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COSTCO ESCONDIDO SEPTEMBER 2022
DRAINAGE STUDY

1. INTRODUCTION

The purpose of this drainage study is to compare the 100-year storm event pre and post-development
stormwater runoff flows for the Costco Escondido project. This study will verify that the proposed
development will not generate an increase of stormwater runoff than existing conditions, preventing an
impact to the existing storm drainage facilities downstream. Per the City of Escondido requirements, the
criteria used for this drainage study is the 2016 Escondido Storm Water Design Manual.

1.1  Project Location

The site is bordered by Beethoven Drive to the north and east, Westfield North County Mall and Via Rancho
Parkway to the south, and Interstate 15 to the west. See Figure 1 below for project vicinity.

N

Figure 1. Vicinity Map
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1.2  Existing Conditions

The existing site has three main storm drain lines that carry stormwater off-site. The first, located north
and east of the existing Sears building, is a 24-in RCP pipe that collects runoff from northern & eastern
parking lots as well as eastern building roof down spouts.

The second RCP line varies between 12-21” and runs along the north and western building frontage
and picks up storm water from building truck docks and building down spouts. Once this line runs south
past the Sears building, it continues to pick up drainage from offsite including Westfield Mall downspouts
and landscaped areas.

The third line is a 24” RCP that runs along the west side of the site and collects storm water via curb
inlets and grated inlets of the parking areas. Additionally, there is a 24” line that picks up runoff from
the adjacent Interstate 15 to the west and connects to the on-site storm drain system.

See Existing Hydrology Map in Appendix 1 of this report for reference.

1.3 Proposed Conditions

The project proposes to modify, extend, and connect to each of the existing storm drain mains on site
to carry storm water off site. The most northerly storm drain line will be demolished upstream of the
manhole located in the northern parking lot. A new system consisting of three curb inlets will be
constructed and connected at the same storm drain manhole.

The central storm drain line will be removed up to the 90-degree bend at the corner of the parking lot
between the proposed Costco project and Westfield Mall. Upstream of the elbow, a grated inlet and
several roof drain connections will tie info a proposed storm drain line.

The western most storm drain line will be demolished north of the 24” lateral from Interstate 15. This
lateral will continue to take storm water from off-site. Additional storm drain will be added to this line
and will include four curb inlets and one grated inlet. Connection to the existing line will be made at
the southwest boundary of the project site.

See Proposed Hydrology Map in Appendix 2 of this report for reference.
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2. METHODOLOGY

2.1 Rational Method

As mentioned previously, runoff on the project site was calculated for the 100-year storm event.
Runoff was calculated using the Modified Rational Method equation below:

Q=CxlIxA

Where:

Q = Flow rate in cubic feet per second (cfs)
C = Runoff coefficient

| = Rainfall Intensity in inches per hour (in/hr)
A = Drainage basin area in acres, (ac)

Modified Rational Method calculations were performed using the Advanced Engineering Software AES
2012) computer program. To perform the hydrology routing, the total watershed area was divided
into sub-areas which discharge at designated nodes. The procedure for the sub-area summation
model is as follows:

(1) Subdivide the watershed into an initial sub-area (generally 1 lot) and subsequent sub- areas,
which are generally less than 10 acres in size. Assign upstream and downstream node
numbers to each sub-area.

(2) Estimate an initial Tc by using the appropriate nomograph or overland flow velocity
estimation. The minimum T, considered is 5.0 minutes.

(3) Using the initial T, determine the corresponding values of I. Then Q = CIA.
(4) Using Q, estimate the travel time between this node and the next by Manning’s equation as

applied to particular channel or conduit linking the two nodes. Then, repeat the calculation
for Q based on the revised intensity (which is a function of the revised time of concentration)
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The nodes are joined together by links, which may be street gutter flows, drainage swales, drainage
ditches, pipe flow, or various channel flows. The AES 2014 computer software sub-area menu is as
follows:

SUBAREA HYDROLOGIC PROCESS

Confluence analysis at node.

Initial sub-area analysis (including time of concentration calculation).
Pipe flow travel time (computer estimated).

Pipe flow travel time (user specified).

Trapezoidal channel travel time.

Street flow analysis through sub-area.
User-specified information at node.

Addition of sub-area runoff to main line.

: V-gutter flow through area.

10. Copy main stream data to memory bank

11. Confluence main stream data with a memory bank
12. Clear a memory bank

WENOO N =

At the confluence point of two or more basins, the following procedure is used to combine peak flow
rates to account for differences in the basin’s times of concentration. This adjustment is based on the
assumption that each basin’s hydrographs are triangular in shape.

(1). If the collection streams have the same times of concentration, then the Q values are directly
summed,

Q= Qu+ Qu; Ty =Ta=Ts

(2). If the collection streams have different times of concentration, the smaller of the tributary Q
values may be adjusted as follows:

(i). The most frequent case is where the collection stream with the longer time of
concentration has the larger Q. The smaller Q value is adjusted by a ratio of rainfall
intensities.

Qp = Qb + Qo (lb/lo); Tp = To
(ii). In some cases, the collection stream with the shorter time of concentration has the
larger Q. Then the smaller Q is adjusted by a ratio of the T values.

Qp = Qb + Qa (Tb/To)/ Tp :Tb
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2.2 Runoff Coefficient

The runoff coefficient, C-values, used to calculate 100-year peak-flows for the existing and proposed
conditions were calculated from values provided on Table A-1 in the City of San Diego Drainage
Design Manual included in Appendix 3 of this report.

2.3  Rainfall Intensity

Rainfall intensity was determined by AES software using the Intensity-Duration Chart per Figure A-1 of
the SDDDM.

3. CALCULATIONS/RESULTS

3.1  Peak Flow Comparison

Table 1 below summarizes the results of the AES calculations which are provided in the Appendices 4
and 5 of this report.

Table 1. Peak Flow Rate Comparison

DROLO AR
100 YEAR PEAK FLOW
OUTLET EXISTING PROPOSED
D # FLOW (CFS) | AREA (ACRE) = FLOW (CFS) | AREA (ACRE)
1 51.42 6.4 51.26 6.4
2 12.24 2.0 13.92 2.0
3 86.76 11.0 82.96 11.0

4. CONCLUSION

The subject property will mimic the existing drainage patterns to the maximum extent practicable. As
shown in the analysis, two of the three on site storm drain systems will not increase the overall 100 year
storm runoff flow from the site. The third storm drain (Outlet 2) will increase slightly over existing condition
due to an increase in area size.

Hydromodification will be implemented on site to reduce the total flow on existing downstream storm
drain systems. The design and analysis will be included in an accompanying Storm Water Quality
Management Report.




APPENDIX 1
EXISTING HYDROLOGY MAP



/77
1/, y
////, / //// /'////

=555

e

EXISTING SEARS BUILDING

OUTLET 2
15” RCP
A=

TC=
Qio0=

EXISTING WESTFIELD MALL

LEGEND

EXISTING CONTOURS

BASIN BOUNDARY
INITIAL SUBAREA

FLOW PATH

HYDROLOGY NODE

EXISTING STORM DRAIN ===
BASIN AREA _oREA
50’ Q¢ 25 50 100’
SCALE: 1” = 50°
COSTCO ESCONDIDO
EXISTING HYDROLOGY MAP
REVISIONS __“*lll JOB NO.
NO. JINIT. [DATE DESCRIPTION APP'D | DATE H— . 756—101
N 7= FUSCOE DRAWN BY:
E N G I N EE R I N G MJL
6390 Greenwich Dr., Suite 170
San Diego, California 92122 SHEET
tel 858.554.1500 o fax 858.597.0335 1 of 1
www.fuscoe.com O

F:\PROJECTS\ 756\ 101\ _SUPPORT FILES\REPORTS\HYDROLOGY\756—101 EXIST.HYDROLOGY.DWG (09-02-22 2:35:10PM) Plotted by: mlarkin


AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
 V

AutoCAD SHX Text
 V

AutoCAD SHX Text
 V

AutoCAD SHX Text
 V

AutoCAD SHX Text
 V

AutoCAD SHX Text
 V

AutoCAD SHX Text
 V

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
s

AutoCAD SHX Text
FH

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
P

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
MH

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
FH

AutoCAD SHX Text
MH

AutoCAD SHX Text
370

AutoCAD SHX Text
372

AutoCAD SHX Text
374

AutoCAD SHX Text
368

AutoCAD SHX Text
365

AutoCAD SHX Text
373

AutoCAD SHX Text
371

AutoCAD SHX Text
369

AutoCAD SHX Text
367

AutoCAD SHX Text
366

AutoCAD SHX Text
371

AutoCAD SHX Text
372

AutoCAD SHX Text
373

AutoCAD SHX Text
374

AutoCAD SHX Text
374

AutoCAD SHX Text
373

AutoCAD SHX Text
372

AutoCAD SHX Text
371

AutoCAD SHX Text
360

AutoCAD SHX Text
359

AutoCAD SHX Text
358

AutoCAD SHX Text
361

AutoCAD SHX Text
362

AutoCAD SHX Text
363

AutoCAD SHX Text
364

AutoCAD SHX Text
365

AutoCAD SHX Text
366

AutoCAD SHX Text
367

AutoCAD SHX Text
368

AutoCAD SHX Text
369

AutoCAD SHX Text
370

AutoCAD SHX Text
370

AutoCAD SHX Text
371

AutoCAD SHX Text
372

AutoCAD SHX Text
373

AutoCAD SHX Text
374

AutoCAD SHX Text
375

AutoCAD SHX Text
376

AutoCAD SHX Text
377

AutoCAD SHX Text
378

AutoCAD SHX Text
376

AutoCAD SHX Text
380

AutoCAD SHX Text
360

AutoCAD SHX Text
359

AutoCAD SHX Text
358

AutoCAD SHX Text
357

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
WM

AutoCAD SHX Text
S

AutoCAD SHX Text
WM

AutoCAD SHX Text
WM

AutoCAD SHX Text
WM

AutoCAD SHX Text
S

AutoCAD SHX Text
EXISTING SEARS BUILDING

AutoCAD SHX Text
EXISTING WESTFIELD MALL

AutoCAD SHX Text
100

AutoCAD SHX Text
AREA A =3.43AC

AutoCAD SHX Text
102

AutoCAD SHX Text
104

AutoCAD SHX Text
110

AutoCAD SHX Text
112

AutoCAD SHX Text
114

AutoCAD SHX Text
200

AutoCAD SHX Text
202

AutoCAD SHX Text
204

AutoCAD SHX Text
206

AutoCAD SHX Text
208

AutoCAD SHX Text
210

AutoCAD SHX Text
212

AutoCAD SHX Text
214

AutoCAD SHX Text
216

AutoCAD SHX Text
218

AutoCAD SHX Text
220

AutoCAD SHX Text
222

AutoCAD SHX Text
224

AutoCAD SHX Text
226

AutoCAD SHX Text
228

AutoCAD SHX Text
230

AutoCAD SHX Text
232

AutoCAD SHX Text
234

AutoCAD SHX Text
236

AutoCAD SHX Text
238

AutoCAD SHX Text
240

AutoCAD SHX Text
242

AutoCAD SHX Text
244

AutoCAD SHX Text
246

AutoCAD SHX Text
248

AutoCAD SHX Text
250

AutoCAD SHX Text
252

AutoCAD SHX Text
106

AutoCAD SHX Text
108

AutoCAD SHX Text
300

AutoCAD SHX Text
302

AutoCAD SHX Text
304

AutoCAD SHX Text
L=50'

AutoCAD SHX Text
L=450'

AutoCAD SHX Text
L=80'

AutoCAD SHX Text
L=385'

AutoCAD SHX Text
L=470'

AutoCAD SHX Text
L=80'

AutoCAD SHX Text
L=385'

AutoCAD SHX Text
L=65'

AutoCAD SHX Text
L=340'

AutoCAD SHX Text
L=60'

AutoCAD SHX Text
L=55'

AutoCAD SHX Text
L=340'

AutoCAD SHX Text
L=85'

AutoCAD SHX Text
L=45'

AutoCAD SHX Text
L=195'

AutoCAD SHX Text
L=45'

AutoCAD SHX Text
L=555'

AutoCAD SHX Text
L=65'

AutoCAD SHX Text
L=405'

AutoCAD SHX Text
AREA B =0.27AC

AutoCAD SHX Text
AREA C =2.63AC

AutoCAD SHX Text
AREA D =1.88AC

AutoCAD SHX Text
AREA E =1.33AC

AutoCAD SHX Text
AREA F =0.64AC

AutoCAD SHX Text
AREA G =1.45AC

AutoCAD SHX Text
AREA H =1.84AC

AutoCAD SHX Text
AREA J =1.37AC

AutoCAD SHX Text
AREA K =0.77AC

AutoCAD SHX Text
AREA L =0.79AC

AutoCAD SHX Text
OUTLET 1 15" RCP A= T = C= Q =100=

AutoCAD SHX Text
OUTLET 2 15" RCP A= T = C= Q =100=

AutoCAD SHX Text
OUTLET 3 24" RCP A= T = C= Q =100=

AutoCAD SHX Text
298

AutoCAD SHX Text
299

AutoCAD SHX Text
AREA M =2.39AC

AutoCAD SHX Text
756-101

AutoCAD SHX Text
MJL

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
NO.

AutoCAD SHX Text
INIT.

AutoCAD SHX Text
APP'D

AutoCAD SHX Text
DATE

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
SCALE:  1" = 50'

AutoCAD SHX Text
0'

AutoCAD SHX Text
50'

AutoCAD SHX Text
50'

AutoCAD SHX Text
100'

AutoCAD SHX Text
25'

AutoCAD SHX Text
130

AutoCAD SHX Text
EXISTING CONTOURS

AutoCAD SHX Text
BASIN BOUNDARY

AutoCAD SHX Text
INITIAL SUBAREA

AutoCAD SHX Text
HYDROLOGY NODE

AutoCAD SHX Text
EXISTING STORM DRAIN

AutoCAD SHX Text
100

AutoCAD SHX Text
FLOW PATH

AutoCAD SHX Text
AREA =X.XXAC

AutoCAD SHX Text
BASIN AREA


APPENDIX 2
PROPOSED HYDROLOGY MAP



20X45X4 UG VAULT
8X8 MWS

y‘\\\~ \\\%
%“§§% \b /)&\\
A R

Sl %\%\
AN

N

\8X16 MWS £

\
20X110X4 UG VAULT —¢

E
.
\ i
\\ @) 5
swis ws—— gt 7\ OUnET 2(300)
\ “ 4\:;.94/\0 RN
Qigo= \\

\
) N\
AN
\

\

OUTLET 3
24" RCP
A=7.86AC

4
30X115X4 UG VAULT \

AN

W 124”7 RCP

G
> OUTLET 1 \

A=4.21AC

& ©
\ o
\\\\ %@
N\ \
Y\ 5
N
Vo
|
)
l¥__7
1 l
1 I
| I
| |
| l
1 l
L
l
l
l
l
l
|
|
|
l
N
AN
AN
AN
N \
\
\
\
\
D
/
<
\
>
/
<</
N0
\
\
>
74
20
@ \
\
\
\
\
\
\
\
\
SN
N
N
\
\
/>\
/
/
/ A
//\\*\J<&\
/ N N
, 0
/ N
/ N
Va AN

LEGEND

EXISTING CONTOURS
BASIN BOUNDARY
INITIAL SUBAREA
INTIAL AREA LIMITS
FLOW PATH

HYDROLOGY NODE

EXISTING STORM DRAIN
PROPOSED STORM DRAIN

BASIN AREA

Plotted by: mlarkin

=X.XXAC
50’ 0 25 50 100’
SCALE: 1” = 50’
COSTCO ESCONDIDO
PROPOSED HYDROLOGY MAP
REVISIONS “"ll JOB NO.
NO. [INIT. [DATE DESCRIPTION APP’D | DATE H = 756-101
hk 7= FUSCOE DRAWN BY:
i § 1
E N G I N E E R I N 6 MJL
6390 Greenwich Dr., Suite 170
San Diego, California 92122 SHEET
tel 858.554.1500 o fax 858.597.0335 1 of 1
www.fuscoe.com )

F:\PROJECTS\ 756\ 101\_SUPPORT FILES\REPORTS\HYDROLOGY\756—101 PRO.HYDROLOGY.DWG (09—-06—22 9:14:14AM)



AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
 V

AutoCAD SHX Text
 V

AutoCAD SHX Text
 V

AutoCAD SHX Text
 V

AutoCAD SHX Text
 V

AutoCAD SHX Text
 V

AutoCAD SHX Text
 V

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
s

AutoCAD SHX Text
FH

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
s

AutoCAD SHX Text
P

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
s

AutoCAD SHX Text
MH

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
FH

AutoCAD SHX Text
MH

AutoCAD SHX Text
370

AutoCAD SHX Text
372

AutoCAD SHX Text
374

AutoCAD SHX Text
368

AutoCAD SHX Text
365

AutoCAD SHX Text
373

AutoCAD SHX Text
371

AutoCAD SHX Text
369

AutoCAD SHX Text
367

AutoCAD SHX Text
366

AutoCAD SHX Text
371

AutoCAD SHX Text
372

AutoCAD SHX Text
373

AutoCAD SHX Text
374

AutoCAD SHX Text
374

AutoCAD SHX Text
373

AutoCAD SHX Text
372

AutoCAD SHX Text
371

AutoCAD SHX Text
360

AutoCAD SHX Text
359

AutoCAD SHX Text
358

AutoCAD SHX Text
361

AutoCAD SHX Text
362

AutoCAD SHX Text
363

AutoCAD SHX Text
364

AutoCAD SHX Text
365

AutoCAD SHX Text
366

AutoCAD SHX Text
367

AutoCAD SHX Text
368

AutoCAD SHX Text
369

AutoCAD SHX Text
370

AutoCAD SHX Text
370

AutoCAD SHX Text
371

AutoCAD SHX Text
372

AutoCAD SHX Text
373

AutoCAD SHX Text
374

AutoCAD SHX Text
375

AutoCAD SHX Text
376

AutoCAD SHX Text
377

AutoCAD SHX Text
378

AutoCAD SHX Text
376

AutoCAD SHX Text
380

AutoCAD SHX Text
360

AutoCAD SHX Text
359

AutoCAD SHX Text
358

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
WM

AutoCAD SHX Text
S

AutoCAD SHX Text
WM

AutoCAD SHX Text
WM

AutoCAD SHX Text
WM

AutoCAD SHX Text
S

AutoCAD SHX Text
370

AutoCAD SHX Text
370

AutoCAD SHX Text
365

AutoCAD SHX Text
375

AutoCAD SHX Text
375

AutoCAD SHX Text
370

AutoCAD SHX Text
365

AutoCAD SHX Text
370

AutoCAD SHX Text
370

AutoCAD SHX Text
375

AutoCAD SHX Text
370

AutoCAD SHX Text
370

AutoCAD SHX Text
365

AutoCAD SHX Text
365

AutoCAD SHX Text
370

AutoCAD SHX Text
366

AutoCAD SHX Text
367

AutoCAD SHX Text
368

AutoCAD SHX Text
369

AutoCAD SHX Text
371

AutoCAD SHX Text
369

AutoCAD SHX Text
371

AutoCAD SHX Text
368

AutoCAD SHX Text
367

AutoCAD SHX Text
366

AutoCAD SHX Text
372

AutoCAD SHX Text
372

AutoCAD SHX Text
373

AutoCAD SHX Text
374

AutoCAD SHX Text
376

AutoCAD SHX Text
377

AutoCAD SHX Text
374

AutoCAD SHX Text
373

AutoCAD SHX Text
372

AutoCAD SHX Text
372

AutoCAD SHX Text
371

AutoCAD SHX Text
369

AutoCAD SHX Text
368

AutoCAD SHX Text
367

AutoCAD SHX Text
373

AutoCAD SHX Text
366

AutoCAD SHX Text
364

AutoCAD SHX Text
363

AutoCAD SHX Text
362

AutoCAD SHX Text
371

AutoCAD SHX Text
369

AutoCAD SHX Text
368

AutoCAD SHX Text
367

AutoCAD SHX Text
374

AutoCAD SHX Text
368

AutoCAD SHX Text
372

AutoCAD SHX Text
374

AutoCAD SHX Text
372

AutoCAD SHX Text
371

AutoCAD SHX Text
374

AutoCAD SHX Text
376

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
AF 1106 30" F&C

AutoCAD SHX Text
BOLT DOWN TRAFFIC

AutoCAD SHX Text
100

AutoCAD SHX Text
105

AutoCAD SHX Text
110

AutoCAD SHX Text
200

AutoCAD SHX Text
205

AutoCAD SHX Text
210

AutoCAD SHX Text
215

AutoCAD SHX Text
220

AutoCAD SHX Text
115

AutoCAD SHX Text
120

AutoCAD SHX Text
125

AutoCAD SHX Text
130

AutoCAD SHX Text
225

AutoCAD SHX Text
135

AutoCAD SHX Text
140

AutoCAD SHX Text
145

AutoCAD SHX Text
150

AutoCAD SHX Text
155

AutoCAD SHX Text
300

AutoCAD SHX Text
305

AutoCAD SHX Text
310

AutoCAD SHX Text
160

AutoCAD SHX Text
165

AutoCAD SHX Text
170

AutoCAD SHX Text
175

AutoCAD SHX Text
180

AutoCAD SHX Text
185

AutoCAD SHX Text
190

AutoCAD SHX Text
195

AutoCAD SHX Text
AREA A =2.06AC

AutoCAD SHX Text
AREA B =1.93AC

AutoCAD SHX Text
AREA H =0.68AC

AutoCAD SHX Text
AREA G =1.26AC

AutoCAD SHX Text
AREA C =0.61AC

AutoCAD SHX Text
AREA D =1.02AC

AutoCAD SHX Text
AREA F =1.91AC

AutoCAD SHX Text
AREA E =1.37AC

AutoCAD SHX Text
AREA J =1.97AC

AutoCAD SHX Text
AREA K =0.13AC

AutoCAD SHX Text
L=45'

AutoCAD SHX Text
L=515'

AutoCAD SHX Text
L=50'

AutoCAD SHX Text
L=495'

AutoCAD SHX Text
L=35'

AutoCAD SHX Text
L=520'

AutoCAD SHX Text
L=50'

AutoCAD SHX Text
L=395'

AutoCAD SHX Text
L=420'

AutoCAD SHX Text
L=60'

AutoCAD SHX Text
L=50'

AutoCAD SHX Text
L=60'

AutoCAD SHX Text
L=310'

AutoCAD SHX Text
230

AutoCAD SHX Text
230

AutoCAD SHX Text
235

AutoCAD SHX Text
AREA L =0.30AC

AutoCAD SHX Text
240

AutoCAD SHX Text
245

AutoCAD SHX Text
L=75'

AutoCAD SHX Text
L=215'

AutoCAD SHX Text
250

AutoCAD SHX Text
AREA P =0.08AC

AutoCAD SHX Text
196

AutoCAD SHX Text
250

AutoCAD SHX Text
255

AutoCAD SHX Text
L=75'

AutoCAD SHX Text
L=175'

AutoCAD SHX Text
101

AutoCAD SHX Text
AREA M =1.89AC

AutoCAD SHX Text
99

AutoCAD SHX Text
102

AutoCAD SHX Text
103

AutoCAD SHX Text
AREA N =1.18AC

AutoCAD SHX Text
AREA O =2.39AC

AutoCAD SHX Text
8x24 MWS

AutoCAD SHX Text
30X115X4 UG VAULT

AutoCAD SHX Text
8X8 MWS

AutoCAD SHX Text
20X45X4 UG VAULT

AutoCAD SHX Text
20X72X4 UG VAULT

AutoCAD SHX Text
8X12 MWS

AutoCAD SHX Text
8X16 MWS

AutoCAD SHX Text
20X110X4 UG VAULT

AutoCAD SHX Text
8X16 MWS

AutoCAD SHX Text
(2) 20X55X4 UG VAULT

AutoCAD SHX Text
8X16 MWS

AutoCAD SHX Text
30X70X4 UG VAULT

AutoCAD SHX Text
8X24 MWS

AutoCAD SHX Text
50X70X4 UG VAULT

AutoCAD SHX Text
OUTLET 1 24" RCP A=4.21AC T = C= Q =100=

AutoCAD SHX Text
OUTLET 2 15" RCP A=1.94AC T = C= Q =100=

AutoCAD SHX Text
OUTLET 3 24" RCP A=7.86AC T = C= Q =100=

AutoCAD SHX Text
8X24 MWS

AutoCAD SHX Text
30X110X4 UG VAULT

AutoCAD SHX Text
756-101

AutoCAD SHX Text
MJL

AutoCAD SHX Text
DATE

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
NO.

AutoCAD SHX Text
INIT.

AutoCAD SHX Text
APP'D

AutoCAD SHX Text
DATE

AutoCAD SHX Text
REVISIONS

AutoCAD SHX Text
SCALE:  1" = 50'

AutoCAD SHX Text
0'

AutoCAD SHX Text
50'

AutoCAD SHX Text
50'

AutoCAD SHX Text
100'

AutoCAD SHX Text
25'

AutoCAD SHX Text
130

AutoCAD SHX Text
EXISTING CONTOURS

AutoCAD SHX Text
BASIN BOUNDARY

AutoCAD SHX Text
INITIAL SUBAREA

AutoCAD SHX Text
HYDROLOGY NODE

AutoCAD SHX Text
EXISTING STORM DRAIN

AutoCAD SHX Text
100

AutoCAD SHX Text
INTIAL AREA LIMITS

AutoCAD SHX Text
FLOW PATH

AutoCAD SHX Text
PROPOSED STORM DRAIN

AutoCAD SHX Text
AREA =X.XXAC

AutoCAD SHX Text
BASIN AREA


APPENDIX 3

RUNOFF CALCULATIONS



APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD

Table A-1. Runoff Coefficients for Rational Method
Runoff Coefficient (C)

Land Use
Soil Type @
Residential:
Single Family 0.55
Multi-Units 0.70
Mobile Homes 0.65
Rural (lots greater than 12 acre) 0.45

Commercial @

80% Impervious 0.85

Industrial

90% Impervious 0.95

Note:

® Type D soil to be used for all areas.

@ Where actual conditions deviate significantly from the tabulated imperviousness values of 80% or 90%, the
values given for coefficient C, may be revised by multiplying 80% or 90% by the ratio of actual imperviousness to
the tabulated imperviousness. However, in case shall the final coefficient be less than 0.50. For example: Consider
commercial property on D soil.

Actual imperviousness = 50%
Tabulated imperviousness = 80%
Revised C = (50/80)x0.85 = 0.53

The values in Table A-1 are typical for urban areas. However, if the basin contains rural or
agricultural land use, parks, golf courses, or other types of nonurban land use that are expected to
be permanent, the appropriate value should be selected based upon the soil and cover and
approved by the City.

A.1.3. Rainfall Intensity

The rainfall intensity (I) is the rainfall in inches per hour (in/hr.) for a duration equal to the T¢ for a
selected storm frequency. Once a particular storm frequency has been selected for design and
a Tc calculated for the drainage area, the rainfall intensity can be determined from the Intensity-
Duration-Frequency Design Chart (Figure A-1).

A-3  The City of San Diego | Drainage Design Manual | January 2017 Edition SDJ



APPENDIX 4
EXISTING HYDROLOGY CALCULATIONS
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Job Name: Costco Escondido
Job #: 756-101
Run Name:

Date: 8/29/2022

Existing Condition - 100yr Storm Event

Node to Node Code Elev 1 Elev 2 Length Runoff Area Comments BANK
(feet) (feet) (feet) Coeff. (ac.) 2(3

114 112 2 377.5 377.0 45 0.95 0.05 INITIAL AREA

112 110 6 377.0 372.2 195 0.95 0.27 STREET FLOW, SUBAREA B

110 104 3 368.5 364.6 115 PIPE FLOW

104 104 1 CONFLUENCE 1 OF 2

108 106 2 375.0 374.0 55 0.95 0.04 INITIAL AREA

106 104 6 374.0 368.2 340 0.95 2.63 STREET FLOW, SUBAREA C

104 104 1 CONFLUENCE 2 OF 2

104 102 3 364.6 344.9 435 PIPE FLOW

102 102 8 0.95 3.43 ADD SUBAREA A

102 100 3 344.9 343.7 140 PIPE FLOW

100 100 10 BANK 1 X

246 244 2 377.5 376.8 45 0.95 0.05 INITIAL AREA

244 242 6 376.8 365.5 555 0.95 1.33 STREET FLOW, SUBAREA E

242 242 1 CONFLUENCE 1 OF 2

252 250 2 377.0 375.1 65 0.95 0.05 INITIAL AREA

250 248 6 375.1 366.8 405 0.95 0.64 STREET FLOW, SUBAREA F

248 242 3 363.0 361.5 5 PIPE FLOW

242 242 1 CONFLUENCE 2 OF 2

242 234 3 361.5 354.9 80 PIPE FLOW

234 234 1 CONFLUENCE 1 OF 2

240 238 2 374.2 373.3 60 0.95 0.05 INITIAL AREA

238 236 6 373.3 364.3 340 0.95 1.45 STREET FLOW, SUBAREA G

236 234 3 360.2 354.9 30 PIPE FLOW

234 234 1 CONFLUENCE 2 OF 2

234 226 3 354.9 353.8 125 PIPE FLOW

226 226 1 CONFLUENCE 1 OF 2

232 230 2 374.5 373.5 65 0.95 0.05 INITIAL AREA

230 228 6 373.5 363.3 385 0.95 1.84 STREET FLOW, SUBAREA H

228 226 3 359.4 353.8 40 PIPE FLOW

226 226 1 CONFLUENCE 2 OF 2

226 222 3 353.8 353.3 50 PIPE FLOW

222 222 1 CONFLUENCE 1 OF 2

299 298 2 415.2 413.7 40 0.95 0.05 INITIAL SUBAREA

298 224 6 413.7 374.0 950 0.95 2.39 STREET FLOW, ADD SUBAREA M

224 222 3 354.7 353.3 110 PIPE FLOW

222 222 1 CONFLUENCE 2 OF 2

222 214 3 353.3 352.5 115 PIPE FLOW

214 214 1 CONFLUENCE 1 OF 2




220 218 2 374.8 374.0 50 0.95 0.04 INITIAL AREA

218 216 6 374.0 362.5 450 0.95 1.37 STREET FLOW, SUBAREA J
216 214 3 358.3 352.5 45 PIPE FLOW

214 214 1 CONFLUENCE 2 OF 2
214 200 3 352.5 350.9 155 PIPE FLOW

200 200 10 SAVE TO BANK 2
212 210 372.8 370.3 80 0.95 0.04 INITIAL AREA

210 202 370.3 360.5 385 0.95 0.79 STREET FLOW, SUBAREA L
202 202 CONFLUENCE 1 OF 2
208 206 2 368.0 365.7 80 0.95 0.07 INITIAL AREA

206 204 6 365.7 360.4 470 0.95 0.77 STREET FLOW, SUBAREA K
204 202 3 356.2 355.7 30 PIPE FLOW

202 202 1 CONFLUENCE 2 OF 2
202 200 3 355.7 350.9 30 PIPE FLOW

200 200 11 BANK 2

304 302 2 374.8 371.3 85 0.95 0.08 INITIAL AREA

302 300 3 367.3 364.3 805 PIPE FLOW

300 300 8 0.95 1.88 ADD SUBAREA D
300 300 10 BANK 3
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1355

Analysis prepared by:

Fuscoe Engineering
6390 Greenwich Drive Suite 170
San Diego, CA 92122

* COSTCO ESCONDIDO *
* 100 YR EXISTING CONDITION *

* *
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FILE NAME: CE-EXIST.DAT
TIME/DATE OF STUDY: 12:29 09/02/2022

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.200

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE/SIDE/WAY (FT) (FT) (FT) (FT) (n)

1 20.0 12.0 0.020/0.020/0.020 0.50 1.500.03130.1250.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 114.00 TO NODE 112.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMCII) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 45.00
UPSTREAM ELEVATION(FEET) = 377.50

DOWNSTREAM ELEVATION(FEET) = 377.00

ELEVATION DIFFERENCE(FEET) =  0.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.749
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.40

TOTAL AREA(ACRES) =  0.05 TOTAL RUNOFF(CFS)= 0.40

3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k sk >k 5k 3k 3k 3k %k 3k 3k 5k 3k %k %k >k >k 5k 3k 3k 3k >k 3k 5k 3k %k %k %k 5%k 5k 3k 3k %k %k 3k 3k 3k %k %k %k 3k 3k 3k %k %k %k 3%k 3k %k %k %k *k >k >k %k kkkkk

FLOW PROCESS FROM NODE 112.00 TO NODE 110.00IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 377.00 DOWNSTREAM ELEVATION(FEET) = 372.20
STREET LENGTH(FEET) = 195.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  1.48
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.21
HALFSTREET FLOOD WIDTH(FEET) = 4.17
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.54
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.53
STREET FLOW TRAVEL TIME(MIN.) = 1.28 Tc(MIN.)= 3.03
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):



USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMCII)= 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.950

SUBAREA AREA(ACRES) = 0.27  SUBAREA RUNOFF(CFS) = 2.16
TOTAL AREA(ACRES) = 0.3 PEAK FLOW RATE(CFS)=  2.56

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.24 HALFSTREET FLOOD WIDTH(FEET) = 5.89

FLOW VELOCITY(FEET/SEC.) = 2.75 DEPTH*VELOCITY(FT*FT/SEC.) = 0.67
LONGEST FLOWPATH FROM NODE 114.00 TO NODE 110.00= 240.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 104.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 368.50 DOWNSTREAM(FEET) = 364.60
FLOW LENGTH(FEET) = 115.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 5.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.55

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  2.56

PIPE TRAVEL TIME(MIN.) = 0.25 Tc(MIN.)= 3.28

LONGEST FLOWPATH FROM NODE 114.00 TO NODE 104.00= 355.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.00I1SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 3.28

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 0.32

PEAK FLOW RATE(CFS) AT CONFLUENCE =  2.56
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FLOW PROCESS FROM NODE 108.00 TO NODE 106.00IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500
S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 55.00




UPSTREAM ELEVATION(FEET) = 375.00

DOWNSTREAM ELEVATION(FEET) = 374.00

ELEVATION DIFFERENCE(FEET) =  1.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.641

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.32

TOTAL AREA(ACRES) = 0.04 TOTAL RUNOFF(CFS)= 0.32
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FLOW PROCESS FROM NODE 106.00 TO NODE 104.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 374.00 DOWNSTREAM ELEVATION(FEET) = 368.20
STREET LENGTH(FEET) = 340.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS)
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.37
HALFSTREET FLOOD WIDTH(FEET) = 12.36
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.30
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.23
STREET FLOW TRAVEL TIME(MIN.) = 1.72 Tc¢(MIN.)= 3.36
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 2.63  SUBAREA RUNOFF(CFS) = 21.07
TOTAL AREA(ACRES) = 2.7 PEAK FLOW RATE(CFS) =  21.39

10.85

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.45 HALFSTREET FLOOD WIDTH(FEET) = 16.20

FLOW VELOCITY(FEET/SEC.) = 3.90 DEPTH*VELOCITY(FT*FT/SEC.)= 1.76
LONGEST FLOWPATH FROM NODE 108.00 TO NODE 104.00 = 395.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 104.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 3.36

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 2.67

PEAK FLOW RATE(CFS) AT CONFLUENCE = 21.39

** CONFLUENCE DATA **
STREAM RUNOFF  Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 256 328 8431 0.32
2 2139 336 8431 2.67

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc  INTENSITY
NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 2346 3.28 8431
2 2395 336 8431

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) =  23.95 Tc(MIN.)= 3.36

TOTAL AREA(ACRES) = 3.0

LONGEST FLOWPATH FROM NODE 108.00 TO NODE 104.00= 395.00 FEET.
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FLOW PROCESS FROM NODE 104.00 TO NODE 102.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 364.60 DOWNSTREAM(FEET) = 344.90
FLOW LENGTH(FEET) = 435.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 14.59

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 23.95

PIPE TRAVEL TIME(MIN.) = 0.50 Tc(MIN.)= 3.86

LONGEST FLOWPATH FROM NODE 108.00 TO NODE 102.00= 830.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TO NODE 102.001S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMC1I) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.9500

TOTAL AREA(ACRES) = 6.4 TOTAL RUNOFF(CFS)= 51.42

TC(MIN.) = 3.86
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FLOW PROCESS FROM NODE 102.00 TO NODE 100.00IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 344.90 DOWNSTREAM(FEET) = 343.70
FLOW LENGTH(FEET) = 140.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.35

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS)= 51.42

PIPE TRAVEL TIME(MIN.) = 0.25 Tc(MIN.)= 4.11

LONGEST FLOWPATH FROM NODE 108.00 TO NODE 100.00= 970.00 FEET.
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.001S CODE= 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 246.00 TO NODE 244.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500
S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 45.00
UPSTREAM ELEVATION(FEET) = 377.50
DOWNSTREAM ELEVATION(FEET) = 376.80
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ELEVATION DIFFERENCE(FEET)= 0.70

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.563

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.40

TOTAL AREA(ACRES) = 0.05 TOTAL RUNOFF(CFS)=  0.40
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FLOW PROCESS FROM NODE 244.00 TO NODE 242.001S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 376.80 DOWNSTREAM ELEVATION(FEET) = 365.50
STREET LENGTH(FEET) = 555.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  5.73
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31
HALFSTREET FLOOD WIDTH(FEET) = 9.08
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.04
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.94
STREET FLOW TRAVEL TIME(MIN.) = 3.04 Tc(MIN.)= 4.61
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 1.33  SUBAREA RUNOFF(CFS) = 10.65
TOTAL AREA(ACRES) = 1.4 PEAK FLOW RATE(CFS)=  11.05

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.37 HALFSTREET FLOOD WIDTH(FEET) = 11.98

FLOW VELOCITY(FEET/SEC.) = 3.56 DEPTH*VELOCITY(FT*FT/SEC.)= 1.30
LONGEST FLOWPATH FROM NODE 246.00 TO NODE 242.00 = 600.00 FEET.
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FLOW PROCESS FROM NODE 242.00 TO NODE 242.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 4.61

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 1.38

PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.05
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FLOW PROCESS FROM NODE 252.00 TO NODE 250.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00
UPSTREAM ELEVATION(FEET) = 377.00

DOWNSTREAM ELEVATION(FEET) = 375.10

ELEVATION DIFFERENCE(FEET) =  1.90

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.522
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.40

TOTAL AREA(ACRES) =  0.05 TOTAL RUNOFF(CFS)=  0.40
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FLOW PROCESS FROM NODE 250.00 TO NODE 248.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 375.10 DOWNSTREAM ELEVATION(FEET) = 366.80

STREET LENGTH(FEET) = 405.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200



**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  2.96
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.31
HALFSTREET FLOOD WIDTH(FEET) = 9.17
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.09
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.96
STREET FLOW TRAVEL TIME(MIN.) = 2.19 Tc¢(MIN.)= 3.71
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT =.9500
S.C.S. CURVE NUMBER (AMCII) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 0.64 SUBAREA RUNOFF(CFS)= 5.13
TOTAL AREA(ACRES) = 0.7 PEAK FLOW RATE(CFS)=  5.53

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) =0.37 HALFSTREET FLOOD WIDTH(FEET) = 11.98

FLOW VELOCITY(FEET/SEC.) = 3.56 DEPTH*VELOCITY(FT*FT/SEC.)= 1.30
LONGEST FLOWPATH FROM NODE 252.00 TO NODE 248.00= 470.00 FEET.
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FLOW PROCESS FROM NODE 248.00 TO NODE 242.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 363.00 DOWNSTREAM(FEET) = 361.50
FLOW LENGTH(FEET) = 5.00 MANNING'SN = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 4.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 20.59

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  5.53

PIPE TRAVEL TIME(MIN.) = 0.00 Tc(MIN.)= 3.71

LONGEST FLOWPATH FROM NODE 252.00 TO NODE 242.00= 475.00 FEET.
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FLOW PROCESS FROM NODE 242.00 TO NODE 242.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 3.71

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 0.69




PEAK FLOW RATE(CFS) AT CONFLUENCE =  5.53

** CONFLUENCE DATA **
STREAM RUNOFF  Tc INTENSITY AREA
NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1105 461 8.431 1.38
2 553 371 8.431 0.69

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF  Tc  INTENSITY
NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 1443 371 8.431
2 1658 4.61 8.431

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS)= 16.58 Tc(MIN.)= 4.61

TOTAL AREA(ACRES) = 2.1

LONGEST FLOWPATH FROM NODE 246.00 TO NODE 242.00= 600.00 FEET.
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FLOW PROCESS FROM NODE 242.00 TO NODE 234.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 361.50 DOWNSTREAM(FEET) = 354.90
FLOW LENGTH(FEET) = 80.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 11.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 16.31

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 16.58

PIPE TRAVEL TIME(MIN.) = 0.08 Tc(MIN.)= 4.69

LONGEST FLOWPATH FROM NODE 246.00 TO NODE 234.00= 680.00 FEET.
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FLOW PROCESS FROM NODE 234.00 TO NODE 234.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 4.69

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 2.07

PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.58
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FLOW PROCESS FROM NODE 240.00 TO NODE 238.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMCII) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00
UPSTREAM ELEVATION(FEET) = 374.20

DOWNSTREAM ELEVATION(FEET) = 373.30

ELEVATION DIFFERENCE(FEET) =  0.90

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.827
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.40

TOTAL AREA(ACRES) =  0.05 TOTAL RUNOFF(CFS)= 0.40
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FLOW PROCESS FROM NODE 238.00 TO NODE 236.001S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 373.30 DOWNSTREAM ELEVATION(FEET) = 364.30
STREET LENGTH(FEET) = 340.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  6.21
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30
HALFSTREET FLOOD WIDTH(FEET) = 8.89
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.42
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.04
STREET FLOW TRAVEL TIME(MIN.) = 1.66 Tc(MIN.)= 3.49
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):



USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC1I) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.950

SUBAREA AREA(ACRES) = 1.45 SUBAREA RUNOFF(CFS) = 11.61
TOTAL AREA(ACRES) = 1.5 PEAK FLOW RATE(CFS) = 12.01

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET) = 11.80

FLOW VELOCITY(FEET/SEC.) = 3.98 DEPTH*VELOCITY(FT*FT/SEC.) = 1.44
LONGEST FLOWPATH FROM NODE 240.00 TO NODE 236.00= 400.00 FEET.
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FLOW PROCESS FROM NODE 236.00 TO NODE 234.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 360.20 DOWNSTREAM(FEET) = 354.90
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 20.28

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 12.01

PIPE TRAVEL TIME(MIN.) = 0.02 Tc(MIN.)= 3.51

LONGEST FLOWPATH FROM NODE 240.00 TO NODE 234.00= 430.00 FEET.
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FLOW PROCESS FROM NODE 234.00 TO NODE 234.00I1SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 3.51

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 1.50

PEAK FLOW RATE(CFS) AT CONFLUENCE = 12.01

** CONFLUENCE DATA **
STREAM RUNOFF  Tc INTENSITY AREA
NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 16.58 4.69 8.431 2.07
2 1201 351 8.431 1.50

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.



** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc  INTENSITY
NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 2859 351 8.431
2 2859 469 8431

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) =  28.59 Tc(MIN.)= 4.69

TOTAL AREA(ACRES) = 3.6

LONGEST FLOWPATH FROM NODE 246.00 TO NODE 234.00= 680.00 FEET.
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FLOW PROCESS FROM NODE 234.00 TO NODE 226.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 354.90 DOWNSTREAM(FEET) = 353.80
FLOW LENGTH(FEET) = 125.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.23

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  28.59

PIPE TRAVEL TIME(MIN.) = 0.25 Tc(MIN.)= 4.94

LONGEST FLOWPATH FROM NODE 246.00 TO NODE 226.00= 805.00 FEET.
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FLOW PROCESS FROM NODE 226.00 TO NODE 226.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 4.94

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 3.57

PEAK FLOW RATE(CFS) AT CONFLUENCE = 28.59
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FLOW PROCESS FROM NODE 232.00 TO NODE 230.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500
S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00
UPSTREAM ELEVATION(FEET) = 374.50




DOWNSTREAM ELEVATION(FEET) = 373.50

ELEVATION DIFFERENCE(FEET)=  1.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.886

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.40

TOTAL AREA(ACRES) = 0.05 TOTAL RUNOFF(CFS)=  0.40
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FLOW PROCESS FROM NODE 230.00 TO NODE 228.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 373.50 DOWNSTREAM ELEVATION(FEET) = 363.30
STREET LENGTH(FEET) = 385.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 7.77
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.32
HALFSTREET FLOOD WIDTH(FEET) = 9.83
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.58
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.16
STREET FLOW TRAVEL TIME(MIN.) = 1.79 Tc(MIN.)= 3.68
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT =.9500
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 1.84 SUBAREA RUNOFF(CFS) = 14.74
TOTAL AREA(ACRES) = 1.9 PEAK FLOW RATE(CFS)= 15.14

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.38 HALFSTREET FLOOD WIDTH(FEET) = 12.92

FLOW VELOCITY(FEET/SEC.) = 4.23 DEPTH*VELOCITY(FT*FT/SEC.)= 1.63
LONGEST FLOWPATH FROM NODE 232.00 TO NODE 228.00= 450.00 FEET,.
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FLOW PROCESS FROM NODE 228.00 TO NODE 226.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 359.40 DOWNSTREAM(FEET) = 353.80
FLOW LENGTH(FEET) = 40.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPEIS 8.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 19.96

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  15.14

PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.)= 3.71

LONGEST FLOWPATH FROM NODE 232.00 TO NODE 226.00 = 490.00 FEET.
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FLOW PROCESS FROM NODE 226.00 TO NODE 226.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 3.71

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 1.89

PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.14

** CONFLUENCE DATA **
STREAM RUNOFF  Tc INTENSITY AREA
NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 2859 4.94 8431 3.57
2 1514 3.71  8.431 1.89

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF  Tc  INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 4373 3.71 8.431
2 4373 494 8431

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) =  43.73 Tc(MIN.)= 4.94

TOTAL AREA(ACRES) = 5.5

LONGEST FLOWPATH FROM NODE 246.00 TO NODE 226.00= 805.00 FEET.
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FLOW PROCESS FROM NODE 226.00 TO NODE 222.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 353.80 DOWNSTREAM(FEET) = 353.30
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.52

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  43.73

PIPE TRAVEL TIME(MIN.) = 0.09 Tc(MIN.)= 5.03

LONGEST FLOWPATH FROM NODE 246.00 TO NODE 222.00= 855.00 FEET.
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FLOW PROCESS FROM NODE 222.00 TO NODE 222.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 5.03

RAINFALL INTENSITY(INCH/HR) = 8.40

TOTAL STREAM AREA(ACRES) = 5.46

PEAK FLOW RATE(CFS) AT CONFLUENCE = 43.73
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FLOW PROCESS FROM NODE 299.00 TO NODE 298.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 40.00
UPSTREAM ELEVATION(FEET) = 415.20

DOWNSTREAM ELEVATION(FEET) = 413.70

ELEVATION DIFFERENCE(FEET) =  1.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.099
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.40

TOTAL AREA(ACRES) = 0.05 TOTAL RUNOFF(CFS)= 0.40
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FLOW PROCESS FROM NODE 298.00 TO NODE 224.001S CODE = 62




>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 413.70 DOWNSTREAM ELEVATION(FEET) = 374.00
STREET LENGTH(FEET) = 950.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  9.97
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.39
HALFSTREET FLOOD WIDTH(FEET) = 13.20
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.36
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.09
STREET FLOW TRAVEL TIME(MIN.) = 2.96 Tc(MIN.)= 4.05
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT =.9500
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 2.39 SUBAREA RUNOFF(CFS) = 19.14
TOTAL AREA(ACRES) = 2.4 PEAK FLOW RATE(CFS)= 19.54

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) =0.47 HALFSTREET FLOOD WIDTH(FEET) = 17.23

FLOW VELOCITY(FEET/SEC.) = 6.33 DEPTH*VELOCITY(FT*FT/SEC.) = 2.98
LONGEST FLOWPATH FROM NODE 299.00 TO NODE 224.00= 990.00 FEET.
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FLOW PROCESS FROM NODE 224.00 TO NODE 222.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 354.70 DOWNSTREAM(FEET) = 353.30
FLOW LENGTH(FEET) = 110.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 16.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.57

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1




PIPE-FLOW(CFS) = 19.54
PIPE TRAVEL TIME(MIN.) = 0.21 Tc(MIN.)= 4.27
LONGEST FLOWPATH FROM NODE 299.00 TO NODE 222.00= 1100.00 FEET.
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FLOW PROCESS FROM NODE 222.00 TO NODE 222.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 4.27

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 2.44

PEAK FLOW RATE(CFS) AT CONFLUENCE = 19.54

** CONFLUENCE DATA **
STREAM RUNOFF  Tc INTENSITY AREA
NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 4373 503 8399 5.46
2 1954 427 8431 2.44

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF  Tc  INTENSITY
NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 63.11 427 8431
2 6320 503 8399

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS)=  63.20 Tc(MIN.)= 5.03

TOTAL AREA(ACRES) = 7.9

LONGEST FLOWPATH FROM NODE 299.00 TO NODE 222.00= 1100.00 FEET.
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FLOW PROCESS FROM NODE 222.00 TO NODE 214.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 353.30 DOWNSTREAM(FEET) = 352.50
FLOW LENGTH(FEET) = 115.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 30.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.97

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1




PIPE-FLOW(CFS) = 63.20
PIPE TRAVEL TIME(MIN.) = 0.21 Tc(MIN.)= 5.24
LONGEST FLOWPATH FROM NODE 299.00 TO NODE 214.00= 1215.00 FEET.
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FLOW PROCESS FROM NODE 214.00 TO NODE 214.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 5.24

RAINFALL INTENSITY(INCH/HR) = 8.18

TOTAL STREAM AREA(ACRES) = 7.90

PEAK FLOW RATE(CFS) AT CONFLUENCE = 63.20
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FLOW PROCESS FROM NODE 220.00 TO NODE 218.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 374.80

DOWNSTREAM ELEVATION(FEET) = 374.00

ELEVATION DIFFERENCE(FEET) = 0.80

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.632
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.32

TOTAL AREA(ACRES)= 0.04 TOTAL RUNOFF(CFS)= 0.32
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FLOW PROCESS FROM NODE 218.00 TO NODE 216.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 374.00 DOWNSTREAM ELEVATION(FEET) = 362.50
STREET LENGTH(FEET) = 450.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020



SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  5.81
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.30
HALFSTREET FLOOD WIDTH(FEET) = 8.70
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.32
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.00
STREET FLOW TRAVEL TIME(MIN.) = 2.26 Tc(MIN.)= 3.89
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 1.37 SUBAREA RUNOFF(CFS) = 10.97
TOTAL AREA(ACRES) = 1.4 PEAK FLOW RATE(CFS)=  11.29

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.36 HALFSTREET FLOOD WIDTH(FEET) = 11.52

FLOW VELOCITY(FEET/SEC.) = 3.91 DEPTH*VELOCITY(FT*FT/SEC.)= 1.39
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 216.00 = 500.00 FEET.
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FLOW PROCESS FROM NODE 216.00 TO NODE 214.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 358.30 DOWNSTREAM(FEET) = 352.50
FLOW LENGTH(FEET) = 45.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 9.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 17.55

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.29

PIPE TRAVEL TIME(MIN.) = 0.04 Tc(MIN.)= 3.94

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 214.00= 545.00 FEET.
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FLOW PROCESS FROM NODE 214.00 TO NODE 214.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2




CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 3.94

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 1.41

PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.29

*% CONFLUENCE DATA **
STREAM RUNOFF  Tc INTENSITY AREA
NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 6320 524 8177 7.90
2 1129 3.94 8431 1.41

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc  INTENSITY
NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 7259 394 8431
2 7415 524 8177

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) =  74.15 Tc(MIN.)= 5.24

TOTAL AREA(ACRES) = 9.3

LONGEST FLOWPATH FROM NODE 299.00 TO NODE 214.00= 1215.00 FEET.
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FLOW PROCESS FROM NODE 214.00 TO NODE 200.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 352.50 DOWNSTREAM(FEET) = 350.90
FLOW LENGTH(FEET) = 155.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 39.0 INCH PIPE IS 29.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.90

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 74.15

PIPE TRAVEL TIME(MIN.) = 0.24 Tc(MIN.)= 5.48

LONGEST FLOWPATH FROM NODE 299.00 TO NODE 200.00= 1370.00 FEET.
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FLOW PROCESS FROM NODE 200.00 TO NODE 200.00 1S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<
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FLOW PROCESS FROM NODE 212.00 TO NODE 210.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 80.00
UPSTREAM ELEVATION(FEET) = 372.80

DOWNSTREAM ELEVATION(FEET) = 370.30

ELEVATION DIFFERENCE(FEET) =  2.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.652
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.32

TOTAL AREA(ACRES)= 0.04 TOTAL RUNOFF(CFS)= 0.32
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FLOW PROCESS FROM NODE 210.00 TO NODE 202.001S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 370.30 DOWNSTREAM ELEVATION(FEET) = 360.50
STREET LENGTH(FEET) = 385.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  3.48
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.26
HALFSTREET FLOOD WIDTH(FEET) = 6.81
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.00
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.79
STREET FLOW TRAVEL TIME(MIN.) = 2.14 Tc¢(MIN.)= 3.79
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT =.9500
S.C.S. CURVE NUMBER (AMCII)= 0



AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 0.79  SUBAREA RUNOFF(CFS) = 6.33
TOTAL AREA(ACRES) = 0.8 PEAK FLOW RATE(CFS) =  6.65

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) =0.31 HALFSTREET FLOOD WIDTH(FEET) = 9.27

FLOW VELOCITY(FEET/SEC.) = 3.40 DEPTH*VELOCITY(FT*FT/SEC.)= 1.06
LONGEST FLOWPATH FROM NODE 212.00 TO NODE 202.00 = 465.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 202.00I1SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 3.79

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 0.83

PEAK FLOW RATE(CFS) AT CONFLUENCE =  6.65
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FLOW PROCESS FROM NODE 208.00 TO NODE 206.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 80.00
UPSTREAM ELEVATION(FEET) = 368.00

DOWNSTREAM ELEVATION(FEET) = 365.70

ELEVATION DIFFERENCE(FEET) =  2.30

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.698
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.56

TOTAL AREA(ACRES) = 0.07 TOTAL RUNOFF(CFS)= 0.56
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FLOW PROCESS FROM NODE 206.00 TO NODE 204.001S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 365.70 DOWNSTREAM ELEVATION(FEET) = 360.40
STREET LENGTH(FEET) = 470.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00




DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0200

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  3.64
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.35
HALFSTREET FLOOD WIDTH(FEET) = 11.42
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.56
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.91
STREET FLOW TRAVEL TIME(MIN.) = 3.06 Tc(MIN.)= 4.76
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 0.77 SUBAREA RUNOFF(CFS) = 6.17
TOTAL AREA(ACRES) = 0.8 PEAK FLOW RATE(CFS)=  6.73

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) =0.42 HALFSTREET FLOOD WIDTH(FEET) = 14.61

FLOW VELOCITY(FEET/SEC.) = 2.99 DEPTH*VELOCITY(FT*FT/SEC.) = 1.25
LONGEST FLOWPATH FROM NODE 208.00 TO NODE 204.00= 550.00 FEET.
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FLOW PROCESS FROM NODE 204.00 TO NODE 202.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 356.20 DOWNSTREAM(FEET) = 355.70
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 10.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.24

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  6.73

PIPE TRAVEL TIME(MIN.) = 0.07 Tc(MIN.)= 4.83

LONGEST FLOWPATH FROM NODE 208.00 TO NODE 202.00= 580.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 202.00I1SCODE= 1



>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 4.83

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 0.84

PEAK FLOW RATE(CFS) AT CONFLUENCE = 6.73

** CONFLUENCE DATA **
STREAM RUNOFF  Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 6.65 379 8431 0.83
2 673 4.83 8431 0.84

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc  INTENSITY
NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 1194 379 8.431
2 1338 483 8431

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) =  13.38 Tc(MIN.)= 4.83

TOTAL AREA(ACRES) = 1.7

LONGEST FLOWPATH FROM NODE 208.00 TO NODE 202.00= 580.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 200.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 355.70 DOWNSTREAM(FEET) = 350.90
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 9.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 19.62

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 13.38

PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.)= 4.85

LONGEST FLOWPATH FROM NODE 208.00 TO NODE 200.00= 610.00 FEET.
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FLOW PROCESS FROM NODE 200.00 TO NODE 200.001S CODE = 11



>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1338 485 8431 1.67
LONGEST FLOWPATH FROM NODE 208.00 TO NODE 200.00= 610.00 FEET.

** MEMORY BANK # 2 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 7415 548 7.947 931
LONGEST FLOWPATH FROM NODE  299.00 TO NODE 200.00 = 1370.00 FEET.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF  Tc  INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 79.02 485 8431
2 8676 5.48  7.947

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS) = 86.76 Tc(MIN.)= 5.48
TOTAL AREA(ACRES) =  11.0
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FLOW PROCESS FROM NODE 304.00 TO NODE 302.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 85.00
UPSTREAM ELEVATION(FEET) = 374.80

DOWNSTREAM ELEVATION(FEET) = 371.30

ELEVATION DIFFERENCE(FEET) =  3.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.553
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.64

TOTAL AREA(ACRES) = 0.08 TOTAL RUNOFF(CFS)= 0.64
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FLOW PROCESS FROM NODE 302.00 TO NODE 300.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
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>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 367.30 DOWNSTREAM(FEET) = 364.30
FLOW LENGTH(FEET) = 805.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000

DEPTH OF FLOW IN 12.0 INCH PIPE IS 4.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.31

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS)=  0.64

PIPE TRAVEL TIME(MIN.) = 5.81 Tc(MIN.)= 7.36

LONGEST FLOWPATH FROM NODE 304.00 TO NODE 300.00= 890.00 FEET.
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FLOW PROCESS FROM NODE 300.00 TO NODE 300.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 6.571

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMCII)= 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.9500

SUBAREA AREA(ACRES) = 1.88 SUBAREA RUNOFF(CFS) = 11.74
TOTAL AREA(ACRES) = 2.0 TOTAL RUNOFF(CFS)= 12.24
TC(MIN.) = 7.36
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FLOW PROCESS FROM NODE 300.00 TO NODE 300.001S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<<

END OF STUDY SUMMARY:
TOTALAREA(ACRES) = 2.0 TC(MIN.)=  7.36
PEAK FLOW RATE(CFS) = 12.24

END OF RATIONAL METHOD ANALYSIS
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APPENDIX 5
PROPOSED HYDROLOGY CALCULATIONS
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Job Name: Costco Escondido

Job #:
Run Name:
Date:

756-101

8/29/2022

Proposed Condition - 100yr Storm Event

100YR P6 = 3.2 (100YR P24 = 5.4)

Node to Node Code Elev 1 Elev 2 Length Runoff Area Comments BANK
(feet) (feet) (feet) Coeff. (ac.) 2(3

155 150 2 378.0 377.0 60 0.95 0.05 INITIAL SUBAREA

150 145 6 377.0 369.7 420 0.95 1.91 STREET FLOW, SUBAREA F

145 140 3 360.2 360.0 35 PIPE FLOW

140 125 3 360.0 354.5 270 PIPE FLOW

125 125 1 CONFLUENCE 1 OF 2

165 160 2 374.2 374.0 50 0.95 0.1 INITIAL SUBAREA

160 135 6 374.0 366.5 395 0.95 1.37 STREET FLOW, SUBAREA E

135 130 3 357.9 357.7 15 PIPE FLOW

130 125 3 357.7 354.5 155 PIPE FLOW

125 125 1 CONFLUENCE 2 OF 2

125 196 3 354.5 352.3 210 PIPE FLOW

196 196 1 CONFLUENCE 1 OF 2

175 170 2 374.1 374.0 35 0.95 0.13 INITIAL SUBAREA

170 115 6 374.0 363.7 520 0.95 1.97 STREET FLOW, SUBAREA J

115 196 3 357.2 352.3 150 PIPE FLOW

196 196 1 CONFLUENCE 2 OF 2

196 100 3 352.3 352.0 50 PIPE FLOW

100 100 10 SAVE TO BANK 1

185 180 2 374.2 374.1 50 0.95 0.08 INITIAL SUBAREA

180 120 6 374.1 363.6 495 0.95 1.02 STREET FLOW, ADD SUBAREA D

120 110 3 360.2 359.8 50 PIPE FLOW

110 110 1 CONFLUENCE 1 OF 2

195 190 2 374.2 374.1 45 0.95 0.04 INITIAL SUBAREA

190 110 6 374.1 362.7 515 0.95 0.61 STREET FLOW, ADD SUBAREA C

110 110 1 CONFLUENCE 2 OF 2

110 105 3 359.8 359.5 30 PIPE FLOW

105 105 8 0.95 0.13 ADD SUBAREA K

105 100 3 359.5 352.0 175 PIPE FLOW

100 100 1 CONFLUENCE 1 OF 2

103 102 2 415.2 413.7 40 0.95 0.05 INITIAL SUBAREA

102 101 6 413.7 374.0 950 0.95 2.39 STREET FLOW, ADD SUBAREA O

101 100 3 371.0 352.0 360 PIPE FLOW

100 100 1 CONFLUENCE 2 OF 2

100 100 11 ADD BANK 1 X

100 100 12 CLEAR BANK 1

100 99 3 352.0 350.9 40 PIPE FLOW

99 99 8 0.95 1.18 ADD SUBAREA N

99 99 10 SAVE TO BANK 1 X




230 225 2 378.0 377.1 50 0.95 0.03 INITIAL SUBAREA
225 220 6 377.1 369.7 310 0.95 1.26 STREET FLOW, SUBAREA G
220 220 1 CONFLUENCE 1 OF 2
250 250 2 374.1 373.4 60 0.95 0.08 ADD SUBAREA

250 220 3 370.0 361.3 170 PIPE FLOW

220 220 1 CONFLUENCE 2 OF 2
220 215 3 361.3 353.9 120 PIPE FLOW

215 215 10 SAVE TO BANK 2
245 240 2 372.5 370.8 75 0.95 0.05 INITIAL SUBAREA
240 235 6 370.8 365.8 215 0.95 0.3 STREET FLOW, SUBAREA L
235 205 3 363.0 361.7 120 PIPE FLOW

205 205 1 CONFLUENCE 1 OF 2
255 250 2 373.5 371.6 75 0.95 0.05 INITIAL SUBAREA
250 210 6 371.6 364.0 175 0.95 0.68 STREET FLOW, SUBAREA H
210 205 3 362.3 361.8 45 PIPE FLOW

205 205 1 CONFLUENCE 2 OF 2
205 215 3 361.8 353.9 55 PIPE FLOW

215 215 10 BANK 2

215 200 3 353.9 346.0 430 PIPE FLOW

230 230 8 0.95 2.06 ADD SUBAREA A
230 200 3 372.0 346.0 485 PIPE FLOW

200 200 8 0.95 1.69 ADD SUBAREA M
200 200 11 BANK 2

310 305 2 372.0 370.8 60 0.95 0.07 INITIAL SUBAREA
310 300 3 369.3 364.8 740 PIPE FLOW

300 300 8 0.95 1.93 ADD SUBAREA B

300 300 10 BANK 3
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
2003,1985,1981 HYDROLOGY MANUAL
(c) Copyright 1982-2016 Advanced Engineering Software (aes)
Ver. 23.0 Release Date: 07/01/2016 License ID 1355

Analysis prepared by:

Fuscoe Engineering
6390 Greenwich Drive Suite 170
San Diego, CA 92122

* COSTCO ESCONDIDO *
* 100 YR PROPOSED CONDITION *

* *
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FILE NAME: CE-PROP.DAT
TIME/DATE OF STUDY: 13:47 09/02/2022

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

2003 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 3.200

SPECIFIED MINIMUM PIPE SIZE(INCH) = 8.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.90

SAN DIEGO HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD

NOTE: USE MODIFIED RATIONAL METHOD PROCEDURES FOR CONFLUENCE ANALYSIS

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE/SIDE/WAY (FT) (FT) (FT) (FT) (n)

1 20.0 12.0 0.020/0.020/0.020 0.50 1.500.03130.1250.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
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FLOW PROCESS FROM NODE 155.00 TO NODE 150.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMCII) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00
UPSTREAM ELEVATION(FEET) = 378.00

DOWNSTREAM ELEVATION(FEET) = 377.00

ELEVATION DIFFERENCE(FEET) =  1.00

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.764
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.40

TOTAL AREA(ACRES) =  0.05 TOTAL RUNOFF(CFS)= 0.40
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FLOW PROCESS FROM NODE 150.00 TO NODE 145.001S CODE = 92

>>>>>COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION(FEET) = 377.00

DOWNSTREAM NODE ELEVATION(FEET) = 369.70

CHANNEL LENGTH THRU SUBAREA(FEET) = 420.00

"V" GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET) = 0.050
PAVEMENT LIP(FEET) = 0.010 MANNING'S N =.0150

PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.01500

MAXIMUM DEPTH(FEET) = 0.50

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMCII)= 0

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  8.05
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 3.03
AVERAGE FLOW DEPTH(FEET) = 0.23 FLOOD WIDTH(FEET) = 26.26
"V" GUTTER FLOW TRAVEL TIME(MIN.) = 2.31 Tc¢(MIN.)= 4.07
SUBAREA AREA(ACRES) = 1.91  SUBAREA RUNOFF(CFS) = 15.30
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950

TOTAL AREA(ACRES) = 2.0 PEAK FLOW RATE(CFS) =  15.70

END OF SUBAREA "V" GUTTER HYDRAULICS:

DEPTH(FEET) = 0.29 FLOOD WIDTH(FEET) = 34.05

FLOW VELOCITY(FEET/SEC.) = 3.55 DEPTH*VELOCITY(FT*FT/SEC) = 1.04
LONGEST FLOWPATH FROM NODE 155.00 TO NODE 145.00 = 480.00 FEET.
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FLOW PROCESS FROM NODE 145.00 TO NODE 140.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 360.20 DOWNSTREAM(FEET) = 360.00
FLOW LENGTH(FEET) = 35.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 24.0 INCH PIPE IS 19.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.88

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.70

PIPE TRAVEL TIME(MIN.) = 0.10 Tc(MIN.)= 4.17

LONGEST FLOWPATH FROM NODE 155.00 TO NODE 140.00= 515.00 FEET.
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FLOW PROCESS FROM NODE 140.00 TO NODE 125.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 360.00 DOWNSTREAM(FEET) = 354.50
FLOW LENGTH(FEET) = 270.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.74

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  15.70

PIPE TRAVEL TIME(MIN.) = 0.46 Tc(MIN.)= 4.64

LONGEST FLOWPATH FROM NODE 155.00 TO NODE 125.00 =  785.00 FEET.
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FLOW PROCESS FROM NODE 125.00 TO NODE 125.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 4.64

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 1.96

PEAK FLOW RATE(CFS) AT CONFLUENCE = 15.70
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FLOW PROCESS FROM NODE 165.00 TO NODE 160.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<




*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00

UPSTREAM ELEVATION(FEET) = 374.20

DOWNSTREAM ELEVATION(FEET) = 374.00

ELEVATION DIFFERENCE(FEET) =  0.20

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.405
WARNING: THE MINIMUM OVERLAND FLOW SLOPE, 0.5%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.80

TOTAL AREA(ACRES) = 0.10 TOTAL RUNOFF(CFS)= 0.80
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FLOW PROCESS FROM NODE 160.00 TO NODE 135.00 IS CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 374.00 DOWNSTREAM ELEVATION(FEET) = 366.50
STREET LENGTH(FEET) = 395.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  6.29
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.32
HALFSTREET FLOOD WIDTH(FEET) = 9.64
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.00
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.96
STREET FLOW TRAVEL TIME(MIN.) = 2.19 Tc¢(MIN.)= 4.60
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT =.9500
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 1.37 SUBAREA RUNOFF(CFS) = 10.97
TOTAL AREA(ACRES) = 15 PEAK FLOW RATE(CFS) =  11.77



END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.38 HALFSTREET FLOOD WIDTH(FEET) = 12.45

FLOW VELOCITY(FEET/SEC.) = 3.53 DEPTH*VELOCITY(FT*FT/SEC.)= 1.32
LONGEST FLOWPATH FROM NODE 165.00 TO NODE 135.00 =  445.00 FEET.
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FLOW PROCESS FROM NODE 135.00 TO NODE 130.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 357.90 DOWNSTREAM(FEET) = 357.70
FLOW LENGTH(FEET) = 15.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.75

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.77

PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.)= 4.63

LONGEST FLOWPATH FROM NODE 165.00 TO NODE 130.00= 460.00 FEET.
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FLOW PROCESS FROM NODE 130.00 TO NODE 125.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 357.70 DOWNSTREAM(FEET) = 354.50
FLOW LENGTH(FEET) = 155.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 9.05

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 11.77

PIPE TRAVEL TIME(MIN.) = 0.29 Tc(MIN.)= 4.92

LONGEST FLOWPATH FROM NODE 165.00 TO NODE 125.00= 615.00 FEET.
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FLOW PROCESS FROM NODE 125.00 TO NODE 125.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 4.92

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 1.47

PEAK FLOW RATE(CFS) AT CONFLUENCE = 11.77




** CONFLUENCE DATA **
STREAM RUNOFF  Tc INTENSITY AREA
NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1570 4.64 8.431 1.96
2 1177 492 8.431 1.47

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc  INTENSITY
NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 26.80 4.64 8.431
2 2747 492 8431

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) =  27.47 Tc(MIN.)= 4.92

TOTAL AREA(ACRES) = 34

LONGEST FLOWPATH FROM NODE 155.00 TO NODE 125.00= 785.00 FEET.
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FLOW PROCESS FROM NODE 125.00 TO NODE 196.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 354.50 DOWNSTREAM(FEET) = 352.30
FLOW LENGTH(FEET) = 210.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.57

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 27.47

PIPE TRAVEL TIME(MIN.) = 0.41 Tc(MIN.)= 5.32

LONGEST FLOWPATH FROM NODE 155.00 TO NODE 196.00= 995.00 FEET.
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FLOW PROCESS FROM NODE 196.00 TO NODE 196.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 5.32

RAINFALL INTENSITY(INCH/HR) = 8.10

TOTAL STREAM AREA(ACRES) = 3.43

PEAK FLOW RATE(CFS) AT CONFLUENCE = 27.47
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FLOW PROCESS FROM NODE 175.00 TO NODE 170.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMCII) = 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 35.00

UPSTREAM ELEVATION(FEET) = 374.10

DOWNSTREAM ELEVATION(FEET) = 374.00

ELEVATION DIFFERENCE(FEET) = 0.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.012
WARNING: THE MINIMUM OVERLAND FLOW SLOPE, 0.5%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.64

TOTAL AREA(ACRES) = 0.08 TOTAL RUNOFF(CFS)= 0.64
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FLOW PROCESS FROM NODE 170.00 TO NODE 115.001S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 374.00 DOWNSTREAM ELEVATION(FEET) = 363.70
STREET LENGTH(FEET) = 520.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  8.53
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.34
HALFSTREET FLOOD WIDTH(FEET) = 10.86
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.29
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.13
STREET FLOW TRAVEL TIME(MIN.) = 2.64 Tc(MIN.)= 4.65
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):



USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMCII)= 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.950

SUBAREA AREA(ACRES) = 1.97 SUBAREA RUNOFF(CFS) = 15.78
TOTAL AREA(ACRES) = 2.0 PEAK FLOW RATE(CFS) =  16.42

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) =0.41 HALFSTREET FLOOD WIDTH(FEET) = 14.14

FLOW VELOCITY(FEET/SEC.) = 3.88 DEPTH*VELOCITY(FT*FT/SEC.) = 1.59
LONGEST FLOWPATH FROM NODE 175.00 TO NODE 115.00= 555.00 FEET.
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FLOW PROCESS FROM NODE 115.00 TO NODE 196.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 357.20 DOWNSTREAM(FEET) = 352.30
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 10.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 17.56

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  16.42

PIPE TRAVEL TIME(MIN.) = 0.05 Tc(MIN.)= 4.70

LONGEST FLOWPATH FROM NODE 175.00 TO NODE 196.00 = 605.00 FEET.
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FLOW PROCESS FROM NODE 196.00 TO NODE 196.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 4.70

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 2.05

PEAK FLOW RATE(CFS) AT CONFLUENCE = 16.42

** CONFLUENCE DATA **
STREAM RUNOFF  Tc INTENSITY AREA
NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 2747 532 8.096 3.43
2 16.42 470 8.431 2.05

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.



** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc  INTENSITY
NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 4280 470 8.431
2 4324 532 8.096

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) =  43.24 Tc(MIN.)= 5.32

TOTAL AREA(ACRES) = 5.5

LONGEST FLOWPATH FROM NODE 155.00 TO NODE 196.00= 995.00 FEET.
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FLOW PROCESS FROM NODE 196.00 TO NODE 100.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 352.30 DOWNSTREAM(FEET) = 352.00
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.83

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 43.24

PIPE TRAVEL TIME(MIN.) = 0.11 Tc(MIN.)= 5.43

LONGEST FLOWPATH FROM NODE 155.00 TO NODE 100.00= 1045.00 FEET.
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.001S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 185.00 TO NODE 180.00 1S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 374.20

DOWNSTREAM ELEVATION(FEET) = 374.10

ELEVATION DIFFERENCE(FEET) =  0.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.405
WARNING: THE MINIMUM OVERLAND FLOW SLOPE, 0.5%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.




SUBAREA RUNOFF(CFS) = 0.64
TOTAL AREA(ACRES) = 0.08 TOTAL RUNOFF(CFS)= 0.64
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FLOW PROCESS FROM NODE 180.00 TO NODE 120.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 374.10 DOWNSTREAM ELEVATION(FEET) = 363.60
STREET LENGTH(FEET) = 495.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  4.63
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.29
HALFSTREET FLOOD WIDTH(FEET) = 8.14
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.97
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.86
STREET FLOW TRAVEL TIME(MIN.) = 2.78 Tc(MIN.)= 5.19
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.233
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 1.02 SUBAREA RUNOFF(CFS)= 7.98
TOTAL AREA(ACRES) = 11 PEAK FLOW RATE(CFS)=  8.60

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) =0.34 HALFSTREET FLOOD WIDTH(FEET) = 10.67

FLOW VELOCITY(FEET/SEC.) = 3.42 DEPTH*VELOCITY(FT*FT/SEC.)= 1.16
LONGEST FLOWPATH FROM NODE 185.00 TO NODE 120.00= 545.00 FEET.
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FLOW PROCESS FROM NODE 120.00 TO NODE 110.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<




ELEVATION DATA: UPSTREAM(FEET) = 360.20 DOWNSTREAM(FEET) = 359.80
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.75

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS)=  8.60

PIPE TRAVEL TIME(MIN.) = 0.15 Tc(MIN.)= 5.33

LONGEST FLOWPATH FROM NODE 185.00 TO NODE 110.00 = 595.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 110.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 5.33

RAINFALL INTENSITY(INCH/HR) = 8.09

TOTAL STREAM AREA(ACRES) = 1.10

PEAK FLOW RATE(CFS) AT CONFLUENCE =  8.60
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FLOW PROCESS FROM NODE 195.00 TO NODE 190.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 45.00

UPSTREAM ELEVATION(FEET) = 374.20

DOWNSTREAM ELEVATION(FEET) = 374.10

ELEVATION DIFFERENCE(FEET) =  0.10

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 2.282
WARNING: THE MINIMUM OVERLAND FLOW SLOPE, 0.5%, IS USED IN Tc CALCULATION!
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.32

TOTAL AREA(ACRES) = 0.04 TOTAL RUNOFF(CFS)= 0.32
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FLOW PROCESS FROM NODE 190.00 TO NODE 110.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 374.10 DOWNSTREAM ELEVATION(FEET) = 362.70
STREET LENGTH(FEET) = 515.00 CURB HEIGHT(INCHES) = 6.0




STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.62
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.25
HALFSTREET FLOOD WIDTH(FEET) = 6.10
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.68
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.66
STREET FLOW TRAVEL TIME(MIN.) = 3.21 Tc¢(MIN.)= 5.49
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.941
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 0.61 SUBAREA RUNOFF(CFS) = 4.60
TOTAL AREA(ACRES) = 0.7 PEAK FLOW RATE(CFS) =  4.90

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.29 HALFSTREET FLOOD WIDTH(FEET) = 8.33

FLOW VELOCITY(FEET/SEC.) = 3.02 DEPTH*VELOCITY(FT*FT/SEC.) = 0.88
LONGEST FLOWPATH FROM NODE 195.00 TO NODE 110.00= 560.00 FEET.

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k sk 3k 3k 5k 3k 3k 5k 3k 3k >k 5k 3k 3k sk >k >k 5k 3k sk sk 3k 3k 5k 5k 3k 3k 3k 5k 3k 5k 3k %k 3k 3k 3k 3k 3k sk %k 3k 3k sk %k %k %k kosk sk sk sk kkkkkkkkk

FLOW PROCESS FROM NODE 110.00 TO NODE 110.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 5.49

RAINFALL INTENSITY(INCH/HR) = 7.94

TOTAL STREAM AREA(ACRES) = 0.65

PEAK FLOW RATE(CFS) AT CONFLUENCE =  4.90

** CONFLUENCE DATA **

STREAM RUNOFF  Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 860 533 8.088 1.10



2 490 549 7.941 0.65

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc  INTENSITY
NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 1337 533 8.088
2 1335 549 7941

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS)=  13.37 Tc¢(MIN.)= 5.33

TOTAL AREA(ACRES) = 1.8

LONGEST FLOWPATH FROM NODE 185.00 TO NODE 110.00= 595.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 105.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 359.80 DOWNSTREAM(FEET) = 359.50
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 15.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.06

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS)=  13.37

PIPE TRAVEL TIME(MIN.) = 0.07 Tc(MIN.)= 5.40

LONGEST FLOWPATH FROM NODE 185.00 TO NODE 105.00= 625.00 FEET.
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FLOW PROCESS FROM NODE 105.00 TO NODE 105.001S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.020
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMCII)= 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.9500
SUBAREA AREA(ACRES) = 0.13 SUBAREA RUNOFF(CFS) = 0.99
TOTAL AREA(ACRES) = 1.9 TOTALRUNOFF(CFS)= 14.32
TC(MIN.) = 5.40
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FLOW PROCESS FROM NODE 105.00 TO NODE 100.001S CODE = 31




>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 395.50 DOWNSTREAM(FEET) = 352.00
FLOW LENGTH(FEET) = 175.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 24.09

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS)=  14.32

PIPE TRAVEL TIME(MIN.) = 0.12 Tc(MIN.)= 5.52

LONGEST FLOWPATH FROM NODE 185.00 TO NODE 100.00= 800.00 FEET.
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 5.52

RAINFALL INTENSITY(INCH/HR) = 7.91

TOTAL STREAM AREA(ACRES) = 1.88

PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.32
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FLOW PROCESS FROM NODE 103.00 TO NODE 102.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 40.00
UPSTREAM ELEVATION(FEET) = 415.20

DOWNSTREAM ELEVATION(FEET) = 413.70

ELEVATION DIFFERENCE(FEET) =  1.50

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.099
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.40

TOTAL AREA(ACRES) =  0.05 TOTAL RUNOFF(CFS)= 0.40
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FLOW PROCESS FROM NODE 102.00 TO NODE 101.001S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<




UPSTREAM ELEVATION(FEET) = 413.70 DOWNSTREAM ELEVATION(FEET) = 374.00
STREET LENGTH(FEET) = 950.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  9.97
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.39
HALFSTREET FLOOD WIDTH(FEET) = 13.20
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.36
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.09
STREET FLOW TRAVEL TIME(MIN.) = 2.96 Tc(MIN.)= 4.05
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT =.9500
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 2.39 SUBAREA RUNOFF(CFS) = 19.14
TOTAL AREA(ACRES) = 2.4 PEAK FLOW RATE(CFS)= 19.54

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) =0.47 HALFSTREET FLOOD WIDTH(FEET) = 17.23

FLOW VELOCITY(FEET/SEC.) = 6.33 DEPTH*VELOCITY(FT*FT/SEC.) = 2.98
LONGEST FLOWPATH FROM NODE 103.00 TO NODE 101.00= 990.00 FEET.
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FLOW PROCESS FROM NODE 101.00 TO NODE 100.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 371.00 DOWNSTREAM(FEET) = 352.00
FLOW LENGTH(FEET) = 360.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 14.55

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 19.54

PIPE TRAVEL TIME(MIN.) = 0.41 Tc(MIN.)= 4.47

LONGEST FLOWPATH FROM NODE 103.00 TO NODE 100.00= 1350.00 FEET.
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 4.47

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 2.44

PEAK FLOW RATE(CFS) AT CONFLUENCE = 19.54

** CONFLUENCE DATA **
STREAM RUNOFF  Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1432 552  7.906 1.88
2 1954 447 8431 2.44

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc  INTENSITY
NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 3297 447 8431
2 32,65 552 7.906

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) =  32.97 Tc(MIN.)= 4.47

TOTAL AREA(ACRES) = 4.3

LONGEST FLOWPATH FROM NODE 103.00 TO NODE 100.00= 1350.00 FEET.
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.001S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 1 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **

STREAM RUNOFF Tc INTENSITY AREA

NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)

1 3297 447 8.431 4.32

LONGEST FLOWPATH FROM NODE 103.00 TO NODE 100.00= 1350.00 FEET.

** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA



NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 4324 543 7993 548
LONGEST FLOWPATH FROM NODE  155.00 TO NODE 100.00 = 1045.00 FEET.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF  Tc  INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 68.53 447 8.431
2 7450 543 7.993

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS)=  74.50 Tc(MIN.)= 5.43
TOTAL AREA(ACRES) = 9.8
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FLOW PROCESS FROM NODE 100.00 TO NODE 100.00 IS CODE = 12

>>>>>CLEAR MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 100.00 TO NODE 99.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 352.00 DOWNSTREAM(FEET) = 350.90
FLOW LENGTH(FEET) = 40.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 33.0 INCH PIPE IS 24.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.84

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  74.50

PIPE TRAVEL TIME(MIN.) = 0.04 Tc(MIN.)= 5.47

LONGEST FLOWPATH FROM NODE 103.00 TO NODE 99.00= 1390.00 FEET.
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FLOW PROCESS FROM NODE 99.00 TO NODE 99.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.953
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMCII)= 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.9500

SUBAREA AREA(ACRES) = 1.18 SUBAREA RUNOFF(CFS) = 8.92

TOTAL AREA(ACRES) =  11.0 TOTALRUNOFF(CFS)= 82.96
TC(MIN.) = 5.47
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FLOW PROCESS FROM NODE 99.00 TO NODE 99.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 230.00 TO NODE 225.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 50.00
UPSTREAM ELEVATION(FEET) = 378.00

DOWNSTREAM ELEVATION(FEET) = 377.10

ELEVATION DIFFERENCE(FEET) =  0.90

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.570
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) = 0.24

TOTAL AREA(ACRES) = 0.03 TOTAL RUNOFF(CFS)= 0.24
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FLOW PROCESS FROM NODE 225.00 TO NODE 220.00 1S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 377.10 DOWNSTREAM ELEVATION(FEET) = 369.70
STREET LENGTH(FEET) = 310.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  5.29
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:

STREET FLOW DEPTH(FEET) = 0.29

HALFSTREET FLOOD WIDTH(FEET) = 8.42



AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.19
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.94
STREET FLOW TRAVEL TIME(MIN.) = 1.62 Tc(MIN.)= 3.19
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT =.9500
S.C.S. CURVE NUMBER (AMCII) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 1.26 SUBAREA RUNOFF(CFS) = 10.09
TOTAL AREA(ACRES) = 13 PEAK FLOW RATE(CFS)=  10.33

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.35 HALFSTREET FLOOD WIDTH(FEET) = 11.33

FLOW VELOCITY(FEET/SEC.) = 3.69 DEPTH*VELOCITY(FT*FT/SEC.)= 1.30
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 220.00= 360.00 FEET.
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FLOW PROCESS FROM NODE 220.00 TO NODE 220.001SCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 3.19

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 1.29

PEAK FLOW RATE(CFS) AT CONFLUENCE = 10.33
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FLOW PROCESS FROM NODE 250.00 TO NODE 250.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00
UPSTREAM ELEVATION(FEET) = 374.10

DOWNSTREAM ELEVATION(FEET) = 373.40

ELEVATION DIFFERENCE(FEET) =  0.70

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.987
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.64

TOTAL AREA(ACRES) = 0.08 TOTAL RUNOFF(CFS)= 0.64
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FLOW PROCESS FROM NODE 250.00 TO NODE 220.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 370.00 DOWNSTREAM(FEET) = 361.30
FLOW LENGTH(FEET) = 170.00 MANNING'S N = 0.013

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 8.000

DEPTH OF FLOW IN 8.0 INCH PIPEIS 2.7 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.15

ESTIMATED PIPE DIAMETER(INCH) = 8.00 NUMBER OF PIPES= 1
PIPE-FLOW(CFS)=  0.64

PIPE TRAVEL TIME(MIN.) = 0.46 Tc(MIN.)= 2.45

LONGEST FLOWPATH FROM NODE 250.00 TO NODE 220.00= 230.00 FEET.
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FLOW PROCESS FROM NODE 220.00 TO NODE 220.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 2.45

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 0.08

PEAK FLOW RATE(CFS) AT CONFLUENCE = 0.64

** CONFLUENCE DATA **
STREAM RUNOFF  Tc INTENSITY AREA
NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1033 3.19 8.431 1.29
2 064 245 8431 0.08

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF  Tc  INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 858 245 8431
2 1097 3.19 8431

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS) =  10.97 Tc(MIN.)= 3.19

TOTAL AREA(ACRES) = 1.4

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 220.00= 360.00 FEET.
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FLOW PROCESS FROM NODE 220.00 TO NODE 215.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 361.30 DOWNSTREAM(FEET) = 353.90
FLOW LENGTH(FEET) = 120.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.50

ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS)=  10.97

PIPE TRAVEL TIME(MIN.) = 0.15 Tc(MIN.)= 3.34

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 215.00= 480.00 FEET.
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FLOW PROCESS FROM NODE 215.00 TO NODE 215.001S CODE= 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

3k 3k 3k 3k 3k 3k 3k >k 3k 3k 3k 3k 3k >k 3k 3k 3k >k 3k >k 5k 3k 3k 3k >k %k 3k 5k 3k %k %k >k >k 5k 3k 3k 3k >k 3k 5k 3k %k %k %k 5%k 3k 3k 3k %k %k 3k 3k 3k %k %k %k 3%k 3k 3k %k %k %k 3%k 3k %k %k %k %k >k >k %k kk kkk

FLOW PROCESS FROM NODE 245.00 TO NODE 240.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 75.00
UPSTREAM ELEVATION(FEET) = 372.50

DOWNSTREAM ELEVATION(FEET) = 370.80

ELEVATION DIFFERENCE(FEET) =  1.70

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.780
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.40

TOTAL AREA(ACRES) = 0.05 TOTAL RUNOFF(CFS)= 0.40
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FLOW PROCESS FROM NODE 240.00 TO NODE 235.001S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 370.80 DOWNSTREAM ELEVATION(FEET) = 365.80
STREET LENGTH(FEET) = 215.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00




DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150
Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) =  1.60
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.26
HALFSTREET FLOOD WIDTH(FEET) = 6.71
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.82
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.73
STREET FLOW TRAVEL TIME(MIN.) = 1.27 Tc(MIN.)= 3.05
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT = .9500
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 0.30 SUBAREA RUNOFF(CFS) = 2.40
TOTAL AREA(ACRES) = 0.4 PEAK FLOW RATE(CFS) =  2.80

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) = 0.30 HALFSTREET FLOOD WIDTH(FEET) = 8.70

FLOW VELOCITY(FEET/SEC.) = 3.20 DEPTH*VELOCITY(FT*FT/SEC.) = 0.96
LONGEST FLOWPATH FROM NODE 245.00 TO NODE 235.00= 290.00 FEET.
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FLOW PROCESS FROM NODE 235.00 TO NODE 205.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 363.00 DOWNSTREAM(FEET) = 361.70
FLOW LENGTH(FEET) = 120.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.1 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4.97

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  2.80

PIPE TRAVEL TIME(MIN.) = 0.40 Tc(MIN.)= 3.45

LONGEST FLOWPATH FROM NODE 245.00 TO NODE 205.00= 410.00 FEET.
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FLOW PROCESS FROM NODE 205.00 TO NODE 205.001SCODE= 1



>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MIN.) = 3.45

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 0.35

PEAK FLOW RATE(CFS) AT CONFLUENCE =  2.80
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FLOW PROCESS FROM NODE 255.00 TO NODE 250.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 75.00
UPSTREAM ELEVATION(FEET) = 373.50

DOWNSTREAM ELEVATION(FEET) = 371.60

ELEVATION DIFFERENCE(FEET) =  1.90

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.715
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.40

TOTAL AREA(ACRES) =  0.05 TOTAL RUNOFF(CFS)=  0.40
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FLOW PROCESS FROM NODE 250.00 TO NODE 210.001S CODE = 62

>>>>>COMPUTE STREET FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>(STREET TABLE SECTION # 1 USED)<<<<<

UPSTREAM ELEVATION(FEET) = 371.60 DOWNSTREAM ELEVATION(FEET) = 364.00

STREET LENGTH(FEET) = 175.00 CURB HEIGHT(INCHES) = 6.0
STREET HALFWIDTH(FEET) = 20.00

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 12.00
INSIDE STREET CROSSFALL(DECIMAL) = 0.020
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.020

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150

Manning's FRICTION FACTOR for Back-of-Walk Flow Section = 0.0150

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 3.12



STREETFLOW MODEL RESULTS USING ESTIMATED FLOW:
STREET FLOW DEPTH(FEET) = 0.24
HALFSTREET FLOOD WIDTH(FEET) = 5.59
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.63
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 0.86
STREET FLOW TRAVEL TIME(MIN.) = 0.80 Tc(MIN.)= 2.52
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):
USER-SPECIFIED RUNOFF COEFFICIENT =.9500
S.C.S. CURVE NUMBER (AMCII) = 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.950
SUBAREA AREA(ACRES) = 0.68 SUBAREA RUNOFF(CFS)= 5.45
TOTAL AREA(ACRES) = 0.7 PEAK FLOW RATE(CFS)=  5.85

END OF SUBAREA STREET FLOW HYDRAULICS:

DEPTH(FEET) =0.28 HALFSTREET FLOOD WIDTH(FEET) = 7.72

FLOW VELOCITY(FEET/SEC.) = 4.09 DEPTH*VELOCITY(FT*FT/SEC.)= 1.15
LONGEST FLOWPATH FROM NODE 255.00 TO NODE 210.00= 250.00 FEET.
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FLOW PROCESS FROM NODE 210.00 TO NODE 205.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 362.30 DOWNSTREAM(FEET) = 361.80
FLOW LENGTH(FEET) = 55.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.65

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS)=  5.85

PIPE TRAVEL TIME(MIN.) = 0.16 Tc(MIN.)= 2.68

LONGEST FLOWPATH FROM NODE 255.00 TO NODE 205.00= 305.00 FEET.
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FLOW PROCESS FROM NODE 205.00 TO NODE 205.00ISCODE= 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

TOTAL NUMBER OF STREAMS = 2

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MIN.) = 2.68

RAINFALL INTENSITY(INCH/HR) = 8.43

TOTAL STREAM AREA(ACRES) = 0.73

PEAK FLOW RATE(CFS) AT CONFLUENCE =  5.85




** CONFLUENCE DATA **
STREAM RUNOFF  Tc INTENSITY AREA
NUMBER  (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 2.80 3.45 8.431 0.35
2 5.85 2.68 8.431 0.73

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO
CONFLUENCE FORMULA USED FOR 2 STREAMS.

** PEAK FLOW RATE TABLE **
STREAM RUNOFF Tc  INTENSITY
NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 802 268 8431
2 865 3.45 8431

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE(CFS)=  8.65 Tc¢(MIN.)= 3.45

TOTAL AREA(ACRES) = 1.1

LONGEST FLOWPATH FROM NODE  245.00 TO NODE 205.00= 410.00 FEET.
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FLOW PROCESS FROM NODE 205.00 TO NODE 215.001S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 361.80 DOWNSTREAM(FEET) = 353.90
FLOW LENGTH(FEET) = 55.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPEIS 7.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 17.51

ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  8.65

PIPE TRAVEL TIME(MIN.) = 0.05 Tc(MIN.)= 3.50

LONGEST FLOWPATH FROM NODE 245.00 TO NODE 215.00= 465.00 FEET.

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k 3k 3k 3k 3k 5k 3k 3k 5k 3k 3k >k 5k 3k 3k 3k >k >k 5k 5k 3k 3k 3k 3k 3k 5k 3k sk 3k 3k 3k 5k 3k 3k >k 5k 3k 3k %k sk %k 3k 3k sk %k %k %k kosk sk sk sk kkokkkkkkk

FLOW PROCESS FROM NODE 215.00 TO NODE 215.001S CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 2 <<<<<

***MEMORY BANK # 2 1S FULL. THEREFORE, MAIN-STREAM MEMORY
DATA CAN NOT BE COPIED ONTO IT - PROCESS IGNORED.***
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FLOW PROCESS FROM NODE 215.00 TO NODE 200.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<



ELEVATION DATA: UPSTREAM(FEET) = 353.90 DOWNSTREAM(FEET) = 346.00
FLOW LENGTH(FEET) = 430.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.11

ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) =  8.65

PIPE TRAVEL TIME(MIN.) = 0.88 Tc(MIN.)= 4.39

LONGEST FLOWPATH FROM NODE 245.00 TO NODE 200.00= 895.00 FEET.
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FLOW PROCESS FROM NODE 230.00 TO NODE 230.001S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMCII)= 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.9500
SUBAREA AREA(ACRES) = 2.06 SUBAREA RUNOFF(CFS) = 16.50
TOTAL AREA(ACRES) = 3.1 TOTAL RUNOFF(CFS)=  25.15
TC(MIN.) = 4.39
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FLOW PROCESS FROM NODE 230.00 TO NODE 200.00 IS CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 372.00 DOWNSTREAM(FEET) = 346.00
FLOW LENGTH(FEET) = 485.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 15.76

ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 25.15

PIPE TRAVEL TIME(MIN.) = 0.51 Tc(MIN.)= 4.90

LONGEST FLOWPATH FROM NODE 245.00 TO NODE 200.00= 1380.00 FEET.
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FLOW PROCESS FROM NODE 200.00 TO NODE 200.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431
NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
*USER SPECIFIED(SUBAREA):




USER-SPECIFIED RUNOFF COEFFICIENT =.9500
S.C.S. CURVE NUMBER (AMCII)= 0
AREA-AVERAGE RUNOFF COEFFICIENT = 0.9500

SUBAREA AREA(ACRES) = 1.89 SUBAREA RUNOFF(CFS) = 15.14

TOTAL AREA(ACRES) = 5.0 TOTAL RUNOFF(CFS)= 40.29
TC(MIN.) = 4.90
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FLOW PROCESS FROM NODE 200.00 TO NODE 200.001S CODE = 11

>>>>>CONFLUENCE MEMORY BANK # 2 WITH THE MAIN-STREAM MEMORY<<<<<

** MAIN STREAM CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 4029 490 8431 5.03
LONGEST FLOWPATH FROM NODE  245.00 TO NODE  200.00 =

** MEMORY BANK # 2 CONFLUENCE DATA **
STREAM RUNOFF Tc INTENSITY AREA
NUMBER (CFS) (MIN.) (INCH/HOUR) (ACRE)
1 1097 334 8431 137
LONGEST FLOWPATH FROM NODE  230.00 TO NODE  200.00 =

** PEAK FLOW RATE TABLE **
STREAM RUNOFF  Tc  INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 3839 334 8431
2 5126 490 8.431

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE(CFS)= 51.26 Tc(MIN.)= 4.90
TOTAL AREA(ACRES) = 6.4

1380.00 FEET.

480.00 FEET.
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FLOW PROCESS FROM NODE 310.00 TO NODE 305.001S CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT =.9500

S.C.S. CURVE NUMBER (AMCII)= 0

INITIAL SUBAREA FLOW-LENGTH(FEET) = 60.00
UPSTREAM ELEVATION(FEET) = 372.00
DOWNSTREAM ELEVATION(FEET) = 370.80
ELEVATION DIFFERENCE(FEET) = 1.20

SUBAREA OVERLAND TIME OF FLOW(MIN.) = 1.660
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 8.431

NOTE: RAINFALL INTENSITY IS BASED ON Tc = 5-MINUTE.
SUBAREA RUNOFF(CFS) =  0.56

TOTAL AREA(ACRES) = 0.07 TOTAL RUNOFF(CFS)= 0.56
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FLOW PROCESS FROM NODE 310.00 TO NODE 300.00 1S CODE = 31

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<

>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 369.30 DOWNSTREAM(FEET) = 364.80

FLOW LENGTH(FEET) = 740.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 9.0 INCH PIPE IS 4.3 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 2.71

ESTIMATED PIPE DIAMETER(INCH) = 9.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS)=  0.56

PIPE TRAVEL TIME(MIN.) = 4.55 Tc(MIN.)= 6.21

LONGEST FLOWPATH FROM NODE 310.00 TO NODE 300.00= 800.00 FEET.
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FLOW PROCESS FROM NODE 300.00 TO NODE 300.00 1S CODE = 81

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 7.329

*USER SPECIFIED(SUBAREA):

USER-SPECIFIED RUNOFF COEFFICIENT = .9500

S.C.S. CURVE NUMBER (AMC ) = 0

AREA-AVERAGE RUNOFF COEFFICIENT = 0.9500

SUBAREA AREA(ACRES) = 1.93 SUBAREA RUNOFF(CFS)= 13.44
TOTAL AREA(ACRES)= 2.0 TOTALRUNOFF(CFS)= 13.92
TC(MIN.) = 6.21
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FLOW PROCESS FROM NODE 300.00 TO NODE 300.001S CODE= 10

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 3 <<<<<

END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 2.0 TC(MIN.)= 6.21
PEAK FLOW RATE(CFS) = 13.92

END OF RATIONAL METHOD ANALYSIS
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APPENDIX 6
AS-BUILT REFERENCES



'GENERAL NOTES! - | ~ LEGEND-
T DATUM: CITY OF ESCONDIDO BENCHMARK NO. 468 - RAILROAD SPIKE IN NORTH , : EXISTI NG PROPOSED ) DESCRIPTION

SIDE OF POWER POLE NO. 518954 AT S.W. CORNER OF CUL DE SAC AT SOUTH R
END OF EL KU AVENUE, 4 FEET SOQUTH OF S.E. CORNER OF FENCE FOR PyuMP ‘ . . 7 _— - FPROPERTY LINE

STATION NO. 1. ELEVATION = 397.06. .

: ' ' : - : ENTE LINE : i
2 BASIS OF JOB COORDINATES: THE INTERSECTION. OF THE EAST R/W LINE OF - ] CENTER . .

ESCONDIDO FREEWAY AND THE NOKTH R/W LINE OF VIA RANCHO PARKWAY, e ee— — s A I TARY DSEWER IME
ASSUMED NORTH 29,447.290, EAST 49,370.110. . _ Y :
: : ' — (D) —— — =D STORM DRAIN LINE
3 BASIS OF JOB BEARINGS: THE EAST R/W LINE OF ESCONDIDO FREEWAY FROM THE _
giggﬁ R/W LINE OF VIA RANCHO PARKWAY IS ASSUMED TO BEAR NORTH 44°%4'51" . —E— — = GBS LIME
: : - 5 —_— (T —— T TELERPHOME LINE
4  ALL DISTANCES -AND DATA SHALL BE CHECKED BY THE CONTRACTOR PRIOR TG THE ,
START OF CONSTRUCTION. IN CASE OF CONFLICT, THE ENGINEER SHALL BE NOTIFIED ) — e ELEcTRICAL LiINE
IMMEDIATELY SO THAT CLARIFICATIONS MAY BE MADE PRIOR TO THE START OF WORK.
' : e : . : ; -t : —_— W) — — W ' WATER LINE
5 . EXISTING ELEVATIONS TO BE JOINED SHALL BE CONFIRMED PRIOR TO CONSTRUCTION : : - .
STAKING. : ' ' ' ' o CATCH « BN
6 ALL DETAILS ARE NQT TO SCALE: USE DIMENSIONS. . o : o , : — ToRP OF ERATE
- ' S % S A —— SR . COI. DRAIN LINE

7  CONTRACTOR SHALL CHECK WITH APPROPRIATE UTILITY COMPANIES AND GOVERNMENT
AGENCIES, IN ORDER TO COORDINATE THE PROTECTION OF EXISTING UTILITIES TO . .
REMAIN, PRIOR TO COMMENCEMENT:OF WORK. ALL UTILITIES OVERHEAD AND UNDER- : -
+ GROUND TO REMAIN SHALL BE PROTECTED FROM DAMAGE. : ’ . .

8 ALL WORK WITHIN THE PARK AREA ON THE NORTH SIDE OF THE' PROPERTY SHOWN :
SHALL BE SUBJECT TO APPROVAL OF THE APPROPRIATE AUTHORITIES. ) s

9 LOCATION OF ELEVATION CONTROL'POINTS MAY BE SCALED IF NOT DIMENSIONED.
10 ADD 300.00 TO ALL TWO DIGIT ELEVATIONS SHOWN. - '
11 DIMENSIONS TO .PIPELINES, ETC., ARE TO CENTERLINE UNLESS OTHERWISE NOTED.

12 DISTANCES SHOWN ALONG PIPELINES ARE HORIZONTAL DISTANCES BETWEEN
STRUCTURES AND NOT PIPE LENGTHS. t : t

13 CONTRACTOR SHALL OBTAIN PERMISSION FROM THE CITY OF ESCONDIDO FOR ALL ’ .
WORK ON AND ADJACENT TO THE PUBLIC RIGHT-OF-WAY, AND FROM CALTRANS FOR ) » ] ) o
ANY ENCROACHMENT INTO INTERSTATE ROUTE 15. . : RN -

14 LANDSCAPING AND IRRIGATION WILL BE PROVIDED WITH THE FINISHED GRADING.

15 ALL STORM DRAIN PIPE SHALL BE REINFORCED CONCRETE PIPE (R.C.P.)
CONFORMING WITH ASTM C76. CLASS (Vv WILL BE FURNISHED UNLESS OTHERWISE
INDICATED:. JOINTS SHALL BE MORTARED TONGUE. AND GROOVE PER SECTION .
306-1.2.4 OF THE STANDARD SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION,
LATEST EDITION. .

16 PRECAST CONCRETE MANHOLES SHALL CONFORM TO ASTM C478. MANHOLE COVERS
SHALL BE RATED FOR HEAVY TRAFFIC LOADS AND SHALL HAVE THE LETTER "D"
CAST THEREON. .

17 NOT ALL IMPROVEMENTS HAVE BEEN FLAGGED. USE THE SAME DETAILS FOR
SIMILAR FORMS UNLESS OTHERWISE NOTED. ’ .
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18 ALL TRENCHING AND BACKFILL BY UTILITY COMPANIES AND OTHER AGENCIES
SHALL CONFORM WITH THE EARTHWORK SECTION OF THE' SPECIFICATIONS AND
BE SUBJECT TO TESTING BY THE SOILS ENGINEER. - - .- .~ -

.

CONTRACTOR TO PROVIDE SANITARY SEWER PIPE BEDDING PER DETAIL 3 ON
SHEET U-6 FOR P.V.C. PIPE OR PER S.D.R.S.D. DWG. NO. $~5 FOR V.C.P.

20  SEWER LATERALS TO BE CONSTRUCTED BY METHOD OF CONTRACIORS CHOICE. UNIFORM PLUMBING
CODE, CURRENT EDITION, SHALL BE ADHERED TO. :

21 AIL STORM DRAIN & SANITARY SEWER MANHOLES SHALL BE CONSTRUCTED WITH A MINIMUM OF
12" OF ADJUSTMENT RINGS ABOVE CONE SECTION..

22  COORDINATES OF CURB OPENING TYPE CATCH BQSE“S-&'RE"I.’O CENTERLINE INTERSECT OF
STRUCTURE AND CURB FACE. ’

23 CERTAIN ITEMS OF WORK WILL REQUIRE COMPLETION AFTER THE PROPOSED BUILDINGS ARE
CONSTRUCTED AND THE WALLS ARE BACKFTLLED. REFER TO REFERENCE TRAWINGS GP 833 FOR
AREAS OF TEMPORARY CONSTRUCLTION SLOPES.

24 THE STTE CURRENTLY POSSESSES A. GROUND WATER COLLECTION SYSTEM (SSD). DUE TO THE
LOCATION AND DEPTH OF VARIOUS UTTLITIES 10 BE CONSTRUCTED AS SHOWN HEREON, IT IS
LIKELY THAT GROUND WATER WILL -BE ENCOUNTERED. IT IS SOLELY THE CONTRACTOR'S
RESPONSIBILITY FOR DHMUIRINQ£H§$K}EE AS REQUIRED.

P

25 EDOSION CONTROL MEASURES ARE TO “BE IMPLEMENTED. REFER TO SHEET U~2 FOR DETAILS.

' ORIGIN OF COORDINATES
NORTH 29,447.290
EAST 49,370.110

TOROBHAPNY COMPILED BY
PHOTOGRAMME TRIC METHODS

PHOTO DATE 10-17-80 & €-290-81

- LEGAL DESCRIPTION
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 PARK
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PARCEL 1 OF ESCONDIDO MAP NO. 81-06, IN THE CITY OF ESCONDIDO, .COUNTY OF
-SAN DIEGO, STATE OF CALIFORNIA, ACCORDING TO PARCEL MAP 11382, FILED IN
THE OFFICE OF THE COUNTY RECORDER OF SAN DIEGO COUNTY, JUNE 11, 1981..

ALSO THAT PORTION OF THE RANCHO SAN BERNARDO, IN THE CITY OF ESCONDIDO,

COUNTY OF SAN DIEGO, STATE OF CALIFORNIA, ACCORDING.TO PATENT MAP THERECF,
RECORDED IN BOOK 2, PAGE 462 OF PATENTS, RECORDS OF SAN DIEGO COUNTY, MORE
PARTICULARLY DESCRIBED AS FOLLOWS: - . .

W2, /SR ' BEGINNING AT THE POINT IN THE NORTHERLY LINE OF THAT CERTAIN TRACT OF LAND
P NN DESIGNATED "M. BARNETT" ON LICENSED SURVEYOR'S MAP NO. 180, ON FILE' IN THE
(=7 0%y, . : OFFICE OF. THE COUNTY SURVEYOR OF SAID COUNTY, SAID POINT BEING DISTANT
KXY NN-2-prOJECT ) NORTH 83°39'10" WEST, 1149.07 FEET (RECORD NORTH 84°05°00" WEST, 1149.50
- -0, SITE. FEET) FROM THE NORTHEAST CORNER OF SAID "M. BARNETT" TRACT AND SALR POINT
1 i . : BEING THE NORTHEASTERLY CORNER OF LAND DESCRIBED IN DEED TO' GEORGE R. “PETERSON,
. : . 4 . . ET UX, RECORDED OCTGBER 18, 1935 IN BOOK 441, PAGE 277 AS DOCUMENT NO. 58402
A . . : OF OFFICIAL REOCRDS; THENCE ALONG SAID NORTHERLY LINE NORTH 83°39'10" WEST,
TN 870.00 FEET TO THE NORTHWESTERLY CORNER OF SAID PETERSEN ;, THENCE ALONG
-~ A - THE WESTERLY LINE OF SAID LAND; SOUTH 06°20'S50" WEST, (RECORD SOUTH_ 05°55'00"
LY . ' : WEST) 243.26 FEET TO THE NORTHWESTERLY CORNER OF THE LAND DESCRIBED IN DEED
' : 'TO THE STATE OF CALIFORNIA, RECORDED MAY 10, 1968 AS DOCUMENT NO. 78176 OF .
_ o ¥ 1o sax mreo : - . OFFICTAL RECORDS; THENCE ALONG THE NORTHERLY BOUNDARY OF SAID LAND SOUTH
- . 67°00'35" EAST, 700.87-FEET; SOUTH 72°01°'40" EAST, 136.92 FEET; AND SOUTH
o 82°38°02" EAST, 70.15 FEET TO THE EASTERLY LINE OF SAID PETERSEN LAND;..THENCE .
VICINITY MAP : ALONG SAID EASTERLY LINE NORTH 06°20'50" EAST, (RECORD NORTH 05°55'00" EAST)
: S _471.14 FEET TO THE POINT OF BEGINNING.. . . : :
. - NO SCALE : .. - : el : o -
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CONSTRUCTION NOTES |
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LENGTH AS SHOWN ON PLAN (NC WINGS).

CONSTRUCT CURB INLET - TYPE C PER SAN DIEGO REGIONAL STD. DWG. D-
LENGTH AS SHOWN.ON PLAN, TYPE AS SHOWN ON PLAN. ’ - D3

CONSTRUCT CONCRETE APRON'PER SAN DIEGO REGIONAL STD. DWG. D-20. .
CONSTRUCT CONCRETE LUG PER" SAN DIEGO REGIONAL'STD. DWG. D-63.

CONSTRUCT MANHOLE - 4'x2' DIAMETER PER SAN DIEGO REGIONAL STD. ¢
na¥ .

CONSTRUCT SEWER MAIN CLEANOUT PER SAN DIEGO REGIONAL STD. DWG. 5-3.

CONSTRUCT’DROP MANHOLE BASE PER DETAIL NO. 1 SHEET u-6.

CONSTRUCT CONCRETE SLOPE ANCHORS PER DETAIL NO. 1 SHEET U-2.

CONSTRUCT CATCH BASIK PER DETAIL NO. 2 SHEET Ux
TYPE A, B, C AS SHOWN ON PLAN. =

INSTALL PIPE PLUG AND MARKER PER DETAIL 2 ON SHEET U—6.7'
<::> CONSTRUCT CONCRETE ENCASEMENT PER DETAIL 1 DWG. U-3.

®

<::> CONSTRUCT CONC. PIPE COLLAR PER SAN DIEGO REéIONAL STD. DWG. D-62.

<::> CONSTRUCT SANITARY SEWER LATERAL CONNECTION PER SAN DIEGO REGIONAL
STD. DWG. S$-13. \

CONSTRUCT ELECTRIC HANDHOLE NO. 3315 PER DETAIL NO. ® SHEET U-9.

CONSTRUCT STORM DRAIN CLEANOUT - TYPE B PER SAN DIEGO REGI
DWG. D-10, OR TYPE A PER S.D.R.S. DWG. NO. D-9 ONAL STD.
T — :

- — o e - - — e e e .

CONSTRUCT CURB INLET - TYPE B PER SAN DIEGO REGIONAL STD. DWG. D-2
WITH 1%" DIA.. P.V.C. AND ‘FILTER GRAVEL PER SECTION DETAIL 3 DWG. U-2.

WG. S-1.

CONSTRUCT CONCRETE ENCASEMENT PER SAN DIEGO REGIONAL STD. DWC: S-7. a

FOR ADDITIONAL NOTES AND DIMENSIONS SEE SDG & E STD. 3315.1 - 3315.4.

CONSTRUCT ELECTRIC HANDHOLE NO. 3316 PER‘DETAIL NO. 2 SHEET U-9.

CONSTRUCT FUSE CABINET PER DETAIL NO. 3 SHEET U-9.
CONSTRUCT TRANSFORMER PAD PER DETAIL NO. 2 SHEET U-11.
CONSTRUCT TELEPHONE MANHOLE PER DETAIL 'NO. 3 SHEET U-11.

OF TELEPHONE PEDESTAL BY QOTHERS).
CONSTRUCT CABLE TV PULL BOX.

®O G0eG ©

CONJTRULT OMP INLET PER CAL -TRANY o1 [-75

STANDARD PLANS -

D-2 CURB INLET - TYPE B

D-3  CURB INLET - TYPE C

D-10 STORM DRAIN CLEANOUT - TYPE B

D-11  INLETS AND CLEANOUTS - NOTES AND DETAILS
D-12  CURB INLET OPENING

D-13  WELDED STEEL GRATE FRAME

D-15  DRAINAGE STRUCTURE GRATE - TYPE G &

D-20  CONCRETE APRON FOR CURB INLET

D-60 PIPE BEDDING AND TRENCH BACKFILL FOR STORM DRAINS
D-61 ROUNDED PIPE ENDS IN DRAINAGE STRUCTURES
D-63  CONCRETE LUG

M-1 24" MANHOLE FRAME AND COVER - HEAVY DUTY
M-2 24" MANHOLE FRAME AND COVER - LIGHT DUTY
S-1  MANHOLE - 4" x 2' DIAMETER

§-3  SEWER MAIN CLEANOUT

S-4 PIPE BEDDING AND TRENCH BACKFILL FOR /SEWERS (STANDARD INSTALLATION)

- FOR ADDITIONAL NOTES AND DIMENSIONS SEE SDG & E STD. 3316.1 - 3316.6.

TERMINATE TELEPHONE CONDULT PER DETAIL NO. 1 SHEET U-11 (IﬁSTALLATION

S-5 PIPE BEDDING AND TRENCH BACKFILL FOR SEWERS (ROCK TO SPRINGLINE)

S-7 CONCRETE ENCASEM%NT

- .

D-62 PIPE COLLAR

REFERENCE DRAWINGS

ROUGH GRADING PLAN GP 833
SHEETS RG-2, RG-3, RG-4, RG-5

'

LIST OF DRAWINGS

DWG. NO. " OTTFTLE T -
U-1 TITLE SHEET .
U-2 . STORM DRAIN - NE QUADRANT -
U-3 STORM DRAIN - SE QUADRANT
U-4 STORM DRAIN - SW QUADRANT
“U-5 STORM DRAIN - NW QUADRANT -
U-6 SANITARY SEWER - NE QUADRANT
u-7 SANITARY SEWER - SE QUADRANT .
u-8 SANITARY SEWER - SW QUADRANT
U-9 UTILITY COMPOSITE - NE QUADRANT
U-10 UTILITY COMPOSITE - SE QUADRANT ,
U-11, UTILITY COMPOSITE - SW QUADRANT -
U-12 UTILITY COMPOSITE - NW QUADRANT
U-13 SANITARY SEWER PROFILES - LINES 4, B, C, D
U-14 STORM DRAIN PROFILES - LINES A, D, E, F, I, L *
U-15 STORM DRAIN PROFILES - LINES C, G, H : -
u-16 STORM DRAIN PROFILES .- LINES B, J _ - }
U-17  “TITLE SHEET ~ ’
U-18 WATER PLAN AND PROFILE LINE E .
U-19 WATER PLAN AND PROFILE LINE £. ~ -
¢ U-20 - WATER PLAN AND PROFILE LINE D :

U-23 WATER PLAN AND PROFILE LINE'GY - .

e -
(LI T e

SOWTL e . -

u-21 WATER PLAN AND PROFILE LINE A - .
U-22 - WATER PLAN AND’ PROFILE LINE,G & LINE B 6’0

- OO0,

N D T
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