DIA-P Proyecto Residencial Vega Serena Il 2005-09-0377-JPU
Barrio Pugnado Afuera, Municipio de Vega Baja Junio 2009

Apéndice H
ESTUDIO HIDROLOGICO-HIDRAULICO



TABLE OF CONTENTS

[, INTRODUCTION ..t e e e et et st e st st s e e s s e s s s ansensansensens 1
PURPOSE OFSTUDY ..uiitiiiitiitttee et e et e e et e e e e e e et e e et e e et e e e aaa e e et e e e ba e e e aaa s s e e e b s e san s eanesesseesanessnnsesenneenansees 1
F AN 10 =314 1T 2
N = = =10 YY1 2

[l. PROJECT BACKGROUND ...ttt e e e e e e e e e e e 3
10 T 1T N 3
SITE DESCRIPTION ANDT OPOGRAPHY. ... etttetete ettt eeeaa e et e e st e e et eesae e e et e saaa e et eeetaeeeassssanaesesnssesansessnneerenns 3
STORM DRAINAGE ... cevteeeeie e et e et e et e et e et e e e e ee e aa et et e e e et e e e aa e s st e e e eaeeean e se s aesan e eannestnnseesnessnnseetnaesennnees 3
T N = 2 =T ] 51 =T 4...
[ 0 10 ] ] T 4
SN2z 18 =3P 4
LTI DAL ] = 4
FORMER STUDIES ....uiiiiieeet ettt et e ettt e et e e et e e e e e e et e e e et e e eaa e e e aa e e e aa e e san e e e s e e s an e e ann s et e easnsssanssetneenenseees 5
Y100 N =3/ = TN 5

1. HYDROLOGIC ANALY SIS oo e e e 6
LAY/ =gz 0] 0T 017N 6...
DRAINAGE AREAS AND RUNOFFEPATTERN ...cuuiiutiiiiteitieeet et ee st e e et s eesae e e et e e esaessanaesateessnessnnseeenearanneeees 6
(OO0 = N0 1= =3 6
Y I = 6
TN [N Y T - N 7
DEPTH A REA ADJIUSTIMENT ..t tttttttttette sttt est ettt ssaessa s st e s s st esan s et e eaassa s sbssa s st e s b s sassbasean s baseansasnssansesnssrneren 8
TIME DISTRIBUTION OF RAINFALL ..vutituittiitiietuettneetaeetaesaaeetasstaeesassssaesassassaessassnsesassasssnsssnssnsansssssraasssenes 8
LR [N I o 1 = 7Y [ 8
[ 0] 20 I 1] [0 = =] U I S 8

V. RUNOFF MITIGATION ANALYSIS ..o e e 10
LY/ =2 0] 0T ]I 10
DEPTHV OLUME RELATIONS . ... etuiitteetit e eeet e et e e et e e et e e e e e e et e e e aa e e e s e e et e e aaesesaseeta e ssbaarasnesanseranesnnneres 10
[ Y B = o = I T N 10
L] I 5T 11
MITIGATION STRUCTUREDIMENSIONS AND A CCESSORIES ...uituiitiitiiieitieitieitsstetiasstierssssnesteesestnersneesneass 11

V. HYDRAULIC AN ALY SIS . e et e e e e e e e e 13
CONTRACTION AND EXPANSION COERFICIENTS ... ctttuettteeetneeeaee et eeeaa e saaneesesasesesasssanssetsseassersnaeseraeeranees 13



HYDRAULIC ANALY SIS . ttttttit it e et e e ettt eeeee s e e e e e e e e e e ettt e ee e ee o et e e e e e et et e e e eene e s e e e e s e e e e e eeeeeennnnnnnnnaneneeeeas 13

OUTLET CONTROL COMPUTATIONS. ... ettt eetttetete ettt ee e e e st ee ettt e e e s sesaan e e e ta e e et eeaaneee b eesaneeannssetasersnsessaneseen 14

Y1022 Y 1 15T 16.
VL. BIBLIO G R A P HY ettt et et et et et et s e m e e et e e e e e e e eneens 17
TABLE OF CONTENT S oot e e e et et e e e e s et eaeeaeeraeaaeaaas [
LIST OF FIGURES ... et e et e et e e e et e st e b e e e e e eaaeanas ili
LIST OF APPENDIXES ...ttt et e e e e e et e e et e e eeaaas iv



FIGURE 1.

FIGURE 2.

FIGURE 3.

FIGURE 4.

FIGURE 5.

FIGURE 6.

FIGURE 7.

FIGURE 8.

FIGURE 9.

LIST OF FIGURES

Location Map

Proposed Development Project
Topography for Existing Condition
Existing Condition Watershed Limits
Proposed Condition Drainage Areas
Soils Group Area

Firm Insurance Rate Map (FEMA)
Mitigation Structure Layout

Mitigation Structure Schematics

FIGURE 10. Trapezoidal Channel Schematics



APPENDIX A.

APPENDIX B.

APPENDIX C.

APPENDIX D.

APPENDIX E.

APPENDIX F.

LIST OF APPENDIXES

Hydrologic Parameters Estimation

HEC-1 Results for Existing Condition

HEC-1 Results for Proposed Condition
Flow-Depth-Volume Relations

HEC-1 for Proposed Condition with Mitigation

Field Work



HYDROLOGIC-HYDRAULIC STUDY
VEGA SERENA I
VEGA BAJA, PUERTO RICO

Casiano Ancalle, P.E.
November, 2007

[. INTRODUCTION

Stella Group plans to construct a residential dgwelent project named Vega Serena Il. The
project site is located at Rio Abajo, in the Mupdity of Vega Baja. The project consists on

several 398 housing units provided with the pemagimecreation facilities.

Offsite runoff from the west enters into the projsite. Runoff from the site discharges into a
shallow storm water course running from west td.ed@scording to the regulatory flood maps,

the project site is not considered floodable fer 100-year rainfall event.

Several conic karstic formations and also sinkhalesfound in the neighborhood of the project

site. The development will not affect these formiasi.

The development of the site will increase rundfhis increase has to be mitigated according to

the stipulations of the Puerto Rico Planning BdRegjulation No. 3.

Purpose of Study

The purpose of the study is to estimate the amouninoff for existing and proposed condition.
And since the project will increase runoff, thedstwill analyze mitigation for the increment in
accordance to the Puerto Rico Planning Board Regnl&lo. 3. In addition, the study will size
the offsite discharge to rout it through the promte.



Authorization

Mr. Adrian Stella on behalf of Stella Group Corguthorized this study under a contract signed

with Eng. Casiano Ancalle, principal of CA Engineegr

Approach

The following steps have been undertaken througth@ustudy:

Hydrologic Analysis The following parameters were determined for liyerologic analysis:

drainage areas, average soil curve number and friapftime. Based on these parameters,
discharge for 100-years frequency storm was deteunfor existing and proposed conditions.

HEC-1 model was used. More recurrent rainfall évevere also analyzed.

Mitigation Analysis A mitigation analysis was made in order to reddlce increment in

discharge due to the development to counteraanjpsct into the downstream. HEC-1 model
was used for the mitigation analysis. DischargeslO-, 25-, 50-, and 100-year frequencies

were analyzed for mitigation

Hydraulic Analysis A hydraulic analysis was performed in order tpesihe offsite discharge

through the site.

Conclusions and recommendations were elaborated.



[I. PROJECT BACKGROUND

Location

The Vega Serena Il project site is located at Pdgmsfuera Ward, in the Municipality of Vega
Baja. The site can be accessed from PR-155. Téjegbrsite bounds north with Villa de los
Paseos Avenue, south with private property, west thie La Granja Community, and east with
Vega Serena |. The total area of the project steabout 60 acres. Figure 1, shows the
approximate location of the site in the USGS quagla

The project consists on 398 housing units that Wl provided with the required ancillary

facilities. Figure 2 shows a layout of the propopealect.

Site Description and Topography

Existing topography is mildly sloped from northwéstsoutheast with ground elevations varying
from 64 to 59 m. (M.S.L.). The project area it®/ered by moderate to dense grass. Moderate
surface runoff with significant water abstractigissorage and infiltration) occurs in the area.
Figure 3 shows the existing topography and thetimeaf main sinkholes.

Storm Drainage

The total drainage area affecting the project sitabout 188 acres: 128 acres corresponds to
offsite areas located mainly to the south, and al&fuacres to the project site. The site
discharges to the south to a storm watercourseggeast for disposal in sinkholes. The storm
watercourse is actually a wide mild valley conveggat the sinkholes area with no a prominent
waterway. Alike other areas at the north coasPoérto Rico, this watershed area lays on
karstic formations. Thus, surface runoff is depedsas most of the rainfall infiltrates into the
subsoil forming groundwater aquifers. This grouatkw flows towards the ocean by cavities
and highly permeable soil material.



Water Bodies

There are no visible water bodies on the projéet sLocal runoff drains through the south
towards several local topographic depressiongntdisles. Most of the runoff water is disposed
through sinkholes.

Flooding

From the regulatory point of view, the project sgenot classified as floodable for a 100-year
rainfall event. Figure 6 shows a portion of thenFinsurance Rate Map, Sheet 295H issued on
April 19, 2006.

Sinkholes

The project site storm water runoff is ultimateigmbsed in sinkholes and through percolation
into the subsoil as runoff moves to the downstre&ut there are unknowns about the runoff of
major rainfall events. Some neighbors affirm tfiabds are common during a major rainfall,
and others indicate that in spite of large amountunoff floods are not a major problem.
Several sinkholes have been identified. FigurecBides the location of them. The majority of

these sinkholes are located in the southern podtidhe site.

Field Work

Field data used in this study was taken by drawprgsvided by Eng. Antonio Fuentes. This
information was used for the hydraulic modeling.esRts obtained in this study are strictly
based on this information. Fieldwork is attachedai pocket at the end of this study as

Appendix G.



Former Studies

No previous H/H studies for the area under studgeweund. So, all the information gathered

for the study was through the survey work and Visita inspection.

Study Level

This study is intended as an aid to the designnemgiin the preparation of the construction
drawings for the recommended structures. Figwagmatics and drawings must not be used as
construction drawings. The design engineer musboetde the construction drawings in

agreements with the recommendations of this study.



lll. HYDROLOGIC ANALYSIS

Methodology

The computer program entitled Flood Hydrograph Bgek(HEC-1) developed by the U.S.
Army Corps of Engineers [1990] was used for therblggjic analysis. Using this program, the
Unit Hydrograph method and the Runoff Curve Num{gX) method, both developed by the
Soil Conservation Service (SCS), were applied terd@ne the design hydrograph. This was
computed by a process of translating the rainfatless into a runoff hydrograph known as

convolution.

Peak discharges ranging in frequencies from 105, 2% and 100-year were estimated for the

existing and proposed condition.

Drainage Areas and Runoff Pattern

There are three offsite drainage areas draininydaite: E4 ( 56.34 acres), E5 (69.15 acres) &
E6 (1.45 acres). The project site depicts two cgenareas: P1 (39.42 acres) and P2 (21.24
acres). At proposed condition, the drainage aatabe project site were slightly rearranged.
Area P1 now has 39.01 acres. Area P2 is 21.65 .aErgere 4 shows the drainage area at

existing condition, and Figure 5 at proposed caolit

Curve Numbers

The Hydrologic Soil Group (HSG) for the site wastabed from the US Soil Conservation
Service maps (See Figure 7). Weighted curve nusnbere estimated in virtue of the soil type
and use considering an Antecedent Moisture ComditioA CN of 93 was adopted for proposed

condition. See Appendix A for computations.

Lag Time

The lag time was estimated as sixty percent oftitne of concentration as computed by the

formula of Kirpitch.

(@]



Tc = 0.0078L°% 77/ S0 385

where:
L = channel length (ft)
S = channel slope
Tc = Time of concentration in min

Detailed Lag Time calculations are shown in Appgrli

Rainfall Data

The variation of rainfall volume with time was reaqad as part of the storm input for the SCS
Curve Number method. Therefore, the developmera désign storm with a rainfall frequency

and duration was necessary to compute the desidrodmaph for the watershed. Rainfall data
used in this study was obtained from NOAA'’s Natioveather Service Atlas 14. The rainfall

depths for 100, 50, 25, 10 and 2-years frequencgdoeral durations was used and are shown in

Table 1.

Table 1
Rainfall for 2, 10, 25, 50 y 100 years

. Precipitation
Du;?gf)n Inches
10-yr 25-yr 50-yr 100-yr
0.083 0.27 0.32 0.34 0.39
0.25 0.75 0.90 0.97 1.10
1 3.35 3.62 4.00 4.50
2 3.95 4.65 5.30 5.65
3 4.40 5.25 5.90 6.80
6 5.40 6.50 7.50 8.00
12 6.60 7.70 8.70 9.80
24 7.80 9.20 10.50 11.60




Depth-Area Adjustment

Point rainfall estimates obtained from the NOAA &tl14 represent values for areas up to 10
mi%; therefore, a depth-area adjustment should beeapfa the rainfall data when the watershed
area is greater. In this case, the project sitenshed is approximately 0.06832miHence, this

adjustment was not applied.
Time Distribution of Rainfall

The triangular type methodology was used to digtelihe rainfall depth in time. This method is

considered acceptable for small areas.

Rainfall Extraction

Rainfall extraction such as the vegetative intetioep the depressional storage, and the
infiltration were estimated using the SCS's Rur@ifve Number method. Though this method
is used to predict runoff volume directly, the falhextraction is incorporated in the model as
function of the curve number of the watershed.

Hydrologic Results

Following HEC-1 methodology, peak discharges wegtemhnined from the hydrographs

developed for existing and proposed condition.

Input and output data for the HEC-1 model are idethin Appendix B and Appendix C for
existing and proposed condition respectively. &abshows the results of the hydrologic runs.



Table 2
Peak Discharges for 10-, 25-, 50- and 100-yr frequeies

Peak Discharge, cfs
AREAS
2-yr 10-yr | 25-yr 50-yr | 100-yr
g COMB2 (P2+P1+E6) 143 228 250 283 321
1)
=<
w COMB3 (COMB2+B4+B5) 335 553 634 715 817
e)
§ COMB?2 (P2+P1+E6) 156 233 258 287 323
Q.
o
a COMB3 (COMB2+B4+B5) 346 562 640 720 821

From the inspection of Table 2, the peak disch&mg@roposed condition is higher than that of
the existing condition. The increment in dischahges to be mitigated as required by Puerto

Rico Planning Board Regulation No. 3.



IV. RUNOFF MITIGATION ANALYSIS
The development of the site will increase the réidefcharge. The Puerto Rico Planning Board
Regulation No. 3 requires a flow mitigation struetuwherever an increase in discharge is
produced. Therefore, a flow detention structurklvé included in the project.
The computer program HEC-1 provides means to maeteintion structures.
Methodology
A detention pond located at the southeast of tteelsis been considered to mitigate the runoff
increase due to the development. This pond wdlijgle mitigation for the whole project. The
design engineer must provide the means to assar¢hih entire runoff of the area P2 discharges
into this pond. Figure 8 shows the location of pheposed structure.

Depth-Volume Relations

The base area of the pond will be 2,531 squarermet&ppendix D includes a spreadsheet with

the depth-volume relation computations.

Flow — Depth Relations

The pond will discharge through a hydraulic conswtlcture. The control consists on five (5)
12"g orifices located at the bottom and a rectaamguwkeir 25-feet wide located 1.85 meters above

the bottom. Discharge through the orifices was aaegh by the Torrecelli’'s formula. See

Appendix D for computations.

10



Results

The results of the mitigation analysis show that firoposed detention structure provides
appropriate holding for reducing the 100-year feaggy discharge from the site to a value lees
than that of the existing condition; thus complyimigh Section 14.04 of the PR Planning Board
Regulation No. 3. Results are shown in Table Butirand output data for the HEC-1 model for
mitigation are included in Appendix E.

Table 3
Mitigation Analysis Results Comparison

Peak Discharge, cfs

AREAS
2-yr 10-yr | 25-yr 50-yr | 100-yr

COMB2 (P2+P1+E6) 143 228 250 283 321

COMB3 (COMB2+B4+B5) 335 553 634 715 817

COMB2 (P2+P1+E6) 156 233 258 287 323
COMB3 (COMB2+B4+B5) 346 562 640 720 821
COMB2 (P2+P1+E6) 124 180 199 221 254

Mitigation | Proposed| Existing

COMB3 (COMB2+B4+B5) 326 525 599 673 782

Mitigation Structure Dimensions and Accessories

The maximum water stage at the detention pondheil2.03 meters (6.65 feet). The detention

pond will have the characteristics shown in Table 4

Table 4
Typical Detention Tank Characteristics

Base Area 2,531 m2
Pond
. _ Max. Water Depth 2,03 m
Dimensions
Height 2.63m

11



Orifice @ bottom Five (5)-12” Dia.

Outlet Weir Length
Accessories @ 1.85 above bottom 25 feet
Outlet pipe 48" diameter

For the mitigation analysis, the bottom geometnthe pond has been considered square but
another shape can be used as well if the magndftittee area is maintained. Figure 9 shows the

schematics of the detention pond and the outletssaries.

12



V. HYDRAULIC ANALYSIS

The hydraulic analysis was made for routing theitdfdischarge through the project site; and
was made by using the mathematical model HEC-RA&Idped by the US Corps of Engineers.
This model includes a subroutine for culverts tkatecessary to simulate inlet control at over
loaded piping systems. The friction coefficienedisn the modeling was obtained from visual
inspection of the existing structures; and crossckbd with the typical values provided by
Barnes (1967) and Chow (1959). Manning’s coefficiesed for modeling the drainage system

was 0.013 for the concrete pipes.

Field work was performed by Eng. Antonio Hernand€ertified copy of this work is included
in Appendix G

Contraction and Expansion Coefficients

Coefficients of contraction and expansion usedtfamse recommended by the HEC-RAS user’s

manual. Thus, coefficients of 0.1 and 0.3 respeltiwere used for gradual transitions.

Hydraulic Analysis

The drainage system will consist on a box culveféet wide conveying the offsite discharge
coming from areas B4 and B5 that increases to étlae it receives the discharged from area P1.
The box culvert heights assumed for the hydraulocdetng were for testing the inlet control
included in the HECRAS program. In practice, thiesgghts will not be used; because once the
water gets in the culvert, outlet control prevallben, the box culvert heights, just after thetinle

will be determined manually by outlet control.

Locations of the cross sections are shown in FigOre Water surface elevations for 2,10,25,50
and 100-years frequencies discharges were obtafnea the analysis. The hydraulic
computations output is included in Appendix F, &émel following Table 5 shows the results for

the 100-year storm.

13



Table 5

Results - Existing Condition

Reach River Sta  Profile Q Total Min ChEI W.S. EleCrit W.S. E.G.Elev E.G. Slope VelChnl Flow Area W Froude #
(m3/s) (m) (m) (m) (m) (m/m) (mis) (m2) (m)
one 22 2 year 5.81 59.16 60.76 59.76 60.80 0.0001631 6.39 4.00 0.23
one 22 10 year 9.95 59.16 61.45 60.01 61.51 0.09018.09 9.15 4.00 0.23
one 22 25 year 11.51 59.16 61.68 60.10 61.75 09m011.14 10.09 4.00 0.23
one 22 50 year 13.04 59.16 61.90 60.18 61.97 090011.19 10.96 4.00 0.23
one 22 100 year  14.97 59.16 62.16 60.28 62.24 Q@po 1.25 12.02 4.00 0.23
one 215 Culvert
one 21.1 2 year 5.81 56.50 58.11 58.15 0.00016090 O. 6.45 4.00 0.23
one 21.1 10 year 9.95 56.50 58.71 58.77 0.00020213 1 8.82 4.00 0.24
one 21.1 25 year 11.51 56.50 58.91 58.98 0.00021520 9.63 4.00 0.25
one 21.1 50 year 13.04 56.50 59.10 59.18 0.00022525 10.41 4.00 0.25
one 21.1 100 year 14.97 56.50 59.38 59.46 0.000228B0 11.51 4.00 0.24
one 21 2 year 9.24 56.50 58.11 57.12 58.15 0.00010606 9.64 6.00 0.24
one 21 10 year 14.88 56.50 58.71 57.35 58.77 09H011.12 13.24 6.00 0.24
one 21 25 year 16.98 56.50 58.91 57.43 58.98 038%011.17 14.46 6.00 0.24
one 21 50 year 19.08 56.50 59.10 57.51 59.18 0610011.22 15.62 6.00 0.24
one 21 100 year  22.17 56.50 59.38 57.61 59.46 Q800 1.28 17.27 6.00 0.24
one 20.5 Culvert
one 20 2 year 9.24 55.50 56.12 56.12 56.43 0.0025238 3.73 6.00 1.00
one 20 10 year 14.88 55.50 56.35 56.35 56.78 0630242.91 5.12 6.00 1.01
one 20 25 year 16.98 55.50 56.43 56.43 56.90 0610243.04 5.59 6.00 1.01
one 20 50 year 19.08 55.50 56.51 56.51 57.02 061D243.16 6.04 6.00 1.01
one 20 100 year 22.17 55.50 56.61 56.61 57.17 agmw2 3.32 6.68 6.00 0.24

Results of the existing condition indicate that thposed drainage system has sufficient

capacity for conveying the 100-year discharge ftbenoverall drainage areas.

Outlet Control Computations

The hydraulic capacity of the box culverts wergneated by using the Manning’s equation as a

function of the slope and friction resistance. Catagions are included in Appendix F

14



V. CONCLUSIONS AND RECOMMENDATIONS

The following are the conclusions of this study:

1. According to the regulatory flood maps, the ecbjsite is not considered floodable for the

100-year rainfall event

2. Proposed condition discharge is higher than dh#e existing condition. Runoff discharge

mitigation is needed.

3. The proposed detention pond will reduce the yg¥)-discharge for proposed condition from
323 to 254 cfs, which is less than that of the texgscondition, 321 cfs. The overall
discharge into the downstream will be also reduftech 821 cfs to 782 cfs; being the

existing condition discharge 817 cfs.

The following are the recommendations of this study

1. The detention pond will have the dimensions aodessories indicated in Table 4 of this

report.

2. The upstream 7’ x 6’ box culvert will be provileith a 18-feet long 7’ x 9’ box culverts.

The engineer must include this structure into leisigh.

3. The offsite runoff will be collected by a 5 X Bectangular channel that will convey the

waters into the box culvert

4. The discharge into the downstream is contindenthe construction of a new drainage
system for the development project planned at thehs In the event that Vega Serena |l
project anticipates in construction to this neigiiip project, a temporary open channel must

be provided to allow drainage of the project’s sitel offsite.

15



5. Bank revetment by concrete, rip-rap or gabionstnbe provided at the discharge from the
tank, to avoid erosion. Depending on the topogyamihthe site of discharge, an energy

dissipation structure may be necessary.

6. It is very important to prepare a long-term nemance plan, which should include the
proposed pond, inlets, the outlet structures aedrélceiving storm system inspection after

each significant discharge events. Damages, ifranmgt be repaired promptly and properly.

Study Limits

All the recommendations specified in this study tnlbe considered to assure the optimum
performance of the proposed discharge mitigatiark tand receiving stream. The design
engineer will be responsible for elaborating theawings in conformance with the

recommendations of this study.

The results of this study are based on free flowddmns through the hydraulic structures.
Proper maintenance must be developed to assureahdtion. On the event of the occurrence
of any severe obstruction to the flow, the resaitd recommendations may be impaired. Finally,
results and recommendations included in this reparst be used only and exclusively by the

design engineer for the intended purposes as itedica this study.

16
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POINT PRECIPITATION
FREQUENCY ESTIMATES
FROM NOAA ATLAS 14

Puerto Rico 18.4267 N 66.4111 W 282 feet
from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 3, Version 3
G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley
NOAA, National Weather Service, Silver Spring, Maryland, 2006
Extracted: Fri Nov 16 2007

Precipitation Frequency Estimates (inches)

AEP*
| 5 /10 |15 |30 |60 120 3 6
(1-in-

Y) min |min /min |min /min |min | hr | hr

2 /0.49/0.670.861.38 |2.05|2.63 |2.84 |3.35
5 0.59/0.811.04 |1.66 2.46 |3.26 |3.59 |4.44
10 |0.64/0.88 |1.13|1.81 |2.68 |3.60 4.01 |5.11
25 |0.70/0.95|1.22|1.95|2.90 |3.98 |4.50 |5.92
50 |0.73|1.001.28 |2.053.04 |4.24 4.84 |6.50
100 |0.76|1.04 |1.33|2.13 |3.16 |4.47 |5.15 |7.06
200 |0.79(1.07 |1.38 |2.21 |3.28 |4.69 |5.46 |7.62
500 |0.82|1.121.44 |2.30 |3.41 |4.97 |5.85 |8.35
1000 0.84 |1.151.48 |2.36 3.50 |5.17 6.14 |8.89

12
hr

3.77
5.27
6.30
7.64
8.67
9.72

24 | 48 4 7 10 | 20
hr hr | day | day | day | day

444 554 |6.14 |7.04 |7.98 |10.55
6.41 | 793 | 8.72 | 9.84 |10.91 [13.94
7.83 | 9.66 |10.6011.80 |12.91 [16.16
9.74 |11.99 |13.1214.40 |15.51 [18.95
11.24 |113.83 |15.12|16.42 |17.48 |21.01
12.81|15.75 |17.24 |18.53 |19.53 23.07

10.80 |14.44 |17.76 |19.48 |20.75 |21.68 |25.18

12.27 |16.71 |20.55 |22.64 |23.91 |24.76 |28.11

13.42 |18.52 |22.79 |25.19 |26.45 |27.25 |30.35

30 | 45 | 60
day | day | day

12.99 |16.07 |19.20
16.76 |20.50 |24.12
19.16 |23.31 |27.20
22.08 |26.70 |30.89
24.20|29.14 |33.53
26.26 |31.563 |36.09
28.31/33.89 |38.60
31.24 |36.97 |41.86
33.45 (39.50 |44.32

* These precipitation frequency estimates are based on an annual maxima series. AEP is the Annual Exceedance Probability.

Please refer to the documentation for more information. NOTE: Formatting forces estimates near zero to appear as zero.
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Confidence Limits -

AEP**

(1-in-
Y)

2
5
10
25
50
100
200
500
1000

AEP**

(1-in-
Y)

2
5
10
25
50
100
200
500
1000

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

5 /10 15|30 |60 |120| 3 | 6 | 12
min min |[min {min \min |min | hr | hr | hr
0.50/0.68 |0.87 1.40 [2.07 |2.66 |2.87 |3.47 |14.23
0.70/0.95|1.22 |1.96 [2.91 |3.29 |3.62 |4.55 |5.88
0.69/0.94 |1.21 |1.94 |2.87 |3.64 |4.05 5.19 |7.04
0.73/1.00|1.29 |2.06 |3.05 |4.02 |4.54 |5.95 |7.72
0.77|1.05|1.35 |2.16 (3.21 |4.28 |4.89 6.50 |8.76
0.80(1.10(1.41 |2.26 |3.35 |4.52 |5.21 |7.13 |9.82

24 | 48 4 7 10 | 20 | 30 | 45 | 60

hr hr |day |day | day |day | day | day | day
493 |6.21 |6.86 |7.84 |8.81 |11.51 14.05|17.37 20.67
7.07 |8.85 [9.71 |10.92|11.99 15.19 |18.14 |22.14 |25.95
8.62 |10.77|11.79|13.09 |14.19 |17.61|20.72 |25.17 |29.24
10.75|13.42 |14.66 |15.99 |17.05 |20.68 |23.94 |28.87 |33.26
12.44115.54 |16.98 |18.32 |19.30 |22.98 |26.29 |31.63 |36.19
14.21|17.79 |19.47 |20.76 |21.63 |25.32 |28.62 |34.35 |39.07

0.841.15|1.47|2.36 3.50 |4.74 |5.51 |7.69 |10.91 |16.12 | 20.21 |22.15 |23.39 |24.14 |27.74 |30.97 |37.05 |41.94
0.881.21 |1.55|2.48 |3.68 |5.02 |5.91 |8.43 |12.40 |18.79 |23.59 |25.98 |27.21 |27.78 |31.17 |34.37 |40.64 |45.68
0.91|1.25|1.60 |2.56 |3.80 |5.22 |6.20 |8.98 |13.56 |20.94 | 26.35 |29.11 |30.28 |30.79 |33.83 |37.00 |43.66 |48.61

* The upper bound of the confidence interval at 90% confidence level is the value which 5% of the simulated quantile values for a given frequency are greater
than.
** These precipitation frequency estimates are based on an annual maxima series. AEP is the Annual Exceedance Probability.
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.

* Lower bound of the 90% confidenceinterval
Precipitation Frequency Estimates (inches)

5 /10 |15 |30 |60 |120| 3 | 6 | 12
min /min |[min |min \min |min | hr | hr | hr
0.47/0.64 |0.82|1.32 |1.95 |2.50 |2.69 |3.10 |3.41
0.59/0.80(1.03 |1.64 |2.44 |3.10 3.39 |4.11 |4.76
0.64|0.87|1.12|1.79 |2.65 |3.42 |3.78 |4.70 |5.64
0.69/0.94 |1.21 |1.94 |2.87 |3.76 |4.21 5.40 |6.75
0.72]0.99|1.27 |2.03 |3.01 |3.98 |4.50 |5.89 |7.55
0.75]1.03|1.32 |2.11 [3.14 |4.18 |4.77 |6.33 |8.36
0.78/1.07 |1.37 |2.19 |3.25 |4.37 |5.01 |6.76 |19.15

24 | 48 4 7 10 | 20 | 30 | 45 | 60

hr hr |day | day | day |day | day | day | day
403 (498 |5.53 |6.37 |7.27 [9.71 |12.02|14.87 17.87
5.80 |7.11 |7.85 |8.89 |9.92 |12.82|15.50(18.95 22.44
7.07 |8.63 [9.49 |10.63|11.72|14.82|17.69 |21.50 |25.24
8.73 |10.62|11.66 12.89 |14.01 |17.32|20.30 |24.54 |28.57
10.01|12.13 |13.31 |14.61 |15.71 |19.09 |22.14 |26.67 |30.91
11.35|13.69 |15.03|16.34 |17.41|20.84 |23.91 |28.74 |33.14
12.70|15.28 |16.83|18.14 |19.19 |22.62 |25.65 |30.75 |35.29

0.81/1.11|1.43|2.28 |3.39 |4.58 |5.31 |7.31 |10.18 |14.55 |17.44 |119.29 |20.63 |21.67 |25.02 |28.08 |33.33 |38.02
0.84|1.14|1.47 |2.35|3.49 |4.73|5.527.70 |10.96 |16.01 19.13 |21.20 |22.63 |23.67 |26.83 |29.88 |35.42 |140.03

* 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 an annual maxima series. AEP is the Annual Exceedance Probability.
Please refer to the documentation for more information. NOTE: Formatting prevents estimates near zero to appear as zero.
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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

Appendix A: Hydrologic Parameters Estimation M
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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 from a variety of sources, but largely NCDC.
The following links provide general information

about observing sifes 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 fo our documentation.

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

stations within:

+/-30 minutes

OR...

+/-1 degree . . o . )
of this location (18.4267/-66.4111). 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
Appendix A: Hydrologic Parameters Estimation M
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Proj ect:

361-Vega Serena ||

Vega Baj a

, Puerto Rico

PHYSI OGRAFI C | NFORVATI ON:

PRQJECT AREA (P1)

Exi sting Conditions

Proposed Conditions

Soi | HSG Curve Area Area Curve Area Area
Nurber (metros”2) (acre) Nunmber  (netros”2) (acre)
ByB B 87.51 138174. 29 34.14 93 138174.29 34.14
TaC2 D 89. 30 6965. 32 1.72 93 6965. 32 1.72
Ro D 89. 30 14393. 09 3.56 93 14393. 09 3.56
Total (acres) 39.42 39.42
Total (knR) 0. 160 0. 160
Total (m2) 0. 0616 0. 0616
Wi ghted CN 87. 75 93. 00
PHYSI OGRAFI C | NFORVATI ON:  PROJECT AREA ( P2)
Exi sting Conditions Proposed Conditions
Soi | HSG Curve Area Area Curve Area Area
Nunber (et ros”?2) (acre) Nunber (netros”2) (acre)
ByB B 87.73 84893. 66 20. 98 93 84893. 66 20. 98
Ro D 89. 50 1062. 97 0. 26 93 1062. 97 0. 26
Total (acres) 21.24 21.24
Total (knR) 0. 086 0. 086
Total (m2) 0. 033 0. 033
Wei ghted CN 87.75 93. 00
PHYSI OGRAFI C | NFORVATI ON:  BASI N AREA ( E4)
Exi sting Conditions
Soi | HSG Curve Area Area
Nunber (metros”?2) (acre)
ByB B 79 209984. 63 51. 89
Rt F D 89 17158. 03 4.24
Total (acres) 56. 13
Total (knR) 0. 227
Total (m 2) 0. 088
Wi ghted CN 79.76
PHYSI OGRAFI C | NFORVATI ON:  BASI N AREA ( E5)
Exi sting Conditions
Soi | HSG Curve Area Area
Nunber (metros”?2) (acre)
ByB B 79 263720. 34 65. 17
Ro D 89 5379. 14 1.33
Rt F D 89 9459. 89 2.34
Total (acres) 68. 83
Total (knR) 0. 279
Total (m 2) 0. 108
Wi ghted CN 79.53
PHYSI OGRAFI C | NFORVATI ON:  BASI N AREA ( E6)
Exi sting Conditions
Soi | HSG Curve Ar ea Area
Nunber (nmetros”2) (acre)
ByB B 79 33361. 76 1.23
Ro D 89 2680. 74 ]
Total (acres) 1.23
Total (knR) 0. 005
Total (m2) 0. 002
Wei ghted CN 79. 00
Appendix A: Hydrologic Parameters Estimation
Physiografic Information Page 1 of 1
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Pr oj ect :

361-Vega Serena |1

Vega Baj a

Puerto Rico

COMPUTATI ONS FOR TI ME OF CONCENTRATI ON -
Tc = 0.0078L% 77/ S% 3%

Ki rpitch Equation

Wiere: L in ft, Sin ft/ft, Tc in mn
Hi gher El evation Lower El evation Di st ance Time of Concentration Lag Tine

m | ft m ft m ft nin hour s hour s

Exi st. Project Area P1 Interval o entre cotas de nivel = 5. 000
65 213. 20 60 196. 80 40. 280 132. 118 0.748 0.012 0. 007
60 196. 80 55 180. 40 251. 570 825. 150 6. 208 0.103 0. 062
55 180. 40 50 164. 00 362. 190 1187. 983 9. 458 0. 158 0. 095
654. 040 2145. 251 16. 414 0. 274 0. 164

Prop. Project Area P2 Interval o entre cotas de nivel = 5. 000
65 213. 20 60 196. 80 197. 880 649. 046 4.705 0.078 0. 047
55 180. 40 50 154. 92 412. 780 1353. 918 9. 283 0. 155 0. 093
610. 660 2002. 965 13.988 0. 233 0. 140

Basin Area E4 Interval o entre cotas de nivel = 5. 000
90 295. 20 85 278. 80 52. 940 173. 643 1.026 0. 017 0. 010
85 278. 80 80 262. 40 66. 600 218. 448 1.338 0. 022 0.013
80 262. 40 75 246. 00 298. 020 977. 506 7.550 0.126 0. 076
75 246. 00 70 229. 60 206. 640 677.779 4. 946 0. 082 0. 049
70 229. 60 65 213. 20 457. 880 1501. 846 12. 399 0. 207 0.124
65 213. 20 60 196. 80 22.890 75. 079 0. 390 0. 006 0. 004
1104.970 | 3624. 302 27. 649 0. 461 0. 276

Basin Area E5 Interval o entre cotas de nivel = 5. 000
100 328. 00 95 311. 60 30. 370 99. 614 0. 540 0. 009 0. 005
95 311. 60 90 295. 20 18. 530 60.778 0. 305 0. 005 0. 003
90 295. 20 85 278. 80 32. 860 107. 781 0.592 0. 010 0. 006
85 278. 80 80 262. 40 314. 640 1032. 019 8. 039 0.134 0. 080
80 262. 40 75 246. 00 581. 450 1907. 156 16. 339 0. 272 0.163
75 246. 00 70 229. 60 177. 450 582. 036 4. 149 0. 069 0. 041
70 229. 60 65 213. 20 313. 980 1029. 854 8.019 0.134 0. 080
65 213. 20 60 196. 80 30. 210 99. 089 0. 537 0. 009 0. 005
1499. 490 | 4918. 327 38.519 0. 642 0. 385

Basin Area E6 Interval o entre cotas de nivel = 5. 000
70 229. 60 65 213. 20 258. 400 847. 552 6. 403 0. 107 0. 064
65 213. 20 60 196. 80 17. 020 55. 826 0. 277 0. 005 0. 003
275. 420 903. 378 6. 680 0.111 0. 067

Appendix A: Hydrologic ParametersEstimation
Kirpitch Equation Page 1 of 1 CA-Engineering
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ko kk ok kK ok ok ok ok kR kK ok ok ok ok k ok kK k ok ok k ok ok k ok ok ok Kk ok ok ok kK ok kkkkhkkhkkhkhhkhkhkhkhkhkkkkkkkkkkkkkkkk k%

*

* * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U S. ARW CORPS OF ENG NEERS *
* JUN 1998 * * HYDROLOG C ENG NEERI NG CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
*  RGVHEC2000 HEC-1.COM  * * DAVI S, CALI FORNI A 95616 *
* * * *
* * * *
* * * *

RUN DATE  26NOVO7 TIME 10:18:18 (916) 756-1104

] P ]

X X XXKXXXXX XXXXX X
X X X X X XX
X X X X X
XHXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXX T XXXXX XXX

TH' S PROGRAM REPLACES ALL PREVI QUS VERSI ONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECLIGS, HECLDB, AND HECLKW

THE DEFI NI TIONS OF VARI ABLES - RTI MP- AND - RTI OR- HAVE CHANGED FROM THOSE USED W TH THE 1973- STYLE | NPUT STRUCTURE.
THE DEFI NI TI ON OF - AMSKK- ON RM CARD WAS CHANGED W TH REVI SI ONS DATED 28 SEP 81. THI S I S THE FORTRAN/7 VERSI ON
NEW OPTI ONS: DAMBREAK OUTFLOW SUBMERGENCE , SI NGLE EVENT DAMAGE CALCULATI ON, DSS: VRI TE STAGE FREQUENCY,

DSS: READ TI ME SERI ES AT DESI RED CALCULATI ON | NTERVAL LOSS RATE: GREEN AND AMPT | NFI LTRATI ON

KI NEMATI C WAVE: NEW FI NI TE DI FFERENCE ALGORI THM

HEC-1 Results for Existing Condition 1of 31 CA Engineering é
Vega Serenall, VegaBaja, P.R. o




1
LI NE ID..

1 ID

2 ID

3 ID

4 ID

5 ID

6 ID

7 I'T

8 10

9 JP
10 KK
11 KP
12 BA
13 LS
14 ub
15 I'N
16 KM
17 PH
18 KP
19 KM
20 PH
21 KP
22 KM
23 PH
24 KP
25 KM
26 PH
27 KP
28 KM
29 PH
30 KK
31 KP
32 BA
33 LS
34 ub
35 I'N
36 KM
37 PH
38 KP
39 KM
40 PH
41 KP
42 KM
43 PH
44 KP
45 KM
46 PH
47 KP
48 KM
49 PH

1
LI NE ID..

50 KK
51 KM
52 HC
53 KK
54 KP
55 BA
56 LS
57 ub
58 I'N
59 KM
60 PH
61 KP
62 KM
63 PH
64 KP
65 KM
66 PH
67 KP
68 KM
69 PH

HEC-1 Results for Existing Condition
Vega Serenall, VegaBaga, P.R.

HEC-1 | NPUT

..... T 2 3 A B ... .6.......T.......8
HYDROLOG C ANALYSI S
PROJECT: VEGA SERENA I |
TRI ANGULAR DI STRI BUTI ON
FREQUENCY OF OCCURRENCE: 2, 10, 25, 50 AND 100 YEARS
CA ENG NEERI NG, NOVEMBER 2007
EXI STING CONDI TI ON
5 289
3
5
E5
1
0.108
0 79.52
0. 385
15
RUNOFF COMPUTATI ON 2- YRS STORM | N BASI N
0.49 0.86 2.05 2.63 2.84  3.35
2
RUNOFF COMPUTATI ON 10- YRS STORM I N BASI N
0.64 1.13 2.68 3.60 4.01  5.11
3
RUNOFF COMPUTATI ON 25- YRS STORM I N BASI N
0.70 1.22  2.90 3.98  4.50  5.92
4
RUNOFF COMPUTATI ON 50- YRS STORM I N BASI N
0.73 1.28  3.04 4.24  4.84  6.50
5
RUNOFF COMPUTATI ON 100- YRS STORM | N BASI N
0.76  1.33  3.16 4.47 5.15  7.06
E4
1
0.088
0 79.75
0.276
15
RUNOFF COMPUTATI ON 2- YRS STORM | N BASI N
0.49 0.86 2.05 2.63 2.84  3.35
2
RUNOFF COMPUTATI ON 10- YRS STORM I N BASI N
0.64 1.13 2.68 3.60 4.01  5.11
3
RUNOFF COMPUTATI ON 25- YRS STORM I N BASI N
0.70 1.22  2.90 3.98  4.50  5.92
4
RUNOFF COMPUTATI ON 50- YRS STORM I N BASI N
0.73 1.28 3.04 4.24 4.84  6.50
5
RUNOFF COMPUTATI ON 100- YRS STORM | N BASI N
0.76 1.33  3.16  4.47 5.15  7.06
HEC-1 | NPUT
..... T 20 8 A . . .5 ... .6.......7.......8
COMVB1
COMVBI NE (E4 +E5)
2
E6
1
0. 002
0 79.00
0. 067
15
RUNOFF COMPUTATI ON 2- YRS STORM | N BASI N
0.49 0.86 2.05 2.63 2.84  3.35
2
RUNOFF COMPUTATI ON 10- YRS STORM I N BASI N
0.64 1.13 2.68 3.60 4.01  5.11
3
RUNOFF COMPUTATI ON 25- YRS STORM I N BASI N
0.70 1.22  2.90 3.98  4.50  5.92
4
RUNOFF COMPUTATI ON 50- YRS STORM I N BASI N
0.73 1.28 3.04 4.24 4.84  6.50
20of 31
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.44

.83
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12.81

.44
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10

.44
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116
117
118
119

KK
KM
HC
7z

PrRAKA KKK KKK KKK KKK KA KKK IR KKK KK IR AKX KKKk h kK

*

*
*
*
*
*
*
*

FLOOD HYDROGRAPH PACKAGE

JUN 1998

VERSION 4.1

RGVHEC2000
RUN DATE

]

26NOVO7  TIME

QUTPUT CONT
| PRNT

5
RUNCFF COMPUTATI ON 100- YRS STORM | N BASI N
0.76 1.33  3.16  4.47
P1
1
0.0616
0 87.75
0.16
15
RUNOFF COVPUTATI ON 2- YRS STORM | N BASI N
0.49 0.86 2.05 2.
2
RUNOFF COMPUTATI ON 10- YRS STORM | N
0.64 1.13  2.68 3.
3
RUNOFF COMPUTATI ON 25- YRS STORM | N
0.70 1.22 2,90 3.
4
RUNCFF COMPUTATI ON 50- YRS STORM | N
0.73 1.28 3.04 4.
5
RUNOFF COMPUTATI ON 100- YRS STORM | N BASI N
0.76 1.33  3.16  4.47
P2
1
0.0332
0 87.75
0.14
15
RUNOFF COVPUTATI ON 2- YRS STORM | N BASI N
0.49  0.86 2.05  2.63
HEC- 1 | NPUT
...... Lo 20 B A B
2
RUNOFF COMPUTATI ON 10- YRS STORM | N BASI N
0.64 1.13  2.68  3.60
3
RUNOFF COMPUTATI ON 25- YRS STORM | N BASI N
0.70 1.22  2.90  3.98
4
RUNCFF COMPUTATI ON 50- YRS STORM | N BASI N
0.73 1.28 3.04 4.24
5
RUNCFF COVPUTATI ON 100- YRS STORM | N BASI N
0.76 1.33  3.16  4.47
COoVB2
COMVBI NE (E6 + P1+P2)
3
COVB3
COMBI NE ( E6+P1+P2+E5+E4)
2
*
(HEG-1)  *
*
*
HEG-1.COM  *
10:18:18  *
*
*

HYDROLOG C ANALYSI S
PROQJECT: VEGA SERENA 11
TRI ANGULAR DI STRI BUTI ON

.15

. 84

.01

.50

.84

.15

.01

.50

.84

.15

FREQUENCY OF OCCURRENCE: 2, 10, 25, 50 AND 100 YEARS

CA ENG NEERI NG, NOVEMBER 2007
EXI STI NG CONDI TI ON

ROL VARI ABLES
3 PRI NT CONTROL

HEC-1 Results for Existing Condition
Vega Serenall, VegaBaga, P.R.

3of 31

9.72 12.81
3.77 4.44
6.30  7.83
7.64  9.74
8.67 11.24
9.72 12.81
3.77 4.44

PAGE 3
....... 9......10
6.30  7.83
7.64  9.74
8.67 11.24
9.72 12.81

L R

* *
* U S. ARMY CORPS OF ENG NEERS *
* HYDROLOGI C ENG NEERI NG CENTER ~ *
* 609 SECOND STREET *
* DAVI S, CALI FORNI A 95616 *
* (916) 756- 1104 *
* *
* *

P ]
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| PLOT

0 PLOT CONTRCOL

QSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TI ME DATA
NM N 5 MNUTES I N COVPUTATI ON | NTERVAL
| DATE 1 0 STARTI NG DATE
I TI ME 0000 STARTI NG TI ME
NQ 289 NUMBER OF HYDROGRAPH ORDI NATES
NDDATE 2 0 ENDI NG DATE
NDTI ME 0000 ENDING TI ME
I CENT 19 CENTURY MARK
COWPUTATI ON | NTERVAL . 08 HOURS
TOTAL TIME BASE  24.00 HOURS
ENGLI SH UNI TS
DRAI NAGE AREA SQUARE M LES
PRECI PI TATI ON DEPTH | NCHES
LENGTH, ELEVATI ON FEET
FLOW CUBI C FEET PER SECOND
STORAGE VOLUME ACRE- FEET
SURFACE AREA ACRES

TEMPERATURE
JP MULTI - PLAN OPTI ON
NPLAN
JR MULTI - RATI O OPTI ON

DEGREES FAHRENHEI T

5 NUMBER OF PLANS

RATI OS OF RUNOFF

1.00

KkKk kkKk KkK

KAKEK AR AR A KA Kk

* *
10 KK * ES *
* *

KAKEK KK AR A KA Kk

* KKk

* KKk

* KKk * KKk

.... TP-49
4-DAY  7-DAY
.00 .00

11 KP PLAN 1 FOR STATION E5
RUNOFF COVPUTATI ON 2- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
12 BA SUBBASI N CHARACTERI STI CS
TAREA .11 SUBBASI N AREA
PRECI Pl TATI ON DATA
17 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40
5-MN 15-MN 60-MN 2-HR 3-HR 6- HR 12- HR 24- HR 2- DAY
.49 . 86 2. 05 2.63 2.84 3.35 3.77 4,44 .00
STORM AREA = .11
13 LS SCS LOSS RATE
STRTL .52 I NITI AL ABSTRACTI ON
CRVNBR 79.52 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
14 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .38 LAG
* %k
UNI T HYDROGRAPH
25 END- OF- PERI OD ORDI NATES
12. 37. 77. 111. 122. 116. 99. 74.
28 20 15. 11. 8. 6. 4. 3.
1 1 1. 0. 0.
* %k * %k * %k * %k * %k
HYDROGRAPH AT STATI ON E5
HEC-1 Results for Existing Condition
9 4of 31

Vega Serenall, VegaBaga, P.R.

* KKk

10- DAY
.00
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TOTAL RAI NFALL =

PEAK FLOW
+ (CFS)

+ 106.

PEAK FLOW
+ (CFS)

+ 106.

18 KP

12 BA

20 PH

13 LS

14 UD

* KKk

TOTAL RAI NFALL =

PEAK FLOW
+ (CFS)
+ 180.

HEC-1 Results for Existing Condition
Vega Serenall, VegaBaga, P.R.

FOR PLAN 1, RATIO = 1.00

4.44, TOTAL LGCSS = 2.07, TOTAL EXCESS = 2.37

TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
(HR)
(CFS)
12.50 23. 7. 7. 7.
(1 NCHES) 1.988 2.350 2.350 2.350
(AC-FT) 11. 14, 14, 14,
CUMULATI VE AREA = .11 SQ M
* k% * % x * % x * k%
HYDROGRAPH AT STATI ON E5
FOR PLAN 1, RATIO = 1.00
TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.50 23. 7. 7. 7.
(1 NCHES) 1.988 2.350 2.350 2.350
(AC FT) 11. 14. 14. 14.
CUMULATI VE AREA = .11 SQ M
* % x * % x * % x * % x * % x * % x * % x * % x * k%
PLAN 2 FOR STATI ON E5

RUNOFF COVPUTATI ON 10- YRS STORM I N BASI N

SUBBASI N RUNOFF DATA

SUBBASI N CHARACTERI STI CS
TAREA .11 SUBBASI N AREA

PRECI PI TATI ON DATA

DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ..o oo TP-A0 i
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2- DAY

.64 1.13 2.68 3.60 4.01 511  6.30  7.83 .00
STORM AREA = 11
SCS LOSS RATE
STRTL .52 I NITI AL ABSTRACTI ON
CRVNBR 79.52 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI OUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
TLAG .38 LAG
* K %k
UNI T HYDROGRAPH
25 END- OF- PERI OD ORDI NATES
12. 37. 77. 111. 122. 116. 99. 74.
28. 20. 15. 11. 8. 6. 4.
1. 1. 1. 0. 0.
* k% * k %k * k %k * Kk
HYDROGRAPH AT STATI ON E5
FOR PLAN 2, RATIO = 1.00
7.83, TOTAL LOSS =  2.42, TOTAL EXCESS =  5.41
TIMVE MAXI MUM AVERAGE FLOW
6- HR 24-HR 72- HR 24.00- HR
(HR)
(CFS)
12. 42 46. 16. 16. 16.
(1 NCHES) 3.991 5. 359 5. 359 5.359
(AC-FT) 23, 31. 31. 31.
50f 31
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CUMULATI VE AREA = .11 SQ M
* % x * %k * %k * Kk x * %k
HYDROGRAPH AT STATI ON E5
FOR PLAN 2, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 180. 12. 42 46. 16. 16. 16.
(1 NCHES) 3.991 5.359 5.359 5.359
(AC-FT) 23. 31. 31. 31.
CUMULATI VE AREA = .11 SQ M
* %k * %k * % x * %k * %k * %k * %k * %k * % x * %k * %k * %k * %k
21 KP PLAN 3 FOR STATI ON E5
RUNOFF COMPUTATI ON 25- YRS STORM | N BASI N
SUBBASI N RUNCFF DATA
12 BA SUBBASI N CHARACTER! STI CS
TAREA .11 SUBBASI N AREA
PRECI PI TATI ON DATA
23 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
o HYDRO- 35 .. ..o oo, TP-40 ..t TP-49 .. ..
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY  7- DAY
.70 1.22 2.90 3.98 4.50 592 7.64  9.74 .00 .00 .00
STORM AREA = 11
13 LS SCS LOSS RATE
STRTL .52 | NITIAL ABSTRACTI ON
CRVNBR 79.52 CURVE NUMBER
RTI VP .00 PERCENT | MPERVI QUS AREA
14 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .38 LAG
* %k
UNI T HYDROGRAPH
25 END- OF- PERI OD ORDI NATES
12. 37. 77. 111. 122. 116. 99. 74. 51.
28 20. 15 11. 8. 6. 4. 3. 2.
1 1. 1 0. 0.
* % x * % x * % % * % x * % %
HYDROGRAPH AT STATI ON E5

TOTAL RAINFALL =

PEAK FLOW
+ (CFS)

+ 208.

* ok ok

PEAK FLOW

FOR PLAN 3, RATIO = 1.00

9.74, TOTAL LCSS =

HEC-1 Results for Existing Condition
Vega Serenall, VegaBaga, P.R.

2.53, TOTAL EXCESS = 7.21

TIME MAX| MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
(HR)
(CFS)
12. 42 58. 21. 21. 21.
(I NCHES) 4.954 7.140 7.140 7. 140
(AC-FT) 29. a1. a1. a1.
CUMULATI VE AREA = .11 SQ M
* % x * %k * %k * %k
HYDROGRAPH AT STATI ON E5
FOR PLAN 3, RATIO = 1.00
TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
60of 31
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+ (CFS) (HR)

(CFS)
+ 208. 12. 42 58.
(I NCHES) 4.954
(AC-FT) 29.

CUMULATI VE AREA =

24 KP PLAN 4 FOR STATI ON ES

21. 21. 21.
7.140 7.140 7.140
a1. a1. a1.
.11 SQM
* % x * % % * k% * % x * % x * % x * k%

RUNOFF COVPUTATI ON 50- YRS STORM I N BASI N

SUBBASI N RUNOFF DATA

12 BA SUBBASI N CHARACTERI STI CS

TAREA .11 SUBBASI N AREA

PRECI PI TATI ON DATA

26 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... s TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
.73 1.28 3.04 4.24 4.84 6. 50 8. 67 11. 24 .00 .00 .00
STORM AREA = .11
13 LS SCS LOSS RATE
STRTL .52 INITIAL ABSTRACTI ON
CRVNBR 79.52 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
14 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .38 LAG

UNI' T HYDROGRAPH
25 END- OF- PERI OD ORDI NATES

12. 37. 77. 111. 122. 116. 99. 74. 51.
28. 20. 15. 11. 8. 6. 4. 3. 2.
1 1. 1 0. 0.
* Kk Kk * Kk k * Kk Kk * Kk k * Kk Kk
HYDROGRAPH AT STATI ON E5

FOR PLAN 4, RATIO = 1.00

TOTAL RAI NFALL 11. 24, TOTAL LGSS =

PEAK FLOW TI ME

2.59, TOTAL EXCESS = 8. 65

MAXI MUM AVERAGE FLOW

6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)

+ 226. 12. 42 66. 25. 25. 25,

(1 NCHES) 5.643 8. 559 8. 559 8.559

(ACFT) 33. 49, 49, 49,
CUMULATI VE AREA = .11 SQ M

* % x * % x * % x * % x * % x

HYDROGRAPH AT STATI ON E5

FOR PLAN 4, RATIO = 1.00

PEAK FLOW TIME

6- HR
+  (CFS) (HR)
(CFS)
+ 226. 12.42 66.
(I NCHES) 5. 643
(AC-FT) 33.

CUMULATI VE AREA =

* ok ok * ok ok * ok ok * ok ok * ok ok * ok ok

HEC-1 Results for Existing Condition
Vega Serenall, VegaBaga, P.R.

MAXI MUM AVERAGE FLOW

24-HR 72-HR 24.00- HR
25. 25. 25.
8.559 8. 559 8. 559
49. 49. 49.
.11 SQ M
* %k * %k * %k * % x * %k * %k * %k
7of 31
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27 KP

12 BA

29 PH

13 LS

14 UD

TOTAL RAINFALL =

PEAK FLOW
+ (CF9)
+ 241.
* %k %
PEAK FLOW
+ (CF9)
+ 241.
*kKk kkk kkk
30 KK

* ok ok * ok ok

PLAN 5 FOR STATI ON E5

RUNOFF COVPUTATI ON 100- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA

SUBBASI N CHARACTERI STI CS
TAREA

PRECI PI TATI ON DATA

DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ..o oo TP-40 oo
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR  2- DAY
.76 1.33  3.16 4.47 5,15  7.06  9.72 12.81 .00
STORM AREA = 11
SCS LSS RATE
STRTL .52 NI TIAL ABSTRACTI ON
CRVNBR 79.52 CURVE NUMBER
RTI VP .00 PERCENT | MPERVI OUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
TLAG .38 LAG
* %k
UNI T HYDROGRAPH
25 END- OF- PERI OD ORDI NATES
12. 37. 77. 111. 122. 116. 99. 74.
28. 20. 15. 11. 8. 6. 4, 3.
1. 1. 1. 0. 0.
* k %k * Kk * Kk * Kk %k
HYDROGRAPH AT STATI ON E5
FOR PLAN 5, RATIO = 1.00
12.81, TOTAL LOSS =  2.64, TOTAL EXCESS =  10.16
TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.42 73. 29. 29. 29.
(1 NCHES) 6. 302 10. 057 10. 057 10. 057
(AC FT) 36. 58. 58. 58.
CUMULATI VE AREA = .11 SQ M
* % x * % x * %k * %k
HYDROGRAPH AT STATI ON E5
FOR PLAN 5, RATIO = 1.00
TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFs)
12.42 73. 29. 29. 29.
(1 NCHES) 6. 302 10. 057 10. 057 10. 057
(AC-FT) 36. 58. 58. 58.
CUMULATI VE AREA = .11 SQ M

kkk kkk kkk kkk kkk kkk kkk kk*

kkkkhkkhkkhkkkkkk

* *
* E4 *
* *

kkkkhkkhkkkkkkkk

* ok ok * ok ok * ok ok * ok ok

HEC-1 Results for Existing Condition
Vega Serenall, VegaBaga, P.R.

.11 SUBBASI N AREA

kkk kkk kkk kkk kkk kk*

* ok ok * ok ok * ok ok * ok ok * Kk
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31 KP PLAN 1 FOR STATI ON E4
RUNOFF COVPUTATI ON 2- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA

32 BA SUBBASI N CHARACTERI STI CS
TAREA .09 SUBBASI N AREA

PRECI PI TATI ON DATA

37 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-4A0 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.49 . 86 2.05 2.63 2.84 3.35 3.77 4.44 .00 .00 .00 .00
STORM AREA = .09
33 LS SCS LGSS RATE
STRTL .51 INITIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
34 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .28 LAG

* ok ok

UNI' T HYDROGRAPH
19 END- OF- PERI OD ORDI NATES

21. 69. 123. 133. 114, 79. 49. 33. 21. 14.
9. 6. 4, 3. 2. 1. 1. 0. 0.
* % x * % x * % x * % x * % x
HYDROGRAPH AT STATI ON E4
FOR PLAN 1, RATIO = 1.00
TOTAL RAINFALL =  4.44, TOTAL LOSS =  2.05, TOTAL EXCESS =  2.39
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 100. 12.33 19. 6. 6. 6.
(1 NCHES) 2.006 2.375 2.375 2.375
(AC-FT) 9. 11. 11. 11.
CUMULATI VE AREA = .09 SQ M
* %k * % x * %k * %k * %k
HYDROGRAPH AT STATI ON E4
FOR PLAN 1, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFs)
+ 100. 12.33 19. 6. 6. 6.
(1 NCHES) 2.006 2.375 2.375 2.375
(AC-FT) 9. 11. 11. 11.
CUMULATI VE AREA = .09 SQ M
* % x * % x * k% * % x * k x * % x * % x * % x * % x * % x * k% * k% * k% * % % * % %
38 KP PLAN 2 FOR STATI ON E4

RUNOFF COVPUTATI ON 10- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA

32 BA SUBBASI N CHARACTERI STI CS
TAREA .09 SUBBASI N AREA

PRECI PI TATI ON DATA

40 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM

HEC-1 Results for Existing Condition

Vega Serenall, VegaBaja, PR. 9of 31
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33 LS

34 UD

* ok ok

TOTAL RAI NFALL =

PEAK FLOW
+ (CFS)

+ 168.

PEAK FLOW
+ (CFS)

+ 168.

* KKk * KKk

41 KP

32 BA

43 PH

33 LS

34 UD

HEC-1 Results for Existing Condition
Vega Serenall, VegaBaga, P.R.

e HYDRO-35 .. ... o TP-40 .o TP-49 .. ..
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7- DAY
.64 1.13 2.68 3.60 4.01 5.11  6.30  7.83 .00 .00 .00
STORM AREA = .09
SCS LOSS RATE
STRTL .51 I NITIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
TLAG .28 LAG
* % x
UNI T HYDROGRAPH
19 END- OF- PERI OD ORDI NATES
21. 69. 123, 133, 114, 79. 49, 33. 21.
9. 6. 4. 3. 2. 1. 1. 0. 0.
* Kk k * %k * %k * %k
HYDROGRAPH AT STATI ON E4
FOR PLAN 2, RATIO = 1.00
7.83, TOTAL LOSS =  2.39, TOTAL EXCESS =  5.44
TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.33 38. 13. 13. 13.
(1 NCHES) 4.011 5. 400 5. 400 5. 400
(AC-FT) 19. 25. 25. 25.
CUMULATI VE AREA = .09 SQ M
* % x * % x * % x * % %
HYDROGRAPH AT STATI ON E4
FOR PLAN 2, RATIO = 1.00
TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.33 38. 13. 13. 13.
(1 NCHES) 4.011 5. 400 5. 400 5. 400
(AC FT) 19. 25. 25. 25.
CUMULATI VE AREA = .09 SQ M
* % x * k% * % x * % % * k% * % % * % x * % x * k% * % x * k%
PLAN 3 FOR STATI ON E4
RUNOFF COMPUTATI ON 25- YRS STORM | N BASI N
SUBBASI N RUNCFF DATA
SUBBASI N CHARACTERI STI CS
TAREA .09 SUBBASI N AREA
PREC! Pl TATI ON DATA
DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
e HYDRO-35 ..o oo TP-40 .o TP-49 .. ..
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7- DAY
.70 1.22  2.90 3.98 4.50 5.92 7.64  9.74 .00 .00 .00
STORM AREA = .09
SCS LOSS RATE
STRTL .51 NI TIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI VP .00 PERCENT | MPERVI OUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
10of 31
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TLAG .28 LAG
* % x
UNI T HYDROGRAPH
19 END- OF- PERI OD ORDI NATES
21 69. 123. 133. 114. 79. 49. 33. 21. 14.
9 6. 4 3. 2. 1. 1. 0. 0.
* k %k * K %k * k% * k %k * K %k
HYDROGRAPH AT STATI ON E4
FOR PLAN 3, RATIO = 1.00
TOTAL RAI NFALL = 9.74, TOTAL LGCSS = 2.50, TOTAL EXCESS = 7.24
PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 193. 12.33 47. 17. 17. 17.
(I NCHES) 4.974 7.189 7.189 7.189
(AC-FT) 23. 34. 34. 34.
CUMULATI VE AREA = .09 SQ M
* %k * %k * %k * % x * ok x
HYDROGRAPH AT STATI ON E4
FOR PLAN 3, RATIO = 1.00
PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 193. 12.33 47. 17. 17.
(1 NCHES) 4,974 7.189 7.189
(AC-FT) 23. 34, 34,
CUMULATI VE AREA = .09 sQ M
* %k * %k * %k * % x * %k * %k * %k * %k * % x * %k * %k * ok k * %k
44 KP PLAN 4 FOR STATI ON E4
RUNOFF COMPUTATI ON 50- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
32 BA SUBBASI N CHARACTERI STI CS
TAREA .09 SUBBASI N AREA
PRECI Pl TATI ON DATA
46 PH DEPTHS FOR 0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6- HR 12- HR 2- DAY 4- DAY 7- DAY 10- DAY
.73 1.28 3.04 4,24 4,84 6. 50 8.67 .00 .00 .00 .00
STORM AREA = .09
33 LS SCS LOSS RATE
STRTL .51 I NITIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
34 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .28 LAG
* %k
UNI T HYDROGRAPH
19 END- OF- PERI OD ORDI NATES
21. 69. 123. 133. 114. 79. 33. 21. 14.
9 6 4 3 2. 1. 0. 0.
* %k * %k * %k * %k * %k
HYDROGRAPH AT STATI ON E4
HEC-1 Results for Existing Condition
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FOR PLAN 4, RATIO = 1.00

TOTAL RAINFALL = 11.24, TOTAL LOSS =  2.56, TOTAL EXCESS =  8.68
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 209. 12.33 54, 20. 20. 20.
(1 NCHES) 5. 662 8.614 8.614 8.614
(AC-FT) 27. 40. 40. 40.
CUMULATI VE AREA = .09 SQ M
* k% * k% * % x * % x * k%
HYDROGRAPH AT STATI ON E4
FOR PLAN 4, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 209. 12.33 54, 20. 20. 20.
(1 NCHES) 5. 662 8.614 8.614 8.614
(AC FT) 27. 40. 40. 40.
CUMULATI VE AREA = .09 SQ M
* % x * % x * % x * % x * % x * % x * % x * % x * % x * % x * % x * k x * % x * ok x * % x * % % * k%
47 KP PLAN 5 FOR STATI ON E4

RUNOFF COVPUTATI ON 100- YRS STORM I N BASI N
SUBBASI N RUNOFF DATA

32 BA SUBBASI N CHARACTERI STI CS
TAREA .09 SUBBASI N AREA

PRECI PI TATI ON DATA

49 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... s TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.76 1.33 3.16 4. 47 5.15 7.06 9.72 12.81 .00 .00 .00 .00
STORM AREA = .09
33 LS SCS LGSS RATE
STRTL .51 INTIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
34 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .28 LAG

* KKk

UNI' T HYDROGRAPH
19 END- OF- PERI OD ORDI NATES

21. 69. 123. 133. 114. 79. 49, 33. 21. 14.
9. 6. 4. 3. 2. 1. 1. 0. 0.
* % x * % x * % x * % x * % x
HYDROGRAPH AT STATI ON E4
FOR PLAN 5, RATIO = 1.00
TOTAL RAINFALL = 12.81, TOTAL LOSS =  2.61, TOTAL EXCESS =  10.20
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 222. 12.33 60. 24, 24, 24,
(1 NCHES) 6. 320 10. 119 10. 119 10. 119
(AG FT) 30. 47. 47. 47.
HEC-1 Results for Existing Condition M
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CUMULATI VE AREA = .09 sQ M

* %k * %k * %k * % x * %k
HYDROGRAPH AT STATI ON E4
FOR PLAN 5, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 222. 12.33 60. 24, 24, 24,
(1 NCHES) 6.320 10. 119 10. 119 10. 119
(AC-FT) 30. 47. 47. 47.
CUMULATI VE AREA = .09 SQ M

kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk *k*

kkkkkkhkkkkkkkk

* *
50 KK * covwBl *
* *

kkkkhkkhkkkkkkkk

COMVBI NE (E4 +ES5)

52 HC HYDROGRAPH COMBI NATI ON
| COwP 2 NUMBER OF HYDROGRAPHS TO COMVBI NE
* k ok
* k ok * k ok * k ok * k ok * k ok

HYDROGRAPH AT STATI ON covBl
FOR PLAN 1, RATIO = 1.00

PEAK FLOW TIME MAX| MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)

+ 202. 12. 42 42. 12. 12. 12.
(I NCHES) 1. 996 2.361 2.361 2.361
(AC-FT) 21. 25. 25. 25.

CUMULATI VE AREA = .20 SQ M

* %k * % x * % x * %k * %k

HYDROGRAPH AT STATI ON COovB1
FOR PLAN 2, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFs)

+ 341, 12. 42 84. 28. 28. 28.
(1 NCHES) 3.999 5.378 5.378 5.378
(ACFT) 42. 56. 56. 56.

CUMULATI VE AREA = .20 SQ M

* % x * % x * % x * % x * % x

HYDROGRAPH AT STATI ON COovB1
FOR PLAN 3, RATIO = 1.00

PEAK FLOW TI VE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 391. 12.33 105. 38. 38. 38.
(1 NCHES) 4.963 7.162 7.162 7.162
(AC FT) 52. 75. 75. 75.

CA Engineering é
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CUMULATI VE AREA =

* Kk * Kk * ok ok

HYDROGRAPH AT STATI ON
FOR PLAN 4, RATIO =

.20 SQ M

* ok ok * Kk

COovB1

1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 424, 12.33 119. 45, 45, 45,
(1 NCHES) 5.651 8.584 8.584 8.584
(AC-FT) 59. 90. 90. 90.
CUMULATI VE AREA = .20 SQ M
* % x * %k * %k * %k * %k
HYDROGRAPH AT STATION  COMVBL
FOR PLAN 5, RATI O = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 453, 12.33 133. 53, 53, 53,
(1 NCHES) 6.310 10. 084 10. 084 10. 084
(AC FT) 66. 105. 105. 105.
CUMULATI VE AREA = .20 SQ M

Kkk kkk kkKk kkKk kkk kkKk kkk kkk kkk kkk Kk*

KAKEK KK AR A KA Kk

* *
53 KK * E6 *
* *
ERE R R R EEEEEE RS
* %k * %k * %k * % x * %k * % x * % x * %k * %k * %k * %k * %k * %k
54 KP PLAN 1 FOR STATION E6
RUNOFF COVPUTATI ON 2- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
55 BA SUBBASI N CHARACTERI STI CS
TAREA .00 SUBBASI N AREA
PRECI PI TATI ON DATA
60 PH DEPTHS FOR 0- PERCENT HYPOTHETI CAL STORM
e HYDRO-35 ...... ... . . TP-40 . ... e TP-49 . ...
5-MN 15-MN 60-MN 2-HR 3-HR 6- HR 12- HR 24-HR 2- DAY 4- DAY 7- DAY
.49 . 86 2. 05 2.63 2.84 3.35 3.77 4. 44 .00 .00 .00
STORM AREA = .00
56 LS SCS LOSS RATE
STRTL .53 I NITI AL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI OUS AREA
57 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG
* %k
UNI T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES
8 6. 2 0. 0. 0.
* %k * %k * %k * %k * %k
HEC-1 Results for Existing Condition
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HYDROGRAPH AT STATI ON E6
FOR PLAN 1, RATIO = 1.00

TOTAL RAINFALL =  4.44, TOTAL LOSS =  2.11, TOTAL EXCESS =  2.33
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFs)
+ 3. 12.08 0. 0. 0. 0.
(1 NCHES) 1.956 2.323 2.323 2.323
(AC-FT) 0. 0. 0. 0.
CUMULATI VE AREA = .00 SQ M
* % x * % % * % x * % x * k%
HYDROGRAPH AT STATI ON E6
FOR PLAN 1, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 3. 12.08 0. 0. 0. 0.
(1 NCHES) 1.956 2.323 2.323 2.323
(AC FT) 0. 0. 0. 0.
CUMULATI VE AREA = .00 SQ M
* % x * % x * % x * % x * % x * % x * % x * % x * % x * k% * % x * % x * % x * % x * % x * k% * k%
61 KP PLAN 2 FOR STATI ON E6

RUNOFF COVPUTATI ON 10- YRS STORM I N BASI N
SUBBASI N RUNOFF DATA

55 BA SUBBASI N CHARACTERI STI CS
TAREA .00 SUBBASIN AREA

PRECI PI TATI ON DATA

63 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... s TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
. 64 1.13 2.68 3.60 4.01 5.11 6. 30 7.83 .00 .00 .00 .00
STORM AREA = .00
56 LS SCS LOCSS RATE
STRTL .53 INTIAL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
57 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG

* KKk

UNI' T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES

8. 6. 2. 0. 0. 0.
* % x * % x * % x * % x * ok x
HYDROGRAPH AT STATI ON E6
FOR PLAN 2, RATIO = 1.00
TOTAL RAINFALL =  7.83, TOTAL LOSS =  2.48, TOTAL EXCESS =  5.35
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 6. 12.08 1. 0. 0. 0.
(1 NCHES) 3. 957 5. 340 5. 340 5. 340
(AG FT) 0. 1. 1. 1.
HEC-1 Results for Existing Condition M
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CUMULATI VE AREA = .00 sQ M

* Kk * Kk * Kk * Kk

HYDROGRAPH AT STATI ON E6
FOR PLAN 2, RATIO = 1.00

* ko

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 6. 12.08 1. 0. 0. 0.
(1 NCHES) 3.957 5.340 5.340 5.340
(AC-FT) 0. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* %k * %k * % x * %k * %k * %k * %k * %k * %k * % x * %k * %k * %k * %k * %k
64 KP PLAN 3 FOR STATI ON E6
RUNOFF COMPUTATI ON 25- YRS STORM | N BASI N
SUBBASI N RUNCFF DATA
55 BA SUBBASI N CHARACTER! STI CS
TAREA .00 SUBBASI N AREA
PRECI PI TATI ON DATA
66 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO 35 .. ... oo TP-A0 oo i TPAA9
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10- DAY
.70 1.22 2.90 3.98 4.50 592 7.64  9.74 .00 .00 .00 .00
STORM AREA = .00
56 LS SCS LOSS RATE
STRTL .53 | NITIAL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
RTI VP .00 PERCENT | MPERVI QUS AREA
57 WD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG
* %k
UNI T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES
8. 6. 2. 0. 0. 0.
* % x * % x * % x * %k * Kk k
HYDROGRAPH AT STATI ON E6

FOR PLAN 3, RATIO = 1.00

2.59, TOTAL EXCESS =

TOTAL RAINFALL = 9.74, TOTAL LCSS =

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR
+ (CF9) (HR)
(CFS)
+ 7. 12.08 1. 0. 0.
(1 NCHES) 4.924 7.132 7.132
(AC-FT) 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* %k * % x * %k * %k
HYDROGRAPH AT STATI ON E6
FOR PLAN 3, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR
+ (CF9) (HR)

(CFS)

HEC-1 Results for Existing Condition
Vega Serenall, VegaBaga, P.R.

7.15

24.00- HR

* ok ok

24.00- HR

160f 31

* Kk * ok ok

CA Engineering é




+ 7. 12.08 1. 0. 0. 0.

(I NCHES) 4.924 7.132 7.132 7.132
(AC-FT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* % x * k% * k% * % x * k% * % x * % x * % % * % x * k% * k% * % % * k% * % % * % x
67 KP PLAN 4 FOR STATI ON E6

RUNOFF COVPUTATI ON 50- YRS STORM I N BASI N

SUBBASI N RUNOFF DATA

55 BA SUBBASI N CHARACTERI STI CS
TAREA .00 SUBBASI N AREA

PRECI PI TATI ON DATA

69 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... s TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.73 1.28 3.04 4.24 4.84 6. 50 8. 67 11. 24 .00 .00 .00 .00
STORM AREA = .00
56 LS SCS LGSS RATE
STRTL .53 INTIAL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
57 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG

UNI T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES

8. 6. 2. 0. 0. 0.
* ok x * % x * % x * % x * % %
HYDROGRAPH AT STATI ON E6
FOR PLAN 4, RATIO = 1.00
TOTAL RAINFALL = 11.24, TOTAL LOSS =  2.66, TOTAL EXCESS =  8.58
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 7. 12.08 1. 0. 0. 0.
(I NCHES) 5.616 8.562 8.562 8. 562
(AC-FT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* % x * % x * % % * % x * % x
HYDROGRAPH AT STATI ON E6
FOR PLAN 4, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 7. 12.08 1. 0. 0. 0.
(I NCHES) 5.616 8.562 8.562 8. 562
(AC-FT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* %k * %k * %k * % x * %k * %k * %k * %k * % x * %k * %k * %k * %k * % x * %k
70 KP PLAN 5 FOR STATI ON E6

RUNOFF COVPUTATI ON 100- YRS STORM | N BASI N

HEC-1 Results for Existing Condition
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SUBBASI N RUNOFF DATA

55 BA SUBBASI N CHARACTERI STI CS
TAREA .00 SUBBASIN AREA

PRECI PI TATI ON DATA

72 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.76 1.33 3.16 4.47 5.15 7.06 9.72 12.81 .00 .00 .00 .00
STORM AREA = .00
56 LS SCS LGSS RATE
STRTL .53 INITI AL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
57 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG

* ok ok

UNI' T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES

8. 6. 2. 0. 0. 0.
* %k * %k * %k * % x * %k
HYDROGRAPH AT STATI ON E6
FOR PLAN 5, RATIO = 1.00
TOTAL RAINFALL = 12.81, TOTAL LOSS =  2.72, TOTAL EXCESS =  10.09
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 8. 12.08 1. 1. 1. 1.
(1 NCHES) 6.278 10. 073 10. 073 10. 073
(AC-FT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* %k * % x * %k * %k * %k
HYDROGRAPH AT STATI ON E6
FOR PLAN 5, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 8. 12.08 1. 1. 1. 1.
(1 NCHES) 6.278 10. 073 10. 073 10. 073
(ACFT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M

Kkk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkk KkkKk kkKk kkKk kkKk kkk kkk KkkKk kkk kkk kkk kkk kkk Kk*

KAKEK AR AR A KA Kk

* *
73 KK * P1 *
* *
kkkkhkkhkkhkkkkkk
* ok ok * ok ok * ok ok * ko * Kk * Kk * ko * ok ok * Kk * ko * Kk * ok ok * Kk * ok ok * ok ok * Kk * Kk
74 KP PLAN 1 FOR STATI ON P1

RUNOFF COVPUTATI ON 2- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA
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75 BA

80 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
o HYDRO-35 ..o oeeeanans, TP-40 ..ot TP-49 .. ..
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY  7-DAY
.49 .86  2.05 2.63 2.84 3.35  3.77  4.44 .00 .00 .00
STORM AREA = . 06
76 LS SCS LOSS RATE
STRTL .28 INITI AL ABSTRACTI ON
CRVNBR 87.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI OUS AREA
77 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .16 LAG
* %k
UNI T HYDROGRAPH
12 END- OF- PERI OD ORDI NATES
49, 141, 134, 75. 38. 20. 10. 5. 3.
1 0.
* %k * %k * %k * % x * ok x
HYDROGRAPH AT STATI ON P1
FOR PLAN 1, RATIO = 1.00
TOTAL RAINFALL =  4.44, TOTAL LOSS =  1.32, TOTAL EXCESS =  3.12
PEAK FLON  TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+  (CF9) (HR)
(CFS)
+ 107. 12.17 17. 5. 5. 5.
(1 NCHES) 2.588 3. 106 3. 106 3. 106
(AC-FT) 9. 10. 10. 10.
CUMULATI VE AREA = .06 SQ M
* %k * %k * %k * %k * %k
HYDROGRAPH AT STATI ON P1
FOR PLAN 1, RATIO = 1.00
PEAK FLON  TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72- HR 24.00- HR
+  (CF9) (HR)
(CFS)
+ 107. 12.17 17. 5. 5. 5.
(1 NCHES) 2.588 3. 106 3. 106 3.106
(AC-FT) 9. 10. 10. 10.
CUMULATI VE AREA = .06 SQ M
* K %k * k %k * k %k * k %k * k %k * k %k * k %k * k %k * k %k * k% * Kk * K %k * Kk %k
81 KP PLAN 2 FOR STATI ON P1
RUNOFF COMPUTATI ON 10- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
75 BA SUBBASI N CHARACTERI STI CS
TAREA .06 SUBBASI N AREA
PRECI PI TATI ON DATA
83 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM

HEC-1 Results for Existing Condition
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SUBBASI N CHARACTERI STI CS
TAREA .06 SUBBASI N AREA

PRECI PI TATI ON DATA

e HYDRO-35 ...... ............... TP-40 ... ... e TP-49 ....

5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY

. 64 1.13 2.68 3.60 4.01 5.11 6. 30 7.83 .00 .00 .00
STORM AREA = . 06

190f 31
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76 LS SCS LGSS RATE
STRTL .28 I NITIAL ABSTRACTI ON

CRVNBR 87.75 CURVE NUMBER

RTI MP .00 PERCENT | MPERVI QUS AREA
77 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .16 LAG
* k ok
UNI T HYDROGRAPH
12 END- OF- PERI CD ORDI NATES
49. 141. 134. 75. 38. 20. 10. 5. 3.
1 0.
* k ok * k ok * k ok * k ok * k ok
HYDROGRAPH AT STATI ON P1

FOR PLAN 2, RATIO = 1.00

TOTAL RAI NFALL = 7.83, TOTAL LGCSS = 1.46, TOTAL EXCESS = 6. 37

PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 159. 12.17 30. 11. 11. 11.
(I NCHES) 4.586 6. 350 6. 350 6. 350
(AC-FT) 15. 21. 21. 21.
CUMULATI VE AREA = .06 SQM
* % x * % x * % x * % x * % x
HYDROGRAPH AT STATI ON P1
FOR PLAN 2, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 1509. 12.17 30. 11. 11. 11.
(I NCHES) 4.586 6. 350 6. 350 6. 350
(AC-FT) 15. 21. 21. 21.
CUMULATI VE AREA = .06 SQM
* %k * %k * %k * %k * % x * % x * %k * %k * %k * %k * %k * Kk x * %k
84 KP PLAN 3 FOR STATI ON P1
RUNOFF COMPUTATI ON 25- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
75 BA SUBBASI N CHARACTERI STI CS
TAREA .06 SUBBASI N AREA
PRECI PI TATI ON DATA
86 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
e HYDRO-35 .. ... oo, TP-40 .. TP-49 .. ..
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY  7- DAY
.70 1.22  2.90 3.98 450 592 7.64  9.74 .00 .00 .00
STORM AREA = .06
76 LS SCS LOSS RATE
STRTL .28 I NITIAL ABSTRACTI ON
CRVNBR 87.75 CURVE NUMVBER
RTI MP .00 PERCENT | MPERVI OUS AREA
77 UD SCS DI MENSI ONLESS UNI TGRAPH

TLAG .16 LAG

* ko

UNI' T HYDROGRAPH
12 END- OF- PERI OD ORDI NATES
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49. 141. 134. 75. 38. 20. 10. 5. 3. 1.

1 0.
* %k * %k * % x * % x * %k
HYDROGRAPH AT STATI ON P1
FOR PLAN 3, RATIO = 1.00
TOTAL RAINFALL =  9.74, TOTAL LOSS =  1.50, TOTAL EXCESS =  8.24
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 177. 12.17 36. 14. 14. 14.
(1 NCHES) 5. 498 8.212 8.212 8.212
(AC-FT) 18. 27. 27. 27.
CUMULATI VE AREA = .06 SQ M
* %k * Kk k * %k * %k * % x
HYDROGRAPH AT STATI ON P1
FOR PLAN 3, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 177. 12.17 36. 14. 14. 14.
(1 NCHES) 5. 498 8.212 8.212 8.212
(ACFT) 18. 27. 27. 27.
CUMULATI VE AREA = .06 SQ M
* % x * ok x * % x * % x * % x * % x * % x * % x * % x * % x * % % * % % * % % * % x * % x * % % * k%
87 KP PLAN 4 FOR STATI ON P1

RUNOFF COVPUTATI ON 50- YRS STORM I N BASI N
SUBBASI N RUNOFF DATA

75 BA SUBBASI N CHARACTERI STI CS
TAREA .06 SUBBASI N AREA

PRECI PI TATI ON DATA

89 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... s TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.73 1.28 3.04 4.24 4.84 6. 50 8. 67 11. 24 .00 .00 .00 .00
STORM AREA = . 06
76 LS SCS LGOSS RATE
STRTL .28 I NITIAL ABSTRACTI ON
CRVNBR 87.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
77 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .16 LAG

* KKk

UNI' T HYDROGRAPH
12 END- OF- PERI OD ORDI NATES

49. 141. 134, 75. 38. 20. 10. 5. 3. 1.
1 0.
* k% * k% * k% * k% * k%
HYDROGRAPH AT STATI ON P1
FOR PLAN 4, RATIO = 1.00
TOTAL RAINFALL = 11.24, TOTAL LOSS =  1.52, TOTAL EXCESS =  9.72
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
HEC-1 Results for Existing Condition M
9 210f 31

Vega Serenall, VegaBaga, P.R.




+ (CFS) (HR)

(CFS)
+ 188. 12.17 a1. 16. 16. 16.
(I NCHES) 6.142 9. 683 9. 683 9.683
(AC-FT) 20. 32. 32. 32.
CUMULATI VE AREA = .06 SQM
* % x * k% * % x * % x * % x
HYDROGRAPH AT STATI ON P1
FOR PLAN 4, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 188. 12.17 a1, 16. 16. 16.
(I NCHES) 6.142 9.683 9.683 9.683
(AC-FT) 20. 32. 32. 32.
CUMULATI VE AREA = .06 SQM
* %k * Kk x * ok x * Kk x * %k * %k * % x * % x * %k * ok x * %k * %k * %k * %k * % x * %k * %k
90 KP PLAN 5 FOR STATI ON P1

RUNOFF COVPUTATI ON 100- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA

75 BA SUBBASI N CHARACTERI STI CS
TAREA .06 SUBBASI N AREA

PRECI PI TATI ON DATA

92 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.76 1.33 3.16 4.47 5.15 7.06 9.72 12.81 .00 .00 .00 .00
STORM AREA = . 06
76 LS SCS LOSS RATE
STRTL .28 I NITIAL ABSTRACTI ON
CRVNBR 87.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
77 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .16 LAG

* Kk

UNI T HYDROGRAPH
12 END- OF- PERI OD ORDI NATES

49. 141, 134. 75. 38. 20. 10. 5. 3. 1.
1 0.
* % x * % x * % % * % x * % %
HYDROGRAPH AT STATI ON P1
FOR PLAN 5, RATIO = 1.00
TOTAL RAINFALL = 12.81, TOTAL LOSS =  1.54, TOTAL EXCESS = 11.27
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 197. 12.17 45, 19. 19. 19.
(I NCHES) 6. 756 11. 227 11. 227 11. 227
(AC-FT) 22. 37. 37. 37.
CUMULATI VE AREA = .06 SQM
* %k * %k * %k * %k * %k
HYDROGRAPH AT STATI ON P1
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FOR PLAN 5, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 197. 12.17 45, 19. 19. 19.
(1 NCHES) 6.756 11. 227 11. 227 11. 227
(AC-FT) 22. 37. 37. 37.
CUMULATI VE AREA = .06 SQ M

Kkk kkKk kkKk kkKk kkKk kkKk kkk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkk KkkKk Kkkk kkKk kkKk kkKk Kkkk kkk Kkkk kkk kkk kkk kkk kkk Kk*

KAK AR AR AR A KA Kk

* *
93 KK * P2 *
* *
kkkkhkkhkkhkkk Kk k
* Kk * ok ok * ok ok * ok * ok ok * ok ok * ok ok * ok ok * ok ok * ko * Kk * ko * ok ok * Kk * ok ok * Kk * Kk
94 KP PLAN 1 FOR STATI ON P2

RUNOFF COVPUTATI ON 2- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA

95 BA SUBBASI N CHARACTERI STI CS
TAREA .03 SUBBASI N AREA

PRECI PI TATI ON DATA

100 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.49 . 86 2.05 2.63 2.84 3.35 3.77 4.44 .00 .00 .00 .00
STORM AREA = .03
96 LS SCS LOSS RATE
STRTL .28 I NITIAL ABSTRACTI ON
CRVNBR 87.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
97 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14  LAG

* Kk

UNI' T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES

36. 88. 71. 33. 16. 7. 3. 2. 1. 0.
* % x * % x * % % * % x * % x
HYDROGRAPH AT STATI ON P2
FOR PLAN 1, RATIO = 1.00
TOTAL RAINFALL =  4.44, TOTAL LOSS =  1.32, TOTAL EXCESS =  3.12
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 61. 12.17 9. 3. 3. 3.
(1 NCHES) 2.589 3.107 3.107 3.107
(AC FT) 5. 6. 6. 6.
CUMULATI VE AREA = .03 SQ M
* %k * %k * %k * %k * %k
HYDROGRAPH AT STATI ON P2

FOR PLAN 1, RATIO = 1.00
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PEAK FLOW  TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CF9) (HR)
(CFS)
+ 61. 12.17 9. 3. 3. 3.
(1 NCHES) 2.589 3.107 3.107 3. 107
(AC FT) 5. 6 6 6.
CUMULATI VE AREA = .03 SQ M
* k %k * k %k * k %k * k %k * k %k * k %k * k %k * k %k * K %k * k %k * Kk * K %k * Kk %k
101 KP PLAN 2 FOR STATION P2
RUNOFF  COMPUTATI ON 10- YRS STORM | N BASI N
SUBBASI N RUNCFF DATA
95 BA SUBBASI N CHARACTERI STI CS
TAREA .03 SUBBASI N AREA
PRECI PI TATI ON DATA
103 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO- 35 .. ... eovervienanns TP-40 o.iieirianes ceeno.... TP-49
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY  7-DAY
.64 1.13 2.68 3.60 4.01 511  6.30 7.83 .00 .00 .00
STORM AREA = .03
96 LS SCS LOSS RATE
STRTL .28 INITI AL ABSTRACTI ON
CRVNBR 87.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI OUS AREA
97 WD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14 LAG
* Kk %k
UNI T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES
36. 88. 71. 33. 16. 7. 3. 2. 1.

* ok ok * ok ok * ok ok

HYDROGRAPH AT STATI ON

* ok ok

P2

FOR PLAN 2, RATIO = 1.00

TOTAL RAI NFALL = 7.83, TOTAL LCSS =

1.46, TOTAL EXCESS =

PEAK FLOW TI VE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR
+  (CFS) (HR)
(CFS)
+ 90. 12.17 16. 6. 6.
(1 NCHES) 4.587 6.353 6. 353
(AC-FT) 8. 11. 11.
CUMULATI VE AREA = .03 SQ M
* k %k * k %k * k %k * k %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 2, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR
+  (CFS) (HR)
(CFS)
+ 90. 12.17 16. 6. 6.
(1 NCHES) 4.587 6. 353 6. 353
(AC FT) 8. 11. 11.
CUMULATI VE AREA = .03 SQ M

* ok ok * ok ok * ok ok * ok ok * Kk * ok ok
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* ok ok * ok ok

* ok ok

* ok ok

6. 37
24.00- HR

6.
6. 353
11.

* KKk

24.00- HR

6.
6. 353
11.

* Kk * ok ok * Kk * Kk
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104 KP

95 BA

106 PH

96 LS

97 UD

TOTAL RAINFALL =

PEAK FLOW
+ (CFS)

+ 101.

* ok ok

PEAK FLOW
+ (CFS)

+ 101.

* KKk * KKk

107 KP

95 BA

109 PH

PLAN 3 FOR STATI ON P2
RUNOFF COVPUTATI

SUBBASI N RUNOFF DATA

SUBBASI N CHARACTERI STI CS
TAREA

PRECI PI TATI ON DATA

ON 25- YRS STORM I N BASI N

.03 SUBBASI N AREA

DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ..o o TP-40 o s TPAA9
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY  7-DAY 10- DAY

.70 1.22  2.90 3.98 4.50 5.92 7.64 9.74 .00 .00 .00 .00
STORM AREA = .03
SCS LSS RATE
STRTL .28 NI TIAL ABSTRACTI ON
CRVNBR 87.75 CURVE NUMBER
RTI VP .00 PERCENT | MPERVI OUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14 LAG
* %k
UNI T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES
36. 88. 71. 33. 16. 7. 3. 2. 1. 0.
* % x * % x * % x * % x
HYDROGRAPH AT STATI ON P2
FOR PLAN 3, RATIO = 1.00
9.74, TOTAL LOSS =  1.50, TOTAL EXCESS =  8.24
TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
(HR)
(CFs)
12.17 20. 7. 7. 7.
(1 NCHES) 5. 499 8.216 8.216 8.216
(AC FT) 10. 15. 15. 15.
CUMULATI VE AREA = .03 SQ M
* % x * ok x * %k * %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 3, RATIO = 1.00
TI VE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFs)
12.17 20. 7. 7. 7.
(1 NCHES) 5. 499 8.216 8.216 8.216
(AC-FT) 10. 15. 15. 15.
CUMULATI VE AREA = .03 SQ M
* % x * % % * % x * % x * % x * % x * % x * % x * % % * % x * k% * % % * % %
PLAN 4 FOR STATI ON P2

RUNOFF COVPUTATI

SUBBASI N RUNOFF DATA

SUBBASI N CHARACTERI STI CS
TAREA .03 SUBBASIN

PRECI PI TATI ON DATA

DEPTHS FOR

HEC-1 Results for Existing Condition
Vega Serenall, VegaBaga, P.R.

ON 50- YRS STORM I N BASI N

AREA

0- PERCENT HYPOTHETI CAL STORM
TP-40 ...............
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5-MN 15-M N 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10- DAY
.73 1.28 3.04 4.24 4.84 6.50 8.67 11.24 .00 .00 .00 .00
STORM AREA = .03
96 LS SCS LOSS RATE
STRTL .28 I NITIAL ABSTRACTI ON
CRVNBR 87.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
97 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14 LAG
* k %k
UNI' T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES
36. 88. 71. 33. 16. 7. 3. 2. 1. 0.
* % x * %k * %k * %k * %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 4, RATIO = 1.00
TOTAL RAINFALL =  11.24, TOTAL LCSS = 1.52, TOTAL EXCESS = 9.72
PEAK FLOW TI VE MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 107. 12.17 22. 9. 9. 9.
(1 NCHES) 6. 143 9. 688 9. 688 9. 688
(AC-FT) 11. 17. 17. 17.
CUMULATI VE AREA = .03 sQ M
* k %k * k %k * Kk * Kk * K %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 4, RATIO = 1.00
PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 107. 12.17 22. 9. 9. 9.
(I NCHES) 6.143 9. 688 9. 688 9. 688
(AC-FT) 11. 17. 17. 17.
CUMULATI VE AREA = .03 SQ M
* % x * % x * Kk k * % x * % x * %k * % x * %k * % x * Kk k * %k * %k * %k * %k * % x
110 KP PLAN 5 FOR STATI ON P2
RUNOFF COWPUTATI ON 100- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
95 BA SUBBASI N CHARACTERI STI CS
TAREA .03 SUBBASI N AREA
PRECI PI TATI ON DATA
112 PH DEPTHS FOR 0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6- HR 12- HR 24- HR 2- DAY 4- DAY 7- DAY 10- DAY
.76 1.33 3.16 4.47 5.15 7.06 9.72 12.81 .00 .00 .00 .00
STORM AREA = .03
96 LS SCS LOSS RATE
STRTL .28 I NITIAL ABSTRACTI ON
CRVNBR 87.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI OUS AREA
97 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14 LAG
HEC-1 Results for Existing Condition
9 26 0f 31
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* ok ok

UNI' T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES

36. 88. 71. 33. 16. 7. 3. 2. 1. 0.
* % x * %k * Kk k * ok k * %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 5, RATIO = 1.00
TOTAL RAINFALL = 12.81, TOTAL LOSS =  1.54, TOTAL EXCESS =  11.27
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 112. 12.17 24, 10. 10. 10.
(1 NCHES) 6. 757 11. 233 11.233 11.233
(AC FT) 12. 20. 20. 20.
CUMULATI VE AREA = .03 SQ M
* %k * %k * %k * %k * % x
HYDROGRAPH AT STATI ON P2
FOR PLAN 5, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFs)
+ 112. 12.17 24, 10. 10. 10.
(1 NCHES) 6. 757 11.233 11.233 11.233
(AC-FT) 12. 20. 20. 20.
CUMULATI VE AREA = .03 SQ M

Kkk kkKk kkKk kkKk kkKk kkKk kkKk kkKk KkkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk KkkKk kkKk kkKk KkkKk kkk kkk KkkKk kkk kkk kkk kkk kkk Kk*

kkkkhkkhkkkkkkkk

* *
113 KK * covB2 *
* *

kkkkhkkhkkhkkkkkk

COMVBI NE (E6 + P1+P2)

115 HC HYDROGRAPH CONVBI NATI ON
| COWP 3  NUMBER OF HYDROGRAPHS TO COMBI NE
* Kk k
* k ok * k ok * k ok * k ok * k ok

HYDROGRAPH AT STATI ON CcovB2
FOR PLAN 1, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)

+ 171. 12.17 27. 8. 8. 8.
(1 NCHES) 2.575 3.090 3.090 3.090
(AC-FT) 13. 16. 16. 16.

CUMULATI VE AREA = .10 SQ M

* %k * % x * % x * %k * %k

HYDROGRAPH AT STATI ON covB2
FOR PLAN 2, RATIO = 1.00

PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
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(CFS)

+ 254, 12.17 48. 16. 16. 16.
(I NCHES) 4.573 6.330 6.330 6.330
(AC-FT) 24. 33. 33. 33.
CUMULATI VE AREA = .10 SQ M
* % x * k% * % x * % % * % x

HYDROGRAPH AT STATI ON CcovB2
FOR PLAN 3, RATIO = 1.00

PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)

+ 282. 12.17 57. 21. 21. 21.
(I NCHES) 5. 486 8.191 8.191 8. 191
(AC-FT) 28. 42. 42. 42.

CUMULATI VE AREA = .10 SQ M

* %k * %k * %k * %k * % x

HYDROGRAPH AT STATI ON covB2
FOR PLAN 4, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFs)

+ 300. 12.17 64. 25. 25. 25,
(1 NCHES) 6.131 9. 662 9. 662 9. 662
(AC FT) 32. 50. 50. 50.

CUMULATI VE AREA = .10 SQ M

* ok x * % x * % x * % x * k%

HYDROGRAPH AT STATI ON CcovB2
FOR PLAN 5, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)

+ 315. 12.17 70. 29. 29. 29.
(1 NCHES) 6.746 11. 205 11. 205 11. 205
(AC FT) 35. 58. 58. 58.

CUMULATI VE AREA = .10 SQ M

Kkk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkk kkKk KkkKk kkKk kkKk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkk*

KAKAK AR AR AR A Kk

* *
116 KK * covB3 ¢
* *

KAKAK AR AR A KA Kk

COMBI NE ( E6+P1+P2+E5+E4)

118 HC HYDROGRAPH COMVBI NATI ON
| COWP 2 NUMBER OF HYDROGRAPHS TO COMBI NE
* Kk Kk
* Kk Kk * Kk Kk * Kk k * Kk k * Kk Kk

HYDROGRAPH AT STATI ON COovB3
FOR PLAN 1, RATIO = 1.00

PEAK FLOW TI VE MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
HEC-1 Results for Existing Condition CA Engineering é
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(CFS)

+ 337. 12.25 69. 20. 20. 20.
(1 NCHES) 2.180 2.602 2.602 2.602
(AC-FT) 34. 41, 41, 41.
CUMULATI VE AREA = .29 SQ M
* k %k * K %k * k %k * k %k * k %k

HYDROGRAPH AT STATI ON CcovB3
FOR PLAN 2, RATIO = 1.00

PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 549, 12.25 132. 45, 45, 45,
(I NCHES) 4.181 5. 692 5. 692 5. 692
(AC-FT) 65. 89. 89. 89.
CUMULATI VE AREA = .29 SQ M
* %k * %k * %k * %k * % x

HYDROGRAPH AT STATI ON COovB3
FOR PLAN 3, RATIO = 1.00

PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 625. 12.25 161. 59. 59. 59.
(I NCHES) 5.128 7.502 7.502 7.502
(ACGFT) 80. 117. 117. 117.
CUMULATI VE AREA = .29 SQ M
* k ok * k Kk * k ok * k ok * k ok

HYDROGRAPH AT STATI ON CovB3
FOR PLAN 4, RATIO = 1.00

PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 673. 12. 25 183. 70. 70. 70.
(1 NCHES) 5.802 8. 940 8. 940 8. 940
(AC FT) 91. 140. 140. 140.
CUMULATI VE AREA = .29 SQ M
* k ok * k ok * k ok * k ok * k ok

HYDROGRAPH AT STATI ON CcovB3
FOR PLAN 5, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 714, 12.25 203, 82. 82. 82.
(1 NCHES) 6. 447 10. 455 10. 455 10. 455
(AC-FT) 101. 163. 163. 163.
CUMULATI VE AREA = .29 SQ M
1

PEAK FLOW AND STAGE ( END- OF- PERI CD) SUMVARY FOR MULTI PLE PLAN- RATI O ECONOM C COMPUTATI ONS
FLOWS I N CUBI C FEET PER SECOND, AREA |IN SQUARE M LES
TIME TO PEAK I N HOURS

RATI S APPLI ED TO FLOWS
OPERATI ON STATI ON AREA PLAN RATIO 1
1.00
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HYDROGRAPH AT

HYDROGRAPH AT
+ E4

2 COMBI NED AT
+ COovB1

HYDROGRAPH AT
+ E6

HYDROGRAPH AT

HYDROGRAPH AT
+ P2

3 COMBI NED AT
+ covB2

HEC-1 Results for Existing Condition
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.11

.09

.20

.00

. 06

.03

.10

FLOW
TIME
FLOW
TIME
FLOW
TI ME
FLOW
TI ME
FLOW
TI ME

FLOW
TI ME
FLOW
TI ME
FLOW
TI ME
FLOW
TI ME
FLOW
TI ME

FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE

TI ME

100.
12.33
168.
12.33
193.
12.33
209.
12.33
222.
12.33

202.
12.42
341.
12. 42
391.
12.33
424.
12.33
453.
12.33

12.08
12.08

12.08
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2 COMBI NED AT
+ COovB3

*** NORMAL END OF HEG-1 ***

HEC-1 Results for Existing Condition
Vega Serenall, VegaBaga, P.R.

.29

TI ME

TI ME

FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE

12.17

12.17

337.
12. 25
549.
12. 25
625.
12. 25
673.
12. 25
714.
12. 25
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APPENDIX C

HEC-1 RESULTSFOR PROPOSED CONDITION

CA Engineering é




ko kk ok kK ok ok ok ok kR kK ok ok ok ok k ok kK k ok ok k ok ok k ok ok ok Kk ok ok ok kK ok kkkkhkkhkkhkhhkhkhkhkhkhkkkkkkkkkkkkkkkk k%

*

* * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U S. ARW CORPS OF ENG NEERS *
* JUN 1998 * * HYDROLOG C ENG NEERI NG CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
*  RGVHEC2000 HEC-1.COM  * * DAVI S, CALI FORNI A 95616 *
* * * *
* * * *
* * * *

RUN DATE  26NOVO7 TIME 11:23:57 (916) 756-1104

] P ]

X X XXKXXXXX XXXXX X
X X X X X XX
X X X X X
XHXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXX T XXXXX XXX

TH' S PROGRAM REPLACES ALL PREVI QUS VERSI ONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECLIGS, HECLDB, AND HECLKW

THE DEFI NI TIONS OF VARI ABLES - RTI MP- AND - RTI OR- HAVE CHANGED FROM THOSE USED W TH THE 1973- STYLE | NPUT STRUCTURE.
THE DEFI NI TI ON OF - AMSKK- ON RM CARD WAS CHANGED W TH REVI SI ONS DATED 28 SEP 81. THI S I S THE FORTRAN/7 VERSI ON
NEW OPTI ONS: DAMBREAK OUTFLOW SUBMERGENCE , SI NGLE EVENT DAMAGE CALCULATI ON, DSS: VRI TE STAGE FREQUENCY,

DSS: READ TI ME SERI ES AT DESI RED CALCULATI ON | NTERVAL LOSS RATE: GREEN AND AMPT | NFI LTRATI ON

KI NEMATI C WAVE: NEW FI NI TE DI FFERENCE ALGORI THM

HEC-1 Results for Proposed Condition 1of 31 CA Engineering é
Vega Serenall, VegaBaja, P.R. o




1
LI NE ID..

1 ID

2 ID

3 ID

4 ID

5 ID

6 ID

7 I'T

8 10

9 JP
10 KK
11 KP
12 BA
13 LS
14 ub
15 I'N
16 KM
17 PH
18 KP
19 KM
20 PH
21 KP
22 KM
23 PH
24 KP
25 KM
26 PH
27 KP
28 KM
29 PH
30 KK
31 KP
32 BA
33 LS
34 ub
35 I'N
36 KM
37 PH
38 KP
39 KM
40 PH
41 KP
42 KM
43 PH
44 KP
45 KM
46 PH
47 KP
48 KM
49 PH

1
LI NE ID..

50 KK
51 KM
52 HC
53 KK
54 KP
55 BA
56 LS
57 ub
58 I'N
59 KM
60 PH
61 KP
62 KM
63 PH
64 KP
65 KM
66 PH
67 KP
68 KM
69 PH

HEC-1 Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.

HEC-1 | NPUT

..... T 2 3 A B ... .6.......T.......8
HYDROLOG C ANALYSI S
PROJECT: VEGA SERENA I |
TRI ANGULAR DI STRI BUTI ON
FREQUENCY OF OCCURRENCE: 2, 10, 25, 50 AND 100 YEARS
CA ENG NEERI NG, NOVEMBER 2007
PROPOSED CONDI TI ON
5 289
3
5
E5
1
0.108
0 79.52
0. 385
15
RUNOFF COMPUTATI ON 2- YRS STORM | N BASI N
0.49 0.86 2.05 2.63 2.84  3.35
2
RUNOFF COMPUTATI ON 10- YRS STORM I N BASI N
0.64 1.13 2.68 3.60 4.01  5.11
3
RUNOFF COMPUTATI ON 25- YRS STORM I N BASI N
0.70 1.22  2.90 3.98  4.50  5.92
4
RUNOFF COMPUTATI ON 50- YRS STORM I N BASI N
0.73 1.28  3.04 4.24  4.84  6.50
5
RUNOFF COMPUTATI ON 100- YRS STORM | N BASI N
0.76  1.33  3.16 4.47 5.15  7.06
E4
1
0.088
0 79.75
0.276
15
RUNOFF COMPUTATI ON 2- YRS STORM | N BASI N
0.49 0.86 2.05 2.63 2.84  3.35
2
RUNOFF COMPUTATI ON 10- YRS STORM I N BASI N
0.64 1.13 2.68 3.60 4.01  5.11
3
RUNOFF COMPUTATI ON 25- YRS STORM I N BASI N
0.70 1.22  2.90 3.98  4.50  5.92
4
RUNOFF COMPUTATI ON 50- YRS STORM I N BASI N
0.73 1.28 3.04 4.24 4.84  6.50
5
RUNOFF COMPUTATI ON 100- YRS STORM | N BASI N
0.76 1.33  3.16  4.47 5.15  7.06
HEC-1 | NPUT
..... T 20 8 A . . .5 ... .6.......7.......8
COMVB1
COMVBI NE (E4 +E5)
2
E6
1
0. 002
0 79.00
0. 067
15
RUNOFF COMPUTATI ON 2- YRS STORM | N BASI N
0.49 0.86 2.05 2.63 2.84  3.35
2
RUNOFF COMPUTATI ON 10- YRS STORM I N BASI N
0.64 1.13 2.68 3.60 4.01  5.11
3
RUNOFF COMPUTATI ON 25- YRS STORM I N BASI N
0.70 1.22  2.90 3.98  4.50  5.92
4
RUNOFF COMPUTATI ON 50- YRS STORM I N BASI N
0.73 1.28 3.04 4.24 4.84  6.50
20of 31

.77

.30

.64

.67

.72

.77

.30

.64

.67

.72

.77

.30

.64

.67

PAGE 1

.44

.83

.74

11.

24

12.81

.44

.83

.74

11.

24

12.81

PAGE 2

10

.44

.83

.74

11. 24
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116
117
118
119

KK
KM
HC
7z

5
RUNOFF COVPUTATI ON 100- YRS STORM | N BASI N
0.76 1.33 3.16 4. 47
P1
1
0. 0609
0 93. 00
0. 17
15
RUNOFF COWPUTATI ON 2- YRS STORM | N BASI N
0.49 0. 86 2. 05 2.
2
RUNOFF COWPUTATI ON 10- YRS STORM I N
0. 64 1.13 2.68 3.
3
RUNOFF COWPUTATI ON 25- YRS STORM I N
0.70 1.22 2.90 3.
4
RUNOFF COWVPUTATI ON 50- YRS STORM I N
0.73 1.28 3.04 4.
5
RUNOFF COVPUTATI ON 100- YRS STORM | N BASI N
0.76 1.33 3.16 4. 47
P2
1
0. 0338
0 93. 00
0.142
15
RUNOFF COWPUTATI ON 2- YRS STORM | N BASI N
0.49 0. 86 2. 05 2.63
HEC- 1 | NPUT
...... 1.......2.......8 ... 4 ... ...5 ...
2
RUNOFF COWPUTATI ON 10- YRS STORM I N BASI N
0. 64 1.13 2.68 3.60
3
RUNOFF COWPUTATI ON 25- YRS STORM | N BASI N
0.70 1.22 2.90 3.98
4
RUNOFF COVPUTATI ON 50- YRS STORM I N BASI N
0.73 1.28 3.04 4.24
5
RUNOFF COVPUTATI ON 100- YRS STORM | N BASI N
0.76 1.33 3.16 4. 47
CcovB2

COMVBI NE ( E6+P1+P2)
3

PrRAKA KKK KKK KKK KKK KA KKK IR KKK KK IR AKX KKKk h kK

*

*
*
*
*
*
*
*

FLOOD HYDROGRAPH PACKAGE

JUN 1998

VERSION 4.1

RGVHEC2000
RUN DATE

]

26NOVO7  TIME

QUTPUT CONT
| PRNT

COVB3
COMBI NE ( E6+P1+P2+E5+E4)
2
*
(HEG-1)  *
*
*
HEC-1.COM  *
11:23:57  *
*
*

HYDROLOG C ANALYSI S
PROQJECT: VEGA SERENA 11
TRI ANGULAR DI STRI BUTI ON

.15

. 84

.01

.50

.84

.15

.01

.50

.84

.15

FREQUENCY OF OCCURRENCE: 2, 10, 25, 50 AND 100 YEARS

CA ENG NEERI NG, NOVEMBER 2007
PROPCSED CONDI TI ON

ROL VARI ABLES
3 PRI NT CONTROL

HEC-1 Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.
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9.72 12.81
3.77 4.44
6.30  7.83
7.64  9.74
8.67 11.24
9.72 12.81
3.77 4.44

PAGE 3
....... 9......10
6.30  7.83
7.64  9.74
8.67 11.24
9.72 12.81

L R

* *
* U S. ARMY CORPS OF ENG NEERS *
* HYDROLOGI C ENG NEERI NG CENTER ~ *
* 609 SECOND STREET *
* DAVI S, CALI FORNI A 95616 *
* (916) 756- 1104 *
* *
* *

P ]
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| PLOT

0 PLOT CONTRCOL

QSCAL 0. HYDROGRAPH PLOT SCALE
1T HYDROGRAPH TI ME DATA
NM N 5 MNUTES I N COVPUTATI ON | NTERVAL
| DATE 1 0 STARTI NG DATE
I TI ME 0000 STARTI NG TI ME
NQ 289 NUMBER OF HYDROGRAPH ORDI NATES
NDDATE 2 0 ENDI NG DATE
NDTI ME 0000 ENDING TI ME
I CENT 19 CENTURY MARK
COWPUTATI ON | NTERVAL . 08 HOURS
TOTAL TIME BASE  24.00 HOURS
ENGLI SH UNI TS
DRAI NAGE AREA SQUARE M LES
PRECI PI TATI ON DEPTH | NCHES
LENGTH, ELEVATI ON FEET
FLOW CUBI C FEET PER SECOND
STORAGE VOLUME ACRE- FEET
SURFACE AREA ACRES

TEMPERATURE
JP MULTI - PLAN OPTI ON
NPLAN
JR MULTI - RATI O OPTI ON

DEGREES FAHRENHEI T

5 NUMBER OF PLANS

RATI OS OF RUNOFF

1.00

KkKk kkKk KkK

KAKEK AR AR A KA Kk

* *
10 KK * ES *
* *

KAKEK KK AR A KA Kk

* KKk

* KKk

* KKk * KKk

.... TP-49
4-DAY  7-DAY
.00 .00

11 KP PLAN 1 FOR STATION E5
RUNOFF COVPUTATI ON 2- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
12 BA SUBBASI N CHARACTERI STI CS
TAREA .11 SUBBASI N AREA
PRECI Pl TATI ON DATA
17 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40
5-MN 15-MN 60-MN 2-HR 3-HR 6- HR 12- HR 24- HR 2- DAY
.49 . 86 2. 05 2.63 2.84 3.35 3.77 4,44 .00
STORM AREA = .11
13 LS SCS LOSS RATE
STRTL .52 I NITI AL ABSTRACTI ON
CRVNBR 79.52 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
14 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .38 LAG
* %k
UNI T HYDROGRAPH
25 END- OF- PERI OD ORDI NATES
12. 37. 77. 111. 122. 116. 99. 74.
28 20 15. 11. 8. 6. 4. 3.
1 1 1. 0. 0.
* %k * %k * %k * %k * %k
HYDROGRAPH AT STATI ON E5
HEC-1 Results for Proposed Condition
i 4of 31

Vega Serenall, VegaBaga, P.R.

* KKk

10- DAY
.00

Kkk kkk kkk kkKk kkKk kkk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkk kkk kkk kkk kkKk kkk kkk Kkkk kkk kkk kkk Kkkk kkk Kk*

* KKk
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TOTAL RAI NFALL =

PEAK FLOW
+ (CFS)

+ 106.

PEAK FLOW
+ (CFS)

+ 106.

18 KP

12 BA

20 PH

13 LS

14 UD

* KKk

TOTAL RAI NFALL =

PEAK FLOW
+ (CFS)
+ 180.

HEC-1 Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.

FOR PLAN 1, RATIO = 1.00

4.44, TOTAL LGCSS = 2.07, TOTAL EXCESS = 2.37

TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
(HR)
(CFS)
12.50 23. 7. 7. 7.
(1 NCHES) 1.988 2.350 2.350 2.350
(AC-FT) 11. 14, 14, 14,
CUMULATI VE AREA = .11 SQ M
* k% * % x * % x * k%
HYDROGRAPH AT STATI ON E5
FOR PLAN 1, RATIO = 1.00
TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.50 23. 7. 7. 7.
(1 NCHES) 1.988 2.350 2.350 2.350
(AC FT) 11. 14. 14. 14.
CUMULATI VE AREA = .11 SQ M
* % x * % x * % x * % x * % x * % x * % x * % x * k%
PLAN 2 FOR STATI ON E5

RUNOFF COVPUTATI ON 10- YRS STORM I N BASI N

SUBBASI N RUNOFF DATA

SUBBASI N CHARACTERI STI CS
TAREA .11 SUBBASI N AREA

PRECI PI TATI ON DATA

DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ..o oo TP-A0 i
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2- DAY

.64 1.13 2.68 3.60 4.01 511  6.30  7.83 .00
STORM AREA = 11
SCS LOSS RATE
STRTL .52 I NITI AL ABSTRACTI ON
CRVNBR 79.52 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI OUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
TLAG .38 LAG
* K %k
UNI T HYDROGRAPH
25 END- OF- PERI OD ORDI NATES
12. 37. 77. 111. 122. 116. 99. 74.
28. 20. 15. 11. 8. 6. 4.
1. 1. 1. 0. 0.
* k% * k %k * k %k * Kk
HYDROGRAPH AT STATI ON E5
FOR PLAN 2, RATIO = 1.00
7.83, TOTAL LOSS =  2.42, TOTAL EXCESS =  5.41
TIMVE MAXI MUM AVERAGE FLOW
6- HR 24-HR 72- HR 24.00- HR
(HR)
(CFS)
12. 42 46. 16. 16. 16.
(1 NCHES) 3.991 5. 359 5. 359 5.359
(AC-FT) 23, 31. 31. 31.
50f 31

* KKk * KKk
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CUMULATI VE AREA = .11 SQ M
* Kk k * Kk Kk * Kk k * Kk k * Kk k
HYDROGRAPH AT STATI ON E5

FOR PLAN 2, RATIO = 1.00

PEAK FLOW TIME MAXI MUM AVERAGE FLOW

6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 180. 12. 42 46. 16. 16. 16.
(1 NCHES) 3.991 5.359 5.359 5.359
(AC-FT) 23. 31. 31. 31.
CUMULATI VE AREA = .11 SQ M
* %k * %k * % x * %k * %k * %k * %k * %k * % x * %k * %k
21 KP PLAN 3 FOR STATI ON E5

RUNOFF COVPUTATI ON 25- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA

12 BA SUBBASI N CHARACTERI STI CS
TAREA .11 SUBBASIN AREA

PRECI PI TATI ON DATA

23 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40

5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY

.70 1.22 2.90 3.98 4.50 5.92 7.64 9.74

STORM AREA = L11
13 LS SCS LGOSS RATE
STRTL .52 INITIAL ABSTRACTI ON
CRVNBR 79.52 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
14 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .38 LAG
* Kk k
UNI' T HYDROGRAPH
25 END- OF- PERI OD ORDI NATES
12. 37. 77. 111. 122. 116. 99.
28. 20. 15. 11. 8. 6. 4.
1. 1. 1. 0. 0.
* k ok * k ok * k ok * k ok * k ok
HYDROGRAPH AT STATI ON E5

FOR PLAN 3, RATIO = 1.00

TOTAL RAI NFALL 9.74, TOTAL LCSS = 2.53, TOTAL EXCESS = 7.21

PEAK FLOW TIME MAXI MUM AVERAGE FLOW

6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 208. 12. 42 58. 21. 21. 21.
(1 NCHES) 4,954 7.140 7.140 7.140
(AC-FT) 29. 41. 41. 41.
CUMULATI VE AREA = .11 SQ M
* %k * % x * %k * %k * %k
HYDROGRAPH AT STATI ON E5
FOR PLAN 3, RATIO = 1.00
PEAK FLOW TI VE MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
HEC-1 Results for Proposed Condition
i 60of 31
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* ok ok

TP-49 ....
4-DAY  7-DAY
.00 .00

* ko * Kk

10- DAY
.00

* Kk * Kk
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+ (CFS) (HR)

(CFS)
+ 208. 12. 42 58.
(I NCHES) 4.954
(AC-FT) 29.

CUMULATI VE AREA =

24 KP PLAN 4 FOR STATI ON ES

21. 21. 21.
7.140 7.140 7.140
a1. a1. a1.
.11 SQM
* % x * % % * k% * % x * % x * % x * k%

RUNOFF COVPUTATI ON 50- YRS STORM I N BASI N

SUBBASI N RUNOFF DATA

12 BA SUBBASI N CHARACTERI STI CS

TAREA .11 SUBBASI N AREA

PRECI PI TATI ON DATA

26 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... s TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
.73 1.28 3.04 4.24 4.84 6. 50 8. 67 11. 24 .00 .00 .00
STORM AREA = .11
13 LS SCS LOSS RATE
STRTL .52 INITIAL ABSTRACTI ON
CRVNBR 79.52 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
14 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .38 LAG

UNI' T HYDROGRAPH
25 END- OF- PERI OD ORDI NATES

12. 37. 77. 111. 122. 116. 99. 74. 51.
28. 20. 15. 11. 8. 6. 4. 3. 2.
1 1. 1 0. 0.
* Kk Kk * Kk k * Kk Kk * Kk k * Kk Kk
HYDROGRAPH AT STATI ON E5

FOR PLAN 4, RATIO = 1.00

TOTAL RAI NFALL 11. 24, TOTAL LGSS =

PEAK FLOW TI ME

2.59, TOTAL EXCESS = 8. 65

MAXI MUM AVERAGE FLOW

6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)

+ 226. 12. 42 66. 25. 25. 25,

(1 NCHES) 5.643 8. 559 8. 559 8.559

(ACFT) 33. 49, 49, 49,
CUMULATI VE AREA = .11 SQ M

* % x * % x * % x * % x * % x

HYDROGRAPH AT STATI ON E5

FOR PLAN 4, RATIO = 1.00

PEAK FLOW TIME

6- HR
+  (CFS) (HR)
(CFS)
+ 226. 12.42 66.
(I NCHES) 5. 643
(AC-FT) 33.

CUMULATI VE AREA =

* ok ok * ok ok * ok ok * ok ok * ok ok * ok ok

HEC-1 Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.

MAXI MUM AVERAGE FLOW

24-HR 72-HR 24.00- HR
25. 25. 25.
8.559 8. 559 8. 559
49. 49. 49.
.11 SQ M
* %k * %k * %k * % x * %k * %k * %k
7of 31
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27 KP

12 BA

29 PH

13 LS

14 UD

TOTAL RAINFALL =

PEAK FLOW
+ (CF9)
+ 241.
* %k %
PEAK FLOW
+ (CF9)
+ 241.
*kKk kkk kkk
30 KK

* ok ok * ok ok

PLAN 5 FOR STATI ON E5

RUNOFF COVPUTATI ON 100- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA

SUBBASI N CHARACTERI STI CS
TAREA

PRECI PI TATI ON DATA

DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ..o oo TP-40 oo
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR  2- DAY
.76 1.33  3.16 4.47 5,15  7.06  9.72 12.81 .00
STORM AREA = 11
SCS LSS RATE
STRTL .52 NI TIAL ABSTRACTI ON
CRVNBR 79.52 CURVE NUMBER
RTI VP .00 PERCENT | MPERVI OUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
TLAG .38 LAG
* %k
UNI T HYDROGRAPH
25 END- OF- PERI OD ORDI NATES
12. 37. 77. 111. 122. 116. 99. 74.
28. 20. 15. 11. 8. 6. 4, 3.
1. 1. 1. 0. 0.
* k %k * Kk * Kk * Kk %k
HYDROGRAPH AT STATI ON E5
FOR PLAN 5, RATIO = 1.00
12.81, TOTAL LOSS =  2.64, TOTAL EXCESS =  10.16
TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.42 73. 29. 29. 29.
(1 NCHES) 6. 302 10. 057 10. 057 10. 057
(AC FT) 36. 58. 58. 58.
CUMULATI VE AREA = .11 SQ M
* % x * % x * %k * %k
HYDROGRAPH AT STATI ON E5
FOR PLAN 5, RATIO = 1.00
TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFs)
12.42 73. 29. 29. 29.
(1 NCHES) 6. 302 10. 057 10. 057 10. 057
(AC-FT) 36. 58. 58. 58.
CUMULATI VE AREA = .11 SQ M

kkk kkk kkk kkk kkk kkk kkk kk*

kkkkhkkhkkhkkkkkk

* *
* E4 *
* *

kkkkhkkhkkkkkkkk

* ok ok * ok ok * ok ok * ok ok

HEC-1 Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.

.11 SUBBASI N AREA

kkk kkk kkk kkk kkk kk*

* ok ok * ok ok * ok ok * ok ok * Kk
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* Kk

TP- 49
4- DAY

7- DAY
.00

* Kk

10- DAY
.00

* ok ok

* ok ok

kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk *kk *k*

* ok ok * Kk
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31 KP PLAN 1 FOR STATI ON E4
RUNOFF COVPUTATI ON 2- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA

32 BA SUBBASI N CHARACTERI STI CS
TAREA .09 SUBBASI N AREA

PRECI PI TATI ON DATA

37 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-4A0 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.49 . 86 2.05 2.63 2.84 3.35 3.77 4.44 .00 .00 .00 .00
STORM AREA = .09
33 LS SCS LGSS RATE
STRTL .51 INITIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
34 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .28 LAG

* ok ok

UNI' T HYDROGRAPH
19 END- OF- PERI OD ORDI NATES

21. 69. 123. 133. 114, 79. 49. 33. 21. 14.
9. 6. 4, 3. 2. 1. 1. 0. 0.
* % x * % x * % x * % x * % x
HYDROGRAPH AT STATI ON E4
FOR PLAN 1, RATIO = 1.00
TOTAL RAINFALL =  4.44, TOTAL LOSS =  2.05, TOTAL EXCESS =  2.39
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 100. 12.33 19. 6. 6. 6.
(1 NCHES) 2.006 2.375 2.375 2.375
(AC-FT) 9. 11. 11. 11.
CUMULATI VE AREA = .09 SQ M
* %k * % x * %k * %k * %k
HYDROGRAPH AT STATI ON E4
FOR PLAN 1, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFs)
+ 100. 12.33 19. 6. 6. 6.
(1 NCHES) 2.006 2.375 2.375 2.375
(AC-FT) 9. 11. 11. 11.
CUMULATI VE AREA = .09 SQ M
* % x * % x * k% * % x * k x * % x * % x * % x * % x * % x * k% * k% * k% * % % * % %
38 KP PLAN 2 FOR STATI ON E4

RUNOFF COVPUTATI ON 10- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA

32 BA SUBBASI N CHARACTERI STI CS
TAREA .09 SUBBASI N AREA

PRECI PI TATI ON DATA

40 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM

HEC-1 Results for Proposed Condition

Vega Serenall, VegaBaja, PR. 9of 31

* KKk * KKk

CA Engineering é




33 LS

34 UD

* ok ok

TOTAL RAI NFALL =

PEAK FLOW
+ (CFS)

+ 168.

PEAK FLOW
+ (CFS)

+ 168.

* KKk * KKk

41 KP

32 BA

43 PH

33 LS

34 UD

HEC-1 Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.

e HYDRO-35 .. ... o TP-40 .o TP-49 .. ..
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7- DAY
.64 1.13 2.68 3.60 4.01 5.11  6.30  7.83 .00 .00 .00
STORM AREA = .09
SCS LOSS RATE
STRTL .51 I NITIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
TLAG .28 LAG
* % x
UNI T HYDROGRAPH
19 END- OF- PERI OD ORDI NATES
21. 69. 123, 133, 114, 79. 49, 33. 21.
9. 6. 4. 3. 2. 1. 1. 0. 0.
* Kk k * %k * %k * %k
HYDROGRAPH AT STATI ON E4
FOR PLAN 2, RATIO = 1.00
7.83, TOTAL LOSS =  2.39, TOTAL EXCESS =  5.44
TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.33 38. 13. 13. 13.
(1 NCHES) 4.011 5. 400 5. 400 5. 400
(AC-FT) 19. 25. 25. 25.
CUMULATI VE AREA = .09 SQ M
* % x * % x * % x * % %
HYDROGRAPH AT STATI ON E4
FOR PLAN 2, RATIO = 1.00
TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.33 38. 13. 13. 13.
(1 NCHES) 4.011 5. 400 5. 400 5. 400
(AC FT) 19. 25. 25. 25.
CUMULATI VE AREA = .09 SQ M
* % x * k% * % x * % % * k% * % % * % x * % x * k% * % x * k%
PLAN 3 FOR STATI ON E4
RUNOFF COMPUTATI ON 25- YRS STORM | N BASI N
SUBBASI N RUNCFF DATA
SUBBASI N CHARACTERI STI CS
TAREA .09 SUBBASI N AREA
PREC! Pl TATI ON DATA
DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
e HYDRO-35 ..o oo TP-40 .o TP-49 .. ..
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7- DAY
.70 1.22  2.90 3.98 4.50 5.92 7.64  9.74 .00 .00 .00
STORM AREA = .09
SCS LOSS RATE
STRTL .51 NI TIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI VP .00 PERCENT | MPERVI OUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
10of 31
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TOTAL RAINFALL =

PEAK FLOW
+ (CFS)

+ 193.

* ok ok

PEAK FLOW
+ (CFS)

+ 193.

* ok ok * ok ok

44 KP

32 BA

46 PH

33 LS

34 UD

* ok ok

TLAG .28 LAG
* Kk
UNI' T HYDROGRAPH
19 END- OF- PERI OD ORDI NATES
21 69 123. 133. 114. 79. 49.
9 6 4. 3. 2. 1. 1.
* k ok * k ok * k ok * k ok
HYDROGRAPH AT STATI ON E4
FOR PLAN 3, RATIO = 1.00
9.74, TOTAL LCSS = 2.50, TOTAL EXCESS = 7.24

TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.33 47. 17. 17. 17.
(1 NCHES) 4.974 7.189 7.189 7.189
(AC FT) 23. 34, 34, 34.
CUMULATI VE AREA = .09 SQ M
* %k * %k * % x * ok x
HYDROGRAPH AT STATI ON E4
FOR PLAN 3, RATIO = 1.00
TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.33 47. 17. 17. 17.
(1 NCHES) 4.974 7.189 7.189 7.189
(AC-FT) 23. 34, 34, 34,
CUMULATI VE AREA = .09 SQ M
* %k * % x * %k * %k * %k * %k * % x * %k
PLAN 4 FOR STATI ON E4

RUNOFF COVPUTATI ON 50- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA

SUBBASI N CHARACTERI STI CS

TAREA

.09 SUBBASI N AREA

PRECI PI TATI ON DATA

4- DAY

21. 14.

* Kk * ok ok * ok ok

TP-49 ...........
7- DAY 10- DAY
.00 .00 .00

21. 14.

DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...t v TP-40 oo
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR  2-DAY
.73 1.28 3.04 4.24 4.84 6.50 8.67 11.24 .00
STORM AREA = .09
SCS LOSS RATE
STRTL .51 | NITIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI OUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
TLAG .28 LAG
* %k
UNI T HYDROGRAPH
19 END- OF- PERI OD ORDI NATES
21 69 123. 133. 114. 79. 49. 33.
9 6 4. 3. 2. 1. 1. 0.
* %k * %k * %k * %k
HYDROGRAPH AT STATI ON E4
11of 31

HEC-1 Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.
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FOR PLAN 4, RATIO = 1.00

TOTAL RAINFALL = 11.24, TOTAL LOSS =  2.56, TOTAL EXCESS =  8.68
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 209. 12.33 54, 20. 20. 20.
(1 NCHES) 5. 662 8.614 8.614 8.614
(AC-FT) 27. 40. 40. 40.
CUMULATI VE AREA = .09 SQ M
* k% * k% * % x * % x * k%
HYDROGRAPH AT STATI ON E4
FOR PLAN 4, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 209. 12.33 54, 20. 20. 20.
(1 NCHES) 5. 662 8.614 8.614 8.614
(AC FT) 27. 40. 40. 40.
CUMULATI VE AREA = .09 SQ M
* % x * % x * % x * % x * % x * % x * % x * % x * % x * % x * % x * k x * % x * ok x * % x * % % * k%
47 KP PLAN 5 FOR STATI ON E4

RUNOFF COVPUTATI ON 100- YRS STORM I N BASI N
SUBBASI N RUNOFF DATA

32 BA SUBBASI N CHARACTERI STI CS
TAREA .09 SUBBASI N AREA

PRECI PI TATI ON DATA

49 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... s TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.76 1.33 3.16 4. 47 5.15 7.06 9.72 12.81 .00 .00 .00 .00
STORM AREA = .09
33 LS SCS LGSS RATE
STRTL .51 INTIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
34 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .28 LAG

* KKk

UNI' T HYDROGRAPH
19 END- OF- PERI OD ORDI NATES

21. 69. 123. 133. 114. 79. 49, 33. 21. 14.
9. 6. 4. 3. 2. 1. 1. 0. 0.
* % x * % x * % x * % x * % x
HYDROGRAPH AT STATI ON E4
FOR PLAN 5, RATIO = 1.00
TOTAL RAINFALL = 12.81, TOTAL LOSS =  2.61, TOTAL EXCESS =  10.20
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 222. 12.33 60. 24, 24, 24,
(1 NCHES) 6. 320 10. 119 10. 119 10. 119
(AG FT) 30. 47. 47. 47.
HEC-1 Results for Proposed Condition M
i 120f 31
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CUMULATI VE AREA = .09 sQ M

* %k * %k * %k * % x * %k
HYDROGRAPH AT STATI ON E4
FOR PLAN 5, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 222. 12.33 60. 24, 24, 24,
(1 NCHES) 6.320 10. 119 10. 119 10. 119
(AC-FT) 30. 47. 47. 47.
CUMULATI VE AREA = .09 SQ M

kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk *k*

kkkkkkhkkkkkkkk

* *
50 KK * covwBl *
* *

kkkkhkkhkkkkkkkk

COMVBI NE (E4 +ES5)

52 HC HYDROGRAPH COMBI NATI ON
| COwP 2 NUMBER OF HYDROGRAPHS TO COMVBI NE
* k ok
* k ok * k ok * k ok * k ok * k ok

HYDROGRAPH AT STATI ON covBl
FOR PLAN 1, RATIO = 1.00

PEAK FLOW TIME MAX| MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)

+ 202. 12. 42 42. 12. 12. 12.
(I NCHES) 1. 996 2.361 2.361 2.361
(AC-FT) 21. 25. 25. 25.

CUMULATI VE AREA = .20 SQ M

* %k * % x * % x * %k * %k

HYDROGRAPH AT STATI ON COovB1
FOR PLAN 2, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFs)

+ 341, 12. 42 84. 28. 28. 28.
(1 NCHES) 3.999 5.378 5.378 5.378
(ACFT) 42. 56. 56. 56.

CUMULATI VE AREA = .20 SQ M

* % x * % x * % x * % x * % x

HYDROGRAPH AT STATI ON COovB1
FOR PLAN 3, RATIO = 1.00

PEAK FLOW TI VE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 391. 12.33 105. 38. 38. 38.
(1 NCHES) 4.963 7.162 7.162 7.162
(AC FT) 52. 75. 75. 75.

CA Engineering é
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CUMULATI VE AREA =

* Kk * Kk * ok ok

HYDROGRAPH AT STATI ON
FOR PLAN 4, RATIO =

.20 SQ M

* ok ok * Kk

COovB1

1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 424, 12.33 119. 45, 45, 45,
(1 NCHES) 5.651 8.584 8.584 8.584
(AC-FT) 59. 90. 90. 90.
CUMULATI VE AREA = .20 SQ M
* % x * %k * %k * %k * %k
HYDROGRAPH AT STATION  COMVBL
FOR PLAN 5, RATI O = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 453, 12.33 133. 53, 53, 53,
(1 NCHES) 6.310 10. 084 10. 084 10. 084
(AC FT) 66. 105. 105. 105.
CUMULATI VE AREA = .20 SQ M

Kkk kkk kkKk kkKk kkk kkKk kkk kkk kkk kkk Kk*

KAKEK KK AR A KA Kk

* *
53 KK * E6 *
* *
ERE R R R EEEEEE RS
* %k * %k * %k * % x * %k * % x * % x * %k * %k * %k * %k * %k * %k
54 KP PLAN 1 FOR STATION E6
RUNOFF COVPUTATI ON 2- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
55 BA SUBBASI N CHARACTERI STI CS
TAREA .00 SUBBASI N AREA
PRECI PI TATI ON DATA
60 PH DEPTHS FOR 0- PERCENT HYPOTHETI CAL STORM
e HYDRO-35 ...... ... . . TP-40 . ... e TP-49 . ...
5-MN 15-MN 60-MN 2-HR 3-HR 6- HR 12- HR 24-HR 2- DAY 4- DAY 7- DAY
.49 . 86 2. 05 2.63 2.84 3.35 3.77 4. 44 .00 .00 .00
STORM AREA = .00
56 LS SCS LOSS RATE
STRTL .53 I NITI AL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI OUS AREA
57 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG
* %k
UNI T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES
8 6. 2 0. 0. 0.
* %k * %k * %k * %k * %k
HEC-1 Results for Proposed Condition
i 140f 31

Vega Serenall, VegaBaga, P.R.
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HYDROGRAPH AT STATI ON E6
FOR PLAN 1, RATIO = 1.00

TOTAL RAINFALL =  4.44, TOTAL LOSS =  2.11, TOTAL EXCESS =  2.33
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFs)
+ 3. 12.08 0. 0. 0. 0.
(1 NCHES) 1.956 2.323 2.323 2.323
(AC-FT) 0. 0. 0. 0.
CUMULATI VE AREA = .00 SQ M
* % x * % % * % x * % x * k%
HYDROGRAPH AT STATI ON E6
FOR PLAN 1, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 3. 12.08 0. 0. 0. 0.
(1 NCHES) 1.956 2.323 2.323 2.323
(AC FT) 0. 0. 0. 0.
CUMULATI VE AREA = .00 SQ M
* % x * % x * % x * % x * % x * % x * % x * % x * % x * k% * % x * % x * % x * % x * % x * k% * k%
61 KP PLAN 2 FOR STATI ON E6

RUNOFF COVPUTATI ON 10- YRS STORM I N BASI N
SUBBASI N RUNOFF DATA

55 BA SUBBASI N CHARACTERI STI CS
TAREA .00 SUBBASIN AREA

PRECI PI TATI ON DATA

63 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... s TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
. 64 1.13 2.68 3.60 4.01 5.11 6. 30 7.83 .00 .00 .00 .00
STORM AREA = .00
56 LS SCS LOCSS RATE
STRTL .53 INTIAL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
57 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG

* KKk

UNI' T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES

8. 6. 2. 0. 0. 0.
* % x * % x * % x * % x * ok x
HYDROGRAPH AT STATI ON E6
FOR PLAN 2, RATIO = 1.00
TOTAL RAINFALL =  7.83, TOTAL LOSS =  2.48, TOTAL EXCESS =  5.35
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 6. 12.08 1. 0. 0. 0.
(1 NCHES) 3. 957 5. 340 5. 340 5. 340
(AG FT) 0. 1. 1. 1.
HEC-1 Results for Proposed Condition M
i 150f 31
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CUMULATI VE AREA = .00 sQ M

* Kk * Kk * Kk * Kk

HYDROGRAPH AT STATI ON E6
FOR PLAN 2, RATIO = 1.00

* ko

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 6. 12.08 1. 0. 0. 0.
(1 NCHES) 3.957 5.340 5.340 5.340
(AC-FT) 0. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* %k * %k * % x * %k * %k * %k * %k * %k * %k * % x * %k * %k * %k * %k * %k
64 KP PLAN 3 FOR STATI ON E6
RUNOFF COMPUTATI ON 25- YRS STORM | N BASI N
SUBBASI N RUNCFF DATA
55 BA SUBBASI N CHARACTER! STI CS
TAREA .00 SUBBASI N AREA
PRECI PI TATI ON DATA
66 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO 35 .. ... oo TP-A0 oo i TPAA9
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10- DAY
.70 1.22 2.90 3.98 4.50 592 7.64  9.74 .00 .00 .00 .00
STORM AREA = .00
56 LS SCS LOSS RATE
STRTL .53 | NITIAL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
RTI VP .00 PERCENT | MPERVI QUS AREA
57 WD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG
* %k
UNI T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES
8. 6. 2. 0. 0. 0.
* % x * % x * % x * %k * Kk k
HYDROGRAPH AT STATI ON E6

FOR PLAN 3, RATIO = 1.00

2.59, TOTAL EXCESS =

TOTAL RAINFALL = 9.74, TOTAL LCSS =

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR
+ (CF9) (HR)
(CFS)
+ 7. 12.08 1. 0. 0.
(1 NCHES) 4.924 7.132 7.132
(AC-FT) 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* %k * % x * %k * %k
HYDROGRAPH AT STATI ON E6
FOR PLAN 3, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR
+ (CF9) (HR)

(CFS)

HEC-1 Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.
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* ok ok

24.00- HR
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+ 7. 12.08 1. 0. 0. 0.

(I NCHES) 4.924 7.132 7.132 7.132
(AC-FT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* % x * k% * k% * % x * k% * % x * % x * % % * % x * k% * k% * % % * k% * % % * % x
67 KP PLAN 4 FOR STATI ON E6

RUNOFF COVPUTATI ON 50- YRS STORM I N BASI N

SUBBASI N RUNOFF DATA

55 BA SUBBASI N CHARACTERI STI CS
TAREA .00 SUBBASI N AREA

PRECI PI TATI ON DATA

69 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... s TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.73 1.28 3.04 4.24 4.84 6. 50 8. 67 11. 24 .00 .00 .00 .00
STORM AREA = .00
56 LS SCS LGSS RATE
STRTL .53 INTIAL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
57 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG

UNI T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES

8. 6. 2. 0. 0. 0.
* ok x * % x * % x * % x * % %
HYDROGRAPH AT STATI ON E6
FOR PLAN 4, RATIO = 1.00
TOTAL RAINFALL = 11.24, TOTAL LOSS =  2.66, TOTAL EXCESS =  8.58
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 7. 12.08 1. 0. 0. 0.
(I NCHES) 5.616 8.562 8.562 8. 562
(AC-FT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* % x * % x * % % * % x * % x
HYDROGRAPH AT STATI ON E6
FOR PLAN 4, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 7. 12.08 1. 0. 0. 0.
(I NCHES) 5.616 8.562 8.562 8. 562
(AC-FT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* %k * %k * %k * % x * %k * %k * %k * %k * % x * %k * %k * %k * %k * % x * %k
70 KP PLAN 5 FOR STATI ON E6

RUNOFF COVPUTATI ON 100- YRS STORM | N BASI N
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SUBBASI N RUNOFF DATA

55 BA SUBBASI N CHARACTERI STI CS
TAREA .00 SUBBASIN AREA

PRECI PI TATI ON DATA

72 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.76 1.33 3.16 4.47 5.15 7.06 9.72 12.81 .00 .00 .00 .00
STORM AREA = .00
56 LS SCS LGSS RATE
STRTL .53 INITI AL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
57 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG

* ok ok

UNI' T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES

8. 6. 2. 0. 0. 0.
* %k * %k * %k * % x * %k
HYDROGRAPH AT STATI ON E6
FOR PLAN 5, RATIO = 1.00
TOTAL RAINFALL = 12.81, TOTAL LOSS =  2.72, TOTAL EXCESS =  10.09
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 8. 12.08 1. 1. 1. 1.
(1 NCHES) 6.278 10. 073 10. 073 10. 073
(AC-FT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* %k * % x * %k * %k * %k
HYDROGRAPH AT STATI ON E6
FOR PLAN 5, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 8. 12.08 1. 1. 1. 1.
(1 NCHES) 6.278 10. 073 10. 073 10. 073
(ACFT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M

Kkk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkk KkkKk kkKk kkKk kkKk kkk kkk KkkKk kkk kkk kkk kkk kkk Kk*

KAKEK AR AR A KA Kk

* *
73 KK * P1 *
* *
kkkkhkkhkkhkkkkkk
* ok ok * ok ok * ok ok * ko * Kk * Kk * ko * ok ok * Kk * ko * Kk * ok ok * Kk * ok ok * ok ok * Kk * Kk
74 KP PLAN 1 FOR STATI ON P1

RUNOFF COVPUTATI ON 2- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA
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75 BA

80 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
o HYDRO-35 ..o oeeeanans, TP-40 ..ot TP-49 .. ..
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY  7-DAY
.49 .86  2.05 2.63 2.84 3.35  3.77  4.44 .00 .00 .00
STORM AREA = . 06
76 LS SCS LOSS RATE
STRTL .15 NI TI AL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI OUS AREA
77 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .17 LAG
* %k
UNI T HYDROGRAPH
12 END- OF- PERI OD ORDI NATES
42, 128. 131, 82. 41, 22. 12. 6. 3.
1 0.
* %k * %k * %k * % x * ok x
HYDROGRAPH AT STATI ON P1
FOR PLAN 1, RATIO = 1.00
TOTAL RAINFALL =  4.44, TOTAL LOSS = .79, TOTAL EXCESS =  3.65
PEAK FLON  TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+  (CF9) (HR)
(CFS)
+ 117. 12.17 20. 6. 6. 6.
(1 NCHES) 2.983 3.639 3.639 3.639
(AC-FT) 10. 12. 12. 12.
CUMULATI VE AREA = .06 SQ M
* %k * %k * %k * %k * %k
HYDROGRAPH AT STATI ON P1
FOR PLAN 1, RATIO = 1.00
PEAK FLON  TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72- HR 24.00- HR
+  (CF9) (HR)
(CFS)
+ 117. 12.17 20. 6. 6. 6.
(1 NCHES) 2.983 3.639 3. 639 3.639
(AC-FT) 10. 12. 12. 12.
CUMULATI VE AREA = .06 SQ M
* K %k * k %k * k %k * k %k * k %k * k %k * k %k * k %k * k %k * k% * Kk * K %k * Kk %k
81 KP PLAN 2 FOR STATI ON P1
RUNOFF COMPUTATI ON 10- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
75 BA SUBBASI N CHARACTERI STI CS
TAREA .06 SUBBASI N AREA
PRECI PI TATI ON DATA
83 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM

HEC-1 Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.

SUBBASI N CHARACTERI STI CS
TAREA .06 SUBBASI N AREA

PRECI PI TATI ON DATA

e HYDRO-35 ...... ............... TP-40 ... ... e TP-49 ....

5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY

. 64 1.13 2.68 3.60 4.01 5.11 6. 30 7.83 .00 .00 .00
STORM AREA = . 06
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76 LS SCS LGSS RATE
STRTL .15 I NTIAL ABSTRACTI ON

CRVNBR 93.00 CURVE NUMBER

RTI MP .00 PERCENT | MPERVI QUS AREA
77 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .17 LAG
* k ok
UNI T HYDROGRAPH
12 END- OF- PERI CD ORDI NATES
42. 128. 131. 82. 41. 22. 12. 6. 3.
1 0.
* k ok * k ok * k ok * k ok * k ok
HYDROGRAPH AT STATI ON P1

FOR PLAN 2, RATIO = 1.00

TOTAL RAI NFALL = 7.83, TOTAL LGCSS = .84, TOTAL EXCESS = 6.99

PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 161. 12.17 32. 11. 11. 11.
(I NCHES) 4.897 6. 969 6. 969 6. 969
(AC-FT) 16. 23. 23. 23.
CUMULATI VE AREA = .06 SQM
* % x * % x * % x * % x * % x
HYDROGRAPH AT STATI ON P1
FOR PLAN 2, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 161. 12.17 32. 11. 11. 11.
(I NCHES) 4. 897 6. 969 6. 969 6. 969
(AC-FT) 16. 23. 23. 23.
CUMULATI VE AREA = .06 SQM
* %k * %k * %k * %k * % x * % x * %k * %k * %k * %k * %k * Kk x * %k
84 KP PLAN 3 FOR STATI ON P1
RUNOFF COMPUTATI ON 25- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
75 BA SUBBASI N CHARACTERI STI CS
TAREA .06 SUBBASI N AREA
PRECI PI TATI ON DATA
86 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
e HYDRO-35 .. ... oo, TP-40 .. TP-49 .. ..
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY  7- DAY
.70 1.22  2.90 3.98 450 592 7.64  9.74 .00 .00 .00
STORM AREA = .06
76 LS SCS LOSS RATE
STRTL .15 I NITI AL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMVBER
RTI MP .00 PERCENT | MPERVI OUS AREA
77 UD SCS DI MENSI ONLESS UNI TGRAPH

TLAG .17 LAG

* ko

UNI' T HYDROGRAPH
12 END- OF- PERI OD ORDI NATES
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42. 128. 131. 82. 41. 22. 12. 6. 3. 2.

1 0.
* %k * %k * % x * % x * %k
HYDROGRAPH AT STATI ON P1
FOR PLAN 3, RATIO = 1.00
TOTAL RAINFALL =  9.74, TOTAL LCSS = .85, TOTAL EXCESS =  8.89
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 176. 12.17 38. 15. 15. 15.
(1 NCHES) 5.757 8. 857 8. 857 8. 857
(AC-FT) 19. 29. 29. 29.
CUMULATI VE AREA = .06 SQ M
* %k * Kk k * %k * %k * % x
HYDROGRAPH AT STATI ON P1
FOR PLAN 3, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 176. 12.17 38. 15. 15. 15.
(1 NCHES) 5.757 8. 857 8. 857 8. 857
(ACFT) 19. 29. 29. 29.
CUMULATI VE AREA = .06 SQ M
* % x * ok x * % x * % x * % x * % x * % x * % x * % x * % x * % % * % % * % % * % x * % x * % % * k%
87 KP PLAN 4 FOR STATI ON P1

RUNOFF COVPUTATI ON 50- YRS STORM I N BASI N
SUBBASI N RUNOFF DATA

75 BA SUBBASI N CHARACTERI STI CS
TAREA .06 SUBBASI N AREA

PRECI PI TATI ON DATA

89 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... s TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.73 1.28 3.04 4.24 4.84 6. 50 8. 67 11. 24 .00 .00 .00 .00
STORM AREA = . 06
76 LS SCS LGOSS RATE
STRTL .15 I NI TIAL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
77 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .17 LAG

* KKk

UNI' T HYDROGRAPH
12 END- OF- PERI OD ORDI NATES

42. 128. 131. 82. 41. 22. 12. 6. 3. 2.
1 0.
* k% * k% * k% * k% * k%
HYDROGRAPH AT STATI ON P1
FOR PLAN 4, RATIO = 1.00
TOTAL RAINFALL =  11.24, TOTAL LCSS = .86, TOTAL EXCESS =  10.38
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
HEC-1 Results for Proposed Condition M
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+ (CFS) (HR)

(CFS)
+ 186. 12.17 42. 17. 17. 17.
(I NCHES) 6. 367 10. 343 10. 343 10. 343
(AC-FT) 21. 34. 34. 34.
CUMULATI VE AREA = .06 SQM
* % x * k% * % x * % x * % x
HYDROGRAPH AT STATI ON P1
FOR PLAN 4, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 186. 12.17 42. 17. 17. 17.
(I NCHES) 6. 367 10. 343 10. 343 10. 343
(AC-FT) 21. 34. 34. 34.
CUMULATI VE AREA = .06 SQM
* %k * Kk x * ok x * Kk x * %k * %k * % x * % x * %k * ok x * %k * %k * %k * %k * % x * %k * %k
90 KP PLAN 5 FOR STATI ON P1

RUNOFF COVPUTATI ON 100- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA

75 BA SUBBASI N CHARACTERI STI CS
TAREA .06 SUBBASI N AREA

PRECI PI TATI ON DATA

92 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.76 1.33 3.16 4.47 5.15 7.06 9.72 12.81 .00 .00 .00 .00
STORM AREA = . 06
76 LS SCS LOSS RATE
STRTL .15 I NITI AL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
77 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .17 LAG

* Kk

UNI T HYDROGRAPH
12 END- OF- PERI OD ORDI NATES

42. 128. 131. 82. a1, 22. 12. 6. 3. 2.
1 0.
* % x * % x * % % * % x * % %
HYDROGRAPH AT STATI ON P1
FOR PLAN 5, RATIO = 1.00
TOTAL RAINFALL = 12.81, TOTAL LOSS = .86, TOTAL EXCESS = 11.95
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 194. 12.17 46. 19. 19. 19.
(I NCHES) 6. 950 11. 898 11. 898 11.898
(AC-FT) 23. 39. 39. 39.
CUMULATI VE AREA = .06 SQM
* %k * %k * %k * %k * %k
HYDROGRAPH AT STATI ON P1

CA Engineering é
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FOR PLAN 5, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 194. 12.17 46. 19. 19. 19.
(1 NCHES) 6. 950 11.898 11.898 11. 898
(AC-FT) 23. 39. 39. 39.
CUMULATI VE AREA = .06 SQ M

Kkk kkKk kkKk kkKk kkKk kkKk kkk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkk KkkKk Kkkk kkKk kkKk kkKk Kkkk kkk Kkkk kkk kkk kkk kkk kkk Kk*

KAK AR AR AR A KA Kk

* *
93 KK * P2 *
* *
kkkkhkkhkkhkkk Kk k
* Kk * ok ok * ok ok * ok * ok ok * ok ok * ok ok * ok ok * ok ok * ko * Kk * ko * ok ok * Kk * ok ok * Kk * Kk
94 KP PLAN 1 FOR STATI ON P2

RUNOFF COVPUTATI ON 2- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA

95 BA SUBBASI N CHARACTERI STI CS
TAREA .03 SUBBASI N AREA

PRECI PI TATI ON DATA

100 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.49 . 86 2.05 2.63 2.84 3.35 3.77 4.44 .00 .00 .00 .00
STORM AREA = .03
96 LS SCS LOSS RATE
STRTL .15 I NITI AL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
97 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14  LAG

* Kk

UNI' T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES

36. 90. 72. 33. 16. 8. 4, 2. 1. 0.
* % x * % x * % % * % x * % x
HYDROGRAPH AT STATI ON P2
FOR PLAN 1, RATIO = 1.00
TOTAL RAINFALL =  4.44, TOTAL LCSS = .79, TOTAL EXCESS =  3.65
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 71. 12.17 11. 3. 3. 3.
(1 NCHES) 2.983 3.641 3.641 3.641
(AC FT) 5. 7. 7. 7.
CUMULATI VE AREA = .03 SQ M
* %k * %k * %k * %k * %k
HYDROGRAPH AT STATI ON P2

FOR PLAN 1, RATIO = 1.00
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PEAK FLOW  TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CF9) (HR)
(CFS)
+ 71. 12.17 11. 3. 3. 3.
(1 NCHES) 2.983 3.641 3.641 3. 641
(AC FT) 5. 7 7 7.
CUMULATI VE AREA = .03 SQ M
* k %k * k %k * k %k * k %k * k %k * k %k * k %k * k %k * K %k * k %k * Kk * K %k * Kk %k
101 KP PLAN 2 FOR STATION P2
RUNOFF  COMPUTATI ON 10- YRS STORM | N BASI N
SUBBASI N RUNCFF DATA
95 BA SUBBASI N CHARACTERI STI CS
TAREA .03 SUBBASI N AREA
PRECI PI TATI ON DATA
103 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO- 35 .. ... eovervienanns TP-40 o.iieirianes ceeno.... TP-49
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY  7-DAY
.64 1.13 2.68 3.60 4.01 511  6.30 7.83 .00 .00 .00
STORM AREA = .03
96 LS SCS LOSS RATE
STRTL .15 I NI TI AL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI OUS AREA
97 WD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14 LAG
* Kk %k
UNI T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES
36. 90. 72. 33. 16. 8. 4, 2. 1.

* ok ok * ok ok * ok ok

HYDROGRAPH AT STATI ON

* ok ok

P2

FOR PLAN 2, RATIO = 1.00

TOTAL RAI NFALL = 7.83, TOTAL LCSS =

.84, TOTAL EXCESS =

PEAK FLOW TI VE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR
+  (CFS) (HR)
(CFS)
+ 97. 12.17 18. 6. 6.
(1 NCHES) 4.898 6.974 6.974
(AC-FT) 9. 13. 13.
CUMULATI VE AREA = .03 SQ M
* k %k * k %k * k %k * k %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 2, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR
+  (CFS) (HR)
(CFS)
+ 97. 12.17 18. 6. 6.
(1 NCHES) 4.898 6.974 6.974
(AC FT) 9. 13. 13.
CUMULATI VE AREA = .03 SQ M

* ok ok * ok ok * ok ok * ok ok * Kk * ok ok
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13.

* KKk

24.00- HR
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* Kk * ok ok * Kk * Kk
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104 KP

95 BA

106 PH

96 LS

97 UD

TOTAL RAINFALL =

PEAK FLOW
+ (CFS)

+ 106.

* ok ok

PEAK FLOW
+ (CFS)

+ 106.

* KKk * KKk

107 KP

95 BA

109 PH

PLAN 3 FOR STATI ON P2
RUNOFF COVPUTATI

SUBBASI N RUNOFF DATA

SUBBASI N CHARACTERI STI CS
TAREA

PRECI PI TATI ON DATA

ON 25- YRS STORM I N BASI N

.03 SUBBASI N AREA

DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ..o o TP-40 o s TPAA9
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY  7-DAY 10- DAY

.70 1.22  2.90 3.98 4.50 5.92 7.64 9.74 .00 .00 .00 .00
STORM AREA = .03
SCS LSS RATE
STRTL .15 NI TIAL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI VP .00 PERCENT | MPERVI OUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14 LAG
* %k
UNI T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES
36. 90. 72. 33. 16. 8. 4. 2. 1. 0.
* % x * % x * % x * % x
HYDROGRAPH AT STATI ON P2
FOR PLAN 3, RATIO = 1.00
9.74, TOTAL LOSS = .85, TOTAL EXCESS =  8.89
TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
(HR)
(CFs)
12.17 21. 8. 8. 8.
(1 NCHES) 5. 758 8. 863 8. 863 8. 863
(AC FT) 10. 16. 16. 16.
CUMULATI VE AREA = .03 SQ M
* % x * ok x * %k * %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 3, RATIO = 1.00
TI VE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFs)
12.17 21. 8. 8. 8.
(1 NCHES) 5. 758 8. 863 8. 863 8. 863
(AC-FT) 10. 16. 16. 16.
CUMULATI VE AREA = .03 SQ M
* % x * % % * % x * % x * % x * % x * % x * % x * % % * % x * k% * % % * % %
PLAN 4 FOR STATI ON P2

RUNOFF COVPUTATI

SUBBASI N RUNOFF DATA

SUBBASI N CHARACTERI STI CS
TAREA .03 SUBBASIN

PRECI PI TATI ON DATA

DEPTHS FOR

HEC-1 Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.

ON 50- YRS STORM I N BASI N

AREA

0- PERCENT HYPOTHETI CAL STORM
TP-40 ...............

250f 31

* KKk * KKk

CA Engineering é




5-MN 15-M N 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10- DAY
.73 1.28 3.04 4.24 4.84 6.50 8.67 11.24 .00 .00 .00 .00
STORM AREA = .03
96 LS SCS LOSS RATE
STRTL .15 I NI TI AL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
97 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14 LAG
* k %k
UNI' T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES
36. 90. 72. 33. 16. 8. 4, 2. 1. 0.
* % x * %k * %k * %k * %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 4, RATIO = 1.00
TOTAL RAINFALL =  11.24, TOTAL LCSS = .86, TOTAL EXCESS =  10.38
PEAK FLOW TI VE MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 112. 12.17 23. 9. 9. 9.
(1 NCHES) 6. 368 10. 350 10. 350 10. 350
(AC-FT) 11. 19. 19. 19.
CUMULATI VE AREA = .03 sQ M
* k %k * k %k * Kk * Kk * K %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 4, RATIO = 1.00
PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 112. 12.17 23. 9. 9. 9.
(I NCHES) 6.368 10. 350 10. 350 10. 350
(AC-FT) 11. 19. 19. 19.
CUMULATI VE AREA = .03 SQ M
* % x * % x * Kk k * % x * % x * %k * % x * %k * % x * Kk k * %k * %k * %k * %k * % x
110 KP PLAN 5 FOR STATI ON P2
RUNOFF COWPUTATI ON 100- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
95 BA SUBBASI N CHARACTERI STI CS
TAREA .03 SUBBASI N AREA
PRECI PI TATI ON DATA
112 PH DEPTHS FOR 0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6- HR 12- HR 24- HR 2- DAY 4- DAY 7- DAY 10- DAY
.76 1.33 3.16 4.47 5.15 7.06 9.72 12.81 .00 .00 .00 .00
STORM AREA = .03
96 LS SCS LOSS RATE
STRTL .15 I NI TI AL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI OUS AREA
97 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14 LAG
HEC-1 Results for Proposed Condition
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* ok ok

UNI' T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES

36. 90. 72. 33. 16. 8. 4. 2. 1. 0.
* % x * %k * Kk k * ok k * %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 5, RATIO = 1.00
TOTAL RAINFALL = 12.81, TOTAL LCSS = .86, TOTAL EXCESS = 11.95
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 117. 12.17 25. 11. 11. 11.
(1 NCHES) 6.951 11. 907 11. 907 11. 907
(AC FT) 13. 21. 21. 21.
CUMULATI VE AREA = .03 SQ M
* %k * %k * %k * %k * % x
HYDROGRAPH AT STATI ON P2
FOR PLAN 5, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFs)
+ 117. 12.17 25, 11. 11. 11.
(1 NCHES) 6.951 11. 907 11. 907 11. 907
(AC-FT) 13. 21. 21. 21.
CUMULATI VE AREA = .03 SQ M

Kkk kkKk kkKk kkKk kkKk kkKk kkKk kkKk KkkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk KkkKk kkKk kkKk KkkKk kkk kkk KkkKk kkk kkk kkk kkk kkk Kk*

kkkkhkkhkkkkkkkk

* *
113 KK * covB2 *
* *

kkkkhkkhkkhkkkkkk

COMVBI NE ( E6+P1+P2)

115 HC HYDROGRAPH CONVBI NATI ON
| COWP 3  NUMBER OF HYDROGRAPHS TO COMBI NE
* Kk k
* k ok * k ok * k ok * k ok * k ok

HYDROGRAPH AT STATI ON CcovB2
FOR PLAN 1, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)

+ 190. 12.17 31 9. 9. 9.
(1 NCHES) 2.961 3.612 3.612 3.612
(AC-FT) 15. 19. 19. 19.

CUMULATI VE AREA = .10 SQ M

* %k * % x * % x * %k * %k

HYDROGRAPH AT STATI ON covB2
FOR PLAN 2, RATIO = 1.00

PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)

CA Engineering é
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(CFS)

+ 263. 12.17 51. 18. 18. 18.
(I NCHES) 4.877 6. 937 6. 937 6. 937
(AC-FT) 25. 36. 36. 36.
CUMULATI VE AREA = .10 SQ M
* % x * k% * % x * % % * % x

HYDROGRAPH AT STATI ON CcovB2
FOR PLAN 3, RATIO = 1.00

PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)

+ 288. 12.17 60. 23. 23. 23.
(I NCHES) 5. 740 8.824 8.824 8. 824
(AC-FT) 30. 46. 46. 46.

CUMULATI VE AREA = .10 SQ M

* %k * %k * %k * %k * % x

HYDROGRAPH AT STATI ON covB2
FOR PLAN 4, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFs)

+ 303, 12.17 66. 27. 27. 27.
(1 NCHES) 6.351 10. 308 10. 308 10. 308
(AC FT) 33. 53, 53, 53,

CUMULATI VE AREA = .10 SQ M

* ok x * % x * % x * % x * k%

HYDROGRAPH AT STATI ON CcovB2
FOR PLAN 5, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)

+ 317. 12.17 72. 31. 31. 31.
(1 NCHES) 6. 936 11. 863 11. 863 11. 863
(AC FT) 36. 61. 61. 61.

CUMULATI VE AREA = .10 SQ M

Kkk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkk kkKk KkkKk kkKk kkKk kkk kkk kkk kkk kkk kkk kkk kkk kkk Kkk*

KAKAK AR AR AR A Kk

* *
116 KK * covB3 ¢
* *

KAKAK AR AR A KA Kk

COMBI NE ( E6+P1+P2+E5+E4)

118 HC HYDROGRAPH COMVBI NATI ON
| COWP 2 NUMBER OF HYDROGRAPHS TO COMBI NE
* Kk Kk
* Kk Kk * Kk Kk * Kk k * Kk k * Kk Kk

HYDROGRAPH AT STATI ON COovB3
FOR PLAN 1, RATIO = 1.00

PEAK FLOW TI VE MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
HEC-1 Results for Proposed Condition CA Engineering é
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(CFS)

+ 356. 12. 25 72. 22. 22. 22.
(I NCHES) 2.295 2.775 2.775 2.775
(AC-FT) 36. 43, 43, 43.
CUMULATI VE AREA = .29 SQ M
* % x * k% * k% * % % * k%

HYDROGRAPH AT STATI ON CcovB3
FOR PLAN 2, RATIO = 1.00

PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)

+ 560. 12.25 135. 46. 46. 46.
(I NCHES) 4.272 5.893 5.893 5. 893
(AC-FT) 67. 92. 92. 92.

CUMULATI VE AREA = .29 SQ M

* %k * %k * %k * %k * % x

HYDROGRAPH AT STATI ON COovB3
FOR PLAN 3, RATIO = 1.00

PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 634. 12.25 164. 61. 61. 61.
(I NCHES) 5.205 7.711 7.711 7.711
(ACGFT) 81. 120. 120. 120.
CUMULATI VE AREA = .29 SQ M
* k ok * k Kk * k ok * k ok * k ok

HYDROGRAPH AT STATI ON CovB3
FOR PLAN 4, RATIO = 1.00

PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 680. 12. 25 185. 72. 72. 72.
(1 NCHES) 5. 869 9. 153 9. 153 9. 153
(AC FT) 92. 143. 143. 143.
CUMULATI VE AREA = .29 SQ M
* k ok * k ok * k ok * k ok * k ok

HYDROGRAPH AT STATI ON CcovB3
FOR PLAN 5, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 720. 12.25 205, 84. 84. 84,
(1 NCHES) 6. 505 10. 672 10. 672 10. 672
(AC-FT) 102. 167. 167. 167.
CUMULATI VE AREA = .29 SQ M
1

PEAK FLOW AND STAGE ( END- OF- PERI CD) SUMVARY FOR MULTI PLE PLAN- RATI O ECONOM C COMPUTATI ONS
FLOWS I N CUBI C FEET PER SECOND, AREA |IN SQUARE M LES
TIME TO PEAK I N HOURS

RATI S APPLI ED TO FLOWS
OPERATI ON STATI ON AREA PLAN RATIO 1
1.00
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HYDROGRAPH AT

HYDROGRAPH AT
+ E4

2 COMBI NED AT
+ COovB1

HYDROGRAPH AT
+ E6

HYDROGRAPH AT

HYDROGRAPH AT
+ P2

3 COMBI NED AT
+ covB2
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.11

.09

.20

.00

. 06

.03

.10

FLOW
TIME
FLOW
TIME
FLOW
TI ME
FLOW
TI ME
FLOW
TI ME

FLOW
TI ME
FLOW
TI ME
FLOW
TI ME
FLOW
TI ME
FLOW
TI ME

FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE

TI ME

100.
12.33
168.
12.33
193.
12.33
209.
12.33
222.
12.33

202.
12.42
341.
12. 42
391.
12.33
424.
12.33
453.
12.33

12.08
12.08

12.08
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2 COMBI NED AT
+ COovB3

*** NORMAL END OF HEG-1 ***
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.29

TI ME

TI ME

FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE

12.17

12.17

356.
12. 25
560.
12. 25
634.
12. 25
680.
12. 25
720.
12. 25
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Project: Vega Serena Il
Vega Baja, Puerto Rico.
Description: Detention Pond

FLOW RATING CURVE DELTA 0.25
Structure Head m 0 0.25 0.5 0.75 1 1.25 15 1.75 2 2.25
stage ft 0 0.82 1.64 2.46 3.28 4.1 4.92 5.74 6.56 7.38
Diameter (fe 21 1 1 1 1 1 1 1 1 1 1
Number 3 3 3 3 3 3 3 3 3 3
Head over CL (feet) -0.5 0.32 1.14 1.96 2.78 3.6 4.42 5.24 6.06 6.88
ORIF #1 Discharge Coef 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61
Flow (cfs) 0 6.525 12.315 16.148 19.231 21.884 24.249 26.403 28.394 30.254
Head over invert (feet) 0 0.82 1.64 2.46 3.28 4.1 4.92 5.74 6.56 7.38
Velocity (fps) 0 8.307 15.680 20.560 24.486 27.864 30.875 33.617 36.152 38.520
Invert EI (m) 15 15 15 15 15 15 15 15 15 15
(feet) 49.2 49.2 49.2 49.2 49.2 49.2 49.2 49.2 49.2 49.2
Diameter (feet) 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9
Number 0 0 0 0 0 0 0 0 0 0
ORIF #2 Head over CL (feet) -50.15 -49.33 -48.51 -47.69 -46.87 -46.05 -45.23 -44.41 -43.59 -42.77
Discharge Coef 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61 0.61
Flow (cfs) 0 0 0 0 0 0 0 0 0 0
Velocity (fps) 0 0 0 0 0 0 0 0 0 0
Invert EI (m) 15 15 15 15 15 15 15 15 15 15
(feet) 49.2 49.2 49.2 49.2 49.2 49.2 49.2 49.2 49.2 49.2
V-notch ALFA, degres 90 90 90 90 90 90 90 90 90 90
Cc 0.585 0.585 0.585 0.585 0.585 0.585 0.585 0.585 0.585 0.585
Head over weir (feet) -49.2 -48.38 -47.56 -46.74 -45.92 -45.1 -44.28 -43.46 -42.64 -41.82
Flow (cfs) 0 0 0 0 0 0 0 0 0 0
Invert EI (m) 1.85 1.85 1.85 1.85 1.85 1.85 1.85 1.85 1.85 1.85
Rect (feet) 6.068 6.068 6.068 6.068 6.068 6.068 6.068 6.068 6.068 6.068
WEIR Width (feet) 25 25 25 25 25 25 25 25 25 25
Cc 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66 0.66
Head over weir (feet) -6.068 -5.248 -4.428 -3.608 -2.788 -1.968 -1.148 -0.328 0.492 1.312
Flow (cfs) 0 0 0 0 0 0 0 0 24.12729 105.066
FLOW SUMMATION (cfs) 0 6.525 12.315 16.148 19.231 21.884 24.249 26.403 52521 135.320
RECTANGULAR LAGOON Area= 2530.6 m2
Lado A de la Base, ft 165 165 165 165 165 165 165 165 165 165
Lado B de la Base, ft 165 165 165 165 165 165 165 165 165 165
h (ft) 0 0.82 1.64 2.46 3.28 4.1 4.92 5.74 6.56 7.38
Slope 1V:_H 2 2 2 2 2 2 2 2 2 2
Area (sqft) 27225 28318 29433 30569 31727 32906 34107 35329 36573 37838
(acre) 0.63 0.65 0.68 0.70 0.73 0.76 0.78 0.81 0.84 0.87
Volume, acre-ft 0.00 0.52 1.07 1.63 2.22 2.83 3.47 4.13 4.81 5.52
Lado A del Tope 165 168.28 171.56 174.84 178.12 181.4 184.68 187.96 191.24 194.52
Lado B del Tope 165 168.28 171.56 174.84 178.12 181.4 184.68 187.96 191.24 194.52
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ko kk ok kK ok ok ok ok kR kK ok ok ok ok k ok kK k ok ok k ok ok k ok ok ok Kk ok ok ok kK ok kkkkhkkhkkhkhhkhkhkhkhkhkkkkkkkkkkkkkkkk k%

*

* * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U S. ARW CORPS OF ENG NEERS *
* JUN 1998 * * HYDROLOG C ENG NEERI NG CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
*  RGVHEC2000 HEC-1.COM  * * DAVI S, CALI FORNI A 95616 *
* * * *
* * * *
* * * *

RUN DATE  26NOVO7 TIME 10:23:17 (916) 756-1104

] P ]

X X XXKXXXXX XXXXX X
X X X X X XX
X X X X X
XHXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXX T XXXXX XXX

TH' S PROGRAM REPLACES ALL PREVI QUS VERSI ONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECLIGS, HECLDB, AND HECLKW

THE DEFI NI TIONS OF VARI ABLES - RTI MP- AND - RTI OR- HAVE CHANGED FROM THOSE USED W TH THE 1973- STYLE | NPUT STRUCTURE.
THE DEFI NI TI ON OF - AMSKK- ON RM CARD WAS CHANGED W TH REVI SI ONS DATED 28 SEP 81. THI S I S THE FORTRAN/7 VERSI ON
NEW OPTI ONS: DAMBREAK OUTFLOW SUBMERGENCE , SI NGLE EVENT DAMAGE CALCULATI ON, DSS: VRI TE STAGE FREQUENCY,

DSS: READ TI ME SERI ES AT DESI RED CALCULATI ON | NTERVAL LOSS RATE: GREEN AND AMPT | NFI LTRATI ON

KI NEMATI C WAVE: NEW FI NI TE DI FFERENCE ALGORI THM

HEC-1 Results for Proposed Condition w/Mitigation 1of 41 CA Engineering é
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1
LI NE ID..
1 ID
2 ID
3 ID
4 ID
5 ID
6 ID
7 I'T
8 10
9 JP
10 KK
11 KP
12 BA
13 LS
14 ub
15 I'N
16 KM
17 PH
18 KP
19 KM
20 PH
21 KP
22 KM
23 PH
24 KP
25 KM
26 PH
27 KP
28 KM
29 PH
30 KK
31 KP
32 BA
33 LS
34 ub
35 I'N
36 KM
37 PH
38 KP
39 KM
40 PH
41 KP
42 KM
43 PH
44 KP
45 KM
46 PH
47 KP
48 KM
49 PH
1

LI NE I D.
50 KK
51 KM
52 HC
53 KK
54 KP
55 BA
56 LS
57 ub
58 I'N
59 KM
60 PH
61 KP
62 KM
63 PH
64 KP
65 KM
66 PH
67 KP
68 KM
69 PH

HEC-1 Results for Proposed Condition w/Mitigation

Vega Serenall, VegaBaga, P.R.

HEC-1 | NPUT

HYDROLOG C ANALYSI S

PRQIECT: VEGA SERENA 11

TRI ANGULAR DI STRI BUTI ON

FREQUENCY OF OCCURRENCE: 2, 10, 25, 50 AND 100 YEARS
CA ENG NEERI NG NOVEMBER 2007

PROPOSED W M TI GATI ON CONDI TI ON

5 289
3
5
E5
1
0. 108
0 79.52
0. 385
15
RUNOFF COVPUTATI ON 2- YRS STORM | N BASI N
0. 49 0.86 2.05 2.63 2.84
2
RUNOFF COVPUTATI ON 10- YRS STORM | N BASI N
0.64 1.13 2.68 3.60 4.01
3
RUNOFF COVPUTATI ON 25- YRS STORM | N BASI N
0.70 1.22 2.90 3.98 4.50
4
RUNOFF COVPUTATI ON 50- YRS STORM | N BASI N
0.73 1.28 3.04 4,24 4.84
5
RUNOFF COMPUTATI ON 100- YRS STORM | N BASI N
0.76 1.33 3.16 4. 47 5.15
E4
1
0. 088
0 79.75
0.276
15
RUNOFF COWPUTATI ON 2- YRS STORM | N BASI N
0.49 0. 86 2. 05 2.63 2.84
2
RUNOFF COVPUTATI ON 10- YRS STORM | N BASI N
0. 64 1.13 2.68 3.60 4.01
3
RUNOFF COVPUTATI ON 25- YRS STORM | N BASI N
0.70 1.22 2.90 3.98 4.50
4
RUNOFF COVPUTATI ON 50- YRS STORM | N BASI N
0.73 1.28 3.04 4.24 4.84
5
RUNOFF COVPUTATI ON 100- YRS STORM | N BASI N
0.76 1.33 3.16 4. 47 5.15
HEC- 1 | NPUT
...... 1.......2.......38. ... 4 ... ..5 B T
COvBl

COMBI NE ( E4+E5)
2

E6
1
0. 002
0 79. 00
0. 067
15
RUNOFF COWVPUTATI ON 2- YRS STORM | N BASI N
0.49 0. 86 2.05 2.63 2.84
2
RUNOFF COVPUTATI ON 10- YRS STORM I N BASI N
0. 64 1.13 2.68 3.60 4.01
3
RUNOFF COVPUTATI ON 25- YRS STORM I N BASI N
0.70 1.22 2.90 3.98 4.50
4
RUNOFF COVPUTATI ON 50- YRS STORM I N BASI N
0.73 1.28 3.04 4.24 4.84
20f 41
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.11

.92

.50

. 06

.35

.11

.92

.50

. 06

.35

.11

.92

.50
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71 KM RUNGFF COMPUTATI ON 100- YRS STORM | N BASI N
72 PH 0.76 1.33 3.16 4.47 515 7.06  9.72 12.81
73 KK P1
74 KP 1
75 BA 0.0609
76 LS 0 93. 00
77 uD 0. 16
78 I'N 15
79 KM RUNOFF COWPUTATI ON 2- YRS STORM | N BASI N
80 PH 0.49 0. 86 2. 05 2.63 2.84 3.35 3.77 4. 44
81 KP 2
82 KM RUNOFF COWPUTATI ON 10- YRS STORM I N BASI N
83 PH 0. 64 1.13 2.68 3.60 4.01 5.11 6. 30 7.83
84 KP 3
85 KM RUNOFF COWPUTATI ON 25- YRS STORM | N BASI N
86 PH 0.70 1.22 2.90 3.98 4.50 5.92 7.64 9.74
87 KP 4
88 KM RUNGFF COMPUTATI ON 50- YRS STORM | N BASI N
89 PH 0.73 1.28 3.04 4.24 4.84 6.50 8.67 11.24
90 KP 5
91 KM RUNGFF COMPUTATI ON 100- YRS STORM | N BASI N
92 PH 0.76 1.33 3.16 4.47 515 7.06  9.72 12.81
93 KK COVB2
94 KM COVBI NE (E6+P1)
95 HC 2
1 HEC-1 | NPUT PAGE 3
LI NE ID...... ... 2. 3. 4. 5....... 6....... 7o 8....... 9. .. 10
96 KK P2
97 KP 1
98 BA 0.0338
99 LS 0 93. 00
100 uD 0. 142
101 I'N 15
102 KM RUNOFF COWPUTATI ON 2- YRS STORM | N BASI N
103 PH 0.49 0. 86 2. 05 2.63 2.84 3.35 3.77 4. 44
104 KP 2
105 KM RUNOFF COWPUTATI ON 10- YRS STORM I N BASI N
106 PH 0. 64 1.13 2.68 3.60 4.01 5.11 6. 30 7.83
107 KP 3
108 KM RUNGFF COMPUTATI ON 25- YRS STORM | N BASI N
109 PH 0.70 1.22  2.90 3.98 4.50 592 7.64  9.74
110 KP 4
111 KM RUNGFF COMPUTATI ON 50- YRS STORM | N BASI N
112 PH 0.73 1.28 3.04 4.24 4.84 6.50 8.67 11.24
113 KP 5
114 KM RUNGFF COMPUTATI ON 100- YRS STORM | N BASI N
115 PH 0.76 1.33 3.16 4.47 515 7.06  9.72 12.81
116 KK  PONDI
117 KM M TI GATI ON POND CALCULATI ON
118 KO 1 1
119 RS 1 ELEV 0 0
120 SQ 0. 00 6. 52 12. 32 16. 15 19. 23 21. 88 24.25 26. 40 52.52 135.32
121 SV 0. 000 0.523 1.068 1.634 2.222 2.833 3. 467 4,126 4.809 5.517
122 SE 0. 00 0. 82 1.64 2.46 3.28 4.10 4.92 5.74 6. 56 7.38
123 KK covB2
124 KM COMBI NE ( E6+P1+P2)
125 HC 2
126 KK COvB3
127 KM COMBI NE ( E6+P1+P2+E5+E4)
128 HC 2
129 7z
l***************************************** IR R R R SRR EEEEEEEEEEEEEEEEEEEEEEEEEEESEESESE]
* * * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  * * U S ARW CORPS OF ENG NEERS *
* JUN 1998 * *  HYDROLOG C ENG NEERING CENTER ~ *
* VERSI ON 4. 1 * * 609 SECOND STREET *
*  RGWHEC2000 HEC-1.COM  * * DAVI S, CALI FORNI A 95616 *
* RUN DATE  26NOVO7 TIME 10:23:17  * * (916) 756-1104 *
* * * *
IR R R EEEEEEEEEEE SRR EEEEEEEEEEEEEEEEEEEEEESE] IR R R E SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEESESE]
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HYDROLOG C ANALYSI S

PROQJECT: VEGA SERENA 1|1

TRI ANGULAR DI STRI BUTI ON

FREQUENCY OF OCCURRENCE: 2, 10, 25, 50 AND 100 YEARS
CA ENG NEERI NG, NOVEMBER 2007

PROPCSED W M TI GATI ON CONDI TI ON

810 QUTPUT CONTROL VARI ABLES
| PRNT 3 PRI NT CONTROL
| PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
I'T HYDROGRAPH TI ME DATA
NM N 5 MNUTES I N COVPUTATI ON | NTERVAL
| DATE 1 0 STARTI NG DATE
I TI ME 0000 STARTI NG TI ME
NQ 289 NUMBER OF HYDROGRAPH ORDI NATES
NDDATE 2 0 ENDI NG DATE
NDTI ME 0000 ENDING TI ME
I CENT 19 CENTURY NMARK
COWPUTATI ON | NTERVAL . 08 HOURS

TOTAL TI ME BASE  24.00 HOURS

ENGLI SH UNI TS

DRAI NAGE AREA SQUARE M LES
PRECI PI TATI ON DEPTH | NCHES
LENGTH, ELEVATI ON FEET
FLOW CUBI C FEET PER SECOND
STORAGE VOLUMVE ACRE- FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEI T
JP MULTI - PLAN OPTI ON
NPLAN 5 NUMBER OF PLANS
JR MULTI - RATI O OPTI ON
RATI OS OF RUNCFF
1.00
*kkk kkk kkk kkk Kkkk kkk Kkhkk Kkkk Kkkk Kkkk *kkk *kkk Kkkk *kkk *kkk *kkk *kkk *kkk *kkk *kkk *kkk *kkk *kkk *Akk *kkk *kkk *Akk *kkk *kkk *kkk *kkk *kk **k*k
ERE R R R EEEEE RS
* *
10 KK * E5 *
* *
ERE R R R EEEEE RS
* % x * %k * Kk k * %k * % x * %k * % x * % x * %k * Kk k * %k * %k * % x * %k * % x * %k * %k
11 KP PLAN 1 FOR STATI ON E5

RUNOFF COVPUTATI ON 2- YRS STORM I N BASI N

SUBBASI N RUNOFF DATA

12 BA SUBBASI N CHARACTERI STI CS
TAREA .11 SUBBASI N AREA

PRECI PI TATI ON DATA

17 PH DEPTHS FOR 0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40 e TP-49
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10- DAY
.49 .86 2,05 2.63 2.84 3.35 3.77 4.44 .00 .00 .00 .00
STORM AREA = 11
13 LS SCS LOSS RATE
STRTL .52 INITIAL ABSTRACTI ON
CRVNBR 79.52 CURVE NUMBER
RTI WP .00 PERCENT | NPERVI OUS AREA
14 WD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .38 LAG
HEC-1 Results for Proposed Condition w/Mitigation Aok 41 M
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TOTAL RAINFALL =

PEAK FLOW
+ (CFS)

+ 106.

* ok ok

PEAK FLOW
+ (CFS)

+ 106.

* ok ok * ok ok

18 KP

12 BA

20 PH

13 LS

14 UD

* ok ok

HEC-1 Results for Proposed Condition w/Mitigation

* ok ok

UNI' T HYDROGRAPH
25 END- OF- PERI OD ORDI NATES

12. 37. 77. 111. 122. 116. 99. 74. 51. 37.
28. 20. 15. 11. 8. 6. 4. 3. 2. 2.
1. 1. 1. 0. 0.
* k ok * k ok * k ok * k ok
HYDROGRAPH AT STATI ON ES
FOR PLAN 1, RATIO = 1.00
4.44, TOTAL LCSS = 2.07, TOTAL EXCESS = 2.37

TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.50 23. 7. 7. 7.
(1 NCHES) 1.988 2.350 2.350 2.350
(AC FT) 11. 14. 14. 14.
CUMULATI VE AREA = .11 SQ M
* %k * %k * % x * ok x
HYDROGRAPH AT STATI ON E5
FOR PLAN 1, RATIO = 1.00
TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.50 23. 7. 7. 7.
(1 NCHES) 1.988 2.350 2.350 2.350
(AC-FT) 11. 14, 14, 14,
CUMULATI VE AREA = .11 SQ M
* %k * % x * %k * %k * %k * %k * % x * %k * %k * %k * %k * ok k * %k
PLAN 2 FOR STATI ON E5

RUNOFF COVPUTATI ON 10- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA

SUBBASI N CHARACTERI STI CS

TAREA

.11 SUBBASI N AREA

PRECI PI TATI ON DATA

DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...\t e TP-40 ot i TPE4A9
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10- DAY
.64 1.13 2.68 3.60 4.01 511  6.30 7.83 .00 .00 .00 .00
STORM AREA = 11
SCS LOSS RATE
STRTL .52 | NITI AL ABSTRACTI ON
CRVNBR 79.52 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI OUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
TLAG .38 LAG
* %k
UNI T HYDROGRAPH
25 END- OF- PERI OD ORDI NATES
12. 37. 77. 111. 122. 116. 99. 74. 51. 37.
28 20 15. 11. 8. 6. 4. 3. 2. 2.
1 1 1. 0. 0.

* ok ok

Vega Serenall, VegaBaga, P.R.
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TOTAL RAI NFALL =

PEAK FLOW

+ (CF9)

+

180.

PEAK FLOW

+ (CFS)

+

21

12

23

13

14

180.

KP

BA

PH

LS

ub

* KKk

* KKk

TOTAL RAI NFALL =

PEAK FLOW
+ (CFS)
+ 208.

HYDROGRAPH AT STATI ON E5
FOR PLAN 2, RATIO = 1.00

7.83, TOTAL LGCSS = 2.42, TOTAL EXCESS = 5.41

TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
(HR)
(CFs)
12.42 46. 16. 16. 16.
(1 NCHES) 3.991 5. 359 5. 359 5. 359
(AC-FT) 23. 31. 31. 31.
CUMULATI VE AREA = .11 SQ M
* k% * % x * % x * k%
HYDROGRAPH AT STATI ON E5
FOR PLAN 2, RATIO = 1.00
TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.42 46. 16. 16. 16.
(1 NCHES) 3.991 5. 359 5. 359 5. 359
(AC FT) 23. 31. 31. 31.
CUMULATI VE AREA = .11 SQ M
* % x * % x * % x * % % * % x * % x * % x * % x * % x
PLAN 3 FOR STATI ON E5

RUNOFF COVPUTATI ON 25- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA

SUBBASI N CHARACTERI STI CS
TAREA .11 SUBBASI N AREA

PRECI PI TATI ON DATA

DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ..o ooieinnennn TP-A0 i
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY

.70 1.22 2,90 3.98 4.50 5.92 7.64  9.74 .00
STORM AREA = 11
SCS LOSS RATE
STRTL .52 I NITI AL ABSTRACTI ON
CRVNBR 79.52 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI OUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
TLAG .38 LAG
* K %k
UNI T HYDROGRAPH
25 END- OF- PERI OD ORDI NATES
12. 37. 77. 111. 122. 116. 99. 74.
28. 20. 15. 11. 8. 6. 4.
1. 1. 1. 0. 0.
* k %k * k %k * k %k * Kk
HYDROGRAPH AT STATI ON ES5
FOR PLAN 3, RATIO = 1.00
9.74, TOTAL LOSS =  2.53, TOTAL EXCESS =  7.21

TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
(HR)
(CFS)
12. 42 58. 21. 21. 21.
(1 NCHES) 4.954 7.140 7.140 7.140
HEC-1 Results for Proposed Condition w/Mitigation 6of 41
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4-DAY  7-DAY 10- DAY
.00 00 00

51. 37.

2. 2.
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(AC FT) 29. a1. a1. 41.
CUMULATI VE AREA = .11 SQ M
* k% * k% * k% * k% * k%
HYDROGRAPH AT STATI ON E5
FOR PLAN 3, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 208. 12. 42 58. 21. 21. 21.
(1 NCHES) 4.954 7.140 7.140 7.140
(AC-FT) 29. a1, a1, 41.
CUMULATI VE AREA = .11 SQ M
* k% * k% * k% * k% * k% * k% * k% * k% * k% * k% * k% * k% * k%
24 KP PLAN 4 FOR STATI ON E5
RUNOFF COMPUTATI ON 50- YRS STORM | N BASI N
SUBBASI N RUNCFF DATA
12 BA SUBBASI N CHARACTER! STI CS
TAREA .11 SUBBASI N AREA
PREC! Pl TATI ON DATA
26 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
e HYDRO-35 .. ... ovieinennnnnn. TP-40 ..t TP-49 .. ..
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
.73 1.28  3.04 4.24 4.84 6.50 8.67 11.24 .00 .00 .00
STORM AREA = 11
13 LS SCS LSS RATE
STRTL .52 I NITI AL ABSTRACTI ON
CRVNBR 79.52 CURVE NUMBER
RTI VP .00 PERCENT | MPERVI OUS AREA
14 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .38 LAG
* k k
UNI T HYDROGRAPH
25 END- OF- PERI OD CRDI NATES
12. 37. 77. 111. 122. 116. 99. 74. 51.
28. 20. 15. 11. 8. 6. 4. 3. 2.
1. 1. 1. 0. 0.
* % x * k% * % x * % x * % x
HYDROGRAPH AT STATI ON E5

FOR PLAN 4, RATIO = 1.00

TOTAL RAINFALL = 11.24, TOTAL LGCSS = 2.59, TOTAL EXCESS = 8. 65
PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+  (CFS) (HR)
(CF9)
+ 226. 12. 42 66. 25. 25. 25.
(1 NCHES) 5. 643 8. 559 8. 559 8. 559
(AC-FT) 33. 49. 49. 49.
CUMULATI VE AREA = .11 sQ M
* %k * % x * %k * %k * %k
HYDROGRAPH AT STATI ON E5
FOR PLAN 4, RATIO = 1.00
PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
HEC-1 Results for Proposed Condition w/Mitigation 7of 41
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6- HR

+  (CFS) (HR)
(CFS)
+ 226. 12. 42 66.
(I NCHES) 5. 643
(AC-FT) 33.
CUMULATI VE AREA =
* % x * % x * % x * % x * % x * % x
27 KP PLAN 5 FOR STATI ON E5

24- HR 72-HR
25. 25.
8. 559 8.559
49. 49.
.11 SQ M
* k %k * k %k * K %k

24.00- HR

25.
8. 559
49.

RUNOFF COVPUTATI ON 100- YRS STORM I N BASI N

SUBBASI N RUNOFF DATA

12 BA SUBBASI N CHARACTERI STI CS

TAREA .11 SUBBASI N AREA

PRECI PI TATI ON DATA

7- DAY 10- DAY

29 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-B5 .. ie vvennniean TP-A0 i
5-MN 15-MN 60-MN  2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY
.76  1.33  3.16 5,15 7.06 9.72 12.81 .00
STORM AREA = 11

13 LS SCS LOSS RATE

STRTL .52 NI TI AL ABSTRACTI ON

CRVNBR 79.52 CURVE NUMBER

RTI WP .00 PERCENT | MPERVI OUS AREA
14 WD SCS DI MENSI ONLESS UNI TGRAPH

TLAG .38 LAG
* k %k
UNI T HYDROGRAPH
25 END- OF- PERI OD ORDI NATES
12. 37. 77. 111, 122, 116. 99. 74,
28. 20. 15. 11. 8. 6. 4, 3.
1. 1 1 0. 0.
* %k * % x * %k * %k * %k
HYDROGRAPH AT STATI ON ES
FOR PLAN 5, RATIO = 1.00
TOTAL RAINFALL = 12.81, TOTAL LOSS =  2.64, TOTAL EXCESS =  10. 16

PEAK FLOW TI ME
+ (CFS) (HR)

+ 241. 12. 42

* KKk

PEAK FLOW TI ME
+ (CFS) (HR)

+ 241. 12. 42

6- HR
(CFS)
73.
(I NCHES) 6. 302
(AC-FT) 36.

CUMULATI VE AREA =

HEC-1 Results for Proposed Condition w/Mitigation
Vega Serenall, VegaBaga, P.R.

MAXI MUM AVERAGE FLOW

6- HR 24- HR 72-HR 24.00- HR
(CFs)
73. 29. 29. 29.
(1 NCHES) 6.302 10. 057 10. 057 10. 057
(ACFT) 36. 58, 58, 58.
CUMULATI VE AREA = .11 SQ M
* % x * % x * % x * % x
HYDROGRAPH AT STATI ON E5
FOR PLAN 5, RATIO = 1.00

MAXI MUM AVERAGE FLOW

24-HR 72-HR 24.00- HR
29. 29. 29.
10. 057 10. 057 10. 057
58. 58. 58.
.11 SQM
8of 41
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kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk *kk K*k*

kkkkhkkhkkkkkk*k

* *

30 KK * E4 *
* *
KAKEK AR AR A KA Kk
* KKk * KKk * KKk * KKk * KKk * KKk
31 KP PLAN 1 FOR STATI ON E4

RUNOFF COVPUTATI ON 2- YRS STORM I N BASI N

SUBBASI N RUNOFF DATA

32 BA SUBBASI N CHARACTERI STI CS
TAREA .09 SUBBASIN AREA
PRECI PI TATI ON DATA
37 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... i TP4A0 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY  7-DAY 10- DAY
.49 . 86 2.05 2.63 2.84 3.35 3.77 4. 44 .00 .00 .00 .00
STORM AREA = .09
33 LS SCS LOSS RATE
STRTL .51 INITIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
34 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .28 LAG
* k %k
UNI T HYDROGRAPH
19 END- OF- PERI CD ORDI NATES
21. 69. 123. 133. 114. 79. 49. 33. 21. 14.
9 6. 4 3. 2. 1. 1. 0. 0.
* %k * %k * %k * %k * %k
HYDROGRAPH AT STATI ON E4
FOR PLAN 1, RATIO = 1.00
TOTAL RAI NFALL = 4.44, TOTAL LCSS = 2.05, TOTAL EXCESS = 2.39
PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 100. 12.33 19. 6. 6. 6.
(1 NCHES) 2.006 2.375 2.375 2.375
(AC-FT) 9. 11. 11. 11.
CUMULATI VE AREA = .09 sQ M
* k %k * k %k * k %k * k %k * k %k
HYDROGRAPH AT STATI ON E4
FOR PLAN 1, RATIO = 1.00
PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 100. 12.33 19. 6. 6. 6.
(1 NCHES) 2.006 2.375 2.375 2.375
(AC-FT) 9. 11. 11. 11.
CUMULATI VE AREA = .09 SQ M
* %k * %k * %k * % x * %k * %k * %k * %k * % x * %k * %k * %k * %k * ok k * %k
HEC-1 Results for Proposed Condition w/Mitigation 9of 41
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38 KP PLAN 2 FOR STATI ON E4
RUNOFF COVPUTATI ON 10- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA

32 BA SUBBASI N CHARACTERI STI CS
TAREA .09 SUBBASI N AREA

PRECI PI TATI ON DATA

40 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-4A0 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
. 64 1.13 2.68 3. 60 4.01 5.11 6. 30 7.83 .00 .00 .00 .00
STORM AREA = .09
33 LS SCS LGSS RATE
STRTL .51 INITIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
34 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .28 LAG

* ok ok

UNI' T HYDROGRAPH
19 END- OF- PERI OD ORDI NATES

21. 69. 123. 133. 114, 79. 49. 33. 21. 14.
9. 6. 4, 3. 2. 1. 1. 0. 0.
* % x * % x * % x * % x * % x
HYDROGRAPH AT STATI ON E4
FOR PLAN 2, RATIO = 1.00
TOTAL RAINFALL =  7.83, TOTAL LOSS =  2.39, TOTAL EXCESS =  5.44
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 168. 12.33 38. 13. 13. 13.
(1 NCHES) 4.011 5. 400 5. 400 5. 400
(AC-FT) 19. 25. 25. 25.
CUMULATI VE AREA = .09 SQ M
* %k * % x * %k * %k * %k
HYDROGRAPH AT STATI ON E4
FOR PLAN 2, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFs)
+ 168. 12.33 38. 13. 13. 13.
(1 NCHES) 4.011 5. 400 5. 400 5. 400
(AC-FT) 19. 25. 25. 25.
CUMULATI VE AREA = .09 SQ M
* % x * % x * k% * % x * k x * % x * % x * % x * % x * % x * k% * k% * % % * % % * % %
41 KP PLAN 3 FOR STATI ON E4

RUNOFF COVPUTATI ON 25- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA

32 BA SUBBASI N CHARACTERI STI CS
TAREA .09 SUBBASI N AREA

PRECI PI TATI ON DATA

43 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM

HEC-1 Results for Proposed Condition w/Mitigation

Vega Serenall, VegaBaja, PR. 100f 41
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R HYDRO-35 . ..... i, TP-40 ... TP-49 . ...
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
.70 1.22 2.90 3.98 4.50 5.92 7.64 9.74 .00 .00 .00
STORM AREA = .09
33 LS SCS LOSS RATE
STRTL .51 I NITIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
34 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .28 LAG
* k %k
UNI' T HYDROGRAPH
19 END- OF- PERI OD ORDI NATES
21. 69. 123. 133. 114, 79. 49, 33. 21.
9. 6. 4. 3. 2. 1. 1. 0. 0.
* %k * Kk k * %k * %k * %k
HYDROGRAPH AT STATI ON E4
FOR PLAN 3, RATIO = 1.00
TOTAL RAI NFALL = 9.74, TOTAL LCSS = 2.50, TOTAL EXCESS = 7.24
PEAK FLOW TI VE MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 193. 12.33 47. 17. 17. 17.
(1 NCHES) 4,974 7.189 7.189 7.189
(AC-FT) 23. 34, 34, 34,
CUMULATI VE AREA = .09 sQ M
* k %k * Kk %k * Kk * k %k * K %k
HYDROGRAPH AT STATI ON E4
FOR PLAN 3, RATIO = 1.00
PEAK FLOW TI VE MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 193. 12.33 47. 17. 17. 17.
(I NCHES) 4.974 7.189 7.189 7.189
(AC-FT) 23. 34. 34. 34.
CUMULATI VE AREA = .09 SQ M
* k %k * k %k * Kk * K %k * k %k * k %k * k %k * k %k * Kk * k %k * k% * Kk * Kk
44 KP PLAN 4 FOR STATI ON E4
RUNOFF COWPUTATI ON 50- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
32 BA SUBBASI N CHARACTERI STI CS
TAREA .09 SUBBASI N AREA
PRECI PI TATI ON DATA
46 PH DEPTHS FOR 0- PERCENT HYPOTHETI CAL STORM
R HYDRO-35 . ..... i, TP-40 ... TP-49 . ...
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
.73 1.28 3.04 4.24 4.84 6.50 8.67 11.24 .00 .00 .00
STORM AREA = .09
33 LS SCS LOSS RATE
STRTL .51 I NITIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
34 UD SCS DI MENSI ONLESS UNI TGRAPH
HEC-1 Results for Proposed Condition w/Mitigation
i 9 11of 41

Vega Serenall, VegaBaga, P.R.
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TOTAL RAINFALL =

PEAK FLOW
+ (CFS)

+ 209.

* ok ok

PEAK FLOW
+ (CFS)

+ 209.

* ok ok * ok ok

47 KP

32 BA

49 PH

33 LS

34 UD

* ok ok

TLAG .28 LAG
* Kk
UNI' T HYDROGRAPH
19 END- OF- PERI OD ORDI NATES
21 69. 123. 133. 114. 79. 49. 33. 21.
9 6. 4 3. 2. 1. 1. 0. 0.
* k ok * k ok * k ok * k ok
HYDROGRAPH AT STATI ON E4
FOR PLAN 4, RATIO = 1.00
11.24, TOTAL LGsS = 2.56, TOTAL EXCESS = 8. 68

TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.33 54, 20. 20. 20.
(1 NCHES) 5. 662 8.614 8.614 8.614
(AC FT) 27. 40. 40. 40.
CUMULATI VE AREA = .09 SQ M
* %k * %k * % x * ok x
HYDROGRAPH AT STATI ON E4
FOR PLAN 4, RATIO = 1.00
TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
(HR)
(CFS)
12.33 54, 20. 20. 20.
(1 NCHES) 5. 662 8.614 8.614 8.614
(AC-FT) 27. 40. 40. 40.
CUMULATI VE AREA = .09 SQ M
* %k * % x * %k * %k * %k * %k * % x * %k * %k * %k * %k
PLAN 5 FOR STATI ON E4
RUNOFF COMPUTATI ON 100- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA

SUBBASI N CHARACTERI STI CS

TAREA .09 SUBBASI N AREA
PRECI PI TATI ON DATA
DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
e HYDRO-B5 .. ovv e, TP-40 o\t TP-49 .. ..
5-MN 15-MN 60-MN  2-HR 3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY  7-DAY
.76 1.33 3.16 447 515 7.06 9.72 12.81 . 00 . 00 . 00
STORM AREA = . 09
SCS LOSS RATE
STRTL .51 I NITIAL ABSTRACTI ON
CRVNBR 79.75 CURVE NUMBER
RTI WP .00 PERCENT | MPERVI OUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
TLAG .28 LAG
* Kk k
UNI T HYDROGRAPH
19 END- OF- PERI OD ORDI NATES
21 69. 123. 133. 114, 79. 49, 33. 21.
9 6. 4 3. 2. 1. 1. 0. 0.
* Kk k * Kk Kk * Kk k * Kk Kk
HYDROGRAPH AT STATI ON E4

HEC-1 Results for Proposed Condition w/Mitigation
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TOTAL RAI NFALL =
PEAK FLOW TI ME
+ (CFS) (HR)

+ 222. 12.33

PEAK FLOW TI ME
+ (CFS) (HR)

+ 222. 12.33

Kkk kkk kkk kkk kkKk kkKk kkKk kkk kkKk kkk kkk kkKk kkKk kkk kkk kkk Kkk*

FOR PLAN 5, RATIO = 1.00

12.81, TOTAL LGCsSS =

2.61, TOTAL EXCESS =

MAXI MUM AVERAGE FLOW

6- HR 24- HR 72-HR
(CFS)
60. 24, 24,
(1 NCHES) 6.320 10. 119 10. 119
(ACFT) 30. 47. 47.
CUMULATI VE AREA = .09 SQ M
* k% * % x * % x
HYDROGRAPH AT STATI ON E4

FOR PLAN 5, RATIO = 1.00

6- HR
(CFS)
60.
(I NCHES) 6.320
(AC-FT) 30.

CUMULATI VE AREA =

KAKEK AR AR A KA Kk

*

*

50 KK * cowBl ¢

*

*

KAKEK KK AR A KA Kk

52 HC HYDROGRAPH COMVBI NATI ON
| COWP 2 NUMBER OF HYDROGRAPHS TO COMBI NE
* Kk k
* Kk Kk * Kk * Kk Kk * Kk k * Kk Kk

PEAK FLOW TI ME
+ (CFS) (HR)

+ 202. 12. 42

* KKk

PEAK FLOW TI ME
+ (CFS) (HR)

+ 341. 12. 42

* ok ok

COMBI NE ( E4+E5)

MAXI MUM AVERAGE FLOW

24-HR 72-HR
24. 24.
10. 119 10. 119
47. 47.

.09 SQ M

HYDROGRAPH AT STATI ON COovB1
FOR PLAN 1, RATIO = 1.00

6- HR
(CFs)

42.

(1 NCHES) 1. 996

(ACFT) 21,

CUMULATI VE AREA =

* KKk * KKk

MAXI MUM AVERAGE FLOW

24- HR 72-HR
12. 12.
2.361 2.361
25, 25,
.20 SQ M

* KKk

HYDROGRAPH AT STATI ON covBl
FOR PLAN 2, RATIO = 1.00

6- HR
(CFS)
84.
(I NCHES) 3.999
(AC-FT) 42.

CUMULATI VE AREA =

* ok ok * ok ok

HEC-1 Results for Proposed Condition w/Mitigation
Vega Serenall, VegaBaga, P.R.

MAXI MUM AVERAGE FLOW

24-HR 72-HR
28. 28.
5.378 5.378
56. 56.
.20 SQ M

* ok ok

10. 20

24.00- HR

24.00- HR

24.00- HR

2.361

* KKk

24.00- HR

5.378

* ok ok

130f 41

24.
10. 119
47.

24.
10. 119
47.

12.

25.

28.

56.

Kkk kkk kkk kkk kkKk kkKk kkk kkKk kkKk kkk kkk kkk kkKk kkk kkk Kk*
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HYDROGRAPH AT STATI ON COovB1
FOR PLAN 3, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 391, 12.33 105. 38. 38. 38.
(1 NCHES) 4.963 7.162 7.162 7.162
(ACFT) 52. 75. 75. 75.
CUMULATI VE AREA = .20 SQ M
* k% * k% * % x * % x * k%

HYDROGRAPH AT STATI ON covBl
FOR PLAN 4, RATIO = 1.00

PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 424, 12.33 119. 45, 45, 45.
(I NCHES) 5. 651 8.584 8.584 8. 584
(AC-FT) 59. 90. 90. 90.
CUMULATI VE AREA = .20 SQ M
* % x * % x * k% * % x * % %

HYDROGRAPH AT STATI ON covBl
FOR PLAN 5, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 453, 12.33 133. 53, 53, 53,
(1 NCHES) 6.310 10. 084 10. 084 10. 084
(AC-FT) 66. 105. 105. 105.
CUMULATI VE AREA = .20 SQ M
* %k * %k * %k * %k * %k * % x * %k * %k * % x * %k * %k * %k * % x * %k * %k * %k * % x * %k * %k * %k * %k * % x * %k * %k * %k * %k * % x * %k * %k * %k * %k * %k * %k
ERE R R R EEEEE RS
* *
53 KK * E6 *
* *
ERE R R EEEEEEEEES]
* % x * % x * % x * k% * % x * % % * k% * % % * % x * % x * k% * % x * k% * k% * % x * % % * % %
54 KP PLAN 1 FOR STATI ON E6

RUNOFF COVPUTATI ON 2- YRS STORM I N BASI N
SUBBASI N RUNOFF DATA

55 BA SUBBASI N CHARACTERI STI CS
TAREA .00 SUBBASI N AREA

PRECI PI TATI ON DATA

60 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STCRM
..... HYDRO-35 .. ... oo TP-A0 . TP-4A9
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10- DAY
.49 .86 2,05 2.63 2.84 3.35 3.77 4.44 .00 .00 .00 .00
STORM AREA = .00
56 LS SCS LOSS RATE
STRTL .53 I NITI AL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
HEC-1 Results for Proposed Condition w/Mitigation 1Aof 41 M
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RTI MP

.00 PERCENT | MPERVI QUS AREA

57 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG
* Kk
UNI T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES
8 6 2 0 0. 0.
* k ok * k ok * k ok * k ok * k ok
HYDROGRAPH AT STATI ON E6
FOR PLAN 1, RATIO = 1.00

TOTAL RAINFALL = 4.44, TOTAL LCSS = 2.11, TOTAL EXCESS = 2.33

PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 3. 12.08 0. 0. 0. 0.
(I NCHES) 1. 956 2.323 2.323 2.323
(AC-FT) 0. 0. 0 0
CUMULATI VE AREA = .00 SQ M
* %k * Kk k * % x * %k * % x
HYDROGRAPH AT STATI ON E6
FOR PLAN 1, RATIO = 1.00
PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 3. 12.08 0. 0. 0. 0
(1 NCHES) 1. 956 2.323 2.323 2.323
(AC-FT) 0. 0. 0 0
CUMULATI VE AREA = .00 sQ M
* %k * %k * %k * %k * % x * %k * %k * %k * %k * %k * %k * % x * %k
61 KP PLAN 2 FOR STATION E6
RUNOFF COMPUTATI ON 10- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
55 BA SUBBASI N CHARACTERI STI CS
TAREA .00 SUBBASI N AREA
PRECI PI TATI ON DATA
63 PH DEPTHS FOR 0- PERCENT HYPOTHETI CAL STORM
e HYDRO-35 ...... ... . . TP-40 . ... e TP-49 . ...
5-MN 15-MN 60-MN 2-HR 3-HR 6- HR 12- HR 24- HR 2- DAY 4- DAY 7- DAY
.64 1.13 2.68 3. 60 4.01 5.11 6. 30 7.83 .00 .00 .00
STORM AREA = .00
56 LS SCS LOSS RATE
STRTL .53 I NITI AL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
57 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG
* %k
UNI T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES
8 6 2 0 0. 0.
* %k * %k * %k * %k * % x
HEC-1 Results for Proposed Condition w/Mitigation
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HYDROGRAPH AT STATI ON E6
FOR PLAN 2, RATIO = 1.00

TOTAL RAINFALL =  7.83, TOTAL LOSS =  2.48, TOTAL EXCESS =  5.35
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+  (CFS) (HR)
(CFs)
+ 6. 12.08 1. 0. 0. 0.
(1 NCHES) 3.957 5. 340 5. 340 5. 340
(AC-FT) 0. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* % x * k% * % x * % x * k%
HYDROGRAPH AT STATI ON E6
FOR PLAN 2, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 6. 12.08 1. 0. 0. 0.
(1 NCHES) 3.957 5. 340 5. 340 5. 340
(AC FT) 0. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* % x * % x * % x * % x * % x * % % * % x * % x * % x * % x * % x * % x * % % * % % * % x * % % * k%
64 KP PLAN 3 FOR STATI ON E6

RUNOFF COVPUTATI ON 25- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA

55 BA SUBBASI N CHARACTERI STI CS
TAREA .00 SUBBASI N AREA

PRECI PI TATI ON DATA

66 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... s TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.70 1.22 2.90 3.98 4.50 5.92 7.64 9.74 .00 .00 .00 .00
STORM AREA = .00
56 LS SCS LGSS RATE
STRTL .53 INTIAL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
57 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG

* KKk

UNI T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES

8. 6. 2. 0. 0. 0.
* k %k * k% * k %k * k %k * Kk
HYDROGRAPH AT STATI ON E6
FOR PLAN 3, RATIO = 1.00
TOTAL RAINFALL =  9.74, TOTAL LOSS =  2.59, TOTAL EXCESS =  7.15
PEAK FLON  TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)

+ 7. 12.08 1. 0. 0. 0.

(1 NCHES) 4.924 7.132 7.132 7.132

(AC-FT) 1. 1. 1. 1.
HEC-1 Results for Proposed Condition w/Mitigation 16of 41 M
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CUMULATI VE AREA = .00 sQ M

* %k * %k * %k * % x * %k
HYDROGRAPH AT STATI ON E6
FOR PLAN 3, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 7. 12.08 1. 0. 0. 0.
(1 NCHES) 4.924 7.132 7.132 7.132
(AC-FT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* %k * % x * % x * Kk k * %k * %k * %k * %k * %k * % x * %k * %k * %k * % x * %k
67 KP PLAN 4 FOR STATI ON E6

RUNOFF COVPUTATI ON 50- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA

55 BA SUBBASI N CHARACTERI STI CS
TAREA .00 SUBBASIN AREA

PRECI PI TATI ON DATA

69 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.73 1.28 3.04 4.24 4.84 6.50 8.67 11.24 .00 .00 .00 .00
STORM AREA = .00
56 LS SCS LGSS RATE
STRTL .53 INITI AL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
57 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG

* ko

UNI' T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES

8. 6. 2. 0. 0. 0.
* % x * % x * % x * %k * %k
HYDROGRAPH AT STATI ON E6
FOR PLAN 4, RATIO = 1.00
TOTAL RAINFALL = 11.24, TOTAL LOSS =  2.66, TOTAL EXCESS =  8.58
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 7. 12.08 1. 0. 0. 0.
(1 NCHES) 5.616 8. 562 8. 562 8. 562
(AC-FT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* %k * % x * %k * %k * %k
HYDROGRAPH AT STATI ON E6
FOR PLAN 4, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 7. 12.08 1. 0. 0. 0.

HEC-1 Results for Proposed Condition w/Mitigation
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(I NCHES) 5.616 8.562 8.562 8. 562
(AC-FT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M

* KKk * KKk * KKk * KKk

* KKk * KKk

CA Engineering é

70 KP PLAN 5 FOR STATI ON E6
RUNOFF COWPUTATI ON 100- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
55 BA SUBBASI N CHARACTERI STI CS
TAREA .00 SUBBASIN AREA
PRECI PI TATI ON DATA
72 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
R HYDRO-35 . ..... .. TP-40 ... TP-49 . ...
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY  7-DAY
.76 1.33 3.16 4.47 5.15 7.06 9.72 12.81 .00 .00 .00
STORM AREA = .00
56 LS SCS LOSS RATE
STRTL .53 I NI TIAL ABSTRACTI ON
CRVNBR 79.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
57 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .07 LAG
* k %k
UNI' T HYDROGRAPH
6 END- OF- PERI OD ORDI NATES
8. 6. 2. 0. 0. 0.
* k %k * Kk %k * Kk * Kk * k %k
HYDROGRAPH AT STATI ON E6
FOR PLAN 5, RATIO = 1.00
TOTAL RAINFALL = 12.81, TOTAL LCSS = 2.72, TOTAL EXCESS =  10.09
PEAK FLOW TI VE MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 8. 12.08 1. 1. 1. 1.
(I NCHES) 6.278 10. 073 10. 073 10. 073
(AC-FT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* k %k * Kk * k %k * k %k * k %k
HYDROGRAPH AT STATI ON E6
FOR PLAN 5, RATIO = 1.00
PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 8. 12.08 1. 1. 1. 1.
(1 NCHES) 6.278 10. 073 10. 073 10. 073
(AC-FT) 1. 1. 1. 1.
CUMULATI VE AREA = .00 SQ M
* %k * %k * %k * %k * %k * % x * % x * % x * %k * %k * %k * %k * %k * %k * %k * %k * % x * %k * %k * %k * %k * %k * %k * %k * %k * %k * %k * %k * %k * %k * %k * %k * Kk k
ERE R R R EEEEEE RS
* *
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73 KK * P1 *

* *
kkkkhkkhkkkkkkkk
* Kk * Kk * ko * Kk * Kk * ok ok * Kk * ok ok * Kk * ko * ko * ok ok * ok ok
74 KP PLAN 1 FOR STATI ON P1

RUNOFF COVPUTATI ON 2- YRS STORM I N BASI N

SUBBASI N RUNOFF DATA

75 BA SUBBASI N CHARACTERI STI CS
TAREA .06 SUBBASI N AREA

PRECI PI TATI ON DATA

* ok ok

80 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TPA40 L e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY
.49 . 86 2.05 2.63 2.84 3.35 3.77 4.44 .00 .00 .00
STORM AREA = . 06
76 LS SCS LGSS RATE
STRTL .15 I NTIAL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
77 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .16 LAG

UNI T HYDROGRAPH
12 END- OF- PERI OD ORDI NATES

49, 139. 133, 75. 38. 19. 10. 5, 3.
1 0.
* % x * % x * % x * % x * % %
HYDROGRAPH AT STATI ON P1
FOR PLAN 1, RATIO = 1.00
TOTAL RAINFALL =  4.44, TOTAL LCSS = .79, TOTAL EXCESS =  3.65
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 120. 12.17 20. 6. 6. 6.
(1 NCHES) 2.983 3.639 3. 639 3.639
(AC FT) 10. 12. 12. 12.
CUMULATI VE AREA = .06 SQ M
* % x * k% * % x * % x * % x
HYDROGRAPH AT STATI ON P1
FOR PLAN 1, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 120. 12.17 20. 6. 6. 6.
(1 NCHES) 2.983 3.639 3.639 3. 639
(AC-FT) 10. 12. 12. 12.
CUMULATI VE AREA = .06 SQ M
* %k * %k * %k * %k * % x * %k * %k * %k * %k * %k * %k * % x * %k
81 KP PLAN 2 FOR STATI ON P1

RUNOFF COVPUTATI ON 10- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA

HEC-1 Results for Proposed Condition w/Mitigation
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75 BA

83 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
o HYDRO-35 ..o oeeeanans, TP-40 ..ot TP-49 .. ..
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY  7-DAY

.64 1.13 2,68 3.60 4.0l 511  6.30  7.83 .00 .00 .00
STORM AREA = . 06
76 LS SCS LOSS RATE
STRTL .15 NI TI AL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI OUS AREA
77 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .16 LAG
* % x
UNI T HYDROGRAPH
12 END- OF- PERI OD ORDI NATES
49, 139. 133. 75. 38. 19. 10. 5. 3.
1 0.
* %k * %k * %k * % x * ok x
HYDROGRAPH AT STATI ON P1
FOR PLAN 2, RATIO = 1.00
TOTAL RAINFALL =  7.83, TOTAL LOSS = .84, TOTAL EXCESS =  6.99
PEAK FLON  TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+  (CF9) (HR)
(CFS)
+ 166. 12.17 32. 11. 11. 11.
(1 NCHES) 4.897 6.971 6.971 6.971
(AC-FT) 16. 23. 23. 23
CUMULATI VE AREA = .06 SQ M
* %k * %k * %k * %k * %k
HYDROGRAPH AT STATI ON P1
FOR PLAN 2, RATIO = 1.00
PEAK FLON  TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72- HR 24.00- HR
+  (CF9) (HR)
(CFS)
+ 166. 12.17 32. 11. 11. 11.
(1 NCHES) 4.897 6.971 6.971 6.971
(AC-FT) 16. 23. 23. 23,
CUMULATI VE AREA = .06 SQ M
* K %k * k %k * k %k * k %k * k %k * k %k * k %k * k %k * k %k * k% * Kk * K %k * Kk %k
84 KP PLAN 3 FOR STATI ON P1
RUNOFF COMPUTATI ON 25- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA
75 BA SUBBASI N CHARACTERI STI CS
TAREA .06 SUBBASI N AREA
PRECI PI TATI ON DATA
86 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM

HEC-1 Results for Proposed Condition w/Mitigation
Vega Serenall, VegaBaga, P.R.

SUBBASI N CHARACTERI STI CS
TAREA .06 SUBBASI N AREA

PRECI PI TATI ON DATA

e HYDRO-35 ...... ............... TP-40 ... ... e TP-49 ....

5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY

.70 1.22 2.90 3.98 4.50 5.92 7.64 9.74 .00 .00 .00
STORM AREA = . 06

200f 41
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76 LS

77 UD

TOTAL RAI NFALL =

PEAK FLOW
+ (CFS)

+ 182.

PEAK FLOW
+ (CFS)

+ 182.

* ok ok * ok ok

87 KP

75 BA

89 PH

76 LS

77 UD

SCS LGSS RATE

STRTL .15 I NTIAL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
SCS DI MENSI ONLESS UNI TGRAPH
TLAG .16 LAG
* k ok
UNI T HYDROGRAPH
12 END- OF- PERI CD ORDI NATES
49 139. 133. 75. 38. 19. 10. 5. 3.
1 0.
* k ok * k ok * k ok * k ok
HYDROGRAPH AT STATI ON P1

FOR PLAN 3, RATIO = 1.00

9.74, TOTAL LCSS

= .85, TOTAL EXCESS = 8. 89

TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
(HR)
(CFS)
12.17 38. 15. 15. 15.
(I NCHES) 5.758 8. 859 8. 859 8. 859
(AC-FT) 19. 29. 29. 29.
CUMULATI VE AREA = .06 SQM
* % x * % x * % x * % x
HYDROGRAPH AT STATI ON P1
FOR PLAN 3, RATIO = 1.00
TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
(HR)
(CFS)
12.17 38. 15. 15. 15.
(I NCHES) 5. 758 8. 859 8. 859 8. 859
(AC-FT) 19. 29. 29. 29.
CUMULATI VE AREA = .06 SQM
* %k * %k * % x * % x * %k * %k * %k * %k * %k * % x * %k
PLAN 4 FOR STATI ON P1
RUNOFF COMPUTATI ON 50- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA

SUBBASI N CHARACTERI STI CS

TAREA .06 SUBBASI N AREA

PRECI PI TATI ON DATA
DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
e HYDRO-35 ...... ............... TP-40 .......... ... TP-49 ....
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY  7-DAY
.73 1.28 3.04 4.24 4.84 6.50 8.67 11. 24 .00 .00 .00
STORM AREA = . 06

SCS LOSS RATE

STRTL .15 I NITI AL ABSTRACTI ON

CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA

SCS DI MENSI ONLESS UNI TGRAPH

TLAG .16
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LAG

* ko

UNI' T HYDROGRAPH
12 END- OF- PERI OD ORDI NATES
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* ok ok * ok ok

10- DAY
.00

* Kk * Kk
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49. 139. 133. 75. 38. 19. 10. 5. 3. 1.

1 0.
* %k * %k * % x * % x * %k
HYDROGRAPH AT STATI ON P1
FOR PLAN 4, RATIO = 1.00
TOTAL RAINFALL = 11.24, TOTAL LCSS = .86, TOTAL EXCESS =  10.38
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 191. 12.17 42. 17. 17. 17.
(1 NCHES) 6. 367 10. 345 10. 345 10. 345
(AC-FT) 21, 34, 34, 34,
CUMULATI VE AREA = .06 SQ M
* %k * Kk k * %k * %k * % x
HYDROGRAPH AT STATI ON P1
FOR PLAN 4, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 191. 12.17 42. 17. 17. 17.
(1 NCHES) 6.367 10. 345 10. 345 10. 345
(ACFT) 21, 34, 34, 34,
CUMULATI VE AREA = .06 SQ M
* % x * ok x * % x * % x * % x * % x * % x * % x * % x * k% * k% * % % * % x * % x * % x * % x * % x
90 KP PLAN 5 FOR STATI ON P1

RUNOFF COVPUTATI ON 100- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA

75 BA SUBBASI N CHARACTERI STI CS
TAREA .06 SUBBASI N AREA

PRECI PI TATI ON DATA

92 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... s TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
.76 1.33 3.16 4.47 5.15 7.06 9.72 12.81 .00 .00 .00 .00
STORM AREA = . 06
76 LS SCS LGOSS RATE
STRTL .15 I NI TI AL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
77 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .16 LAG

* KKk

UNI' T HYDROGRAPH
12 END- OF- PERI OD ORDI NATES

49. 139. 133. 75. 38. 19. 10. 5. 3. 1.
1 0.
* Kk Kk * Kk Kk * Kk k * Kk k * Kk Kk
HYDROGRAPH AT STATI ON P1
FOR PLAN 5, RATIO = 1.00
TOTAL RAI NFALL = 12.81, TOTAL LGSS = .86, TOTAL EXCESS = 11. 95
PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
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+ (CFS) (HR)

(CFS)
+ 199. 12.17 46. 19. 19. 19.
(1 NCHES) 6.951 11. 901 11. 901 11. 901
(AC FT) 23. 39. 39. 39.
CUMULATI VE AREA = .06 SQ M
* k %k * K %k * k% * k %k * K %k
HYDROGRAPH AT STATI ON P1
FOR PLAN 5, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 199. 12.17 46. 19. 19. 19.
(1 NCHES) 6. 951 11. 901 11. 901 11. 901
(AC FT) 23. 39. 39. 39.
CUMULATI VE AREA = .06 SQ M

kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk *k*k *kk *k*

kkkkhkkhkkhkkkkkk

* *
93 KK * covB2 ¢
* *

KAKEK AR AR A KA Kk

COMBI NE ( E6+P1)

95 HC HYDROGRAPH COMBI NATI ON
| COwP 2 NUMBER OF HYDROGRAPHS TO COMVBI NE
* k ok
* k ok * k Kk * k ok * k ok * k ok

HYDROGRAPH AT STATI ON covB2
FOR PLAN 1, RATIO = 1.00

PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+  (CFS) (HR)
(CFS)

+ 123. 12.17 20. 6. 6. 6.
(I NCHES) 2.949 3.597 3.597 3.597
(AC-FT) 10. 12. 12. 12.

CUMULATI VE AREA = .06 SQM

* % x * % x * % % * % x * % %

HYDROGRAPH AT STATI ON CcovB2
FOR PLAN 2, RATIO = 1.00

PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)

+ 171. 12.17 33. 12. 12. 12.
(I NCHES) 4. 866 6.919 6.919 6.919
(AC-FT) 16. 23. 23. 23.

CUMULATI VE AREA = .06 SQM

* %k * % x * %k * %k * %k

HYDROGRAPH AT STATI ON covB2
FOR PLAN 3, RATIO = 1.00

PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
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+ (CFS) (HR)

(CFS)
+ 187. 12.17 39. 15. 15. 15.
(I NCHES) 5.730 8. 804 8. 804 8. 804
(AC-FT) 19. 30. 30. 30.
CUMULATI VE AREA = .06 SQM
* % x * k% * % x * % x * % x

HYDROGRAPH AT STATI ON covB2
FOR PLAN 4, RATIO = 1.00

PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)

+ 197. 12.17 43, 17. 17. 17.
(I NCHES) 6. 342 10. 288 10. 288 10. 288
(AC-FT) 21. 35. 35. 35.

CUMULATI VE AREA = .06 SQM

* %k * %k * %k * % x * ok x

HYDROGRAPH AT STATI ON covB2
FOR PLAN 5, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)

+ 206. 12.17 47. 20. 20. 20.
(1 NCHES) 6.929 11.843 11.843 11. 843
(AC FT) 23. 40. 40. 40.

CUMULATI VE AREA = .06 SQ M

Kkk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk kkKk Kkkk kkKk kkKk kkKk KkkKk kkk Kkkk kkk kkk kkk Kkkk kkk Kk*

kkkkhkkhkkkkkkkk

* *
96 KK * P2 *
* *
kkkkhkkhkkkkk Kk k
* Kk * Kk * ko * Kk * Kk * ko * ok * ok ok * Kk * ko * Kk * Kk * Kk * ko * Kk
97 KP PLAN 1 FOR STATI ON P2

RUNOFF COVPUTATI ON 2- YRS STORM I N BASI N

SUBBASI N RUNOFF DATA

98 BA SUBBASI N CHARACTERI STI CS
TAREA .03 SUBBASI N AREA

PRECI PI TATI ON DATA

103 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.49 . 86 2.05 2.63 2.84 3.35 3.77 4.44 .00 .00 .00 .00
STORM AREA = .03
99 LS SCS LOSS RATE
STRTL .15 I NITIAL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
100 WD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14 LAG

* ok ok
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UNI' T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES

36. 90. 72. 33. 16. 8. 4. 2. 1. 0.
* %k * ok k * % x * ok k * %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 1, RATIO = 1.00
TOTAL RAINFALL =  4.44, TOTAL LCSS = .79, TOTAL EXCESS =  3.65
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 71 12.17 11. 3. 3. 3.
(1 NCHES) 2.983 3.641 3.641 3.641
(AC-FT) 5, 7. 7. 7.
CUMULATI VE AREA = .03 SQ M
* %k * Kk k * %k * % x * %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 1, RATIO = 1.00
PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 71 12.17 11. 3. 3. 3.
(1 NCHES) 2.983 3.641 3.641 3.641
(AC-FT) 5, 7. 7. 7.
CUMULATI VE AREA = .03 SQ M
* % x * ok x * k% * % x * % x * % x * % x * % x * % x * k% * k% * % % * % x * % x * k% * % x * % x
104 KP PLAN 2 FOR STATI ON P2

RUNOFF COVPUTATI ON 10- YRS STORM I N BASI N
SUBBASI N RUNOFF DATA

98 BA SUBBASI N CHARACTERI STI CS
TAREA .03 SUBBASI N AREA

PRECI PI TATI ON DATA

106 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STCRM

..... HYDRO-35 .. ... oo TP-A0 o TP-A9

5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10- DAY

.64 1.13 2.68 3.60 4.01 511  6.30  7.83 .00 .00 .00 .00
STORM AREA = .03
99 LS SCS LOSS RATE
STRTL .15 I NITI AL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
100 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14 LAG
* k %k
UNI T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES
36. 90. 72. 33. 16. 8. 4. 2. 1. 0.
* %k * % x * %k * %k * %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 2, RATIO = 1.00
TOTAL RAINFALL =  7.83, TOTAL LOSS = .84, TOTAL EXCESS =  6.99
PEAK FLON  TIME MAXI MUM AVERAGE FLOW
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6- HR 24-HR 72-HR 24.00- HR

+  (CFS) (HR)
(CFS)
+ 97. 12.17 18. 6. 6. 6.
(I NCHES) 4.898 6.974 6.974 6.974
(AC-FT) 9. 13. 13. 13.
CUMULATI VE AREA = .03 SQ M
* % x * % x * % % * % x * % %
HYDROGRAPH AT STATI ON P2
FOR PLAN 2, RATIO = 1.00
PEAK FLOW TIME MAX| MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 97. 12.17 18. 6. 6. 6.
(I NCHES) 4.898 6.974 6.974 6.974
(AC-FT) 9. 13. 13. 13.
CUMULATI VE AREA = .03 SQM
* %k * %k * % x * %k * %k * %k * % x * %k * %k * %k * %k * %k * %k * %k * % x * %k * %k
107 KP PLAN 3 FOR STATI ON P2

RUNOFF COVPUTATI ON 25- YRS STORM | N BASI N
SUBBASI N RUNOFF DATA

98 BA SUBBASI N CHARACTERI STI CS
TAREA .03 SUBBASI N AREA

PRECI PI TATI ON DATA

109 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.70 1.22 2.90 3.98 4.50 5.92 7.64 9.74 .00 .00 .00 .00
STORM AREA = .03
99 LS SCS LOSS RATE
STRTL .15 I NITI AL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
100 WD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14 LAG

* ko

UNI' T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES

36. 90. 72. 33. 16. 8. 4, 2. 1. 0.
* k %k * Kk * k %k * k %k * k %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 3, RATIO = 1.00
TOTAL RAI NFALL = 9.74, TOTAL LGCSS = .85, TOTAL EXCESS = 8. 89
PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 106. 12.17 21. 8. 8. 8.
(1 NCHES) 5.758 8. 863 8. 863 8.863
(AC-FT) 10. 16. 16. 16.
CUMULATI VE AREA = .03 SQ M
* %k * %k * %k * %k * % x
HYDROGRAPH AT STATI ON P2
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FOR PLAN 3, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)

+ 106. 12.17 21. 8. 8. 8.

(1 NCHES) 5.758 8. 863 8. 863 8. 863

(AC-FT) 10. 16. 16. 16.

CUMULATI VE AREA = .03 SQ M
* % x * % x * k% * % x * % x * % x * % x * % x * % x * % x * % % * % x * k% * % % * % % * % x * k%

110 KP PLAN 4 FOR STATI ON P2

RUNOFF COVPUTATI ON 50- YRS STORM I N BASI N
SUBBASI N RUNOFF DATA

98 BA SUBBASI N CHARACTERI STI CS
TAREA .03 SUBBASI N AREA

PRECI PI TATI ON DATA

112 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STCRM
..... HYDRO-35 .. ... oo TP-A0 . TP-4A9
5-MN 15-MN 60-MN  2-HR  3-HR  6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10- DAY
.73 1.28  3.04 4.24 4.84 6.50 8.67 11.24 .00 .00 .00 .00
STORM AREA = .03
99 LS SCS LOSS RATE
STRTL .15 I NITIAL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
100 UD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14 LAG
* k %k
UNI' T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES
36. 90. 72. 33. 16. 8. 4. 2. 1. 0.
* %k * % x * %k * %k * %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 4, RATIO = 1.00
TOTAL RAINFALL = 11.24, TOTAL LOSS = .86, TOTAL EXCESS =  10.38
PEAK FLON  TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 112. 12.17 23. 9. 9. 9.
(1 NCHES) 6. 368 10. 350 10. 350 10. 350
(AC-FT) 11, 19. 19. 19.
CUMULATI VE AREA = .03 sQ M
* k %k * k% * k %k * k %k * Kk
HYDROGRAPH AT STATI ON P2
FOR PLAN 4, RATIO = 1.00
PEAK FLON  TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 112. 12.17 23. 9. 9. 9.
(1 NCHES) 6. 368 10. 350 10. 350 10. 350
(AC-FT) 11. 19. 19. 19.
CUMULATI VE AREA = .03 SQ M
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* Kk * Kk * Kk * Kk * Kk * Kk * Kk * Kk * ok ok * Kk * Kk * ok ok * Kk * Kk * ok ok * Kk * Kk

113 KP PLAN 5 FOR STATI ON P2
RUNOFF COVPUTATI ON 100- YRS STORM | N BASI N

SUBBASI N RUNOFF DATA

98 BA SUBBASI N CHARACTERI STI CS
TAREA .03 SUBBASI N AREA

PRECI PI TATI ON DATA

115 PH DEPTHS FOR  0- PERCENT HYPOTHETI CAL STORM
..... HYDRO-35 ...... e TP-40 e TP-49
5-MN 15-MN 60-MN 2-HR 3-HR 6-HR 12-HR 24-HR  2-DAY 4-DAY 7-DAY 10-DAY
.76 1.33 3.16 4.47 5.15 7.06 9.72 12.81 .00 .00 .00 .00
STORM AREA = .03
99 LS SCS LOSS RATE
STRTL .15 I NITIAL ABSTRACTI ON
CRVNBR 93.00 CURVE NUMBER
RTI MP .00 PERCENT | MPERVI QUS AREA
100 WD SCS DI MENSI ONLESS UNI TGRAPH
TLAG .14 LAG

* Kk

UNI T HYDROGRAPH
10 END- OF- PERI OD ORDI NATES

36. 90. 72. 33. 16. 8. 4, 2. 1. 0.
* % x * % x * % x * % x * % x
HYDROGRAPH AT STATI ON P2
FOR PLAN 5, RATIO = 1.00
TOTAL RAINFALL = 12.81, TOTAL LCSS = .86, TOTAL EXCESS = 11.95
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 117. 12.17 25. 11. 11. 11.
(1 NCHES) 6.951 11. 907 11. 907 11. 907
(AC FT) 13. 21. 21. 21.
CUMULATI VE AREA = .03 SQ M
* %k * % x * % x * %k * %k
HYDROGRAPH AT STATI ON P2
FOR PLAN 5, RATIO = 1.00
PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFs)
+ 117. 12.17 25. 11. 11. 11.
(1 NCHES) 6.951 11. 907 11. 907 11. 907
(AC-FT) 13. 21. 21. 21.
CUMULATI VE AREA = .03 SQ M

kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk *kk *k*

kkkkhkkhkkhkkkkkk

* *
116 KK * PONDL  *
* *
khkkkkkkkkkkkkk
M TI GATI ON POND CALCULATI ON
118 KO OUTPUT CONTROL VARI ABLES
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| PRNT 1 PRINT CONTROL

| PLOT 1 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

HYDROGRAPH ROUTI NG DATA

119 RS STORAGE ROUTI NG

NSTPS 1 NUMBER OF SUBREACHES

I TYP ELEV TYPE OF I NI TIAL CONDI TI ON
RSVRI C .00 INTIAL CONDI TION
X .00 VWORKING R AND D CCEFFI Cl ENT

121 sV STORAGE .0 .5 1.1 1.6 2.2 2.8 3.5 4.1 4.8 5.5
122 SE ELEVATI ON .00 . 82 1.64 2. 46 3.28 4.10 4.92 5.74 6.56 7.38
120 SQ DI SCHARGE 0. 7. 12. 16. 19. 22. 24. 26. 53. 135.

* ok ok

L

HYDROGRAPH AT STATI ON POND1
PLAN 1, RATIO = 1.00

L R

* *
DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRWN ORD OUTFLON STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE  STAGE
* *
1 0000 1 0. .0 .0 1 0805 98 1. .0 11 1610 195 4 .3 .5
1 0005 2 0. .0 .0 1 0810 99 1. .0 11 1615 196 4 .3 .5
1 0010 3 0. .0 .0 1 0815 100 1. .1 11 1620 197 4 .3 .5
1 0015 4 0. .0 .0 1 0820 101 1. .1 11 1625 198 4 .3 .4
1 0020 5 0. .0 .0 1 0825 102 1. .1 11 1630 199 3 .3 .4
1 0025 6 0. .0 .0 1 0830 103 1. .1 11 1635 200 3 .3 .4
1 0030 7 0. .0 .0 1 0835 104 1. .1 11 1640 201 3 .2 .4
1 0035 8 0. .0 .0 1 0840 105 1. .1 11 1645 202 3 .2 .4
1 0040 9 0. .0 .0 1 0845 106 1. .1 11 1650 203 3 .2 .4
1 0045 10 0. .0 .0 1 0850 107 1. .1 11 1655 204 3 .2 .3
1 0050 11 0. .0 .0 1 0855 108 1. .1 1x 1 1700 205 3 .2 .3
1 0055 12 0. .0 .0 1 0900 109 1. .1 11 1705 206 3 .2 .3
1 0100 13 0. .0 0* 1 0905 110 1. 1 o1 1710 207 2 .2 .3
1 0105 14 0. .0 0* 1 0910 111 1. 1 o1 1715 208 2 .2 .3
1 0110 15 0. .0 0* 1 0915 112 1. 1 a1 1720 209 2 .2 .3
1 0115 16 0. .0 0* 1 0920 113 1. 1 o1 1725 210 2 .2 .3
1 0120 17 0. .0 0* 1 0925 114 1. 1 o1 1730 211 2 .2 .3
1 0125 18 0. .0 0* 1 0930 115 1. 1 o1 1735 212 2 .2 .3
1 0130 19 0. .0 0* 1 0935 116 1. 1 o1 1740 213 2 .2 .2
1 0135 20 0. .0 0* 1 0940 117 1. 1 2% 1 1745 214 2 .2 .2
1 0140 21 0. .0 0* 1 0945 118 1. 1 2% 1 1750 215 2 1 .2
1 0145 22 0. .0 0* 1 0950 119 1. 1 2% 1 1755 216 2 1 .2
1 0150 23 0. .0 0* 1 0955 120 1. 1 2% 1 1800 217 2 1 2
1 0155 24 0. .0 0* 1 1000 121 2. 1 2% 1 1805 218 2 1 .2
1 0200 25 0. .0 .0 1 1005 122 2. .1 21 1810 219 2 .1 .2
1 0205 26 0. .0 .0 1 1010 123 2. .1 21 1815 220 2 .1 .2
1 0210 27 0. .0 .0 1 1015 124 2. .1 21 1820 221 2 .1 .2
1 0215 28 0. .0 .0 1 1020 125 2. .1 21 1825 222 2 .1 .2
1 0220 29 0. .0 .0 1 1025 126 2. .2 21 1830 223 2 .1 .2
1 0225 30 0. .0 .0 1 1030 127 2. .2 .3 1 1835 224 2 .1 .2
1 0230 31 0. .0 .0 1 1035 128 2. .2 .3 1 1840 225 2 .1 .2
1 0235 32 0. .0 .0 1 1040 129 2. .2 .3 1 1845 226 2 .1 .2
1 0240 33 0. .0 .0 1 1045 130 2. .2 .3 1 1850 227 2 .1 .2
1 0245 34 0. .0 .0 1 1050 131 2. .2 .3 1 1855 228 2 .1 .2
1 0250 35 0. .0 .0 1 1055 132 2. .2 .3 1 1900 229 2 .1 .2
1 0255 36 0. .0 .0 1 1100 133 2. .2 .3 1 1905 230 2 .1 .2
1 0300 37 0. .0 .0 1 1105 134 3. .2 .3 1 1910 231 2 .1 .2
1 0305 38 0. .0 0* 1 1110 135 3. .2 31 1915 232 2 1 .2
1 0310 39 0. .0 0* 1 1115 136 3. .2 41 1920 233 2 1 .2
1 0315 40 0. .0 0* 1 1120 137 3. .3 41 1925 234 1 1 .2
1 0320 41 0. .0 0* 1 1125 138 4. .3 5r o1 1930 235 1 1 2
1 0325 42 0. .0 0* 1 1130 139 4. .4 6 * 1 1935 236 1 1 .2
1 0330 43 0. .0 0* 1 1135 140 5. 4 6 * 1 1940 237 1 1 2
1 0335 44 0. .0 0* 1 1140 141 6. .5 71 1945 238 1 1 .2
1 0340 45 0. .0 0* 1 1145 142 7. .5 8 1 1950 239 1 1 2
1 0345 46 0. .0 0* 1 1150 143 8. .6 1.0 % 1 1955 240 1 1 .2
1 0350 47 0. .0 0* 1 1155 144 9. .8 1.2 % 1 2000 241 1 1 2
1 0355 48 0. .0 0* 1 1200 145 11. .9 1.5 * 1 2005 242 1 1 .2
1 0400 49 0. .0 0* 1 1205 146 13. 1.2 1.8 * 1 2010 243 1 1 .2
HEC-1 Results for Proposed Condition w/Mitigation 20 of 41 M

Vega Serenall, VegaBaga, P.R.




PRRPRRPRPRPRPRPRPRPRPRPRPRPRPREPRPREPRPRPRPRPRPRPRPREPRPRPRPRPREPRPREPREPRPREPRPRPRERPREPRPREPRERRERRE
o
[e)
O
(&)
~
N

kkkkhkkhkkhkkhkkhkkhkkhkkkkk k%

PEAK FLOW TI ME
+ (CFS) (HR)

+ 21. 12. 67

PEAK STORAGE TI ME

+ (ACFT) (HR)
3. 12. 67

PEAK STAGE TIME

+  (FEET) (HR)
3.73 12. 67
* Kk Kk * Kk Kk * Kk Kk

PLAN 2 | NPUT DATA FOR STATI ON
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6- HR

(CFS)
11
(1 NCHES) 2.905
(ACFT) 5

6- HR

CUMULATI VE AREA =

* ko * Kk * ok ok

MAXI MUM AVERAGE FLOW

24- HR 72-HR 24.00- HR
3. 3. 3.
3.595 3.595 3.595
6. 6. 6.
MAXI MUM AVERAGE STORAGE
24- HR 72- HR 24.00- HR
0. 0. 0.
MAXI MUM AVERAGE STAGE
24- HR 72- HR 24.00- HR
.48 .48 .48
.03 SQ M
* k% * k% * k k * k%

POND1 ARE SAME AS FOR PLAN 1

2.3* 1 2015 244 1
2.8* 1 2020 245 1
3.2* 1 2025 246 1
3.4 * 1 2030 247 1
3.6 * 1 2035 248 1
3.7 * 1 2040 249 1
3.7 * 1 2045 250 1
3.7 * 1 2050 251 1
3.7 * 1 2055 252 1
3.6 * 1 2100 253 1
3.5* 1 2105 254 1
3.5* 1 2110 255 1
3.4 * 1 2115 256 1
3.3* 1 2120 257 1
3.1 1 2125 258 1
3.0* 1 2130 259 1
2.9* 1 2135 260 1
2.8* 1 2140 261 1
2.6 * 1 2145 262 1
2.5* 1 2150 263 1
2.4 * 1 2155 264 1
2.3* 1 2200 265 1
2.2* 1 2205 266 1
2.1* 1 2210 267 1
2.0* 1 2215 268 1
1.9* 1 2220 269 1
1.8* 1 2225 270 1
1.7* 1 2230 271 1
1.6 * 1 2235 272 1
1.5* 1 2240 273 1
1.4* 1 2245 274 1
1.4* 1 2250 275 1
1.3* 1 2255 276 1
1.2* 1 2300 277 1
1.2* 1 2305 278 1
1.1* 1 2310 279 1
1.0* 1 2315 280 1
1.0* 1 2320 281 1
.9* 1 2325 282 1
.9*x 1 2330 283 1
.8 * 1 2335 284 1
.8 * 1 2340 285 1
71 2345 286 1
71 2350 287 1
.6 * 1 2355 288 1
.6 * 2 0000 289 1
.6 *
.6 *

*

* Kk k * Kk Kk * Kk k * Kk k * Kk k

* Kk * ok ok

L R R

HEC-1 Results for Proposed Condition w/Mitigation
Vega Serenall, VegaBaga, P.R.

HYDROGRAPH AT STATI ON POND1

PLAN 2,

RATIO = 1.00
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1 0620 77 2
1 0625 78 2
1 0630 79 2
1 0635 80 2
1 0640 81 2
1 0645 82 2
1 0650 83 2
1 0655 84 2
1 0700 85 2
1 0705 86 2
1 0710 87 2
1 0715 88 2
1 0720 89 3
1 0725 90 3
1 0730 91 3
1 0735 92 3
1 0740 93 3
1 0745 94 3
1 0750 95 3
1 0755 96 3
1 0800 97 3
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PEAK FLOW TI ME
+ (CFS) (HR)

+ 26. 12. 75

(I NCHES)
(AC-FT)

PEAK STORAGE Tl ME

+ (ACFT) (HR)
4. 12.75

PEAK STAGE TIME

+  (FEET) (HR)
5.53 12.75
* %k * %k * %k

(CFS)

6- HR

17.
4. 663

6- HR

CUMULATI VE AREA =

* ko

* Kk

* ok ok

MAXI MUM AVERAGE FLOW

24-HR

6.
6. 867
12.

72-HR 24.00- HR
6. 6.

6. 867 6. 867
12. 12.

MAXI MUM AVERAGE STORAGE

24-HR

1.

72-HR 24.00- HR

1. 1.

MAXI MUM AVERAGE STAGE

24-HR

.99

.03 SQ M

PLAN 3 | NPUT DATA FOR STATI ON

* ko

* ok ok

72-HR 24.00- HR

.99 .99

* ko * ok ok

POND1 ARE SAME AS FOR PLAN 1

* Kk

* ok ok

* Kk

* ok ok * ok ok

* ok ok * ok ok

L R

HYDROGRAPH AT STATI ON POND1
PLAN 3, RATIO = 1.00
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DA MON HRWN ORD OQUTFLOW STORAGE

1 0000 1 0
1 0005 2 0
1 0010 3 0
1 0015 4 0
1 0020 5 0
1 0025 6 0
1 0030 7 0
1 0035 8 0
1 0040 9 0
1 0045 10 0
1 0050 11 0
1 0055 12 0
1 0100 13 0
1 0105 14 0
1 0110 15 0
1 0115 16 0
1 0120 17 0
1 0125 18 0
1 0130 19 0
1 0135 20 0
1 0140 21 0
1 0145 22 0
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HEC-1 Results for Proposed Condition w/Mitigation

Vega Serenall, VegaBaga, P.R.
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PEAK FLOW TI ME
6- HR
+ (CFS) (HR)

HEC-1 Results for Proposed Condition w/Mitigation
Vega Serenall, VegaBaga, P.R.

MAXI MUM AVERAGE FLOW

24-HR

72-HR

24.00- HR
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(CFS)

+ 36. 12.67 20.
(I NCHES) 5. 445
(AC-FT) 10.
PEAK STORAGE  TIME
6- HR
+ (ACFT) (HR)
4. 12.67 2.
PEAK STAGE  TIME
6- HR
+  (FEET) (HR)
6.04 12.67 3.49
CUMULATI VE AREA =
* %k * % x * %k * %k * %k * %k

8. 8. 8.
8.716 8.716 8.716
16. 16. 16.
MAXI MUM AVERAGE STORAGE
24- HR 72- HR 24.00- HR
1. 1. 1.
MAXI MUM AVERAGE STAGE
24- HR 72-HR 24.00- HR
1.25 1.25 1.25
.03 SQ M
* k% * k% * k% * k%

PLAN 4 | NPUT DATA FOR STATI ON

POND1 ARE SAME AS FOR PLAN 1

* Kk

* Kk

* ok ok

* Kk

* Kk

* ko * Kk

L R

HYDROGRAPH AT STATI ON POND1
PLAN 4, RATIO = 1.00

L R

DA MON HRW ORD OUTFLOW STORAGE  STAGE

1 0000 1 0 .0 .0
1 0005 2 0 .0 .0
1 0010 3 0 .0 .0
1 0015 4 0 .0 .0
1 0020 5 0 .0 .0
1 0025 6 0 .0 .0
1 0030 7 0 .0 .0
1 0035 8 0 .0 .0
1 0040 9 0 .0 .0
1 0045 10 0 .0 .0
1 0050 11 0 .0 .0
1 0055 12 0 .0 .0
1 0100 13 0 .0 .0
1 0105 14 0 .0 .0
1 0110 15 0 .0 .0
1 0115 16 0 .0 .0
1 0120 17 0 .0 .0
1 0125 18 0 .0 .0
1 0130 19 0 .0 .0
1 0135 20 0 .0 .0
1 0140 21 0 .0 .0
1 0145 22 0 .0 .0
1 0150 23 0 .0 .1
1 0155 24 1 .0 .1
1 0200 25 1 .0 .1
1 0205 26 1 .1 .1
1 0210 27 1 .1 .1
1 0215 28 1 .1 .1
1 0220 29 1 .1 .1
1 0225 30 1 .1 .1
1 0230 31 1 .1 .1
1 0235 32 1 .1 .1
1 0240 33 1 .1 .2
1 0245 34 1 .1 .2
1 0250 35 1 .1 .2
1 0255 36 1 .1 .2
1 0300 37 2 .1 .2
1 0305 38 2 .1 .2
1 0310 39 2 .1 .2
1 0315 40 2 .1 .2
1 0320 41 2 .2 .2
1 0325 42 2 .2 .2
1 0330 43 2 .2 .3
1 0335 44 2 .2 .3
1 0340 45 2 .2 .3
1 0345 46 2 .2 .3
1 0350 47 2 .2 .3
1 0355 48 2 .2 .3
1 0400 49 2 .2 .3

HEC-1 Results for Proposed Condition w/Mitigation
Vega Serenall, VegaBaga, P.R.
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1 1210 147 23. 3.2
1 1215 148 25. 3.7
1 1220 149 28. 4.2
1 1225 150 38. 4.4
1 1230 151 43. 4.6
1 1235 152 44, 4.6
1 1240 153 43. 4.6
1 1245 154 41. 4.5
1 1250 155 39. 4.4
1 1255 156 36. 4.4
1 1300 157 34. 4.3
1 1305 158 32. 4.3
1 1310 159 29. 4.2
1 1315 160 27. 4.1
1 1320 161 26. 4.1
1 1325 162 26. 4.0
1 1330 163 26. 3.9
1 1335 164 25. 3.8
1 1340 165 25. 3.7
1 1345 166 25. 3.6
1 1350 167 25. 3.6
1 1355 168 24, 3.5
1 1400 169 24, 3.4
1 1405 170 24. 3.3
1 1410 171 24. 3.3
1 1415 172 23. 3.2
1 1420 173 23. 3.1
1 1425 174 23. 3.0
1 1430 175 22. 3.0
1 1435 176 22. 2.9
1 1440 177 22. 2.8
1 1445 178 22. 2.8
1 1450 179 21. 2.7
1 1455 180 21. 2.6
1 1500 181 21. 2.5
1 1505 182 20. 2.5
1 1510 183 20. 2.4
1 1515 184 20. 2.3
1 1520 185 19. 2.3
1 1525 186 19. 2.2
1 1530 187 19. 2.1
1 1535 188 18. 2.1
1 1540 189 18. 2.0
1 1545 190 18. 1.9
1 1550 191 17. 1.9
1 1555 192 17. 1.8
1 1600 193 17. 1.8
1 1605 194 17. 1.7
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PEAK FLOW TI ME
6- HR

+ (CFS) (HR)
(CFS)
+ 44, 12.58 22.
6. 000

11.

(1 NCHES)
(ACFT)
PEAK STORAGE  TIME
6- HR

+ (AGFT) (HR)
5. 12.58 3.

PEAK STAGE TIME

+  (FEET)
6.29

(HR)
12.58

CUMULATI VE AREA =

* ok ok * ok ok * ok ok * ko * Kk

PLAN 5 | NPUT DATA FOR STATI ON

* ok ok

MAXI MUM AVERAGE FLOW

24-HR 72-HR 24.00- HR
9. 9. 9.

10. 168 10. 168 10. 168
18. 18. 18.

MAXI MUM AVERAGE STORAGE

24-HR 72-HR 24.00- HR

1. 1. 1.

MAX| MUM AVERAGE STAGE
24-HR 72-HR 24.00- HR
1.43 1.43 1.43
.03 SQM

* ok ok * Kk * Kk * ko

POND1 ARE SAME AS FOR PLAN 1

* Kk * ko * ok ok * ok ok * ok ok

* Kk * ok ok

L
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HYDROGRAPH AT STATI ON POND1
PLAN 5, RATIO = 1.00
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0000
0005
0010
0015
0020
0025
0030
0035
0040
0045 10
0050 11
0055 12
0100 13
0105 14
0110 15
0115 16
0120 17
0125 18
0130 19
0135 20
0140 21
0145 22
0150 23
0155 24
0200 25
0205 26
0210 27
0215 28
0220 29
0225 30
0230 31
0235 32
0240 33
0245 34
0250 35
0255 36
0300 37
0305 38
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1 0620 77 6
1 0625 78 6
1 0630 79 6
1 0635 80 6
1 0640 81 6
1 0645 82 6
1 0650 83 6
1 0655 84 6
1 0700 85 7
1 0705 86 7
1 0710 87 7
1 0715 88 7
1 0720 89 7
1 0725 90 7
1 0730 91 7
1 0735 92 7
1 0740 93 7
1 0745 94 7
1 0750 95 8
1 0755 96 8
1 0800 97 8
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PEAK FLOW TI ME

MAXI MUM AVERAGE FLOW

kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk kkk *kk *k*

6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 51. 12. 50 24. 11. 11. 11.
(I NCHES) 6.526 11. 686 11. 686 11. 686
(AC-FT) 12. 21. 21. 21.
PEAK STORAGE TI ME MAXI MUM AVERAGE STORAGE
6- HR 24- HR 72- HR 24.00- HR
+ (ACFT) (HR)
5. 12.50 3. 1. 1. 1.
PEAK STAGE TI ME MAXI MUM AVERAGE STACGE
6- HR 24-HR 72- HR 24.00- HR
+ ( FEET) (HR)
6. 50 12.50 4.09 1.63 1.63 1.63
CUMULATI VE AREA = .03 sQ M
LR R R E R EEEEE RS
* *
123 KK * covB2  *
* *
ERE R E R EEEEEE RS
COMBI NE ( E6+P1+P2)
125 HC HYDROGRAPH COVBI NATI ON
| COwP 2 NUMBER OF HYDROGRAPHS TO COMBI NE
* K %k
* k %k * k %k * k %k * k %k * k %k
HYDROGRAPH AT STATI ON covB2
FOR PLAN 1, RATIO = 1.00
PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 139. 12.17 30. 9. 9. 9.
(I NCHES) 2.911 3.597 3.597 3.597
(AC-FT) 15. 19. 19. 19.
CUMULATI VE AREA = .10 SQ M
* %k * %k * %k * %k * %k
HYDROGRAPH AT STATI ON CoVB2
HEC-1 Results for Proposed Condition w/Mitigation
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PEAK FLOW TI ME

FOR PLAN 2, RATIO =

1.00

MAXI MUM AVERAGE FLOW

6- HR
(CFS)
49.
NCHES) 4.722
AC-FT) 24,

CUMULATI VE AREA =

+ (CF9) (HR)
+ 191. 12.17
(1
(
* k ok * k ok

PEAK FLOW TIME

* KKk

HYDROGRAPH AT STATI ON
FOR PLAN 3, RATIO =

24- HR

18.
6.901
36.

.10 SQ M

CcovB2
1.00

72-HR 24.00- HR
18. 18.

6.901 6.901
36. 36.

MAXI MUM AVERAGE FLOW

6- HR
(CFS)
58.
NCHES) 5.533
AC-FT) 29.

CUMULATI VE AREA =

+  (CFS) (HR)
+ 209. 12.17
(1
(
* Kk Kk * Kk

PEAK FLOW TIME

* ok ok

HYDROGRAPH AT STATI ON
FOR PLAN 4, RATIO =

24- HR

23.
8.773
45,

.10 SQ M

* Kk

CcovB2
1.00

72-HR 24.00- HR
23. 23.

8.773 8.773
45. 45.

* Kk

MAXI MUM AVERAGE FLOW

6- HR
(CFS)
64.
NCHES) 6.120
AC-FT) 32.

CUMULATI VE AREA =

+ (CF9) (HR)
+ 220. 12.17

(1

(

* Kk Kk * Kk k

PEAK FLOW TI ME
+ (CFS) (HR)
+ 230. 12.17

(1
(

* ok ok

HYDROGRAPH AT STATI ON
FOR PLAN 5, RATIO =

24-HR

27.
10. 246
53.

.10 SQ M

* ok ok

covB2
1.00

72-HR 24.00- HR

27. 27.
10. 246 10. 246
53. 53.

* ok ok

MAXI MUM AVERAGE FLOW

6- HR
(CFS)
70.
NCHES) 6. 684
AC-FT) 34,

CUMULATI VE AREA =

Kkk kkk kkKk kkk kkk kkk kkKk kkKk kkKk kkKk kkKk kkKk kkk kkk kkk kkk Kk*

kAR KK AR AR A KKK

*

*

*

24-HR

31.
11.788
61.

.10 SQ M

126 KK * covB3  *
* *
Kkokok ok ok ok ok ok ok ok ok ok Kk
COMBI NE ( E6+P1+P2+E5+E4)
128 HC HYDROGRAPH CONVBI NATI ON
| COWP
* ok k * ok k * ok k

HYDROGRAPH AT STATI ON

HEC-1 Results for Proposed Condition w/Mitigation

Vega Serenall, VegaBaga, P.R.

* ok ok

COovB3

72-HR 24.00- HR
31. 31.
11.788 11.788
61. 61.

2 NUMBER OF HYDROGRAPHS TO COMBI NE

* ko

* ok ok
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FOR PLAN 1, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72-HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 314. 12.33 72. 22. 22. 22.
(1 NCHES) 2.291 2.769 2.769 2.769
(AC-FT) 36. 43, 43, 43,
CUMULATI VE AREA = .29 SQ M
* % x * % x * % x * % x * % x

HYDROGRAPH AT STATI ON CcovB3
FOR PLAN 2, RATIO = 1.00

PEAK FLOW TIME MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+  (CFS) (HR)
(CFS)
+ 499. 12.33 133. 46. 46. 46.
(1 NCHES) 4.237 5. 881 5.881 5.881
(AC FT) 66. 92. 92. 92.
CUMULATI VE AREA = .29 SQ M

* ok ok * Kk * ok ok * Kk * ok ok

HYDROGRAPH AT STATI ON CovB3
FOR PLAN 3, RATIO = 1.00

PEAK FLOW TIVE MAXI MUM AVERAGE FLOW
6- HR 24- HR 72- HR 24.00- HR
+ (CF9) (HR)
(CFS)
+ 565. 12.33 162. 61. 61. 61.
(1 NCHES) 5.151 7.694 7.694 7.694
(AC-FT) 80. 120. 120. 120.
CUMULATI VE AREA = .29 SQ M

* ok ok * ok ok * ok ok * ok ok * ok ok

HYDROGRAPH AT STATI ON COovB3
FOR PLAN 4, RATIO = 1.00

PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72-HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 608. 12.33 183. 72. 72. 72.
(1 NCHES) 5. 806 9.133 9.133 9. 133
(AC- FT) 91. 143. 143. 143.
CUMULATI VE AREA = .29 SQ M
* k ok * k ok * k ok * k ok * k ok

HYDROGRAPH AT STATI ON CovB3
FOR PLAN 5, RATIO = 1.00

PEAK FLOW TI ME MAXI MUM AVERAGE FLOW
6- HR 24-HR 72- HR 24.00- HR
+ (CFS) (HR)
(CFS)
+ 655. 12.33 203. 84. 84. 84,
(1 NCHES) 6. 433 10. 647 10. 647 10. 647
(AC-FT) 100. 166. 166. 166.
CUMULATI VE AREA = .29 SQ M
1
PEAK FLOW AND STAGE (END- OF- PERI OD) SUMMARY FOR MULTI PLE PLAN- RATI O ECONOM C COVPUTATI ONS
FLOAS I N CUBI C FEET PER SECOND, AREA | N SQUARE M LES
TINE TO PEAK | N HOURS
HEC-1 Results for Proposed Condition w/Mitigation M
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OPERATI ON

HYDROGRAPH AT
+

HYDROGRAPH AT
+

2 COMBI NED AT
+

HYDROGRAPH AT
+

HYDROGRAPH AT

2 COMVBI NED AT
+

HYDROGRAPH AT

STATI ON

ES

E4

covBl

E6

P1

CcovB2

P2

AREA

.11

.09

.20

.00

. 06

. 06

.03

PLAN

HEC-1 Results for Proposed Condition w/Mitigation

Vega Serenall, VegaBaga, P.R.

FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE

FLOW
TI ME
FLOW
TI ME
FLOW
TI ME
FLOW
TI ME
FLOW
TI ME

FLOW
TI MVE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE

FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE

RATIO 1
1.00

106.
12. 50
180.
12. 42
208.
12. 42
226.
12. 42
241.
12. 42

100.
12.33
168.
12.33
193.
12.33
209.
12.33
222.
12.33

202.
12. 42
341.
12. 42
391.
12.33
424.
12.33
453.
12.33

12.08
12.08
12.08
12.08

12. 08

120.
12. 17
166.
12. 17
182.
12. 17
191.
12. 17

12. 17

RATI S APPLI ED TO FLOWS
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ROUTED TO
+ POND1

2 COMVBI NED AT
+ CcovB2

2 COMBI NED AT
+ COovB3

*** NORVMAL END OF HEG-1 ***

HEC-1 Results for Proposed Condition w/Mitigation

Vega Serenall, VegaBaga, P.R.

.03

.10

.29

** PEAK STAGES |

1

2

3

FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE

STAGE
TI ME
STAGE
TI ME
STAGE
TI ME
STAGE
TI ME
STAGE
TI ME

FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE
FLOW
TI VE

139.
12. 17
191.
12. 17
209.
12. 17
220.
12. 17

12. 17
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APPENDIX F

HEC-RAS RESULTSFOR PROPOSED CONDITION
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X X

HEC-RAS Version 3.1.3 May 2005
U.S. Army Corp of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

XXXXX XXXX XXXX XX XXXX
X X XX X
X X X X X
XXX XXXX XXXXXX  XXXX

X

X X

X X

X X X
X
X
X X X
X

PROJECT DATA

Project Title: Vega Serena Il

Project File : vsll.prj

Run Date and Time: 11/26/2007 10:43:04 AM

Project in Sl units

PLAN DATA

Plan Title: proposed condition
Plan File : p:\361-Vega Serena Il HH\Rev-Nov2007\RA

Geometry Title: proposed condition
Geometry File : p:\361-Vega Serena Il HH

Flow Title : proposed condition
Flow File : p:\361-Vega Serena Il HH

Plan Summary Information:

Number of: Cross Sections = 4 Multiple Openi
Culverts = 2 Inline Structu
Bridges = 0 Lateral Struct

Computational Information
Water surface calculation tolerance = 0.003
Critical depth calculation tolerance = 0.003

Maximum number of iterations =20
Maximum difference tolerance =01
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n v
Friction Slope Method: Average Conveyan
Computational Flow Regime:  Mixed Flow

FLOW DATA

Flow Title: proposed condition
Flow File : p:\361-Vega Serena Il HH\Rev-Nov2007\RA

Flow Data (m3/s)

River Reach RS
pipe5 one 22
pipe5 one 21

Boundary Conditions
River Reach Profile

pipe5 one 2 year

HEC-RAS Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.

X
X
X
XXXXXXX XXXX X
X
X
X

XXXXX XXXX X X

X X X X X
X X X X X
X X XXXXX

S\vsll.p01

\Rev-Nov2007\RAS\vsll.g01

\Rev-Nov2007\RAS\vslI.f01

ngs = 0
res = 0
ures= 0
alues only
ce

S\vsll.f01

2 year 10 year 25 year 50

5.73 9.67 11.08
8.9 14.14 16.01
Upstream Downstream
Critical Normal S = 0.008
lof 7

year
12.02
17.23

100 year
12.84
18.57
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GEOMETRY DATA

Geometry Title: proposed condition
Geometry File : p:\361-Vega Serena Il HH\Rev-Nov200

CROSS SECTION

RIVER: pipe5

REACH: one RS: 22
INPUT

Description:

Station Elevation Data num= 6

Sta Elev Sta

Elev Sta Elev

0 62.2 2 622 2 59.16

8 62.2

Manning's n Values
Sta nVal Sta

num= 3
nVal Sta nVal

0 .013 2 .013 6 .013

Bank Sta: Left Right
2 6

Lengths: Left Channel R
454 454

CROSS SECTION OUTPUT Profile #100 year

E.G. Elev (m)
Vel Head (m)
W.S. Elev (m)
Crit W.S. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top Width (m)
Vel Total (m/s)
Max Chl Dpth (m)
Conv. Total (m3/s)
Length Wtd. (m)

61.94 Element
0.07 Wt n-Val.
61.87 Reach Len. (m)
60.17 Flow Area (m2)
0.000196 Area (m2)
12.84 Flow (m3/s)
4.00 Top Width (m)
1.18 Avg. Vel. (m/s)
2.71 Hydr. Depth (m)
916.7 Conv. (m3/s)
454.00 Wetted Per. (m)

Min Ch EI (m) 59.16 Shear (N/m2)
Alpha 1.00 Stream Power (N
Frctn Loss (m) Cum Volume (100
C & E Loss (m) Cum SA (1000 m2
CULVERT
RIVER: pipe5
REACH: one RS: 215
INPUT
Description:
Distance from Upstream XS= .5
Deck/Roadway Width = 453
Weir Coefficient = 144
Upstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord ~ Sta Hi Cord Lo Cord
0 625 8 625

Upstream Bridge Cross Section Data

Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev
0 622 2 622 2 59.16
8 62.2

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal
0 .013 2 .013 6 .013

Bank Sta: Left Right Coeff Contr. Expan.
2 6 1 3

Downstream Deck/Roadway Coordinates
num= 2
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord
0 60.2 8 60.2

Downstream Bridge Cross Section Data
Station Elevation Data num= 6

HEC-RAS Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.

7\RAS\vsll.g01

Sta Elev Sta Elev
6 59.16 6 622

ight  Coeff Contr. Expan.
454 1 .3

Left OB Channel Right OB
0.013
454.00 454.00 454.00
10.85
10.85
12.84
4.00
1.18
271
916.7
9.42
2.21
/m s) 2.62
0 m3) 6.87
2.99

Sta Elev Sta Elev
6 59.16 6 622

20f 7
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Sta Elev Sta Elev Sta Elev
0 60.2 2 60.2 2 56.5
8 60.2

Manning's n Values num= 3
Sta nVal Sta nVval Sta nVal
0 .013 2 .013 6 .013

Bank Sta: Left Right Coeff Contr. Expan.
2 6 1 .3

Upstream Embankment side slope =
Downstream Embankment side slope =
Maximum allowable submergence for weir flow =
Elevation at which weir flow begins = 62
Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad

Number of Culverts = 1

Culvert Name Shape Rise Span
Culvert #1 Box 274 213
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG
Culvert Upstrm Dist Length Top n Bottom n Dep
.5 453 013 .013
Upstream Elevation = 59.16
Centerline Station = 4
Downstream Elevation = 56.5
Centerline Station = 4

CULVERT OUTPUT Profile #100 year Culv Group: Cul

Q Culv Group (m3/s)  12.84 Culv Full Len (

# Barrels 1 Culv Vel US (m/

Q Barrel (m3/s) 12.84 Culv Vel DS (m/
E.G. US. (m) 61.94 Culv Inv El Up
W.S. US. (m) 61.87 Culv Inv EI Dn
E.G. DS (m) 59.13 Culv Fretn Ls (
W.S. DS (m) 59.05 Culv Exit Loss
Delta EG (m) 2.81 Culv Entr Loss
Delta WS (m) 2.82 Q Weir (m3/s)
E.G.IC (m) 61.64 Weir Sta Lft (m

E.G. OC (m) 61.94 Weir Sta Rgt (m
Culvert Control Inlet  Weir Submerg

Culv WS Inlet (m) 60.71 Weir Max Depth
Culv WS Outlet (m) 57.92 Weir Avg Depth
Culv Nml Depth (m) 1.42 Weir Flow Area
Culv Crt Depth (m) 1.55 Min El Weir Flo

Note: During the supercritical calculations a hy
culvert.

Warning: During the supercritical analysis, the pro
the downstream cross section. The program

Note: During supercritical analysis, the culvert
then assumed normal depth at the outlet.

Note: The flow in the culvert is entirely superc

CROSS SECTION

RIVER: pipe5

REACH: one RS: 21.1
INPUT

Description:

Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev
0 60.2 2 60.2 2 56.5
8 60.2

Manning's n Values num= 3
Sta nVal Sta nVval Sta nVal
0 .013 2 .013 6 .013

Bank Sta: Left Right Lengths: Left Channel R
2 6 1 1

HEC-RAS Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.

Sta Elev Sta Elev
6 56.5 6 60.2

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
95
5

Crested

th Blocked Entrance Loss Coef Exit Loss Coef

0 .6 1
vert #1
m)
s) 3.90
s) 4.24
(m) 59.16
(m) 56.50
m) 2.35
(m)
(m) 0.46
)
)
(m)
(m)
(m2)
w(m) 62.50
draulic jump occurred at the outlet of (leaving) th e
gram could not converge on a supercritical answer i n
used the solution with the least error.
direct step method went to normal depth. The prog ram
ritical.

Sta Elev Sta Elev
6 56.5 6 60.2

ight  Coeff Contr. Expan.
1 1 3
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CROSS SECTION OUTPUT Profile #100 year

E.G. Elev (m)
Vel Head (m)
W.S. Elev (m)
Crit W.S. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top Width (m)
Vel Total (m/s)
Max Chl Dpth (m)
Conv. Total (m3/s)
Length Wtd. (m)
Min Ch EI (m)
Alpha

Frctn Loss (m)

C & E Loss (m)

Warning: The conveyance ratio (upstream conveyance

59.13 Element
0.08 Wt. n-Val.
59.05 Reach Len. (m)
Flow Area (m2)
0.000229 Area (m2)
12.84 Flow (m3/s)
4.00 Top Width (m)
1.26 Avg. Vel. (m/s)
2.55 Hydr. Depth (m)
848.1 Conv. (m3/s)
1.00 Wetted Per. (m)
56.50 Shear (N/m2)
1.00 Stream Power (N
0.00 Cum Volume (100
0.00 Cum SA (1000 m2

0.7 or greater than 1.4. This may indicat

CROSS SECTION

RIVER: pipe5

REACH: one RS: 21
INPUT

Description:

Station Elevation Data num= 6

Sta Elev Sta
0 60.2 1
8 60.2

Manning's n Values
Sta nVal Sta
0 .013 1

Elev Sta Elev
60.2 1 56.5

num= 3
nVal Sta nVal
.013 7 .013

Bank Sta: Left Right Lengths: Left Channel R

1 7

195 195

CROSS SECTION OUTPUT Profile #100 year

E.G. Elev (m)
Vel Head (m)
W.S. Elev (m)
Crit W.S. (m)
E.G. Slope (m/m)
Q Total (m3/s)
Top Width (m)
Vel Total (m/s)
Max Chl Dpth (m)
Conv. Total (m3/s)
Length Wtd. (m)
Min Ch EI (m)

59.13 Element
0.07 Wt n-Val.
59.06 Reach Len. (m)
57.49 Flow Area (m2)
0.000161 Area (m2)
18.57 Flow (m3/s)
6.00 Top Width (m)
1.21 Avg. Vel. (m/s)
2.56 Hydr. Depth (m)
1463.5 Conv. (m3/s)
195.00 Wetted Per. (m)
56.50 Shear (N/m2)

Alpha 1.00 Stream Power (N

Frctn Loss (m)
C & E Loss (m)

CULVERT

RIVER: pipe5
REACH: one

INPUT
Description:

Cum Volume (100
Cum SA (1000 m2

RS: 20.5

Distance from Upstream XS= .5

Deck/Roadway Width

Weir Coefficient

= 194
= 144

Upstream Deck/Roadway Coordinates

num= 2

Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord

0 60.2

8 60.2

Upstream Bridge Cross Section Data
Station Elevation Data num= 6

HEC-RAS Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.

Left OB Channel Right OB
0.013
1.00 1.00 1.00

10.21
10.21
12.84
4.00
1.26
2.55
848.1
9.11
2.52

/m s) 3.17

0 m3) 2.09

) 1.17

divided by downstream conveyance) is less than
e the need for additional cross sections.

Sta Elev Sta Elev
7 56.5 7 60.2

ight  Coeff Contr. Expan.

195 1 3

Left OB Channel Right OB
0.013
195.00 195.00 195.00
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Sta Elev Sta Elev Sta Elev
0 60.2 1 60.2 1 56.5
8 60.2

Manning's n Values num= 3
Sta nVal Sta nVval Sta nVal
0 .013 1 .013 7 .013

Bank Sta: Left Right Coeff Contr. Expan.
1 7 1 3

Downstream Deck/Roadway Coordinates
nums= 2
Sta Hi Cord Lo Cord  Sta Hi Cord Lo Cord
0 60 8 60

Downstream Bridge Cross Section Data

Station Elevation Data num= 6
Sta Elev Sta Elev Sta Elev
0 60 1 60 1 555
8 60

Manning's n Values num= 3
Sta nVal Sta nVval Sta nVal
0 .013 1 .013 7 .013

Bank Sta: Left Right Coeff Contr. Expan.
1 7 1 3

Upstream Embankment side slope =
Downstream Embankment side slope =
Maximum allowable submergence for weir flow =
Elevation at which weir flow begins = 60
Energy head used in spillway design =
Spillway height used in design =

Weir crest shape = Broad

Number of Culverts = 1

Culvert Name Shape Rise Span

Culvert #1 Box 3.35 3.35

FHWA Chart # 8 - flared wingwalls

FHWA Scale # 1 - Wingwall flared 30 to 75 deg.
Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length Top n Bottom n Dep

.5 194 .013 .013
Upstream Elevation = 56.5
Centerline Station = 4
Downstream Elevation = 55.5
Centerline Station = 4

CULVERT OUTPUT Profile #100 year Culv Group: Cul

Q Culv Group (m3/s)  18.57 Culv Full Len (

# Barrels 1 CulvVelUS (m/

Q Barrel (m3/s) 18.57 Culv Vel DS (m/
E.G. US. (m) 59.13 Culv Inv El Up
W.S. US. (m) 59.06 Culv Inv ElIDn
E.G. DS (m) 56.99 Culv Frctn Ls (
W.S. DS (m) 56.49 Culv Exit Loss
Delta EG (m) 2.15 Culv Entr Loss
Delta WS (m) 2.57 Q Weir (m3/s)
E.G. IC (m) 58.83 Weir Sta Lft (m
E.G. OC (m) 59.13 Weir Sta Rgt (m
Culvert Control Inlet  Weir Submerg

Culv WS Inlet (m) 57.96 Weir Max Depth
Culv WS Outlet (m) 56.75 Weir Avg Depth
Culv Nml Depth (m) 1.25 Weir Flow Area
Culv Crt Depth (m) 1.46 Min El Weir Flo

Note: During the supercritical calculations a hy
culvert.

Warning: During the supercritical analysis, the pro
the downstream cross section. The program

Note: During supercritical analysis, the culvert
then assumed normal depth at the outlet.

Note: The flow in the culvert is entirely superc

CROSS SECTION

HEC-RAS Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.

Sta Elev Sta Elev
7 56.5 7 60.2

Sta Elev Sta Elev
7 555 7 60

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
95
2

Crested

th Blocked Entrance Loss Coef Exit Loss Coef

0 .6 1
vert #1
m)
S) 3.79
S) 4.43
(m) 56.50
(m) 55.50
m) 0.94
(m) 0.76
(m) 0.44
)
)
(m)
(m)
(m2)
w (m) 60.20
draulic jump occurred at the outlet of (leaving) th e
gram could not converge on a supercritical answer i n
used the solution with the least error.
direct step method went to normal depth. The prog ram
ritical.
CA Engineering é
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RIVER: pipe5

REACH: one RS: 20
INPUT

Description:

Station Elevation Data num= 6

Sta Elev Sta Elev Sta Elev
0 60 1 60 1 555
8 60

Manning's n Values num= 3
Sta nVal Sta nVal Sta nVal
0 .013 1 .013 7 .013

Bank Sta: Left Right Lengths: Left Channel R
1 7 0 o0

CROSS SECTION OUTPUT Profile #100 year

E.G. Elev (m) 56.99 Element

Vel Head (m) 0.50 Wt. n-Val.

W.S. Elev (m) 56.49 Reach Len. (m)
Crit W.S. (m) 56.49 Flow Area (m2)
E.G. Slope (m/m)  0.002459 Area (m2)

Q Total (m3/s) 18.57 Flow (m3/s)

Top Width (m) 6.00 Top Width (m)
Vel Total (m/s) 3.13 Avg. Vel. (m/s)
Max Chl Dpth (m) 0.99 Hydr. Depth (m)

Conv. Total (m3/s) 374.5 Conv. (m3/s)
Length Wtd. (m) Wetted Per. (m)
Min Ch EI (m) 55.50 Shear (N/m2)
Alpha 1.00 Stream Power (N
Frctn Loss (m) Cum Volume (100
C & E Loss (m) Cum SA (1000 m2

Warning: Slope too steep for slope area to converge
is below critical depth). Water surface se

SUMMARY OF MANNING'S N VALUES

River:pipe5
Reach River Sta. nl n2

one 22 .013
one 215 Culvert
one 21.1 .013
one 21 .013
one 20.5 Culvert
one 20 .013

SUMMARY OF REACH LENGTHS

River: pipe5
Reach River Sta.  Left Chann

one 22 454

one 215 Culvert

one 211 1

one 21 195

one 20.5 Culvert

one 20 0

HEC-RAS Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.

Sta Elev Sta Elev
7 555 7 60

ight  Coeff Contr. Expan.
0 1 3

Left OB Channel Right OB
0.013

5.93
5.93
18.57
6.00
3.13
0.99
374.5
7.98
17.93
/m s) 56.13
0 m3)

during supercritical flow calculations (normal dep
t to critical depth.

n3

013 .013
013 .013
013 .013
013 .013
el Right
454 454

1 1
195 195

0 0
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SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: pipe5

Reach River Sta. Contr. Expan
one 22 1 3
one 215 Culvert
one 211 1 3
one 21 A 3
one 20.5 Culvert
one 20 A 3

HEC-RAS Results for Proposed Condition
Vega Serenall, VegaBaga, P.R.
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HEC-RAS Plan: proposed con Locations: User Defined

River Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)

pipe5 one 22 2 year 5.73 59.16 60.74 59.75 60.79 0.000163 0.90 6.34 4.00 0.23
pipe5 one 22 10 year 9.67 59.16 61.41 60.00 61.46 0.000182 1.08 8.98 4.00 0.23
pipe5 one 22 25 year 11.08 59.16 61.62 60.08 61.68 0.000188 1.13 9.83 4.00 0.23
pipe5 one 22 50 year 12.02 59.16 61.76 60.13 61.82 0.000193 1.16 10.38 4.00 0.23
pipe5 one 22 100 year 12.84 59.16 61.87 60.17 61.94 0.000196 1.18 10.85 4.00 0.23
pipe5 one 21.5 Culvert

pipe5 one 21.1 2 year 5.73 56.50 58.07 58.11 0.000167 0.91 6.28 4.00 0.23
pipe5 one 21.1 10 year 9.67 56.50 58.63 58.70 0.000209 1.13 8.52 4.00 0.25
pipe5 one 21.1 25 year 11.08 56.50 58.81 58.89 0.000221 1.20 9.25 4.00 0.25
pipe5 one 21.1 50 year 12.02 56.50 58.93 59.01 0.000229 1.24 9.71 4.00 0.25
pipe5 one 21.1 100 year 12.84 56.50 59.05 59.13 0.000229 1.26 10.21 4.00 0.25
pipe5 one 21 2 year 8.90 56.50 58.07 57.11 58.11 0.000146 0.95 9.40 6.00 0.24
pipe5 one 21 10 year 14.14 56.50 58.63 57.32 58.69 0.000154 1.11 12.80 6.00 0.24
pipe5 one 21 25 year 16.01 56.50 58.82 57.40 58.88 0.000157 1.15 13.90 6.00 0.24
pipe5 one 21 50 year 17.23 56.50 58.93 57.44 59.00 0.000159 1.18 14.60 6.00 0.24
pipe5 one 21 100 year 18.57 56.50 59.06 57.49 59.13 0.000161 1.21 15.34 6.00 0.24
pipe5 one 20.5 Culvert

pipe5 one 20 2 year 8.90 55.50 56.11 56.11 56.41 0.002528 2.45 3.63 6.00 1.00
pipe5 one 20 10 year 14.14 55.50 56.32 56.32 56.74 0.002473 2.86 4.94 6.00 1.01
pipe5 one 20 25 year 16.01 55.50 56.40 56.40 56.85 0.002456 2.98 5.38 6.00 1.00
pipe5 one 20 50 year 17.23 55.50 56.44 56.44 56.92 0.002460 3.05 5.64 6.00 1.01
pipe5 one 20 100 year 18.57 55.50 56.49 56.49 56.99 0.002459 3.13 5.93 6.00 1.01
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