Hawthorn Park Landfill
Permit Amendment Application TCEQ Permit MSW-2185A
Part Ill, Attachment 2, Facility Surface Water Drainage Report
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Pre-Development Time of Concentration Calculations
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Pre-Development Rational Method Calculations
Pre-Development Summary of HEC-HMS Model Inputs
Pre-Development Summary of HEC-HMS Outputs
Post-Development Time of Concentration Calculations
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Ditch — Peak Flow Calculations

Downchute — Peak Flow Calculations

Add-on Berm — Peak Flow Calculations

Riprap Sizing Calculations
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TABLE {HI-2A-1.5 bate: 8/18/20
Pre-Development - Rational Method Calculations By: EWT
for Pre-Development HEC-HMMS Model Input Chkd: CGD
Aprvd: cGD
Q? = . 1x (C'A:_) ) . Atlas 14 Methodology: Storm precipitation intensity {inches/hour) data
Where: C - watershed cocflicient taken from NOAA Atlas 14, Volume 5, Version 2 for Locaticon; Houston,
A = ar:aa (uc-res) . . Texas, USA, Latitude 29.8531°, Longitude -95.5602" (accessed June 5,
I = rainfull intensity (inches per hour) 2020} Atlas 14 intensities are interpolated from NOAA PFDS tabulated
data for project site per TxDOT Hydraulic Manual,
Cale. Area Runoff Coefficient, Q5 = CIA
Basin Point |Area (AC)] (sami) | TC{min) | Atlas 14 |, (in/hr) | Atlas 14 |44, (in/hr} L {cfs) ] Qg9 = CIA {cfs)
A 1 9.1 0.0142 30.5 5.53 6.81 041 20.6 25.4
B 2 15.3 0.0239 33.9 5.33 6.57 045000 38,7 45,2
C 3 13.8 0.0216 10.0 9.47 11,80 080 | 784 97.7
D 4 32.2 0.0503 477 4,50 5.58 a3 | e23 77.3
£ 5 254 | ooz97 | 413 4.89 6.04 o oae | s7a 70.6
F 6 422 | ocosse | 471 454 5.62 Co04 | w2 113.8
G 7 202 | 0.0316 37.8 5.09 6.29 039 40.1 49.6
H 9 193 | 0.0802 | -33.0 5.38 6.64 “paro | aze 52.5
| 10 274 | 0.0428 | 262 6.15 7.60 033 | sse 68.7
DET CP-1 43.1 0.0673 10.0 9.47 11.80 Coopgs | asea 483.2
OFF1 cp-2 5.4 0.0084 10.0 9.47 11.80 080 | 307 38.2
ON1 cp-3 1.0 0.0016 11.1 9.12 11.36 020 1.8 2.3
ON2 CP-4 0.2 0.0003 10.0 9.47 11.80 060 1 1.4
ON3 Cp-5 0.8 0.0013 14.9 7.93 9.84 oodp29 ] 1.8 2.3
ON4 CP-6 1.1 0.0017 16.6 7.65 9.49 075 6.3 7.8
ONS cp-7 3.5 0.0055 14.9 7.93 9.84 031 0l sse 10.7
ONG cP-8 1.2 0.0019 10.0 9.47 11.80 060 | 68 8.5
ON7 cpP-9 0.8 0.0013 10.0 9.47 11.80 0.60 4.5 5.7
Notes: 1. See Pre-Development Time of Concentration Calculations spreadsheet for TC (min) calculations.
2, See Pre-Development Runoff Caefficient spreadsheet for C calculations.
HAWTHORN PARK RECYCLING AND DISPOSAL FACILITY TCEQ PERMIT NO. MSW-21854

PERMIT AMENDMENT APPLICATION lof1 PART HI, ATTACHMENT 2 - APPENDIX A
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TABLE 1lI-2A-1.7
Pre-Development Summary of HEC-HMS Outputs

Date:

9/2/20

By:

EWT

Chkd:

CGD

Apprvd:

CGD

Calculation Point

Subbasins

Q25

Q100

1

A, ON1

22.3

27.6

A, B, ON1

58.6

72.5

A, B, C, ON1, ON2

104.3

138.5

A, B, C, D, ON1, ON2

162.5

212.6

E, ON3, ON4

62.8

78.4

E, F, ON3, ON4

152.8

190.7

G, ON5, ON6

54.8

68.1

A,B,C D,E F G, ON1, ON2, ON3, ON4, ON5, ONG

363.1

464.7

Wl o|~Nigvin]||Ww|Mn

A, B C D EFG,H ON1, ON2, ON3, ON4, ON5, ONG

402.6

514.1

10

[, ON7

60.1

74.3

rondtnflow)

CP-10utfall

ABCDEFGHI

A, B,C,D,EF, G, H, |, DET, ONL, ON2, ON3, ON4, ON5, ON6, ON7

DET, ON1, ON2, ON3, ON4, ON5, ON6, ON7

1512

558.1

726

1749

CP-2 Difsite _ o —

N —

"

30.7

38.2

CP-4 Onsite

ON2

1.1

1.4

CP-5 Onsite

ON3

1.8

2.3

CP-6 Onsite

ON4

6.3

7.8

CP-7 Onsite

ONS

8.6

10.7

CP-8 Onsite

ONG6

CP S Onsite

CP-10 NORTH _

ON7

A,B, , , E,F, G, ,O,N2, O ON, 5, N6 T

402.6

514.1

CP-11 EAST

I, ON7

60.1

74.3

CP-12

0.0

0.0

Hawthorn_Pre _Dev model - v. 2020_0902

HAWTHORN PARK RECYCLING AND DISPOSAL FACILITY
PERMIT AMENDMENT APPLICATION lof1l

TCEQ PERMIT NO. MSW-2185A
PART I, ATTACHMENT 2 - APPENDIX A
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TABLE I1i-2A-2.5 Date:| 9/3/20
Post-Development - Rational Method Calculations By: EWT
for Post-Development HEC-HMS Model Input Chkd: CGD
Aprvd: CGb
- Ix (CA) Atlas 14 Methodology: Storm precipitation intensity (inches/haur)
- x( . data taken from NOAA Atlas 14, Volume 5, Version 2 for Lacation:
C = waltershed coefficient

Houston, Texas, USA, Latitude 29,8531°, Longitude -95.5602°
{accessed June 5, 2020). Atlas 14 intensities are interpolated from
NOAA PFDS tabulated data for project site per TxDOT Hydraulic

area {acres)
rainfall intensity (inches per hour)

~P 20
-
o
-
w

1

Manual.

Calc. Area Area Atlas 14 [0 Ru noff_Coefﬁcient, Qys = CIA | Quog = CIA
Basin Point (AC) (sqmi} | TC[min) | Atlas 14 |, {in/hr) (in/hr) e {cfs) {cfs)
A 1 32.6 | 00509 | 38.1 5.08 6.27 T 056 | 927 114.5
B 2 22.8 | 00356 | 27.0 6.03 7.44 052 | 718 88.2
c 3 387 | 00605 | 36.4 5.18 6.39 059 118.3 145.9
D 4 112 | 00175 | 327 5.40 6.66 Coso | 363 4.8
E 5 34 | 00531 | 360 5.20 6.42 oe3n | 1114 137.5
F 6 375 | 0osss | 282 5.84 7.20 ose | 1226 151.2
G 7 6 00034 | ‘156 7.81 9.68 .~].*ds7' | ae7 33.1
H 8 163 | 00255 | 14.4 8.09 10.04 oos | sus 1015
] 9 112 | 00175 | 202 ° 7.09 8.78 087 | a3 56.1
pET | cp1 | 431 | 0os73 | 100 9.47 11.80  oss | 3877 | 4832
oNi1 | cp3 | 10 | 0oo01s | 111 9.12 1136
oN2 | cp-sa | 02 | 00003 | 106 9.28 11.56 060 ) 11 14
ON3 cps | 08 | ooo13 | 149 7.93 9.84 029 | 18 2.3
ong | cp6 | 11 | 00017 | 166 7.65 9.49 075 | 63 7.8
ons | cp7 | 35 | 000ss [ 149 7.93 9.84 031 | 86 10.7
one | cp8 | 12 | ooows | 100 9.47 11.80 060 | 638 8.5
ON7 | ¢p9 | 08 | 00013 | 100 9.47 11.80 0.60 1 45 5.7

Notes: 1, See Post-Development Time of Concentration Calculations spreadsheat for TC (min) calculations.
2. See Post-Development Runoff Coefficient spreadsheet for C coefficient calculations.
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TABLE I11-2A-2.7 Date:|  9/8/20
Post-Development Summary of HEC-HMS Outputs By: EWT
Chkd: CGD
Apprvd: CGD

Calculation Point Subbasins Q25 Q100
1 A, ON1 94.5 116.8

A, B, ON1, ON2 159.1 199.6

3 A, B, C,ON1, ON2 262.5 333.0

4 D, ON3, ON4 42.8 53.4

5 D, E, ON3, ON4 137.8 176.3

6 D, E, F, ON3, ON4, ON5 256.6 3236

7

8

9

D, E, F, G, ON3, ON4, ON5, ONG, ON7 282.1 357.3
H 81.8 101.5
| 453 56.1
10 H, | 126.2 156.1
Pond {Inflow) A, B,C, D,EF G,H,I| DET, ON1, ON2, ON3, ON4, ON5, ON6, ON7 736.3 968.9

S

"CP-1 Outfall
CP-2 Offsite _ -

CP-3 Onsite ON1 1.8 2.3
CP-4 Onsite ON2 1.1 1.4
. CP-5 Onsite ON3 1.8 2.3
(| CP-60nsite ON4 6.3 7.8
T  CP-7 Onsite ON5 8.6 10.7
CP-8 Onsite ON6 6.8 8.5

CP-9 Onsite ON7 4.5 5.7

CP-10 NORTH A, B, C, ON1, ON2 262.5 333.0
*CP-11 EAST H, | 126.2 156.1
CP-12 SOUTH D, E, F, G, ON3, ON4, ON5, ON6, ON7 282.1 357.3

Hawthorn_Post_Dev modei - v. 2020_0903
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P Downchute - Peak Flow Calculations By: EWT

T,

TABLE I1I-2A-4 Date:| 9/8/20

for Downchute Sizing and Design Chkd: CGD
Apprvd: CGD

Time of . Top Slope | Total Area | .
Structure | - ncentration’ (min) l2s (infhr) c Are: (acris) {acres) Qs (cf5)
DC1 28.5 5.79 0.55 11.1 29.0 92.4
DC2 23.2 6.62 0.53 7.3 17.3 60.7
DC3 25.8 6.22 0.57 9.4 28,6 101.4
DC4 16.1 7.73 0.65 2.6 20.4 102.5
DC5 23.8 6.53 0.55 12.4 322 115.6
DC6 11.7 8.94 0.62 3.1 14.7 81.5
DC7 15.5 7.82 0.56 3.3 9.3 40.7

Rational Method, Q (cfs} = C | A, where:
C, runoff coefficient = 0.3 for top slope areas; 0.7 for sideslope areas
|, rainfall intensity (in/hr) = Atlas-14 value (using TC as storm Duration)
A, area (acre) = See Table; delineated in Figure lil-2A-3

! The Time of Concentration, TC (min) is from Table 11i-2A-2.1 for each respective downchute. The
total value, in minutes, was obtained by totaling the top slope trave! time (sheet/shallow
concentrated flow), add-on berm travel time, and downchute fravel time to the bottom of the
downchute.

Structure Corresponding Basin
DCT1 A
pecz B
DC3 C
DC4 E
DC5 F
DCé H
DC7 1
Basin from Table I1I-2A-2.1

HAWTHORN PARK RECYCLING DISPOSAL FACILITY TCEQ PERMIT NO. MSW-2185A
PERMIT AMENDMENT APPLICATION 10F1 PART Ill, ATTACHMENT 2 - APPENDIX A



TABLE I1I-2A-5 Date:| 9/8/20
Add-on Berm - Peak Flow Calculations By: EWT
Cod for Add-On Berm Sizing and Design Chkd: CGD
Apprvd: caGD
Drainage Top Slope . e : Top Slope Area| Total Area -
Art—.\ag Di:tanc!:a TC' (min) | Izs (infhr) ¢ _ P (acr';s) (acres) Qs (cs)

T1 280 19.7 747 0.35 1.4 1.6 4.0

T2 300 208 7.00 0.35 1.3 1.5 a7

T3 300 20.8 7.00 0.34 3 3.3 7.9

T4 300 20.8 7.00 0.33 4.3 4.6 10.6

T5 300 20.8 7.00 0.47 2.6 4.6 15.1

T8 300 20.8 7.00 0.31 2.8 2.9 6.3

T7 200 15.1 7.88 0.34 2.5 2.8 7.5

T8 200 15.1 7.88 0.51 1.7 3.6 14.5

T9 300 20.8 7.00 0.4 8.7 8.9 249

T10 300 20.8 7.00 0.57 1.7 5.4 21.5

T11 145 11.6 8.97 0.55 1.1 2.9 14.3

T2 100 10.0 9.47 0.37 0.9 1.1 3.9

T13 100 10.0 947 0.4 0.6 0.8 3.0

T14 2 300 T 208 7.00 - 042 . 6.3 9 . 26.5

T16 200 15.1 7.88 0.34 2.5 2.8 7.5

. Ti6 200 15.1 7.88 0.34 2.9 3.2 8.6
T17 160 12.6 8.65 0.6 0.6 2.5 13.0
T18 200 15.1 7.88 0.56 0.9 2.5 11.0

T18 200 15.1 7.88 0.37 1.4 1.7 5.0

T20 200 15.1 7.88 0.37 0.9 1.1 3.2

T21 100 10.0 9.47 0.61 0.9 3.8 22.0

T22 100 10.0 9.47 0.45 1.6 2.6 11.1

T23 100 10.0 9.47 0.52 0.8 1.8 8.9

' The Time of Concentration, TC (min) is from calculating the sheet flow travel time using the NRCS TR-55
method for each Add-On Berm drainage area using the topslope travel distance, top slope of 4%, and n value
of 0.24. See Table llI-2A-2.1 notes for more details, The minimum TC (min) used in the Rational Method
calculations is 10-minutes, per the TxDOT Hydraulic Design Manual.

% The design of the add-on berms is constant. The worst-case scenario, which is for delineated add-on berm
area T14 (highest estimated peak flow), is simulated using HydraFlow Express (based on Manning's Equation
normal depth flow). See Appendix HI-2A-2.
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TABLE 111-2A-5 (cont.)

O Drzlrr:;ge Area (acres) c Qs (cfs) Dr:q;:;ge Area (acres) c Qg5 (cfs)
51 3.5 0.7 23.2 524 3.2 0.7 21.2
82 34 0.7 22.5 325 1.5 0.7 9.9
S3 0.9 0.7 6.0 526 1.4 0.7 9.3
34 1.1 0.7 7.3 S27 1.8 0.7 11.9
S5 1.3 0.7 8.6 S28 2 0.7 13.3
386 1.5 0.7 9.9 829 21 0.7 13.8
S7 1.4 0.7 9.3 S30 3 0.7 18.8
S8 1.6 0.7 10.86 S31 2.8 0.7 18.6
59 1.8 0.7 11.9 532 2.5 0.7 16.6
3810 2 0.7 13.3 533 2.2 0.7 14.6
511 0.8 0.7 6.0 534 2.2 0.7 14.8
512 0.6 Q.7 4.0 3535 1.9 0.7 12.6
513 0.4 0.7 2.7 536 1.2 0.7 8.0
514 0.8 0.7 5.3 537 1.2 0.7 8.0
815 2.4 0.7 15.9 838 0.8 0.7 5.3
sS16 2.6 0.7 17.2 839 1 0.7 6.6
S17 2.8 0.7 18.6 540 0.7 0.7 4.6
518 2.1 0.7 13.9 S41 0.7 0.7 46
519 2.3 0.7 15.2 542 1.9 0.7 12.6

AT 520 2.5 0.7 16.6 543 2.1 0.7 13.9

L $22 2.3 0.7 15.2 S44 2.3 0.7 15.2
8523 2.76 0.7 18.3

C, runoff coefficient = 0.3 for top slope areas; 0.7 for sideslope areas
I, rainfall intensity (in/hr) = Atlas-14 value (using TC® as storm Duration)
A, area (acre) = See Table, delineated in Figure I11-2A-3

2 The design of the add-on berms is constant. The worst-case scenario, which is for delineated add-on berm
area T14 (highest estimated peak flow, see page 1 of this table), is simulated using HydraFlow Express
{based on Manning's Equation normal depth flow). See Appendix IlI-2A-2,

¥ A Time of Concentration, TC (min) of 10 minutes is used for all add-on berm with sideslope-only contributing
areas, the minimum time of concentration to use in Rational Method calculations per TxDOT's Hydraulic
Design Manual. The Atlas-14 25-year intensity is 9.47 in/hr for a 10-minute storm, local to the Hawthorn Park
RDF project area.
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