MENAR HYDROSYSTEMS ENGINEERING, P.S.C.

HYDROLOGY ® HYDRAULICS © SEDIMENT TRANSPORT

WORKSHEET: TIME OF CONCENTRATION (Tc)

CONDITION: EXIS & PROP

BASIN NAME:

L = 2902 meters x 328 = 952.10 feet
S = 149 (top) - 106 (bottom) = 43.00
Equation

Tc = 0.00013L°%"7

80.385
Tc = 0.00013 x ( 952.10 i
{ 0482 %=

Total = 0.053 X 60 = 3.18 minutes*
Tc= 5 Minutes

*If the total is less than 5 minutes use 5 min.

RAINFALL INCHES

Latitude:  17°59'51.99 N

Rainfall Event

+ 2902

= 0.1482

Longitude: 66°51°47.03” W

Duration, hr | 0.083 | 0.25 1 2 3 6 12 24
Rainfall, in 2-YR 0.64 1.13 2.68 3.37 3.55 4.06 4.47 5.18
Rainfall, in 100-YR | 1.03 1.81 4.31 6.19 7.14 9.69 13.34 | 17.56




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY ® HYDRAULICS ® SEDIMENT TRANSPORT

WORKSHEET: TIME OF CONCENTRATION (Tc)

CONDITION: EXISTING BASIN NAME: LE
L = 2454 meters x 328 = 805.12 feet
S = 149 (top) - 119. (bottom) = 3000 + 2454 = 0.1222
Equation

Tc = 0.00013L%77

g0.385
Tc = 0.00013 x { 80512 )
( 0.1222 L

Total = 0.050 X 60 = 3 minutes*
Te= 5 Minutes

*If the total is less than 5 minutes use 5 min.

RAINFALL INCHES

Latitude: 17°59°51.99 N Longitude: 66°51°47.03” W

Rainfall Event

Duration, hr 0.083 0.25 1 2 3 6 12 24
Rainfall, in 2-YR 0.64 113 2.68 3.37 355 4.06 4.47 5.15
Rainfall, in 100-YR | 1.03 1.81 4.31 6.19 7.14 9.69 13.34 | 17.56




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.

HYDROLOGY ® HYDRAULICS ® SEDIMENT TRANSPORT

WORKSHEET: TIME OF CONCENTRATION (Tc)

+ 136.9

CONDITION: EXIS & PROP BASIN NAME: LW
L = 1369 meters x 328 = 44915 feet
S= 149 (top) — 1165 (bottom) =  32.50
Equation
Tc = 0.00013L%77
SD.385
Te = 000013 x (44915 )°7”

( 0.12374 )%

Total 0.032 x 60

1.92 minutes*®

Tec= 5 Minutes

*If the total is less than 5 minutes use 5 min.

RAINFALL INCHES

Latitude:  17°59'51.99 N

Rainfall Event

= 0.2374

Longitude: 66°51°47.03” W

Duration, hr | 0.083 | 0.25 1 2 3 6 12 24
Rainfall, in 2-YR 0.64 1.13 2.68 3.37 3.55 4.06 4.47 5.15
Rainfall, in 100-YR | 1.03 1.81 4.31 6.19 7.14 9.69 | 13.34 | 17.56




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY ® HYDRAULICS e SEDIMENT TRANSPORT

WORKSHEET: TIME OF CONCENTRATION (Tc)

CONDITION: PROPOSED BASIN NAME: BASN
L = 7802 meters x 328 = 2559.71 feet
S = 1732 (top) - 74.2 (bottom) = 99.00 =+ 780.2 = 0.1269
Equation

Tc = 0.00013L°%77

SO.385
Tc =  0.00013 x ( 2559.71 )°7
( 0.1269 e

Total = 0.121 X 60 = 7.26 minutes*
Te= 7 Minutes

*If the total is less than 5 minutes use 5 min.

RAINFALL INCHES

Latitude: 17°59°51.99 N Longitude: 66°51°47.03” W

Rainfall Event

Duration, hr 0.083 0.25 1 2 3 6 12 24

Rainfall, in 2-YR 0.64 1.13 2.68 3.37 3.55 4.06 447 5.15

Rainfall, in 100-YR | 1.03 1.81 4.31 6.19 7.14 9.69 13.34 | 17.56




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY ® HYDRAULICS ® SEDIMENT TRANSPORT

WORKSHEET: TIME OF CONCENTRATION (Tc)

CONDITION: PROPOSED BASIN NAME: BASE

L = 830 meters x 328 = 2,723.10 feet

S = 1766 (top) — 1135 (bottom) = 6310 =+ 830 = 0.0760
Equation

Tc = 0.00013L%77

80.385
Tc = 0.00013 x ( 272310 %7
{ 0.0780 )

Total = 0.155 X 60 = 9.3 minutes*
Tc= 9 Minutes

*If the total is less than 5 minutes use 5 min.

RAINFALL INCHES

Latitude:  17°59'51.99 N Longitude: 66°51°47.03” W

Rainfall Event

Duration, hr 0.083 0.25 1 2 3 6 12 24

Rainfall, in 2-YR 0.64 1.13 2.68 3.37 3.55 4.06 4.47 5.16

Rainfall, in 100-YR | 1.03 1.81 4.31 6.19 7.14 9.69 13.34 | 17.56




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY ® HYDRAULICS ® SEDIMENT TRANSPORT

WORKSHEET: TIME OF CONCENTRATION (Tc)

CONDITION: PROPOSED BASIN NAME: LN
L = 456.3 meters x 3.28 = 1,497.05 feet
S= 166 (top) - 116 (bottom) = 50.00 =+ 456.3 = 0.1096
Equation

Tc = 0.00013L%77

80.385
Tc = 0.00013 x (_ 1497.05 )Oo77
( 0.1008 )0

Total = 0085 x 60 = 51 minutes*
Tc= 5 Minutes

*If the total is less than 5 minutes use 5 min.

RAINFALL INCHES

Latitude:  17°59°51.99 N Longitude: 66°51°47.03” W

Rainfall Event

Duration, hr | 0.083 | 0.25 1 2 3 6 12 24

Rainfall, in 2-YR 0.64 1.13 2.68 3.37 3.55 4.06 4.47 5.16

Rainfall, in 100-YR } 1,03 1.81 4.31 6.19 7.14 969 | 13.34 | 17.56




MENAR HYDROSYSTEMS ENGINEERING, P.S.C.
HYDROLOGY ® HYDRAULICS ® SEDIMENT TRANSPORT

WORKSHEET: TIME OF CONCENTRATION (Tc)

CONDITION: PROPOSED BASIN NAME: LE
L = 236 meters x 3.28 = 774.28 feet
S = 159 (top) - 119. (bottom) =  40.00 += 236 = 0.1695
Equation
Tc = 0.00013L%77
80.385
Tc = 000013 x (77428 )°7

( 01695 )03

0.021 x 60

Total 1.26 minutes*

Tec= 5 Minutes

*If the total is less than 5 minutes use 5 min.

RAINFALL INCHES

Latitude:  17°59°51.99 N Longitude: 66°51°47.03” W

Rainfall Event

Duration, hr | 0.083 | 0.25 1 2 3 6 12 24

Rainfall, in 2-YR 0.64 143 2.68 3.37 3.55 4.06 4.47 5.15

Rainfall, in 100-YR | 1,03 1.81 4.31 6.19 7.14 9.69 13.34 | 17.56




APPENDIX B

RAINFALL DATA (NOAA ATLAS 14, VOL 3, VERSION 3.0)



HH, Yauco Landfill, Yauco Puerto Rico

POINT PRECIPITATION f’@%
FREQUENCY ESTIMATES e;vg
FROM NOAA ATLAS 14 R

Puerto Rico 17.9978 N 66.8631 W 377 feet
from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 3, Version 4
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2006

Extracted: Wed May 7 2008

| Confidence Limits || Seasonality ][ Location Maps ” Other Info. GIS data Maps HelpJ[ Docs ]LS Mapj
Preupltatlon Frequency Estimates (mches)

ARI* 10 || 15 120 : 7 10 ZJ 30 || 45 || 60
(years) r_n._in min __i.n_ min| .m_in min|[>-1]| 6 hr ||12 hr[24 hr|d8 e Qay day || day || day || day || day | day

1 ][0.54][0.73][0.94][1.50][2.23][2.83][2.86][3.17 |[3.43 |[3.89 ][4.68 |[5.14 |[5.70 |[6.24 |[7.89 |[o.31 |[11.31][13.17
2 ][0.64][0.88][1.13][1.81][2.68][3.37][3.55][4.06 ][¢.47 |[5.15 |[6.20 ][6.81 |[7.51 |[8.17 |[10.19][11.98|[14.45|[16.80
5 ][0.73][1.00j{1.29][2.06][3.06]|4.01)[4.31|[5.22 |[6.09 ][7.37 |[8.91 |[9.65 |[10.48][11.20][13.38][15.43][18.18][20.95
10 _[[0.81]{1.10][1.41][2.26][3.36]4.50][4.93]|6.17 |[7.51 ][9.32 |[11.32][12.09][12.96][13.67][15.97|[18.14][21.07][24.13
25 ][0.90][1.22][1.57][2.52][3.73][5.17][5.78][7.50 ][9.62 ][12.25][14.99][15.69][16.56][17.20][19.59][21.84][24.95][28 36
50 [0.97][1.32][1.70][2.71][4.03][5.69][6.46][8.57 |[11.40][14.78][18.17|[18.82][19.59][20.16][22.51][24.75]]27.96|[31.62
100 _|[1.03]{1.41][1.81][2.90](4.31][6.19][7.14][9.69 |[13.34][17.56][21.70][22.30][22.95][23 40][25.55][27.74][30.99][34.87
200_|[1.10][1.51][1.94][3.10][4.60][6.71][7.85][10.88][15.47)[20.63][25.64][26.18|[26.66][26.98|[28.94|[3 1.07|[34.12|[38.21
500 ][1.19][1.63][2.10][3.35][4.98][7.39][8.82][12.54][18.58][25.21][31.49][31.90|[32.29|[32.47|[33.92|[35.90|[35.71][42.90
1000 ][1.26][1.73][2.22][3.55][5.27][7.92][9.57][13.87][21.16][29.03][36.44][36.70][36.98| 36.98][37.93][39.71][42.33][46.57]

* These precipitation frequency estimates are based on a parfial duration series. ARl is the Average Recurrence Interval,
Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.

* Upper bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)

ARI**|( 5 (1 10 || 15 |[ 30 || 60 ||120) 3 6 12 |[ 24 || 48 || 4 7 10 [ 20 || 30 || 45 || 60
(vears)||min||min||min|\min|/min|min|| hr || hr || hr || hr || hr | day || day || day || day || day || day || day

1 ]|0.56](0.77][0.98]]1.57|[2.33][2.91][3.09 |[3.58 |[3.99 ||4.54 |[5.61 |6.06 ][6.64 |[7.21 ][8.98 |[10.51][12.64][14.64
2 ][0.69]/0.95]{1.22]/1.95][2.89][3.65][3.88 ][4.58 ][5.20 ][6.01 ][7.42 ][8.03 |[8.75 ][0.45 |[11.61][13.52][16.14][18.69
5 [|0.79]{1.08][1.39][2.23][3.31][4.35]|4.75 ][5.92 ||7.13 [8.59 |[10.66][11.35][12.19][12.90][15.22][17.38][20.32][23.32
10 [|0.87][1.19][1.53]2.45](3.64]{4.90][5.45 |[7.02 |[8.83 |[10.84][13.53][14.20][15.04][15.73][18.17][20.46][23 56][26.88
25 _||0.97]|1.33]|1.71][2.74][4.06]|5.66](6.44 [8.60 |[11.40][14.25|[17.92][18.48][19.26][19.84][22.34][24.69][27.93][31.64
50 |[1.05][1.44][1.84][2.95][4.38](6.24]|7.24 |[9.92 ][13.64][17.20][21.77)[22.23][22.86][23.31][25.73][28.08][31.38][35.36
100_||1.13]1.54/(1.98]3.17]|4.71]|6.84](8.07 |[11.33][16.18][20.49][26.09][26.44][26.86][27.14][29.32][31.57][34.88][39.10
200 |1.21)[1.65][2.12][3.39|(5.03]|7.45][8.94 ][12.88][18.99][24.13][30.98][31.19][31.34][31.44][33.39][35.48|[38.54][43.00
500 |[1.31]{1.80][2.31][3.69][5.47][8.28][10.16][15.07][23.23][29.56] [38.27][38 28] 38.66][39.05][39.27|[41.18][43.91][45.46

1000 |[1.40][1.91][2.45](3.92|(5.82][8.93][11.13][16.85][26.81][34.16][44.51][44.95][45.40][45.86][46.32][46.78][48.20][52.78]

* The upper bound af the confidence interval at 90% confidence level is the value which 5% of the simulated quantie values for a given frequency are greater than.
** These precipitation frequency estimates are based on a partial duration series. ARl is the Average Recurrence Interval,

Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.

Menar Hydrosystems Engineering



HH, Yauco Landfill, Yauco, Puerto Rico

* Lower bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)
ARI**|['5 101530 ][60|[120][ 3 ][ 6 |[12 |[24 [[48 | 4 || 7 |[ 10 || 20 || 30 || 45 || 60
(years)||\min||min||min||\min|[min||min|| hr || hr || hr || hr || hr || day day || day || day || day || day || day
1 J{0.48](0.66](0.85][1.35][2.01][2.46][2.57][2.83 ][2.97 |[3.38 ][3.96 |[4.39 |[4.92 |[5.43 |[6.97 |[8.25 |[10.14][1.85
2 Jjo.60]0.82][1.05][1.68][2.49][3.09][3.23][3.62 |[3.88 ][4.47 |[5.25 |[5.81 |[6.47 |[7.11 |[8.99 |[10.66][12.96 15.09]
5 |lo-68]|0.93][1.19][1.91][2.83][3.66][3.90][4.59 |[5.23 |[6.36 |[7.49 |[8.22 |[o.02 |}9.72 |[11.76 13.68)|16.24][18.77
10 _|[0.74](1.01][1.30]{2.09][3.10][4.11][4.45][5.39 |[6.36 ][7.99 ][9.44 ][10.24 |11.10][11.82][13.97](16.03][18.77][21.57
25 ][0.83[1.13]]1.45|2.33[3.45[4.71][5.19]|6.49 |[8.00 [|10.40][12.36][13.14][14.05][14.77][17.02][19.18][22.11][25 21
50 |0.89][1.22][1.56][2.50][3.71][5.17][5.75][7.33 9.33 ][12.44][14.79][15.63][16.49][17.16][19.44][21.63][24.66][28.01
100 _{|0.95]{1.30]1.67][2.67][3.96][3.60][6.32][8.18 |[10.72][14.63][17.43][1834][19.15|[19.77|]21.91|22.1 1][27.21 30.73]|
200 |[1.01]{1.38/1.78]|2.84|[4.22](6.06][6.90][9.08 |[12.23][17.04][20.34][21.29][22.03][22.60|[24.64][26.86|[29.82|[33.55
500 ||1.09]1.501|1.92|[3.07]}4.56(6.63]7.67][10.32][14.32][20.53][24.57][25.53][26.30][26.86|[28.56][30.75][33.55][37.36
[ 1000 |[1.16][1.58][2.03][3.25][4.82][7.08][828][11.29][16.02][23 42 28.03[29.03][29.80][30.31][31.68][33.77][36.46][40.35]

* The lower bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are less than.
" These precipitation frequency estimates are based on a partial duration maxima series. AR is the Average Recurrence Interval,
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.

[ Text version of tables

]

Menar Hydrosystems Engineering



HH, Yauco Landfill, Yauco, Puerto Rico

Precipitation Depth (in)

Partial duration based Point Precipitation Frequency Estimates

17.9978 N 66.8631 W 377 ¢+

- VYersion: 4

Hed May 87 16:31:14 28e8

Average Recurrence Interval (years)
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HH, Yauco Landfill, Yauco, Puerto Rico

4

pitation Frequency Estimates - Version:

17.9978 N 66.8631 W 377 ft

Partial duration based Point Preci
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0, Puerto Rico

HH, Yauco Landfill, Yauc
K e ) 3 . h\.:’ ‘{ 2 ;‘_ —; & “N ;" pw—‘r‘

s

g These maps were produced using a direct map request from the
U.8. Census Bureau Mapping and Cartographic Resources
Tiger Map Server.

Please read disclaimer Jfor more information,

LEGEND
—— State —— Conhector
. — County 5% Stream
[ 7 Indian Resv Military Area
5% Lake/Pond/ Ocean - National Park
—— Street Other Park
= ExXpressway [CJCity
— Highway o FCguntys g

Scale 1:228583 [—mtm—ri—N4
*average-~true scale dgpengs on4mon?tor Bresojl?.lb[ﬁmon

Other Maps/Photographs -

View USGS digital orthophoto quadrangle (DOQ) covering this location from TerraServer; USGS Aerial Photograph may also be available
from this site. A DOQ is a computer-generated image of an aerial photograph in which image displacement caused by terrain relief and camera tilts
has been removed. It combines the image characteristics of a photograph with the geometric qualities of a map. Visit the USGS for more
information.

Watershed/Stream Flow Information -
Find the Watershed for this location using the U.S. Environmental Protection Agency's site.
Climate Data Sources -

Precipitation frequency results are based on data Jfrom a variety of sources, but largely NCDC. The Jollowing links provide general information
about observing sites in the area, regardless of if their data was used in this study. For detailed information about the stations used in this study,
please refer to our documentation.

Using the National Climatic Data Center's (NCDC) station search engine, locate other climate stations within:

[ +-30 minutes ] oR.. +/-1degree | ofthis location (17.9978/-66.8631). Digital ASCII data can be obtained directly from

NCDC.

Hydrometeorological Design Studies Center
DOC/NOAA/National Weather Service
1325 East-West Highway

Silver Spring, MD 20910

(301) 713-1669

Questions?: HDSC.Questions@noaa.gov

Disclaimer

Menar Hydrosystems Engineering



APPENDIX C

POND ELEVATION — AREA AND ELEVATION — OUTFLOW RELATION



EXISTING CONDITION
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