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SUMMARY

The development of Ransom Ranch Subdivision, Tract A and Lots 1-61 will include the development of
14.820 acres located near the intersection of Spur Lane and Parklane Drive. The existing site is undeveloped
poor grassland and is adjacent to Lake Ransom Addition, Block 15. All the site extents lie within Zone X
and will require no fill to comply with building requirements. The site is relatively flat with slopes of up to
3% or less and no stream channels. Existing conditions are such that water drains naturally to the west of
the property. The developments are such that proposed flow conditions will slightly increase the existing
conditions.

%Q@H@_ 10-21-21

Design Engineer Date

GENERAL LOCATION AND DESCRIPTION

Development Size: 13.989 acres, 14.820 Acres including Spur Lane
Location: Northeast corner of Spur Lane and Parklane Drive,
Description of Existing Site: ~ 100% natural poor grassland. Soils are clay loam. Curve Number: 76

Description of Proposed Site:  39% Pavement and building with 61% developed landscape. Gently sloping
topography, with an average slope of 1-2%. Soils are clay loam. Curve Number
for Single Family Residential: 87

Development Type: Residential development.

FLOOD HAZARD INFORMATION

FEMA FIRM Map #:  48303C0341E

Effective Date: September 28, 2007

Comments: No portions of the site are not shown to be within the 100-year floodplain. As such, this
site is not currently regulated under the National Flood Insurance Program.

SURFACE DRAINAGE DESIGN

General: Drainage from the site will be surface drainage to Carter Ranch Trail and Saint Tower
Court. Drainage of developed roads will drain to the sides to curb and gutter. (PS is an
abbreviation for Poinf of Study)

Design Storm: 100-yr Return Period — 24-hr Storm event
Design Methodology
Hydrology: SCS Method

Software Model:  Hydraflow Hydrographs Extension (AutoCAD Civil 3D 2020)

Hydraulics: Manning’s Equation
Software Model:  Hydraflow Express Extension (AutoCAD Civil 3D 2020)

Applicable Exhibits: A Drainage Maps and Grading Plan

B Hydrograph Summary Reports and Te Calculations

Ransom Ranch Subdivision Page 2 CE&C No. 20-08-1182



C Flow Depth Reports

D Soils Map
E FEMA — FIRM 48303C0341E
F Technical Design Summary

ANALYSIS OF DOWNSTREAM IMPACTS

General:

Design Storm:

Design Methodology:

Hydrology:

Software Model:

Summary of Results:

The proposed project site was studied and analyzed using a curve number of 76 for
pre-development and curve number of 87 for post-development, single family
residential, per the City of Lubbock Drainage Criteria Manual. The proposed
development will increase flowrates and slightly increase total volume. A retention
pond is proposed on site that will retain runoff on-site for the increase in total runoff
from the development.

100-yr Return Period — 24-hr Storm
500-yr Return Period ~ 24-hr Storm for Non-Overflow Playa

SCS Method
Hydraflow Express Extension {(AutoCAD Civil 3D 2020)

Analysis of All Tract Development

Runoff Summary Table

PROPOSED
cfs! v
DRAINAGE AREA | Drainage Area {Ac) Tc{min) N Q {cfs) cf)
100 500 100 500
A1 2.60 271 87 10.44 12.99 47,96% 50,3434
A3 1.01 20.6 a7 4.48 5.57 18,634 23,442
A4 6.61 35.3 87 23.06 28.72 121,950 153,414
A5 182 24.9 87 7.31 9.09 33,578 42,241
ONSITE POND 13.00 34.8 85 43.80 54,98 229,840 291,119
A 70.70 61 77 118.15 154.19 1,037,414 1,353,152
EXISTING
§ v
DRAINAGE AREA | Dralnage Area{Ac) | Tc(min) N Q(cts) )
100 500 100 500
A 70.7 68.3 76 134.13 176 1,007,370 1,315,358
ONSITE 14.82 303 76 40.99 53.59 212,022 277,635 I
INITIAL PLAYA VOLUME - 1.4" OVER ENTIRE WATERSHED
< v
DRAINAGE AREA Drainage Area [Ac) Tc {min} CN Q (cfs) 1<)
1.4" INIMAL 1.4" INIMAL
A 0.7 61 76 1.652 31,622
POS A v (cf)
{OVERALL TO BASIN) + {A-5) - RETENTION STORAGE VOLUME = 100 500
149,568 219,510

Ransom Ranch Subdivision

Page 3 CE&C No, 20-08-1182



Analysis of Floodplain

The increase in stormwater runoff from the development will be retained on site. The property will drain
as it does currently to the west. The increase in volume for the 500-year event will be mitigated by
excavating the center area of the site, shown and dedicated as a drainage and stormwater impoundment
area easement. The retention basin storage volume on-site is 113,850 cu-ft.

The runoff volume at POS A, shown on both the Existing Drainage Map and the Proposed Drainage Map
is reduced with the development of the property, and the addition of the retention pond on-site. The
volume of runoff at POS A is reduced from 277,635 cu-ft to 219,510 cu-ft in the 500-year event and
reduced from 212,022 cu-ft to 149,568 cu-ft in the 100-year event.

The interior streets were designed for the 100-year storm event and will convey the 100-year storm event
within the right-of-way with a water surface elevation less than | ft above gutter elevation. Cross sections
showing depth of flow at the downstream location are provided in the report.

Cross sections for the channels conveying flow into the on-site pond are provided in the report as well.

Playa

Existing and Proposed volumes for the playa are shown on the previous table. Proposed volumes for the
100-yr and 500-yr are 1,037,414 cf and 1,353,152 cf respectively. These volumes result in floodplain
elevations of 3113.25 for the 100-yr and 3113.90 for the 500-yr. These volumes are shown on the attached
PDM. All proposed FF elevations are above the 500-yr floodplain elevation. Existing FF elevations
around the existing playa are also shown on the PDM attached showing all existing homes outside the
500-year floodplain.

Ransom Ranch Subdivision Page 4 CE&C No. 20-08-1182
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Thursday, 10121 1 2021

Hyd. No. 1

Existing

Hydrograph type = SCS Runoff Peak discharge = 13413 cfs

Storm frequency = 100 yrs Time to peak = 12.50 hrs

Time interval = 25 min Hyd. volume = 1,007,370 cuft

Drainage area = 70.700 ac Curve number = 76

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 68.30 min

Total precip. = 6.94in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite {Area/CN) = [(32.800 x 76) + {18.200 x 87) + (2,000 x 79} + (17.700 x 64)] / 70.700

Existing

Q (cfs) Hyd. No. 1 - 100 Year Q(cfs)
140.00 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 60.00

40.00 40.00

20.00 20.00

N
\.-‘-—.-__
0.00 0.00
0 2 3 5 7 8 10 12 13 15 17 18 20 22 23 25
Time (hrs}



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Thursday, 10721 /2021

Hyd. No. 1

Existing

Hydrograph type = SCS Runoff Peak discharge = 175.68 cfs

Storm frequency = 500 yrs Time to peak = 12.50 hrs

Time interval = 25 min Hyd. volume = 1,319,358 cuft

Drainage area = 70.700 ac Curve number = 76*

Basin Slope =00% Hydraulic length =0ft

Tec method = TR55 Time of conc. (Tc) = 68.30 min

Total precip. = 8.38in Distribution = Type li

Storm duration = 24 hrs Shape factor = 484

* Compaosite (Area/CN) = [(32.800 x 76) + (18.200 x 87) + (2.000 x 79) + (17.700 x 64)] / 70.700 -

Existing

Qe Hyd. No. 1 -- 50 Year Qe
180.00 180.00
150.00 150.00
120.00 120.00

90.00 90.00

60.00 $ \ 60.00

30.00 \ 30.00

\‘___
0.00 0.00
0 2 3 7 8 10 12 13 15 17 18 20 22 23 25
Time (hrs})



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Thursday, 10721 /2021

Hyd. No. 2

Post Development

Hydrograph type = SCS Runoff Peak discharge = 118.15 cfs

Storm frequency = 100 yrs Time to peak = 12.50 hrs

Time interval = 30 min Hyd. volume = 1,037,414 cuft

Drainage area = 70.700 ac Curve number = 77"

Basin Slope = 0.0% Hydraulic length =0ft

Te method = TR55 Time of conc. (Tc) = 61.00 min

Total precip. = 6.94in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(26.780 x 87} + (-2.00;2( 79) + (25.020 x 76) + (16.900 x 64)} / 70.700

Post Development

Q) Hyd. No. 2 -- 100 Year Q@ (cfs)
120.00 120.00
100.00 ‘ 100.00

80.00 - 80.00

60.00 60.00

40.00 40.00

20.00 \\ 20.00

) =
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs}



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Hyd. No. 2
Post Development

Thursday, 10/21 /2021

Hydrograph type = SCS Runoff Peak discharge = 154.59 cfs

Storm frequency = 500 yrs Time to peak = 12.50 hrs

Time interval = 30 min Hyd. volume = 1,353,152 cuft

Drainage area = 70.700 ac Curve number = 77

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TRS55 Time of conc. (Tc) = 61.00 min

Total precip. = 8.38in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(26.780 x 87) + (2.000 x 79) + (25.020 x 76) + (16.900 x 64)} / 70.700

Post Development

Q (cfs) Hyd. No. 2 — 50 Year Siee
160.00 160.00
140.00 \ 140.00
120.00 120.00
100.00 100.00

80.00 80.00

60.00 - 60.00

40.00 40.00

20.00 \ 20.00

N
\_______;
0.00 ] 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extensicn for Autodesk® Civil 3D® by Autodesk, Inc. v2020 Thursday, 10/ 21 7 2021

Hyd. No. 3

A-5

Hydrograph type = SCS Runoff Peak discharge = 7.309 cfs

Storm frequency = 100 yrs Time to peak = 12.20 hrs

Time interval = 12 min Hyd. volume = 33,578 cuft

Drainage area = 1.820 ac Curve number = 87

Basin Slope = 00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 24.90 min

Total precip. = 6.94 in Distribution = Type ll

Storm duration = 24 hrs Shape factor = 484

A-5

e Hyd. No. 3 -- 100 Year )

8.00 - I [ 8.00
|
6.00 ~ —t _ + B.00
400 4~—— I ! e n 400
2,00 + ~ ~ ' + 2.00
0.00 — ] i 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk: Civil 30® by Autodesk. Inc. v2020

Thursday, 10 /21 /2021

Hyd. No. 3
A-5
Hydrograph type = SCS Runoff Peak discharge = 9.094 cfs
Storm frequency = 500 yrs Time to peak = 12.20 hrs
Time interval = 12 min Hyd. volume = 42,241 cuft
Drainage area = 1.820 ac Curve number = 87
Basin Slope = 00% Hydraulic length = 0ft
Tec method = TR55 Time of conc. (Tc) = 24.90 min
Total precip. = 8.38in Distribution = Type li
Storm duration = 24 hrs Shape factor = 484
A-5
Sl Hyd. No. 3 -- 50 Year elai)
10.00 + 10.00
8.00 + + 8.00
! i
6.00 ' 1+— ~ 6.00
4.00 F-——t 1 —t- 4,00
|
2.00 K + 2.00
0.00 = o 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autedesk, Inc. v2020

Thursday, 10 /21 /2021

Hyd. No. 4
A-1
Hydrograph type = SCS Runoff Peak discharge = 10.44 cfs
Storm frequency = 100 yrs Time to peak = 12.20 hrs
Time interval = 12 min Hyd. volume = 47,969 cuft
Drainage area = 2.600 ac Curve number = 87
Basin Slope = 00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 27.10 min
Total precip. = 6.94in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
A1
Q (cfs) Hyd. No. 4 — 100 Year i)
1200 ——— T 12.00
10.00 ﬁ , I 10.00
|
!
8.00 -+ 1 t 8.00
6.00 1 1 6.00
400 + 1 4.00
|
2.00 — 2.00
0.00 l "'""—/ 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Thursday, 10/ 2172021

Hyd. No. 4

A-1

Hydrograph type = SCS Runoff Peak discharge = 12.99 cfs

Storm frequency = 500 yrs Time to peak = 12.20 hrs

Time interval = 12 min Hyd. volume = 60,344 cuft

Drainage area = 2.600 ac Curve number = 87

Basin Slope =00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 27.10 min

Total precip. = 8.38in Distribution = Type i

Storm duration = 24 hrs Shape factor = 484

A1

Q@ (cfs) Hyd. No. 4 — 50 Year Qe

14.00 - 14.00

12.00 - 12.00

10.00 - 10.00
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 e — 0.00

0 2 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civii 3D® by Autodesk, Inc. v2020

Thursday, 10721/ 2021

Hyd. No. 5

A-3

Hydrograph type = SCS Runoff Peak discharge = 4477 cfs

Storm frequency = 100 yrs Time to peak = 12.17 hrs

Time interval = 10 min Hyd. volume = 18,634 cuft

Drainage area = 1.010 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length =0ft

Te method = TR55 Time of conc. (T¢) = 20.60 min

Total precip. = 6.94in Distribution = Type ll

Storm duration = 24 brs Shape factor = 484

A-3

Q (cfs) Hyd. No. § - 100 Year L)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 - — 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Thursday, 10 /21 /2021

Hyd. No. 5

A-3

Hydrograph type = SCS Runoff Peak discharge = 5.565 cfs

Storm frequency = 500 yrs Time to peak = 1217 hrs

Time interval = 10 min Hyd. volume = 23,442 cuft

Drainage area = 1.010 ac Curve number = 87

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (T¢) = 20.60 min

Total precip. = 8.38 in Distribution = Type i

Storm duration = 24 hrs Shape factor = 484

A-3

Ce) Hyd. No. 5 -- 50 Year i)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 - 0.00

0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Thursday, 10 /21 /2021

Hyd. No. 6
A-4
Hydrograph type = SCS Runoff Peak discharge = 23.06 cfs
Storm frequency = 100 yrs Time to peak = 12.25 hrs
Time interval = 15 min Hyd. volume = 121,850 cuft
Drainage area = 6.610 ac Curve number = 87
Basin Slope =00% Hydraulic length =0ft
Tc method = TR55 Time of conc. (Tc) = 35.30 min
Total precip. = 6.94in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
A4
) Hyd. No. 6 - 100 Year Q (cfs)
24.00 - 24.00
20.00 20.00
16.00 16.00
12.00 12.00
8.00 8.00
4.00 4.00
0.00 ] 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Aulodesk, Inc. v2020 Thursday, 10/ 21/ 2021
Hyd. No. 6
A-4
Hydrograph type = SCS Runoff Peak discharge = 28.72 cfs
Storm frequency = 500 yrs Time to peak = 1225 hrs
Time interval = 15 min Hyd. volume = 153,414 cuft
Drainage area = 6.610 ac Curve number = 87
Basin Slope = 00% Hydraulic ength = 0ft
Tc method = TRS5 Time of conc. (Tc) = 35.30 min
Total precip. = 8.38 in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
A4

el Hyd. No. 6 - 50 Year el
30.00 30.00
25.00 25.00
20.00 20.00
15.00 15.00
10.00 10.00

5.00 5.00

/ \___
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report
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Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Thursday, 1072172021

Hyd. No. 7
To Pond
Hydrograph type = SCS Runoff Peak discharge = 43.80 cfs
Storm frequency = 100 yrs Time to peak = 12.25 hrs
Time interval = 15 min Hyd. volume = 229,840 cuft
Drainage area = 13.000 ac Curve number = 85
Basin Slope = 00% Hydraulic length = Qft
Tc¢ method = TR55 Time of conc. (Tc) = 34.80 min
Total precip. = 6.94in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
* Composite {Area/CNj = |(2.-7!]EI x 76) + (10.220 % 87)] / 13.000
To Pond
i) Hyd. No. 7 — 100 Year Rt
50.00 50.00
40.00 40.00
30.00 30.00
20.00 %, 20.00
10.00 \ 10.00
Nl
0.00 | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs}
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Aulodesk, Inc. v2020

Thursday, 10721 /2021

Hyd. No. 1
Overail to Pond - Initial Volume
Hydrograph type = SCS Runoff Peak discharge = 1.652 cfs
Storm frequency = 100 yrs Time to peak = 810 min
Time interval = 30 min Hyd. volume = 31,622 cuft
Drainage area = 70.700 ac Curve number = 76
Basin Siope = 00% Hydraulic length = 0ft
Tc method = TR55 Time of conc. (Tc) = 61.00 min
Total precip. = 140in Distribution = Type ll
Storm duration = 24 hrs Shape factor = 484
Overall to Pond - Initial Volume
Q (cfs) Hyd. No. 1 -- 100 Year el
2.00 ‘ T 200
, (\
|
1.00 — \ - 1.00
0.00 : ‘ / 0.00
0 120 240 380 480 600 720 840 960 1080 1200 1320 1440 1560
Time {min)

—— Hyd No. 1
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Hyd. No. 1
Existing
Description A B C Totals
Sheet Flow

Manning's n-value = 0.060 0.011 0.011

Flow length (ft) = 300.0 0.0 0.0

Two-year 24-hr precip. (in) = 272 0.00 0.00

Land slope (%) = 0.67 0.00 0.00
Travel Time (min) = 19.04 + 0.00 + 0.00 = 19.04
Shallow Concentrated Flow

Flow length (ft) = 1600.00 0.00 0.00

Watercourse slope (%) = 0.67 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =1.32 0.00 0.00
Travel Time (min) = 20.19 + 0.00 + 0.00 = 2018
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({oyno.o 0.0 0.0

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

Total Travel TimMe, TC ..iicicccieicarirerermiirreererere e rnnnrsmns sesmsstssanssssenssassssanas 39.20 min



TR55 Tc Worksheet

Hyd. No. 2
Post Development

Description
Sheet Flow

Manning's n-value
Flow length (ft)

Two-year 24-hr precip. (in)

Land slope (%)

Travel Time (min)

Shallow Concentrated Flow

Flow length (ft)

Watercourse slope (%)

Surface description

Average velocity (ft/s)

Travel Time (min)

Channe! Flow

X sectional flow area (sqft)
Wetted perimeter (ft)

Channel slope (%)
Manning's n-value
Velocity (ft/s)

Flow length (ft)

Travel Time (min)

Total Travel Time, Tc

A

0.150
100.0
272
0.50

18.50

1700.00

0.50

Unpaved
1.14

24.83

20.57
48.70
0.40
0.028
1.8%

({0))2000.0

= 17.64

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

+

+

0.011
0.0
0.00
0.00

0.00

0.00
0.00
Paved
0.00

0.00
0.00
0.00
0.00
0.015

0.00

------------------------------------------------------------------------------

0

Totals

0.011
0.0
0.00
0.00

0.00

18.50

0.00
0.00
Paved
0.00

0.00

24.83

0.00
0.00
0.00
0.015
0.00
0.0

0.00 = 17.64

61.00 min



TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc, v2020

Hyd. No. 3
A-5
Description A B C Totals
Sheet Flow

Manning's n-value = 0.410 0.011 0.011

Flow length (ft) = 60.0 0.0 0.0

Two-year 24-hr precip. (in) =272 0.00 0.00

Land slope (%) = 1.00 0.00 0.00
Travel Time (min) = 20.83 + 0.00 + 0.00 = 20.83
Shallow Concentrated Flow

Flow length (ft) = 200.00 0.00 0.00

Watercourse slope (%) = 0.50 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =1.44 0.00 0.00
Travel Time (min) = 2.32 + 0.00 + 0.00 = 232
Channel Flow

X sectional flow area (sqft) = 20.57 0.00 0.00

Wetted perimeter (ft) = 48.70 0.00 0.00

Channel slope (%) = 0.40 0.00 0.00

Manning's n-value = 0.028 0.015 0.015

Velocity (ft/s) =1.89

0.00
0.00

Flow length (ft) ({01)200.0 0.0 0.0

Travel Time {min) = 1.76 + 0.00 + 0.00 = 176

Total Travel TIiMe, TC ..ccivieeericierererrreisessseeseesaniirerasansssssssssensnesessssssssans 24.90 min



TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Hyd. No. 4
A-1
Description A B [of Totals
Sheet Flow

Manning's n-value = 0.410 0.011 0.011

Flow length (ft) = 60.0 0.0 0.0

Two-year 24-hr precip. (in) = 2.72 0.00 0.00

Land slope (%) = 1.00 0.00 0.00
Travel Time (min) = 20.83 + 0.00 + 000 = 2083
Shallow Concentrated Flow

Flow length (ft) = 200.00 0.00 0.00

Watercourse slope (%) = 0.50 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =1.44 0.00 0.00
Travel Time (min) = 2.32 + 0.00 + 0.00 = 232
Channel Flow

X sectional flow area (sqft) = 20.57 0.00 0.00

Wetted perimeter (ft) = 48.70 0.00 0.00

Channel slope (%) = 0.40 0.00 0.00

Manning's n-value = 0.028 0.015 0.015

Velocity (ft/s) =1.89

0.00
0.00

Flow length (ft) ({01)450.0 0.0 0.0

Travel Time (min) = 3.97 + 0.00 + 0.00 = 3.97

Total Travel TiMe, TC ...cvvcciiervrrrrreetctssisssissarsssisssassrearersassernsssersvevsrsonnssas 27.10 min
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autcdesk® Civil 3D® by Aulodesk, Inc, v2020

Hyd. No. §
A-3
Description A B o4 Totals
Sheet Flow

Manning's n-value = 0.410 0.011 0.011

Flow length (ft) = 40.0 0.0 0.0

Two-year 24-hr precip. (in} =272 0.00 0.00

Land slope (%) = 1.00 0.00 0.00
Travel Time (min) = 15.06 + 0.00 + 0.00 = 15.06
Shallow Concentrated Flow

Flow length (ft) = 100.00 0.00 0.00

Watercourse slope (%) = 0.50 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =1.44 0.00 0.00
Travel Time (min) = 1.16 + 0.00 + 0.00 = 1.16
Channel Flow

X sectional flow area (sqft) = 20.57 0.00 0.00

Wetted perimeter (ft) = 48.70 0.00 0.00

Channel slope (%) = 0.40 0.00 0.00

Manning's n-value = 0.028 0.015 0.015

Velocity (ft/s) =1.89

0.00
0.00

Flow length (ft) {{01)500.0 0.0 0.0

Travel Time (min) = 4.41 + 0.00 + 0.00 = 44

Total Travel Time, TC ..o irteeeveremerrrnnsrrerer e sstssssresisstnessnsnassranssanasss 20.60 min
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020

Hyd. No. 6
A-4
Description A B (o] Totals
Sheet Flow

Manning's n-value = 0410 0.011 0.011

Flow length (ft) = 60.0 0.0 0.0

Two-year 24-hr precip. (in) = 272 0.00 0.00

Land slope (%) = 1.00 0.00 0.00
Travel Time (min) = 20.83 + 0.00 +  0.00 = 20.83
Shallow Concentrated Flow

Flow length (ft) = 200.00 0.00 0.00

Watercourse slope (%) = 0.50 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =1.44 0.00 0.00
Travel Time (min) = 232 + 0.00 + 0.00 = 232
Channel Flow

X sectional flow area (sqft) = 20.57 0.00 0.00

Wetted perimeter (ft) = 48.70 0.00 0.00

Channel slope (%) = 0.40 0.00 0.00

Manning's n-value = (0.028 0.015 0.015

Velocity (ft/s) =1.89

0.00
0.00

Flow length (ft) ({0)1380.0 0.0 0.0

Travel Time (min) = 1217 + 0.00 + 0.00 = 1217

Total Travel Time, TC vt ceer e ree s s s rs e s e s e e st b bassnanana 35.30 min
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc v2020

Hyd. No. 7
To Pond
Description A B (o} Totals
Sheet Flow

Manning's n-value = 0.410 0.011 0.011

Flow length (ft) = 60.0 0.0 0.0

Two-year 24-hr precip. (in) = 272 0.00 0.00

Land slope (%) = 1.00 0.00 0.00
Travel Time (min) = 20.83 + 0.00 + 0.00 = 20.83
Shallow Concentrated Flow

Flow length (ft) = 200.00 0.00 0.00

Watercourse slope (%) = 0.50 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =1.14 0.00 0.00
Travel Time (min) = 2.92 + 0.00 + 0.00 = 292
Channel Flow

X sectional flow area (sqft) = 20.57 0.00 0.00

Wetted perimeter (ft) = 48.70 0.00 0.00

Channel slope (%) = 0.50 0.00 0.00

Manning's n-value = (0.028 0.015 0.015

Velocity (ft/s) =2.11

0.00
0.00

Flow length (ft) {({0})1400.0 0.0 0.0

Travel Time (min) = 141.05 + 0.00 + 0.00 = 11.05

Total Travel TIME, TC covcciiiiiirieervrrsrernrrssiesensssammmssesesanessarmnnsssnennsssosssesssnens 34.80 min
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Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autedesk, Inc.

Carter Ranch Trail Post-Development

User-defined

Invert Elev (ft) = 100.00
Slope (%) = 0.30
N-Value = 0.028
Calculations

Compute by: Known Q
Known Q (cfs) = 23.06

(Sta, El, n)-(Sta, El, n)...

Highlighted

Depth (ft)

Q (cfs)
Area (sqft)
Velocity (ft/s)

Wetted Perim (ft)
Crit Depth, Yc (ft)

Top Width (ft)
EGL (ft)

Thursday, Oct 21 2021

0.82
23.06
16.17
1.43
46.40
0.64
45.28
0.85

{ 0.00, 101.50)-(3.00, 100.60, 0.040)-(10.00, 100.50. 0.040)-(10.00, 100.00, 0.040)-(26.00, 100.88, 0.020)-(42.00, 100.00, 0.020)-(42.00. 100 50, 0.040}

-(49.00, 100.60, 0.040)-(52.00, 101.50. 0.040)

Elev (ft)

Section

102.00

101.50

101.00 \

Il

100.50 /
100.00 /

Depth (ft)

2.00

- 1.50

1.00

0.50

— 0.00

99.50

25 30

Sta (ft)

35

40

45

50

60

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® Civil 308 by Autodesk, Inc

Carter Ranch Trail East Channel Post-Development

Thursday, Oct 21 2021

Trapezoidal Highlighted

Boftom Width (ft) = 5.00 Depth (ft) = 0.67

Side Slopes (z:1) = 7.00,7.00 Q (cfs) = 4480

Total Depth (ft} = 1.00 Area (sqft) = 6.49

Invert Elev (ft) = 3112.00 Velocity (ft/s) = 0.69

Slope (%) = 1.50 Wetted Perim (ft) = 14.48

N-Value = 0.150 Crit Depth, Yc (ft) = 0.26

Top Width (ft) = 14.38

Calculations EGL (ft) = 0.68

Compute by: Known Q

Known Q (cfs) = 448

Elev (ft) Section Depth (ft)
3114.00 2.00
3113.50 1.50
3113.00 / 1.00

N V4 /
\ —— V4
/
3112.50 \\ / 0.50
3112.00 \ 0.00
3111.50 o -0.50
0 2 4 6 8 10 12 14 16 18 20 22 24

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autedesk, Inc. Thursday, Oct 21 2021

Carter Ranch Trail West Channel Post-Development

Trapezoidal Highlighted

Bottom Width (ft) = 5.00 Depth (ft) = 1.43

Side Slopes (z:1) = 7.00,7.00 Q (cfs) = 23.06

Total Depth (ft) = 2.00 Area (sqft) = 21.46

Invert Elev (ft) = 3112.00 Velocity (ft/s) = 1.07

Slope (%) = 1.50 Wetted Perim (ft) = 2522

N-Value = 0.150 Crit Depth, Yc (ft) = 0.65

Top Width (ft) = 25.02

Calculations EGL (#) = 145

Compute by: Known Q

Known Q (cfs) = 23.06

Elev (ft) Section Depth (ft)
3115.00 3.00
3114.50 2.50
3114.00 / 2.00
3113.50 \ " A 150

\\ = /
3113.00 1.00
\ //
3112.50 - A / 0.50
3112.00 / 0.00
3111.50 - -0.50
0 5 10 15 20 25 30 35 40 45

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodeski Civi! 3D® by Autodesk. Inc.

Saint Tower Court Post-Development

User-defined

Invert Elev (ft) = 100.00
Slope (%) = 0.30
N-Value = 0.029
Calculations

Compute by: Known Q
Known Q (cfs) = 10.44

(Sta, El, n)-(Sta, El, n}...

Highlighted

Depth (ft)

Q (cfs)
Area (sqgft)
Velocity (ft/s)

Wetted Perim (ft)
Crit Depth, Yc (ft)

Top Width (ft)
EGL (ft)

Thursday, Oct 21 2021

0.67
10.44
9.86
1.06
39.89
0.46
38.83
0.69

{0.00, 101.50)-{3.00, 100.60, 0.040}-{10.00, 100.50. 0.040)-(10.00. 100.00, 0.040)-(26.00, 100.88, 0.020)-(42.00, 100.00, 0.020)-(42.00, 100.50, 0.040}

-(49.00, 100.60, 0.040)-(52.00, 101.50, 0.040}

Elev (ft Section Depth (ft)
102.00 y 2.00
101.50 1.50
101.00 ’ 1.00

\ - AN\ < /
100.50 // AN = 0.50
100.00 0.00
99.50 -0.50

-5 0 5 10 15 20 25 30

Sta (ft)

35

40

45

50

55 60



Channel Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc.

Saint Tower Court C

Trapezoidal
Bottom Width (ft)
Side Slopes (z:1)
Total Depth (ft)
invert Elev (ft)
Slope (%)
N-Value

Calculations
Compute by:
Known Q (cfs)

hannel Post-Development
Highlighted

= 5.00 Depth (ft)

= 7.00,7.00 Q (cfs)

= 1.50 Area (sqft)

= 3112.00 Velocity (ft/s)

= 1.50 Wetted Perim (ft)

= 0.200 Crit Depth, Yc (ft)
Top Width (ft)
EGL (ft)

Known Q

= 10.44

Thursday, Cct 21 2021

| 1 1 [ [ I |

1.14
10.44
14.80
0.71
21.12
0.42
20.96
1.15

Elev (ft) et 8 Depth (ft)
3114.00 2.00
3113.50 / 1.50

4 /
3113.00 \\ / 1.00
3112.50 \ / 0.50
3112.00 \ 0.00
3111.50 -0.50
0 5 10 15 20 25 30 35 40

Reach (ft)
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Soil Map—Lubbock County, Texas
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Soil Map—Lubbock County, Texas

Map Unit Legend

Map Unit Symbol Map Unit Name Acres In AOI Percent of AOI

AchA Acuff loam, 0 to 1 percent 27 12.9%
slopes

EcA Estacado clay loam, 0 to 1 13.0 62.3%
percent slopes

MkB Mansker clay loam. 110 3 4.7 22.5%
percent slopes

RaA Randall clay. 0 to 1 percent 0.5 2.3%
slopes. occasionally ponded

Totals for Area of interest 20.9 100.0%

UsDa  Natural Resources
Conservation Service

Web Soil Survey

National Cooperative Soil Survey

61172021

Page 3 of 3
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EXHIBITF
Ransom Ranch Subdivision

Stormwater Management Technical Design Summary Report
CE&C No. 20-08-1182

PART 1 — Executive Summary Report

Section | — Contact Information:

Project Designer: Centerline Engineering & Consulting, LLC
8312 Upland Ave.
Lubbock, TX 79424
806-470-8686

Project Developer:  Twin Flames Investments, LLC
4747 S L.oop 289, Suite 210
Lubbock, TX 79424
806-410-1304

Section 2 — General Information:

This development is comprised of 61 residential lots and a common area to be constructed in Ransom
Canyon, to the east of Spur Lane and to the north of Parklane Drive. The total area of the development is
13.989 acres.

Section 3 — Project Location:

The project site is in the City of Ransom Canyon. No portions of the site are in the 100-year floodplain
{Zone X} and is not regulated under the National Flood Insurance Program. Refer to Exhibit E — Excerpt
from FEMA FIRM Map # 48303C0341E, September 28, 2007.

Section 4 — Hydrologic Characteristics:

The existing project site is 100% poor grassland. The existing site slopes toward the west of the property.
Discharges will all drain via sheet flow, shallow concentrated flow, and channel flow along proposed curb
and gutter north long the proposed streets and east towards Spur Lane and the existing city park and playa
lake. According to the NRCS Web Soil Survey, existing soils on site are all clay loam (refer to Exhibit C
Soils Map).

Stormwater Management Technical Design Summary Report
Ransom Ranch Subdivision, Lots |-61



Section 5 — Stormwater Management:

According to the analysis performed in conjunction with this project, the peak flows from this development
will slightly increase the peak flows of the existing site. The property is currently poor grassiand and has
siopes of 1-3% which drain toward the west of the site. The proposed development will match existing
conditions to maintain existing flow paths and drainage areas. Stormwater from this project site will be
conveyed by overland sheet flow to the proposed roadway.

Section 6 — Coordination and Permitting:

This development requires coordination with the City of Ransom Canyon.

Stormwater Management Technical Design Summary Report
Ransom Ranch Subdivision, Lots 1-61
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