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INVESTIGATION REPORT

PURPOSE AND SCOPE

This study has been performed to determine the amount of storm flow that will develop on-site and flow
through the proposed project site such that adequate flood protection can be provided for the project. All
drainage is conveyed around through the project within the local streets. These streets convey the storm
flows to a group of catch basins located at the intersection of 20th and 26th Streets that shall be designed
to receive the peak Capital Storm Event and transport these flows to a local retention/detention basin
which shall be designed to retain 85th percentile 24 hour runoff event and release flows at no more than
the pre-developed storm flow rate.

METHODOLOGY

1. This study was performed using CivilSoft LAR04 Software based on the January 2006 Los
Angeles County Department of Public Works Hydrology Manual 50-year Capital Storm event
days 1-4 to size the basin and the 25-year Urban Storm Event day 4 to size the storm drain
system.

2. The State of California Regional Water Quality Control Board Los Angeles Region Waste
Discharge Requirements for Municipal Separate Storm Sewer System Discharges from the City
of Long Beach Los Angeles County which limits the minimum discharge flow from a basin to the
pre-developed Q.

3. The Long Beach Development Services Low Development Design Manual that requires the
reduction of measured infiltration rates by a factor of 3.

LOCATION/ON-SITE TRIBUTARY WATERSHED

The project is located in Long Beach California, on the east side of the Los Angeles River and south of
West 48th Street. Most if not all off-site drainage is being conveyed around the site into the local
Dominguez Gap Barrier Basin and the LADWP Project No. 130 channel improvements. The On-Site
watershed, although developed as a Camp for scouts consisting of a parking lot, pool, lodging and
recreation hall, will be considered as undeveloped for the purpose of sizing a drainage basin for this
project.

The Pre-developed site drains from the northern edge of the lot toward the center into a depressed
elevation area that acts as a drainage conveyance to an existing storm culvert under the railroad tracts
along the southern boundary of the project. At this point the property is at a sump elevation of 30 with the
storm culvert at an invert elevation of 32 feet above sea level, and the neighboring Project 130 channel
improvements along the southern edge of the property having a water surface elevation of 31.8 and a
flow line of 25.1 at the connection point. Since the site survey and the channel improvement plans are on
the same datum, the project will not see channel flows enter onto the site unless the Project 130 channel
flows exceed its design elevation of 31.8 and reach 32 or more feet above sea level, which would exceed
the Capital Storm event that projects are required to be designed too.
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HYDROLOGY

After reviewing the Long Beach 50-year 24-Hour Isohyet Figure —H1.5 (Figure 1), it was determined that
the site falls within the 015 soils group and produces 5.9 inches of rainfall in a 24-hour period during the
50-year storm event.

The pre-developed site was analyzed as single water shed draining from the northwest corner of the
property to the drainage culvert along the southern property line. The site is approximately 10.5 acres in
size. This data was entered into the LARO4 software that calculated the pre-developed 50-year storm
flow as a Q of 6.25 cubic feet per second (CFS) and a volume of 0.96 acre feet. (See Figure 5)

The developed on-site watershed was broken down into six (6) subareas dividing the project up into half
street flows along “A Street and “C” Street. The area north of C Street is Area A and on the south side of
C Street is Subarea B. Subarea C consists of the north portion of B Street and the north half of A Street.
Subarea D is the west alleyway and Subarea E is the east alleyway both of which confluence with
subarea C to form combined flows on the north side of C Street. The south side of C Street is
designated as Subarea F. (See figure 5)

The initial areas for each subarea were entered into the program as overland flow conveyed by a valley
channel. These flows then enter street conveyances that confluence with other subareas ultimately
combining into pipe flows at the intersection of C Street and A Street where the flows enter into four catch
basins.

The 25-year storm event was analyzed to determine street and storm drain capacities. From this analysis
it was determined that the 25-year event will produce approximately 16.2 CFS on the 4th day of the
storm.

The 50-year storm event was analyzed to determine the retention/detention basin size. From this
analysis it was determined that the 50-year event will produce approximately 18.9 CFS on the 4th day of
the storm with a volume of 2.86 acre feet.

HYDRAULICS

Figure 10 shows the calculated street capacity for A Street and C Street. B Street and the Alleyways
were not analyzed since the flows associated with these conveyances are very small.

From this information this report has been determined that the 25-year and 50-year storm flows will not
reach the capacity of the streets. Furthermore, during the 25-year Storm Event, a lane straddling the
centerline of the street will be travelable without entering the confluence flows within the gutters.

In summary, Subarea A generates 4.62 cfs along the north half of C Street at the intersection of A Street.
The capacity of the north sided of C street has been determined to be 12.32 cfs which is 2.67 times the
required capacity.
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Subarea B generates 1.98 cfs along the south half of C Street that has a capacity of 9.62 cfs and is
almost 5 times the capacity required. Subarea C after the confluence with Subareas D and E generates
5.24 cfs along the North side of A Street that has a capacity of 8.84 cfs and is 1.7 times the required
capacity.

Subarea F generates 7.16 cfs along the south side of A Street that has a capacity of 11.25 cfs which is
over 1.5 times the capacity required.

The catch basin capacities for the four catch basins located at the intersection of A Street and C Street
were evaluated in this report using LACFCD STD D-26 “Catch Basin Capacities for Sump Conditions” and
it was determined that a standard three (3) foot wide catch basin in an eight (8) inch curb face would
accept 7.58 cfs when the streets are flowing full and 2.71 cfs when the streets are flowing two (3) inches
deep. Considering all four (4) catch basins have a capacity of (7.58*4 =) 30.32 cfs, then the system has
can accept the 50-year storm flows with a (30.32/18.9 cfs =) 1.6 factor of safety.

RETENTION/DETENTION BASIN

The Basin design is based on the Capital Storm Event per Los Angeles County Hydrology Manual
Section 4.2 Capital Flood Protection and Section 4.3 Urban Flood Protection that states the following:

The Capital Flood level of protection applies to all facilities, including open channels, closed
conduits, bridges, dams, and debris basins not under State of California jurisdiction.

All drainage facilities in developed areas not covered under the Capital Flood protection
conditions must meet the Urban Flood level of protection. The Urban Flood is runoff from a 25-
year frequency design storm falling on a saturated watershed.

The Retention Volume for the basin is governed by the State of California Regional Water Quality Control
Board Los Angeles Region Waste Discharge Requirements for Municipal Separate Storm Sewer System
Discharges from the City of Long Beach Los Angeles County and Long Beach Development Services
Low Development Design Manual that state: (Long Beach LID Design Manual)

At a minimum, peak runoff rates cannot exceed pre-development levels, for developments where
the potential for increased storm water discharge rates can result in an increase in downstream
erosion potential. (Order No. 99-060 Part 4 Special and Standard Provisions: 1 Special
Provisions D Development Planning Item 6. page 17)

Stormwater runoff will be infiltrated, evapotranspired, and/or captured and used through
stormwater management techniques.... The onsite stormwater management techniques must be
properly sized, at a minimum, to infiltrate, evapotranspire, store for use, without any stormwater
runoff leaving the site to the maximum extent feasible, for at least the volume of water produced
by the water quality design storm event that results from:

a. The 85th percentile 24-hour runoff event (Figure 2) determined as the maximized capture
stormwater volume for the area using a 48 to 72(1hour drawdown time, from the formula
recommended in Urban Runoff Quality Management, WEF Manual of Practice No. 23/ASCE
Manual of Practice No. 87, (1998); or
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b. The volume of annual runoff based on unit basin storage water quality volume, to achieve 80
percent or more volume treatment by the method recommended in the California Stormwater
Best Management Practices Handbook —Industrial/Commercial, (2003); or

c. The volume of runoff produced from a 0.75 inch storm event.

In addition, Infiltration rates used for design must be divided by the appropriate factors of safety as
expressed in the following equation:

Ksat,design = Ksat,measured/FS
Where:

FS = Infiltration factor of safety = 3

The soils engineer percolation tests determined the infiltration rate as 95gallons/day/sf. This is can be re-
expressed as 0.7327 cfs/sf. Reducing this rate by the above factor of safety allows us to use and
infiltration rate of (0.7327/3=) 0.2442 cfs/sf.

It was also determined that the 85th percentile 24-hour runoff event produces a 0.75 Isohyet. Based on
this a TC Volume calculation determine the required retention volume to be 0.48 acre feet. (see Figure 4)

A HANCOR underground storage infiltration system was used and sized to meet this volume requirement.
The system consists of 672 If of 60 inch perforated storm drain pipe embedded in a gravel backfill.

Using this storage capacity and the unit hydrograph from the 50-year storm event, a retention/detention
basin was sized using CivilSoft Retard software. The out flow Q was limited to 85% of the pre-developed
storm flow equal to (6.25*0.85=) 5.325 cfs. (see Figure 4, Pre-Developed Storm Q)

The routing calculation is provided here in incorporating all the constraints discussed above. The results
show that the area designated on the VTTM for the basin will be sufficient with an above ground detention
volume at a depth of 2.5 feet. (see depth vs storage chart Figure 9)

CONCLUSION AND RECOMMENDATIONS

The existing on-site watershed will deliver a 50-year Capital Storm event of approximately 18.9 cubic feet
per second (cfs) to a retention/detention basin that has been designed to mitigate the peak Q to 85% the
pre-developed Q or 5.325 cfs max and store the LID and SUSMP required 0.48 acre feet of storm water
volume. This 50-year storm event will create flood water depths in the streets at less than 66% of their
capacity. Four three-foot wide Catch Basin inlets are designed to receive this flow at almost double the
capacity required.

Based on the requirements set forth in this report, adequate flood protection has been achieved.
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APPENDIX

Soil Classification and Rainfall / 24-Hour Isohyet
85th Percentile 24-hour Rainfall Isohyet Map

LID / SUSUMP Storage Requirement

On-Site 50-year Pre Developed Q and Hydrograph
On-Site Developed Tributary Watershed Map
24-Year Day 4 Developed Storm Q

50-Year Days 1-4 Developed Storm Q

50-Year Day 4 Developed Storm Volume

50-Year Days 1-4 Basin Volume
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Catch Basin Inlet Capacity Calculations

Figure 1
Figure 2
Figure 3
Firgure4
Figure 5
Figure 6
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Figure 8
Figure 9
Figure 10

Figure 11
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Figure 2
85th Percentile 24-hr Rainfall Isohyetal Map

10 4] 10 20 30 40 Mies

/™7 85th Percentile 24-hr Rainfall Depth

DEESY

Preliminary Hydrology Study | Vesting TTM — 72608 Long Beach, CA
June 8, 2014




Figure 3
LID / SUSUMP STORAGE REQUIREMENT

-

Tec Calculatar
Subarea Parameters Selected
Subarea

Subarea Parameters Manual Input

Subarea : :
M Fire Factor R Fire Factor
1a L a R4 o

Propartion 5 Prnpnrﬁnn il T
Area (Acres) S Soil Type Area (Acres) Impervious ype
10.5 | |.8 15 10.5 0.8 | |15
Rainfall Flow Path Flow Path Rainfall Flow Path  Flow Path
Ischyet {in.) Length {ft.} Slope Ischyet {in.) Length (ft.) Slope
75 | [sso .01 5.9 850 | |0.01
Input File

[| check Here If Subarea Parameters Are Defined In An Input File
I Import "tcdata.xls" File

Calculate Single Tc From Subarea Parameters Provided In Input File

i@ Caloulate Td's For Multiple Subareas And Create Tc Results File

Calculation Results
Undeveloped  Developed [¥] Calculate Runoff Volume

Subarea ; Runoff Runoff
Mumber Intensity Coefficent (Cu) Coeffident {Cd)
Calculate T
1a 0.19 0.1 |0.74

Te Equation
| Te=(10)-0, 5075(Cd*T)~-0,519%(L)~0.483%(5)~-0. 135

Peak Flow Rate Burned Peak 24-Hour Runoff
Tc Value (min.) (cfs) Flow Rate (cfs) Volume (aore-ft)
|30 1.43 nfa | 0.4
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Figure 4
Pre-Developed Storm Q and Hydrograph

Program Package Serial Number: 2187

05/20/14  FILE: dsyund  INPUT DATA: English Units RAINFALL SOIL FILE: English (In) OUTPUT DATA: English units PAGE 1
LOS ANGELES COUNTY FLOOD CONTROL DISTRICT PROG FOG01M
version 11.3, MODIFIED RATIONAL METHOD HYDROLOGY - STORM YEAR = 50 SOIL DATA FILE: C:hcivildisgr_soilx_7i.dat
UNDEVELOPE SITE STORM DAY 4
SUBAREA  SUBAREA TOTAL ~ TOTAL CONV  CONV CONV CONV  CONV  CONTROL SOIL RAIN PCT
LOCATION AREA(AC) Q(CFS) AREA(AC) Q(CFS) TYPE LNGTH(Ft) SLOPE SIZE(Ft) Z Q(CFS) NAME TC ZONE  IMPV
5 14 10.5 6.25 10.5 6.26 2 825, .00727 .00 .00 a. 15 20 A29 .10
5 24 .1 .18 10.6 5.38 2 10. 00727 .00 .00 0. 15 5 A29 .10
Program Package Serial Number: 2187
J5,/20/14 FILE: dsyund INFUT DATA: English Units RAINFALL SOIL FILE: English (In) OQUTPUT DATA: English units PAGE
LOS ANGELES COUNTY FLOOD CONTROL DISTRICT PROG FO&01M
version 11.3, MODIFIED RATIONAL METHOD HYDROLOGY - STORM YEAR = 50 SOIL DATA FILE:
UNDEVELOPED HYDROGRAPH
HYDROGRAPH AT E 2A STORM DAY 4 REDUCTION FACTOR = 1.000
TIME Q TIME Q TIME qQ TIME qQ TIME qQ
o .00 100 . 25 200 .26 300 .27 400 .29
500 .30 &00 .33 700 .36 800 .39 900 . 45
1000 .54 1050 .64 1100 .82 1110 .87 1120 .95
1130 1.08 1131 1.10 1132 1.11 1123 1.13 1124 1.15
1135 1.17 1136 1.18 1137 1.20 1138 1.22 11359 1.23
1140 1.25 1141 1.27 11432 1.30 1143 1.32 1144 1.34
1145 1.37 1146 1.40 1147 1148 1.46 1149 1.52
1150 1.58 1151 1.64 1152 1153 1.78 1154 1.82
1155 1.93 1156 2.15 1157 1158 2.88 1159 3.32
1160 .74 1161 4.11 1162 1163 .70 1164 4.92
1165 5.10 1166 5.23 1167 1168 5.37 1169 5.38
1170 1171 5.20 1172 1173 E.0B 1174 4.93
1175 1176 4.42 1177 1178 o 1179 3.46
1180 1181 2.91 1182 1183 2.45 1184 2.27
1185 1186 1.96 1187 1188 .73 1189 1.63
1150 1151 1.46 11592 1193 1.32 1194 1.26
1155 11596 1.16 1157 1198 1.07 1199 1.03
1200 1201 . 97 1202 1203 .91 1204 -
1205 1206 .84 1207 1208 . 80 1209 .79
1210 1211 .75 1212 1213 .72 1214 .71
1215 1216 .69 1217 1218 . 67 1219 . 66
1220 1221 . 64 1222 1223 .62 1224 .61
1225 .61 1226 . 60 1227 1228 .58 1225 .58
1230 .57 1231 .57 1232 1233 .55 1234 .55
1235 .54 1236 .54 1237 1238 .53 12359 .52
1240 .52 1241 .52 1242 1243 .51 1244 .50
1245 .50 1246 .50 1247 1248 - 49 1249 49
1250 . 48 1251 . 48 1252 1253 . 47 1254 47
1255 .47 1256 .46 1257 1258 .48 1255 .45
1260 . 45 1261 . 45 1262 . 45 1263 . 44 1264 . 44
1265 .44 1266 .44 1267 .43 1268 .43 1269 .43
1270 .43 1271 .42 1272 .42 1273 .42 1274 .42
1275 .42 1276 .41 1277 .41 1278 .41 1279 .41
1280 .40 1281 .40 1282 .40 1283 .40 1284 .40
1285 .40 1286 .39 1287 .39 1288 .39 1289 .39
1250 .39 1291 .39 1292 .38 1293 .38 1294 .38
1255 .38 12596 .38 1257 .38 1298 .37 1299 .37
1200 .37 1310 .28 1320 1 12320 .24 1240 .33
1350 .31 1360 .31 1370 .30 1380 .29 1330 .29
1400 .28 1420 .27 1440 .26 1460 .25 1500 .25
TOTAL WOLUME THIS HYDROGRAPH = .96(AC.FLT)
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Figure 5
SEE ATTACHED HYDROLOGY MAP
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Figure 6
24-Year 4" Day Developed Storm Q
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Figure 7
50-Year Days 1-4 Developed Storm Q
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L] % 11CD TCD 1158 gD 483 QC 3.28 QO 1.5T

. B .
SUTIRREER SLTARER TOTAL TOTAL CONV (== 18 (== g ooy [min 2y CONTROL SOIT BATH PCT
LOCHTION ARER(RC)  GiCFE) RREREAS| QISFE) TYPE IMETH(FE) SIOPE STSE(RY] 2 QICTFS| HAME TC IOHE THEV
5 11co -8 .70 2.4 &.85 (-] o. - 20000 - aa -00 &, 15 a RIS -oa
5 12C o 2.8 .09 3 140, - D0ZES - aa -00 [ 15 5 RIS - o
5 13K -3 .3 -85 2 145, - Q0aE2 D .0 -oo (- 15 a A2y - 80
5 14K - . 1.11 3 2. - 001EL -0 -oo (- 15 a A2y - 80
. CORTLIRNCE 2'5
. 5 15C TC 1158 QC 4.99 QCE S.E2 O -a3 5 ISE TE 1158 OE 1.09 QEC 5.2% gT 4.19
. L] 15CE TCE 1158 QCE 5.87 @C 4.5 QK -8B
SUTRFER SLUTARER TOTAL TOTAL CONVT ooen (== o0 coMv (== 2 CONTROL SO0IL BAIN FCT
LOCKTTON ARER[R=] @ iCFS) ARER[A=| QICFS) TYPR TMGTW(FE) S1OPT STER(FL| I QICFS| MRME TC IONE  IMRV
5 15CE L 1.0% - I 4 5.87% o o. - 00000 oo -oo (- 15 a A2y - og
3 180 -3 -3 1.4 612 3 1To. - 00T - 0o -oo o, 3 a AL - HO

* CORFILESCE 'S5
* 5 1R TR 1149 GA &. 48 QAT - 602 5 $9c T 1160 gC B.01 R 1228 GA E-Z6
- 5 1TAC TAC 11359 QRC 1Z_ 48 TR &_4& QC & oz

SURRFER  SUTARER TOTAL TOTRL COWY OBV oot CONY OOV CONTROL SOTL BATN FRCT
LOCRTION ARTA|AZ]  @iCTE] ARER[Ac]| QICFS) TYPE IMGTN(FE] S1OFE SIEE(FL] & QICTS| HAME TC IONE IMFY
%  17RC 3.4 &3 7.0 -] ] .00 .00 G.. 1% @O0 A% .00
% 1BR .0 -] 7.0 3 &0 ] .00 .00 . 1% 1 AX .m0
CRIS €] e ] .54 e ] 5 350 -0CE14 B T & 1% & AKX 80
5  aar .8 .33 3.5 a &0 -t B[ - -8 i85 pis oAb
5 r .a .00 1.5 BB 4 0. 10000 .00 .00 e. 1% & a3 .80
L CORFLUENCE T'S
- 5 ZIm TR 1159 QA 12, 46 QRF 1E.TZ QF £.27 5 227 TF 1157 oF £.8Y QFR 1B.50 oA 11.61
.
L] %  2IAF TAF 1158 QAT 1B.590 SR 1221 oF &8
SUTRRER  SURAPEA TOTAL TOTAL CONY  COMV = CONY  COMY  CONTROL SO0TL BAIN FCT
LOCRTION ARER|Az] @ {CFS] RRER(Ac] @Q{CFS] TYPE INGTI(FE] S1OPE SIEE(FL] = QICFS| MRME TC IONE IMFV
% 2aAF a4 &89 10.% 1E.90 4 110,  .10000 .00 .00 6. 1% &0 A .00
5 AR ] .00 10.% 1888 © [ ] .0e oD ©. 1% g0 AI% .60
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Przgran Facksags O
abfari14 FILE: odmyd h Units FARINMFRLL SOTL FILE: English |En) DUTFUT DRTA: Engliahk Onibks TR L]

LOS ARGELES COURTY FLOOD CONTROL DESTRICT PROGE FO&CTH

Warmion 11.3, WODITIED RATIOKAL METHOD IPDROLOGY - STOAM YRR = 53 GSO0IL ORTR FTIE: C:hcivildiagr mallx 71 ded

CATSY STORM DRY 3
SURRFER  SUBARESR TOTAL TOTRAL CORY  COMV [=. 0 COMV  COBW  COMTAOL SOTL BAIK PCT

LOCRTION RRER [Bc)  QiCTS] RRER{Ac] QICFS)] TYFE LEGTNIFE] S1OFE SIEE(F:| & QICTS] MEME TC ZOKE INEV
5 1R -5 " .8 -41 2 IT. G070 .08 _oob &. 1% B A% _.AO

5 R B .m 1.3 T o DO ¥ T .08 _po 8. 1% & A% _md

4 an 1.5 1,19 2.8 1.8 3 82, ood1S .08 _oo B. 1% & @mi%  _A0

& &n -4 .31 A -ay 2 230 .0OEIE .06 _bo o. 1% § a9 .80

5 &n & % 1.8 e L T D .08 _po B. 1% S5 .A3% _AQ

. L] ER TR 11&w gR 1.37 grn LT om ] 5 &5 TH 1161 om .58 gER 1.87 gn 1.34
'
8 5 &RE TRD 1160 QAR 1.90 SR 15T gn A2
'
SURRRER  SURARER TOTAL TOTRL CONY  COMV == oMY COMY  OONTROL SOTL BAIHN FRCT
LOCKTTON RREER|Rz]  QUCTS) ARER[Ac| Q|CFS) TYFET THGTHNIFL) SLOFE SIER(FL| & SICFI) MRME TC IOKE IMFV
L] ERE 1.0 | 1. & 1.4¢ o o. D T Q. 1% 0 RIF .00
L] e -3 -29 o ] Y, a2 156 eI L oo -] 1% & Ri% b0
H] BC 1.3 1.1% 1.6 B 1 | SB4. Mt L LD ] = 8 md% B0
L] 3] -2 ~27 . 37, 2 170, -oodan B - o 15 8 A% _BO
& o -5 -4 .4 L | ZOE. e . L] -] 1% & Ay _mo

= 5 11C  TC 1180 9C -¥T Qoo L.41 0@ A4 5 IID TO 115Y QD P e 1.33 gC i)

] 5 11CD TOD 1189 QCD 144 9C LBE-QD ]

SUTERER  SUBAAER TOTAL TOTAL CORY  oOMV ook OOMV  COEV DOWTHEOL SOTL
LOCKTION RRER [Rz)  Q{CTE] RRER[Ac| @QICFS) TYPE LEGTW(FE] S1OFE SIER(F:| E QICTS] MEME
5% 11O N ] .52 t.4 1.44 @ 0. G000 .03 _bb B, 14
5 12c = .14 R 1.49 1 140,  .00san .08 .bb o 1%
5 13 ] 21 .1 2 185, _ood2n .08 _oo B 1%
5 14K -] 214 H -45 - 4 Bz, .ooTEl .08 _oo B 1%

. 5 15C TC 1181 OF T.4B QCE 170 gE s ] 5 15 TE 1156 O .14 pEC 1.%7 oo 1.01
)
. 5 15CE TCE 1180 QCE 1-T1 e 145 gm -]
!
ST ——— —— R ——————
SURRRER  SUMARER TOTAL TOTRL COKY  COMV = COMY  COBW  COMTROL SOIT BATE FRCT
LOCRTION RRER [Rc]  giCTS) RRER[Ac| QICF3) TYFE LAGTN(FE] S1OGE SIEE(Ft| & QICFS| MEME TC IONE INFV
5 15CE -5 .14 1.X 1.71 o 0. . .Cooed .0@  _oob B. 1% 0 A% 0O
L 18C | .29 3.4 1 R 170, BETT .08 .oo e. 1% & A% _AO
R e A
. CORFLUENCE 'S
)
. & 17 TR 1160 GA 1.0 QRC 31.58 Q0 1,88 § 1M TC 1182 OO 1.75 pR 357 ga 1.82
}
- % 17RC TRO 1161 QRC 359 QR 187 QC 1.1
!
L Y AR AT S MR
SURRRER  SUBARER TOTAL TOTRL CONY  COMV =T COMY  COMV  COWTEOL SOTL AAIN PCT
LOCRTION BRTA |[R=]  QiCTS] RRER{Ac| QSFS) TYFE TMGTNIFE] SIOFE STEE(F:| & QICTS| MAME TC IOME IWEV
5  1YAC & 1.1% 7.0 158 © 0. . .CO00h .08 _oo B. 1% 0 A% _oo
& 18R ] i 5.8 .89 4 &0,  OLOGO .00 .00 o. 18 1 pi%  _@Q
5 uIr ] -2 -1 HE 2 S50, 0014 .05 oo B. 1% & pmis &g
5 20 28 z.31 4.5 z.88 1 [ TIPR. . g ] .08 oo B. 1% § pmas &)
5. ar ] - 3.5 z.os 4 10.  .loas0 .08 .00 g. 1% 5 mIs _@o
AR ——
. CORTIUEECE 'S
|
. & 2 TR 1181 QR 3.59 QRF & 39 Qr 1.0 &  2IF TF 1l oF 2.09 gEA 5. 34 ga 3.28
i
L] & 1IAF TAF 1160 ORAF 5.40 QR ERT .0
i
L A S ——
SUNAFER  SUDARER TOTAL TOTAL CONY  COMV cower OOV  COMY DOWTEOL SOTL BATH RCT
LOCRTTON ARNR [Rc=]  QiCFE| RRER{Ac| QCF3) TYFE IMGTNIFE] S10FE SIERE(FE| X QICFS| MEME TC IONE  IMEV
L. 2%AF 34 2.0% 10.% 4 110. . 1oddn .00 _06b B. 1% & A _od
5 23m ] .o 10.% ] 0. .00 .08 _po B. 1% 88 .A3% _of
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Frogzam Facksge Serial Hobar: 2187
DRS04 FILE: Hayd IHPUT TATA: Exgiimh Units RATHFRLL SOTL FILE: Englisk |Tn)] OUTFUT DRTR: English tnits FREE q
LOS ANGELES COUNTY FLOOD CONTROL DIISTRICT FROG FOSH

Varsbian 11.3, WODITIED RATIONAL METHOD IVDROLOGY - STOAM TEAR = 50 SOIL OATR FILE: C:\civildiagr saoilie V1.dat

DRIST STORM IRY 3
SUBARER SUTARESR TOTAL TOTARE COWW  OOSW oo OOMY  COMY  DONTROL SOTL RATH PCT

LOCKTTON ARER [Rc]  @iCFE] RAER[Ac| QICFS)] TYIFE INGTN(F:] SIOFE SIEE(FE] = QICIFE| MAME TC IONE IMFV
5 1R - 47 <5 FL 1 B Z33. R i) .00 .0b G 1% & A .@O

5 2R = -84 1.3 .11 3 B3, oo bc 0 oo 0. ik & az9 -Bo

5 EES 1.3 1.47 .8 .23 3 IEZ. R ] 0@ oo &, 1% 5 Az .mo

5 an L4 L& .4 Az ¥ I30. R ] .03 oo 6. 1% 5 Az _mn

5 sn N s 1.8 o4 2 454, LoTEE 4 N TR . 1% 5 Al .HO

L 5 ER TR 115% QR 1.81 QRN .30 on -0 5 B TR 1181 QOB LE3 oER Z.18 QR 1.55

L] 5 ERE TAN 1180 QAR Z.IZ OR 160 o - B2

SUNRSER  SUBIRER TOTAL TOTRE  CORT L= (== g ooy COMY  DONTROL SOIL RAIN PIT
LOCKTTON ARER K] QOS] HRER[AC] QISFS] TEFE THETHIFE] SLOFE SIEE(FL] E QICFS] HMEME TC EZONE IHFY
5 BRE 1.0 -3 1.& £.22 -] i. e ] -0 ] (- 15 o A2 il
k-] L | P i -¥ - s 138. L e | - i =00 (= 15 a A2 - a0
L] BC 1.3 1.37 1.& 1.59 3 SE4. ~DOERD -Dix ] 0. 15 5 A2 - 80
3 o -1 =33 o -3z 2 T, etk il - oo o, 15 L] A2 - BO
L] 10D -5 -3 - | -89 3 i M=y ) -0 -oo i, 15 5 AT -HO

- 5 11C TC 1160 QC 1.13 Qo 1.64 QD 51 5 1iD TD 1157 Q@0 JEL QT 159 gC -9

- L] 11Co TCD 11589 OCD 1.63 QC I.15 Of ]

SUTRFER  SUTAAER TOTAL TOTAL CONY  COmV = 0 COMY  COSW  CONTROL SOIL RAIN PCT

LOCRTION ARER{E=]  @iCFS] HRER(A=] @QICFS)] TYPE IMGTI(FE] SLOPE SIEZE(FL] 2 QICFS] MRME TC ZOKE IMEV
5 1ico ] ] 2.4 -89 & 0.  .gEan 0% .00 [N o A3 .00

L 13 -z .21 2.8 1.7 2 140, 00REN A oo B 1% 5 @A _po

5 13K ] a2 .3 oAF 145, .00E20 o ©.. 1% 5 a9 .m0

5 14K - .21 L’ _A0 3 §2. 00761 TR @, 1% & Aza .m0

L 5 15%C TC 1181 9C 1.71 Qcx 1.9 g .28 5 1% TE L% oE .49 pEC 1.84% gc 128

E 5 15CE TCE 1180 QCE 200 g 1.1 on 1]

R R

SUTRFER  SLMIRER TOTAL TOTRL COHW oo [=e g Comny e CONTROL S0IL RRIN PCT
LOCKTTON RRAER [Re] Qi CTFS) HRAER[Ac] QJCFS) TYFE INGTH(FE] SLOFE SIZE(F:] E QICTFI] HRME TC IOEE IMEY
3 13CE H-] - Ik Z.00 (] o. e et -0 =00 o 15 o R0 -0g
L] 18 . | =33 d.5 Z.08 3 1To. SOTET -0 00 [ 15 Hl A2 - 80

- COETLIRNCE 'S
.

- 5 17AR TR 1160 QR 2.3E2 QRAC 4.71 @< 1.9 5 11 TC 1182 Qo T.05 QoA 418 oR Z.10
.

- L] 1TRC TRC 1181 QRC A.EE DR Z.18 QC .08

SUTASER - SITRRER TOTAL TOTRS CONWY OBV ook CONY  Coaf DONTROL SOTL RATE POT

LOCRTTON AREAR RS @iCTSI RRER{Ac| @ICFS) TYFE INGETH(FE] SLOGE SIEE(FE] & GICFS| MRME TC ZOKE IMEV
% 17RC 3.4 2.08 7.8 £33z 0 g. .ecoGo N TR ] ¢ 1% 0 A2 .oo

% 18R ] - 1.8 w22 A 40.  _cloch 2.00 oo @, 1% 1 pd9  _mo

5 isr N ] . . ] L LT I .02 LoD . 3% 5 a3 .mo

5  zoF 2.8 2.4 . | 3.0 A 450,  .coaTT ST | B, 1% &5 A Ao
11 .0 K-} 1.8 .4z 4 0. .1e00 2.0 .00 & 3% 5 A3 .EO

- COKFLIEMCE 0'S
- =] 22 TR 1181 QR 4.3 QR &, 27T QF .08 5 2IT TP 1158 OF T.EE QTR B.32 OR 3.90
- 5 ZIAF TAF 1159 QAT E.&3 TR 4.0n oF - L

TOTAL TOTAL COHW  COBV == CONY  COMY COMNTROL S0TL PAIN PCT

LOCKTION RRATAR[Rc] iCTS) RRER[Ac] QICFS) TYFE TNGTH(FE] SLOFE SIEE(FE] ] QICFS] MRME TC IOKE IMFV
5 2IRT - Y 2.42 10.% E.41 4 110. 1] 2.00 oD - i 0 Axe -oo

5 23R .o G0 1. % .42 O a. R .00 0D o. 1% 80 A .00
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Progren Facksge Sasial Rosbwr: 2187
oE/2%014 FILE: dayl INFUT DRTR: Emgiimh Unlta FARINFRIL 5S50TL FILE: English [Inm] T7UT IATAR: Engliah Units FREE 1n
O3 ARGEILES COUNTY FLOOD CONTROL DISTRICT FROG FO80LH

Vacsion 11.3, WODIFIED RATIORAL METHOD IYDROLOGY - STORM TERA = 50 SOTL DRTR FILE: C:icivildiage scilx 71.da®

DRISY STORM TIRY 1
SURRFER  SUTARER TOTAL  TOTRL COWV  COMV = CONY  CONV  CONTROL SOIL BAIN PCT
LOCRTTON REER|Rc]  @ICTS] RRER{Ac] QICFS) TYFE LNGETH(FE] SLOGE SIER(F:| =2 QICTS| BRME TC TONE
] 1A W5 - o -1z 2 I33. ~21e90 N (=R ] 2. 1% & A .80
5 FTY o ] 21 1.3 -1 I | FLER SRS .0 oo Q. 1% 5 A9 .0
5 Y 1.3 . z2.8 -43 | . ~OO4T5 o= -on o, 15 a RAID - B0
5 an L& 1] .4 1 - a0, Laze ST T 1. [-E 15 .5 A9 _#0
5 45 B 15 1.5 2 3 ABY, N A BT B 1% & A2’ .E0

A R

ol COKFLUENCE §'S
. 5 SR TR 11EX QR .29 QRO -42 gm | 5 EB TH 1185 Q@ .14 B LA gn 1]
* ] ERE TRR 1184 QRE -42 OR -zE gn ~ 14

SUTRELR SUBARER TOTAL TOTARL COHNW = 1y [= e e (=i CONTROL S0IL FRAIN PCT
LOCKRTION ARER Rz QiCFS] HAER(A=| QICFS] TYFE INGETH(FE] SLOFE SIEE(FE| = QICFS] MAME TC ZOKE IMFV
E-] BRI 1.0 14 i.% 42 [} . - 0000 N Le] -0 0. 15 1] il ]
=] i -3 -] -3 -oB s 138, e b g i L] ] (= 15 ] RS - 8O
-] BT 1.3 33 1.% o & ) 3 BB, -GOS30 i [=] ] (= 15 L1 23 -HO
5 o - | - -3 -on 2 170, Cosan i L= - 0o . 15 5 Lrs -HO
L] 10 -5 -1 .2 =13 3 8. 0 o lx] 00 o. 15 5 bt g -BO

- CORFLUESCE 'S

= -] 11C TC 1142 OC -E1 QT B p BN = ] -1 5 110 7o 1157 Qb .11 g -2 gC -15
"

= L] 11CD TCD 1162 OCD =31 gC -21 g -0

S LI ]

CORT CONY  OOMW  DONTROL S0IL
LOCRTION ARER|Rz)  @{CFS] RRER[Ac] QICFS) TYPE IEGTHIFE] S1OFT SIEE(FE] & QICFS| ERME TC
5  11CD N ] S 1 2.4 . | B ] o. N .06 _on 8. 1% 8
I & 2 o 2.8 .3z 3 140, SOEED N LT 0. 15 .8
5 13K i ] - | -3 .oa 2 145, D .08 .60 B, 15 &
5 14E -] . | -0% 3 L5 - -r s 1] -oo -9 1% 5

Ll | 15C TC 1185 OC - 52 QCE - X2 O -5 L] 158 TE o gE .00 QEC -00 go -0g

- ] 15CE TCE 1185 OCE 32 oC -XI O o]

SUTEFER SURRRER TOTAL TOTAL COWV [== 0 (== g COMV [=n )y DONTROL SOIL RAINK #CT

LOCKRTION REER |{Re]  @i{CFs] HRRER[RAC] Q|CFE) TYPE LMGTH(FE] S100E SIEE[FY] 4 PICFS| MRME TC 20KE IMFV
5 15%CE 5 o] L1 o - o: a0 e 66 . 15 0 A oo

5 18C .a .- 3.4 S i R 1To. ~EIET 5 (=R ] 2. 1% & A3 .m0

- CORFLUENCE 'S5
- L} 1TR TR 1lb4 OR -2 QRC TEoac 29 | ] 1%c. TC 1188 g N A ogR -&1
- ] 1TRC TRC 1167 GRC -T4 QR = . r

0

SURARER  SURARER TOTAL TOTAL COMV  oOBIV coter oMY COMY  DONTROL SOTL RATK PCT
LOCRTION ARAEA|Rz)  @icESI HRAER(A=] QICFS] TEPE IAGTH(F:] SIOFE SIEE(F:] & QICFS| SMAME TC ZIONE IMFV
%  17RC i .12 -] -8 . 0000 .0&  _bo &, 15 0 A .00
& 1HR - -0 1.0 _7a el g0, -03000 2.00 o 0. 15 1 A2 -HO
5 ur ] .23 i ] P 50 0ALE |- T 1. [-F 15 5 A _HO
5 aor .6 &1 3.5 -8 X &%0. ~OERTT B (=R ] -1 15 5 RAI9 .80
5 air ] - ¥.5 -850 4 10, ~ 0000 .00 LoD Q. 1 85 a9 LE0
T
- CORFILENCE §'5
.
. 5 238 TR 1167 QR JTE QRF 111 QF B & 22F TP 1180 QF 50 pFR 1.11 @A LBl
.
] %  2IAF TAF 1163 QAT 1.18.9R ToogF B

SUNAFER  SUBARES TOTAL TOTRL CONY - COMV (=] CONV  OCBF DONTADL SOIL RAIK - PCT
LOCRTTON ARER |B:=)  QiCTS] RAEA[Ac] QICFS] TYFE LEGTH(FE] S106E STEE(FE] & QICFS] ERME TC TOHE IHEV
5 - 2IaFW 3% JEQ 10.% 1.18 4 110.. .E0OGD .00 .00 e. 1% 0 A .04
5 23n .a ] 10.% 1-18 © 0. .000o0 NI g. 15 90 AX% .04
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Figure 8

50-Year Day 4 Developed Storm Volume

Program Package Serial Number: 2187
05/27/14 FILE: dsy3 INPUT DATA: English Units RAINFALL SOIL FILE: English (In) CUTPUT DATA: English
Units PAGE 2
LOS ANGELES COUNTY FLOOD CONTROL DISTRICT
PROG FO&01IM

Version 11.3, MODIFIED RATICNAL METHOD HYDROLOGY - STORM YEZR = 50 SOIL DATA FILE:
DAISY DEVELOCFED HYDROGRAPH

HYDROGRAFH AT 5 233 STORM DAY 4 REDUCTION FACTOR = 1.000
TIME Q Q TIME a TIME Q TIME Q
a .00 .55 200 « 37 300 .c0 4200 .72
S0 <19 .92 700 1.04 B0 1.13 f=]o]] 1.4%
1000 1.87 238 1100 3.35 1110 3.76 1120 4.36
1130 5.07 5.4 1132 5.22 1133 5.30 1134 5.38
1135 5.48 L 1337 5.70 1138 5.83 1138 5.96
1140 6.11 6.26 1142 .42 1143 6.60 1144 6.B0
1145 7.83 Fosd 1147 7.54 1148 7.88 1148 B.22
1150 8.65 9.26 1152 10.24 1153 11.63 1154 13.37
1155 15.38 17.21 1157 18.38 1158 18.86 1159 18.77
1160 18.13 17,13 1162 15.98 1163 14.79 1164 13.61
1165 12.47 11.39 1167 10.440 1168 9.52 119 8.74
1170 8.04 T.45 1172 6.92 1173 6.46 1174 6.06
1175 50 5.39 1177 L 1178 4.88 117¢ 4.87
1180 4.48 4.30 1182 4.15 1183 4.01 1184 3.88
1185 ) 3.87 1187 3.58 1188 3.49 1188 3.41
1150 3.34 FiET 11492 3. 21 1193 5 1194 318
1185 3.05 3.00 11497 2.95 lias8 2.91 1188 2.86
1200 2.B82 2.79 1202 2.75 1203 2.70 1204 2.66
1205 2.81 2.36 1207 2.32 lzog 2.48 1209 2.4
1210 241 2.38 1212 2.36 1213 2.34 1214 2.31
1215 2.2 2D 1217 2.19 1218 213 1219 2.08
1220 2.04 1221 2.01 1222 1.499 1223 1.97 122 1.85
1225 1.93 1226 1.82 1227 1.90 1228 1.88 1229 1.B6
1230 L.BD 1231 1.84 1232 1.84 1233 1.82 1234 1.80
1235 1.78 = R 1237 L 7E 1238 1.70 123¢ 1.69
1240 1.68 1.867 1242 1l.66 1243 1.65 1244 1.63
1245 1.62 1.861 1247 1l.60 1248 1.59 1249 1.58
1250 1.57 1.335 1252 1.52 1253 1.49 1254 1.47
1255 1.44 1.42 1257 1.40 1258 1.38 1258 1.36
1260 T30 e 1262 132 1263 1.31 1254 1.30
1265 1.29 1.28 126 L2 T 1268 1.26 1289 ¥.2
1270 1.25 1.24 1272 1.24 1273 1.23 1274 T2
1275 1.22 .21 1277 2 1278 1.21 1278 1.2
1280 1.20 1.19 1282 A 1H 1283 .38 1284 T 17
1285 35 K 88 5y 1287 7 W ) 1288 1.316 1289 1.16
1250 1.15 1,14 1292 1.34 1293 L.33 1294 1.13
1285 1.12 1.12 1297 1.12 1298 1.11 1289 1.11
1300 1.11 1.08 1320 1.06 1330 -94 1340 -B7
1350 .81 .76 1370 S e 1380 <73 1380 s,
1400 e s .64 1440 .56 1460 i 55 1500 BT
TOTAL VOLUME THIS HYDROGRAPH = 2.:86 (Ac.Ft)
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Figure 9

50-Year Days 1-4 Basin Volume

40AYED.out

CIVILCADD/CIVILDESIGN Engineering Software, {c) 1997-2004 Version 6.4

Study Date : 0L/28/14 Input hydrograph file name : DSY3.HYD
output hydrograph file name: 4dayS0.hin

User entry of depth-outflow-storage data

Hydrograph time unit wvaries

Initial depth in storage basin = 0.00(Ft.)
Initial basin depth = 0.00 (FE.
Initial basin storage 0.00 (AC.FL)

Initial basin cutflow = ©.00 (CFS)

Depth ws. Storage and Depth vs. Discharge data @ 1 Min. Intervals:
Basin Depth Storage Ourt T low (S5-0*dt/2) (5+0*dt/2)
14 ? CAc.FL) (CFs) {Ac.FL) (Ac.FL)

0.000 0.000 0. 000 0.000
0.086 0.244 0.08E 0.086
0.113 0.2E8 0.113 0.113
0.200 0.272 0.199 0.200
0.291 0.285 0.201 0.291
0.378 0.299 0.377 0.378
0.448 L.500 0. 445 0.449
0.490 4.000 0. 4568 0.493
0.586 E.630 0.582 0.590
0.694 E.631 0.6590 0.698
0.8l L.632 0.812 0.820
0.952 E.E33 0.948 0,956

Hydrograph Detention Basin Routing
Hydrograph at & 23 A Storm Day: 1 Drainage Area =  LO.EO
Total flood hydrograph volume this storm day = 0.13 Ac. Ft.

Graph values: "I'= wnit inflow; "O'=outflow at time shown

rime  Inflow oOutflow Storage Dapth
win) {CF5) [CF5) CﬂL.Ft? -0 0.3 0.6 0.9 1.2 {Ft.}
L] 0.0 a.0 Q.000 0 0.0
100 0.0 0.0 0.000 0 0.0
200 0.0 0.0 0.000 0O 0.0
300 0.0 0.0 0.000 O ] 0.0
400 0.0 0.0 0.000 O 0.0
] 0.0 0.0 ¢.000 0O | 0.0
&00 0.0 0.0 ©.000 O 1 0.0
Foo 0.0 0.0 0.000 O 0.0
BOO 0.0 0.0 0.000 O 0.0
300 0.0 0.0 0.000 0O 0.0
1000 0.0 0.0 0.000 0 0.0
1050 0.0 0.0 0.000 0O 0.0
1100 0.0 0.0 0.000 O | 0.0
1110 0.L 0.0 C.001 01X | 0.0
1120 0.1 0.0 0.002 0O1I 1 0.0
1130 0.1 0.0 0.003 01I 0.0
1131 0.1 0.0 0.003 01 0.0
1132 0.1 0.0 0.004 01X 0.0
1133 0.1 0.0 0.004 01X 0.0
1134 0.1 0.0 0.004 01X 0.0
113E 0.1 0.0 0.004 01X | 0.0
1136 0. L 0.0 0.004 01X | 0.0
1137 0.1 0.0 0.004 0O1I 1 0.0
1138 0.1 0.0 0.002 0O1I 0.1
1139 0.1 0.0 0.004 0OI 0.1
1140 0.1 0.0 0,005 01X 0.1
1141 0.1 0.0 0.005 0 I 0.1
1142 0.2 0.0 0.005 0 I 0.1
1143 0.2 0.0 0.005 0 I 0.1
1144 0.2 0.0 0,005 0O I | 0.1
1145 0.2 0.0 0.006 O I | 0.1
1146 0.2 0.0 0.006 O I 1 0.1
1147 0.3 0.0 0.006 O I 1 0.1
1148 0.3 0.0 @.007 0 I | 0.1
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Remaining water in basin = 0.05 {AcC.Ft)

Peak flow cut of basin = 0.24(CF5)

Peak flow time = 1310 Min., time interval # = 187
Maximuen depth in basin = 1. 0L{Ft.)

Hydrograph Detention Basin Routing
Hydrograph at & 23 A Storm Day: 2 Drainage Area = 10.50
Total flood hydrograph volume this storm day = 0.80 Ac. Ft.

Inflow Outflow Storage Depth
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1296
1287
1298
1289
1300
1312
1320
1330
1340
1350
1380
1370
1380
1390
1400
1420
1440
1480
1500

4DAYEQ.out

0.9 1.0 0.419 I 5.6
0.9 1.0 o.219 I 5.6
0.9 1.0 O.219 Ia 5.6
0.9 1.0 0,219 1o 5.6
0.9 1.0 0. 418 o .6
0.9 1.0 0. 418 o Z.6
0.9 1.0 O.418 o 5.6
0.8 1.0 O.218 ] 5.6
0.8 1.0 0.418 o 5.6
0.8 1.0 O.217 ] 5.6
0.8 1.0 0. 217 o 5.6
0.8 1.0 O.217 o 5.6
0.8 1.0 0. 417 o .6
0.8 1.0 0,416 o Z.6
0.8 1.0 O.416 o 5.6
0.8 1.0 0.416 o E.E
0.8 1.0 O.216 o 5.5
0.8 1.0 O.216 ] 5.5
0.8 0.9 . 215 o 5.5
0.8 0.9 0,215 o 5.5
0.8 0.9 0. 415 o .5
0.8 0.9 0. 415 o 5.5
0.8 0.9 O.415 o 5.5
0.7 0.9 O.212 I 5.5
0.7 0.9 O.412 I E.E
0.7 0.9 O.414 IO 5.5
0.7 0.9 O.413 IO 5.5
0.7 0.9 0.213 o 5.5
0.7 0.9 O.213 Io 5.5
0.6 0.9 O.412 I .5
0.6 0.9 o412 I 5.5
0.6 0.9 O.412 I 5.5
0.6 0.9 0.411 I 5.5
0.6 0.9 0.411 IO 5.5
0.6 0.9 o.210 IO 5.5
0.6 0.9 O.210 Io 5.5
0.6 0.9 .10 Io 5.5
0.6 0.8 0. 309 I .5
0.6 0.8 0. 409 I S.4
0.6 0.8 0,209 I 5.4
0.6 0.8 0. 208 I 5.4
0.6 0.8 0. 208 IO 5.4
0.6 0.8 0. 208 I 5.4
0.6 0.8 0. 207 IO S.4
0.6 0.8 O, 3207 Io 5.4
0.6 0.8 O, 207 Io .4
0.6 0.8 0. 207 0 Z.4
0.6 0.8 0. 406 a S
0.6 0.8 0. 406 0 5.4
0.6 0.8 0. 406 0 5.4
0.6 0.8 0. 3206 0 5.4
0.6 0.8 . 205 Li] 5.4
0.6 0.8 [+ - 1 a S.4
0.6 0.7 0,203 Qa 5.4
0.5 0.7 0. 201 IO C.3
0.5 0.7 0. 398 IO 2.3
0.4 0.6 0. 396 IO 5.3
0.3 0.6 0.392 IO 5.2
0.2 0.5 0.389 Io 5.2
0.2 0.4 O.38% I 5.1
0.2 0.4 O.382 0 5.1
0.2 0.3 0. 380 0 5.0
0.2 0.3 0.378 a .0
0.2 0.3 0.376 a z.0
0.2 0.3 0.373 1] | 4.9
0.2 0.3 0.370 0 1 4.9
0.1 0.3 0.362 IO | 2.8

Remaining water in basin = 0.36 (Ac.Ft)

Peak Tflow out of basin = 1.02(CF5)

Peak Tlow time = 1224 Min., time interval # = 110

Maximm depth in basin = L.6O(Ft.]

Hydrograph Detention Basin Routing

Hydrograph at & 23 A Storm Day: 3 Drainage Area =  10.50
Total flood hydrograph volume this storm day = 0.60 Ac. Ft.
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Graph walues: "I'= wnit inflow; "0 =outflow at time shown

Time Inflow Outflow Storage Depth
{Min) (CF5) (CFs) GAE.Ft? =0 1.6 3.2 4.8 6.4 (Ft.)
L4} 0.0 0.3 0.362 IO 2.8
100 0.0 0.3 0,322 I0 2.4
200 0.0 0.3 0.282 I0D 3.0
Elals] 0.0 0.3 0.244 IO 3.E
200 0.1 0.3 0.212 ID 3.1
LOO 0.1 0.3 0.189 IO Z2.9
&00 0.1 0.3 0,166 IO 2.6
TO0 0.1 0.3 0,143 IO 2.3
BOO 0.1 0.3 0,121 IO 2.1
Q00 0.2 0.3 0, 106 0 1.8
1000 0.2 0.3 0,099 0 1.t
105D 0.5 0.3 0. 106 01 1.7
1105 0.7 0.3 0,129 0O I 2.2
1110 0.8 0.3 0,136 0O I 2.3
1120 1.0 0.3 0,145 i I 2.4
1130 1.3 0.3 0,158 i} I 2.5
1131 1.3 0.3 0,159 i} I 2.k
1132 1.3 0.3 0, 160 0 I 2,E
1133 1.4 0.3 0,162 0 I 2.6
1134 1.4 0.3 0. 164 0 I 2.6
113E 1.4 0.3 0. 165 0 I 2.6
1136 1.4 0.3 0. 167 0 I 2.6
1137 1.5 0.3 0. 168 0 I 2.6
1138 1.5 0.3 0,170 i I 2.7
1139 1.6 0.3 0,172 i} I 2.7
1120 1.6 0.3 0,174 i} I 2.7
1141 1.7 0.3 0,176 0 I 2.7
1142 1.7 0.3 0,178 0 I 2.7
1143 1.8 0.3 0. 180 Q I 2.8
11=4 1.8 0.3 0.182 0 I 2.8
1145 1.9 0.3 0. 184 0 I 2.8
1146 2.0 0.3 0,187 Q I 2.9
1147 2.0 0.3 0,189 i} I 2.9
1128 2.1 0.3 0,191 i} I 2.9
1149 2.2 0.3 0, 194 0 I z.0
1150 2.4 0.3 0,197 0 I 3.0
1151 2.6 0.3 0, 200 0 I 3.0
1152 2.8 0.3 0,204 0 T 3.0
1153 3.1 0.3 0. 208 0 I 3.1
1154 3.5 0.3 0,212 i I 3.1
1155 4.0 0.3 0.217 i} I =
1156 4,8 0.3 0.223 i} I 3.3
1157 .0 0.3 0.230 0 I 3.3
1158 £.3 0.3 0,236 0 I 3.4
1159 t.E 0.3 0,244 0 I 3.5
1160 t.E 0.3 0,261 0 I 3.6
1161 .4 0.3 0.258 0 I 3.6
1162 £.3 0.3 0. 265 0 I 3.7
1163 C.l 0.3 0.271 i I 3.8
1164 4.9 0.3 0,278 i} I 3.9
1165 2.6 0.3 0,284 i} I 3.8
1166 2.4 0.3 0,289 0 I 4,0
1167 4.1 0.3 0,295 0 I 4,0
1168 3.9 0.3 0, 300 Q I 4.1
1169 3.6 0.3 0. 304 0 I 2.2
1170 3.4 0.3 0,309 0 I 2.2
1171 3.2 0.3 0,313 Q I 2.3
1172 3.0 0.3 0,316 i} I 2.3
1173 2.8 0.3 0.320 i} i i 2,3
1174 2.7 0.3 0,323 0 I 2.4
117E 2.5 0.3 0.326 0 I 4.4
1176 2.4 0.3 0,329 0 I 4.4
1177 2.3 0.3 0.332 0 I 2.5
1178 2.2 0.3 0.334 0 I 2.5
1179 2.1 0.3 0.337 i I 4.5
1180 2.0 0.3 0,339 i} I 2.6
1181 1.9 0.3 0.341 i} I 2,6
1182 1.9 0.3 0, 342 0 I 2,6
1183 1.8 0.3 0,346 0 I 2,6
1184 1.8 0.3 0,348 0 I 2.7
118K 1.7 0.3 0,350 0 I 4.7
1186 1.7 0.3 0.3562 0 I 2.7
1187 1.6 0.3 0,353 0 I 2.7
1188 1.6 0.3 0,355 Q I 2.7
Page 7
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1268 0.7 Q.7 0. 402 Q E.3
1269 0.7 0.7 0. 402 a 5.3
1270 0.7 0.7 0.402 4] E.3
1271 0.7 0.7 0.202 0 E.3
1272 0.6 0.7 0.202 0 E.3
1273 0.6 0.7 0.401 4] £.3
1274 0.6 Q.7 0.401 Q E.3
1275 0.6 Q.7 0.401 e} E.3
1276 0.6 Q.7 0. 401 Q 5.3
1277 0.6 0.7 0.401 a 5.3
1278 0.6 0.7 0.401 4] E.3
1279 0.6 0.7 0.201 0 E.3
1280 0.5 0.7 0.200 I0 E.3
1281 0.5 0.7 0. 400 I0 £.3
1282 0.5 Q.7 0.400 I0 £.3
1283 0.5 Q.7 0.400 I0 E.3
1284 0.5 Q.7 0.399 I0 5.3
1285 0.5 0.7 0.399 I0 5.3
1286 0.5 0.7 0.399 I0 E.3
1287 0.5 0.7 0.399 10 E.3
1288 0.5 0.7 0.398 I0 E.3
1289 0.5 0.7 0.398 10 £.3
1290 0.5 0.6 0.3938 I0 E.3
1291 0.5 0.6 0.395 I0 E.3
12892 0.5 0.6 0.398 I0 £.3
1293 0.5 0.6 0.397 I0 5.3
1294 0.5 0.6 0.397 I0 5.3
1285 0.5 0.6 0.397 I0 E.3
1296 0.4 0.6 0.397 10 E.3
1297 0.4 0.6 0.396 I0 E.3
1298 0.4 0.6 0.396 10 £.3
1299 0.4 0.6 0.396 I0 E.3
1300 0.4 0.6 0.396 I0 E.3
1310 0.4 0.6 0.393 o 5.2
1320 0.4 0.5 0.391 o .2
1330 0.3 0.5 0.389 o E.2
1340 0.2 0.4 0.386 o E.1
1350 0.1 0.4 0.382 ID £.1
1360 0.1 0.3 0.379 IO .0
1370 0.1 0.3 0.376 IO Z.0
1380 0.0 0.3 0.372 ID 4.9
1390 0.1 0.3 0.369 IO 4.9
1400 0.0 0.3 0.366 IO 4.9
1420 0.1 0.3 0.359 IO 2.8
1440 0.0 0.3 0.352 IO 4.7
1460 0.0 0.3 0.342 IO 2.6
1500 0.3 0.3 0.336 |0 4.5

Remaining water in basin = 0.34 (AC.FT)

Peak flow out of basin = 0. 72{CF5)

Peak flow time = 1267 Min., time interwval # = 153

Maximem depth in basin = E.3E(FL.)

Hydrograph Detention Basin Routing
Hydrograph at 5 23 A Storm Day: 4 Drainage Area =  10.50
Total flood hydrograph volume this storm day = 2.B7 Ac. Ft.

unit inflow; "0'=putflow at time shown

Time Inflow Outflow Storage Depth
{ind (CF5) (CF5) CAE.Ft? .0 4.7 9.4 14.2 18.9 (Ft.)
o 0.0 0.3 0.336 0O 4.5
100 0.6 0.3 0.338 OI 4.5
200 0.6 0.3 0.380 O E.0
F00 0.6 0.6 0.39% OI .2
400 0.7 0.7 0.399 a E.3
{014 0.8 0.8 0.202 0 E.4
600 0.9 0.9 0.210 L] E.B
700 1.0 1.0 0.216 4] .5
BOO 1.1 1.1 0.422 i} 5.6
900 1.4 1.3 0.435 o 5.B
1000 1.5 1.8 0.453 1] 6.1
1050 2.4 2.3 .46 oI 6.3
1100 3.4 3.2 0.476 4] 6.7
1110 3.8 3.4 0.481 (41§ 6.8
1120 4.4 3.8 0.388 oI 6.9
Page O
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40AYE0.out

1288 1.2 1.4 0,445 o

1289 1.2 1.4 O.242 o

1290 1.1 1.4 0244 I

1291 1.1 1.4 0.243 I

1292 1.1 1.4 0.443 I

1293 1.1 1.4 0,342 I

1294 1.1 1.4 O.442 I

1295 1.1 1.4 0. 442 I

1296 1.1 1.4 0441 I

1297 1.1 1.4 O.241 Io

1208 1.1 1.4 0. 3240 I

1299 1.1 1.4 0240 I

1300 1.1 1.4 0. 240 I

1310 1.1 1.3 0,236 I

1320 1.1 1.3 0. 434 I

1330 0.9 1.2 0. 430 I

1340 0.9 1.1 0.427 0

1350 0.8 1.1 0.423 a

1360 0.8 1.0 0. 320 [4]

1370 0.7 1.0 O.216 4]

1380 0.7 0.9 O.413 o

1390 0.7 0.9 O.210 4]

1400 0.7 0.8 0. 208 0

1420 0.6 0.8 O, 404 a

1440 0.6 0.7 0. 401 1]

1460 0.6 0.7 0.399 0

1500 0.6 0.6 0.396 a
Remaining water in basin = 0.40 (Ac.Ft)
Peak flow out of basin = E.63CF5)
Peak flow time = 1175 Min., time interval # = 61
Maximum depth in basin = 9. 7L(Ft.]
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Figure 10

Half Street Capacity Calculations

HALF STREET FLOW CALCULATIONS

AREA = 325 AREA = 4.54
WETTED PERIMETER. = 13.39 WETTED PERIMETER = 21.51
R= AP = 0.242718 R= AP = 0.211065
SLOPE = 0.005 SLOPE = 0.006
n = 0.015 n = 0.015
3
Q = 8.84061 Q = 12.31927
25 yr 524 1.687139 25 yr 4.62 2666508
ﬁ 6.12 1.444544 ﬁ 535 2.302667
AREA = 4.54 AREA = 325
WETTED PERIMETER. = 21.91 WETTED PERIMETER = 13.51
R= AP = 0.211065 R= AP = 0.240563
SLOPE = 0.005 SLOPE = 0.006
n = 0.015 n = 0.015
Q = 11.2459 Q = 9.626685
25 yr T.16 1.570656 25 yr 1.95 4.861962
B0yr 8.27 1.359843 A0yr 229 4203793
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Figure 11

Catch Basin Inlet Calculations

SUMP FORMULA -LOS5 ANGELES COUNTY FLOOD CONTROL DISTRICT
PER CATCH BASIN CAPACITIES FOR SUMP CONDITION STD D-26

8-INCH CURB FACE

W= LENGTH (FEET) OFCATCH BASIN DPENING = 3
A= AREA OF OPENING (Wx0.B56) = 1.97
D= DEFTH (FEET) OF FLOW ABOVE NOREMAL GUTTER GRADE= 0.833
Q= 4. 3"A D)6 (COMPLETE SUBMERGENCE) 7.58

8-INCH CURB FACE

W= LENGTH (FEET) OFCATCH BASIN DPENING = 3
A= AREA OF OPENING (Wx0.B56) = 1.97
D= DEFTH (FEET) OF FLOW ABOVE NOREMAL GUTTER GRADE= 0.15
Q= 4. 3"A D)6 (COMPLETE SUBMERGENCE) 27N
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