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INTRODUCTION

A: PROJECT LOCATION

The project site is located on the northeast side of Natwar Lane, west of Western Way,
and north of Nandina Drive in the city of Perris, California. Interstate 215 is west of the
site. See the following page for a vicinity map.

B: STUDY PURPOSE

The purpose of this study is to determine the existing and proposed condition 100-year
peak flow rates for the project site that ultimately discharges into a proposed Master Plan
storm drain that drains from west to east through the north portion of the site.

C: PROJECT STAFF:
Thienes Engineering staff involved in this study include:
Reinhard Stenzel

Brian Weil
Tony Nuiiez
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DISCUSSION

The project site encompasses approximately 6.40 acres. Proposed improvements to the
site include a single commercial/warehouse type building that is approximately 138,713
square feet. There will be a truck dock and yard area on the southerly side of the building.
Vehicle parking areas will be located on the easterly and westerly portions of the project
site. There will be landscaped areas adjacent to Western Way and throughout the site.

Existing Condition

Under existing conditions, the site is a vacant lot covered in natural grasses and sparse
vegetation. Runoff from the site generally drains from west to east toward Western Way.
The existing condition 100-year peak flow rate currently draining to Western Way (nodes
200-201) is approximately 8.4 cfs.

Stormwater from the site will cross Western Way and continue southeasterly via an
existing natural drainage course. An existing dirt berm and access road along the westerly
property line of the March Air Reserve Base diverts runoff away from the base. Drainage
is directed southeasterly to the Nandina Drive and Patterson Avenue intersection.
Patterson Avenue is an unimproved dirt road and does not have positive drainage. Flows
appear to drain easterly into an existing earthen channel that traverses from north to south
through the March Air Reserve Base, east of the project site. The channel ultimately
drains southeasterly and discharges to the Perris Valley Storm Channel, Line “B”, at
Heacock Avenue.

The project site is currently accepting offsite runon from the property to the west. Flows
surface drain from west to east and enter the site at the surface along the westerly
property line. The existing condition 100-year peak flow rate from the neighboring
property is approximately 9.3 cfs. The westerly property will be improved prior to the
development of the project site and runoff will be directed away from the site, to a
proposed public storm drain system.

See Appendix “B” for existing condition hydrology calculations and Appendix “C” for an
existing condition hydrology map.

Proposed Master Plan Storm Drain

The project site is tabled to Lateral “B-7.2” per the Perris Valley Area Master Drainage
Plan Hydrology Map. The upstream end of lateral “B-7.2” is adjacent to the southeast
portion of the site and is located in Western Way. Lateral “B-7.2” drains to the south and
confluences with Lateral “B-7” in Nandina Avenue. Lateral “B-7” continues easterly in
Nandina Avenue, turns southerly in Patterson Avenue, and ultimately discharges to Line
“B” in Old Oleander Road (now called Harley Knox Boulevard). The Master Drainage
Plan shows that Line “B” conveys drainage, from areas north of the site and west of the



215 Freeway, southerly to Old Oleander Road. These Master Drainage Plan facilities
have not been constructed at the time of this report.

K & A Engineering has prepared preliminary plans for a future storm drain system that
will convey stormwater from areas to the north, southeasterly past Nandina Avenue. The
future reinforced concrete box will parallel the site’s northerly property line and continue
southeasterly around the easterly property line. The storm drain will be located adjacent
to the March Air Reserve Base and within private property. The preliminary plans show
Lateral “B-7” connecting to the future storm drain near the Nandina Avenue and
Patterson Avenue intersection. The future storm drain construction schedule is unknown.

The Perris Valley MDP Line B storm drain plan by Albert A. Webb Associates (WEBB)
proposes a storm drain system that conveys stormwater from an existing 96” RCP near
the March Field Air Museum, north of the project site, to the southeast. The storm drain
system will temporarily discharge into an existing earthen channel located east of the
project site. The proposed storm drain system will ultimately continue southeasterly with
the construction of the K & A Engineering future storm drain system or WEBB
alternative 2 plan.

The First March Logistics Preliminary Hydrology Calculations report prepared by
Thienes Engineering, Inc. shows a proposed public storm drain system that will convey
runoff from areas west of the 215 freeway with the development of the westerly
neighboring site. The proposed public storm drain system will drain from west to east,
through the northerly portion of the site, and ultimately discharge into the K & A
Engineering or WEBB alternative 2 future storm drain system.

See Appendix “A” for K & A Engineering, WEBB, and Thienes Engineering, Inc.
reference plans.

Proposed Condition Hydrology

Runoff from the westerly parking stalls and drive aisle will surface drain to a catch basin
within the northerly portion of the parking lot (nodes 100-101). Flow from the building,
truck yard, and southeasterly parking lot will surface drain to catch basins located in the
truck yard area (nodes 110-121). A proposed onsite storm drain system, Line A, will
convey stormwater from the northwest parking to the south, turn east around the building,
and confluence with flows from the building and truck yard. Line A will continue east,
turn north around the southeast corner of the building and collect runoff from the
northeasterly parking lot that will surface drain to a catch basin on the east side of the
building (nodes 130-131). The drive aisle north of the building will surface drain to
several catch basins adjacent to the northerly face of the building (nodes 140-171). A
proposed storm drain system, Line B, will convey flow to the east and confluence with
Line A (at node 172). Line A continues north and ultimately discharges to the proposed
public storm drain (at node 173). The proposed condition 100-year peak flow rate for the
majority of the project site is approximately 18.8 cfs.



Drainage from the landscaping along the easterly property line and a portion of the
driveway will surface drain directly into Western Avenue (nodes 180-181). The proposed
condition 100-year peak flow rate from the street adjacent landscaping is approximately
0.9 cfs.

The total proposed condition 100-year peak flow rate from the project site is
approximately 19.7 cfs (direct sum of the individual areas).

See Appendix “B” for proposed condition hydrology calculations and Appendix “C” for a
proposed condition hydrology map.

Methodology

Riverside County Rational Method Program, by AES Software, was used for the
hydrology calculations. The soil type is “B” per the Riverside County Hydrology Manual.

See Appendix “A” for reference material from the Hydrology Manual.
Conclusion

The existing condition 100-year peak flow rate is approximately 8.4 cfs. The proposed
improvements will increase the 100-year peak flow to approximately 19.7 cfs. A
proposed onsite storm drain system will discharge into a future public storm drain line
that will drain from west to east through the northerly portion of the site. This future
public storm drain and the downstream master storm drain facilities are designed for a
100-year storm frequency. Runoff from the project site to Western Way and the
subsequent easterly properties is decreased from 8.4 cfs to 0.9 cfs. Therefore the
proposed improvements will not negatively impact downstream facilities.
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HYDROLOGY MANUAL REFERENCE MATERIAL
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RIVERSIDE COUNTY FLOOD CONTROL AND

GENERAL NOTES:

1. THE CONTRACTOR SHALL CONSTRUCT THE FLOOD CONTROL
IMPROVEMENTS SHOWN ON THE DRAWINGS IN CONFORMANCE WITH
THE REQUIREMENTS OF THE RIVERSIDE COUNTY FLOOD CONTROL AND

WATER CONSERVATION DISTRICT'S M.0.U. STANDARD SPECIFICATIONS
DATED JUNE 24, 2008, AND RCFC&WCD STANDARD MANUAL. FOR
THE LATEST DRAWINGS OF THE STANDARD MANUAL, PLEASE REFER TO

THE "PUBLICATIONS AND RECORDS” PAGE FOUND ON THE DISTRICT'S
WEBSITE.

2. CONTACT THE ENCROACHMENT PERMIT ENGINEER AT 951.955.1266 IF
AN ENCROACHMENT PERMIT IS REQUIRED FROM RIVERSIDE COUNTY
FLOOD CONTROL. AFTER THE PERMIT IS ISSUED THE DISTRICT MUST
BE NOTIFIED ONE WEEK PRIOR TO CONSTRUCTION.

3. CONTACT CONTRACT ADMINISTRATION AT 951.955.1288 IF
CONSTRUCTION INSPECTION WILL BE PERFORMED BY RIVERSIDE
COUNTY FLOOD CONTROL. THE DISTRICT MUST BE NOTIFIED TWENTY

DAYS (20) PRIOR TO CONSTRUCTION.

4. ALL STATIONING REFERS TO CENTERLINE OF CONSTRUCTION UNLESS
OTHERWISE NOTED.

5. STATIONING FOR LATERALS AND CONNECTOR PIPE REFER TO THE
CENTERLINE INTERSECTION STATIONS.

6. FORTY—-EIGHT HOURS BEFORE EXCAVATION, CALL UNDERGROUND
SERVICE ALERT 1.800.422.4133

7. ALL ELEVATIONS SHOWN ARE IN FEET AND DECIMALS THEREOF BASED
ON THE VERTICAL DATUM IS DERIVED FROM THE NATIONAL GEODETIC

VERTICAL DATUM (NGVD 29).

8. ALL COORDINATES ARE SHOWN IN FEET AND DECIMALS THEREOF
BASED ON THE NORTH AMERICAN DATUM (NAD 83), CALIFORNIA
COORDINATE SYSTEM (CCS), ZONE 6 AND EPOCH 2011.00.

9. ALL CROSS SECTIONS ARE TAKEN LOOKING DOWNSTREAM.

. ELEVATIONS OF UTILITIES ARE APPROXIMATE UNLESS OTHERWISE
NOTED.

UNLESS OTHERWISE SPECIFIED, MINIMUM STREET RECONSTRUCTION

SHALL BE 4" TYPE "B” HOT MIX ASPHALT OVER 6" CLASS 2
AGGREGATE BASE OR AS SPECIFIED BY THE ENGINEER.

OPENINGS RESULTING FROM THE CUTTING OR PARTIAL REMOVAL OF
EXISTING CULVERTS, PIPES OR SIMILAR STRUCTURES TO BE

ABANDONED SHALL BE SEALED WITH 6" OF CLASS"B” CONCRETE.

PIPE CONNECTED TO THE MAINLINE PIPE SHALL CONFORM TO
JUNCTION STRUCTURE NO.4 (JS229) UNLESS OTHERWISE NOTED.

11.

12.

13.

WATER CONSERVATION DISTRICT

24. THE CONCRETE COATING ON THE INSIDE OF ALL REINFORCED
CONCRETE PIPES MUST BE INCREASED TO PROVIDE A MINIMUM OF

1-1/2 INCHES OVER THE REINFORCING AND INCREASED TO A
MINIMUM OF 3—1/2 INCHES OVER REINFORCING OF BOX CULVERT,
WHEN DESIGN VELOCITIES EXCEED 20 FEET PER SECOND. THE
CONCRETE DESIGN STRENGTH IN THESE REACHES SHALL BE
F'C=5,000 PSI FOR VELOCITIES EXCEEDING 20 FEET PER SECOND
AND F'C=6,000 PSI FOR VELOCITIES EXCEEDING 30 FEET PER -
SECOND. |
0

CONSTRUCTION JOINTS FOR CALTRANS STANDARD REINFORCED
CONCRETE BOX SHALL BE PLACED ACCORDING TO RCFC&WCD

SAN BERNARDINO COUNTY
J RIVERSIDE COUNTY

BANNING
VALLEY BEAUMONTY e

25.

STANDARD DRAWING NO. BOX 401. N \%SRONA PERRIS
%

BENCHMARK . W\ERRIS
THE BENCHMARK FOR THIS PROJECT IS BASED ON THE B i) (74 -
NATIONAL GEODETIC SURVEY (NGS) VERTICAL CONTROL NETWORK. - -
BENCHMARK NUMBER PID DX2725 DESIGNATION Z1143, XN
ELEVATION 1532.70° (NAVD29). DESCRIBED AS FOLLOWS, PROJECT 2 K i EASTSIDE
"MORENO VALLEY, NEAR THE INTERSECTION OF INTERSTATE 215 LOCATION / etsiore RESERVOIR
AND VAN BUREN BLVD. PROCEED WEST ALONG VAN BUREN BLVD ,
TO AVE A, (WEST FRONTAGE RD) THEN 0.1 MILE (0.16 KM) / Q LAKE
SOUTH ALONG DIRT PATROL ON THE EAST SIDE OF ATSF ) MURRIETAN SKINNER
RAILROAD TRACKS. FOUND A USCGS 3-1/4 INCH BRASS DISK VAl
STAMPED Z 1143 1961 SET FLUSH ON TOP OF A CONCRETE soEeo Lo\
MONUMENT (ROUND), 15 FEET (4.6 M) SOUTHEAST OF MILEPOST :
11, 183 FEET (55.8 M) SOUTHEAST OF A SWITCH STAND, 25 L) RVERSDE CONTY AGUANCA
FEET (7.6 M) EAST OF TRACKS, 5.4 FEET (1.6 M) WEST OF SHEET INDEX SHEET NO. SAN DIEGO COLRTY
215 FWY RIGHT OF WAY FENCE AND 5 INCHES ABOVE GROUND.” I—— T

LINE B PLAN & PROFILE 2-18 VICINITY MAP
GRID COORDINATE VALUES (EPOCH 2011.00 U.S. FEET) CATERAL 5 PLAN & PROFILE e L
EWPP N 2347786.8482 E 6175507.1253 LATERAL 5 PLAN & PROFILE 20
PPBF N 2248987.1186 E 6278618.5712 LATERAL 4 PLAN & PROFILE 21

UPSTREAM GRADING DETAILS 22-24

OUTLET STRUCTURE GRADING DETAILS 25-26
BAS'S OF BEAR'NGS STRUCTURAL DETAILS 27

TYPICAL SECTIONS 28—31
THE BASIS OF BEARINGS FOR THIS SURVEY IS THE CALIFORNIA £ BAS
COORDINATE SYSTEM, ZONE 6, NAD 83 (EPOCH 2011.00) AS R RESERVE ¥
DETERMINED LOCALLY BY A LINE BETWEEN CONTINUOUS GLOBAL MARCH AT T :

POSITIONING STATIONS (CGPS) AND/OR CONTINUOUS OPERATING
REFERENCE STATIONS (CORS) EWPP AND PPBF BEING

() DESERT

HOT SPRINGS

BEGIN
PROJECT

14. PIPE BEDDING SHALL CONFORM TO RCFC&WCD STD. DWG. NO. M815 S46°13'24.03"E AS DERIVED FROM GEODETIC VALUES PUBLISHED BY -~ & TS
EXCEPT FOR COVER <2 FEET. FOR COVER <2 FEET, CONCRETE THE CALIFORNIA SPATIAL REFERENCE CENTER (CSRC) AND/OR \&F " -2
gbtﬁj\EEYB éngSRE$|T—Z%(TEQ%TI\%GSTA:_I\IJ_CEESUl\ﬁll_%\l[l)MUTl\:'EAEngfg |T,\JRCEHNECSH NATIONAL GEODETIC SURVEY (NGS), RESPECTIVELY. ALL DISTANCES S i S
ARE U.S. FEET (GRID). GROUND DISTANCES CAN BE OBTAINED BY A il
MAXIMUM ABOVE THE TOP OF THE PIPE. DIVIDING THE GRID DISTANCES BY A COMBINATION FACTOR OF I | & e
15. @ BH—1 INDICATES SOIL BORING LOCATIONS BASED ON THE SOILS 0.99993097. - AT —
REPORT DATED DECEMBER 12, 2015 BY SOUTHERN CALIFORNIA S
GEOTECHNICAL. LOCATIONS SHOWN ARE APPROXIMATE. P T~
16. V" IS THE DEPTH OF CATCH BASINS MEASURED FROM THE TOP OF R.C.F.C. & W.C.D. STANDARD DRAWINGS R~ " ) T~
CURB TO INVERT OF CONNECTOR PIPE. JS 226 JUNCTION STRUCTURE NO.1 / | \ S S
17. CATCH BASINS SHALL BE LOCATED SO THAT LOCAL DEPRESSIONS JS 230 JUNCTION STRUCTURE NO.5 N P |
SHALL BEGIN AT EXISTING CURB RETURN JOINT, UNLESS OTHERWISE MARCH FIELD -~ = 1\ S
SPECIFIED. MH 255 MANHOLE NO.3 ~ AIR MUSEUM B I
MH 255 MANHOLE FRAME & COVER NON—ROCKING e R ~ s
18. ALL CURBS, GUTTERS, SIDEWALKS, DRIVEWAYS AND OTHER EXISTING MH 257 MANHOLE SHAFT FOR CAST PIPE YA |
IMPROVEMENTS TO BE RECONSTRUCTED IN KIND AND AT THE SAME MH 259 STANDARD DROP STEP VA /,/ P | /
ELEVATION AND LOCATION AS THE EXISTING IMPROVEMENTS UNLESS MH 260 24" MANHOLE FRAME AND COVER _ " | <&
OTHERWISE NOTED. ? : s
N [/
19. STANDARD DRAWINGS CALLED FOR ON THE PLAN AND PROFILE SHALL TS 301 TRANSITION STRUCTURE NO. 2 i/ & su. 16 @ SHT 1?9 SHT. 11
CONFORM TO DISTRICT STANDARD DRAWINGS UNLESS NOTED e SHT. 15 SHT. 14 SHT. 13 - -
OTHERWISE. M 814 ABBREVIATIONS AND SYMBOLS H//,-—-—._.i == =————= =
777777 " ~Xl e [\
20. THE CONTRACTOR IS REQUIRED TO CALL ALL UTILITY AGENCIES M~ 816 CONCRETE BULKHEAD ?;-i‘i_ ==Eat
REGARDING TEMPORARY SHORING AND SUPPORT REQUIREMENTS FOR O w0 T/ ] 7 N s — —
THE VARIOUS UTILITY LINES SHOWN ON THESE PLANS. SPPWC STANDARD DRAWINGS - e — - . SHT, 245 , . - S _
21.DURING ROUGH GRADING OPERATIONS AND PRIOR TO CONSTRUCTION LAT-3 M ;;Tg{ix,,,f;,,,l:ﬁ,ﬁ,::}VAN BUREN BLVD. —
OF PERMANENT DRAINAGE STRUCTURES, TEMPORARY DRAINAGE STD 225-2 BLANKET PROTECTION FOR PIPES T )
CONTROL SHOULD BE PROVIDED TO PREVENT PONDING WATER AND STD 380—4 CONCRETE COLLAR FOR RCP
DAMAGE TO ADJACENT PROPERTIES. STD 390—0 PRECAST RCB - INDEX MAP
22. APPROVAL OF THESE PLANS BY THE RIVERSIDE COUNTY FLOOD \\ 1" = 300°
CONTROL AND WATER CONSERVATION DISTRICT DOES NOT RELIEVE
THE DEVELOPER'S ENGINEER OF RESPONSIBILITY FOR THE CALTRANS STANDARD >
ENGINEERING DESIGN. IF FIELD CHANGES ARE REQUIRED, IT WILL BE v |
THE RESPONSIBILITY OF THE DESIGN ENGINEER TO MAKE THE Rgg 8ﬁ|§\|TN 'ENELAF%ENCRECB &
NECESEARY COEREST'ONS' , . D89 PIPE CULVERT HEADWALLS STRAIGHT & "L” END =
23. THE CONTRACTOR OR DEVELOPER SHALL SECURE ALL REQUIRED Ll
ENCROACHMENT AND OR STATE AND FEDERAL REGULATORY PERMITS PROJECT APPROVAL OF oUS3ET STRUCTURE MJPA ol
PRIOR TO THE COMMENCEMENT OF ANY WORK. %
oz
DA T e NEEme UTY BASE ENGINEER DATE: MJPA PUBLIC WORKS ENGINEER DATE: 2
APPROVED BY: Don’t Dig...Until You Call: PERMANENT BENCH MARK REVISIONS RIVERSIDE COUNIIJDFLOOD CONTROL PROJECT NO.
A LBERT A ENGINEERING CONSULTANTS US.A. Toll Free: NO. PID DX275 XX
3788 McCRAY STREET DESIGNED BY: JCC 1—800—422—4133 SEE SHEET 1 FOR DESCRIPTION WATER CONSERVATION DISTRICT PERR'S VALLEY MDP
RIVERSIDE CA. 92506 for the location RECOMMENDED FOR APPROVAL BY: APPROVED BY: DRAWING NO.
PH. (951) 686—1070 DRAWN BY: MJS of_buried ’ ‘ LINE B X X
PESORIRTES s (951) e COTR ST 2/18/20 ;o‘n‘i d‘:rjpt DESIGN ENGINEER CHIEF ENGINEER
CHECKED BY: RFS vital services. ELEV. =1532.7 <NGVD29> TlTl_E SHEEr SHEET NO.
ENGINEER, RCE C67239 DATE: BT ——— NAVD88 = NGVD29 + 2.46’ — CESCRIPTION o | o | DATE: DATE: 1T o A1

2/18/2020 3:50:11 PM
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hkkkkkhkkhkkhkkhkkhkkhkkkkkk kK kK * %

RATI ONAL METHOD

kkkkkkkkkhkkkhkhkhkkkkkkkkkkkkkkkkkkkk kK kK kK kK * %

HYDROLOGY COVPUTER PROGRAM BASED ON

RI VERSI DE COUNTY FLOOD CONTROL & WATER CONSERVATI ON DI STRI CT

( RCFCE\WCD)

(c) Copyright 1982-
(Ratio

Rel ease Date:

1978 HYDROLOGY MANUAL

2016 Advanced Engi neering Software (aes)
nal Tabling Version 23.0)

07/ 01/ 2016 License I D 1435

Anal ysi s prepared by:

kkkkkkkkkkkkhkkhkkhkkhkkkkkkk*x
* FI'RST MARCH BUI LDI NG 2
*
*

NODES 200- 201

kkkkkkkkkkkkhkkhkkhkkhkkkkkkk k%

EXI STI NG CONDI TI ON 100- YEAR

DESCRI PTI ON OF STUDY ** * % % % % % % % % % % % & % % * % % k % % % %
*
*
*

kkkkhkkhkkhkhkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkk kk k%

FI LE NAME: W\ 3933\ E200. DAT

TI ME/ DATE OF STUDY: 16: 26

USER SPECI FI ED STORM EVENT( YEAR)
SPECI FI ED M NI MUM PI PE SI ZE( | NCH)

SPECI FI ED PERCENT OF GRADI
2- YEAR, 1-HOUR PRECI PI TATI

100- YEAR, 1-HOUR PRECI PI TATI ON( | NCH)

COVWPUTED RAI NFALL | NTENSI T
STORM EVENT = 100. 00 1-

SLOPE OF | NTENSI TY DURATI ON CURVE =

RCFC&WCD HYDROLOGY MANUAL

03/ 02/ 2021

100. 00
12. 00
ENTS(DECI MAL) TO USE FOR FRI CTION SLOPE = 0.95

ON(INCH) = 0.470
= 1.220

Y DATA:

HOUR | NTENSI TY(I NCH HOUR) =  1.220
0. 5000

"C'-VALUES USED FOR RATI ONAL METHOD

NOTE: CONSI DER ALL CONFLUENCE STREAM COVBI NATI ONS
FOR ALL DOWNSTREAM ANALYSES

* USER- DEFI NED STREET- SECTI

ONS FOR COUPLED PI PEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO  STREET- CROSSFALL: CURB GUTTER- GEOMETRI ES:  MANNI NG
WDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WDTH LIP HKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW DEPTH CONSTRAI NTS:

1. Relative FlowDepth = 0.00 FEET

as (Maxi mum Al |l owabl e Street Fl ow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SI ZE PIPE WTH A FLOW CAPACI TY GREATER THAN

OR EQUAL TO THE UPSTREAM

kkkkhkkhkkhkkhkkhkhkkhkkhkkhkhkkkk k%

FLOW PROCESS FROM NODE

>>>>>RATI ONAL METHOD | NI TI

TRI BUTARY PI PE. *

kkkkhkkhkkhkhkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkk k k%

200. 00 TO NODE 201.00 IS CODE = 21

AL SUBAREA ANALYSI S<<<<<

ASSUMED | NI TI AL SUBAREA UNI FORM
DEVELOPMENT |'S: UNDEVELOPED W TH POOR COVER
TC = K*[ (LENGTH**3)/ ( ELEVATI ON CHANGE)] **. 2

I'NITI AL SUBAREA FLOW LENGT
UPSTREAM ELEVATI ON( FEET)
DOVNSTREAM ELEVATI ON( FEET)
ELEVATI ON DI FFERENCE( FEET)
TC = 0.533*[( 791.74**3)/
100 YEAR RAI NFALL | NTENSI

UNDEVELOPED WATERSHED RUNOFF COEFFI Cl ENT =

SO L CLASSIFICATION | S "B"
SUBAREA RUNOFF( CFS)
TOTAL AREA( ACRES)

6

H(FEET) = 791.74
1510. 42
= 1501.89
= 8.53
( 8.53)]**.2 =  19.027
TY(INCH HOUR) = 2. 166
. 6066
8.41
.40  TOTAL RUNOFF(CFS) = 8.41

END OF STUDY SUMVARY:
TOTAL AREA( ACRES)
PEAK FLOW RATE( CFS)

19. 03

6.4 TC(MN.)
8.41

END OF RATI ONAL METHOD ANALYSI S
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RATI ONAL METHOD

kkkkkkkkkhkkkhkhkhkkkkkkkkkkkkkkkkkkkk kK kK kK kK * %

HYDROLOGY COVPUTER PROGRAM BASED ON

RI VERSI DE COUNTY FLOOD CONTROL & WATER CONSERVATI ON DI STRI CT

( RCFCE\WCD)

(c) Copyright 1982-
(Ratio

Rel ease Date:

1978 HYDROLOGY MANUAL

2016 Advanced Engi neering Software (aes)
nal Tabling Version 23.0)

07/ 01/ 2016 License I D 1435

Anal ysi s prepared by:

kkkkkkkkkkkkhkkhkkhkkhkkkkkkk*x
* FI'RST MARCH BUI LDI NG 2
*
*

NODES 210-211

kkkkkkkkkkkkhkkhkkhkkhkkkkkkk k%

EXI STI NG CONDI TI ON 100- YEAR

DESCRI PTI ON OF STUDY ** * % % % % % % % % % % % & % % * % % k % % % %
*
*
*

kkkkhkkhkkhkhkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkk kk k%

FI LE NAME: W\ 3933\ E210. DAT

TI ME/ DATE OF STUDY: 08:49

USER SPECI FI ED STORM EVENT( YEAR)
SPECI FI ED M NI MUM PI PE SI ZE( | NCH)

SPECI FI ED PERCENT OF GRADI
2- YEAR, 1-HOUR PRECI PI TATI

100- YEAR, 1-HOUR PRECI PI TATI ON( | NCH)

03/ 03/ 2021

100. 00
12. 00
ENTS(DECI MAL) TO USE FOR FRI CTION SLOPE = 0.95

ON( I NCH) 0.470
1. 220

COWPUTED RAI NFALL | NTENSI TY DATA:

STORM EVENT = 100. 00 1-

SLOPE OF | NTENSI TY DURATI ON CURVE =

RCFC&WCD HYDROLOGY MANUAL

HOUR | NTENSI TY( | NCH HOUR)
0. 5000
"C'-VALUES USED FOR RATI ONAL METHOD

1. 220

NOTE: CONSI DER ALL CONFLUENCE STREAM COVBI NATI ONS
FOR ALL DOWNSTREAM ANALYSES

* USER- DEFI NED STREET- SECTI

ONS FOR COUPLED PI PEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO  STREET- CROSSFALL: CURB GUTTER- GEOMETRI ES:  MANNI NG
WDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WDTH LIP HKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW DEPTH CONSTRAI NTS:

1. Relative FlowDepth = 0.00 FEET

as (Maxi mum Al |l owabl e Street Fl ow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SI ZE PIPE WTH A FLOW CAPACI TY GREATER THAN

OR EQUAL TO THE UPSTREAM

kkkkhkkhkkhkkhkkhkhkkhkkhkkhkhkkkk k%

FLOW PROCESS FROM NODE

>>>>>RATI ONAL METHOD | NI TI

TRI BUTARY PI PE. *

kkkkhkkhkkhkhkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkk k k%

210. 00 TO NODE 211.00 IS CODE = 21

AL SUBAREA ANALYSI S<<<<<

ASSUMED | NI TI AL SUBAREA UNI FORM
DEVELOPMENT |'S: UNDEVELOPED W TH FAI R COVER
TC = K*[ (LENGTH**3)/ ( ELEVATI ON CHANGE)] **. 2

I'NITI AL SUBAREA FLOW LENGT
UPSTREAM ELEVATI ON( FEET)
DOVNSTREAM ELEVATI ON( FEET)
ELEVATI ON DI FFERENCE( FEET)
TC = 0.709*[ ( 1026.40%*3)/
100 YEAR RAI NFALL | NTENSI

UNDEVELOPED WATERSHED RUNOFF COEFFI Cl ENT =

SO L CLASSIFICATION | S "B"
SUBAREA RUNOFF( CFS)
TOTAL AREA( ACRES)

9

H(FEET) = 1026.40
1520. 99
= 1508.27
= 12.72
( 12.72)]**.2 =  27.339
TY(I NCH HOUR) = 1.807
. 5697
9.32
.05 TOTAL RUNOFF(CFS) = 9.32

END OF STUDY SUMVARY:
TOTAL AREA( ACRES)
PEAK FLOW RATE( CFS)

27.34

9.1 TC(MN.)
9.32

END OF RATI ONAL METHOD ANALYSI S



PROPOSED CONDITION



hkkkkkhkhhkhhkhhkhkhkkkkkkkkk k* & *

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk Kk Kk k k k%

RATI ONAL METHOD HYDROLOGY COVPUTER PROGRAM BASED ON
RI VERSI DE COUNTY FLOOD CONTROL & WATER CONSERVATI ON DI STRI CT

( RCFCE\WCD)

(c) Copyright 1982-2
(Ration

Rel ease Date:

An

kkkkkkkkkkkkhkkhkkhkkhkkkkkkk*x
* FI'RST MARCH BUI LDI NG 2
*
*

NODES 100-173

kkkkkkkkkkhkkhkkhkhkkhkkhkkkkkkk*

DESCRI PTI ON OF STUD

PROPOSED CONDI TI ON 100- YEAR

1978 HYDROLOGY MANUAL

016 Advanced Engi neering Software (aes)
al Tabling Version 23.0)

07/ 01/ 2016 License I D 1435

al ysis prepared by:

kkkkkkkkkkkkkkhkkhkkhkkkkkkk*k
*
*
*
kkkkkkkkkkkkkkhkkhkkkkkkhkkhkkhkkhkkhkkhkkhkkhkkkkkkkk k%

FI LE NAME: W\ 3933\ P100. DAT

TI ME/ DATE OF STUDY: 15:35 0

USER SPECI FI ED STORM EVENT(

SPECI FI ED M NI MUM PI PE SI ZE( | NCH)

3/ 02/ 2021

YEAR) 100. 00
12. 00

SPECI FI ED PERCENT OF GRADI ENTS(DECI MAL) TO USE FOR FRI CTION SLOPE = 0.95

2- YEAR, 1-HOUR PRECI PI TATI ON( | NCH)
100- YEAR, 1-HOUR PRECI PI TATI ON( | NCH)

0. 470
1.220

COWPUTED RAI NFALL | NTENSI TY DATA:

STORM EVENT = 100. 00

RCFC&WCD HYDROLOGY MANUAL "

1- HOUR | NTENSI TY( | NCH HOUR)
SLOPE OF | NTENSI TY DURATI ON CURVE =

= 1. 220

0. 5000
C'-VALUES USED FOR RATI ONAL METHOD

NOTE: CONSI DER ALL CONFLUENCE STREAM COVBI NATI ONS
FOR ALL DOWNSTREAM ANALYSES
* USER- DEFI NED STREET- SECTI ONS FOR COUPLED PI PEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO  STREET- CROSSFALL: CURB GUTTER- GEOMETRI ES:  MANNI NG
WDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WDTH LIP HKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW DEPTH CONSTRAI NTS:

1. Relative FlowDepth = 0.00 FEET

as (Maxi mum Al |l owabl e Street Fl ow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SI ZE PIPE WTH A FLOW CAPACI TY GREATER THAN
OR EQUAL TO THE UPSTREAM TRI BUTARY PI PE. *

kkkkhkkhkkhkkhkkhkkhkhkkhkkhkhkkkk k%

FLOW PROCESS FROM NODE 1

kkkkkkhkkkkhkkhkkhkkhkkhkkhkkkkkkhkkhkkhkkhkkkkhkkkkkkkkk k%

00. 00 TO NCDE 101.00 IS CODE = 21

>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<

ASSUMED | NI TI AL SUBAREA UNI FORM
DEVELOPNMENT |'S COMMERCI AL
TC = K*[ (LENGTH**3)/ ( ELEVATI ON CHANGE)] **. 2

I NI TI AL SUBAREA FLOW LENGTH( FEET)

UPSTREAM ELEVATI ON( FEET)
DOVNSTREAM ELEVATI ON( FEET)
ELEVATI ON DI FFERENCE( FEET)
TC = 0.303*[( 275.70%*3)/(

100 YEAR RAI NFALL | NTENSI TY( | NCH HOUR)
COMVERCI AL DEVELOPMENT RUNOFF COEFFI CI ENT =

SO L CLASSIFICATION | S "B"
SUBAREA RUNOFF( CFS)
TOTAL AREA( ACRES)

0.

kkkkhkkhkkhkkhkkhkkhkhkhkkhkkkkkk k%

FLOW PROCESS FROM NODE 1

= 275.70
1509. 93

1503. 88
6. 05

6.05)]**. 2

6. 159

3.808
. 8806

2.01
60

TOTAL RUNOFF( CFS) 2.01

kkkkkkhkhkhkkhkkhkkhkkhkkkkkkhkkkkhkkhkkhkkhkkhkkhkkhkkkkkkk k%

01. 00 TO NCDE 112.00 IS CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US|I NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM FEET) = 1499.88 DOASTREAM FEET) = 1498.12

FLOVLENGTH(FEET) = 497.59 MANNING S N = 0.012

DEPTH OF FLONIN 12.0 INCH PIPE IS 8.9 | NCHES

Pl PE- FLOW VELOCI TY(FEET/ SEC.) = 3.21

ESTI MATED PI PE DI AVETER(INCH) = 12.00 NUMBER OF PIPES = 1

Pl PE- FLOW CFS) = 2.01

PIPE TRAVEL TIME(MN.) = 2.58 Tc(MN) =  8.74

LONGEST FLOWPATH FROM NODE  100.00 TO NODE ~ 112.00 = 773.29 FEET.
R R R RS R R R R RS RS R R R R R R R R R R R R R R R R R R R R R SRR R R R R R R R R R R RS EEEEEEEEEEEEEEEEEEEEES]

FLON PROCESS FROM NODE ~ 112.00 TO NODE ~ 112.00 IS CODE = 1

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMB = 2

CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MN.) =  8.74

RAINFALL | NTENSI TY(INCH/ HR) = 3.20

TOTAL STREAM AREA( ACRES) = 0. 60

PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.01
R R R RS R R R R RS RS R R R R SRR R R R R R R R R R R R R R R SRR R R R R R R R R R R R RS EEEEEEEEEEREEEEEEEEEEES]

FLON PROCESS FROM NODE ~ 110.00 TO NODE  111.00 IS CODE = 21



>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<

ASSUMED | NI TI AL SUBAREA UNI FORM
DEVELOPNMENT |'S COMMERCI AL
TC = K*[ (LENGTH**3)/ ( ELEVATI ON CHANGE)] **. 2

I NI TI AL SUBAREA FLOW LENGTH( FEET) = 255.58
UPSTREAM ELEVATI ON( FEET) = 1509. 93
DONNSTREAM ELEVATI ON( FEET) = 1501. 21
ELEVATI ON DI FFERENCE( FEET) = 8.72

TC = 0.303*[( 255.58**3)/( 8.72)]**.2 =  5.470
100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.041
COMMVERCI AL DEVELOPMENT RUNOFF COEFFI Cl ENT = . 8815

SO L CLASSIFICATION | S "B"

SUBAREA RUNOFF(CFS) = 8. 90

TOTAL AREA(ACRES) = 2.50 TOTAL RUNCFF(CFS) = 8.90

R

FLOW PROCESS FROM NODE 111. 00 TO NODE 112.00 IS CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US|I NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM FEET) = 1498.21 DOANSTREAM FEET) = 1498.12

FLOVLENGTH(FEET) =  36.92 MANNING S N = 0.012

DEPTH OF FLONIN 24.0 INCH PIPE IS 15.6 | NCHES

Pl PE- FLOW VELOCI TY(FEET/ SEC.) = 4.12

ESTI MATED PI PE DI AVETER(I NCH) = 24.00 NUMBER OF PIPES = 1

Pl PE- FLOW CFS) = 8. 90

PIPE TRAVEL TIME(MN.) = 0.15  Tc(MN.) =  5.62

LONGEST FLOWPATH FROM NODE ~ 110.00 TO NODE ~ 112.00 = 292.50 FEET.
R R R RS R R R R RS R R R R R R SRR RS R R R R R R R R R R R R R SRR R R R R R R R R R R R RS EEEEEEEEEEREEEEEEEEEEES]

FLON PROCESS FROM NODE ~ 112.00 TO NODE ~ 112.00 IS CODE = 1

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVPUTE VARI QUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER COF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATI ON(M N.) 5. 62

RAI NFALL | NTENSI TY( | NCH HR) 3.99

TOTAL STREAM AREA( ACRES) = 2.50

PEAK FLOW RATE(CFS) AT CONFLUENCE = 8. 90

** CONFLUENCE DATA **

STREAM RUNOFF Tc | NTENSI TY AREA

NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 2.01 8. 74 3.197 0. 60
2 8. 90 5. 62 3.987 2.50

RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc I NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 10. 20 5. 62 3. 987
2 9.15 8.74 3.197
COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 10.20 Tc(MN.) =  5.62
TOTAL AREA(ACRES) = 3.1
LONGEST FLOWPATH FROM NODE  100.00 TO NODE ~ 112.00 = 773.29 FEET.

T

FLOW PROCESS FROM NODE 112. 00 TO NODE 122.00 1S CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US|I NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM FEET) = 1498.11 DOANNSTREAM FEET) = 1497.83

FLOVLENGTH(FEET) = 113.00 MANNING S N = 0.012

DEPTH OF FLONIN 24.0 INCH PIPE IS 17.1 | NCHES

Pl PE- FLOW VELOCI TY(FEET/SEC.) = 4.25

ESTI MATED PI PE DI AVETER(I NCH) = 24.00 NUMBER OF PIPES = 1

Pl PE- FLOW CFS) = 10. 20

PIPE TRAVEL TIME(MN.) = 0.44 Tc(MN.) =  6.06

LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE ~ 122.00 = 886.29 FEET.
R R R R SRR R R RS SRR R R R R SRR RS R R R R R R R R R R R R R SRR R R R R R R R R R R R RS EEEEEEEEEEREEEEEEEEEEES]

FLON PROCESS FROM NODE ~ 122.00 TO NODE ~ 122.00 IS CODE = 1

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS

= 2
CONFLUENCE VALUES USED FOR |

NDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(M N.) = 6. 06
RAI NFALL | NTENSI TY(I NCH HR) = 3.84
TOTAL STREAM AREA( ACRES) = 3.10
PEAK FLOW RATE( CFS) AT CONFLUENCE = 10. 20

R

FLOW PROCESS FROM NODE 120. 00 TO NODE 121.00 IS CODE = 21

>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<

ASSUMED | NI TI AL SUBAREA UNI FORM
DEVELOPNMENT |'S COMMERCI AL
TC = K*[ (LENGTH**3)/ ( ELEVATI ON CHANGE) ] **. 2



* %

I NI TI AL SUBAREA FLOW LENGTH(FEET) =  299.78
UPSTREAM ELEVATI ON(FEET) =  1505. 02

DOVNSTREAM ELEVATI ON( FEET) 1501. 21

ELEVATI ON DI FFERENCE( FEET) 3.81

TC = 0.303*[( 299.78**3)/( 3.81)]**.2 =
100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 3.546
COMMVERCI AL DEVELOPMENT RUNOFF COEFFI Cl ENT = . 8795

SO L CLASSIFICATION | S "B"

SUBAREA RUNOFF(CFS) = 7.02

TOTAL AREA(ACRES) = 2.25 TOTAL RUNOFF(CFS) = 7.02

7.104

L

FLOW PROCESS FROM NODE 121. 00 TO NODE 122.00 1S CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US|I NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

* %

ELEVATI ON DATA: UPSTREAM FEET) = 1498.21 DOANNSTREAM FEET) = 1497.85

FLOVLENGTH(FEET) =  36.92 MANNING S N = 0.012

DEPTH OF FLONIN 18.0 INCH PIPE IS 10.5 | NCHES

Pl PE- FLOW VELOCI TY(FEET/ SEC.) = 6.58

ESTI MATED PI PE DI AVETER(I NCH) = 18.00 NUMBER OF PIPES = 1

Pl PE- FLOW CFS) = 7.02

PIPE TRAVEL TIME(MN.) = 0.09 Tc(MN) =  7.20

LONGEST FLOWPATH FROM NODE ~ 120.00 TO NODE ~ 122.00 = 336. 70 FEET.
IR R R R SRR R R RS RS R SRR RS RS R R R R R R R R R R R R R R R E R R R R R R R R R SRR SRR EEEEEEEEEEEEEEEEES]
FLON PROCESS FROM NODE ~ 122.00 TO NODE ~ 122.00 IS CODE = 1

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVPUTE VARI QUS CONFLUENCED STREAM VALUES<<<<<

* %

TOTAL NUMBER COF STREAMS = 2
CONFLUENCE VALUES USED FOR |

NDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MN.) =  7.20

RAINFALL | NTENSI TY(INCH/ HR) = 3.52

TOTAL STREAM AREA( ACRES) = 2.25

PEAK FLOW RATE(CFS) AT CONFLUENCE = 7.02

** CONFLUENCE DATA **

STREAM RUNOFF Tc | NTENSI TY AREA

NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 10. 20 6. 06 3.838 3.10
1 9.15 9.19 3.117 3.10
2 7.02 7.20 3.523 2.25

RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc I NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 16. 11 6. 06 3.838
2 16. 38 7.20 3.523
3 15. 36 9.19 3.117
COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 16.38 Tc(MN.) =  7.20
TOTAL AREA(ACRES) = 5.3
LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE ~ 122.00 = 886. 29 FEET.

L

FLOW PROCESS FROM NODE 122. 00 TO NODE 132.00 IS CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US|I NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

* %

ELEVATI ON DATA: UPSTREAM FEET) = 1497.82 DOANSTREAM FEET) = 1496. 88

FLOVLENGTH(FEET) = 378.01 MANNING S N = 0.012

DEPTH OF FLONIN 30.0 INCH PIPE IS 19.5 | NCHES

Pl PE- FLOW VELOCI TY(FEET/SEC.) = 4.84

ESTI MATED PI PE DI AVETER(I NCH) = 30.00 NUMBER OF PIPES = 1

Pl PE- FLOW CFS) = 16. 38

PIPE TRAVEL TIME(MN.) = 1.30 Tc(MN) =  8.50

LONGEST FLOWPATH FROM NODE  100.00 TO NODE  132.00 =  1264.30 FEET.
LR R R R SRR R R RS RS R SRR R R SRR R R R R R R R R R R R R R E R R R R R R R R R EEEEEEEEEEEEEEEEEEEEEESES]
FLON PROCESS FROM NODE ~ 132.00 TO NODE  132.00 IS CODE = 1

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<

* %

TOTAL NUMBER OF STREAMS

= 2
CONFLUENCE VALUES USED FOR |

NDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(M N.) = 8.50
RAI NFALL I NTENSI TY(I NCH HR) = 3.24
TOTAL STREAM AREA( ACRES) = 5.35
PEAK FLOW RATE( CFS) AT CONFLUENCE = 16. 38

L

FLOW PROCESS FROM NODE 130. 00 TO NODE 131.00 IS CODE = 21

>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<

ASSUMED | NI TI AL SUBAREA UNI FORM
DEVELOPNMENT |'S COMMERCI AL
TC = K*[ (LENGTH**3)/ ( ELEVATI ON CHANGE)] **. 2

I NI TI AL SUBAREA FLOW LENGTH( FEET) = 172. 64
UPSTREAM ELEVATI ON( FEET) = 1505. 74
DONNSTREAM ELEVATI ON( FEET) = 1503. 64
ELEVATI ON DI FFERENCE( FEET) = 2.10



TC = 0.303*[( 172.64**3)/( 2.10)]1**. 2
100 YEAR RAI NFALL | NTENSI TY( | NCH HOUR) =
COMMVERCI AL DEVELOPMENT RUNOFF COEFFI CI ENT = . 8811

SO L CLASSIFICATION | S "B"

SUBAREA RUNOFF(CFS) = 1.39

TOTAL AREA(ACRES) = 0.40 TOTAL RUNOFF(CFS) = 1.39

R

FLOW PROCESS FROM NODE 131. 00 TO NODE 132.00 IS CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US|I NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM FEET) = 1500.31 DOANSTREAM FEET) = 1497.54
FLOW LENGTH( FEET) = 16. 37 MANNING S N = 0.012

ESTI MATED PI PE DI AMETER( |1 NCH) | NCREASED TO 12. 000

DEPTH OF FLOWIN 12.0 INCH PIPE IS 2.4 | NCHES

Pl PE- FLOW VELCCI TY( FEET/ SEC.) = 12.22

ESTI MATED PI PE DI AVETER(I NCH) = 12.00 NUMBER OF PIPES = 1

Pl PE- FLOW CFS) = 1.39

PIPE TRAVEL TIME(MN.) = 0.02 Tc(MN.) = 577

LONGEST FLOWPATH FROM NODE ~ 130.00 TO NODE  132.00 = 189. 01 FEET.
R R R RS R R R R R SRR R SRR RS R R R R R R R R R R R R R R R R SRR R R R R R R R R R R RS EEEEEEEEEEEEEEEEEEEEES]

FLON PROCESS FROM NODE ~ 132.00 TO NODE  132.00 IS CODE = 1

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVPUTE VARI QUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER COF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATI ON(M N. ) 5.77

RAI NFALL | NTENSI TY( | NCH HR) 3.93

TOTAL STREAM AREA( ACRES) = 0. 40

PEAK FLOW RATE(CFS) AT CONFLUENCE = 1.39

** CONFLUENCE DATA **

STREAM RUNOFF Tc | NTENSI TY AREA

NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 16. 11 7.41 3.471 5.35
1 16. 38 8.50 3.241 5.35
1 15. 36 10. 54 2.911 5.35
2 1.39 5.77 3.934 0. 40

RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc I NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 13.93 5.77 3.934
2 17.33 7.41 3.471
3 17.52 8.50 3. 241
4 16. 39 10. 54 2.911
COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 17.52 Tc(MN.) =  8.50
TOTAL AREA(ACRES) = 5.8
LONGEST FLOWPATH FROM NODE  100.00 TO NODE  132.00 =  1264.30 FEET.

T

FLOW PROCESS FROM NODE 132. 00 TO NODE 172.00 1S CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US|I NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM FEET) = 1496.87 DOANNSTREAM FEET) = 1496.59

FLOVLENGTH(FEET) = 110.73 MANNING S N = 0.012

DEPTH OF FLONIN 30.0 INCH PIPE IS 20.4 | NCHES

Pl PE- FLOW VELOCI TY(FEET/ SEC.) = 4.93

ESTI MATED PI PE DI AVETER(I NCH) = 30.00 NUMBER OF PIPES = 1

Pl PE- FLOW CFS) = 17.52

PIPE TRAVEL TIME(MN.) = 0.37 Tc(MN.) =  8.87

LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE  172.00 =  1375.03 FEET.

T

FLOW PROCESS FROM NODE 172.00 TO NODE 172.00 1S CODE = 10

>>>>>MAl N- STREAM MEMORY COPI ED ONTO MEMORY BANK # 1 <<<<<

R

FLOW PROCESS FROM NODE 140. 00 TO NODE 141.00 IS CODE = 21

>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<

ASSUMED | NI TI AL SUBAREA UNI FORM
DEVELOPNMENT |'S COMMERCI AL
TC = K*[ (LENGTH**3)/ ( ELEVATI ON CHANGE) ] **. 2

I NI TI AL SUBAREA FLOW LENGTH( FEET) = 84.50
UPSTREAM ELEVATI ON( FEET) = 1505. 46
DONNSTREAM ELEVATI ON( FEET) = 1504. 33
ELEVATI ON DI FFERENCE( FEET) = 1.13

TC = 0.303*[(  84.50%*3)/( 1.13)]**.2 = 4.237
COVPUTED TI ME OF CONCENTRATI ON | NCREASED TO 5 M N.

100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.226

COMMVERCI AL DEVELOPMENT RUNOFF COEFFI CI ENT = . 8821

SO L CLASSIFICATION | S "B"

SUBAREA RUNOFF(CFS) = 0.37

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37



* %

L

FLOW PROCESS FROM NODE 141. 00 TO NODE 151.00 IS CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US|I NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

* %

ELEVATI ON DATA: UPSTREAM FEET) = 1502.00 DOANSTREAM FEET) = 1501.51
FLOW LENGTH( FEET) = 114.83 MANNING S N = 0.012

ESTI MATED PI PE DI AMETER( | NCH) | NCREASED TO 12. 000

DEPTH OF FLOWIN 12.0 INCH PIPE IS 3.2 | NCHES

PI PE- FLOW VELOCI TY(FEET/ SEC.) =  2.25

ESTI MATED PI PE DI AVETER(INCH) = 12.00  NUMBER OF PIPES = 1

PI PE- FLON CFS) = 0.37

PIPE TRAVEL TIME(MN.) = 0.85 Tc(MN) =  5.85

LONGEST FLOAPATH FROM NODE ~ 140.00 TO NODE ~ 151.00 = 199. 33 FEET.
LR R R R SRR RS R R EEEEE R SRR SRR EEEEEEREEEEEEEEEEREEEEEEEEREREREEEEEEEEEEESEES
FLOW PROCESS FROM NODE ~ 151.00 TO NODE ~ 151.00 IS CODE = 1

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<

* %

TOTAL NUMBER OF STREAMS

= 2
CONFLUENCE VALUES USED FOR |

NDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(M N.) = 5.85
RAI NFALL I NTENSI TY(I NCH HR) = 3.91
TOTAL STREAM AREA( ACRES) = 0.10
PEAK FLOW RATE( CFS) AT CONFLUENCE = 0.37

L

FLOW PROCESS FROM NODE 150. 00 TO NODE 151.00 IS CODE = 21

>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<

* %

ASSUMED | NI TI AL SUBAREA UNI FORM
DEVELOPNMENT |'S COMMERCI AL
TC = K*[ (LENGTH**3)/ ( ELEVATI ON CHANGE)] **. 2

I NI TI AL SUBAREA FLOW LENGTH( FEET) = 84.50
UPSTREAM ELEVATI ON( FEET) = 1505. 46
DONNSTREAM ELEVATI ON( FEET) = 1504. 33
ELEVATI ON DI FFERENCE( FEET) = 1.13

TC = 0.303*[(  84.50%*3)/( 1.13)]**.2 = 4.237
COVPUTED TI ME OF CONCENTRATI ON | NCREASED TO 5 M N.
100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.226
COMMVERCI AL DEVELOPMENT RUNOFF COEFFI CI ENT = . 8821

SO L CLASSIFICATION | S "B"

SUBAREA RUNOFF( CFS) = 0. 37

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37

LR R R R SRR RS R R EEEEE R SRR EEEEEEEEREEEEEEEEEEREEEEEEEEREREREEEEEEEEEEEES
FLOW PROCESS FROM NODE 151. 00 TO NODE 151.00 IS CODE = 1

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVPUTE VARI QUS CONFLUENCED STREAM VALUES<<<<<

* %

TOTAL NUMBER COF STREAMS = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATI ON(M N.) 5.00

RAI NFALL | NTENSI TY( | NCH HR) 4.23

TOTAL STREAM AREA( ACRES) = 0.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.37

** CONFLUENCE DATA **

STREAM RUNOFF Tc | NTENSI TY AREA

NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 0.37 5.85 3. 907 0.10
2 0.37 5.00 4.226 0.10

RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc I NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 0. 69 5.00 4.226
2 0.72 5.85 3.907
COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 0.72 Tc(MN.) =  5.85
TOTAL AREA(ACRES) = 0.2
LONGEST FLOWPATH FROM NODE ~ 140.00 TO NODE  151.00 = 199. 33 FEET.

L

FLOW PROCESS FROM NODE 151. 00 TO NODE 161.00 IS CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US|I NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

* %

ELEVATI ON DATA: UPSTREAM FEET) = 1501.50 DOANSTREAM FEET) = 1501.00
FLOW LENGTH( FEET) = 114.83 MANNING S N = 0.012

ESTI MATED PI PE DI AMETER( | NCH) | NCREASED TO 12. 000

DEPTH OF FLOWIN 12.0 INCH PIPE IS 4.4 | NCHES

Pl PE- FLOW VELOCI TY(FEET/SEC.) = 2.73

ESTI MATED PI PE DI AVETER(I NCH) = 12.00 NUMBER OF PIPES = 1

Pl PE- FLOW CFS) = 0.72

PIPE TRAVEL TIME(MN.) = 0.70 Tc(MN.) =  6.55

LONGEST FLOWPATH FROM NODE ~ 140.00 TO NODE  161.00 = 314.16 FEET.

L

FLOW PROCESS FROM NODE 161. 00 TO NODE 161.00 IS CODE = 1



>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER COF STREAMS = 2
CONFLUENCE VALUES USED FOR |

NDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(M N.) = 6.55
RAI NFALL | NTENSI TY(I NCH HR) = 3.69
TOTAL STREAM AREA( ACRES) = 0. 20
PEAK FLOW RATE( CFS) AT CONFLUENCE = 0.72

R

FLOW PROCESS FROM NODE 160. 00 TO NODE 161.00 IS CODE = 21

>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<

ASSUMED | NI TI AL SUBAREA UNI FORM
DEVELOPNMENT |'S COMMERCI AL
TC = K*[ (LENGTH**3)/ ( ELEVATI ON CHANGE)] **. 2

I NI TI AL SUBAREA FLOW LENGTH( FEET) = 84. 32
UPSTREAM ELEVATI ON( FEET) = 1505. 46
DONNSTREAM ELEVATI ON( FEET) = 1504. 32
ELEVATI ON DI FFERENCE( FEET) = 1.14

TC = 0.303*[(  84.32%*3)/( 1.14)]**.2 = 4.224
COVPUTED TI ME OF CONCENTRATI ON | NCREASED TO 5 M N.
100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.226
COMMVERCI AL DEVELOPMENT RUNOFF COEFFI CI ENT = . 8821

SO L CLASSIFICATION | S "B"

SUBAREA RUNOFF( CFS) = 0.37
TOTAL AREA(ACRES) = 0.10 TOTAL RUNCFF(CFS) = 0.37

LR R R SRR E SRR E R R E R R R SRR EEEEEEEEEEREREEEEEEREEEREREEEEEEREREEEREEEEEEESEESSES
FLOW PROCESS FROM NODE 161. 00 TO NODE 161.00 IS CODE = 1

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVPUTE VARI QUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER COF STREAMS = 2
CONFLUENCE VALUES USED FOR |

NDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MN.) =  5.00

RAINFALL | NTENSI TY(INCH HR) =  4.23

TOTAL STREAM AREA( ACRES) = 0.10

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.37

** CONFLUENCE DATA **

STREAM RUNOFF Tc | NTENSI TY AREA

NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 0. 69 5.71 3. 955 0.20
1 0.72 6.55 3. 692 0.20
2 0. 37 5.00 4.226 0.10

RAI NFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **

STREAM RUNOFF Tc I NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 0.98 5.00 4.226
2 1.04 5.71 3. 955
3 1.04 6.55 3.692
COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1.04 Tc(MN) =  6.55
TOTAL AREA(ACRES) = 0.3
LONGEST FLOWPATH FROM NODE ~ 140.00 TO NODE  161.00 = 314. 16 FEET.

T

FLOW PROCESS FROM NODE 161. 00 TO NODE 171.00 IS CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US|I NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM FEET) = 1500.98 DOANSTREAM FEET) = 1500.51
FLOW LENGTH( FEET) = 114.83 MANNING S N = 0.012

ESTI MATED PI PE DI AMETER( | NCH) | NCREASED TO 12. 000

DEPTH OF FLOWIN 12.0 INCH PIPE IS 5.5 I NCHES

Pl PE- FLOW VELOCI TY(FEET/SEC.) = 2.96

ESTI MATED PI PE DI AVETER(I NCH) = 12.00 NUMBER OF PIPES = 1

Pl PE- FLOW CFS) = 1.04

PIPE TRAVEL TIME(MN.) = 0.65 Tc(MN) =  7.20

LONGEST FLOWPATH FROM NODE ~ 140.00 TO NODE ~ 171.00 = 428.99 FEET.
R R R RS R R R R RS R SR SRR R R R R RS R R R R R R R R R R R R RS R R R R R R R R R R R R R RS EEEEEEEEEEEEEEEEEEEEES]

FLON PROCESS FROM NODE ~ 171.00 TO NODE ~ 171.00 IS CODE = 1

>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER COF STREAMS = 2
CONFLUENCE VALUES USED FOR |

NDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(M N.) = 7.20
RAI NFALL | NTENSI TY(I NCH HR) = 3.52
TOTAL STREAM AREA( ACRES) = 0.30
PEAK FLOW RATE( CFS) AT CONFLUENCE = 1.04

R

FLOW PROCESS FROM NODE 170. 00 TO NODE 171.00 IS CODE = 21

>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<

ASSUMED | NI TI AL SUBAREA UNI FORM
DEVELOPMENT | S COMVERCI AL



TC = K*[ (LENGTH**3)/ ( ELEVATI ON CHANGE)] **. 2

I'NITI AL SUBAREA FLOW LENGTH(FEET) =  84.50
UPSTREAM ELEVATI ON(FEET) =  1505. 46

DOVNSTREAM ELEVATI ON( FEET) =  1504. 33

ELEVATI ON DI FFERENCE( FEET) = 1.13

TC = 0.303*[(  84.50%*3)/( 1.13)]**.2 = 4.237

COWUTED TI ME OF CONCENTRATI ON | NCREASED TO 5 M N.

100 YEAR RAI NFALL | NTENSI TY(I NCH HOUR) = 4.226
COMMVERCI AL DEVELOPMENT RUNOFF COEFFI CI ENT = . 8821
SO L CLASSIFICATION | S "B"
SUBAREA RUNOFF(CFS) = 0.37
TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS) = 0.37
R R R RS R R R R RS RS R SRR R SRR R R R R R R R R R R R R R RS R R R R R R R R R R R R R RS EEEEEEEEEEEEEEEEEEEEES]
FLON PROCESS FROM NODE ~ 171.00 TO NODE ~ 171.00 IS CODE = 1
>>>>>DES| GNATE | NDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COVMPUTE VARI OUS CONFLUENCED STREAM VALUES<<<<<
TOTAL NUMBER OF STREAMB = 2
CONFLUENCE VALUES USED FOR | NDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MN.) =  5.00
RAINFALL | NTENSI TY(INCH HR) =  4.23
TOTAL STREAM AREA( ACRES) = 0.10
PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.37
** CONFLUENCE DATA **
STREAM RUNOFF Tc | NTENSI TY AREA
NUVBER (CFS) (MN.) (I NCH HOUR) ( ACRE)
1 0.98 5. 66 3.972 0.30
1 1.04 6. 36 3.748 0.30
1 1.04 7.20 3.522 0.30
2 0.37 5.00 4.226 0.10
RAINFALL | NTENSI TY AND TI ME OF CONCENTRATI ON RATI O
CONFLUENCE FORMULA USED FOR 2 STREAMS.
** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc I NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 1.24 5.00 4.226
2 1.33 5. 66 3.972
3 1.37 6. 36 3.748
4 1.35 7.20 3.522
COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 1.37 Tc¢(MN) =  6.36
TOTAL AREA(ACRES) = 0.4
LONGEST FLOWPATH FROM NODE ~ 140.00 TO NODE ~ 171.00 = 428.99 FEET.
R R R RS R R R R R SRR R R R R R R R R R R R R R R R R R R R R R SRR R R R R R R R R R R R RS EEEEEEEEEEREEEEEEEEEEES]
FLON PROCESS FROM NODE ~ 171.00 TO NODE ~ 172.00 IS CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US|I NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM FEET) = 1500.50 DOANSTREAM FEET) = 1496.68

FLOVLENGTH(FEET) =  88.01 MANNING S N = 0.012

ESTI MATED Pl PE DI AVETER(I NCH) | NCREASED TO 12. 000

DEPTH OF FLONIN 12.0 INCH PIPE IS 3.4 | NCHES

Pl PE- FLOW VELOCI TY(FEET/SEC.) = 7.48

ESTI MATED PI PE DI AVETER(I NCH) = 12.00 NUMBER OF PIPES = 1

Pl PE- FLOW CFS) = 1.37

PIPE TRAVEL TIME(MN.) = 0.20 Tc(MN.) =  6.56

LONGEST FLOWPATH FROM NODE ~ 140.00 TO NODE ~ 172.00 = 517.00 FEET.
R R R RS R R R R RS RS R SRR R SRR RS R R R R R R R R R R R R R SRR R R R R R R SRR R R RS EEEEEEEEEEREEEEEEEEEEES]

FLON PROCESS FROM NODE ~ 172.00 TO NODE ~ 172.00 IS CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 W TH THE MAI N- STREAM MEMORY<<<<<

* %

MAI N STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc I NTENSI TY AREA
NUVBER (CFS) (MN.) (INCH HOUR)  (ACRE)
1 1.24 5.20 4.143 0.40
2 1.33 5.86 3.905 0.40
3 1.37 6.56 3.691 0.40
4 1.35 7.40 3. 475 0.40
LONGEST FLOWPATH FROM NODE  140.00 TO NODE ~ 172.00 = 517.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc I NTENSI TY AREA
NUVBER (CFS) (MN.)  (INCH HOUR)  (ACRE)
1 13.93 6.17 3. 805 5.75
2 17.33 7.79 3.387 5.75
3 17.52 8. 87 3.172 5.75
4 16. 39 10. 93 2.858 5.75
LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE  172.00 =  1375.03 FEET.

* %

PEAK FLOW RATE TABLE **

STREAM  RUNCFF Tc I NTENSI TY
NUVBER (CFS) (MN.) (I NCH HOUR)
1 12.99 5.20 4.143
2 14.56 5. 86 3.905
3 15.22 6.17 3.805
4 15.97 6.56 3.691
5 17.82 7.40 3. 475
6 18. 65 7.79 3.387
7 18.76 8. 87 3.172



8 17.50 10. 93 2.858

COVPUTED CONFLUENCE ESTI MATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 18.76 Tc(MN.) =  8.87
TOTAL AREA(ACRES) = 6.2

R

FLOW PROCESS FROM NODE 172.00 TO NODE 172.00 1S CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<

R

FLOW PROCESS FROM NODE 172.00 TO NODE 173.00 IS CODE = 31

>>>>>COVPUTE Pl PE- FLOW TRAVEL TI ME THRU SUBAREA<<<<<
>>>>>US|I NG COVPUTER- ESTI MATED PI PESI ZE ( NON- PRESSURE FLOW <<<<<

ELEVATI ON DATA: UPSTREAM FEET) = 1496.58 DOANNSTREAM FEET) = 1496.55

FLOVLENGTH(FEET) =  12.35 MANNING S N = 0.012
DEPTH OF FLONIN 30.0 INCH PIPE IS 21.9 | NCHES

Pl PE- FLOW VELOCI TY(FEET/SEC.) =  4.90

ESTI MATED PI PE DI AVETER(I NCH) = 30.00 NUMBER OF PIPES = 1

Pl PE- FLOW CFS) = 18.76

PIPE TRAVEL TIME(MN.) = 0.04 Tc(MN.) =  8.92

LONGEST FLOWPATH FROM NODE ~ 100.00 TO NODE  173.00 =  1387.38 FEET.

END OF STUDY SUMVARY:
TOTAL AREA( ACRES)
PEAK FLOW RATE( CFS)
*%* PEAK FLOW RATE TABLE ***

6.2 TO(MN) = 8.92
18.76

QCFS) Tc(MN.)
1 12. 99 5.25
2 14. 56 5. 90
3 15. 22 6.21
4 15. 97 6. 60
5 17.82 7.44
6 18. 65 7.83
7 18.76 8.92
8 17.50 10. 98

END OF RATI ONAL METHOD ANALYSI S
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RATI ONAL METHOD

kkkkkkkkkhkkkhkhkhkkkkkkkkkkkkkkkkkkkk kK kK kK kK * %

HYDROLOGY COVPUTER PROGRAM BASED ON

RI VERSI DE COUNTY FLOOD CONTROL & WATER CONSERVATI ON DI STRI CT

( RCFCE\WCD)

(c) Copyright 1982-
(Ratio

Rel ease Date:

1978 HYDROLOGY MANUAL

2016 Advanced Engi neering Software (aes)
nal Tabling Version 23.0)

07/ 01/ 2016 License I D 1435

Anal ysi s prepared by:

kkkkkkkkkkkkhkkhkkhkkhkkkkkkk*x
* FI'RST MARCH BUI LDI NG 2
*
*

NODES 180-181

kkkkkkkkkkkkhkkhkkhkkhkkkkkkk k%

PROPOSED CONDI TI ON 100- YEAR

DESCRI PTI ON OF STUDY ** * % % % % % % % % % % % & % % * % % k % % % %
*
*
*

kkkkhkkhkkhkhkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkk kk k%

FI LE NAME: W\ 3933\ P180. DAT

TI ME/ DATE OF STUDY: 15:38

USER SPECI FI ED STORM EVENT( YEAR)
SPECI FI ED M NI MUM PI PE SI ZE( | NCH)

SPECI FI ED PERCENT OF GRADI
2- YEAR, 1-HOUR PRECI PI TATI

100- YEAR, 1-HOUR PRECI PI TATI ON( | NCH)

03/ 02/ 2021

100. 00
12. 00
ENTS(DECI MAL) TO USE FOR FRI CTION SLOPE = 0.95

ON( I NCH) 0.470
1. 220

COWPUTED RAI NFALL | NTENSI TY DATA:

STORM EVENT = 100. 00 1-

SLOPE OF | NTENSI TY DURATI ON CURVE =

RCFC&WCD HYDROLOGY MANUAL

HOUR | NTENSI TY( | NCH HOUR)
0. 5000
"C'-VALUES USED FOR RATI ONAL METHOD

1. 220

NOTE: CONSI DER ALL CONFLUENCE STREAM COVBI NATI ONS
FOR ALL DOWNSTREAM ANALYSES

* USER- DEFI NED STREET- SECTI

ONS FOR COUPLED PI PEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO  STREET- CROSSFALL: CURB GUTTER- GEOMETRI ES:  MANNI NG
WDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WDTH LIP HKE FACTOR
NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW DEPTH CONSTRAI NTS:

1. Relative FlowDepth = 0.00 FEET

as (Maxi mum Al |l owabl e Street Fl ow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SI ZE PIPE WTH A FLOW CAPACI TY GREATER THAN

OR EQUAL TO THE UPSTREAM

kkkkhkkhkkhkkhkkhkhkkhkkhkkhkhkkkk k%

FLOW PROCESS FROM NODE

TRI BUTARY PI PE. *

kkkkhkkhkkhkhkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkk k k%

180. 00 TO NODE 181.00 IS CODE = 21

>>>>>RATI ONAL METHOD | NI TI AL SUBAREA ANALYS| S<<<<<

ASSUMED | NI TI AL SUBAREA UNI FORM
DEVELOPNMENT |'S COMMERCI AL
TC = K*[ (LENGTH**3)/ ( ELEVATI ON CHANGE)] **. 2

I'NITI AL SUBAREA FLOW LENGT
UPSTREAM ELEVATI ON( FEET)
DOVNSTREAM ELEVATI ON( FEET)
ELEVATI ON DI FFERENCE( FEET)
TC = 0.303*[(  34.31**3)/

H(FEET) =  34.31
1503. 92
1503. 54
0.38

0.38)]

( **,2 = 3. 068

COWPUTED TI ME OF CONCENTRATI ON | NCREASED TO 5 M N.

100 YEAR RAI NFALL | NTENSI TY( | NCH HOUR)
COMVERCI AL DEVELOPMENT RUNOFF COEFFI CI ENT =

SO L CLASSIFICATION | S "B"
SUBAREA RUNOFF( CFS)
TOTAL AREA( ACRES)

0

= 4.226
. 8821
0.93
.25 TOTAL RUNCFF(CFS) = 0.93

END OF STUDY SUMVARY:
TOTAL AREA( ACRES)
PEAK FLOW RATE( CFS)

0.2 TC(MN.) .00
0.93

END OF RATI ONAL METHOD ANALYSI S
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HYDROLOGY MAPS
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