‑8.60)

7.76
(5.83‑10.3)

9.37
(6.85‑12.9)

10.7
(7.58‑15.1)

11.9
(8.23‑17.3)

13.2
(8.83‑19.6)

14.7
(9.54‑22.6)

15.8
(10.0‑25.0)

15-min 4.24
(3.22‑5.56)

5.52
(4.20‑7.23)

6.50
(4.89‑8.66)

7.83
(5.72‑10.8)

8.88
(6.30‑12.6)

9.93
(6.85‑14.4)

11.0
(7.36‑16.3)

12.3
(7.99‑18.9)

13.3
(8.42‑21.0)

30-min 3.02
(2.30‑3.96)

3.91
(2.98‑5.13)

4.60
(3.45‑6.12)

5.52
(4.02‑7.58)

6.23
(4.42‑8.80)

6.96
(4.80‑10.1)

7.69
(5.16‑11.4)

8.66
(5.62‑13.3)

9.40
(5.95‑14.9)

60-min 1.98
(1.50‑2.59)

2.58
(1.97‑3.38)

3.05
(2.29‑4.06)

3.68
(2.68‑5.05)

4.17
(2.96‑5.89)

4.68
(3.23‑6.78)

5.20
(3.50‑7.74)

5.92
(3.85‑9.13)

6.49
(4.10‑10.2)

2-hr 1.21
(0.919‑1.56)

1.61
(1.24‑2.10)

1.94
(1.46‑2.56)

2.38
(1.74‑3.25)

2.74
(1.95‑3.84)

3.12
(2.16‑4.48)

3.53
(2.38‑5.20)

4.11
(2.68‑6.27)

4.58
(2.91‑7.16)

3-hr 0.886
(0.675‑1.14)

1.20
(0.923‑1.56)

1.46
(1.11‑1.92)

1.82
(1.34‑2.47)

2.11
(1.51‑2.95)

2.43
(1.69‑3.48)

2.78
(1.88‑4.07)

3.28
(2.15‑4.98)

3.70
(2.35‑5.74)

6-hr 0.516
(0.394‑0.654)

0.718
(0.553‑0.919)

0.883
(0.674‑1.15)

1.12
(0.829‑1.51)

1.32
(0.948‑1.82)

1.54
(1.07‑2.18)

1.78
(1.21‑2.58)

2.14
(1.40‑3.20)

2.43
(1.55‑3.73)

12-hr 0.294
(0.225‑0.368)

0.415
(0.322‑0.527)

0.516
(0.396‑0.669)

0.664
(0.495‑0.889)

0.789
(0.571‑1.08)

0.930
(0.653‑1.30)

1.09
(0.740‑1.56)

1.31
(0.864‑1.95)

1.50
(0.964‑2.28)

24-hr 0.167
(0.128‑0.207)

0.240
(0.187‑0.302)

0.300
(0.232‑0.387)

0.390
(0.293‑0.519)

0.467
(0.340‑0.636)

0.553
(0.390‑0.768)

0.648
(0.444‑0.919)

0.787
(0.519‑1.15)

0.901
(0.580‑1.35)

2-day 0.093
(0.072‑0.114)

0.137
(0.108‑0.171)

0.174
(0.135‑0.222)

0.227
(0.171‑0.299)

0.271
(0.199‑0.367)

0.321
(0.227‑0.442)

0.375
(0.258‑0.527)

0.453
(0.300‑0.656)

0.517
(0.334‑0.765)

3-day 0.066
(0.051‑0.081)

0.098
(0.077‑0.122)

0.124
(0.097‑0.158)

0.162
(0.123‑0.213)

0.194
(0.142‑0.261)

0.229
(0.163‑0.313)

0.267
(0.184‑0.373)

0.321
(0.213‑0.462)

0.365
(0.236‑0.537)

4-day 0.052
(0.041‑0.065)

0.078
(0.061‑0.097)

0.098
(0.077‑0.125)

0.127
(0.096‑0.167)

0.151
(0.111‑0.202)

0.178
(0.126‑0.242)

0.207
(0.143‑0.287)

0.248
(0.165‑0.355)

0.282
(0.183‑0.413)

7-day 0.034
(0.027‑0.042)

0.050
(0.039‑0.062)

0.062
(0.048‑0.078)

0.079
(0.060‑0.102)

0.092
(0.068‑0.122)

0.107
(0.076‑0.145)

0.124
(0.086‑0.171)

0.148
(0.099‑0.210)

0.168
(0.109‑0.244)

10-day 0.026
(0.021‑0.032)

0.037
(0.030‑0.047)

0.046
(0.036‑0.058)

0.058
(0.044‑0.075)

0.068
(0.050‑0.089)

0.078
(0.056‑0.105)

0.090
(0.062‑0.123)

0.107
(0.072‑0.151)

0.121
(0.079‑0.175)

20-day 0.016
(0.013‑0.020)

0.022
(0.018‑0.028)

0.027
(0.022‑0.034)

0.034
(0.026‑0.043)

0.039
(0.029‑0.051)

0.044
(0.032‑0.059)

0.050
(0.035‑0.068)

0.059
(0.039‑0.082)

0.066
(0.043‑0.094)

30-day 0.012
(0.010‑0.015)

0.017
(0.014‑0.021)

0.020
(0.016‑0.026)

0.025
(0.019‑0.032)

0.029
(0.021‑0.037)

0.033
(0.023‑0.043)

0.036
(0.025‑0.049)

0.042
(0.028‑0.058)

0.047
(0.030‑0.066)

45-day 0.009
(0.008‑0.012)

0.013
(0.011‑0.016)

0.016
(0.013‑0.020)

0.019
(0.015‑0.024)

0.022
(0.016‑0.028)

0.025
(0.018‑0.032)

0.027
(0.019‑0.037)

0.031
(0.021‑0.043)

0.034
(0.022‑0.048)

60-day 0.008
(0.006‑0.010)

0.011
(0.009‑0.014)

0.013
(0.011‑0.016)

0.016
(0.012‑0.020)

0.018
(0.013‑0.023)

0.020
(0.015‑0.027)

0.022
(0.016‑0.030)

0.025
(0.017‑0.035)

0.027
(0.018‑0.038)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of annual maxima series (AMS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and annual exceedance probability) will be greater than the upper bound (or less than the lower bound) is 5%.
Estimates at upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid
PMP values.
Please refer to NOAA Atlas 14 document for more information.
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  5-YEAR     

Project Description
24-065 RATIONAL METHOD.SPF

Project Options
CFS
Elevation
Rational
SCS TR-55
Hydrodynamic
YES
NO

Analysis Options
Nov 04, 2024 00:00:00
Nov 05, 2024 00:00:00
Nov 04, 2024 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
0
5
3
0
3
0
0
0
0
0
0
0
0
0
0
0
0

Rainfall Details
5 year(s)

        Outlets ..........................................................................
Pollutants ..............................................................................
Land Uses ............................................................................

Return Period........................................................................

Links......................................................................................
        Channels ......................................................................
        Pipes ............................................................................
        Pumps ..........................................................................
        Orifices .........................................................................
        Weirs ............................................................................

Nodes....................................................................................
        Junctions ......................................................................
        Outfalls .........................................................................
        Flow Diversions ...........................................................
        Inlets ............................................................................
        Storage Nodes .............................................................

Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................
Reporting Time Step ............................................................
Routing Time Step ................................................................

Rain Gages ...........................................................................
Subbasins..............................................................................

Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................

File Name .............................................................................

Flow Units .............................................................................
Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................

achapa
Highlight

achapa
Highlight



  5-YEAR     

Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 POST-DEVELOPED_DA-1 0.41 0.7500 1.09 0.82 0.34 2.02 0  00:10:00
2 POST-DEVELOPED_DA-2 0.26 0.9000 1.09 0.98 0.26 1.54 0  00:10:00
3 POST-DEVELOPED_DA-3 0.47 0.6900 1.09 0.75 0.35 2.11 0  00:10:00
4 POST-DEVELOPED_DA-4 0.05 0.3000 1.09 0.33 0.02 0.10 0  00:10:00
5 PRE-DEVELOPED-DA 1.19 0.3000 1.88 0.56 0.67 1.45 0  00:27:41



  5-YEAR     

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 POST-DETAINED-OUTFALL Outfall 0.00 0.00 0.00
2 POST-UNDETAINED-OUTFALL Outfall 0.00 0.00 0.00
3 PRE-DEVELOPED-OUTFALL Outfall 0.00 0.00 0.00



  5-YEAR     

Subbasin Hydrology

    Subbasin : POST-DEVELOPED_DA-1

          Input Data

Area (ac) ........................................................................ 0.41
Weighted Runoff Coefficient .......................................... 0.7500

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
ROOF 0.25 D 0.90
POND 0.08 D 0.75
PAVEMENT 0.00 D 0.90
GRASS 0.08 D 0.30
Composite Area & Weighted Runoff Coeff. 0.41 0.75

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.09
Total Runoff (in) ............................................................. 0.82
Peak Runoff (cfs) ........................................................... 2.02
Rainfall Intensity ............................................................. 6.560
Weighted Runoff Coefficient .......................................... 0.7500
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  5-YEAR     

          Subbasin : POST-DEVELOPED_DA-1



  5-YEAR     

    Subbasin : POST-DEVELOPED_DA-2

          Input Data

Area (ac) ........................................................................ 0.26
Weighted Runoff Coefficient .......................................... 0.9000

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
PAVEMENT 0.26 D 0.90
Composite Area & Weighted Runoff Coeff. 0.26 0.90

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.09
Total Runoff (in) ............................................................. 0.98
Peak Runoff (cfs) ........................................................... 1.54
Rainfall Intensity ............................................................. 6.560
Weighted Runoff Coefficient .......................................... 0.9000
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  5-YEAR     

          Subbasin : POST-DEVELOPED_DA-2



  5-YEAR     

    Subbasin : POST-DEVELOPED_DA-3

          Input Data

Area (ac) ........................................................................ 0.47
Weighted Runoff Coefficient .......................................... 0.6900

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
PAVEMENT 0.22 D 0.90
POND 0.10 D 0.75
GRASS 0.14 D 0.30
Composite Area & Weighted Runoff Coeff. 0.46 0.69

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.09
Total Runoff (in) ............................................................. 0.75
Peak Runoff (cfs) ........................................................... 2.11
Rainfall Intensity ............................................................. 6.560
Weighted Runoff Coefficient .......................................... 0.6900
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  5-YEAR     

          Subbasin : POST-DEVELOPED_DA-3



  5-YEAR     

    Subbasin : POST-DEVELOPED_DA-4

          Input Data

Area (ac) ........................................................................ 0.05
Weighted Runoff Coefficient .......................................... 0.3000

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
GRASS 0.05 D 0.30
Composite Area & Weighted Runoff Coeff. 0.05 0.30

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.09
Total Runoff (in) ............................................................. 0.33
Peak Runoff (cfs) ........................................................... 0.10
Rainfall Intensity ............................................................. 6.560
Weighted Runoff Coefficient .......................................... 0.3000
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  5-YEAR     

          Subbasin : POST-DEVELOPED_DA-4



  5-YEAR     

    Subbasin : PRE-DEVELOPED-DA

          Input Data

Area (ac) ........................................................................ 1.19
Weighted Runoff Coefficient .......................................... 0.3000

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
GRASS 1.19 D 0.30
Composite Area & Weighted Runoff Coeff. 1.19 0.30

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : 0.40 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 0.99 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 4.01 0.00 0.00
    Velocity (ft/sec) : 0.07 0.00 0.00
    Computed Flow Time (min) : 25.41 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 98.41 0.00 0.00
    Slope (%) : 0.2 0.00 0.00
    Surface Type : Unpaved Unpaved Unpaved
    Velocity (ft/sec) : 0.72 0.00 0.00
    Computed Flow Time (min) : 2.28 0.00 0.00
Total TOC (min) ..................27.69

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.88
Total Runoff (in) ............................................................. 0.56
Peak Runoff (cfs) ........................................................... 1.45
Rainfall Intensity ............................................................. 4.069
Weighted Runoff Coefficient .......................................... 0.3000
Time of Concentration (days hh:mm:ss) ........................ 0 00:27:41 



  5-YEAR     

          Subbasin : PRE-DEVELOPED-DA



  10-YEAR     

Project Description
24-065 SCS METHOD.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Hydrodynamic
YES
NO

Analysis Options
Nov 04, 2024 00:00:00
Nov 05, 2024 00:00:00
Nov 04, 2024 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
15 seconds

Number of Elements
Qty
4
3
5
2
1
0
0
2
4
0
3
0
1
0
0
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 100-YEAR Time Series 100-YEAR Cumulative inches Texas Nueces 100 11.30 SCS Type II 24-hr
2 10-YEAR Time Series 10-YEAR Cumulative inches Texas Nueces 10 7.30 SCS Type II 24-hr
3 25-YEAR Time Series 25-YEAR Cumulative inches Texas Nueces 25 8.60 SCS Type II 24-hr
4 5-YEAR Time Series 5-YEAR Cumulative inches Texas Nueces 5 6.10 SCS Type II 24-hr

        Outlets ................................................
Pollutants ....................................................
Land Uses ...................................................

Links.............................................................
        Channels ............................................
        Pipes ..................................................
        Pumps ................................................
        Orifices ...............................................
        Weirs ..................................................

Nodes...........................................................
        Junctions ............................................
        Outfalls ...............................................
        Flow Diversions ..................................
        Inlets ...................................................
        Storage Nodes ...................................

Runoff (Dry Weather) Time Step ................
Runoff (Wet Weather) Time Step ...............
Reporting Time Step ...................................
Routing Time Step ......................................

Rain Gages .................................................
Subbasins....................................................

Enable Overflow Ponding at Nodes ............
Skip Steady State Analysis Time Periods ...

Start Analysis On ........................................
End Analysis On ..........................................
Start Reporting On ......................................
Antecedent Dry Days ..................................

File Name ....................................................

Flow Units ...................................................
Elevation Type ............................................
Hydrology Method .......................................
Time of Concentration (TOC) Method ........
Link Routing Method ...................................

achapa
Highlight
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  10-YEAR     

Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 POST-DEVELOPED_DA-1 0.41 92.81 6.10 5.26 2.16 2.76        0  00:10:00
2 POST-DEVELOPED_DA-2 0.26 98.00 6.10 5.86 1.53 1.84        0  00:10:00
3 POST-DEVELOPED_DA-3 0.47 90.78 6.10 5.03 2.35 3.06        0  00:10:00



  10-YEAR     

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in)

1 DROP-INLET Junction 20.75 24.80 20.75 0.00 0.00 1.80 22.54 0.00 2.26 0  00:00 0.00
2 OUTFALL-CNTRL-STRUC Junction 20.50 24.25 20.50 0.00 0.00 1.28 20.80 0.00 3.45 0  00:00 0.00
3 POST-DETAINED-OUTFALL Outfall 0.00 1.30 0.00
4 SOUTH-POND Storage Node 21.00 24.50 21.00 0.00 2.71 22.54 0.00
5 WEST-POND Storage Node 20.50 24.50 20.50 0.00 5.84 22.54 0.00



  10-YEAR     

Link Summary
SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time

ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/ Surcharged
Node Elevation Elevation Ratio Total Depth

Ratio
(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft) (min)

1 18-IN-PVC Pipe DROP-INLET WEST-POND 61.00 20.75 20.50 0.4100 18.000 0.0130 1.75 6.72 0.26 1.22 1.50 1.00 63.00
2 24-IN-PVC Pipe SOUTH-POND WEST-POND 101.00 21.00 20.50 0.5000 24.000 0.0130 1.25 15.92 0.08 1.52 1.77 0.89 0.00
3 24-IN-RCP Pipe OUTFALL-CNTRL-STRUC POST-DETAINED-OUTFALL 5.00 20.50 20.10 8.0000 24.000 0.0150 1.30 55.45 0.02 5.39 0.26 0.13 0.00
4 6-IN-ORIFICE Orifice WEST-POND OUTFALL-CNTRL-STRUC 20.50 20.50 6.000 1.28



  10-YEAR     

Subbasin Hydrology

    Subbasin : POST-DEVELOPED_DA-1

          Input Data

Area (ac) ........................................................................ 0.41
Weighted Curve Number ............................................... 92.81
Rain Gage ID ................................................................. 5-YEAR

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Paved parking & roofs 0.25 D 98.00
POND 0.08 D 90.00
Paved parking & roofs 0.00 D 98.00
> 75% grass cover, Good 0.08 D 80.00
Composite Area & Weighted CN 0.41 92.81

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 6.10
Total Runoff (in) ............................................................. 5.26
Peak Runoff (cfs) ........................................................... 2.76
Weighted Curve Number ............................................... 92.81
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  10-YEAR     

          Subbasin : POST-DEVELOPED_DA-1



  10-YEAR     

    Subbasin : POST-DEVELOPED_DA-2

          Input Data

Area (ac) ........................................................................ 0.26
Weighted Curve Number ............................................... 98.00
Rain Gage ID ................................................................. 5-YEAR

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Paved parking & roofs 0.26 D 98.00
Composite Area & Weighted CN 0.26 98.00

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 6.10
Total Runoff (in) ............................................................. 5.86
Peak Runoff (cfs) ........................................................... 1.84
Weighted Curve Number ............................................... 98.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  10-YEAR     

          Subbasin : POST-DEVELOPED_DA-2



  10-YEAR     

    Subbasin : POST-DEVELOPED_DA-3

          Input Data

Area (ac) ........................................................................ 0.47
Weighted Curve Number ............................................... 90.78
Rain Gage ID ................................................................. 5-YEAR

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Paved parking & roofs 0.22 D 98.00
POND 0.10 D 90.00
> 75% grass cover, Good 0.14 D 80.00
Composite Area & Weighted CN 0.46 90.78

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 6.10
Total Runoff (in) ............................................................. 5.03
Peak Runoff (cfs) ........................................................... 3.06
Weighted Curve Number ............................................... 90.78
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  10-YEAR     

          Subbasin : POST-DEVELOPED_DA-3



  10-YEAR     

Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)
1 DROP-INLET 20.75 24.80 4.05 20.75 0.00 0.00 -24.80 0.00 0.00
2 OUTFALL-CNTRL-STRUC 20.50 24.25 3.75 20.50 0.00 0.00 -24.25 0.00 0.00



  10-YEAR     

Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence
(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 DROP-INLET 1.80 1.80 22.54 1.79 0.00 2.26 21.01 0.26 0  12:22 0  00:00 0.00 0.00
2 OUTFALL-CNTRL-STRUC 1.28 0.00 20.80 0.30 0.00 3.45 20.60 0.10 0  12:30 0  00:00 0.00 0.00



  10-YEAR     

Pipe Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No. of

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in) (cfs)
1 18-IN-PVC 61.00 20.75 0.00 20.50 0.00 0.25 0.4100 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
2 24-IN-PVC 101.00 21.00 0.00 20.50 0.00 0.50 0.5000 CIRCULAR 24.000 24.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
3 24-IN-RCP 5.00 20.50 0.00 20.10 20.10 0.40 8.0000 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1



  10-YEAR     

Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 18-IN-PVC 1.75 0  12:05 6.72 0.26 1.22 0.83 1.50 1.00 63.00 SURCHARGED
2 24-IN-PVC 1.25 0  12:00 15.92 0.08 1.52 1.11 1.77 0.89 0.00 Calculated
3 24-IN-RCP 1.30 0  12:28 55.45 0.02 5.39 0.02 0.26 0.13 0.00 Calculated



  10-YEAR     

Storage Nodes

    Storage Node : SOUTH-POND

          Input Data

21.00
24.50
3.50
21.00
0.00
0.00
0.00

          Storage Area Volume Curves
Storage Curve : SOUTH-POND-STORAGE

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 416.00 0.000

0.25 602.04 127.26
0.50 792.58 301.59
0.75 987.14 524.05
1.00 1185.23 795.60
1.25 1386.85 1117.11
1.50 1592.01 1489.47
1.75 1800.71 1913.56
2.00 2012.94 2390.27
2.25 2228.70 2920.48
2.50 2448.00 3505.07
2.75 2670.83 4144.92
3.00 2897.19 4840.92
3.25 3127.09 5593.96
3.50 3360.53 6404.91

Evaporation Loss ...............................................................

Invert Elevation (ft) .............................................................
Max (Rim) Elevation (ft) .....................................................
Max (Rim) Offset (ft) ..........................................................
Initial Water Elevation (ft) ...................................................
Initial Water Depth (ft) ........................................................
Ponded Area (ft²) ................................................................



  10-YEAR     



  10-YEAR     

    Storage Node : SOUTH-POND (continued)

          Output Summary Results

2.71
2.71
1.25
0.00
22.54
1.54
21.20
0.2
0  12:23
0.000
0
0
0.00

Total Time Flooded (min) ...................................................
Total Retention Time (sec) .................................................

Max HGL Depth Attained (ft) ..............................................
Average HGL Elevation Attained (ft) ..................................
Average HGL Depth Attained (ft) .......................................
Time of Max HGL Occurrence (days hh:mm) ....................
Total Exfiltration Volume (1000-ft³) ....................................
Total Flooded Volume (ac-in) .............................................

Peak Inflow (cfs) ................................................................
Peak Lateral Inflow (cfs) ....................................................
Peak Outflow (cfs) ..............................................................
Peak Exfiltration Flow Rate (cfm) .......................................
Max HGL Elevation Attained (ft) .........................................



  10-YEAR     

    Storage Node : WEST-POND

          Input Data

20.50
24.50
4.00
20.50
0.00
0.00
0.00

          Storage Area Volume Curves
Storage Curve : WEST-POND-STORAGE

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 3131.17 0.000

0.25 3214.73 793.24
0.50 3298.68 1607.42
0.75 3383.02 2442.63
1.00 3467.76 3298.98
1.25 3552.89 4176.56
1.50 3638.41 5075.47
1.75 3724.33 5995.81
2.00 3810.64 6937.68
2.25 3897.34 7901.18
2.50 3984.43 8886.40
2.75 4071.92 9893.44
3.00 4159.79 10922.40
3.25 4248.07 11973.38
3.50 4336.73 13046.48
3.75 4425.79 14141.80
4.00 4515.24 15259.43

Initial Water Depth (ft) ........................................................
Ponded Area (ft²) ................................................................
Evaporation Loss ...............................................................

Invert Elevation (ft) .............................................................
Max (Rim) Elevation (ft) .....................................................
Max (Rim) Offset (ft) ..........................................................
Initial Water Elevation (ft) ...................................................



  10-YEAR     



  10-YEAR     

    Storage Node : WEST-POND (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 6-IN-ORIFICE Side CIRCULAR No 6.00 20.50 0.61

          Output Summary Results

5.84
3.00
1.28
0.00
22.54
2.04
20.88
0.38
0  12:23
0.000
0
0
0.00

Total Exfiltration Volume (1000-ft³) ....................................
Total Flooded Volume (ac-in) .............................................
Total Time Flooded (min) ...................................................
Total Retention Time (sec) .................................................

Peak Exfiltration Flow Rate (cfm) .......................................
Max HGL Elevation Attained (ft) .........................................
Max HGL Depth Attained (ft) ..............................................
Average HGL Elevation Attained (ft) ..................................
Average HGL Depth Attained (ft) .......................................
Time of Max HGL Occurrence (days hh:mm) ....................

Peak Inflow (cfs) ................................................................
Peak Lateral Inflow (cfs) ....................................................
Peak Outflow (cfs) ..............................................................



  10-YEAR     

Project Description
24-065 RATIONAL METHOD.SPF

Project Options
CFS
Elevation
Rational
SCS TR-55
Hydrodynamic
YES
NO

Analysis Options
Nov 04, 2024 00:00:00
Nov 05, 2024 00:00:00
Nov 04, 2024 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
0
5
3
0
3
0
0
0
0
0
0
0
0
0
0
0
0

Rainfall Details
10 year(s)

        Outlets ..........................................................................
Pollutants ..............................................................................
Land Uses ............................................................................

Return Period........................................................................

Links......................................................................................
        Channels ......................................................................
        Pipes ............................................................................
        Pumps ..........................................................................
        Orifices .........................................................................
        Weirs ............................................................................

Nodes....................................................................................
        Junctions ......................................................................
        Outfalls .........................................................................
        Flow Diversions ...........................................................
        Inlets ............................................................................
        Storage Nodes .............................................................

Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................
Reporting Time Step ............................................................
Routing Time Step ................................................................

Rain Gages ...........................................................................
Subbasins..............................................................................

Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................

File Name .............................................................................

Flow Units .............................................................................
Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................

achapa
Highlight

achapa
Highlight



  10-YEAR     

Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 POST-DEVELOPED_DA-1 0.41 0.7500 1.29 0.97 0.40 2.39 0  00:10:00
2 POST-DEVELOPED_DA-2 0.26 0.9000 1.29 1.16 0.30 1.82 0  00:10:00
3 POST-DEVELOPED_DA-3 0.47 0.6900 1.29 0.89 0.42 2.50 0  00:10:00
4 POST-DEVELOPED_DA-4 0.05 0.3000 1.29 0.39 0.02 0.12 0  00:10:00
5 PRE-DEVELOPED-DA 1.19 0.3000 2.21 0.66 0.79 1.71 0  00:27:41



  10-YEAR     

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 POST-DETAINED-OUTFALL Outfall 0.00 0.00 0.00
2 POST-UNDETAINED-OUTFALL Outfall 0.00 0.00 0.00
3 PRE-DEVELOPED-OUTFALL Outfall 0.00 0.00 0.00



  10-YEAR     

Subbasin Hydrology

    Subbasin : POST-DEVELOPED_DA-1

          Input Data

Area (ac) ........................................................................ 0.41
Weighted Runoff Coefficient .......................................... 0.7500

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
ROOF 0.25 D 0.90
POND 0.08 D 0.75
PAVEMENT 0.00 D 0.90
GRASS 0.08 D 0.30
Composite Area & Weighted Runoff Coeff. 0.41 0.75

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.29
Total Runoff (in) ............................................................. 0.97
Peak Runoff (cfs) ........................................................... 2.39
Rainfall Intensity ............................................................. 7.760
Weighted Runoff Coefficient .......................................... 0.7500
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  10-YEAR     

          Subbasin : POST-DEVELOPED_DA-1



  10-YEAR     

    Subbasin : POST-DEVELOPED_DA-2

          Input Data

Area (ac) ........................................................................ 0.26
Weighted Runoff Coefficient .......................................... 0.9000

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
PAVEMENT 0.26 D 0.90
Composite Area & Weighted Runoff Coeff. 0.26 0.90

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.29
Total Runoff (in) ............................................................. 1.16
Peak Runoff (cfs) ........................................................... 1.82
Rainfall Intensity ............................................................. 7.760
Weighted Runoff Coefficient .......................................... 0.9000
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  10-YEAR     

          Subbasin : POST-DEVELOPED_DA-2



  10-YEAR     

    Subbasin : POST-DEVELOPED_DA-3

          Input Data

Area (ac) ........................................................................ 0.47
Weighted Runoff Coefficient .......................................... 0.6900

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
PAVEMENT 0.22 D 0.90
POND 0.10 D 0.75
GRASS 0.14 D 0.30
Composite Area & Weighted Runoff Coeff. 0.46 0.69

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.29
Total Runoff (in) ............................................................. 0.89
Peak Runoff (cfs) ........................................................... 2.50
Rainfall Intensity ............................................................. 7.760
Weighted Runoff Coefficient .......................................... 0.6900
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  10-YEAR     

          Subbasin : POST-DEVELOPED_DA-3



  10-YEAR     

    Subbasin : POST-DEVELOPED_DA-4

          Input Data

Area (ac) ........................................................................ 0.05
Weighted Runoff Coefficient .......................................... 0.3000

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
GRASS 0.05 D 0.30
Composite Area & Weighted Runoff Coeff. 0.05 0.30

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.29
Total Runoff (in) ............................................................. 0.39
Peak Runoff (cfs) ........................................................... 0.12
Rainfall Intensity ............................................................. 7.760
Weighted Runoff Coefficient .......................................... 0.3000
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  10-YEAR     

          Subbasin : POST-DEVELOPED_DA-4



  10-YEAR     

    Subbasin : PRE-DEVELOPED-DA

          Input Data

Area (ac) ........................................................................ 1.19
Weighted Runoff Coefficient .......................................... 0.3000

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
GRASS 1.19 D 0.30
Composite Area & Weighted Runoff Coeff. 1.19 0.30

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : 0.40 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 0.99 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 4.01 0.00 0.00
    Velocity (ft/sec) : 0.07 0.00 0.00
    Computed Flow Time (min) : 25.41 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 98.41 0.00 0.00
    Slope (%) : 0.2 0.00 0.00
    Surface Type : Unpaved Unpaved Unpaved
    Velocity (ft/sec) : 0.72 0.00 0.00
    Computed Flow Time (min) : 2.28 0.00 0.00
Total TOC (min) ..................27.69

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 2.21
Total Runoff (in) ............................................................. 0.66
Peak Runoff (cfs) ........................................................... 1.71
Rainfall Intensity ............................................................. 4.788
Weighted Runoff Coefficient .......................................... 0.3000
Time of Concentration (days hh:mm:ss) ........................ 0 00:27:41 



  10-YEAR     

          Subbasin : PRE-DEVELOPED-DA



  10-YEAR     

Project Description
24-065 SCS METHOD.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Hydrodynamic
YES
NO

Analysis Options
Nov 04, 2024 00:00:00
Nov 05, 2024 00:00:00
Nov 04, 2024 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
15 seconds

Number of Elements
Qty
4
3
5
2
1
0
0
2
4
0
3
0
1
0
0
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 100-YEAR Time Series 100-YEAR Cumulative inches Texas Nueces 100 11.30 SCS Type II 24-hr
2 10-YEAR Time Series 10-YEAR Cumulative inches Texas Nueces 10 7.30 SCS Type II 24-hr
3 25-YEAR Time Series 25-YEAR Cumulative inches Texas Nueces 25 8.60 SCS Type II 24-hr
4 5-YEAR Time Series 5-YEAR Cumulative inches Texas Nueces 5 6.10 SCS Type II 24-hr

        Outlets ................................................
Pollutants ....................................................
Land Uses ...................................................

Links.............................................................
        Channels ............................................
        Pipes ..................................................
        Pumps ................................................
        Orifices ...............................................
        Weirs ..................................................

Nodes...........................................................
        Junctions ............................................
        Outfalls ...............................................
        Flow Diversions ..................................
        Inlets ...................................................
        Storage Nodes ...................................

Runoff (Dry Weather) Time Step ................
Runoff (Wet Weather) Time Step ...............
Reporting Time Step ...................................
Routing Time Step ......................................

Rain Gages .................................................
Subbasins....................................................

Enable Overflow Ponding at Nodes ............
Skip Steady State Analysis Time Periods ...

Start Analysis On ........................................
End Analysis On ..........................................
Start Reporting On ......................................
Antecedent Dry Days ..................................

File Name ....................................................

Flow Units ...................................................
Elevation Type ............................................
Hydrology Method .......................................
Time of Concentration (TOC) Method ........
Link Routing Method ...................................

achapa
Highlight

achapa
Highlight



  10-YEAR     

Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 POST-DEVELOPED_DA-1 0.41 92.81 7.30 6.45 2.64 3.34        0  00:10:00
2 POST-DEVELOPED_DA-2 0.26 98.00 7.30 7.06 1.84 2.21        0  00:10:00
3 POST-DEVELOPED_DA-3 0.47 90.78 7.30 6.21 2.90 3.74        0  00:10:00



  10-YEAR     

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in)

1 DROP-INLET Junction 20.75 24.80 20.75 0.00 0.00 2.16 22.91 0.00 1.89 0  00:00 0.00
2 OUTFALL-CNTRL-STRUC Junction 20.50 24.25 20.50 0.00 0.00 1.40 20.82 0.00 3.43 0  00:00 0.00
3 POST-DETAINED-OUTFALL Outfall 0.00 1.44 0.00
4 SOUTH-POND Storage Node 21.00 24.50 21.00 0.00 3.27 22.91 0.00
5 WEST-POND Storage Node 20.50 24.50 20.50 0.00 6.83 22.91 0.00



  10-YEAR     

Link Summary
SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time

ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/ Surcharged
Node Elevation Elevation Ratio Total Depth

Ratio
(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft) (min)

1 18-IN-PVC Pipe DROP-INLET WEST-POND 61.00 20.75 20.50 0.4100 18.000 0.0130 2.12 6.72 0.32 1.29 1.50 1.00 112.00
2 24-IN-PVC Pipe SOUTH-POND WEST-POND 101.00 21.00 20.50 0.5000 24.000 0.0130 1.27 15.92 0.08 1.37 1.96 0.98 0.00
3 24-IN-RCP Pipe OUTFALL-CNTRL-STRUC POST-DETAINED-OUTFALL 5.00 20.50 20.10 8.0000 24.000 0.0150 1.44 55.45 0.03 5.50 0.27 0.14 0.00
4 6-IN-ORIFICE Orifice WEST-POND OUTFALL-CNTRL-STRUC 20.50 20.50 6.000 1.40



  10-YEAR     

Subbasin Hydrology

    Subbasin : POST-DEVELOPED_DA-1

          Input Data

Area (ac) ........................................................................ 0.41
Weighted Curve Number ............................................... 92.81
Rain Gage ID ................................................................. 10-YEAR

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Paved parking & roofs 0.25 D 98.00
POND 0.08 D 90.00
Paved parking & roofs 0.00 D 98.00
> 75% grass cover, Good 0.08 D 80.00
Composite Area & Weighted CN 0.41 92.81

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 7.30
Total Runoff (in) ............................................................. 6.45
Peak Runoff (cfs) ........................................................... 3.34
Weighted Curve Number ............................................... 92.81
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  10-YEAR     

          Subbasin : POST-DEVELOPED_DA-1



  10-YEAR     

    Subbasin : POST-DEVELOPED_DA-2

          Input Data

Area (ac) ........................................................................ 0.26
Weighted Curve Number ............................................... 98.00
Rain Gage ID ................................................................. 10-YEAR

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Paved parking & roofs 0.26 D 98.00
Composite Area & Weighted CN 0.26 98.00

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 7.30
Total Runoff (in) ............................................................. 7.06
Peak Runoff (cfs) ........................................................... 2.21
Weighted Curve Number ............................................... 98.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  10-YEAR     

          Subbasin : POST-DEVELOPED_DA-2



  10-YEAR     

    Subbasin : POST-DEVELOPED_DA-3

          Input Data

Area (ac) ........................................................................ 0.47
Weighted Curve Number ............................................... 90.78
Rain Gage ID ................................................................. 10-YEAR

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Paved parking & roofs 0.22 D 98.00
POND 0.10 D 90.00
> 75% grass cover, Good 0.14 D 80.00
Composite Area & Weighted CN 0.46 90.78

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 7.30
Total Runoff (in) ............................................................. 6.21
Peak Runoff (cfs) ........................................................... 3.74
Weighted Curve Number ............................................... 90.78
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  10-YEAR     

          Subbasin : POST-DEVELOPED_DA-3



  10-YEAR     

Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)
1 DROP-INLET 20.75 24.80 4.05 20.75 0.00 0.00 -24.80 0.00 0.00
2 OUTFALL-CNTRL-STRUC 20.50 24.25 3.75 20.50 0.00 0.00 -24.25 0.00 0.00



  10-YEAR     

Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence
(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 DROP-INLET 2.16 2.16 22.91 2.16 0.00 1.89 21.08 0.33 0  12:25 0  00:00 0.00 0.00
2 OUTFALL-CNTRL-STRUC 1.40 0.00 20.82 0.32 0.00 3.43 20.61 0.11 0  12:24 0  00:00 0.00 0.00



  10-YEAR     

Pipe Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No. of

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in) (cfs)
1 18-IN-PVC 61.00 20.75 0.00 20.50 0.00 0.25 0.4100 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
2 24-IN-PVC 101.00 21.00 0.00 20.50 0.00 0.50 0.5000 CIRCULAR 24.000 24.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
3 24-IN-RCP 5.00 20.50 0.00 20.10 20.10 0.40 8.0000 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1



  10-YEAR     

Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 18-IN-PVC 2.12 0  12:05 6.72 0.32 1.29 0.79 1.50 1.00 112.00 SURCHARGED
2 24-IN-PVC 1.27 0  12:00 15.92 0.08 1.37 1.23 1.96 0.98 0.00 Calculated
3 24-IN-RCP 1.44 0  12:22 55.45 0.03 5.50 0.02 0.27 0.14 0.00 Calculated



  10-YEAR     

Storage Nodes

    Storage Node : SOUTH-POND

          Input Data

21.00
24.50
3.50
21.00
0.00
0.00
0.00

          Storage Area Volume Curves
Storage Curve : SOUTH-POND-STORAGE

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 416.00 0.000

0.25 602.04 127.26
0.50 792.58 301.59
0.75 987.14 524.05
1.00 1185.23 795.60
1.25 1386.85 1117.11
1.50 1592.01 1489.47
1.75 1800.71 1913.56
2.00 2012.94 2390.27
2.25 2228.70 2920.48
2.50 2448.00 3505.07
2.75 2670.83 4144.92
3.00 2897.19 4840.92
3.25 3127.09 5593.96
3.50 3360.53 6404.91

Evaporation Loss ...............................................................

Invert Elevation (ft) .............................................................
Max (Rim) Elevation (ft) .....................................................
Max (Rim) Offset (ft) ..........................................................
Initial Water Elevation (ft) ...................................................
Initial Water Depth (ft) ........................................................
Ponded Area (ft²) ................................................................



  10-YEAR     



  10-YEAR     

    Storage Node : SOUTH-POND (continued)

          Output Summary Results

3.27
3.27
1.27
0.00
22.91
1.91
21.26
0.26
0  12:24
0.000
0
0
0.00

Total Time Flooded (min) ...................................................
Total Retention Time (sec) .................................................

Max HGL Depth Attained (ft) ..............................................
Average HGL Elevation Attained (ft) ..................................
Average HGL Depth Attained (ft) .......................................
Time of Max HGL Occurrence (days hh:mm) ....................
Total Exfiltration Volume (1000-ft³) ....................................
Total Flooded Volume (ac-in) .............................................

Peak Inflow (cfs) ................................................................
Peak Lateral Inflow (cfs) ....................................................
Peak Outflow (cfs) ..............................................................
Peak Exfiltration Flow Rate (cfm) .......................................
Max HGL Elevation Attained (ft) .........................................



  10-YEAR     

    Storage Node : WEST-POND

          Input Data

20.50
24.50
4.00
20.50
0.00
0.00
0.00

          Storage Area Volume Curves
Storage Curve : WEST-POND-STORAGE

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 3131.17 0.000

0.25 3214.73 793.24
0.50 3298.68 1607.42
0.75 3383.02 2442.63
1.00 3467.76 3298.98
1.25 3552.89 4176.56
1.50 3638.41 5075.47
1.75 3724.33 5995.81
2.00 3810.64 6937.68
2.25 3897.34 7901.18
2.50 3984.43 8886.40
2.75 4071.92 9893.44
3.00 4159.79 10922.40
3.25 4248.07 11973.38
3.50 4336.73 13046.48
3.75 4425.79 14141.80
4.00 4515.24 15259.43

Initial Water Depth (ft) ........................................................
Ponded Area (ft²) ................................................................
Evaporation Loss ...............................................................

Invert Elevation (ft) .............................................................
Max (Rim) Elevation (ft) .....................................................
Max (Rim) Offset (ft) ..........................................................
Initial Water Elevation (ft) ...................................................



  10-YEAR     



  10-YEAR     

    Storage Node : WEST-POND (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 6-IN-ORIFICE Side CIRCULAR No 6.00 20.50 0.61

          Output Summary Results

6.83
3.66
1.40
0.00
22.91
2.41
20.97
0.47
0  12:24
0.000
0
0
0.00

Total Exfiltration Volume (1000-ft³) ....................................
Total Flooded Volume (ac-in) .............................................
Total Time Flooded (min) ...................................................
Total Retention Time (sec) .................................................

Peak Exfiltration Flow Rate (cfm) .......................................
Max HGL Elevation Attained (ft) .........................................
Max HGL Depth Attained (ft) ..............................................
Average HGL Elevation Attained (ft) ..................................
Average HGL Depth Attained (ft) .......................................
Time of Max HGL Occurrence (days hh:mm) ....................

Peak Inflow (cfs) ................................................................
Peak Lateral Inflow (cfs) ....................................................
Peak Outflow (cfs) ..............................................................



  25-YEAR     

Project Description
24-065 RATIONAL METHOD.SPF

Project Options
CFS
Elevation
Rational
SCS TR-55
Hydrodynamic
YES
NO

Analysis Options
Nov 04, 2024 00:00:00
Nov 05, 2024 00:00:00
Nov 04, 2024 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
0
5
3
0
3
0
0
0
0
0
0
0
0
0
0
0
0

Rainfall Details
25 year(s)

        Outlets ..........................................................................
Pollutants ..............................................................................
Land Uses ............................................................................

Return Period........................................................................

Links......................................................................................
        Channels ......................................................................
        Pipes ............................................................................
        Pumps ..........................................................................
        Orifices .........................................................................
        Weirs ............................................................................

Nodes....................................................................................
        Junctions ......................................................................
        Outfalls .........................................................................
        Flow Diversions ...........................................................
        Inlets ............................................................................
        Storage Nodes .............................................................

Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................
Reporting Time Step ............................................................
Routing Time Step ................................................................

Rain Gages ...........................................................................
Subbasins..............................................................................

Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................

File Name .............................................................................

Flow Units .............................................................................
Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................

achapa
Highlight

achapa
Highlight



  25-YEAR     

Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 POST-DEVELOPED_DA-1 0.41 0.7500 1.56 1.17 0.48 2.88 0  00:10:00
2 POST-DEVELOPED_DA-2 0.26 0.9000 1.56 1.41 0.37 2.20 0  00:10:00
3 POST-DEVELOPED_DA-3 0.47 0.6900 1.56 1.08 0.50 3.02 0  00:10:00
4 POST-DEVELOPED_DA-4 0.05 0.3000 1.56 0.47 0.02 0.14 0  00:10:00
5 PRE-DEVELOPED-DA 1.19 0.3000 2.65 0.80 0.94 2.05 0  00:27:41



  25-YEAR     

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 POST-DETAINED-OUTFALL Outfall 0.00 0.00 0.00
2 POST-UNDETAINED-OUTFALL Outfall 0.00 0.00 0.00
3 PRE-DEVELOPED-OUTFALL Outfall 0.00 0.00 0.00



  25-YEAR     

Subbasin Hydrology

    Subbasin : POST-DEVELOPED_DA-1

          Input Data

Area (ac) ........................................................................ 0.41
Weighted Runoff Coefficient .......................................... 0.7500

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
ROOF 0.25 D 0.90
POND 0.08 D 0.75
PAVEMENT 0.00 D 0.90
GRASS 0.08 D 0.30
Composite Area & Weighted Runoff Coeff. 0.41 0.75

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.56
Total Runoff (in) ............................................................. 1.17
Peak Runoff (cfs) ........................................................... 2.88
Rainfall Intensity ............................................................. 9.370
Weighted Runoff Coefficient .......................................... 0.7500
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  25-YEAR     

          Subbasin : POST-DEVELOPED_DA-1



  25-YEAR     

    Subbasin : POST-DEVELOPED_DA-2

          Input Data

Area (ac) ........................................................................ 0.26
Weighted Runoff Coefficient .......................................... 0.9000

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
PAVEMENT 0.26 D 0.90
Composite Area & Weighted Runoff Coeff. 0.26 0.90

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.56
Total Runoff (in) ............................................................. 1.41
Peak Runoff (cfs) ........................................................... 2.20
Rainfall Intensity ............................................................. 9.370
Weighted Runoff Coefficient .......................................... 0.9000
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  25-YEAR     

          Subbasin : POST-DEVELOPED_DA-2



  25-YEAR     

    Subbasin : POST-DEVELOPED_DA-3

          Input Data

Area (ac) ........................................................................ 0.47
Weighted Runoff Coefficient .......................................... 0.6900

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
PAVEMENT 0.22 D 0.90
POND 0.10 D 0.75
GRASS 0.14 D 0.30
Composite Area & Weighted Runoff Coeff. 0.46 0.69

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.56
Total Runoff (in) ............................................................. 1.08
Peak Runoff (cfs) ........................................................... 3.02
Rainfall Intensity ............................................................. 9.370
Weighted Runoff Coefficient .......................................... 0.6900
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  25-YEAR     

          Subbasin : POST-DEVELOPED_DA-3



  25-YEAR     

    Subbasin : POST-DEVELOPED_DA-4

          Input Data

Area (ac) ........................................................................ 0.05
Weighted Runoff Coefficient .......................................... 0.3000

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
GRASS 0.05 D 0.30
Composite Area & Weighted Runoff Coeff. 0.05 0.30

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.56
Total Runoff (in) ............................................................. 0.47
Peak Runoff (cfs) ........................................................... 0.14
Rainfall Intensity ............................................................. 9.370
Weighted Runoff Coefficient .......................................... 0.3000
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  25-YEAR     

          Subbasin : POST-DEVELOPED_DA-4



  25-YEAR     

    Subbasin : PRE-DEVELOPED-DA

          Input Data

Area (ac) ........................................................................ 1.19
Weighted Runoff Coefficient .......................................... 0.3000

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
GRASS 1.19 D 0.30
Composite Area & Weighted Runoff Coeff. 1.19 0.30

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : 0.40 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 0.99 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 4.01 0.00 0.00
    Velocity (ft/sec) : 0.07 0.00 0.00
    Computed Flow Time (min) : 25.41 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 98.41 0.00 0.00
    Slope (%) : 0.2 0.00 0.00
    Surface Type : Unpaved Unpaved Unpaved
    Velocity (ft/sec) : 0.72 0.00 0.00
    Computed Flow Time (min) : 2.28 0.00 0.00
Total TOC (min) ..................27.69

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 2.65
Total Runoff (in) ............................................................. 0.80
Peak Runoff (cfs) ........................................................... 2.05
Rainfall Intensity ............................................................. 5.748
Weighted Runoff Coefficient .......................................... 0.3000
Time of Concentration (days hh:mm:ss) ........................ 0 00:27:41 



  25-YEAR     

          Subbasin : PRE-DEVELOPED-DA



  25-YEAR     

Project Description
24-065 SCS METHOD.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Hydrodynamic
YES
NO

Analysis Options
Nov 04, 2024 00:00:00
Nov 05, 2024 00:00:00
Nov 04, 2024 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
15 seconds

Number of Elements
Qty
4
3
5
2
1
0
0
2
4
0
3
0
1
0
0
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 100-YEAR Time Series 100-YEAR Cumulative inches Texas Nueces 100 11.30 SCS Type II 24-hr
2 10-YEAR Time Series 10-YEAR Cumulative inches Texas Nueces 10 7.30 SCS Type II 24-hr
3 25-YEAR Time Series 25-YEAR Cumulative inches Texas Nueces 25 8.60 SCS Type II 24-hr
4 5-YEAR Time Series 5-YEAR Cumulative inches Texas Nueces 5 6.10 SCS Type II 24-hr

        Outlets ................................................
Pollutants ....................................................
Land Uses ...................................................

Links.............................................................
        Channels ............................................
        Pipes ..................................................
        Pumps ................................................
        Orifices ...............................................
        Weirs ..................................................

Nodes...........................................................
        Junctions ............................................
        Outfalls ...............................................
        Flow Diversions ..................................
        Inlets ...................................................
        Storage Nodes ...................................

Runoff (Dry Weather) Time Step ................
Runoff (Wet Weather) Time Step ...............
Reporting Time Step ...................................
Routing Time Step ......................................

Rain Gages .................................................
Subbasins....................................................

Enable Overflow Ponding at Nodes ............
Skip Steady State Analysis Time Periods ...

Start Analysis On ........................................
End Analysis On ..........................................
Start Reporting On ......................................
Antecedent Dry Days ..................................

File Name ....................................................

Flow Units ...................................................
Elevation Type ............................................
Hydrology Method .......................................
Time of Concentration (TOC) Method ........
Link Routing Method ...................................

achapa
Highlight

achapa
Highlight



  25-YEAR     

Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 POST-DEVELOPED_DA-1 0.41 92.81 8.60 7.74 3.17 3.97        0  00:10:00
2 POST-DEVELOPED_DA-2 0.26 98.00 8.60 8.36 2.18 2.60        0  00:10:00
3 POST-DEVELOPED_DA-3 0.47 90.78 8.60 7.49 3.50 4.46        0  00:10:00



  25-YEAR     

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in)

1 DROP-INLET Junction 20.75 24.80 20.75 0.00 0.00 2.54 23.29 0.00 1.51 0  00:00 0.00
2 OUTFALL-CNTRL-STRUC Junction 20.50 24.25 20.50 0.00 0.00 1.52 20.84 0.00 3.41 0  00:00 0.00
3 POST-DETAINED-OUTFALL Outfall 0.00 1.55 0.00
4 SOUTH-POND Storage Node 21.00 24.50 21.00 0.00 3.88 23.29 0.00
5 WEST-POND Storage Node 20.50 24.50 20.50 0.00 7.85 23.29 0.00



  25-YEAR     

Link Summary
SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time

ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/ Surcharged
Node Elevation Elevation Ratio Total Depth

Ratio
(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft) (min)

1 18-IN-PVC Pipe DROP-INLET WEST-POND 61.00 20.75 20.50 0.4100 18.000 0.0130 2.50 6.72 0.37 1.41 1.50 1.00 157.00
2 24-IN-PVC Pipe SOUTH-POND WEST-POND 101.00 21.00 20.50 0.5000 24.000 0.0130 1.28 15.92 0.08 1.12 2.00 1.00 67.00
3 24-IN-RCP Pipe OUTFALL-CNTRL-STRUC POST-DETAINED-OUTFALL 5.00 20.50 20.10 8.0000 24.000 0.0150 1.55 55.45 0.03 5.68 0.28 0.14 0.00
4 6-IN-ORIFICE Orifice WEST-POND OUTFALL-CNTRL-STRUC 20.50 20.50 6.000 1.52



  25-YEAR     

Subbasin Hydrology

    Subbasin : POST-DEVELOPED_DA-1

          Input Data

Area (ac) ........................................................................ 0.41
Weighted Curve Number ............................................... 92.81
Rain Gage ID ................................................................. 25-YEAR

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Paved parking & roofs 0.25 D 98.00
POND 0.08 D 90.00
Paved parking & roofs 0.00 D 98.00
> 75% grass cover, Good 0.08 D 80.00
Composite Area & Weighted CN 0.41 92.81

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 8.60
Total Runoff (in) ............................................................. 7.74
Peak Runoff (cfs) ........................................................... 3.97
Weighted Curve Number ............................................... 92.81
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  25-YEAR     

          Subbasin : POST-DEVELOPED_DA-1



  25-YEAR     

    Subbasin : POST-DEVELOPED_DA-2

          Input Data

Area (ac) ........................................................................ 0.26
Weighted Curve Number ............................................... 98.00
Rain Gage ID ................................................................. 25-YEAR

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Paved parking & roofs 0.26 D 98.00
Composite Area & Weighted CN 0.26 98.00

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 8.60
Total Runoff (in) ............................................................. 8.36
Peak Runoff (cfs) ........................................................... 2.60
Weighted Curve Number ............................................... 98.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  25-YEAR     

          Subbasin : POST-DEVELOPED_DA-2



  25-YEAR     

    Subbasin : POST-DEVELOPED_DA-3

          Input Data

Area (ac) ........................................................................ 0.47
Weighted Curve Number ............................................... 90.78
Rain Gage ID ................................................................. 25-YEAR

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Paved parking & roofs 0.22 D 98.00
POND 0.10 D 90.00
> 75% grass cover, Good 0.14 D 80.00
Composite Area & Weighted CN 0.46 90.78

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 8.60
Total Runoff (in) ............................................................. 7.49
Peak Runoff (cfs) ........................................................... 4.46
Weighted Curve Number ............................................... 90.78
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  25-YEAR     

          Subbasin : POST-DEVELOPED_DA-3



  25-YEAR     

Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)
1 DROP-INLET 20.75 24.80 4.05 20.75 0.00 0.00 -24.80 0.00 0.00
2 OUTFALL-CNTRL-STRUC 20.50 24.25 3.75 20.50 0.00 0.00 -24.25 0.00 0.00



  25-YEAR     

Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence
(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 DROP-INLET 2.54 2.54 23.29 2.54 0.00 1.51 21.17 0.42 0  12:27 0  00:00 0.00 0.00
2 OUTFALL-CNTRL-STRUC 1.52 0.00 20.84 0.34 0.00 3.41 20.62 0.12 0  12:30 0  00:00 0.00 0.00



  25-YEAR     

Pipe Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No. of

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in) (cfs)
1 18-IN-PVC 61.00 20.75 0.00 20.50 0.00 0.25 0.4100 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
2 24-IN-PVC 101.00 21.00 0.00 20.50 0.00 0.50 0.5000 CIRCULAR 24.000 24.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
3 24-IN-RCP 5.00 20.50 0.00 20.10 20.10 0.40 8.0000 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1



  25-YEAR     

Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 18-IN-PVC 2.50 0  12:05 6.72 0.37 1.41 0.72 1.50 1.00 157.00 SURCHARGED
2 24-IN-PVC 1.28 0  11:58 15.92 0.08 1.12 1.50 2.00 1.00 67.00 SURCHARGED
3 24-IN-RCP 1.55 0  12:25 55.45 0.03 5.68 0.01 0.28 0.14 0.00 Calculated



  25-YEAR     

Storage Nodes

    Storage Node : SOUTH-POND

          Input Data

21.00
24.50
3.50
21.00
0.00
0.00
0.00

          Storage Area Volume Curves
Storage Curve : SOUTH-POND-STORAGE

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 416.00 0.000

0.25 602.04 127.26
0.50 792.58 301.59
0.75 987.14 524.05
1.00 1185.23 795.60
1.25 1386.85 1117.11
1.50 1592.01 1489.47
1.75 1800.71 1913.56
2.00 2012.94 2390.27
2.25 2228.70 2920.48
2.50 2448.00 3505.07
2.75 2670.83 4144.92
3.00 2897.19 4840.92
3.25 3127.09 5593.96
3.50 3360.53 6404.91

Evaporation Loss ...............................................................

Invert Elevation (ft) .............................................................
Max (Rim) Elevation (ft) .....................................................
Max (Rim) Offset (ft) ..........................................................
Initial Water Elevation (ft) ...................................................
Initial Water Depth (ft) ........................................................
Ponded Area (ft²) ................................................................



  25-YEAR     



  25-YEAR     

    Storage Node : SOUTH-POND (continued)

          Output Summary Results

3.88
3.88
1.28
0.00
23.29
2.29
21.34
0.34
0  12:27
0.000
0
0
0.00

Total Time Flooded (min) ...................................................
Total Retention Time (sec) .................................................

Max HGL Depth Attained (ft) ..............................................
Average HGL Elevation Attained (ft) ..................................
Average HGL Depth Attained (ft) .......................................
Time of Max HGL Occurrence (days hh:mm) ....................
Total Exfiltration Volume (1000-ft³) ....................................
Total Flooded Volume (ac-in) .............................................

Peak Inflow (cfs) ................................................................
Peak Lateral Inflow (cfs) ....................................................
Peak Outflow (cfs) ..............................................................
Peak Exfiltration Flow Rate (cfm) .......................................
Max HGL Elevation Attained (ft) .........................................



  25-YEAR     

    Storage Node : WEST-POND

          Input Data

20.50
24.50
4.00
20.50
0.00
0.00
0.00

          Storage Area Volume Curves
Storage Curve : WEST-POND-STORAGE

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 3131.17 0.000

0.25 3214.73 793.24
0.50 3298.68 1607.42
0.75 3383.02 2442.63
1.00 3467.76 3298.98
1.25 3552.89 4176.56
1.50 3638.41 5075.47
1.75 3724.33 5995.81
2.00 3810.64 6937.68
2.25 3897.34 7901.18
2.50 3984.43 8886.40
2.75 4071.92 9893.44
3.00 4159.79 10922.40
3.25 4248.07 11973.38
3.50 4336.73 13046.48
3.75 4425.79 14141.80
4.00 4515.24 15259.43

Initial Water Depth (ft) ........................................................
Ponded Area (ft²) ................................................................
Evaporation Loss ...............................................................

Invert Elevation (ft) .............................................................
Max (Rim) Elevation (ft) .....................................................
Max (Rim) Offset (ft) ..........................................................
Initial Water Elevation (ft) ...................................................



  25-YEAR     



  25-YEAR     

    Storage Node : WEST-POND (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 6-IN-ORIFICE Side CIRCULAR No 6.00 20.50 0.61

          Output Summary Results

7.85
4.37
1.52
0.00
23.29
2.79
21.07
0.57
0  12:27
0.000
0
0
0.00

Total Exfiltration Volume (1000-ft³) ....................................
Total Flooded Volume (ac-in) .............................................
Total Time Flooded (min) ...................................................
Total Retention Time (sec) .................................................

Peak Exfiltration Flow Rate (cfm) .......................................
Max HGL Elevation Attained (ft) .........................................
Max HGL Depth Attained (ft) ..............................................
Average HGL Elevation Attained (ft) ..................................
Average HGL Depth Attained (ft) .......................................
Time of Max HGL Occurrence (days hh:mm) ....................

Peak Inflow (cfs) ................................................................
Peak Lateral Inflow (cfs) ....................................................
Peak Outflow (cfs) ..............................................................



  100-YEAR     

Project Description
24-065 RATIONAL METHOD.SPF

Project Options
CFS
Elevation
Rational
SCS TR-55
Hydrodynamic
YES
NO

Analysis Options
Nov 04, 2024 00:00:00
Nov 05, 2024 00:00:00
Nov 04, 2024 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
0
5
3
0
3
0
0
0
0
0
0
0
0
0
0
0
0

Rainfall Details
100 year(s)

        Outlets ..........................................................................
Pollutants ..............................................................................
Land Uses ............................................................................

Return Period........................................................................

Links......................................................................................
        Channels ......................................................................
        Pipes ............................................................................
        Pumps ..........................................................................
        Orifices .........................................................................
        Weirs ............................................................................

Nodes....................................................................................
        Junctions ......................................................................
        Outfalls .........................................................................
        Flow Diversions ...........................................................
        Inlets ............................................................................
        Storage Nodes .............................................................

Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................
Reporting Time Step ............................................................
Routing Time Step ................................................................

Rain Gages ...........................................................................
Subbasins..............................................................................

Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................

File Name .............................................................................

Flow Units .............................................................................
Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................

achapa
Highlight

achapa
Highlight



  100-YEAR     

Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 POST-DEVELOPED_DA-1 0.41 0.7500 1.98 1.49 0.61 3.66 0  00:10:00
2 POST-DEVELOPED_DA-2 0.26 0.9000 1.98 1.79 0.47 2.80 0  00:10:00
3 POST-DEVELOPED_DA-3 0.47 0.6900 1.98 1.37 0.64 3.84 0  00:10:00
4 POST-DEVELOPED_DA-4 0.05 0.3000 1.98 0.60 0.03 0.18 0  00:10:00
5 PRE-DEVELOPED-DA 1.19 0.3000 3.34 1.00 1.19 2.59 0  00:27:41



  100-YEAR     

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 POST-DETAINED-OUTFALL Outfall 0.00 0.00 0.00
2 POST-UNDETAINED-OUTFALL Outfall 0.00 0.00 0.00
3 PRE-DEVELOPED-OUTFALL Outfall 0.00 0.00 0.00



  100-YEAR     

Subbasin Hydrology

    Subbasin : POST-DEVELOPED_DA-1

          Input Data

Area (ac) ........................................................................ 0.41
Weighted Runoff Coefficient .......................................... 0.7500

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
ROOF 0.25 D 0.90
POND 0.08 D 0.75
PAVEMENT 0.00 D 0.90
GRASS 0.08 D 0.30
Composite Area & Weighted Runoff Coeff. 0.41 0.75

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.98
Total Runoff (in) ............................................................. 1.49
Peak Runoff (cfs) ........................................................... 3.66
Rainfall Intensity ............................................................. 11.900
Weighted Runoff Coefficient .......................................... 0.7500
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  100-YEAR     

          Subbasin : POST-DEVELOPED_DA-1



  100-YEAR     

    Subbasin : POST-DEVELOPED_DA-2

          Input Data

Area (ac) ........................................................................ 0.26
Weighted Runoff Coefficient .......................................... 0.9000

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
PAVEMENT 0.26 D 0.90
Composite Area & Weighted Runoff Coeff. 0.26 0.90

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.98
Total Runoff (in) ............................................................. 1.79
Peak Runoff (cfs) ........................................................... 2.80
Rainfall Intensity ............................................................. 11.900
Weighted Runoff Coefficient .......................................... 0.9000
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  100-YEAR     

          Subbasin : POST-DEVELOPED_DA-2



  100-YEAR     

    Subbasin : POST-DEVELOPED_DA-3

          Input Data

Area (ac) ........................................................................ 0.47
Weighted Runoff Coefficient .......................................... 0.6900

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
PAVEMENT 0.22 D 0.90
POND 0.10 D 0.75
GRASS 0.14 D 0.30
Composite Area & Weighted Runoff Coeff. 0.46 0.69

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.98
Total Runoff (in) ............................................................. 1.37
Peak Runoff (cfs) ........................................................... 3.84
Rainfall Intensity ............................................................. 11.900
Weighted Runoff Coefficient .......................................... 0.6900
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  100-YEAR     

          Subbasin : POST-DEVELOPED_DA-3



  100-YEAR     

    Subbasin : POST-DEVELOPED_DA-4

          Input Data

Area (ac) ........................................................................ 0.05
Weighted Runoff Coefficient .......................................... 0.3000

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
GRASS 0.05 D 0.30
Composite Area & Weighted Runoff Coeff. 0.05 0.30

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 1.98
Total Runoff (in) ............................................................. 0.60
Peak Runoff (cfs) ........................................................... 0.18
Rainfall Intensity ............................................................. 11.900
Weighted Runoff Coefficient .......................................... 0.3000
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  100-YEAR     

          Subbasin : POST-DEVELOPED_DA-4



  100-YEAR     

    Subbasin : PRE-DEVELOPED-DA

          Input Data

Area (ac) ........................................................................ 1.19
Weighted Runoff Coefficient .......................................... 0.3000

          Runoff Coefficient
Area Soil Runoff

Soil/Surface Description (acres) Group Coeff.
GRASS 1.19 D 0.30
Composite Area & Weighted Runoff Coeff. 1.19 0.30

          Time of Concentration

Subarea Subarea Subarea
Sheet Flow Computations A B C
    Manning's Roughness : 0.40 0.00 0.00
    Flow Length (ft) : 100 0.00 0.00
    Slope (%) : 0.99 0.00 0.00
    2 yr, 24 hr Rainfall (in) : 4.01 0.00 0.00
    Velocity (ft/sec) : 0.07 0.00 0.00
    Computed Flow Time (min) : 25.41 0.00 0.00

Subarea Subarea Subarea
Shallow Concentrated Flow Computations A B C
    Flow Length (ft) : 98.41 0.00 0.00
    Slope (%) : 0.2 0.00 0.00
    Surface Type : Unpaved Unpaved Unpaved
    Velocity (ft/sec) : 0.72 0.00 0.00
    Computed Flow Time (min) : 2.28 0.00 0.00
Total TOC (min) ..................27.69

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 3.34
Total Runoff (in) ............................................................. 1.00
Peak Runoff (cfs) ........................................................... 2.59
Rainfall Intensity ............................................................. 7.252
Weighted Runoff Coefficient .......................................... 0.3000
Time of Concentration (days hh:mm:ss) ........................ 0 00:27:41 



  100-YEAR     

          Subbasin : PRE-DEVELOPED-DA



  100-YEAR     

Project Description
24-065 SCS METHOD.SPF

Project Options
CFS
Elevation
SCS TR-55
SCS TR-55
Hydrodynamic
YES
NO

Analysis Options
Nov 04, 2024 00:00:00
Nov 05, 2024 00:00:00
Nov 04, 2024 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
15 seconds

Number of Elements
Qty
4
3
5
2
1
0
0
2
4
0
3
0
1
0
0
0
0

Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain State County Return Rainfall Rainfall

ID Source ID Type Units Period Depth Distribution
(years) (inches)

1 100-YEAR Time Series 100-YEAR Cumulative inches Texas Nueces 100 11.30 SCS Type II 24-hr
2 10-YEAR Time Series 10-YEAR Cumulative inches Texas Nueces 10 7.30 SCS Type II 24-hr
3 25-YEAR Time Series 25-YEAR Cumulative inches Texas Nueces 25 8.60 SCS Type II 24-hr
4 5-YEAR Time Series 5-YEAR Cumulative inches Texas Nueces 5 6.10 SCS Type II 24-hr

        Outlets ................................................
Pollutants ....................................................
Land Uses ...................................................

Links.............................................................
        Channels ............................................
        Pipes ..................................................
        Pumps ................................................
        Orifices ...............................................
        Weirs ..................................................

Nodes...........................................................
        Junctions ............................................
        Outfalls ...............................................
        Flow Diversions ..................................
        Inlets ...................................................
        Storage Nodes ...................................

Runoff (Dry Weather) Time Step ................
Runoff (Wet Weather) Time Step ...............
Reporting Time Step ...................................
Routing Time Step ......................................

Rain Gages .................................................
Subbasins....................................................

Enable Overflow Ponding at Nodes ............
Skip Steady State Analysis Time Periods ...

Start Analysis On ........................................
End Analysis On ..........................................
Start Reporting On ......................................
Antecedent Dry Days ..................................

File Name ....................................................

Flow Units ...................................................
Elevation Type ............................................
Hydrology Method .......................................
Time of Concentration (TOC) Method ........
Link Routing Method ...................................

achapa
Highlight

achapa
Highlight



  100-YEAR     

Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Curve Rainfall Runoff Runoff Runoff Concentration
Number Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 POST-DEVELOPED_DA-1 0.41 92.81 11.30 10.42 4.27 5.27        0  00:10:00
2 POST-DEVELOPED_DA-2 0.26 98.00 11.30 11.06 2.89 3.43        0  00:10:00
3 POST-DEVELOPED_DA-3 0.47 90.78 11.30 10.17 4.75 5.95        0  00:10:00



  100-YEAR     

Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in)

1 DROP-INLET Junction 20.75 24.80 20.75 0.00 0.00 3.34 24.02 0.00 0.78 0  00:00 0.00
2 OUTFALL-CNTRL-STRUC Junction 20.50 24.25 20.50 0.00 0.00 1.72 20.87 0.00 3.38 0  00:00 0.00
3 POST-DETAINED-OUTFALL Outfall 0.00 1.76 0.00
4 SOUTH-POND Storage Node 21.00 24.50 21.00 0.00 5.15 24.02 0.00
5 WEST-POND Storage Node 20.50 24.50 20.50 0.00 9.83 24.02 0.00



  100-YEAR     

Link Summary
SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time

ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/ Surcharged
Node Elevation Elevation Ratio Total Depth

Ratio
(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft) (min)

1 18-IN-PVC Pipe DROP-INLET WEST-POND 61.00 20.75 20.50 0.4100 18.000 0.0130 3.27 6.72 0.49 1.85 1.50 1.00 244.00
2 24-IN-PVC Pipe SOUTH-POND WEST-POND 101.00 21.00 20.50 0.5000 24.000 0.0130 1.22 15.92 0.08 0.73 2.00 1.00 161.00
3 24-IN-RCP Pipe OUTFALL-CNTRL-STRUC POST-DETAINED-OUTFALL 5.00 20.50 20.10 8.0000 24.000 0.0150 1.76 55.45 0.03 5.81 0.30 0.15 0.00
4 6-IN-ORIFICE Orifice WEST-POND OUTFALL-CNTRL-STRUC 20.50 20.50 6.000 1.72



  100-YEAR     

Subbasin Hydrology

    Subbasin : POST-DEVELOPED_DA-1

          Input Data

Area (ac) ........................................................................ 0.41
Weighted Curve Number ............................................... 92.81
Rain Gage ID ................................................................. 100-YEAR

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Paved parking & roofs 0.25 D 98.00
POND 0.08 D 90.00
Paved parking & roofs 0.00 D 98.00
> 75% grass cover, Good 0.08 D 80.00
Composite Area & Weighted CN 0.41 92.81

          Time of Concentration

TOC Method : SCS TR-55

Sheet Flow Equation :

    Tc = (0.007 * ((n * Lf)^0.8)) / ((P^0.5) * (Sf^0.4))

Where :

    Tc = Time of Concentration (hr)
    n   = Manning's roughness
    Lf  = Flow Length (ft)
    P   = 2 yr, 24 hr Rainfall (inches)
    Sf  = Slope (ft/ft)

Shallow Concentrated Flow Equation :

    V  = 16.1345 * (Sf^0.5) (unpaved surface)
    V  = 20.3282 * (Sf^0.5) (paved surface)
    V  = 15.0 * (Sf^0.5) (grassed waterway surface)
    V  = 10.0 * (Sf^0.5) (nearly bare & untilled surface)
    V  = 9.0 * (Sf^0.5) (cultivated straight rows surface)
    V  = 7.0 * (Sf^0.5) (short grass pasture surface)
    V  = 5.0 * (Sf^0.5) (woodland surface)
    V  = 2.5 * (Sf^0.5) (forest w/heavy litter surface)
    Tc = (Lf / V) / (3600 sec/hr)

             Where:

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)

Channel Flow Equation :

    V  = (1.49 * (R^(2/3)) * (Sf^0.5)) / n
    R  = Aq / Wp
    Tc = (Lf / V) / (3600 sec/hr)

Where :

    Tc = Time of Concentration (hr)
    Lf = Flow Length (ft)
    R  = Hydraulic Radius (ft)
    Aq = Flow Area (ft²)
    Wp = Wetted Perimeter (ft)
    V  = Velocity (ft/sec)
    Sf = Slope (ft/ft)
    n  = Manning's roughness

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 11.30
Total Runoff (in) ............................................................. 10.42
Peak Runoff (cfs) ........................................................... 5.27
Weighted Curve Number ............................................... 92.81
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  100-YEAR     

          Subbasin : POST-DEVELOPED_DA-1



  100-YEAR     

    Subbasin : POST-DEVELOPED_DA-2

          Input Data

Area (ac) ........................................................................ 0.26
Weighted Curve Number ............................................... 98.00
Rain Gage ID ................................................................. 100-YEAR

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Paved parking & roofs 0.26 D 98.00
Composite Area & Weighted CN 0.26 98.00

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 11.30
Total Runoff (in) ............................................................. 11.06
Peak Runoff (cfs) ........................................................... 3.43
Weighted Curve Number ............................................... 98.00
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  100-YEAR     

          Subbasin : POST-DEVELOPED_DA-2



  100-YEAR     

    Subbasin : POST-DEVELOPED_DA-3

          Input Data

Area (ac) ........................................................................ 0.47
Weighted Curve Number ............................................... 90.78
Rain Gage ID ................................................................. 100-YEAR

          Composite Curve Number
 Area Soil Curve
Soil/Surface Description (acres) Group Number
Paved parking & roofs 0.22 D 98.00
POND 0.10 D 90.00
> 75% grass cover, Good 0.14 D 80.00
Composite Area & Weighted CN 0.46 90.78

          Time of Concentration

User-Defined TOC override (minutes): 10

          Subbasin Runoff Results

Total Rainfall (in) ............................................................ 11.30
Total Runoff (in) ............................................................. 10.17
Peak Runoff (cfs) ........................................................... 5.95
Weighted Curve Number ............................................... 90.78
Time of Concentration (days hh:mm:ss) ........................ 0 00:10:00 



  100-YEAR     

          Subbasin : POST-DEVELOPED_DA-3



  100-YEAR     

Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)
1 DROP-INLET 20.75 24.80 4.05 20.75 0.00 0.00 -24.80 0.00 0.00
2 OUTFALL-CNTRL-STRUC 20.50 24.25 3.75 20.50 0.00 0.00 -24.25 0.00 0.00



  100-YEAR     

Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence
(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 DROP-INLET 3.34 3.34 24.02 3.27 0.00 0.78 21.38 0.63 0  12:31 0  00:00 0.00 0.00
2 OUTFALL-CNTRL-STRUC 1.72 0.00 20.87 0.37 0.00 3.38 20.65 0.15 0  12:31 0  00:00 0.00 0.00



  100-YEAR     

Pipe Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No. of

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in) (cfs)
1 18-IN-PVC 61.00 20.75 0.00 20.50 0.00 0.25 0.4100 CIRCULAR 18.000 18.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
2 24-IN-PVC 101.00 21.00 0.00 20.50 0.00 0.50 0.5000 CIRCULAR 24.000 24.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1
3 24-IN-RCP 5.00 20.50 0.00 20.10 20.10 0.40 8.0000 CIRCULAR 24.000 24.000 0.0150 0.5000 0.5000 0.0000 0.00 No 1



  100-YEAR     

Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 18-IN-PVC 3.27 0  12:04 6.72 0.49 1.85 0.55 1.50 1.00 244.00 SURCHARGED
2 24-IN-PVC 1.22 0  11:57 15.92 0.08 0.73 2.31 2.00 1.00 161.00 SURCHARGED
3 24-IN-RCP 1.76 0  12:30 55.45 0.03 5.81 0.01 0.30 0.15 0.00 Calculated



  100-YEAR     

Storage Nodes

    Storage Node : SOUTH-POND

          Input Data

21.00
24.50
3.50
21.00
0.00
0.00
0.00

          Storage Area Volume Curves
Storage Curve : SOUTH-POND-STORAGE

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 416.00 0.000

0.25 602.04 127.26
0.50 792.58 301.59
0.75 987.14 524.05
1.00 1185.23 795.60
1.25 1386.85 1117.11
1.50 1592.01 1489.47
1.75 1800.71 1913.56
2.00 2012.94 2390.27
2.25 2228.70 2920.48
2.50 2448.00 3505.07
2.75 2670.83 4144.92
3.00 2897.19 4840.92
3.25 3127.09 5593.96
3.50 3360.53 6404.91

Evaporation Loss ...............................................................

Invert Elevation (ft) .............................................................
Max (Rim) Elevation (ft) .....................................................
Max (Rim) Offset (ft) ..........................................................
Initial Water Elevation (ft) ...................................................
Initial Water Depth (ft) ........................................................
Ponded Area (ft²) ................................................................



  100-YEAR     



  100-YEAR     

    Storage Node : SOUTH-POND (continued)

          Output Summary Results

5.15
5.15
1.22
0.00
24.02
3.02
21.53
0.53
0  12:31
0.000
0
0
0.00

Total Time Flooded (min) ...................................................
Total Retention Time (sec) .................................................

Max HGL Depth Attained (ft) ..............................................
Average HGL Elevation Attained (ft) ..................................
Average HGL Depth Attained (ft) .......................................
Time of Max HGL Occurrence (days hh:mm) ....................
Total Exfiltration Volume (1000-ft³) ....................................
Total Flooded Volume (ac-in) .............................................

Peak Inflow (cfs) ................................................................
Peak Lateral Inflow (cfs) ....................................................
Peak Outflow (cfs) ..............................................................
Peak Exfiltration Flow Rate (cfm) .......................................
Max HGL Elevation Attained (ft) .........................................



  100-YEAR     

    Storage Node : WEST-POND

          Input Data

20.50
24.50
4.00
20.50
0.00
0.00
0.00

          Storage Area Volume Curves
Storage Curve : WEST-POND-STORAGE

Stage Storage Storage
Area Volume

(ft) (ft²) (ft³)
0 3131.17 0.000

0.25 3214.73 793.24
0.50 3298.68 1607.42
0.75 3383.02 2442.63
1.00 3467.76 3298.98
1.25 3552.89 4176.56
1.50 3638.41 5075.47
1.75 3724.33 5995.81
2.00 3810.64 6937.68
2.25 3897.34 7901.18
2.50 3984.43 8886.40
2.75 4071.92 9893.44
3.00 4159.79 10922.40
3.25 4248.07 11973.38
3.50 4336.73 13046.48
3.75 4425.79 14141.80
4.00 4515.24 15259.43

Initial Water Depth (ft) ........................................................
Ponded Area (ft²) ................................................................
Evaporation Loss ...............................................................

Invert Elevation (ft) .............................................................
Max (Rim) Elevation (ft) .....................................................
Max (Rim) Offset (ft) ..........................................................
Initial Water Elevation (ft) ...................................................



  100-YEAR     



  100-YEAR     

    Storage Node : WEST-POND (continued)

          Outflow Orifices

SN Element Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice
ID Type Shape Gate Orifice Orifice Orifice Invert Coefficient

Diameter Height Width Elevation
(in) (in) (in) (ft)

1 6-IN-ORIFICE Side CIRCULAR No 6.00 20.50 0.61

          Output Summary Results

9.83
5.83
1.72
0.00
24.02
3.52
21.30
0.8
0  12:31
0.000
0
0
0.00

Total Exfiltration Volume (1000-ft³) ....................................
Total Flooded Volume (ac-in) .............................................
Total Time Flooded (min) ...................................................
Total Retention Time (sec) .................................................

Peak Exfiltration Flow Rate (cfm) .......................................
Max HGL Elevation Attained (ft) .........................................
Max HGL Depth Attained (ft) ..............................................
Average HGL Elevation Attained (ft) ..................................
Average HGL Depth Attained (ft) .......................................
Time of Max HGL Occurrence (days hh:mm) ....................

Peak Inflow (cfs) ................................................................
Peak Lateral Inflow (cfs) ....................................................
Peak Outflow (cfs) ..............................................................
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