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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23
Part Il
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City of Kingsville Landfill
Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONL Part Il

Chute Analysis Post 100 Yr

Prepared by Hanson Professional Services Inc. Printed 8/29/2018
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
119.627 79 50-75% Grass cover, Fair, HSG C (A1S, A1T, A2S, A2T, A3S, A3T, B1S, B1T,
B2S, B2T, C1S, C1T, C2S, C2T)
119.627 79 TOTAL AREA
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City of Kingsville Landfill
Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONL Part Il

Chute Analysis Post 100 Yr
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
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Soil Listing (all nodes)

Area Soil Subcatchment

(acres) Group Numbers
0.000 HSG A
0.000 HSG B

119.627 HSG C A1S, A1T, A2S, A2T, A3S, A3T, B1S, B1T, B2S, B2T, C1S, C1T, C2S, C2T
0.000 HSG D
0.000 Other

119.627 TOTAL AREA
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City of Kingsville Landfill

Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONL

Part Il

Chute Analysis Post 100 Yr

Prepared by Hanson Professional Services Inc.
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC

Printed 8/29/2018
Page 4

HSG-A
(acres)

HSG-B
(acres)

Ground Covers (all nodes)

HSG-C HSG-D Other Total  Ground
(acres) (acres) (acres) (acres) Cover

Subcatchment
Numbers

0.000

0.000

0.000

0.000

119.627 0.000 0.000 119.627 50-75% Grass cover, Fair A1S,

119.627 0.000 0.000 119.627 TOTAL

AT,
A2S,
A2T,
A3S,
A3T,
B1S,
B1T,
B2S,
B2T,
C1S,
C1T,
C2s,
c2T
AREA
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City of Kingsville Landfill
Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONL Part 111
Chute Analysis Post 100 Yr Type Il 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 5

Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment A1S: A1S Drainage Area Runoff Area=8.009 ac 0.00% Impervious Runoff Depth=8.83"
Tc=10.0 min CN=79 Runoff=70.23 cfs 5.892 af

Subcatchment A1T: A1T Drainage Area Runoff Area=7.425 ac  0.00% Impervious Runoff Depth=8.83"
Tc=10.0 min CN=79 Runoff=65.11 cfs 5.463 af

Subcatchment A2S: A2 Drainage Area Runoff Area=12.241 ac  0.00% Impervious Runoff Depth=8.83"
Te=10.0 min  CN=79 Runoff=107.35 cfs 9.006 af

Subcatchment A2T: A2 Drainage Area Runoff Area=5.120 ac  0.00% Impervious Runoff Depth=8.83"
Te=10.0 min CN=79 Runoff=44.90 cfs 3.767 af

Subcatchment A3S: A3S Drainage Area Runoff Area=10.760 ac  0.00% Impervious Runoff Depth=8.83"
Tc=10.0 min CN=79 Runoff=94.36 cfs 7.916 af

Subcatchment A3T: A3T Drainage Area Runoff Area=7.489 ac 0.00% Impervious Runoff Depth=8.83"
Flow Length=1,050' Tc=16.7 min CN=79 Runoff=54.75 cfs 5.510 af

Subcatchment B1S: B1S Drainage Area Runoff Area=14.884 ac  0.00% Impervious Runoff Depth=8.83"
Tc=10.0 min CN=79 Runoff=130.52 cfs 10.951 af

Subcatchment B1T: B1T Drainage Area Runoff Area=7.499 ac 0.00% Impervious Runoff Depth=8.83"
Flow Length=950' Tc=16.0 min CN=79 Runoff=55.80 cfs 5.517 af

Subcatchment B2S: B2S Drainage Area Runoff Area=8.806 ac 0.00% Impervious Runoff Depth=8.83"
Tc=10.0 min CN=79 Runoff=77.22 cfs 6.479 af

Subcatchment B2T: B2T Drainage Area Runoff Area=4.308 ac  0.00% Impervious Runoff Depth=8.83"
Flow Length=850" Tc=13.7 min CN=79 Runoff=33.95 cfs 3.170 af

Subcatchment C1S: C1 Drainage Area Runoff Area=11.506 ac  0.00% Impervious Runoff Depth=8.83"
Te=10.0 min CN=79 Runoff=100.90 cfs 8.465 af

Subcatchment C1T: C1 Drainage Area Runoff Area=6.292 ac  0.00% Impervious Runoff Depth=8.83"
Flow Length=800" Tc=12.5 min CN=79 Runoff=51.20 cfs 4.629 af

Subcatchment C2S: C2 Drainage Area Runoff Area=10.038 ac  0.00% Impervious Runoff Depth=8.83"
Tc=10.0min CN=79 Runoff=88.03 cfs 7.385 af

Subcatchment C2T: C2 Drainage Area Runoff Area=5.249 ac  0.00% Impervious Runoff Depth=8.83"
Flow Length=800" Tc=12.5 min CN=79 Runoff=42.72 cfs 3.862 af

Reach E: Chute-Concrete Block Avg. Flow Depth=0.85' Max Vel=21.04 fps Inflow=150.87 cfs 13.094 af
n=0.025 L=456.0' S=0.2500'/" Capacity=877.30 cfs Outflow=150.59 cfs 13.094 af

Reach NE: Chute-Concrete Block  Avg. Flow Depth=0.79' Max Vel=20.16 fps Inflow=129.70 cfs 11.247 af
n=0.025 L=456.0' S=0.2500"/" Capacity=877.30 cfs Outflow=129.45 cfs 11.247 af
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City of Kingsville Landfill
Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONL Part Il
Chute Analysis Post 100 Yr Type Il 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 6

Reach NW: Chute-Concrete Block  Avg. Flow Depth=0.72" Max Vel=19.21 fps Inflow=109.40 cfs 9.649 af
n=0.025 L=456.0' S=0.2500'/" Capacity=877.30 cfs Outflow=109.22 cfs 9.649 af

Reach S: Chute-Concrete Block Avg. Flow Depth=0.86" Max Vel=21.09 fps Inflow=152.24 cfs
n=0.025 L=451.0' S=0.2500'"" Capacity=877.30 cfs Outflow=151.94 cfs

Reach SE: Chute-Concrete Block  Avg. Flow Depth=0.83' Max Vel=20.70 fps Inflow=142.28 cfs
n=0.025 L=441.7' S=0.2500'" Capacity=877.36 cfs Outflow=142.08 cfs

Reach SW: Chute-Concrete Block Avg. Flow Depth=0.81'" Max Vel=20.41 fps Inflow=135.35 cfs
n=0.025 L=406.0' S$=0.2500'" Capacity=877.30 cfs Outflow=135.08 cfs

Reach W: Chute-Concrete Block  Avg. Flow Depth=0.93' Max Vel=22.10 fps Inflow=179.96 cfs
n=0.025 L=456.0' S=0.2500'" Capacity=877.30 cfs Outflow=179.71 cfs

12.773 af
12.773 af

13.426 af
13.426 af

11.355 af
11.355 af

16.468 af
16.468 af

Total Runoff Area = 119.627 ac Runoff Volume = 88.012 af Average Runoff Depth = 8.83"

100.00% Pervious =119.627 ac  0.00% Impervious =

0.000 ac
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il
Chute Analysis Post 100 Yr Type lll 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment A1S: A1S Drainage Area

Use Conservative Value of Tc=10 min.

Runoff = 7023 cfs @ 12.14 hrs, Volume= 5.892 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-Year Rainfall=11.50"

Area {(ac) CN Description

8.009 79 50-75% Grass cover, Fair, HSG C

8.009 100.00% Pervious Area

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

10.0 Direct Entry, A1S-Chute Flow Evaluation

Subcatchment A1S: A1S Drainage Area

Hydrograph
?0—% perdisifendoctin sk o ol fosk e ol Type ||| 24 hr..
bbbk 100-Year Ramfa||—11 50"
= AENENERENTEY NS " Runoff Area=8.009 ac
S EE R ME S i Runoff Volume=5.892 af -
%:j B o Es et * Runoff Depth 883"'

0~ .
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Time {hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il
Chute Analysis Post 100 Yr Type Il 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
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Summary for Subcatchment A1T: A1T Drainage Area

Runoff = 65.11cfs @ 12.14 hrs, Volume= 5.463 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-Year Rainfall=11.50"

Area (ac) CN Description
7.425 79 50-75% Grass cover, Fair, HSG C
7.425 100.00% Pervious Area

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

10.0 Direct Entry, A1T-Chute Flow Evaluation

Subcatchment A1T: A1T Drainage Area

: Hydrpgraph . .
AINERARSRERR R IR AARRAR AL RA R I
55‘; il S A ebnlalilo Be oot oy Type |]| 24-hr
P R b 100-Year Rainfall=11.50"
so—g AT P g 'Runoff Area=7. 425 ac '

) 45 SEMEEYES LNE | Runoff Volume—5 463 af__

L PJEEEMERS WA WL bbb - Runoff Depth 8. 83".
25; . B L .. ............ LI : : i CN=79
20 ______ SRR EIRESANENENERTRE . .50 0
OE
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Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il
Chute Analysis Post 100 Yr Type Ill 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
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Summary for Subcatchment A2S: A2 Drainage Area

Use Conservative Value of Tc=10 min.

Runoff = 107.35cfs @ 12.14 hrs, Volume= 9.006 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=11.50"

Area (ac) CN  Description
12.241 79  50-75% Grass cover, Fair, HSG C
12.241 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry, A2 Drainage Area

Subcatchment A2S: A2 Drainage Area
Hydrograph

1152 .' ....... el eedrnet H L AT . - : i

Wwiases) . 11 i
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0 0 00 A W Type ||| 24.- hr:..
"“"""'"""7"'-'-'-"-71'6ﬁ¥Year Ramfall 11.50"
- Runoff Area=12.241 ac -
Runoff Volume"9 006 af -
| Runoff Depth -8.83"

- Tc 10 0 min

CN 79 g

Flow (cfs)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part 111
Chute Analysis Post 100 Yr Type Il 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
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Summary for Subcatchment A2T: A2 Drainage Area

Runoff = 4490 cfs @ 12.14 hrs, Volume= 3.767 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt=0.01 hrs
Type lll 24-hr 100-Year Rainfall=11.50"

Area (ac) CN Description

5.120 79 50-75% Grass cover, Fair, HSG C

5.120 100.00% Pervious Area

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

10.0 Direct Entry, A2 Drainage Area

Subcatchment A2T: A2 Drainage Area

Hydrograph
553- e I """"""""" il
4 . 5 - __.________T__yz?_@__!_l_!__?ﬂ__h_r;
100-Year Rainfall=11.50"
g ~ Runoff Area= 5. 120 ac
o Runoff Volume=3.767 af
g 2 Runoff Depth =8.83""
eod ~Tc=10.0 min
20~ d T

 CN= =19

0 12 3 456 7 89 10111213 141516 1718 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il
Chute Analysis Post 100 Yr Type Il 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
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Summary for Subcatchment A3S: A3S Drainage Area

Use Conservative Value of Tc=10 min.

Runoff - 9436 cfs @ 12.14 hrs, Volume= 7.916 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-Year Rainfall=11.50"

Area (ac) CN Description

10.760 79 50-75% Grass cover, Fair, HSG C

10.760 100.00% Pervious Area

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

10.0 Direct Entry, A3S-Chute Flow Evaluation

Subcatchment A3S: A3S Drainage Area
Hydrograph

ot ST "i";i::;i'_:::_:::i;; EESEARENYNCHES
w CNmEn RSN REE i  Type Ill 24-hr
& 100-Year Rainfall=11.50"
75 i  Runoff Area=10.760 ac
1 B Runoff Volume=7.916 af

.. #® . Runoff Depth=8.83"
b R e kel e 0.0 min
R EENERENAN (EEEEARARERNEREEEENE ) L

Flow (cfs)
a

1547 |-

0 1 2 345678 91011121314 15161‘?‘1819202122232425262?282930313233343536
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il
Chute Analysis Post 100 Yr Type Ill 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment A3T: A3T Drainage Area

Runoff = 5475cfs @ 12.22 hrs, Volume= 5.510 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=11.50"

Area (ac) CN Description

7.489 79 50-75% Grass cover, Fair, HSG C

7.489 100.00% Pervious Area

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

9.6 750 1.30 Direct Entry, A3T-Chute Flow Evaluation
71 300 0.70 Direct Entry,

16.7 1,050 Total

Subcatchment A3T: A3T Drainage Area

Hydrograph

60 ~ ': 5 Ty @ Runoff
S IERSRERINENE (RERS SRR Type ||| 24-hr
wERERERENERY |  100-Year Rainfall=11.50"
1. bbbt '_ ~_Runoff Area=7.489 ac
o Runoff Volume=5.510 af
S PERARAIRERE WA Flow Length 1 050'---
zz et ToR16: 7 min-
: | CN—79

ol : e A SN AU i et e e cez
012 3 45 6 7 8 9 10111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il
Chute Analysis Post 100 Yr Type lll 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 13

Summary for Subcatchment B1S: B1S Drainage Area

Use Conservative Value of Tc=10 min.

Runoff = 130.52cfs @ 12.14 hrs, Volume= 10.951 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-Year Rainfall=11.50"

Area(ac) CN Description

14.884 79 50-75% Grass cover, Fair, HSG C

14.884 100.00% Pervious Area

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

10.0 Direct Entry, B1S-Chute Flow Evaluation

Subcatchment B1S: B1S Drainage Area

Hydrograph

1305 SRIEImEAE HINIRESARS Type ]! 24 hr

et e S MEEE 100-Year Rainfall=11.50"

ol T “Runoff Area=14.884 ac

_Runoff Volume=10.951 af
gof| B Runoff Depth=8.83"
§ ?0 5 AN R EEMAMMMEN Sy [ D min

40_5 ’ 1 b i * fr=e} i Lasdaaad ' foke:

 EARAERERRN)

012 3456 78 910112 1314151617 1819 2021 2223 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part 111
Chute Analysis Post 100 Yr Type Il 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
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Summary for Subcatchment B1T: B1T Drainage Area

Runoff = 55.80cfs @ 12.21 hrs, Volume= 5.517 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=11.50"

Area (ac) CN Description

7.499 79 50-75% Grass cover, Fair, HSG C

7.499 100.00% Pervious Area

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

¥y 600 1.30 Direct Entry, B1T-Chute Flow Evaluation
8.3 350 0.70 Direct Entry,

16.0 950 Total

Subcatchment B1T: B1T Drainage Area

Hydrograph
i RENANENE NMERRNARNRRRR 17"
100-Year Rainfall=11.50"
“l’ . Runoff Area=7.499 ac
____ Runoff Volume=5.517 af _
£ . Runoff Depth=8.83"
™ Flow Length=950"
“q. ~ Tc=16.0 min
) | - CN=79
o el O s e ———

00123 456 7 89 10111213 141516 1718 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il
Chute Analysis Post 100 Yr Type Ill 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 15

Summary for Subcatchment B2S: B2S Drainage Area

Use Conservative Value of Tc=10 min.

Runoff = 7722 cfs @ 12.14 hrs, Volume= 6.479 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=11.50"

Area (ac) CN Description

8.806 79 50-75% Grass cover, Fair, HSG C

8.806 100.00% Pervious Area

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

10.0 Direct Entry, B2S-Chute Flow Evaluation

Subcatchment B2S: B2S Drainage Area
Hydrograph

AN ERVO IR AN RN R ENAN TN IR

! | Type Il 24-hr
100-Year Rainfall=11.50"

~ Runoff Area=8.806 ac

i 'Runoff Depth=8.83"

“ ANEESNSREERE INENENTENEENEERNNE. o

Flow (cfs)
F-9
o

i ; —m—-——-——-—— : .
012 3 456 7 89 1111213141516 171819 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Ill
Chute Analysis Post 100 Yr Type lll 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 16

Summary for Subcatchment B2T: B2T Drainage Area

Runoff - 33.95cfs @ 12.18 hrs, Volume= 3.170 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=11.50"

Area (ac) CN  Description

4.309 79 50-75% Grass cover, Fair, HSG C

4.309 100.00% Pervious Area

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

7.7 600 1.30 Direct Entry, B2T-Chute Flow Evaluation
6.0 250 0.70 Direct Entry,

13.7 850 Total

Subcatchment B2T: B2T Drainage Area

Hydrograph

: 0 A R
2:: s A S o ¥ i st R e Type "| 24—hr
30 : bl ot 100-Year Ra|nfa|l 11 50"__
;::% .......... . L | R RunOff Area—'4 309 ac___
24| — Runoff Volume=3.170 af
PR RNENENEEE U Runoff Depth=8.83"
g NENEEN RN F_'_Q_‘_'_\_'_ '—ength 350'1

N I-I|I-I.II|-. : .- l.-” .-..... B ”_- B e 7
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City of Kingsville Landfill
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FOR PERMIT PURPOSES ONL Part Il
Chute Analysis Post 100 Yr Type lll 24-hr 100-Year Rainfall=11.50"
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Summary for Subcatchment C1S: C1 Drainage Area

Use Conservative Value of Tc=10 min.

Runoff = 100.90cfs @ 12.14 hrs, Volume= 8.465 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=11.50"

Area (ac) CN Description

11.506 79 50-75% Grass cover, Fair, HSG C

11.506 100.00% Pervious Area

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

10.0 Direct Entry, C1 Drainage Area

Subcatchment C1S: C1 Drainage Area
Hydrograph

1104 5] : ___ Ko eyt H ! L ; ; B Runoff
1054 . i R :
r

bt B RN & - Type Il 24- h"
ot |t dodd oobebdad : o 100—Year Rainfall=11.50"
S HERamame e - Runoff Area=11.506 ac
e S8 : Runoff Volume=8.465 af

g MOS0 if"fff""lf'f Runoff Depth=8.83"
' i o Tc-—-100m|n...

Flow (cfs)
o
o

354 .

204 . s Tovabive dhows | . I e L L e il S e o O R A B
104 . R R e toeid . Sl kg ontas s L TCEL TS -, Y
5" —_— s z ” . i Tttt

WE / . =t .'.... Sl = .I' ." i r; - erries o
D 12 3456 78 9101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il
Chute Analysis Post 100 Yr Type Ill 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 18

Summary for Subcatchment C1T: C1 Drainage Area

Runoff = 51.20cfs @ 12.17 hrs, Volume= 4,629 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Ill 24-hr 100-Year Rainfall=11.50"

Area (ac) CN Description
6.292 79 50-75% Grass cover, Fair, HSG C
6.292 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
£l 600 1.30 Direct Entry, C1 Drainage Area
4.8 200 0.70 Direct Entry,
12.5 800 Total

Subcatchment C1T: C1 Drainage Area

Hydrograph
I R R iR EsAiIEAs e
: R . bbb i d 4 3ch Bord ¢ 38 8§ 2 E
50" : - Type lll 24-hr
100-Year Rainfall=11.50"
o | ~ Runoff Area=6.292 ac
= - Runoff Volume=4.629 af
£  Runoff Depth=8.83"
5 " Flow Length=800'
e R Te 26 il
15_2 i i AT i TR o Eh g d e GNET9
d T R e
)

& e S I R s o z
0123 456 7 8 9101112 13 1415 18 17 18 13 20 21 22 23 24 25 26 27 28 28 30 31 32 33 34 35 36
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il
Chute Analysis Post 100 Yr Type lll 24-hr 100-Year Rainfall=11.50"
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Summary for Subcatchment C2S: C2 Drainage Area

Use Conservative Value of Tc=10 min.

Runoff = 88.03cfs @ 12.14 hrs, Volume= 7.385 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type 1l 24-hr 100-Year Rainfall=11.50"

Area (ac) CN Description

10.038 79 50-75% Grass cover, Fair, HSG C

10.038 100.00% Pervious Area

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

10.0 Direct Entry, C2 Drainage Area

Subcatchment C2S: C2 Drainage Area
Hydrograph

- (| MR o N S O

T Type lll 24-hr
~100-Year Rainfall=11.50"
-~ Runoff Area=10.038 ac

" Runoff Volume=7.385 af

" Runoff Depth=8.83"
~Tc=10.0 min
T GNETS
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part 111
Chute Analysis Post 100 Yr Type lll 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 8/29/2018
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Summary for Subcatchment C2T: C2 Drainage Area

Runoff = 4272 cfs @ 12.17 hrs, Volume= 3.862 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=11.50"

Area (ac) CN Description
5.249 79 50-75% Grass cover, Fair, HSG C
5.249 100.00% Pervious Area

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

Frd 600 1.30 Direct Entry, C2 Drainage Area
4.8 200 0.70 Direct Entry,
12.5 800 Total

Subcatchment C2T: C2 Drainage Area
Hydrograph

B Type il 24-hr
100-Year Rainfall=11.50"
________________________________ - Runoff Area=5.249 ac -
Runoff Volume-3 862 af
Runoff Depth=8.83"
Flow Length=800"
Tc=12.5 min

Flow (cfs)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il
Chute Analysis Post 100 Yr Type lll 24-hr 100-Year Rainfall=11.50"
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Summary for Reach E: Chute-Concrete Block Open Cell

Inflow Area = 17.798 ac, 0.00% Impervious, Inflow Depth = 8.83" for 100-Year event
Inflow = 150.87 cfs @ 12.14 hrs, Volume= 13.094 af
Outflow = 150.59 cfs @ 12.16 hrs, Volume= 13.094 af, Atten= 0%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 21.04 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 6.59 fps, Avg. Travel Time= 1.2 min

Peak Storage= 3,267 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.85'
Bank-Full Depth= 2.00" Flow Area= 26.0 sf, Capacity= 877.30 cfs

5.00' x 2.00' deep channel, n=0.025 Rubble masonry, cemented
Side Slope Z-value=4.0'/' Top Width= 21.00'

Length= 456.0' Slope=0.2500'"/'

Inlet Invert= 172.00', Outlet Invert= 58.00'

t
Reach E: Chute-Concrete Block Open Cell
Hydrograph

o [
e P = - Inflow Area=17.798 ac -
A NEENANRERE  CERANAN ‘Avg. Flow Depth=0.85'
e B -~ Max Vel=21.04 fps
e FEERERREN . .n=0.025
g 90-5 I L 456 0.
Qe $=0.2500 "'
23‘33:7 _______________________________ capamty=877 20 cfs'

7 8 910111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part 111
Chute Analysis Post 100 Yr Type Il 24-hr 100-Year Rainfall=11.50"
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Summary for Reach NE: Chute-Concrete Block Open Cell

Inflow Area = 15.287 ac, 0.00% Impervious, Inflow Depth= 8.83" for 100-Year event
Inflow = 129.70 cfs @ 12.14 hrs, Volume= 11.247 af
Outflow = 129.45cfs @ 12.16 hrs, Volume= 11.247 af, Atten= 0%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 20.16 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 6.26 fps, Avg. Travel Time= 1.2 min

Peak Storage= 2,930 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.79'
Bank-Full Depth=2.00" Flow Area= 26.0 sf, Capacity=877.30 cfs

5.00' x 2.00' deep channel, n=0.025 Rubble masonry, cemented
Side Slope Z-value=4.0'/'" Top Width= 21.00'

Length= 456.0' Slope= 0.2500 '/

Inlet Invert= 172.00', Outlet Invert= 58.00'

Reach NE: Chute-Concrete Block Open Cell

Hydrograph
lnflow Area 15 287 ac-
~ Avg. Flow Depth 0.79'
Max Vel 20.16 fps
n=0.025
-456 0"
S 0.2500 '"
Capacnty—877 30 cfsj'

LFL I T i it e s

140
130
120"
110 =

100—; Pk

Flow (cfs)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part 111
Chute Analysis Post 100 Yr Type Il 24-hr 100-Year Rainfall=11.50"
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Summary for Reach NW: Chute-Concrete Block Open Cell

Inflow Area = 13.115ac, 0.00% Impervious, Inflow Depth = 8.83" for 100-Year event
Inflow = 109.40cfs @ 12.15 hrs, Volume= 9.649 af
Outflow = 109.22 cfs @ 12.16 hrs, Volume= 9.649 af, Atten= 0%, Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 19.21 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 5.93 fps, Avg. Travel Time= 1.3 min

Peak Storage= 2,595 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.72'
Bank-Full Depth= 2.00" Flow Area= 26.0 sf, Capacity= 877.30 cfs

5.00' x 2.00' deep channel, n=0.025 Rubble masonry, cemented
Side Slope Z-value=4.0'/ Top Width=21.00'

Length=456.0' Slope= 0.2500"/

Inlet Invert= 172.00', Outlet Invert= 58.00"

Reach NW: Chute-Concrete Block Open Cell
Hydrograph

B Inflow
B Outflow

T gl W .
b ! -
110

1053 :

1004

Inflow Area=13.115 ac

Avg Flow Dept’hLO"'Ti'"_:
Max Vel 19.21 fps
 n=0. 025

- L=456. [

s A m e S - §=0.2500""

A I fEsrseneens - Capacaty—877 30 cfs

L

Flow (cfs)
[+1]
(%]

T
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Time (hours)
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Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il
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Summary for Reach S: Chute-Concrete Block Open Cell

Inflow Area = 17.361 ac, 0.00% Impervious, Inflow Depth = 8.83" for 100-Year event
Inflow = 152,24 cfs @ 12.14 hrs, Volume= 12.773 af
Outflow = 151.94 cfs @ 12.15 hrs, Volume= 12.773 af, Atten=0%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 21.09 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 6.55 fps, Avg. Travel Time= 1.1 min

Peak Storage= 3,252 c¢f @ 12.14 hrs
Average Depth at Peak Storage= 0.86'
Bank-Full Depth=2.00" Flow Area= 26.0 sf, Capacity= 877.30 cfs

5.00' x 2.00' deep channel, n=0.025 Rubble masonry, cemented
Side Slope Z-value=4.0"/' Top Width=21.00'

Length=451.0' Slope=0.2500 /'

Inlet Invert= 172.00', Qutlet Invert= 59.25'

Reach S: Chute-Concrete Block Open Cell
Hydrograph

e oot ] 8 e I I I = S e : ; B Inflow
L gl MR BRI R O N 17777 . 8 SO0 e ) U B [ O L, @ Outflow

~Inflow Area=17.361 ac -

wol  EM  Avg.Flow Depth=0.86"
ot IS - Max Vel=21.09 fps -
e TR e
€ ] o L=4s10
& _a; b - $=0.2500 '/
22 ______ N o pacity=877.30 cfs

lo—E" ‘
0:
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Summary for Reach SE: Chute-Concrete Block Open Cell
Inflow Area = 18.249 ac, 0.00% Impervious, Inflow Depth = 8.83" for 100-Year event
Inflow = 142.28 cfs @ 12.15 hrs, Volume= 13.426 af
Outflow = 142.08 cfs @ 12.16 hrs, Volume= 13.426 af, Atten= 0%, Lag= 0.6 min
Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 20.70 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 6.61 fps, Avg. Travel Time= 1.1 min
Peak Storage= 3,034 ¢f @ 12.16 hrs
Average Depth at Peak Storage= 0.83'
Bank-Full Depth=2.00" Flow Area= 26.0 sf, Capacity=877.36 cfs
5.00' x 2.00' deep channel, n=0.025 Rubble masonry, cemented
Side Slope Z-value=4.0'/ Top Width= 21.00'
Length= 441.7' Slope= 0.2500 '/
Inlet Invert= 172.00', Outlet Invert= 61.56'
%
Reach SE: Chute-Concrete Block Open Cell
Hydrograph
..... . | i ; 1 ) : 1 . |I"If|0w
| N - = 1) T 0 O o O R B Outflow
1 - . Inﬂow Area—-18 249 ac
1o S T _Avg Flow Depth=0. 83':_
= P RERRE Max Vel=20.70 fps.-
100—5 n=0025
L= L=441.7'
g o
Bl . $=0.2500"
ant Pt
e Capaclty 877 36 cfs
eF AT
s AT
R
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Summary for Reach SW: Chute-Concrete Block Open Cell

Inflow Area = 15.434 ac, 0.00% Impervious, Inflow Depth = 8.83" for 100-Year event
Inflow = 135.35cfs @ 12.14 hrs, Volume= 11.355 af
Outflow = 135.08 cfs @ 12.15 hrs, Volume= 11.355 af, Atten= 0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 20.41 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 6.30 fps, Avg. Travel Time= 1.1 min

Peak Storage= 2,690 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.81'
Bank-Full Depth=2.00" Flow Area= 26.0 sf, Capacity= 877.30 cfs

5.00' x 2.00' deep channel, n=0.025 Rubble masonry, cemented
Side Slope Z-value=4.0"/" Top Width=21.00'

Length=406.0' Slope= 0.2500 '/

Inlet Invert= 172.00', Outlet Invert= 70.50'

¥
Reach SW: Chute-Concrete Block Open Cell
. - .. . SE—
1‘“" 7 | 3 Inflow Area-—15 434___:_:\_9
oo EYBRENSEREEL KL ~ Avg. Flow Depth=0.81"-
1105:.:___ ot . ikt _ _____________ _______ Max Vel"20 41 fpS'
o CYBRERGERENTE (EEENEERERNEN 'n=0.025
g su—é ........ ......... : .. A : ; i, L 40601
R NRERERERNY | ;'_fﬁ' NERREREE -~ iy
zg bbbt 533 ERI C—apaclty—877 30 CfS--

T ..---'."|-.«| oY =
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Summary for Reach W: Chute-Concrete Block Open Cell

Inflow Area = 22.383 ac, 0.00% Impervious, Inflow Depth = 8.83" for 100-Year event
Inflow = 179.96 cfs @ 12.15 hrs, Volume= 16.468 af
Outflow = 179.71 cfs @ 12.16 hrs, Volume= 16.468 af, Atten= 0%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 22.10 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 7.09 fps, Avg. Travel Time= 1.1 min

Peak Storage= 3,711 cf @ 12.15 hrs
Average Depth at Peak Storage= 0.93'
Bank-Full Depth= 2.00" Flow Area= 26.0 sf, Capacity= 877.30 cfs

5.00' x 2.00' deep channel, n=0.025 Rubble masonry, cemented
Side Slope Z-value=4.0"/" Top Width=21.00'

Length= 456.0" Slope= 0.2500 "/

Inlet Invert= 172.00', Outlet Invert= 58.00"

Reach W: Chute-Concrete Block Open Cell
Hydrograph

B Inflow
B Outflow

204 [esee] i
1903 - o : i
1804 . | S L T
1704 | :
1604 R - 0
v ] NG SO W
1404 :
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1204
1104
1004
o
8oy .
70d
ot el O O O OO O .
- W R SO N S
sof

20.‘ 10 S
104"

 Inflow Area=22.383 ac
Avg Flow Depth*O 93"

T Max Vel-22 10 fps
| ~n=0.025

L—456 0.
S-O 2500

Capaclty—877 30 cfs '
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City of Kingsville Landfill
Permit Amendment Application MSW-23
FOR PERMIT PURPOSES ONL Part Il

2,193
HYDRAULIC DESIGN CRITERIA AND CHARTS FOR SAF STILLING BASIN

2y 7
3
<] DETAILS OF LAYOUT FOR FLOOR AND CHUTE BLOCKS
—] ng.r, | |. HEIGHT OF FLOOR AND CHUTE BLOCKS 1S ¢
— e 5 a
L 3 1 Sl § 2 WIDTH AND SPACING OF FLOOR AND CHUTE BLOCKS
— ] 5(1[' o E APPROXIMATELY
).
S (I, ) 8 3.NO FLOOR BLOCK SHOULD BE PLACED CLOSER TO
RECTANGULAR STILLING BASIN . SIDEWALL THAN 32
THALF-PLAN) ¢  4.FLOOA BLOCKS OCCUPY BETWEEN 40 AND 55 PERCENT
fhasicd 5 OF STILLING BASIN WIDTH AT BLOCKS
N R — pa— — = - 9
Jad @ 5, CHUTE BLOCKS TO BE STAGGERED WITH FLOOR BLOCKS
=15 i
44 o o th & 6. A PORTION OF A CHUTE BLOCK OR A WHOLE CHUTE BLOCK
\[: Y Se MAY BE ADJACENT TO A SIDEWALL
B 7. SPACE BETWEEN SIDEWALL AND FIRST CHUTE BLOCK
- IS NOT TO BE GREATER THAN APPROXIMATELY 361
* 8. BLOCKS ARE TO BE SYMMETRICAL ABOUT STILLING BASIN
TRAPEZOIBAL STILLING CENTER LINE
BASI (HALF - PLAN)

From Tables:
SIDEWALL Lb =81t
J =6ft
d2=5ft
s =4in
CHUTE BLOCKS
FLOOR OF BASIN I
BLOCKS || !
SECTION ALONG GENTER LINE
DESIGN FORMULAS DEFINITION OF SYMBOLS
3=FR =300 £ = FROUDE'S NUMBEH‘E-E% {DIMENSIONLESS NUMBER)
r—] v = ENTRANCE VELOCITY OF WATER TO SAF STILLING BASIN — FT./SEC.
T d, = ENTRANCE DEPTH OF WATER TO SAF STILLING BASIN— FEET

Lg= LENGTH OF SAF STILLING BASIN—FEET
2. d=L(-1+yVBE+) ’

v = HEIGHT OF SIDEWALLS OF SAF '.STILLI_NG BASIN—FEET

3. = l4d £ s = HEIGHT OF TRANSVERSE END SILL OF SAF STILLING BASIN—FEET
di= REQUIRED HEIGHT OF TAILWATER OVER SAF STILLING BASIN —FEET
4, Lg= :;5:::: dy= SEQUENT DEPTH OF FLOW TO DEPTH ¢, — FEET
1

¢ = ACCELERATION DUE TO GRAVITY — 32.16 FT./SEC?

5. = %- +di #, = WIDTH OF SAF STILLING BASIN AT DOWNSTREAM END OF CHUTE BLOCKS-FEET
We = WIDTH OF SAF STILLING BASIN AT UPSTREAM END OF FLOOR BLOCKS-FEET
6, 5= :
0.07 d; Wy = WIDTH OF S AF STILLING BASIN AT DOWNSTREAM END — FEET
Z = DIVERGENCE OF SIDEWALL (RATIO)
7. z23VR
REFERENCE
Blolsdell, F. Development and Hydraulic U. §. DEPARTMENT OF AGRICULTURE SR
Dasign, Soint Anthony Falls Stilling Bosin® ES-T73
(SAF Stilling Basin) . SOIL CONSERVATION SERVICE
Trans. A S CE 113 P. 483-561;1948 SHEET | oF 3
& ENGINEERING DIVISION-DESIGN SECTION
DATE: 3-23-530
iy
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
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City of Kingsville Landfill
Permit Amendment Application MSW-23:
FOR PERMIT PURPOSES ONL Part Il
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® CAL-TRANS ( california Transportation )

® City of Houston, TX

® City of Corpus Christi, TX

© City of San Diego, CA

® City of Henderson, NV

@
[

U.S. Parks & Wildlife
FEMA ( Federal Emergency Management Assistance )

oo

EROSION PREVEN’} ION PRODUC’I‘ S

PO Box 891586 Houston TX 77289—1586 _
PH 281-286-2120 FAX: 281.286.2133 eppchannellock@aol com
WWW. eppchannellock.com '

Chaznngt Lock® is a Registered Trademark of Erosion Pravention Products. All Rights Resarved.
LS Patent No. S 556,228, Other Patents pendm_; Copyrlghl July 2007

Part Ill, Attachment 6, Appendix 6B.14, p.c Hanson Professional Services
Submittal Date: September 2(
Revision: (



City of Kingsville Landfill
Permit Amendment Application MSW-23:
FOR PERMIT PURPOSES ONL Part Il
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:

Part Il

NOTES:
1. 6" AND 8" THICK BLOCKS ALSO
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City of Kingsville Landfill
Permit Amendment Application MSW-23:
FOR PERMIT PURPOSES ONL Part Il

TOP OF CHANNEL

(SEE GRADE CHANGE #1) EXPOSED CELLULAR

CONCRETE MAT

CHANNEL CENTERLINE
UNEXPOSED CELLULAR BOTTOM OF CHANNEL ‘l
CONCRETE MAT

NATIVE BACKFILL MATERIAL | | | | ]
STABILIZE SOIL TO MIN, GEOTEXTILE J

OF 90% PROCTOR DENSITY

TRAPEZOIDAL CHANNEL

TOP OF CHANNEL

EXPOSED CELLULAR (SEE GRADE CHANGE #1)

CONCRETE MAT

S T ol
Gl I L

e

UNEXPOSED CELLULAR

CONCRETE MAT
\ NATIVE BACKFILL MATERIAL

STABILIZE SOIL TO MIN.
OF 90% PROCTOR DENSITY

CHANNEL CENTERLINE
/ BOTTOM OF CHANNEL

(SEE GRADE CHANGE #2)

| | | | !

|
1
i \— GEOTEXTILE

EXPOSED CELLULAR

CONCRETE MAT

(%]
Al )
== Q
7

I Il}‘\ K
Tl
GEOTEXTILE ‘E@ 'j@
“@jﬁ“ﬂ

N
B & : jahay
EXPOSED CELLULAR =/limiliy Il =N
CONCRETE MAT e ===l
Al L
Il Ji=l==E lﬂ
Tl 1Tt mﬂﬂ
GRADE CHANGE #2
TRAPEZOIDAL CHANNEL
DETAIL
Channel-L.ock Il
Flexible Reveiment System
EROSION PREVENTION PRODUCTS . ) )
B O. Box 891586 CAD File Name: TRAP-CHA
Houston, TX 77289-1586
(713)947-6889 SCALE: N/A SHEET 1 OF 1

Part Ill, Attachment 6, Appendix 6B.14, p.g.  Hanson Professional Services
Submittal Date: September 2(
Revision: (



City of Kingsville Landfill
Permit Amendment Application MSW-23:
FOR PERMIT PURPOSES ONL Part Il
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
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City of Kingsville Landfill

Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
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City of Kingsville Landfill
Permit Amendment Application MSW-23:
FOR PERMIT PURPOSES ONL Part Il
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City of Kingsville Landfill
Permit Amendment Application MSW-23:
FOR PERMIT PURPOSES ONL Part Il
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
SPECIFICATIONS
FOR
CHANNELLOCK II*
CLASS 450
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Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL

Part Il

PART I - GENERAL

1.1

1.2

1.3

i4

L5

SCOPE OF WORK:

This item consists of furnishing and installing an interfocking flexible revetment system (cellular concrete
blocks) in accordance with the lines, grades, design and dimensions shown on the plan and drawings and
specified herein.

REFERENCES:

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to in the text by the basic designations only.

American Society for Testing and Materials (ASTM) Publications.

ASTM C 33-97 Concrete Aggregates
ASTM C 140-91 Sampling and Testing Conerete Masonry Units
ASTM D-7277 Standard Test Method for Performance Testing of Articulating

Concrete Block (ACB) Revetment Systems for Hydraulic
Stabitity in Open Channel Flow

ASTM D-7276 Standard Guide for Analysis and Interpretation of Test Data
for Articulating Concrete Block {ACB) Revetment Systems in
Open Channel Flow.

US Federal Highway Administration (FHWA) and US Bureau of Reclamation (USBR)

FHWA RD-89-199 Hydraulic Stability of Articulated Concrete Block
Revetment Systems During Overtopping Flow

DELIVERY, STORAGE AND HANDLING OF MATERIALS:

Materials delivered to the site shall be inspected for damage, unloaded and stored with the minimum of
handling, Contractor may designate a storage site at the project for materials to be delivered and stored
prior to placement if needed. Storage site to be approved by the Contracting Officer, Materials shail not be
stored directly on the ground and shall be kept free of dirt and debris. Materials shall be so handled as to
ensure delivery to the site in sound undamaged condition, Synthetic geotextiles that are not to be mstalled
immediately shall be protected from the direct sunlight and in accordance with the applicable portions of
the SECTION entitled GEOTEXTILES.

MEASUREMENT:

Unit of measurement for the cellular concrete blocks shall be by the square feet of surface area
satisfactorily covered with the ceflular concrete blacks.

PAYMENT:
Unit of payment for acceptable cellular concrete blocks placed will be made at the contract unit price per
square foot for “cellular concrete blocks”, which price shall include costs of furnishing, hauling and placing

the cellular concrete blocks.

Page1
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL

Part Il

2.1

2.2

2.3

PART 2 - PRODUCTS

DESIGN CRITERIA:

The interlocking flexible revetment system shall be as described herein known as Channel Lock I, or an
approved equal design by the engineer. Hydraulic test data and block performance according to FHWA-
RD-89-199 will be required to be submitted for approval by the Contracting Officer. The 4.5” concrete
blocks shall be a minimum of 38 lbs. PSF (per square foot), shall withstand water velocity of 26.1 FPS and
have a critical shear stress value of 31.8 lbs. PSF (at 0 Horizontal). The ACB System shall have been
tested on a 2H:1V slope, direction of flow, according to ASTM D-7277 and shall have the following
minimum properties:.

Surface Void Ratio 20%
Drainage Correction Factor 22.0%
Critical Velocity — FPS 26.1 ft/sec
Critical Shear Stress — Lbs/Ft? 31.8 Lbs.
Weight per Block, Minimum 60 Lbs
Curvature Radius 3 feet
Block Thickness: 4.50”

CELLULAR CONCRETE BLOCKS:

The cellular concrete blocks shall be octagonal shaped with interlocking components four directional
within a 15" module. FEach component shall resist horizontal movement when interlocked into adjacent
blocks. (Interfock is hereby defined as the inability to pull apart or separate when one component is placed
in conjunction with another component). The assembled blocks shall be the open-cell type to allow for re-
vegetation.

2.21 Concrete Materials:
The compressive strength of the concrete shall be a minimum of 4000 PSI at 28 days. The core
compressive strength shall not be less than the minimum and test cores shall be tested at the engineer’s

option. Test procedures shall be in accordance with ASTM C 140-91. Cores failing to meet the minimum
compressive strength requirements shall be cause for rejection of the represented lot by the engineer.

2.22 Aggregate:

The aggregate shall meet the requirements of ASTM C 33-97, except for grading. Aggregate grading shall
be reasonably consistent and shall be well-graded from the maximum size which can be conveniently
handled with available equipment

FILTER FABRIC:

The filter fabric used for cellular concrete blocks shall be in accordance with the SECTION entitled
GEQTEXTILES.

Page 2
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il

3.1

3.12

2.41

3.2

PART 3 - EXECUTION

FOUNDATION PREPARATION:

Areas on which filter fabric and cellular concrete blocks are to be placed shall be constructed to the lines
and grades shown. The subgrade for the cellular concrete blocks shall be free of voids, pits and
depressions. Voids, pits and depressions shall be brought to grade by backfilling in accordance with the
applicable portions of the SECTION entitled STRIPPING, EXCAVATION, FILLING and
BACKFILLING, Obstructions, such as roots and projecting stones larger than 1 inch remaining on the
surface, shall be removed and the soft or low density pockets of material removed shall be filled with
selected material and compacted to a minimum of 90% proctor density.

Perimeter:

Excavation and preparation for anchor trenches, side trenches, toe trenches and aprons shall be done in
accordance to the lines, grades and dimensions shown on the plans.

Inspection:

Immediately prior to placing the filter fabric and cellular concrete blocks, the prepared area shall be
inspected by the Contractor and approved before the fabric or blocks are placed thereon.

INSTALLATION OF CELLULAR CONCRETE BLOCKS:

3.21 Filter Fabric:

Placement of filter fabric shall be installed in accordance with the SECTION entitled
GEQTEXTILES and as stated herein.

3.22 Placement of Cellular Concrete Blocks:

Cellular Concrete Blocks shall be installed in accordance with ASTM D-6884. Block installer must have a
minimum of five (5) years experience installing ACB Systems and have installed at least IMillion square
feet within the past five (5) years for the block system being submitted for approval. In addition Cellular
concrete blocks shall be placed within the limits shown. The blocks shall be interlocked in a manner which
discourages any vertical displacement or horizontal movement. The cellular concrete blocks shall be
placed on the filter fabric in such a manner as to produce a level surface. No more than 200 linear feet of
filter fabric shall be laid before covered with concrete blocks. Fabric installed more than two (2) days not
covered by blocks shall be lifted and the surface of the slope inspected for slope defects. The Contracting
Officer will require uncovered fabric to be lified after heavy rainfall to inspect for slope damage. The
manufacturer, Contractor and Client shall discuss subgrade preparation, geotextile and cellular block
placement at the pre-construction meeting to ensure that ali parties are aware of the issues regarding
instatation. The manufacturer of the cellular concrete biocks shall be present during the first week of
block placement to assist the Contractor. The Contractor shall furnish a certificate from the manufacturer
or an authorized representative thereof stating that the blocks were installed correctly. Final acceptance
and approval of the installation will be made by the Contracting Officer.

3.23 Quality Control:

Equipment shall not be allowed on the installed concrete blacks until topsoil is placed over the revetment
system to refrain from breaking or damaging any blocks.
Page 3
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il

33

34

FINISHING:

341 The voids of the cellular concrete blocks for the limits shown shall be filled with topsoil, seed and
fertilizer in accordance with the SECTION entitled TURF. At no time shall more than 200 lineal feet of
blocks be exposed unturfed. Prior to turf placement, the blocks surface shall be inspected for damage,
Individual blocks which are cracked and reduce the individual block weight to 1/3 shail be replaced prior to
the placement of turf.

CONTRACTOR QUALITY CONTROL:

The Contractor shall inspect for compliance with contract requirements and record the inspection  of
operations including but not limited to the following as applicable:

) Preparation of surface to receive cellular concrete blocks or mattresses

2) Individual concrete blocks and filter fabric soundness and free of defects

3 Assembly of cellular concrete blocks and filter fabric on the prepared subgrade
Page 4
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il

1.1

1.2

1.3

1.4

1.5

PART 1 - GENERAL
SCOPE OF WORK:
This item consists of furnishing and installing an interlocking flexible revetment system (cellular concrete
blocks) in accordance with the lines, grades, design and dimensions shown on the plan and drawings and
specified herein,

REFERENCES:

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to in the text by the basic designations ontly.

American Society for Testing and Materials (ASTM) Publications.

ASTM C 33-97 Concrele Agpregates
ASTM C 14091 Sampling and Testing Concrete Masonry Units
ASTM D 4268-93 Testing Fiber ropes

US Federal Highway Administration (FHWA) and US Bureau of Reclamation (USBR)

FHWA RD-89-199 Hydraulic Stability of Articulated Concrete Block
Revetment Systems During Overtopping Flow.

DELIVERY, STORAGE AND HANDLING OF MATERIALS:

Materials delivered to the site shall be inspected for damage, unloaded and stored with the
minimun of handling, Contractor may designate a storage site at the project for materials to be
delivered and stored priot to placement if needed. Storage site to be approved by the Contracting Officer, |
if necessary. Materials shall not be stored directly on the ground and shall be kept free of dirt and debris.
Materials shall be so handled as to ensure delivery to the site in sound undamaged condition. Synthetic
geotextiles that are not to be installed immediately shall be protected from the direct sunlight and in
accordance with the applicable portions of the SECTION entitled GEOTEXTILES.

MEASUREMENT:

Unit of measurement for the cellular concrete blacks shall be by the square foot of surface area
satisfactorily covered with the cellular concrete blocks.

PAYMENT:
Unit of payment for acceptable cellular concrete blocks placed will be made at the contract unit price per

square foot for “cellular concrete blocks”, which price shall include costs of furnishing, hauling and placing
the cellular concrete blocks with cables.

Page 1
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL

Part Il

2.1

2.2

2.3

24

241

PART 2 - PRODUCTS
DESIGN CRITERIA:

The interlocking flexible revetment system shall be as described herein known as Channel Lock II or
an approved equal. Hydraulic test data and block performance according toe FHWA-RD-89-199 will be
required to be submitted for approval by the Contracting Officer. The concrete blocks shall be a minimum
of 4.50” Thick, have a Net Weight/Area of 36 lbs, PSF for the open cell blocks and shall withstand water
flow velocities of 26.1 FPS and critical shear stress (at horizontal} of 31.8 1bs. PSF on a 1V:2H slope in
direction of flow.

CELLULAR CONCRETE BLOCKS:

The cellular concrete blocks shall be octagonal shaped with interlocking components four
directional within a 15” module. Each component shall resist horizontal movement when interlocked  into
adjacent blocks. (Interlock is hereby defined as the inability to pull apart or separate when one component
is placed in conjunction with another component). The assembled blocks shall be the open-cell type and
have a void space of approximately 24% to allow for re-vegetation. Maximum water absorption shall be
T%.

2.21 Concrete Materials:

The compressive strength of the concrete shall be a minimum of 4000 PSI at 28 days. The core
compressive strength shall not be less than the minimum and test cores shall be tested at the engineer’s
option. Test procedures shall be in accordance with ASTM C 140-91. Cores failing to meet the minimum
compressive strength requirernents shall be cause for rejection of the represented lot by the engineer,

2.22 Agpregate:

The aggregate shall meet the requirements of ASTM C 33-97, except for grading. Aggregate grading shall
be reasonably consistent and shall be well-graded from the maximum size which can be conveniently
handled with available equipment

CELLULAR CONCRETE BLOCKS WITH CABLES:
The cellular conerete blocks shall have cables and shall be installed as an assembly of concrete blocks
connected by the use of revetment cables. The cables will extend through 2 or more tunnels within the

blocks to bind the mattresses in both the longitudinal and lateral directions. Cable shall conform to ASTM
D 4268-93.

CABLE REQUIREMENTS:

Cable shall be constructed of high tenacity, low elongation and continuous filament polyester fibers.
Cables shall consist of a core construction comprised of parallel fibers contained within an outer jacket or
cover. The weight of the parallel core shall be between 65 to 70 percent of the total weight of the cable.
The revetment cable shall have the following minimum physical properties:

Nominal Cable Diameter: 20 mm
Approximate Strength Lbs. 3,700
Weight Yield — 41.3 ft/Ib.

The revetment cable shall exhibit good to excellent resistance to most concentrated acids,

alkalis and solvents. Cable shall be impervious to rot, mildew and degradation associated with marine
organisms. The materials used in the construction shall not be affected by continuous immersion in fresh
or salt water, Page 2

Part Ill, Attachment 6, Appendix 6B.14, p.g.  Hanson Professional Services
Submittal Date: September 2(

Revision: (



City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il

25

3.1

2.42 Selection of cable and fittings shall ensure a safe design factor for matiresses being lifted from
both ends, thereby forming a catenary. Consideration shall be taken for the bending of the cables around
hooks or pins during lifting. Revetment cable splicing fittings shall be selected so that the result splice
shall provide a minimum of 75 percent of the minimum rated cable strength. Fittings such as sleeves, stops
and washers shall be in accordance with manufacturer’s recommendations unless otherwise shown.

2.43 Elongation Requirements:

Requirements listed below are based upon stabilized new and dry cable. The tolerance of these values is
plus or minus 5 percent.

% Breaking Strength

10% 20% 30%
Permanent Elongation 0.7 1.8 2.6
{While Working)
Elastic Elongation 0.6 1.4 2.2
Total Stretch 1.3 32 4.8
FILTER FABRIC:

The filter fabric used for cellular concrete blocks shall be in accordance with the SECTION entitled
GEOTEXTILES.

PART 3 - EXECUTION

FOUNDATION PREPARATION:

Avreas on which filter fabric and cellular concrete blocks are to be placed shall be constructed to the lines
and grades shown. The subgrade for the cellular concrete blocks shall be free of voids, pits and
depressions. Voids, pits and depressions shall be brought to grade by backfilling in accordance with the
applicable portions of the SECTION entitled STRIPPING, EXCAVATION, FILLING AND
BACKFILLING. Obstructions, such as roots and projecting stones larger than | inch remaining on the
surface, shall be removed and the soft or low density pockets of material removed shall be filled with
selected material and compacted to a minimum of 90% proctor density.

312 Perimeter:

Excavation and preparation for anchor trenches, side trenches, toe trenches and aprons shall be done in
accordance to the lines, grades and dimensions shown on the plans.

3.13 Inspection:

Immediately prior to placing the filter fabric and cellular concrete blocks, the prepared area shall be
inspected by the Contractor and approved before the fabric or blocks are placed thereon.

3.2 INSTALLATION OF CELLULAR CONCRETE MATTRESSES:

3.21 Filter Fabric:

Placement of filter fabric shall be installed in accordance with the SECTION entitled GEOTEXTILES
USED AS FILTERS and as stated herein,

Page 3
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
3.22 Placement of Cellular Concrete Mats:

33

34

Cellular concrete mats shall be placed within the limits shown. The blocks shall be interlocked in a
manner which discourages any vertical displacement or horizontal movement. The cellular concrete mats
shall be placed on the filter fabric in such a manner as to produce a level surface. Individual blocks which
are hand installed and hand threaded cables shall be installed according to manufacturer’s
recommendations. No more than 200 linear feet of filter fabric shall be laid before covered with concrete
blocks. Fabric installed more than two (2) days not covered by blocks shall be lifted and the surface of the
slope inspected for slope defects. The Contracting Officer will require uncovered fabric to be lifted after
heavy rainfall to inspect for slope damage. The manufacturer, Contractor and Client shall discuss subgrade
preparation, geotextile and cellular block placement at the pre-consiruction meeting to ensure that all
parties are aware of the issues regarding installation. The manufacturer of the cellular concrete mats shall
be present during the first week of block placement to assist the Contractor, The Contractor shall furnish a
certificate from the manufacturer or an authorized representative thereof stating that the blocks were
installed correctly. Final acceptance and approval of the installation will be made by the Contracting
officer.

323 Quality Controi:

Equipment shall be minimized on the installed conerete blocks until backfill or topsoil is placed over the
revetment system to refrain from breaking or damaging any blocks. Any blocks broken or damaged shall
be repaired prior to final inspections.

3.24 Grouting:

Any areas where there are partial blocks (to avoid small blocks with reduced hydraulic stability) shall be
grouted. Joints where block interlock is discontinuous shall be grouted. Field placed grout shall be
non-shrink and have a compressive strength of 4,000 psi, the durability properties of the ACBM concrete,
and shall meet the ACBM manufacturer’s requirements. All cable ties and anchoring shall be completed
prior to placing the grout.

FINISHING:
341 The voids of the cellular concrete blocks for the limits shown shall be filled with gravel or topsoil
per the specifications. At no time shall more than 500 lineal feet of blocks be exposed not backfilled. Prior

to backfill, the blocks surface shall be inspected for damage. Individual blocks which are cracked and
reduce the individual block weight to 1/3 shall be replaced prior to the placement of backfill.

CONTRACTOR QUALITY CONTROL:

The Confractor shall inspect for compliance with contract requirements and record the inspection of
operations including but not limited to the following as applicable:

(H Pieparation of surface to receive cellular concrete blocks or mattresses
(2) Individual concrete blocks and filter fabric soundness and free of defects
3) Cables and fittings - breaking strength
) Assembly of cellular concrete blocks bound by cables to form cellular conerete mattresses
(5 Placement of blocks or mattresses and filter fabric on the prepared subgrade
Page 4

Part Ill, Attachment 6, Appendix 6B.14, p.g.  Hanson Professional Services
Submittal Date: September 2(
Revision: (




City of Kingsville Landfill

Permit Amendment Application MSW-23:
Part Il

FOR PERMIT PURPOSES ONL

7868 TENCATE

Mirafi m—-

Mirafi® 180N

Mirafi® 180N is a nonwoven geotextile composed of polypropylene fibers, which are
formed into a stable network such that the fibers retain their relative position. Mirafi® 180N
geotextile is inert to biological degradation and resists naturally encountered chemicals,

alialis, and acids.

Saparatien

Minimum Average
Mechanical Properties Test Method Unit Roll Value
MD - CD
Grab Tensile Strength ASTM D 4832 N (Ibs) 912 (205) | 912 (205)
Grab Tensile Elongation ASTM D 4832 % 80 50
Trapezoid Tear Strength ASTM D 4533 N {lbs) 356 (80) 356 (80) _
Mullen Burst Strength - ASTM D 3786 kPa (psi) 2411 (350)
Puncture Strength’ ASTM D 4833 N {Ibs) 490 (110)
CBR Puncture Strength ASTM D 6244 N (ths) 2225 (500)
Apparent Opening Size (AOS)* | ASTMD4751 |\ ™ %31)?
Permittivity ASTM D 4491 sec’ 1.1
Iimin/m? 3870
Flow Rate ASTM D 4491 (galimin/t?) (95)
o,
UV Resistance (at 500 hours) | ASTM D 4355 /‘;:tgﬁ]';gc}h 70
' ASTM D 4833 has been replaced with ASTM D 6241
* ASTM D 4751; AOS Is a Maximum Opening Diameter Value
Physical Properties [ Test Method Unit Typical Value
Weight ASTM D 5261 | alm* (oz/yd?) 271 (8.0)
Thickness ASTM D 5189 mm (mils) 1.8 (72)
Roll Dimenslons _ m 3.8x110 4.5x 91
(width x length) {ft) {12.5 x 360) (15 x 300)
Roll Area - m* (yd?) 418 {600)
Estimated Roll Weight — kg (Ib) 120 (265)

Disclaimer: TenCate assurnes no liabillty for the accuracy or completeness of this information or for the
ultimate use by the purchaser. TenCate disclaims any and all axpress, implied, or statutory standards,
warranties or guarantees, including without limitation any implied warranly as to merchantability or fithess
for a particular purpose or arising from a course of dealing or usage of trade as to any equipment, materials,
or information furnished herewith. This document should not be construed as englineering advice.

A3 TENCATE
materials that make a difference

FGS000351
ETQR26
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City of Kingsville Landfill
Permit Amendment Application MSW-23
Part Il

APPENDIX 6B.15

HYDROCAD MODEL POST DEVELOPMENT DIVERSION BERMS
(SWALES) NRCS & RATIONAL METHODS
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City of Kingsville Landfill

Permit Amendment Application MSW-23
Part Il

FOR PERMIT PURPOSES ONL

APPENDIX 6B.15.1

POST DEVELOPMENT TYPICAL DIVERSION BERM DRAINAGE PLAN
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part 11l

APPENDIX 6B.15.2

NATIONAL ENGINEERING HANDBOOK (NEH) FIGURE 15-4 VELOCITY
VERSUS SLOPE FOR SHALLOW CONCENTRATED FLOW
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City of Kingsville Landfill
Permit Amendment Application MSW-23
FOR PERMIT PURPOSES ONL Part Il

Chapter 15 Time of Concentration Part 630
National Engineering Handbook

Figure 15-4 Velocity versus slope for shallow concentrated flow
——
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Table 15-3  Equations and assumptions developed from figure 15-4
—

Flow type Depth Manning’s n  Velocity equation
(ft) (ft/s)

Pavement and small upland gullies 0.2 0.025 V =20.328(s)**
Grassed waterways 0.4 0.050 V=16.135(s)"*
Nearly bare and untilled (overland flow); and alluvial fans in western mountain 0.2 0.051 V=9.965(s)"*
regions

Cultivated straight row crops 0.2 0.058 V=8.762(s)"*
Short-grass pasture 0.2 0.073 V=6.962(s)"*
Minimum tillage cultivation, contour or strip-cropped, and woodlands 0.2 0.101 V=5.032(s)"*®

Forest with heavy ground litter and hay meadows 0.2 0.202 V=2.516(s)"*

15-8 (210-VI-NEH, May 2010)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.
FOR PERMIT PURPOSES ONL Part 11
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City of Kingsville Landfill
Permit Amendment Application MSW-23.
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City of Kingsville Landfill

Permit Amendment Application MSW-23.
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Permit Amendment Application MSW-23.
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Permit Amendment Application MSW-23.
FOR PERMIT PURPOSES ONL Part 11
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City of Kingsville Landfill
Permit Amendment Application MSW-23:
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APPENDIX 6B.15.8

HYDROCAD-MODEL 25 YEAR POST DEVELOPMENT DIVERSION

BERMS (NRCS METHOD)
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City of Kingsville Landfill
Permit Amendment Application MSW-23
FOR PERMIT PURPOSES ONL Part Il

DIVERSION BERM
ANALYSIS FOR
LARGEST AREAS
(NRCS Method)

Top (4 % Slope) & 0.5% Top (4 % Slope) & 1%

Minimum Berm Slope Minimum Berm Slope
B1-T Berm Dram B1T Berm Draimage\t5
Area B1T (.5%) Area

Diversion Berm

B1T (1%)]

Diversion Berm

Side Slope (25%) & Side Slope (25%) & 1%
0.5% Minimum Berm Minimum Berm Slope
Slope

inage\

\ﬁ B1S (1%)
B1S Berm Dra sk B1S Berm Drainage 1

Area Area

Diversion Berm
Diversion Berm

Reach A Routing Diagram for Diversion Berm Analysis Post NRCS 25 Yr
Prepared by Hanson Professional Services Inc., Printed 2/17/2017

HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 11l

Diversion Berm Analysis Post NRCS 25 Yr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions L.LC Page 2

Area Listing (all nodes)

Area CN Description
{acres) (subcatchment-numbers)
24,480 79 50-75% Grass cover, Fair, HSG C (B1S (0.5%), B1S (1.0%), B1T (0.5%), B1T
(1.0%))
24.480 79 TOTAL AREA
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City of Kingsville Landfill
Permit Amendment Application MSW-23:
FOR PERMIT PURPOSES ONL Part Il

Diversion Berm Analysis Post NRCS 25 Yr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
{acres) Group Numbers

0.000 HSGA
0.000 HSGB

24480 HSGC  B1S(0.5%), B1S (1.0%), B1T (0.5%), B1T (1.0%}
0.000 HSGD
0.000  Other

24.480 TOTAL AREA
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:

Part Il

Diversion Berm Analysis Post NRCS 25 Yr
Prepared by Hanson Professional Services Inc.

Printed 2/17/2017

HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 4
Ground Covers (all hodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) {acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 24.480 0.000 0.000 24.480 50-75% Grass cover, Fair B1S
(0.5%),
B1S
(1.0%},
B1T
(0.5%),
B1T
(1.0%})
0.000 0.000 24.480 0.000 0.000 24,480 TOTAL AREA
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
Diversion Berm Analysis Post NRCS 25 Yr Type il 24-hr 25-Year Rainfall=8.70"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 5

Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans methed - Pond routing by Stor-Ind methed

Subcatchment B1S (0.5%): B1S Berm Runoff Area=3.500 ac  0.00% Impervious Runoff Depth=6.18"
Flow Length=1,152' Tc=34.0 min CN=7% Runoff=13.31cfs 1.797 af

Subcatchment B1S (1.0%}: B1S Berm Runoff Area=3.500 ac  0.00% Impervious Runoff Depth=6.16"
Flow Length=1,152' Tc=24.5 min CN=79 Runoff=15.48 cfs 1.797 af

Subcatchment B1T {0.5%): B1-T Berm Runoff Area=8.740 ac  0.00% Impetrvious Runoff Depth=6.16"
Flow Length=950" Tc=19.4 min CN=79 Runoff=42.61 cfs 4.489 af

Subcatchment B1T (1.0%): B1T Berm Runoff Area=8.740 ac  0.00% Impervious Runoff Depth=6.16"
Flow Length=850' Tc=16.0 min CN=79 Runoff=46.06 cfs 4.489 af

Reach B1S (.5%): Diversion Berm Avg. Flow Depth=1,30' Max Vel=2.53 fps Inflow=13.31cfs 1.797 af
n=0.030 L=1,000.0' S=0.0050" Capacity=119.21 cfs OQuiflow=12.80 cfs 1.797 af

Reach B1S (1%]): Diversion Berm Avg. Flow Depth=1.21" Max Vel=3.40 fps Inflow=15.48 cfs 1.797 af
n=0.030 L=1,000.0¢/ S=0.0100 ' Capacity=168.59 cfs Outflow=14.89 cfs 1.797 af

Reach B1T {.5%}): Diversion Berm Avg. Flow Depth=1.13' Max Vel=2.37 fps Inflow=42.681 cfs 4.489 af
n=0.030 L=650.0' $=0.0050"" Capacity=554.14 cfs Outflow=40.60 cfs 4.489 af

Reach B1T (1%): Diversion Berm Avg. Flow Depth=1.02' Max Vel=3.14 fps Inflow=46.06 cfs 4.489 af
n=0.030 L=650.0' S=0.0100" Capacity=783.67 cfs OQuiflow=44.24 cfs 4.489 af

Total Runoff Area = 24.480 ac Runoff Volume =12.572 af Average Runoff Depth = 6.16"
100.00% Pervious = 24.480 ac  0.00% Impervious = 0.000 ac
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il
Diversion Berm Analysis Post NRCS 25 Yr Type Il 24-hr 25-Year Rainfall=8.70"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017

HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC = Page 6

Summary for Subcatchment B1S (0.5%): B1S Berm Drainage Area

Runoff = 13.31cfs@ 12.46 hrs, Volume= 1.797 af, Depth= 6.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-Year Rainfall=8.70"

Area (ac) CN Description
3.500 79 50-75% Grass cover, Fair, HSG C
3.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

33.3 1,000 0.50 Direct Entry, B1S Swale Drainage Area
0.7 1562 3.50 Direct Entry, Direct

340 1,152 Total

Subcatchment B1S (0.5%): B1S Berm Drainage Area
Hydrograph
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Flow (cfs)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part 11l
Diversion Berm Analysis Post NRCS 25 Yr Type lll 24-hr 25-Year Rainfall=8.70"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment B1S (1.0%): B1S Berm Drainage Area

Runoff = 15.48 cfs @ 12.33 hrs, Volume= 1.797 af, Depth= 6.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt=0.01 hrs
Type Il 24-hr 25-Year Rainfall=8.70"

Area (ac) CN Description
3.500 79 50-75% Grass cover, Fair, HSG C
3.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

23.8 1,000 0.70 Direct Entry, B1S Drainage Area
0.7 152 3.50 Direct Entry, Direct

245 1,152 Total

Subcatchment B1S (1.0%): B1S Berm Drainage Area
Hydrograph

Cog BAMERE N SEEEITNENT AT RN

E el P NS e e
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part 11l
Diversion Berm Analysis Post NRCS 25 Yr Type Il 24-hr 25-Year Rainfall=8.70"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment B1T (0.5%): B1-T Berm Drainage Area

Runoff = 4261 cfs@ 12.26 hrs, Volume= 4,489 af, Depth= 6.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 25-Year Rainfall=8.70"

Area (ac) CN _ Description
8.740 79 50-75% Grass cover, Fair, HSG C
8.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7T 600 1.30 Direct Entry, B1T Swale Drainage Area
ju 350 0.50 Direct Entry, Direct
19.4 950 Total

Subcatchment B1T (0.5%): B1-T Berm Drainage Area
Hydrograph

Flow (cfs)
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Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part 11l
Diversion Berm Analysis Post NRCS 25 Yr Type Il 24-hr 25-Year Rainfall=8.70"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017

HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment B1T (1.0%): B1T Berm Drainage Area

Runoff = 46.06 cfs @ 12.21 hrs, Volume= 4.488 af, Depth= 6.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt=0.01 hrs
Type lll 24-hr 25-Year Rainfall=8.70"

Area (ac) CN Description
8.740 79 50-75% Grass cover, Fair, HSG C
8.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.7 600 1.30 Direct Entry, B1T Swale Drainage Area
8.3 350 0.70 Direct Entry, Direct

16.0 950 Total

Subcatchment B1T (1.0%): B1T Berm Drainage Area
Hydrograph

N 0 00

Flow (cfs)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part 11l
Diversion Berm Analysis Post NRCS 25 Yr Type lll 24-hr 25-Year Rainfall=8.70"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC _Page 10

Summary for Reach B1S (.5%): Diversion Berm

Inflow Area = 3.500 ac, 0.00% Impervious, Inflow Depth = 6.16" for 25-Year event
Inflow = 13.31cfs @ 12.46 hrs, Volume= 1.797 af
Outflow = 12.80cfs @ 12.66 hrs, Volume= 1.797 af, Atten=4%, Lag= 11.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.53 fps, Min. Travel Time= 6.6 min
Avg. Velocity = 0.91 fps, Avg. Travel Time= 18.2 min

Peak Storage= 5,064 cf @ 12.55 hrs
Average Depth at Peak Storage= 1.30'
Bank-Full Depth= 3.00' Flow Area= 27.0 sf, Capacity= 119.21 cfs

0.00' x 3.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=4.0 2.0'/' Top Width= 18.00'

Length= 1,000.0' Slope= 0.0050 '/

Inlet Invert= 63.00', Outlet Invert= 58.00'

Reach B1S (.5%): Diversion Berm

B Inflow
H Outflow

Flow (cfs)

01234567 801011121314151617 181920212223 242526 2728 293031 3233 343536
Time (hours)

Part Ill, Attachment 6, Appendix 6B.15.8, p.g. Hanson Professional Services
Submittal Date: September 2(
Revision: (



City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part 11l
Diversion Berm Analysis Post NRCS 25 Yr Type Il 24-hr 25-Year Rainfall=8.70"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 11

Summary for Reach B1S (1%): Diversion Berm

Inflow Area = 3.500 ac, 0.00% Impervious, Inflow Depth = 6.16" for 25-Year event
Inflow = 16.48 cfs @ 12.33 hrs, Volume= 1.797 af
Outflow = 1489 cfs @ 12.48 hrs, Volume= 1.797 af, Atten=4%, Lag= 8.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.40 fps, Min. Travel Time= 4.9 min
Avg. Velocity = 1.27 fps, Avg. Travel Time= 13.1 min

Peak Storage= 4,374 cf @ 12.39 hrs
Average Depth at Peak Storage= 1.21'
Bank-Full Depth= 3.00" Flow Area= 27.0 sf, Capacity= 168.59 cfs

0.00' x 3.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=4.0 2.0'/' Top Width= 18.00'

Length= 1,000.0' Slope=0.0100"/

Inlet Invert= 68.00', Outlet Invert= 58.00'

Reach B1S (1%): Diversion Berm

| Inflow
B Outflow

e

Flow (cfs)

"9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part 11l
Diversion Berm Analysis Post NRCS 25 Yr Type Ill 24-hr 25-Year Rainfall=8.70"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 12

Summary for Reach B1T (.5%): Diversion Berm

Inflow Area = 8.740 ac, 0.00% Impervious, Inflow Depth = 6.16" for 25-Year event
Inflow = 4261 cfs@ 12.26 hrs, Volume= 4.489 af
Outflow = 40.60 cfs @ 12.40 hrs, Volume= 4.489 af, Atten=5%, Lag= 8.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.37 fps, Min. Travel Time= 4.6 min
Avg. Velocity = 0.85 fps, Avg. Travel Time= 12.8 min

Peak Storage= 11,123 cf @ 12.32 hrs
Average Depth at Peak Storage= 1.13'
Bank-Full Depth= 3.00' Flow Area= 121.5 sf, Capacity=554.14 cfs

0.00' x 3.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=25.0 2.0'/' Top Width= 81.00'

Length= 650.0' Slope= 0.0050 "'

Inlet Invert= 175.25', Outlet Invert= 172.00'

Reach B1T (.5%): Diversion Berm
Hydrograph

M Inflow
B Outflow

01234567 8 91011121314151617 1819202122 23 24 2526 27 28 29 30 31 32 33 34 35 36
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part 11l
Diversion Berm Analysis Post NRCS 25 Yr Type lll 24-hr 25-Year Rainfall=8.70"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 13

Summary for Reach B1T (1%): Diversion Berm

Inflow Area = 8.740 ac, 0.00% Impervious, Inflow Depth= 6.16" for 25-Year event
Inflow = 46.06 cfs @ 12.21 hrs, Volume= 4.489 af
Outflow = 4424 cfs @ 12.32 hrs, Volume= 4.489 af, Atten=4%, Lag= 6.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.14 fps, Min. Travel Time= 3.4 min
Avg. Velocity = 1.17 fps, Avg. Travel Time= 9.3 min

Peak Storage= 9,148 cf @ 12.26 hrs
Average Depth at Peak Storage= 1.02'
Bank-Full Depth= 3.00' Flow Area= 121.5 sf, Capacity= 783.67 cfs

0.00' x 3.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=25.0 2.0'/ Top Width= §1.00'

Length= 650.0' Slope= 0.0100 "/

Inlet Invert= 178.50', Outlet Invert= 172.00'

I
Reach B1T (1%): Diversion Berm
Hydrograph
S
| ] Oulﬂowl
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part 11l

APPENDIX 6B.15.9

HYDROCAD-MODEL 25 YEAR POST DEVELOPMENT DIVERSION

BERMS (RATIONAL METHOD)
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City of Kingsville Landfill
Permit Amendment Application MSW-23
FOR PERMIT PURPOSES ONL

Part Il

DIVERSION BERM
ANALYSIS FOR
LARGEST AREAS
(Rational Method)

Top (4 % Slope) & 0.5%

Top (4 % Slope) & 1%
Minimum Berm Slope Minimum Berm Slope

B1-T Berm Dram B1T Berm Drainage\ﬁ
Area BT (.5%)

B1T (1%)
Area

; : Diversion Berm
Diversion Berm

Side Slope (25%) &
0.5% Minimum Berm
Slope

B1S Berm Drainage\b |

\D g
s B1S Berm Drainage |mS e
Area i Area

Diversion Berm

Side Slope (25%) & 1%
Minimum Berm Slope

Diversion Berm

Routing Diagram for Diversion Berm Analysis Post Rational 25 Yr
Prepared by Hanson Professional Services Inc., Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 11l

Diversion Berm Analysis Post Rational 25 Yr
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 2

Area Listing (all hodes)

Area C Description
(acres) (subcatchment-numbers}
24.480 0.70 50-75% Grass cover, Fair, HSG C (B1S (0.5%), B1S (1.0%), B1T (0.5%), B1T
(1.0%))
24.480 0.70 TOTAL AREA
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il
Diversion Berm Analysis Post Rational 25 Yr
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Paqge 3

Soil Listing (all nodes)

Area Soil Subcatchment
{acres) Group Numbers
0.000 HSG A
0.000 HSG B
24.480 HSG C B1S (0.5%), B1S (1.0%), B1T (0.5%), B1T (1.0%)
0.000 HSG D
0.000 Other
24.480 TOTAL AREA

Part Ill, Attachment 6, Appendix 6B.15.9, p.¢ Hanson Professional Services
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City of Kingsville Landfill

Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL

Part Il

Diversion Berm Analysis Post Rational 25 Yr
Prepared by Hanson Professional Services Inc.

Printed 2/17/2017

HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 4
Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) {acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 24.480 0.000 0.000 24 480 50-75% Grass cover, Fair B1S
(0.5%),
B1S
(1.0%),
B1T
{0.5%),
B1T
{1.0%)
0.000 0.000 24.480 0.000 0.000 24.480 TOTAL AREA

Part Ill, Attachment 6, Appendix 6B.15.9, p.
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City of Kingsville Landfill
Permit Amendment Application MSW-23:
FOR PERMIT PURPOSES ONL Part Il

Diversion Berm Analysis Post Rational 25 Yr Rainfall Duration=10 min, Inten=10.00 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10,00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 5

Time span=0.00-2.00 hrs, dt=0.01 hrs, 201 points
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment B1S {0.5%): B1S Berm Runoff Area=3.500 ac  0.00% Impervious Runoff Depth=1.17"
Te=10.0min C=0.70 Runoff=24.27 cfs 0.340 af

Subcatchment B1S (1.0%): B1S Berm Runoff Area=3.500 ac  0.00% Impervious Runoff Depth=1.17"
Tc=10.0 min C=0.70 Runoff=24.27 ofs 0.340 af

Subcatchment B1T (0.5%): B1-T Berm Runoff Area=8.740 ac  0.00% Impervious Runoff Depth=1.17"
Te=10.0 min C=0.70 Runoff=60.61 cfs 0.849 af

Subcatchment B1T (1.0%): B1T Berm Runoff Area=8.740 ac  0.00% Impervious Runcff Depth=1.17"
Te=10.0 min C=0.70 Runoff=60.61 cfs 0.849 af

Reach B1S (.5%): Diversion Berm Avg. Flow Depth=1.42' Max Vel=2.69 fps Inflow=24.27 cfs 0.340 af
n=0.030 L=1,000.0' S=0.0050" Capacity=119.21 c¢fs Outflow=16.33 cfs 0.340 af

Reach B1S (1%}: Diversion Berm Avg. Flow Depth=1.30' Max Vel=3.58 fps Inflow=24.27 cfs 0.340 af
n=0.030 L=1,000.0"- S=0.0100"" Capacity=168.58 ¢fs Ouiflow=18.14 cfs 0.340 af

Reach B1T (.5%): Diversion Berm Avg. Flow Depth=1.18" Max Vel=2.45 fps Inflow=60.61 cfs 0.849 af
n=0.030 L=650.0" S=0.0050" Capacity=554.14 cfs Oufflow=46.04 cfs 0.849 af

Reach B1T (1%): Diversion Berm Avg. Flow Depth=1.07" Max Vel=3.24 fps Inflow=60.61 cfs 0.849 af
e n=0.030 L=650.0' S=0.0100" Capacity=783.67 cfs Outflow=49.71 cfs 0.849 af

Total Runoff Area = 24.480 ac Runoff Volume = 2.379 af Average Runoff Depth =1.17"
100.00% Pervious = 24.480 ac  0.00% Impervious = 0.000 ac
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City of Kingsville Landfill
Permit Amendment Application MSW-23.
FOR PERMIT PURPOSES ONL Part 11

Diversion Berm Analysis Post Rational 25 Yr Rainfall Duration=10 min, Inten=10.00 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment B1S (0.5%): B1S Berm Drainage Area

Runoff = 2427 cfs@ 0.17 hrs, Volume= 0.340 af, Depth= 1.17"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Rainfall Duration=10 min, Inten=10.00 in/hr

Area (ac) C  Description
3.500 0.70 50-75% Grass cover, Fair, HSG C
3.500 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feetf) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry, B1S Swale Drainage Area

Subcatchment B1S (0.5%): B1S Berm Drainage Area

Hydrograph
2]
24 I Rainfall
g | .. Duration=10 min,
20‘ i Inten=10.00 in/hr
~ 1: ~Runoff Area=3.500 ac "
§ .4 " Runoff Volume=0.340 af |
3 12 " Runoff Depth=1.17"
ol W ~ Tc=10.0 min_

1
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il

Diversion Berm Analysis Post Rational 25 Yr  Rainfall Duration=10 min, Inten=10.00 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
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Summary for Subcatchment B1S (1.0%): B1S Berm Drainage Area

Runoff = 2427 cfs@ 0.17 hrs, Volume= 0.340 af, Depth= 1.17"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Rainfall Duration=10 min, Inten=10.00 in/hr

Area (ac) C  Description

3.500 0.70 50-75% Grass cover, Fair, HSG C

3.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

10.0 Direct Entry, B1S Drainage Area

Flow (cfs)

Subcatchment B1S (1.0%): B1S Berm Drainage Area

Hydrograph

. N . N
of | MR L __Rainfall

o BN T—-S— . Duration=10_min,

e ~ Inten=10.00 in/hr

e | ~Runoff Area=3.500 ac

ERY B | " Runoff Volume=0.340 af

ET o e B TR

of 1 . Tc=10.0 min

1
Time (hours)
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City of Kingsville Landfill

Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL

Part Il

Diversion Berm Analysis Post Rational 25 Yr

Prepared by Hanson Professional Services Inc.
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC

Rainfall Duration=10 min, Inten=10.00 in/hr

Printed 2/17/2017
Page 8

Summary for Subcatchment B1T (0.5%): B1-T Berm Drainage Area

Runoff = 60.61cfs@ 0.17 hrs, Volume=

0.849 af, Depth= 1.17"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs

Rainfall Duration=10 min, Inten=10.00 in/hr

Area (ac) C Description

8.740 0.70 50-75% Grass cover, Fair, HSG C

8.740 100.00% Pervious Area

Slope Velocity Capacity Description

Tc Length
(ft/ft)  (ft/sec) (cfs)

(min)  (feet)

10.0

Direct Entry, B1T Swale Drainage Area

Subcatchment B1T (0.5%): B1-T Berm Drainage Area

Hydrograph

Flow (cfs)

1
Time (hours)

I ... Rainfall
“{| @ ... Duration=10 min,
R | Ee—— O e Inten=10.00 in/hr-
45_ e Runoff Area=8.740 ac -
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City of Kingsville Landfill
Permit Amendment Application MSW-23.
FOR PERMIT PURPOSES ONL Part 11

Diversion Berm Analysis Post Rational 25 Yr Rainfall Duration=10 min, Inten=10.00 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment B1T (1.0%): B1T Berm Drainage Area

Runoff = 60.61cfs@ 0.17 hrs, Volume= 0.849 af, Depth= 1.17"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc¢, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Rainfall Duration=10 min, Inten=10.00 in/hr

Area (ac) C  Description
8.740 0.70 50-75% Grass cover, Fair, HSG C
8.740 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry, B1T Swale Drainage Area

Subcatchment B1T (1.0%): B1T Berm Drainage Area

Hydrograph
e . ___________________________________________________ _
sof . Rainfall
(I I Duration=10 min,
50_@ ........ .................... Inten=10.00 in/hr--
o ' Runoff Area=8.740 ac -
f 7 Runoff Volume=0.849 af
£w . Runoff Depth=1.17"
8 W ~Tc=10.0 min_
57

0 1 2
Time (hours)

Part Ill, Attachment 6, Appendix 6B.15.9, p.¢ Hanson Professional Services
Submittal Date: September 2(
Revision: (



City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il

Diversion Berm Analysis Post Rational 25 Yr  Rainfall Duration=10 min, Inten=10.00 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
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Summary for Reach B1S (.5%): Diversion Berm

Inflow Area = 3.500 ac, 0.00% Impervious, Inflow Depth= 1.17"
Inflow = 2427cfs@ 0.17 hrs, Volume= 0.340 af
Outflow = 16.33cfs@ 0.33 hrs, Volume= 0.340 af, Atten=33%, Lag= 9.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.69 fps, Min. Travel Time= 6.2 min
Avg. Velocity = 1.07 fps, Avg. Travel Time= 15.5 min

Peak Storage= 6,086 cf @ 0.22 hrs
Average Depth at Peak Storage= 1.42'
Bank-Full Depth= 3.00' Flow Area= 27.0 sf, Capacity=119.21 cfs

0.00' x 3.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=4.0 2.0"/ Top Width= 18.00'
Length=1,000.0' Slope= 0.0050 /'

Inlet Invert= 63.00', Outlet Invert= 58.00'

Reach B1S (.5%): Diversion Berm

Hydrograph
aale sl R ST V-—— ___Inflow Area=3.500 ac
22 _____ : s s —Avg. Flow Depth=1.42"
25_ = MaxVel=2.69fpS
i Pl L~ ... n=0.030
£.17, | S T—_ 0y 8
é 125 __________ & —-8=0.0050 """
i \ _______ Capacity=119.21 cfs

i
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.
FOR PERMIT PURPOSES ONL Part 11

Diversion Berm Analysis Post Rational 25 Yr Rainfall Duration=10 min, Inten=10.00 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 11

Summary for Reach B1S (1%): Diversion Berm

Inflow Area = 3.500 ac, 0.00% Impervious, Inflow Depth= 1.17"
Inflow = 2427 cfs@ 0.17 hrs, Volume= 0.340 af
Outflow = 18.14cfs@ 0.29 hrs, Volume= 0.340 af, Atten=25%, Lag=7.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.58 fps, Min. Travel Time= 4.7 min
Avg. Velocity = 1.28 fps, Avg. Travel Time= 13.1 min

Peak Storage= 5,076 cf @ 0.21 hrs
Average Depth at Peak Storage= 1.30'
Bank-Full Depth= 3.00' Flow Area= 27.0 sf, Capacity= 168.59 cfs

0.00' x 3.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=4.0 2.0'/" Top Width= 18.00'

Length= 1,000.0' Slope= 0.0100""

Inlet Invert= 68.00', Outlet Invert= 58.00'

Reach B1S (1%): Diversion Berm

Hydrograph
Dol T SRS, P Inflow Area=3.500 ac
22 R - Avg. Flow Depth=1.30""
R e Vele 58 fps
e Eah L eonmrslegps .. .n=0.030
Ed N } emsses i - L=1,000.0"
@ Capacity=168.59 cfs

0 ' ' i 1 2
Time (hours)
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23.
Part 11l

Diversion Berm Analysis Post Rational 25 Yr
Prepared by Hanson Professional Services Inc.

Rainfall Duration=10 min, Inten=10.00 in/hr

Printed 2/17/2017

HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 12

Summary for Reach B1T (.5%): Diversion Berm

Inflow Area = 8.740 ac, 0.00% Impervious, Inflow Depth = 1.17"
Inflow = 60.61cfs@ 0.17 hrs, Volume= 0.849 af
Outflow = 46.04cfs@ 0.28 hrs, Volume= 0.849 af, Atten=24%, Lag=6.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-2.00 hrs, dt=0.01 hrs

Max. Velocity= 2.45 fps, Min. Travel Time= 4.4 min
Avg. Velocity = 0.86 fps, Avg. Travel Time= 12.6 min

Peak Storage= 12,234 cf @ 0.21 hrs
Average Depth at Peak Storage= 1.18'

Bank-Full Depth= 3.00' Flow Area= 121.5 sf, Capacity= 554.14 cfs

0.00' x 3.00' deep channel, n=0.030 Earth, grassed & winding

Side Slope Z-value=25.0 2.0/ Top Width=81.00'
Length= 650.0' Slope= 0.0050 /'
Inlet Invert= 175.25', Outlet Invert= 172.00'

t
Reach B1T (.5%): Diversion Berm
Hydrograph
I [
o Sl st Inflow Area=8.740 ac_
55 _____ SRR Avg Flow Depth 1 18'---
o n—o 030
2 355 ---L-650 0"
& aof ~§=0.0050 "

0 ' ' ' 1
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il

Diversion Berm Analysis Post Rational 25 Yr Rainfall Duration=10 min, Inten=10.00 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 13

Summary for Reach B1T (1%): Diversion Berm

Inflow Area = 8.740 ac, 0.00% Impervious, Inflow Depth= 1.17"
Inflow = 60.61cfs@ 0.17 hrs, Volume= 0.849 af
Outflow = 4971 cfs@ 0.26 hrs, Volume= 0.849 af, Atten=18%, Lag=5.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.24 fps, Min. Travel Time= 3.3 min
Avg. Velocity = 1.02 fps, Avg. Travel Time= 10.6 min

Peak Storage= 9,999 cf @ 0.20 hrs
Average Depth at Peak Storage= 1.07'
Bank-Full Depth= 3.00' Flow Area= 121.5 sf, Capacity= 783.67 cfs

0.00' x 3.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=25.0 2.0'/" Top Width= 81.00'

Length= 650.0' Slope= 0.0100 /'

Inlet Invert= 178.50', Outlet Invert= 172.00'

t
Reach B1T (1%): Diversion Berm
Hydrograph
ss—:"'--'.-- CITITY S . m ' B - Iml
) R IO, S Inflow Area=8.740 ac
55 ______________________________________________________________ Avg. Flow Depth=1.07"
| . n=0030_
e | e 1=650.0"-
3 30_5. o - 1 11 i
. Capacity=783.67 cfs _
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23:
Part 11l

APPENDIX 6B.15.10

SUMMARY OF 25 YEAR INTENSITY FLOW RATES BY RATIONAL
METHOD AND NRCS METHOD FOR SWALE DESIGN

...............................

......
......
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FOR PERMIT PURPOSES ONL

Required:

Assumptions:

Conclusion:

Determine the 25-year intensity flow rates by Rational Method and NRCS Method
Use the calcuclated flow rates for swale design

Largest Drainage Area for Swale on 25:1 (4% slope) is B1T
Largest Drainage Area for Swale on 4:1 (25% slope) is B1S
Tc = 10 minutes (minimum allowed, TxDOT Hydraulic Design Manual)

CN=79 (50-75% Grass Cover, Fair, HSG C)
Minimum swale slope = 1 %
Manning's n= 0.03

Rational Method

Q=CIA
Where;

C = Runoff Coefficient =
| = Rainfall intensity, in/hr

A = Drainage Area, Ac

e b
T (Tc+d)*

Where; b=

93

8.7

0.761

10

10.0 in/hr

Max Calculated Swale Depth***
Proposed Swale Depth

Calculated Depth < Proposed Depth
Max CalculatedFlow Velocity

Max Design Velocity

Calculated Velocity < Design Velocity

(earth, grassed & winding)

0.7

1.30

TRUE
3.59

TRUE

(Use Conservative Runoff Coefficient Value of 0.7)

TxDOT Hydraulic Design Manual (12-85)
Values for Kleberg County, 25-year storm event

==

fps

Part Ill, Attachment 6, Appendix 6B.15.9, p.

City of Kingsville Landfill
Permit Amendment Application MSW-23

Part 11l
SUMMARY OF 25-YEAR INTENSITY FLOW RATES BY RATIONAL AND NRCS METHOD FOR SWALE DESIGN
Swale N | Depth Analysi
Area Area Peak Flow Rate (cfs) R LY
Swale (AQ) (Sq. Mi) Left slope Right slope Bankfull Flow | Normal Depth * | Flow Velocity
; Rational Method * | (Z hor:1vert) | (Z hor:1 vert) (cfs) (ft) (fps)
B1T 8.74 0.0137 60.6 25 2 50.3 1.07 3:25
B1S 1.20 0.0019 24.3 4 2 18.2 1.30 3.59
Swale N | Depth Analysi
Area Area Peak Flow Rate (cfs) - S -
Swale (A<) (Sq. Mi) Left slope Right slope Bankfull Flow | Normal Depth **| Flow Velocity
3 NRCS Method ** | (Z hor:1 vert) | (Z hor:1 vert) (cfs) (ft) (fps)
B1T 8.74 0.0137 46.1 25 2 44.2 1.02 3.15
B1S 1.20 0.0019 15.5 4 2 15.0 1.2% 3.42

* Rational method values as determined by HydroCad comparable to NRCS Method but slightly higher .

** NRCS Method as determined by HydroCad swale design.

*** Check Max Calculated Swale Depth for 100-year storm event

Hanson Professional Services
Submittal Date: September 2(

Revision: (



FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23

Part Il

APPENDIX 6B.15.11

HYDROCAD MODEL 100 YEAR POST DEVELOPMENT DIVERSION
BERMS (NRCS METHOD)

...............................

1 4‘- "41-

*.
‘‘‘‘‘‘‘

‘\%DMAL
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Part Ill, Attachment 6, Appendix 6B.15.

Hanson Professional Services

Submittal Date: September 2(

Revision: (



City of Kingsville Landfill
Permit Amendment Application MSW-23
FOR PERMIT PURPOSES ONL Part Il

DIVERSION BERM
ANALYSIS FOR
LARGEST AREAS
(NRCS Method)

Top (4 % Slope) & 0.5% Top (4 % Slope) & 1%

Minimum Berm Slope Minimum Berm Slope
B1-T Berm Dram B1T Berm Drainage\ﬁ BAT (1%)
Area B1T (.5%) Area

Diversion Berm

Diversion Berm

Side Slope (25%) & Side Slope (25%) & 1%
0.5% Minimum Berm Minimum Berm Slope
Slope

\‘D

B1S Berm Drainage it B1S Berm Drainage
Area : Area

B1S (1%)

Diversion Berm
Diversion Berm

Reach A Routing Diagram for Diversion Berm Analysis Post NRCS 100 Yr
Prepared by Hanson Professional Services Inc., Printed 2/17/2017

HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC
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City of Kingsville Landfill

Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL

Part Il

Diversion Berm Analysis Post NRCS 100 Yr

Prepared by Hanson Professional Services Inc.
HydroCAD® 10.00-17 s/n 09651 © 2018 HydroCAD Sofiware Solutions LLC

Printed 2/17/2017
Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
24.480 79 50-75% Grass cover, Fair, HSG C (B1S (0.5%), B1S {1.0%), B1T (0.5%), BT
{1.0%)}
24.480 79 TOTAL AREA

Part Ill, Attachment 6, Appendix 6B.15.11, p.(

Hanson Professional Services
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part Il

Diversion Berm Analysis Post NRCS 100 Yr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
0.000 HSGB
24.480 HSG C B1S (0.5%), B1S (1.0%), BT (0.5%), B1T (1.0%)
0.000 HSG D
0.000 Other
24.480 TOTAL AREA

Part Ill, Attachment 6, Appendix 6B.15.11, p.¢ Hanson Professional Services
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City of Kingsville Landfill

Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL

Part Il

Diversion Berm Analysis Post NRCS 100 Yr
Prepared by Hanson Professional Services Inc.

Printed 2/17/2017

HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 4
Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 24.480 0.000 0.000 24.480 50-75% Grass cover, Fair B1S
(0.5%),
B1S
(1.0%),
B1T
(0.5%),
B1T
(1.0%)
0.000 0.000 24.480 0.000 0.000 24480 TOTAL AREA

Part Ill, Attachment 6, Appendix 6B.15.11, p.(
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 111
Diversion Berm Analysis Post NRCS 100 Yr Type Il 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 5

Time span=0.00-36.00 hrs, dt=0.01 hrs, 3601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment B1S (0.5%): B1S Berm Runoff Area=3.500 ac  0.00% Impervious Runoff Depth=8,83"
Flow Length=1,152" Tc=34.0 min CN=Y9 Runoff=18.81 cfs 2.575 af

Subcatchment B1S (1.0%): B1S Berm Runoff Area=3.500 ac  0.00% Impervious Runoff Depth=8.83"
Flow Length=1,152' Tc=24.5 min CN=79 Runoff=21.87 cfs 2.575 af

Subcatchment B1T (0.5%): B1-T Berm Runoff Area=8.740 ac  0.00% Impervious Runoff Depth=8.83"
Flow Length=950" Tc=19.4 min CN=79 Runcff=60.17 cfs 6.430 af

Subcatchment B1T {1.0%): B1T Berm Runoff Area=8.740 ac  0.00% Impervious Runoff Depth=8.83"
Flow Length=950"' Tc=16.0 min CN=79 Runoff=65.04 cfs 6.430 af

Reach B1S (.5%): Diversion Berm Avg. Flow Depth=1.48" Max Vel=2.76 fps Inflow=18.81 cfs 2.575 af
n=0.030 L=1,000.0" S=0.0050"" Capacity=119.21 cfs OQutflow=18.20 cfs 2.575 af

Reach B1S (1%]): Diversion Berm Avg. Flow Depth=1.38' Max Vel=3.72 fps Inflow=21.87 cfs 2.575 af
n=0.030 L=1,000.0' S=0.01007" Capacity=168.59 c¢fs Outflow=21.14 cfs 2.575 af

Reach B1T (.5%): Diversion Berm Avg. Flow Depth=1.28' Max Vel=2.59 fps Inflow=60.17 cfs 6.430 af
n=0.030 L=650.0" S=0.0050""" Capacity=554.14 cfs Outflow=57.74 cfs 6.430 af

Reach B1T {1%): Diversion Berm Avg. Flow Depth=1.16' Max Vel=3.43 fps Inflow=65.04 cfs 6.430 af
n=0.030 L=650.0" S=0.0100'" Capacity=783.67 cfs Outflow=62.81 cfs 6.430 af

Total Runcff Area = 24.480 ac Runoff Volume = 18.011 af Average Runoff Depth = 8.83"
100.00% Pervious = 24.480 ac  0.00% Impervious = 0.000 ac

Part Ill, Attachment 6, Appendix 6B.15.11, p.¢ Hanson Professional Services
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City of Kingsville Landfill
Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONL Part Il
Diversion Berm Analysis Post NRCS 100 Yr Type Il 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment B1S (0.5%): B1S Berm Drainage Area

Runoff - 18.81 cfs @ 12.44 hrs, Volume= 2.575 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=11.50"

Area (ac) CN Description
3.500 79 50-75% Grass cover, Fair, HSG C
3.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

33.3 1,000 0.50 Direct Entry, B1S Swale Drainage Area
0.7 152 3.50 Direct Entry, Direct

340 1,152 Total

Subcatchment B1S (0.5%): B1S Berm Drainage Area
Hydrograph

LI
Tl

i ‘IEB1cfs T i

""""""""""""""""""""""" e Type III 24 hr'_;_
-t §1oo-Year Rainfall=11.50""
~ Runoff Area=3.500 ac
Runoff Volume=2.575 af |

g 'Runoff Depth=8.83"
E 'Flow Length=1,152"
: : Tc"'34 0 min

CN-—79---

il el e el ) e el
O = M WA DN ® O 0 =N WA OO~ DO

0 12 3 456 7 8 9 10111213141516 171819 202122 23 242526 2728 29 30 31 3233 3435 36
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONL Part Il
Diversion Berm Analysis Post NRCS 100 Yr Type Il 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment B1S (1.0%): B1S Berm Drainage Area

Runoff = 21.87 cfs@ 12.33 hrs, Volume= 2.575 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-Year Rainfall=11.50"

Area (ac) CN Description
3.500 79 50-75% Grass cover, Fair, HSG C
3.500 100.00% Pervious Area

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

238 1,000 0.70 Direct Entry, B1S Drainage Area
0.7 152 3.50 Direct Entry, Direct

245 1,152 Total

Subcatchment B1S (1.0%): B1S Berm Drainage Area
Hydrograph

Flow (cfs)

Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONL Part 11l
Diversion Berm Analysis Post NRCS 100 Yr Type Ill 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment B1T (0.5%): B1-T Berm Drainage Area

Runoff = 60.17 cfs @ 12.26 hrs, Volume= 6.430 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type lll 24-hr 100-Year Rainfall=11.50"

Area (ac) CN Description
8.740 79 50-75% Grass cover, Fair, HSG C
8.740 100.00% Pervious Area

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

7.7 600 1.30 Direct Entry, B1T Swale Drainage Area
11.7 350 0.50 Direct Entry, Direct

19.4 950 Total

Subcatchment B1T (0.5%): B1-T Berm Drainage Area
Hydrograph

Runoff Area"S 740 ac---
' 'olume"B 430 af

Flow (cfs)

- - o P Y M S0 S T s e R
0123456 7 89 10111213 1415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONL Part Il
Diversion Berm Analysis Post NRCS 100 Yr Type Il 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment B1T (1.0%): B1T Berm Drainage Area

Runoff = 65.04 cfs @ 12.21 hrs, Volume= 6.430 af, Depth= 8.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfall=11.50"

Area (ac) CN  Description
8.740 79 50-75% Grass cover, Fair, HSG C
8.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.7 600 1.30 Direct Entry, B1T Swale Drainage Area
8.3 350 0.70 Direct Entry, Direct

16.0 950 Total

Subcatchment B1T (1.0%): B1T Berm Drainage Area
Hydrograph

Flow (cfs)
W
(4,1
1

DE " LAf AL LE |.'<. |"'~|"">4 TFF] <'|'. '|'-. '1-.;“1.;' |"> |<-' 'l"" TITTIITIIITI ¥ Gl bl
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City of Kingsville Landfill
Permit Amendment Application MSW-23.

FOR PERMIT PURPOSES ONL Part Il
Diversion Berm Analysis Post NRCS 100 Yr Type Ill 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17_s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 10

Summary for Reach B1S (.5%): Diversion Berm

Inflow Area = 3.500 ac, 0.00% Impervious, Inflow Depth = 8.83" for 100-Year event
Inflow = 18.81cfs @ 12.44 hrs, Volume= 2.575 af
Outflow = 18.20 cfs @ 12.63 hrs, Volume= 2.575 af, Atten= 3%, Lag= 11.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt=0.01 hrs
Max. Velocity= 2.76 fps, Min. Travel Time= 6.0 min
Avg. Velocity = 0.99 fps, Avg. Travel Time= 16.9 min

Peak Storage= 6,594 cf @ 12.53 hrs
Average Depth at Peak Storage= 1.48'
Bank-Full Depth= 3.00" Flow Area= 27.0 sf, Capacity= 119.21 cfs

0.00" x 3.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=4.0 2.0'" Top Width= 18.00'

Length= 1,000.0' Slope= 0.0050 '/

Inlet Invert= 63.00", Outlet Invert= 58.00'

Reach B1S (.5%): Diversion Berm

Hydrograph
D 01 TR S| e
L Ll im0 ;';m InfléW“' "I"é'a“"‘3 500 ac
S MM N R Avg Flow Depth=1.48"
41 B8 Maxvel=276fps
i: -._':::_' """ —0 030"'

"?"_L =1,000.0"
- :-o 0050°7"

1mq

Flow (cfs)
=]

o W

= Tl o I - & s TR |

012 3 4567 8 91011121314151617 16192021222324252627232930313233343535
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONL Part Il
Diversion Berm Analysis Post NRCS 100 Yr Type Il 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 11

Summary for Reach B1S (1%): Diversion Berm

Inflow Area = 3.500 ac, 0.00% Impervious, Inflow Depth = 8.83" for 100-Year event
Inflow = 21.87cfs @ 12.33 hrs, Volume= 2.575 af
Outflow = 2114 cfs @ 12.46 hrs, Volume= 2.575 af, Atten= 3%, Lag=7.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.72 fps, Min. Travel Time= 4.5 min
Avg. Velocity = 1.37 fps, Avg. Travel Time= 12.2 min

Peak Storage= 5,691 ¢f @ 12.39 hrs
Average Depth at Peak Storage= 1.38'
Bank-Full Depth= 3.00' Flow Area= 27.0 sf, Capacity= 168.59 cfs

0.00" x 3.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=4.0 2.0'/" Top Width= 18.00'
Length=1,000.0' Slope=0.0100"/

Inlet Invert= 68.00', Outlet Invert= 58.00'

Reach B1S (1%): Diversion Berm
Hydrograph

B Inflow
H Outflow

Inflow Area=3 500 ac:.

Flow (cfs)
o

Capac1ty-1 68 59 cfs.__

O = MWh OO~ 0O

0 1 2 3 4 5 6 ? 8 9 1011 12131415161?1819202122232425262?282930313233343536
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONIL Part lll
Diversion Berm Analysis Post NRCS 100 Yr Type Il 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 12

Summary for Reach B1T (.5%): Diversion Berm

Inflow Area = 8.740 ac, 0.00% Impervious, Inflow Depth = 8.83" for 100-Year event
Inflow = 60.17 cfs @ 12.26 hrs, Volume= 6.430 af
Outflow = 5774 cfs @ 12.38 hrs, Volume= 6.430 af, Atten=4%, Lag=7.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.59 fps, Min. Travel Time= 4.2 min
Avg. Velocity = 0.92 fps, Avg. Travel Time= 11.8 min

Peak Storage= 14,484 cf @ 12.31 hrs
Average Depth at Peak Storage= 1.28'
Bank-Full Depth= 3.00' Flow Area= 121.5 sf, Capacity= 554.14 cfs

0.00" x 3.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=25.0 2.0'/ Top Width= 81.00'
Length=650.0' Slope= 0.0050 '/

Inlet Invert= 175.25', Outlet Invert= 172.00'

Reach B1T (.5%): Diversion Berm
Hydrograph

B Inflow
@ Outflow|

bodonied Inflow Area—8 -740 acif
' -“--5-AVQ Flow Depth-1 28‘

804"

559

504"

354

Flow (cfs)

304"

"6 7 B 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONL Part Il
Diversion Berm Analysis Post NRCS 100 Yr Type lll 24-hr 100-Year Rainfall=11.50"
Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 13

Summary for Reach B1T (1%): Diversion Berm

Inflow Area = 8.740 ac, 0.00% Impervious, Inflow Depth = 8.83" for 100-Year event
Inflow = 65.04 cfs@ 12.21 hrs, Volume= 6.430 af
Outflow = 62.81cfs@ 12.31 hrs, Volume= 6.430 af, Atten= 3%, Lag= 5.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.43 fps, Min. Travel Time= 3.2 min
Avg. Velocity = 1.26 fps, Avg. Travel Time= 8.6 min

Peak Storage= 11,899 cf @ 12.25 hrs
Average Depth at Peak Storage= 1.16'
Bank-Full Depth= 3.00' Flow Area= 121.5 sf, Capacity= 783.67 cfs

0.00" x 3.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value= 25.0 2.0'/' Top Width= 81.00'

Length= 650.0' Slope= 0.0100 "/

Inlet Invert= 178.50', Outlet Invert=172.00'

<
Reach B1T (1%): Diversion Berm
Hydrograph
B S S oy [ Inflow Area=8 740 ac
60 ; SRENLE RN Avg ?Flow Depth“1 16"
SRR ;Max Vel= 343 fpsiii
L=650.0"
$ ol RN $=0.0100""
=4 Capacnty-783 67 cfsé \

01 23 4 5 6 ? 8 9 1011 12131415161?1319202122232425262?282930313233343536
Time (hours)
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill
Permit Amendment Application MSW-23
Part Il

APPENDIX 6B.15.12

HYDROCAD MODEL 100 YEAR POST DEVELOPMENT DIVERSION
BERMS (RATIONAL METHOD)

...............................

.
-------
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City of Kingsville Landfill
Permit Amendment Application MSW-23
FOR PERMIT PURPOSES ONL Part Il

DIVERSION BERM
ANALYSIS FOR
LARGEST AREAS
(Rational Method)

Top (4 % Slope) & 0.5% Top (4 % Slope) & 1%

Minimum Berm Slope Minimum Berm Slope
B1-T Berm Dram B1T Berm Drainage\ﬁ

Area B1T (.5%) Area

BAT (1%)

. ; Diversion Berm
Diversion Berm

Side Slope (25%) & Side Slope (25%) & 1%
0.5% Minimum Berm Minimum Berm Slope
Slope

B1S (1%)

\D
inage\lD

B1S Berm Dra
Area

B1S Berm Drainage

B1S (5%
L Area

Diversion Berm
Diversion Berm

Reach A Routing Diagram for Diversion Berm Analysis Post Rational 100 Yr
Prepared by Hanson Professional Services Inc., Printed 2/17/2017

HydroCAD® 10.00-17 s/n 09651 @ 2016 HydroCAD Software Solutions LLC
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 111

Diversion Berm Analysis Post Rational 100 Yr
Prepared by Hanson Professional Services Inc.

Printed 2/17/2017

HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 2

Area Listing (alf nodes)

Area C Description
(acres) {subcatchment-numbers)
24.480 0.70 50-75% Grass cover, Fair, HSG C (B1S (0.5%), B1S (1.0%), B1T (0.5%), B1T
{1.0%))
24 480 0.70 TOTAL AREA

Part Ill, Attachment 6, Appendix 6B.15.12, p.¢ Hanson Professional Services
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City of Kingsville Landfill
Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL Part 111

Diversion Berm Analysis Post Rational 100 Yr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 3

Soil Listing (all nodes)

Area Sall Subcatchment
(acres) Group Numbers
0.000 HSG A
0.000 H&G B
24.480 HSGC B1S (0.5%), B1S (1.0%), B1T (0.5%), B1T {1.0%)
0.000 HSG D
0.000 Other
24.480 TOTAL AREA

Part Ill, Attachment 6, Appendix 6B.15.12, p.¢ Hanson Professional Services
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City of Kingsville Landfill

Permit Amendment Application MSW-23:

FOR PERMIT PURPOSES ONL

Part Il

Diversion Berm Analysis Post Rational 100 Yr
Prepared by Hanson Professional Services Inc.

Printed 2/17/2017

HydroCAD® 10.00-17 _s/n 09651 © 2018 HydroCAD Software Solutions LLGC Page 4
Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) {acres} (acres) Cover Numbers
0.000 0.000 24.480 0.000 0.000 24,480 b0-75% Grass cover, Fair B13
(0.5%),
B1S
(1.0%),
B1T
(0.5%),
B1T
(1.0%)
0.000 0.000

24.480 0.000 0.000 24.480 TOTAL AREA

Part Ill, Attachment 6, Appendix 6B.15.12, p.(
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City of Kingsville Landfill
Permit Amendment Application MSW-23:
FOR PERMIT PURPOSES ONL Part Il

Diversion Berm Analysis Post Rational 100 Yr  Rainfall Duration=10 min, Inten=11.30 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HMydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 5

Time span=0.00-2.00 hrs, dt=0.01 hrs, 201 points
Runoff by Rational method, Rise/Fail=1.0/1.0 xTc
Reach routing by Stor-Ind+Trans methed - Pond routing by Stor-Ind method

Subcatchment B1S (0.5%): B1S Berm Runoff Area=3.500 ac  0.00% Impervious Runoff Depth=1.32"
Te=10.0 min C=0.70 Runoif=27.43 cfs 0.384 af

Subcatchment B1S (1.0%): B1S Berm Runoff Area=3.500 ac  0.00% 'mpervicus Runoff Depth=1,32"
Tc=10.0min C=0.70 Runoff=27.43 cfs 0.384 af

Subcatchment B1T (0.5%): B1-T Berm Runoff Area=8.740 ac  0.00% Impervicus Runoff Depth=1.32"
Te=10.0min C=0.70 Runoff=68.49 cfs 0.860 af

Subcatchment B1T (1.0%): B1T Berm Runoff Area=8.740 ac  0.00% Impervious Runoff Depth=1.32"
Te=10.0 min C=0.70 Runoff=68.49 cfs 0.860 af

Reach B1S {.5%): Diversion Berm Avg. Flow Depth=1.50" Max Vel=2.78 fps Inflow=27.43 cfs 0.384 af
n=0.030 L=1,000.0" 8S=0.0050'" Capacity=119.21cfs Outflow=18.73 cfs 0.384 af

Reach B1S (1%): Diversion Berm Avg. Flow Depth=1.37" Max Vel=3.70 fps Inflow=27.43 cfs 0.384 af
n=0.030 L=1,000.0' S=0.0100'7" Capacity=168.52 cfs Outilow=20.70 cfs 0.384 af

Reach BT (.5%}: Diversion Berm Avg. Flow Depth=1.24" Max Vel=2.53 fps Inflow=68.49 cfs 0.860 af
n=0.030 1=650.0' $=0.0050'1" Capacity=554.14 cfs Outflow=52.59 cfs 0.959 af

Reach B1T (1%): Diversion Berm Avg. Flow Depth=1.12" Max Vel=3.35 fps Inflow=68.49 cfs 0.960 af
n=0.030 L=650.0' $=0.0100'"" Capacity=783.67 cfs Outflow=586.63 cfs 0.960 af

Total Runoff Area = 24.480 ac Runoff Volume = 2,688 af Average Runoff Depth = 1.32"
100.00% Pervious = 24.480 ac  0.00% Impervious = 0.000 ac

Part I, Attachment 6, Appendix 6B.15.12, p.¢ Hanson Professional Services
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City of Kingsville Landfill
Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONL Part Il

Diversion Berm Analysis Post Rational 100 Yr  Rainfall Duration=10 min, Inten=11.30 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment B1S (0.5%): B1S Berm Drainage Area

Runoff = 2743cfs@ 0.17 hrs, Volume= 0.384 af, Depth= 1.32"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Rainfall Duration=10 min, Inten=11.30 in/hr

Area (ac) C  Description
3.500 0.70 50-75% Grass cover, Fair, HSG C
3.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry, B1S Swale Drainage Area

Subcatchment B1S (0.5%): B1S Berm Drainage Area

Hydrograph
3 _ i st e e
28- 5 "
zsé A M e i E ............................................. Ra]nfall
2+ .. Duration=10 min,
22- S RO _Inten=11.30.in/hr_
| - Runoff Area=3.500 ac
| Runoff Volume=0.384 af
g 1] Runoff Depth=1.32" |
123

T¢=10.0 min

0 ' ' 1 2

Time (hours)

Part Ill, Attachment 6, Appendix 6B.15.12, p.¢ Hanson Professional Services
Submittal Date: September 2(
Revision: (



City of Kingsville Landfill
Permit Amendment Application MSW-23.
FOR PERMIT PURPOSES ONL Part Il

Diversion Berm Analysis Post Rational 100 Yr  Rainfall Duration=10 min, Inten=11.30 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment B1S (1.0%): B1S Berm Drainage Area

Runoff = 2743 cfs@ 0.17 hrs, Volume= 0.384 af, Depth= 1.32"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Rainfall Duration=10 min, Inten=11.30 in/hr

Area (ac) C Description
3.500 0.70 50-75% Grass cover, Fair, HSG C
3.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry, B1S Drainage Area

Subcatchment B1S (1.0%): B1S Berm Drainage Area

Hydrograph

L R NS RN AL

z: ; - W _ iR

~ Duration=10 min,

2§} Inten=11.30 in/hr

fz S SRR b Runoff Area=3.500 ac
S0 W ~___Runoff Volume=0.384 af
§ | . Runoff Depth=1.32"

12 _ T s s ool C=070

|

0 1 2

Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23
FOR PERMIT PURPOSES ONL Part 1l

Diversion Berm Analysis Post Rational 100 Yr  Rainfall Duration=10 min, Inten=11.30 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment B1T (0.5%): B1-T Berm Drainage Area

Runoff = 68.49cfs@ 0.17 hrs, Volume= 0.960 af, Depth= 1.32"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Rainfall Duration=10 min, Inten=11.30 in/hr

Area (ac) C Description
8.740 0.70 50-75% Grass cover, Fair, HSG C
8.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, B1T Swale Drainage Area

Subcatchment B1T (0.5%): B1-T Berm Drainage Area

Hydrograph
7 RTINS TSGR
Zz _______________________________ - Rainfall
__ Duration=10 min,
s - Inten=11.30 in/hr
iz ~Runoff Area=8.740 ac -
PR B ~ Runoff Volume=0.960 af
Y Runoff Depth=1.32"
o | . L E
. R .

0 1 | 2
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23.
FOR PERMIT PURPOSES ONL Part 1l

Diversion Berm Analysis Post Rational 100 Yr  Rainfall Duration=10 min, Inten=11.30 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment B1T (1.0%): B1T Berm Drainage Area

Runoff = 68.49cfs@ 0.17 hrs, Volume= 0.960 af, Depth= 1.32"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Rainfall Duration=10 min, Inten=11.30 in/hr

Area (ac) C  Description
8.740 0.70 50-75% Grass cover, Fair, HSG C
8.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry, B1T Swale Drainage Area

Subcatchment B1T (1.0%): B1T Berm Drainage Area

Hydrograph

i T T ST

704" 5

. Duration=10 min,

s Inten=11.30 in/hr

jz o Runoff-Area=8.740ac
Y B e "~ Runoff Volume=0.960 af
§ " Runoff Depth=1.32"

1, —Te=10.0-min

- com0

159

0 1 . I 2
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23
FOR PERMIT PURPOSES ONL Part 1l

Diversion Berm Analysis Post Rational 100 Yr  Rainfall Duration=10 min, Inten=11.30 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 10

Summary for Reach B1S (.5%): Diversion Berm

Inflow Area = 3.500 ac, 0.00% Impervious, Inflow Depth = 1.32"
Inflow = 2743 cfs@ 0.17 hrs, Volume= 0.384 af
Outflow = 18.73cfs @ 0.32 hrs, Volume= 0.384 af, Atten=32%, Lag= 9.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.78 fps, Min. Travel Time= 6.0 min
Avg. Velocity = 1.09 fps, Avg. Travel Time= 15.2 min

Peak Storage= 6,739 cf @ 0.22 hrs
Average Depth at Peak Storage= 1.50'
Bank-Full Depth= 3.00' Flow Area= 27.0 sf, Capacity= 119.21 cfs

0.00"' x 3.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=4.0 2.0'/'" Top Width= 18.00'

Length= 1,000.0' Slope= 0.0050 '/

Inlet Invert= 63.00', Outlet Invert= 58.00'

Reach B1S (.5%): Diversion Berm

Hydrograph
A | '@ Inflow Area=3.500 ac
“ | M8 Avg.Flow Depth=1.50"
o R 0,030
2 :Z ! B WA W e -0 00,0
W BR®  s=0.00507
W By ~ Capacity=119.21 cfs-

Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONL Part Il

Diversion Berm Analysis Post Rational 100 Yr  Rainfall Duration=10 min, Inten=11.30 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 11

Inflow Area =

Inflow

Outflow

Summary for Reach B1S (1%): Diversion Berm

3.500 ac, 0.00% Impervious, Inflow Depth = 1.32"
2743 cfs@ 0.17 hrs, Volume= 0.384 af
20.70cfs@ 0.29 hrs, Volume= 0.384 af, Atten=25%, Lag=7.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.70 fps, Min. Travel Time= 4.5 min
Avg. Velocity = 1.30 fps, Avg. Travel Time= 12.8 min

Peak Storage= 5,608 cf @ 0.21 hrs
Average Depth at Peak Storage= 1.37'
Bank-Full Depth= 3.00' Flow Area= 27.0 sf, Capacity= 168.59 cfs

0.00' x 3.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=4.0 2.0'/ Top Width= 18.00'

Length= 1,000.0' Slope=0.0100"

Inlet Invert= 68.00', Outlet Invert= 58.00'

Flow (cfs)

Reach B1S (1%): Diversion Berm

Hydrograph

M Inflow
B Outflow

L TR Inflow Area=3.500 ac -
.. Avg. Flow Depth=1.37"_
~ o Max Vel=3.70 fps

BN
- """|;='1','000;0!“'
o §=0.0100 "

1 2
Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23
FOR PERMIT PURPOSES ONL Part Il

Diversion Berm Analysis Post Rational 100 Yr  Rainfall Duration=10 min, Inten=11.30 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17_s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 12

Summary for Reach B1T (.5%): Diversion Berm

Inflow Area = 8.740 ac, 0.00% Impervious, Inflow Depth = 1.32"
Inflow = 68.49cfs @ 0.17 hrs, Volume= 0.960 af
Qutflow = 5259 cfs@ 0.28 hrs, Volume= 0.959 af, Atten=23%, Lag= 6.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.53 fps, Min. Travel Time= 4.3 min
Avg. Velocity = 0.87 fps, Avg. Travel Time= 12.4 min

Peak Storage= 13,511 cf @ 0.21 hrs
Average Depth at Peak Storage= 1.24'
Bank-Full Depth= 3.00' Flow Area= 121.5 sf, Capacity= 554.14 cfs

0.00' x 3.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=25.0 2.0/ Top Width= 81.00'
Length=650.0' Slope= 0.0050 /'

Inlet Invert= 175.25', Outlet Invert= 172.00'

1
Reach B1T (.5%): Diversion Berm
Hydrograph
__________________________________________ o T =
ST S— ol - . ST SISV SSW AU IS N, o .../}
of @ Inflow Area=8.740 ac -
" | & . Avg.FlowDepth=1.24"
I fa¥ 1 SRR SR -
g, i UG oSO =~ -7 ; L
§§§ Feywm 000 $=0.0050
i . Capacity=554.14 cfs -
|
00 : . i 1 2

Time (hours)
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City of Kingsville Landfill
Permit Amendment Application MSW-23

FOR PERMIT PURPOSES ONL Part Il

Diversion Berm Analysis Post Rational 100 Yr  Rainfall Duration=10 min, Inten=11.30 in/hr

Prepared by Hanson Professional Services Inc. Printed 2/17/2017
HydroCAD® 10.00-17 s/n 09651 © 2016 HydroCAD Software Solutions LLC Page 13

Summary for Reach B1T (1%): Diversion Berm

Inflow Area = 8.740 ac, 0.00% Impervious, Inflow Depth = 1.32"
Inflow = 68.49cfs@ 0.17 hrs, Volume= 0.960 af
Qutflow = 56.63cfs@ 0.25 hrs, Volume= 0.960 af, Atten=17%, Lag=5.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
Max. Velocity= 3.35 fps, Min. Travel Time= 3.2 min
Avg. Velocity = 1.04 fps, Avg. Travel Time= 10.4 min

Peak Storage= 11,022 cf @ 0.20 hrs
Average Depth at Peak Storage=1.12'
Bank-Full Depth= 3.00' Flow Area= 121.5 sf, Capacity= 783.67 cfs

0.00' x 3.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=25.0 2.0'/" Top Width= 81.00'

Length= 650.0' Slope=0.0100"/"

Inlet Invert= 178.50', Outlet Invert=172.00'

+
Reach B1T (1%): Diversion Berm
Hydrograph

o PO NS T | [
"M Avg.FlowDepth=1.12"
1) O S— K=

g 40 o e e s SORSRS -, Y |

- MWW s=00m007
Zz s Capacity=783_67cfs

Time (hours)
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FOR PERMIT PURPOSES ONL

City of Kingsville Landfill

Permit Amendment Application MSW-23
Part Il

APPENDIX 6B.15.13

SUMMARY OF 100 YEAR INTENSITY FLOW RATES BY RATIONAL
METHOD AND NRCS METHOD FOR SWALE DESIGN

...............................
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FOR PERMIT PURPOSES ONL

Required:

Assumptions:

Conclusion:

Determine the 100-year intensity flow rates by rational method and NRCS Method
Use the calcuclated flow rates for swale design

Largest Drainage Area for Swale on 25:1 (4% slope) is B1T
Largest Drainage Area for Swale on 4:1 (25% slope) is B1S
Tc = 10 minutes (minimum allowed, TxDOT Hydraulic Design Manual)

CN=79 (50-75% Grass Cover, Fair, HSG C)
[Minimum swale slope = 1 % ]
Manning's n= 0.03

Rational Method

Q=CIA
Where;  C= Runoff Coefficient =
| = Rainfall intensity, in/hr

A = Drainage Area, Ac

2o b
T (Tc+d)*

Where; b= 99

d= 9.4
e= 0.731
Te= 10
= 11.3 in/hr

Max Calculated Swale Depth
Proposed Swale Depth

Calculated Depth < Proposed Depth
Max CalculatedFlow Velocity

Max Design Velocity

Calculated Velocity < Design Velocity

(earth, grassed & winding)

0.7

1.38

TRUE
3.73

TRUE

(Use Conservative Runoff Coefficient Value of 0.7)

TxDOT Hydraulic Design Manual (12-85)
Values for Kleberg County, 100-year storm event

~

fps

City of Kingsville Landfill
Permit Amendment Application MSW-23

SUMMARY OF 100-YEAR INTENSITY FLOW RATES BY RATIONAL METHOD AND NRCS METHOD FOR SWALE DESIGN

Part Il

Swale Normal Depth Analysis

Swale ?;i;' ( S‘:ﬁ\:i) oL el Left slope Right slope Bankfull Flow | Normal Depth * Flow Velocity
Rational Method * | (Z hor:1vert) | (Z hor:1vert) (cfs) (ft) (fps)
B1T 8.74 0.0137 68.5 25 2 56.8 1.12 3.35
B1S 1.20 0.0019 27.4 4 2 20.9 1.37 371

Swale Normal Depth Analysis

Swale ?:z)a ( Sztel\?li) oak How Rata (cs) Left slope Right slope Bankfull Flow | Normal Depth **| Flow Velocity
NRCS Method ** (Z hor:1vert) | (Z hor:1 vert) (cfs) (ft) (fps)
B1T 8.74 0.0137 65.0 25 2 62.4 1.16 3.43
B1S 1.20 0.0019 21.9 4 2 21.3 1.38 3.73

* Rational method values as determined by HydroCad comparable to NRCS Method but slightly less . Therefore, use NRCS method for swale design.

** NRCS Method as determined by HydroCad swale design.
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Required:

Assumptions:

Conclusion:

Determine the 25-year intensity flow rates by Rational Method and NRCS Method
Use the calcuclated flow rates for swale design

Largest Drainage Area for Swale on 25:1 (4% slope) is B1T

Largest Drainage Area for Swale on 4:1 (25% slope) is B1S

Tc = 10 minutes (minimum allowed, TxDOT Hydraulic Design Manual)
CN =79 (50-75% Grass Cover, Fair, HSG C)

[M]nimum swale slope = 1 % ]

(earth, grassed & winding)

Manning's n= 0.03
Rational Method

Q=CIA

Where; C = Runoff Coefficient = 0.7

| = Rainfall intensity, in/hr
A = Drainage Area, Ac

s b
T (Tc+d)*®

Where; b= 93

d= 8.7 Values for Kleberg County, 25-year storm event
e= 0.761
Te= 10
= 10.0 in/hr
Max Calculated Swale Depth*** 1.30 ft
Proposed Swale Depth 3 ft
Calculated Depth < Proposed Depth TRUE
Max CalculatedFlow Velocity 3.59 ft
Max Design Velocity 5 fps
Calculated Velocity < Design Velocity TRUE

City of Kingsville Landfill
Permit Amendment Application MSW-23

SUMMARY OF 25-YEAR INTENSITY FLOW RATES BY RATIONAL AND NRCS METHOD FOR SWALE DESIGN

Part Il

Swale Normal Depth Analysis
Area Area Peak Flow Rate (cfs) -
Swale (A<) (Sq. Mi) Left slope Right slope Bankfull Flow | Normal Depth * | Flow Velocity
: Rational Method * | (Z hor:1vert) | (Z hor:1 vert) (cfs) (ft) (fps)
B1T 8.74 0.0137 60.6 25 2 50.3 1.07 3.25
B1S 1.20 0.0019 24.3 4 2 18.2 1.30 3.59
Swale N I Depth Analysi
Area Area Peak Flow Rate (cfs) - e nayee -
Swale (A<) (Sq. Mi) Left slope Right slope Bankfull Flow | Normal Depth **| Flow Velocity
] NRCS Method ** | (Z hor:1 vert) | (Z hor:1 vert) (cfs) (Fft) (fps)
B1T 8.74 0.0137 46.1 25 2 44.2 1.02 3.15
B1S 1.20 0.0019 155 4 2 15.0 1.21 3.42

(Use Conservative Runoff Coefficient Value of 0.7)

TxDOT Hydraulic Design Manual (12-85)

* Rational method values as determined by HydroCad comparable to NRCS Method but slightly higher .

** NRCS Method as determined by HydroCad swale design.

*#** Check Max Calculated Swale Depth for 100-year storm event

Part 1ll, Attachment 6, Appendix 6B, p.g.-<

Hanson Professional Services
Submittal Date: August 20

Revision: (



FOR PERMIT PURPOSES ONL

City of Kingsville Landfill

Permit Amendment Application MSW-23

Part Il

- APPENDIX 6B.15.14

WORKING FACE CONTAINMENT AND DIVERSION BERMS
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City of Kingsville Landfill
Permit Amendment Application MSW-23
Part Il

APPENDIX 6B.16

SOIL LOSS ESTIMATE FOR FINAL COVER
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City of Kingsville Landfill
Permit Amendment Application MSW-23
Part Il

APPENDIX 6B.16.1

REVISED UNIVERSAL SOIL LOSS EQUATION (RUSLE) FOR TOP OF
SLOPE (4%) AND SIDE SLOPE (25%) INTERIM COVER & POST
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FOR TOP OF SLOPE (4%)
INTERIM COVER & POST CLOSURE
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LEGEND

n SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO
INUNDATION  BY THE 1% ANNUAL CHANCE FLOOD

The 1% annual chance flood (100-year flood), also known as the base flood, is the flood that has

a 1% chance of being equaled or exceeded in any given year. The Special Flood Hazard Area is

the area subject to flooding by the 1% annual chance flood. Areas of Special Flood Hazard

include Zones A, AE, AH, AQ, AR, A99, V, and VE. The Base Flood Blevation is the water-surface ] . r

elevation of the 1% annual chance flood. : ¥ S

ZONE A No Base Fiood Elevations determined. 2000 1000 2000
ZONE AE Base Flood Elevations determined.

ZONE AH Flood depths of 1 to 3 feet (usually areas of ponding); Base Flood
Elevations determined.

ZONE AOQ Flood depths of 1 to 3 feet (usually sheet flow on sloping terrain); average
depths determined. For areas of alluvial fan flooding, velocities also
determined.

ZONE AR Special Flood Hazard Area formerly protected fromthe 1% annual chance
flood by a flood control system that was subsequently decertified. Zone AR
indicates that the former flood control system is being restored to provide
protection from the 1% annual chance or greater flood.

Area to be protected from 1% annual chance flood by a Federal flood
protection system under construction; no Base Flood Hevations
determined.

ZONE V Coastal flood zone with velocity hazard (wave action); no Base Flood
Elevations determined.

ZONE VE Coastal flood zone with velocity hazard (wave action); Base Flood
Elevations determined.

m FLOODWAY AREAS IN ZONE AE

The floodway is the channelof a stream plus any adjacent floodplain areas that must be kept free
of encroachment so that the 1% annual chance fiood can be carried without substantial increases

in flood heights.
oTHER FLOOD AREAS

ZONE X Areas of 0.2% annual chance flood; areas of 1% annual chance flood with N ///}Zf,/{( A
average depths of less than 1 foot or with drainage areas less than . b
1square mile; and areas protected by levees from 1% annual chance flood.

: OTHER AREAS

Areas determined ta be outside the 0.2% annual chance floodplain.
Areas in which flood hazards are undetermined, but possible.
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COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

OTHERWISE PROTECTED AREAS (OPAS)

CBRS areas and OPAs are normally located within or adjacent to Spedial Flood Hazard Areas.
1% annual chance floodplain boundary

0.2% annual chance floodplain boundary
-— Floodway boundary
T Zone D boundary
sssssssssssssnns CBRS and OPA boundary

EARRRARARRRAT Boundary dividing Special Flood Hazard Area Zones and
m“'—bcundary dividing Special Flood Hazard Areas of different
' Base Flood Elevations, flood depths or flood velocities,

mq—um‘t of Moderate Wave Action

s 513~ Base Flood Elevation line and value; elevationin feet*

L0 5E0

" |LANDFILL

. .

—FLOODPLAIN—MAP.DWG
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(EL 987) Base Flood Elevation value where uniform within zone;
elevation in feet*
* Referenced to the North American Vertical Datum of 1988

Cross section line
Transect line

CAD—PART—I\8514—0

87°0745", 32°22'30" Geographic coordinates referenced to the North American
Datum of 1983 (NAD 83), Western Hemisphere

247gooamp 1&%}-rretermh.rerwlTransverse Mercator grid values, zone

VILLE\B514—0.

600000 FT 5000-foot grid values: Texas State Plane coordinate system,
South zone (FIPSZONE 4205), Lambert Conformal Conic projection
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DX5510 5 Bench mark (see explanation in Notes to Users section of this : ; 'I ? i [ - | : ol & B ,- e A0 .3 SOURCE:
FIRM panel) 1 . L2 - L% T Aot FEMA FIRM COMMUNITY PANEL NUMBERS 48273C0305E
® M1.5 River Mile " - £ = = 1 = e —— e T & 48273C0325E, EFFECTIVE DATE: MARCH 17, 2014
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