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HYDROLOGIC-HYDRAULIC STUDY
FOR MONTE ARENAS
VEGA BAJA, PUERTO RICO

(asiano Ancalle, L.

January, 2005
[. INTRODUCTION

A housing development project named Monte Arenas is (o be constructed in the Municipality of
Vega Baja. The site is located at PR-155 and can be accessed from highway PR-645, The

project consists on housing units, recreational facilitics, and green areas.

According to the regulatory flood maps the area of the project is non-floodable. Three storm
runoff watercourses run across the site. The development of the project will not affect neither of

these watercourses but for roadway crossings.

It is expected that the development of the site will increase runoff. This increase has to be
mitigated in compliance with the requirements of the Pucrto Rico Planning Board Regulation

No. 3.

Purposc of Study

The purposc of the study is to determine the flood levels and footprint for the watercourses
crossing the site. and 1o size the watercourse crossing structures from which two arc located at
the project access road. In addition. as the development of the site will increase the peak runoff
discharge. the study will quantify the increase and provide means for mitigating it according to

the Puerto Rico’s Planning Board Regulation No. 3.



Approach
The following steps have been undertaken throughout the study:

Hydrologic Analysis: The following parameters were determined for the hydrologic analysis:

drainage arcas, average soil curve number and runoff lag time. Based on these paramcters.
discharge for 100-ycars frequency storm was determined for existing and proposed condition.
HEC-1 model was used. Discharges for more recurrent storm events such as: 2-, 10-, 25-, 50-

and 100-yecars, were also determined.

Hydraulic Analysis: A hydraulic analysis was performed in order to estimate the water surface

elevations for the three storm watercourses. Existing condition’s water levels were determined
first. Water levels considering the crossing structures were determined. Comparison of water
elevations for both conditions would fall within the limits established by Regulation No. 13. The

US Army Corps of Engineer’s HECRAS computer model was used.

Mitigation Analysis: A mitigation analysis was made in order to counteract the impact of the

proposed development. A mitigation pond was employcd as a detention structure. HEC-1 model
was used for the mitigation amalysis, 2-, 10-, 25-, 50- and 100 frequency discharges were

analyzed for mitigatton.
Conclusions and recommendations were elaborated.

Authorization

Eng Luis Franqui on behalf Rio Piedras Housing Corp. authorized this study, under a contract

signed with Eng. Casiano Ancalle, principal of CA Engineering.

1~



I1. BACKGROUND INFORMATION

Location

The project site is located at both sides of road PR-645 that branches Lo the south from state road
PR-155, in Quebrada Arenas Ward. Municipality of Vega Baja. The approximate total area of
the project is [72 acres. Figure 1 illustrates the project site location on the USGS Quadrangle.

Figure 2 shows the development layout.

Topography

The topography of the site is uneven; and is characterized by sloping to several directions,
mainly to the north and to the east and in direction to the watercourses. The eastern side of the

site slopes toward the east. Ground elevations range from 200 to 115 meters (m.s.L.). See Figure

3.

Water Bodies

Two water bodies are related 1o the site. No flow records are availablc from them. The majority
of the project’s runoff discharges to these watercourses. The remaining runoff discharges to the

watercourse located at the east of the site

Former Studies

No hydrologic-hydraulic studies for the area of the project have found during the information
research. This study is original in its conception. and the results found are correspondent to the

parameters adopted during the hydrologic and hydraulic simulation.

Field Information

Field data used in this study was taken from the topographic information provided by Eng. Luis

—d



Franqui. Results obtained in this study are strictly based on this information. The topography is
tied to mean sea level reference. This fieldwork is included in the pocket attached to the back

cover of this study as Appendix H.

Study Level

This study is intended as an aid to the design engineer in the preparation of the construction
drawings for the recommended structures. Figures, schematics and drawings must not be used as
construction drawings. The design engincer must elaborate the construction drawings in

agreements with the recommendations of this study.



[II. HYDROLOGIC ANALYSIS

The computer program entitled Flood Hydrograph Package (HEC-1), developed by the U.S,
Army Corps of Engineers [1990], was used for the performance of the hydrologic analysis.
Using this program. the Unit Hydrograph method and the Runoff Curve Number (CN) method.
both developed by the Soil Conservation Service (SCS), were applied to determine the design
hydrograph. This was computed by a process of translating the rainfall excess into a runoff

hydrograph known as convolution.

Pcak discharges for 2-. 10-, 25-, 50- and 100-year storm frequency were csiimated for the

existing condition and proposed condition.

Drainage Areas

Seven drainage areas have been identified for the existing condition at the project site; they were
labeled P1. P2, P3. P4, P5, P6 and P7, with six offsitc areas E1, E2. E3A, E3B E4 and L5 as
shown in Figure 4. At proposed condition, the runoff pattern has been kept by maintaining the
drainage areas close to that of the existing condition; with the exception of area P4, which has

been subdivided in P4A. PAB and P4C, as shown in Figure 5. The total area of the project site is

approximately 171.82 acres.

Table 1 shows the drainage areas taken into account for the hydrologic analysis, for both existing

and proposcd condition.

Table I
Drainage Areas
Area, acres
Name
Existing Proposed
Project Pl 51.57 --
Areas P1A _ 11 63




PIB - 19.00
P2 25.70 30.22
P3 8.94 6.96
P4 36.67 -
P4A - 14.46
P4B 15.70
P4C - 9.50
P5 14.31 11.36
P6 16.91 11.57
p7 17.72 21.41
El 110.13 110.13
Offsie E2 555.43 55.45
reas E3A 20.63 20.63
E3B 15.04 15.04
E4 9.15 9.15
ES 14.01 14.01

Curve Numbers

Curve numbers were cstimated from the the SCS’s Soil Maps, the project arca and the offsite
basing are mainly classified in 8 types: Colinas clay, Santa Clara clay, Juncal clay, Naranjo clay,
Moca clay, Vega Alla sandy clay. Weighted curve numbers were found for each individual

drainagc area. A CN value of 95 was assumed for the developed project site.

Appendix A includes the Curve Number computations for existing and proposed condition.

Figure 6 shows the soil map corresponding to the project site and offsite areas.
Lag Time

The Lag Time (Tr.) was cstimated using the SCS method defined as:

Tllag — LUISES‘FIJO‘?
1900 Y*?



where ; I = channe! length (ft)
S = 1000/CN - 10
Y = average watershed slope

Detailed Lag Time calculations are shown in Appendix A.
Rainfall Data

The variation of rainfall volume with time was required as part of the storm input for the 3C3
Curve Number method. Therefore, the development of a design storm with a rainfall frequency
and duration was necessary to compute the design hydrograph for the watershed. Rainfall data

used in this study was obtained from the Technical Paper No. 42 (TP-42) [National Weather

Service, 1901].

The rainfall event of 100-, 50-, 25-, 10 and 2-years frequency for many durations was used and
arc shown in Table 2. Rainfall for 5 and 15 minutes were estimaled by regression analysis,

details of these calculations arc shown in Appendix A.

Table 2
Rainfall for 2, 10, 25, 50 y 100 years
) Precipitation
Duration Inches
Hry.

2-yr 10-yr 25-pr 50-yr 100-yr

0.083 0.47 0.55 0.6l (.64 0.99

0.25 1.02 1.26 1.47 1.55 2.15

1 2.10 3.00 3.50 3,80 4.40

2 2.50 3.70 4,50 5.00 5.20

3 2.70 4.10) 5.10 5.20 6.10

6 3.30 5.40 6.30 7.00 8.00

12 4,00 6.60 7.70 8.70 9.70
24 4.60 7.60 9.40) 10.50 11.50
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Depth-Arca Adjustment

Point rainfall estimates obtained from the TP-42 represent valucs for areas up o 10 mi’;
therefore, a depth-area adjustment should be applied to the rainfall data when the watershed area
is greater. In this case, the larpest watershed consists of 0.868 mi’. Hence, this adjustment was

not applied.
Time Distribution of Rainfall

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

considered acceptable for small areas,

Rainfall Extraction

Rainfall extraction such as vegetalive interception, depressional storage, and infiltration were
cstimated using the SCS's Runofl Curve Number method. Though this method is used to predict
runoff volume directly, the rainfall extraction is incorporated in the model as function of the

curve number of the watershed.

Hydrologic Analysis Results

Hydrologic analysis was made for all the drainage arcas. Individual and composite runoff
hydrographs werc obtained using HEC-1 methodology. Table 3 shows the summary of the
results for this analysis. Input and output data for the HEC-1 model for existing and proposed

condition are included in Appendix B and C, respectively.

Table 3
Peak Discharges
Peak Discharge, cfs
AREA
| _ N 2-yr 10-yr 25-yr 50-yr 100-yr

=0 EA3 52 87 106 116 165
z P3 3 45 53 57 85
"]

CcoOMBI 83 132 159 173 250




3B 51 76 90 97 144
COMR2 134 208 249 270 394
2 512 965 1231 1382 | 1607
P2 67 106 127 138 194
El 173 323 404 449 585 |
Pt 84 147 182 202 253
7 48 75 89 97 138
COMB3 106 189 235 261 320
P4 94 154 187 204 285
ps5 47 71 83 91 138
b 40 66 79 87 119
k4 23 39 48 52 79
ES 31 53 63 71 99
F3A 52 87 106 16 163
I3 29 38 43 45 62
COMBI 81 125 149 161 227
E31 51 76 90 497 144
coMiB2 132 201 238 258 371
L2 512 965 1231 1382 1607
i _12 100 134 154 164 214
L1 175 323 404 449 583
E FiA 75 106 124 134 161
g .
£ P7 77 103 117 125 167 |
COMB3 127 178 207 223 775
PIB 47 | 67 78 84 1(.;;
COMB4 103 187 224 242 309
P4A 48 635 74 79 104
BB 56 74 85 -91 120
- P&lc: 34 43 51 ‘55 73
- COMBS 94 142 173 189 24-7_
B _ s 47 o2 70 74 102
9
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IV. RUNOFF MITIGATION ANALYSIS

The development of the site will increase the runoff discharge. The Puerto Rico Planning Board
Repulation No. 3 rcquires a flow miligation structurc wherever an increase in discharge is
produced. Therefore. detention structures that will mitigatc the overall increase in runoff

discharge were used.
Approach

The discharge from arcas PI. P2, P4 and P7 has shown increasc. They will be provided by
detention ponds. These ponds witl reduce the combined peak discharge of the project drainage
areas to magnitudes below the discharge at existing condition. Three detention ponds were
evaluated in the study. Areas P1 and P7 will be combined and mitigated in one single detention
pond. Pond-2 will be located 1o the east of Area P2. Pond-1 which serves P7 and part of P1 will

be located to the west of area P7 and Pond-4 to the south east of area P4. Sce Figure 8.

Methodology

The computer program HEC-1 provides means for routing a hydrograph through detention
structures. The purpose of detention is that the proposed condition peak discharge does not

exceed the existing condition peak discharge.
Depth-Volume Relations

Volume-depth relations were developed for the ponds. Pond-1 which serves areas P1 and P7 is
provided with a 3,010 -square meter base arca; Pond-2 with a 1.228-squarc-meter base area and
Pond-4 with a 1124-square-meter base area. Bank slopes for both ponds area 2ZH:1V. Volume-

Depth curve computations are included in Appendix D.
Flow Rating

Flow-Depth relation for the detention Pond-1 was estimated considering the discharge through

11



two (2) 2.5°-diameter orifices located at the bottorn of the pond, two (2) 3.5~ diameter orifice
Jocated at the 1.5m above the bottom of the pond, and a 6.10-meter long weir at 2.70 meters
above the pond bottom. For the detention Pond-2, flow was estimated considering the discharge
through a 3.0" ~diameter orifice located at the bottom of the pond and a 9.14-meter long weir at
2.80 meter above the pond bottom . Flow for Pond-4 was rated considering the discharge through
one (1) 0.8 -diameter orifice located at the bottom of the pond, one (1) 3’- diameter orifice
located at the 1.5 m bottom, and a 7.92-meter long weir at 2.70 meter abover the pond bottom.
Flow through the orificcs was computed using Torrecelli’s formula, Appendix D shows the

computations for the flow-depth relationship and the curves.

Results

The results of the detention analysis show that the proposed detention ponds provide appropriate
runoff mitigation for the 100-year frequency discharges. Routing the discharge through the
detention Pond-1, the 100-year discharge was reduced from 326 cfs to 289 cfs, which is less than
the discharge computed for cxisting condition, 320 cfs. At Pond 2, the 100-year discharge was
reduced from 214 cfs to 159 ¢fs, which is less than the discharge computed for existing
condition, 194 cfs. At Pond 4, the 100-year discharge was reduced from 291 cfs to 247 cfs,,
which is {ess than the discharge computed for existing condition, 285 cfs; thus complying with
the Puerto Rico Planning Board Regulation No.3. Mitigation for more recurrent discharges was

also verified.

Input and output data for the HEC-1 mitigation model are included in Appendix E. Table 4

shows the comparison of the discharges for existing, proposed and mitigation condition.

12



Table 4

Peak Discharges results for Existing, Proposed and Mitigation

Peak Discharge, cofs

AREA
e e 2=yr 10-yr 25-yr S-yr 100-yr
EA3 52 87 106 16 165
P 31 45 53 57 85
COMBI 43 132 155 173 250
F3B 51 76 90 97 144
COMB2 134 208 249 270 394
k2 512 965 1231 1382 1607
" P2 &7 106 | 127 138 194
=4
= Fi 175 323 404 429 585
-
= Pl 84 | 7 182 202 253
p7 48 75 89 97 138
COMI3 106 (89 215 261 320
P4 94 154 187 204 285
Ps 47 71 85 9] 138
1’6 40 66 79 87 119
E4 23 39 43 59 79
ES 31 53 63 71 99
3A 52 87 106 116 165
Pk 29 38 43 45 62
COMBI 81 125 149 161 77
F3R 51 76 90 | 97 144 |
COMR2 132 201 238 258 371
L2 512 965 1231 1382 1607
< .
g P2 100 134 154 164 214
=
- .
- El 175 323 404 449 585
PIA 75 106 124 134 161
P 77 103 17 123 167
COMIS3 127 178 207 223 275
PID 47 67 78 34 o2
COMI 103 187 224 242 109
15



PaA 48 65 74 79 104
P4 56 74 85 9] 120
P4C 34 43 51 55 73
COMBS o4 142 173 189 247
P35 47 62 70 74 102
P6 39 52 59 63 83
k4 73 39 48 52 79
E5 31 53 65 71 99
_ F3A 52 87 106 116 165
P3 29 38 43 45 62
COMBI 81 125 149 161 227
E3R 51 76 50 97 144
COMB2 132 201 238 258 371
L2 512 963 1231 1382 1607
P2 100 134 154 164 214
POND 66 83 92 113 159
Fl 175 323 404 449 585
PIA 75 106 124 134 161
= p7 77 103 17 125 167
H COMB3 127 178 207 223 275
= POND 68 27 153 166 214
z PIB 47 67 78 84 102
L]
3 COMB4 103 187 224 242 309
(=]
& P4A 48 63 74 79 104
FOND 16 42 53 60 76
P4R 56 74 85 9] 120
P4C 34 45 51 5% 73
COMB4 94 142 173 189 247
P3 47 62 70 74 102
P6 3% 52 59 63 &3
k4 23 39 48 52 79
F3 31 53 65 7 99
14




Mitigation Structure Dimensions and Accessories

Final dimensions for the detention pond will include a minimum frec board of 0.60 meters, The

detention pond will have the characteristics shown in Table 5.

Tabie 5
Retention Pond Characteristics

Bottom Area 3010 m*
Dimensions
l. Height 348 m
Orifice )
Two-2.5" Diameter
Pond] (@ bottom
Ortfice )
Outlet Control Two-2.8' Diameter

@ 1.5 m bottom

Weir Length
6.09m
(@ 2.70m
Bottom Arca 1229 m’
Dimensions
Height 362 m
Pond? Orifice

One-3.0"Diameter
{@ bottom

Outlet Control
Weir Length
3.14m
@ 2.8m
Pnnd.l Dimensinns [30“0]‘" AI‘C'd ] 124 m:
15
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. Height 3.36m
Orifice
One-0.8"Diamcter
(@ bottom
: Orifice .
Qutlet Control One-3.0"Diameter
(@ F.50m bottom
Weir Length
792 m
@ 2.70m

Schematic layout of the detention system is presented in Figures 9, 10 and 11 for Pond 1, Pond 2,

and Pond 4, respectively.

Pond Discharge

The pond outlet must be able to take the total discharge from the pond. Two-60"-diametet pipe

was estimated for Pond-1, a 66”-diameter pipe for Pond-2, a 48”-diameter pipe for Pond-4. Both

ponds will discharge over the 100-year water surface elevation.

16



V. HYDRAULIC ANALYSIS

A hydraulic analysis was made for the three watercourses running across the site. None of them
will be affected by the development except to the extent necded for the road crossing structures.
The main watercourse is Quebrada Hicatea (WC-1). The second watercourse (WC-2) is a
tributary to the main, to which it merges just at its cxit from the site, The third watercourse ( W(C-

3) is located at the west of the site and runs across drainage area P3.

The hydraulic analysis was made in order to find the 100-year water surface elevation; so that the

development is constructed above this elevation and outside of the 100-year flood footprint.

The hydraulic analysis was made using the mathematical model HEC-RAS developed by the US
Corps of Engineers. For this model, the hydraulic regime is steady, uniform, and one-
dimensional. The modcl accepts changes in the geometry of the watercourse, bank-bed-overbank

friction coefficient and shapes of hydraulic structures.

The friction coefficient used in the modeling was obtained from visual inspection of the
watercourses bed and banks; and crosschecked with the typical values provided by Barnes

(1967) and Chow {1959).

Cross scetions for the creek were taken from the fieldwork provided. This fieldwork is shown in

Appendix H. Figure 12 depicts the location of the cross sections.

Roughness

Manning coefficients estimated for the model are 0.013 for concrete. 0.045 for the channel.
These values reflect the changes in direction and the irregular shape of the channel bed. and the

vegelation present in the courses.

Contraction and Expansion Coefficients



Coefficients of contraction and expansion used arc those recommended by the HEC-RAS user’s

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

Starting Water Surface Elevation

Slope arca method was applicd for starting the suberitical run. For the supercritical run, critical

depth was adopted.
Hydraulics for Existing Condition

The existing condition corresponds to thc water courses as they presently are, without any

moditication. The location of them is shown in Figure 12, where the cross sections are located.

The hydraulic analysis was based on discharges obtained by the hydrologic analysis. Flow
regime at the cxisting condition as well as for the proposed condition was assumed to be mixed:

subcritical in some segments and supercritical in others.

The computer output for the existing condition is included in Appendix F. The following Table 6

includes the summary of the results for watercourse.

Table 6
Existing Condition Hydraulics 100-yr flow

RiverSta  Profik: ol MinChil WSFe CiWS  EGDkv LGS VelCdl  PowAra  TopWidh  Froude# Chi

() {mi {m) {m) {m) (mvm) (ms} (m2) (m)
W(H1
53 100w 4551 127.50 12827 128,00 12342 noloen 175 2607 3812 067
g 100y 4551 12650 12768 127.79 0O0GeEs 140 3250 47492 054
7% 100y A551 12650 12753 12743 127.70 NoI50e |84 470 44061 07
7 100y 45.51 12443 12598 125.96 12613 noxmse 1w nmn 5135 093
4 100y 4551 123,00 12533 12542 oo 133 M9 359 035
5 100y T3 12250 125,16 12380 12524 oool4ed 127 58 8 030
48 100y T473 12250 12514 12522 nool4ss 128 i 375 030
4 10N B389 122.00) 12474 12417 12493 000534 193 449 M3 0.5
3 1Ky e 11,3 134,28 12444 Qopg L® 4399 3226 046
2 ¥ w39 1200 12298 1298 (2353 00197909 329 2758 2512 100
18



1 100y x5 11800 121.00 12045 121,40 0008005 273 3200 1449 067
W2

11 100y 1056 13450 13544 13544 13570 DO 230 744 1441 098

N 100 1656 12950 13047 13017 13041 DISEH 260 637 3864 24

92 100y 1656 127.50) 12574 12847 12883 000755 132 1253 2019 0.5

9 100y 1656 12750 12847 12847 12871 002567 LR 5 1571 10
WS

14 100y 467 140:00 14061 14061 40.77 oumw7T: L7 266 868 10

13 100y 748 13437 134.64 13479 135 0255750 335 212 1300 265

12 100y 708 13300 13374 13358 133580 BOOROOL 109 452 1645 054

Hydraulics for Proposed Condition

No major alterations onto the watercourses are projected at proposed condition. The geometry of
these watercourses is kept the same as that of the existing condition except at the road crossings.
in which minor modifications arc necessary for the bridge abutments. Four (4) crossing
structures are considered. Bridge-1 and Bridge-2, with 11-mcter span each, will be located at the
Quebrada Ilicatea (WC-1). A 10-meter span Bridge-3 is proposed for WC-2, and 3.65-meter
span Bridge-4 for WC-3. Figures 14 to 17 show the dimensions of these bridges.

The computer output for the hydraulics analysis is included in Appendix G. The following

Tables 7 include the summary of the results for watercourse

Table 7

Proposed Condition Hydraulics 100-yr
RivirSm Profike Ofocd MinChld WSikv Gitws  FEGlMev  EGSope VOt HowAmra  TopWidh  Frosdke# Chl

(M) am () i (m) {m/my) (s} {m2) {m)
WA

85 100y 455 127.50) 1284 F2R0P 12837 0024772 212 1943 3627 101
L 100% {551 1250 12789 12720 12743 Q576 (089 5119 023 028
79 Fitide

7% 100y 4551 1235} 12690 12720 12782 Q070200 425 A 17.27 1.72
7 10y 4551 12485 12597 12596 126,18 024238 201 267 51.17 {19
4 100y A550 12340 12539 12547 0002018 128 Jand 2305 (033
5 100y o 12230 12526 12385 12532 omlo7s L1 3.0 946 023
49 Tincde:

43 100y 04 12230 12508 12516 omigs 14 M o6 0%
4 100y a7 12200 M7 12412 12458 QO0d9s 184 4342 3365 132
3 100 #5853 121350 12426 12442 a00380z 178 4827 nmn 046
2 100v K72 12091 12247 1297 [23.51 01985y 127 2712 X9l 1.00

19
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Q1

Results

The maximurm increase in floodwater levels due to a hydraulic structure allowed by the Puerto
Rico Planning Board Regulation No. 13 for rural areas is 0.30 meters. There is no increase in
water level at the cross section located in the immediate upstream of the project site. The water

level increase caused by the bridges is bellow the limit established by Regulation No. 13.

Using the results of the hydraulics analysis, the 100-year floodplain was delineated, as shown in
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Figure 13. No construction will take place in the floodplain.

Local Storm Sewer System

The design engineer must convey the discharge form all areas though pipes and surface runoff

over the roadways (o the watercourscs.
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V. CONCLUSIONS AND RECOMMENDATIONS

The following are the conclusions of this study:

1. The development of the site increases the peak discharge at drainage areas P1, P2, P4 and

P7. Runoff mitigation structures are needed as per the PR Planning Board Regulation No. 3.

2. The proposcd mitigation structures reduce the increment in discharge due to the development

to levels lower that those of the existing condition.

3. The 100-vear floodplain footprint determined for the threc storm watercourses will not be

affected by the development. The development will be erected outside of this floodplain.

The following arc the recommendations of this study:

1. The project site’s roadway elevation must be at least 2 ft above the local flood water levels as
determined in this study. But the minimum roadway elevation at the road crossing structurc
will be determined taking into consideration that the bridge low cord will be at least 0.60
meters above the 100-year water elevation. An in the vicinity of the detention ponds, the
minimum roadway elevation will be 0.60 meters above the 100-year water elevation at the

pond.

2. The size. location and point of discharge of the runoff mitigation structures will be as

indicated in this study. The ponds will have an outlet control as described in the Table 5 of

this study.

3, The engineer will make sure that the site be graded in a way that the magnitude of the

drainage arcas be as assumed in this study.

4. Collection discharge pipes for cloistered drainage arcas must be designed for a 100-year

discharge.

2]



5. The minimum free board for the bridges will be of .60 meters.

6. The engineer will include protection from erosion at the discharge of the detention ponds.

Protection may be by rip-rap or gabions.

7. Maintenance of the road crossing culverts and mitigation pond outlet is necessary during
operation. Maintenance shall consist on keeping the entrance free from clogging debris or

vegetallon.
Study Limits

All the recommendations specified in this study must be considered to assure the optimum
performance of the proposed structures operation. The design engincer will be responsible for

elaborating the drawings in conformance with the recommendations of this study.

The results of this study arc based on free flow conditions through the hydraulic structures.
Proper maintenance must be developed to assure this condition. On the event of the occurrence
of any severe obstruction to the flow, the results and recommendations may be impaired. Finally,
the design engineer must use results and recommendations included in this report only and

exclusively for the intended purposes as indicated in this study.
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APPENDIX A

HYDROLOGIC PARAMETERS ESTIMATION



Project : Monte Arenas Development
Location : Vega Baja, Puerte Rico
REGRESSION CURVES FOR LOW DURATION STORMS

100 -Years
Dwiration Prec. Intensity (inch/hour) Regression Parameters
(Hs} (inch ) y=bo/(b1+X)40.72 bo bi
0.083 0.98 11.92 4.50 0.2128
Q.25 2.15 B.60 4.90 0.2128
1 4.40 = 4.40
2 5.20 - 2.80 R= 0.8954
3 6.10 * 2.03
G 8.00 1.33
12 970 ™ om
24 11.50 0.48
50 ~Years
Duration Prec. Intansity (imch/hour) Regression Parameters
(Hs) {inch) yebol(b1+X)*0.73 bo bi
0.083 064 T.74 4,50 0.383
0.25 1.56 .21 4.50 0.333
1 3.80 3.80
2 5.00 * 2.50 R’z 0.9880
3 520 * 1.73
& 7.00 117
12 870 * 0.73
24 10.50 0.44
25 -Years
Duratian Prec, Intensity (inch/bour) Regression Parametars
{Hs) {inch ) y=boKb1+X)*0. 78 bo b
0.083 0.61 7.36 4.30 0.405
0.25 . 1.47 £.50 4,30 0.408
1 3.50 350
2 4.50 ** 225 R= 0.9935
3 510 * 1.70
6 630 -~ 1.05
12 770 ™ 0.64
24 9.40 =" 0.39
10 -Years
Duration Proc, Intensity (inch/haur) Regression Parameters
{Hs ) {inch ) y=boi{b1+X)"D.78 bo bi
0.083 0.55 6.67 3.60 0.361
0.25 1.31 6523 3.60 0.361
1 oo™ 300
2 370 1.85 R*= 0.9950
3 410 = 137
6 5.40 0.50
12 6.0 ™ 0.55
29 7.60 ** 0.32
2 -Years
Duration Prag, Intensity (inch/hour) Regression Parameters
{Hs) {inch ) y=bo/b1+X)*0.79 bo bi
0.083 0.47 5,71 2.40 02851
0.25 1.04 4.14 240 0.251
1 210 210
2 250 * 1.25 R= 00,8930
3 270 = 0.90
-] a3g - 0.55
12 4.00 * 0.33
24 4.60 " 0.19

* Bold values wers ostimated by Ragrgssion Analysis from Duration Vs lntensi‘ty eurve
“* Precioitation values fram Tarh Panar Ma 4%




Frojeat: Monte Arenas Devalopmant.
Vaga Baja, Puarts Rizo

EXISTING CONDITICH

FROPOSED COBDITION

PRYSTOGRAFIS IHFORMATION: PROJECT AREA LA

Pyepoand Condition

Soil H3G Curva Area
PHYSIOGRAFIC INFORMATION: PROJECT APEA Pl Humbar {acre)
Exiatimg Consitiona Tevelopmant m 95 J1.63
fpil HSG Curva ATEA Tolal (acces}- 31.63
Humber (acta) Total (km2] 4.128
CiE2 ] 69 B.11 Total (mi2) 0.0494
SnC c T4 2.49 Walghted OW 95.00
JulZ c T8 1578
NaD c 75 10,08 FHYSIOGRAFIC DNFOHMATION: FROJECT AREA F1B
NaE |~ 79 .35 Propoasd Comdition
Mol %) ;L) 5.68 goil HEG curva Area
Total {acrom) 51.57 Numbe {acrs}
Tatal (Jmz! 0.209 Davelopment - 95 15.00
Total (mil) 0. 0806 Total (acrea) 19.00
Waightad CN 8.0 Total (km2) 2.077
Total (miZ] 0.9297
waightod CH 4%.00

PHYSIOGRAFIC INFORMATION: PROJECT AREA T2

Existing Conditiona

PHYSIOGRAFIC INFOFRMATICN: UROJECT AREM B2
——— T ———————b

P ipoded Condltlon

Soil HEG Curve Area
Nupbar (acke)
HaR [ T4 .01
NaD c T 5.1%
MaC2 u] B §.a1
En “ bk 5.97
CiE? B ] 3.92
Total {actes} 25,70
Total (km2} 0,194
Total (miZ) p.0402
Weighted CH 79.03

goil H5G Curve Area
Number [acce)

Davalopment - 95 10,22
Total (acres) 30.22
Tptal (km?) B.122
Total (mi2) 0.0472
Hoighted CN 45.00

FHYSIOGRAFIC INTORMAT IOR:

PROJECT AREA P3

Prapossd Cordition

soil HSG Curve Area
Humkar {acre)
PHYSTOGHAFIC INFORMATION: PROJECT ARER P3 Devel.opment ~ 45 6.96
Eximting Conditdons Total lacres) 5.96
Soll HEG Curve Aren Total (kmZ) 0. 028
Humbat facre) Totnl (mi2) 0.0109
Vacz < 18 2.32 Weighted CN 95,00
Mot? ol 44 3.7¢0
Nal c 78 1.63 PHYSTOCRARIC THFOPMATION: FROJECT AREA Pk
NHAE = 14 1.29 peapeasd Conditian
Total (acres} 4.5 Soil HEG curva Arma
Total (lm2) 0.034 Humbar (acFe!
Total (mi2) 4.0140 Davalopment - 95 14,16
Woighted CH 81.07 Total lacres) 14.486
Total {km2) 0.03%
Total {(mi2) 0.0226
PHYSIOGRAFIC TNFORMATION: FROJECT AREA P4 wWeighted CH 45,00

Exiztiny Copitiana

Spil H3G curva Arca PHYSIOGRARIC THFORMATION: FROJECT ARER P4R
Humber lacra) Propamed Condition
KaD & 79 26.64 so0il HEG Curve Arga
iRy B 1] b.GB Humbet (acrca)
Mol ) 54 3.35 DNavelopment - 95 15_74
Total (acres) 16. 67 Total (acraea} 15.79
Tokal [km?} 0148 Total (km?} 0. 064
Total {mil2) 4.0571 Total (mi2) 0.0745
weighted CK 77.64 Welyhted CH 25.00



FHY S IOGRAE IC TREORHAT I

K: FROJECT AREA Ph

Exigring Sonditions

T BEG Qurve Arrh
W o [acce)
MaCE n 84 3.7
Vai'2 c 9 1.08
Uik 2] 64 2. 80
beal} [ 79 5153
Total tasped) 14,31
roral (km2) 0.0%8
Tobal (miil 0.0Z224
T0.89

RAFTC INFORMATLON: PROJECT AREA F4C

PHYS1
Propeoesd Corrdition
Sofl UEG CuEv# Area
Wi © (aceel
Deve L opmant - % 9.50
Total (Acrod) 8,50
toral [(kml) 4.038
Tetal (miZ) a,0148
95,00

Waighted LR

Weighted TH

PHYH TOGRAF IC IHFOHMAT ION: BASIN AEEA D6
Exinbing Conditzond

FHYSIOQGRARIC THEGRMAT TON: PROJECT AREA B5
Praposmrd Cunditlon

Aoil HEG cupve REen,
Humbat [acta)
CiEZ 1] (] .39
Mafl: < 79 T.ER
Tup? i 74 1.81
Hak C 79 3.4
il C 18 1,08
Total [ACTEE) 1691
Total tknd] 0,068
Toral (mi2) 4,028
waighted CR 78.77

Y SIOGRAE G THPORMATION: BASTN AFEA 7

Fximting <ondifions

Weighted <N

ooil H3G furve ALea
Numbo {actral
Va2 [ng 79 Z.11
Hak [ Kk 4.2%
WaD ¢ e 6,71
Vai! o T4 5.65
Total lacrey) 17.72
Total ikidd 0.072
Tatai (mil) n.028
79,00

2eil HE% curve AreR
Humke X {mzzu)
Davalopment. 95 11,368
Tolal (acres) 11,36
Tokal {(km2! 0.046
Total (mif) 0,0178
5. 00

Welghted ©X

TON: BASIN AREA P6

FHY 3 TOGRAEIC THEQTMAT
Fximting fand.cian#

fail HEG Curve hrea
Fambe £ jacre)

DL opmennt - G 11,57
Total (acres) 11.57
Total (lmii p.047
Tokal (miZ} .018
85._00

Waighted ON

P SIRGRATIC THEORMAT TOW: BASIH ARER PY

Prapoand vondirion

Soil HSG Cutve Aren
Hunpec facra)

Devepment - a5 21.41
Total |acras) 21.41
Total (km! 0. 087
Total (mizl 0.035
25.400

Weightad OF

PHY S TOGRAF LC THECEMATION: BASIN AREA E1

Fx1istsng vunditions
a1l Haa Curve Area
Humbar [acEe)
[ ———
TiEY B a2 57.5%
and [ 79 3.18
Hal e 79 3.7
Tuldl c 79 1.40
HaE [ T 39,26
Potal facrest 110,13
Tonal PHEMED DALY
Tetas (mid) Q.17
Weighted CH T3.77

PHYS IOGRAFTC INFORMAT

{0N: BASIN AREA £}

Exiating Conditians

Soil HSG Curte Area
Numbar {aere)
Cik? B GY 5755
sn G ‘19 41.18
Hal v 79 4,7
TJuld c 15 i.80
Hab & 13 9.3
Total (acked) 110,12
Total {(km2) 0.446
Total (mi2) 0.1z
(O]

Weighted CH



PHYSIOGRAFIG INFORMAT IOW; BASIN AREM E2
Exiating Cindit1008

THYSIOGRAR IC TRFORMAT TON: BASIN RREA EZ

Existing Conditions

Weighted CH

soil HEG Qurve Area
Humbzt £ {acra)
CiFZ B i) EERRSS
Juini I T3 178.44
NaF [ 79 q5.54%
Hall c KA 1040,51
cmER B of 41.42
Wed o kL 13.4
MDDz o G4 5.18
cind B L1 .85
wei2 [+ 75 5. 66
SmF B af S
Ga o a4 5.68
NaE c 74 60.06
Vab [ T4 12.24
WeCZ = 75 1.36
Hel2 o g4 1B.14
CifE B [ 19.56
snl 2 Ta n.1h
Tatal (Acres) FEEMLE]
Total (kmd} 7.2948
Tetal (mi2) 0.568

77,32

PHY B TOGRAT IC THIPGRMAT 10¥ 2 BASTH AREA E3A

Eximtina Conditials

soil HED Curve Area

Humpar {acIe)

smF B 69 9.94

vatd Q 79 11.52

Halt [ Ta 1.65

NaE [+ 1% 1.92
Total (acres) 20,63
rTotal {wm2} 0.083
Total (wid] n.032
76.27

waighted CH

PHYSIOGRAFIC INPORMATION: BARIN AREA E3B

Exiating Conditions

Soil HEG Cupve Araa
Numba T (acre)
vaCd [ 1% 4.79
Hol2 n a4 6.05
HaD [nf 1% 2.80
I1EZ B E] 1.70
Total lacrual 15.04
Total (km2) 0,061
D024

Total {miZ}

Weiyhtad CN 79.9B

PHYS IOGRAETC THEORMAT IOH: pAS Y AREA T4

Ewimflnyg Conditions

Soil 1822 Turve Lrea
Humber {pcEat

Hal C T3 .19

CikZ B ] 5. %€
rutal {accem) 9.15
Total k) 4.037
fotal (mi2) 0.014
72,49

Weighted CN

P STOGRAFIC THFORMAT TOM: BASIM ABEA E3

Exlnking Conditiana

sl H3G Cuzve Area
Humbaz (mere}
smF B L 3.07
yalll o L] 6.02
HaD o] 79 2.38
riD2 B 4] 1.19
CiEZ i 69 n.55
14.01

Totsl jacrasl

Total (kmE) n.ue7?
Total (mif) 0.022
715,57

Weighted CN

Sail HSG curve Axea
Humber, {accel
Cif7 B 8% 38,71
Jub2 < 1 174.4%4
HaF c 79 415.54
Hal [ 14 100,51
CmER B Gé 21.32
veB = 19 12.4
MoD2Z D -1 5.18
cioz =] @9 n.83
veclZ c Te 5. 66
SmF B 69 5.94
Ga o BA 5.68
HaE c 9 [ -1
VaBb c 75 12,34
vacl c. 79 1.36
MoCZ o 84 14.14
CiE2 B 1] 15.56
o C 79 0,18
Total (actes) 545,45
Taral (2} 2.248
Total (mi2] 0.B68
Walghted CH 1z.11
PHYATOGRATIC TRFORMATION: BAEIN AVES EIA
Exiating Conditlonm
Seil H5G Curve ALva
— Husbor  {acze)
f2 413 B &2 5.64
yac2 c 79 11.52
HaD C 79 1.65
HaB c 79 1.82
Total (pered) 20. 63
Total {lam2} 0.083
Total (wid) .032
weighted CN 76.27
PHYSIOGRAE IC IHFORMATION: BASIN ARER E3B
fxinting Comelibiens
seil H5G Curve Acen
Numbe £ [acre)
Wac2 c T4 1.79
HalZ D B4 5,0%
NaD c L] 2.50
CiE2 B €9 1.70
Total (acres! 15,01
total (ki) .06
Total (mi2) 0.02%
welghted CH £3.75
PYSIOGRAE IC IMEOMEATION; BASIN APEM EA
Fxisting Canditiond
sl HEG curre Area
MumiaT {acI@)
NaD C e 3.1%
CiE2 B L 5.98
Total {(acres) G.1%
Tetal (kmd} 3.037
Tetel (miZ2} .01
Waighted CN 79.00

P STOGRALIC THEORANT IOM: HASTH MEM ES
Exinking Qopditionn

Sail H5G curve htea
Humbezt (acTe)

smF B 6 3.07

vac? c % 6.82

HaD [ 79 2,38

cip2 B 69 1.19
cig2 ) 6% 0.55
Toral (ocrod) 15.01
Total (km2) 0.05%
Total (miZi 0.Qzz
77.4B

Waighted CH
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APPENDIX B

HEC-1 RESULTS FOR EXISTING CONDITION



RUN DATE

FLOOD HYDROSRAPH PACKAGE  (HEC-1)
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+  RGMAECZOCO
*
-
*

PETEER TR L i

.5, ARMY CORPS OF ENGINEERS
I¥DROLOGIC ENGINEERING CENTER
609 SECOND STREET
pAVIS, CALIFORNIA 95818
(914) 756-1104

JUN 1998
VERSION 4.1
HiiT-1.CoM
20JANDE  TiME ng:23:14

L L I

"
&
¥
»
+
4
"
*

W**U'twbtﬁﬁWlﬂiitiwaﬂktilw

X K HEANREK WA .4
X % X % X XK
R LS X X
REEXXNAL  MKXX X KXXEX X
A X A X S
X X X X X 4
L4 KRR XRExX XXX

NS OF HEC-1 KNCWN AS HECL (JAN 731, HEC165, HECLDE, AND HEC1EW-

THE DEFINITIONS OF VARIABLES -RTIMP- AND —RTIOH- HAVE CHANGED FROM THOSE USED WITH THE 1973-8TYLE INPUT STRUCTURE.
THE DEFINITION OF —AM3KK- 0N RM=CRRD WAZ CHANGED WITH REVISTONS DATED 28 sEP 1. THIS IS THE FORTRANTT VERSION
NEM QFTIONS: DAMBREAK CUTFLOW 4UBMERGENCE , SINGLE EVENT DAMAGF CALCULATION, pESIWRITE 3TAGE FREQUENCY ,

D548 : READ TIME sERIES AT DESIREP CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

THIS PROGRAM REFLACES ALL PREVIOUS VERSIO
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LINE

[EIE- . I N VL I Rt

....... T SUUTUE VDU TR SPRP SR
H¥DROLOGIC AMATLYSTS
PROTECTIMONTE ARENAS DEVELOFMENT, VEGA EAJA
TRIBNGULAR DISTRIRUTION
FREQUENCY OF OCCURRENCE:2-, 10—, 25—, 3
M FNGINEERING, CCTURER 2003
EXTSTING CONDITION
5 300
3
5
E3A
1
.03z
o 76.27
0.07
15
TRIANGULAR DISTRISUTION 2-YRS STORM
047  1.0¢ 2,10 .50
n
o
TRIANGULAR DISTRIEUTICN 10-YRS STORM
0.55  1.31  3.00  3.70
3
TRIANGULAR DISTRIEBUTION 25-YRS STORM
0.61  1.47  3.50  4.50
4
TRIANGULAR DISTRIBUTION 50-YR§ STORM
o.64 1.5  3.60  5.00
5
CRIANGULAR DISTRIBUTION 100-YRS STORM
0.00 2,15  4.40  5.20
P3
1
0.0140
0 81.07
0.65
15
PRIANGULAR DISTRIBUTION 2-YRS STORM
0.a7  L.04  =.10 2,50
2
TRIANGULAR DISTRIBUTION 10-YRS STORM
9.8 1.31  3.00  1.70
k]
SRIANGULAR DISTRIBUTTON 25-YR§ STORM
061 1.47  3.50  4.50
q
TRIANGUTAR DISTRIBUTION SO-YRS STORM
o.64  1.55  3.80  5.00
5
TRIANGULAR DISTRTBUTICN 100-YRS STORM
0.99  2.15 4.0 3.20
HEC-1 INPUT
....... T SUUREUIE TR SR FUPPPER
COMEL
E3A+FD
2
£38
1
0.024
6 79.88
0.0%
15
TRIANGULAR DISTRIBUTION 2-YRS STORM
0.47  l.04  2.10  2.30
7
TRIANGULAR DISTRIBUTION 10-YRS STORM
0.5 1.31  2.00  3.70
" IR {ANGULAR DISTRIBUTION 25-YRS STORM
061 1.47  3.56 4,50
q
THIANGULAR DISTRIBUTION 5C-YRS STORM
0.64  1.55  2.80  5.00

HEC-1 THEUT

2,70

0- & 10D-YEARS

3.30

5.40

7.00

B.00

3.30

5.10

6. 30

4.00

6.60 7.

g8.70

9.70

8.70

9.170

4.00 4.

6.60 7.

T7.70

8.70

4.60

10.50

11.50

10,50

11.350

10.50

PAGE 1

EBAGE 2
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N
EEE
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B
o K~

.
RE IR o)
oo ~d

135

136
137
134
139
140
144

I
I T .
I T - e
I
ra b2 R
by

El
TR IANGULAR pISTRIBUTION 100-YRS ST0RM
0.239 2,15 4.40 5.
COMRL
natp?
H
w2
1
f.968
n 11,32
Q.43
15
TRIANGULAR DISTRIBUTION 2-YRS STORM
0.47 1.04 2.10 2.
)
TRIANGULAR DTS TRIBUTTON 1Q-tRS STORM
a.35 1.31 3.00 3.
1
TRIANGULAR CISTRIBUTION 25=YRS STORM
n.61 1.47 3.50 4,
4
TRIANGULAR DISTRIBUTION 50-YRS STORM
0,64 1.359 3,80 5.
%
TRIANGULAR DISTRIBUTION 100-YRS STORM
a.99 2.15 4.40 5.
HEC-1 INPUT
Tovenars LR I Bavaanen |- P

35
1
,0402
79,03
.12
15
TRTANGULAR pISTRIBUTION 2~-¥RS STORM
0.47 i.04 2,10 2.
o
TIRIANGULAH pISTRIBUTLION 10~YRS STORM
0.55 1.31 3.00 3.7
3
TRIANGULAR DISTRIBUTION 25-YRS STORM
0.6l 1.47 3.50
4
TRIANGULAR DISTRIBUTION 50-YRS STORM
0.64 1.5% 3.80 =N
3
TRIANGULAR tT5TRIBUTION 100-YRS STORM
0,99 2.1% 4.40 S.
EL
1
n.172
0 13.77
.17
15
TRIANGULAR DISTRIBUTION ».YRS STORM
0.47 1.04 2.10 2,0
2
THIANGULAR DISTRIBUTION 10=YRS STORM
0.5% 1.3 3.00 3.
3
PR IANGUTAR GISTRIRUTTON r5-YRS STCRM
0.61 1.47 3.50 4.
1
R 1ANGULAR ISTR1IBUTION 50-YRS STORM
0. 64 1.95 1.0 S.
5
TRIANGULAR GIATRIBUTION 1pp-YRS STORM
0.99 2.1% 4.40 5.2
T
0. 0B

1
3]
o} 78
7

20

n
[w]

6.10

2,70

8.

L]

&

.30

.40

.30

.qa

.00

.30

.40

.30

.0a

.00

.30

.40

.30

oo

.00

5.70

4,00

G6.60

7.70

8.70

9.70

6.60

11.30

10

11.

50

50

4,860

10

11.5

.30

-

B0

A0

PAGE
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Lad KM TRIANGULAR DISTRIBUTION 2-YR5 STORM

143 FH 0.4 1.04 2.10 2.50 2.70 3.30 4.00 4,60
144 Ky 2
145 ¥M TRIANGULAR DISTRIBUTION 10-Y¥RE STORM
146 tH 0.55 S| 3.00 1,70 4.10 5,40 6.60 7.80
147 KE 3
WEC-1 INPUT PAGE 4
LINE T v mnis Tawernes 2o S PP B wenns Bovennnn Townarne TS PR 10
348 KM TR IANGULAT PISTRIBUTION 25-YRS 3TORM
149 PH 0.61 1.47 3,50 4.50 5.1 6.30 7.70 9,49
150 KF 4
151 K TR IRNGUTAR HISTRIBUTION S0-YRS STORM
192 o] 0.84 1.5% 3.80 5.00 5,20 7,00 g.70  10.50
153 KF 5
154 KM TRIANGULAR DISTRIBUTION 100-YRS STORM
155 e 0.99 7,15 4.40 5.20 6.10 g.00 9.70 11.30
156 KK B
157 KP 1
130 up  0.028
159 LS g 19.00
160 up 0.10
161 N 15
162 KM TRIAKGULAR pISTRIBUTION 2-YRS STORM
163 FH 0.47 1.04 z.10 2.50 2,70 3,30 4.00 4,60
164 Kr Z
165 KM TR1ANGULAR HISTRIBUTION 10-YRS STORM
166 TH 0.535 1.31 3,00 1,70 4.10 5. 40 6.80 7.60
1g’) Ke 2
168 KM TRIANGULAR DISTRIBUTION 25-YRE STORM
169 PH 0.61 1.47 3.50 4.50 5,10 6.30 7.70 9,40
110 KD 1
171 KM TRTANGULAR pISTRIBUTION 50-YRS ITORM
112 o] .64 1.55 3,80 5,00 5.20 T.00 g.10 10.59
173 KP 5
174 KM TRIANGULAR DISTRISUTION 100-*RS STONM
175 rH p.99 Z.19 4,40 5,20 5.10 a.00 3,70 11.50
176 KK~ COMB3
177 M PL+P?
174 jiln 7
179 KE P4
180 KE i
181 g 0.0%73
ig2 L4 g 71.64
183 ub 0.08
184 iN 15
185 KM PRLANGULAER PTSTRTBUTION 2-YRS STORM
186 FH 0.47 1.04 7.10 7.50 2.70 3.30 4,00 4.60
187 KE 2
188 WM TRTANGLLAR PISTRIBUTLON 10-YRE STURM
194 EH 0.55 1.31 3.00 3,70 §.10 5.40 6.60 7.60
190 ®P 1
191 KM TRIANGULAR DISTRIBULICN 25-YRS STORM
192 rH 0.61 1.47 3.50 4.50 5.190 8.30 7.10 5,40
193 KE 4
194 KM TRIBHGULAR DISTRIAUTION 30-YRS STORM
19% rH D.64 1.5% 1,80 5.00 5.20 7,00 a.70  10.50
196 KE 4
147 M TRIANGULAR DISTRIBUTION 106-YRS STORM
148 FH 0.99 2,15 4.40 5.20 6.10 8,00 g.70  11.50
HEC-1 INPUT FAGE 5
LINE Thuerrrr- Loverner Taen - s P [ Gowerer- Tovennen Bouernns Qo 10
149 BS
200 1
101 g.0n24
0z o 18.89
203 0.04
zh4 15
20% TRIANGULAR pISTRIBUTION 2-Y¥RS STORM
el 0,47 1.04 2,10 2.50 z.70 3.30 4.00 4.60
=07 :
208 TRIANGUTLAR DISTRIBUTION 10-YRS STCRM
209 G948 1.31 1,00 3.0 1.10 5. 40 €.80 .80
210 RE 3



244
145
246
147

249
250

1)
260
rel
A62
ned
264
265
266
267
Tab
269
270
271
>R
273
274
-]
e
2711
]
270
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" FLOOD HYDROUREART i

[

] [ ]
T ——
L | _—
L] [ fr—
. L [ ] [
] —
[ -
T

L

=3

e

M TRIANTULAR
°H

Ki 4

KM TR IANGULAR
FH
KE =

¥ TR ] ANGULAR
PH

.

4 38

e H

BA 0.076

L& o e
o .14

iy 13

kM TRIANGUTAR
£H

43 z

KM PR LANGULAR
P

kP :

WM TIRLANGULRE
PH

43 4

M TRTANGULAR
zH

KE R

K TRIANGULAR
PH

XK Fi

BA 0,014
Ls n 12.49
1o 0,03

2
KM IR IANGULAR
EH

~

KM TRIANGULAR

FM TR1IANGULAR
FH

4

M Tt ] RNGULAK
FH

WE Bl

KM TRIANGULAR
£H

KK d
KF

BA n.izl

LS 0 15,57
iD N1l

1N 1%

K4 TRIANGULAR
FH
KE ;
M —R 1 ANGULAER
oH

KE 3

KM T1 1 ANGULAR
it

Kr 4

KM TRIANGULAR
'Y

wE B

KM TE [ ANGULAR
tH

[

.

y;...*ux--\..-..+4..~

-

AGE HES=1) *

P L TRIRITTON c5evpS GTORM
0.6l 147 3.50 q, 50

[ STRIBUTION LO=YRS STORM
C.64 1. 0% 3.80 5.00

D1STRIBUTION 100=¥Rs STORM
0.99 .15 4,40 5.20

DISTRLBUTION 2-YRE STORM
.47 .04 2.10 Z.50

DISTRLIBUTION 10-YRs STORM
n.5% 1.1 3.00 1.0

LTSPRIAUT SON 25-Trg STORM
¢.61 1.47 1.50 4,50

D13TRIBUTION s0-YRS STORM
.64 1.55% 1.80 5.00

DISTRIRUTION 100-YRSs STORM
g.99 2.15 4.40 5.20

PISTRIBUTION 2=-7TRS STORM
0.47 1.04 2.10 2,40

PISTRIBUTION 10-YRS 5T0RM
0.55 1,31 3.00 3.70

HEC-1 THPUT

DLSTRIBUTLON 2u-YRG STORM
0.6l 147 3.50 5.50

DISTRIBUTION 50=-YRS STORM
0.6 1.55 3,80 5.00

PISTRIBUTION 100-YRs STOWM
0,59 2.15 4.40 5. 20

PISTRIRUTION 2-7RE STORM
.47 1.04 2.10 2.50

DISTRIBUTION 10=YRS STORM
0.nh% 1.31 3.00 3.70

PLESTRIBUTION 26-YRS STORM
0.6l 1.4 3,50 4,50

pISTRIRUTION s0-YRS STORM
[SRLE 1.50 1. 80 5.00

DISTRTBUTION 100-YRS STORM
0.59 2.15% 4.40 7,20

8.00

g.00

e.a0

71.00

B.00

.10 %.40
§.70 10.40
5,70 11.50
4.00 1,60

€.60 7.60

g.70 10,50

g.70 11.50

4,00 4,60

G.60 T.60

7.70 9.4

8,70 1,50

g.10 11.50

P LR L R A I

HYDRCLUG

P
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.5, ARMY CORES OF FNGINEERS

TH CRNTER




v pEMREC?O0Y HEC=-1 . CCM
« i DARTE L EEEERH

-

2006 TIME

l!qi*l*dv'l*fkn*ii**fiiiiiaiiﬂwi***iPtik*

HYDHROLOG [T

TRIANGULAR

OUTEUT CONTROL WARIABLES
IPENT 3

]

LELOT
a.

Q5CAL
HYDROSRAPH TIME DATA
HMIN

TDARTE
LT IME
NQ
NODATE
NOTIME
ICENT

1 ]
0000
300
ol
1035
14

2

COMBUTATION INTRRVAL
TOTAL TIME BRSE

L —_—
L —_— -—
_— —-— ——
—
m

EMGLISH UNITS
DRATNAGE AREA
PRECIPITATIDN LEFTH
LENGTH, PLEVATION
FLOW
STORAGE YOLUME
SURFACE AREA
TEMPERATURE

MULTI=FLAN (HETION
MPLAN

MULTT-RATIO HPTICN
RATICS COF RUNOEE

1.00

eww kaw EE awh hEE Rl wwA FEX wkk KT

**r--xtrnltini

* .

10 KK * gan *
L] *

wttwrikt«nﬁkit

IER waxk kK 'Ex LR

11 KF pLAN 1 TOR S TATION

SURBASIN RUNGFE CATA

SURBASY

17 Bh
TAREA

FRECTRITATICH RTA

HYDRO-35

PRUJECT:MONTE L

FREQUENCY OF CCCURRENCE 2=,

cA ENGINEERI
EXISTING CONMPITION

TRIANGULA

W CHARACTERISTICS
_G3

17 FH
GaMIN | 5-MIN L0-MTK
AT 1.n4 220

BHALYEIS

BREMAS DEVELOEMENT,
DISTRIBUTION

10=, 25=,

NG, OCTORER 2003

PRINT CONTROL
PLOT COMTROL
HYDROGRAPH sLOT SCALE

MINUTES IN COMPUTATION INTERVAL

gTARTING DATE

ATARTING TIME

NUMBER OF HfDROGRAEH O
ENDING DATE

gNDENG TIME

CEMTURY MARK

FDINATES

.08 HOQURS
24.92 HOURS

SQUARE MITES
INCHES

FEET

CURTi: FEET F
ACRE-FEET

BCRES
DEGREES FAHRENHELT

ER SECOND

NUMBER OF FLANS

vk kAE WAk Rxx KwA wph AR LR

A ¥

EZR
R DISTRIBUTION 2-YR5 STOEM

SUBBASIN AREA

DEPTHS FOR

STORM AREA =

VEGA BAJA

whk mEX KEE LAk mWh *

(g=-PERCENT HYPOTHETICAL STORM

50- & 100~YEARS

DAVIS, (AL TEORNTA 45616
ThE-1104

»
* taled
L4

*&*ttilkiwwtt**ﬁi**ikitﬂktik*#ii*

4 NHF ik kEE FAF PR L

ik Ak

10-DRAY
L0

*
*

Ll

IR L LR A

X3

L L

bk kbX

EE R



ok

I L J
I STRTL 47 TNITIAL RBSTRACTION
CRVHER 27 fachATE HUMHER
RTTMP "9y PERCENT [MPERVIOQUS ARER
14 WD frint L‘ITMENﬁlUN[.E:SS I FAEH
TLAG .07 LAG
xkh
UNTT HYDROGRALH
6 END-GF-PERTOD GRDINATES
118 93 28 a. 2. i.
VRN T -k ok ok
l HYDROGRADI AT STATLGN Eih
roR PLAN 1, RATTIG = 1.00
coTAL RATHFALL = 460 coThL Loss = 2.7, TOTAL ExcEss - 2.2d
I PEAK FLOW TIME MAXIMIM AVERAGE FLGH
6-HR 24~HR 72-HR 24.92-HR
+ {CEEY (UR)
(UE)
+ 52, 12.08 6. 2. 2. 2.
(INCHES) 1.B64 2,232 .232 2,232
(RC-FT! 3. 4. 4. 4.
CUMULATIVE ARER * 03 5@ MI
I PR Rl TEh - EER ]
HYDRUGRP.PH AT STATION E3A
coR PLAN 1, RATIO = 1.00
EAK FLOW TIHE WEX MM AYERAGE FLOH
=HR 24-HEK, 2-HR 74, 97-HR
¢ (CE3) (HR)
(CF8)
. 57, 13.08 5. z. 2. 7.
[ LNCRES) 1,854 2,232 2.232 2,232
{AC-FT) 3. 4. 5. 1.
I SUMULATEVE DREA - .01 5Q MI
PR X PR 4 FRE] - + 4 * fEE 'L XY -k LR} xAk R o ki *kE
18 Ke pLAN @ TOR HTATLON £1A
ro ANGULAR DI STRIRUTTON 10-YRS STORM
suRBASIN RUNOER DAETA
17 LR SI_IBHASIN (.'HI\R."\I'TTl'TRl:':'l'I':S
TRAREA L0 SJBRASTH EHER
PRECTEITATION DATA
ap Bi pEpTHS FOR M- PRRCENT WrrQTIETIRAL STORM
..... }i‘fDR(}—V.‘)....“ B TRr40 vt .......--..T}"‘i?
opIn lu-MTN S0-HIN slapaeR GHR120HR maein  2eLAY  4=DAT T
ne 4.4l .00 70 4.10 .40 860 7.60 .00 .00
l STORM BEEA ~ .03
13 LS sen 088 RATR
STRIL. ez TRITTAI ABSTRACTION
RVNER g7 CURVE NUMBER
l R 1ME "ho  PERCFNT IMPERVICUS RREA
14 D sU2 ['J[M?“.NS:DNLE:'?S N [TGRAPH
TLAG o TAG
I LR
UNIT HYDROGRAFH
B END—OF'FERLUD oROINATED
' 11, 2 2. 1.

A

CERY



I * W o LR ] EX X N
HYDROGEREH AT STATION E3A
rolt DLAM 2, RATIO - 1.00
l TOTAL FAINEALL = 7.60, TOTAL LOSS * 2,17, TOTAL EXCESS ~ 4.83
pPEAK FTL.OW TIME MAXTMUM AVERAGE FLOW
. B-HR 24=HR 12-HR 74.982-HR
+ (crs) {HE)
(CFE)
4 87. 32.08 13. 4. 4 4.
(THCHES) 3.B56 4.826 4,826 4,826
(AC=FT) 7. 4 | g,
l CUMULATIVE ARER 2 .03 54 MI
[E N & i LR} R 4 -
HYOHROGRAPH AT STAT1ON B3A
FOR TLAN 2, RATIO 1.00
PEAK FLOW TIME MAX [MUM AVERAGE FLOW
6-HR 24-HR 12=HR 24_92=-HR
4 {CESY {HR)
{CF5)
+ 87. 12,08 13, 4. [ 4.
{INCHES) 3. B56 4.B26 4.826 4.8286
(RC~FT) 7. a. &, 8.
I CUMULATIVE ARER = L03 5 MI
I. EN R LR TE ok LR N LE ] LR x4k " -k LR WA AEE
21 KT pLAN 3 FUR HTATION E3A
TRIANGULAR pISTRIBUTTON 25-YRS STORM
I SURBASIN RUNUEF DATA
12 8A SUBBAS LN CHARRCTERIETICS
TARER .03 SUBRASIN ARER
I PRECIEITATION DATA
23 EH DEPTHS FOR D=EFRCENT WYPOTHRETLOAL STORM
L. FYDROS3D Leearo o trirofTND L TR0 eowrrzereretts e L B
n-MId 15-MIH ah-MIN 2-HR 3-HR -HR ~ 12-HR 24-HR  2=-DAY 4_pRY  7-TAY 1o-DAY
' LB 1.47 3.50 4.5%0 5.10 6,30 7.70 9,40 .0 00 .00 .00
S TORM AREA - .03
11 LS 505 LOARS RATE
STRTL _62  INITTAL ABSTRACTION
CRVHER 76.27 CURVE NUMRER
RTIMF .of  PERCENT IMEERVICUS AREA
14 11D £0s DIMENSIONLESS UNITGRAPH
I TLAG 07 TAG
LR X1
UNIT HYDROGRAPH
& END-OF-VERIOD ORDINATES
118, 93. 78, 8. 2. 1.
.k e T E] .= FE X
HYDROGRAPH AT STATION E3A
Fof PLAN I, RATIO = 1.00
TeyfAL RAINFALL - .40, TOTAL LOSS = 7,982, TQTAL EXCESS & £.48
PERK F1.OW TTME MEX IMUM AVERMGE FLOW
G-iR 24-HE 72-HR 24,92-HR
1 s (HR}
{CFE)
1 T, 1208 1, . Y, 4,
I DTHCHES) 4,928 A, 40 6,480 6,480

*hH



{Be—ET) 8. 11. 11. 11.
CuMULATIVE RREA = 03 &G M1
FE R RN AN 'E L A 4h
1Y PROGRAFH AT STATION B3R
FoR PLAN 3. RATIG = }-00
PEAK ELOW TIME MEKTMUM AVERROE FLOW
G-HR 24-HR 12 -HR 74,32-HR
* {CFS) (HR)
{CESY
+ 106. 12.08 17. 6. 5. 5.
{ INCHES) 4,922 £.480 G.400 6.480
(AC-FTY . 11. 11, 11.
CUMULATIVE AREA = .03 2Q MI
4k H R XS o - kR ok h L % kk hAT PR x IR L] bR RA*® LR A xwh PN
74 KP pLRH 4 FOR STATLOH E3A
TRIANGILAR nrsTRIBUTION sQ-YHS STORM
SUBBASIN AUNOEF DATA
12 BAR SURBASTN CHARACTERISTICH
TRREA 03 SUBBREIN AREA
pRECIPITATION DATA
26 Pl pEPTHS TOR - PERCENT HypPQTHETICAL STORM
..... YYDRO=353 oer-t TRl L aeemrnrtie ) P49 Laeee-eiaet
B-MIN 1%-MIN H0-MIN 2=HR 3-KR g-HR  12-HF 24-HR ~ 2-DAY 4-DAY  T-DAY 10 DAY
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¢FOR CLAN 4, RATIO 7 1.00
TOTAL RAINFALL ~ 10,50, TOTAL 1085 - 2,52, TOTAL FXCESS = 7.98
l pEAK FLUW TIME MAX1MUM AVERAGE FLOW
g=HR z4-HR 12-H 24, 92=HR
+ {3 {HE]
(OES)
¥ 7. 12.08 15. 5. 5, 5.
{ THCHES} 5,915 7.984 7.984 7.984
(AC=ET] 8. 10. 10, 10.
| CUMULATIVE RREA = .02 50 MR
b R R K wk & LR
HYDROGRAFIL AT STATION E3R
I FOR PLAN 4, RATIO ~ 1,00
PEAK FLOW L IME MARMUM AVERAGE FLOW
f-HR 24~HR 12-HR 24, 92-1iR
4 (CES) {HR)
(CES)
3 57, 12,08 15. 5. 5, 3.
{ INCHES] 4,415 7,984 7.984 7.9684
{AC-ET) B. 10. 16. 10.
l CmULRTIVE ARER oz 5S¢ MI
I 'L ok ik R LR LX) hkh FE L] 'R *kw LR RS etk TRl

rEr

*HH

R

o h



I T0 KR pLaN & FOR STATION RiB
TRIANGULAR DISTRIBUTICN 100-YRS S5TORM
SUBBASIN RUNOEF DATA
l 50 BA suBEAS IN CHP\R.P\CTERISTICS
TARER .02 SUBBASTIN NREA

PRECI PITATICN DATA
l 72 EH DEPTHS FOR n-PERCENT H'YPGTHETICAL STORM

..... HYDRO= 35 aeere- .TE-—dU

5-MEIN 15~MIN 60-M1N 2=HR 3= @G-t 17-HR 24=HR 2-DRY

.49 2.15 4.40 5.20 5.10 g.00 9.70 11.50 00
I STORM AREA - nz
56 Li gos LOSS RATE
STRTL 5o IHITIAL P«BSTRP-CTT-UN
CRVNER 79.68 CURVE HUMBEN
RTIMF .00 PEMCENT TMPERVIGUS ARER
57 UD 5C5 DIMENSIONL‘ESS UM ITGRAEH
TLAG .05 LAG
I L
NIT HYDRDGR.PAE’H
=] END—OF-EERIOD ORDINATES

124, 48, 11, 2. 1.

I xR &k L EE L] howrh
HYDROGHRAPH AT STRTION BibB
FOR PLAN 3¢ FATIO = 1.00

2,55, TOTAL EXCESS ™

'. TOTAL RALNFALL - 11.50, TOTAL LOS5 <
MAXIMUM AVERAGE FLOW
24, 92-HR

pERK FLOW TIME
B=HIA 74-HR 12~H%
v ICFS) [HR)
{CF5!
+ 144. 12.08 18. 6. 6. 6.
{INCHES} 5,863 4,947 8.94° §.947
(AC-FT) ., 11. 11. 11.
CUMULATIVE RREA = o2 sQ ML
AR wak k% NEW ®AW
Y DROGRARH AT aTATICN £38
FOR FLAN G RATIO = 1.00
PEAK FTLOW TIME MAALIMUM AVERAGE FLOW
g-HR 24~-HR 72-HR 24._92-HR
¥ (CF3) {HH]
{CFS)
+ 144. 12.08 18. B, 6. G.
[INCHES) 6,863 g.947 B.947 §.947
{AC-ET) 9. 11. 11. 11.
.02 50 MI

CUMUILATIVE AREA =

phE FET kwh AEE kw WRT TR LR aka HEH Aux FER wha kAN bk AR Awh ¥HH vkw YR

i*ﬂiit“*

**'\I’*

L] *
73 KK . coMBZ  *

*x

1*i‘l1rkitftii"!

£3103
75 HE pyDRGGRALH ¢oMB THAT TON
TUOME 2 NUMBER OF HYDROGRARHS TC COMBINE

*xWh

x kkE RAN e LA

x REW REH akd whE RE

n hkw WET i



I (KR R o Axh *kh
Wy DROGRAFM AT STATION CLMBEZ
I Vost PLAN 1, RATIO ¢ 1.00
PRAK FLOW TIME MAXIMUM RVERAGE FLOW
G-HR 24-11R 72 =HR 24,92-HR
+ (CFs) {HR)
Ani o]
+ 134, i2.08 1%, 5. a. 3.
| TNCHES) z.008 2.418 7.418 2,418
{AC-FT) 7. 9. 9. 9.
| CUMULATIVE ARER = .07 sQ ML
*h A R LR ek Hxk
HYDROGRAFH AT STATICN CoMB2
FOR PLAN Z¢ gATIO - 1.00
pEAY FLOW TIME MAXIMUM AVERRGE PLOW
§-HR 24-HR 72~HR 24, 92-HR
+ {CES) {HR)
(FS)
+ 208. 12.08 30. 0. a, g,
{INCHES) 4.0237 5 (76 5,076 5,076
(BZ-FT) 15. 19. 19. 19.
l CUMULATIVE AREA = .07 80 MI
FE L) ER L] LR A ek R x)
HYDROGRAFH AT STATION coMB2
FOR PLAM 3. BATIO = 1.00
pEAK FLOW T [MFE. MAKTMUM AVERAGE FLOW
6-HR 24=HR 72-HR 24, 82-HE
+ (CFE) (HRI
(CES)
+ 249 12. 3B, 13. 12. 12.
{1NIHES) 5.102 6,756 5,756 §.796
(RC-F1) 1%. 25. 29. 25.
' CUMULATIVE ARER = .07 5G M
R 2 i k hx ThE EhA
l HYDROGRAEH AT STATION COMBZ
poR ELAN 4+ RATTO = 1.00
PEAY, FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24=HR 72-HR 24, 32-HR
+ (0ES) (HI}
[CES)
+ 270, 12.08 44 15. 14. 14.
[ TRCHES) 5.792 7.79% 7.199 7.799
I (AC-FT) 22, 29. z9. 29.
CUMULATIVE ARER ~ .07 S0 ML
I - A + k4 X2 ™ EE R
HYPROGIRAPE AT STATLON COMB2
FoR PLAN 3/ PATIO - 1.00
PLAK FLOW TTME MEXIMUM AVERAGE FLOW
G~HR 24-HR 72=HR 24,92-H&
+ (CFs) {BR)
(CFS)
+ 1u4, 12,08 Bl. 16. 16. 16.
(TNCHES) @131 7.79% B.755 g.7%%
(nc-FT) 25. 33. a3, 33,
mmLATIVE AREA © .a7 $Q ML



Ak k Lk4 wWAN rkWw kRAR akh wEH w kA FET S A xkk AAK wkEk AR Ehp WEY ER L) yxd VEF pkw WEY W whk TAN e L wah kW R
I itﬂtt*‘l*&it*t*
* L]
Te KK - g2
" *
I w kR ARAARALT
aEw i P L Ak aEE akd aE® * A T3 LT W k¥ EE R FxH b x Py
71 KP PLAN 1 FUR STATION E2
TRIANGULAR DISTRIBUTIDN 2=YRS STORM
SUBBASIH wUNGEF DATR
8 BA SUBBASTIH CHARMTERISTICS
TARER .87 SUREASIN DREA
PRFJCIPIT)\TIDN TATA
a3 FH DEPTHS FOR p~PERCENT HYPOTHETICP\L STORM
..... HYDRO-3% «-eorr .-...-...,.....TE‘-—dG.............. waammn? TP-49 R
L=MIN 15-MIN §0-MIN 2=HR 3-HR B=1iR 12-HR 2a-HR 2=DRY 4-DRY 7-pAY 10-DAY
.41 1.04 .10 2.50 2.70 3.30 4.00 .60 .00 .00 oo .0
gTCRM AREAR = 81
l 79 18 g5 LOgs RATE
STRTL .59 INITIAL ABSTRACTION
CRVNBE 47.32 CURVE NIMEER
RTIMP .00 PERCENT IMPERVIOUS ARER
I. ga uD 5CH DIMENSIONLESS UNITGRAPH
TLAG .93 LM
*k*
I UNIT B DROGRAEH
58 END‘OE‘-PE.RIOD ORDINARTES
11. 35. g3, 104. 154. 215, 285, 344, iga. 116,
429. 430, 423. 401- 375. 346G. 3iz. 271, 229. 194
168 . 146. 1327. 112, 98. 85, 4. 63. 56, 49,
42, at. iz, 28. Z24. 21. 18- 1G. 14. 12.
11, 9 8. 7. G 5. 5. 4. 4 3.
3. 2 2 2. 1. 1. 0. 0.
I whE xhH W kA ¥ L LR
HYDROGRAPH AT STATION E2
¢OR ELAN 1, RATIO = 1.00
I TOTAL RAINEALL 4,59, TOTAL LS5 - 2.8, TOTAL EXCESS = 2.1
pEAK FLOW TIME MpX UM AVERAGE FLOW
&-HRE 24=HR 72-MR 24.92-HR
L4 {CFS) LHR)
(CTS)
+ 512. 13,08 178. 54, 2. 52.
(INL’!IES) 1.902 7,301 2,301 2.201
{MC-FT} B8, 107. 1407. 107.
' CUMULATIVE ARER = .87 SQ ML
wrE e Ak IR RS k¥
Y DROGRAPH nT STATIOR EZ
FOR FLAN 1/ RATIO = 1.00
PERK FLOW TIME MAKIMUM AVERAGE FLOW
B-HR 24-HR 72=HR 24,92-HR
+ (CTEY (HR)
(CF3)
+ 512. 13,08 178, 54. 52. hZ,
(INCHES) 1.902 2.301 2.301 2.301
I (AC-FT) 28. 107, 107. 107.

P L yrw REY ok



ra*

79 L%

g0 UD

4 (Crs!

TQTAL RALNEALL -

pEAK FLOW
+ [CFS)
+ 985,
LR &)

PEAK LW

+ 965,

IR

BLAN Y oor, GTNTION 2
TR1ANGULAR D1STRIBUTIC

47 KE

CUMULAT IYE AREA - .87 s¢ oMl
EL R EX A R LA R * w0k -k L L LR R EL hAT PER]
eTAN 2 FUR S'U\TIDN kB2
TRIANGULAR DIETRIEUTION 10-YRS STORM
URBASIN RUNQFE DATA
STIEB.’\SIN (’.'HAR.F\(.‘-TERJ.STICS
TAREA .87 SUBHAS LN EEEA
PREC] PITI\TIDN LT
DEYTHS FOR n-PERCENT HYPOTHETICAL STORM
..... HYDRO'B'."A.-.'.. .1.-.-.........7‘1"40.-...-......... ...Y.-...-.T[""%'Qx..........
E-MIN 15-MIN G0-MIN 2=HR 3-HR G=HR 12~HR 24=HR 2-DAY 4-DAY q.DAY 10-UAY
.55 1.31 3.00 10 4.10 5.40 6.60 3 .00 og .00 .00
STORM RREA o7
S05 1058 RATF
STRTI .58 INTTIAL AESTRAﬁTIDﬂ
CRVNBR 7.3z CURVE NUMEER
RTIME g0 PERCEWT TMPERVICUS MREA
505 DIMENSIONLESS UNITGRATH
TLAL _8% LAG
FEE]
UNIT HYDROGRAFH
i1} END-GF—PERIDD ORDINMTES
11. k] 65, 104. 154 . 212 285, 344 kL:1: 416.
429. 430 423, 401- 375, 348. 3z 271, 229, 194.
168. 146.- 127, 112. 08. a5. 4. 63, 56 49.
42. 7. 32 8. 24. 21. 1a. 16. 14. 12
11 9, 2. 7. 6. 5. e 4. 4. 3
3. 2. 2 2 1. 1. 0. 0-
s L] L ek
HYURDGRADH AT GTATIOM EZ
FOR TLAN 2, RATLIO = 1.00
7.%4, TOTAL Loss = 2,85, TOTAL EXCESS — 4,94
TIMF MAK IMUM avERAGE ELOW
5—HR 24-HRE 72-HR z4.932-HR
(HR)
(CES)
13.00 AR, 115. 110. 110,
(LHCHES) 3.908 4,812 4.912 1.4912
(aC-FTY 181. 227. 227. 227,
(_'UMULF\TIVE AREA - .a7 54 MI
RS L2 L) hwn Ak
Y DROGRAEH AT STATION 2
FoOR PLAN 2. zAT1O = 1.0
TIME MAKTHUM RYERRGE ELOW
g—HR 24=HR jz-HR 24, 92-HR
IR
(CES)
13.00 3649, 115. 110. 110.
{ INCHES] 3.3%06 4,912 4,012 4.912
(po-ETY 181 227 227. 227,
CLMULATIVE ARER < 67 50 MI
-k LE A . X R ¥ WA R

Wy 2G-YRS STORM

xhk

ek

e



SUEBASIN RUNOEE DRTA

SUURBASIN C)-U\RI\CTBRL‘STICS
TARER .a7 SURBASIN AEER

78 BA
I CRECIPITATION CATA
g9 PH pEBTHS FOR  O-PERCENT H{BCTHETICAL STORM
..... WYDRQ=35 « 7" o reneroes TERAG et Uy Py NPT
Limin L5-MIN GOMIN stm | 3-WR G-HR 1aiHp | 24-HR  2-DRY a.DAY  7-DRY 10-PAI
g1 LT 3590 4o S0 630 7.70  9.40 .0 .00 00 .00
STORM ARER = Y
I 78 L& insid LoSS RATE
STRIL o INITIAL ABSTRACTION
CRVNER 77,32 CURVE NUMBER
RTIMP '00 PERCENT IMPERVIOUS AREA
I 80 uD 5C5 DIMENSIUNLESS UNITGRAPH
TLAG 93 LAG
LEE]
UNIT HfDROGRASH
5 ENO-OQE-EERIOD ORDINATES
11, 5. 85 104 154. 215. 285. 344. 188. 416.
429. 430 423, 401 375. 346- 212, 271, 229, 104
166 146. 121. 112. 28 8s. 14. 63. 5. 49.
aZ. 31, 2. 28. 24. 21. 18. 16. 14. 2.
1. 5. 8. 7. 8. 5 5. i, 1. 3.
3. 2. 2 z, 1. L 0. 0.
P akk ER EE X e
I. {YDROGRAEH AT STRTION E2
FOR PLAN 3, RATIO = 1.00
TOTAL RAINFALL < 9.29, TOTAL LOBS = 5,79, TOTAL EXCESS = 6,60
I PERK FLOW TIME MAXIMUM AVERAGE FLOW
G-HR 24=HR 72-HR. 24,92-HR
poolCES) (HR)
(CFS)
s 1231, 13.00 164, 153. 147, 147.
{ INCHES) 4.966 6.556 6.558 5,558
(BC—ET) 230. 304, 104, 104.
I CUMULATIVE ARER = .§7 S0 MI
LA kh W - LR EE R
{YOROGRAPH AT STATICN B2
I ~om FLAN 3, RATIO = 1.00
EERK FLOW TIME MMIWIM P«.VE.R.RGE FLOW
6-HR 24-HE 72-HR 24.92-HR
+  {CF®) (HR}
[CFs
. 123 13.00 164. 153, 147. 147.
{ TNCHES) 4,966 6.558 6.558 5.558
(AC=ET) 230. 304. 104 304.
I CUMULATIVE AREA = .87 80 ML
xkE kh* + k% FX R R 'R R W ARH wk e i LR e 'R 2 )
l 90 KE sy 4 FOR STATTON £2
TRIANGULAR DISTRIEUTION 50-YRS STORM
. SUBBRSTN RUNDEF DATA
I 78 BA SUBBRLSTN CHARPCTERISTICS
TAREA g7 SUBRASIN AREA
' pRECTPITATION DATA

dkh

AN

L L]



I 92 PH DEPTE FOR n-pERCENT HYPOTHETICI\L STORM
A WYTRO-2T eeees Tt - L TpEedd ettt e e a TR=4% Laaemmrte
5-MIiN 15=MIN pO-MIN 2=HE 4=HR G-HE 12-HR 24-HR 2-DRY 4~DRY 9-DAY 1U-DART
.64 1.59 3.80 5.00 5,20 7.00 8.70 10,50 0 AL .00 Qe
| SrOEM ARER ™ .81
1% L5 g5 LOsSE FATE
STRTL .59  IN1TIML ARRSTRACTION
CRVNER 27,32 CUMVE NUMBER
RTIMP ,an PERCENT [MPERVTOUS ARER
gn un 5C8 DTMEN.“'IDNLESS YN ITGHRARH
TLRGF .33 LA
UNIT ¥ DROGRAEH
1 END-OE’—PERIOD ORDINATES
1. 3%. 65. 104. 194, 215 =N 244 388 416
429. 430 423, 401 375, 346 2. 271, 228. 194,
1648. 146 . 127. 112. 0. 85. 4. 63 B, 19.
42, 37 2. 28, 24. 21. 18. i6. 14 12.
11. 9. 2. 7. 6. 3. o, 4. 4., 3,
3. o . 2. 1. 1. 0. 0.
e xhx kR LS L
HYDRC)GRJ\F‘H AT STATION £2
I gOR FLAN dr RATIZ = 1.qc¢
TOTAL rAINFALL 10,49, TOTAI 1055 = z.R5, TOTRL EXCESS = T.64
PEAK FLOW TIME MAK MM AVERNDGE FLOW
&a-HR 24-HR T2 -HR 24.92-HR
|CFS) IHR]
(CFS)
i 1382, 13.00 SnE. 177. 171, 171,
{TNCHES) 5,632 7.591 7.591 7,591
{AC-ET) 261. 351, 351, 35%.
CUMUTATIVE MREA - .87 3¢ ML
IE L] R *Er ke w R
l | OGRAEH AT STATIOM EZ
FOR ELAN 4, RATTO < .00
pRARK FLOW TIME B IMUM AVERAGE YIOW
6-HR 74-TR 712-HR 24,92-HR
4 (Crs) (KR}
(CES)
+ 1382 13,00 526 117, 171 171-
(INCHES) 5,632 7.59] 7.591 7.591
I (BC-FT) 28l 151. 151. 351
UMULATIVE AREA v .37 S Ml
I X R P %k LR LR LR ] kb L1 A =k P L] wE N LR LR K&K IRl vEx
93 ¥F SLAN  C VOR STATION RZ
TRIANGULAR DESTRIBUTION 100-%RS STORM
I StUBRANLE RUNOYE DATA
78 BA SU[!BASTN C'HPLR}\CTER].STICS
TARER .37 SUBBASIN RRER
I pRFRCT PUTATICN TR
a5 PH pEEIHS FOR n-PERCENT HY'E’OTHETICF\I. STORM
..... YIYl‘lRU—AS...A.. ...............TE’-4 R S ......,..-.'I'E’-49...........
Lap L-MIH G0-MIN A=HR 3-HR iR 12-HR 2 4—HE n-DAY 1-DAY J-pAy  10-DAY
A Tl 3.40 .ol G3.10 §.00 3,70 11,50 .ge .06 s 0o
STORM RREA LB
I 79 LS ML



I sTRTL .50 IHITIAL ARSTRACTION
CRVNEBR 47,32 CURVE NUMEER
RTIMY .og  PERCEMT IMEERVIOUS AREA
20 Ul S5 DTMENS TONLESS UNITGRAFH
TLAG .3 LAG
EX B4
UNIT HYDROGRAPH
58 END-DF-PERIOD QRDINATES
1. 5. [N 104 154. 215%. BS5. 344.
420, 430, 423, 401 7. 146 312 271.
180, 146, 7. 112. 46. R 74, 653.
42. 47, 12, 8. 24, k4% 14. 16.
11 9. : ki [ 5. 5. 4.
a4, 2. 2. 2 1. 1 . 0
wh*E kr® kwE - xk w
I HYDROGFAEH AT STATION E2
poE, DLAMN 5, RRTIIO ™ 1.00
ToTAL HATNFALL ¥ 11.49, TOTAL LGES - 2,40, TOTAL EXCESS = g.59
I PEAK FLOW TIME Mp TMUM AVERAGE FLOW
A~HE 24=HE J2-HR 24.,92-HR
+ (CES] {1iR}
(CES)
+ 1607. 13.00 gla. 1949, 162. 192.
(INCHES) §. 582 B.542 g.o42 6.542
(AC—ET} ana. 395, 295. 395.
CUMULATIVE NREA = .81 s MI
I‘lll' wwE ko LE EEE] e X
HYDROGRAPH AT STATION E2
FOR PLAN 5 RATIO = 1.00
PHAK FLCW TIME A IMUM AVERAGE FLOW
g-HR 24-HR T2-HR o 9Z-HR
+ (CES) {HR)
LCFS)
4 1607 13.00 612. 199. 132. 192.
(INCHES) 6.532 8,542 §.o942 B. %42
LACJFT) 301, 18%. 395. 34805,
CUMULATIVE ARER = .87 80 MI

ank ek whH TR LA R

saw HEw wAN waw wEF wE anh EAH EWE wks whw Arw REA Y
*wrk**awo*«gli
- *
66 KK * pz "
& L)
vt*kr*t«nnutf'
Ak PR R LR o LER Adk LE R R e LERS ok
47 ¥P FPLAN 1 FOR STATION g2
TRIANGULAR DISTRTHUT]DN 2.yRS STORM
SUBHAGIN RUNOET DATA
30 DA SUBRASTN CHARACTERJSTICS
TARER .04 SUBRASIN PRER
PRRCIPITATION DATA
104 it OEPTHS FOR §-PERCENT HYPOTHETICAL STORM
..... PYORO-30 - e-a-r I TE=4 R R
SuMIN 15-MIN GlO=MIN 2-HR -HR a=HE 12-HR 24-HR 2-DAY
.41 104 72.10 2.50 2.70 3.30 4.00 4.60 .00

368 416,
229. 194,
5. 49.
14. 12.
4. i.

aw WEE wwn kih *hk

EE R

hhH Aw AR Ak ¥

xdt

b kEH K



a9 LS

100 UD

TOTAL RAINFALL =

PEAK FLUW
+ {CTE)

67.

I KE

| w3
PERK FLOW
I + {CFS}
+ 67
| £ xE -k
104 KP
ag BA
106 PH
l 99 LE
l. 100 LD

o5 LOSE FATE

STOMM ARRA ™

[NLTLAL ARSTRACTION

STRTI =)
CRVNER 12.02 ZURVE MIUMEER
RIIME iy} RERCENT TMPERY JCUS ARERA
5C5 '.J].MENSJ.ONLF.SS UNITGI’U\PH
TLAG 32 LAG
e
UH1T HYDROGR}\PH
9 END-OF—?ERIOU ORDINATES
60, P Ti- al. 14. . 3. 1.
ackw ka® wrE KRk
HYDROGRRPH AT STATLOH p2
FoR PlLad le RATIO = 1,00
= 4,60, TOTAL LOSE ¢ 2.14, TOTAL EXCESS = 2.46
TIME MAZ,IMUM AVERAGE FLCW
&=HR 24~HE T2-HH 24 92-HR
(HR}
(CFE)
12.17 . ER 3. 3.
{ THCHES) 2.045 2,463 o463 2,463
{tAC-TT) 1. S 5. O,
C?UMUL!\TIVI:’. ARIA = .04 8Q M
axh hrE FE Y L
HYDRUGFM:‘H AT S THTIO Pl
FOR FLAN 1, RATIO ™ 1.00
TIME A THIM INERRGE FLOW
5-HR 24=HR a-HR 74.32-HR
(1R
LR
12 L7 9. 3. 3, e
(1NCHES) 2.04h 2.463 2.4463 2._463
(AL'—FT] 4. 5. 5. =,
CUMULATIVE ARER = .04 SO MI
R Fres ok Yk Ty L P PRl B b
PLAN ~ FOR gTATION ey
TRII\NGULAR DISTR‘ZBUT IoH 10-YRS STORM
SyRBASsIN F\UNI'&FE' BATA
SUBRAS L W CHARDCT ERISTICE
TAREA .04 SUBBJ\S}N AREA
PRECLE AT IO DATA
DEPTHS FOR O-FER('TENT HYPCJTHETIC}\L STONM
..... P OR=4T e .......,...,...TE’—-"-O............... Caaen
5-MLN {5-MIN s0=MIN 2-HR 1-hR G-HE 12 -HR® 24-HR 2-DAY
il 1,31 3,00 3.70 4,10 5,40 A.60 160 .o
STORM AREA & .04
an Teld RATE
STRTL .53 THITIAL ARSTRACT I0N
CRVNEER 15.03 CURVE MUMBER
WMy .00 PEI'{CENT ]'MPERVTOUS AREA
- !‘-'.le.l‘i.‘;]-'.‘Nl.‘_'.‘.:.‘." UNI.TGRI-\'F?H
FLASG L1 LA
ot

UNIT HYDHDGRAPH

3.
KXk PR L]
..... . TP-4
4=DhY  T=DAY
jali} .00

o

LR

e n



I g END-0F-PERICD CRDINATES
60. 121. 16, il. 14. 6. 3. 1.
- A FER) exd W ok
e pROGRATH AT aTATION vl
FOR ELAN 2f RATIO = 1.00
fTAL RAINFALL = <.60, TOTAL LOSS = 9.45, TOTAL EXCESE = 5.14
PERK ELOW ‘TIME MEXIMUM AVERAGE FLOW
#=HR 24-HR 72-HR 24, 92-HR
+  {CF5) {riR)
Crs)
+ 106 . 12.17 18. 6. 5. 5.
| INCHES) 4,085 £.140 5,140 5,140
{AC-FT) 9. 1l. 1Ll. 11.
CUMULATIVE ARER = .04 5 MI
I I xh* *AE I K] «®E
HYDROGRATH AT STATION i
voR PLAM 2, RATIO < 1.00
I PELAK FLOW TIME MAXIMUM AVERAGE FLOW
g~HR 24-HR - 24.92-HR
3 |CFE) {HR)
[Ld 3]
+ 106, 12.17 18. &. 5. 5.
{ INCHES] 4,085 £.140 5,140 5.140
{RC-TT) 9. 11. 11, 11.
I CUMULATIVE RREA = .04 50 MI
'R ] 4k 'LE EEL] L 4wk EER ] £hW X FEX ] xR A
107 KE pLAH 3 FOR s TATION
RIANGULAR DI&TRIBUTION a5-YRS STORM
SUBBASIN RUNOFF TATA
aq BA SUBBASIN CHRRACTERISTICS
TRRER 04 SUBBASIN ARFA
PRECTEITATTON oATA
109 PH pEPTHS FOR  O- -BERCENT HYPOTHETLUAL ATORM
..... fORD= 35 aerre it B TN O e aeeaae
gomfn  15-MINM 50~MIK 2-HR 3-HR g-ng  l2-HE pa-HR  2-DRY
6L 1.47 3,50 4 5,10 6. 30 1.70 10 .ao
I STORM RREA ™ .04
38 L3 scg 1055 RAIE
STRIL .53 INITIAL ABSTRACTION
CRVNBR 19.03% CURVE NUMBER
I RPIME .00 PERCENT TMPERVIOUS AREM
100 up 3¢5 DIMEN‘IONLE“S UM TTCRAEH
TLAG .12 LAG
I e
UKIT HYDROGRAEH
y END-OF-PERIOD ORDINATES
&0 121, 8. 1. 14. . . 1.
I "Xl LR LR ik PR R
HYDROGRARH AT aTATION P2
. “OR FLAR 3, RATIO = 1.00
l ToThL BAINEALL < 5,40, TOTAL LOSS = % 47, TQTAL EXCESS = 5,83
pEAR FLOW TIME MAXIMUM AVERRGE FLGW
§=HR 24-HR T12-HR 24.92-HR
| t (oFET {HR

T3]
TE-49 .-~
DR 7-DRY
a0 ad

FE ]

* A



' (CFS)
12,17 2z, 7. 7. 1.
{INCHES] g 15l £.826 6.426 B.E26
(RC-FT) 11. 15. 15. 15.
I UMULATIVE RHEA 04 5QMI
R R B Tk T hh e
| DROGRAPI AT gTATION pi
POR FLAN 3, BATIO” 1.00
pEAK FLOW TIME AKX TMIM RVERAGE FLOW
F-HR 24-HK 72-HR 24.92-HR
(CEE) tHR)
(CES)
. 12.17 22, T, 7. 7.
(TNCHES ] 5,151 6.826 5.626 §.826
(AC-ET) 11. 15 15. 15-
CUMULATIVE AMER ~ .04 50 MI
I k& *&* {'PJ‘ whh EX R EER] RN 'Ly PR .4 whh
110 KD pLAN 4 VOR STATION E2
PR LANGULAR LLSTRIBUTICN 50-YRS STORM
I SUBBASTN RUNOEY DRTA
98 EBA SUBBN"N CRRRRCTERISTICH
AKER 04 SUBBASIN AREA
'. PRECIETTATION DATA
112 PH DEPTHS VOR _pERCENT HYPOTHETICAL STORM
L MDRO=3S e 1Tt L Bl et S e
fimin 15=MIN sooppd 2-mr 3R 6um  1a-HR  24-HR a-DRY
| .54 1.5% 3.80 5. 00 5,20 7,00 g.70  10.50 .ao
STORM ARFA © .04
99 L& HICA [Rmbl AT
STRIL 51 INTTIAL RESTRACTION
FEVHER 79.03 CURVE NUMEER
RTIMP gh  PERCENT IMEERVIOUS ARER
180 1D oy DIMENS LUNTESE NTTGRATH
I TLAG 1z LAG
L]
UNIT HYDROGRALT
¢4 END-OF-PERIOD ORDINATES
§0. 11L. 6. 1. 11. é. 1.
EE & PR ¥ L XA 4wk
LYIROGRARR AT STATION 72
FoR PLAN 4, RATIO ~ 1,00
TOTAL RATNFALL - .59, TOTAL L0885 7 2,63, TOTAL FXCESE = 7.87
PRAK FLOW TIME WMAXTMUM RVERAGE ELOW
E—HR 24-HR 72-HR a4, 92-HR
+ 1Es) (LR}
(CES)
+ 134, 12.17 25. 7. g, 8.
(INCHES) 5.943 7.673 7.873 987
(8- T i 17. 17. 1.
. FUMULATIVE AREA - .04 80 MI
I L et xuk ey [t
W TROGRAFY AT STATION 2
iR FLAN 1, ERTIO " 1.00

o *h R [T
. TE-49 b
DAY 7-DAY 10-DAY
.ao .00 .00

RS



I pEAK FLOW TIME MAXIMUM AVFRAGE FLOW
&-HR 74=HR 12-HR 24 ,02=HR
+ {CFE) {HR)
(CER)
¥ 138 12.17 5. 9. B. B
tINCHE&'I 5. 843 7.873 7.873 7.873
{BC-FT) 13. 17. 17. 17.
CUMULATIVE AREA * 04 50 MI
PR R hEE FE e FEX] hokh hEE EE RS rxE ok rhw kW ) K el W
113 KF PLAN 5 FOR STATI 0 P2
l 1R J AHGULAR DISTRIBUTION 100-Y®s STORM
SUBBASIN RUNOFF DATA
98 BA SUBBASIN C}{ARJ\C'?ERISTICS
| TARER .04 SUBBASIN EREA
PRECIPITATION DATA
115 T DEBTHS FOR. O—EERCLNT HYPOTHhTILAL STORM
e HYDRO-35 - -eeve [ L TE=4Q earoerreerot L. aweeameenrt Tp-49 ...
5+-MIN 15-MIN 6Q-MIN 2-HR 3-HR &-HR 12-HR 24rHR 2=DAY 4=-DAY 71-DAT
.49 2.1% 4,40 5.20 6.10 8.00 9.70 11.50 Rl oo 1)
STORM AREA = .04
l 99 L= sc5 LORS RATE
STRTL .53 INTTIAL ABSTRACTICH
CRVMER 79.03 CURVE NWUMB MBER
RTIME .00 EERCENT IMPERY LOUS ARER
l. 100 UD BCH DIME.NSIONLESS JHITGRAEH
TLAG .12 LAG
AXH
I HHIT HYDROG OGRAEH
9 END—DF—EERIOD ORDINATES
50. 121. 8. al. id. 6. 3. 1. a.
I akh xx* I L] e Rl Awd
YDRDGRAEH AT STATION B2
EOR PLAN S gRTIO = 1.00
I TOTAL pALNERLL = 11.50, TOTAL Lo8s 2,47, TOTADL ENCESS - B.B3
PEAK FLOW TIME MAX LM AVERRGE FLQ
G=HR 24-HR T2~ 24, 92-HR
+ {CES (¥R}
(crs)
+ 194. 12.17 29. 10, 9. q9.
(INCHES) &,78€ g.932 B.B3Z q.832
[AC-FTT) 1%, 19. 19. 19,
I CUMULATIVE ARER = .04 SO MI
xh® A Tk hw L
HYDR£K$APH AT sTATION B2
FoR ELAN G RATIO = 1.00
pERK FLOW TIME MAX IMUM AVER.AGE FLOW
a=HR 24=HR 24.92-HR
+ ICFS) {HR)
ICFSY
+ 194. 12.17 23. 10. 9. 9.
{ INCHES) §.1B6 8,832 3,832 8,832
(RS- ETY 15. 19. 1%. 19.
I CUMULAT[VE AREA = .04 8 MI

ke

aars



I rkn whE wEE ok RAE WA WEY ek kw4 wwm bWt L4 AAE mEE ERT Wwk pEE mEE WY pww kiE REE axg mwE UEF unh bEE HEF sk HHA
qia-*qun-nmn*um
* *
116 KK * Bl T
- +
*u*«tfawtawam;
l LR vk k& T LER ] *h & LR .kt LX) kW wrk k¥ LR xkh LA A b
117 KF FLAN 1 FOR STHTION El
TRIANGULAR DISTRIBUTION 2-¢{R3 STORM
I SUBBP\SIN HUHOET DATA
118 BA SUBBASIN CHARACTER[STICS
TRARERM .17 SVUBDASIN RREA
| PRECIEITA’TION DATA
123 PH DEPTHS FOR (1= PERCENT H‘IE‘OTHETICAL STOEM
ea s ]{YDR(J—.’:E ...... I B TR L. TP=49 ---a-=- PR
5-MIN 15-MIHK fO~MIN 2-HR 1-HR 5-HR 12-HR 24-HR 2-~DAT 1-DAY T-DnY 10~DAT
I .47 1.04 z.10 2.50 2.70 3,30 4.00 4.60 .00 .00 .00 00
STORM AREA = .17
11% L5 gos LoSs RATE
STRTL .71 INITIAL ABSTRACTION
CRYNER 13.77 CURVE NUMBER
RTIME .00 PERCENT IMPERVIOUS ARER
120 ubD AC5H DIMENSIDNLESS UNITGR.P«E’H
l. TLAG .27
hw
URLT HYCROGRAEH
18 END-OE'-—PERIOD ORDIWATES
43, 143. 248, 265, 222, 148. 93. Bl. 33. 26.
16, 1i. T. 4. 3. 2. 1. 0.
ek **w L] LEE Hkk
l HYD&OGR}\PH AT STATION El
FOR ELAN 1y RATIC = 1.00
TOTAL RAINFALL = §.860, TOTAL LOSS - 2.5, TOTAL EXCESS = 2.03
I pEAK FLOW TIME MAX IMUM AVERAGE ELOW
AR 24-HR 72=HR 74,92-HR
+ (CES) (HR]
{crel
+ 175, 12.33 Il 9. 2. 9.
[THCHES! 1.659 2.011 z.031 2.01
IRC-FT) 16- 19. 19. 14.
CUMULATIVE BREA = .17 50 MI
I 'R L] PN kk A Ak e
HYDROGRI\PH AT STP\T]ON EX
I SR PLAE 1, RATIO - 1.00
pERK ELOW T1ME MEAIMUM AVERAGE FLOW
6=HR 24-HR 72-HR 24.92=HR
+ lCFS] (1R}
(CEFS)
+ 175%. 12.33 il. q. 9. 4.
| THCILES) 1,699 2.031 2.031 z.031
(AC-ET) 16. 1. 19, 19.
I CUMULATIVR RREA - .17 5@ MI
T L] * Ak -k IER] *hh ok k EE L o L FE ¥k ek d HEE Lw A

LL]

P

o

. wRF Ak

LR R

k&



174 KF pLAN 2 FOR STATION Bl
TRIANGULAR DISTRIWY

SUBHASTN RUNOFF DATA

1186 BA SUDRASIN CHARACTERISTICE
TRAREA L1t SUBRASIN ARER
ERECIPTTATIUN [ATA

126 FH
o

15-MIN 40-MLH
.55 1,31 3.00

gTORM AREA -

THITIAL ABSTRACTIDN

CURVE NUMBYR
PERCENT TMRERY

sCH LOBS BATE

STRTL LT
CRVNER 73,17
RTIMFE .an

{ONLESS UNITGRAPH
.27 LAG

119 LS

scg UIMENS

120 Ub
TLAG

246 269 222.
7. . 3.

xkh

_— _— ——
L] P
— '
T

L
u
3
=
=
=

kN
JDROGRARIE AT STATION El
PoR PLAN 2¢ mATIO = 1.00

|. TOTAL rAINEFALL = 7.60, TOTAL LOss ~

TIME
§-riR 24-HR

pEAK TLOW

+ ICFE) {1IR)
(CES)

L.

4,542

42,

[
31,6413

* 323, 12.33
13.

(INCHES)
(AC-ET)

CUMULATIVE AREA = .17 su M

X kK

En
HYDROGRAPH AT STATION El
FOR PLAN 2/ RATIO - 1.00

PERK ELUW TIMF
6-HR 24-HR

t {CES] {HR

323 12.22

(CES)

67. 21.
{INCHES) 3,643 4.542
(AC-FT) il 42.

cuMULATIVE AREMR - J17 sp Ml

Kkt *hE E R £k L

3 EOR STAT LON

127 k¥ [LAN El
TRIANGULAR DISTRIBUTIO

SUBRAS [N WUNCFE DATA
lmRhCTERISTICS
A7

118 BA sUBBASTH S
TARFA
TVITATION NATA

PRECT!

FUBBASIN AREA

DEPTHS FOI

129 FH

UNIT Y DROGRAEH
18 END-OF*PERIO

1.06, TOTAL EXCESRS =

MAX TMUM AYERRMIE
1

4.542

MAKXIMUM AVERAGE FLUW

n-PERCFNT Hi
L., TE-AD e .

[TEN 10-YHS 5 TORM

STORM

TOUs AREA

A

D ORDINATES
143. 9. 39.
2. 1.

FLOW
2=HR 24.92-HR

20,
4,542
42.

20.

42

12-HR 24, 92-HR

20.
4,542
42.

20.
4.542
42.

Ak KHE X2 d

N 25-YRE STORM

pPOTHET ICAL STORM

26.

T

L g



S-MIN
.6l

sC5 LO

11% LS

5C5

120 uh

LT

TOTAL RARINFALL =

PEAK ELOW TIME

+ (CES) (HR}

+ 404d. 12. 33

—_—— L ]
[ ] [ Pr—
— —
| ]
T
Y
5

T

PEAK FLOW TIME

+ (CFE) {HRI

o " h

110 KF
118 RA

132 PH

‘lll’ 119 L5

120 UD

CRYNBR

UTMENSIDNLEES UM LT
W27

12,23

pLAN

SUBR

12-HR
1.0

GO-MIN a-HR
6,30

2-U
4.50 4.

©
=]

15=MIH R 3=HK
1,47 0 5.10

4TORM ARER =

w5 RATE
STRTL

IWITIRAL AESTRAﬁTlON
CURVE WUMEER
PERCENT IMPE

L1l
13,77
RTIMF .00 RVIGUS ARER
RAEH
TLAG LAG

rx¥

UNIT WYDRAG

19 END-OF—PERIDD
48.

222,

z85.
. 3. 2.

Ex

STATTON El

RATIO = 1.00
3.23, TOTRL EXCESS

IYUROGRAEH AT

FOR PLAN 3¢
9_40, TOTAL Lass - -
RAGE FLOW

MAXTMUM AVE
72=HR

&-HR 24-HR
27.

6.163
5T.

|CEFS)
29.
6.163

57.

g7.
4.103

( INCHES!
43.

{AC-FD

ciMULATIVE RKEA = ,17 S0 ML

LR rxF LR

STRTION El

HYDROGIAEH AT
RRTIO * 1.900

FoR PLAH 3/
MAZ INUM AVERMNGE ELOW

6-HR 24-HR i2-HR

27
f.163
57.

(C¥S)

29,
[ INCHESY 5.163
\AC-ET) 57.
CUMULATIVE RRER © .17 SQ MI

+ aud thk

4 TOR STATION El
TRIANTILAR DISTR

ASIN RUNDEF DATA

-pERLSTICS
17

sUBaAs LN CHBRR
TBRREA SUBBASIN ARER

PRECJPITATEON DATA
DEPTHS FOR - PERCEN

HYDRO= 33
15-MIH
1,59

STORM AREA -

-y 1,055 RATE
STRIL

TRAVKAR
RTIME

THITIAL ABSTRACTION

CURVE NUMRER
FERCENT TMERRVE

LT
13,71
Q0

DIMENSIDNLES

5 UNITGRAVH
TLAG .27

508
TAG

ki

T HYPOTHETICAL STOFM

2=DAY

24-HB
.0

5. 40

.17

RAFH
ORDINATES
EEN

1.

24 . 92-HR

z27.
6.1683
57.

24 .92-HR

27,
6,153
7.

LR Rl

JEUT 1ON GO-IRS STORM

QU8 RREA

4=

DAY
B0

T-DAY 10-1AY
L0 .

3.

18]

26.

.00

kW

LER



LR

pEAK FLOW

+ (CFH]

4 449,

L]

PEAK FLOW

+ {CT5)

449.

o

LR

133 KP

118 RA

135 FH

119 L

120 WD

TOTA rpINEALL =

xuk
UNIT HYDROGRAER
18 END"OF-?EFLIOD ORDINATES
q3. 141, 248, 265. ra2. 148. 1, al. a9, 6.
1. 11. 1. 4. 3. 2. 1. 0.
4 kh LA hEE LR
H'YUROGRP«PH AT STATTON El
foR TLAN 4, RATID = 1.00
10.50, tOTRL LOHS = 3,12, TOTAL EXESS = 7.18
TIME MAX IMUM AVERAGE FLEY
5-HR 24=HR 772-HR 24,92-HR
(HE)
{CES)
12,33 100. 33, 2. 32
{ INCHES) 5,379 7.178 7.178 T.178
{AC-FT} 49. 66, 66 . 6.
CUMULAT IVE AREA = L1 S0 ML
kA whE EE L kkk
HYDRDGR}\E‘H AT STATION El
TR PLAN 1. RAT (O = 1.00
TIME MAXTMUM BVERAGE TLOW
6—HR Z4=HR 772-HR 24,92-HR
(HR}
[CFS)
12.33 100. 33. 2. 3z.
{INCHES) 5.37% 7.178 7.178 7.178
{(AG-FI} 49, 66. BE. 56,
CU‘MULI\TTVE. ARER = .17 5Q MI
'ER EXR LAl K rxh Y Wk d Hhd e 2 kW =k kA IR L]
pPLAN 3 FOR STATION El
TRIANGULAR DISTRIBUTION 100-1RS STORM
STBRASIN RUNCFFE PATH
SULBAS IN CHN’\RC'].‘ER'ISTICS
TARER .17 SUBBASIN ARER
PRECTEITATLDN DATA
DEPTHS FOR 0~PERCENT HYPUTHETICAL STORM
..... HYDRO-35 o -ere- I P—d e e TP—~49
5-~MIN 15-MIH GO-MLH 2-HR 3-HR 5-1RR 12-HR 24-HR z-DAY 4-DRY 7-DAY 10-DAY
.24 7.15 4.40 20 6. 10 £.00 8,70 11.5%0 oo 0 L0
ATORM AREA = A7
sCy LOSE RATE
$TRTL .11 INITIAL ABSTRACTION
CRVMER 73.77 CURVE HUMBER
RTIME .00 PERCENT IMPERVIOUS MRER
S8 DIMENSIONLESS 1JN1TRAPH
TLAG .27 LAG
e
oIt e DROGRAFH
18 END‘GE‘—PE‘.RIOD CRDINATES
43, 143. 244, 265, 222- 148. 93. 6l 3%, 26
16. 11. 7. 4. 3. 2. 1. 0.
ek wkh PR PR
El

Y DROGRAPH AT STRYION
FOR PLEN Sy gATIO = 1.00

W



TOTAL apINFALL - 11.50. TOTAL TOSE = 3,39, TOTAL ENCESS 7 8.11
pEAE FLOW TIME MAXIMUM AVERAGE FLOW
a~HR 24-fR 72-HR 24.92-HR
+ ToE) {HR}
(CFS)
\ 12.33 116. 8. 36, 36.
(TNCHES) 6.288 §.112 g.112 g.112
l (AC=FTI 58. 4. 74, T4,
CUWJ'L.ATIVE AREA = .17 8Q MI
' ew k Tr P o h
HYDRDGRRPH BT STATION El
FOR PLAN 3¢ RATIO = 1.00
oRAK FLOW TIME MAZ MM AVERAGE E'LUW
6~HR 24-HR T2 24,92-HR
{CES) (HR)
(CFS)
58%. 12,33 116, 38. 35. 6.
| THCHES? 5.288 B.112 8.112 q.112
{AC~FT} 98. 74. 4. 4.
CU'MUU\T'IVE AREA = .17 5o Ml
I Hax EEE suh WEE Erk hAE wkk AEE anw FHA wkw WEW kR RER ek RN Awd KER T LA rkw wRE whh EHE Kam Wk wkk AR why WEE Ank kEH RER
ti‘witl‘*ki*i‘*i
- "
136 KK * gl *
* *
| yk&tq-rﬁ-xy*pm-u*
x4k - rwk e xRT kW k¥ o FEE] ko kXT ik dro LS4 A E LR d hT
137 KF pLAN 1 FOR STATLON Fl
I TRIANGULAR pISTRIBUTION 2=YRS STORM
SUBBASIN RUNOFE TCATR
138 BA SURBASTH CILRRACTERISTICS
I TAREA .08 SUBRASIN RREA
[’RE.CIPITATIDN DATA
143 PH pEPTHS FOR ﬂ—PE-RCENT M?UTHETICAL 5TORM
..... HYDRO=35 +rxrnr R Y T R e R TP-49
1-M1IN j5~-MIN 40-MIN 2-HR 3-HR EFHR 12-HR 24-HR EDI\Y 4=DRY - D!\Y 10 O}'ﬁ’
47 1.04 2.10 2.50 2.70 3.30 4.00 4.60 .00 . .00 .
STORM DREA = .08
I 12% L5 sog LOSS RATE
HTL .56 INITIAL ABSTRACTION
CRVNBR 7§.00 CURVE NUMBER
BT IME .00 EERCENT TMPERVICQUS RRER
I 140 11D 300 DIMENSIONT-ESS UNITGRAFH
TLAG .31 LAG
Hhx
I untT HYDROGRI\PH
24 END- -OF-FERICD ORDINATES
10- 40. 64. B9. 9%. . 2. 51. 6. 26.
19. 12. 10. T. 5. 3. 2. 1. 1.
I 1. 1. 0. 0.
*hh L A4 Frk Awk LR
HYDROGRAEH AT STATION Pl
I voR pLAN 1, RATIO = 1.00



TOTAL RAINFALL = 4.60, TOTAL LOSS * 2,22, TOTAL ENCESS 2.18
pEAK FLOW TIME MAX TMUM AVERAGE FLOW
6=HR 24=5F 12-HR 74.%2-HR
+ {CFS) (HR)
(CF5)
+ 24. 12.42 17. 5. 5- S.
(INCHES) 1.972 2.37% 2,375 2.31%
I (AC-ET} 8. 10, 10. 10.
CU‘N[UL}\TIVE ARER = .08 5@ M1
l LR AWK *w EE L kHE
HYDROGRARH AT STATION Pl
FOR DPLAN 1, RATIO = 1.00
PERK TLOW TIME MAK LML AVERAGE FLOW
G=HR 24-HR 12-HR 24.92-HR
+ (CF8) (HR]
(CFS)
+ B84. 12.42 11. 5. 5. 5.
(INCHES) 1.972 2,315 2,375 2.375
{AC-ET} 10. 10. 10.
CUMULATIVE MREL = .08 5Q MT
I wh el e xwh LE ki Ew kK Ak e LR34 kW wah ELE] ek
144 KE pLAN 2 FOR sTHRTION El
TRIANGULAR DLSTRIBUTION 10-YRS STORM
SUBBASTN R'U'NQF[" DATA
130 BA SUBBASIHN CHARMTERISTICS
THREA .o8 SUBBASIN AREH
?RECIPITATIO'H DATA
146 FEtl DEPTHS FOR G—PE'RCENT H'IEDTHETICAL STORM
..... HYDRD-?TI e .,..-..,.......TP-".D P R ...,.......TE-—‘IQ........,..
5-MIN 15~MIN 60-MIN 2-HR 3-HR c-yR  12-HR 24-HR #-DAY 4=-DRY 7-DRY 10-DRY
.55 31.31 3.00 3.70 4.10 5.40 5.60 7.60 .00 .00 .00 .o
STORM RREA = 08
139 L& gcg LOSS RATE
STR R-1 THITIAL ABSTRACTION
CRVHER T19.00 CURVE NUMBER.
RT IME .00 PERCENT {MPERVIOUS AREA
140 UD sCS DIME.NSiONLESS NI TGRAPH
TLAG .37 LAG
A
UNIT Y DROGRAEH
24 gND-OF-FERTIOD ORDIWATES
10. 0. %4 BY. a5. 87. 72. 51. 6. 2G.
19. 12 10 7. 5. 4. 3. 2. 1. 1.
1. 1. G. G.
I LR *ak LR AwH LRk
HYDROGIRAEH AT STATION Fl
POR PLAN 2, RRTIO = 1.00
I TOTAL BAINFALL ~ 1,60, TOTAL L08S = 2,58, TOTAL EACESS = 5,02
pERK FLOW TTHE MAXTMUM AVERRGE FLOW
6-=HR 24-HR 772-HR 24,92-HR
* {CTE] (HR}
{CF5)
+ 147, 12,42 35. 1l 10. 10.
{INCHES) 1,994 5.021 5.021 5.021
I 1AC-FT) 17. 22. 2. 22,



. CUMULAT1VE AREA - 8 50 MI
* kb 4w * A AR ER R
HYUROGRAPH AT STATION 3
FOR PLAN 2, RATIO - 1.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HH 24-HR 72-HR 24.92-HR
(CES) (HR}
(CFS)
147 12.42 5. 1. 10. 10.
(IHCHES) 3,904 5.021 5.021 5.021
(AC=FT) 1. 22, 22. 22.
CUMULATIVE AREA » .08 50 MI
lp-x* THH * kW ok *WH LA ok ke L) W ER R LRl
147 kP PLAN 1 FOR STATION pl
l TRIANGULAR DISTRIBUTION 25-YRS STORM
SUBBAY [N RUNOFF DATA
138 BA SUBRASTN CHARAGQTERISTICS
l TAREA .0E SUBBASIN AREA
PRECTPITATION CATA
149 BPH DEPTHE FOR  0-PERCENT HYPOTHETLCAL STORM
vy HYDRO=35 caarer  wmeccnnsnacs ey TPed0 oinernrernnrane  ameeeeoan
S-MIN 15-MIN 60-MIN  Z-HR 3R 6-HR 12-HR  24-HR  2-DAY
V61 1.47 3.50 4.50 5,10 €.30 7.70 9,40 .00
STORM AREA = .08
s 5CS LOSS RATE
STRTL .56 TINITIAL ABSTRACTICON
CRVNEBR 78.00 CURYE NUMBER
RT IMP .0G PERCENT IMPERVIOUS AREA
140 UD se¢ DIMENSIONLESS UNITGRARH
TLAG .37 LAG
L L)
UNIT HYDROGRAPH
24 END=DF-PERIOD ORDINATES
10. 10, 64, 89. 95. . 7z, 1.
19. 13. 10. 7. 5. 4. 3. 2.
1 1. Q. a.
I A WA wirh wkk LA %4
HYDROGRAFH AT STATION Pl
FCR PLAN 3, RATIO = 1.00
l TOTAL RAINFALL = 9.40, TOTAL LOSS = 2,70, TOTAL EXCESS = £.70
PEAK FT.OW TIME AN IMUM AVERAGE FTOW
fa-HR 24=HR T2-HE 24.92-HR
+  (QFS) {HR)
{CFS}
+ 182, 12,42 ad. 15, 4. 14.
{ THCHES} 5.061 &.605 5,695 6.695
(AC-FT) 22, 29, 29, 2a,
I CUMULATIVE ARER = .08 8Q MI
LET 3 e X T SR
I HYDROGRAEH AT STATICH Il
FOR FLAN %, RATIC = 1.00
FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24~HR 72-HR, 24.92-HR
o (CFS) (HR)

4—DAY

o ETT] I35
e TE=49 ... Ve
7=-DAY 10=DAY
.00 .00 .00



ks
+ z 12,42 a0 15. 14, 14,
5.06L 6.890 6,693 6,605
22. 28, 29. 9.
CUMULATIVE AREA - L0 B0 ML
l-nq LR LR K] LR R LN LR} W r LR R T 4k RN EE X} k4 EE R LE R ]
150 KP FLAM 4 OR STATION 71
TRIANGULAR DISTRIHUTION 30-¥R3E STORM
I SUBBASIN RUNOFF ATA
118 BAR SURBASTH CHARASTERTSTICS
TAREA 08 SUBBARESIN ARZA
| PRECIFITATICZH CATR
102 PH DzPTHE TOR O-FPERCENT HYPOTHETTCAL STORM
_____ HYDRD=33 o vennn freeeeenaanaas TE=AD Lo iy TEEY L
G-MIN 15-MIN A0=MIN 2=HR 3-HR t=HE 12=-HR 24-HR 2=DhY 4=DAY I-Da&Y  10=-DARY
I L64 1.5% 3,060 5.00 5.20 T.00 B8.70 10,50 L0 .00 .00 Nili]
5TORM AREA - .08
13% 1.5 BCH LOSS RATE
STRTL .56 INITIAL ABSTRACTTON
CRYNUE 18,00 CURVE HUMBER
R EME {0 PERCENT IMPERVTOIIS ARER
140 UbR 8CS DIMENSTIONLESS UNTTGRAPH
I I'LAG L3 LAG
xEF
UNTT HYDROGGRAPH
?4 pND=OF-FERIOD ORDINATES
10, A0 a4, g, 835, a7. 72. Gl £1-] 26.
19, 13, 10, T, 5. 4. 3. 2. 1 1
1 1. 0 G.
I LR Ty &k kh % LR
HYDEQURAFH AT STATION Fl
¥R CLAM 4, RATILO ~ .00
TOTAL RALMPALL - L0, 9, . Lo3s - 2.7, TOTAI RXCESE - 7.1
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
&=HR 24=HR 12=HR 24.97=HR
+ {Crs) (HRY
iCrs!
207, 12.42 50. 17, 16, 18.
HEX 5747 7736 7.7386 TS
g 23, 44, 33, 33,
I CUMULATIVE AREA - .08 50 M1
Y . [N} o RS
HyDrecRARE AT STATTON el
FOv o CLAN 4, RATTO w 1,00
PEAK FLOH TIME MAX IMUM AVERACE FLOW
v-E 24-1R T2-HR 24, 82-VR
[CF5) {HE)
jrFs
~u2 12,42 sC 17. 14, Té,
LT 1,736 T.736 7,750
25, 33, 33, 33,
I TR ARRA = 08 85 MI
I IRl LR ] 4 1 Ll ++ 4 nin e R LER ] - WA rort 4% LB A LY



PLAN 5 IFOR STATION Fl
TRIANCULAR LISTRIBUTION 100-YRS STORM

SUBBASIN RUNCEF DATA

L L |
—
o
™

138 2A SUBBASIN CHARACTRRISTICE
THREEA .08 SUHRASIN AREA

PRECIPITATION DATA

123 CH DEFTHS POR 0=FERCENT 1IYFPOTHETICAL STORM
..... HYGRO=33 ... ... R L L wewevaanees TEA49 Lo aaaa
YeMIN  15=MIN 60-MIN 2~HR 3-HR &=HR 12-HR 24-HR 2=DAY 4-DAY 7=DRY 10-DAY
.99 2.15 4.40 .30 £.10 a.00 9.70 11.50 Ll .00 .00 .00
I STORM RREA = il
138 1.8 35 LOSS5 RATE
ETRTL .56 INITIAL ABSTRACTION
CRVNBR 78,00 CURVE NUMBER
RTTMP .00 PRRCENT IMPERVIOUS AREA
140 UD 5C5 DIMENSIONLESS UNITGRAPH

TLAG .37 LAG

UNIT HYDROGRATH
24 END-OF=PERIOD ORDINATES
10. 0. ed. 89. 85. a7. 12, al. 36. 26.
19. 13. 10. 7. 5. 4. 3. 2. . .
- Q.

LERT o

L L L]
-
!
-
]
i
-

HYDROGRAFH AT STATION Pl
YOR FLAN 5, RATIO = L.0D
TCOTAL RAINEALL = 11.50, TOTAL LOSs = 2.81, TOTAL EXCE35 = 8.69
me TIME MAXIMUM AVERAGE FLCW
G~HR 24-HR 72-HE: 24.92-HR
+ (CF5) LHR)
(CFS}
253, 12.42 sa, 19, 18. 18.
(TNCHES) 6.682 8.690 8.600 .620
{AC-FT) 20. 37, 37. 37.
CUMULATIVE AREA = DA 50 MI
' TET * ok LR EE R ] LR 2}
HYDROGRAPH AT STATION Pl
FOR PLAN 5, RATTO = 1.00
PEAK FLOW TIME MAXIMUM AVERAGE FLOH
§=HR 24=HR 72-HR 24, 92-HR
(CFS) {HR)
(CFS)
253, 17,42 50, 19, 18. 1e.
{INCHES) 6,682 d.690 B.£a0 q.6490
(AC-ET) 29. a7. 37. 37.
CUMULATIVE AREA - .08 8@ MI

hhd bwd kwx kRE kAR RAE Ak wkw wdd kA Ahkdh GET RRA RNk muk kR kks AEU kAR dhkA wdE kkk kAW whk hhd khA kkR RAd whd dhd hkk khA A

PR EET AR LR R

- &
156 KK * P70t
. -

YRS R R ER R R

L L L -
.
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.
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TRIANGULAR oI IBUTION 2-Ylis STORM

SUBBASIN RUNGEF LATA

158 2A SUBBAS I AR
TRAEA

I 153 ZF BLAN 1 TOR STATICH et

SUBEASIN AREA
PRECIPITATION DATA

3 PH DEETHS FOR N-FERCEMT HYPOTHETICAL S$TORM

i HYDEO-2T .- iciiaaasianas L 1 TP-49 ....
S-MIN 15-MIN  G0-MIN 2=-HR 3-HR G-HR 12-HR 24-HR 2-DAY 4-DAY T=DAY
A7 1.04 2.10 2.50 2.0 3,30 4.00 4.60 a0 00 .0o
STGHEM ARFA = L3
4 LE SC5 LS8 RATEZ
STRTL .53 INITIAL ABSTRACTION
CRVNER 19,00 CURVE NIMBER
RTIMF .00 DERCENT IMPERVIOUS ARER
TLAG 100 LAG
rrT

UNIT HYUHOGRAFH
8 ENO-2F-PERIGD ORDINATES
61, al. 447, 15. 6. 2. 1. o,

TEX

YYDROGRAEI] AT STATION )
FOR [LAN 1, RATIO = 1.00

I 18
15
160 1D 5C5 DIMENSTONLESS UNITGRAFH

TOTAL RALNFALL - 1.60, TOTAL LOSS - 2.14, TOTAL EXCESS = 2.4%

PEAK »LuW TIME MAXTMIM AVIRAGZ FLOW

&-HR 2d=HR 12-HR 24,9211t
o (HR)
(CF3)
+ 48, 5. 2, 2. 2.

12.17
P IRCHES) 20413 2,480 20460 2,460
(AC-ET) 3. 4. 4. 4,
CUMLLATIVR AREA = L0250 MI
IR} LR R LR LR R *how
I HYPROGEATH Al STATICN 2]
POn PLAN L, RATIC = 1,00
FRAK FLOW T1ME MAX [MUM AVERAGE FLOW
f6=HR 24=HR T2-HR 24.92-HR
s (iR)
(0FE)
* 48 17.17 g, 2. 2. 2.
{INCHES) 2,043 Z.460 2.480 2,460
l (G- 3, LN 4. 4.
CUMULATIVE ARER = L03 E0 MI
|~It AV i - LR v L T IR A LR R LR + kX LR
164 KFP PLAN 2 FUOR ATATION 24
TRIAMGULAR DISTRIBUTION 10=-YRS STORM
| SUMBASTH RUNHORE DATHA
1B BA SURBASIN CHARACTERISTIC
TARZN .03 SUBBASLIN AREA
I PRECIEITATL W DOTHA
E LEPTHS FOR O-FERCENT MYPOTHETICAL HTORM
e iaaaaaa TP—40 c o iuvutvrrarars - von TRP=49 ...
I AR 1-HR H—HR 12-HR EEENET F=DnY 1-DAY T=DAY

10-DRY
L0

LER] v

10-DAY

LR



159 L3

leq UD

[

PRAK FLOW

FLOW

+

{CES)

+
+
.
*
*
#*

167 KP

158 BA

lsd Fif

139 1.5

ol (1D

43TAL RAIMFALL =

5C5 LWSS RATE

3.70 1.10 G040 g.G0 .80 .00 .00 .00 .00

$TOFM ARFA = .03

STRTL .5} INTTTAL ABSTRACTICN
CRVNBR 79.00 CURVE RUMBER
RT1MP .00  PERCENT IMPRRVIOUS AREA
SC8 DIMENSIOMLESS UNTTGRAEY
TLAG A0 LAS
* AW
UNTT HYDEQGRAPH
# END=Or-PERIOD ORDINATEZY
a1, 91. 40. 15. 6. 2. 1. 0.
LER ] LR L ERE ]
HYDRCGRARN AT STATICN 7

FOR. FLAN 2, RATIO = 1.00

7.60, TOTAL LOSS -

?.46, TCTAL EXCHES - 5.14

MAXIMUM AVRRAGE FLOW

TIME
&=HR 24~-HR T2-HR 24.92-HR
(HR)
{CFE)
12.17 iz, 4, 4. 4,
{INCHES) 4. 083 5.138 5.136 5.136
LAC-PT) S 8. g. g.
CUMULATIVE ARER = .03 50 MT
Ak ERE ] R A EEE]
HYDROGRAPH AT STATION P?
FOR PLAN 2, RATID = 1.0C
TIME MAXIMUM AVERAGE FLOW
B=HR 24-HR 12=HE 24.92-HR
{HR}
(CFs)
12.17 12, 1. 4,
L INCUHRS ) 1.083 5.Ll36 5,136 5,136
[AT=FT) 4, B 3.
CUMULATIVE AREM - 03 30 MI
L2 ] LB 3 kht TRk rhk o * ok Tk cxrw LR R LR T LEX ]
PLAN 2 FOR 4TATION r?

THIANCULAR DISTRIBUTION 25-¥RE STORM

SURBASIN KUNOFE DATA

SUBBAS [H CHARACTRRISTICS
TARFA 01

PRECIPITATION DATA

DECTHS FOR

SURBASIN AREA

N-2ERCRENT HYTOTHETICAL STCORM
........... TErd9 cuvvvrr-uan

..... HYORO-35 o0 T 4 L L LR R
5—MIN  15-MIN 60-MIN 2~HR 3-HR 6-HR 1:-HK 24-HR 2«DAY 4=DRaY 1-DAY 10=-DA
61 1.47 3.50 4.50 5.10 6.30 7.79 2.40 . 0a .00 .00 .00
STOBM ARFA = L3

sC% LOSS RATE

INITIAL AHSTRACTION

STRTL .53
CRVYNBH T49.00
RTIMP L

CURVE NUMRER
FERCENT TMPRERVICUS AREA

A05 DIMENSIONLESS UNITGRAFH

TLAG

.10

LAG

Eh



* |II
+
-

61, al1. 40, 13. g, 2. 1. 0.
ek Kk -t RS
HYDRCGEAPH Al STATICN F7
POF PLAN 3, RATIO = 1.00
TCOTAL RAINFALL = 3.46, 'TOTAL TOSS - 2.48, TOTAL FXCEES ~ 6.82
FEAHK LOW TIME MAXIMUM AVERRGE FLOW
£~HR 24-HR 12-HR 24,.9%2-HR
(CF3) {HR}
(CES)
+ a9, 12,17 16, 5. 3. 3.
( INCHES) 3.149 5.B23 5.0232 6.823
[AC-FT} B. 10. 10, 1a.
I CUMULATIVE AREA ~ .03 5@ MI
kdh I ok PT LT
l EYNROCRAFH AT STATION BT
FOR PLAM 3, RATIO = 1.00
FEAK FLOW TIME MAXTMUM AVERAGE FLOW
fi=HR 24-HR F2-HR 24.92-HR
{CFS) (HR}
Crs)
l B9 12,17 16. 5. . 3.
{INCHES] 5.149 6,823 G.823 £.B823
I (AC=FT) 8. 10. 10. 10.
CIUMULATIVE AREA = Q3 80 MI
“ LR LR LR L L rir LA LER] LET ] LR L L2 TR
170 KB PLAN 4 FOR STATION B
TRIANGULAR DISTRIBUTION H0-YKS STORM
l SUBBASIN RUNOFE DATA
158 RA sURBASIN CHARACTERIATICS
TAREA .02 SUBRASIN AREA
I PRECTRTTATION DATA
172 PH DEFTHS FOR N~PERCENT HYPOTHETTCAL STORM
A HIYDEO=3% . -unan conmnarrr-saaan TE-A0 suv et aaraearaves Tr-49 ...
5-MIN i3-MIN 60-MIN Z-HR 3=-HR &=HR 12-HR  24-HR Z=DRY 4=DRAY T=TAY
64 1.5% 3.80 5,00 5.20 7,00 8.70 10.50 .00 -Do +00
STORM ARRER = .03
158 LS &8 LOSS RATE
STRTL .53  INTTIAL RBSTRACTTON
CRVNER 79,00 CURVE NUMBER
BI'IME .00  PERCENT TMPERVIOUS BRER
1afi UD S8 DIMENSIONLESS UNITGRAPH
TLAGZ .10 LAG
w K
UNIT HYDROGRAFH
8 ENMD-GF=FERIOD ORDINATES
&l. 4t 19, 15, B, Z. . Q.
LR [k * Ak LR dux
HYDROGRATH AT STATION By
raR PLAN 4, RATIO « 1.00
TAL RAINFALL = 10,5, TOTRL LOSS - 7.63, TOLAL EXCESS - 7.47
l ¥ FLOW TIMF MANTMITM AVFRAGE FLOW

UNIT HYDROGRAPH
B END-OF-FERIOD ORDINATES

ko kT

10-DAY
.00



7.

P

T —

I FEAK FLOW

+  {CFS)

rrr hk

I 173 KP
I 150 2,

159 15

160 UD

Ea L

TOTAL RAINFALL -

PEAK FLOW

{CES}
l: 134,

6-HR
(HR)
{CFs)
12.17 18.
{INCHES) 5.841
{AC-FT) a,
CUMULATIVE AREAR =
ey A
HYDROGRAFH AT STATION
FOR PLAN 4, RATIO =
TIME
&=HR
(HR)
{CEE)
12.17 18-
{ INCHES) 5.041
{(AC-FT] e.
CUMULATIVE AREA =
tTtx AHE L] *kk
PLAN 5 FOR STATION B7

TRIANGULAR DISTRIBUTICN 100-YRS STORM

SUBBASIN RUNQFE DATA

SUBBASIN CHARACTERISTICS
TAREA

PRECIPITATION DATA

24=-HR 12=-HR
a. 6.
T.B69 7.069
12. 12.
03 5Q MI
rE®
)
1.40

MAX IMUM AVERAGE FLOW

24=HR T2~HR
g. G.
1.869 T.869
12, 12,
L0380 MI
*w W LR

.03 SUBBASIN AREA

24.92-HR

G.
7.809
12.

24.92-HR

&,
7.86%
1z.

Ew wa L LA * k& i

DEFTHS FOR 0-PERCENT HYPOTHETICAL 5TOPM
,,,,, HYDRO-3% ..vse- Y A R eevasannnes TP=49 ..ol
~MIN 15-MIN &60-MIN Z-HR i-HR 6=HR 12-HR  Z4-HR 2=DRY 41-DAY 7-DRY L0-DAY
.93 2.15 4.40 5.20 6.1¢ B, 00 g.70 11.50 .Qn -00 .00 R 4lé]
STORM AREA = .03
5C5 LUSS RATE
STRTL .53 INITIAL ABSTRACTION
CRVNER 79.00 CURVE NUMBER
RTIMF .00 PERCENT IMFERVIOUS AREA
805 DIMENSIONLESS UNITGRALH
TLAG 10 LAG
kkw
UNIT HYDROGRAPH
8 END-OF-PERTOD ORDIMATES
B1. 91. 40. 15, a. 2 1. 0.
hw whk *hd *hk
HYDROGRAEH AT STATION Pt

FOR PLAN 5, RATIO =
11.50, TOTAL LOSS =

TIMFK

1.00

2.87, TOTAL EXCESS =

MAMIMUM AVERAGE FLOW

&-HR 24-HR T2=-HR
{HR)
{CF5)
12,17 20. 7. g,
{ INCHES) 6,784 8.826 §.828
(AC=FT) 10. 13. 13,
CUMULATIVE ARER = 203 50 MI
o wrr AR
HYDROGRAEH AT STATION P

6.83

24.92-HR

G-
8.828 .
13.

LE

BAT



v=HR 24-HR T2-HR 24.92-HR
+ (CES) (HR)
{CFS!
+ 134, 12.17 0. 7. 6. G.
{ TMCHES 6,744 g.a28 g.828 8,820
{RC-t1) 10, 14, 13, 13,
CUMULATIVE AREA L0350 MT
I‘-** kd kkw +hd kww kww M d wER s A Gaaw kkd A 44 wkw wEA wkd kda A kk AAK WK FAN
[EEEEFEREL L RN
* *
176 #K * COMEY  *
* "
IERERELE LLE LA
EL+ET
I 178 HC HYDROGRAPH COMBYNATION
ICOME NUMBER OF HYDROGRAPHS TC COMRTNE
4
I X o [ bk EER
HYPROGMADH AT STATION COME !
FOR FLAM 1, RATIO - 1.00
I PEAK FLOW TIME MBXIMUM AVERAGE FLOW
v—ER 24-HR J2-HR 24,4%2=HR
+ {CFS) {BE}
{CFS)
ne. 12,43 N 7. 7. 7.
{ THCHES ) 1.4 39t 2,307 z.337
(NC—FT) 17. 4 14. 14.
CUMUTLATIVE RKEA = JAL oSG MI
' -k IR (S ] LR EEX
HYDROUGRAEH AT 2TATIOH COMN 3
I FOR ELAN 2, BATIO = 1.00
PEAK FLOW TIME MAXTMUM AVERAGE FLOW
G HR 24-HR 732-HR 24, 892-HIR
+ (CFS} [HR!
(CFE)
189. 12.23 47, 15. 1. 14.
{ INCHES} 1.01% 5.000 5,000 5,050
{AC-ET} o, 9. 9, 29,
I CUMULATIVE AREA = L1150 MI
LR ] LR SR A TRt
HYDROGRAEH AT STATION COMR3
WOR PLAN &, RATIO - 1.00
PEAK FLOW TIME MANTMUM AVERAGE FLOW
A=t T4-HR 72 ~HR 24.82-4HR
ICFS) (EIF)
lTF8)
245, 12.33 24, 0. 19, 19.
{ZNCHES) LL0gl &, 128 5.0 5,708
{AC-FT) au, ig, i9. 39.
l CUMULATIVE SRER - L1l e MT
IR R} i k& A ' EE]
I HYDROREARS AT 8 N FOMR3

piOIR, PLAN O,

OW TIME

FATTE - 1,00

MAXIMUM AVERAGE FLOW

AWk wEkw wkW kww



—_— L ————

FOR PLAN 4, RATIO = 1.00
.'LDW TIME MAXIMIM AVERAGE FLOW
é~HE 24=HR T2=-HR 24.92-HR
{C'F8} (1R)
{CF5)
+ 261 - 12.33 67, 23, 22. 22,
{INCHES) 5.768 1.770 7.770 T.770
{AL=FT) 33, 45. 15, 45.
I CUMULATIVE ARER - .11 5Q MI
do ER L *d e LR
' HYDROGRAPH AT STATION COME 3
FoR PLAM %, RATIO - 1.00
PEAK FLW TIME MAX IMUM AVERAGE FLOW
&=HR 24=HR, 72=HF. 24,92-HR
(CI'5) (HR}
{OFS)
+ 370, 12.32 8. 25, 25, 25,
{ INCHES} ©.704 8.726 84,726 8,728
I (AC-ET) 39. 51. BL. 51.
CUMULATIVE ARREA = .11 80 MI
I,** Akd EAk Ewk RERK Kkx WEE XAk dkdk MRE AAA KRR AAN WEA wkk Akh Kb E Ak ¥ET FEx Akk Wk kAA ARk kAKX wEE dkd bdk k%R kA ARE

EEE RS EEREL R L]

* *
178 KK * I B
L] *

AAFERFTRA LT RS

LE R

LR L LA

PLAN 1 FOR STATION

LBO KF
I TETANGULAY, DISTRIBUTION 2=YRS STORM
SUBBASTH RUNOFF DATA
191 UA SURBASIN CHARACTERISTICS
I TAREA ,06  SUBBASTH AREA
PRECIPITATION DATA
186 PH DEPTHS FOR  0-PFERCENT HYPOTHETICAL STORM
P HYDEO#35 wresen cmusiaannrres v TP=40 L.suaairerreann Ceenas
5-MIH 15-MIN 60-MI 2-HR 3-HR 6-HR 12-HR 24-BR  2~DAY
'y 1.04 2.10 2.50 2.70 3.30 4.00 4.80 .00
STORM AREA - .06
182 L3 5CS 1055 RATE
STRTL .58 INITIAL ABSTRACTION
CRVNRR 17,64 CURVE NUMBER
RTIMP .00 PERCENT IMPERVICUS AREA
183 UD 5C5 DIMENSICNLRSS UNITGRAFPH
TLAG .08 LAG
LA B3
UNIT HYDROGRAPH
7 END=OF-PERIOD ORDINATES
174, 180. 58, 19. 6. 2. a.
P ] LR 2] LR EA £ * ok
' HYTROGRAPH AT STATION P4
FOR PLAN 1, RATIO = 1.00
l.D’I‘AL RATNFALL = 4,60, TOTAL LOSS - 7.25, TOTAL BNCESS = z.35

¥

LS LA

B4

LR ] LR A Ak - NE o
..... TE=49 oo verunnn-
4=TAY 7=0CAY 10-DAY
.00 =00 .00

Tk ko



1

MAKIMUM AVESAGE LTGW

24,97 -HR

24,%2-HR

LR

FLOW T IMF
G=iR 24-Hh 72=HR
+ ) [HR)
1C¥E)
g4, 12,17 12 - 3.
[IWCHES) 1.9%3 2,340 2,345%
[AZ-FT) . . 1.
I JUMULATIVE AREA - LG 80 ML
IR LA LR} (L]
JYTLROGRAPH AL $TATTON P
I FOR {TANK 1, WATIUQ 1,00
PEAK FLLW TIME MAXTMUM AVERAGE FLOW
E-HR 24-HR 12-HR
: () {HIE)
{(IFE}
4. 1.2.17 P2, 4 i,
{INCHES) 1.953 203440 2.345
(RC-1¥I') &. 7. 3
l CUMULATIVE AREAR = L0E 50 MT
- N e kxw -t ki LA R} LN -+
I 187 KP PLAM 2 FQR STATION B4
TRIANGULAR DISTRIMUTION L0-YR$ STORM
SURBASIN iUNOEY DATA
I 181 BA SUBBAATN CHAKACTERLSTICE
TAREN .06 SUBBASIN AREM

b

182 LE

4% un

TOTAHI. RALWFALL =

FEAK LMW

()

.V T W W I .
)
:
:

154, 1

&
.

BRECLPTTATION DATA

DEFTHS FGR  N=FERCENT HY
e HYDEO=3S csurr emeamarmensanns TP-40 ..
S=MTN 15-MIN GO-MIN Z-HR 1=HR S-iR
.55 1.1 3,00 4.70 4.10 S .40
STORM ARFA =
ZC5 10583 RATE
STRTL L858 [HNITIAL ABSTRACTION
CRYHLUR 17,64 CURVE NUMRBER
RTIMF .00 PERCENT IMPERVIOUS AREA
SUE CIMEHSTONLESS UNTTGRADH
LA L8 LA
-
UKIT HY
7 END-OF-PE
17g. 149, 48, 148, &
yhx LR Yaw
HYDEOGRAFH AT STATION r4
FOR PLAN 2, RATIO - 1.00
7.6, TOTAL LOSS - 2,62, TOTRL EXCESS
TIME MAAIMUM AVERAGE FT.OW
t:-HR 24=HR 72-HR
(HR}
TN =
2.08 24, g. .
{TNCHES! 1.970 4,581 d.uB1
VA - 14, 1=, 15,
UUMUATIVE ARER - L0650 MU

FOTHETICAL STORM

ievae--- TE-49

12-HE 24-HR 2=DEY 4-DAY T-DAY

G.60 160 .00 L0 00
Bl

4+

DRCOGRARH

RTGD CRDINATES
0

LR R

= 4.9

24.92-HR

10-DAY
iy

A



SUBBAS [N CHARACTFRISTICS

HYDROGHAFH AT STATION F4
. FOR PLAN #, RRTIO - 1.00
FLOW TIME MAXIMUM AVERRGE FLOW
&-HR 24=HR 7Z-HR 24, 92=HR
+ (CFE) {HR}
{CF8)
* 154, 12.08 24, 8. T. T.
[IHCHES) 3.970 4,881 4.9EL 4.981
(AC-FT) 12. 15, 15, 15.
CUMULATIVE AREA = QE S0 MI
FEy rew LN Ak LER ook EER) rrw LR 2] LR R ok h LR ER ] LR LEX )
190 Kp PLAN 3 FCR STATION ¥4
TRIANGULAR DISTRIBUTION 25-~YRS STORM
SUBBASIN HUNGEFE DATA

181 BA
TAEEA .06 SUBBASIN ARER
I ERECIPITATTON DATA
192 PH DEPTHS FOR  O-DERCENT HYPOTHETICAL STORM
..... HYDRO—=33 . -cunx R o . | | N esneer-ens TP=40 L...iauiann
5-MIN 15-MTN ©O0-MIN 2-HR 3-HR 6=HR  12=HR  24-HR  2-DAY  4-DAY 7-DRY  10-DAY
.6l 1.47 3.50 4.50 5.10 6.30 7.70 9.40 il .00 .00 vl
STORM AREA - .06
182 Ly 5CE LOGS RATE
STRTL .58 INITIAL RRSTRACTION
CRVNER 77.64 CURVE NUMBER
RTIMP .Q0 PERCENT IMPERVIOUS ARER
un 308 DIMEMSIONLESS UNITGRAPH
TLAG B LAG
W
UNIT HYDROGRAPH
7 END-OF=-PERLOD ORDINATES
178. 180, 54, 19, 6. - G.
(L] LR A LEE] LK
I HYDROGRAPH AT STATION P4
FOR PLAN 3, FATIO - 1.00
TOTAL RAINFALL - 9_4¢, TOTAL LOS5 - 2.75, TOTAL EXCESS - &.65
PERK FIOW T1ME MAXIMUM AVERAGE FLOW
6~HR 24=HR J2-HR 24 . 92=HF.
+ (o) {HR)
(CFE)
+ 1B7T. 12.08 1. 10. 10, 10.
{INCHES) .03 £.652 6.652 6.652
{AG-FT) 15. 20, 20. 20,
CUMUIATIVE AREA = .06 5Q MI
I IER] TR ok 'R 2] ok
HYDROGRAEH AT STATTCHN Pd4
FOR PLAN 3, RATIO = 1.00
I FRAE FLOW T1ME MAZX IMUM AVERAGE. FLOW
G—Flr 24~HR 72-HR 24 ,9z=HR
4 (CFS) (HR)
{CES)
4 187, 12.08 31, 10. 10. 10,
[ TNUCHES}Y 5,931 £.652 6,602 5,852
{AC-FT) 15. 20, 20. z0.
|. CUMULATIVE REER = L0650 MI

LS



EF PLAN 4 FOR ZTATION

L]
—
£
w

ZURBRSIN KUNGEE PATA

T
-
<0
wa
=
3

PRECIFLTATION DATA

19% PH DEPTHS PO O~FERCENT WYPOTHETI1CAL STORM
cewes MYDRO-25 oo vueeas I TP-4{0 iuinurccannn iiawree--. TP-49 ..
L-MIN  L3-MIN  o0-MIN 2=t 3-HR S=HR 12-HK 24-HE A=LAY 4-DARY F-DAY
B4 1.5% i.ac 5.00 5,20 7.00 g.70 10,50 .00 .0n Nl
I STORM BRREA = 06
182 L% SCE LOos RATE
S5TRTL .58 INTTTAL ABSTRACTION
CRYNBR 17.64 CURVE NUMEER
l RTIMP ,00 PERCENT IMPERVIQUS AREA
{23 up A0S DIMENSIORLESS UNTTGRAFH
TLAG .08 LAG
I * ko
UNIT 'Y IROGRAEH
7 END-0IF-PERTOD ORDINATES
178. 1680, 8. i9. [ 2. u.
I LR R * LER S L2 Yy
HYDROGRAPH AT STATION r4
FOR +LAN 4, RATIO ~ 1.00
I.'I‘AL RAINFALL = to.on0, MOTAL LOSS v 2.81, TOTAL FECES5 - 7.69
PER¥ LLOW TIME MAXIMUM AVERAGE FLOW
&=HR 24=HR 72=-HR 24 .92-HR
{2F5) {HR)
s
204. 12.0B 35. 12, 11. 11.
} 5.726 7.891 T.691 T.69%
17, 24, 24. z24.
| CUMULATIVE ARER 06 50 MI
R R ] L LI ] LAk o
HYDROSRAEH AT STATION F4
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