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City of Bryan June 25, 2025
Planning and Development Services

PO Box 1000

Bryan, Texas 77805

RE: 1819 San Antonio Road — Drive-Thru Restaurant — Drainage Letter

The purpose of this drainage letter is to present an analysis of the existing and proposed drainage infrastructure
associated with the construction of the proposed drive thru restaurant located on Lot 1, Block 1 (0.633 acres) of
the Ford Tri-Motor Subdivision in Bryan, TX, at the intersection of East William Joel Bryan Parkway (FM 158) and
East Villa Maria Rd. The development of the 0.633-acre subdivision will consist of a drive-thru restaurant and
associated parking. An overall site plan for this development can be seen on Exhibit 1. No part of this property
lies within a 1% flood hazard area (100 YR FLOODPLAIN) according to the Brazos County Flood Insurance Rate Map
(FIRM) PANEL NO. 48041C0215F, REVISED DATE: 04/02/2014.

Existing Conditions

The existing drainage conditions of the site consist of an undeveloped lot. The existing site is comprised of three
drainage areas, DA-E1-R3, DA-E2-S, and DA-E3-S1 which can be seen on Exhibit 2. The suffixes of these drainage
areas refer to the parent basins of each of these drainage areas, shown in Appendix A (Excerpts of FM158
reconstruction plans, drainage sheets) and Exhibit 2. The three parent basins that included Lot 1 are Drainage
Area R3 (DA-R3), Drainage Area S (DA-S) and Drainage Area (S-1).

Proposed Conditions

The proposed drainage conditions of the development will incorporate private underground storm facilities that
will pick up the flow from the proposed site. The proposed site is comprised of four drainage areas, DA-P1-R3, DA-
P1-S, DA-P2-S, and DA-P3-S1, which can be seen on Exhibit 3.

Adjustment of Parent Basins and Weighted C values

The development of Lot 1 necessitates the adjustment of the acreages and weighted C values for the parent basins
DA-R3 and DA-S. The base assumptions and calculations shown in the FM158 rehabilitation project were utilized
to determine new weighted C values for these basins. Basin S-1 was not analyzed since there was no change from
existing to proposed conditions. The table below shows the existing and proposed drainage areas for Lot 1 with
the associated C value for each drainage area.

E>‘<ist c P .rop c
Drainage Acre SQ MILES [ IMPERVIOUS VALUE Drainage Acre |SQ MILES [IMPERVIOUS VALUE
Areas Areas
DA-E1-R3 0.276] 0.00043 8% 0.49 DA-P1-R3 0.107| 0.00017 21% 0.555
DA-E2-S 0.308| 0.00048 2% 0.46 DA-P1-S 0.169] 0.00026 98% 0.94
DA-E3-S1 0.049] 0.00008 30% 0.6 DA-P2-S 0.308| 0.00048 70% 0.8
DA-P3-S1 0.049( 0.00008 30% 0.6




Parent Basin DA-R3

Parent Basin DA-R3 has a total acreage of 1.43 acres and weighted C value of 0.72. Existing drainage area DA-E1-
R3 is the portion of Lot 1 within the parent basin. The calculation to establish a new weighted C (C;) for the
remainder of parent Basin DA-R3 without Lot 1 is shown below:

(Areapa-ss) X (Coa-rs) = (Areapa-rs - Areapa-e1-rs) X (C1) + (Areapa-e1-r3) X (Coa-£1-rs)
(1.43 ac) x(0.72) = (1.43 ac—0.276 ac) x (C1) + (0.276 ac) x (0.49)
Solving for C; = 0.775 new weighted C value for remainder of parent Basin DA-R3, Area = 1.154 acres.
Using C1 in the proposed condition, the calculation to establish a new weighted C (Cy) is shown below:
(Areapa.rs- Areapaeirs) X (C1) + (Areapapirs) X (Coari-rs) = (Areapars - Areapacirs + Areapapirs) X (Ca)
(1.43 ac—0.276 ac) x (0.775) + (0.107 ac) x (0.555) =(1.43 ac—0.276 ac + 0.107 ac) x (C,)

Solving for C; = 0.756 new weighted C value for adjusted parent Basin DA-R3, Area = 1.261 acres. These values
are used in the table below to establish new Q values for the revised parent basin DA-R3 including the proposed
lot areas.

Parent Basin DA-S

Parent Basin DA-S has a total acreage of 12.03 acres and weighted C value of 0.63. Existing drainage area DA-E2-
S is the portion of Lot 1 within the parent basin. The calculation to establish a new weighted C (Cs)for the
remainder of parent Basin DA-S without Lot 1 is shown below:

(Areapas) x (Cs) = (Areapa-s - Areapa-e2-s) X (C3) + (Areapaezs) X (Coaezs)
(12.03 ac) x (0.63) = (12.03 ac—0.308 ac) x (C3) + (0.308 ac) x (0.46)
Solving for Cs3 = 0.634 new weighted C value for remainder of parent Basin DA-S, Area = 11.722 acres.
Using Cs in the proposed condition, the calculation for establish a new weighted C (Cs) is shown below:
(Areapas- Areapa-ez-s) X (C3) + (Areapa-pi-s) X (Cpa-prs) + (Areapa-pa-s) X (Cparzs) = (Areapas + Areapapis) X (Ca)
(12.03 ac—0.308 ac) x (0.634) + (0.169 ac) x (0.94) + (0.308 ac) x (0.8) = (12.03 ac + 0.139 ac) x (Cq)

Solving for C4 = 0.642 new weighted C value for adjusted parent Basin DA-S, Area = 12.199 acres. These values
are used in the table below to establish new Q values for the revised parent basin DA-S including the proposed lot
areas.



PROPOSED SYSTEM R&S - POST FM158 CONSTRUCTION

DRAINAGE| TOTAL | WEIGHTED

AREA AREA "enVALUE Tc USED Intensity (1) FLOW (Q)
(acres) (min) (in/hr) (cfs)
5YR 10 YR 25YR 50 YR 100 YR 5YR 10 YR 25 YR 50 YR 100 YR
R3 1.43 0.72 16.81 6.01 6.80 7.79 8.83 Ol 6.15 6.96 7.98| 9.04 9.43]
s 12.03 0.63 20.30 5.43 6.16 7.06] 8.02] 8.37 40.85 46.34 531 60.33 62.96

PROPOSED SYSTEM R&S - POST FM158 CONSTRUCTION WITH FORD TRI-MOTOR LOT INCORPORATED
DRAINAGE| TOTAL | WEIGHTED

RREH AREA e VALUE Tc USED Intensity (1) FLOW (Q)
(acres) (min) (in/hr) (cfs)
5YR 10 YR 25YR 50 YR 100 YR 5YR 10 YR 25 YR 50 YR 100 YR
R3 1.261 0.756 16.81 6.01 6.80) 9 8.83 9.21} 5.7 6.48 7.43 8.42 8.78
5 12.199 0.642 20.30 5.43 6.16] 7.06 8.02, 8.37| 42.53 48.24 5529 62.81 65.55]

DA-R3 DELTA -0.42 -0.48 -0.55 -0.62 -0.65
DA-S DELTA 1.68 1.91 2.18] 2.48 2.59
TOTAL SYSTEM DELTA 1.26) 1.43 1.63 1.86 1.94

The table above shows the comparison between the original parent basins and the revised parent basins with the
Lot 1 development incorporated into the basins.

STORM SEWER SYSTEM DESIGN

The onsite storm sewer system for Lot 1 consists of two storm system runs consisting of 15-inch HDPE pipe, 30-
inch RCP and 36-inch RCP, shown on Exhibit 4. The drainage areas that contribute to the 15-inch storm sewer
system are shown on Exhibit 4, and are drainage areas DA-IN-01 and DA-IN-02. The Rational Formula method was
used to determine flow for each storm event and is shown on Exhibit 5.

The other drainage pipes consist of two culvert systems, a 24-inch culvert and a 30-inch/36-inch RCP culvert
system that collects the proposed “system S” as discussed above. The flows from the above discussion were
utilized to size this storm pipe run, which consists of 65.55 cfs in the 100-yr storm event in the proposed “system
S”. Exhibit 8 shows the capacity calculations for different pipe sizes dependent on the slope of the pipe. The 36-
inch RCP at 1% slope is shown to have 66.3 cfs of capacity and the 30-inch RCP at 4.41% is shown to have 86.4 cfs
of capacity, both of which are greater than the 100-yr storm event of 65.55 cfs of the proposed “system S”, shown
above.

The 24-inch culvert, however, does not see the full 65.55 cfs
of “system S”, as shown in the graphic to the left, taken from
the appendix:

The red dashed line represents the centerline of the road
bed and separates “system S” into a sub drainage area that
the proposed 24-inch culvert conveys. This sub area is
conservatively about 15% of the total system, which is
approximately 10 cfs. The blue lines represent the location of
both culvert systems. From Exhibit 8, the capacity for a 24-
inch culvert at 1.25% slope is 25.4 cfs, which is greater than
the estimated 10 cfs it will need to carry.




Exhibit 6 shows the 15-inch pipe size calculated using the runoff from each of these drainage areas for the 100-
year storm event. Capacity calculations were performed for the 100-year storm event to size the proposed storm
drain infrastructure.

Exhibits 7.1 & 7.2 show the calculations for the grate inlet on the proposed storm system for both the 10 & 100-
year storm events. The grate inlet has been sized with an EJIW — V5726-80 grate inlet.

CONCLUSION

In summary, the proposed development is located in an “evaluate detention” area of the Briar Creek watershed.
This site qualifies as “Detention Limited” property (Section II, C.,3.,b) and can be exempted from detention
requirements with the impacts of the site improvements addressed. The impacts of the development to the
existing drainage system have been evaluated above and have shown to be minimum for systems R&S.
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EXHIBIT 1: Site Plan

EXHIBIT 2: Existing Drainage Area Map

EXHIBIT 3: Proposed Drainage Area Map

EXHIBIT 4: Proposed Site Drainage Area Map

EXHIBIT 5: Rational Formula Drainage Calculations

EXHIBIT 6 Onsite Pipe Capacity Calculations — 100-year Storm
EXHIBIT 7.1: Grate Inlet Capacity Calculations — 10-year Storm
EXHIBIT 7.2: Grate Inlet Capacity Calculations — 100-year Storm
EXHIBIT 8: Pipe Capacity Calculations

APPENDIX A:  Excerpts of FM158 reconstruction plans (TxDOT PLANS OF PROPOSED STATE HIGHWAY
IMPROVEMENT FM 158, BRAZOS COUNTY, PROJ # C 212-3-50)
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. . Bryan, Texas 77802 I LL
3.3.  Contact Dan Augsburger @ Optimum Communications 979-204-8263 5. Engineer: Mitchell & Morgan, L.L.P ON FRONT SIDE \ —] ~ S
3.4. Contact Brandon Charanza @ BTU 979-821-5770 ’ ’ 3204 Earl Rudder ’Fw S
3.5. Contact Mac Ortiz @ Frontier 972-365-9198 . y- > Lu
College Station, Texas 77845
3.6. Contact Rachel Morales @ MetroNet: Rachel.morales@metronet.com (979) 260-6963 oX4 TREATED >
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have a cutoff angle of no more than 90 degrees. DINING AREA S.F. = 1050
22. Cross slope and running slope of curb ramps serving the Accessible Parking shall comply with ICC A117.1 - 2009 Accesssibility Standards. Maximum cross
slope 1:48 (2.08%) and maximum running slope 1:12 (8.33%). PARKING REQD: DU M PSTER ENCLOSU RE DETA| |_
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operation, repair or maintenance of these areas.
25. Where electric facilities are installed, BTU has the right to install, operate, relocate, construct, reconstruct, add to, maintain, inspect, patrol, enlarge, repair, PARKING SPACES REQUIRED = 29
remove and replace said facilities upon, over, under, and across the property included in the PUE, and the right to ingress and egress on property adjacent to the PARKING SPACES PROVIDED = 30
PUE to access electric facilities. (INCLUDING 2 ADA & 11 QUEUE SPACES)
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Rational Formula Drainage Area Calculations

EXHIBIT 5

FORD TRI-MOTOR LOT

<

&

= |32,

g [ < z <

: 33 F g .

= :tl 2] w < = o

= 5 & 2z 5 | B o 0 ° = 0 5 o 2 8 =

[=) - o o = =] o (<] 0 (< = (e o (<] 0 (] = (¢

NO. AC. | 045 0.95 min In/Hr cfs In/Hr cfs In/Hr cfs In/Hr cfs In/Hr cfs In/Hr cfs
DA-IN-01 0.23 [ 0.00] 0.22 | 0.21 10.0 6.33 1.4 7.7 1.6 8.6 1.8 9.9 2.1 11.1 24 12.5 2.7
DA-IN02 0.09 [ 0.00 ] 0.08 | 0.08 10.0 6.33 0.5 7.7 0.6 8.6 0.7 9.9 0.8 11.1 0.9 12.5 1.0




EXHIBIT 6
Pipe Capacity Calculations-100yr

FORD TRI-MOTOR LOT

1HOI3H
HL1dIm

puz @ oL

auwil| [aABIL

HLON31

Aoedes
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371

adojs adid

ado|g uopou|
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VO IvV1OL
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min

min

cfs

fps

%

%

yr

min

10.32
10.36

0.32
0.05

101
15

6.5
6.5

5.3
53

15
15

1.0
1.0

0.27
0.49

3.35
4.55

3.35
4.55

2.68
3.64

100
100

10.0

10.3

0.21
0.29

IN-02
ouT

IN-01
IN-02




EXHIBIT 7.1
FORD TRI-MOTOR LOT

INLET CAPACITY
10-YEAR STORM
SUMP GRATE (10 year storm)
Drainage Inlet Q (cfs) Qclogged | h Open Area Grate Inlet Open Area | Calculated
Area (25%) (ft) Needed (ﬂz) Selected Selected (ft2) h (ft)
DA-IN-01 IN-01 1.84 2.31 0.5 0.68 V5726-80 1.35 0.13
DA-IN0O2 IN-02 0.70 0.87 0.5 0.26 V5726-80 1.35 0.02
SUMP GRATE:

Q =4.82*A*h"0.5

A = Q/(4.82*y*0.5)




EXHIBIT 7.2
FORD TRI-MOTOR LOT
INLET CAPACITY
100-YEAR STORM WSE

SUMP GRATE (Recessed)(100 year storm)

. Q clogged Grate Inlet Open Area |[Calculated h
Drainage Area | Inlet 1Q  (cfs) (25%) Selected Selected (ft?) (ft)
DA-IN-01 IN-01 2.68 3.35 V5726-80 1.35 0.26
DA-IN02 IN-02 1.01 1.26 VV5726-80 1.35 0.04
* East Jordan Inlet Catalog # SUMP GRATE:

Q = 4.82*A*h"0.5
A = Q/(4.82*y"0.5)




Pipe Size (inches) with N=0.013

EXHIBIT 8

Pipe Capacity Calculation

Slope 8 12 15 18 21 24 30 36 42 48
0.10% 0.4 1.1 2.0 3.3 5.0 7.2 13.0 21.1 31.9 45.5
0.20% 0.5 1.6 2.9 4.7 7.1 10.1 18.4 29.9 45.1 64.4
0.40% 0.8 2.3 4.1 6.7 10.0 14.3 26.0 42.3 63.8 91.1
0.60% 0.9 2.8 5.0 8.2 12.3 17.6 31.9 51.8 78.1 111.6
0.80% 1.1 3.2 5.8 9.4 14.2 20.3 36.8 59.8 90.2 128.8
1.00% 1.2 3.6 6.5 10.5 15.9 22.7 41.1 66.9 100.9 144.0
1.25% 1.4 4.0 7.2 11.8 17.8 254 46.0 74.8 112.8 161.0
4.41% 2.5 7.5 13.6 22.1 33.4 47.6 86.4 140.4 211.8 302.5
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REV DATE: 2-12-2015

_Map_Pre.dgn

e_Area

gs\DRAM1_Drainag

FILENAME: T:\0170000439_FM_158\CADD\Drawin:
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Drainage Wited Tc
Area # Total (o3 Used Intensity (1) Flow (Q)
Area value
(acres) (min) (in/hr) (CFS,
5Yr | 10Yr |25Yr [ 50 Yr|100Yr| 5Yr [10Yr| 25Yr 50 Yr 100 Yr
A1 1.16 0.79 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 7.07 | 7.94 9.07 10.25 10.70
A2 1.38 0.68 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 7.20 | 8.09 9.24 10.44 10.90
A3 2.19 0.48 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 8.00 | 8.98 | 10.26 11.60 12.11
A4 0.68 0.79 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 4.15 | 4.66 5.33 6.02 6.29
A5 1.19 0.82 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 7.51 | 8.43 9.63 10.89 11.37
B1 16.98 0.71 44.00 [ 3.39| 390 | 449 | 513 | 537 | 40.74 | 46.79 | 53.94 61.55 64.44
B2 0.62 0.77 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 3.69 | 4.14 4.73 5.35 5.59
B3 0.83 0.47 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 3.00 | 3.36 3.84 4.34 4.53
B4 2.38 0.67 15.00 | 6.38| 7.19 | 823 | 9.33 | 9.73 | 10.16 | 11.46 | 13.12 14.86 15.50
C1 10.88 0.63 30.00 [4.33| 494 | 567 | 6.46 | 6.75 | 29.78 | 33.97 | 39.05 44.44 46.42
C1 10.88 0.47 30.00 [4.33| 494 | 567 | 6.46 | 6.75 | 22.13 | 25.24 | 29.02 33.02 34.49
C2 0.96 0.72 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 5.31 | 5.96 6.80 7.69 8.03
D1 1.64 0.59 12.00 | 7.10| 7.98 | 9.13 | 10.33 | 10.78 | 6.89 | 7.75 8.86 10.02 10.46
D2 2.54 0.60 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 11.72 | 18.16 | 15.03 16.99 17.74
D3 1.48 0.67 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 7.63 | 8.57 9.78 11.06 11.55
E1 1.18 0.38 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 3.47 | 3.89 4.44 5.02 5.24
E2 0.81 0.50 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 3.12 | 3.50 3.99 4.51 4.71
E2.1 0.38 0.50 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 1.46 | 1.64 1.87 2.12 2.21
E3 3.12 0.60 17.00 | 5.98 | 6.76 | 7.74 | 878 | 9.16 | 11.19 | 12.65| 14.49 16.43 17.14
E3.1 3.49 0.60 17.00 | 5.98 | 6.76 | 7.74 | 878 | 9.16 | 12.52 | 14.15| 16.21 18.38 19.18
E4 1.81 0.50 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 6.96 | 7.81 8.92 10.09 10.53
E5 0.18 0.60 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 0.83 | 0.93 1.07 1.20 1.26
E6 0.73 0.60 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 3.37 | 3.78 4.32 4.88 5.10
E7 1.41 0.77 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 8.40 | 943 | 10.77 12.17 12.71
E8 0.54 0.62 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 2.56 | 2.88 3.28 3.71 3.88
E9 1.85 0.59 24.00 (494 | 562 | 645 | 7.33 | 7.65 | 5.38 | 6.12 7.02 7.98 8.33
E10 1.24 0.63 30.00 [4.33| 494 | 567 | 6.46 | 6.75 | 3.40 | 3.88 4.46 5.08 5.30
E11 1.09 0.64 23.00 [ 5.07 | 575 | 6.60 | 7.50 | 7.83 | 3.54 | 4.02 4.61 5.23 5.46
F1 1.85 0.60 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 854 | 9.58 | 10.95 12.37 12.92
F2 0.74 0.60 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 3.42 | 3.83 4.38 4.95 5.17
F3 0.79 0.60 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 3.65 | 4.09 4.67 5.28 5.52
F4 0.78 0.78 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 4.68 | 5.25 6.00 6.78 7.08
G 69.68 0.61 4119 [ 354 | 406 | 468 | 534 | 559 |150.66|172.82| 199.15 | 227.13 | 237.67
H1 1.54 0.60 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 7.11 | 7.98 9.11 10.30 10.75
H2 1.66 0.60 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 7.66 | 8.60 9.82 11.10 11.59
H3 0.91 0.68 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 4.78 | 5.36 6.12 6.92 7.23
H4 0.43 0.71 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 2.35 | 2.64 3.02 3.41 3.56
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1. DISCHARGES CALCULATED USING THE
RATIONAL METHOD.

2. DISCHARGES REFLECT USE OF CURRENT
e, b, d COEFFICIENTS FOR BRAZOS
COUNTY.

3. DISCHARGES ALSO EVALUATED USING
INTENSITIES DETERMINED BY
LINEAR INTERPOLATION OF POINT
VALUES PROVIDED IN NOAA ATLAS 14
PER TXDOT HYDRAULIC DESIGN MANUAL.
e, b, d COEFFICIENTS PRODUCE MORE
CONSERVATIVE RESULTS THAN THE
UPDATED NOAA ATLAS 14 INTENSITIES
IN THE PROJECT AREA.

0’ 250’ 500/ 10007
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NO.| DATE REVISION APPROVED
H Binkley & Barfield, Inc.
Blnkley TxEng F-257 I
™ 1701 Southwest Pkwy, Ste 111

&Barf| eld College Station, TX 77840

— 979.703.1809

consulting engineers  BinkleyBarfield.com

®Texas Department .

= e CiTy OF BRYAN
I Bryan District * ©2022 The Goad Lih, Teaas St

WJB PARKWAY (FM 158) PS&E
EXISTING DRAINAGE

LOGIC CALCULATIONS
Drainage Wited Tc
Area # Total (o3 Used Intensity (1) Flow (Q)
Area value
(acres) (min) (in/hr) (CFS
5Yr|10Yr | 25Yr |50 Yr|100Yr| 5Yr [10Yr| 25Yr 50 Yr 100 Yr
J1 14.67 0.50 23.00 | 5.07 | 5.75 | 6.60 | 7.50 | 7.83 [ 36.92 | 41.93 | 48.12 54.65 57.04
J2 3.39 0.60 17.00 | 5.98 | 6.76 | 7.74 | 8.78 | 9.16 | 12.16 | 18.75| 15.75 17.85 18.63
J3 2.89 0.60 14.00 | 6.60 | 7.44 | 851 | 9.63 | 10.05 | 11.44 | 1290 | 14.75 16.71 17.43
J4 4.62 0.50 26.00 | 4.72| 537 | 6.16 | 7.01 | 7.32 [ 10.90 | 1240 | 14.24 16.19 16.90
J5 4.39 0.55 26.00 | 472| 537 | 6.16 | 7.01 | 7.32 | 11.41| 12.98 | 14.91 16.95 17.70
J6 3.46 0.66 37.00 | 3.80| 435 | 500 [ 570 | 596 | 865 | 991 11.41 13.00 13.59
K 21.44 0.56 25.00 | 483 | 549 | 630 | 7.16 | 7.48 [ 57.49 | 65.37 | 75.06 85.31 89.06
L 15.69 0.35 15.00 | 6.38 | 7.19 | 823 | 9.33 | 9.73 | 35.01 | 39.51 | 45.22 51.22 53.44
M 3.36 0.56 16.00 | 6.17 | 6.97 | 798 | 9.04 | 943 | 11.65]| 18.16 | 15.06 17.07 17.81
N1 0.99 0.64 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 4.88 | 548 6.26 7.07 7.39
N2 3.35 0.64 2488 | 484 | 550 | 632 | 718 | 7.50 | 10.835| 11.76 | 13.51 15.35 16.03
01 2.57 0.52 15.00 | 6.38 | 7.19 | 823 | 933 | 9.73 | 856 | 965 | 11.05 12.52 13.06
02 2.61 0.39 27.84 | 453 | 516 | 593 | 6.74 | 7.04 | 464 | 529 6.08 6.91 7.22
P1 3.85 0.56 10.00 | 7.69 | 8.63 | 9.86 | 11.15| 11.64 | 16.58 | 18.61 | 21.25 24.02 25.08
P2 19.13 0.73 18.40 | 5.73 | 6.49 | 7.44 | 843 | 8.80 | 80.07 | 90.62 | 103.85 | 117.79 | 122.90
Q1 15.05 0.60 22.00 | 520 | 5.90 | 6.76 | 7.68 | 8.02 | 46.92 | 53.24 | 61.08 69.36 72.39
Q2 2.92 0.60 2965 | 436| 497 | 571 | 650 | 6.79 | 7.64 | 871 10.01 11.39 11.90
Q3 0.80 0.60 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 3.69 | 414 4.73 555 5.59
Q4 3.34 0.64 2410 | 493 | 560 | 6.43 | 7.31 | 763 [ 1049 | 11.92| 13.68 15.55 16.23
Q5 1.22 0.73 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 6.87 | 7.71 8.80 9.95 10.39
Q6 0.99 0.76 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 5.78 | 6.49 7.41 8.38 8.75
R 3.93 0.65 28.83 | 443 | 5.05 | 581 | 661 | 6.90 | 11.36 | 12.95| 14.88 16.93 17.68
R1 1.83 0.73 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 10.27 | 11.58 | 13.17 14.88 15.54
R2 0.62 0.85 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 4.06 | 4.56 5.21 5.89 6.15
R3 0.94 0.69 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 4.98 | 5.60 6.39 7.22 7.54
S 11.98 0.63 20.30 | 543 | 6.16 | 7.06 | 8.02 | 8.37 | 40.71| 46.14 | 52.91 60.05 62.66
S1 2.01 0.71 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 10.93 | 12.27 | 14.01 15.84 16.54
S2 0.55 0.90 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 3.81 | 427 4.88 5.52 5.76
T2 0.35 0.63 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 1.71 | 1.92 2.19 2.48 2.59
T4.1 0.11 0.80 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 0.68 | 0.76 0.87 0.98 1.02
T4.2 0.10 0.90 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 0.69 | 0.78 0.89 1.00 1.05
5 0.85 0.80 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 5.26 | 5.90 6.74 7.62 7.95
T6 0.19 0.78 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 1.15 | 1.29 1.47 1.66 1.73
T8 0.14 0.86 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 0.90 | 1.01 1.15 1.30 1.36
U2 0.80 0.65 13.80 | 6.64 | 7.49 | 857 | 9.70 | 10.12 | 3.47 | 3.91 4.48 5.07 5.29
U3 0.65 0.82 10.80 | 744 | 8.36 | 9.55 | 10.80 | 11.28 | 3.95 | 4.44 5.07 5.73 5.99
us 0.31 0.85 10.00 | 7.69 | 8.63 | 9.86 | 11.15| 11.64 | 2.01 | 2.25 2.57 2.91 3.04
U6 1.06 0.82 10.00 | 769 | 8.63 | 9.86 | 11.15| 11.64 | 6.69 | 7.50 8.57 9.69 10.12
U7 0.74 0.88 12.10 | 7.07 | 7.95 | 9.09 | 10.29 | 10.74 | 4.58 | 515 5.89 6.66 6.95

AREA MAP
FDE‘\? Sg PROJECT NUMBER J HIGHWAY NUMBER
6 C 212-3-50 | FM 158
STATE DISTRICT COUNTY
TEXAS | BRYAN BRAZOS
CONTROL SECTION Jos SHEET NO.
0212 03 050 269




Map_Post_01.dgn

e_Area_|

gs\DRAM1_Drainag

FILENAME: T:\0170000439_FM_158\CADD\Drawin:

REV DATE: 2-12-2015
CSJ: 0212-03-050

LEGEND:

A DRAINAGE AREA I.D.

CULVERT XX\\ CULVERT NO.

DRAINAGE AREA BOUNDARY

—_— CREEK FLOWLINE

V|

------- _

T/
- BRYAN (FM 158)
- ==

1. DISCHARGES CALCULATED USING THE
RATIONAL METHOD.

2. DISCHARGES REFLECT USE OF CURRENT
e, b, d COEFFICIENTS FOR BRAZOS
COUNTY.

3. DISCHARGES ALSO EVALUATED USING
INTENSITIES DETERMINED BY
LINEAR INTERPOLATION OF POINT
VALUES PROVIDED IN NOAA ATLAS 14
PER TXDOT HYDRAULIC DESIGN MANUAL.
e, b, d COEFFICIENTS PRODUCE MORE
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UPDATED NOAA ATLAS 14 INTENSITIES
IN THE PROJECT AREA.
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PROPOSED DRAINAGE HYDROLOGIC o 125 250 500"

|
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Drainage Wited Tc Drainage Wted Tc
Areag Total Cc Used Intensity (I) Flow (Q) A g Total (o3 Used Intensity (1) Flow (Q)
Area value rea Area value e
(acres) (min) (in/hr) (CFS, (acres) (min) (in/hr) (CFS
5Yr|[10Yr|25Yr| 50 Yr|100 Yr| 5Yr | 10 Yr| 25 Yr 50 Yr 100 Yr S5Yr|10Yr |25Yr| 50 Yr |100Yr| 5Yr [ 10Yr| 25Yr 50 Yr 100 Yr
Al 117 | 0.80 | 10.00 [7.69 | 8.63 [ 9.86 | 11.15| 11.64 | 7.22 | 811 | 9.26 10.47 | 10.93 F1 185 | 060 | 10.00 | 7.69 | 863 | 9.86 | 11.15| 1164 | 854 | 958 | 1095 | 1237 | 1292
A2 138 | 068 | 1000 | 769 | 863 | 986 |11.15| 1164 | 7.25 | 8144 | 929 10.51 10.97 2 0.71 0.60 | 10.00 | 7.69 | 863 | 9.86 | 11.15 | 1164 | 328 | 3.68 | 4.20 4.75 4.96
A3 2.21 0.48 | 10.00 | 769 863 | 9.86 | 11.15| 1164 | 814 | 914 | 1044 | 1180 | 12.32 F3 0.84 | 062 | 10.00 | 7.69| 863 | 9.86 | 11.15| 11.64 | 3.99 | 448 | 512 5.79 6.04
A4 070 | 080 |10.00 [7.69| 863 [ 9.86 |11.15| 11.64 | 429 | 482 | 550 6.22 6.49 F4 075 | 077 | 1000 |7.69| 863 | 986 | 11.15| 11.64 | 443 | 497 | 568 6.42 6.70
A5 119 | 0586 | 10.00 [7.69| 863 | 9.86 | 11.15]| 1164 | 7.85 | 881 | 10.06 | 1137 | 11.87 G 6970 | 062 | 4119 | 354 | 406 | 468 | 534 | 559 |153.59[176.18] 203.02 | 23155 | 242.29
B1 1699 | 071 | 4400|339 390 | 449 | 513 | 537 |40.77 | 46.82 | 5398 | 6159 | 64.48 T 155 | 060 | 10.00 | 7.69| 863 | 9.86 |11.15| 1164 | 7.15 | 803 | 917 1037 | 1082
B2 0.61 0.78 | 10.00 | 7.69 | 8.63 | 9.86 | 11.15] 11.64 | 3.66 | 411 | 4.69 5.30 5.53 H2 1.67 0.60 | 10.00 | 7.69 | 863 | 9.86 [ 11.15| 1164 | 7.71 | 8.65 | 9.88 1117 11.66 AN B
B3 0.81 0.49 10.00 | 7.69| 8.63 | 9.86 [ 11.15| 11.64 | 3.07 | 3.45 3.93 4.45 4.64 H3 1.02 0.70 10.00 | 769 | 863 | 986 [11.15| 1164 | 549 | 6.17 7.04 7.96 8.31 M QM \\\ONA\_ jod 2/18/22
B4 2.37 0.68 15.00 | 6.38| 7.19 | 823 | 933 | 9.73 | 10.22 | 11.54 | 13.20 14.96 15.61 H4 0.43 0.71 10.00 | 769 | 863 | 986 [11.15| 1164 | 235 | 2.64 3.02 3.41 356 AN
[ 2.66 | 059 | 17.00 [5.98] 6.76 [ 7.74 | 8.78 [ 9.16 | 9.35 [10.57 | 12.10 [ 1372 | 14.32 J1 14.67 | 050 | 23.00 | 5.07 | 5.75 | 6.60 | 7.50 | 7.83 | 36.92 | 41.93| 48.12 | 54.65 | 57.04 NO.| DATE REVISION APPROVED
C1.1 8.38 0.38 33.00 [ 408 | 466 [ 536 | 6.11 | 6.38 | 1299 | 14.84 | 17.08 19.44 20.32 2 3.39 0.60 17.00 | 598 | 6.76 | 7.74 | 878 | 9.16 | 12.16 | 13.75| 15.75 17.85 18.63
C2 0.87 0.74 | 30.00 | 433| 494 | 567 | 6.46 | 6.75 | 2.78 | 317 | 3.64 415 433 B 289 060 1140016601 744 | 851 | 963 | 1005 | 11.44 | 1290 12.75 16.71 1743 A 12/8/22 | REMOVED DUPLICATE E9 ERR
D1 1.54 0.58 | 12.00 | 7.10| 7.98 | 9.13 | 10.33 | 10.78 | 6.39 | 7.19 | 8.21 9.29 9.70 4 456 050 | 2600 |472| 537 | 616 | 7.01 | 7.32 | 10.75 | 1224 1405 | 1598 16.68
D2 2.55 0.60 10.00 | 769 | 8.63 | 9.86 [11.15| 1164 | 11.77 | 13.21 | 15.09 17.06 17.81 41 0.55 0.90 10.00 | 769 | 863 | 986 | 11.15| 11.64 | 3.81 | 4.27 4.88 5.52 576
D3 154 | 0.68 | 10.00 | 7.69 [/8.63 | 9.86 | 11.15 | 11.64 | 8.04 |19.02 | 10.31 | 1165 | 12.16 J5 524 | 058 | 2600 | 472 | 537 | 616 | 7.01 | 7.32 | 1432 [ 1629 1871 | 2127 | 2221
E1 1.18 | 0.39 | 10.00 | 7.69 [78.63 ] 9.86 | 11.15 | 11.64 | 3.53 [13.96 | 4.52 5.1 5.34 J6 345 | 066 | 37.00 [ 380 435 | 500 | 570 | 596 | 863 | 988 | 11.38 | 1297 | 1356
E2 081 | 050 |10.00[769] 863 | 9.86 [11.15] 1164 | 312 | 3.50 | 3.9 4.51 4.7 K 2142 | 056 | 2500 483 549 | 630 | 7.16 | 7.48 | 57.43 | 6531 | 7499 | 8522 | 8897
E21 037 | 050 |10.00 769] 863 | 9.86 |11.15] 1164 | 142 | 160 | 182 2.06 2.15 L 1550 | 035 | 1500 638 | 7.19 | 823 | 933 | 9.73 | 3479 39.25| 4493 | 5090 | 53.10 - Binkley & Barfield, Inc.
E3 312 | 060 | 17.00 |598| 6.76 | 7.74 | 8.78 | 9.16 | 11.19 | 12.65| 1449 | 1643 | 17.14 v 361 055 11600 16171 697 | 798 | 904 | 943 | 1235 1394 1597 | 1809 | 18.88 Blnkley TxEng F-257
E3.1 349 | 060 | 17.00 |598| 6.76 | 7.74 | 8.78 | 9.16 | 12.52 | 14.15| 1621 | 1838 | 19.18 N 041 070 T10.00 7691 863 986 (1115 1164 | 220 247 | 283 319 333 &Barfield 1701 Souttwest Phwy. Ste 111
E4 1.81 050 | 10.00 | 769 863 | 9.86 | 11.15| 1164 | 7.02 | 7.88 | 9.00 10.18 | 10.63 N2 576 | 063 | 2485 484 550 [ 632 | 718 | 750 | 835 | 949 | 1090 | 1239 | 12.93 Gopoge Staton.
E5 018 | 060 | 10.00 |7.69| 8.63 | 9.86 |11.15| 1164 | 083 | 093 | 1.07 1.20 1.26 consulting engineers  BinkleyBarfield.com
E6 073 | 060 | 1000 |7.69| 8.63 | 9.86 |11.15| 1164 | 3.37 | 3.78 | 4.32 488 510
JB9 049 | 075 | 10.00 |7.69| 8.63 | 9.86 |11.15| 1164 | 2.82 | 317 | 362 4.09 427
E7 056 | 090 |10.00 |7.69| 8.63 | 9.86 |11.15| 1164 | 388 | 435 | 4.97 5.62 587 ==4° Texas Department CITY OF BRYAN
E7.1 0.11 0.60 | 10.00 | 7.69 | 8.63 | 9.86 | 11.15| 11.64 | 051 | 057 | 065 0.74 0.77 y 4 BOf 7L;r§n;9portat/on The Good Life, Texas Sty
= 055 | 0.60 | 10.00 | 7.60| 8.63 | 9.86 | 11.15| 1164 | 2.54 | 2.85 | 3.25 368 384 yan st @20
E8. 1 016 | 060 | 10.00 | 7.69| 8.63 | 9.86 |11.15| 1164 | 0.74 | 083 | 095 1.07 112
E9 094 | 068 | 2800 |451| 514 | 591 | 6.72 | 7.02 | 2.90 | 330 | 379 431 451 WJB PARKWAY (FM 158) PS&E
E9.1 161 051 | 27.00 |461| 525 | 6.03 | 6.86 | 7.16 | 3.80 | 433 | 497 5.65 5.90
ET0 048 | 065 | 2300|507 575 | 6.60 | 7.50 | 7.83 | 158 | 1.79 | 2.06 2.34 244 PROPOSED DRAINAGE
E11 116 | 066 | 23.00 507 | 5.75 | 660 | 7.50 | 7.83 | 3.85 | 437 | 502 5.70 5.95
E12 012 | 063 | 10.00 |7.69| 8.63 | 9.86 |11.15| 1164 | 058 | 0656 | 074 0.84 0.87 AREA MAP
SHEET 1 OF 2
;E‘S Sg PROJECT NUMBER J HIGHWAY NUMBER
6 C 212-3-50 | FM 158
STATE DISTRICT COUNTY
TEXAS BRYAN BRAZOS
CONTROL SECTION Jos SHEET NO.
0212 03 050 270 R1
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DISCHARGES CALCULATED USING THE
RATIONAL METHOD.

2. DISCHARGES REFLECT USE OF CURRENT

e, b, d COEFFICIENTS FOR BRAZOS
COUNTY.

3. DISCHARGES ALSO EVALUATED USING

INTENSITIES DETERMINED BY

LINEAR INTERPOLATION OF POINT
VALUES PROVIDED IN NOAA ATLAS 14
PER TXDOT HYDRAULIC DESIGN MANUAL.
e, b, d COEFFICIENTS PRODUCE MORE
CONSERVATIVE RESULTS THAN THE
UPDATED NOAA ATLAS 14 INTENSITIES
IN THE PROJECT AREA.
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|
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NO.| DATE REVISION APPROVED
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consulting engineers  BinkleyBarfield.com
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©2022

Drainage Wited Tc
Area # Total (o3 Used Intensity (1) Flow (Q)
Area value
(acres) (min) (in/hr) (CFS
5Yr| 10Yr |25Yr| 50Yr|100 Yr| 5Yr [10Yr | 25Yr 50 Yr 100 Yr
O1 1.10 0.78 10.20 | 7.63 | 8.56 | 9.78 | 11.06 | 11.55 | 6.50 | 7.30 8.34 9.43 9.84
02 2.29 0.39 27.84 | 453 | 516 | 593 | 6.74 | 7.04 | 4.06 | 4.63 5.32 6.05 6.32
03 1.29 0.58 2579 | 4.74| 589 | 6.19 | 7.04 | 7.35 | 3.53 | 4.02 4.61 5.24 5.48
04 0.14 0.51 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 0.55 | 0.61 0.70 0.79 0.83
05 0.16 0.73 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 0.90 | 1.01 1.15 1.30 1.36
P1 3.85 0.56 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 16.58 | 18.61 | 21.25 24.02 25.08
P2 19.13 0.73 18.40 | 573 | 649 | 7.44 | 843 | 880 | 80.07 | 90.62 | 103.85 | 117.79 | 122.90
Q1 15.05 0.60 22.00 | 520 | 590 | 6.76 | 7.68 | 8.02 | 46.92 [ 53.24 | 61.08 69.36 72.39
Q2 2.96 0.60 2965 | 4.36 | 497 | 571 | 650 | 6.79 | 7.74 | 8.83 | 10.15 11.55 12.06
Q3 0.81 0.60 10.00 | 769 | 863 | 9.86 | 11.15| 11.64 | 3.74 | 4.20 4.79 5.42 5.66
Q4 3.26 0.64 28.64 | 445| 507 | 583 | 6.63 | 6.93 | 9.27 [ 10.56 | 12.14 13.81 14.42
Q5 1.24 0.78 15.07 | 636 | 7.18 | 821 | 931 | 9.71 | 6.12 | 6.91 7.91 8.96 9.35
Q6 0.56 0.82 15.80 | 621 | 7.01 | 8.03 | 9.10 | 9.49 | 2.84 | 3.21 3.67 4.16 4.34
Q6.1 0.33 0.77 10.00 | 769 | 863 | 9.86 | 11.15| 11.64 | 1.95 | 2.18 2.49 2.82 2.94
Q6.2 0.15 0.75 10.00 | 769 | 863 | 9.86 | 11.15| 11.64 | 0.87 | 0.97 1.11 1.25 1.31
R1 2.03 0.65 1565 | 6.24 | 7.04 | 8.07 | 914 | 953 | 8.27 | 9.34 | 10.69 12.12 12.64
R1.1 1.48 0.64 28.83 | 443 | 505 | 581 | 6.61 | 6.90 | 421 | 4.80 551 6.27 6.55
R1.2 1.83 0.73 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 10.27 [ 11.58 | 13.17 14.88 15.54
R2 0.47 0.88 10.00 | 769 | 863 | 9.86 | 11.15| 11.64 | 3.17 | 3.56 4.06 4.59 4.80
R2.1 2.28 0.60 27.02 | 461| 525 | 6.03 | 6.86 | 7.16 | 6.31 | 7.18 8.25 9.38 9.80
R3 1.43 0.72 16.81 | 6.01| 6.80 | 7.79 | 883 | 9.21 | 6.16 | 6.96 7.97 9.03 9.43
R4 0.15 0.83 10.00 | 769 | 863 | 9.86 | 11.15| 11.64 | 0.95 | 1.07 1.22 1.38 1.44
R4.1 1.02 0.81 10.00 | 769 | 863 | 9.86 | 11.15| 11.64 | 6.35 | 7.12 8.14 9.20 9.60
S 12.04 0.63 20.30 | 543 | 6.16 | 7.06 | 8.02 | 8.37 | 40.91 [ 46.36 | 53.16 60.34 62.96
S1 0.24 0.74 10.00 | 769 | 863 | 9.86 | 11.15| 11.64 | 1.37 | 1.53 1.75 1.98 2.07
S2 0.65 0.90 10.00 | 769 | 863 | 9.86 | 11.15| 11.64 | 4.50 | 5.05 5.77 6.52 6.81
S3 1.63 0.70 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 8.72 | 9.78 | 11.17 12.63 13.19
T2 0.45 0.72 10.00 | 769 | 863 | 9.86 | 11.15| 11.64 | 2.48 | 2.78 3.18 3.60 3.75
T4.2 0.20 0.85 10.00 | 769 | 863 | 9.86 | 11.15| 11.64 | 1.30 | 1.46 1.67 1.88 1.97
T5 0.70 0.83 10.00 | 7.69 | 8.63 | 9.86 | 11.15| 11.64 | 4.47 | 5.01 5.72 6.47 6.76
T6 0.20 0.90 10.00 | 769 | 863 | 9.86 | 11.15| 11.64 | 1.38 | 1.55 1.78 2.01 2.10
T8 0.20 0.82 10.00 | 7.69 | 863 | 9.86 | 11.15| 11.64 | 1.26 | 1.41 1.61 1.82 1.90
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