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INTRODUCTION

The Citywide Drainage Study is a combination of two studies describing the hydrologic and
hydraulic characteristics of the City of Santee and recommending necessary improvements

throughout the City.

PHASE 1

Phase I was concerned with the inventory of existing storm drain facilities in the city and
with determining design discharges for the 100 year frequency storm. All facilities in the
City were inventoried and mapped on Plate 1 with a reference number. All known and
estimated data for each facility was listed in Appendix 2 with the same reference number.
The City was then divided into drainage basins and the 100 year flows calculated using the
San Diego County Hydrology Method. Plate 2 contains the mapping used in calculating
the hydrology. The nodes and flow paths correspond to the hydrology calculations found
in Appendix 3 and 4 of this report. The letter in the reference node corresponds to the
drainage basin and is similar throughout all four plates. The number of the node however
has no relation to Plates 1, 3 and 4. Nodes not shown on Plate 2 are up stream of the
closest node shown on the map. The predicted runoff was routed to each facility and
compared with the open flow capacity of each of these facilities as determined by
Mannings Equation and listed in Appendix 2. From this comparison, capacity deficiencies

were determined.



PHASE 11

Phase II defined the criteria and then determined which facilities inventoried from Phase
I would be considered master drainage facilities. Plate 3 shows the location and reference
number of all Master Facilities. Plate 4 is similar to Plate 3 but only shows those facilities
that cannot maintain the 100 year flow and were labeled deficient. Plates 1, 3 and 4 are
only schematic and actual improvement plans should be used for facility information.
During this phase there was also criteria defined and implemented determining the amount
of bressure flow and street flow that would be allowed in a master drainage facility.
Recommendations for improvement and cost estimates were provided for all master

drainage facilities that did not meet this criteria.

The results of both Phase I and Phase II are compiled in list form in Appendix 2. This
list contains the inventory of existing drainage facilities, existing capacities, design flows,
designation of master facilities as well as deficient master facilities, and recommended

improvements with corresponding cost estimates.



INVENTORY OF EXISTING FACILITIES

The base topography used for this Citywide Hydrology Study is the most recent
topographic mapping available. The several sources of topographic mapping include San
Diego County orthophoto topographic maps (5 foot contour interval and a scale of 1 inch
equals 200 feet) and various grading plans. The most recent County topographic maps,
dated 1972, do not cover the entire City limits, so in those areas the most recent
topographic mapping available is dated July 1960. Wherever new development has
significantly altered the landform, the appropriate grading plans were reviewed and

incorporated into the hydrology study.

All readily available drainage information and studies on file with all responsible
organizations within and adjacent to the City have been collected and reviewed as required
for this study. Design plans were obtained from the County of San Diego, Caltrans and
the City of Santee. Drainage reports were obtained from the Corps of Engineers, the
County of San Diego, the City of Santee, and the Federal Emergency Management
Agency. A detailed list of these reviewed reports is shown in Appendix 1. This list also
indicates the hydrologic methods used for areas of local drainage. Also reviewed were a
number of individual project reports prepared by BSI Consultants, Inc. for the City of

Santee. These project reports are also identified in Appendix 1.



All existing visible drainage facilities within the City were identified in the field and
inventoried. The inventoried drainage facilities are described in Appendix 2, and given

a deficiency rating indicating erosion problems and maintenance needs.

An inventory of all natural channels within the City has been performed, noting size,
general characteristics, and major obstructions such as bridges or other flood plain
encroachments. The inventory of the natural channels is defined in Appendix 2. The
capacity and velocity calculations were made assuming that all natural channels were
properly maintained as flood control channels. Many of these channels have a decreased
capacity due to natural vegetation and need for maintenance. These channels are

identified in Appendix 2.

Based on the recorded data and field observations, the capacity and physical stability of
each existing facility has been identified and appears in Appendix 2. Where the size or
slope of the drainage facility is not available from City records nor able to be readily
determined in the field, the symbol N/A (not available) is entered in Appendix 2. Where

information was estimated in the field, brackets have been placed around the value used.

The capacity of open channels is based on normal depth calculations using the channel

slope, unobstructed flow area, bank full depth, and existing friction values. A natural



channel with the capacity to convey the design storm will be deficient if it is subject to

erosion from excessive velocities.

Destructive velocities are defined as greater than:
6 feet per second for earth lined channels
15 feet per second for riprap lined channels

35 feet per second for concrete lined channels



HYDROLOGIC ANALYSIS

The hydrologic method used for this study is the Rational Method as described in the San
Diego County Flood Control District Hydrology Manual, (January 1985 Revision) to
estimate the 100-year runoff. The numerous drainage project studies and designs reviewed
for this Citywide Study are identified in Appendix 1 and were used to aid in the selection

of the appropriate hydrologic model.

The most recent topographic mapping available was used to delineate sub-basins and
determine flow paths. The representative topographic mapping is the orthophoto mapping
dated 1972 or the individual grading plans approved since 1972. After an initial hydrology
analysis was performed using the underlying land use and soil types, soil group D was
selected for use in all areas within the City. Land use for the study is based on the Land
Use Plan adopted by the City dated August 15, 1984 and all amendments up to November

12, 1987.

The Rational Method is defined by the equation

Q = (CIA

Where:

Q is the peak rate of flow in cubic feet per second.



C is a runoff coefficient expressed as a percentage of rainfall which becomes surface
runoff.

1 is the average rainfall intensity in inches per hour for a storm duration equal to the time
of concentration (Tc) of the contributing drainage area.

A is the drainage area in acres tributary to the design point.

The rainfall intensity is calculated by using Figures 1 and 2 which are applicable to all
areas within San Diego County. The 6-hour 100-year rainfall amount is also identified on
Plate 2 and should be used in place of Figure 1. The highest valued isopluvial should be

used in each basin rounded up to the nearest tenth for all hydrology calculations.

Assuming that a uniform rainfall of constant intensity occurs over a watershed, the peak
flowrate will occur when the entire watershed is contributing runoff. This peak Q usually
occurs when runoff from the most distant point on the watershed reaches the point of
concentration, with the corresponding travel time for this distance being the time of

concentration.

The initial time of concentration calculation for natural watersheds may be obtained from
Figures 3 and 4. The initial time of concentration calculation for urban watersheds is
made using Figure 5. The time of concentration at any point within the drainage area is

given by Tc=Ti+Tf where:



Ti is the inlet time or the time required for the storm water to flow to the first inlet in
the system. It is the sum of time in overland flow across lots and in the street gutter.

Tf is the travel time or the time required for the storm water to flow in the storm drain
from the most upstream inlet to the point in question. Travel time, Tf, is computed by
dividing the length of storm runoff by the computed mean flow velocity. Since the velocity
normally changes at each inlet because of changes in flow rate or slope, total travel time
must be computed as the sum of the travel times for each section of the storm runoff.

Use Figure 6 to estimate time of travel for street gutter flow.

Some of the basic assumptions used in the RATIONAL METHOD are:

(1) the return frequency of the estimated Q is approximately the return frequency of
rainfall; that is, to estimate a 100-year return frequency peak flowrate (Q100), the "T"
values are assumed to be of a 100-year return frequency;

(2) rainfall intensities are assumed to be approximately uniform over the watershed;

(3) the water shed runoff characteristics can be estimated sufficiently to be used in the

runoff equation.

The Rational Method hydrologic calculations may be performed manually or, as in the
case of the enclosed calculations, using software developed by Advanced Engineering
Software (AES) which reflects the San Diego County Hydrology manual criteria. The AES

software Version 3.4A or before may be used as issued with one significant exception.



The software uses straight-line interpolation calculating the time of concentration for initial
urban areas having distances greater than 500 feet or slopes greater than 2.5% or less than
0.5%. The calculation should be made by hand using the equation shown in Figure 5 and
manually input into the watershed being modelled. Backup data used for this calculation
can be found in Appendix 5. Future versions of the AES software will be modified to

properly compute the initial time of concentration for urban watershed.

A summary and detailed hydrology printout for each of the 26 basins is included in
Appendix 3 and 4 respectfully. Because the existing system in Q Basin splits at Mission
Gorge Rd., the flow to be routed through each system is undeterminable and is therefore

not available beyond the nodes at Mission Gorge Rd.
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DEFICIENCIES

During Phase I, the design flow from the 100 year frequency storm was often larger then
the open flow capacity of a facility. All of these facilities were used as having a capacity
deficiency. The listing in Appendix 2 has a column designating which facilities have a
capacity deficiency, as well a other deficiencies. The other types of deficiencies

investigated are explained below and are also indicated in Appendix 2.

C - CAPACITY  If the predicted 100-year runoff exceeds the existing capacity of that
facility, it has a capacity deficiency.

E - EROSION If an unlined channel has a lOO-year flow velocity greater than 6 fps,
it has an erosion deficiency.

M - MAINTENANCE If a facility no longer exists in its original as-built condition
due to erosion, vegetative growth, sedimentation, or some other physical degradation, it
has maintenance deficiency.

S - SERVICE LIFE This designation is meant to indicate that a pipe facility is
made of corrugated metal and will have a shorter service life than reinforced concrete
pipe.

V - VELOCITY A facility will be noted as velocity deficient if an unlined facility has
a 100-year flow velocity of greater than 6 fps or a riprapped channel has a velocity of
greater than 15 fps or if a concrete lined channel or pipe has a 100-year flow velocity of

greater than 35 fps.



Of the five deficiencies addressed, the capacity deficiency was the most prevalent,
occurring in all 26 drainage basins. The service life deficiency also occurs throughout the
city, however it does not impose any threat to life or property. Maintenance deficiencies
occurred almost exclusively in box culverts and open channels due mainly to sedimentation
deposits and vegetation growth These blockages greatly decrease the capacity of the
facility in many cases. Erosion and velocity deficiencies are mainly associated with unlined

channels and impose very little immediate threat.

Many of the capacity deficiencies throughout the city exist because of short stretches of

mild slope within a system. Many of these stretches are considered minor deficiencies

while others may need a parallel system until the slope steepens.

The existing drainage facilities on the north side of the San Diego River were generally
adequate while those on the south side of the river were generally deficient. This is due
primarily to the mild slopes on the south side of the river. There are three drainage
basins located in the southeast portion of the city that possess significant deficiencies.
Basins O, P and Q need parallel or replacement systems throughout almost the entire
length of the basin. Q basin is clearly the worst problem in the city. This is due to the

significant areas zoned to industrial use and to extremely mild slopes. Even though there

12



is presently many acres of undeveloped land, the hydrology study assumes ultimate
development using a industrial development runoff coefficient of 0.95. That is to say that

95% of the 100 year frequently storm needs to be routed to the river.

Recommendations to improve existing conditions are listed in Appendix 2 as well as

discussed in the Recommendations Section.

13



MASTER DRAINAGE FACILITIES

In order for the City of Santee to determine storm drain improvements that would qualify
for developer reimbursement, it was necessary to provide a set of criteria defining a
master drainage facility. This criteria was developed with the intent to provide protection

to both public and private property from offsite runoff.

The City of Santee has defined a master drainage facility as any storm drain facility that

meets any of the following criteria:

1. Any drainage system requiring the equivalent of a 36-inch diameter
reinforced concrete pipe under ultimate development conditions and
conveying at least 12.5 cubic feet per second of storm runoff from a
Circulation Element public road, or a Non-Circulation Element public road.

2. Any drainage system that conveys at least 12.5 cubic feet per second of storm
runoff from a Circulation Element road, City of Santee Park, or City-owned
open space.

3. Any of the following:

a. The San Diego River
b.  Forester Creek

c. Fanita Creek

d. Woodglen Vista Creek
e. Big Rock Creek

f. Sycamore Creek

14



The 12.5 cfs limitation was chosen because it will allow one lane open from flooding
during the 100 year frequency storm on major roads having two lanes in each direction

and having a one percent minimum slope. (See Figure 6.)

A deficient master drainage facility is any master drainage facility that has a full-flow

capacity less than the 100 year runoff that has been allocated to that facility.

A deficient master drainage facility will be labeled as being minor if it meets all of the
following criteria:
1. The 100 year flow can be maintained within the existing facility using no
greater then 2 foot of pressure head.

2. No greater then 12.5 cfs of flow is allowed on the street.
Improvements were recommended for all deficient master drainage facilities that did not

meet the criteria for minor deficiencies listed above. Supporting calculations in

determining minor facilities can be found in Appendix 3.

15



RECOMMENDATIONS

Appendix 2 contains recommendations for all deficient master drainage facilities that did
not meet the requirements for minor deficiencies. With very few exceptions, replacement
or parallel facilities were sized to transport the 100 year frequency storm with non-pressure
flow. In isolated situations minor pressure flow may be required to achieve the needed

capacity because of existing upstream or downstream conditions.

Each non-minor, deficient master facility was looked at individually to determine the most
suitable improvement needed to maintain non-pressure flow. Existing plans were reviewed
as well as utility maps to ensure all recommended improvements were achievable. Also
all recommended improvements use existing right of ways or existing locations of open
channels. Increasing facility sizing was continued downstream with only a few exceptions
in which a 6 inch decrease in downstream size was allowed. As a general rule of thumb,
all corrugated metal pipe that was deficient was recommended to be replaced. Also all
pipes with a diameter less than 30 inches was recommended to be replaced. Any facility

over 30 inches in diameter was recommended to be paralleled.

Q BASIN
All recommended improvements with the exception of the Q basin was designed to follow

the location of the existing system. In order to achieve the required capacity in the Q

16



basin, it was recommended that the existing pipe on Cottonwood Ave. be upsized and
extended to join the existing system on Buena Vista Ave. A schematic of the Q Basin in
Diagram 1 and 2 following this section show both the existing and proposed systems.
Splitting the flow at this point in addition to executing the other recommend improvements
listed in Appendix 2 should adequately carry the 100 year frequency storm to the San

Diego River.

UNIT COSTS

The unit costs for recommended improvements listed in Appendix 2 are based on 1989
prices compiled from contractor bids in San Diego County and San Bernardino County
during the past two years. Unit prices listed include costs for cleanout facilities as well
as a 30% increase for engineering and construction contingencies. A listing of all unit
prices used can be found on page 18 of this report. The ENR construction cost index
equals 4655 based on the 20 city average with the 1913 base year. A listing of all
recommended improvements can be found in Appendix 5 of this report. The total cost

of recommended improvements was about 10.4 million dollars.
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ESTIMATED UNIT CCOSTS FCR RECOMMENDED IMPROVEMENTS

FACILITY SIZE

24"
30"
33"
36!1
42"
48"
54"
60"
72"
84"

(2) 24"
(2) 54"
(2) 60"

5' X 4
6' X 3'
8' X 4!
8' X 5'
10'%X 4
10'X 5
12'X 6°
(2)y 7+ X 4!

b=8' h=6' s=
b=10' h=5' s
b=10' h=6' s
b=12' h=5.5"
b=20' h=6' s

b=8' h=5' s=1.5:1 n=0.015
b=12' h=6' s=1.5:1 n=0.015

RCP
RCP
RCP
RCP
RCP
RCP
RCP
RCP
RCP
RCP

RCP
RCP
RCP

RCB
RCB
RCB
RCB
RCB
RCB
RCB
RCB

18

ESTIMATED UNIT COST
PER LINEAR FOOT

130
150
160
175
200
230
260
285
315
390

220
490
515

315
335
435
470
585
640
1085
975

85
150
165

03 155

220

230
380
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APPENDIX |

REPORTS REVIEWED



REPORTS REVIEWED

1.

10.

Flood Plain Information - San Diego
River, Corps of Engineers.

Flood Insurance Study - Santee, Federal
Emergency Management Agency.

Fee Program Study Report, Graves
Engineering, September 1981

Santee Drainage Fee Supplemental Report,

Graves Engineering, December 1986

Santee Drainage Fee Revised, BSI
Consultants, Inc., March, 1987

Storm Drain Inventory and Management

System, Testing Engineers, September, 1984

General Plan for Flood Control and
Storm Drain Improvements for Santee -
Lakeside Area Zone II, San Diego
County Flood Control District
(Lawrence, Fogg, Smith and Associates),
February, 1975

Comprehensive Plan for Flood Control
and Drainage Zone 2, San Diego County
Flood Control District (George S.

Nolte and Associates), January, 1976

General Drainage Plan for Forester
Creek, San Diego County flood
Control district, (Wilsey & Ham),

Northeast of Prospect and Magnolia
BSI Consultants, September 1987

LOCAL HYDROLOGY
METHODOLOGY

Modified
Rational
50-Year
Runoff

SCS

Unit Hydrograph
50- and 100-
Year Runoff

Modified
Rational

Rational



REPORTS REVIEWED

11.  Prospect and Cuyamaca
BSI Consultants, September, 1987

12.  Cuyamaca and Mission Gorge
BSI Consultants, August, 1986

13.  Woodside Avenue and Security Way
BSI Consultants, November, 1987

LOCAL HYDROLOGY
METHODOLOGY
Rational

Rational

Rational






APPENDIX i

SUMMARY OF EXISTING
CONDITONS AND
RECOMMENDED IMPROVEMENT



ECE T T

»

LINE

ASa
ASh
AS¢c
As5d
ASe
ASf
2203
A20b
B3a
B5b
B5¢
B5d1
B5d2
Be
B5f
B20al
32042
B20b1
B20b2
B20b3
B30a
B30b
B30¢c
(54
£5h
+C5¢
¢5d
Clha
C15al1
£15a2
15a3
c15b
15¢
£15d1
£1542
C20al
2042
€20a3
C20ad
C20b
£20¢
C25al
£25a2
c25a3
(2544
C25b
025¢
€30al
3082

n
.

JILE

36
66
1
2
2
24
2
30
36
Nyl
18
18
18
18
18
18
21
21
21

"
4

36
36
21
18
18
18
A"z 13
27
21
30
3
36
36
21
21
21
21
30
18
21
21
21
21
2
27
33
33

s @™ @ W oz W 3 W o ™ o m m W w W m M m & 53 M s W 3 S o M S o o3 @ @ W om W W 3 @ 3 = @ @ owm @ ow = m

cIr
CIp
RCP

RCP .

Cup
CHP
Chp
RCP
CHp
Cup
.13
CKP
CMP
CMP
CHp
RCP
RCP
RCP
RCP
RCP
CHP
RCP
RCP
RCP
RCP
CNP
RCP
CHPA
ACP
CHP
RCP
RCP
RCP
RCE
RCF
ACP
ACP
ACP
ACP
ACP
ACP
ACP
ACP
ACP
ACP
ACP
ACP
RCP
RCP

171 OF SANTEE --- SUMMARY OF ZXISTING CONDITIONS AND RECOMMENDED IMPROVEMENTS

SLOPE

0.0375
0.02
0.014
0.02
0.0844
0.0497
0.11
0.02
0.0356
0.0188
0.005
0.0456
0.0483
.0065
0.0232
0.0652
0.0556
0.0589
0.0312
0.01
0.03
0.02
0.0
0.1079
0.018
0.025
0.0638
0.01
0.02
0.062
0.0672
0.062
0.032
0.032
0.0188
0.031
0.03
0.056
0.05
0.031
003
0.025
0.03
0.04
0.25
0.03
0.02
0.07
0.035

* = MASTER DRAINAGE FACILITY

DEFICIENCIES:

n
L

= CAPACITY

LENGTH
(F7)

141
931
488
153
108
153

18

82

30
395
157
17
132
126
30
200
238

18
138

28
284
189
120

[ 100

102
3
201
i
10
44
128
103
166
210
180
175
130
123
3)
106
51
108
282
43
- 283

¥ VALUE  CAPACITY

0.013
0.013
0.013
0.013
0.024
0.024
0.024
0.013
0.024
0.0
0,024
0.024
0.024
0.024
0.024
0.013
0.013
0.013
0.013
0.013
0.024
0.013
0,013
0.013
0.013
0,024
0,013
0.024
0.013
0.024
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0,013
0.013
0.013
0,013
0.013
0.013
0.013
0.013
0.013

{CFS)

850
475
501
kY,
36
13
41
32
42
50
81
12
13
5

9
21
23
15
53
i
9
94
149
102
e

21

Yy
42
80
102
95
113
31
55
54
13
§9
¥
18
23
21
3
19
38
4
140
99

100-YEAR DEFICIENCY RECOMMENDATIONS UNIT  COST
FLOW RATING REPLACEMENT PARALLEL  COST  :§)
{CFS) PIPE PIPE {JLE}

43
in
403
35
35
18
17
17
12
41
4
3
5
5
3
15
20
22
25
10
51 §
80
80
62
5
24 ¢S 4 130 13000
24
15 s
40
33 8
35
10
10
85
85
44
54
§5
84 ¢
84 ¢
10
36 ¢
43 ¢
43
43
43 ¢
50 Y
88
"

v O e O I

wn T o N T W2 o

+ = DEFICIENT MASTER DRAINAGE PACILITY { ] = BSTIMATED VALUE
§ = SERVICE LIFE V= VELOCITY ? = NOT ENOUGH DATA

E = EROSION

¥ = MAINTENANCE



LINE

£30a3
{3541
£35a2
£35a3
£3301
£35h2
C35¢
c35d
+054a
D5b
Dic
D5d
D5e
D5f
Dig
D20a
D20b
D20¢
D242
D24b
D254
D25h
p25¢
p25d
D25e
D25
D25¢
D25h
D251
D257
D3%a
D3%h
D35¢
D4la
D40b1
D4gb2
D40cl
D40¢2
D40c3
0404
D45al
pdsal
D45a3
Dd5ad
Dh0al
D50a2
D50b
Di%a
D35b

CITY GF SANTEE --- SUMMARY OF EXISTING CONDITIONS AND RECOMMENDED IMPROVEMENTS

SIIE

33" RCP
43 " g 27 " CHPA
21 " RCP
21 " ACP
36 " ACP
36 " RCP
{2) 81" % 33" CMPA
18 " RCP
18 " RCP
36 " RCP
(b=4' h=3' 522:1]
42 " CNP
{2) 4" % 2" RCB
18 " CNP
24 ™ CHP
18 " CHp
24 " RCP
[2) 29" X 18" CHPA
18 ™ CMP
20" %13 " CNPA
21 " RCP
30 " RCP
30 " RCP
30 " RCP
42 " RCP
36 " CNP
[b=20" h=10' s=2:1}
36 " RCP
21 " RCP
18 " CHp
24 " RCP
30 7 CNP
36 " RCP
b4t h=2.5" s=1.5:1
42 " Cup
42 " RCP
42 " CHp
42 " RCP
42 7 Cwp
42 " RCP
18 * RCP
18 " RCP
18 " RCP
18 " RCP
18 " CHP
18 " CNP
30 " RCP
24 " ACP
27 " ACP

SLOPE

0.03
0.28
0.0263
0.0322
0.0115
0.0053
0.0558
0.1436
0,04
0.05

[ 0,05
0.046
0.03
0.01
0.01
0.024
0,085
0.03
0.4
0.01
0,072
0.028
0.0232
0.064
0.041
0.042
0.12
0.24
0.02
0.08
0,05
0.036
0,016
0.03
0.032
0.042
0,038
0,016
0,038
0.031
0.01

T 0.018

0.032
0.036
0,438
0.0833
0.023
0.0456
0.015

* = MASTER DRAINAGE FACILITY
DEFICIENCIES: C = CAPACITY

LENGTH
(F1)

167

6
39
33
T
144
269
30

[ 450 ]

950
216

48
94
i1
97

30
176

420
84
104
89
100
42

136
126
94
142
94
112
12
115
44
106
93
693
210

¥ VALUE  CAPACITY

0.013
0.024
0,013
0.013
0.013
0,013
0,024
8.013
0.013
0.013

0.03
0.024
0.013
0.024
0.024
0.024
0,013
0.024
0.024
0.024
0,013
0.013
0,013
0.013
0.013
0.024

0.03
0.013
0.013
0.024
0.013
0,024
0.013
0,015
0.024
0.013
0.024
0,013
0.024
0.013
0,013
0.013
0,013
0.013
0.024
0.024
0,013
0.013
0,013

(CFS)

92
153
26
28
7
49
1150
40
1
149
imn
1
242
§
12
9
38
36
36
5
43
89
82
104
204
14
23115
1
22
16
51
4
84
433
97
206
103
121
103
m
1
U
19
20
38
18
62
48
38

100-YEAR DEFICIENCY

PLOW
{CF5)

13
i
44
44
36
58
539
10
96
104
104
114
133
10
10
30
30
10
11
11
28
28
8
38
43
4
49
56
5

1
33
53
62
140
146
146
146
146
154
164
10
10
10
10
21
21
42
41
41

+ = DEFICIENT MASTER DRAINAGE PACILITY
§ = SERVICE LIFE V = VELOCITY

E = EROSION

M = MAINTENANCE

RATING REPLACEMENT PARALLEL

RECOMMENDATIONS UNIT

PIPE PIPE

36

[ ] = ESTIMATED VALUE

? = NOT ENOUGHE DATA

08T

175

Cos?

18755



M M % M M M M M w4

W %

" o M

CITY GF SANTEE --- SUMMARY OF EXISTING CONDITIONS AND RECOMMENDED INPROVEMENTS

LINE SIZE
D55¢ 30 RCP
D35d 36 " RCP
D80z 42 " RCP
D60 18 " RCP
D60¢c 42 " RCP
pgod 18 " CNP
D60e 48 * RCP
DE5a  (5) 42" X 54" CMPA
D&5D OPEN
D§Sc [b=10 h=3 §=1.5:1]
D854l i2) 36 " CMP
D65d2 {3} 30 " CNP
D65e 36 " X 48 " CMPA
DésE  [b=10¢ h 3t s:2:1]
+D65¢ {b=5' h=3' s=3:1]
+D65h {3) 58° X 36“ (KPR
+Ejal 24 " RCP
E5a2 30 " ACP
£5h 30 * RCP
ESc 18 * RCP
+85d 30 " RCP
Ede 30 " RCP
B3 18 " RCP
+E5g {2} T2 " CMP
E20a 21" ACP
E20b 24 " RCP
E20¢ 18 * ACP
Ri0al 18 " CNP
£3%a2 b=1" h=l' 521,501
£30b 18 " CNP
+830cl 36 " Cup
+E30¢2 36 " CMP
¥30d 42 ™ RCP
+E30e 48 " RCP
E30f 18 * RCP
E30q 18 " CNP
E30h 24 " CHp
B30i 18 " CMP
P32 18 " RCP
F5b 18 " RCP
Fic 18 * RCP
F5d 42" CNP
Fie 36 " RCP
Fif 36 " RCP
2108 18 " RCP
F10b 24 " RCP
F10¢ 42 " RCP
?152 24 " CMP
P15 24 " CMP

SLOPE

= MASTER DRAINAGE FACILITY

DEFICIENCIES:

C = CAPRCITY

LENGTH
{FT}

206
252
86
18

37
95
100

135
41

59
84

i8
100

N VALLE

024

CRPACITY
{CES)

14

J

82
163
17
215
11
3U

590
102
34
93
542
298
154
29
81
b6
13
58
1

205
!
il
13

54
11
5l
48
142
106
23
12
39
16

11
34
120
47
18
43
123
11
31

100-YEAR DEFICIENCY

PLOW
{CFS)

45
83
M
10
187
10
214

219
100
80
90
300
610
287
30
30
40
16
60
81
1
§10
13
2
12
1

1

1
11
84
118
124
21
12
12
§

5

5
21
Y
4
47
15
U
35
19
19

+ = DEFICIENT MASTER DRAINAGE PACILITY

E = EROSICN

M = MAINTENANCE

§ = SERVICE LIFE

RATING

|

[=s]

-3

P

@ -0
-

M Y En A T s WD

RECOMMENDATIONS

REPLACENENT PARALLEL

PIPE PIPE

b=10' h=5' s=1.5:1
MINOR
MINOR

NINOR

1236 RCB

36
36

NIXOR

[ | = ESTIMATED VALUR
v = VELOCITY

UNIT  costT
oSt

130 500000

1085 792050

175 15080
175 3150

? = NOT ENOUGH DATA



M M 2 M

LINE

F15¢
Fi5d
+F15¢
F15¢
Fiig
F15h
F151
F25a
F25b
Gloal
61032
Gl0al
G10b
Gilc
610d
G10el
G10e2
Gl0el
G10ed
G101
61012
Gl10f3
G10f4
G1O£S
Gl0gl
G10g2
51001
G10h2
Gllal
Gl1a2
G153
G202
G20b
+620¢1
620c2
62041
620d2
G20e
G2la
G21b
G2ic
G214
+6253
G25b
G25¢
G25d
G25e
G0a
G30b

ZITY OF SANTEE --- SUMMARY OF EXISTING CONDITIONS AND RECOMMENDED IMPROVEMENTS

SIZE

24 " CMP
QOPEXN

36 " cup

48 " CMP

48 " CMP

48 " RCP

18 " CHP

18 " CMP

30 " CHp

§0 " CIP

§0 ° CIP

60 " RCP

21 " ACP

18 " ACP

30 RCP

18 " ACP

18 " ACP

18 " ACP

21 " ACP

18 " RCP

18 " RCP

i1 " RCP

24 " RCP
4" RCP
b=3' h=3.5° s=1.
§6 " RCP
21" ACP

21 " ACP
18 T (NP
18 " CHP
b=8' h=3' s=1.5:
18 " RCP

36 " RCP

42 " CHp

42 7 CHP

36 " RCP

36 ™ RCP

§0 * RCP

18 " Cup

18 " RCP

18 " RCP

18 " RCP

{3) 48 " CuP
1§ " RCP

24 " RCP

18 " CHp
[D=20"h=3'5=1:1]
{2) 60 " RCP
{2} 60 " RCP

SLOPE

0.004
[ 0.024
0.015
0.04
0.01
[ 0.01
0.008
0.0104
0.007
0.0236
0.03
0.025
0.108
0.047
0.014
0.5
0.0398
0.013
0.014
0.36
0.32
0.03
0.054
0.0292
0.0348
0.02
0.01
0.034
0.02
0.666
0,034
0.008
0.0384
0.014
0.04
0.04
0.0184
0.005
0.667
0.0
0.0
0.02
0.017
0.028
0.072
0.08
0.017
0.04
0.0

* = MASTER DRAINAGE PACILITY
DEFICIENCIES: C = CAPACITY

LENGTH
{F7)

50
] 1050
102
123
303

186
150
316
139
853

180
102
33
58
93
41
130
kY
80
96

834
mn
40

140

11§
2

1280

388
116
33
140
66
145
3
262
8
i
132
294
162
12

34
194

N VALUE

0.024

0.03
0.024
0.024
0.024
0.013
0.024
0.024
0.024
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0,013
0.013
0.013
0.013
0.013
0.013
0,013
0,015
0.013
0,013
0,013
0.0
0.024
0,013
0.013
0.013
0.024
0.024
0.013
0.013
0.013
0.024
0.013
0.013
0.013
0.024
0.013
0.013
0.024

0.03
0.013
0,013

CAPACITY
{CES)

44
156
18
144
0

19
400
451
412

52

23

49

21
12
19
83
39
1
53
39
804
475
16
29
8
46
1083
8
131
64
109
113
90
184
1
21
11
15
304
18
§1
18
803
1041
1164

100-YEAR DEFICIENCY RECOMMENDATIONS UNIT  COST

FLOW
{CES)

33
49
49
49
49
49
12
12
18
359
379
7
10
10
10
9

9

L

9
12
12
12
12
12
426
426
12
26
23
23
561
80
30
50
100
50
90
110
10
10

1
4

10
561
15
20
8
§25
623
§35

+ = DEPICIENT MASTER DRAINAGE PACILITY

E = EROSION

M = MAINTENANCE

RATING REPLACEMENT PARALLEL  COST
PIPE PIPE

3

(72

MINOR

S oy 3t Y W Ny V™M
L]

¢S HINGR

¢, M5  8X4 RCB 435 57420

[ | = ESTIMATED VALUE

§ = SERVICE LIFE vV = VELOCITY ? = NOT ENOUGH DATA



P

% W M N W

LINE

G30¢
G30d
630e
¢30f
630¢
Gila
631h
G3lc
631d
Glle
631
Gilg
331k
Gili
63
631k
6311
Gile
6324
G32b
6332
Gi3b
633¢
Glda
634b
G3de
634d
R5al
1532
+H5a3
+4534
+H535
H3a6
H5b1
H5b2
H5b3
H5¢l
+H5¢2
+H541
+H5d2
+H5d3
H3e
15§
Hig
H5h
H51
H5j
B3k
51

CITY OF SANTER --- SUMMARY QF EXISTING CONDITIONS AND RECOMMENDED IMPROVEMENTS

SITE

{2) 8'x 6' RCB
18 * ACP
10 " AC?
10 " ACP
12 * ACP
18 " ACP
24 ™ ACP
30 " ACP
36 " ACP
18 " ACP
18 * ACP
18 " ACP
12 " ACP
12 " ACP
12 " ACP
12 " ACP
12 " ACP
12 " ACP
18 " ACP
18 " ACP
12 " ACP
18 " ACP
18 " ACP
12 " ACP
24 " ACP
42 " ACP
12" ACP
18 " RCP
18 " RCP
30" cxp
30" CNP
30" CNP
(b=32" h=3' 8=2:
18 * CNP
18 " CHp
18 " CNp
36 * RCP
42 " RCP
42 " RCP
58 " 136" CHPA
85 " X 40 " CMPA
§'% 5' RCB
127 ACP
12 " ACP
18 ACP
12 " ACP
18 " ACP
12 " ACP
12" ACP

SLOPE

0.006
0.005
0.0733
0.0465
0.03
0.005
0.01
0.005
0.005
0.01
0,003
0.005
0.01
0.015
0.0148
0.0202
0.0623
0.146
9,008
0.006
0.01
0.0094
0.005
0.0145
0.005
0.0062
0.229
0.078
0.012
0.02
0.04
0.06
11 [ 0.0
0.1184
0.125
0.13
0.06
0.018
0.005
0.005
0,006
0.003
0.01
0.01
0.005
0.01
0.0055
0.005
0.01

* = MASTER DRAINAGE FACILITY

DEFICIENCIES: €

= CAPACITY

LENGTH
{FT)

1136
m
15
0
20
304
§0
801
339
29
30
220
30
95
110
110
60
15
99
1689
29
105
3
154
385
122
22
176
116
kY
44
26
] 620
98
144
116
154
160
110
[ 50
85
150
122
13
403
29
104
23
20

+ = DEFICIENT MASTER DRAINAGE FACILITY

E = EROSION

¥ YALUE  CAPACITY

¥ = MAINTENANCE

(CES) PLOW
{CFS)
1218 711

1

§

5

§

1

23

29

47

11

7

1

4

4

4

5

9

14

7

8

4

10

1

4

18

19

11
29 50
12 50
il 67
44 §7
54 87
1683 113
20 10
20 10
21 10
163 133
133 153
il 153
47 113
§8 173
231 218

4

4

li

4

8

3

4

§ = SERVICE LIFE

100-YEAR DEFICIENCY

RECONMENDATIONS UNIT

RATING REPLACEMENT PARALLEL  COST
PIPE PIPE

¢
¢
C,$ 36 175
¢,$ 36 175
¢,§ 38 175
E M2
§
§
§
¢ MINGR
) 54 RCB 315
C,§ 514 RCB 315
C,$ 5%4 RCB 315

V = VELOCITY

[ ] = ESTIMATED VALUE

? = NOT ENGUGH DATA

cos?

5451
1700
4350

34650
15750
25744



"

CITY OF SANTEE --- SUMMARY OF BXISTING CONDITIONS AND RECOMMENDED IMPROVENMENTS

LINE SIIE SLOPE LENGTH ¥ VALUE  CAPACITY  100-YEAR DEFICIENCY RECOMMENDATIONS UNIT  COST

(27} [CE3) PLOW RATING REPLACEMENT PARALLEL  COST
{CFS) PIPE PIPE

H5m 18 " ACP 0.003 163 0.013 7

H5n 13 " ACP 0.005 AL 0,013 1

H50 12 " ACP 0.017% 136 0.013 5

H5p 18 * ACP 0.01 46 0,013 1

H5q 18 " ACP 0.01 87 0.013 11

Héa 18 " ACP 0.005 418 0.013 1

HED 24 " ACP 0,005 431 0.013 1%

HéC 12 " ACP 0.01 108 0.013 4

Hed 12 ™ ACP 0.01 92 0,013 4

Hée 12 " ACP 0,2141 Al 0.013 18

I10a 24 7 CHP 0.01 0.024 12 §

I110b 36 " RCP 0.004 165 0.013 42 40

10 42 " RCP 0.004 385 0.013 84 59

110d 43 " RCP 0.004 in 0.013 91 84

Iile 18 ™ ACP 0.0084 115 0.013 10

110f 18 " ACP 0.01 3§ 0.013 1

110g 18 " RCP 0.01 33 0.013 11

Iith 28 " ACP 0.1416 82 0,013 85

110§ 12 7 ACP 0,0107 30 0.013 4

110k 17" ACP 0,014 2 0.013 4

1101 18 " ACP 0.1514 20 0.013 i1

Illa 18 " ACP 0.005 KjK] 0.013 1

111b 24 7 ACP 0.0m 30 0.013 4

Illc 18 " ACP 0.003 104 0.013 1

111d 12" ACP 0.006% 28 0.013 3

Ile 12 " ACP 0,005 139 0.013 3

I15al 18 " RCP 0.0329 104 0.013 19 21 e

I15a2 18 " RCP 0,326 39 6.013 80 21

11543 18 " BCP 0.03 302 0,013 18 21 ¢

1208 24 " RCP 0.02 47 0.013 12 30

120b 24 " RCP 0.413 23 0.013 14§ 30 v

120¢l 24 " RCP 0.03 87 0.013 39 45 ¢

120¢2 24 " RCP 0.34 30 0.013 132 45

1204 24 " RCP 0.03 33 0.013 39 50 ¢

120e 24" RCP 0.035 152 0.013 2 58 C

1254 36 " RCP 0.025 0.013 105 85

125b 36 " RCP 0.02 0,013 94 n

125¢1 36 " RCP 0.0166 8.013 86 17

125¢2 36 ™ RCP 0.014 0.013 19 17

1254 48 " RCP 0.0283 0.013 242 83

125¢ 21 " RCP 0,025 0,013 25 8

1304 54 " CHP 0.0197 0.024 149 81 $

130b [b=2' he2.7' s=1:1} [ 0.013 ] 1500 0.15 1 100 E?

153 36 " RCP 0.044 896 0.013 0 119

J5h b=l h=2.5' 521501 0.04 160 0.015 264 36

J10al 18 " ACP 0.07 348 0.013 28 L

J10a2 18 " ACP 0.055 210 0.013 25 9

J10a3 18 " ACP 0,036 101 0.013 20 9

158 42 " RCP 0.034 1220 0.013 185 184

* = MASTER DRAINAGE FACILITY + = DEFICIENT MASTER DRAINAGE FACILITY [ ] = BSTIMATED VALUE
DEFICIENCIES: C = CAPACITY B = EROSION M = MAINTENANCE = SERVICE LIFE V = VELOCITY ? = NOT ENOUGH DATA
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CITY GF SANTEE --- SUMMARY OF 3XISTING CONDITIGNS AND RECOMMENDED IMPROVIMENTS

LINE S17E SLOPE
+1204 54 " RCP 0.0071
Ji3a 18 " RCP 0.045
J25h1 18 ™ RCP 0.01
125h2 18 " RCP 0.035
J25¢1 OPEN
J25¢2 QOPEN
+J25d 54 " RCP 0.0092
+J25¢ 54 " RCP 0.0181
J25f 24 " RCP 0.02
J15¢ b=14* h=6' s=1.5:1  0.0147
J25h {2) 50" x 31" CMPA 0.0063
+J302 {2) 12.5' x 4,57 RCB 0,001
730b 36 " RCP 0.005
J30¢ (2) 367 1 22" CMPA  0.0056
+330d [b=20' h=2.5' s=3:1]  0.007
K5a 18 * ACP 0.01
£5b 54 ™ CIPP 0.0637
K5¢ 54 RC? 0.01
£5d 5 " RCP 0.01
Koe 42 " RCP 0.09
E5f 83" X 57" CMPA 0.0265
K5g 83" X 57" CMPA 0.007
Esh [b=d h=4.5 s=1.5:1] 0.0234
+K51 84 " CNP 0.015
Ki0a 27 " RCP 0.0313
K10b 21 " RCP 0.06
K10c 27 " RCP 0.06
xiodt 30 " CHP .02
k1042 30 " CMP 0.05
Kl0el b=4' h=§' s=1.3:1 0.005
K102 b=4' h=4.5' s=1.5:1  0.018
K10f1 28" x 20" CMPA 0.045
+K10£2 28" x 20" CMPA 0,008
K10gl b=4' h=4.,5' s=1.5:1  0.023
£10g2 b=4' h=4.5' s=1.5:1  0.0484
Kot 18 " CHp 0.01
K10h2 18 ™ CHP 0.48
K10h3 18 " CHp 0.02
K10h4 18 " Cup 0.48
K15a 18 " ACP 0.018
K15b1 30 " RCP 0.4
K152 30 " RCP 0.04
K13b3 33 " RCP 0.046
Kis¢c 33 " RCP 0.019
K15d1 18 " RCP 0.04
K15d2 24 " RCP 0.004
R1%el 24 " RCP 0.06
K15e? 30 " RCP 0.019
R15f 18 " RCP 0,066

* - MASTER DRAINAGE PACILITY
DEFICIENCIZES: C = CAPACITY

LENGTH N VALUE  CAPACITY  100-YEAR DEFICIENCY  RECOMMENDATIONS
(¥7) (crs) FLOR  RATING  REPLACENENT PARALLEL ¢
(cFs) PIPE PIPE
345 2,013 166 238 c ¥
327 0.013 2 30 ¢
m 0.013 2 85 ¢
219 0.013 20 10 c
90
11
117 0,013 189 312 c NINOR
[ 900 | 0.013 249 n ¢ 3
0.013 3 30
0.015 1093 1120
%5 0.024 10 30 ¢,
76 0.013 569 1720 c MINOR
246 0.013 4 15
) 0.024 28 10 $
[ 2000 ] 0.03 196 1800 C,E,M  b=20 h=6 §=1.5 n=.03
2,013 1 10
0.013 496 208
0.013 197 208 ¢
0.013 197 208 ¢
0.013 302 75
0.024 319 440 ¢,
0.024 163 515 ¢,
0.015 1059 750 M,?
61 0.024 104180 ¢, 84
250 0.013 55 55
0.013 76 50
0.013 76 65
282 0.024 3 10 ¢,
149 0.024 50 10 ¢,
§0 0.015 1147 780
180 0,015 1150 780
10 0.024 1 15 §
138 0.024 g 15 C,s MINOR
620 0.015 1355 800
126 0,015 1846 800
91 0.024 6 5 $
19 0.024 39 5 5
4 0.024 3 5 $
2 0.024 39 5 S
155 0.013 1 15 c
2 0.013 259 62 v
261 0.013 82 62
740 0.013 13 1
332 0.013 114 1
0.013 21 40 ¢
0.013 1 10 ¢
395 0.013 55 20
390 0.013 51 20
512 0.013 20

21

+ = DEFICIENT MASTER DRAINAGE FACILITY
P = EROSION M = MAINTENANCE

§ = SERVICE LIFE

[ ] = ESTIMATED VALUE

v = VELOCITY 7 = NOT ENOUGK DATA

It

ST

200 63030

175

157500

220 440000

390 26130
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CITY 0F SANTEE --- SUMMARY OF ZXISTING CONDITIONS AND RECOMMENDED IMPRQVEMENTS

LINE S118 SLOPE
115 24 " RCP N/A
+R15h 36 " RCP 0.005
K151 [D=15' hsS' s=2:1] 0,02
K1571 b=g' h=6' s=1.5:1  0.0322
K15j2 [b=8 h=4.5 s=1.5:1]  0.0322
K20 PCC DITCH N/A
K20 18 " ACP 02057
K20c 21" AP 0,033
k20d 24" AP 0.0286
K20e 241 ACP 0.0286
+R20f 20" ACP 00343
K20g 36 " RCP 0.023
K20k b=8' h=6' s=1.5:1 0.02
Kila 18 " ACP 0.0343
R21b bs1' h=lL5' s=l.5:1 0,02
K2lc 18 * ACP 0,025
K228 b=2' h=3' =111 0.06
K22b 30 " RCP 0.015
K22¢ 36 7 RCP 0.01
K253 24 " RCP 0.016
K25b 30 ° RCP 0,016
K25c1 b= h=6' s=1.5:1 0.02
K25¢2 20 ' X 6 ' RCB 0.02
K30a 24 " ReP 0.008
K30b Db=B' he6' s=1.5:1 0.01
K35 21 " ACP 0.017
K35b1 27 " ACP 0.014
K352 33 7 ACP 0.008
K35c b=’ h=6' 5:1.5:1 0.02
15a 18 * RCP 0.026
15b 21" CHp 0.024
+5¢ 21" RCP 0.014
110 18 " RCP 0.01
L10b 3' BCC DITCH 0.01
L10c 24 " ACP 0.0126
+110d 30 " ACP 0.012
Li0e 5' PCC V-DITCH 0.02
L10F1 30 " RCP 0.22
110£2 30 " RCP 0.015
+L10£3 30 " RCP 0.01
110 WAk .01
+110n 3 " RCP 0.024
101 18 " ACP 0.02
+110 £2 " RCP 0.01
+L15a1 (2) 36" 122" CNPR 0,01
+L15a2 18 " CHp 0.01
L15b 20" ACP 0.005
H15c 12 7 RCP 0.0142
115 30 " RCP 0.005

* - NASTER DRAINAGE FACILITY
DEFICIENCIES: C = CAPACITY

LENGTH
(FT)

395
[ 1100
1000

55
140
289
159
327
186

1145
186

61
715
500
158

138

54
269
1160
163
18
128

57
300
80

200
339
18

16

800
161
500

50

50
215
502

I

N VALUE  CAPACITY
{CES)

0.013
0.013 41
0.03 1959
0.015 4143
0,013 2310
0.013 48
0.013 29
0.013 38
0.013 38
0.013 42
0.013 101
0,013 3258
0.013 20
0.015 57
0.013 17
0,018 462
0.013 50
0.013 87
0.013 29
0.013 52
0.013 1258
0,013 3388
0,013 20
0.013 2304
0.013 21
0,013 31
8,013 41
0.015 3258
0.013 17
0.024 13
0.013 17
0.013 11
0.015 11
0.013 25
0.013 43
0,013 81
0.013 182
0,013 30
0.013 41
0,013 49
0.013 103
0.013 15
0.013 101
0.024 38
0.024 6
0.013 16
0.013 120
0,013 29

100-YEAR DEFICIENCY

FLOW

(CF8)

20
§0
1047
1047
1047
30
30
40
40
40
43
43
1185
10
10
10
80
30
100
15
33
1250
1283
30
1263
19
38
18
1318
50
50
92
10
10
28
4

47
47
LY
4§
131
40
128
168
28

213
20

+ = DEFICIENT MASTER DRAINAGE FACILITY

E = EROSION

¥ = MAINTENANCE

§ = SERVICE LIFE

RECOMME
REPLACEME
PIPE

RATING

R BEPCIES NN NN o BEEEN §
-3

e Bt EeBE]

42

2

513 RCB
§EE L15al

€ MYy O

w3 oo

[ | = BSTIMATED VALUE
V = VELOCITY

NDATIONS UNIT - COsT
NT PARALLEL  COST
PIPE
24130 143000
MINCR
200 12000
HINOR
MINOR
200 180000
48 230 115000
335 16750
£2 200 100470

? = NOT ENOUGH DATA
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r

x
x

LINE

+115e
+1L15¢
+L15¢g
1208
+120b1
+12002
+120h3
L20¢
130al
L3042
L30b
L30el
130¢2
L30¢3
130c4
130¢5
130d
+130f
L30g
+130h
1353l
L35a2
L35D
L35¢
1354
L35el
L35e2
135¢
135¢g
L35h
1351
L35j1
13542
L35k
L1351
L3S
H10a
+N10b
Mlla
u1ib
Mlie
Nild
M15a
N1Sh
+M15¢c
+M15d
M15e
+M15§
Ml5g

JITY OF
SIZE SLOPE
48 " RCP 0.0118
84 " X 53" CMPA 0.0163
(2) 49" X 33" CHPA 0,009
36 " RCP 0.0104
54" CIP 0.007
54 " RCP 0.003
54 7 CIP 0.007
30 " RCP 0.003
18 " RCP 0.02%2
18 " RCP 0.05
30 ™ RC? 0.04
18 " RCP 0.628
18 ® RCP 0,01
30 " RCP 0.0549
30 " RCP 0,033
18 " RCP 0.01
36 " CHP 0.18
42 " RCP 0.004
18 " RCP 0.004
42 " CIP 0.004
24 " X 38 " RCPA 0.0026
28 " x 45 " RCPA 0.0026
18 " RCP 0.005
18 " RCP 0.003
14 "% 23" RCPA 0.003
30 " RCP 0.0026
36 ™ RCP 0.0026
(2) 66 " CIP 0.0035
18 " RCP 0.01
18 " RCP 0.01
£5"x7 " RCB 0.0025
18 " RCP 0.018
18 " RCP 0.0125
18 " RCP 0.0131
{2) 5" X §' RCB 0.005
{b=125¢ h=6' s=2:1] 0.0083
18 " RCP 0,031
24 " RCP 0.0188
24 " (Hp 0.0254
18 " C¥P 0.163
18 " CHP . 0,02
24 " CMP 0.044
18 " RCP 0.0695
ig " RCP 0.01
24 " RCP 0.005
b=0 h=1.4 s=1:l 0.005
30 " RCP 0.037
30 " RCP 0.0138
18 " RCP 0.184

* = NASTER DRAINAGE FACILITY
DEFICIENCIES: C = CAPACITY

LENGTH
(F7)

350
131
121

300
350
243
118
175
360
278
36
88
31
251
30

389

1005
188
n
205
166
203
553
110
823
105
165

86
110
86
228
48

[ 150
106

12

36

112
§30

60

254

[ 550
281
198
136

= DEFICIENT MASTER DRAINAGE FACILITY

E = EROSION

N VALUE  CAPACITY

0,013
0.024
0.024
0.013
0.013
0.013
0.013
0,013
0.013
0.013
0.013
0.013
0,013
0.013
0.013
0.013
0.024
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.013

0.03
0.013
0.013
0.024
0.024
0.024
0.024
0.013
0.013
0,013
0.01%
0.013
0.013
0,013

¥ = MAINTENANCE

{CF

9

5

§)

156
14§
84
88
164
108
164
22
17
23
82
83
11
46
96
1
153
&4
1
84
2
kY
1

§

§
A
kL
w7
11
11
222
13
12
12
396
139
20
k)
20
23

26
28
i1
18

18
52
43

SANTER --- SUMMARY OF ZYISTING CONDITIONS AND RECOMMENDED IMPROVEMENTS

100-YEAR DEFICIENCY

FLOW
{CF5)

241
247
Iy
k¥,
263
265
263
10
22
22
30
12
12
12
22
10
16
76
10
102
10
10
1

§
10
20
15
122
1

1
30
1

1

1
322
122
26
13
10

30

21
3l
5%
59
10

SERVICE LIFE

osT

70000
13872
34388

§90090
80500
35805

38 175 175875

RECOMNENDATIONS UNIT
RATING REPLACEMENT PARALLEL  COST
PIPE PIPE
¢ 42200
¢,s 54 250
.5 60 285
¢ 48 230
¢ 48 230
C 48 230
¢
¢
§
¢ NINGR
Y
¢
C
?
C
¢ MINOR
§
§
5
5
¢
C MINOR
¢ i8 175
¢ NINGR

V = VELOCITY

[ ] = ESTIMATED VALUE

? = NOT ENOUGH DATA

9825¢



CITY OF SANTEE --- SUMMARY OF EXISTING CONDITIONS AND RECOMMENDED IMPROVEMENTS

LINE SILE SLOPE LENGTH ¥ VALUE  CAPACITY  100-YEAR DEFICIENCY RECOMMENDATIONS UNTT  COs?
{FT) {CFS) FLOW RATING REPLACEMENT PARALLEL  COST
(CFS) PIPE PIPE

H1sh 18 " RCP 0.148 128 0.013 40 ]
* 442041 24 " RCP 0.0343 34 0.013 42 83 ¢ 33 160 55040
* 4M2082 24 " RCP 0.0414 N 0.013 46 89 ¢ 33 160 43360

M20al 18 " RCP R/ 50 0.013 1 ?
¥ M20b 33 " RCP 0,085 185 0.013 135 113

N25a 16 " ACP 0.005 108 0.013 1 1
* 4M25D 30 ™ RCP 0.006 [ 750 | 0,013 32 12 c 24 130 97500
* 4+425¢] 30 " RCP 0.0057 175 0.013 i 58 ¢ 30 150 26250
* M25¢2 30 ™ RCP 0.0235% 432 0.013 83 58
* 14254 30 " RCP 0.005 486 0,013 28 58 ¢ 42 200 97166
¥ 4425 36 " RCP 0.005 300 0,013 1 58 ¢ NINOR

¥ial 18 " RCP 0.088 113 0.013 i 23

3082 18 * RCP 0.063 13 0.013 26 23

N30b PIPE N/A 52 ?
* +N30c 80 " RCP 0.003 { 2000 ] 0.013 143 250 ¢ 54 260 520000

30d1 18 " ACP 0.012 101 0.013 12 12

N30d2 24 ™ ACP 0.025 36 0.013 36 32

¥3i0d3 30 " RCP 0.028 260 0.013 89 2

N3a 18 " CMP 0.1 156 0.024 18 23 S

Nsh 18 " RCP 0.05 212 0.013 43 15

N5¢ D=0 h=1 s=1:1 0.1% 0.015 19 10

05a 18 " ACP 0.0612 178 0.013 28 14

051 30 " RCP 0.0035 446 0.013 24 20

05b2 30 " RCE 0.0042 86 0.013 21 20
* 03 {2) 3' X 3' RCB 0.006 0,913 254 182

0104 18 " CNP 0.01 186 0.024 § 10 .8
* 301001 24 " CHP 0,025 n 0.024 13 163 C,$ LY, 200 62600
* 4010D2 24 " CNp 0.03 400 0.024 21 163 ¢,§ 42 200 80900
* 4010b3 24" CHp 0.04 268 0.024 U 163 C,$ 42 200 53600

0t0ct 18 " CNP 0.01 114 0.024 8 10 s

010¢2 18 " RCP 0.1498 135 0.013 41 30
¥ +010d 21 " RCP 0.0804 109 0,013 88 130 ¢ £ 200 141720
* 4010 36 " RCP 0.008 218 0.013 80 10 ¢ 48 230 30172
* +010f 54 " RCP 0.002 160 0.013 89 230 ¢ HINOR
* +010g 65 " X 40 ® CMPA 0.002 362 .02 39 230 ¢S {2)724 RCB 375 35293¢
¥ 4010k 72" 1 44 " CHPA 0.002 n 0.024 5t 260 s [2)7%4 RCB 975 313950

015al 24 ™ CNP 0.025 225 0.024 13 117 s

015a2 b=2' h=2' 8:1.5:1 0,025 511 0.013 183 185 c

01523 4" CNp 0.22 3y 0.024 51 185 ¢,s

015a4 18 " RCP 0.096 $2 0.013 13 30

01385 21 " RCP . 0.028 229 0,013 52 215 Y

015h 30 " CNp 0.031 449 0.024 i3 215 ¢.§

015¢ 30 " CHP 0,062 457 0.024 55 215 ¢,s
* 40154 i0 " RCP 0.009 168 0.013 39 114 ¢ 33 180 28904
* 4013 33" RCP 0,009 420 0.013 50 137 ¢ §313 RCB 335 14063t
t 4015f {2) 27 " RCP 0.008 154 0.013 55 166 ¢ 613 RCB 135 8159
* 4015¢  6' X 1.5' RCB 0.007 143 0.013 81 166 ¢ KINOR
* 3015h 42 " RCP 0.004 160 0.013 84 166 ¢ SEE 010¢
* 40151 72" X 447 CHPA 0.0020 594 0,024 52 166 ¢,§ SEE 010h

t = MASTER DRAINAGE FACILITY + = DEFICIENT MASTER DRAINAGE FACILITY [ ] = ESTIMATED VALUE
DEFICIENCIES: C = CAPACITY E - EROSION M = MAINTENANCE § = SERVICE LIFE V = VELOCITY ? = NOT ENOUGH DATA
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CITY GF SANTRE --- SUMMARY OF EXISTING CONDITIONS AND RECCMMENDED IPROVEMENTS

LINE SIIE SLOPE
020a (3} 4" X 6" RCB 0,005
020b [b=8' h=4' s=2:1] [ 0.013
0254 18 " RCP D.1158
025b 14 " RCP 0.0964
025¢ 21 " RCP 0.0145
0254 21 " RCP 9.062
025 21" ’(CP 0.0686
025¢ 24 " RCP 0.0678
1025k 24" RCP 0,005
0251 30 " RCP 0,005
0268 [b=2'hs1.5's=1.5:17  0.043
026b 18 " RCP 0.04
026¢ 18 " RCP 0.01
+030a 30 " RCP 0.031
030b 48 " RCP 0,035
03tc 48 " RCP 0.0156
030d §3 " RCP 0.0078
030e (2} 5' x 3' RCB 0.0082
0354 33 M RCP 0.0042
035h {2) 60 " RCP 0.0055
035¢ 18 " RCP 0,005
0354 18 " RCP 0.013
035e 18 " RCP 0.01
035f 24 " RCP 0.024
+040a 33 " RCP 0.0042
+040b {2) 54 " RCP 0.0095
Phal 24 " RCP 0.009
PSa2 {2) 22" % 13" CMPA §/a
P10a 30 " CHP 0.01
B10b 36 " CNP 0.0108
Pl0c 5" X4 ' RCB N/A
P10d b=3' h=2' §=2:1 0,025
+P10el 42 " RCP 0.0113
+P10el 42 " RCP 0.0127
=P10e3 42 " RCP 0.0261
+P10ed 42 " RCP 0.0182
+P10e3 42 ° RCp 0.0145
Pl0e? 24 7 RCP 8.0712
P13al 24 " RCP 0,1415
Pl5a2 24 " RCP 0.0177
P15a3 24 7 RCP . 0,036
Pl5ad 24 " RCP 0.0528
P15b 30 " RCP 0.01
+P15¢ 48 " RCP 0.013%
P15d 18 " RCP 0,007
+B15e 24 RCP 0.0076
+P15f 54 " RCP 0.0132
+P15g (2) 577 X 38" CMRA 0.01
P15h OPEN N/A

*t = ¥ASTER DRAINAGE FACILITY

DEFICIENCIES:

= CAPACITY

LENGTH
{rm)

] £00
149
16
213
269
296
AV
212
47

20
18
202

113
1539
§3
238
52
179
110
§35

281
281
308
301
189

134
191
478
197
368
2

[ 1100 ]
506
[ 610 ]

N VALUE  CAPACITY

0,013

0.03
0,013
0.013
0.013
0.013
0,013
0.013
0.013
0.013

0.03
0.013
0.013
0.013
0.013
0.013
0.013
0.013
L013
013
013
A1
013
013
013
013
013
02
024
024
013
015
013
.01
013
013
013
013
,013
01
013
013
013
013
013
0,013
0.013
0,024

D D 5 D Do DD O DD e DO Do Do & Do O

{CFS)

857
861
36
33
19
39
41
59
16
29
59
21
11
n
269
178
33
315
3
386
1
12
11
33
U
383
21

2
38

244
107
%!
162
136
121
60
8%
30
43

41
167

Al
226
132

100-YEAR DEFICIENCY
RATING REPLACEMENT PARALLEL

FLOW

[CFs)

473
475
3
40
45
50
§3
§0
54
81
193
193
183
81
81
81
331
52
23
331
1
10
5

8
35
430
1
10
80
53
118
130
133
137
187
181
187
50
50
50
33
80
10
282
30
118
420
476
56

+ = DEFICIENT MASTER DRAINAGE FACILITY
§ = SERVICE LIFE V = VELOCITY

E = EROSION

¥ = MAINTENANCE

EH,?

€I IO YOO
g
i

3

wh T

€3 Y MMy I w2 Y M L

.8

a3 3 3 Ay M Y 3 2

RECOMMENDATIONS

PIPE PIPE

42

MINOR

HINOR
HINGR

HINOR
NINOR

48

{2) 60

{ ] = BSTIMATED VALUE
? = NOT ENQUGH CATA

Y
L

30
38

42

54

ONIT
cos?

200

35175

130
150
175

230
280
515

COsT

42410
8225

Lid

39873
45075
33075

42400

253000
157560
314150
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CITY OF SANTEE --- SUMMARY OF SXISTING CONDITIONS AND RECOMMENDED IMPROVEMENTS

LINE SILE SLOPE LENGTH ¥ VALUE  CAPACITY  100-YEAR DEFICIENCY RECOMMENDATIONS UNIT 08T
{FT) {CFS) FLOW RATING REPLACEMENT PARALLEL  COST
{CFS) PIPE PIPE

131 {2) 42 " RCP N/A 0.013 56 ?
#2064 ' X8 " RCB 0.0031 456 0.013 247 476 ¢ 12315 143840
+P20b 84 7 CSP 0.001 562 0.013 202 507 8 172313 177030
+P20¢ 78 " CIP 0.001 66 0.013 186 515 ¢ 17315 10866
+p20d (2) 4'X 5 ' RCB 0.001 145 0.013 210 520 ¢ 72 315 45675
P20¢ b=10" h=5' s=2:1 0.001 122 0,015 665 524
+P20f {2) 5'X1 5 ' RCB 0.001 65 0.013 155 524 C KINOR
+Q5b 33 " RCP 0.008 362 0.013 17 176 ¢ 42200 72400
+(5¢ 33" RCP 0.01 380 0.013 53 230 ¢ 8X4 RCB 435 165680
+Q5d 36 ™ ACP 0.008 7 0.013 80 300 ¢ 8%4 RCB 435 151014
Q5e OPEN 0.0384 0,013 43 ?
5t 18 " ACP 0.045 0.013 22 45 ¢
059 30 " RCP 0.0384 0.013 80 55
351 30 " RCP 0.02 0.013 58 55
951 30 " RCP 0.0t £.013 41 53 ¢
53 24 " RCP 0,012 52 0.013 25
05k 24 " RCP 0,005 56 0.013 16
51 21 " RCP 0.01 56 0.013 16
Q5 48 * RCP 0.037 0.013 276
Q5n 24 " RCP 0.032 0.013 40
+Q10a 42 " RCP 0.0039 329 0,013 83 325 c 1014 RCB 585 192512
+Q10b 48 " RCP 0.004 373 0.013 91 340 ¢ 1014 RCB 585 219245
+Q10c 48 " RCP 0.0060 849 0,013 11 365 ¢ 1034 RCB 585 379782
+(15a 43 " RCP 0.0075 302 0.013 124 425 ¢ 1034 RCB 585 176832
+Q15b [2) 39 " RCP D.0046 842 0.013 13 473 ¢ 1034 RCB 585 492278
+Q20a {2} 42 " RCP 0,002 383 0.013 %0 502 ¢ 10%4 RCB 585 223997
+(254 18  RCP 0.0055 416 0.013 8 20 ¢ MINOR
+025b 18 " RCP 0.0023 261 0.013 3 36 ¢ 38 175 48811
+(25¢ 21 " ACP 0,003 825 0.013 11 40 ¢ 36 175 144445
+025d 21 " ACP 0.0066 &9 0.013 13 45 ¢ 18 175 12024
+025¢e 337 RCP 0.004 874 0.013 33 65 C 2 200 134800
+Q25f 33 " RCP 0.005 20 0,013 i 15 ¢ 12 200 4000
$025¢ [b=3.5' h=2.5' s=1:1J{ 0.003 ] [ 650 ] 0.03 31 581 ¢)? b=10 h=5 s=1.5:1 n=,03 150 97300
+Q25h b=6' h=4.3" RECT 0.003 620 0.015 vy 600 ¢ 0K
+0254 42 " RCP 0,003 180 0.013 53 2 815 RCB 470 84146
$25] 49" x 33" CMPA 0.003 86 0.024 24 ¢,8,7 105 RCB 840 33040
+023k 42 " RCP 0,003 328 0.013 53 2 1085 R(B §40 208000
#0251 [b=3' h=7 s=1.5:1] [ 0.003 ] 1570 0.03 513 ¢? b=10 h=6 s=1.5 n=.03 183 239030
0251 18 " RCP 0.0025 103 0.013 5 3
4250 24 " RCP 0,01 1y 0.013 21 5
+Q25p 18 " QP .0,0256 116 0.024 9 5 815 RCB 470 34288
+(26a 1§ " RCP 0.001 208 0,013 3 20 ¢ 16 175 36400
026D 18 " RCP 0.0118 202 0.013 11 15 ¢
Q26¢ 18 * RCP 0.002 322 0.013 5 10 ¢
026d 48 " ACP 0.0025 12 0.013 1 30
Q258 18 " CMP 0.05 0.024 13 5 §
Q26f 24 " RCP N/A 0.013 10 ?
+Q30a 14 " RCP 0.0014 [ 300 ] 0,013 4 10 ¢ (2] 54 BXTEND TO 430 14700C

.8 {2) 54 BUENA VISTR 430 235i(

+030b1 28 ™ x 20 " CMPA 0.007 48 0.024 E 131

* = MASTER DRAINAGE PACILITY + = DEFICIENT MASTER DRAINAGE FACILITY { ] = BSTIMATED VALUE
DEFICIENCIES: C = CAPACITY & = EROSION N = MAINTENANCE § = SERVICE LIFE V = VELOCITY ? = NOT ENOUGH DATA



» w4 P M M M M M W » W o M o w6

M o % e M e M

"

LINE

+(30b2
+Q30¢
+030d
+030e
+030f
+Q30q
+Q30h
+0301
+031a
23ibl
031h2
931b3
+031¢l
+Q31¢?
+031¢3
+Q31d
+Q31e
+Q31f
0358
+R54
+R5D
+R5¢
+R10a
+R10b
R15D
Ri5¢
154
R15e
R15h
RIS
+R208
§5a
§5b
§5¢
§15a
+815b
+515¢
+515d
+§15¢
+515f
515¢
§15h
8151
§153
§15k
5151
154
75b
+75¢

CITY OF SANTEE --- SUMMARY OF EXISTING CONDITIONS AND RECOMMENDEL IMPROVEMENTS

ST1E SLOPE

28" % 20" CHPA 0.006
24" NP 0.006
2N 0.006

24" Cp 0.0058

36" NP 0.0045

60" g 43" CMPA 0.0025
77 47" CMPA 00025
{2) 54 " RCP 0.003
64" % 43 " CHPA 0.008
18 " CHP 0.004

18 " RCP 0.0014

18 7 RCP 0.0029

30 " NP 0.0024

24" CHp 0.004

30 " CMP 0.0025

50" g 30" CMPA 0,005
49" % 33" CMPA 0.0025
60" x 43" CMPA 0.0062
18 " RCP 0.001

27 " ReP 0.003

33 " RCP 00048

33 " RCP 0.003

36 " RCP 0.002

24 RCP 0.0017

12 7 RCP 0.0024

36 * RCP 0.0032

36 " CIP 0.0179

36 " CIP 0.0024

b=3' h=4® RECT. 0.005
1§ " RCP 0.005

54 " RCP 0.0023

18 " RCP 0,006

12" ReP 0.002

19 " RCP 0.0129

15 * RCP 0.004
3[4 MR 0.0036
30 " RCP 0.005

36 " RCP 0.005

48 " RCP 0.0026

48 " RCP 0.0049

54 7 RCP 10,0052

54 " RCP 0.0064

247 P 0.014

24 " ReP 0.0036

18 * RCP 0.005

36 " RCP 0.0076

18 " RCP 0.0193

30 " RCP 0.0178

30 " ReP 0.91

* = MASTER DRAINAGE FACILITY
DEFICIENCIES: C = CAPACITY

LENGTH N VALUE  CAPACITY  100-YEAR DEFICIENCY  RECOMMENDATIONS UNIT  COST
(F) (CFS) PLOR  BRATING  REPLACEMENT PARALLEL  COST
(CFS) PIPE PIPE
1 2,024 8 51 ¥ 36 175 1350
162 0.024 g 131 ¢, 815 RCB 470 217140
98 0.024 g ¢,5,? ok
208 0.024 3 €8, oK
448 0.024 2 €,5,? 0k
1232 0.024 1 ¢,5,? oK
664 0,024 7 ¢,s,? oK
2500 0.013 215 €.5,? oK
12 0.024 79 628 ¢S 0K
0.024 4 $
0.013 4
510 0.013 ;
18 0.024 1 ¢,5, Ok
540 0.024 8 €,8.? oK
276 0.024 1 0,5, 0K
151 0.024 2 ¢,8,? oK
282 0.024 2 e,8,? 0K
130 0.024 69 €,8,? ok
364 0.013 3
307 0.013 11 2 ¢ MINOR
133 0.013 3 21 MINOR
296 0.013 29 Y c MINOR
315 0.013 30 54 ¢ HINOR
253 0.013 g 61 c 3 1715 44275
0.013 1 It
0.013 18 35
0.013 8 25
0.013 1 1
120 0.015 89 14
0.013 1 10 c
[ 500 0.013 94 100 c MINOR
0.013 8 45 ¢
291 0.013 85 50 c
113 0.013 163 65
0.013 4 20 c
178 0.024 1 28 ¢, (2) 2 220 39160
27 0.013 2 10 ¢ 36 175 48416
159 0.013 41 95 c % 175 21790
847 0.013 13 110 c 12200 169428
280 0.013 101 120 c MINOR
244 0.013 142 130
435 0.013 158 148
0.013 21 27
0.013 1 1
0,013 7 7
150 0.013 58 148 c
0.013 15 10
51 0,013 55 62 c
253 0.013 11 52 c 130 30937

+ = DRFICIENT MASTER DRAINAGE FACILITY
E = EROSION M = MAINTENANCE

§ = SERVICE LIFE

[ 1 = ESTIMATED VALUE
¥ = VELOCITY  ? = NOT ENOUGH DATA



b 4

» Y e M - % M W W %

PO A . . B S .

LINE

+75d
T5e
T5f
7254
7250
T25¢
7254
Ti5e
73041
T30a2
T30b
Ti0¢
+05a1
+05a2
Ush
HEL
U5d
U5e
Ust
U5q
U5h
Usi
U
ush
e
Ud
Uila
+020a
+020b
+020¢
+0204
U20e
120f
U20g
U20h
u20i
U203
V254
V25b
#7304l
+V30a2
V30h
Y353
Vila
v40b
V4de
+v40d
V452
V45b

CITY CF SANTEE --- SUMMARY OF ZYISTING CONDITIONS AND RECOMMENDED INPROVEMENTS

SIE

(2} 24 " RCP
18 " RCP
18 " RCP
30" CHP
OPEN
18 " CNP
OPEN
{2) 36 " CMP
N/A
OPEN
§' X3 ' RCB
33
43 " x 27 " CMPA
43 " x 27 " CHPA
36 " RCP
42 " RCP
48 " RCP
30 " RCP
30 " ACP
24 " ACP
29 " % 18 " CMPA
18 " ACP
24 " CHp
21 " RCP
[b=5 h=3 5=2:1]
30 " CMP
54 " RCP
28 " 120 " CMPA
30" CHp
28" 120 " CNPA
43 % X 27 " CMPA
{2) 36 " RCP
OPEN

SLOPE

0.01
0.0232
0.013
N/A
N/A
N/A
N/A
§/A

N/A
/A
N/
0,013
0.016
0.028
00071
0.0073
0.135
0.0135
0.0247
0.006
0.0143
[ 0,01
0.01
0.006
0.022
0.0052
0.0051
0.0037
0.0018
0.0018
0.0035
N/

{2) 58" x 36" CMPA 0.005

72 " x 44 " CHPA
OPEN
28 " x 20 * CMPA
[b=10 h=§ s=1.3:
{2) 8" % 5" RCB
b=10 h=4.§ s=1.5
[b=16" h=3"' s:=1:
{2) 8" g 5' RCB
[b=12 h=6 s=1.5:
{2) 9" x 4" RCB
{2)8'x4,75" RCB
b=10" h=5' 5:1.5
{2) 107 x 4" RCB
18 " RCP
18 " RCP

0.0065
N/A

0.0039

1 [ 00
0.0322
10,005
1] [ 0.019
[ 0.019

1] [ 0.018
0.012

0.012
10,0148
0.0062

0.005

0.0111

* = MASTER DRAINAGE PACILITY

DEFICIENCIES:

= CRPACITY

LENGTH
(F1)

88

7
49
211
296
267
210

150
46
201

920
280
54
§90
1166
394
108
450

240

16
] 2300

[ 100 ]
] 20 ]
1
!

602
1155
4

N VALUE

0,013
0.013
0.013
0,024

0.03
0.024

0.03
0.024

0.03
013
013
024
024
013
013
013
013
013
013
024
A13
024
013
013
024
013
024
024
024
024
01

€O o oo E D O DD OO O O Do oo O

(=3

024
024

o>

024
015
.013
0.01%

0.03
0.013
0.013
0.013
0,013
0.013
0.013
0.013
0.013

oD O o

CAPACITY
{CES)

43
16
13

35
38
12
85
123
151
48
38

13
12
16

3
142

i

13
19

93
92

6752
2794
1067

684
1680
4150
1487
1596
2253

913

11

100-YEAR DEFICIENCY

FLOW
(CF8)

62
10
12
%9
115
13
23
140

200
211
M
64
64
13
13
110
40
20
20
10
20
10
10
12
10
110
58
68
15
13
23
30
50
50

3

25
1000
1111
1175
1175
1280
1300
1312
1330
1381
1381
3

10

+ = DRFICIENT MASTER DRAINAGE FACILITY

E = EROSION

¥ = MAINTENANCE

PIPE
¢
§,?
?
$,?
E?
LI
?
?
¥,?
X,?
¢,$ 36
8 36
¢,§
¢
?
§
C,§ 42
¢,$ 42
C,§
¢S
?
§
§
?
£,§
?

CH

[ ] = ESTIMATED VALUE

RECOMMENDATIONS
RATING REPLACEMENT PARALLEL

PIPE

NINOR

MINGR
NINOR

MINOR

¢
¢,? b=12 h=5.5 §=1.5 n=.03 133
?
¥

HINOR

UNIT  CO§T
casT

175 12535
175 8510

200 233200
700 78800

31000

§ = SERVICE LIFE V = VELOCITY 7 = NOT ENQUGH DATA



CITy

LINE SIIE

t y45¢ 27 " RCP

* 47454 b=5¢ h=5Y s=l.5:1

* 4V45e1 {2) 6" X ' RCB

* 47452 (2) 6" X 5" RCB

* y45f b=12' h=6' s=1.5:1
y45g 24 " RCP
Vi5h 21 " RCP
V451 24 " RCP

* V45§ b=12 h=$ s=1.5:1

t 4V45k  [b=T h=5 s=1.5:1]

* 4V508 (4) 8' X 3' RCB

¥ y50b [b=20'h=108=1.5:1}
v50cl {2) 22" & 13° CMPA
V50¢c2 24 " RCP
v50d 24 " CMp
y50el 20 " X 28 " CMPA
V5082 24 " CMP
V50f b=0' h=1' §=1.5:1
Wi%a 38 " RCP
Wish 36 " RCP
¥15¢ 36 " RCP
wi5d 42 " RCP
¥13e 42 ™ RCP
Wisf 49 " x 33 " CMPA
Wi5g (2) 49" x 33" CMPA
Wish 18 " RCP
w03 30 ™ RCP
W20b 30 " RCP
w20c 30 " RCP
w20d 36 " RCP
w252 43 " X 27 " CMPA
W25h 36 " CIPP
W25¢ 3§ * CIPP
Wila 22 " 113" CMPA
W30b 16 " RCP
Wilc 22 " 113 " CMPA
w30d 20 " RCP
Wile 36 " CMP
LEBT] 24 " CHP
w35 (2) 71" x 47" CMPA
W35¢ 18 " CKP
W35d 24 " CNP
W35e 24 " CNP
w3sf 24 " CHP
¥33g 18 ™ CMP
W35h 12 " RCP
W35 24 " CNP
W53 24 " CHp

t 31038 [b=6' h=4' s=1:1]

SLOPE

0.009
0.0181
0.0089
0.0192
0.0192

0.005

0.005

0.003

0,006

0.006
0.0135

0,008

0,005

0.016

0.01
0.0042
0.004
0.01
0.03
0,0381
0.03
0.0197
0.0162

0.012

0.0106

0.01
0.032
0.031
0.03

0.022

0.025

0.023

0.0t

0.003

0.006

0.014
0.0178

0.01

0.011

0.01
0.0138

0.0377

0.0173
0.0175
D,0065
N/A
0.0073
0.0244
0.05

* - NASTER DRAINAGE PACILITY
DEFICIENCIES: C = CAPACITY

LENGTH
(BT}

[ 800 ]

150
96
218
105
300
300
462
400
38

100
304
104

36
340
100
289
253
375
4
4]

i8

89
111
125
295
141

76

280
100
14

94

N VALUE  CAPACITY

0,013

0.03
0,013
0.013
0,015
0.013
0.013
0.013
0.015

0.03
0.013

0.03
0,024
0.013
0.024
0.024
0.024
0,015
0.013
0,013
0.013
0,013
0.013
0.024
0.024
0.013
0.013
0.013
0,013
0.013
0.024
0.013
0.013
0.024
0.013
0.024
0.013
0.024
0.024
0.024
0.024
0.024
0.024
0,024
0.024
0.013
0,024
0.024

0.03

{CES)

23
810
196

1169
a1m

16

11

16

2332

563
1351
4353

29
12

115
130
115
141
128
48
81
11
13
93
n
39
48
0
§7
i

§

5
18
36
13
228
1
24
16
18
5

11
19
114

SANTEE --- SUMMARY OF EXISTING CONDITIONS AND RECCMMENDED IMPROVEMENTS

100-YEAR DEFICIENCY RECCMMENDATIONS UNIT  CcCs?

FLOW

(CFS)

i3
1187
1387
1387
1400
13
10
15
1433
14N
1472
1472
15
13
15
15
13
30
120
120
130
130
130
130
136
10
30
100
105
11¢
30
42
58

10

12
10
51
5l
10
15
25
13

10
13
350

+ = DEFICIENT MASTER DRAINAGE FACILITY
§ = SERVICE LIFE V = VELOCITY ? = NOT ENOUGH DATA

E = EROSION

¥ = NAINTENANCE

RATING REPLACEMENT PARALLRL  COST
PIPE PIPE

C,BE,M  B=§ h=5 s=1.5 0=.015 230 184000
¢ HINOR
¢ NINOR

b=12 h=6 §=1.5 n=,015 380 152000
MINOR

<

@ ey O wr €3 2 O M e e Ne]
w vy

wva ©@n

(723

B TN N T Wy 2 My Ty O
w

o
3

[ ] = ESTINATED VALUE



LINE

T X10D
110¢
110d

* 41158
11%h
1l5¢
115d
1l5e
115§
115g
{15k
1151
1155
115k
1151
115
X150
115
115
X5t
X158
115t
1154

LI §8:1 4
1208

¥ 120b
X20¢
1308
130b
X30¢
1304
¥30e
Y102
Y10b
Y1ile
1104
110e
v10f
110g
Y10h

* 47153

¥ 4715h
v15¢l
Yi5¢2
115¢3

1154

*oY15e
115¢f

CITY OF SANTEE --- SUMMARY OF EXISTING CONDITIONS AND RECOMMENDED IMPROVIMENTS

SIIE SLOPE

(b=20" h=3' §=2:1] [ 0,025
24" ReP N/A

247 Rep N/A

[2) 3.5' % 6' RCB 0.01
18 " RCP 0.014

18 " RCP 0.039

18 " RCP 0.047

18 " RCP 0.006

18 " ReP 0.014

24 " RCP 0.47

247 RCp 00165

247 REP 0.012
(5:1.5'h=1,5'5=1:1]  0.0047
[b=1.5'h=1.5's=1:1] 0.0
(b=1.5'h=1.5's=1:1] 0,15
24 " RCP N/A

18 " RCP 0,0161

18 " RCP 0.04

18 * RCP 00518

18 " RCP 0,0867

18 " RCP 0.051

18 " RCP 0.01

18 " CNP 0.0417

(b=20" h=3' s=1:1] [ 0.025
18 " RCP 0.1438

T2 " RCP 0.014

(2) 4' X 4' RCB 0.06
18 " RCP 0.015

18 " RCP 0.01

30 " CIP 0.0292

12" CI? 0.005

§0 " CIP 0.01

36 " RCP 0.06

36 " RCP 0066

36 " RCP 0.033

QPEN N/A

36 " RCP 0.0185

36 " RCP 0.1

36 * RCP 0.038

36 " RCP 0.062

36 * RCP 0.0138

19 " CIp 0.0395

18 " RCP 0.028

18 " RCP 0.02

24 " RCP 0.02

547 CIP 0.026

(21 427 CIp 0.0301
30 7 RCP 0.012
0,0245

* 4+7115¢1 28 " x 20 " CHPA

* = MASTER DRAINAGE PACILITY

DEFICIENCIES: C

= CAPACITY

LENGTH
(FT)

]

36
1
80
$7
3
48
130
190
200
100
80
67
21
169
112
40
151
204
137

122

236
480
83
200
83
140
160
163
232
563
1645
178
94
475
110

12

+ = DERICIENT MASTER DRAINAGE FACILITY

E = EROSION

¥ VALUE  CAPACITY 100-YEAR DEFICIENCY RECOMMENDATIONS UNIT  COsT
{CFS) FLOW RATING REPLACEMENT PRRALLEL  COST
{CFS) PIPE PIPE

0.03 1520 560 BN
0.013 0 ?

0,013 20 ?
0.013 513 993 ¥ HINOR
0.013 12 20 L
0.013 21 25 ¢

0.013 23 25 ¢
0,013 8 25 ¢

0.013 12 30 ¢
0.013 153 30 v

0.013 29 30 ¢
0,013 23 35 ¢

0.03 13 35 ¢

0.03 2 35 CE¥

0.03 13 35 BV
0.013 40 ?

0,013 13 40 ¢
0.013 2 40 ¢

0,013 11 43 ¢
0.013 3l 43 ¢

0.013 2 45 C
0.013 11 43 ¢

0.024 12 45 .5

0.03 1520 1021 EN?

0.013 40 12
0,013 501 1032 |

0.013 896 50 N
0,013 13 10

0,013 11 10
0,013 10 50
0.013 N 70
0.013 260 85

0,013 163 259 ¢
0.013 171 262 ¢

0.013 121 265 ¢

263 EN,?

0.013 91 265 ¢
0.013 3y 270 ¢

0.013 130 270 ¢
0.013 166 289 ¢

0.013 18 289 ¢ 48 230 53260
0.013 285 289 ¢ MINOR
0.013 18 10
0,013 13 13

0,013 32 28

0.013 Y 316

0,013 349 342 N

0,013 45 26

0.024 16 21 ¢S 24 130 9360

¥ = MAINTENANCE

§ = SERVICE LIFE

V = VELOCITY

[ | = BSTIMATED VALUE

? = NOT ENOUGH DATA



CITY OF SANTRE --- SUMMARY JF ELISTING COMDITIONS AND RECCMMENDZD IMPROVEMENTS

LINE SIZE SLOPE LENGTH N VALUE  CAPACITY  100-YEAR DEFICIENCY RECOMMENDATIONS ONIT O COsT
{FT) [crs) FLOW RATING REPLACEMENT PARALLEL  COST
{CFs) PIPE PIPE

* 4¥15q2 247 Cup 0.033 100 0.024 23 21 ¢,§ NINOR
* +Y15h 18 " RCP 0,005 58 0.013 1 13 ¢ HINOR
¥ Y151 24 " CMp 0.0159 22 0.024 15 14 8

1202 24" CIP 0.0263 152 0.013 3 31

20D 24 " CIP 0.0713 163 0.013 80 37

120¢ 24 " CIP 0.0676 236 0.013 39 31

1204 24" CIP 0.0211 294 0.013 33 31 ¢

120e 4" CIP 0.0853 219 0.013 86 37

120£ 30" CIP 0.0221 241 0.013 81 31

1209 42 " x 29 " CMPA 0.0253 13 0.024 48 31 §

2104 24 " CHP 0.1283 366 0.024 4 45 ,8

710D 24 " cHp 0,069 210 0.024 32 55 s

110¢ 30" CHp 0.0297 54 0.024 38 86 s

110d 30" CHP 0.4728 81 0.024 153 10 $

110e 27 ™ CHP 0.0441 103 0.024 35 75 s

110f 2T " CHP 0.1017 167 0.024 53 80 ¢S

2109 30 " CMP 0.0098 131 0.024 by 82 8

2100 0" Cwp 0.6462 29 0.024 178 84 §,V

1101 30 " cHp 0.0118 88 0.024 2 93 .S

210] 30" CNP 601 44 0.024 23 100 8

110k 30 " CHp 0.0102 123 0.024 22 108 ¢,s

1101 30 " CHP 0.4208 53 0.024 144 118 $

1100 30" cup 0.0251 m 0.024 35 125 ,$

2100 30 " CNp 0.018 88 0.024 30 135 C,§

1100 30 ™ CHP 0.4639 33 0.024 151 145 5

110p 30 " Cup 0.001 12 0.024 1 152 8

110g 30 " CHP 0.319 16 0.024 131 159 .5

Lor 30 " cxe 0.011 110 0.024 23 163 ¢,s

11081 36 " CHp 0.0088 208 0.024 3 150 s

11052 18 " CNP 0.0086 187 0.024 i 20 8

7108t 36 ™ CHP 0.2311 31 0.024 174 133 8

110t 18 " CNP 0.2311 kY 0.024 21 23 §

210y 18 " RCP 0.01 1814 0.013 11 10

115l 36 " RCP 0.0326 0.013 120 40

11%a2 24 " RCP 0.0326 0.013 41 30

11501 36 " RCP 0.0326 115 0.013 120 186 ¢

215b2 24 " RCP 0.0326 113 0.013 41 186 c

715b3 [b=10'h=varies s=1:1] 0.005 170 0.03 186 ?

1204 24" CHP 0.0051 0.024 9 43 .8

1253 54 " RCP 0.032 0.013 152 140

125b 30 " RCP 0,027% 0,013 88 45

125¢ 54 " RCP 0,032 06,013 352 266

1254 24 " RCP 0.008 0.013 20 115 c

1258 " RCP 0.017 204 0.013 21 10
r 1258 54 " RCP .03 1032 0.013 354 286
t 725¢ [b=14" h=2.5' s=1:1] [ 0.03% | 0.03 831 339 ?
¥ +125h 1§ " e 10,039 ) [ 40) 0.024 11 35 €,5,?  ©X3 RCB 335 13400
* 47250 [b=6' h=2.5' s=1:1] {0,039 ] [ 400 ] 0.03 264 159 ¢,? b=6 h=4 §=1.5 p=.03 85 34000
¥ 1257 48 " RCP 0.0178 [ 50] 0,013 192 358 ¢ 48 230 13300

* = MASTER DRAINAGE FACILITY + = DEFICIENT NASTER DRAINAGE FACILITY [ | = ESTIMATED VALUE
DEFICIENCIES: C = CAPACITY E - EROSION M = MAINTENANCE = SERVICE LIFE V= VELOCITY ? = NOT ENOUGH DATA



LINE

7263
¥ 4726b
* 726¢
* +726d

7352

135D

735¢

1354

135¢

135§

1359

735h

1351

CITY OF SANTEE --- SUMMARY OF RXISTING CONDITIONS AND RECOMMENDED IMPROVEMENTS

SIIE SLOPE

30 " CHp 0.046

36 " CKP 0.0678

42 " BCP 0.12

24 " (NP 0.03

24 7 CHP 0.01

24 " RCP 0.079

24 " RCP 0.01

b=2' h=2" RECT. 0.01
{2) 25" X 16" CMPA 0.041
25 "% 16 " CMPA 0.012
30 " CHP 0.01

QOPEN N/A

20 " RCP N/A

* = HASTER DRAINAGE FACILITY
DEFICIENCIES: C = CAPACITY

LENGTH ¥ VALUE  CAPACITY  100-YEAR DEFICIENCY RECOMMENDATIONS UNIT
{T) (CES) FLO RATING REPLACEMENT PARALLEL  COST
{CF8) PIPE FIPE
0,024 48 30 §
[ 500 ) 0,024 94 170 ¢.$ 38 175
0.013 348 200 v
[ 10 ] 0.024 P 140 C,§ 42 200
0,024 12 8 §
0.013 84 5
0.013 23 23
0,013 30 38 X
0.024 29 38 .8
0.024 8 5 §
0,024 2 42 C,X,$
42 ?
0.013 4 ?

+ = DEFICIENT MASTER DRAINAGE FACILITY
E = EROSION M = MAINTENANCE

§ = SERVICE LIFE

[ ] = ESTIMATED VALUE
V = VELOCITY 7 = NOT ENOUGH DATA

87500

140000
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SUMMARY PRINTOUT
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STUDY NAME: CITY OF SANTEE ~-~ BASIN Q | CALCULATED BY: NDB

[ CHECKED BY:
100.0~-YEAR STORM RATIONAL METHOD STUDY | PAGE NUMBER 38 OF 53
|=e-mmemcercccceee--~[ADVANCED ENGINEERING SOFTWARE]--—~meemrcrmeccn e
| CONCENTRATION| AREA (ACRES) |SOILIDEV.| Tt | Tc | I | C | @ | Q |PATH|SLOPE| V | HYDRAULICS
| POINT NUMBER|SUBAREA| TOTAL|TYPE|TYPE|MIN.| MIN. |in/h]| | (suB)| TOTAL|(ft)|ft/ft|FPs. | AND NOTES
R Tl L R B Rt e Rl Rl Rl Rl B et S ll EL Ll ==
] 24.00| 7.9 27.2| 4| 2 |=---~]| 28.8[2.22].850]| 14.9] 51.7]====}-memc]|rmom|mmmmncm e
e L Y EE L L B L L L DL LS Rl Jemm—- |-——=}-m==]e~=~=j----~~| 650}.0046] 7.3| *Qav= 51.7cfs]
] | | | | ] | | ] | ] | | | |n=.0130 Dn= 2.6|
| | | o | I 1.51 | | | | | | | ] 39.0"-PIPE |
“ Nu.oo“ Nc.u“ bq.m“ 4 “ 5 “--unn uc.u“N.H»“.mmo“ Nw.m“ qm.m“-u--“-----“-|--“---:u----un----“
| CONFLUENCE |TC#1= 10.9 TC#2= 30.3 TC#3= .0 TCH#4= .0 TC#5= .0} | | | LARGEST |
| ANALYSIS |Q#1= 542.9 Qi#2= 75.6 Q#3= .0 Q#a= .0 Q#5= .0} | | | CONFLUENCE |
| FOR POINT# |I#1= 4.13 I#2= 2.14 1I#3= .00 I#4-= .00 I#5= .00} | ] | Q= 582.1 |
| 25.00]Q1 = 582.1 Q2 = 357.4 Q3 = .0 Q4 = .0 Q5 = N R B e latbd Rttt e P g
R e e et B B e B R R R L DL B EEL Ll | | | |
R e ettt ELTUTE EETY FEE S | === }mmem|mwem | m=—== | ~~====]1350].0022|21.6] *Qav= 582.1lcfs|
| ] | | ] | | | | | | | | | In=.0150 Dn= 4.5}
| | | | | ] 1.0} | | | | | | | |B= 6.0 z= .0 |
| 30.00] 17.3} 190.2}) 4} 3 |----] 12.0]3.90}.700| 47.2] 629.3|~w=c|wmmen|rrrr|rmmme e |
[ B B et Tl e B e e B B B e R e Rttt |
| | | ] ] b ool | | | | | | ! | ASSUMED DATA |
| 27.00] | 5.7} | |----1 5.5] | | | 34.9|===m|mmmm]mmmm | e |
R R ] atatad T L EE LTS BEL LS | === | wmmm | wmme | memmm | =«~==~] 400]|.0075} 5.6] *Qav= 57.6cfs|
| 30.£t-STREET]| | | | | ] | | { | | | | |DEPTH= .67 ft. |
| FLOW TO PT.#]| | | | | 1.4} | | | | | | | | FLOODWIDTH=15.0]
| 28.00} 8.6/ 14.31 4| 1 }|----] 6.9}15.55|.950] 45.5| 80.3]|-~-m]emmme|rome]|emcmmr——em e |
e R e L BT |~=mme|mmec] e | —memw}mamem=]| 940].0021} 6.1]| *Qav= 80.3cfs]
| | | { | i | | | | | | | | {n=.0130 Dn= 3.4|
| | ] ] | | 2.5| | | | | | | | | 54.0"-PIPE |
| 29.00| 16.0|] 30.4] 4] 3 |----| 9.5|4.54}.700} 50.9} 131.3}-=--|-cm=r|~mma]mmmmam- B el
] e B B P e R e R el D e R Rl ettt
{ | | | | .. | | | | | | | | ASSUMED DATA |
] 32.00] | 9.8} | j-=--] 38.8] | | | LI e Rl e R ettt |
fmmmmmmee B E ey P B | fommme|mmem|emee|mwmee]|-=-=~~[1300].0092] 4.4]| *Qav= 23.7cfs]|
| 30.ft-STREET]| | | | | ] | | | ] | ] ] |DEPTH= .49 ft. |
| FLOW TO PT.#| | | | | 6.2} | | | l | | l | FLOODWIDTH=15.0|
| 35.00} 19.9} 29.71 4| 2 }{----] 45.0]1.66|.850] 28.0] 37.9|~=-c|ecmmm|mmm—=]|-mmm- e |
| | | | | | | | | | | 1 { | | ]
] | | ] | ! ! | | | 1 | | ] | |
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*DEVELOPMENT TYPES: 1=Industrial,2=Commercial,3=Multi-Units, SOIL TYPES: 1=A,2=B,3=C,4=D, *
* 4=Mobile Home,5=Single Family,6=Rural Lots 0,5=SPECIFIED RUNOFF COEFFICIENT*
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| STUDY NAME: CITY OF SANTEE --- BASIN Q

| .

| 100.0-YEAR STORM RATIONAL METHOD STUDY

e w. ~-=-=--{ADVANCED ENGINEERING

| CONCENTRATION| AREA (ACRES) |SOIL|DEV.| Tt | Tc | I | Cc | @Q

| POINT NUMBER|SUBAREA| TOTAL|TYPE|TYPE|MIN.| MIN.|in/h] | (suB)
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*DEVELOPMENT TYPES: 1=Industrial,2=Commercial,3=zMulti-Units,
* 4=Mobile Home,5=Single Family,6=Rural Lots

|
|

&wll
]
|
]
“
| CALCULATED BY: NDB |
[ CHECKED BY: |
| PAGE NUMBER 39 OF 53 ]
SOFTWARE]----——mmmmemcmmee e |
Q |PATH|SLOPE| V | HYDRAULICS |
TOTAL| (ft) | £t/ £t |FPS. | AND NOTES |
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100.0-YEAR STORM RATIONAL METHOD STUDY | PAGE NUMBER 40 OF 53
|==rrrremceeeccacnee==[A D VANCETD ENGINEERING SOFTWARE]---m-v--rrercrrmrmm e
| CONCENTRATION| AREA (ACRES) |SOIL|DEV.{ Tt | Tc | I | Cc | Q | Q |PATH|SLOPE| V | HYDRAULICS

| POINT NUMBER|SUBAREA| TOTAL|TYPE|TYPE{MIN.| MIN.|in/h| | (suB)| TOTAL|{ft)|ft/ft|FPs. | AND NOTES

e e e ] [t L B B e B Ry

Fommm——————— e o o e e R ——————————— e e ——————— ————
| |
] !
| |
| |
R ey e e e e e e e e e e e e e e m e |
| STUDY NAME: CITY OF SANTEE ~-- BASIN R | CALCULATED BY: NDB |
| | CHECKED BY: ]
| |

]

]

|

_lllllllllllll_lllllll_IIIIII_IIII_IIII_IIII_I|Ill_Illl_litl_|l|||_ll|lll_llll_lllll_Iillmllll|llllllllll_

| | | | | | 1 ] | | I | | | | |
] | | | i | | | 1 ] | 420}.0048] .. }JINITIAL SUBAREA|
| 5.00] 2.2 2.2 41 1 {----] 7.315.36].950] 11.2] 11.2|-=m=|mmcem]omeo|mmmm |
[PV SOUPUPS PPN  IVRUI PUFup [ |mmmmm|mmme|mmme | mmmem | ====—=| 400}.0025| 2.3| *Qav= 17.8cfs]|
| 82.ft-STREET| | | | | | | | | | | | | {DEPTH= .71 ft. |
| FLOW TO PT.#| | I | | 3.2] | | | | I ] | | FLOODWIDTH=29.0]|
| 7.00] 3.3} 5.4 41 1 |----} 10.5/4.25/.950} 13.2] 24.3|--~=|mmeoe|omoc|mmmmm oo
Rl Ebtblbbd Ribebbbd hebuteid hefntted |---==|scon)mmen|emenm|mame==| 307}|.0033| 5.4| *Qav= 24.3cfs]
| | | | 1 | | | | | 1 | | | {n=.0130 Dn= 1.9|
| | ] | ] .9 | | I | | | I | 33.0"-PIPE |
1 8.00| .8] 6.3 4| 1 |----| 11.4}4.02].950] 3.1| 27.4|---=|---=-]----|-mmmm—m- e |
R EEb bbbl bbbl el Aniniated |=-===}emew}mmm=|====c]--==--] 333]|.0030| 5.3| *Qav= 27.4cfs]
| | | | 1 | | | I | | I ! 1 In=.0130 Dn= 2.2|
| | ] ] | | 1.1} | | | ] | | | ] 33.0"-PIPE |
I 9.00] 5.3] 11.6} 4 | 1 }----| 12.5|3.80].950| 19.1| 46.6]|-===]===m=]-—c-]-cemomoncaoo—]
e ] Lot T E R PR | j=m=me|mmme|mm=m | mmemm | ==ew==| 296]|.0051} 7.5] *Qav= 46.6cfs]
I | 1 I | ! 1 | | | | | | | In=.0130 Dn= 2.3|
| ! ] ! | .7 | | | | | | | | 39.0"-PIPE |
| -10.00] 2.2] 13.8f 4| 1 |----] 13.1]3.67].950] 7.8] 54.3|=---]ec-m=|-moc|-mmmmmmmmmmoean]
R bl EL bbbl Rttt bl il h j====-]---=]esew]emece]~m=c==]| 315]|.0048| 7.6| *Qav= 54.3cfs]
| | | | | ! | | ! 1 | | I | In=.0130 Dn= 2.4|
] ] | | | [ ] ] | | | | ! | 42.0"-PIPE |
| 11.00] 1.9] 15.71 4 | 1 {----] 13.8]3.55].950] 6.3] 60.7|=—w=jm-—c-|emmo|omcmmeeeeme |
R e Rl ettt Rt |~=mm=| === | === |====e|-~--==] 253|.0079] 9.5]| *Qav= 60.7cfs]|
1 | I | I | | | | I | I 1 | {n=.0130 Dn= 2.3|
“ | | | ] [ .4] | | | I | | ! I 39.0"-PIPE |
|
|
|
|
|
|
|

B D L B B e B B el R B R e ---|

15.00} | 15.7} | |----] 14.3|3.48} | | 60.7|~===|=----|=~---|FOR CONFLUENCE |
T B el et o B B P R D R R et ettt
| | | | b | | | | ] | | | ASSUMED DATA |

12.00]| | 3.0} | |---~] 24.8} | | | L e el el -1

B ] e T PR P TS EE LT jmmemm}mmem|emem | mmme|ewe===] 600].0017) 1.5]| *Qav= 4.0cfs]
| | | | | | | | | | | | | |n=.0300 Dn= 1.7}

_ | | | | | 6.9] ! | | | | | ] IB= .0 2= 1.0 “
*DEVELOPMENT TYPES: 1=Industrial,2=Commercial,3=Multi-Units, SOIL TYPES: 1=A,2=B,3=C,4=D, *
* 4=Mobile Home,5=Single Family,6=Rural Lots 0,5=SPECIFIED RUNOFF COEFFICIENT*
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STUDY NAME: CITY OF SANTEE --- BASIN R | CALCULATED BY: NDB

+|
|
[
!
|
llllll e - . = o S o " " " " " 2 2 = o 2 (" 7 " - " " " = " = " T o o = = o = = o S S o -
!
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| CHECKED BY:
100.0-YEAR STORM RATIONAL METHOD STUDY | PAGE NUMBER 41 OF 53
|--m-=-emeeeememeee—=—={ADVANCED ENGINEERING SOFTWARE]-~----remmemmrmm e
| CONCENTRATION| AREA (ACRES) |SOILIDEV.| Tt | Tc | I |1 C | Q | @ IPATH|SLOPE| V |  HYDRAULICS
“ POINT z:xmmw“mcw>xmy“ eoe>r“e<mm“e<vm_xuz.“ MIN. [in/h]| | (SUB)| TOTAL|(ft)|ft/ft|FPS. | AND NOTES
e e Rttt Bl el B B I L el bttt Rt et R e R |
| 13.00] 8.7] 11.7] 4 | 5 |=--=] 31.7]12.08}.550} 9.9 13.9|==enjommme|ommn ||

R L Rl Rl et RLL il Bt |mmmme | mmem | e | === | e-====]1400].0043] 5.1| *Qav= 13.9cfs|
| | } | | | i | ] ] | | | |n=.0130 Dn= 1.6}

|
| 1 | - | | 4.6] | | | | | | | | 24.0"-PIPE |
“ um.oo“ Hm.m“ wp.mu 4 ” 1 "nnxn“ wm.muw.mun.mmo_ 35.4] 49.4|-==m|ommmm|omen e ]
e B L B e R B L R e Bt R B B R atand
| CONFLUENCE |TCH#l= 14.3 TC#2= 36.2 TCH#3= .0 TCH4a= .0 TC#5= .0} | | | LARGEST ]
| ANALYSIS |Q#1= 60.7 Q#2= 49.4 Q#3= .0 Q#a= .0 Q#5= .0} | | | CONFLUENCE |
| FOR POINT# |I#1= 3.48 1I#2= 1.91 1I#3= .00 I#a= .00 I#5= .00} | | | Q= 87.7 ]
| 15.00iQ1 = 87.7 Q2 = 82.6 Q3 = .0 Q4 = .0 Q5 = B el T e e D |
Y B B e R R e R R el R et IR [ _
e el LUt AL L LI L L DI DS EL L L R L] |emmmm | mmwe | mmmm | mmmmm fmm——=~=] 740}.0108|11.6| *Qav= 87.7cfs|
| | | | | | | | | | | ] | | In=.0130 Dn= 2.6}
| | | | ! | 1.1} | | | | 1 | | | 42.0"-PIPE |
] 20.00]} 8.8] 55.6|] 4 | 1 |----} 15.3}3.32}.950] 27.6} 115.4|~===|m===~|-~wm |- m————————
R e e B ey e e B B R e Rt Bl et Kt Rt uiattuiatalittad |
| 20.00]} ] 55.6} | je===1 15.3]) | | | 115.4}--~--}-----}|~~~~|STREAM SUMMARY |
e LT B B B B e B B Dl el e Bl R Rttt
| | | | ] | ] | | | | | | | ] ]
| | | | | | | | | | | | | | | ]
| | ] | ] | ] | | | | ] | | | |
| | | i | | | | | | | | | | | |
| | | | | I ] | | | | ] | | | |
| | | | | | | | 1 1 | | | | | |
| | | | | | ] | | | | | ] | | |
| | | | | 1 | | | ! | | | | | |
| | | | | } | | | | | | | ] |
| | | | | | | | | | | | | | | |
| | | | | ] | ] | | | ! | | | !
| | | | | | | | ] | | | | | ] ]
] | | | | | | | | | ] | ] | | |
| | | | | | | | | | | ! | ] | |
| | | | ! | | | | | | | ] | | |
| | | { | | | | | | | | | | | |
“ | | | | | | ! | | | | | ] | “
*DEVELOPMENT TYPES: 1=Industrial,2=Commercial,3=Multi-Units, SOIL TYPES: 1=A,2=B,3=C,4=D, *
* 4=Mobile Home,5=Single Family,6=Rural Lots 0,5=SPECIFIED RUNOFF COEFFICIENT*
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| 100.0-YEAR STORM RATIONAL METHOD STUDY | PAGE NUMBER 42 OF 53
jommmmnmr e mmeeemeeewee[A D VANCED ENGINEERING SOFTWARE]--—=remccmmccacmee
| CONCENTRATION| AREA (ACRES) |SOILIDEV.| Tt | Tc | I | Cc | @ | Q |PATH|SLOPE| V | HYDRAULICS
| POINT NUMBER|SUBAREA| TOTAL|TYPE|TYPE|MIN.| MIN.|in/h| l(suB)| TOTAL|(ft)|ft/ft|FPS. | AND NOTES

T B B e Bl B e e B B B R Rl

o o o e o e e e e ——————— ——————————— e +
| ]
| !
| !
i |
fmmomm oo e e e e e e e m oS m s mememmemme—— -1
| STUDY NAME: CITY OF SANTEE --- BASIN S | CALCULATED BY: NDB |
| } CHECKED BY: |
]

===

|

|

T o Lt B B B B B B B B e R e otrsal

| | | | i I .. | | | | | | | | ASSUMED DATA |
| 5.00] | 9.0} | J=~<~] 19.4] ] | | 21.8|=www]ee—a )| = ————————
e e T BT e B R tl bt | |=m—mmjmmme | e mce==~] 670]|.0090} 3.8| *Qav= 25.1lcfs]|
| 30.ft-STREET]| | ) | | | | | | | ] | ] |DEPTH= .49 ft. |
| FLOW TO PT.#| | | | | 3.0} | | ] ] | | | | FLOODWIDTH=15.0}
| 10.00] 3.0} 12.0] 4| 2 |----) 22.4|2.60]|.850] 6.6} 28.4|-=-=|--vm=|om—m]recrormnnoen—— |
e et Bt b B L EEL L LD |emmme}mmmm | =mmm | =meem | ==—-~~[1000|.0030} 3.4| *Qav= 38.7cfs|
| 30.ft-STREET| | | | | | | | | | | ] | |DEPTH= .67 ft. |
| FLOW TO PT.#| | | | | 5.2] | | | | | | | | FLOODWIDTH=15.0]
| 15.00] 10.6] 22.6] 4 | 2 }----] 27.6|2.27}.850] 20.5] 48.9|---=|emmmm]omom]mmmemmacco o]
e e L R E L R Ll | | ~====|=memfemme|mmmne | ==e==-]1530].0052] 7.7| *Qav= 48.9cfs|
| | | | | | | ] ] | | | | | In=.0130 Dn= 2.3}
| | | | | | 3.3] | | | | | | | | 39.0"-PIPE |
} 20.00} 10.9] 33.5] 4 | 2 ]----] 31.0}2.11].850] 19.6] 68.5]====]-m=me]mmmm]ommmmmmnmmmo|
.-;-|::;:---|u_--|||-:_s-uuuu_-nuu_||||_||--.-|;||_--uu_ngnn_nnang_---nnu_nuu-_s--u-_nua-_-|-||-||'-‘--nn_
] | | | ] 1. | ] | | | | i | ASSUMED DATA |
| 25.00] | 8.0} | j===-=1 14.7] | | 22.3)|~=m=|ommec]mem oo |
R el it Lttt LS LN EL L |--——=}~se=|~===|mmem=]|=~e=—-]| 250].0040] 5.7} *Qav= 22.3cfs|
| 1 | | | | | | | | | | | | [n=.0130 Dn= 1.9
| | | ] | | .71 ] ] | | | | | ] 30.0"-PIPE |
| 30.00} 9.0} 17.0f 41} 2 |----] 15.513.31].850} 25.2] 47.5)-==-|--mem|mmmm|mmmmmmn e |
[T Ll ettt ELL LY EELLY |-emem|omee | mmme | mmmme | -« ==]1900} .0026} 5.8| *Qav= 47.5cfs|
| | | | | | | | | | { | | | In=.0130 Dn= 2.8]
| | | | | | 5.5] | | | | | | | | 42.0"-PIPE |
| 35.00] 43.2] 60.2] 4 | 2 |----]| 20.9]2.72].850] 99.9] 147.4|----|-=---|-con|-mmr=- |
_-,-nunns----u_|--|-‘a_--|:|-_|-:-_-u-a_uun-_-|||:_-:-;_|--u_-a--u_uu;lnn_-uu-_---un_:--|_|||-:|---;»-|--_
] | i | | | .o | | | | | ! | | ASSUMED DATA |
| 40.00} | 4.1} | |===~} 29.2] | | | §4.9]-=--|=mmmm| e | m e —— e |
R ] i Bt E S EL L EL LS |emmem}mmeejmmme | mmmme | ======]1700].0029| 3.6] *Qav= 4.9cfs|
| | | | | | | ] | | | | | ! {n=.0130 Dn= .9}
| | | | | | 8.0] | ] | | | | | | 24.0"-PIPE |
] 45.00] 28.0] 32.0] 4 | 2 |----| 37.2}1.88].850] 44.6] 49.6|-—-=-]----=|==-r|omm-- ———————— ]
| | | | | | | | { | | | | | i |
| | | | ] | | | | | | | ] | | |

*DEVELOPMENT TYPES: 1=Industrial,2=Commercial,3=Multi-Units, SOIL TYPES: 1=A,2~B,3=C,4=D, *
* 4=Mobile Home,5=Single Family,6=Rural Lots 0,5=SPECIFIED RUNOFF COEFFICIENT*
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| STUDY NAME: CITY OF SANTEE --- BASIN T | CALCULATED BY: NDB |
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| CHECKED BY:
| 100.0~YEAR STORM RATIONAL METHOD STUDY | PAGE NUMBER 43 OF 53
|~es=secnncerrwcnance--=[A D VANCED ENGINEERING SOFTWARE]r-reee—ercemncncmmnn e
|CONCENTRATION| AREA (ACRES) |SOIL|DEV.| Tt | Tc¢ 1 1c | 9 | Q |PATH|SLOPE| V | HYDRAULICS

| POINT NUMBER|SUBAREA| TOTAL|TYPE|TYPE|MIN.| MIN.|in/h| }(suB)} TOTAL|(ft)|ft/£t|FPS. | AND NOTES

Psiuiicibinimuny Bty Pentubim ey ey ey RS B e B B R e B E il

s O O O B e e el il Bl Rl D] Bl

|

| | | | | b | | ] i { 590|.2966! .. |INITIAL SUBAREA|
] 2.00] 4.0f 4.0] 4| 6 [---=| 11.7}3.81}|.450] 6.9] 6.9|-==-]-=--=|--mc}|-mcmmommaaneao—]
[ P PRRSIRI PR PRSI |=====|====|====]=====|=-=----|1350] .1185] 3.8] *Qav=  6.9cfs|
| | 1 | | | | | | | | | | | In=.0400 Dn= .2|
| | | | | | 5.91 | ] ] | ] | | {B= 10.0 2= 2.0 |
] 5.00] 42.8] 46.8) 4 | 6 |----| 17.6]2.92].450| 56.3| 63.2|~==mjommem |wmem e - |
R el et bl EAC b Lt EEL LI Rl jwemm=|=eem}emmw|ammee|-=-~~=] 600|.0433] 8.1| *Qav= 63.2cfs|
1 | | | | | ] | | | | i | | In=.0350 Dn= 2.0|
] ] | | ] | 1.2] | ] | | | | | |B= .0 2= 2.0 |
| 10.00{ 23.2| 70.0f 4| 5 |----| 18.9|2.80].550] 35.7| R L L P B |
T ke Lt L B LI ELLS |-==m=|==o=|emm=]|emmm=|===-==]1300].0277] 7.8] *Qav= 98.8cfs]
| ] | | ] | | ] | | | ] i | {n=.0350 Dn= 2.5]|
| | | | ] | 2.8] | ] | | | | | {B= .0 2Z= 2.0 |
| 15.00f 29.9] 99.91 4 | 5 |----| 21.7|2.56|.550| 42.1}| 140.9| === |-cmme]omme [ mmc e |
B ad Bttt Bl DAL |=-===|====|====|=====]==--=-]1200].0233| 7.9] *Qav= 140.9cfs|
| | | | ] | | | | 1 | | | | |n=.0350 Dn= 3.0|
] j | | J | 2.5] | ] ] ] | ] | |B= .0 2= 2.0 |
| 20.00] 53.5] 153.4| 4 | 5 |----| 24.2]2.38].550] qo.~“ NHH.HW-|;-_-----“--uuﬂul-------------.
i B B et et Bl Elttid Ebttl Eetiiel Rndniniaind ettt B B e P ettt
i 20.00] | 153.4] | j====] 24.2} | i | 211.1}====|=====|-=--| STREAM SUMMARY |
_-----|----|--_-------_nuuns-_----_---:_--|-_----:.'---_-|--_-|---_s----'_----_-----_-a--_-------------lu_
| | | | | | | | ] | | | | } | ]
| | | | | | | ] | | | ! | | | |
| | ] | | | | | | | | | | ] | |
| | | | ] | | ] | ] | | | | | |
| ] | | ] | | | | | ] | | | | 1
] | | J | ] ] | | | | ] | | | ]
! | ] | | | | [ | | i | | | | |
| ] ] | | I | ] | ] | i | ] ] |
| | | | i ] 1 | | ] ] | | | | {
] | | ] | ] | } | ] ] | | | | ]
i | | | ] | | | | | | | i | | |
“ ] | { | ] 1 | | | | | | ! | “
*DEVELOPMENT TYPES: 1=Industrial,2=Commercial,3=Multi-Units, SOIL TYPES: 1=A,2=B,3=C,4=D, *

* 4=Mobile Home,5=Single Family,6=Rural Lots 0,5=SPECIFIED RUNOFF COEFFICIENT*
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__ |
| STUDY NAME: CITY OF SANTEE --- BASIN U | CALCULATED BY: NDB “
| ] CHECKED BY: |
| 100.0-YEAR STORM RATIONAL METHOD STUDY . | PAGE NUMBER 44 OF 53 |
|os-eeewccncesccaneee[ADVANCED ENGINEERING SOFTWARE]-r——aeamm ———————— -]
| CONCENTRATION| AREA (ACRES) |SOIL|DEV.| Tt | Tc | I | € | Q@ | Q |PATH|SLOPE| V |  HYDRAULICS |
“ POINT z:zmnx“maw»zn>“ aoa»r“qnvn“ammuuzaz.“ MIN. |in/h| | (SUB) | TOTAL|(ft)}ft/ft{FPS.| AND NOTES |
B e B D Bl B e e B el Rl Rl et Rl Bt i |
[ PR e P el Bl et REEEd EL L EEt b EE ettt EEEbl Rl ettt Rl ———————|
1 | ] | | | | | | | | | i | ASSUMED DATA |
| 2.00] 1 4.7] I {----] 10.6] ] | | 10.4)~cmm]==mmm oo |mcsmcmc e ]
e e e e T LT LRy Bl b B Rt | |=e=eme|ommejemce|eemm=|-e-==~| 510].0980] 4.7| *Qav= 10.4cfs]|
| | I | | | | ] | | | | | |n=.0400 Dn= .2|
| | | | | ] 1.8] | | | | | | | {B= 10.0 2= 2.0 |
] 3.00]| 10.1] 14.8] 4 | 5 |----| 12.4]3.66].550] 20.3| 30.8|--=-|mm=-c|--o=]ommmmcccemoona—]
e et EEE L L EE L Lt B S Rl | |wem== === |mm==|mmm=m|=mm-=~| 850}.0365]14.3| *Qav= 30.8cfs]|
| | | ] ] | | | | | | | ] | {n=.0130 Dn= 1.3|
| | | | | | 1.0} | | | | | | | | 24.0"-PIPE |
| 5.00] 17.5] 32.3] 4| 5 |----] 13.4|3.48].550] 33.6] 64.3|~=mm]mmmmm | |- |
R et ettt ELT IS bl ELE ) B |===~=]|==me|==me]=m=m=|-====~| 870].0115]10.9| *Qav= 64.3cfs]
| ] ] ] } | ] | | | | | ] | |n=.0130 Dn= 2.3|
| | | | | | 1.3} | | | | | | | | 36.0"-PIPE |
| 10.00] 25.5| 57.8] 4 | 5 |----| 14.8|3.28].550] 46.0] 110.3|-=-=]-=-=-]|-=u=|-mmenecmana-mc]
T ettt GECIld B ELLLY |===e=|==c=|==ee|==ma=]|=-=-=~]| 700|.0186]15.2] *Qav= 110.3cfs|
] | ] i | | ] | | ] ] | ] | In=.0130 Dn= 2.5]
| | | | ] | .8} | | | | | | | | 42.0"-PIPE |
_---n---u---un_-------_----u-.----_--u'_----_-----_---|_---;_|--;-_----|-_----_--;-;_|---_--------------:_
| 15.00] | 57.8} | |====] 15.5] | | | 110.3}|===~|~==~~]===~|STREAM SUMMARY |
|=-==-- ——————— _;-----|_-a----_----_----_----_-l---_----_----,-----_-----'_-u--_-----_----_---------------_
| | | | | | | | ] ] | ] i | | |
| | ] | | | | | | | | | | | ] |
i | | | | | | ] ] | ] | i | | |
] | | | | | | ] | | | | | | | ]
1 | | | | | | i | | | | | ] | |
| | | | | | | | | | ] | ] | | |
| | | | | | | | | | | | | | | |
i | | | | | | | ] | | | | | | |
| | | | | | | | | | | | | | | |
] | | | ] | | | } | | | | | | |
| | | i { | ] 1 | | ] | | | | |
| | | | ] | | | | ] | | ] | I |
| | | | | | | | | | | | | | ] |
“ | | | | ] | | | | | | | | ] ”
*DEVELOPMENT TYPES: 1=Industrial,2=Commercial,3=Multi-Units, SOIL TYPES: 1=A,b2=B,3=C,4=D, *

* 4=Mobile Home,5=Single Family,6=Rural Lots 0,5=SPECIFIED RUNOFF COEFFICIENT

o o o o e e e o T - O o e o o " - o o 1 S O S S O B e o e - -



.II||||Illl'-l!llIl.l||||.|l|l.|l|.||l|||.I|I.lll.llll.ll.l||||||.||lll||ll.llllllllll|l|||ll|lllllllllllIll.l||||ll

-
|
|
|
|
I
|
|

STUDY NAME: CITY OF SANTEE --- BASIN V | CALCULATED BY: NDB
| CHECKED BY:
| 100.0-YEAR STORM RATIONAL METHOD STUDY | PAGE NUMBER 45 OF 53

|===m-===—cesmeeee-===[A D VANCED ENGINEERING SOFTWARE]-—meme——mmmemmmmeemem
| CONCENTRATION| AREA (ACRES) |SOILIDEV.| Tt | Tc | I | ¢ | Q | Q |PATH|SLOPE| V |  HYDRAULICS

| POINT NUMBER|SUBAREA| TOTAL|TYPE|TYPE|MIN.] MIN. |in/h} 1(suB)| TOTAL|(ft)|ft/£ft|FPS.| AND NOTES
_ulunnunaunu:-_nannnnn_uununa_|anu_ua|n_-ua:_|nann_|-|:_o|||_|n-|-_-|||;-_-a--_nnnu-_unnu_uaunnln-nuuluuu.
_nnannnnun-u|n_nxulxnu_--uuun_:nn|_nuuu_-nnu.us---_u;c-_||||.-|---_u||u-|_ulu-.a---|_|n||_a|---:u---||-a-_
| ] | | ] S | | | | | | | | | ASSUMED DATA |
| 2.00} | 8.0} | j====] 12.2} | | | 16.3]====|==e—c|oner|emmmmmc e — e |
R B and et Ll LU LS RL | |=====|====|==m=]==mee|s===-~]| 600|.0750]10.4]| *Qav= 43.4cfs|
| 30.ft~STREET| | . | i | | } | | | | | | |DEPTH= .44 ft. |
| FLOW TO PT.#| | | | | 1.2] | | | | | | | | FLOODWIDTH=15.0|
| 3.00| 28.0] 36.0] 4 | 5 |----] 13.3]3.50].550] 53.9] 70.3f~===|=wmmm o |~ e oo |
RS P P aad bl EES i | _-la-n_---n_|a|'_|||-|_-|---u_~mmo..ouaq_mo.m_ *Qav= 70.3cfs|
| ] | | | | | | ] | | | ] | |n=.0130 Dn= 1.6]|
| | | | | | 2.2] | | l | | | | | 30.0"-PIPE |
| 5.00{ 132.7] 168.7) 4 | 5 |----] 15.5|3.18].550|231.9]| 302.2| === | === | mmmm | mmmm e |
[ i Bttt bt EL | jmmmm=|====|====]|=====|-====-| 900].0300{23.1| *Qav= 302.2cfs|
| | ] | | ] | | | | } | | ] in=.0130 Dn= 3.5]
| ] | ] | | .6l | | | | | | | | 54.0"-PIPE |
| 10.00] 131.1] 299.8] 4 | 5 | === 16.1]3.09].5501223.1] mwm.w_ustn_|||;a_nanu_cunnnunnuununnn.
] bttt ECCEEl bl it |==mmm|mmm=|=m==|=====]|======] 330].0091]17.0] *Qav= 525.3cfs|
| | | | | | | | | | } | | | |n=,0130 Dn= 5.2|
| | | | | 1 .31 | | i | | | | | 84.0"-PIPE |
] 15.00] 154.8| 454.6|] 4 | 5 |----| 16.513.06].550]260.1} 785.5| == |=mme=|meme | smmem e e |
I e GatbE ] EELEC bl Rleitd | [~==mm|~mmm|====|=====|==-=-=] 350]|.0143|22.0| *Qav= 785.5cfs|
| ] | | | | | ] ] | | ] | | {n=.0130 Dn= 5.91|
| | | | | 1 .34 | | | | | | | | 87.0"-PIPE |
] 20.00] 130.7| 585.3] 4 | 5 |----| Hm.q_u.cw_.mmo_wpq.w.ucom.m_uuut.ncuu-_|a-|_|-|-x--||--;-||_
e Rl Bt bl Eited Rlbid [-m=nm|mmmm]-mo=]-====|==-==-=]2700].0270]|25.9| *Qav=1002.8cfs|
| | | ] | | | | | | | | | | |n=.0150 Dn= 4.2]|
| | | | | i 1.7 | | | | 1 | | iB= 1.0 2= 2.0 |
| 25.001 69.3| 654.61 4| 5 |----| Hm.m_u.ma_.uuo_pcm.p,wpuo.w_'|--_uu-|n_|-||_|a||--n|--a-|s-_
_-1--'|un--n|a_||-onun.|-anua.sacn_nnnn_ _ununu_--'n_||||_'|u|-_||--|-_Huuo_.opmH_NN.q_ *Qav=1110.9cfs|
| ] | | | | ] | | ! | | | | {n=.0150 Dn= 4.9]|
| | | | | 1 1.1 | | | | | | | |B= .0 2= 2.0 |
| 30.00] 134.3| 788.8| 4 | 5 |----| po.m_w.qu_.mmo_uou.m_HwHN.m,---l_-----_cuua_»nnunu-|---|1||_
B it Ielll ECtd | .-|||-_||s-_uan|_n'|un_--unu-_wqmo_.oawm_ww.m_ *Qav=1312.5cfs|
| | | | | ] | | | | | | ] | {n=.0150 Dn= 5.0}
| ] | | 1 | 1.34 | | | | | | | jB= 4.0 2= 1.5 |
| 35.001 47.2] 836.0f 4| 5 |----| 20.9]2.62}.550] mm.o_uwwo.m_|||-_|'|-:_ua-u.-g|-a|;:-uuan|-“
_llllllllllllllll|||l||||ll|l||||||||lll||I||||||ll|llllllll|llllllllllll||Il||lltllllll!llllllllllllll|l
*DEVELOPMENT TYPES: 1=Industrial,2=Commercial,3=Multi-Units, SOIL TYPES: 1=A,2=B,3=C,4=D, *
* 4=Mobile Home,5=Single Family,6=Rural Lots 0,5=SPECIFIED RUNOFF COEFFICIENT*
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| STUDY NAME: CITY OF SANTEE ~-~ BASIN V

| 100.0~YEAR STORM RATIONAL METHOD STUDY

|memmm e ———— --==[ARDVANCED ENGINEERING

| CONCENTRATION| AREA (ACRES) |SOIL|DEV.| Tt | T¢I ¢ | @ | Q |PATHISLOPE]| Vv | HYDRAULICS |
“ POINT zc:mnm“mcm>wmy“ aoa»r“aawm“enmmutz.“ zaz.“uu\v“ “Amcu,“ aoa>rnamnv_mn\mn.nmm._ AND NOTES |

mmmeeee- Y ey Rshutuseny fussnny it leusiey Psnsiesy pug IR R F e ey B e .
T I B el el s |=mmmm | memm | mmmm | =m e - |-=--==| 680]|.0118]22.1| *Qav=1380.5cfs]|
| | i | | | | | | | | | i | In=.0150 Dn= 5.0]|
| | ] ] | | .51 | ] | I | { | |B= 5.0 z= 1.5 |
| 40.00| 4.3] 840.4] 4 | 5 |----| 21.4]2.58].550| 6.1]1386.7-=-=|--===|==o=]|--c-mm-ccuu-- -
| ommm e e P Bt EEe I, U pRNOR) R 11260].0103|19.3| *Qav=1386.7cfs|
| | | | | | | | | | | | | | {n=.0150 Dn= 6.0}
| | | | | | 1.1] | | | ] | | | jB= .0 2= 2.0 |
“ »m.oo“ mw.»“ mow.m“ 4| 5 .----“ -.m“~.mo_.umo_ 85.8|1472.4|====|==mmm|==mm [ mmmmm———mmoee -

nnnnnnnn B N B D Bt By B B B Rttt Rttt bbbl bbbl e tttdduiatudainl
I 45.00] | 902.8| I |--==] 22.5] | | |1472.4]----|-====| ===~ | STREAM SUMMARY |

e A e S g W . — i WP dngo D i W Sty VL i " iy . W U
— - — T — T— y——y— —— —— =" o — T _—T— _———. S——". S~ —
i o S . P o T ol SR oy SR S, S e A wu SO s A e P " -
——— Y — A ———— — — —— y—— " - - - —— - ———" ——" o——"— ——- " v, =
i —_—— ——— —— ———— {——, S———. W o— — ", -—— a— S_—-—. " --—
—— . W, - . ——— T s W VAT o W s W ooo— S-S - -
e S s Y o i W st S i, S ot S " DOV iy Sy Y S, S S
e S o W o o W ——r S o— — —— T — T o —_—" ————= -
PENPeppe———— gL A g £ g
— — " —— - op—— S—— - —— —-_p—_— V- qo—“— . {——>, ————. V— ———
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*DEVELOPMENT TYPES: 1=Industrial,2=Commercial,3=Multi-Units,
* 4=Mobile Home,5=Single Family,6=Rural Lots

0,5=SPECIFIED RUNOFF COEFFICIENT*
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SOIL TYPES:

| CALCULATED BY: NDB
CHECKED BY:

| PAGE NUMBER 46 OF 53
S OF TWARE]
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STUDY NAME: CITY OF SANTEE --- BASIN W | CALCULATED BY: NDB

| CHECKED BY:
100.0~YEAR STORM RATIONAL METHOD STUDY | PAGE NUMBER 47 OF 53
|eeeememcccscwnnrweewwa-[ADVANCETD ENGINEERING SOFTWARE]r—rererrrcc e mc e
]| CONCENTRATION| AREA (ACRES) |SOILIDEV.| Tt | Te | I | C | Q | Q |PATH|SLOPE| V | HYDRAULICS
| POINT NUMBER|SUBAREA| TOTAL|TYPE|TYPE|MIN.| MIN.|in/h| |(suB) | TOTAL|(ft)|ft/£t{FPS.| AND NOTES

_lllllllllllll_lilllll—llllll_IIII_llll_llll_lllll_Illl_Illl_IIIII_Illlll~llll_lllll—|0II_II|lltlllllllll_
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|

+
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|

|llllllllllllllllll!lllllIIIIIIlllllllllllllllllllllllllllIlilI!IIIlllllllllll!llll!llllll|I||||IIIIII|I—
|
|
|
|
|
|

e o I e L B B B R ey

| | | | | | | | | | | | | | | |
] | | | | | | | | } | 800}.2500] .. |INITIAL SUBAREA|
| 2.00] 8.2} 8.2 4| 6 |----| 12.3]3.69}|.450] 13.6] b R e R R et b |
T Lt PR Py PEL LS ELELE ELL LS |==eme|mmme | emmm | mmeem feewea=]1850].0930|16.4| *Qav= 13.6cfs]|
| | ] | | | | | | | | ] | | In=.0130 Dn= .6|
| | ] | | | 1.9]) | | ] | | | ] |B= .0 z= 2.0 |
| 5.00]| 50.5] 58.7} 4 | 6 |----] 14.2]3.36].450] 76.4| 90.0|-==w|mcmem]|ocemfmmcrmeroeceman
R et e il Rl EXL L EL LD |=~wm=]====|w==m}|eeee=]~===-~]| 300].0267|16.5| *Qav= 90.0cfs|
I | | | | |
| | | | |

_ Ho.oo_ Hm.m_qm.n_b_m.
_
_

| | ] | | | | | In=.0130 Dn= 2.2}
.31 | | I | | | | | 36.0"-PIPE |
---| 14.5|3.32}.550] 30.1] 120.2|----}---rm]umen|mmmmmmem——— e |
jm===c]|=~em}mmmw|==mmm|=am-=| 550|.0418]20.8| *Qav= 120.2cfs|

| | ] | ] | | | In=.0130 bn= 2.3|
.4} | | | | | | | | 36.0"-PIPE |

| | |
mem=| 14.9]3.25].550| 10.2] 130.4}-===|===--|-==c|--mmmmcmmmmaaan]

|
15.00} 5.71 80.8| 4} 5
||lll|l|lll||_lllllll_llllll_ll||~llll
| | | |

| | | |
20.00]| 3.4] 84.3] 4| 5

|

|

|
|
| |
| i |e====|====|me=e|me===|====---|1000].0290|18.3] *Qav= 130.4cfs]|
| | | | | | | | | | In=.0130 Dn= 2.6|
| | .9} | | | | | ] | 39.0"~PIPE |
] |----] 15.8]13.13].550] 5.9| 136.2|====|-==m=|-==c|-mmmmemmummanm—]
R L EL T L L B R Lt Rt B B D Ly e B B R e ettt
| | | | | | [ ] | | | | | | | |
| | | i | | | { | | } 700}.1143} .. |INITIAL SUBAREA |
| 35.00} 3.71 3.7 41 6 |----| 12.8|3.59].450] 6.0 6.0|---=|--==c]---=]emmrmmeonooo———]
R B e et LTI EL LY | |mmmme o= j===e]|mm=en|==m===] 600}.0250] 3.6| *Qav=  6.0cfs]
| | ] “ ” “ | | | | | | | | |n=.0350 Dn= .9]
| ] |
i 40.00] 15.4] 19.1] 4| 6 “
|
| |
| |
| |
i }
|
|

2.8| | | | I | I | |B= .0 2= 2.0 |
——=] 15.6]3.16].450| 21.9]| 27.9|====|=====|-=-=|===memmmmcaaac]
|~mmmm|=mm=|====]=====]======]|1750] .0206] 5.1| *Qav= 27.9cfs]

| | | | |

] i | | 8]

45.00|] 16.6] 35.7] 4| 5 -1

lIIIIIIIIlIlI_IIIlilI_Illlll_llll_ll

| | | | | | | |n=.0350 Dn= 1.7}
1| | ] ] ] j |B= .0 2= 2.0 |
21.4]2.58].550] 23.6] 51.5|-=-=]-====|=cm=|==mmmcmcmmc_--|

Y iy e e B B B R Rt Rt

5.
| | | | .. | ] | | | | | | ASSUMED DATA |
55.00] | 4.1 | f=-=-| 16.7| | I | 6.8]-——=|o==mm|mmme | mmmmmm e oo |

—l|l||||IIIIIIllllllCIllIIIIll!IIIIIIIIIIII|III|IIIIIIIIIlllllilltlllllllilllllII||||III|||I|I|lllll||lll_

*DEVELOPMENT TYPES: 1=Industrial,2=Commercial, 3=Multi-Units, SOIL TYPES: 1=A,2=B,3=C,4=D, *
* 4=Mobile Home,S5=Single Family,6=Rural Lots 0,5=SPECIFIED RUNOFF COEFFICIENT*
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STUDY NAME: CITY OF SANTEE --~ BASIN W | CALCULATED BY: NDB

| CHECKED BY:
| 100.0-YEAR STORM RATIONAL METHOD STUDY | PAGE NUMBER 48 OF 53
jemwceer e ccccmnne==[ADVANCED ENGINEERING SOFTWARE]-~=--=- m—————— e e e |
| CONCENTRATION| AREA (ACRES) [SOILIDEV.| Tt | Tc | I | ¢Cc | Q | Q |PATH|SLOPE| V | HYDRAULICS |
| POINT NUMBER)|SUBAREA| TOTAL|TYPE|TYPE|MIN.| MIN.|in/h] | (suB)| TOTAL|(ft)|ft/£ft|FPs.| AND NOTES |

_|I||Illllllll_lllllll_llllll_llll_llll_IIII—|III!_IIII_IIII.IIIII_IIIIII_IIII—IIIII_IIII_

IIIIIIIIIII llll_
I R B ] Bt tY EEEEY o [T PR PR |----==]1000]|.0240| 5.3| *Qav= 18.4cfs]
| 30.ft-STREET| | | | | ] | | | | | | | |DEPTH= .42 ft. |
| FLOW TO PT.#| I | | | 4.1] I I | | | | | | FLOODWIDTH=14.6 |
| 60.00] 15.8] 19.9] 4 | 5 |----| 20.8|2.63|.550| 22.9| 29.7|-===|====c=]eem]|emaomn ——————
Y P B P Dt |=mmm=]=m==]|====|-====|======] 800|.0125] 9.4| *Qav= 29.7cfs|
“ _ _ . _ ~ _ _ _ _ _ _ , _ {n=.0130 Dn= 1.7]
_
_
_

] | | | | 1.4] | | | | | | ] 27.0"-PIPE |
mu.oo_Nc.m_aom_a_m_----_-~_~ 52].550] 28.6] 58. u_----_-----_----_------ ......... i

llllllllllll_IIIIIII_IIIIII—IIII_Iill-Illl~lllll_Illl_llllulllllnllllll—llll_IIIII_illl_lllllllllllll|l_

65.00] | 40.5] | j====] 22.2]2.52] | | 58.3|~---|=~=~=-|~-~=~~|FOR CONFLUENCE |

lllllllllllll_lllll|l_llllll_Illl_llll_llll_Illll_llll_llll_illll_llllll_llll_lllll_IIII_IIIIIII|IIIIIII_

| | | | ..o | | | | | | | | ASSUMED DATA |
62.00] | 4.3] | |--=-} 18.8] ] | | 6.7|====|=m=me|mmme|mmmenn ————— —]

fmmmmmmm————- c|meccmea|mmmmem]|mmmm|=mm=|  |=====|=m==|e==|-=cee|-=====]| 400|.0250] 3.7| *Qav=  9.2cfs|
| 30.£t-STREET| [ bl TR | I |~ |DEPTH= .33 ft. |
| FLOW TO PT.#| | b1 1.7 b _ P |  |FLOODWIDTH=10.4|
| 63.00]} 3.4} 7.7} 4| 5 }j-=-=-~] 20.5]2.65}. 550] 5.0} 11. Y R B e e bbbl
T—— mmmmmm|emmemic|ememinjemmm | mmmm|  |=mmm=|ece=|<ome|-mea=|-=====| 680]|.0029| 4.4| *Qav= 11.6cfs|

| | N N B N I P | |n=.0130 Dn= 1.4}
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| CONFLUENCE |TCH#l= 22.2 TC#2= 23.1 TC¥3= .0 TC#4= .0 TC#5= .0 | [ | LARGEST
!
|
]

ANALYSIS |[Q#1= 58.3 Q#2= 11.6 Q#3= .0 Q#4= .0 Q#5= .0] | | | CONFLUENCE
FOR POINT# |I#1= 2.52 1I#2= 2.45 1I#3= .00 I#4d= .00 I#5= .00} | | | Q= 69.6
65.00§Q1 = 69.6 Q2 = 68.4 Q3 = .0 Q4 = .0 Q5 = N T B Bl R et

|

|

|

|

j===-- ----u---_-|||-nn~-|-|--_s-|-_-nu:_nuuu_--u--_s|||_---n_-|--;.-|--||_ | | | ]
_-uununnu--s--_-|-|:|-_-u|---.-lnu_-caa.----_---;-_--n|_----_-unzn_ ...... jmmmm o R R el |
) 65.00] | 48.3] | |-~==1 22.2} | | | 69.6|--==|====~|---~|STREAM SUMMARY |
|romwmmm e _--nnuqn_-|--|u_--u-_u|;-_unuu_---nn_----_a--u_ ..... | === e e R Rttt |
| | | | | | | | | | | | | | ! |
| | | | | | | | | ] | | | | | |
| | | | | | | | | | | | | | | |
| | | | ] ] ] | | | | | | | | |
| | | | i | | ] | | | | | | | |
| | | | | ] | | | | | | | | | |
jmmmm s ——— o e e o e |
]

nun<mrow1mza TYPES: 1=Industrial,2=Commercial,3=Multi-Units, SOIL TYPES: 1=A,2=B,3=C,4=D,
4=Mobile Home,5=Single mmawp<.m Rural Lots 0,5= mvmnHman RUNOFF GOmMMHnHmze*
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STUDY NAME: CITY OF SANTEE --- BASIN X | CALCULATED BY: NDB

| CHECKED BY:
| 100.0~-YEAR STORM RATIONAL METHOD STUDY . | PAGE NUMBER 49 OF 53
|-ewemcmevermmrceneee-[A D VANCED ENGINEERING SOFTWARB]-meme—rreecemccccea e |
| CONCENTRATION| AREA (ACRES) |SOIL|DEV.| Tt | Tc | I e |+ g | Q |PATH|SLOPE| V | HYDRAULICS |
| POINT NUMBER|SUBAREA| TOTAL|TYPE|TYPE|MIN.| MIN. |in/h] | (SUB)| TOTAL}(ft)|ft/ft|FPs. | AND NOTES |
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| | | | | | | | | | i | | ] | |
| | | | | booo | ] i | | 400}.0900] .. |INITIAL SUBAREA]|
| 2.00f 10.0f 10.0f 4 | 6 |----] 12.0]3.75|.450] 16.9] 16.9|~===|~=mm=|mmmm | = |
I et Ettttad Rl ELttl Eettted |=====|~===|==m=}==cce|-===-=]2900].0569| 5.3| *Qav= 16.9cfs]
| | | ] | | | ] | | | | | ] In=.0400 Dn= .5]
| ] ] ] | | 9.2] | | | | | | | |B= 5.0 Z= 2.0 |
1 3.00f 95.3] 105.3] 4 | 6 |----] 21.1]2.60].450]|111.5| 128.3| === ] === |mmem | mmm e |
T e bt EAL DL ELL L Rt | jmm===|=m==|m==e]=-=-n]~=--=-]3850].0429| 7.8| *Qav= 128.3cfs|
1 | | | | | | | | | | | | | In=.0400 Dn= 1.3|
] | ] | ] | 8.3} ] | | | | | | |B= 10.0 2= 2.0 |
I 5.00| 441.8] 547.1] 4 | 6 |----] 29.4]2.10]|.450|417.7] 546.0]===n|=m===|=mmm | mmmm—————— o m |
et et el ELtl Bt |=mmm=|====|==m=]===ee]-====-]1250]|.0280|10.3| *Qav= 546.0cfs|
| | | | | | | ] | | | | | | In=.0400 Dn= 3.2|
| | | | ] | 2.0] | | | | | ] | |B= 10.0 2= 2.0 |
| 10.00] 442.7| 989.8] 4| 6 |----| 31.4|2.01}.450]401.0} 947 .0 === |=m===]mmmm e e |
] et EUC il Lt Bt |-====|====|====|m==--|~~==--]1300].0308|25.5| *Qav= 947.0cfs|
i 1 | | ] ] | | | | | | | 1 {n=.0150 Dn= 2.5|
| ] | | | .8] | | | | | ] | {B= 10.0 2= 2.0 |
] 15.00] 56.0}1045.8) 4 | 5

o el Eehtatd Bl Bty | m=mm=| === |s=ee|=====|-=-===] 300].0400|29.8] *Qav=1007.9cfs|

| | | | ] | i | | | ]
| ] ] |

No.oo.pw.q_poma.m_o_m

—=2=] 32.3]1.98].550| 60.9]1007.9f====]|==m=m|===c]-=cossmmmmmm-=-|
I in=.0130 Dn= 1.8]
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1 |

| 1 .21 | | | | | ] | IB= 15.0 Z= 2.0 |
i f-=u=] 32.4]1.97].550] 13.8]1021.7|====|=====|==c=|sozmmomm=—mmcmm]
| | |o—ecm]mmm=|====] === |====-=11100].0073]|14.8| *Qav=1021.7cfs|
1 | | [ | | | ] | | | | | 1 {n=.0150 Dn= 3.2]
| | | ] | 1 1.2] b | ] | | | {B= 15.0 2= 2.0 |
| 25.00] 25.0(1083.5] 4 | 5 " 221 33.711.92|.550| 26.5|1048.2]====|=====]-=-=|--==m===-------|
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25.00] 11083.5] |
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* 4=Mobile Home,5=Single Family,6=Rural Lots 0,5=SPECIFIED RUNOFF COEFFICIENTY
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STUDY NAME: CITY OF SANTEE --~ BASIN Y | CALCULATED BY: NDB
] CHECKED BY:
| 100.0-YEAR STORM RATIONAL METHOD STUDY | PAGE NUMBER 50 OF 53
|=ewemmemeccecccee-ee-[A D VANCED ENGINEERING SOFTWARE]---=-c—mmeemcmmam——e——|
| CONCENTRATION| AREA (ACRES) |SOILIDEV.| Tt | Tc | I | C | Q ] Q |PATH|{SLOPE| V | HYDRAULICS |
]

-+ +
| i
! i
“ |

I
| |
I |
| |

|

| POINT NUMBER|SUBAREA| TOTAL|TYPE|TYPE|MIN.| MIN.|in/h| {(SUB)| TOTAL|(ft)|ft/EL|FPS.| AND NOTES
_---a--||-----_----uo-_'-ulu-_----_----_-;|-_»|---_----_----_-||-|_------_||--_-----_--u-_----------|----_
.-------------_-ln'---_------_--|-_-n--_----_--1--_-a|-~----_---|-_------_----_|----.----_--;------------_
| | ( ] | | | i | | | | | | ] ]
i i | ] | | .. i ] | | | 600].1200] .. |INITIAL SUBAREA|
| 2.00] 10.0f 10.0f 4 | 6 |----] 12.4]|3.66].450] 16.5] 16.5| === ] === | mmmm | mm e e e |
[ PR PR PERSY PR |=mmmm|=m== |-===|=====|-----~]3600]| .1556| 6.9]| *Qav= 16.5¢cfs|
| | | | | | | | | | | | | | In=.0400 Dn= .4]|
] | ] | i ] 8.7} [ ] | | | | | |B= 5.0 2= 2.0 |
| 5.00| 136.5] 146.5] 4 | 6 |----| 21.1]2.60].450]159.7| 176.2]====]=====|====]-=omc-mmomn|
TR PRSI SR PR PESY |-mmem|=mm=|===c]-=m==]==----]1100].1545|14.6] *Qav= 176.2cfs|
1 | ] | | | | | | | | | | | {n=.0400 Dn= 1.5]
| ] | | | j 1.3] | ] I | ] | i |iB= 5.0 Z= 2.0 |
| 10.00| 73.8] 220.3| 4 | 6 |----| 22.4|2.50].450] 83.2| 259 .4 |-===]=m=m=|mmmm | = mmmemmm e |
e i Bttt Retetetl ebidd fmmmm=| === |emm=]=mcee|======]1750].0629|29.5] *Qav= 259.4cfs|
i | | | | | i | | | | | | | |n=.0130 Dn= 2.8|
| | | | | | 1.0] | | ] | ] | | i 45.0"-PIPE |
| 15.00] 14.2] 234.5) 4 | 5 |----| 23.4|2.44].550| 19.0| 278.4|-===|-=mee | mmmm | e e |
|mmmmmmmccoimm |mmmmmem | mmmecm |mmmm|mmmm | |e=mm=|emms]e=os|oomom|=m=---] 7001.0357124.2] *Qav= 278.4cfs|
| | ] ] ] | | | | | | 1 | {n=.0130 Dn= 3.2]
.51 | ] | i ] | | i 51.0"-PIPE |

-=22) 23.9]2.40|.650] 28.8] 307.1|-===]=====|====]-=cc=cm-mmaman]

|
“ | | | ]
| }oemce | === | === | =====|======] 550].0309]23.4] *Qav= 307.1cfs|

20.00} 18.4] 252.9] 4| 4

]

|
| | | | | | | | | ] | | | | |n=.0130 Dn= 3.5|
| | | | ] | .4l ] | | | ] | | ] 54.0"-PIPE |
] 25.00] 5.9] 258.8] 4 | 4 |--==1 24.2}2.38].650| 9.1} wpm.u_nunn_unuun_nnln_unnaunnnuncuxn;_
_nnuunnnnnaunu_||-||||_|||1||_||||_||||_ _|||:|_||||.|:||_uuaun_anunnv_ 100}.0800}16.4| *Qav= 316.3cfs|
| | | | | | | | | | | | ] | {n=.0240 Dn= 3.5|
| ] ] | | Y | | | | | | | | 42.0"-PIPE |
| 30.00] 12.8} 271.6] 4 | 2 |-==-} 24.312.37].850] 25.8]) uau.u_||||_annnu_-|||_|||||:||n||||||_
~-----||---n--.--;----_--|-||_--|-_----_----_u----_--:-_-|-|_--;--_uuui--~---u_-'---_ngn-_-u--|--|-u----'_
| | | | | | 1 | | | | i | | | |
| | | | | b oo ] | | | | 900}.2222} .. |INITIAL SUBAREA|
| 32.00] 9.1] 9.1] 4} 6 |----1| 12.6]3.62}.450] 14.8] u».w_nnnn_nunuu.unnn~n|||:|nn||||a|:_
] | | | | | | | | | | | | | ] |
| | | | | | | | | 1 | i | | | |
“ | | | | | | | | | 1 | | 1 | "
*DEVELOPMENT TYPES: »umuncmﬂnwmw.~nnosamﬂa»mw~uuzcwnwnczunm, SOIL TYPES: 1=A,2=B,3=C,4=D, *

* 4=Mobile Home,5=Single Family, 6=Rural Lots 0,5=SPECIFIED RUNOFF COEFFICIENTY*
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STUDY NAME: CITY OF SANTEE ~-~- BASIN Y | CALCULATED BY: NDB

I CHECKED BY:
100.0-YEAR STORM RATIONAL METHOD STUDY | PAGE NUMBER 51 OF 53

|mmmmmm wememmemm-——~[ADVANCED ENGINEERING SOFTWAREJ----c---=---- ———————— |
| CONCENTRATION| AREA (ACRES) |SOIL|DEV.| Tt | Tc | I | c | @ | Q [PATH|ISLOPE| V |  HYDRAULICS |
“ POINT zcxumw_mcm>wn>“ aoa>r“a<wm_a<mm_xaz._ MIN. |in/h| |(SUB)| TOTAL|(£t)|ft/ft|FPs.| AND NOTES |
el e Reatbentd Eloeiel lebedaid Ittt Rt Rt B Rttt I R it Gl Rt RSttt 1
e P et RRad ELE |mmmme | mmmm | = | o | oo -11000}.0670| 6.8] *Qav= 21.0cfs]
| 30.f£t~STREET| | | | | | | | | | | | ] |DEPTH= .37 ft. |
| FLOW TO PT.#| | I I | 2.5] ] | | i | | | | FLOODWIDTH=12.0|
| 35.00] 7.0] 16.1] 4 | 5 |---=| 15.1]3.23].550] 12.4} 27.3}----]---==]==-=]-c===m-mmomm---|
_...:.--':nn.:.u_...i........T..un!._...:i_..nuu_||||_|n|...._n..nu_n..||_nu......_.i!.!._!.!._..!...n_u...i_ uuuuuuuuuuuuuuu |
| | | 1 1 1 | 1 1 1 1 | 1 | | |
I I | | | P | | I | | 500].4800| .. |INITIAL SUBAREA|
| 37.00] 5.0/ 5.0/ 4| 6 |----| 11.2]3.91].450| 8.8] 8.8]|-<=-]-=-=c]o-om]-mmmmmmns ————-- |
P P Rt Raatd EEEd |==m= | === | === |=====|==-=--]1000].1040| 7.6] *Qav=  8.8cfs]|
| | | | 1 1 | | | | | | | | in=.0300 Dn= .8|
] | ] 1 | | 2.2] ] ] ] | | ] I |B= .0 2= 2.0 |
| 38.00] 10.0] 15.0| 4 | 6 |----| 13.4]3.48].450] 15.7] 24.5]|==--]-co=o]-moefmmmoomoommmo o |
|mmm e f-mmmmm P P Bl | |~m==m|mmmm | === | =m=m=|====--]1100| .0600|16.4| *Qav= 24.5cfs|
| | | | | | | 1 | | | | | {n=.0130 bn= 1.0|

] | | | | 1.1) | | | | | | ! 1 24.0"-PIPE |

40.00] 7.0] 22.0] & | 5 |----] 14.6{3.31].550| 12.7} 37.2]--=-|----=]-===]-m=mmmocc-mmmm-|
Sl PRy P sy proony pRE) PRy ) PR B Etd bl fliniel Bl ittt |
40.00] | 22.0} I |----1 14.6] | I | 37.2|----|=====|=----|STREAM SUMMARY |
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*DEVELOPMENT TYPES: 1=Industrial,2=Commercial,3=Multi-Units, SOIL TYPES: 1=A,2=B,3=C,4=D,
* 4=Mobile Home,5=Single MmSww%.muzcﬂmH Lots 0,5=SPECIFIED RUNOFF COEFFICIENTX

- o - - ———— " T - Y - -~ - - - - - - et -~ - - = - - - - - - "~ +

2 o e S e o o it ot S S S . o S

+
|
|
|
|
|
|
|
|
|
|
|
|

]
|
|
1
|
|
|
|
}
|
|
|
|
|
|
1
|
|
|
]
|
|
]
]
|
|
|
!
|
|
|
|
|
|
1
|
|
|
-+



o
b
[
|1
P
1|
I
]

1
|
1
]
|
|
|
|
|
]
|
|
|
|
1
]
|
|
|
]
1
—.
1
|
|
|
1
|
|
|
|
|
1
]
|
|
|
|
|
|
|
]
I
+

I.|-||||..ll||ll.||l.l.|||||||l||l.lll.llll'll'.lIllll|l||||'l|l||l|||lllI||Il||||l||l.|l|||||.||lII'IIIIIIII|II|I|

l.llll.l||||lll|||||||||l||||||.l|-!|¢||llll.lllIllllll.|l|l..l|||lllllllllllllllll'lll'llillll‘lll|lllll.llll..ll-!.l

STUDY NAME: CITY OF SANTEE -~~~ BASIN Z | CALCULATED BY: NDB

| CHECKED BY:
| 100.0-YEAR STORM RATIONAL METHOD STUDY | PAGE NUMBER 52 OF 53
|~wmmmemmermmemcmewene[A D VANCED ENGINEERING SOFTWARE]--——----ssememrre——e—e—|
| CONCENTRATION| AREA {ACRES) |SOIL|DEV.| Tt | Tc | I | Cc | Q | Q |PATH|SLOPE| V | HYDRAULICS |
| POINT NUMBER|SUBAREA] TOTAL|TYPE | TYPE [MIN. | MIN.|in/h| {(SUB)} TOTAL|(ft)|ft/fL{FPS. | AND NOTES |

souiialisiinouiy pioivniy Pentasion ey Py P e B B E Ry
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A D O e e B P e B e it Rl Sttt

| 1 ! | 1 | | 1 | | 1 | 1 1 | 1
| | ] | | | | |
| 2.00] 6.0] 6.0] 4| 6 [---=] 12.2]3.71].450] 10.0| 10.0|-===]-====|-===]o=cmommcmmmo-—-|
P [ PR S PR |~=mce|=mm=m|mmm=|==o==|~=====]2800].1893| 6.1] *Qav= 10.0cfs|
| | | | | | | | | | 1 | 1 | In=.0400 Dn= .3|
| | | | | | 7.6} ] | | | ] | | {B= 5.0 2= 2.0 |
| 5.00{ 106.8] 112.8] 4 | 6 |----| 19.8]2.71].450/130.4] 140.4|====]-oo==]==m=|om-mommmaemmo -]
R Rata ] RELE) Rbid il |mmmmm|=mm=|====|=====|====-=]1300].0962]30.4| *Qav= 140.4cfs|

[ | P R | I | In=.0130 Dn= 1.7|

| | | | 1.7 | | | | 1 | ! | 42.0"-PIPE |
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| CONFLUENCE |TCi#l= 20.5 TC#2= .0 TC#3= .0 TC#a= .0 TC#5= .0} | | | LARGEST i
| ANALYSIS |[Q#1= 140.4 Q#2= .0 Q#3= .0 Q#a= .0 Qi#5= .0} | | | CONFLUENCE |
| FOR POINT# |I#l= 2.65 I#2= .00 I#3= .00 1I#4= .00 I#5= .00} | | | Q= 140.4 |
| 10.00Q1 = 140.4 Q2 = .0 Q3 = .0 Q4 = .0 Q5 = O -—en|mmemm frre e | e e e e o |
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_ _ b I | I I |
] | | | b .o | | | | | 350).1371] .. |INITIAL SUBAREA|
9.00] 8.0| 8.0} 4] 6 |----] 11.5|3.84].450] 13.8| Hw.w_||||—||l||~l||n_||l||||||l|||||_
B B el Rl R ELtbd | _|0|||_|||l_||||_||||l_|||||l_umoo_.qua_ 9.4| *Qav= 13.8cfs|
_ | | R T N I _ Lo | |n=.0300 Dn=_ .3|
_ | _ 1 157 R [ P | IB= 5.0 2= 2.0 |
| 10.00] 94.5] 102.5] 4] 6 | === 17.212.97).450|126.3| w»o.u.lll!_lllll_||||_|||||t|||a||||l_
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| CONFLUENCE |TC#l= 20.5 TC#2= 17.2 TCH#3= .0 TC#4= .0 TC#5= .0} | | | LARGEST
| ANALYSIS |Q#1= 140.4 Q#2= 140.1 Q#3= .0 Qid= .0 Q#5= .0l | | | CONFLUENCE
“ MONUOHZ&*_H*HHN.mmH*Nuw.wqHawu .ooH:au .00 I#5= .00} | | | Q= 265.5
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>)>>>>>>>>>>>>>>>>>>>>>
(C) copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:
BSI CONSULTANTS

<<<<<<<<<<<<<<<<<<<<<<<(<<<<<<<<<<<<<<>>>>>)>>>>>>>>>>>>>>>)>>>>>>>>>>>>>>>>

**********DESCRIPTION OF RESULTS********************************************

* CITY OF SANTEE x
* 100~-YEAR RUNOFF *
* BASIN A SEPTEMBER 1989 *

**************'k************************‘k*****************‘k*********‘k********

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.50¢C

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90
CQCCCLCKLLLLLLLLLLLLLLCLCLLLCLLLLLLLLLLDODDIIDOIDORDDDEOD3I532 3002035555225 000

Advanced Engineering Software [AES]
SERIAL No. I0723I
VER. 3.4A RELEASE DATE: 4/22/86

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>\>>>>>)>>\>>>>

****************************************************************************

FLOW PROCESS FROM NODE 1.00 TO NCDE 2.00 IS CCDE = 2

- o o ————— - - - o M o M A Y Y NS W W AN WD W S e N = G T M e M S S W e ST I R G S el S

SCIL CLASSIFICATION IS "D"
RUPAL DEVELCPMENT RUNOFF COEFFICIENT = .450C
NATURAL WATERSHED NOMOGRAPH TIME OF CCNCENTRATION
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WITH 10-MINUTES ADDED = 11.93(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 700.00
UPSTREAM ELEVATION = 825.00
DOWNSTREAM ELEVATION = 615.00
ELEVATION DIFFERENCE = 210.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.760
SUBAREA RUNOFF(CFS) = 16.92
TOTAL AREA(ACRES) = 10.00 TOTAL RUNOFF(CFS) = 16.92

‘x*******************************************************w*******************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS COLE = 5

—---——--—---—-———--—_-——---—————-—-———-—-———-———-—-—-——---—-—----—---——--—---—_.-

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<LK
>>>>>TRAVELTIME THRU SUBAREA<<<<K

UPSTREAM NODE ELEVATION = 615.00

DOWNSTREAM NODE ELEVATION = 490.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 2000.00

CHANMEL BASE(FEET) = .00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET, = 10.090
CHANNEL FLOW THRU SUBAREA(CES) = 16.92

FLOW VELOCITY(FEET/SEC) = 5.96 FLOW DEPTH(FEET) = 1.19

TRAVEL TIME(MIN.) = 5.59 TC(MIN.) = 17.52

********************************************************‘t*******************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = g

.-——————-_---.--.-----——-—-—-—-—---—————-----.-—--.--—-.-———-—_——-....—_--—---—..——_.

100 YEAR RAINFALL INTENSITY!INCH/HOUR, = 2.934
SCIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 71.00 SUBARLA RUNOFF(CFS) = 92.7¢
TCTAL AREA(ACRES) = 81.00 TOTAL RUNGCFF(CFS; = 110.33

TC(MIN) = 17.32

********************************************************vv**w:-****v*vr*-x****

FLOW PROCESS FROM NQODE 3.00 TC NODE 4.00 Is COLE = £

.————————-o-———-————---—---—-—-—————o----—-——-——————-———--—-.———---——-——-—-—.-

>3 >5>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>5>>>>TRAVELTIME THRU SUBAREA<<<K<KK

UPSTREAM NCDE ELEVATION = 490.00
DOWNSTREAM NODE ELEVATION = 420.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1500.00

CHANNEL BASE({FEET) = .00 "Z" FACTOR = 2.000
MANNINGS FACTOR.= . ..040 ... MAXIMUM DEPTE!{FEET) = 10.00
CHANNEZL FLOW THRU SUBAREA(CFS) = 110.66

FLOW VELOCITY(FEET/SEC) = 8.72 FLOW DEPTH(FEET) = 2,52

TRAVEL TIME(MIN.]! = 2.87 TC{MIN.) = 20.39
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**‘k*************************************************************************

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 Is CODE = 8

-——--—_---_-————-——-..------..-_—-——----—-——_-—-———--——-_--—-——..—..—-—---—-.--——.-.

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA AREA(ACRES) = 53.00 SUBAREA RUNOFF(CFS) = 63.45
TOTAL AREA(ACRES) = 134.00 TOTAL RUNOFF(CFs) = 174.11

TC(MIN) = 20.39

******************************‘x**************1****************‘.&**********'!**

FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 5

--.—-——---——————————-—_-—-———_---—---————----————-—---———----—-—-———-———-—--..._

55>5>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<L
>33>>>TRAVELTIME THRU SUBAREA<<K<KLL

—-—--—-_—:—:——==-.-.==..=————---—_===_..::::————::-_—::—_—_=====:_..=_ -

UPSTREAM NODE ELEVATION = 420.00

DOWNSTREAM NODE ELEVATION = 374.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1700.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 19.00
CHANNEL FLOW THRU SUBAREA(CFS) = 174.11

FLOW VELOCITY(FEET/SEC) = 7.99 FLOW DEPTH(FEET) = 3.30
TRAVEL TIME(MIN.) = 3.55 TC(MIN.) = 23.93

T I T Y I T T+ 1

*‘k************************************************************************'\"k

FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 8

—_—--———-——--————u—-n—-——_--—-a—-——-——-———-----.-—--—-—_-—---_-—on--——-—---....

100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 2.399
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .450¢C
SUBAREA AREA(ACRES) = 43.00 SUBAREA RUNOFE(CFS) =
TOTAL AREA{ACRES) = 177.00 TOTAL RUNOFF(CFS)} = 22C.%4
TC(MIN) = 23.93

*‘k**************************************************************’L’***********

FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CCDE = 1

._-——----——-————-—-—--———-—----————-———.—-——————-—————--—_—--_..-c.—_---————-—-

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION{MINUTES) = 23.93

RAINFALL INTENSITY (INCH./HOUR) = 2.40

TOTAL STREAM AREA (ACRES) = 177.00

TOTAL STREAM RUNOEF(CFS) AT CONFLUENCE = 220.54

******"k**‘k*******’.‘*****‘k***************‘A’*******************************“!***V
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FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 2

_-——-————-——-—-—-——...._-_-—_----—--—-—-----—-_-—--—-——----————————-——_—-----_—

e e e e T T T SN IS OTCESIESINTI I ISR EEZSZCS

" —— - i - . - —— o

SOTL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.46(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1000.00
UPSTREAM ELEVATION = 883.00

DOWNSTREAM ELEVATION = 560.00

ELEVATION DIFFERENCE = 323.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.654

SUBAREA RUNOFF(CFS) = 16.44
TOTAL AREA(ACRES) = 10.00 TOTAL RUNOFF({CFS) = 1€.44

*******************************‘k***************************:‘:**************r*

FLOW PROCESS FROM NODE -~ 7.00 TO NODE 8.00 IS CODE = 5
>>>>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<K<<
>>>>>TRAVELTIME THRU SUBAREA<<<<K

UPSTREAM NODE ELEVATION = 560.00
DOWNSTREAM NODE ELEVATION = 430.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1500.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 16.44

FLOW VELOCITY({FEET/SEC) = 5.63 FLOW CEPTH/FEET) = 1.11
TRAVEL TIME(MIN.) = 3.77 TC(MIN.) = 16.23

**********‘k******************************‘K*Y**************"!*"'*"f:‘,‘*********‘”**

FLOW PRCCESS FFOM NCDE 7.00 TO NODE 3.00 IS COLE = 8

- —— o — " - - " (0 . o m e A W W W A R G T e G e e W W T M TR M M S M e ww wm wn T Mn e T TS Se D T T e o i otm

e e I N S I I I N L S L N S L I L N I I L RS e r s s s E s m e, m = .

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.03:Z
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = £.47
TOTAL AREA({ACRES) = 50.00 TOTAL RUNOFF(CFS) = 71.9:2
TC(MIN) = 16.23

*'ﬁ‘******************************‘k********?f***************V**"!*’****'\'***v****'“

FLOW PROCESS FROM NODE 8.00 TO NGCDE 5.00 IS5 CODE = 5

- - - - - - . . - S Wm e G W e S W TR R e WD W W MR Ge G S e G S R e M S TR e TS R SR eR AR TS D T SR AR R e oo e e

>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<K
>>>5>>TRAVELTIME THRU SUBAREA<<<KL<

UPSTREAM NODE ELEVATION = 430.00
DOWNSTREAM NODE ELEVATION = 374.0C
CHANMEL LENGTH THRU SUBAREA(FEET) = 1500.C0
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BASIN_A
CHANNEL BASE(FEET) = .00  "Z" FACTOR -  2.000
MANNINGS FACTOR = .040  MAXIMUM DEPTH(TE = 10.00
CHANNEL FLOW THRU SUBAREA(CES) = 7137
FLOW VELOCITY(FEET/SEC) = 7.13 FLO¥ O°  (FEET) = 2.25
TRAVEL TIME(MIN.) = 3.51 TC(MIN.) = 74

222222228 2 2 SRR LSRR E RS A LR A SRS S AR A i R A2 A RX AR SR RS S E RS L SRS EE LD S S

FLOW PROCESS FROM NODE 8.00 TO NOLE 5.00 Is CODE = 8
>>>>>ADDITION OF SUBAREA TO MAINLINE P FLOW<KKKK

100 YEAR RAINFALL INTENSITY(INCH/HCU 2.717
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT 3500
SUBAREA AREA(ACRES) = 38.00 SULE RUNOFF(CFS) = 46.45
TOTAL AREA(ACRES) = 88.00 TOTZL DFF(CFS) = 118.37

TC(MIN) = 19.74

AKX EREKEKTEKAKAARARKNIRARARERARKRTR TN & AKX KEARARRRARAR XXX TN KRR E KK KKK, gk kdk

FLOW PROCESS FROM NODE 5.00 7T JE 5.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREP? 1 CONFLUENCE<<<<L
>>>>>AND COMPUTE VARIOUS CONFLUT STREAM VALUES<<<<K
CONFLUENCE VALUES USED FOR INDI ZNT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) :9.74
RAINFALL INTENSITY (INCH./HOUF 2.72
TCTAL STREAM AREA (ACRES) = 50
TOTAL STREAM RUNOFF(CFS) AT C JENCE = 118.37
CONFLUENCE INFORMATION:
STREAM RUNOFF TIME NSITY
NUMEER (CFs) (M A/HOUR}
1 220.54 23 3 2.399
S 118.37 v 4 2.717
RAINFALL~INTENSITY-R2" 10D LUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED R.C -LUES ARE AS FOLLOWS:

325.08 313.14

COMPUTED CONFLUENCE I 3" i8S ARE AS FOLLOWS:
RUNCFF(CFS) = 328 © IME (MINUTES) = 23.933
TOTAL AREA(ACRES) = .00
EEKEEEEXXKXKAKARXRXRARNR N2 X THEAK KA AT RTTTAXRKAAAEALERRLXXRARLIN K E XN RX KK Pk xokowk kv
FLOW PROCESS FROM N¢ 5.00 TO NODE 10.00 IS CODE = 3
>>>>>COMPUTE PIPEE! AVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTE" ZMATED PIPESIZE (NON-PRESSURE FLOW'<<.i<<
DEPTH OF FLOW IN INCH PIPE IS 45.8 INCHES

PIPEFLOW VELOCIT" /SEC.) = 20.2
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UPSTREAM NODE ELEVATION = 374.00

DOWNSTREAM NODE ELEVATION = 369,00

FLOWLENGTH(FEET) = 250.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH! = 60.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 325.08

TRAVEL TIME(MIN.) = .21 TC(MIN.} = 24.14

****************‘k***********'*********:\'**************************************

FLCW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = g

_-—-----—-————-—————-—_-—-——-----—-——————-_-.—-—————--———_-—_—-_-—--———-——-.—-._.,_

10C YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.386
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 21.12 SUBAREA RUNOFF(CFS) = 27.71
TOTAL AREA(ACRES) = 286.12 TOTAL RUNOFF(CFS) = 352.79

TC{MIN) = 24.14

»**********************************************************v****************v

FLOW PROCESS FROM NODE 10.00 TO NODE 15.0C IS CODE = 2

-——-—---———-—————-—-—------—-——--—--—--—-—-—-——————.-————_—._--.--——-.-.———--_-._

DEPTH OF FLOW IN 60.0 INCH PIPE IS 46.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 21.5

UPSTREAM NODE ELEVATION = 369.00

DOWNSTREAM NODE ELEVATION = 326.00

FLCWLENGTH(FEET) = 1900.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMEER OF PIZPE3 = 1
PIPEFLOW THRU SUBAREA(CFS) = 352.79

TRAVEL TIME(MIN.) = 1.47 TC(MIN.) = 25.61

**.'****‘k***x************************************************‘:*-r*v****w*****wv

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CCDE = 8

-.—-—-.—--—-—--—-——----—----—--—---—--—---—---————————------—_-—---—--——-o--—_.—

_—.....—..__._...-...-.._--...—-.._-....._-.._-..—_...--—-__-—_....__-—_—-....._-.._....._-—....—_..-—...—..-_...

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.297
SCIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUEAREA AREA(ACRES) = 41.62 SUBAREA RUNCFF{CFS) =
TOTAL AREA(ACRE3)} = 327.74 TCTAL RUNCFF(CFS! = 405.3

TC'MIN) = 25.61

*****',v*********************************“‘***-,‘:*****k**********-v*-f*****-.='***-**~t-

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CCDE = 7

_-.....__.._—..--_-.._—.._____---..-.._..---.._—-_........_..---_._-..-_..-_........_.._........---_-_.....
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USER~SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 23.60 RAIN INTENSITY{INCH/HOUR) = 2.42
TOTAL AREA(ACRES) = 12.86 TOTAL RUNOFF(CFS) = 17.12

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE

Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

e e e e TN I I N I L I N N L I N L S S N R L s s ST T R s r TR L S = S -

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
(C) copyright 1982,1985 Advanced Engineering Software [AES]
Especially prepared for:
BSI CONSULTANTS

CLCLLCLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLKLLDDIDDIDDIDII2DID03D00505333333555555%>

**********DESCRIPTION OF RESULTS********************************************

* CITY OF SANTEE *

* 100-YEAR RUNOFF
* BASIN B SEPTEMBER 1988 *

****************************************************************************

x*

- - M O G T R W P G WP R W G R AR MR M R R M D W W G M R T W S S S e NS e W R e

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6~HOUR DURATION PRECIPITATION (INCHES) = 2.500

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOFE = .90

CCCELLCCLLLLLLLLLLLLLLLLLLLLLLLLLLLLLKLLDIDOIDODIDDDI2ODD2D5505003500353550555550>

Advanced Engineering Software [AES]
SERIAL No. I0723I
VER. 3.4A RELEASE DATE: 4/22/86

CLLCLLELLLLLLLLLKLLLLLLLLKKLLKLLLLLKLKKLLLLKDDDODODDIDDD 2000303005020 500505%320025>

****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 1C.00 Is CODE = 7

- - . e A 4 S e B R S W S e O T e e G N e WA R R S A W W S W WD M DR R G G G G S A A S S

::’—'::""""""":::::::::::::=-'"""‘"‘-"":""""':""::=======:==:"-“-""“‘"‘"""""'-"‘""'"

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 18.96 RAIN INTENSITY(INCH/HOUR) = 2.79
TCTAL AREA(ACRES) = 9.158 TOTAL RUNOFL CFSj = 14.0C
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*’k****************************‘k********************‘k************************

FLOW PROCESS FROM NODE . 10.00 TO NODE 15.00 IS CODE = &

— - - - - AR - - S W . . W M W e M . S A W 6 TR N G W A T G S S A G LS W R T S e S R S S o S S5 S e

UPSTREAM ELEVATION = 355.00 DOWNSTREAM ELEVATICN = 343.00
STREET LENGTH(FEET) = 370.00 CURE HEIGTH{INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .02090
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**PRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 24.73

STREET FLOWDEPTH(FEET) = .42

HALFSTREET FLOODWIDTH(FEET) = 14.58

AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.51

PRODUCT OF DEPTH&VELOCITY = 2.30
STREETFLOW TRAVELTIME(MIN) = 1.12 TC(MIN) = 20.08

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.687

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 14.47 SUBAREA RUNOFF(CFS) = 21.38
SUMMED AREA(ACRES) = 23.62 TOTAL RUNOFF(CFS) = 35.41
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .46 HALFSTREET FLOODWIDTH(FEET) = 13.00

FLOW VELOCITY(FEET/SEC.) = 6.31 DEPTH*VELOCITY = 2.87

AN KLX AR ERAAARNTLARARAARALRAXXRA AKX RARI KRNI KKK KKK I A TN KN T W ek Fed e s Kok e Kl ok o e e e ok ok o o

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS COLE = 3

- . - e W 4 Wn A W AN W R D G W S G W R R MR T G G G WD G R W G T S WD SR M G A T SR N W W A S G G R S M M G G e S R G WS e e e e e e

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE TLOW)<<<<<

- - —————— " — - " " . T e Y e M e A MM MM MM MM R e e M T T M M T M T TR AN T oSS ESon o mm T mTT

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 9.4

UPSTREAM NODE ELEVATICN = 343.00

DOWNSTREAM NODE ELEVATION = 340.00

FLOWLENGTH(FEET) = 270.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH)} = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA{CFS) = 35.41

TRAVEL TIME(MIN.) = .48 TC{(MIN.) = 20.56

[ L 2 2 2R R SRR R ST RS AL SR 2SS SRS R AR RS RS RRLE Rttt bl b d it i

FLOW PROCESS FROM NODE 15.00 TO NODE 20.90 Is COLE = 8

- - - - - G - WS S B S W N W R BN M S A WS N W W G S W W S W G AR D M W G R WD S T T R SR T T Sm W e S e W e SR N MR AS M e e v e .

10C YEAR RAINFALL INTENSITY{INCH/HOUR)} = 2.646
SCIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBPAREA AREA(ACRES) = 7.82 SUBAREA RUNOFF(CFES)
TOTAL AREA(ACRES) = 31.44 TOTAL RUNCFF(CFS;) =
TC!MIN) = 20.56

dx H
(3}
3]
()
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****************************************************************************

FLOW PROCESS FROM NODE 20.00 TO NCDE 25.00 IS CODE = 2
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON~-PRESSURE FLOW) <<<<<

......-.._—--—_.-.....__._.-.___...._-..__...._......._==..=—_==_:======:_—_::::::::-::—::—:__-..—_......._....._

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.0 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 13.5
UPSTREAM NODE ELEVATION = 340.00

DOWNSTREAM NODE ELEVATION =  330.00
FLOWLENGTH(FEET) = 850.00 MANNINGS N = .,013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA{CFS) = 46.80
TRAVEL TIME(MIN.) = 1.05 TC(MIN.) = 21.61

****************************************************************************

FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 Is CODE = 8

......--._—.._-.._-..--.-——_..._........___...__—‘..—-..—........_..._.—-._-.--——..—.._.———-.-.-._..-._.._-_.__-.....

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.562

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUEAREA AREA{ACRES) = 23.00 SUBAREA RUNCFF(CFS) = 32.42
TOTAL AREA(ACRES) = 54.44 TOTAL RUNOFF(CFS) = 79.21
TC(MIN) = 21.61

****************************************************************************

FLOW PROCESS FROM NODE 26.00 TO NODE 27.00 Is CODE = 2

S0IL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 13.38(MINUTES)
INITIAL SUBAREA FLOW-LENGTH(FEET) = 850.00
UPSTREAM ELEVATION = 502.00
DOWNSTREAM ELEVATION 415.00
ELEVATION DIFFERENCE 87.00
100 YEAR RAINFALL INTENSITY(INCH/HCUR) = 3.490
SUBAREA RUNOFF(CFS) = 15.71
TOTAL AREA(ACRES) = 10.00 TOTAL RUNOFF{CFS) = 15.71

************************************************************w*************w*

FLOW PROCESS FROM NODE 27.00 TO NODE 30.00 IS CODE = 5

—-——_————--——--—-—--—-----—-—_--——-——--—---_—-—-——-——--———-—--————----.._-_—-_—-

>>>>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<
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EASIN B
UPSTREAM NODE ELEVATION = 415.00
DOWNSTREAM NODE ELEVATION = 365.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1350.00
CHANNEL BASE (FEET) = .00  "Z" FACTOR = 2.000
MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 15.71
FLOW VELOCITY(FEET/SEC) = 4.87 FLOW DEPTH(FEET) = 1.27
TRAVEL TIME(MIN.) = 4.62 TC(MIN.) = 18.00

*************‘k**************************************************************

FLOW PROCESS FROM NODE 27.00 TO NODE 36.00 IS COLE = 8

T SN N S DO G " - - - " o WS . - - W A S . - —— -

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.882
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 31.97 SUBAREA RUNOFF(CFS3) = 41.48
TOTAL AREA(ACRES) = 41.97 TOTAL RUNOFF(CFS) = 57.1

TC(MIN) = 18.00

****************‘k******‘k**************************************".‘***‘k**’.’*****‘k

FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 5

TS D D G D 0 W 0 e 0 O 0 " S - - " - G " " - - —— -~ - - - -

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

—.——---.--._.....—_._.._--.—-..—.—_-..—-.-—_—--—.——-—--.—..__...._.:::__:::_:—_..-....__..._.....___.-_..._-..

UPSTREAM NODE ELEVATION = 365.00

DOWNSTREAM NODE ELEVATION = 330.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1250.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .040 MAXIMUM DEPTH!(FEET) = 1C.00
CHANNEL FLOW THRU SUBAREA(CFS) = 57.18

12
4o
~J

FLOW VELOCITY(FEET/SEC) = 6.08 FLOW DEPTH(FEET) =
TRAVEL TIME(MIN.) = 3.42 TC(MIN.) = 21.43

********************************************************l"l'*r*****‘*****‘x******

LOW PROCESS FROM NODE 30.00 TO NODE 35.00 Is CCrE = 8

—--——-_———_-—-—--———-------—--—--—--.-—--..--.————---——--—--—--——-——--——-—_--—.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.577
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUEAREA AREA(ACRES) = 16.10 SUBAREA RUNCFF(CFS) = 22.82
TOTAL AREA{ACRES) = 58.07 TOTAL RUNOFF(CFS) = 80.00

TC(MIN) = 21.43

**’r**t*****'x*'x****'k**Y***‘k******************w*************«*******x*****:v*r**

FLOW PROCESS FRCM NODE 28.20 TO NCLE 39.C0 IS CC3E = 7

S S S e T m T OT NN AT GR TR G e U G e e WD W G e G - T - W M . A W e W . - A A . . . o
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>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

TC(MIN) = 18.94 RAIN INTENSITY(INCH/HOUR) = 2.79
TCTAL AREA{ACRES) = 9.10 TOTAL RUNOFF(CFS) = 13.96

******************************************************‘k*********************

FLOW PROCESS FROM NODE 39.00 TO NODE 40.00 IS CODE = 6

.:......:..-_«——--—-———-—.——....-....._.._.__.._-..._..-_-..—..-.-.-—-.—-—...-...-—.._-__....._......._....--—.-—..-....._

UPSTREAM ELEVATION = 363.00 DOWNSTREAM ELEVATION = 328.00
STREET LENGTH(FEET) = 650.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNQFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 19.03

STREET FLOWDEPTH(FEET) = .37

HALFSTREET FLOODWIDTH(FEET) = 12.05

AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.06

PRODUCT OF DEPTH&VELOCITY = 2.23
STREETFLOW TRAVELTIME (MIN) = 1.79 TC(MIN) = 20.73

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.632
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 7.00. SUBAREA RUNOFF(CFS) = 10.13
SUMMED AREA(ACRES) = 16.10 TOTAL RUNOFF(CFS) = 24.09
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH{FEET) = .40 HALFSTREET FLOODWIDTH(FEET) = 13.73

FLOW VELOCITY(FEET/SEC.) = 6.01 DEPTH*VELOCITY = 2.41

***************************************************************************x

FLOW PROCESS FROM NODE .43.00 TO NODE 44.00 IS CCDE = 7

........-_._----————-——-—--—-—--—..—-——-----—---—--————_-————-——-----—-—-----—--——-

_...-..-_-._.--..-—..—.——-.-—_..-..-—_——_---—_—_——_---_.._
.-.-—_..-.._......-._--...._..-._...._—-.—..--.—---——_.--s-_-........._.._.._-_-—.._-......_

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 25.66 RAIN INTENSITY(INCH/HOUR) = 2.29
TOTAL AREA(ACRES) = 9.00 TOTAL RUNOFF({CFS) = 11.35

************************************************************************t***

FLOW PROCESS FROM NODE 44.00 TO NODE 45.00 IS CODE = 6

-._-..-_---_--——---—--—-—----—..---c.-—_—------—---——----._—-—_---——----———_‘_———

..-_—..._........_-—_—_—--—---——..-—....__...._.-—-._-——---————-—.——.—--.—.._..__..._..—..--..._.._--.-—..—.-
...._..._._....-.._..._—--—-—_—--_..-_..__..-...-..-._——_—..-—-.-.—-.—.--.-_._....-__.__.....—..-._._-—.....-—..-_

UPSTREAM ELEVATION = 345.00 DOWNSTREAM ELEVATION = 320.00
STREET LENGTH(FEET) = 800.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL} = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 17.02

STREET FLCWDEPTH(FEET) = .38

HALFSTREET FLOODWIDTH(FEET) = 12.89
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'BARSIN B
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.78
PRODUCT OF DEPTH&VELOCITY = 1.84
STREETFLOW TRAVELTIME(MIN) = 2.79 TC(MIN) = 28.45
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.146

SOIL CLASSIFICATION IS “D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 9.60 SUBAREA RUNOFF(CFS) = 11.33
SUMMED AREA(ACRES) = 18.60 TOTAL RUNOFF(CFS) = 22.68
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .42 HALFSTREET FLOODWIDTH(FEET) = 14.58

FLOW VELOCITY(FEET/SEC.) = 5.06 'DEPTE*VELOCITY = ~ 2.11

END OF RATIONAL METHOD ANALYSIS
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_-._-—..—_-—-——.—-—--———-—-—-—..—..-—-—-——..-—_---———_—————--————-—————-—-———-——_——_.—-—-.
—...-...._._..—_——-.-—----..——---——-—,—»-——-_-—_———--—-———_————————-——---—_-—-___—_..-_.

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

———————.————-———---————-u——-—--—--.———-.-——_——-—-—————-———-——-——-—-——-———--———-———-—
_._-_--_———-..-..-—-—————--—_.-—-—--—_—_-—--——-.----—-—————-—-—--——.——-—_——--——_———_-_

(€L CLCLLLLLLLLLLLLLLLLLLLLLLLLLLLLLDIIDIIDDDDDIDII>>3333>353>>3553355>35>>>
(c) Copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:

BSI CONSULTANTS

<<<<<(<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

**********DESCRIPTION OF RESULTS********************************************

* CITY OF SANTEE *
* 100-YEAR RUNOFF *
* BASIN C JANUARY 1990 *

****************************************************************************

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6~-HOUR DURATION PRECIPITATION (INCHES) = 2.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<(<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

Advanced Engineering Software [AES]
SERIAL No. I0723I
VER. 3.4A RELEASE DATE: 4/22/86

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

****************************************************************************

FLOW PROCESS FROM NODE 1.00 TO NODE .2.00 IS CODE = 2

..._—_.-.-..-—-———-—-—————-—-—_---_—-__.——_—.——_-..._......-—————-—--————————---—_—..._...-....
..___-—_-—-———-—-—--—-——-—-.._.-.-..-—..—.._—.....--.__.._-...—-—-—---————-————--—-—-_-_-_.

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
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WITH 10-MINUTES ADDED = 11.97 (MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 250.00
UPSTREAM ELEVATION = - 419.00

DOWNSTREAM ELEVATION = ~ 410.00

ELEVATION DIFFERENCE = 9.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.901

SUBAREA RUNOFF(CFS) = 2.51
TOTAL AREA(ACRES) = 1.43 TOTAL RUNOFF(CFS) = 2.51

****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 5

55>>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<K<K

.--——_-_--..——.-—-—--—-——-—-———-------—---—--_--————-—-—--—--——-——»-——-——---—-——_—-—_
——--_----.———_-——-——-————.—-—-.-—---...—-——_—---—_-—--—-—————-—————---——_-—-——..—-_-_..

UPSTREAM NODE ELEVATION = 410.00

DOWNSTREAM NODE ELEVATION = 377.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 450.00

CHANNEL BASE(FEET) = 5.00 "zZ" FACTOR = 2.000

MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 5.00
CHANNEL FLOW THRU SUBAREA(CFS) = 2.51

FLOW VELOCITY(FEET/SEC) = 2.67 FLOW DEPTH(FEET) = .18
TRAVEL TIME(MIN.) = 2.81 TC(MIN.) = 14.78

****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 Is CODE = 8

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

——-.—_-———-—-—-——_——-.-—--———-——_—-—_———..—..——-.—-—-——---—.—-—-—-—-—_-—.
——_—_——---.——...—-——-—-———-—-—-_—..---——-—_----—_.-..--—————-———————--——_—_——.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.405

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

- — -
=RERRE=

SUBAREA AREA(ACRES) = 8.41 SUBAREA RUNOFF(CFS) = 15.75
TOTAL AREA(ACRES) = 9.84 TOTAL RUNOFF(CFS) = 18.26
TC(MIN) = 14.78

****************************************************************************

FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

...—-—_....._-—..-—-.————-—--.-————-—-—..—_.._—_—..--_—_.—-——-———————---———-——-.—-.——
-.—_.-—----—_-——-——-———--—--—-—_-..---_——-—--—---—-_---————————————-—_—-——--—-—

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 24.000
DEPTH OF FLOW IN 24.0 INCH PIPE IS 10.8 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 13.2

UPSTREAM NODE ELEVATION = 377.00

DOWNSTREAM NODE ELEVATION = 340.00

FLOWLENGTH(FEET) = 900.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 18.26

TRAVEL TIME(MIN.) = 1.13 TC(MIN.) = 15.92



BASIN C Page 3

****************************************************************************

FLOW PROCESS FROM NODE ., 3.00 TO NODE 5.00 IS CODE = 8

- o o 420 " ] 20 72 o S o o i e A Y e M AN N S T MR AN E A T R N N MR DD ESZINSISIIITRESIISSZSS
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.246

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 24.23 SUBAREA RUNOFF(CFS) = 43.26
TOTAL AREA(ACRES) = 34.07 TOTAL RUNOFF(CFS) = 61.52
TC(MIN) = 15.92

****************************************************************************

FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 Is CODE = 2
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SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 13.87(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1000.00
UPSTREAM ELEVATION = 500.00
DOWNSTREAM ELEVATION = 400.00
ELEVATION DIFFERENCE = 100.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.547
SUBAREA RUNOFF(CFS) = 15.96
TOTAL AREA(ACRES) = 10.00 TOTAL RUNOFF(CFS) = 15.96

****************************************************************************

FLOW PROCESS FROM NODE 7.00 TO NODE 10.00 IS CODE = 6

— " o " T = o T S o o T (o e 4 i S T e N A T R WA e G T ER EE AN MM AW E TR T M M N A R RSN OSEREREIZSESREESEZSS
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UPSTREAM ELEVATION = 400.00 DOWNSTREAM ELEVATION = 353.00
STREET LENGTH(FEET) = 1200.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 31.71

***STREET FLOWING FULL***

STREET FLOWDEPTH(FEET) = .44

HALFSTREET FLOODWIDTH(FEET) = 15.00

AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.30

PRODUCT OF DEPTH&VELOCITY = 2.75
STREETFLOW TRAVELTIME (MIN) = 3.17 TC(MIN) = 17.04

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.106
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBARER AREA(ACRES) = 18.50 SUBAREA RUNOFF(CFS) = 31.60
SUMMED AREA(ACRES) = 28.50 TOTAL RUNOFF(CFS) = 47.57
END OF SUBAREA STREETFLOW HYDRAULICS:
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DEPTH(FEET) = .48 HALFSTREET FLOODWIDTH(FEET) = 15.00
FLOW VELOCITY(FEET/SEC.) = 7.67 DEPTH*VELOCITY = 3.64

****************************************************************************

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 2

...—--—-——-..-———-—_——..—--_—-_——_—-—_-——--—-—...-———-———————————--———--—--——--__.
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SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 13.49(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1200.00
UPSTREAM ELEVATION = 706.00

DOWNSTREAM ELEVATION 480.00

ELEVATION DIFFERENCE 226.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.612

SUBAREA RUNOFF(CFS) = 13.81
TOTAL AREA(ACRES) = 8.50 TOTAL RUNOFF(CFS) = 13.81

****************************************************************************

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 5

>5>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<<<K
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UPSTREAM NODE ELEVATION = 480.00

DOWNSTREAM NODE ELEVATION = 400.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1000.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 13.81

FLOW VELOCITY(FEET/SEC) = 6.45 FLOW DEPTH(FEET) = 1.04
TRAVEL TIME(MIN.) = 2.59 TC(MIN.) = 16.08

****************************************************************************

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 8

——————————————————————————————————————————————————————— - W
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.225
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 18.00 SUBAREA RUNOFF(CFS) = 26.13
TOTAL AREA(ACRES) = 26.50 TOTAL RUNOFF(CFS) = 39.94

TC(MIN) = 16.08

***********************************************************************

FLOW PROCESS FROM NODE 14.00 TO NODE 15.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

* K kK Kk
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5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 16.0

UPSTREAM NODE ELEVATION = 400.00

DOWNSTREAM NODE ELEVATION = 340.00

FLOWLENGTH(FEET) = 1400.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 39.94

TRAVEL TIME(MIN.) = 1.46 TC(MIN.) = 17.53

****************************************************************************

FLOW PROCESS FROM NODE 14.00 TO NODE 15.00.I8 CODE = 8

-.._--—..--.—-.-—-——..—--—---.----—-.————-——-——_———_-———————---———————-—--———-————--—--_
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.050
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 27.00 SUBAREA RUNOFF(CFS) = 45.29
TOTAL AREA(ACRES) = 53.50 TOTAL RUNOFF(CFS) = 85.23

TC(MIN) = 17.53

****************************************************************************

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 2

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.37(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 900.00
UPSTREAM ELEVATION = 780.00

DOWNSTREAM ELEVATION = 520.00

ELEVATION DIFFERENCE = 260.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.819

SUBAREA RUNOFF(CFS) = 14.61
TOTAL AREA(ACRES) = 8.50 TOTAL RUNOFF(CFS) = 14.61

****************************************************************************

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 5

>5>5>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
$>>>>TRAVELTIME THRU SUBAREA<<<<K
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UPSTREAM NODE ELEVATION = 520.00

DOWNSTREAM NODE ELEVATION = 400.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1400.00
CHANNEL BASE(FEET) = .00 nz" FACTOR = 2.000

MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 14.61
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FLOW VELOCITY(FEET/SEC) = 6.82 FLOW DEPTH{FEET) = 1.04
TRAVEL TIME(MIN.) = 3.42 TC(MIN.) = 15.79

****************************************************************************

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 8

_.._—-—.-——..——--——-——--——-—-—..——..—-——-—-_—...—.-—.----————--——-——-—’——-—-—-—-——-—_—_—_-_-
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.262

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 29.36

TOTAL AREA(ACRES) = 28.50 TOTAL RUNOFF(CFS) = 43.97
TC(MIN) = 15.79

****************************************************************************

- - T
==

FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
5>5>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 17.3

UPSTREAM NODE ELEVATION = 400.00

DOWNSTREAM NODE ELEVATION = 345.00

FLOWLENGTH(FEET) = 1100.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 43.97

TRAVEL TIME(MIN.) = 1.06 TC(MIN.) = 16.85

*************t**************************************************************

- e - e
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FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 Is CODE = 8
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.129

SOIL CLASSIFICATION IS "D"

SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 23.00 SUBAREA RUNOFF(CFS) = 39.58
TOTAL AREA(ACRES) = 51.50 TOTAL RUNOFF(CFS) = 83.54

TC(MIN) = 16.85

****************************************************************************

——— - o
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FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 2

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.60(MINUTES)
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 1000.00
UPSTREAM ELEVATION = 780.00
DOWNSTREAM ELEVATION = 500.00
ELEVATION DIFFERENCE = 280.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.773

SUBAREA RUNOFF(CFS) = 14.43

TOTAL AREA(ACRES) = 8.50 TOTAL RUNOFF(CFS) = 14.43

****************************************************************************

-—
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FLOW PROCESS FROM NODE 23.00 TO NODE 24.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<<<K
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UPSTREAM NODE ELEVATION = 500.00

DOWNSTREAM NODE ELEVATION = 395.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1200.00

CHANNEL BASE(FEET) = .00 "z" FACTOR = 2.000

MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 14.43

FLOW VELOCITY(FEET/SEC) = 6.73 FLOW DEPTH(FEET) = 1.04
TRAVEL TIME(MIN.) = 2.97 TC(MIN.) = 15.57

****************************************************************************

- - W W

FLOW PROCESS FROM NODE 23.00 TO NODE  24.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.292

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA AREA(ACRES) = 14.00 SUBAREA RUNOFF(CFS) = 20.74
TOTAL AREA(ACRES) = 22.50 TOTAL RUNOFF(CFS) = 35.17

TC(MIN) = 15.57

****************************************************************************

FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>5>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

__--..—-—...--—_—-—..-_—-——-_-—_———-——--———--—-——-..-———--—-—-——--—-———_-——_——_——-.—.
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ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 24.000
DEPTH OF FLOW IN 24.0 INCH PIPE IS 13.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 19.5

UPSTREAM NODE ELEVATION = 395.00

DOWNSTREAM NODE ELEVATION = 350.00 :

FLOWLENGTH(FEET) = 600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 35.17

TRAVEL TIME(MIN.) = .51 TC(MIN.) = 16.08
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****************************************************************************

FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 8

.—-—-—-------_--_—-_——_.———--————-‘-——-—---——_-.._.—--——-——-——n------—o—_—--—_--.
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.224
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 8.50 SUBAREA RUNOFF(CFS) = 15.07
TOTAL AREA(ACRES) = 31.00 TOTAL RUNOFF(CFS) = 50.25

TC(MIN) = 16.08

****************************************************************************

FLOW PROCESS FROM NODE 27.00 TO NODE 28.00 IS CODE = 2

>5>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<

—————-———---»-----———--——_—-—-——-——_-.—-_——--_—--_—-———--—-————-—-—-—--—-—-—-———_--_.
...—.-.-.-_——-——-.——.._—..-——-_————--————-—-—-_.-—....------—_--———-——-—-——————-——o——-——--—-_-_-

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.43(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 900.00
UPSTREAM ELEVATION = 825.00

DOWNSTREAM ELEVATION 580.00

ELEVATION DIFFERENCE 245.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.808

SUBAREA RUNOFF(CFS) = 12.17
TOTAL AREA(ACRES) = 7.10 TOTAL RUNOFF(CFS) = 12.17

nu

****************************************************************************

FLOW PROCESS FROM NODE 28.00 TO NODE 29.00 IS CODE = 5

.———-—-u—-—_-———--—--..-_..--—_-————_—-o—--—_--—-——_———————-——-———-——---—-——_-—_—
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UPSTREAM NODE ELEVATION = 580.00
DOWNSTREAM NODE ELEVATION = 400.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 2000.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 12.17

FLOW VELOCITY(FEET/SEC) = 6.64 FLOW DEPTH(FEET) = .96

TRAVEL TIME(MIN.) = 5.02 TC(MIN.) = 17.45

********************************************f*******************************

FLOW PROCESS FROM NODE 28.00 TO NODE 29.00 Is CODE = 8

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

-——----—---—-_—_-—-—————-—_n-——--————-———---_--_--—————-—————————-——-———-------_.._
————————-—_—-—_—--—-————._..——-——--——-—-—-_...-..-.._._.......———-——-—-——-——-————-—-—-—-.-----__...._

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.060

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
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SUBAREA AREA(ACRES) = 40.00 SUBAREA RUNOFF(CFS) = 55.07
TOTAL AREA(ACRES) = 47.10 TOTAL RUNOFF(CFS) = 67.24
TC(MIN) = 17.45

****************************************************************************

FLOW PROCESS FROM NODE 29.00 TO NODE 30.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 23.7

UPSTREAM NODE ELEVATION = 400.00

DOWNSTREAM NODE ELEVATION = 350.00

FLOWLENGTH(FEET) = 600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 67.24

TRAVEL TIME(MIN.) = .42 TC(MIN.) = 17.87

****************************************************************************

FLOW PROCESS FROM NODE 29.00 TO NODE 30.00 IS CODE = 8

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.013
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 7.10 SUBAREA RUNOFF(CFS) = 11.76
TOTAL AREA(ACRES) = 54.20 TOTAL RUNOFF(CFS) = 79.00
TC(MIN) = 17.87

****************************************************************************

FLOW PROCESS FROM NODE 32.00 TO NODE 33.00 Is CODE = 2

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<K
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SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.16(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 650.00
UPSTREAM ELEVATION = 625.00

DOWNSTREAM ELEVATION = 500.00

ELEVATION DIFFERENCE = 125.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.862

SUBAREA RUNOFF(CFS) = €.95
TOTAL AREA(ACRES) = 4.00 TOTAL RUNOFF(CFS) = 6.95

****************************************************************************

FLOW PROCESS FROM NODE 33.00 TO NODE 34.00 IS CODE = 5
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>55>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<K<<<K
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UPSTREAM NODE ELEVATION ='. 500.00
DOWNSTREAM NODE ELEVATION = 400.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 800.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 6.95

FLOW VELOCITY(FEET/SEC) = 5.99 FLOW DEPTH(FEET) = .76
TRAVEL TIME(MIN.) = 2.23 TC(MIN.) = 14.38

****************************************************************************

FLOW PROCESS FROM NODE 33.00 TO NODE 34.00'Is CODE = 8

———— o
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.465
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 18.50 SUBAREA RUNOFF(CFS) = 28.85
TOTAL AREA(ACRES) = 22.50 TOTAL RUNOFF(CFS) = 35.80 )

TC(MIN) = 14.38

****************************************************************************

FLOW PROCESS FROM NODE 34.00 TO NODE 35.00 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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- —————— -
444+ 42

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 24.000
DEPTH OF FLOW IN 24.0 INCH PIPE IS 13.5 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 19.6

-UPSTREAM NODE ELEVATION = 400.00

DOWNSTREAM NODE ELEVATION = 355.00
FLOWLENGTH(FEET) = 600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 35.80
TRAVEL TIME(MIN.) = .51 TC(MIN.) = 14.89

****************************************************************************

FLOW PROCESS FROM NODE 34.00 TO NODE 35.00 IS CODE = 8

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

—--—..----——---—-.—--——--—-——-—.-.--—-.——--—.—_---.———--——---———————---———---.---———.—
-—--—_————-—--———-.--_-—_-.-_——--.—--.------.-.-_-—.._—-—_--———-—-——————‘—_——-—_—--—--_

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.388

SOIL CLASSIFICATION IS "D"

SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .35500

SUBAREA AREA(ACRES) = 11.00 SUBAREA RUNOFF(CFS) = 20.50
TOTAL AREA(ACRES) = 33.50 TOTAL RUNOFF(CFS) = 56.29

TC(MIN) = 14.88
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****************************************************************************

FLOW PROCESS FROM NODE ,40.00 TO NODE 41.00 IS CODE = 2

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

—..—_..-—...-.-....—--.-—..-———-—-—-----—--———--——_---——---——-——-——-————-—-——.———--——_-——_—,
T T T 1t 1 T 1 1t R
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SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
INITIAL SUBAREA FLOW-LENGTH(FEET) = 1000.00
UPSTREAM ELEVATION = 820.00
DOWNSTREAM ELEVATION 580.00
ELEVATION DIFFERENCE 240.00
URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 41.395
*CAUTION: SUBAREA SLOPE EXCEEDS COUNTY NOMOGRAPH
DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
*CAUTION: SUBAREA FLOWLENGTH EXCEEDS COUNTY
NOMOGRAPH DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.752
SUBAREA RUNOFF(CFS) = 10.25
TOTAL AREA(ACRES) = 13.00 TOTAL RUNOFF(CFS) = 10.25

****************************************************************************

FLOW PROCESS FROM NODE 41.00 TO NODE 42.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<K<<<<

——.-_—_—-——-——-_-_-————----————-——-—--——_-_———-—_—-———--—————--—-———_...——..———-_——
T 1 T 1 1T 1 11 1 1 1t 1 1 R ekl

UPSTREAM NODE ELEVATION = 580.00
DOWNSTREAM NODE ELEVATION = 460.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 2200.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 10.25

FLOW VELOCITY(FEET/SEC) = 5.17 FLOW DEPTH(FEET) = 1.00
TRAVEL TIME(MIN.) = 7.10 TC(MIN.) = 48.49

****************************************************************************

FLOW PROCESS FROM NODE 41.00 TO NODE 42.00 IS CODE = 8

— - - o W W e G Ve 4w G M S S W e Wm M EN W W W w e oW wm R W A DD D N OUT
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.582
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 92.00 SUBAREA RUNOFF(CFS) = 65.51
TOTAL AREA(ACRES) = 105.00 TOTAL RUNOFF(CFS) = 75.776
TC(MIN) = 48.49

****************************************************************************

FLOW PROCESS FROM NODE 42.00 TO NODE 43.00 IS CODE = 5

55>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
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>>>>>TRAVELTIME THRU SUBAREA<<<<<

-.——-——_.-.._._-_—-_-—---—_——---————-————..--.--——--—.—-—-—-—--——-——-—-—-.—_-._-_--___
—-—-——-—_——---.-_...--..——-————————-—-—————_-———---_—..--—---.—---—————’-_—--—_-—_-———..

UPSTREAM NODE ELEVATION = 460.00
DOWNSTREAM NODE ELEVATION = 400.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 4600.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 75.76

FLOW VELOCITY(FEET/SEC) = 4.86 FLOW DEPTH(FEET) = 2.79
TRAVEL TIME(MIN.) = 15.79 TC(MIN.) = 64.28

****************************************************************************

FLOW PROCESS FROM NODE 42.00 TO NODE 43.00-IS CODE = 8

- - - e o T o i . A A AL G M M A A E MmN E R R SR ETEEEEIESISESEIISZERSES -
..'.:————-:-—:...—_=-_..-..-.—-.-—-.-—-——------—---—_---_—-—-—-—-———-——--——————:-—::-—:—

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.319
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 34.00 SUBAREA RUNOFF(CFS) = 20.18
TOTAL AREA(ACRES) = 139.00 TOTAL RUNOFF(CFS) = 95.94

TC(MIN) = 64.28

****************************************************************************

FLOW PROCESS FROM NODE 43.00 TO NODE 43.00 IS CODE = 1

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

..--—-———---——--—.—--——-_—_-—-—-————-—_—_——_—_-—-_—_—.————————-—————-—_-—-.——--.—-.
..-—-———-.-.--—__—_—--—--—-——-———--——---——-.—-_-—----——-———-———-—-—-———-—---------_-..

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 64.28

RAINFALL INTENSITY (INCH./HOUR) = 1.32

TOTAL STREAM AREA (ACRES) = 139.00

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 95.94

****************************************************************************

FLOW PROCESS FROM NOD 36.00 TO NODE 37.00 IS CODE = 2

5>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<K

..———-.——...-...—-.........—...—.---———-——-—-—-—-—-——-_——-———_—--—_—————————--————-.—_-_—-_—_
—-————-—_-—_--.-.-..-..-------———m———-—-——--_—.._——_—-——-————-———-—-——-——---—_.—--.—-—

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 14.07(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1400.00
UPSTREAM ELEVATION = 1001.00

DOWNSTREAM ELEVATION 760.00

ELEVATION DIFFERENCE 241.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.515

SUBAREA RUNOFF(CFS) = 20.25
TOTAL AREA(ACRES) = 12.80 TOTAL RUNOFF(CFS) = 20.25
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FLOW PROCESS FROM NODE 37.00 TO NODE 38.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
55>5>>>TRAVELTIME THRU SUBARBA<<<<K

—— - —— - W W v
-3 g~
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UPSTREAM NODE ELEVATION = 760.00
DOWNSTREAM NODE ELEVATION = 540.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 3000.00

CHANNEL BASE(FEET) = .00 "zZ" FACTOR = 2.000
10.00

MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) =
CHANNEL FLOW THRU SUBAREA(CFS) = 20.25

FLOW VELOCITY(FEET/SEC) = 6.69 FLOW DEPTH(FEET) = 1.23

TRAVEL TIME(MIN.) = 7.48 TC(MIN.) = 21.55

Page 13

***************************************************************
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****************************************************************************

FLOW PROCESS FROM NODE 37.00 TO NODE 38.00 Is CODE = 8

— - e G R W M S W T G W G e
F 1142444441 1 2 2 2 2 - 2 st

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.670
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA AREA(ACRES) = 151.00 SUBAREA RUNOFF(CFS) = 181.43

TOTAL AREA(ACRES) = 163.80 TOTAL RUNOFF(CFS) =

TC(MIN) = 21.55

*********************************************

201.68

FLOW PROCESS FROM NODE 38.00 TO NODE 39.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

—— 1 o T O M W MM SRS TR G AR SR M A M Emm MM TR R MNEITITIS
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UPSTREAM NODE ELEVATION = 540.00
DOWNSTREAM NODE ELEVATION = 460.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1255.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) =
CHANNEL FLOW THRU SUBAREA(CFS) = 201.68

10.00

FLOW VELOCITY(FEET/SEC) = 11.29 FLOW DEPTH(FEET) = 2.99

TRAVEL TIME(MIN.) = 1.85 TC(MIN.) = 23.40

****************************************************************************

FLOW PROCESS FROM NODE 38.00 TO NODE 39.00 IS CODE =

- — - - - W W W S R WD G W M T W
43344 —3-S———R—— R

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.532

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA AREA(ACRES) = 168.00 SUBAREA RUNOFF(CFS) = 191.40

TOTAL AREA(ACRES) = 331.80 TOTAL RUNOFF(CFS)

393.08

8
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TC(MIN) = 23.40

****************************************************************************

FLOW PROCESS FROM NODE 39.00 TO NODE 43.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<K

—--—.-—-_.__——..—-—-—..——-—-———-_—_-—_—--—-.——-—_--.—-———_———_---—_--—-———-———_—-—_.
——-.——-_---__-—_..-.-—..—..—--—-_-—_————-—-—_-——---————.———-—-——-.-.-——-——————-———-—-—_

UPSTREAM NODE ELEVATION = 460.00
DOWNSTREAM NODE ELEVATION = 400.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1245.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = .10.00

CHANNEL FLOW THRU SUBAREA(CFS) = 393.09
FLOW VELOCITY(FEET/SEC) = 12.02 FLOW DEPTH(FEET) = - 4.04

TRAVEL TIME(MIN.) = 1.73 TC(MIN.) = 25.12

***************************************************************************t

FLOW PROCESS FROM NODE 39.00 TO NODE 43.00 Is CODE = 8

. A T W T G W W ST T N N G A S W e S - D . . - -

--—-—_——..——_——————————--—-————-—.—-—----—_——---——-—--———--———-—-———-—-—_——-——---.
-—-—.--—..—-_——-———.-——-——-—--.————--——.--.--.-—-——-—-_---—-—-———'—-—---—--——————-———-————-......

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.418

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA AREA(ACRES) = 88.00 SUBAREA RUNOFF(CFS) = 95.76
TOTAL AREA(ACRES) = 419.80 TOTAL RUNOFF(CFS) = 488.85

TC(MIN) = 25.12

****************************************************************************

FLOW PROCESS FROM NODE 43.00 TO NODE 43.00 Is CODE = 1

>5>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

- — - o
41141333 32 2 2 ke
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 25.12
RAINFALL INTENSITY (INCH./HOUR) = 2.42

TOTAL STREAM AREA (ACRES) = 419.80
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 488.85

CONFLUENCE INFORMATION:

STREAM RUNOFF TIME INTENSITY
NUMBER (CFs) (MIN.) (INCH/HOUR)
1 95.94 64.28 1.319
2 488.85 25.12 2.418

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:

362.63 541.19
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
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RUNOFF(CFS) = 541.19 TIME (MINUTES) = 25.124
TOTAL AREA(ACRES) = 558.80

****************************************************************************

FLOW PROCESS FROM NODE 43.00 TO NODE 44.00 IS CODE = 5
>5>55>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<K
>5>>>>TRAVELTIME THRU SUBAREA<<<<<
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-...-—-——----———-——-—-——--—————_—--.._---__——.———o——-—-—-—-——--—--—-—-———-.--.-.._-...

UPSTREAM NODE ELEVATION = 400.00

DOWNSTREAM NODE ELEVATION = 380.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 500.00

CHANNEL BASE(FEET) = .00 "zZ" FACTOR = 2.000

MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 541.19

FLOW VELOCITY(FEET/SEC) = 12.21 FLOW DEPTH(FEET) = 4.71
TRAVEL TIME(MIN.) = .68 TC(MIN.) = 25.81

****************************************************************************

FLOW PROCESS FROM NODE 43.00 TO NODE 44.00 IS CODE = 8

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

_--—_--—-—-—--—————-——-—-——-—-——-—---——-.—————-_-—-—————————-————-—————-———----——_——_—
—_...-....-—.._-.---—_—————-———-—-—-—-_—---———-_-_-——-————————-—-————-—-—.——-—.—--—--—-_.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.377
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 12.80 SUBAREA RUNOFF(CFS) = 13.69
TOTAL AREA(ACRES) = 571.60 TOTAL RUNOFF(CFS) = 554.88
TC(MIN) = 25.81

****************************************************************************

FLOW PROCESS FROM NODE 44.00 TO NODE 45.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

— o o 2 7 s o Y R ML M A M M M M M N M S SR mEm MR RS TESSTDESESSESSRERZSSRRSR - - -
...--....-..—.._--—-—-.————-——-—..-—.._—-.._-.....-__-——_————.-—-—-————-.—:--:—_::—--—::-_=

DEPTH OF FLOW IN 54.0 INCH PIPE IS 41.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 42.2

UPSTREAM NODE ELEVATION = 380.00

DOWNSTREAM NODE ELEVATION = 350.00

FLOWLENGTH(FEET) = 300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 554.88

TRAVEL TIME(MIN.) = .12 TC(MIN.) = 25.92

****************************************************************************

FLOW PROCESS FROM NODE 44.00 TO NODE 45.00 IS CODE = 8

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

- - - - . = - - - - - [—— P e L I T T T T T T S T T T S ¥ 3 %
._.....====---=-=--—-—--—==—===_—=_==-=--==—=-==-_—---—--—-———————-——-—.—-——-_-.—-__.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.370
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SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 3.91
TOTAL AREA(ACRES) = 574.60 TOTAL RUNOFF(CFS) = 558.79
TC(MIN) = 25.92

—---—--—....-....——_——.-_--.-—--—-————————----—_—-_———-—--—————————--———.——-—--——-.—_-_.
..—...-...-——-—-—_—--——-.————-—----——--—---—....——_-—-—--—--—--—————----—---——-.-.._-_......

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

—-..—..---—-—--—--—_-—-——-———_————-—-——__—.-_——_————---—_—.-———---——-—————-—-—_--_
—..-.—_-——-—-—---——-----—-_--———--.—---..—-----.——-———-—-.-—————————.——-————--—_--_

(€L LLLLLLLLLLLLLLLLLLLLLLLLLLLLKLDIDDDIDDDBDDDIDDE3533333>>>>533333>355>
(C) Copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:.

BSI CONSULTANTS

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

**********DESCRIPTION OF RESULTS********************************************

* CITY OF SANTEE *

* 100-YEAR RUNOFF *
* BASIN D JANUARY 1990 *

****************************************************************************

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.700

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .80

<<<<<(<<<<<<<<<<<<<<<<<<(<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

Advanced Engineering Software [AES]
SERIAL No. 107231
VER. 3.4A RELEASE DATE: 4/22/86

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

****************************************************************************

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 7

[ I T T 1 T T T T3 R T T T T T T T I I T 1ttt
-——-——---——-—‘--——u-—_=_...—-..—...._—-—-—--_........__...—--—-.-.-_-——-—---————-——--__--_—

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 13.61 RAIN INTENSITY(INCH/HOUR) = 3.73
TOTAL AREA(ACRES) = 11.48 TOTAL RUNOFF(CFS) = 22.67
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**********************f*****************************************************

FLOW PROCESS FROM NODE © 2.00 TO NODE 5.00 IS CODE = 6

$>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

—-————_—--—-—_—-—.---————————-—-—---—.._.._-..-—_--—--'————-——————--—-———--—---_-—
--—--—_—--—-p————o—-—-——-—_-.————__—-—_——...—-.-—-—--——-——-————————————-———----—-—-—.

UPSTREAM ELEVATION = 550.00 DOWNSTREAM ELEVATION = 472.00
STREET LENGTH(FEET) = 1200.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 30.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 59.42
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .50
HALFSTREET FLOODWIDTH(FEET) = 18.87
AVERAGE FLOW VELOCITY(FEET/SEC.) = 8.08
PRODUCT OF DEPTH&VELOCITY = 4.07
STREETFLOW TRAVELTIME (MIN) = 2.48 TC(MIN) = 16.08

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.348
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 39.76 SUBAREA RUNOFF(CFS) = 73.21
SUMMED AREA(ACRES) = 51.24 TOTAL RUNOFF(CFS) = 95.88
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .57 HALFSTREET FLOODWIDTH(FEET) = 22.43

FLOW VELOCITY(FEET/SEC.) = 9.31 DEPTH*VELOCITY = 5.35

****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 5

.—------——--—-—--—---———--——-—-—-----——-—-----—--——--—-——————---—n———-——---—-———

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<<<<

...—..-.-..-—-—--—.—-——--——-——_-—-——-——-———-—_-_———--——-——-—-————-————-—————-—--—-—
.——...-._-..——--_—-_-————--——------_—-.-——-.--..-—--————-——-———-——————---—-—-—-—--_-.

UPSTREAM NODE ELEVATION = 472.00

DOWNSTREAM NODE ELEVATION = 375.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1700.00

CHANNEL BASE(FEET) = .00 "zZ" FACTOR = 2.000
MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 95.88

FLOW VELOCITY(FEET/SEC) = 9.84 FLOW DEPTH(FEET) = 2.21
TRAVEL TIME(MIN.) = 2.88 TC(MIN.) = 18.96

****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.011
SOIL CLASSIFICATION IS "D"
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SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 23.60 SUBAREA RUNOFF(CFS) = 39.08
TOTAL AREA(ACRES) = . 74.84 TOTAL RUNOFF(CFS) = 134.96

TC(MIN) = 18.96

**************************************************************************

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 2

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

——-——.——--—.-————-——.——————----—-———-——.—-—-————-—_———_——n———————————--——-_—-_
——_——----—-—-——-—----_—_—--——_-—.———--_—-————-—-——-————-—————--.—-.———--_-—_.

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

INITIAL SUBAREA FLOW-LENGTH(FEET) = 300.00

UPSTREAM ELEVATION = 525.00

DOWNSTREAM ELEVATION = 485.00

ELEVATION DIFFERENCE = 40.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 15.773

*CAUTION: SUBAREA SLOPE EXCEEDS COUNTY NOMOGRAPH
DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.391

SUBAREA RUNOFF(CFS) = 5.22
TOTAL AREA(ACRES) = 2.80 TOTAL RUNOFF(CFS) = 5.22

*******************************************************

FLOW PROCESS FROM NODE 12.00 TO NODE 15.00 IS CODE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

* KKK

UPSTREAM ELEVATION = 485.00 DOWNSTREAM ELEVATION = 365.00
STREET LENGTH(FEET) = 1700.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 30.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**PRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 14.89

STREET FLOWDEPTH(FEET) = .34

HALFSTREET FLOODWIDTH(FEET) = 10.85

AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.75

PRODUCT OF DEPTH&VELOCITY = 1.97
STREETFLOW TRAVELTIME (MIN) = 4.93 TC(MIN) = 20.70

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.845
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 12.17 SUBAREA RUNOFF(CFS) = 19.04
SUMMED AREA(ACRES) = 14.97 TOTAL RUNOFF(CFS) = 24.27
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .38 HALFSTREET FLOODWIDTH(FEET) = 12.63

FLOW VELOCITY(FEET/SEC.) = 7.08 DEPTH*VELOCITY = 2.68

************************************************************************

FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 Is CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
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USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC{MIN) = 7.96 RAIN INTENSITY(INCH/HOUR) = 5.27
TOTAL AREA(ACRES) = 2.90 TOTAL RUNOFF(CFS) = 8.10

************************************************************************

FLOW PROCESS FROM NODE 17.00 TO NODE 20.00 IS CODE = 6

P T T Tt T T T T T 1 2 1
—_----——‘-_-—-—_-———————-_-———---——----—-—-——--—--——---.-_——.—....-

UPSTREAM ELEVATION = 440.00 DOWNSTREAM ELEVATION = 390.00
STREET LENGTH(FEET) = 1000.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
**PRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 19.27
STREET FLOWDEPTH(FEET) = .38
HALFSTREET FLOODWIDTH(FEET) = 12.89
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.41
PRODUCT OF DEPTH&VELOCITY = 2.08
STREETFLOW TRAVELTIME(MIN) = 3.08 TC(MIN) = 11.04

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.268
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 9.36 SUBAREA RUNOFF(CFS) = 21.97
SUMMED AREA(ACRES) = 12.26 TOTAL RUNOFF(CFS) = 30.07
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .42 HALFSTREET FLOODWIDTH(FEET) = 14.58

FLOW VELOCITY(FEET/SEC.) = 6.70 DEPTH*VELOCITY = 2.80

********************t*******************************************************

FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 7

P T P T T Tt 2 T T T T 2 T 1
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USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 8.86 RAIN INTENSITY(INCH/HOUR) = 4.92
TOTAL AREA(ACRES) = 6.73 TOTAL RUNOFF(CFS) = 17.53

****************************************************************************

- e M S W e W Wn W S e R W U
N N R R RS S SR w S v o o v o wm

FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 Is CODE = 6
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UPSTREAM ELEVATION = 535.00 DOWNSTREAM ELEVATION = 470.00
STREET LENGTH(FEET) = 800.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 22.68

STREET FLOWDEPTH(FEET) = .37

HALFSTREET FLOODWIDTH(FEET) = 12.05

AVERAGE FLOW VELOCITY(FEET/SEC.) = 7.22
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PRODUCT OF DEPTH&VELOCITY = 2.65
STREETFLOW TRAVELTIME(MIN) = 1.85 TC(MIN) = 10.71

100 YEAR RAINFALL INTENSfTY(INCH/HOUR) = 4.354
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 4.29 SUBAREA RUNOFF(CFS) = 10.27
SUMMED AREA(ACRES) = 11.02 TOTAL RUNOFF(CFS) = 27.80
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .38 HALFSTREET FLOODWIDTH(FEET) = 12.89

FLOW VELOCITY(FEET/SEC.) = 7.81 DEPTH*VELOCITY = 3.00

****************************************************************************

FLOW PROCESS FROM NODE 23.00 TO NODE 24 .00 IS CODE = 3

5>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
5>5>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

_—.__-———-—-—-———-————.—-—————-—--—-———-----——_-—-—-——--———--——--——————-——-——————_--_-—.
-...——..-—-———-———-——--——-----—_-———--—---_——..---.-——-———————-————-———--—-—--...._--_

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 24.000
DEPTH OF FLOW IN 24.0 INCH PIPE IS 12.3 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 17.1

UPSTREAM NODE ELEVATION = 470.00

DOWNSTREAM NODE ELEVATION = 409.00

FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 27.80

TRAVEL TIME(MIN.) = .98 TC(MIN.) = 11.68

****************************************************************************

FLOW PROCESS FROM NODE 23.00 TO NODE 24.00 IS CODE = 8

—.—————————-—-_—-_-..——-—---—--o——-——-—-—-——_—-__-—_--—-—--—--———————————----—_—_
....--.—-—_-————--—.—-—_--——-—-—-—--—————_——-—»..—_——....--——--—-—--——-———--—-_-——-—_-_—_-—.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.115

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 4.70 SUBAREA RUNOFF(CFS) = 10.64
TOTAL AREA(ACRES) = 15.72 TOTAL RUNOFF(CFS) = 38.44
TC(MIN) = 11.68

****************************************************************************

FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>5>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

—_———————-—-—--——»-_—-—----——--—---——.—-.____-_-——-—-—-—————-—-—————-——-.——--_....—...
.——————--—-_—-----_--.—-——._..---.—-.--—_—-—_--_..._..———--—---——-———-—---—‘—--_—-----—_—

DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.3 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 13.4

UPSTREAM NODE ELEVATION = 409.00

DOWNSTREAM NODE ELEVATION = 405.00
FLOWLENGTH(FEET) = 150.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
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PIPEFLOW THRU SUBAREA(CFS) = 38.44
TRAVEL TIME(MIN.) = .19 ~ TC(MIN.) = 11.87

****************************************************************************

- oo
N R R S S R -

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1

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

—...---——-.o--—-—------—----——_--—-.--.—-_-—-—--—--——--—--—-—-—--—-——-—----.—-..—..
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 11.87

RAINFALL INTENSITY (INCH./HOUR) = 4.07

TOTAL STREAM AREA (ACRES) = 15.72

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 38.44

****************************************************************************

FLOW PROCESS FROM NODE 26.00 TO NODE 27.00 IS CODE = 7

P L 2 A Y R R Rl R

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

P L T 1T 3 T 1 1 T T 2 13 %
44344t 1 1 3 2 11t 3 2 3 1 R

L C NS NRERE N e - b -

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 18.90 RAIN INTENSITY(INCH/HOUR) = 3.02
TOTAL AREA(ACRES) = 7.93 TOTAL RUNOFF(CFS) = 12.67

****************************************************************************

FLOW PROCESS FROM NODE 27.00 TO NODE 25.00 IS CODE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 435.00 DOWNSTREAM ELEVATION = 405.00
STREET LENGTH(FEET) = 530.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL({DECIMAL) = .0200

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
**PRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 13.96
STREET FLOWDEPTH(FEET) = .33
HALFSTREET FLOODWIDTH(FEET) = 10.36
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.86
PRODUCT OF DEPTH&VELOCITY = 1,95

STREETFLOW TRAVELTIME (MIN) = 1.51 TC(MIN) = 20.41

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.872
SOIL CLASSIFICATION IS "D"

SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 1.63 SUBAREA RUNOFF(CFS) = 2.57
SUMMED AREA(ACRES) = 9.56 TOTAL RUNOFF(CFS) = 15.24
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .35 HALFSTREET FLOODWIDTH(FEET) = 11.20
FLOW VELOCITY(FEET/SEC.) = 5.55 DEPTH*VELOCITY = 1.94

****************************************************************************

FLOW PROCESS FROM NODE 25,00 TO NODE 25.00 IS CODE = 1
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<

-——---———-..—-———-——---———-—-—--——--——_-——-———--—-—----——-—-————-—-——_-——-—————--—.——_—
.---_-.--—--——..-.--_—--_—_-———————_——-,-—-—.—_—-—-——-——-—-——--—-—-——--—————--——-_-——

TIME OF CONCENTRATION(MINUTES) = 20.41
RAINFALL INTENSITY (INCH./HOUR) = 2.87
TOTAL STREAM AREA (ACRES) = 9.56
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 15.24
CONFLUENCE INFORMATION:
STREAM RUNOFF TIME INTENSITY
NUMBER (CFs) (MIN.) (INCH/HOUR)
1 38.44 11.87 4.073
2 15.24 20.41 2.872

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
49.19 42.34
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 49.19 TIME (MINUTES) = 11.868
TOTAL AREA(ACRES) = 25.28

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

—-—-—--—-———_--———-_..—-.-------—_—--—-————————-——-—-——-—————-—u——-——_---——--—_
._-————--——-_----—-.--_—-_---———--—————--—..-—...—-.--—----—-————--——-----———--.-——-—

DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 20.4

UPSTREAM NODE ELEVATION = 405.00

DOWNSTREAM NODE ELEVATION = 379.00

FLOWLENGTH(FEET) = 370.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 49.19

TRAVEL TIME(MIN.) = .30 TC(MIN.) = 12.17

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 8

—-————_——-———-—..-.—---—-———----_—---.—--»_-.--———--——-——--—-———.—————-—------—--—-—-—
-—..——-——-.--—-..-.—-_--—.—-—-—----—-—--————-—-_—_-————-—-——-———————-----————--—--.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.008
SOIL CLASSIFICATION IS "D" , :
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 3.28 SUBAREA RUNOFF(CFS) = 7.23
TOTAL AREA({ACRES) = 28.56 TOTAL RUNOFF(CFS) = 56.42
TC(MIN) = 12.17

****************************************************************************

FLOW PROCESS FROM NODE 31.00 TC NODE 32.00 IS CODE = 7
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>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
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USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 9.18 RAIN INTENSITY(INCH/HOUR) = 4.81
TOTAL AREA(ACRES) = 4.80 TOTAL RUNOFF(CFS) = 12.22

****************************************************************************

FLOW PROCESS FROM NODE 32.00 TO NODE 35.00 IS CODE = 6
>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM ELEVATION = 445.00 DOWNSTREAM ELEVATION = 388.00
STREET LENGTH(FEET) = 900.00 CURB HEIGTH(INCHES) = 6.

STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 37.22
***STREET FLOWING FULLY**
STREET FLOWDEPTH(FEET) = .44
HALFSTREET FLOODWIDTH(FEET) = 15.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 7.40
PRODUCT OF DEPTH&VELOCITY = 3.23
STREETFLOW TRAVELTIME(MIN) = 2.03 TC(MIN) = 11.21

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.227

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 21.37 SUBAREA RUNOFF(CFS) = 49.68
SUMMED AREA(ACRES) = 26.17 TOTAL RUNOFF(CFS) = 61.90
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .49 HALFSTREET FLOODWIDTH(FEET) = 15.00

FLOW VELOCITY(FEET/SEC.) = 9.12 DEPTH*VELOCITY = 4.51

****************************************************************************

FLOW PROCESS FROM NODE 36.00 TO NODE 37.00 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
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USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 9.83 RAIN INTENSITY(INCH/HOUR) = 4.60
TOTAL AREA(ACRES) = 4.10 TOTAL RUNOFF(CFS) = 9.99

****************************************************************************

FLOW PROCESS FROM NOD 37.00 TO NODE 40.00 IS CODE = 6

5>3>5>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<K
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UPSTREAM ELEVATION = 650.00 DOWNSTREAM ELEVATION =
STREET LENGTH(FEET) = 2000.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**PRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 75.81
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***STREET FLOWING FULL***
STREET FLOWDEPTH(FEET) = .49
HALFSTREET FLOODWIDTH(FEET) =  15.00
AVERAGE FLOW VELOCITY(FEET/SEC.) =  11.17
PRODUCT OF DEPTH&VELOCITY =  5.52
STREETFLOW TRAVELTIME(MIN) = 2.98 TC(MIN) = 12.81

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.877

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 60.82 SUBAREA RUNOFF(CFS) = 129.68
SUMMED AREA(ACRES) = 64.92 TOTAL RUNOFF(CFS) = 139.67
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .57 HALFSTREET FLOODWIDTH(FEET) = 15.00

FLOW VELOCITY(FEET/SEC.) = 15.30 DEPTH*VELOCITY = 8.76

****************************************************************************

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 3

>5>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

-..—-_.-—.—._-—-_—_--—--————--———————————....-—--—-——-—-——-———-———-——————-—-—--—-_—_.
.-.—.-.---.----—.———————-—————-——---—-——------—_--u---————————-——-———————----—-_---_

DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.5 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 25.0

UPSTREAM NODE ELEVATION = 455.00

DOWNSTREAM NODE ELEVATION = 400.00

FLOWLENGTH(FEET) = 900.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 139.67

TRAVEL TIME(MIN.) = .60 TC(MIN.) = 13.41

****************************************************************************

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 8

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

—....—-._——.——.-----—.----—————-——-——---—--_--_-——_—--———-————-———————--——----_—_-_
.__.—..-.-—-——-—-——-.—--—-——-———-—-———-—_-.—-—----—-—_-..————--———————-.-——---.----_.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.764

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 11.66 SUBAREA RUNOFF(CFS) = 24.14
TOTAL AREA(ACRES) = 76.58 TOTAL RUNOFF(CFS) = 163.81
TC(MIN) = 13.41

****************************************************************************

FLOW PROCESS FROM NODE 46.00 TO NODE 50.00 IS CODE = 2

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
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.--.-—_---—--—_-—.—-.——--—————--.——__---—::_::__:_-.—--——————-——————-——-———--_—_--_.

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.95(MINUTES)
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 1050.00
UPSTREAM ELEVATION = 680.00

DOWNSTREAM ELEVATION = 445.00

ELEVATION DIFFERENCE = 235.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.851

SUBAREA RUNOFF(CFS) = 21.39
TOTAL AREA(ACRES) = 12.34 TOTAL RUNOFF(CFS) = 21.39

****************************************************************************

FLOW PROCESS FROM NODE 50.00 TO NODE 55.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

_——_-_—————‘—-—-—-——-—-———-_----——-..————_-———-——--—d--——--———-———-———-——.—.—--_-—
......—-—-—-—-.—-—--—————-.—-.-—-.---—-—-——-_—--—_—-—---——--—-———-————-———-—--—-_———_—.

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 24.000
DEPTH OF FLOW IN 24.0 INCH PIPE IS 8.3 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 22.2

UPSTREAM NODE ELEVATION = 445.00

DOWNSTREAM NODE ELEVATION = 400.00

FLOWLENGTH(FEET) = 300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 21.39

TRAVEL TIME(MIN.) = .23 TC(MIN.) = 13.17

****************************************************************************

FLOW PROCESS FROM NODE 50.00 TO NODE 55.00 IS CODE = 8

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

....._—.--—-—-—-————_—---———-—--—-..—--.-.—-_-—--—-——-——-——-———-—-—-————-—-_—-—_—----.——
...-_-_-—-————————-——-——-——--————_———__-_-_-_—-———-——-.—--——.--—.-———-——-———---.._—.....

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.809
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 20.95
TOTAL AREA(ACRES) = 22.34 TOTAL RUNOFF(CFS) = 42.33
TC(MIN) = 13.17

****************************************************************************

FLOW PROCESS FROM NODE 56.00 TO NODE 60.00 IS CODE = 2

—_.,.-.--—-——-_—————---————_———-.—..-.——-——_-_——.—--—_——-——————.—-—---———-——--—----—--.
....--_——-——’---..._-—-—---—_—-—-——-——---—---—----—.-——--—-——-———-‘-—_--—--_—_—--—

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.78(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1060.00

UPSTREAM ELEVATION = 830.00

DOWNSTREAM ELEVATION =  550.00

ELEVATION DIFFERENCE = 280.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.883
SUBAREA RUNOFF(CFS) = 18.68

TOTAL AREA(ACRES) = 10.69 TOTAL RUNOFF(CFS) = 18.68
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********************t****?************************************************

FLOW PROCESS FROM NODE 60.00 TO NODE 65.00 IS CODE = 5

.-——-—-—--———---——o-—-n-—-----—o—-----o---——--n-—-————-————-———-----—-—--—.

>5>5>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<<<<K
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UPSTREAM NODE ELEVATION = 550.00

DOWNSTREAM NODE ELEVATION = 475.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 80.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 18.68 )

FLOW VELOCITY(FEET/SEC) = 17.88 FLOW DEPTH(FEET) = .72
TRAVEL TIME(MIN.) = .08 TC(MIN.) = 12.87

**************************************************************************

FLOW PROCESS FROM NODE 60.00 TO NODE 65.00 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.866
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 12.92 SUBAREA RUNOFF(CFS) = 22.48
TOTAL AREA(ACRES) = 23.61 TOTAL RUNOFF(CFS) = 41.16

TC(MIN) = 12.87

*********************************************************************k******

- -
==

FLOW PROCESS FROM NODE 65.00 TO NODE 70.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 24.000

DEPTH OF FLOW IN 24.0 INCH PIPE IS 12.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 24.3

UPSTREAM NODE ELEVATION = 475.00

DOWNSTREAM NODE ELEVATION = 415.00

FLOWLENGTH(FEET) = 500.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 41.16

TRAVEL TIME(MIN.) = .34 TC(MIN.) = 13.21

****************************************************************************
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FLOW PROCESS FROM NODE 65.00 TO NODE 70.00 IS CODE = 8

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.801
SOIL CLASSIFICATION IS "D"
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RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 13.95 SUBAREA RUNOFF(CFS) = 23.86
TOTAL AREA(ACRES) = 37.56 TOTAL RUNOFF(CFS) = 65.02

TC(MIN) = 13.21

****************************************************************************

FLOW PROCESS FROM NODE 71.00 TO NODE 75.00 IS CODE = 2

e 1 T 1 1 T 1 1 T 1 2 1 P e T T I T T I T I3 T T I T 1 T 1 1
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SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.07(MINUTES) ‘
INITIAL SUBAREA FLOW-LENGTH(FEET) = 780.00
UPSTREAM ELEVATION = 930.00
DOWNSTREAM ELEVATION 690.00
ELEVATION DIFFERENCE 240.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.029
SUBAREA RUNOFF(CFS) = 19.71
TOTAL AREA(ACRES) = 10.87 TOTAL RUNOFF(CFS) = 19.71

****************************************************************************

FLOW PROCESS FROM NODE 75.00 TO NODE 80.00 IS CODE = 5

>>5>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
>5>>>>TRAVELTIME THRU SUBAREA<<<<<
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UPSTREAM NODE ELEVATION = 690.00
DOWNSTREAM NODE ELEVATION = 575.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1100.00

CHANNEL BASE(FEET) = .00 "z" FACTOR = 2.000
MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 19.71

FLOW VELOCITY(FEET/SEC) = 8.54 FLOW DEPTH(FEET) = 1.07
TRAVEL TIME(MIN.) = 2.15 TC(MIN.) = 14.22

****************************************************************************

FLOW PROCESS FROM NODE 75.00 TO NODE 80.00 IS CODE = 8
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.625
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500 .
SUBAREA AREA(ACRES) = 25.27 SUBAREA RUNOFF(CFS) = 41.22
TOTAL AREA(ACRES) = 36.14 TOTAL RUNOFF(CFS) = 60.93

TC(MIN) = 14.22

****************************************************************************

FLOW PROCESS FROM NODE 80.00 TO NODE 85.00 IS CODE = 5
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s>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<L
>>>>>TRAVELTIME THRU SUBAREA<<<<K
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UPSTREAM NODE ELEVATION = 575.00
DOWNSTREAM NODE ELEVATION = 525.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 950.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 60.93

FLOW VELOCITY(FEET/SEC) = 8.49 FLOW DEPTH(FEET) = 1.89
TRAVEL TIME(MIN.) = 1.87 TC(MIN.) = 16.09

****************************************************************************

FLOW PROCESS FROM NODE 80.00 TO NOD 85.00 IS CODE = 8

—--.-——_.-.—-—-—-—-_—--———-——_-—.—————--——-—-.——-.—-——————---—————..—-——-———--—-_-—-.._...
———_-——-.—--————_------—-—--—.—-_—-——-_—-—._—-—--——--—-———---———-—-————---—-____......

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.348
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 39.63 SUBAREA RUNOFF(CFS) = 59.71
TOTAL AREA(ACRES) = 75.77 TOTAL RUNOFF(CFS) = 120.63

TC(MIN) = 16.09

****************************************************************************

FLOW PROCESS FROM NODE 85.00 TO NODE 90.00 IS CODE = 5

$>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<<<K
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UPSTREAM NODE ELEVATION = 525.00

DOWNSTREAM NODE ELEVATION = 470.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 770.00
CHANNEL BASE(FEET) = .00 "zZ" FACTOR = 2.000
MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 120.63

FLOW VELOCITY(FEET/SEC) = 11.55 FLOW DEPTH(FEET) = 2.29
TRAVEL TIME(MIN.) = 1.11 TC(MIN.) = 17.20

****************************************************************************

FLOW PROCESS FROM NODE 85.00 TO NODE 90.00 IS CODE = 8
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.207

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 39.39 SUBAREA RUNOFF(CFS) = 56.84

TOTAL AREA(ACRES) = 115.16 TOTAL RUNOFF(CFS) = 177.48
TC(MIN) = 17.20
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****************************************************************************

FLOW PROCESS FROM NODE 90.00 TO NODE 95.00 IS CODE = 6
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UPSTREAM ELEVATION = 470.00 DOWNSTREAM ELEVATION = 425.00
STREET LENGTH(FEET) = 1040.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 195.63

***STREET FLOWING FULL¥**¥
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .75
HALFSTREET FLOODWIDTH(FEET) = 15.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 13.58
PRODUCT OF DEPTH&VELOCITY = 10.17
STREETFLOW TRAVELTIME(MIN) = 1.28 TC(MIN) = 18.47

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.062
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 21.56 SUBAREA RUNOFF(CFS) = 36.31
SUMMED AREA(ACRES) = 136.72 TOTAL RUNOFF(CFS) = 213.79
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .79 HALFSTREET FLOODWIDTH(FEET) = 15.00

FLOW VELOCITY(FEET/SEC.) = 13.73 DEPTH*VELOCITY = 10.81

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL
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CCLCLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLKLLLIDDDIIDIIDIDDDIIIDDIDDDD55353053355>>5>
(C) Copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:

BSI CONSULTANTS
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KAARAXRXXNXXDESCRIPTION OF RESULTSH X AR A XK AR ARRIKIKXNKARRAKANRRARRAA AR ANN AR A XN NN KK

* CITY OF SANTEE *

* 100-YEAR RUNOFF
* BASIN E OCTOBER 1989 *
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w

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6~HOUR DURATION PRECIPITATION (INCHES) = 2.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

€CLLCLLLLLCLLLLLLLLLLLLLL LKL LKLKLKLLLKLKLKKLKLKDODDDIDDDDDDODDI222005055555055555>>>>>>:

Advanced Engineering Software [AES]
SERIAL No. I07231
VER. 3.4A RELEASE DATE: 4/22/86

€LLLLLLLLLLLLLLLLLLKLLKLKLLLLKLKKLLKLKLKLKLKKLKLKLEDDODDIDIDIDDDID0DIDD50D2323305325355>>>55>
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FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 7
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USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 20.63 RAIN INTENSITY(INCH/HOUR) = 2.75
TOTAL AREA(ACRES) = 5.00 TOTAL RUNOFF(CFS) = 7.55
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**************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 6
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UPSTREAM ELEVATION = 415.00 DOWNSTREAM ELEVATION = 392.00
STREET LENGTH(FEET) = 700.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 20.00 STREET CROSSFALL(DECIMAL) = .1000
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**PRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 18.80

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION

THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.

STREET FLOWDEPTH(FEET) = .52 .
HALFSTREET FLOODWIDTH(FEET) = 5.19
AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.85
PRODUCT OF DEPTH&VELOCITY = 3.59
STREETFLOW TRAVELTIME(MIN) = 1.70 TC(MIN) = 22.33
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.609

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 15.66 SUBAREA RUNOFF({CFS) = 22.47
SUMMED AREA(ACRES) = 20.66 TOTAL RUNOFF(CFS) = 30.02
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .63 HALFSTREET FLOODWIDTH(FEET) = 6.20

FLOW VELOCITY(FEET/SEC.) = 7.70 DEPTH*VELOCITY = 4.82

B e e 2222222223322 2223 222222 22222 RSttt itttk i

FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.0 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 12.6

UPSTREAM NODE ELEVATION = 392.00

DOWNSTREAM NODE ELEVATION = 365.00

FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 30.02

TRAVEL TIME(MIN,) = 1.32 TC(MIN.) = 23.66

****************************************************************************

FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 8

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.514
SOIL CLASSIFICATION IS "D"
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SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 10.44 SUBAREA RUNOFF(CFS) = 14.44
TOTAL AREA(ACRES) = 31.10 TOTAL RUNOFF(CFS) = 44 .46

TC(MIN) = 23.66

****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 3

5>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

-.—...-._—-----———u————.._--.—-----—_————-—-_—---_——-————_——-—-—————-—..-—--——_.-___...._...
_.—_.—--..-.._---—-—-—-—-————--—..-_-—.---—__..-_.._._.-—__———---———-————————————-......_..........

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 11.6

UPSTREAM NODE ELEVATION = 365.00

DOWNSTREAM NODE ELEVATION = 355.00

FLOWLENGTH(FEET) = 6€00.00 MANNINGS N = . .013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 44 .46

TRAVEL TIME(MIN.) = .87 TC(MIN.) = 24.52

****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 8

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.456
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 12.00 SUBAREA RUNOFF(CFS) = 16.21
TOTAL AREA(ACRES) = 43.10 TOTAL RUNOFF(CFS) = 60.67

TC(MIN) = 24.52

***************************************************************************%

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA< <LK
>5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.5 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 18.8
UPSTREAM NODE ELEVATION = 355.00

DOWNSTREAM NODE ELEVATION = 345.00

FLOWLENGTH(FEET) = 200.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 60.67

TRAVEL TIME(MIN.) = .18 TC(MIN.) = 24.70

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 8

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW< <K<K
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.445

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 5.00 SUBAREA RUNOFF(CFS) = 6.72
TOTAL AREA(ACRES) = 48.10 TOTAL RUNOFF(CFS) = 67.39
TC(MIN) = 24.70

****************************************************************************
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FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 IS CODE = 7
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5>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
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USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 15.10 RAIN INTENSITY(INCH/HOUR) = 3.36
TOTAL AREA(ACRES) = 4.00 TOTAL RUNOFE(CFS) = 7.39

*******************************************************************

FLOW PROCESS FROM NODE 17.00 TO NODE 20.00 IS CODE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<KLK
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UPSTREAM ELEVATION = 385.00 DOWNSTREAM ELEVATION = 365.00
STREET LENGTH(FEET) = 600.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 20.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 17.60

STREET FLOWDEPTH(FEET) = .39

HALFSTREET FLOODWIDTH(FEET) = 13.35

AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.63

PRODUCT OF DEPTH&VELOCITY = 1.82
STREETFLOW TRAVELTIME (MIN) = 2.16 TC(MIN) = 17.26

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.081

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 12.00 SUBAREA RUNOFF(CFS) = 20.33
SUMMED AREA(ACRES) = 16.00 TOTAL RUNOFF(CFS) = 27.72
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .44 HALFSTREET FLOODWIDTH(FEET) = 15.66
FLOW VELOCITY(FEET/SEC.) = 5.39 DEPTH*VELOCITY = 2.37

**t*************************************************************************

FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<
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UPSTREAM ELEVATION = 368.00 DOWNSTREAM ELEVATION = 345.00
STREET LENGTH(FEET) = 700.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 20.00 STREET CROSSFALL(DECIMAL) = .1000

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 34.96
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NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .65
HALFSTREET FLOODWIDTH(FEET) = 6.49
AVERAGE FLOW VELOCITY(FEET/SEC.) = 8.20
PRODUCT OF DEPTH&VELOCITY =  5.37

STREETFLOW TRAVELTIME(MIN) = 1.42 TC(MIN) = 18.68

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.927

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 9.00 SUBAREA RUNOFF(CFS) = 14.49
SUMMED AREA(ACRES) = 25.00 TOTAL RUNOFF(CFS) = 42.21
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .71 HALFSTREET FLOODWIDTH(FEET) = 7.06

FLOW VELOCITY(FEET/SEC.) = 8.36 DEPTH*VELOCITY = 5.96

**********t*****************************************************************

FLOW PROCESS FROM NODE 26.00 TO NODE 30.00 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

o o s 1 7 O S Y o o i S Y T M TR M A S R R R T R S R T S ESSCEESNTTSIIISEZIZIRSSSRRST
P 1 T 1 1 1 1 1 1 b o R R e e

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 11.22 RAIN INTENSITY(INCH/HOUR) = 4.07
TOTAL AREA(ACRES) = 3.00 TOTAL RUNOFF(CFS) = 6.71

****************************************************************************

XXX 22222222222 222 2 2

o — o - S
e e N R R I ST s R = - - -

FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 3

5>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

_-————-———_—————--.—...-_..—-_.——.—-.——_——_—-__...—_——_-——-——’——_——-———-_—-_——..--...-.-..
.-_--———-———-—---—-————————_—---_—_——_—_-._..-..-—————————-————--———-——_-.——.—--

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 24.000
DEPTH OF FLOW IN 24.0 INCH PIPE IS 5.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 12.4

UPSTREAM NODE ELEVATION = 455.00

DOWNSTREAM NODE ELEVATION = 395.00

FLOWLENGTH(FEET) = 800.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 6.71

TRAVEL TIME(MIN.) = 1.07 TC(MIN.) = 12.29

********************************************************

FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 8

.--——-——---—---—-—------—--———-—-—-—---——--o———-———----n_-—-——

— o ————— A A M M W E E e E MR IS TN S E NSRS NS IS ERRIRNEST
- T T T T T I b e e

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.835

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .35500
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SUBAREA AREA(ACRES) = 33.55 SUBAREA RUNOFF(CFS) = 70.76
TOTAL AREA(ACRES) = 36.55 TOTAL RUNOFF(CFS) = 77.417

TC(MIN) = 12.29

**************************************************************************

FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<< <KL
5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

.-.....—-_—_—-——-———-_-—————----———_-_--_-_-——--———-——-—————--—————-.—.....—......_.._..
...—.-_—_...--———-——-———-—-—----_-—----_—-—_-_——_——-—————--——--.-——_-.————-_—-_—---

DEPTH OF FLOW IN 33.0 INCH PIPE IS 24.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 16.4

UPSTREAM NODE ELEVATION = 395.00

DOWNSTREAM NODE ELEVATION = 357.00

FLOWLENGTH(FEET) = 1300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 77.47

TRAVEL TIME(MIN.) = 1.33 TC(MIN.) = 13.62

**************************************************************************

FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.590
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 23.78 SUBAREA RUNOFF(CFS) = 46.95
TOTAL AREA(ACRES) = 60.33 TOTAL RUNOFF(CFS) = 124.42
TC(MIN) = 13.62

-~ ——— - W o T
-3k

**************************************************************************

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 3

. >5>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<

xK

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

- - M S S W e =

-.—--—-—--—..————-—.——---_-————--_——-_-—-—_---.-—-—-
TR L R S e m - -

DEPTH OF FLOW IN 42.0 INCH PIPE IS 32.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 15.4

UPSTREAM NODE ELEVATION = 357.00

DOWNSTREAM NODE ELEVATION = 343.00

FLOWLENGTH(FEET) = 750.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 124.42

TRAVEL TIME(MIN.) = .81 TC(MIN.) = 14.43

**************************************************************************

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 8

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

_—_—_-—-—-——-..—.———--—--—-————.——--_—-——_—_—--———————-————.————.--._.....—-.-.—..--—.—.—
-.._.._-——.-———-—-—..—-———-—-—_—_—-—..----_—_-...._————-----—-—-———-——..-...._......._—-..—_—



BASIN E Page 7

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.458

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 2.60 SUBAREA RUNOFF(CFS) = 4.95
TOTAL AREA(ACRES) = 62.93 TOTAL RUNOFF(CFS) = 129.37
TC(MIN) = 14.43

o o ————— o " o o S MR e M S N MM R SR MR M M R R T AN TS ECIEENISSS TS ISRImSSIoISCS
T T T e T P F E 2 3 4 4 e e e e e

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>}>>>>>>>>>>>>>>>>>>>>
(C) Cépyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:
BSI CONSULTANTS -

L CLCLKLCKKLEIDOIODOOD 0000000000055 0 530050000 55>)

*XXKKX k% k¥ XDESCRIPTION OF RESULTS % %K% Kk k3 3 3 3K 3 33K K K K 3K 5K oK oK 5K 3K ok oK oK oK K K K KoK KoK oK KoK o K

* CITY OF SANTEE *

* 100-YERR RUNOFF *
* BASIN F SEPTEMBER 1989 *

3k 3k ok ek 3k KK Kk KK kK 3Kk K K 3k 3k ok sk 3k K 3k K 3K 3 3K Kl K K 3K 3Kk 3K 3K 3K K 3k 3K 3 K 3k ok 3K 5K 3k 3k 3k 3K 3k 3 3K 3 3K K K 3K 3K 3K 3K 3K K K K K ok K ¥ K K

TR e e e - G e e e e e W Wn . . - . m_ - WA e W A e e e = e e AL mA e o o e o e o . . ma o

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.500

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

LKL CCCCCCLLLLLLEDDODDO 0000000000000 050000055 005355 505>

Advanced Engineering Software [AES]
SERIAL No. 107231
VER. 3.4A RELEASE DATE: &4/22/86

LKL CLLCCCLLLCLLLLLLEDDODDDODDDOO 0000000000550 05 05550055 55>>

KK K K K K oK 3K KK KK IR KKK oKk ok 3 oK 3 3K 3K K o KK K K 3K K 3k 3 3K 3K 3 K 3K K ok 3K oK K oKk 3K 3K K 3K K ok K 3k 3K oK 3 3K 3K ok 3 K 3 3K oK K KK
FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 7

=-===_=====.————-—=—c—========.‘======"_=—-‘--——=========-============_“======:====-—=:

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 21.35 RAIN INTENSITY{INCH/HOUR) = 2.58
TOTAL ARER(ARCRES) = 7.70 TOTAL RUNOFF(CFS) = 10.92
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3K 3K K oK K 3K K 3K 3K K KK 3K 3Kk KK K K 3k K 3k 3K K ok Sk ok kK 3 K ok ok sk ok ok K K KK K 3K 3K K 3K oK ok K K 3K 5K 33K K 3K 3K K0k K K 30K 3K 3K 3K ok oK 3 oK 3 K
FLOW PROCESS FROM NODE 2.00 TO NODE 5.00 IS CODE = 6

UPSTREAM ELEVATION = 367.00 DOWNSTREAM ELEVATION = 328.00
STREET LENGTH(FEET) = 1150.00 CURB HEIGTH(INCHES) = 6.

STREET HALFWIDTH(FEET) = 15.00 -~ STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 23.08
STREET FLOWDEPTH(FEET) = a2
HALFSTREET FLOODWIDTH(FEET) = 14.58.
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.14
PRODUCT OF DEPTH&VELOCITY = 2.15
STREETFLOW TRAVELTIME(MIN) = 3.73 TC(MIN) = 25.08
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.328

SOIL CLASSIFICATION IS "D"
SINGLE FBMILY DEVELOPMENT RUNCFF COEFFICIENT = .5500

SUBAREA ARER(ACRES) = 18.90 SUBARER RUNOFF(CFS) = 24.20
SUMMED AREAR(ACRES) = 26.60 TOTAL RUNOFF(CFS) = 35.12
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .46 HALFSTREET FLOODWIDTH(FEET) = 15.00
FLOW VELOCITY(FEET/SEC.) = 6.25 DEPTH*VELOCITY = 2.85

30K K ok 3 3K ok oK 3 oK 3K K K 2K K KK KK K K 3K 30K 3K 3K K 3 3k oK 3K 3Kk 3 K KK oKk 33K 3K 3K oK 3K 3 3K 3k Sk 3K 3K K o ok 3K 3K 3 3k 3 K ok oK 3K 3K oK o KK oK
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 7

R M e e e e en T G A e T e e R wh e Gm e R e Gm N = e WS T G e e e e A e e e e e e R M M AR EE S S 4 e G . e W = e e - m - .

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 24.85 RAIN INTENSITY(INCH/HOUR) = 2.34
TOTAL AREA(ACRES) = 6.94 TOTAL RUNOFF(CFS) = 8.94

KK K 3K K 3SR KKK KK SR KK K K 3Kk 3K k3K R 3 o 3Kk 3k ok ok 3 3K ok o 3K 3K 3k KK K 3 3K 3K ok K oK K K oK ok 3 3k ok 3 K ok K 3K oK K oK 3 KoK K
FLOW PROCESS FROM NODE 7.00 TO NODE 10.00 IS CODE = 6

T e e o e e e e e om e e e - - - . = = W e G M e e e e e o e e e . . e . . - —

UPSTREAM ELEVATION = 394.00 DOWNSTREAM ELEVATION = 383.00
STREET LENGTH(FEET) = 510.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 13.92

STREET FLOWDEPTH(FEET) = .38

HALFSTREET FLOODWIDTH(FEET) = 12.89

BRVERAGE FLOW VELOCITY(FEET/SEC.) = 3.91

PRODUCT OF DEPTH&VELOCITY = 1.50
STREETFLOW TRAVELTIME(MIN) = 2.17 TC(MIN) = 27.02

100 YEARR RAINFALL INTENSITY(INCH/HOUR) = 2.218
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SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA ARER(ACRES) = 8.15 SUBAREA RUNOFF(CFS) = 9.9%&
SUMMED ARER(ACRES) = 15.09 TOTAL RUNOFF(CFS) = 18.88
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .42 HALFSTREET FLOODWIDTH(FEET) = 14.58

FLOW VELOCITY(FEET/SEC.) = 4&.21 DEPTH*VELOCITY = 1.76

35 3 ok 3 3k 3K K oK K o 3k K oK 3K 3K 3 o 3K 3K K 3 3K K oK o oK 3 sk ok 3k 3K ok 3K 3K oK KoK 3 33Kk ok K 3k K 3K K K K 3 oK o 3 oK K K K ok oK KOK KOk KK ok KOk K
FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 3

g g e O Y Tt e bbb

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 24.000
DEPTH OF FLOW IN 24.0 INCH PIPE IS 11.1 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 13.2

UPSTREAM NODE ELEVATION = 383.00

DOWNSTREAM NODE ELEVATION = 365.00

FLOWLENGTH(FEET) = 450.00 MANNINGS N = .013 A
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 18.88

TRAVEL TIME(MIN.) = .57 TC(MIN.) = 27.59

3 o 3 o oK KK oK 3 oK 3 3K oK 6 3K 3 oK 3 ok oK ok K 3 o 3Kk ok 3K o 3K K 3K 3 3K oK o o o K oK K 3K 3K K K K K 3 ok 3K K 3K oK o ok K K ok koK o KK KK KK KK
FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 8

- - o - - — - - - - - - - S W W G e G S e ML Mm T e S R SD S  em W o e e S e n e L oo e

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.189
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA ARER(ACRES) = 11.65 SUBAREA RUNOFF(CFS) = 14.03
TOTAL AREA(ACRES) = 26.74 TOTAL RUNOFF(CFS) = 32.91
TC(MIN) = 27.59

5k 3 3k 3Kk oK K ok K oK 3 K 3K 36 oK K K 3K e oK 3K oK oK oK oK K oK K o 3K K oK 3 o KK o 3K K K K K KK K K KK K K K 3K K KK KK KKK K K KOk K
FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREAR<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<K

DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.8 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 13.2

UPSTREAM NODE ELEVATION = 365.00

DOWNSTREAM NODE ELEVATION = 325.00

FLOWLENGTH(FEET) = 1370.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 32.91

TRAVEL TIME(MIN.) = 1.73 TC(MIN.) = 29.32
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33K 3K ok ok 3K 3K 3 3 KK K 3K oK 3K oK 3K KKK KK KK KKK KKK KKK KK KRR K KKK KKK ROk K okook ok X
FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 8

mo=o=mEEES -—"-—"—'—-'-—--."-"‘"—-.—"’—"-“—"—".—"—"’--—-.."_“._-—."—-—--"...—-““——"—.".—"‘_‘:..‘-_—..."-“'...“-."-"—"'-“———-"-—"‘—"-—"-—"-—"’—"-—“—-.."‘—-—"“—.."=-"-_=——‘"—"""-

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.105
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 14.05 SUBAREAR RUNOFF(CFS) = 16.26
TOTAL ARER(ACRES) = 40.79 TOTAL RUNOFF(CFS) = .49.17

TC(MIN) = 29.32

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

€ CC LKL C LR C L EL KL LKL LK LLLLLLLI I P33 D335 55 353555555555555555 555555
(C) Copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:

BSI CONSULTANTS

LK CLLLCLLKKLLEDD DD D000 00000300000 5000 5030000 5555>>

XXk ¥ KX Xk kX XDESCRIPTION OF RESULTS % 3 3¥% % ok kK 3 3 3k 3 3 33K 33K 4 K 3 o ok 3 ok 3k 3 ok ok 3K KKK KoK oK K K ok Kok K

* CITY OF SANTEE *

* 100-YEAR RUNOFF *
* BASIN G SEPTEMBER 1989 *

2 3k ke 3k 2 sk ok K K K 2k 3 K 3 Ok ok K 3K 3K kK 3K 3k ok sk sk 3k ok K K 3k 3K 3K 3K K 3Kk K 3 3k 3 3K 3K 3k 3K 5k 3k 3 3k 3K 3K 3 3K Kk 3K 2Kk 3K 3K 3k 3 K 3 3k ok ok K oK oK 3k KK K K K

TS Al e e me e e e G e S e T G e e Y o T e e e e e e e e w4 e . S e o . . . - — -

1985 SAN DIEGO MANUARL CRITERIA

USER SPECIFIED STORM EVENT(YEARR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.700

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

L CLLLCLLLCKCLLLCKCLLCLLLLEDODOOO000 000003000000 000 3000005555555 >

Advanced Engineering Software [RES]
SERIAL No. I0723I
VER. 3.4A RELEASE DATE: 4/22/86

LKL CLCLCLLCKKLLDDDOOD00 00000000000 0000000000595 5555>>

KK K HOK 3K K 3K K 3 oK K K KK 3K 30K KK K 0K K K 3K K 3K 3k 3K K 3K o 3 3K 3 k3K 3 3K K 3 K 3K 3K 3K K KK 3K k3K K o 3K oK 3 3 0K 3 K OK 3K oK oK oK
FLOW PROCESS FROM NODE 1.00 TC NODE 2.00 IS CODE = 2

>>>>>RATIONAL METHOD INITIAL SUBARER ANALYSIS<<<<<

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
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XX

* X

-

X X

WITH 10-MINUTES ADDED = 12.32(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 500.00
UPSTRERM ELEVATION = 1001.00
DOWNSTREAM ELEVATION = 725.00
ELEVATION DIFFERENCE = 276.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.977
SUBAREA RUNOFF(CFS) = 22.91
TOTAL AREA(ACRES) = 12.80 TOTAL RUNOFF(CFS) = 22.91

————————————— e T T T T L LTt S LS L EE L L ESE AL P EL AL R bbb
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<K<K
>>>>>TRAVELTIME THRU SUBAREA<{<<KK

UPSTREAM NODE ELEVATION = 725.00

DOWNSTREAM NODE ELEVATION = 595.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1500.00
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBRREA(CFS) = 22.91

FLOW VELOCITY(FEET/SEC) = 8.04 FLOW DEPTH(FEET) = .48
TRAVEL TIME(MIN.) = 3.11 TC(MIN.) = 15.43

N——————— et T T T TT T EIL L E LA S LS SRS L LR L kbbbt bb
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 8

.._----——-_——-————-.---_-_-_--..-..-._--——_-—_——-...—..-——..—-.—--...-.._.._—.-—.._-._...-.....-..

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.439
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 56.56 SUBARER RUNOFF(CFS) = 88.16
TOTAL ARER(ACRES) = 69.76 TOTAL RUNOFF(CFS) = 111.06

TC(MIN) = 15.43

K KK K KK KKk KoK oK oK oK oK oK KKK K 3K o o K KK K KK K R oK oK ok oK oK KK R KK KKK KK KKK K K KK KK KK KKK KKK KoKk oKk
FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 5

.-..-_-----——-—-———-——.—-—---——-—.—-.—_.—_-—_-—--_-—————-——.—------_-...--—.--——--_—.._

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<KK
>>>>>TRAVELTIME THRU SUBAREA<<<KK

UPSTREAM NODE ELEVATION = 595.00

DOWNSTREAM NODE ELEVATION = 520.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1400.00

CHANNEL BASE(FEET) = 5.00 *zZ" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBARER(CFS) = 111.06

FLOW VELOCITY(FEET/SEC) = 10.94 FLOW DEPTH(FEET) = 1.33

TRAVEL TIME(MIN.) = 2.13 TC(MIN.) = 17.56
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————— e T L L L e bbb bt b bbbl b
FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.164

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBARER AREAR(ACRES) = 88.22 SUBAREA RUNOFF(CFS) = 125.60

TOTAL AREA(ACRES) = 157.98 TOTAL RUNOFF(CFS) = 236.66
TC(MIN) = 17.56

———————— ettt TS TTI TR LI L LIS E L E LA E R b bbb b bbb
FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<K<KKK

momsmoZRERRES

TSI OSRERSTIRERTES RS RNETEES- _“‘—.—."‘__._“-—_."“——-_".——-2-.“-—"'—"‘--—"'—-"——-'—-."‘-."'—"—-.—"_.‘-.".-.".."-"“:..-""""‘—"

UPSTREAM NODE ELEVATION = 520.00

DOWNSTREAM NODE ELEVATION = 462.00
CHANNEL LENGTH THRU SUBRREA(FEET) = 1600.00
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) 7.00

CHANNEL FLOW THRU SUBRREA(CFS) = 236.66
FLOW VELOCITY(FEET/SEC) = 11.65 FLOW DEPTH(FEET) = 2.17
TRAVEL TIME(MIN.) = 2.29 TC(MIN.) = 19.85

N—————————e et e T T T T T T L R R B L R b b b bbbt b bt
FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 8

_—_—----———————-_-.-......_.._..-..—_..---—_—__-..._--_-..._-.—_—...._—-.-——-—---.-....-_-.......__

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.923

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBARER AREA(ACRES) = 108.45 SUBARER RUNOFF(CFS) = 142.67
TOTAL AREA(ACRES) = 266.43 TOTAL RUNOFF(CFS) = 379.33

TC(MIN) = 19.85

Sk KoK KoK o o 3K oK 3K o K KK KK K K 3K 5K oK oK oK oK 3K 3K K K KK K KoK oK oK K 3K K K KK KKK KKK K KKK KKK KR Kok Ok KKk
FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 5

—.._—_—-....—--—-—--..-..-.........._.---.—-—-———--_-——_-_-.—-_..—_----—-.—---.-..-.-—_--_...._.....

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBARER<<K<KK

UPSTREAM NODE ELEVATION = 462.00

DOWNSTREAM NODE ELEVATION = 430.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 900.00 - o
CHANNEL BASE(FEET) = -3.00 "Z" FACTOR = 1.500
MANNINGS FACTOR = .013 MAXIMUM DEPTH(FEET) = 3.50
CHANNEL FLOW THRU SUBAREA(CFS) = 379.33

FLOW VELOCITY(FEET/SEC) = 25.86 FLOW DEPTH(FEET) = 2.28
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TRAVEL TIME(MIN.) = .58 TC(MIN.) = 20.43

K 3k ok KR Kk K KK 3K K K HOR K o o K 3 K ok oK ok 3K ok K oK oK K ok ok R 3k oK oK K o KK K o K 3k ok K K o oK 3K oK 3 oK K 3 3k K ok o oK oK ok ok ok ok ok o K
FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 8

S S S e S N e e S e T T T I T T e e e T T T S I T R T S S ek e T T I T I T S e e e I T T S T e N S A A s m o Em e s

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.870
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREAR(ACRES) = 30.10 SUBARER RUNOFF(CFS) = 47.50
TOTAL AREAR(ACRES) = 296.53 TOTAL RUNOFF(CFS) = 426.83

TC(MIN) = 20.43

KoK K 3K oK K ok K ok K K ok ok b ok A 2K ok 3K 2 K ok 3 oK 3 o o 3 ok ok o ok K oK 3K 3 oK KK 3K 3 K 3K 3K K K 30K 3K KKK Kok 3Kk 3 3k K ok oKk Kk KK oK ok KOk K ok k
FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<KK
>>>>>TRAVELTIME THRU SUBARERA<K<K<KK

UPSTREAM NODE ELEVATION = 430.00

DOWNSTREAM NODE ELEVATION = 390.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1150.00
CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 1.500
MANNINGS FACTOR = .013 MAXIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA(CFS) = 426.83

FLOW VELOCITY(FEET/SEC) = 25.98 FLOW DEPTH(FEET) = 2.23
TRAVEL TIME(MIN.) = .74 TC(MIN.) = 21.17

o8 5K oK K oK K oK oK oK K oK oK 3K oK K oK 3K 3 3K K K K K K 3 30K 3K K 3K K K K KK 3K 33K 3K KK K K 3K K KK 3 5K K K KK 3K K oK K oK KK XK K K K K ok K X
FLOW PROCESS FROM NOD 15.00 TO NODE . 20.00 IS CODE = 8

- . e . .- —— . n e W WA G em W W e e e e W M M M M MR em e R R WA M e e e e e W R M e e e e -

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.805
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBARER AREA(ACRES) = 79.48 SUBAREA RUNOFF(CFS) = 122.60
TOTAL AREA(ACRES) = 376.01 TOTAL RUNOFF(CFS) = 549.43

TC(MIN) = 21.17

K R oK KK S K oK K K KK K 3K K 3K K K oK 3K 3K K oK oK k3K 3K K 3K 3K K K oK K o K oK 3 3K oK K 3K K K 3K oK K 3K KKK K K 3K KK 3Kk oK K 3K oK K oK KK KoK XK X
FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBARER<<K<<K

T - —— o —_ T W —. T~ —_————————————— e R R R N RN R N NN NN I N I DS ST e e

UPSTREAM NODE ELEVATION = - 390.00

DOWNSTREAM NODE ELEVATION = 382.00

CHANNEL LENGTH THRU SUBARREA(FEET) = 350.00
CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 1.500
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MANNINGS FACTOR = .013 MAXIMUM DEPTH(FEET) = 8.00
CHANNEL FLOW THRU SUBAREA(CFS) = 549.43

FLOW VELOCITY(FEET/SEC) = 23.97 FLOW DEPTH(FEET) = 2.80
TRAVEL TIME(MIN.) = 24 TC(MIN.) = 21.41

****************************************************************************

FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 8

T TS e S e e e o n e . "~ - - - = - - - - o~ o o -
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.784
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 7.60 SUBARER RUNOFF(CFS) = 11.64
TOTAL AREA(ACRES) = 383.61 TOTAL RUNOFF(CFS) = 561.07
TC(MIN) = 21.41

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 5

T M L e S T MR T e s e e e Gn e e e e T 6 W G e = e M . = e = - - . - N - = . - o

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<K<K

R P N T S N S S T N T I S I 55 55 S o i oy ooy e o I e e S S I A T S S T e e T S S T IR T mm i m o mm e e s e e o = o
S A2 22 2 2t 123 ¢+ 53535 5 3
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UPSTREAM NODE ELEVATION = 382.00

DOWNSTREAM NODE ELEVATION = 345.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1500.00
CHANNEL BASE(FEET) = 12.00 "Z" FACTOR = 1.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBAREAR(CFS) = 561.07

FLOW VELOCITY(FEET/SEC) = 12.92 FLOW DEPTH(FEET) = 2.91
TRAVEL TIME(MIN.) = 1.93 TC(MIN.) = 23.35

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 8

T o o I o M R T o T e m o - " = . = = - . =~ — - — -~

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.633
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBARER AREA(ACRES) = 43.80 SUBARER RUNOFF(CFS) = 63.43
TOTAL ARER(RCRES) = 427.41 TOTAL RUNOFF(CFS) = 624.50
TC(MIN) = 23.35

****************************************************************************

FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = &
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING USER-SPECIFIED PIPESIZE<<<KK

DEPTH OF FLOW IN 60.0 INCH PIPE IS 34.6 INCHES
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PIPEFLOW VELOCITY(FEET/SEC.) = 26.6

UPSTREAM NODE ELEVATION = 345.00

DOWNSTREAM NODE ELEVATION = 335.00
FLOWLENGTH(FEET) = 250.00 MANNINGS N = .013

GIVEN PIPE DIRMETER(INCH) = 60.00 NUMBER OF PIPES = 2
PIPEFLOW THRU SUBARREA(CFS) = 624.50
TRAVEL TIME(MIN.) = .16 TC(MIN.) = 23.50

KA K 3K ok oS ok Kk KK ok ok ok sk o ok 3K o 3k 3Kk KoK 3K K 3k 3K 3K K 3K 3K 3k K K K K 5K K 5K 3K 3K 3 3K 3 3K K 3k ke 3K oK 3k oK 3k K 3k 3K 3K K K oK K oK 3 3k ok ok ok ok ok oK
FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 8

T N S M S M e I T L AL L M e T e e e e e . - T . . e A W Y - - . o— - - - —

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.622
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 23.14 SUBARER RUNOFF(CFS) = 33.36
TOTAL ARER(ACRES) = 450.55 TOTAL RUNOFF(CFS) = 657.86
TC(MIN) = 23.50

K e K ok K Sk K kK oK kK sk R KK KK KK 3K 3 KK oK oK oK ok oK o K KKK 3K 3Kk K KK KoK o K K 3K oK K 3K oKk oKk K K oK oK ok oK KK K
FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 5

R R T T R T R T T O I T T N I T D o I o T o o I I o o o o N 0 o T I T S N T e S A A T M SN N st oo e S o e e e s o o e A 2 o o
B i e e R e S L T 3 2 P R e e e T

UPSTREAM NODE ELEVATION = 335.00

DOWNSTRERM NODE ELEVATION = 319.00

CHANNEL LENGTH THRU SUBARER(FEET) = 1200.00

CHANNEL BASE(FEET) = 16.00 "Z" FACTOR = .000
MANNINGS FACTOR = .013 MAXIMUM DEPTH(FEET) = 6.00
CHANNEL FLOW THRU SUBAREA(CFS) = 657.86

FLOW VELOCITY(FEET/SEC) = 18.97 FLOW DEPTH(FEET) = 2.17
TRAVEL TIME(MIN.) = 1.08 TC(MIN.) = 24.56

3K 3Kk oKk Kok Sk kK ok K K o K KK K K K koK K oK 3 KKK oK K oK 3K K ok K K 3k 3k ok 3 ok KK Kok oK ok ok ok 3 ok K 3k ok K K KOk K ok oK 3K K K o ok ok o K
FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.548
SOIL CLASSIFICATION IS "D"
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .7000

SUBAREA AREA(ACRES) = 29.80- SUBAREA RUNOFF(CFS) = 53.16
TOTAL AREA(ACRES) = 480.35 TOTAL RUNOFF(CFS) = 711.02
TC(MIN) = 24.56

END OF RATIONAL METHOD.ANALYSIS






BASIN_H ’ Page 1

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

<<<<<<<<<<(<<<<<<<<<<<<({<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
(C) Copyright 1982,1986 Advanced Engineexring Software [RES]
Especially prepared for:
BSI CONSULTANTS

€L {CLLLLLLLLLLLLLLLLLLKLKLLKLKKKLLKKLKKLEDDOO0000000000000000000000000500250555

XXKKKKKKKKKDESCRIPTION OF RESULTSH KKK KKK K Kok KKK KK K KA KK K ok ok ok ok ok ok ok ok ok ok o ok o ok ok ok ok o k

* CITY OF SANTEE *

* 100-YEAR RUNOFF *
* BASIN H SEPTEMBER 19589 *

3 3 ok 2K K 3 3¢ 3 kK 3K 3k 2k 2K K 3K 2k 3k 3K 2 Ak 3k 3k 2K K K K 3k 3k K 3K K K K 4 K K 3k 3K ok K K K K K K K K K K K 3K K K KK K K K K K K K 30K K K KK K K K K K

- - 4 - W . . W W e e e WD W e e MW GR R M A S M W W e W G e WG e e e R W e W R W W N R e R G e T e A A e e e R WS e e e W e e

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

{{CLLLLLLLLLLLLLLLLLLLLLLLLLLKKLKKKLKKLDDDO200000000022000022200002200050525>

Advanced Engineering Software [AES]
SERIAL No. 107231
VER. 3.4A RELEASE DATE: 4/22/86

€ {<LLLLLLLLLLLLLLLLLLLLLLCKLKKLKKKLKLKKKLEDOODD00000000000000000000000055555555>

KoK ok koK K oK K ok K oK oK 3 3K KK K KoK 3K K 33K 3K 3K K 3 K 3K 3K 3 oK 3K oK 3K oK 3K K oK K 3 o kK 3K 3 3K 3K K ok 33K K oK koK ok K oK ok ok K K K K K oK 3k KO K K
FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 2

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
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WITH 10-MINUTES ADDED = 11.59(MINUTES)

INITIAL SUBARER FLOW-LENGTH(FEET) = 500.00
UPSTREAM ELEVATION = 651.00
DOWNSTREARM ELEVATION 525.00

ELEVATION DIFFERENCE 126.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.983

SUBARER RUNOFF(CFS) = &.66
TOTAL AREA(ACRES) = 2.60 TOTAL RUNOFF(CFS) = 4.66

****************************************************************************
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 5

-._-.--._----...——..—-.—..-..---.—_-_......-_—..-__....-__-...-_--———----_—_-_—-—-—..—-—..—..-._.._.

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

___.._._........__._..__._.._._.._..._....__-.,-_-.....__-..__..__...__.._.......-__...-_.-_..._.._._...._..-_-_-...__...._
.._-._-_..-__-.——-———_——_--—-—_-—‘--—.—-..---._——.———._—_—.-—._—_._....._’..—_-_..--.—..—-.-._-__..

UPSTREAM NODE ELEVATION = 525.00

DOWNSTREAM NODE ELEVATION = 465.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 550.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000

MANNINGS FACTOR = ,030 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 4.66

FLOW VELOCITY(FEET/SEC) = 6.36 FLOW DEPTH(FEET) = .61
TRAVEL TIME(MIN.) = 1.44 TC(MIN.) = 13.03

****************************************************************************
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 8

--...---_.-..-.-—---—-.--—-..--—..—-—_-_----—-----......---—_—---_--—---—_—_----———..—_-__

=======================================================:::::::::::::::::-—:-

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBARER AREA(ACRES) = 19.00 SUBAREA RUNOFF(CFS) = 31.57
TOTAL AREA(ACRES) = 21.60 TOTAL RUNOFF(CFS) = 36.23

TC(MIN) = 13.03

***********************************************************************x****
FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 6

_...-_—_-_--_—-———--_—--_-.—-._—__.-_—_—_—-.—.._..----...-..——-..—--—-_—_——---—_--—---_-_

_-._——._........__-..—--.._—_-.--....—.-_—-._.—_--—--—-_-_.—_..—..—-——.——..-.——...-..-.—.-—..-.———..-_-....-
-.._.—...—~.—_..-..-——_—--....—-._-._-...—-.._—.._-.—.-_-———_--————-—_-———_—-—-_‘_—-—_.._.-...-—._.—..

UPSTREAM ELEVATION = 465.00 DOWNSTREAM ELEVATION = 438.00
STREET LENGTH(FEET) = 450.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 20.00 STREET CROSSFALL(DECIMAL) = .1000
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 51.56
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
- THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .68
HALFSTREET FLOODWIDTH(FEET) = 6.78
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AVERAGE FLOW VELOCITY(FEET/SEC.) = 11.10
PRODUCT OF DEPTH&VELOCITY = 7.59
STREETFLOW TRAVELTIME(MIN) = .68 TC(MIN) = 13.71

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.574

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 15.59 SUBARER RUNOFF(CFS) = 30.65
SUMMED AREA(ACRES) = 37.19 TOTAL RUNOFF(CFS) = 66.88
END OF SUBARER STREETFLOW HYDRAULICS:

DEPTH(FEET) = .76 HALFSTREET FLOODWIDTH(FEET) = 7.50
FLOW VELOCITY(FEET/SEC.) = 11.78 DEPTH*VELOCITY = 8.91

****************************************************************************

_..---._--..._.---—_....-.---_-...--.._————_-._-._..-..-..—_

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<LKK
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 20.9

UPSTREAM NODE ELEVATION = 438.00

DOWNSTREAM NODE ELEVATION = 335.00

FLOWLENGTH(FEET) = 1650.00 MANNINGS N = .,013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 66.88

TRAVEL TIME(MIN.) = 1.31 TC(MIN.) = 15.02

****************************************************************************

*

23 3 3 3 o S T X T ¥ B

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 8

..-—_-._.._-.-—--.—--._-.......—-—_.-_......—-—-—_—..-—-_...._-._-._—-..-..——————----_—_—-_——---...

--._.-.—-—..—---—.—..——__-._-.._—-_-__-.__-_...__._....._-.........-.._..
._.--—.._.-._—-.._,..--.—-.———..-._-_..—-—_.—_...._......_-.—....-._-._.._....—.....-..-._...—_..

100 YEARR RAINFALL INTENSITY(INCH/HOUR) = 3.369
SOIL CLASSIFICATION IS "p"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 57.67 SUBAREA RUNOFF(CFS) = 106.87
TOTAL AREA(ACRES) = 94 .86 TOTAL RUNOFF(CFS) = 173.76

TC(MIN) = 15.02

**********x****************************************************************
FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 5

..-._.._-.-——..-_-...._-._.......-....—_.....-.———-—---_-.—---_----------—-_..-..._—_..-....-_.._-.._..-

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

_..-....._-_--.==--.=.~—--.......—..—.—-._.—==_.-_=_—-—=-—=—--———.———.—————.—....._--—_

UPSTREAM NODE ELEVATION = 335.00

DOWNSTREAM NODE ELEVATION = 322.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1450.00

CHANNEL BASE(FEET) = 6.00 "Z" FACTOR = . 000
MANNINGS FACTOR = .013 MAXIMUM DEPTH(FEET) = 5.00

CHANNEL FLOW THRU SUBAREA(CFS) = 173.76
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FLOW VELOCITY(FEET/SEC) = 12.89 FLOW DEPTH(FEET) = 2.25

TRAVEL TIME(MIN.) = 1.87 TC(MIN.) = 16.90

35 3k oK 3K ok 3 K 3K KK KR KK 3 oK oK 3 K 3K oK K K 3 K 3k 3K K 3K 3K K oK 3Kk ok K K 3K K oK oK o oK K oK K oK oK K K 3K ok ok ok o ok o ok ok ok K ok sk ok ok ok ok ok
FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 8

== === T I I Tt Pyt T P E P T PR AR A R P A P g R

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.123

SOIL CLASSIFICATION IS "D"
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .7000
SUBAREA AREA(ACRES) = 20.30 SUBAREA RUNOFF(CFS) = &4.38

TOTAL RREA(ACRES) = 115.16 TOTAL RUNOFF(CFS) = 218.14
TC(MIN) = 16.90

- " T . W W o i e e e A S i i e S P mm e s e e S S mm S e I gem DN S S N N ST S N ST DN S SN S S MR T D e o om oo S o e o s e gme o o o 4w Mt o g o mmomm oo

END OF RATIONAL METHOD ANALYSIS
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.-.._.—--..—.._————---.=_....—_....-_.....-._._—..—..————:-...—:.._..._.._—.-..-.—_—-.——-—.__._._:.—_—_-..=-._.____...

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

<<<<<<<<<<<<<<<<<<<<(<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
(C) Copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:
BSI CONSULTANTS

(<<<<<<<<<(<<<<<<<<<<<<<<<<<<<<<<<<(<<>>>>)>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

*AXA A3k ¥ *XDESCRIPTION OF RESULTS ¥ ¥k Kokt ks kok 3k K ok ok ok ko ok ok KoK Kok ok Kok ok ok ok oK K o ok ko

* CITY OF SANTEE *
* 100-YEAR RUNOFF *
* BASIN I SEPTEMBER 1989 x*

****************************************************************************

---—-_——-—-————-—-_—_---_-—-_-._--.-...-—.-_—....__...-..-._..-._-_.._...__—.._.._-_—_.....-.-._....._....

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>)>>>>>>>>>>>>>>>>>>>>>>>>>>>

Advanced Engineering Software [AES]
SERIAL No. 107231
VER. 3.4A RELERSE DATE: 4/22/86

<<<<<<<<<<<<<<<<(<<<<<<<<<<<<<<<<<(<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

HHCRAAAAAAARAAR A KA KK KA AR KA KKK KA KA KA K A K KK A K KK K K K 3ok ook ook oK 3 3ok ok oo o
FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 2

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
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WITH 10-MINUTES ADDED = 12.76(MINUTES)

INITIAL SUBARER FLOW-LENGTH(FEET) = 900.00
UPSTREAM ELEVATION = 650.00
DOWNSTRERM ELEVATION 475.00

it

ELEVATION DIFFERENCE 175.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.743
SUBARER RUNOFF(CFS) = 11.79
TOTAL AREAR(ACRES) = 7.00 TOTAL RUNOFF(CFS) = 11.79

sk 3 3k ok 3K ok ok oK oK Kk KKK K ok K oK ok 3k 3Kk sk ok K K ok 3K K K 3K 33K ok o oK koK o K oKk ok ok oK 3 ok K K oK 3K ok oK 3k K ok oK ok K K K K KK K K K 3K ok KK KK
FLOW PROCESS FROM NODE 2.00 TO NODE 5.00 IS CODE = )

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<K<<KK
>>>>>TRAVELTIME THRU SUBARREA<<K<<LK

UPSTREAM NODE ELEVATION = 475.00

DOWNSTREAM NODE ELEVATION = £50.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00

CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBAREAR(CFS) = 11.79

FLOW VELOCITY(FEET/SEC) = 5.13 FLOW DEPTH(FEET) = .40
TRAVEL TIME(MIN.) = 1.95 TC(MIN.) = 14.71

3K KK KK oK K KK oK K oK 3 oK oK Kk 3K 3. 5K 36 K K 3 oK K 3K 3K 3K 3k oK 3 ok 3k K oK oK 0K 3K KoK 3K oK 3K 3K K K K ok KK oK K ok K K KKK K oK K oK K K KK K
FLOW PROCESS FROM NODE 2.00 TO NODE 5.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.4&15

SOIL CLASSIFICATION IS "D"
SINGLE FRMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBARER AREA(ACRES) = 1.99 SUBAREAR RUNOFF(CFS) = 3.74
TOTRL AREA(ACRES) = 8.99 TOTAL RUNOFF(CFS) = 15.53
TC(MIN) = 14.71

KKK KRR KK KK KKK KR KRR KKK K R KRR KK K KK KK K o K K KK Ko
FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBARER<{<<KKK

UPSTRERM NODE ELEVATION = 450.00

DOWNSTREAM NODE ELEVATION = 335.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 2000.00

CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBARER(CFS) = 15.583

FLOW VELOCITY(FEET/SEC) = 6.27 FLOW DEPTH(FEET) = .42

TRAVEL TIME(MIN.) = 5.32 TC(MIN.) = 20.03
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FLOW PROCESS FROM NODE = 5.00 TO NODE 10.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.799

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBRREA AREAR(ACRES) = 31.52 SUBARER RUNOFF(CFS) = 48.52
TOTAL AREA(ACRES) = 40.51 TOTAL RUNOFF(CFS) = 64.05
TC(MIN) = 20.03

ok ok ok o K K o o ok 3K o K K 3K o S KK KKK KKK K K 3K 3K K 3K oK KKK KR 3K K K R K K KKK KK KKK KK HOKKOK KK KKk KK ok ok Kok K
FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 2

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.18(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 750.00
UPSTREAM ELEVATION = 671.50
DOWNSTREAM ELEVATION = 485.00
ELEVATION DIFFERENCE = 186.50
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.857
SUBAREA RUNOFF(CFS) = 8.68
TOTAL AREAR(ACRES) = 5.00 TOTAL RUNOFF(CFS) = 8.68

o ok KK K K K K KK KK KKK R oK oK oK oK K oK KoK K KK 3 3K oK ok Sk ok o o KK KK oK oK ok Kok KK oK ok KK K oK K KK K oK oK KR KK KK K oK K
FLOW PROCESS FROM NODE 12.00 TO NODE 15.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW< <LK
5>3$>>>TRAVELTIME THRU SUBARRER<<<K<LK

UPSTREAM NODE ELEVATION = 485.00

DOWNSTREAM NODE ELEVATION = 480.00

CHANNEL LENGTH THRU SUBAREAR(FEET) = 350.00
CHANNEL BASE(FEET) = 5.00 nz" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBAREA(CFS) = 8.68

FLOW VELOCITY(FEET/SEC) = 3.26 FLOW DEPTH(FEET) = .45
TRAVEL TIME(MIN.) = 1.79 TC({MIN.) = 13.97

ok o o K KK K KKK K R oK oK KK 3K 3K K 3K KK oK 5K oK KK K3 3K K oK oK o K KK KKK KK K KK KKK KK KKK KKK KKK K KKK KOk ok
FLOW PROCESS FROM NODE 12.00 TO NODE 15.00 IS CODE = 8

100 YEBR RAINFALL INTENSITY(INCH/HOUR) = 3.530
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
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SUBAREA AREA(ACRES) = 8.00 SUBARER RUNOFF(CFS) = 12.71
TOTAL ARER(ACRES) = 13.00 TOTARL RUNOFF(CFS) = 21.39
TC(MIN) = 13.97

KKK KA KRR KKK KKK K KKK KKK KKK KKK KKK K 3 K K KKK KKK KoK oK KKK K oK KKK K KKK K o K Kok %
FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 24.000
DEPTH OF FLOW IN 24.0 INCH PIPE IS 11.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 14.8

UPSTREAM NODE ELEVATION = 480.00

DOWNSTREAM NODE ELEVATION = 400.00

FLOWLENGTH(FEET) = 1600.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREAR(CFS) = 21.39

TRAVEL TIME(MIN.) = 1.80 TC(MIN.) = 15.77

K KK KK KKK 3K K KK K K 3K 3K 5K 3K 3K 3K 3 KK o K K ok K 3K K K K 3 KK K Sk Sk 3K K K 3K K KK K K 3K 3K oK K 3K K ok 3K K oK oK 3K oK K oK K oK K K K oK K K
FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 8

S e e e e e e W e e . . . W e e A T e e e W e Tm MR e W e e e e e s e e e e e . e - . - .

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.265
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBARER AREA(RCRES) = 25.00 SUBAREAR RUNOFF(CFS) = 36.73
TOTAL AREA(ACRES) = 38.00 TOTAL RUNOFF(CFS) = 58.12
TC(MIN) = 15.77

K oK KK KK KK KK K K K K 303K ok 3 K K K oK K ok sk ok ok K 3k KoK ok ok 3k oK K O 3K 3K KK K K 3K 0K K 3K K K 3K KK 3K oK 3K KoK ok K K K K oK KK K K K K
FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.7 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 16.0

UPSTRERM NODE ELEVATION = 400.00

DOWNSTREAM NODE ELEVATION = 377.00

FLOWLENGTH(FEET) = 700.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 58.12

TRAVEL TIME(MIN.) = .73 TC(MIN.) = 16.50

30K KKK KK KK KKK KKK 33K K KK oK K oK 3K 3 oK K ok 3K K 3K ok 3k 3K 3K K K oK oK ok ok K K 5K 3K K K 3 K KOk o ok ok 3 ok 3 3K K oK oK K oK oK K K ¥ K 3K K KK K
FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 8

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.172
SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBARER AREA(ACRES) = 17.45 SUBAREA RUNOFF(CFS) = 24.91

TOTAL AREA(ACRES) = 55.45 TOTAL RUNOFF(CFS) = B3.03
TC(MIN) = 16.50

354 5 3 o K 3K KK 3K K K ok K 3K K K o 3K K 3 oK 3K oK K ok K 3 oK 3K K K K oK ok 3k 3 K sk oK 3k ok KOk ok ok ok K K ok oK ok ok oK ok 3k oK K o ok ok 3K oK o oK oK K oK K K
FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<KK
>>>>>TRAVELTIME THRU SUBARER<K<<KK

UPSTREAM NODE ELEVATION = 377.00

DOWNSTRERM NODE ELEVATION = 335.00

CHANNEL LENGTH THRU SUBRREA(FEET) = 2000.00

CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000
MANNINGS FACTIOR = .030 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBARRER(CFS) = 83.03

FLOW VELOCITY(FEET/SEC) = 7.16 FLOW DEPTH(FEET) = 1.46
TRAVEL TIME(MIN.) = k.65 TC(MIN.) = 21.15

3 3 3K 3 3 ok oK oK 6 3K K KK oK K o KK K 6 oK o K KK K oK 3K K oK oK o oK o oK K oK K 2K K oK oK K oK oK ok oK o KK oK K oK KK K oK K K K oK K K K K
FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 8

- . e W M A W R A A e A e S W e S e NN W e e W R M G Em e e M e e Gm e G e W e e R W e W e e e G R e e e e e e SE T e e e T e e e e e
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.702
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBRRER AREA(ACRES) = 61.07 SUBARER RUNOFF(CFS) = 90.76
TOTAL ARREA(ACRES) = 116.52 TOTARL RUNOFF(CFS) = 173.78
TC(MIN) = 21.15

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

- ——— - S v T G e M e M M e M e S M e W A S S e W M M G4 MW MR S S W T MW T M Tm mmomm oo mm oo G A e o S e e e

€L LLLLLLLLLLLLLLLLLLLLLLLLLLLLKLLKLKDIDDIIDDDDIDIDDD2ID5335355335>3>>>>>>>5>>
(c) copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:
BSI CONSULTANTS

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>5>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

*khk XXk *xx*x*DESCRIPTION OF RESULTS********************************************

* CITY OF SANTEE *

* 100-YEAR RUNOFF *
* BASIN J NOVEMBER 1989 ~*

****************************************************************************

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<(<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

Advanced Engineering Software [AES]
SERIAL No. I0723I
VER. 3.4A RELEASE DATE: 4/22/86

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

****************************************************************************

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 2

————— o — o - -~ " 4" v M M e MM ST At MRS MM MM M TEEEEERIIEISSIZSSISS
_.__——--——-————-—_-_..__:-__-_—_.—_-——_———.—_..__-_.-..—---—-—-——.———-——-.——_-—_.—.——_-—

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
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WITH 10-MINUTES ADDED = 11.77(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 700.00
UPSTREAM ELEVATION = = 985.00
DOWNSTREAM ELEVATION = 725.00
ELEVATION DIFFERENCE = 260.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.943
SUBAREA RUNOFF(CFS) = 8.87
TOTAL AREA(ACRES) = 5.00 TOTAL RUNOFF(CFS) = 8.87

****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 5
>>5>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<KK

o - o " Vo G e . e e e W A W M W W WD ML e W T W S e T D T W o w7 T
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[t
TEEERREIRIESS=S

33435 —g—gB-do—f R e R

UPSTREAM NODE ELEVATION = 725.00
DOWNSTREAM NODE ELEVATION = 575.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1150.00
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) =
CHANNEL FLOW THRU SUBAREA(CFS) = 8.87

FLOW VELOCITY(FEET/SEC) = 6.19 FLOW DEPTH(FEET) = .26
TRAVEL TIME(MIN.) = 3.10 TC(MIN.) = 14.87

****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 8

—--..-...—.._..—...——-——...—-.....—...--——_——-—-—_--——-_-__—.._—-——_————..—————-—.—-.——.—.———_.-_-_..
———---—-_——_————_——-——-—-——--—..-.--.——-.—_----_----—--.—--—-—————-—————-——-.——--..

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.391
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA AREA(ACRES) = 30.00 SUBAREA RUNOFF(CFS) = 45.78
TOTAL AREA(ACRES) = 35.00 TOTAL RUNOFF(CFS) = 54.65
TC(MIN) = 14.87

****************************************************************************

FLOW PROCESS FROM NODE 3.00 TO NODE 10.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<<KLL

-—-.-...-.....-..--..-.—_.—-_——__—_.--——.—-——-—--——-...___.--—-._——-————..——..—-—-.--..——..-—-_.—..........
--.....-........-_-—.--.-—-.--._--_-_-—-——_——_——————-..-_._-—-—-.—--——-—————-—--———-——..—__.....

UPSTREAM NODE ELEVATION = 575.00

DOWNSTREAM NODE ELEVATION = 490.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1350.00

CHANNEL BASE(FEET) = 5.00 "z" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBAREA(CFS) = 54.65

FLOW VELOCITY(FEET/SEC) = 9.44 FLOW DEPTH(FEET) = .86

TRAVEL TIME(MIN.) = 2.38 TC(MIN.) = 17.26
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****************************************************************************

FLOW PROCESS FROM NODE 3.00 TO NODE 10.00 IS CODE = 8

-..---.—-.-.._.._-..—_..—..—_-._-..._--..————-—__...........——..—.---...-—-...-—..—-—..-—-.——_—-—__......_..-._—._...
...-_._--.._..._—.-—-—....-.--......_.._-——————_-____--—---_———-—..——_——-..——.———..—_———--._——_..

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.081
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 46.70 SUBAREA RUNOFF(CFS) = 64.75
TOTAL AREA(ACRES) = 81.70 TOTAL RUNOFF(CFS) = 119.41

TC(MIN) = 17.26

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 3

——.——-—_.._.—._.._-—_——.--.-.--..-_-—_.——_—_—-—-——-—-.—————-—a_

- o -
—..__-.....-_—_.—...——-.-—-——-—-.—_--—-———--—--_—-_--—-————-—-——————-——-—_—-—___—_

DEPTH OF FLOW IN 39.0 INCH PIPE IS 27.7 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 19.0

UPSTREAM NODE ELEVATION = 490.00

DOWNSTREAM NODE ELEVATION = 450.00

FLOWLENGTH(FEET) = 1250.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 119.41

TRAVEL TIME(MIN.) = 1.10 TC(MIN.) = 18.35

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 8

.-.....—-..-—_—_--—-———-—-—--_———_——_———_——-.—_.—_-.—_-—-—-——-————-———-..—-.._—-.-..—..--_—_
...--_.—.-_-..—_-————---—-—--——-—--—-—_-_——..-_--———-—-————--——-——-—--.—..-__-..-——.—.._.._.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.961
SOIL CLASSIFICATION IS "D"

SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 27.56 SUBAREA RUNOFF(CFS) = 44 .88
TOTAL AREA(ACRES) = 109.26 TOTAL RUNOFF(CFS) = 164.29
TC(MIN) = 18.35

****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

——.-—_-—_——-——————-—_—_——_-_—-————-—_-——-—-—-——-—-—-——_—..—.--———--—
—‘_-——-_—--.—.—-...—.--.—-....--_--—_—--———-—-——--———---—-—-—_—-—_-.—-.—....
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DEPTH OF FLOW IN 45.0 INCH PIPE IS 33.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 18.6

UPSTREAM NODE ELEVATION = 450.00

DOWNSTREAM NODE ELEVATION = 405.00

FLOWLENGTH(FEET) = 1800.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 164.29
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TRAVEL TIME(MIN.) = 1.61 TC{MIN.) = 19.97

****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 Is CODE = 8

....——_..-———-..--—---_—-—--——-—-.———_——.———-—.—.._...__.-—..—-_..-—_..—-.._—__.-_—.---..—_--..__.
___-_..——.--..-—_—__—_———--.——--_--_.--..——-..-_—..—_-.—..--_——....-—-.--——._.-_-..-—_--__—..__..

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.804
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 46.00 SUBAREA RUNOFF(CFS) = 70.95
TOTAL AREA(ACRES) = 155.26 TOTAL RUNOFF(CFS) = 235.24

TC(MIN) = 19.97

*******************t********************************************************

FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 4
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
5>>>>>USING USER-SPECIFIED PIPESIZE<<<<K

_—_——..----_—---—-—.--._—-..—-——.—_—-——_.———————_——-—————-—_
—__————.—-—.—-_‘———--—_-—-——-——--.————-———o-———-----—-—--—---——

- " - e T
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DEPTH OF FLOW IN 54.0 INCH PIPE IS 34.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 21.7

UPSTREAM NODE ELEVATION'= 405.00

DOWNSTREAM NODE ELEVATION = 395.00

FLOWLENGTH(FEET) = 350.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 235.24

TRAVEL TIME(MIN.) = .27 TC(MIN.) = 20.24

****************************************************************************

FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 8

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

- " AL A Em MM EEETETTESIISIE=SISSR
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.780

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 49.90 SUBAREA RUNOFF(CFS) = 76.31

TOTAL AREA(ACRES) = 205.16 TOTAL RUNOFF(CFS) = 311.55
TC(MIN) = 20.24

****************************************************************************

FLOW PROCESS FROM NODE 29.00 TO NODE 30.00 IS CODE = 2

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

——————— - R M R A M A SRS T M M TR M Em SR RESNTEZZIITZS
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SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.35(MINUTES)
INITIAL SUBAREA FLOW-LENGTH(FEET) = 800.00
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UPSTREAM ELEVATION = 671.50
DOWNSTREAM ELEVATION = 485.00
ELEVATION DIFFERENCE = 186.50
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.823
SUBAREA RUNOFF(CFS) = 27.33
TOTAL AREA(ACRES) = 13.00 TOTAL RUNOFF(CFS) = 27.33

****************************************************************************

FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 Is CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

——-—----—_-—--—_—---—-.——_—_-—-———_--—_---__——_-———-—--——_-—_--—-——---——---_——.
.—_-——.——-—-—---.--...-—.———-—_--—-—-—--—_-—__——_—--—_-—.—-———-—-—----—-—...-—....——_-.-...__-..

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 24.000
DEPTH OF FLOW IN 24.0 INCH PIPE IS 13.7 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 14.7

UPSTREAM NODE ELEVATION = 485.00

DOWNSTREAM NODE ELEVATION = 410.00

FLOWLENGTH(FEET) = 1800.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 27.33

TRAVEL TIME(MIN.) = 2.04 TC(MIN.) = 14.39

****************************************************************************

FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 8

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

___—-—_—--—-——--—_.———-..--_———.—_—_...——_-_-—-_—.—-o———--—--—-.--.--.—-.--..——..-..--_._-_
_—--—-_..-.-—--—..——_—-.——.————-—_--...-----—_-—..-..-.-...-.—_.--..-—-——-—-.—-—--—-.——_—.--—-—--

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.464
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 25.80 SUBAREA RUNOFF(CFS) = 49.15
TOTAL AREA(ACRES) = 38.80 TOTAL RUNOFF(CFS) = 76.48
TC(MIN) = 14.39

****************************************************************************

FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 5
>>55>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<K<<K

e -~ o " T o S Y W W e W AL M R L SR ST aw e T A MR R A AT TRT
_-.—-———--—-———-——-————-——-——__-..—--._.—.....——.._-.-———————-——.———-——-----—-—-—.—_.._.-__

UPSTREAM NODE ELEVATION = 410.00

DOWNSTREAM NODE ELEVATION = 381.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1000.00
CHANNEL BASE(FEET) = .00 "zZ" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 5.00
CHANNEL FLOW THRU SUBAREA(CFS) = 76.48

FLOW VELOCITY(FEET/SEC) = 8.14 FLOW DEPTH(FEET) = 2.17
TRAVEL TIME(MIN.) = 2.05 TC(MIN.) = 16.44

****************************************************************************
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FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 8

—-.—-———_._..--—-—_—.—..-._...—...._..-—-——.._-..__..--_._._..-_--—-——..——-——-—.-—————.-—-..___-....__
__-.-——.._-.......--—.—..-_-——..-—_-——-_-.-._—_-.-..——--——_—-.—_.——..---——-—-.————-—-.-.--...._—......—_

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.179
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 9.64 SUBAREA RUNOFF(CFS) = 16.85
TOTAL AREA(ACRES) = 48.44 TOTAL RUNOFF(CFS) = 93.34

TC(MIN) = 16.44

****************************************************************************

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 5

- - o - T . G D S WS G A G N S D WD A S G R S G A S S e S P ———————— T L L L R R d el

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

- - > " o e M W e e W W M M S Te TR oMwm owmw mm W Lm A TR D ITE
T ET T T NN NN SRS S S E s S s m e e

UPSTREAM NODE ELEVATION = 381.00
DOWNSTREAM NODE ELEVATION = 365.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 500.00
CHANNEL BASE(FEET) = .00 "zZ" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) =
CHANNEL FLOW THRU SUBAREA(CFS) = 93.34

FLOW VELOCITY(FEET/SEC) = 8.94 FLOW DEPTH(FEET) = 2.29
TRAVEL TIME(MIN.) = .93 TC(MIN.) = 17.37

e o o o o o W e e Tw W WA SR WM T M W W W SR T T IR e S TR o e T

-
11112 1 3 2 R R

****************************************************************************

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 8

.--—-—_..—.--—........—.-—-..—.._-..-.——-_-—_....._—....-—-——-——-—-—————_-—_—-___-..
-..—-—-‘-—-—-_--_—-——-—.._—_—_-....--——..-—..-—-.—o---—-.—--—.--—-..

- - ——— o m—
-

43443y

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.068

SOIL CLASSIFICATION IS "D"

INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

SUBAREA AREA(ACRES) = 6.00 SUBAREA RUNOFF(CFS) = 17.49
TOTAL AREA(ACRES) = 54.44 TOTAL RUNOFF(CFS) = 110.82

TC(MIN) = 17.37

———-———---————--—.——_—-—-—_..—--—-.—.._—--..-_—-.--———-—..——-——-..——.—--———-.—

- — - —— W
..-...-..--__—.---—-—...—--—-——_——_---—-—.——-_------—.—_-—-——-————-——————————_-——_.—_--_.—_

END OF RATIONAL METHOD ANALYSIS
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RATTIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

e - ———— RS EEEEEECCEEEEESCrCECESSEEESSCSSSSISESSSSSSSSES
By T T T LT L e e i b

(L LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLDIDDDIIPDDID33323533333335555>>3>>>>>>
(c) copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:

BSI CONSULTANTS‘

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>)>>>>>>>>>>>>>>>>>>

**********DESCRIPTION OF RESULTS********************************************

* CITY OF SANTEE *

* 100~-YEAR RUNOFF *
* BASIN K NOVEMBER 1989 *

****************************************************************************

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.800

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<<<((<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>)>>

Advanced Engineering sSoftware [AES]
SERIAL No. 107231
VER. 3.4A RELEASE DATE: 4/22/86

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

****************************************************************************

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 2

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

__.__-.-.——....-_..-——--.——-—.--——_——--_.———————-_-..._........—-—-—-—--—-————-———-—-—_—_.—_-..._.._.._...
_._..._..‘-————-.———-——-————-_.-.-..-.-..-—...—.._..—-.._..___-—————-—-—-—-——--———--—_...--._....__..

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
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WITH 10-MINUTES ADDED = 12.86 (MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 900.00
UPSTREAM ELEVATION = 1160.00
DOWNSTREAM ELEVATION = 1000.00
ELEVATION DIFFERENCE = 160.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.011
SUBAREA RUNOFF(CFS) = 20.40
TOTAL AREA(ACRES) = 11.30 TOTAL RUNOFF(CFS) = 20.40

****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
>>5>>>TRAVELTIME THRU SUBAREA<<<<<

.—-_.—_——-—-———_—————..—...—-.—_-..-...--—.———.——.—.._—_—--—--——-.—_—-—_
..-_-_.._——--—.——-.—-—_—_—_----_--..—_—.----.-_-_——-——--———-————.——-.—_——_—

UPSTREAM NODE ELEVATION = 1000.00

DOWNSTREAM NODE ELEVATION = 800.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 2300.00

CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBAREA(CFS) = 20.40

FLOW VELOCITY(FEET/SEC) = 7.66 FLOW DEPTH(FEET) = .45
TRAVEL TIME(MIN.) = 5.00 TC(MIN.) = 17.86

****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 8

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

—._.-—-._..-———--———-—-—_——_--———-————-—.—-.—.—_-———.——-———.———-—_
—.--.-.-_-__...————-—-——--_-—_—_-.————.—_——_—--__-—_————————-—-—--—-...-..

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.245
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

- o W Sm =
44431

SUBAREA AREA(ACRES) = 77.50 SUBAREA RUNOFF(CFS) = 113.17
TOTAL AREA(ACRES) = 88.80 TOTAL RUNOFF(CFS) = 133.57
TC(MIN) = 17.86

****************************************************************************

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE = 5

>3>5>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW< <<«
>3>>>>TRAVELTIME THRU SUBAREA<<<<<

_-.._...-._.-—..—_———.———--—.-—_—-——_—-——————--_--——-_————-————————--—-——-—-——-.—_——.—.—.—
..-._-.......-_—..—-——--———_—_—..—-——————--——-—-_—---—-——-————-—-———-—..—-..-..——_——-.—.._—....—

UPSTREAM NODE ELEVATION = 800.00

DOWNSTREAM NODE ELEVATION = 565.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1900.00

CHANNEL BASE(FEET) = 5.00 "2" FACTOR = 2.000

MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBAREA(CFS) = 133.57

FLOW VELOCITY(FEET/SEC) = 15.69 FLOW DEPTH(FEET) = 1.16

TRAVEL TIME(MIN.) = 2.02 TC(MIN.) = 19.88
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****************************************************************************

FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 Is CODE = 8

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

--———--..._—_-.--—-_...-...-.-—-...-.——————-—-_-_-------———-—————-—-—————.—_—-—_—-_—_....-...-.....
......._.............._.._..............._..__..._.-.._-.._........__..........-..-....---_—-—...-....-___.._........___-........_..

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.029
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 69.80 SUBAREA RUNOFF(CFS) = 95.13
TOTAL AREA(ACRES) = 158.60 TOTAL RUNOFF(CFS) = 228.69

TC(MIN) = 19.88

****************************************************************************

FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 Is CODE = 5

——————————————————— PR ————— A e e L L LT L Ll ol bk et ke dhudndedendendedb e

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<K

—..--—_—...-..--———-.—-————.—--.—-—-—-—-—-.--.._..—_.---—-—————————-—————.———_———_-—-——....—..-..-..
.....-............._...-..-—.._-......_..-..__......__-_...-_..__..._.._._.._._—.._............_...._..-....___.._........-.._....._.

UPSTREAM NODE ELEVATION = 565.00
DOWNSTREAM NODE ELEVATION = 475.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 2200.00
CHANNEL BASE(FEET) = 5.00 "zZ" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) =
CHANNEL FLOW THRU SUBAREA(CFS) = 228.69

FLOW VELOCITY(FEET/SEC) = 12.13 FLOW DEPTH(FEET) = 2.06
TRAVEL TIME(MIN.) = 3.02 TC(MIN.) = 22.90

****************************************************************************

FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 8

....————..—-..-..—-——--.———-——-——-—-——_-.—.---_———-—-————.———--——.—--—_-—-.———--—_———_...._
...-.-..—--_—..--.-—-—-———.——-———-—-—----——_—————---——-—-_--—--—————-—-—---—-——_--—_—.—.—

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.764
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 230.00 SUBAREA RUNOFF(CFS) = 286.11
TOTAL AREA(ACRES) = 388.60 TOTAL RUNOFF(CFS) = 514.81

TC(MIN) = 22.90

****************************************************************************

FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 1

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

—————_——_—-——--—-——...——-——--—--—-...-.-—_————-—-———————--———_—_-—_-.-_.-—-..-__......-._
—--....--__...-—--—--—--—---_.-.—--—--————---—--—-———-———————-——-—------_-—.—.——_--__-—

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 22.90

RAINFALL INTENSITY (INCH./HOUR) = 2.76

TOTAL STREAM AREA (ACRES) = 388.60

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 514.81

CONFLUENCE INFORMATION:
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STREAM  RUNOFF TIME  INTENSITY
NUMBER (CFs) (MIN.) (INCH/HOUR)
1 514.81 22.90 2.764

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 1 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:

514.81
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 514.81 TIME (MINUTES) = 22.903
TOTAL AREA(ACRES) = 388.60

Page 4

****************************************************************************

FLOW PROCESS FROM NODE 100.00 TO NODE 110.00 IS CODE = 2

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

- T e W W D S M e W T
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311 11 -4

——————— o -
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SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 11.71(MINUTES)

INITIAL SUBAREA FLOW~LENGTH(FEET) = 700.00
UPSTREAM ELEVATION = 1188.00
DOWNSTREAM ELEVATION = 900.00
ELEVATION DIFFERENCE = 288.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.262
SUBAREA RUNOFF(CFS) = 13.23
TOTAL AREA(ACRES) = 6.90 TOTAL RUNOFF(CFS) = 13.23

sFEESE=ES

****************************************************************************

FLOW PROCESS FROM NODE 110.00 TO NODE 120.00 IS CODE = 5

5>>>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<<<L<

- o~ ——— T A T e AN T M R SR A TR A M ST NERRIES
-_.-_——_..._-_—————--————-———_—_——-.——--_-.-—_-.-----—-—--————--_——---—.—_

UPSTREAM NODE ELEVATION = 900.00

DOWNSTREAM NODE ELEVATION = 625.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1700.00

CHANNEL BASE(FEET) = 5.00 wz" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBAREA(CFS) = 13.23

FLOW VELOCITY(FEET/SEC) = 8.27 FLOW DEPTH(FEET) = .29
TRAVEL TIME(MIN.) = 3.43 TC(MIN.) = 15.13

——— - -
SRISSe-

****************************************************************************

FLOW PROCESS FROM NODE 110.00 TC NODE 120.00 IS CODE = 8

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

.-———--.—_———-.——-——-——--.—————_-—..--——_—-_...-.—--.——-————-—-—————-..-—-.—..-...._-._
——.———..-.-.-————--——..——-.——--_.._..---—.—.—-—_...._....—..—-—.——---——-—--—..-.--.-...—.........

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.612
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500



BASIN K Page 5

SUBAREA AREA{ACRES) = 85.40 SUBAREA RUNOFF(CFS) = 138.789
TOTAL AREA(ACRES) = 92.30 TOTAL RUNOFF(CFS) = 152.03
TC(MIN) = 15.13 '

****************************************************************************

FLOW PROCESS FROM NODE 120.00 TO NODE 130.00 IS CODE = 5

—— o - e
N T R R R SRS m = w -

>>>>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

————— o T o - o o W W W T e Gy M GW MM W W WA M W M AW TR M M e S T T o o i ST

o
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UPSTREAM NODE ELEVATION = 625.00

DOWNSTREAM NODE ELEVATION = 535.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1700.00

CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 152.03

FLOW VELOCITY(FEET/SEC) = 11.77 FLOW DEPTH(FEET) = 1.58
TRAVEL TIME(MIN.) = 2.41 TC(MIN.) = 17.54

****************************************************************************

FLOW PROCESS FROM NODE 120.00 TO NODE 130.00 IS CODE = 8

" - . TR
R L L NS R S m e wm -

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

1 o~ o o T N EE N ML MM AR M M R M M MM M S TR ST TSN ESIIINSZSTSSNSSIX
T I N I N N L R R R R R RS SRR L T T s e s m s m e ————

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.284
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 37.60 SUBAREA RUNOFF(CFS) = 55.56

TOTAL AREA(ACRES) = 129.90 TOTAL RUNOFF(CFS) = 207.58
TC(MIN) = 17.54

****************************************************************************

FLOW PROCESS FROM NODE 130.00 TO NODE 5.00 IS CODE = 4
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<K

P - T T
3-S5 by

-t - S W W R W W R W S e S . W W Wi W W M R M S W M T 2 o w D
43444441121k bRy T I R N S R R a o v o -

DEPTH OF FLOW IN 54.0 INCH PIPE IS 29.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 23.5

UPSTREAM NODE ELEVATION = 535.00

DOWNSTREAM NODE ELEVATION = 475.00

FLOWLENGTH(FEET) = 1600.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 207.58

TRAVEL TIME(MIN.) = 1.13 TC(MIN.) = 18.67

****************************************************************************

FLOW PROCESS FROM NODE 130.00 TO NODE 5.00 IS CODE = 1
>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
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-.————.-—-—.-—_—.—_-.....__....___....-——————---—_——-__.—-.——-——-———-——----—n-—-—————--_-.-.._
_-——————...-.._..-....-.._.._-_..._...-—..—-——-——-——_-.._.—-—_-—_-—...-—--——-——-——-—————--———_..—_.

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 18.67

RAINFALL INTENSITY (INCH./HOUR) = 3.15

TOTAL STREAM AREA (ACRES) = 129.90

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE 207.58

CONFLUENCE INFORMATION:

STREAM RUNOFF TIME INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 514.81 22.90 2.764
2 207.58 18.67 3.153

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
696.78 658.88
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 696.78 TIME (MINUTES) = 22.903
TOTAL AREA(ACRES) = 518.50

****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 5
>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<L
>>>>>TRAVELTIME THRU SUBAREA<<<<K

- 2 i T > o v W Am AN W AR MR M SR AL I R I M M M ERETSTESIIR
--.-_——-———-—--——-———.—-_---——-—--———-—----—.—.—-----—-—-—-_-—..--———_-——-_--_.——-—

UPSTREAM NODE ELEVATION =  475.00

DOWNSTREAM NODE ELEVATION = 460.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 750.00
CHANNEL BASE(FEET) = 5.00 "zZ" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBAREA(CFS) = 696.78

FLOW VELOCITY(FEET/SEC) = 12.39 FLOW DEPTH(FEET) = 4.20
TRAVEL TIME(MIN.) = 1.01 TC(MIN.) = 23.91

****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 8

____.-.-.-———————-—--———-—_-—--——---—_—-—--—_—_-—_———---—-——-.—--.—_-.——-—_..—_—_-—__
_-—-.-_..—..--.-—_-—--——---——__—_——_—--—————---—----—————-.———_————_-—-—-_--_-_——_—

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.689
SOIL CLASSIFICATION IS "D"

SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 56.00 SUBAREA RUNOFF(CFS) = 82.81
TOTAL AREA(ACRES) = 574.50 TOTAL RUNOFF(CFS) = 779.59
TC(MIN) = 23.91

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 5

>>>5>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<K
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>>>>>TRAVELTIME THRU SUBAREA<<<<<

T T O I I MR M w a me wm ae d S mm e e e A W e A e S W e W e e e S —
- —— i ———— e N RN oSN I e~

—— . — . L R L I L N S R R D L L L L L S N N N T L I o T I T T o oo I e i oo oo o o = 0 ot i i o e e e e o e s e 2

UPSTREAM NODE ELEVATION = 460.00

DOWNSTREAM NODE ELEVATION = 450.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 750.00

CHANNEL BASE{FEET) = 7.00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 7.00
CHANNEL FLOW THRU SUBAREA(CFS) = 779.59

FLOW VELOCITY(FEET/SEC) = 10.94 FLOW DEPTH(FEET) = 4.47
TRAVEL TIME(MIN.) = 1.14 TC(MIN.) = 25.05

kA AR SRS RSl sttt it st at st iR T R R R R X X R R R L L R R R R R R v

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 8

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

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.609

SOIL CLASSIFICATION IS "D"
MULTI~UNITS DEVELOPMENT RUNOFF COEFFICIENT = .7000

SUBAREA AREA(ACRES) = 146.50 SUBAREA RUNOFF(CFS) = 267.54
TOTAL AREA(ACRES) = 721.00 TOTAL RUNOFF(CFS) = 1047.13
TC(MIN) = 25.05

KRERRE KK TR E KRR E R KRR AR AR A AR AR AR TR AR AR AR A A KR A AR RNRR KA AR AT AKX ARA NN

*

*

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<K

M M S G e e W R R TR GT T TEC S M MR MR M ML G G E S T B S W SR AW AR W M MR M M o A e e S e S IR M W N A W S M S W T T M W N W e e T A e e S o .
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UPSTREAM NODE ELEVATION = 450.00
DOWNSTREAM NODE ELEVATION = 420.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1000.00
CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 1.500
MANNINGS FACTOR = ,013 MAXIMUM DEPTH(FEET) =

CHANNEL FLOW THRU SUBAREA(CFS) = 1047.13

FLOW VELOCITY(FEET/SEC) = 31.38 FLOW DEPTH(FEET) = 3.57

TRAVEL TIME(MIN.) = .53 TC(MIN.) = 25.59

AR T T T e S S R i I Il T

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 8

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

T I T T Tm M MM e e W N W W O W M G M M M MW i S s M S G WS SR S M L S W e A M A YR W W M e e e S S e S S S M W e e e e R i e e - -
- _ W —— - ——— . - ——————— e e e e e ——— R R I N R ST T ST N ST SN T =

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.574
SOIL CLASSIFICATION IS "D"

SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 97.06 SUBAREA RUNOFF(CFS) = 137.40
TOTAL AREA(ACRES) = 818.06 TOTAL RUNOFF(CFS) = 1184.53
TC(MIN) = 25.59

KHE KKK T AR A E A AR AR KRR A AR A AR KA AR R AN KA AN AR KA R AN AR RN AR RRRARAIARAR KRR R KRR
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FLOW PROCESS FROM NODE 20.00 TO NODE 30.00 IS CODE = 5
5>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
$>>>>TRAVELTIME THRU SUBAREA<<<<<

- 2 " ——— e wm M s w T Aw SRS TR M A M MENMT RIS EX
———-—-—.—-_.._._——.-——.--_.._...—-_—--—-————-—--—-_—_-—_——-——...-—....—.——-....—..-_-..---——.—.—

UPSTREAM NODE ELEVATION = 420.00
DOWNSTREAM NODE ELEVATION = 400.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1250.00
CHANNEL BASE(FEET) = 8.00 "zZ" FACTOR = 1.500

MANNINGS FACTOR = .013 MAXIMUM DEPTH(FEET) 6.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1184.53

FLOW VELOCITY(FEET/SEC) = 25.03 FLOW DEPTH(FEET) = 3.55
TRAVEL TIME(MIN.) = .83 TC(MIN.) = 26.42

****************************************************************************

FLOW PROCESS FROM NODE 20.00 TO NODE 30.00 Is CODE = 8

-._.——-——...-—-.--—-————--—.._...-....._——_-———_--—.—_-—--_-——-——-.-——-——-..——....—..__..——_—__-....
-._._—-.—-...-’———-—_.--———_...-—-—.._—-.—-——--—_-——_-_—--.---.—-—-—-—--..--....—_——_——-..--.._..

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.521
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 56.50 SUBAREA RUNOFF(CFS) = 78.35
TOTAL AREA(ACRES) = 874.56 TOTAL RUNOFF(CFS) = 1262.87

TC(MIN) = 26.42

****************************************************************************

FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 5

5>5>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

__——_—-__—..—-———-—————-——————-———..-_—_—-._—..—-—--——-—-—--—_—————-_
——-—_-—_—_..—-.—.-—..---_--—.——-_——-——---._—.--__...--..-_—-——-——-—-.—-—_-—_-—-—-—--_

UPSTREAM NODE ELEVATION = 400.00

DOWNSTREAM NODE ELEVATION = 375.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1900.00

CHANNEL BASE(FEET) = 8.00 "z" FACTOR = 1.500
MANNINGS FACTOR = .013 MAXIMUM DEPTH(FEET) = 6.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1262.87

FLOW VELOCITY(FEET/SEC) = 23.76 FLOW DEPTH(FEET) = 3.86
TRAVEL TIME(MIN.) = 1.33 TC(MIN.) = 27.75

****************************************************************************

FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 8

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

————.—.-—-—.—-.——_—--——...——-.-——-_--_———.—---_—-.——-_——-.———--—_——.——-———_--—-.—_.—-
———.——-—---—-——-——_-——.-——-——--———--—--—-————_--.-.....———.—-———-_—..—-—.—..—_...-.-.—_—._..-...

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.442
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 41.00 SUBAREA RUNOFF(CFS) = 55.08
TOTAL AREA(ACRES) = 915.56 TOTAL RUNOFF(CFS) = 1317.95

TC(MIN) = 27.75
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****************************************************************************

S22 3222222223222t nd i i

FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 1

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

e e s e o o = = T i S o o A e S N A M M MR S A M R S N N T T N CEETCSSCS SRS EZSSSSSSSSTIIIS
e T E A I N L R R S S N R S N R R S S E T Em e E s s e s s m - - —

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 27.75

RAINFALL INTENSITY (INCH./HOUR) = 2.44

TOTAL STREAM AREA (ACRES) = 915.56

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 1317.95

CONFLUENCE INFORMATION:
STREAM RUNOFF TIME INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)

i 1317.95 27.75 2.442

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 1 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
1317.95
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 1317.95 TIME (MINUTES) = 27.750

TOTAL AREA(ACRES) = 915.56

************************************************

FLOW PROCESS FROM NODE 250.00 TO NODE 35.00 Is CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

I - - T T

- —— - Y e W R W M e G W W WS T M e T TR
-—-————--—.————-——-—_--—__......-——_————-———---———_———.—-———-————----_—.-..-—..——_--...

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 20.24 RAIN INTENSITY(INCH/HOUR) = 2.99
TOTAL AREA(ACRES) = 205.16 TOTAL RUNOFF(CFS) = 311.55

****************************************************************************

FLOW PROCESS FROM NODE 35.00 TO NODE 35.00 IS CODE = 1

- ———— -
-34SR R R RS

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

- > - - o T o s W W e M W M M e e M MW TR M M e M TR OIS e SRRSO D
P 3 T T 1 1 L 1 1 R e e it

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 20.24

RAINFALL INTENSITY (INCH./HOUR) = 2.99

TOTAL STREAM AREA (ACRES) = 205.16

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 311.55
CONFLUENCE INFORMATION:

STREAM RUNOFF TIME INTENSITY

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

1 1317.95 27.75 2.442
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2 311.55 20.24 2.994

RAINFALL~INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
1572.12 1386.77
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 1572.12 TIME (MINUTES) = 27.750
TOTAL AREA(ACRES) = 1120.72

****************************************************************************

FLOW PROCESS FROM NODE 35.00 TO NODE 36.00 Is CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~- CHANNEL rLow<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<K

e e - o - e Yo > i e T S S e M T T M M R e MM M M R N A R R T E N N TSN ZSSSSSETINISSZSIIEZISRERS
s T T T T I I I N R N L N R R R S R RaEr TS S S a rmmmmm e s e e -———————

UPSTREAM NODE ELEVATION = 375.00

DOWNSTREAM NODE ELEVATION = 367.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 550.00

CHANNEL BASE(FEET) = 14.00 "Z" FACTOR = 1.500

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 6.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1572.12

FLOW VELOCITY(FEET/SEC) = 22.53 FLOW DEPTH(FEET) = 3.60

TRAVEL TIME(MIN.) = .41 TC(MIN.) = 28.16

****************************************************************************

FLOW PROCESS FROM NODE 35.00 TO NODE 36.00 IS CODE = 8

— o o " = o . o T T T T R L AR A MR A A M S MmN R E s S e T EESIESENSEEIISSRTIUTISISIISCS
F T Tt T Tt T T 1 1 1 2 b e ettt

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.420
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 25.00 SUBAREA RUNOFF(CFS) = 33.27
TOTAL AREA(ACRES) = 1145.72 TOTAL RUNOFF(CFS) = 1605.39

TC({MIN) = 28.16

****************************************************************************

FLOW PROCESS FROM NODE 36.00 TO NODE 36. 00 IS CODE = 1

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

e o o o o o e S T T A o T o i e T T S e e M ME GE ML SR S R A M M M R TS S T T RSN TEISSSSZIISSTISSSRSIRISS
——---—_-—---———————_---—--——-_--—_——_——-.__——-——_———-————————---—-——-_---_...—-».

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 28.16

RAINFALL INTENSITY (INCH./HOUR) = 2.42

TOTAL STREAM AREA (ACRES) = 1145.72

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 1605.39

****************************************************************************

FLOW PROCESS FROM NODE 450. 00 TO NODE 36. 00 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<
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USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 17.37 RAIN INTENSITY(INCH/HOUR) = 3.30
TOTAL AREA(ACRES) = 54.44 TOTAL RUNOFF(CFS) = 110.82

L R 22 2 2222222222222 2 22222232322 2222 2 a2 iRttt b Al t i

FLOW PROCESS FROM NODE 36.00 TO NODE 36.00 IS CODE = 1

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

- - -t S o i " 2 T m Ew e M M A A M R A W M S MM S S R m M S T EERSTOSSINSISES oSSR SSSX
T T T T T Tt 1t e e e ey

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 17.37

RAINFALL INTENSITY (INCH./HOUR) = 3.30

TOTAL STREAM AREA (ACRES) = 54.44 :

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 110.82

CONFLUENCE INFORMATION:

STREAM RUNOFF TIME INTENSITY

NUMBER (CFs) (MIN.) (INCH/HOUR)
1 1605.39 28.16 2.420
2 110.82 17.37 3.304

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
1686.54 1286.44
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 1686.54 TIME (MINUTES) = 28.157
TOTAL AREA(ACRES) = 1200.16

****************************************************************************

FLOW PROCESS FROM NODE 36.00 TO NODE 40.00 IS CODE = 5
>>>>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

o - -~ ——— o " S v T T T i e e T e G P M N UM AN S M ST M A A M M S A AR M TSI ESNERSSIRIZSCSIIJIISZS=E
T T Tt T T T I L I3t 1 T 1 Tt t 1 1l e e e ittt

UPSTREAM NODE ELEVATION = 367.00

DOWNSTREAM NODE ELEVATION = 360.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 550.00
CHANNEL BASE(FEET) = 14.00 "Z" FACTOR = 1.500
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 6.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1686.54

FLOW VELOCITY(FEET/SEC) = 21.94 FLOW DEPTH(FEET) = 3.88
TRAVEL TIME(MIN.) = .42 TC(MIN.) = 28.58

****************************************************************************

FLOW PROCESS FROM NODE 36.00 TO NODE 40.00 IS CODE = 8

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

e o o o o o i o o o T S T A M TR A AN M W M N SN M T S M mEmEm N = S TEEENTISRESISRSSTZ=IISSISSE
N N N N N S N R N R R S R R E r o o = e e e o o e i

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.397

FE T2 513133112 2 1 112 R R
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SOIL CLASSIFICATION IS "D"

SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = . 25.00 SUBAREA RUNOFF(CFS) = 32.96
TOTAL AREA(ACRES) = 1225.16 TOTAL RUNOFF(CFS) = 1719.50

TC(MIN) = 28.58

(222222 AR RS Rttt s Rttt i il it i A2 i R R RS R X R R R Y R R TR 3

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 5
>>>>>COMPUTE TRAPEZOIDAL-~-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<<

. o S A WA S W G S W R A M A e M i e S e e e W O A e G G G T S e En G e G MY G M S e L A e W N A W T W U R TS W A U W e A .
i3 pffp G Jp iR p R R AR R g g ]

UPSTREAM NODE ELEVATION = 360.00

DOWNSTREAM NODE ELEVATION = 346.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 950.00

CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXTMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1719.50

FLOW VELOCITY(FEET/SEC) = 13.87 FLOW DEPTH(FEET) = 5.76

TRAVEL TIME(MIN.) = 1.14 TC(MIN.) = 29.72

LER 2 SRRl 2R R RRRRRR2 R s ARt Rt it ottt i i i s s a2t R 2 R 2R X S

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 8

W e o i A S e e G W D A A W M G S S i S Y W e A T e e G e e W M M G S LA MOR WU W W W AN G G N e e G A S A S e e W S e e e e w
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.337
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 37.60 SUBAREA RUNOFF(CFS) = 39.54
TOTAL AREA(ACRES) = 1262.76 TOTAL RUNOFF(CFS) = 1759.04

TC(MIN) = 29.72

(222222 R X 222222222222t st2is atiid i i i a it s i s sttt sl SR

FLOW PROCESS FROM NODE 45.00 TO NODE 50.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<<K<
>>>>>TRAVELTIME THRU SUBAREA<<<<K

e o S W A A A M S W Ve e e W YA G N W M v W G W W W e M T W G A WL AW S W M W S A M G AW e M S M W G S A W W S M W A W S T e o s
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UPSTREAM NODE ELEVATION = 346.00

DOWNSTREAM NODE ELEVATION = 330.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1700.00

CHANNEL BASE(FEET) = 20.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1759.04

FLOW VELOCITY(FEET/SEC) = 11.31 FLOW DEPTH(FEET) = 5.14
TRAVEL TIME(MIN.) = 2.50 TC(MIN.) = 32.22

(222 AR R R R AR ALttt i il AR iRt it iRttt i 2R R R R R R R

FLOW PROCESS FROM NODE 45.00 TO NODE 50.00 IS CODE = 8
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<K
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.218

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA AREA(ACRES) = 41.00 SUBAREA RUNOFF(CFS) = 40.92
TOTAL AREA(ACRES) = 1303.76 TOTAL RUNOFF(CFS) = 1799.96

TC(MIN) = 32.22

o — - - W W W W W e MW W S s wm
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END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

._.-...--—————-———-—-—--———-——---.-_—.....-.....—.._-——_———-—--—--———-————-—-———-————————_--_.
..-.._..-.-_—...-.-——----——-—---—--—--———..—_-.__—-—_-——————-—————————--——-—-———-—-—--.—---.

€L CLLLLLLLLLLLLLLLLLLLLLLLLLLLLLDDDIDPDIDDIDD3DD332333353>3>>>>555>>5>>
(C) Copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for::
BSI CONSULTANTS

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<)>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>)>>>>

**********DESCRIPTIQN OF RESULTS********************************************

* CITY OF SANTEE *

* 100-YEAR RUNOFF *
* BASIN L JANUARY 1990 *

****************************************************************************

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.700

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

Advanced Engineering Software [AES]
SERIAL No. I07231
VER. 3.4A RELEASE DATE: 4/22/86

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

****************************************************************************

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 2

EmEmmmTZEmzZ=ED FE 1343 1 3 22 R
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SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
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WITH 10-MINUTES ADDED = 13.40(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1300.00
UPSTREAM ELEVATION = 807.00

DOWNSTREAM ELEVATION = - 500.00

ELEVATION DIFFERENCE = 307.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.766

SUBAREA RUNOFF(CFS) = 9.81
TOTAL AREA(ACRES) = 5.79 TOTAL RUNOFF(CFS) = 9.81

****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 Is CODE = 6

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<K

I T 2 - T 1 T T I T T T T It 1 Tt T 1T 1 1t 1

- - e e M S W T e
T T T T T T 13 1 1t 1t 1 e o bt

UPSTREAM ELEVATION = 500.00 DOWNSTREAM ELEVATION = 445.00
STREET LENGTH(FEET) = 1250.00 CURB HEIGTH(INCHES) = 6.

STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 30.47
**xSTREET FLOWING FULL***
STREET FLOWDEPTH(FEET) = .44
HALFSTREET FLOODWIDTH(FEET) = 15.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.06
PRODUCT OF DEPTH&VELOCITY = 2.64
STREETFLOW TRAVELTIME (MIN) = 3.44 TC(MIN) = 16.84
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.250

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 22.90 SUBAREA RUNOFF(CFS) = 40.94
SUMMED AREA(ACRES) = 28.69 TOTAL RUNOFF(CFS) = 50.75
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .49 HALFSTREET FLOODWIDTH(FEET) = 15.00

FLOW VELOCITY(FEET/SEC.) = 7.48 DEPTH*VELOCITY = 3.70

****************************************************************************

FLOW PROCESS FROM NODE 3.00 TO NODE 10.00 IS CODE = 6

[ e e T T T T T A T T T T I3 T T3 13 1 i1 3t 3 2 1 3 - - ——
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UPSTREAM ELEVATION = 445.00 DOWNSTREAM ELEVATION = 410.00
STREET LENGTH(FEET) = 1300.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 71.66

***STREET FLOWING FULL***
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .57
HALFSTREET FLOODWIDTH(FEET) = 15.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 7.85
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PRODUCT OF DEPTH&VELOCITY = 4.50
STREETFLOW TRAVELTIME(MIN) = 2.76 TC(MIN) = 19.60

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.947

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 25.74 SUBAREA RUNOFF(CFS) = 41.72
SUMMED AREA(ACRES) = 54.43 TOTAL RUNOFF(CFS) = 92.48
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .63 HALFSTREET FLOODWIDTH(FEET) = 15.00
FLOW VELOCITY(FEET/SEC.) = 8.49 DEPTH*VELOCITY = 5.36

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1

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

- " o o e S e S e S e T e W e M S M SR M AL TR R T N S T N N T R NSRRI ERESRZS=T
I Tt i 1 1 I 1 133311133131 1t i 131 1 -t 2 1 2
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 19.60
RAINFALL INTENSITY (INCH./HOUR) = 2.95

TOTAL STREAM AREA (ACRES) = 54.43
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 92.48

****************************************************************************

*

FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

- - o
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USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 16.70 RAIN INTENSITY(INCH/HOUR) = 3.27
TOTAL AREA(ACRES) = 6.22 TOTAL RUNOFF(CFS) = 11.18

***************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 6 i

e e - T 1 o T o e S e S T S M M ML M R R A S S N N Em M E R R T T E IS IS NSRS SIS ERERSSRER
It T T 3ttt 1 3 1 1 1 e e e et

UPSTREAM ELEVATION = 469.00 DOWNSTREAM ELEVATION = 450.00
STREET LENGTH(FEET) = 630.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 19.44

STREET FLOWDEPTH(FEET) = .40

HALFSTREET FLOODWIDTH(FEET) = 13.73

AVERAGE FLOW VELOCITY(FEET/SEC.) = ~ 4.85

PRODUCT OF DEPTH&VELOCITY = 1.94
STREETFLOW TRAVELTIME(MIN) = 2.17 TC(MIN) = 18.87

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.021
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 9.92 SUBAREA RUNOFF(CFS) = 16.48
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SUMMED AREA(ACRES) = 16.14  TOTAL RUNOFF(CFS) = 27.66
END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .44 HALFSTREET FLOODWIDTH(FEET) = 15.00

FLOW VELOCITY(FEET/SEC.) = 5.50 DEPTH*VELOCITY = 2.40

****************************************************************************

FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 3

>>5>3>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

—--—-—.—_——’—_——-——————-—--.-——..-—.._-_—-_-.——-—--—----——-—--——————-—---——__--__..
.._.._--...._-..-_._—_-—....-_...--...-_....-......-_-_..-..-__--_--——--——.--———--.._-..._..___-....._.

DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.4 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 13.0 .
UPSTREAM NODE ELEVATION = 450.00

DOWNSTREAM NODE ELEVATION = 429.00
FLOWLENGTH(FEET) = 700.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 27.66
TRAVEL TIME(MIN.) = .90 TC(MIN.) = 19.77

****************************************************************************

FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE = 8

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

_——__———-—-—-_—-—--————-———-—.—--—-—-——-—.—_-——-—-—-—-—-——-—-————-———————--—--_-—--—_
---.._--——--——--——---——-—--—-—---_--——--a-—--_.._——..-c-——-—-—-————--—————_--..----——

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.931
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 11.70 SUBAREA RUNOFF(CFS) = 18.86
TOTAL AREA(ACRES) = 27.84 TOTAL RUNOFF(CFS) = 46.53
TC(MIN) = 19.77

****************************************************************************

FLOW PROCESS FROM NODE 7.00 TO NODE 10.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«

--...—--.._-———-..—-—-—-———-———--_———-——_--.....-.-——————-—-———-—————————_-.——--.—.._—_
—---_...-....-..—----—-——--———--——-_-—--o--—----—u-.--—-—---—-———--——_—---—---_-_--

DEPTH OF FLOW IN 30.0 INCH PIPE IS 19.6 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 13.7

UPSTREAM NODE ELEVATION = 429.00

DOWNSTREAM NODE ELEVATION = 410.00

FLOWLENGTH(FEET) = 770.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 46.53

TRAVEL TIME(MIN.) = .94 TC(MIN.) = 20.70

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 20.70

RAINFALL INTENSITY (INCH./HOUR) = 2.85
TOTAL STREAM AREA (ACRES) = 27.84
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 46.53
CONFLUENCE INFORMATION:
STREAM RUNOFF TIME INTENSITY
NUMBER (CFs) (MIN.) (INCH/HOUR)
1 92.48 19.60 2.947
2 46.53 20.70 2.845

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
137.39 135.80
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 137.39 TIME (MINUTES) = 19.601
TOTAL AREA(ACRES) = 82.27

****************************************************************************'

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

-~ T = " = - SN e M M EE N A M T SR E AN TR E TR TS SRS EEESSSESESESREZSRISERZ
T Lt 1 L Lt 1 1 1 11 2 1 1 b e e

DEPTH OF FLOW IN 45.0 INCH PIPE IS 31.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 16.5

UPSTREAM NODE ELEVATION = 410.00

DOWNSTREAM NODE ELEVATION = 383.00

FLOWLENGTH(FEET) = 1350.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 137.39

TRAVEL TIME(MIN.) = 1.37 TC(MIN.) = 20.97

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 Is CODE = 8

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

- - —— o T o i o A i W W W M P GRS S M M M M M S E M S E ST EEEEESS TSI ISIRESESS - -
-..-.--.....—---———_——-—-———_—--—-—_--_———-_—.........---——---—-———————-—-———:-——-::-::-:

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.822
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 38.00 SUBAREA RUNOFF(CFS) = 58.98
TOTAL AREA(ACRES) = 120.27 TOTAL RUNOFF(CFS) = 196.37

TC(MIN) = 20.97

****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 3
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

-——-———-——--—--—--————-——.---_-—-.--—-..——..—--_-———————-———-——-———--—-__.—_
¥ E-3-445344 13431 2 1 11 R R

I E 1T 3 3 11t i 1t 1 2t 1

DEPTH OF FLOW IN 51.0 INCH PIPE IS 41.0 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 16.1

UPSTREAM NODE ELEVATION = 383.00

DOWNSTREAM NODE ELEVATION = 362.00

FLOWLENGTH(FEET) = 1350.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 196.37

TRAVEL TIME(MIN.) = 1.40 TC(MIN.) = 22.37

****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 8

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

-...--.-—————-——-—-—---—-———-—————---—..—.._---——-———_—-—---——————--——-————-——-—-—---—_—
————_—-——_—_-——a——-————-—-—--——‘-—..-—-—-——-—--—-——--—-———————-—-———-———-—.——--—...

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.707
SOIL CLASSIFICATION IS "D"
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500
SUBAREA AREA(ACRES) = 18.00 SUBAREA RUNOFF(CFS) = 41.41
TOTAL AREA(ACRES) = 138.27 TOTAL RUNOFF(CFS) = 237.78

TC(MIN) = 22.37

****************************************************************************

FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

_——_————-—--.---—.-————-———-——-—-.-.-_-...—--.——...-—--—————-—-———-—-——--—..—---.——.-..-_--._
..---_-.--¢—-————-———-—--—-—-—-----——-—--._--.--.-——---——-——--—-.——-————-—-—-—--—-——

DEPTH OF FLOW IN 60.0 INCH PIPE IS 43.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 15.5

UPSTREAM NODE ELEVATION = 362.00

DOWNSTREAM NODE ELEVATION = 350.00

FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 237.78

TRAVEL TIME(MIN.) = 1.07 TC(MIN.) = 23.44

****************************************************************************

FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 8

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

._.._—-—_-—_—..—..—----———--—----.-—--—-.—_-——---—--—.——-—_—————--o————-———-—————--——--..
._..—-.----.—..————-—_—-—-—-———--——--—--.—----—-—_-——-—-—-—————————————--—-—--_-—-_.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.626

SOIL CLASSIFICATION IS "D" :
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .7000
SUBAREA AREA(ACRES) = 29.73 SUBAREA RUNOFF(CFS) = 54.65

TOTAL AREA(ACRES) = 168.00 TOTAL RUNOFF(CFS) = 292.44
TC(MIN) = 23.44
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****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
s>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

- - —___——-—_—————————-—..—-—-....—.._..._..-—-——---—---————--————-—-_—- -—— - -
-..--..‘:-...-.—-————-—-——————_—--—---._—..-...._---———_——-——————----——-———=-——:::--:::

DEPTH OF FLOW IN 72.0 INCH PIPE IS 57.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 12.1

UPSTREAM NODE ELEVATION = 350.00

DOWNSTREAM NODE ELEVATION = 345.00

FLOWLENGTH(FEET) = 900.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 72.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 292.44

TRAVEL TIME(MIN.) = 1.24 TC(MIN.) = 24.68

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 8

.__-..-._—-———-——-—_—-—-—-———-—-—-——----——--———--_-—--—-.-—————--—-————————.—-—_--_
.....-_.—-.-—----—--———-—-—-—-—------.—-—---.-__—---———-———--—--———-———-.——--—-—----_--...-—

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.540
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 21.41 SUBAREA RUNOFF(CFS) = 29.91
TOTAL AREA(ACRES) = 189.41 TOTAL RUNOFF(CFS) = 322.35

TC(MIN) = 24.68

****************************************************************************

FLOW PROCESS FROM NODE 31.00 TO NODE 35.00 Is CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

-._-_-__——-————--—-—-———-———-———-—-——-—_—-—-_—--—_-——--——--————-——————-—--—-——--_—
.—_---————-—-—-——-—-.---—-—------———-——----—_—-—-.---—-.--—----————————-—--—.--——-—

USER~-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 16.07 RAIN INTENSITY(INCH/HOUR) = 3.35
TOTAL AREA(ACRES) = 12.12 TOTAL RUNOFF(CFS) = 22.33

****************************************************************************

FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 5
>53>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<<<<

UPSTREAM NODE ELEVATION = 420.00
DOWNSTREAM NODE ELEVATION = 397.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 950.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 22.33

FLOW VELOCITY(FEET/SEC) = 4.94 FLOW DEPTH(FEET) = 1.50
TRAVEL TIME(MIN.) = 3.21 TC(MIN.) = 19.28
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****************************************************************************

FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 8

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

._.—_----_———-—--—-—-—-——-—---.—-._-_..—--—_-——-_-———-—_—-—-——--—-————-————-———-—-.———_—
-.—__----_—-—-_-————-———--——--_--.—o--_—_--—-—-—-————————-—-——-—-—--——--——-——_--.—_

100 YEAR RAINFALL INTENSITY({INCH/HOUR) = 2.979
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 13.68 SUBAREA RUNOFF(CFS) = 22.41
TOTAL AREA(ACRES) = 25.80 TOTAL RUNOFF(CFS) = 44.74

TC(MIN) = 19.28

****************************************************************************

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

..—-....-.-————————--—-.——-—----_-—————---—-——u—-—————-—--———_—_-

DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 11.6

UPSTREAM NODE ELEVATION = 397.00

DOWNSTREAM NODE ELEVATION = 375.00

FLOWLENGTH(FEET) = 1300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 44 .74

TRAVEL TIME(MIN.) = 1.86 TC(MIN.) = 21.14

****************************************************************************

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 8

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

-~ 2 e T e M UR e T Gn M W W M E N M R GRS R E TS DERSSSSSSSSERISSSC
FY T T T T T T 3 35 3 3 1 44 0 4 1 R e e e g

——— - - S e > e W e W A% W M T
1344+t 134 2 1 2 Rk

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.807
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 20.20 SUBAREA RUNOFF(CFS) = 31.19
TOTAL AREA(ACRES) = 46.00 TOTAL RUNOFF(CFS) = 75.93

TC(MIN) = 21.14

****************************************************************************

FLOW PROCESS FROM NODE 45.00 TO NODE 50.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«

- . W - oy T - R S e S SN W A S e W S M G T S m
.—-—_-—...-.—----—————---—-—---——-—-—-——_—_——_..-_-—.---—-—-————-——--—--—---_—-——_

DEPTH OF FLOW IN 36.0 INCH PIPE IS 27.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 13.2

UPSTREAM NODE ELEVATION = 375.00

DOWNSTREAM NODE ELEVATION = 354.00

FLOWLENGTH(FEET) = 1250.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 75.93
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TRAVEL TIME(MIN.) = 1.58 TC(MIN.) = 22.72

***********************'*****—************************************************

45.00 TO NODE 50.00 IS CODE = 8

FLOW PROCESS FROM NODE
>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.679

SOIL CLASSIFICATION IS "D"

SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 17.50 SUBAREA RUNOFF(CFS) = 25.79
TOTAL AREA(ACRES) = 63.50 TOTAL RUNOFF(CFS) = 101.72

TC(MIN) = 22.72

—— - —
e s T I N N N RN SN S E SR o m s o e o W D S e - -

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
(C) Copyright 1982,1986 Advanced Engineering Software [RAES]

Especially prepared for:

BSI CONSELTANTS

<<<<<<<<<<<<<<<<<<<<<<(<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

¥ARAAX XX kXX DESCRIPTION OF RESULTS % kokk ko ok 3 3 ok 3 ok ok ok ok 3 ok ok 3k o ok 3K K 3 3 o oK ok o 3 K ok ok k3 3 ok 3k 3K ok ok K X
* CITY OF SANTEE  .---. *

* 100-YEAR RUNOFF RSO *

* BASIN M JINCEE SEPTEMBER 1989 *

Kk o kK O KK oK K K oK Sk KoK K oK 3 K oK K K K K K ok KRRk 3K 3K K oK K SOK 3K 3K 3K 3 ok 3 ok K 3K oK 3K 3K 3K ok 3K 3 ok K K ok ok K ok oK K o ok K
~pry-

. JONTL
1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEARY = 100.00
6-HOUR DURATION PRECIPITATION:{INCHES) = 2.700

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLODE = .90

<<<<<<<<<<<<<<<<<<<<<<<5fﬂ(<$§ﬁ£(<<<<(>>>>>>>>>)>>>>>>>>>>>>>>>>>>>>>>>>>>>>

Advagéed’Engineering Software [AES]
= ~-w: 8ERIAL No. 107231

VER: 3.4A -  RELEASE DATE: &/22/86

<<<<<<<<<<<<<<<<<<<<<<<<<<2k<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

.-

19

*********m************f%'gf*************************************************
FLOW PROCESS FROM NODE - 1.00 TO NODE 5.00 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

USER-SPECIFIED VALUES-ARE AS FOLLOWS:
TC(MIN) = 12.88 RAIN INTENSITY(INCH/HOUR) = 3.86
TOTAL AREA(ACRES) = 2.91 TOTAL RUNOFF(CFS) = 21.06
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****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<K<LX
>>>>>TRAVELTIME THRU SUBAREA<L<<LKK

UPSTREAM NODE ELEVATION = 431.00

DOWNSTREAM NODE ELEVATION = 392.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1350.00
CHANNEL BASE(FEET) = .00 "zZ" FACTOR = 2.000

MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00

CHANNEL FLOW THRU SUBAREA(CFS) = 21.06
FLOW VELOCITY(FEET/SEC) = 5.18 FLOW DEPTH(FEET) = 1.43
TRAVEL TIME(MIN.) = 4.34 TC(MIN.) = 17.22

****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.20&
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 21.67 SUBARER RUNOFF(CFS) = 38.18
TOTAL ARREAR(ACRES) = 31.58 . TOTAL RUNOFF(CFS) = 59.24

TC(MIN) = 17.22

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 20.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBARER<K<<K
5>3>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.7 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 13.6

UPSTREAM NODE ELEVATION = 392.00

DOWNSTREAM NODE ELEVATION = 365.00

FLOWLENGTH(FEET) = 1300.00 MANNINGS N = .013

ESTIMRTED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 59.24

TRAVEL TIME(MIN.) = 1.60 TC(MIN.) = 18.82

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 20.00 IS CODE = 8

#
(75}
O
o
(42

100 YEAR RAINFALL INTENSITY(INCH/HOUR)
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
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SUBAREA AREA(RCRES) = 36.23 SUBARER RUNOFF(CFS) = 60.29
TOTAL AREA(ACRES) = 67.81 TOTAL RUNOFF(CFS) = 119.53
TC(MIN) = 18.82

% % 3k 3 ok 3k ok 3K 3K 3K 5K 3K 2k ok K 3K 3K ok ok oK ok 3 sk K K KOk kK K 3K K K oK 3 ok ok oK 3k oK ok K ok 3k 3Kk ok 3K 3k ok K K K K oK ok ok k3 ok Ok ok ok Aok bk K Kk Kok ok Kok

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 18.82

RAINFALL INTENSITY (INCH./HOUR) = 3.03

TOTAL STREAM ARER (ACRES) = 67.81

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 3119.53

A 3k 3K ok 3K 3k 3 0k 3K K %K 3K 3k 3k 3 5k 3k 5k 3K ok ok 3k 3K 3k K K kK K sk ok K K ok 3K K ok 3k sk sk Ak 3K 3k 2k ok ok 3K oK K 3K 3K KK 3K K Kk K kskodok 3K K KOK K KOk kK

FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE = 2

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 16.22(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1450.00
UPSTRERM ELEVATION = 472.00
DOWNSTREAM ELEVATION = 383.00
ELEVATION DIFFERENCE = 89.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.331
SUBAREA RUNOFF(CFS) = 23.53
TOTAL AREA(ACRES) = 15.70 TOTAL RUNOFF(CFS) = 23.53

ok 3k ok 5K 3K 3K 3 K K K K K K K K K oK ok 3 3K ok K 3k 3 oK 2K ok K 2K 3K 3 K KOk ok 3K 3K ok K ok ok K K ok K 3K K K OK KK KOKRCKOR OK KRR R K R Rk R R ok

FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 IS CODE = 6

UPSTRERM ELEVATION 383.00 DOWNSTREAM ELEVATION = 377.00
STREET LENGTH(FEET) = 250.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 13.00 STREET CROSSFALL(DECIMRL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 32.54

**xSTREET FLOWING FULL**x

STREET FLOWDEPTH(FEET) = .45

HALFSTREET FLOODWIDTH(FEET) = 13.00

AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.03

PRODUCT OF DEPTH&VELOCITY = 2.74
STREETFLOW TRAVELTIME(MIN) = .69 TC(MIN) = 16.91

100 YEBRR RAINFALL INTENSITY(INCH/HOUR) = 3.242

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
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SUBARER AREA(ACRES) = 10.12 SUBAREA RUNOFF(CFS) = 18.05
SUMMED AREA(ACRES) = 25.82 TOTAL RUNOFF(CFS) = 41.58
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .49 HALFSTREET FLOODWIDTH(FEET) = 13.00
FLOW VELOCITY(FEET/SEC.) = 6.49 DEPTH*VELOCITY = 3.20

****************************************************************************

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 3

DEPTH OF FLOW IN 33.0 INCH PIPE IS 24.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 8.7

UPSTREARM NODE ELEVATION = 377.00

DOWNSTREAM NODE ELEVATION = 370.00

FLOWLENGTH(FEET) = 850.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBRREA(CFS) = 41.58

TRAVEL TIME(MIN.) = 1.63 TC(MIN.) = 18.54

****************************************************************************

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.055

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 9.73 SUBRREA RUNOFF(CFS) = 16.35
TOTAL AREA(ACRES) = 35.55 TOTAL RUNOFF(CFS) = 57.93
TC(MIN) = 18.54

*************************************************************************T**

FLOW PROCESS FROM NODE 18.00 TO NODE 20.00 IS CODE = 3

5>5>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBARER<K<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<«K

DEPTH OF FLOW IN 42.0 INCH PIPE IS 31.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 7.5

UPSTREAM NODE ELEVATION = 370.00

DOWNSTREAM NODE ELEVATION = 365.00

FLOWLENGTH(FEET) = 1120.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 4&2.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = §7.93

TRAVEL TIME(MIN.) = 2.49 TC(MIN.) = 21.02

**************************************************************#********#****

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 BRRE:

TIME OF CONCENTRATION(MINUTES) = 21.02
RAINFALL INTENSITY (INCH./HOUR) =  2.82
TOTAL STREAM AREA (ACRES) =  35.55
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 57.93
CONFLUENCE INFORMATION:
STREAM  RUNOFF TIME  INTENSITY
NUMBER  (CFS) (MIN.) (INCH/HOUR)
1 119.53 18.82 3.026
2 57.93 21.02 2.817

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STRERMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
173.47 169.22
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 173.47 TIME(MINUTES) = 18.819

TOTAL BREA(ACRES) = 103.36

a8 3K Kk KK 3 K Sk K K 3K K KK K oK K KKk K
FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 3

DEPTH OF FLOW IN 51.0 INCH PIPE IS 40.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 1l&.&

UPSTREAM NODE ELEVATION = 365.00

DOWNSTREAM NODE ELEVATION = 360.00

FLOWLENGTH(FEET) = 400.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 173.47

TRAVEL TIME(MIN.) = .46 TC(MIN.) = 19.28

34 3 oKk ok ok ok 3K oK KOk KK KOk Kok K KK KKK
FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.979

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA ARREA(ACRES) = 6.79 SUBAREAR RUNOFF(CFS) = 11.12
TOTAL AREA(ACRES) = 110.15 TOTAL RUNOFF(CFS) = 18B4.59
TC(MIN) = 19.28

ok o KK K oK o KKK K K KK KK KR KK KK KKK KKK SRR SR KK KKK KKK SRR KK KKK KK KR OK R OR K K
FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1

****************************************************

***************************************************

Xk Kk KOk Kok
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*

*

*

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 19.28

RAINFALL INTENSITY (INCH./HOUR) = 2.98

TOTAL STREAM AREA (ACRES) = 110.15

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 184.59

3¢ 35K e 3K 3K 5K 3K 2K 3 oK K oK KK 3K 3K oK 3k 3K ok K oK ok K 2Kk oK ok K oK e 3 oK 5K 3K 3K KK 3K oKk 3 oK 0k 3 K0k oK ok ok ok oK ok ok ok ok ok 3 KK o K ok Sk HOK K K K K
FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 2

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.32(MINUTES)

INITIAL SUBAREAR FLOW-LENGTH(FEET) = 860.00
UPSTREAM ELEVATION = 649.00
DOWNSTREARM ELEVATION = 410.00
ELEVATION DIFFERENCE = 239.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.976
SUBARER RUNOFF(CFS) = 18.27
TOTAL ARREA(ACRES) = 10.21 TOTAL RUNOFF(CFS) = 18.27

3K 3K 33K 3K 3K 3K o 3K 3K KK KR oK K Kk oK 3K K 3k 3K oK 3K K K oK K K ok K K K 3K K K 5K 30K oK K 3K o oK K oK oK o 3K oK o oK 5K K K ok KoK K oK K K K oK ok ok KOk KOk K
FLOW PROCESS FROM NODE 22.00 TO NODE 25.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBARRERA<{<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 24.000
DEPTH OF FLOW IN 24.0 INCH PIPE IS 11.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 12.8

UPSTREAM NODE ELEVATION = 410.00

DOWNSTREAM NCDE ELEVATION = 360.00

FLOWLENGTH(FEET) = 1330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 18.27

TRAVEL TIME(MIN.) = 1.73 TC{MIN.) = 14.05

3K 5k ok 3k 3K K K 3K 3K K oK ok 3K oK oK 3K o oK oK 5K ok K K 3K 3K oK oK 3K oK 3K oK oK ok 3K 3 K 3K 3K 3K K oK oK K K KK 3ok K oK ok oKk 3K oK ok ok oK K Kk oK KK KK o K K K
FLOW PROCESS FROM NODE 22.00 TO NODE 25.00 I8 CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.653
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREAR ARER(ACRES) = 16.75 SUBAREAR RUNOFF(CFS) = 33.65
TOTAL AREA{RCRES) = 26..96 TOTAL RUNOFF(CFS) = 51.92
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TC(MIN) = 14.05

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MINUTES) = 14.05
RAINFALL INTENSITY (INCH./HOUR) = 3.65
TOTAL STREAM AREAR (ACRES) = 26.96
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 51.92
CONFLUENCE INFORMATION:
STREAM RUNOFF TIME INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 184.59 19.28 2.979
2 51.92 14.05 3.653

RAINFALL- INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
226.93 202. 44
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 226.93 TIME(MINUTES) = 19.282

TOTAL AREA(ACRES) = 137.11

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBARREA<C<K<L<K
>33>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

DEPTH OF FLOW IN 72.0 INCH PIPE IS 56.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 9.6

UPSTREAM NODE ELEVATION = 360.00

DOWNSTREAM NODE ELEVATION = 357.00

FLOWLENGTH(FEET) = 850.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 72.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBRREA(CFS) = 226.93

TRAVEL TIME(MIN.) = 1.47 TC(MIN.) = 20.76

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.840
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREAR AREA(ACRES) = 32.49 SUBAREA RUNOFF(CFS)

it
w
o
~1
w.
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TOTAL AREAR(ARCRES) = 169.60 TOTAL RUNOFF(CFS) 277.68

TC(MIN) = 20.76

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANURL

——-———============—:::——==—============================================—==-~

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<(<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
(C) Copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:
BSI CONSULTANTS

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

F¥K KKK KKKFDESCRIPTION OF RESULTSH KK KK AR KAAA KA AR KA KA KA KK AR A KA A KA ACK X

* CITY OF SANTEE *

*x 100-YERR RUNOFF *
* BASIN N SEPTEMBER 1989 *

****************************************************************************

..-_._-..-_--...--.--—-—_...._-.-....-.........___—_..___....-..__._-_-—-..----—_..--_...-_-....--_--...

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.700

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<<<<<<<<<<<<<<<<<(<<<<(<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>)>>>>>>>>

Advanced Engineering Software [AES]
SERIAL No. I0723I
VER. 3.4A RELEASE DATE: 4/22/86

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<(<<<(<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

A K KK oK oK 3K 3K 3K K KKK K K K K 3K K KK oK ok ok 3K KK K 3 K KK K KK 3K oK 3K K K KK KK K K K oK K KKK KK KKK KKK KKK K KRR Ok o ok K
FLOW PROCESS FROM NODE 1.00 TO NODE ©2.00 IS CODE = 2

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4&500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
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WITH 10-MINUTES ADDED = 12.74(MINUTES)

INITIAL SUBAREAR FLOW-LENGTH(FEET). = 580.00
UPSTREAM ELEVATION = 623.00
DOWNSTREAM ELEVATION = 575.00
ELEVATION DIFFERENCE = 48.00
100 YEARR RAINFALL INTENSITY(INCH/HOUR) = 3.892
SUBAREA RUNOFF(CFS) = 4.17
TOTAL AREA(ACRES) = 2.38 TOTAL RUNOFF(CFS) = 4.17

***********************x**************************************************
FLOW PROCESS FROM NODE 2.00 TO NODE 5.00 IS CODE = 6

-—=-—-—=——-—:—:—‘_=_=-—===========-=————-—-—-.—-——-.—-—_:_===========.—=—=—=—=—==

UPSTREAM ELEVATION = 575.00 DOWNSTREAM ELEVATION = 425.00
STREET LENGTH(FEET) = 1200.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 47 .42

STREET FLOWDEPTH(FEET) = %

HALFSTREET FLOODWIDTH(FEET) = .14.58

AVERAGE FLOW VELOCITY(FEET/SEC.) = 10.57

PRODUCT OF DEPTH&VELOCITY = 4.42
STREETFLOW TRAVELTIME(MIN) = - 1.89 TC(MIN) = 14,63

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.559

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = . 5500

SUBARER AREAR(ACRES) = 44 .55 SUBARER RUNOFF(CFS) = 87.22
SUMMED ARER(ACRES) = 46.93 TOTAL RUNOFF(CFS) = 91.38
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .49 HALFSTREET FLOODWIDTH(FEET) = 15.00
FLOW VELOCITY(FEET/SEC.) = 13.46 DEPTH*VELOCITY = 6.66

**************************************************************************
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE = 6

-_—::==—“—-—"-—_======.—"’====—‘-==-—-‘_‘—-"‘_=.—-——=—"——=.‘-—‘_‘::-——-—."::—‘-—“::==="'=""‘—"“‘—‘-—-“".-"'2“‘:"’-

UPSTREAM ELEVATION = 425.00 DOWNSTREARM ELEVATION = 395.00
STREET LENGTH(FEET) = 420.00 CURB HEIGTH(INCHES) = ¢,
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 92.34

*¥**STREET FLOWING FULL**¥
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .53
HALFSTREET FLOODWIDTH(FEET) = 15.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 11.60
PRODUCT OF DEPTH&VELOCITY = 6.19
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STREETFLOW TRAVELTIME(MIN) = .60 TC(MIN) = 15.23

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.468
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBARER AREA(ACRES) = 1.00 SUBARER RUNOFF(CFS) = 1.91
SUMMED AREA(ACRES) = 47.93 TOTAL RUNOFF(CFS) = 93.29
END OF SUBRREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .53 HALFSTREET FLOODWIDTH(FEET) = 15.00
FLOW VELOCITY(FEET/SEC.) = 11.72 DEPTH*VELOCITY = 6.26

e 3K 3 3K ok K K ok 3K 3K K K 3k K 3k 3K K ok kK K sk 3k ok ok ok sk sk ok ok K ok ko ok K 3k sk 3k 3Kk ok K ok ok 3K 3K K ok Sk ok sk 3k ok ok ok ok 3K 3K 2K kK K K ok 3k K K K K K K K %K K KK

FLOW PROCESS FROM NODE 6.00 TO NODE 10.00 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<KK
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<K

DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.3 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 18.4

UPSTREAM NODE ELEVATION = 395.00

DOWNSTREAM NODE ELEVATION = 365.00

FLOWLENGTH(FEET) = 820.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBARER(CFS) = 93.29

TRAVEL TIME(MIN.) = 74 TC(MIN.)} = 15.97

S KK R RSk KK K KKK R Ko KK KRR KK KK KKK KK K KK K36 KR KoKk o ok o o
FLOW PROCESS FROM NODE 6.00 TO NODE 10.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.363
SOIL CLASSIFICATION IS "D"
MOBILE HOME DEVELOPMENT RUNOFF COEFFICIENT = .6500
SUBAREAR AREA(ACRES) = 45.00 SUBARER RUNOFF(CFS) = 98.37
TOTAL AREA(ACRES) = 92.93 TOTAL RUNOFF(CFS) = 191.66

TC(MIN) = 15.97

B i Y Y P r T v T

END OF RATIONAL METHOD ANALYSIS
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_.—--.-......._.__.—.__.-....-_..__._..——-...-—..-—-...—-..__.._..-.__-_-.——-—.-_-—-..._—-..——-———-.._......_......
_——--—-..-.._-...-....._-......_-.._-_—..-...——-.--........_—_-...._..-._—-....-..-_..————_————-..--—--.—....-...__

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

I g ST T T T T TP S T T R R
___-_--___----_-_---_-_____---_-_-__-__---____---------——-----------::::::::

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>:
(c) Copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:
BSI CONSULTANTS

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>L

**********DESCRIPTION OF RESULTS*******************************************1

* CITY OF SANTEE *

* 100-YEAR RUNOFF
* BASIN O NOVEMBER 1989 =~

****************************************************************************

»

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6§-HOUR DURATION PRECIPITATION (INCHES) = 2.700

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<<((<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

Advanced Engineering Software [AES]
SERIAL No. 107231
VER. 3.4A RELEASE DATE: 4/22/86

<<<<<(<<<<<<<<<<<<<<<<<<<<<(<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

****************************************************************************

FLOW PROCESS FROM NODE 1.00 TO NODE 5.00 IS CODE = 2

__._.._......__...-...._.........-.._._._.._...._..._..._.._._...._..,..__........__....._-.-—_..._...___...._....._...._.._...._.....
_.---.———..—_-.—.....—__....___._...._....._.—....—.-..—....-....._..—-._.—-—..-——-.——--——--—-——-——-—-——-—_..—.._.

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
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WITH 10-MINUTES ADDED = 12.24(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 1000.00
UPSTREAM ELEVATION = 1044.00
DOWNSTREAM ELEVATION 630.00

ELEVATION DIFFERENCE 414.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.993
SUBAREA RUNOFF(CFS) = 17.70
TOTAL AREA(ACRES) = 9.85 TOTAL RUNOFF(CFS) = 17.70

***************************************************************************’

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 Is CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<K

- o = o "t T S v e S i e e it S T e SR ST TR e M MmN TR T T M T T NIRRT TSSO STTSOC
P L E - 1 1 e R e e i i

UPSTREAM NODE ELEVATION = 630.00

DOWNSTREAM NODE ELEVATION = 460.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1450.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 17.70 :
FLOW VELOCITY(FEET/SEC) = 8.92 FLOW DEPTH(FEET) = 1.00
TRAVEL TIME(MIN.) = 2.71 TC(MIN.) = 14.95

***************************************************************************%

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 Is CODE = 8

e e - e o o o . o i o T i e M R A N M S R R E M TR RN S TS TS TS ECS SIS SSIISnISEDC
T T T T T T T P P E ST 3 3 2 3 X 5 5 53 R e i e e ettt

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.510

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA AREA(ACRES) = 44 .33 SUBAREA RUNOFF(CFS) = 70.02
TOTAL AREA(ACRES) = 54.18 TOTAL RUNOFF(CFS) = 87.72
TC(MIN) = 14.95

***************************************************************************\

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 6

- - A . R R G e W D S A R N W D AW e S e D G A S e D WD M D G S S S R R S S SR S O S e

>>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<

e e oo e o e o e e T S S i T i A . T S M TR AN WM R S Em M e N N e T N T TSNS ISSSS SIS IEZSSoSSTEDC
T P - - e e

UPSTREAM ELEVATION = 460.00 DOWNSTREAM ELEVATION = 405.00
STREET LENGTH(FEET) = 1100.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 100.70

***STREET FLOWING FULL***

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION

THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.

STREET FLOWDEPTH(FEET) = .59
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HALFSTREET FLOODWIDTH(FEET) = 15.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 10.36
PRODUCT OF DEPTH&VELOCITY = 6.14

STREETFLOW TRAVELTIME (MIN) = 1.77 TC(MIN) = 16.72

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.266

SQOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 14.40 SUBAREA RUNOFF(CFS) = 25.87
SUMMED AREA({ACRES) = 68.58 TOTAL RUNOFF(CFS) = 113.59
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .61 HALFSTREET FLOODWIDTH(FEET) = 15.00
FLOW VELOCITY(FEET/SEC.) = 11.02 DEPTH*VELOCITY = 6.75
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FLOW PROCESS FROM NODE 11.00 TO NODE 15.00 Is CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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DEPTH OF FLOW IN 36.0 INCH PIPE IS 27.0 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 20.0

UPSTREAM NODE ELEVATION = 405.00

DOWNSTREAM NODE ELEVATION = 372.00

FLOWLENGTH(FEET) = 850.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 113.59

TRAVEL TIME(MIN.) = .71 TC(MIN.) = 17.43
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FLOW PROCESS FROM NODE 11.00 TO NODE 15.00 Is CODE = 8
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.179

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 13.50 SUBAREA RUNOFF(CFS) = 23.61
TOTAL AREA(ACRES) = 82.08 TOTAL RUNOFF(CFSs) = 137.19
TC(MIN) = 17.43
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FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 Is CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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DEPTH OF FLOW IN 48.0 INCH PIPE IS 33.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 14.5
UPSTREAM NODE ELEVATION = 372.00
DOWNSTREAM NODE ELEVATION = 367.00

FLOWLENGTH(FEET) = 350.00 MANNINGS N = .013
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ESTIMATED PIPE DIAMETER(INCH) = 48.00  NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 137.19
TRAVEL TIME(MIN.) = .40  TC(MIN.) = 17.83

***************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 8.
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.133

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 16.95 SUBAREA RUNOFF(CFS) = 29.21

TOTAL AREA(ACRES) = 99.03 TOTAL RUNOFF(CFS) = 166.40
TC(MIN) = 17.83

***************************************************************************

FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 IS CODE = 1
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 17.83

RAINFALL INTENSITY (INCH./HOUR) = 3.13

TOTAL STREAM AREA (ACRES) = 99.03

TOTAL STREAM RUNOFF{CFS) AT CONFLUENCE = 166.40

***************************************************************************ﬁ

FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 IS CODE = 2
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SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 11.71(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 700.00
UPSTREAM ELEVATION = 1134.00

DOWNSTREAM ELEVATION 850.00

ELEVATION DIFFERENCE 284.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.108

SUBAREA RUNOFF(CFS) = 19.02
TOTAL AREA(ACRES) = 10.29 TOTAL RUNOFF(CFS) = 19.02

***************************************************************************i

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<<K<K
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UPSTREAM NODE ELEVATION = 850.00
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DOWNSTREAM NODE ELEVATION = 500.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 2200.00

CHANNEL BASE(FEET) = .00 "zZ" FACTOR = 2.000
MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 19.02

FLOW VELOCITY(FEET/SEC) = 9.59 FLOW DEPTH(FEET) = 1.00
TRAVEL TIME(MIN.) = 3.83 TC(MIN.) = 15.54

***************************************************************************7

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 8
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.423
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA AREA(ACRES) = 64.63 SUBAREA RUNOFF(CFS) = 99.56
TOTAL AREA(ACRES) = 74.92 TOTAL RUNOFF(CFS) = 118.58
TC(MIN) = 15.54

***************************************************************************1

FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 6
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UPSTREAM ELEVATION = 500.00 DOWNSTREAM ELEVATION = 465.00
STREET LENGTH(FEET) = 650.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 141.07

**%* STREET FLOWING FULL***
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.

STREET FLOWDEPTH(FEET) = .65
HALFSTREET FLOODWIDTH(FEET) = 15.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 12.29
PRODUCT OF DEPTH&VELOCITY = 8.00
STREETFLOW TRAVELTIME(MIN) = .88 TC(MIN) = 16.42
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.304

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 24.72 SUBAREA RUNOFF(CFS) = 44.92
SUMMED AREA(ACRES) = 99.64 TOTAL RUNOFF(CFS) = 163.50
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .67 HALFSTREET FLOODWIDTH(FEET) = 15.00

FLOW VELOCITY(FEET/SEC.) = 13.56 DEPTH*VELOCITY = 9.09

****************************************************************************

FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 IS CODE = 3
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>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<
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DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 24.8

UPSTREAM NODE ELEVATION = 500.00

DOWNSTREAM NODE ELEVATION = 465.00

FLOWLENGTH(FEET) = 650.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 163.50

TRAVEL TIME(MIN.) = .44 TC(MIN.) = 16.86

***************************************************************************ﬁ

FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 IS CODE = 8
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.248
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 35.84 SUBAREA RUNOFF(CFS) = 64.03
TOTAL AREA(ACRES) = 135.48 TOTAL RUNOFF(CFS) = 227.53

TC(MIN) = 16.86
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FLOW PROCESS FROM NODE 20.00 TO NODE 20.00 Is CODE = 1

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

— - ———_——_—— - S M S M T W W M E RS ITINIES SRS IITX

o - —
R -f—g-— i3-S —R— R

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MINUTES) = 16.86
RAINFALL INTENSITY (INCH./HOUR) = 3.25
TOTAL STREAM AREA (ACRES) = 135.48
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 227.53
CONFLUENCE INFORMATION:
STREAM RUNOFF TIME INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 166.40 17.83 3.133
2 227.53 16.86 3.248

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:

385.87 388.04
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 388.04 TIME (MINUTES) = 16.858

TOTAL AREA(ACRES) = 234.51

*********************************************************************
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FLOW PROCESS FRdM NODE 20.00 TO NODE 25.00 IS CODE = 3

-...-..._......_-..—_.-—-.-.--._..—-—-..—_-_.—__..__.._--——_.—.--—-——-—-—-———.————-——-.———.—--_.
...._.._..............__.._.._...__.__........._....___....-__...._..._-__.._....._._......._.._.._-_..__._....__.._..__...

DEPTH OF FLOW IN 96.0 INCH PIPE IS 72.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 9.5

UPSTREAM NODE ELEVATION = 367.00

DOWNSTREAM NODE ELEVATION = 365.00

FLOWLENGTH(FEET) = 850.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 96.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 388.04

TRAVEL TIME(MIN.) = 1.49 TC(MIN.) = 18.35
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FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 Is CODE = 1
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 18.35

RAINFALL INTENSITY (INCH./HOUR) = 3.08

TOTAL STREAM AREA (ACRES) = 234.51

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 388.04
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FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 Is CODE = 2
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SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.24(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 850.00
UPSTREAM ELEVATION = 690.00

DOWNSTREAM ELEVATION = 435.00
ELEVATION DIFFERENCE = 255.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.994
SUBAREA RUNOFF(CFS) = 10.42
TOTAL AREA(ACRES) = 5.80 TOTAL RUNOFF(CFS) = 10.42
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FLOW PROCESS FROM NODE 22.00 TO NODE 25.00 IS CODE = 3
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ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 24.000
DEPTH OF FLOW IN 24.0 INCH PIPE IS 6.7 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 14.6

UPSTREAM NODE ELEVATION = 435.00
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**********************************************************************

*****************************************
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DOWNSTREAM NODE ELEVATION =  365.00
FLOWLENGTH(FEET) = 850.00 MANNINGS N = .013
ESTIMATED PIPE DIAMETER(INCH) = 24.00  NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 10.42
TRAVEL TIME(MIN.) = .97  TC(MIN.) = 13.21

***************************************************************************7
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FLOW PROCESS FROM NODE 22.00 TO NODE 25.00 Is CODE = 8
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.802

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 14.00 SUBAREA RUNOFF(CFS) = 29.28

TOTAL AREA(ACRES) = 19.80 TOTAL RUNOFF(CFS) = 39.70
TC(MIN) = 13.21

**********************************************************************w

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<<
>>>>>AND COMPUTE VARIOUS CONFLUENCED STREAM VALUES<<<<<
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MINUTES) = 13.21
RAINFALL INTENSITY (INCH./HOUR) = 3.80
TOTAL STREAM AREA (ACRES) = 19.80
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 39.70
CONFLUENCE INFORMATION:
STREAM RUNOFF TIME INTENSITY
NUMBER (CFSs) (MIN.) (INCH/HOUR)
1 388.04 18.35 3.075
2 39.70 13.21 3.802

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:

420.14 353.54
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 420.14 TIME (MINUTES) = 18.353

TOTAL AREA(ACRES) = 254.31

***************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 3
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>>5>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<«
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DEPTH OF FLOW IN 84.0 INCH PIPE IS 67.4 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 12.7
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UPSTREAM NODE ELEVATION = 365.00

DOWNSTREAM NODE ELEVATION = 364.00

FLOWLENGTH (FEET) = 200.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 84.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 420.14

TRAVEL TIME(MIN.) = .26 TC(MIN.) = 18.62

***************************************************************************ﬁ

FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 1
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 18.62

RAINFALL INTENSITY (INCH./HOUR) = 3.05

TOTAL STREAM AREA (ACRES) = 254.31

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 420.14

****************************************************************************

FLOW PROCESS FROM NODE 26.00 TO NODE 27.00 IS CODE = 2

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<L
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SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 11.98(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 800.00
UPSTREAM ELEVATION = 690.00 :
DOWNSTREAM ELEVATION = 400.00
ELEVATION DIFFERENCE = 290.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.048
SUBAREA RUNOFF(CFS) = 11.97
TOTAL AREA(ACRES) = 6.57 TOTAL RUNOFF(CFS) = 11.97

***************************************************************************

FLOW PROCESS FROM NODE 27.00 TO NODE 30.00 IS CODE = 6
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UPSTREAM ELEVATION = 400.00 DOWNSTREAM ELEVATION = 364.00
STREET LENGTH(FEET) = 1100.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**PRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 37.57

***STREET FLOWING FULL***

STREET FLOWDEPTH(FEET) = .48

HALFSTREET FLOODWIDTH(FEET) = 15.00

AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.06

PRODUCT OF DEPTH&VELOCITY = 2.88
STREETFLOW TRAVELTIME (MIN) = 3.03 TC(MIN) = 15.01



BASIN O Page 10

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.501

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 26.40 SUBAREA RUNOFF(CFS) = 50.83
SUMMED AREA(ACRES) = 32.97 TOTAL RUNOFF(CFS) = 62.80
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .53 HALFSTREET FLOODWIDTH(FEET) = 15.00
FLOW VELOCITY(FEET/SEC.) = 7.89 DEPTH*VELOCITY = 4.21

***************************************************************************v

FLOW PROCESS FROM NODE 30.00 TO NODE 30.00 IS CODE = 1
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MINUTES) = 15.01
RAINFALL INTENSITY (INCH./HOUR) = 3.50
TOTAL STREAM AREA (ACRES) = 32.97
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 62.80
CONFLUENCE INFORMATION:
STREAM RUNOFF TIME INTENSITY
NUMBER (CFs) (MIN.) (INCH/HOUR)
1 420.14 18.62 3.047
2 62.80 15.01 3.501

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
474.80 428.49
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 474.80 TIME (MINUTES) = 18.615

TOTAL AREA(ACRES) = 287.28

***************************************************************************

FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 2
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SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.58(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 980.00

UPSTREAM ELEVATION = 845.00

DOWNSTREAM ELEVATION = 575.00

ELEVATION DIFFERENCE = 270.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.923
SUBAREA RUNOFF(CFS) = 13.59

TOTAL AREA(ACRES) = 7.70 TOTAL RUNOFF(CFS) = 13.59
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FLOW PROCESS FROM NODE 32.00 TO NODE 35.00 IS CODE = 5
>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<KK

e - — " o~ W W T W Y WS D A W M Em wmr SR A e W WS W S mm e mw W W M M W R W W SR T W T 4w W N e mw me mw o e e e e ww o o
—-—_——_-———-—-—-—-—-—.———-a--.-..-——--——--.___--—-—————-.——————-——————-.-—-———-———_::::::

UPSTREAM NODE ELEVATION = 575.00
DOWNSTREAM NODE ELEVATION = 435.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 910.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 13.59

FLOW VELOCITY(FEET/SEC) = 8.80 FLOW DEPTH(FEET) = .88

TRAVEL TIME(MIN.) = 1.72 TC(MIN.) = 14.30

**************************************************************************i

FLOW PROCESS FROM NODE 32.00 TO NODE 35.00 IS CODE = 8

- S %" " T T S o S P T e e e M M MmN e MR SN A AW e R T AN T M MM M M S T NE TR DEmSmm T
P - 2 L 3 4 2 - R e e e e e

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.612
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 12.40 SUBAREA RUNOFF(CFS) = 20.15
TOTAL AREA(ACRES) = 20.10 TOTAL RUNOFF(CFS) = 33.75

TC(MIN) = 14.30

g e R A 2 AR AR AR 28222324 222222222 iRttt hth At kit AR

FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 Is CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<< '
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.0 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 16.3

UPSTREAM NODE ELEVATION = 435.00

DOWNSTREAM NODE ELEVATION = 382.00

FLOWLENGTH(FEET) = 1100.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 33.75

TRAVEL TIME(MIN.) = 1.12 TC(MIN.) = 15.43

P 2 2222 2222222222232 222222232222 22222 Rttt Rt bRl hlln

FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 8
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.440
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA{ACRES) = 16.13 SUBAREA RUNOFF(CFS) = 30.51
TOTAL AREA(ACRES) = 36.23 TOTAL RUNOFF(CFS) = 64.26
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TC(MIN) = 15.43

Page 12

***************************************************************************%

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

i — o - m Sm S e M T

P8~

DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.0 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 15.3
UPSTREAM NODE ELEVATION = 382.00

DOWNSTREAM NODE ELEVATION = 370.00

FLOWLENGTH(FEET) = 450.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 64.26

TRAVEL TIME(MIN.) = .49 TC(MIN.) = 15.92

P - Tt - T T T -+ T
N R N N N SN ST R RS SRR

***************************************************************************w

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 8

o o - . me W M AW WD W R M UM SR e T M - - —— 7 — " — - " W Mm W T S W T MW S W 4
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.371
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 9.24 SUBAREA RUNOFF(CFS) = 17.13

TOTAL AREA(ACRES) = 45.47 TOTAL RUNOFF(CFS) = 81.39
TC(MIN) = 15.92

X331 5-3-5-5-5—5-5—2-2-3 R e

—— v -

****************************************************************************

FLOW PROCESS FROM NODE 45.00 TO NODE 50.00 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

——-—----..-._—..-..-.—_—....—-.-....-—._--———-————-_——--——-—_.—_—_

—-_—————-——-.—————-—--—--———-’——————-——————-————-——-‘——-—---——

DEPTH OF FLOW IN 36.0 INCH PIPE IS 25.4 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 15.3
UPSTREAM NODE ELEVATION = 370.00

DOWNSTREAM NODE ELEVATION = 355.00

FLOWLENGTH(FEET) = 650.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 81.39

TRAVEL TIME(MIN.) = .71 TC(MIN.) = 16.63

******************************************************************

FLOW PROCESS FROM NODE 50.00 TO NODE 50.00 IS CODE = 1

...._.-_.-..-———————_-----_-_—-_...—.._—_.-..__.._-..——————-——-----———-———_-._...__..
_..._..--———--—-——--——-.—_--——.....-.._——-...——-—_-—..._--_——-——-—-———————‘——-—_-......_....

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 16.63

% % Kk Kk kk kK k

- - -

TESESSRT
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RAINFALL INTENSITY (INCH./HOUR) = 3.28
TOTAL STREAM AREA (ACRES) = 45.47
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 81.39

***************************************************************************:

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 7

---_——————---——--——————-—-—----—----—-—-—---————---—————-————-—————---.—---—--—.

._........._.—-—-..—.-—-.---—_—_.-.—-......-....—..—-——-—_——-—.—_----—--——————-—-——.—————---__.._...._.
.._......_.-——--—-—.———.——————.—-——-_.—_....—.-.___-_-.__—__.-.._—_-.-—..—-.———--.——-—————__.....__.._.

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC{MIN) = 9.61 RAIN INTENSITY(INCH/HOUR) = 4.67
TOTAL AREA(ACRES) = 6.50 TOTAL RUNOFF(CFS) = 16.68

***************************************************************************~

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 5

>3>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<<<
>5>>>TRAVELTIME THRU SUBAREA<<<<LK

————————— T M M M S S MM Emm NS ST EETETETIEISTESIRZIIISISES

..—..—_-.-_-._-_.—_..--——————-—_..—_—.—_——-.——_..—_.--—-...—-.-.——--:::::::::Z

UPSTREAM NODE ELEVATION = 725.00
DOWNSTREAM NODE ELEVATION = 450.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 1400.00

CHANNEL BASE(FEET) = .00 wZ" FACTOR = 2.000

MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 16.68

FLOW VELOCITY(FEET/SEC) = 9.90 FLOW DEPTH(FEET) = .92

TRAVEL TIME(MIN.) = 2.36 TC({MIN.) = 11.97

***************************************************************************v

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 8

..—.._....—..—--———_———-..—-——__-_—..—_——--.._...—_-.._——-————-—-———--—.———-.—__—....-__...._..
—_...._.-—.-—-——-—---——-_..—._—_.————-...—-.-.._—....-...-...——..-—-——.———-——-—-...——-—__-..._..__...___

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.052

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 29.40 SUBAREA RUNOFF(CFS) = 65.51

TOTAL AREA(ACRES) = 35.90 TOTAL RUNOFF(CFS) = 82.19
TC(MIN) = 11.97

***************************************************************************?

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 Is CODE = 5
>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<K

e e o o - N TS MR G M A R M TN EEZRMEERNTTSSRI
P T i e e
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———— o — - . W R WP TR W W S T
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UPSTREAM NODE ELEVATION = 450.00
DOWNSTREAM NODE ELEVATION = 404.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1000.00
CHANNEL BASE(FEET) = .00 nz" FACTOR = 2.000

MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
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CHANNEL FLOW THRU SUBAREA(CFS) = 82.19
FLOW VELOCITY(FEET/SEC) = 8.74 FLOW DEPTH(FEET) = 2.17
TRAVEL TIME(MIN.) = 1.91 TC(MIN.) = 13.87

***************************************************************************:

FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE = 8

P - T T Tt T L T L L L T Lt it
T N I N T R R S S S N s s e s s s T e -
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.683

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 54.70 SUBAREA RUNOFF(CFs) = 110.81
TOTAL AREA(ACRES) = 90.60 TOTAL RUNOFF(CFS) = 193.00
TC(MIN) = 13.87

***************************************************************************v

FLOW PROCESS FROM NODE 14.00 TO NODE 48.00 IS CODE = 6

-_-—-—--———-———-—a---———-u--—-——--——-—_----——--—-——--———-——o—-———-————---------

-_.——--—-—-—-———-—_-.——.—_——_—-_-—-—__—_....-—————_-.———.——--——-----—-_—-————_-.—-
E T T R e et

UPSTREAM ELEVATION = 404.00 DOWNSTREAM ELEVATION = 364.00
STREET LENGTH(FEET) = 1350.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 222.71

***STREET FLOWING FULL***

NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION

THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.

" STREET FLOWDEPTH(FEET) = .87
HALFSTREET FLOODWIDTH(FEET) = 15.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 12.43
PRODUCT OF DEPTH&VELOCITY = 10.76
STREETFLOW TRAVELTIME (MIN) = 1.81 TC(MIN) = 15.68
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.403

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 31.70 SUBAREA RUNOFF(CFS) = 59.33
SUMMED AREA(ACRES) = 122.30 TOTAL RUNOFF(CFS) = 252.33
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .90 HALFSTREET FLOODWIDTH(FEET) = 15.00

FLOW VELOCITY(FEET/SEC.) = 13.22 DEPTH*VELOCITY = 11.96

***************************************************************************$

FLOW PROCESS FROM NODE 48.00 TO NODE 50.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«

.....-..-.——..—....——---.—-......_........__-..._--.——_.-_-——-...__.....—.——————-—-———————-——-_-_.....__..-—__._..
_._.._—-_.._.._-.............__..._.._._........___....._........._.__-.____-_...._.._—.._..__..-_..___.__..-_......_..
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DEPTH OF FLOW IN 51.0 INCH PIPE IS 36.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 23.2

UPSTREAM NODE ELEVATION = 364.00

DOWNSTREAM NODE ELEVATION = 355.00

FLOWLENGTH(FEET) = 270.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 252.33

TRAVEL TIME(MIN.) = .19 TC(MIN.) = 15.88

***************************************************************************i

FLOW PROCESS FROM NODE 50.00 TO NODE 50.00 IS CODE = 1

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

..—..—.--._-.__-.-..-—..—--._—-.._-...—_.-.—.-—.-.—....._—.._-...—.—_-—————_—-——————..-_......_—-..-.-..--_..~
-—-—_—-.—_-—-———_—-_-——-——-——-————-———-_-_-—__—-—-.---——..--———-._.-._--._._—.._-..._.._..._

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MINUTES) = 15.88
RAINFALL INTENSITY (INCH./HOUR) = 3.38
TOTAL STREAM AREA (ACRES) = 122.30
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 252.33
CONFLUENCE INFORMATION:
STREAM RUNOFF TIME INTENSITY
NUMBER (CFs) (MIN.) (INCH/HOUR)
1 81.39 16.63 3.2717
2 252.33 15.88 3.376

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
326.32 331.34
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 331.34 TIME (MINUTES) = 15.878
TOTAL AREA(ACRES) = 167.77

***************************************************************************>

FLOW PROCESS FROM NODE 50.00 TO NODE 55.00 IS CODE = 3

——---—..-——-..—-—————-—..........-.--.—..—-.--..—..-.--._.._—....-—-—-———..———————-.—....-..-._—....—......._.
-.—..-__.._-——..——————.....-..__..---_—-—-_.----........_..--.-.———-—--—..———————-———-—.—.._..__-—.._

DEPTH OF FLOW IN 96.0 INCH PIPE IS 73.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 8.0

UPSTREAM NODE ELEVATION = 355.00

DOWNSTREAM NODE ELEVATION = 353.00

FLOWLENGTH(FEET) = 1200.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 96.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 331.34

TRAVEL TIME{MIN.) = 2.50 TC(MIN.) = 18.38

****************************************************************************

FLOW PROCESS FROM NODE 50.00 TO NODE 55.00 Is CODE = 8
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.072
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 22.30 SUBAREA RUNOFF(CFS) = 37.68
TOTAL AREA(ACRES) = 150.07 TOTAL RUNOFF(CFS) = 369.01

TC(MIN) = 18.38

***************************************************************************7

FLOW PROCESS FROM NODE 55.00 TO NODE 60.00 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<
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DEPTH OF FLOW IN 96.0 INCH PIPE IS 76.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 8.6

UPSTREAM NODE ELEVATION = 353.00

DOWNSTREAM NODE ELEVATION = 350.00

FLOWLENGTH(FEET) = 1550.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 96.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 369.01

TRAVEL TIME{MIN.) = 2.99 TC(MIN.) = 21.38

****************************************************************************

FLOW PROCESS FROM NODE 55.00 TO NODE 60.00 IS CODE = 8

._-........-_._...-—_——_-....-..___-..--.....-._..——..-.———-.._.._-.-—-...--._-...-—....——..__—-.__—.-..-—..-_._-..__
._--_-_-.-—-.-—-—-.._..____.....‘--—_..-—...-—-.-——-....-_--..-—__...——-..————.—...—__.-__.._-...__..-——-_.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.787
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 40.04 SUBAREA RUNOFF(CFS) = 61.38
TOTAL AREA(ACRES) = 230.11 TOTAL RUNOFF(CFS) = 430.39

TC(MIN) = 21.38

o e A o o o i T T i i o o e e i T G AL ET M AT MR R MM M S N M S S S T M T TECSEISESSEZTISREZISSIISZ=S
_-_-—.—-—-—.——-————-—_—.........._......—._——-..—-—_.._.._-.__--_---—.-—_———_.._.._..-__...._..-__..._

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

<<<<<<<<<<<<<<<<(<<<<<<<<<<<<<<<<<<<<<)>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
(C) Copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:
BSI CONSULTANTS

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

£ K KKK KKKKKDESCRIDTION OF RESULTSH ¥ KA A KA AR KA KK KA KA KK KKK A AK KKK kX

* CITY OF SANTEE *

* 100-YEAR RUNOFF x
* BASIN P SEPTEMBER 1989 *

****************************************************************************

.-..-..--—---——-——--——--—-—--....--—-——-.-..--.....---—---—————-.——-_—.——_-_..--.....-......._-_.

1985 SAN DIEGO MANUAL CRITERIA
USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 2.700
SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<(<<<<<<<<<<<<<<<<<<<<<<<<<<<(<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

Advanced Engineering Software [RES]
SERIAL No. 107231
VER. 3.4A RELEASE DATE: 4/22/86

(L LLLLLLLLLLLLLLLLLLLLLLLLLLKLKLLLLEDDDODDOO000 0005000055 0050555555500550%

s K o 3K o 3K K oK 3K oK 3 3 3K K oK 3 K K oK o K oK 3 ok K 3K K oK K 3 3 3k oK o Sk oKk 3Kk ok K K 3K oK 3K R K K K KKK KK KO KK K K KKK Ok K KK X
FLOW 'PROCESS FROM NODE '~ "1.00 TO NODE 2.00 IS CODE = 2

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
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WITH 10-MINUTES ADDED = 11.81(MINUTES)

INITIAL SUBAREAR FLOW-LENGTH(FEET) = 500.00
UPSTREAM ELEVATION =  905.00
DOWNSTREAM ELEVATION = 815.00
ELEVATION DIFFERENCE = 906.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.086
SUBAREAR RUNOFF(CFS) = b.74
TOTRL AREA(ACRES) = 2.58 TOTAL RUNOFF(CFS) = b.74

K ok K ok K ok 3 oK 3 oK 3 3 oK ok 3K 3K oK 3K 3K o 3K oK 3K oK K oK K K ok K 3K k3K K 3k 3K 0K 3 3K K oK K 3K K K K 3 K K KK K K KK KK KK oK KK K oK K K K ok kK
FLOW PROCESS FROM NODE 2.00 TO NODE 5.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<KKK
>>>>>TRAVELTIME THRU SUBAREA<C<<KK

e T T T P e e s e e e ]

UPSTREAM NODE ELEVATION = 815.00

DOWNSTREAM NODE ELEVATION = 435.00

CHANNEL LENGTH THRU SUBAREAR(FEET) = 2900.00

CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREAR(CFS) = 4.74

FLOW VELOCITY(FEET/SEC) = 4.07 FLOW DEPTH(FEET) = .21
TRAVEL TIME(MIN.) = 11.88 TC(MIN.) = 23.69

oK K 3 3 ok o oK K oK K 3K 3K 3k oK oK K 3 3K oK oK 3K oK KoK K K 3 3K 3 oK o 3K oK K 5K KK 3K oK K K K 3K K KoK o K KK 3K K KK K K KK KK K KKK KK R KKK
FLOW PROCESS FROM NODE 2.00 TO NODE 5.00 IS CODE = 8

- - — o - - " . . M N e e A MR MG e W e R R M s s B e e e e e A D T R W M R e TR en e W W b Tm A M e e e e W e e el e T e e e

——-————--»—.—_.——:.‘—:-—“'"—."_-_-—-—'---——-—-——-—-—————_—.-_.———_——--—.-.-—--—===:===============

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.608
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBRRER AREAR(ACRES) = 96.14 SUBARER RUNOFF(CFS) = 112.83
TOTAL RREA(ACRES) = 98.72 TOTAL RUNOFF(CFS) = 117.57
TC(MIN) = 23.69

3 5K 3K oK ok K oK K K 3K ok 3 K 3K 3K ok 3 3 3K K oK k5K oK K Sk 3K 3K K K 3K K K 3K K 3 ok 3K KKK K KK K KK KK 30K 0K 30K K 0K KoK KK KK KKK Kk
FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 3

- -— v . " " - — A e e S 4 e e e B W e W W GRS G G WM TR ME we W e e e MR D Gm M M e W M W T e e T e e e W S e e e e

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<K<LX
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<K

DEPTH OF FLOW IN 36.0 INCH PIPE IS 27.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 20.1

UPSTREAM NODE ELEVATION = 435.00

DOWNSTREAM NODE ELEVATION = 398.00
FLOWLENGTH(FEET) ="' '950.00 ~ MANNINGS N = ~.013"

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 117.57

TRAVEL TIME(MIN.) = .79 TC(MIN.) = 24.48
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****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 8

._._—..-.———.-—:—-==_—.=.—==__==.._=.._._-.—_=-===_======—=.—==-=..=...===—=_..==-=.——=__

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.553

SOIL CLASSIFICATION IS "D"

INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

SUBAREA AREAR(ACRES) = 8.20 SUBARER RUNOFF(CFS) = 19.89
TOTAL AREA(ACRES) = 106.92 TOTAL RUNOFF(CFS) = 137.46

TC(MIN) = 24.48

****************************************************************************

@ o s o - - —— - . - e e e M e e e e e M R MR GRS e R WSS S e A S O D s an o

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<K<K
5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<K

@ e e —— kM EEE T rr T T S I S T S S NS TSNS SIS RSN ER S RREST

DEPTH OF FLOW IN 45.0 INCH PIPE IS 32.0 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 16.4

UPSTREAM NODE ELEVATION = 398.00

DOWNSTREAM NODE ELEVATION = 372.00

FLOWLENGTH(FEET) = 1320.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 137.46

TRAVEL TIME(MIN.) = 1.34 TC(MIN.) = 25.83

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 8

e e v - - o - -~ - - - - m e e W M e e W e e e T e m T WM M S e M e e ST S AL s e e S eSS

I e T T T T Y T T L  F E EE E Lt R R
Y Y r P E L T 1 T 3 T 1 1 b2 2 R i

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.467
SOIL CLASSIFICATION IS "D"
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500

SUBAREA ARREA(ACRES) = 69.04 SUBAREA RUNOFF(CFS) = 144.77
TOTAL AREA(ACRES) = 175.96 TOTAL RUNOFF(CFS) = 282.24
TC(MIN) = 25.83

****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 25.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<K<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<X

DEPTH OF FLOW IN 66.0 INCH PIPE IS 49.9 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 14.6

UPSTREAM NODE ELEVATION = 372.00

DOWNSTREAM NODE ELEVATION = 367.00

FLOWLENGTH(FEET) = 540.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 66.00 NUMBER OF PIPES = 1

PIPEFLOW THRU SUBAREA(CFS) = 282.24
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TRAVEL TIME(MIN.) = .61 TC(MIN.) = 26.44

I————— e T T T T T T T T L L R b bbb bt bbbtk
FLOW PROCESS FROM NODE 15.00 TO NODE 25.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.430

SOIL CLASSIFICATION IS "D"
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500

SUBAREA ARER(ACRES) = 18.00 SUBAREAR RUNOFF(CFS) = 37.18
TOTAL AREA(ACRES) = 193.96 TOTAL RUNOFF(CFS) = 319.41
TC(MIN) = 26.44

——————————p——— e T T T T L TS E LR PR L LS L R LA ELE LS L L bbbt
FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1

——~—_-————-.-‘——-—-——-——--..-———---‘———-——-—_———‘—-—au——--——‘—-——_-—————“~—————.

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 26.44

RAINFALL INTENSITY (INCH./HOUR) = 2.43

TOTAL STREAM AREA (ACRES) = 193.96

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 319.41

ok o K K KKK KoK 3K KK KK 3K K K KKK K KK KKK KK KK K K KKK KKK KKK KK KK KKK KK KKK KOR KKK KRR X
FLOW PROCESS FROM NODE 16.00 TO NODE 17.00 IS CODE = 2

SOIL CLASSIFICRTION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAIL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.30(MINUTES)

INITIAL SUBAREAR FLOW-LENGTH(FEET) = 930.00
UPSTREAM ELEVATION = 735.00

DOWNSTREAM ELEVATION = 425.00

ELEVATION DIFFERENCE = 310.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.980

SUBARER RUNOFF(CFS) = 10.23
TOTAL AREA(ACRES) = 5.71 TOTAL RUNOFF(CFS) = 10.23

Kok ok o ok K KK KKK oK KKK K K K KoK oK oK 3 K KK KKK KKK KK oK 3K K KKK KKK HOR KO KO KK KKK KRR KKK K KKK Kk
FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<KK
>>>>>TRAVELTIME THRU SUBARER<C<K<KK

o=

UPSTREAM NODE ELEVATION = 425.00
DOWNSTREAM NODE ELEVATION = 389.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 460.00
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CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 10.23

FLOW VELOCITY(FEET/SEC) = 6.62 FLOW DEPTH(FEET) = .88
TRAVEL TIME(MIN.) = 1.16 TC(MIN.) = 13.46

****************************************************************************

*

FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE = 8

._=—.._.--_._-=_.—=—-_.=...—=_.—=.—=-.—=——.—-...—.._.....==_..--.-——-.--====.-.=-.—_——-_......__...=..—...__...-

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.756
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500 .

SUBARER AREA(ACRES) = 17.90 SUBAREA RUNOFF(CFS) = 30.25
TOTAL AREAR(ACRES) = 23.61 TOTAL RUNOFF(CFS) = 40.48

TC(MIN) = 13.46

———— et P T LT T T T TR ST LR L L L A LA L L R R b b bt b b bbbt
FLOW PROCESS FROM NODE 18.00 TO NODE 19.00 IS CODE = 3

===_===.—=_==—==—=--.=..-_=—==.—=-—-——-_-_-—-=-__..=..-==————--—:::-.——___..—..-._-.--_..__..-

DEPTH OF FLOW IN 2&4.0 INCH PIPE IS 16.4 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 17.7

UPSTREAM NODE ELEVATION = 389.00

DOWNSTREAM NODE ELEVATION = 375.00

FLOWLENGTH(FEET) = 260.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBARER(CFS) = 40.48

TRAVEL TIME(MIN.) = .25 TC(MIN.) = 13.71

****************************************************************************

FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 IS CODE = 6

-.._—.._-..-.....--.——_-.._--—_----—--_-—_—-_--_.._-_———-—--——-——-———-—_—-_-----—_-..-..

===========================================================-——------___--__

UPSTREAM ELEVATION = 375.00 DOWNSTREAM ELEVATION = 372.00
STREET LENGTH(FEET) = 830.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 30.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 54.98

*x*xSTREET FLOWING FULLX***
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.

STREET FLOWDEPTH(FEET) = Tk
HALFSTREET FLOODWIDTH(FEET) = 30.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.92

PRODUCT OF DEPTH&VELOCITY = 2.15
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STREETFLOW TRAVELTIME(MIN) = 4.74 TC(MIN) = 18.44
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.066

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREAR AREA(ACRES) = 17.36 SUBAREAR RUNOFF(CFS) = 29.27
SUMMED ARER(ACRES) = 40.97 TOTAL RUNOFF(CFS) = 69.75
END OF SUBAREAR STREETFLOW HYDRAULICS:

DEPTH(FEET) = .79 HALFSTREET FLOODWIDTH(FEET) = 30.00
FLOW VELOCITY(FEET/SEC.) = 3.12 DEPTH*VELOCITY = 2.48

K 3k 3 KoK K 3K ok KK 3K 3 3K 3K 30K 33K 38 o K 3 3 6 ke 3k K 3k k3K oK ok o ok R Ok oK 3K oK K K ok K Sk 3K 3 ok oK oK K K K 3 KK 3OK 0K K KKK K K K
FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS -CODE = 3

- - - - o W - m e i e e e WS S TR S e e M M R R R e W G TR A M e e G MR S G e e e T e T e W W MR G W G e e e

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<KK

DEPTH OF FLOW IN 45.0 INCH PIPE IS 33.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 8.0

UPSTREAM NODE ELEVATION = 372.00

DOWNSTREAM NODE ELEVATION = 367.00

FLOWLENGTH(FEET) = 1080.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBARREA(CFS) = 69.75

TRAVEL TIME(MIN.) = 2.25 TC(MIN.) = 20.69

30k 3 3K 3K K 3K K 3K K KK 0Kk 3K 3K KK 3K K 3K 3K K 3 K K K 3K K 3 3 3K ok 3 K K K 3K K K 3K ok ok K 3k k3K ok 3K ok oK K oK kK K KK K K K K 0K oK K K K %
FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 8

100 YEARR RAINFALL INTENSITY(INCH/HOUR) = 2.8B46

SOIL CLASSIFICATION IS "D"
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500

SUBAREA ARER(ACRES) = 20.00 SUBAREA RUNOFF(CFS) = 48.38
TOTRL ARER(ACRES) = 60.97 TOTAL RUNOFF(CFS) = 118.13
TC(MIN) = 20.69

sk ok 3k 3 ok 3k K 3K 3K ok o 3 ok 3K K 5K o 3k 3K 3k K 3k 3K K 3K 3K o K 3 3K ok K oK ok 3 oK o oK 3 K K 3K K 3K ok koK Ok 3K 3K K 3K 3 KOk o ok KOk 3K K KOk 3k K K Kk Kk K
FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1

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

FE T F T 3 T F X3 I3 X 3-8 X335 8- 2t S A0S f 44§ 4 § 5 £ XA A R

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 20.69

RAINFALL INTENSITY (INCH./HOUR) = 2.85

TOTAL STREAM ARER (RCRES) = 60.97

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 118.13

CONFLUENCE INFORMATION:
STREARM RUNOFF TIME INTENSITY
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NUMBER (CFS) (MIN.) (INCH/HOUR)
1 319.41 26. 44 2.430
2 118.13 20.69 2.846

*

*

X

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREARMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
420.27 390.84
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF (CFS) = 420.27 TIME (MINUTES) = 26.440

TOTAL ARER(ACRES) = 254.93

***************************************************************************
FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 3

—..-..._-_........—.--_-—-.—-.——-..._-..._.._..—.-_.—_--—_._—____———_--——-.-—-..---——-——_——-————_—_.

$>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<KLKLK
5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

.._.._.....—.-...—.———----———-.—.._...._-...,-_..__._—--———_..-...—_..--..—-.————----.-__-_.-__._....
......._...._..._.-_—--—--———_—_—_.._-._....._.-._-—.——.—.—..._.__.---.-——-.—-—-——..-——.—_-——.—._.-———_._._..___

DEPTH OF FLOW IN 69.0 INCH PIPE IS 5&.7 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 19.1

UPSTREAM NODE ELEVATION = 367.00

DOWNSTREAM NODE ELEVATION = 350.00

FLOWLENGTH(FEET) = 1160.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 69.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 420.27

TRAVEL TIME(MIN.) = 1.01 TC(MIN.) = 27.45

R R e kb btttk
FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 8

_._..__..__.._....---....__....__....._...__......_........-..._....-_-_..—...._--...._.._...._....__-..-_-...._._-.._

EmoomRERERRER CTESTSSSRRTISISSR ===

===========-—-======="_=======_—_-_-.—o.—-—-.---

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.372
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBRAREA AREAR(ACRES) = 43.16 SUBAREA RUNOFF(CFS) = 56.30
TOTAL AREA(ACRES) = 298.09 TOTAL RUNOFF(CFS) = 476.57
TC(MIN) = 27.45

———————pnpanpept e TS T T LI L L L L EELELELELEELELE L bkl
FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 3

=_=.._.......—=—==-..:———.-—:—.._..._...-...-..——_-=—-_......_—=.—_-.=—-—=_—_===..=—._=—....-——...-......-_.._...-

DEPTH OF FLOW IN 114.0 INCH PIPE IS 91.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 7.8

UPSTREARM NODE ELEVATION = 350.00

DOWNSTREARM NODE ELEVATION = 349.00

FLOWLENGTH(FEET) = 800.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 114.00 NUMBER OF PIPES = 1

PIPEFLOW THRU SUBARREA(CFS) = 476.57
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TRAVEL TIME(MIN.) = 1.71 TC(MIN.) = 29.17

S 3K 3K s K 3K oK 3k oK oK 3K KK K ok 3 oK 3 oK ok K 3k 3k K 3Kk K 3K oK 3k 3K ok K 3 K ok ok 3 ok o 5K o Kk 3K 3K oK oK 3K K K K K ok 3OK K KOK KK Kk koK Kok oKk KOk
FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.281
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBARER AREA(ACRES) = 24.70 SUBAREAR RUNOFF(CFS) = 30.98
TOTAL AREA(ACRES) = 322.79 TOTAL RUNOFF(CFS) = 507.55

TC(MIN) = 29.17

38 3K 3k K oK o K K oK 3K oK 3 K 3k K 36 5K ok oK ok 3K K 5K ok ok 3K oK 3K 3K ok 3 3K 3K ok 3K o K oK Kok 3K K K 3k o K 3K ok KKK K K ok 3K Kk Kok Kk Kok ok Kok
FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<K

DEPTH OF FLOW IN 93.0 INCH PIPE IS 74.3 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 12.6

UPSTREARM NODE ELEVATION = 349.00

DOWNSTREAM NODE ELEVATION = 344.00

FLOWLENGTH(FEET) = 1170.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 93.00 NUMBER OF PIPES = 1

PIPEFLOW THRU SUBARER(CFS) = 507.55

TRAVEL TIME(MIN.) = 1.55 TC(MIN.) = 30.72

K ok oK o K KK K oK 3 3 K K K K 3K K oK 3K 3K 3k K K oK 3k K oK oK oK K oK 3K oK o K ok K ok o oK K KK K KK KK K KKK K R o K K HKOKOK KK KK KRk ok

FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.206

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBARRER AREA(ACRES) = 13.68 SUBARER RUNOFF(CFS) = 16.60
TOTAL AREA(ACRES) = 336.47 TOTAL RUNOFF(CFS) = 524.15
TC(MIN) = 30.72

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

———_—..—-—-—.-_—.———-—-—--—.——-.-.—-a_---—-—--.—-——_—.———-_—-—-——-———-——-———o——————-__—.
-.-.-_—_—---——-.._-——-.---——-—--——--_-—-—-——-—-_-——--—-—-—-——-——-—————-—.————--—-_-,

(€KL LLLLLLLLLLLLLLLLLLLLLLLLLLLLLDPIDDPDDDIDD>D33333>33>33353555>>3>5>>>>>
(c) copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:' ’
BS1 CONSULTANTS

<<<(<<<<<(<<<<(<<<<<<<<<<<<<<<<<<(<(<<>>>>>>>>>>>>>>>>>>>>>>>>>>)>>>>>>>>>>>

**********DESCRIPTION OF RESULTS********************************************

* CITY OF SANTEE *

* 100-YEAR RUNOFF *
* BASIN Q JANUARY 1990 *

****************************************************************************

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6~HOUR DURATION PRECIPITATION (INCHES) = 2.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

Advanced Engineering Software [AES]
SERIAL No. I07231
VER. 3.4A RELEASE DATE: 4/22/86

<<<<<<<<<<<<<(<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

****************************************************************************

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 Is CODE = 7

- W T . W e S M S N W M W W e We S o3 WS D T IR AR J e L T 1T T 1 1 T T 1 Tt 1ttt i 1
_—-_-_-_..—-——.—-————-——--——---—_—==_.---.....=_‘.=_..._.—-—--————————-—————————-—...-.__:.

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 5.55 RAIN INTENSITY(INCH/HOUR) = 6.40
TOTAL AREA(ACRES) = 9.50 TOTAL RUNOFF(CFS) = 57.80
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****************************************************************************

FLOW PROCESS FROM NODE '+ 2,00 TO NODE 5.00 IS CODE = 3

- ....._—---—.----——---————--——---—_.—._--——_-—_-————-————-——-——_- - —— - - -
=—=-....=-.—--.——-—---—-——---———_—--.—_--_.—-_—-_——-———--—-—-——-———-——-—::—--::--:::_

DEPTH OF FLOW IN 33.0 INCH PIPE IS 25.7 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 11.6

UPSTREAM NODE ELEVATION = 390.00

DOWNSTREAM NODE ELEVATION = 379.00

FLOWLENGTH(FEET) = 750.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 57.80 '

TRAVEL TIME(MIN.) = 1.07 TC(MIN.) = 6.62

****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 5.00 IS CODE = 8

——— - e o W S
.—--_--—.———-_-———----—-—---—-———-—-‘—-—--—-—-—_—----——----——--——-..._

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.714
SOIL CLASSIFICATION IS "D"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500
SUBAREA AREA(ACRES) = 22.00 SUBAREA RUNOFF(CFS) = 119.42
TOTAL AREA(ACRES) = 31.50 TOTAL RUNOFF(CFS) = 177.22

TC(MIN) = 6.62

****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 3

55>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

—— A S W S A M S W MM EmmmERe M EmEEEETSREIEZSREIRSR - o > W Sm e Sa W YA M e M W M M W T e S -
-......—.._...——----_—-—--—————--—————-—:---_:--..:.._---————-———-———-—---——-:—:::-:::::

DEPTH OF FLOW IN 54.0 INCH PIPE IS 40.6 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 13.8

UPSTREAM NODE ELEVATION = 379.00

DOWNSTREAM NODE ELEVATION = 367.00.

FLOWLENGTH(FEET) = 1110.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 177.22

TRAVEL TIME(MIN.) = 1.34 TC(MIN.) = 7.96

****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 8

- - - - T I rr i - — ..-_—-.._......_-_———-——-—-————————————--.........-..-..
.--::-..==—===_==——-—-——-——-==_=..==-..-_---_-_—_—--————-—————-——-——-—-—---.—----_-.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.075

SOIL CLASSIFICATION IS "D"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500
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SUBAREA AREA(ACRES) = 27.40 SUBAREA RUNOFF(CFS) = 132.09
TOTAL AREA(ACRES) = 58.90 TOTAL RUNOFF(CFS) = 309.31

TC(MIN) = 7.96

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 Is CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

_—-——---—-——--—_-—-..—--—u—-——————-——-———-—--—
31+ttt

===========——_———-—------———_---_—_-.—--—————-————--—-————-—

DEPTH OF FLOW IN 81.0 INCH PIPE IS 61.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 10.6

UPSTREAM NODE ELEVATION = 367.00

DOWNSTREAM NODE ELEVATION = 362.00

FLOWLENGTH(FEET) = 1350.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 81.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 309.31

TRAVEL TIME(MIN.) = 2.12 TC(MIN.) = 10.08

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 8

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

..-...-—----——_———-—-—---——--—---—_-———--————.-——--—-—-———---——
_—-.--.—..—_—_....—-—-—-———--——-—-————-—-———_—--o——-————-——-—-—-—_—---

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.358
SOIL CLASSIFICATION IS "D"
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .7000
SUBAREA AREA(ACRES) = 26.92 SUBAREA RUNOFF(CFS) = 82.12
TOTAL AREA(ACRES) = 85.82 TOTAL RUNOFF(CFS) = 391.44

TC(MIN) = 10.08

****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 3
>5>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
5>5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

o e i S S T G e M G W ar S M e A MMM TR EIRESRESSIIC
ERERRISRRE=E=

- — g W AW % W M S
—.-_.---..—...-.-----——--—----——-—-—-a—-—-—-—o.—-—-...—-—————-—————-----———.

DEPTH OF FLOW IN 75.0 INCH PIPE IS 55.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 16.0

UPSTREAM NODE ELEVATION = 362.00

DOWNSTREAM NODE ELEVATION = 355.00

FLOWLENGTH(FEET) = 750.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 75.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 391.44

TRAVEL TIME(MIN.) = .78 TC(MIN.) = 10.86

****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 8

.-...-—_.............————————-_-—-—-—-——-—_---—_-_---———-—__—--—--.—--——-—————_——-—-_--_
———-.___.._--———-—--.——-—-...-—-——-....-.._--_..‘-—-..-..—---.--_.—--——-———-——-——-—---_—_—:
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.153
SOIL CLASSIFICATION IS "D"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500
SUBAREA AREA(ACRES) = 28.19 SUBAREA RUNOFF(CFS) = 111.22
TOTAL AREA(ACRES) = 114.01 TOTAL RUNOFF(CFS) = 502.65

TC(MIN) = 10.86

****************************************************************************

FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 Is CODE = 3
55>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

PR e T T T T I T T T T L
444444+ % 241 R 22 oy

e T T T 2 T T T T+ 1 1
-_—_---—.-——-—---————-—----——---—--——--——u_——-—-—----—-——

DEPTH OF FLOW IN 63.0 INCH PIPE IS 46.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 29.4

UPSTREAM NODE ELEVATION = 355.00

DOWNSTREAM NODE ELEVATION = 349.00

FLOWLENGTH(FEET) = 150.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 63.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 502.65

TRAVEL TIME(MIN.) = .09 TC(MIN.) = 10.95

****************************************************************************

FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 8

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

——-_—_—-—-———-—————--—--o_—————---———————--.-__—.-—_-.—-——
..-———--._—..———-———-——.—————-.—-—--’-.-————--——_---———-——-—-———————-_

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.132
SOIL CLASSIFICATION IS "D"
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500
SUBAREA AREA(ACRES) = 11.46 SUBAREA RUNOFF(CFS) = 40.25
TOTAL AREA(ACRES) = 125.47 TOTAL RUNOFF(CFS) = 542.90

TC(MIN) = 10.95

e L T I T YT T 3 3 3 11
44324222

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1

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

.......-.--—_..---—-——.—-———_--—-—-—-—-——-_—_----—--——-—-———
.-———---——————--——-_-———-——--——_—---—-—-———-—-——--

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 10.95

RAINFALL INTENSITY (INCH./HOUR) = 4.13

TOTAL STREAM AREA (ACRES) = 125.47

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 542.90

****************************************************************************

FLOW PROCESS FROM NODE 21.00 TO NODE 22.00 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<L

R T T T T+ T+ 2 2 T 1 -—— - - L T T T 1 1
....-..__......-...-.......-....-...-.......:....::::-_..===....=-=====..=....-..-_-...._...._..-....-

USER-SPECIFIED VALUES ARE AS FOLLOWS:
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TC(MIN) = 24.53 RAIN INTENSITY(INCH/HOUR) = 2.46
TOTAL AREA(ACRES) = 11.42 TOTAL RUNOFF(CFS) = 19.63

****************************************************************************

FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 Is CODE = 3

—-—--——-——-——-----—--------—--—-——----—nc----u—---—-—---——-———---———-——--—-—-—

5>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<«<

.—-.——--...--—-.--—...-....--_-—_—‘---——-——o—_-——--———-———-—_—-——————--——-——————--———-—-—_.
-.._.—_—---—--——-—--—--_-—-—_---—---————_——-——---—---_—-—---——---——--.—_-—_-——————

DEPTH OF FLOW IN 30.0 INCH PIPE IS 24.0 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 4.7

UPSTREAM NODE ELEVATION = 358.00

DOWNSTREAM NODE ELEVATION = 356.00

FLOWLENGTH(FEET) = 750.00 MANNINGS N = .013°

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 19.63

TRAVEL TIME(MIN.) = 2.68 TC(MIN.) = 27.21

****************************************************************************

FLOW PROCESS FROM NODE 22.00 TO NODE 23.00 IS CODE = 8

———-—_—--——-—-..--..—--——_——--——--’—-——-————-—————---——-—-—--———————-—--.———————-
__-_—--o—-.-——---.——,-.———..---—---——-——————-—---—-——-—--———-_-———-———-———_—-—-.-..—

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.297
SOIL CLASSIFICATION IS "D"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = ,9500
SUBAREA AREA(ACRES) = 7.89 SUBAREA RUNOFF(CFS) = 17.22
TOTAL AREA(ACRES) = 19.31 TOTAL RUNOFF(CFS) = 36.85

TC(MIN) = 27.21

****************************************************************************

FLOW PROCESS FROM NODE 23.00 TO NODE 24.00 Is CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<¥

.-.-_-—-———--_—-—--————--—--_-—--——.—-—_——-————...-.-..--...-—_--——-—————-—-.——-——-—-—-—
_-—_—_---.-.--—..————a———_——_--_——n————————-—-o._----.—_-.-.-—_--_-—-————--u————-.-_-

DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 7.3

UPSTREAM NODE ELEVATION = 356.00

DOWNSTREAM NODE ELEVATION = 352.00

FLOWLENGTH(FEET) = 690.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 36.85

TRAVEL TIME(MIN.) = 1.57 TC(MIN.) = 28.78

****************************************************************************

FLOW PROCESS FROM NODE 23.00 TO NODE 24.00 IS CODE = 8

-—— - " o - o - o - v J R T T T T I T I I I Tt ittt
= - = == - T 1t 1 1ttt o e kbt

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.215
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SOIL CLASSIFICATION IS "D"

COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500

SUBAREA AREA(ACRES) = 7.89 SUBAREA RUNOFF(CFS) = 14.86
TOTAL AREA(ACRES) =  27.20 TOTAL RUNOFF(CFS) = 51.70

TC(MIN) = 28.78

****************************************************************************

FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

— - o 7 S T o o o o o e A S S N M M N S R R E S G R N NN T RS SrCENEEESEESREIEESZSS SRS
P Y T T e 1 1 i 1t i 1 2 it 2 13 1 4 R e e kit

DEPTH OF FLOW IN 39.0 INCH PIPE IS 31.0 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 7.3

UPSTREAM NODE ELEVATION = 352.00

DOWNSTREAM NODE ELEVATION = 349.00

FLOWLENGTH(FEET) = 650.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 51.70

TRAVEL TIME(MIN.) = 1.48 TC(MIN.) = 30.26

****************************************************************************

FLOW PROCESS FROM NODE 24.00 TO NODE 25.00 IS CODE = 8

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

o ——— o - T 1 o o T o S T e Y S e G e W e S AN Ee = ME SE S MR G R M A T R NN TN NSNS SR IRSRES
e S e T T R T R N LSS NSNS NS S aE S m o oo o o e - S - - - ——————

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.145
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 20.26 SUBAREA RUNOFF(CFS) = 23.90
TOTAL AREA(ACRES) = 47.46 TOTAL RUNOFF(CFS) = 75.60

TC(MIN) = 30.26

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 25.00 IS CODE = 1

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

- ———— - o T g o T T G S o S e M e WS A S S M N MM S I SR AT L S M T M SR M E S IO EZEISEIREISSRSRSEX
T A T 3 3 T 3 1 1 1 11 113 1311 1 3 1 1 1 1 b i e e et

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MINUTES) = 30.26
RAINFALL INTENSITY (INCH./HOUR) = 2.14
TOTAL STREAM AREA (ACRES) = 47.46
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 75.60
CONFLUENCE INFORMATION:
STREAM RUNOFF TIME INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 542.90 10.95 4.132

2 75.60 30.26 2.145
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RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
582.15 357.39
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 582.15 TIME (MINUTES) = 10.948

TOTAL AREA(ACRES) = 172.93

**************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 5

>5>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<LK
>>>>>TRAVELTIME THRU SUBAREA<<<<K

33444444232 R R Ry g

UPSTREAM NODE ELEVATION = 349.00

DOWNSTREAM NODE ELEVATION = 346.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1350.00

CHANNEL BASE(FEET) = 6.00 "Z" FACTOR = .000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 4.50
CHANNEL FLOW THRU SUBAREA(CFS) = 582.15

==>>ERROR: FLOW IN CHANNEL EXCEEDS CHANNEL
CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM

ALLOWABLE DEPTH).
AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.

FLOW VELOCITY(FEET/SEC) = 21.56 FLOW DEPTH(FEET) = 4.50
TRAVEL TIME(MIN.) = 1.04 TC(MIN.) = 11.99

==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

****************************************************************************

L I I T T T T T T 2 T 3 31
—3-2-3—&-3—2 %

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 8

PP P T T 2 T T T T I T T T T I 3 T 1

———— -
T T T N I R R S R RN RS E T m oo v - - - - -

L3 4-#—4—4—3-3-3—3-4-R-R R R R g R

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.896

SOIL CLASSIFICATION IS "D"
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .7000
SUBAREA AREA(ACRES) = 17.29 SUBAREA RUNOFF(CFS) = 47.16

TOTAL AREA(ACRES) = 190.22 TOTAL RUNOFF(CFS) = 629.30
TC(MIN) = 11.99

****************************************************************************

FLOW PROCESS FROM NODE 26.00 TO NODE 27.00 IS CODE = 7

- - - - - T T Y T T YT T 3 331 - -
== e T T LT L 1t b et o

- - - -
-3 - 3443434311k R R

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 5.53 RAIN INTENSITY(INCH/HOUR) = 6.42
TOTAL AREA(ACRES) = 5.72 TOTAL RUNOFF(CFS) = 34.88
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****************************************************************************

FLOW PROCESS FROM NODE ©27.00 TO NOD 28.00 IS CODE = 6

————————— A M R N A E E R A m RS e I T S RN SN RS S S S SRR S EE S EEE IR
Pt L T T I I 1 i i 1t b At e e e

UPSTREAM ELEVATION = 355.00 DOWNSTREAM ELEVATION = 352.00
STREET LENGTH(FEET) = 400.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 57.65
***STREET FLOWING FULL***
NOTE: STREETFLOW EXCEEDS TOP OF CURB. .
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.

STREET FLOWDEPTH(FEET) = .67
HALFSTREET FLOODWIDTH(FEET) = 15.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 4.78
PRODUCT OF DEPTH&VELOCITY = 3.20
STREETFLOW TRAVELTIME(MIN) = 1.39 TC(MIN) = 6.92
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.552

SOIL CLASSIFICATION IS "D"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

SUBAREA AREA(ACRES) = 8.62 SUBAREA RUNOFF(CFS) = 45.47
SUMMED AREA(ACRES) = 14.34 TOTAL RUNOFF(CFS) = 80.35
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .75 HALFSTREET FLOODWIDTH(FEET) = 15.00

FLOW VELOCITY(FEET/SEC.) = 5.58 DEPTH*VELOCITY = 4.18

****************************************************************************

FLOW PROCESS FROM NODE 28.00 TO NODE 29.00 Is CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

_..—__-.---..._.-—-———————-_----——-_-_———.—_-.——....—---——-———————-—-——-———-—--_---_—
_.——--—--——--—-—————--n-——--—----—-—--_--_--—————————-——-—————-———-———---—_--—

DEPTH OF FLOW IN 54.0 INCH PIPE IS 41.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 6.1

UPSTREAM NODE ELEVATION = 352.00

DOWNSTREAM NODE ELEVATION = 350.00

FLOWLENGTH(FEET) = 940.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 80.35

TRAVEL TIME(MIN.) = 2.55 TC(MIN.) = 9.47

****************************************************************************

FLOW PROCESS FROM NODE 28.00 TO NODE 29.00 IS CODE = 8

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

— o ———— o ot o S T W SR e S G e P A T W M S e e R MR M M S T M AT M M M MmN mmE SR ETEREETRERSSEZSSSRRRRC - -
-..--—....-——_——-——————a-_——-—--—-—--_-----..—..-__-_-_-—----—-—--————--—--—:::-—_--:

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.536
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SOIL CLASSIFICATION IS "D"
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .7000

SUBAREA AREA(ACRES) = 16.04 SUBAREA RUNOFF(CFS) = 50.94
TOTAL AREA(ACRES) = ~ 30.38 TOTAL RUNOFF(CFS) = 131.28
TC(MIN) = 9.47

****************************************************************************

FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 7

—— - -
s T T N T N T N R R R R R S R e TR CE T S o o o s = o o - - - -

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 38.83 RAIN INTENSITY(INCH/HOUR) = 1.83
TOTAL AREA(ACRES) = 9.80 TOTAL RUNOFF(CFS) = 9.84

****************************************************************************

FLOW PROCESS FROM NODE 32.00 TO NODE 35.00 IS CODE = 6

-

- 7 o T - W . o > O W W S Y W o A A M M MM MR S M ML SR ST A M I S A M M S S M EmEm T m EmmEmEmE SRS SRS

UPSTREAM ELEVATION = 352.00 DOWNSTREAM ELEVATION = 340.00
STREET LENGTH(FEET) = 1300.00 CURB HEIGTH(INCHES) = 6,

STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**PRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 23.73
***STREET FLOWING FULL**¥
STREET FLOWDEPTH(FEET) = .49
HALFSTREET FLOODWIDTH(FEET) = 15.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.50
PRODUCT OF DEPTH&VELOCITY = 1.73
STREETFLOW TRAVELTIME(MIN) = 6.20 TC(MIN) = 45.03
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.660

SOIL CLASSIFICATION IS "D"
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500

SUBAREA AREA(ACRES) = 19.86 SUBAREA RUNOFF(CFS) = 28.02
SUMMED AREA(ACRES) = 29.66 TOTAL RUNOFF(CFS) = 37.86
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .55 HALFSTREET FLOODWIDTH(FEET) = 15.00
FLOW VELOCITY(FEET/SEC.) = 4.43 DEPTH*VELOCITY = 2.45

P R L R 2 2 2222 222122322323 2232 223 X222 222222222ttt il

FLOW PROCESS FROM NODE 36.00 TO NODE 37.00 IS CODE = 2

- ——
e e T N R T e T L L N L N R R R S R C EE S RN G o o o v on e wm e i e S e o o i S 0 T S W - -

END OF RATIONAL METHOD ANALYSIS
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___--_-—..--———-——-——.--—.———-—--——--—-—_———-_—_-—-—-——-——-—————————-—-—-----_--.
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

_-_—_-—‘——_—-—————-—-——..——-.——--—_——————---—...---_-..-——-——————-—-————-——-——---—_.—
_—-—-—-—-—-——_———----——_---.----..------_——_—-..—----——-——--——-——-—————-----—_—-__

<L LLLLLLLLLLLLLLLLLLLLLLLLLLLLDDIDODPDDIDDD3DD3>333>333553>>>3355555
(c) copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for: -
BSI CONSULTANTS

<<<<<<(<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

**********DESCRIPTION OF RESULTS********************************************

* CITY OF SANTEE *

* 100-YEAR RUNOFF *
* BASIN R JANUARY 1990 *

****************************************************************************

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

Advanced Engineering Software [AES]
SERIAL No. I0723I
VER. 3.4A RELEASE DATE: 4/22/86

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

****************************************************************************

FLOW PROCESS FROM NODE 1.00 TO NODE 5.00 IS CODE = 2

SOIL CLASSIFICATION IS "D"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500
INITIAL SUBAREA FLOW-LENGTH(FEET) = 420.00



Page 2
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UPSTREAM ELEVATION = 358.00
DOWNSTREAM ELEVATION = 356.00
ELEVATION DIFFERENCE = 2.00

URBAN SUBAREA OVERLAND TIME OF FLOW(MINUTES) = 7.304
*CAUTION: SUBAREA SLOPE EXCEEDS COUNTY NOMOGRAPH
DEFINITION. EXTRAPOLATION OF NOMOGRAPH USED.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 5.365

SUBAREA RUNOFF(CFS) = 11.16
TOTAL AREA(ACRES) = 2.18 TOTAL RUNOFF(CFS) = 11.16

***********************************************t****************************

FLOW PROCESS FROM NODE 5.00 TO NODE 7.00 IS CODE = 6

_—...-_—--—.———-————-—--————-—_-—-——-..-_---—---——-——--—————-———————————-—.—_—----_
.-—_—-——--——-—-————-—--—-——n-—--——----_------——-_—-——--—-————-——————-——_-——_----_

UPSTREAM ELEVATION = 356.00 DOWNSTREAM ELEVATION = 355.00
STREET LENGTH(FEET) = 400.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 41.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 1

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 17.80

NOTE: STREETFLOW EXCEEDS TOP OF CURB.

THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.

STREET FLOWDEPTH(FEET) = .71
HALFSTREET FLOODWIDTH(FEET) = 28.96
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.09
PRODUCT OF DEPTH&VELOCITY = 1.48
STREETFLOW TRAVELTIME(MIN) = 3.19 TC(MIN) = 10.49
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.248

SOIL CLASSIFICATION IS "D"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

SUBAREA AREA(ACRES) = 3.26 SUBAREA RUNOFF(CFS) = 13.15
SUMMED AREA(ACRES) = 5.45 TOTAL RUNOFF(CFS) = 24.32
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .77 HALFSTREET FLOODWIDTH(FEET) = 32.05

FLOW VELOCITY(FEET/SEC.) = 2.34 DEPTH*VELOCITY = 1.80

****************************************************************************

FLOW PROCESS FROM NODE 7.00 TO NODE 8.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

.———-—--—_--—-—————-—----.--————-—-—-—--.—-_-—-_—-_-——--————-——-—-—-———-.—-.—_..-_.-__
———--——--————n--—————--_--o_———.-———....—..--.—---—--..--——-————--———————---—--_---_

DEPTH OF FLOW IN 33.0 INCH PIPE IS 23.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 5.4

UPSTREAM NODE ELEVATION = 355.00

DOWNSTREAM NODE ELEVATION = 354.00

FLOWLENGTH(FEET) = 307.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 24.32

TRAVEL TIME(MIN.) = .95 TC(MIN.) = 11.44



Page 3

BASIN_R

S22 S22 232 &8 84

***************************************************************

FLOW PROCESS FROM NODE "+ 7.00 TO NODE 8.00 IS CODE = 8

s>3>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 4.018

SOIL CLASSIFICATION IS "D"

INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

SUBAREA AREA(ACRES) = .81 SUBAREA RUNOFF(CFS) = 3.09
TOTAL AREA(ACRES) = 6.26 TOTAL RUNOFF(CFS) = 27.41

TC(MIN) = 11.44

**********************************************t*****************************

FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

......—.-—-—-—-———-——-—--——-—-—--—_—--—-..—....-..—--————-———-—-——--..-—---.-——_——-........-.
P T T3t E 1 i L1 1 1 2 e b

DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 5.3

UPSTREAM NODE ELEVATION = 354.00

DOWNSTREAM NODE ELEVATION = 353.00

FLOWLENGTH(FEET) = 333.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 1 27.41

TRAVEL TIME(MIN.) = 1.05 TC({MIN.) = 12.49

****************************************************************************

FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 8

- " " o 4 T Y Y e e b G A A G BR MR ML S R WS W ST ST M M M MMM TR TTIINSISZ DX
e O T R R T RSN S aac o e anm om wnwe o-o  om memn -
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.796
SOIL CLASSIFICATION IS "D"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500
SUBAREA AREA(ACRES) = 5.31 SUBAREA RUNOFF(CFS) = 19.15
TOTAL AREA(ACRES) = 11.57 TOTAL RUNOFF(CFS) = 46.56

TC(MIN) = 12.49

****************************************************************************

——-— . s W G W A G O S TR e w
13-4 43443 AR

FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

- - = . T T o o o T M e M e M G M M T M I E S E R TN TTIDESSESZSRSR
=== - = T I T T 1 1 1 2 it it i e

DEPTH OF FLOW IN 39.0 INCH PIPE IS 27.2 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 7.5

UPSTREAM NODE ELEVATION = 353.00

DOWNSTREAM NODE ELEVATION = 351.50
FLOWLENGTH(FEET) = 296.00 MANNINGS N = .013
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ESTIMATED PIPE DIAMETER({INCH) = 39.00 NUMBER OF PIPES = 1

PIPEFLOW THRU SUBAREA(CFS) = 46.56

TRAVEL TIME(MIN.) = = .66 TC(MIN.) = 13.14

****************************************************************************

FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 8

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

- g e
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.673

SOIL CLASSIFICATION IS "D"

INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

SUBAREA AREA(ACRES) = 2.23 SUBAREA RUNOFF(CFS) = 7.78
TOTAL AREA(ACRES) = 13.80 TOTAL RUNOFF(CFS) = 54.34

TC(MIN) = 13.14

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

44453445542

DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 7.6

UPSTREAM NODE ELEVATION = 351.50

DOWNSTREAM NODE ELEVATION = 350.00

FLOWLENGTH(FEET) = 315.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 54.34

TRAVEL TIME({MIN.) = .69 TC(MIN.) = 13.83

PO e T 2 2 2 2223222222222 233 3222332223222 A2 S22 it h ittt h gl

FLOW PROCESS FROM NODE 10.00 TO NODE 11.00 IS CODE = 8

P - T T T I Tt T 1 1 1 1T 1t 1 1]
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.554

SOIL CLASSIFICATION IS "D"

INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500

SUBAREA AREA(ACRES) = 1.88 SUBAREA RUNOFF(CFS) = 6.35
TOTAL AREA(ACRES) = 15.68 TOTAL RUNOFF(CFS) = 60.68

TC(MIN) = 13.83

****************************************************************************

FLOW PROCESS FROM NODE 11.00 TO NODE 15.00 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

- - e oo e G e S W
e T T S L L L L T L R N N C S NS RNCENC NS S o = v e o S 5 I S e e I I S S ——————— -

DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.2 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 9.5
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UPSTREAM NODE ELEVATION = 350.00

DOWNSTREAM NODE ELEVATION =  348.00

FLOWLENGTH(FEET) = 253.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 60.68

TRAVEL TIME(MIN.) = .45 TC(MIN.) = 14.28

****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NOD 15.00 IS CODE = 1

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

—— e — i T N G E R E MM R R E T S e S eSS RS E RS E R - - - - -
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 14.28 )
RAINFALL INTENSITY (INCH./HOUR) = 3.48

TOTAL STREAM AREA (ACRES) = 15.68

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 60.68

****************************************************************************

FLOW PROCESS FROM NODE 11.00 TO NODE 12.00 IS CODE = 7

P e T 1 T T 1T T T 2 I T 3 T 1 T 13 1 1
—---—-——.»——-—.--—-—--——-.—--—-———-——-——-—-------—-——--—-————————-—-—-—_——-—---_.

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 24.80 RAIN INTENSITY(INCH/HOUR) = 2.44
TOTAL AREA(ACRES) = 3.00 TOTAL RUNOFF(CFS) = 4.02

********************************t*******************************************

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 5

>5>5>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<K
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UPSTREAM NODE ELEVATION = 355.00
DOWNSTREAM NODE ELEVATION = 354.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00

CHANNEL BASE(FEET) = .00 "z" FACTOR = 1.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 5.00
CHANNEL FLOW THRU SUBAREA(CFS) = 4.02

FLOW VELOCITY(FEET/SEC) = 1.46 FLOW DEPTH(FEET) = 1.66
TRAVEL TIME(MIN.) = 6.86 TC(MIN.) = 31.66

****************************************************************************

FLOW PROCESS FROM NODE 12.00 TO NODE 13.00 IS CODE = 8

— o mr — ————— N EEm e e EE TR I SN SIS S E NS ES ISR ERED
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 SUBAREA AREA(ACRES) = 8.66 SUBAREA RUNOFF(CFS)

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.083
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

"

0
e
N
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TOTAL AREA(ACRES) = 11.66 TOTAL RUNOFF(CFS) = 13.94
TC(MIN) = 31.66

****************************************************************************

FLOW PROCESS FROM NODE 13.00 TO NODE 15.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«

-_—....----.--——.——.——-——-—--——-——--—---»———-_----——-————-————-—————-—o—————--——-_-.
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DEPTH OF FLOW IN 24.0 INCH PIPE IS 19.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 5.1

UPSTREAM NODE ELEVATION = 354.00

DOWNSTREAM NODE ELEVATION = 348.00

FLOWLENGTH(FEET) = 1400.00 MANNINGS N = .013°

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 13.94

TRAVEL TIME(MIN.) = 4.58 TC(MIN.) = 36.23

****************************************************************************

FLOW PROCESS FROM NODE 13.00 TO NODE 15.00 IS CODE = 8

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

< s 2 o o T o S M N M S M N S TR R A S SNSRI EEREESRIEERERES -
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.910
SOIL CLASSIFICATION IS "D"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500
SUBAREA AREA(ACRES) = 19.52 SUBAREA RUNOFF(CFS) = 35.41
TOTAL AREA(ACRES) = 31.18 TOTAL RUNOFF(CFS) = 49.35

TC(MIN) = 36.23

****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 15.00 IS CODE = 1

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

P Tt T T T T T T T T T I T I I T 1 1 1 i 1ttt i g - -
._....-..-.._..__----—---..-_-__-.._-...._.......-......._-.._.._-.._-_--—--_---_---..:_....::'.:::..:

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 36.23

RAINFALL INTENSITY (INCH./HOUR) = 1.91
TOTAL STREAM AREA (ACRES) =  31.18
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 49.35
CONFLUENCE INFORMATION:
STREAM  RUNOFF TIME  INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 60.68 14.28 3.482 '
2 49.35 36.23 1.910

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
87.75 82.63
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COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF (CFS) = 87.75 TIME (MINUTES) = 14.275

TOTAL AREA(ACRES) = 46.86

*****************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 Is CODE = 3

>>5>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
5>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<«
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DEPTH OF FLOW IN 42.0 INCH PIPE IS 30.7 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 11.6

UPSTREAM NODE ELEVATION = 348.00

DOWNSTREAM NODE ELEVATION = 340.00

FLOWLENGTH(FEET) = 740.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 87.75

TRAVEL TIME(MIN.) = 1.06 TC(MIN.) = 15.33

***************************************************************************

FLOW PROCESS FROM NODE ~ 15.00 TO NODE 20,00 IS CODE = 8

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

[ e T T T I T s T T T I T I T T 1T 2 1 - - - -
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.325
SOIL CLASSIFICATION IS "D"
INDUSTRIAL DEVELOPMENT RUNOFF COEFFICIENT = .9500
SUBAREA AREA(ACRES) = 8.75 SUBAREA RUNOFF(CFS) = 27.64
TOTAL AREA(ACRES) = 55.61 TOTAL RUNOFF(CFS) = 115.39

TC(MIN) = 15.33

———— - 42 SN W e W W S e W W S Tm T R M M W A WS
—--—_—_—---—_———-—-—-——-——-——--n—-_---.._..---——-—-—--—————-—-——————---—_-_-_--.

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

- ————— - R T T T T I T I T I 1ttt s 1 - -—— - —
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€L LLLLLLLLLLLLLLLLLLLLLLLLLLLIDIDIDIDIDDDDDID>35333353355>>33353555>
(c) copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:
BSI CONSULTANTS

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<(<<<<<>>>>>>>>>>>>>)>>>>>>>>>>>>>>>>>>>>>>>>

**********DESCRIPTION OF RESULTS********************************************

* CITY OF SANTEE *
* 100-YEAR RUNOFF *
* BASIN S JANUARY 1990 *

****************************************************************************

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.600

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<(<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

Advanced Engineering Software [AES]
SERIAL No. I07231
VER. 3.4A RELEASE DATE: 4/22/86

<<<<<<<<<<<(<<(<(<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

****************************************************************************

FLOW PROCESS FROM NODE 1.00 TO NODE 5.00 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

P Y L T T T T I T 1 2 1 1 P T T T T T T 1 T T T 1 11 - -
.—--———_—-_-_---—-——-——-——-———_——_...-=..-—-=-_---—.——-——-——-——-——————————-—-::_::_:

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 19.41 RAIN INTENSITY(INCH/HOUR) = 2.86
TOTAL AREA(ACRES) = 8.96 TOTAL RUNOFF(CFS) = 21.75
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****************************************************************************

FLOW PROCESS FROM NODE - 5,00 TO NODE 10.00 IS CODE = 3

—---—-..——-——-———--———-——————--—-—----—_.-—_--.--..——.——--——-.—-—-—-—-—-—-—-——....—--—.._
—-....--—_———---————_-_-————---.——--_-..—--._--_——-—————---—-————-.—---.———.—_------—...

UPSTREAM ELEVATION = 342.00 DOWNSTREAM ELEVATION = 336.00
STREET LENGTH(FEET) = 670.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 25.07

***STREET FLOWING FULL***

STREET FLOWDEPTH(FEET) = .49

HALFSTREET FLOODWIDTH(FEET) = 15.00

AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.69

PRODUCT OF DEPTH&VELOCITY = 1.83
STREETFLOW TRAVELTIME(MIN) = 3.02 TC(MIN) = 22.43

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.602
SOIL CLASSIFICATION IS "D"
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500

SUBAREA AREA(ACRES) = 3.00 SUBAREA RUNOFF(CFS) = 6.63
SUMMED AREA(ACRES) = 11.96 TOTAL RUNOFF(CFS) = 28.38
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .51 HALFSTREET FLOODWIDTH(FEET) = 15.00

FLOW VELOCITY(FEET/SEC.) = 3.85 DEPTH*VELOCITY = 1.98

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 3

>5>>>>COMPUTE STREETFLOW TRAVELTIME THRU SUBAREA<<<<<
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UPSTREAM ELEVATION = 336.00 DOWNSTREAM ELEVATION = 333.00
STREET LENGTH(FEET) = 1000.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 38.66
***STREET FLOWING FULL***
NOTE: STREETFLOW EXCEEDS TOP OF CURB.
THE FOLLOWING STREETFLOW RESULTS ARE BASED ON THE ASSUMPTION
THAT NEGLIBLE FLOW OCCURS OUTSIDE OF THE STREET CHANNEL.
THAT IS, ALL FLOW ALONG THE PARKWAY, ETC., IS NEGLECTED.
STREET FLOWDEPTH(FEET) = .67
HALFSTREET FLOODWIDTH(FEET) = 15.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.21
PRODUCT OF DEPTH&VELOCITY = 2.15
STREETFLOW TRAVELTIME(MIN) = 5.20 TC(MIN) = 27.63

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.274
SOIL CLASSIFICATION IS "D"
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500
SUBAREA AREA(ACRES) = 10.62 SUBAREA RUNOFF(CFS) = 20.53
SUMMED AREA(ACRES) = 22.58 TOTAL RUNOFF(CFS) = 48.91
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END OF SUBAREA STREETFLOW HYDRAULICS:
DEPTH(FEET) = .75 HALFSTREET FLOODWIDTH(FEET) = 15.00

FLOW VELOCITY(FEET/SEC.) = 3.40 DEPTH*VELOCITY = 2.54

****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NOD 20.00 Is CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

P L T T T T T 1 T T 1T T
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DEPTH OF FLOW IN 39.0 INCH PIPE IS 28.0 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 7.7

UPSTREAM NODE ELEVATION = 333.00

DOWNSTREAM NODE ELEVATION = 325.00

FLOWLENGTH(FEET) = 1530.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 48.91

TRAVEL TIME(MIN.) = 3.32 TC(MIN.) = 30.95

****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 Is CODE = 8
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.114
SOIL CLASSIFICATION IS "D"
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500
SUBAREA AREA(ACRES) = 10.89 SUBAREA RUNOFF(CFS) = 19.57
TOTAL AREA(ACRES) = 33.47 TOTAL RUNOFF(CFS) = 68.48

TC(MIN) = 30.95

****************************************************************************

FLOW PROCESS FROM NODE 21.00 TO NODE 25.00 IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<<

..—-—--——_——-————-—--————-—-—-—--——--—————-—--—__-——--——-——--—-—---—-——-—-—-—-_-—_———
-_.-—————--—--————--—--.—-__—---.--—-———-._._-----—--—-—-—--——a»-——--——--—--—_-_—-

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 14.74 RAIN INTENSITY(INCH/HOUR) = 3.41
TOTAL AREA(ACRES) = 8.04 TOTAL RUNOFF(CFS) = 22.31

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<««<
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DEPTH OF FLOW IN 30.0 INCH PIPE IS 22.4 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 5.7

UPSTREAM NODE ELEVATION = 336.00

DOWNSTREAM NODE ELEVATION = 335.00
FLOWLENGTH(FEET) = 250.00 MANNINGS N = .013
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ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 22.31
TRAVEL TIME(MIN.) = .73 TC(MIN.) = 15.47

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 8
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.306
SOIL CLASSIFICATION IS "D"
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500
SUBAREA AREA(ACRES) = 8.97 SUBAREA RUNOFF(CFS) = 25.20
TOTAL AREA(ACRES) = 17.01 TOTAL RUNOFF(CFS) = 47.51

TC(MIN) = 15.47

****************************************************************************

FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW) <<<<<

- L M SR A S MM M G M Em S M m MRS E MR TSI IEISESRESSSESSESISIZRS
I T I 1 1 1 1 3 1 3 1 3 1t 2 3 il kit

—— o o . s
RS EsEEE=

DEPTH OF FLOW IN 42.0 INCH PIPE IS 33.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 5.8

UPSTREAM NODE ELEVATION = 335.00

DOWNSTREAM NODE ELEVATION = 330.00

FLOWLENGTH(FEET) = 1900.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 47.51

TRAVEL TIME(MIN.) = 5.46 TC(MIN.) = 20.93

****************************************************************************

FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 8

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

—————.—-_-—_—-_-—————-————-—--.-_-.--—.—..———-—---o-———-—————-.-————---——-—————_—_
—-._—-—..-—....._————---——.———-——.—--—--—_-—-—-—-—-—-——--—-.——_--——-——--o——-——-——--—--—

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.720
SOIL CLASSIFICATION IS "D"
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500
SUBAREA AREA(ACRES) = 43.20 SUBAREA RUNOFF(CFS) = 99.88
TOTAL AREA(ACRES) = 60.21 TOTAL RUNOFF(CFS) = 147.40

TC(MIN) = 20.93

****************************************************************************

FLOW PROCESS FROM NODE 36.00 TO NODE 40.00 IS CODE = 7

- - - - - PR T 1 T 3 T 1 3 T 1t Tttt
—-—-_==-_=====—-:—..:———--——--.—::—--—--..-_---.—-_-————-——----—--———-—-—..-.—-___..._

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 29.21 RAIN INTENSITY(INCH/HOUR) = 2.19
TOTAL AREA(ACRES) = 4.09 TOTAL RUNOFF(CFS) = 4.94
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****************************************************************************

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 3

>>5>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
55>5>>>USING COMPUTER~-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

e o o o - N M B S RS E R R SR s T T RS S SIS E SIS S S SERESSERES
P T 3 1 £ R 1 1 2 e e e e

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 24.000

DEPTH OF FLOW IN 24.0 INCH PIPE IS 10.9 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 3.6

UPSTREAM NODE ELEVATION = 325.00

DOWNSTREAM NODE ELEVATION = 320.00

FLOWLENGTH(FEET) = 1700.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 4.94

TRAVEL TIME(MIN.) = 7.98 TC(MIN.) = 37.19

****************************************************************************

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 8

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

s o o S T S e S B S e e o e S SR EE W A AN R MR M M N M W B RS R R ST E N RS S SIS ESSSSSERSEERRIZIES
T T I i T 1 1ttt i it a1 e ik bh e ikt

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.878
SOIL CLASSIFICATION IS "D"
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500
SUBAREA AREA(ACRES) = 27.96 SUBAREA RUNOFF(CFS) = 44.63
TOTAL AREA(ACRES) = 32.05 TOTAL RUNOFF(CFS) =  49.57

TC(MIN) = 37.19

R P T L YT T 3 2 T 3 3
P T I i T 1 1 1t 1ttt i 3t e e s i

.END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

<<<<<<<(({(({(({(f{((i‘{{{((<<<<<<<<§<>>}>???}3)>}?>>??}>>?}>>>>>>>>>>>>>>>>
(C) Copyright 1982,1986 Advanced Engineering Software [RES]
Especially prepared for:
BSI CONSULTANTS

<<<<<<<<(<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

KKk Kk KKKKXXDESCRIPTION OF RESULTS********************************************

¥ CITY OF SANTEE *
* 100-YEAR RUNOFF *
* BASIN T SEPTEMBER 1989 *

****************************************************************************

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YERR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.500

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<<<<<<(<<<<<<<<<<<<<<(<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>)>>>>>>>

Advanced Engineering Software [AES)
SERIAL No. 107231
VER. 3.4A RELEASE DATE: &4/22/86

<<<<<<<<<<<<<<<<<<<<<<(<<<<<<<<<<(<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

KK K KKK K 3K ok KK KK K 3K KK K oK oK 3 KK KKK oK KKK KKK K KK K KK KK KK KKK R KR KK HOK KKK KK KKK KK XK KKK ok
FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 2

SOIL CLARSSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
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WITH 10-MINUTES ADDED = 11.70(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 590.00
UPSTREAM ELEVATION = = 765.00
DOWNSTREAM ELEVATION = 590.00
ELEVATION DIFFERENCE = 175.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.807
SUBARER RUNOFF(CFS) = 6.89
TOTAL AREA(ACRES) = &.02 TOTAL RUNOFF(CFS) = 6.89

3 3 ok 3k o oK oK oK ok 3K ok 3k K 2K o oK 3K 3K ok o oK oK 3 oKk 3K ok 3k ok K ok 3k 3K 3 ok ok ok ok Sk ok o K oK o oK o oK 3K 3K K K Sk 3k 3k 3K 3k oK ok K KK 3K oK 360K 3 K K K oK K KOk
- FLOW PROCESS FROM NODE 2.00 TO NODE 5.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<CK<LKLK

UPSTREARM NODE ELEVATION = 590.00

DOWNSTREAM NODE ELEVATION = 430.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1350.00
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBARER(CFS) = 6.89

FLOW VELOCITY(FEET/SEC) = 3.79 FLOW DEPTH(FEET) = .18
TRAVEL TIME(MIN.) = 5.94 TC(MIN.) = 17.64

3K 3K S K 3K 3K 3K K 3K oK K oK 3 oK K oK K 3K 3 ok 3 3K 3K 3K ok 3 K K K K oK oK K K K 3k K oK KKK KK 3K KK K KK K KK 3 oK K K K K K K K ok K KoK K K K
FLOW PROCESS FROM NODE 2.00 TO NODE 5.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.921

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREAR AREA(ACRES) = 42.81 SUBAREA RUNOFF(CFS) = 56.27
TOTAL ARER(ACRES) = 46.83 TOTAL RUNOFF(CFS) = 63.16

TC(MIN) = 17.64

3K 3 oK 3k KK K oK K K K oK 3 oK R oK 3K K oK 3K K oK K oK 3K 3 3K ok K 3K K K KoK K 3K K K K0k 3K 3K K 3K 3k 3 5K K KR K R K KK KK K K KKK KKk KOk %k
FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 5

- — - v - W —— - e o W M W L W M e S M W e W WA W e mR M GR e ER Em W e W Ge We  E E T T T e e e e

>>>>>»COMPUTE TRAPEZOIDAL-CHANNEL FLOW<LKKK
>>>>>TRAVELTIME THRU SUBAREA<<<<K

UPSTREARM NODE ELEVATION = 430.00

DOWNSTREAM NODE ELEVATION = 404.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 600.00

CHANNEL BASE(FEET) = .00 "Z"™ FACTOR =  2.000
MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 63.16

FLOW VELOCITY(FEET/SEC) = 8.12 FLOW DEPTH(FEET) = 1.97

TRAVEL TIME(MIN.) = 1.23 TC(MIN.) = 18.87
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KKK KK KK oK KK K 3K KK R R KKK K ok ok ok Sk ok K ok ok kK ok kK
FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 8

........-_...._.-_—...—-.-.--........-.—_....-.-._-—.._.-.._....--.—_-—..--_-_-..-—_-.-............-—.

100 YERR RAINFALL INTENSITY(INCH/HOUR) = 2.796

SOIL CLASSIFICATION IS "D"

SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 23.20 SUBAREA RUNOFF(CFS) = 35.68
“TOTAL AREA(ACRES) = ~~70.03 TOTAL RUNOFF(CFS) =  '98.84 ‘

TC(MIN) = 18.87

Page 3

3K K 3k K 3K 3K 3K 2K 3K 3K 3K 3K 3K K 3 2K K 3K 3 Ok K 3K K 3K 3K 3K K K KOk K Kok ok K

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<K<KL
>>>>>TRAVELTIME THRU SUBRREA<<<KX

-_......__..._.-_-.-—————..—-——-.—._..—.._-_.._.._-...._.—--.—....-—-_...-.-—...-.....—_._....._..
TSR ERERIRNIERESREESS

UPSTREAM NODE ELEVATION = 404.00

DOWNSTREAM NODE ELEVATION = 368.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1300.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBARER(CFS) = 98.84

FLOW VELOCITY(FEET/SEC) = 7.79 FLOW DEPTH(FEET) = 2.52

TRAVEL TIME(MIN.) = 2.78 TC(MIN.) = 21.66

P T T T L 1 e ki i

- - o e

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 8

_--_-_-----—_——-—-—_—-——-—-——..--—..-—_—---—----—----__----.-_....._-_-._-.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.559

SOIL CLASSIFICATION IS “D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 29.90 SUBARER RUNOFF(CFS) = 42.08
TOTAL AREA(ACRES) = 99.93 TOTAL RUNOFF(CFS) = 140.92
TC(MIN) = 21.66

****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 5
>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<K<LKK
>>>>>TRAVELTIME THRU SUBAREAR<<<KX

=====‘==========—-"‘—=====—-==...“‘—"'-_‘.==...—.=="‘_==—"=“—"—=_“'="—========"-==‘=“="_“"“"‘":

UPSTREAM NODE ELEVATION = 368.00

DOWNSTREAM NODE ELEVATION = 340.00

CHANNEL LENGTH THRU SUBRREA(FEET) = 1200.00

CHANNEL BASE(FEET) = .00 "zZ" FACTOR = 2.000

MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBRREA(CFS) = 140.92

FLOW VELOCITY(FEET/SEC) = 7.89 FLOW DEPTH(FEET) = 2.99
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TRAVEL TIME(MIN.) = 2.53 TC(MIN.) = 24.19

****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 8

= = -"'..--.--—-——.--—.—..":.‘:_.‘:::_.—'-.—-———.—————-a:-..._-—..:——:——-—-——-——-——-——-—-——:-.—:—-—::::::_”:

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.383

SOIL CLASSIFICATION IS "D" '
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBARER AREA(ACRES) = 53.52  SUBARER RUNOFF(CFS) =  70.14

TOTAL AREA(ACRES) = 153.45 TOTAL RUNOFF(CFS) = 211.06
TC(MIN) = 24.19

END OF RATIONAL METHOD ANALYSIS



RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PRCKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

<<<<<<<<<((<<<<<<<<<<<<(<<<<<<(<<(<<<(>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
’ (C)'Cobeight 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:
BSI CONSULTANTS

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<(<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

KKK KKK kKX XDESCRIPTION OF RESULTSH M KK KH KKK KA KA K K KA KA AR AR K KA A ACK K AKAA K AK

¥ CITY OF SANTEE *

* 100-YEAR RUNOFF *
* BASIN U SEPTEMBER 1989 *

****************************************************************************

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
.. 6-HOUR DURATION PRECIPITATION. {INCHES) =  2.500

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<<(<<<<(<<<<<<<<<<<<<<<<<<<<(<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

Advanced Engineering Software [RES]
SERIAL No. I0723%
VER. 3.4A RELEASE DATE: 4/22/86

<<<<<<<<<<<<<<<<<<<<<<<<<<<(<<<(<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>)>>>>>>>>>>

o K KKK K KRR oK KK KK KK KK K K 3K 3K K 3K 3K 3K KK 3K K KK SR KKK KK KR KKK K OK KK KK KKK KKK KRR JORK R oK K KKKk
FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 10.62 RAIN INTENSITY(INCH/HOUR) = &.05
TOTAL ARER(ACRES) = 4.69 TOTAL RUNOFF(CFS) = 10.45
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K S 3 3K 3k K oK oK K oK oK 3K K 3 KOK 3K 3K 5K K o K oK K ok ok o oK K ok Sk o ok ok K ok koK ok ok 3k K 3k ok oK oK o oK 3K o KoK oK ok oK ok ok KOK K Kok KK Kok koK K
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 5 '

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<CK<KKK

UPSTREAM NODE ELEVATION = 425.00

DOWNSTREAM NODE ELEVARTION = 375.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 510.00

CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBARER(CFS) = 10.45

FLOW VELOCITY(FEET/SEC) = 4.66 FLOW DEPTH(FEET) = .21
TRAVEL TIME(MIN.) = 1.82 TC(MIN.) = 12.44

38 3K 3 K o K K 3 3K oK K Sk 3K 5K 3K 3K 3K 0K ok K K 3 3 3k 30K 3K K 3k K KK R K 3K oK K K kKK KOk K KK K KK o K 0K 3K K K K K K K KK KK K KKK K KK
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY{INCH/HOUR) = 3.658

SOIL CLASSIFICATION IS "D" :
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBARER AREA(ACRES) = 10.10 SUBARER RUNOFF(CFS) = 20.32
TOTAL ARER(ACRES) = 14.79 TOTAL RUNOFF(CFS) = 30.77
TC(MIN) = 12.44

43K ok O 3K K oK 3K KK 3K K K K KK oK K 3K 3K ok K K K ok K oK K o K K K o o K oK KK K K oK K oK K KK K oK K oK K oK KK K K AOK KKK KK o K KK Ok &
. FLOW PROCESS FROM NCDE 3.00 TO NODE 5.00 IS CODE = .3 ...

>>>>>COMPUTE PIPEFLOW TRRVELTIME THRU SUBAREA<<K<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<X

DEPTH OF FLOW IN 2&.0 INCH PIPE IS 15.5 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 14.3

UPSTREAM NCODE ELEVATION = 375.00

DOWNSTREAM NODE ELEVATION = 344 .00

FLOWLENGTH(FEET) = 850.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 30.77

TRAVEL TIME(MIN.) = .99 TC(MIN.) = 13.43

3K oK oK KK oK K K K oK 3K KK K K 3K K oK 3K 3k ok 30K ok ok K K ok SR K K K 3K K K K 3 3K K KK K oK 3K o oK oK 3RO oK 3K S K K K 3K K OK R KOK K K R R K KKK
FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 8

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOWIKLKK

100 YERR RAINFALL INTENSITY(INCH/HOUR) = 3.482

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNCFF COEFFICIENT = .5500

N
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SUBAREA AREA(ACRES) = 17.52 SUBARER RUNOFF(CFS) = 33.56
TOTAL AREA(ACRES) = 32.31 TOTAL RUNOFF(CFS) = 64.33
TC(MIN) = 13.43

****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 3

DEPTH OF FLOW IN 36.0 INCH PIPE IS 28.0 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 10.9

UPSTREAM NODE ELEVATION = 344.00

DOWNSTREAM NODE ELEVATION = 334.00 .

FLOWLENGTH{(FEET) = 870.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 64.33

TRAVEL TIME(MIN.) = 1.33 TC(MIN.) = 14.76

****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 8

_._-._......_.—-—-_-..--._—_..-...._—-_..—-—-——-.—_—_.__-.._.-..-.._—__.-_._—._...__......._-_...._._.-_.......
....._.—..---.—_..——.-—...-_—....—_._...._.-_—-.-.—--—.._--.....—..—_......—-._-.-......_.....-...._._..—.._.-......._._..._

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.277
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREAR AREA(ACRES) = 25.50 SUBARER RUNOFF(CFS) = 45.96
TOTAL AREA(ACRES) = 57.81 TOTAL RUNOFF(CFS) = 110.29

TC(MIN) = 14.76

L e o S e e e e TR WS e 0] e
IS e e T R R e L e Al e -

************************************************************************#$**

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 3

$>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREACK<K<C
53>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<X

DEPTH OF FLOW IN 42.0 INCH PIPE IS 29.7 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 15.2

UPSTREAM NODE ELEVATION = 334.00

DOWNSTREAM NODE ELEVATION = 321.00

FLOWLENGTH(FEET) = 700.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 110.29

TRAVEL TIME(MIN.) = .77 TC(MIN.) = 15.53

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
(C) Copyright'i992,i986 Advanced Engineering Software [AES]
Especially prepared for:
BSI CONSULTANTS

CCLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLDOIODIDIODDD0000000005050550350005055

XkkkkxkkX*)kDESCRIPTION OF RESULTS********************************************

* CITY OF SANTEE *

* 100-YEAR RUNOFF ¥
* BASIN V SEPTEMBER 1989 x

****************************************************************************

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
_6-HOUR DURATION PRECIRITATION (INCHES).=  2.500

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

L LELLLLLLLLLLLLLLLLLLLCLCKLLLLLLLLDOODOODDDOD 000000500000 5550502500050)

Bdvanced Engineering Software [RES]
SERTIAL No. T0723I
VER. 3.4A RELEASE DATE: 4/22/86

Crr il £ ECLLCLCLLLLLLLLLLLLLLCLCLLLLLEIIIIIDIIIIIDIID I LU IIIIIIT NN N vy

KK o 30K K K 3k 3K oK 3K oK K K K oK o K K R KK K 0K 3 o 3K ok ok K K KK K K K R ROK K K K KK KR KKK e ok sk vk
FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 12.16 RAIN INTENSITY(INCH/HOUR) = 3.71
TOTAL AREA(ACRES) = 8.00 TOTAL RUNQFF(CFS) = 16.34
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****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 6

UPSTREAM ELEVATION = 700.00 DOWNSTREAM ELEVATION = 655.00
STREET LENGTH(FEET) = 600.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2
**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 43.35
**¥STREET FLOWING FULLX**
STREET FLOWDEPTH(FEET) = ok
HALFSTREET FLOODWIDTH(FEET) = 15.00
AVERAGE FLOW VELOCITY(FEET/SEC.) = '8.62
PRODUCT OF DEPTH&VELOCITY = 3.76
STREETFLOW TRAVELTIME(MIN) = 1.16 TC(MIN) = 13.32

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.501
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBARER AREAR(ACRES) = 28.00 SUBAREA RUNOFF(CFS) = 53.92
SUMMED ARER(ACRES) = 36.00 TOTAL RUNOFF(CFS) = 70.26
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .49 HALFSTREET FLOODWIDTH(FEET) = 15.00

FLOW VELOCITY(FEET/SEC.) = 10.35 DEPTH*VELOCITY = 5.12

****************************************************************************

FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 3

DEPTH OF FLOW IN 30.0 INCH PIPE IS 19.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 20.5

UPSTREAM NODE ELEVATION = 655.00

DOWNSTREAM NODE ELEVATION = 510.00

FLOWLENGTH(FEET) = 2650.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 70.26

TRAVEL TIME(MIN.) = 2.16 TC(MIN.) = 15.48

———————————————— e T T T LA T L L L LE L L EEEELERELE bbbkt
FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.178
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 132.70 SUBAREA RUNOFF(CFS) = =2
TOTAL ARER(ACRES) = 168.70 TOTAL RUNOFF(CFS) = 302.:2

L3 4
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TC(MIN) = 15.48

****************************************************************************

X

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 3

==:========'—===“"“""_:“'==.."=================—-===“.=========================="‘

DEPTH OF FLOW IN 5&.0 INCH PIPE IS 4&1.4 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 23.1

UPSTREAM NODE ELEVATION = 510.00

DOWNSTREAM NODE ELEVATION = 483.00

FLOWLENGTH(FEET) = 900.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 5&.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 302.20

TRAVEL TIME(MIN.) = .65 TC(MIN.) = 16.13

S o s oK oK oK K 3 o oK KK K 3 o ok ok ok oK 3K 3K K 3K 3K oK K KK 3 K 3K oK 3K K KKK K oK K KKK K K KR K K KKK KKK KKK KK KK K kKoK K
FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.095
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 131.10 SUBAREA RUNOFF(CFS) = 223.15
TOTAL AREA(ACRES) = 299.80 TOTAL RUNOFF(CFS) = 525.34
TC(MIN) = 16.13

*******t}***********}********}**}***{*************************************#*

FLOW PROCESS FROM NODE  10.00 TO NODE 15.00 IS CODE = 3
5%>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
55>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<KK

DEPTH OF FLOW IN 84.0 INCH PIPE IS 62.8 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 17.0

UPSTREAM NODE ELEVATION = 483.00

DOWNSTREAM NODE ELEVATION = 480.00

FLOWLENGTH(FEET) = 330.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 84.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBARER(CFS) = 525.34

TRAVEL TIME(MIN.) = .32 TC(MIN.) = 16.45

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NCDE 15.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.055
SOIL CLASSIFICATION IS "D"
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*

*

*

SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 154.80 SUBRREA RUNOFF(CFS) = 260.14

TOTAL AREA(ACRES) = 454.60  TOTAL RUNOFF(CFS) = 785.48

TC(MIN)} = 16.45

35 o 3K 3 oK K 3K 5K KK oK oK 3K K oK K ok Kk sk Sk ok K K K 3K K oK K oK 3K SK K K o oK K ok oK o Sk K oK K R KK KK Sk Kk sk k3K 3K KKK KK KKk K0k K K

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<KKK
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<{KX

DEPTH OF FLOW IN 87.0 INCH PIPE IS 70.3 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 22.0

UPSTRERM NODE ELEVATION = 480.00

DOWNSTREARM NODE ELEVATION = 475.00

FLOWLENGTH(FEET) = 350.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 87.00 NUMBER OF PIPES = 1

PIPEFLOW THRU SUBAREAR(CFS) = 785.48

TRAVEL TIME(MIN.) = .27 TC{MIN.) = 16.72

S8 3K ok ok oK 3k o o K K 3k S 3K K K 3 K oK ok 3 oK 3K 3K 3 ok 3k K o 3K K K K 3 3K K oK 3K 3K oK 3K ok 3K ok ok 3k ok K oKk K KK K K K KK K KK K KKK K K Kk

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 8

100 YEAR RAINFARLL INTENSITY(INCH/HOUR) = 3.024
SOIL CLASSIFICATION IS "D" -
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 130.67 SUBAREA RUNOFF(CFS) = 217.33
TOTAL ARER(ACRES) = 585.27 TOTAL RUNOFF(CFS) = 1002.81

TC(MIN) = 16.72

38 5k 3 K ok oK K K 3K 3K K KK 3K oK KK 3 K 3K oK K ok 3K K K K K K K KKK K 3K 3K KK 0K 3K 3K ok oK KoK K Kok KKK K K KR OK KK Kk kY
FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<KKLK
>>>>>TRAVELTIME THRU SUBAREA<<CKKLK

UPSTREAM NODE ELEVATION = 475.00

DOWNSTREAM NODE ELEVATION = 402.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 2700.00

CHANNEL BASE(FEET) = 1.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBARER(CFS) = 1002.81

FLOW VELOCITY(FEET/SEC) = 25.86 FLOW DEPTH(FEET) = £.16
TRAVEL TIME(MIN.) = 1.74 TC(MIN.) = 18B.46

e XK ok 3K 3K 3 5k 6 3K K 3K K ok K K K 3K KK K sk K oK 3K ok 3K 3K K 3K ok K K K K 3K K K K Kk sk K i ok KK KK K KK R OK KOk K KK KK ROK K K K KK K KOk KR

FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 8

»>>»>>>ADDITION OF SUBAREAR TO MAINLINE PEAK FLOW<C<<<XK
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.837
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBARER AREAR(ACRES) = 69.29 SUBARER RUNOFF(CFS) = 108.11
TOTAL AREA(ACRES) = 654.56 TOTAL RUNOFF(CFS) = 1110.92

TC(MIN) = 18,46

3k 3K K 3k ok 3 K 3K KK A K oK K K K K K K K 3K 3 oK K 5K 3 K oK KoK K3k K ok K ok K 3K 5K K oK 3K 3K oK 3 30K 3K K K oK 3 oK K ok K K K ok oK oK oK o ok ok K oK K oK Kk K
FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBRRER<<K<KK

UPSTREAM NODE ELEVATION = 402.00

DOWNSTREAM NODE ELEVATION = 374.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1550.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREAR(CFS) = 1110.92

FLOW VELOCITY(FEET/SEC) = 22.75 FLOW DEPTH(FEET) = 4.94

TRAVEL TIME(MIN.) = 1.14 TC(MIN.) = 19.59

345Kk ok K o oK oK o K o o K oK oK oK K oK o o 3K 3K ok K 3 K oK oK K oK K S 30K 3K K K K oK K 33K K oK KK K 3K 3K K 3K oK K K 3k K ok oK K K K oK K oK K oK Ok oK
FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 8

- e e e . - S e e W G W T e W e S G R T e R e W e e e W e L N R A R W e e e e e e e A e S T e e e . b v

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.730
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBARER AREAR(ACRES) = 134.29 SUBARER RUNCFF(CFS) = 201.62
TOTAL AREAR(ACRES) = 788.85 TOTAL RUNOFF(CFS) = 1312.54

TC(MIN) = 19.59

33K K KK K KOk KoK ok K oK oK o ok ok Sk oK K 3K 3 oK oK K K oK K oK K K ok KK 3K K 3K o oK 3K oK KKK K KK oK oK ok K oK 3K oK K ok Kok Ok K Kok K
FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<<<X

UPSTREAM NODE ELEVATION = 374.00

DOWNSTREAM NODE ELEVATION = 350.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1780.00
CHANNEL BASE(FEET) = 4.00 "Z" FACTOR = 1.500
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 5.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1312.54

==>>ERROR: FLOW IN CHANNEL EXCEEDS CHANNEL
CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM

ALLOWABLE DEPTH).
AS AN APPROXIMATION, FLOWDEPTH IS SET AT MAXIMUM
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ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.

FLOW VELOCITY(FEET/SEC) = 22.83 FLOW DEPTH(FEET) = 5.00
TRAVEL TIME(MIN.) = 1.30 TC(MIN.) = 20.89

==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

sk e o ok K ok ok ok ke ok ok kK ok oK 3 K ok oK oK oK 3K K K 3 3 3K 3K K K 3K KOk O ok oK oK KoK o o K K 3K 3K ok oK K ok o Kk oK K 0K oK K ok ok ok ok ok sk
FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.619
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBRREA AREA(ACRES) = 47.20 SUBRRER RUNOFF(CFS) = 67.99
TOTAL AREAR(ACRES) = 836.05 TOTAL RUNOFF(CFS) = 1380.53

TC(MIN) = 20.89

3 3K ok K ok ok 3k oK 3k K 5K koK ok KK 3 KK K oK oK oK 3Kk 3 K ok 3k ok ok ok Sk ok 3 ok o ok sk ok ok ok 3 oK K oK ok Kook kK K K KOk sk ok ok Kk KK ok Kk K KoK koK
FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<K<<KKK
>>>>>TRAVELTIME THRU SUBAREA<<<KK

UPSTREARM NODE ELEVATION = 350.00

DOWNSTREAM NODE ELEVATION = 342.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 680.00

CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 1.500
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 5.00
CHANNEL FLOW THRU SUBRREA(CFS) = 1380.53

==3>>ERROR: FLOW IN CHANNEL EXCEEDS CHANNEL
CAPACITY( NORMAL DEPTH EQUAL TO SPECIFIED MAXIMUM

ALLOWABLE DEPTH).
AS AN APPROXIMATION, FLOWDEPTH IS SET AT MARXIMUM
ALLOWABLE DEPTH AND IS USED FOR TRAVELTIME CALCULATIONS.

FLOW VELOCITY(FEET/SEC) = 22.09 FLOW DEPTH(FEET) = 5.00
TRAVEL TIME(MIN.) = .51 TC(MIN.) = 21.40

==>FLOWDEPTH EXCEEDS MAXIMUM ALLOWABLE DEPTH

35K KK K oK K K KKK oK 33K K 3K K K K 3K 33K 3K 3K K K 30K 5K Ok 0K 3K 3K oK 3K K oK 3K oK KK K K K K K K ok ook R KK K ok Kok kK K KOk Kk K
FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.578
S0IL CLASSIFICATION IS "D"
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SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBARER ARER(ACRES) = - &.33 SUBAREAR RUNOFF(CFS) = 6.14
TOTAL AREA(ACRES) = 840.38 TOTAL RUNOFF(CFS) = 1386.67

TC(MIN) = 21.40

ok oK ok 3k K 3 3K 3 o 3K K o K e 3 o oK ok oK o K oK K R K K 3R 3K oK oK o KK oK K K oK KK K oK ok oK koK 3K oK K 3K ok 0K K 3K oK 3 oK ok 3 3Kk oK K 3K K K oK Kk
FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<{<<K
>>>>>TRAVELTIME THRU SUBAREARC<<LKK

UPSTREAM NODE ELEVATION = 342.00

DOWNSTREARM NODE ELEVATION = 329.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1260.00.
CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1386.67

FLOW VELOCITY(FEET/SEC) = 19.28 FLOW DEPTH(FEET) = 6.00
TRAVEL TIME(MIN.) = 1.09 TC(MIN.) = 22.49

3K 2ok 3K 3K o K 3K 3K 33K 3 ok S K oK oK K KK K KK oK 3K oK 30K oK 3 oK K 3K K Sk o ok KK KK oK oKk KOK oK  ok ok K K KK K KK K KK KK KK K
FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 8

o AT o T A e s e e G M e e S e SR g e e g e T S A S M S S MR S W s e e m Sy i T DT DS SO AR S S S ST M MO MR M M DN M M e g e e o D S SR I T e s e e o o e e
P T S e s S T T T T T T T T T I N T I T I I N T N T T I T T T N S N L N RN TN SN ST

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.497

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBRREA AREA(ACRES) = 62.44 SUBRRER RUNOFF(CFS) =  85.75
TOTAL AREA(ACRES) = 902.82 TOTAL RUNOFF(CFS) = 1472.42
TC(MIN) = 22.49

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

<<<<<<<<<<<<<<<<<<<<<(<<<<<<<<<<<<<<<<>>)>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
(C) Copyright 1982,1986 Advanced Engineering Software [RES]
Especially prepared for:
BSI CONSULTANTS

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<(<<<<<<<<>>>>>>>>>>>)>>>>>>>>>>>>>>>>>>>>>>>>>>

KKK KKKk ¥ X XDESCRIPTION OF RESULTS %% %K K KKK KA KKK KKK R AR A AR AR AR R A A XK

* CITY OF SANTEE *
* 100-YEAR RUNOFF *
* BASIN W SEPTEMBER 1989 *

****************************************************************************

_-_.-.-..--..__..-_——-—-.—--—--_—--_-_-_-_--_-___...-—-.—-——-.-..—--_..-__-..-....._..._..-...--....

1985 SAN DIEGO MANUAL CRITERIA
USER SPECIFIED STORM EVENT(YEARR) = 100.00

6~HOUR DURATION PRECIPITATION (INCHES) = 2.500
SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<<<<<<<<<<<<<<<<<<<<<<(<<<(<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

Advanced Engineering Software [RES]
SERIAL No. 107231
VER. 3.4RA RELEASE DATE: 4/22/86

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>)>>>>>>)>>>>>>>>>>>>>>>>>>>>>

****************************************************************************
FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 2

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = . 4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
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*

*

*

WITH 10-MINUTES ADDED = 12.29(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 800.00
UPSTREAM ELEVATION = 750.00
DOWNSTREAM ELEVATION = 550.00
ELEVATION DIFFERENCE = 200.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.688
SUBAREA RUNOFF(CFS) = 13.61
TOTAL AREA(ACRES) = 8.20 TOTARL RUNOFF(CFS) = 13.61

S o o o ok ok K K K ok Sk 3K oK 3K KK K KKK KK KK K K oK KK K 3K oK KK K K K 3K K KK KK KK KRR K KR R KOSk KK R OK RO Rok o K
FLOW PROCESS FROM NODE 2.00 TO NODE 5.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<K<<KK
>>>>>TRAVELTIME THRU SUBAREA<K<KK

UPSTREAM NODE ELEVATION = 550.00

DOWNSTREAM NODE ELEVATION = 378.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1850.00

CHANNEL BASE(FEET) = .00 "Z2" FACTOR = 2.000
MANNINGS FACTOR = .013 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBRREA(CFS) = 13.61

FLOW VELOCITY(FEET/SEC) = 16.38 FLOW DEPTH(FEET) = .64
TRAVEL TIME(MIN.) = 1.88 TC(MIN.) = 14.17

K o K ok oK oK oK oK 3K oK oK 3K K oK K 3 ok oK K K ok oK K oK oK KoK K S ok 3K KK 3K oK K KK K K K KK KKK ROK S K KK KK KOKK KR K K K Kk ok
FLOW PROCESS FROM NODE 2:.00 TO NODE 5.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.36&

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA AREA(ACRES) = 50.50 SUBARER RUNOFF(CFS) = 76.44
TOTAL AREA(ACRES) = 58.70 TOTAL RUNOFF(CFS) = 90.05
TC(MIN) = 14.17

5K K o K ok 3 3K oK K ok 3o 3K 3K K oK S 3 oK 3K oK 3K 3K oK 3 K oK K K K 3 3K 3K K K ok o oK oK K oK 30K 3K K KK K oK K KK SRR K R OK S OK ROK R Rk K
FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBARER<C<<<K
>>>S>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<X

DEPTH OF FLOW IN 36.0 INCH PIPE IS 26.0 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 16.5

UPSTRERM NODE ELEVATION = 378.00

DOWNSTREAM NODE ELEVATION = 370.00

FLOWLENGTH(FEET) = 300.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 90.05

TRAVEL TIME(MIN.) = .30 TC{MIN.) = 14.48
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3 3K 3 3K 3K 3 3K ok 3K 3 3K 3K 3 3K ok oK 3k 3K 3k ok 3k 3 3 ok ok 3K 3K 3K 3K 3K K oK 3K K 3K K 3K 3K 3K oK Ok ok 3K 3k 3K K 3K 3K K KK 3Kk K 2K KK K 3K K R K K K KK KKK K K Kok ok

FLOW PROCESS FROM NODE = 5.00 TO NODE 10.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.318

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREAR AREA{(ACRES) = 16.50 SUBARER RUNOFF(CFS) = 30.11
TOTAL AREA(ACRES) = 75.20 TOTAL RUNOFF(CFS) = 120.16
TC(MIN)} = 14.48

3 3k 3 3 oK 3 %k K 3K 3K 3 5K 3K ok K 3 K 5k 3k 3 3K sk 3 ok 3K 3 kK 3k 3K 3K ok 3k 3 oK ok 3K K 2K K 3 kK 3k 3 3K K K 3k 3k 3 2k 3k 3 ok 3k ok 3K 3K 3k 5k 3k oK 3K 3k ok K ok K ok K ok Kok K

*

*

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<KX
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<K

DEPTH OF FLOW IN 36.0 INCH PIPE IS 27.4 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 20.8

UPSTRERM NODE ELEVATION = 370.00

DOWNSTREAM NODE ELEVATION = 347.00

FLOWLENGTH(FEET) = 550.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBARER(CFS) = 120.16

TRAVEL TIME(MIN.) = A TC(MIN.) = 14.92

55 K ok 3 oK 33K 3K oK K K o o 3k 3K 3K K 3K 3k 3K oK o ok 5K oK 3 3K 3K 3K 3K 3K oK o 3 oKk oK oK 3K K K K K 3 K 3K 3 3K K 3K K KK KK OK K KOk K kK K KKK ROk K
FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.255
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREAR AREAR(ACRES) = 5.70 SUBARER RUNOFF(CFS) = 10.20
TOTAL ARER(ACRES) = 80.90 TOTAL RUNOFF(CFS) = 130.36

TC(MIN) = 14.92

35 K K o KKK KKK KR K oK KoK K KKK KKK KK KKK KKK K Kok KR KKK KKK KKK KKK KKK KKK KKK KRR K K
FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<KLK
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<{<<<<

DEPTH OF FLOW IN 39.0 INCH PIPE IS 31.2 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 18.3

UPSTRERM NODE ELEVATION = 347.00

DOWNSTREAM NODE ELEVATION = 318.00

FLOWLENGTH(FEET) = 1000.00 MANNINGS N = .013

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

PIPEFLOW THRU SUBAREAR(CFS) = 130.36



BASIN_W ’ Page &

*

TRAVEL TIME(MIN.) = .91 TC(MIN.) = 15.83

33k 3K o 3K 3K oK ok 3k 3 HOK 33K 3K 3K 3 3K 3 K oK 3 oK K oK 3 3K K 3 3K K 3 5K oK oK o K K K K oK K 3K K K 3 K oK KKK KKK KK KKK K HOK Ok K
FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HCUR) = 3.133

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 3.40 SUBARER RUNOFF(CFS) = 5.86
TOTAL AREA(ACRES) = 84.30 TOTAL RUNOFF(CFS) = 136.22
TC(MIN) = 15.83

s 3K 3K 3K K 3K 3K 3K 3K K 3 3k 3K sk 5K oK 3k 3K oK 3K dk 3K 5K k3K 3k %k 3k 3k ok ok 3k 3 K 3k 3K 3K 5K 3K 3K 3K 3Kk ok K ok K K 3k 3K 3K K 3K K kK 3K K ok ok Kk K kok kKoK ok 30k ok ok ok

*

*

FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 I8 CODE = 2

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.79(MINUTES)

INITIAL SUBAREAR FLOW-LENGTH(FEET) = 700.00
UPSTREARM ELEVATION = 450.00
DOWNSTREAM ELEVATION = 370.00
ELEVATION DIFFERENCE = 80.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.59
SUBAREA RUNOFF(CFS) = 5.98
TOTAL AREA(ACRES) = 3.70 TOTRL RUNOFF(CFS) = 5.98

3 oK 3K 3K 3K o K oK oK 3K 3K K 3K oK oK oK K o 3 3K oK KOk 3K 3K K 3K 3K K 2K ok 3K K oK o K K K K KK K K K K K KK K KK K K KKK KR K K KK R KR b KK
FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<LK
>>>>>TRAVELTIME THRU SUBARRERA<C<<K<K

UPSTRERM NODE ELEVATION = 370.00

DOWNSTREAM NODE ELEVATION = 355.00

CHANNEL LENGTH THRU SUBARER(FEET) = 600.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 5.98

FLOW VELOCITY(FEET/SEC) = 3.55 FLOW DEPTH(FEET) = .92
TRAVEL TIME(MIN.) = 2.82 TC(MIN.) = 15.61

3K K ok 3K K oK K K K K K K K K oK oK K K K K KK KKK K K K K K K 3K 3K K K 0K KK KO K K KKK KK KOK ROK K K KK KRR K K KKK KKK F
FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 8
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.161

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBRREA ARER(ACRES) = 15.40 SUBARER RUNOFF(CFS) = 21.90
TOTAL AREA(ACRES) = 19.10 TOTAL RUNOFF(CFS) = 27.89
TC(MIN} = 15.61

s 3K 3k 3k 3k 3K K oK ok 3k 3K 3Kk K 3K 3 K 3 3k K 3k ok ok 3K K 3k ok 3K K 3k ok 3k sk 3K 3k 3K K 2K 3K %k 3k ok 3K 3 3K K 3k Sk 3K ok kK ok ok 3K 3K 3Kk 3k K K K 3k ok K ok ok ok K ok K ok K ko okok

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 5
>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<LK
>>>>>TRAVELTIME THRU SUBAREA<K<K<K

UPSTREAM NODE ELEVATION = 355.00

DOWNSTREAM NODE ELEVATION = 319.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1750.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .035 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBARREA(CFS) = 27.89

FLOW VELOCITY(FEET/SEC) = 5.06 FLOW DEPTH(FEET) = 1.66
TRAVEL TIME(MIN.) = 5.77 TC(MIN.) = 21.37

R 3K 3 3 3K oK 3K 3K ok 3K 3 3 3K 3K ok 3K 3k 3k 3k 3Kk 3K 3K oK 3K 3 oK 3K 3K ok 3k 3K 3 3K K 3K K ok ok oK 3K 3K 3 3 o 3k 3k K ok 3k ok ok 3 3k ok K ok 3K ok ke ok 3k ok ok ok ok kK ok ok K Kk k

FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 8

- . — - - . e . m e e e e e M M e W T MR e A W SR R W T Mm o  We e W G W e N G S e AR M W e e e e S am e we e e e e

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.581

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA ARER(ACRES) = 16.62 SUBARER RUNOFF(CF3S) = 23.59
TOTAL AREA(ACRES) = 35.72 TOTAL RUNOFF(CFS) = 51.48
TC(MIN) = 21.37

3k 3K oK 3k 3k 3k 3K 3 ok 5K 3K 2K 3 3 3K 3K 3k 3k 5k ok ok sk 3k 3k 3K % 3K 3k 2K 3k 3k ok ok 2K K 2K 3Kk % ok 3K 2 ok 3K 3k kK ok 3k K ok 3K ok ok ok kK 3K ok ok KK K K K K K KK X KOK K Kok ok

ES

FLOW PROCESS FROM NODE 50.00 TO NODE 55.00 IS CODE = 7

SER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 16.70 RAIN INTENSITY(INCH/HOUR) = 3.03
TOTAL ARER(ACRES) = 4.11 TOTAL RUNOFF(CFS) = 6.84

3K ok K oK 3K K oK 3 3K ok 3 3 3 3K 3 K K 3k oK oK K 3K K oK 3k ok K ok K K oK o ok ok ok ok 3k ok ok ok oKk KK K oK KK KK K KK 3Kk 330K 30K K K KoK KOk oK K
FLOW PROCESS FROM NODE 55.00 TO NODE 60.00 IS CODE = 6

UPSTREAM ELEVATION = 353.00 DOWNSTREAM ELEVATION = 325.00

STREET LENGTH(FEET) = 1000.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
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SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 18.39
STREET FLOWDEPTH(FEET) = <42
HALFSTREET FLOODWIDTH(FEET) = 14.58
RVERAGE FLOW VELOCITY(FEET/SEC.) = £.10
PRODUCT OF DEPTH&VELOCITY = 1.71
STREETFLOW TRAVELTIME(MIN) = 4.07 TC(MIN) = 20.77
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.629

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 15.81 SUBARER RUNOQFF(CFS) = 22.86
SUMMED AREAR(ACRES) = 15.92 TOTAL RUNOFF(CFS) = 259.70
END OF SUBAREAR STREETFLOW HYDRAULICS:

DEPTH(FEET) = .46 HALFSTREET FLOODWIDTH(FEET) = 15.00
FLOW VELOCITY(FEET/SEC.) = 5.29 DEPTH*VELOCITY = 2.41

K 3 3k 3k kK sk 3K 3K 3k sk K K 3K K Kk sk 3k ok 3k K sk ok ok ok 3k Kk 3K Ok 3K kK K 3k 3k sk 3K K K 3ok ok ok ok 3k Kk ok K sk ok ok ok KOk oK ok K K sk ok sk sk ok ok ok ok k K ok

FLOW PROCESS FROM NODE 60.00 TO NODE 65.00 IS CODE = 3
>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<KK

DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 9.4

UPSTRERM NODE ELEVATION = 329.00

DOWNSTREAM NODE ELEVATION = 319.00

FLOWLENGTH(FEET) = 800.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBARER(CFS) = 29.70

TRAVEL TIME(MIN.) = 1.43 TC(MIN.) = 22.19

K 3K 3K 3 2k ok K ok Sk kK Sk koK K K 0K 3k K 3K K 3K ok 3K K K K K K sk 3K K K Kk kK K K Sk ok K ok K Kk kK K KK R KK KK KK kR KK R KKK kR KRk K K

FLOW PROCESS FROM NODE 60.00 TO NODE 65.00 IS CODE = 8

100 YEARR RAINFALL INTENSITY(INCH/HOUR) = 2.519
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREAR AREA(ACRES) = 20.63 SUBAREA RUNOFF(CFS) = 28.58
TOTAL AREA(RCRES) = 40.55 TOTAL RUNOFF(CFS) = 58.28
TC(MIN) = 22.19

K 3k K o K 5K o Sk 3K K 3K KK KK K K K 3 3K K K Kk 30K K ok 3 K K KKK 0K K K KK oK 3K 3K 3K KR 3K 30K 3K KKK K K K K KK KK K K KR K K%K
FLOW PROCESS FROM NODE 65.00 TO NODE 65.00 IS CODE = 1

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE:

TIME OF CONCENTRATION(MINUTES) = 22.19
RAINFALL INTENSITY (INCH./HOUR) = 2.52
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TOTAL STREAM AREA (ACRES) = 40.55
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 58.28

oK 3 4 ok K oK 3K oK o o K 3 3K 3K 3K oK oK oK 3K K oK ok 3K oK 3 3K K oK 3K 3K ok K 3 koK KKK K KK K K KK K KR KKK K K Kk KRk R oK K kK ok K ok
FLOW PROCESS FROM NODE 61.00 TO NODE 62.00 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:
TC(MIN) = 18.80 RAIN INTENSITY(INCH/HOUR) = 2.80
TOTAL AREA(ACRES) = 4.33 TOTRL RUNOFF(CFS) = 6.68

S50 3K 3 K KKK ok 3K KK KKK KKK K KK KK KK 3K K 3K K KKK 30K KK 3K KK KK KKK o 3 K K KK KoK K KK KRR KKK KKKk K
FLOW PROCESS FROM NODE 62.00 TO NODE 63.00 IS CODE = 6

R U - T T T T T T I I I T T T+ P * ¥ S Y+ T 3 S S FEF L F 5 - F 5 3 ¥
T T -t 2 Tt 1 b 2 R e b

UPSTREAM ELEVATION = 328.00 DOWNSTREAM ELEVATION = 318.00
STREET LENGTH(FEET) = 400.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

*x*TRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 9.17

STREET FLOWDEPTH(FEET) = .33

HALFSTREET FLOODWIDTH(FEET) = 10.36

AVERAGE FLOW VELOCITY(FEET/SEC.) = 3.85

PRODUCT OF DEPTH&VELOCITY = 1.28
STREETFLOW TRAVELTIME(MIN) = 1.73 TC(MIN) = 20.53

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.648

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA ARER(ACRES) = 3.41 SUBARER RUNOFF(CFS) = 4.97
SUMMED AREA(ACRES) = 7.74 TOTAL RUNOFF(CFS) = 11.65
END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .37 HALFSTREET FLOODWIDTH(FEET) = 12.05
FLOW VELOCITY(FEET/SEC.) = 3.71 DEPTH*VELOCITY = 1.36

K 5K 3K oK K K K 3 oK K oK 3 3K ok K 3K oK 3 ok o K 3K 3K oK o K oK K oK oK 3k K 3k K ok 3K K o 3 K 3K K o ok 3 K oK 3K K KK KK oK KK OK K KK K R Kk
FLOW PROCESS FROM NODE 63.00 TO NODE 65.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<K<

DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.1 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = b.b

UPSTREAM NODE ELEVATION = 318.00

DOWNSTREAM NODE ELEVATION = 316.00

FLOWLENGTH(FEET) = 680.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 11.65

TRAVEL TIME(MIN.) = 2.59 TC(MIN.) = 23.12
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FLOW PROCESS FROM NODE 65.00 TO NODE 65.00 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:
TIME OF CONCENTRATION(MINUTES) = 23.12

RAINFALL INTENSITY (INCH./HOUR) = 2.45
TOTAL STREAM AREA (ACRES) = 7.7&
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE = 11.65
CONFLUENCE INFORMATION: .
STREAM  RUNOFF TIME INTENSITY
NUMBER (CFS) {MIN.) (INCH/HOUR)
1 58.28 22.19 2.519
2 11.65 23.12 2.453

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
69.63 68.40
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CF3) = 69.63 TIME(MINUTES) = 22.192
TOTAL ARER(ACRES) = 48.29

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

<<<<<<<<<(<<<<<<<<<<<<<<<<<<<<<<<<<<(<>$>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
(C) Copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:
BSI CONSULTANTS

CCLCCLLLLLLLLLLLLLLLLLLLLLLLCLLLLLLLLLDDOOOOODD00000020000050055505055055555

XX AKX X XKXKXDESCRIPTION OF RESULTS********************************************

* CITY OF SANTEE *

* 100-YEAR RUNOFF x
* BASIN X SEPTEMBER 1989 *

***************************************************************************t

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00

6-HOUR DURATION PRECIPITATION (INCHES) = 2.500
SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

€KL LLLCLLLLLLLLLLLLLLKLKLLLLLEDIODOIDDODODDD00000000500500505555552507

Advanced Engineering Software [AES]
SERIAL No. 107231
VER. 3.4A RELEASE DATE: 4/22/86

CLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLKLEIDDODDODODDO0D000000055000055555055555

3K 3 33K 3 K K 9K 3K K oK 3K K K K 2K oK K K 3K 3K KK 5K 3K oK 3 K 3K oK 3K I KK 3K 3K KK KO 3K KK 3K K K oK K K K K 3K K K 3K 0K R K KOK OK KKK KKK kKK
FLOW PROCESS FROM NODE 1.00 TO NODE ~2.00 IS CODE = 2

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
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WITH 10-MINUTES ADDED = 11.99{(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 400.00
UPSTRERM ELEVATION = 776.00
DOWNSTREAM ELEVATION 740.00

W

ELEVATION DIFFERENCE 36.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.747

SUBARER RUNOFF(CFS) = 16.86
TOTAL AREA(ACRES) = 10.00 TOTAL RUNOFF(CFS) = 16.86

ok 3 3Kk ok ok K e oK K 3K oKk ok o K oK K oK K K oK 3 K oKk Kok a3k Sk sk ok ok ok ok ok ok oK e sk ok s ok ok 3k ok 3k K 3k 3 K 3K Kk K oK o oK o K oK 3K ok K 3K Kok koK
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<K<<K

>>>>>TRAVELTIME THRU SUBRREAR<<KKKK

UPSTREAM NODE ELEVATION = 740.00

DOWNSTREAM NODE ELEVATION = §75.00

CHANNEL LENGTH THRU SUBARERA(FEET) = 2900.00
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBARER(CFS) = 16.86

FLOW VELOCITY(FEET/SEC) = 5.28 FLOW DEPTH(FEET) = .53
TRAVEL TIME(MIN.) = 9.15 TC(MIN.) = 21.1&

305k 3k 3k ok k3K K K 3K K K K 3k oK oK ook 3 3K 3K oK K oK K 3K 3 3K 3 3K 3 3 K oK K K 3 3k K oK 3K 3k 3 3K ok K 3K K oK KK oK K ok K K oK K K oK KK oK koK Kk X
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE = 8

- W wm AR A M e e e G W e e W o e G W TR R M SR R R R We WM S 4R M MR G em e e mm me S R e S R e e e e o e e i G e e e e e e e e W - .

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.599
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREAR ARER(ACRES) = 95.30 SUBAREA RUNOFF(CFS) = 111.45
TOTAL RARER(RCRES) = 105.30 TOTAL RUNOFF(CFS) = 128.31
TC(MIN) = 21.14 .

3k oK 3K oK K ok K oK K oK OK KK oK 3 oK K 3 oK K 3K 3K oK 3K K ok K oK 3 oK oK 3K 3 oK K 3K oK R K K KK K K K KK KRR KKK K ok ok Kk KK K K KKK K K X
FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBARER<K<K<<K

UPSTREAM NODE ELEVATION = 575.00

DOWNSTREAM NODE ELEVATION = 410.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 3850.00

CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 5.00
CHANNEL FLOW THRU SUBAREA(CFS) = 128.31

FLOW VELOCITY(FEET/SEC) = 7.77 FLOW DEPTH(FEET) = 1.31

TRAVEL TIME(MIN.) = 8.26 TC(MIN.) = 29.40
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****************************************************************************

FLOW PROCESS FROM NODE 3.00 TO NODE 5.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.101

SOIL CLASSIFICATION Is "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA ARER(ACRES) = 441.80 SUBAREA RUNOFF(CFS) = 417.71
TOTAL AREA(ACRES) = 547.10 TOTAL RUNOFF(CFS) = 546.02

TC(MIN) = 29.40

****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 5
>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>2>>>>TRAVELTIME THRU SUBARER<<<<KX

..———......-—-..-——-==—-_====—‘-==========—"=—."==———.=='—-==‘=================—"‘—“'—“"':_""'"“‘

UPSTREAM NODE ELEVATION = 410.00

DOWNSTREARM NODE ELEVATION = 375.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1250.00
CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 5.00
CHANNEL FLOW THRU SUBAREA(CFS) = 546.02

FLOW VELOCITY(FEET/SEC) = 10.30 FLOW DEPTH(FEET) = 3.22
TRAVEL TIME(MIN.) = 2.02 TC(MIN.) = 31.42

****************************************************************************

*

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.013

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA AREA(ACRES) = 442.70 SUBAREA RUNOFF(CFS) = 400.98
TOTAL AREA(ACRES) = 989.80 TOTAL RUNOFF(CFS) = 947.01
TC(MIN) = 31.42

KK KKK KK KK KK K K K 3K K K K K KK KK ok K o0k K 5K K 3K oK 3k KK 3K 03K K oK K 3K 3k K oK ok K 3k ok K ok K oK K oK o ok o K ok 3k K oK ok ok ok
FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = )

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<<<<K

UPSTREAM NODE ELEVATION = 375.00
DOWNSTREAM NODE ELEVATION = 335.00
CHANNEL LENGTH THRU SUEBAREA(FEET) = 1300.00

CHANNEL BASE(FEET) = 10.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = 015 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 547.01

FLOW VELOCITY(FEET/SEC) = 25.52 FLOW DEPTH(FEET) = 2.48
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TRAVEL TIME(MIN.) = .85 TC(MIN.) = 32.27

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.978

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREAR AREA(ACRES) = 56.00 SUBAREA RUNOFF(CFS) = 60.94

TOTAL AREA(ACRES) = 1045.80 TOTAL RUNOFF(CFS) = 1007.9%%&
TC(MIN) = 32.27

sk ook K K KRR SR KKK KKK KK KKK KKK KKK KRR KRR KRR HOR KKK KKK
FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 5

..-.—-.-.-—.---.——-—-—--_...__.....-.._—...-——-—...—-....-_-..._._..-—-——--—-—-.—-—-----—-—-—_-—-—_--.

5>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<K
>>>>>TRAVELTIME THRU SUBAREA<KKKK

——-—-———---—.—_..___........_..._..-..———————_—.—-—_—--_-_—-—-—-—-———-——-—--.--___.__.-__—
.——..—..—-——-..-—-—————_-_..--_....._.-—-—-———_-—-—__....-._——--—.——.———-—-——--————.——.—............._..-.._...._

UPSTREAM NODE ELEVATION = 335.00

DOWNSTREAM NODE ELEVATION = 323.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 300.00
CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .013 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 1007.94

FLOW VELOCITY(FEET/SEC) = 29.78 FLOW DEPTH(FEET) = 1.82

TRAVEL TIME(MIN.) = .17 TC(MIN.) = 32.4&

****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 8

..——-—_——---—_-_-_-..._-..-.._..—.---..—_—...-..—..._..-_..-—--—-——-—_——---—-—-_---.—_..--_..__

P e T T L - T T T 1 ......——-—-.—-—-—_——_-—_—---———_——-_—————.—-...._...._-...—_._-..._—
.-.-._-—-——-—————.———————---_:——-———-—————-.—-._-_-_-..-—--.——————-———-—-————..-.....--..._—-.--.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.972

SOIL CLASSIFICATION IS "D"

SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBARER AREAR(ACRES) = 12.70 SUBAREA RUNOFF(CFS) = 13.77
TOTAL AREA(ACRES) = 1058.50 TOTAL RUNOFF(CFS) = 1021.72

TC(MIN) = 32.4&44

—————————————— e T T T T T T LT L LR AL PR L R b bbbkl bbbt bbb
FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 5

—_-..-_-_---.-—----—--_—_—..-..————.._.....—-_-—_---_—-—--———————.——-_--__--..

5>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<KL<K
5>>>>>TRAVELTIME THRU SUBAREA<<KKK

..._-——-_---—_—-—__-._.-——.-—_—___-.—_—.-—......_.._..--.-..—..—
---.—-.——-.—_...__......_.__._..—-.—-—.——-_—-.-_.—..__.._-.—_..-——-.-——-.—_..--——.__.._......._........._

UPSTRERM NODE ELEVATION = 323.00

DOWNSTREAM NODE ELEVATION = 315.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1100.00
CHANNEL BASE(FEET) = 15.00 "Z" FACTOR = 2.000
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MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 10.00

CHANNEL FLOW THRU SUBRREAR(CFS) = 1021.72
FLOW VELOCITY(FEET/SEC) = 14.78 FLOW DEPTH(FEET) = 3.22
TRAVEL TIME(MIN.) = 1.24 TC(MIN.) = -33.68

3K K 3K 3K 3K 3K K 3K ok 3 K 3K Ok K 3K 3k 3K K 3k 3k ik 3k 3K ok K K K 3 ok 3K 3Ok ok K 3k 3K sk 3k 3K 3k 3k 3K K 3 2k k3 ok 3K K K 3Kk K K K K 3k 3K 4 K 3K K 3K %K K K Xk 3K K 3K K K K K X

FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 8

N N N T N T T T T I N T T I N I N N N T T S S T e N I I I N N T N N S o NN e

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 1.925
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBRRER AREA(ACRES) = 25.00 SUBRREA RUNOFF(CFS) = 26.47
TOTAL AREA(ACRES) = 1083.50 TOTAL RUNOFF(CFS) = 1048.18

TC(MIN) = 33.68

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

...—._.-..__—_-———-_——————--————-—--..-.--——.._-_--.-_.-.—..-——.--——--——-————_....—.....——..-._—__.-....
—__-..—__.--_—_...—-—_-——-——_-——-——--—_-—-_-—.-_-—-—-—--———-—-—-—-—.——---—_——._—-_--.

€L LLLLLLLLLLLLLLLLLLLLLLKLLLLKLLLIDIDDDIIDIIIDEII3333>3333333335335333555
(c) Copyright 1982,1986 Advanced Engineering Software [AES]
Especially prepared for:
BSI CONSULTANT§

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<(<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

*******t**DESCRIPTION OF RESULTS********************************************

* CITY OF SANTEE *
* 100~-YEAR RUNOFF *
* BASIN Y OCTOBER 1989 *

****************************************************************************

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.500

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<<<<<<<<<<<<<<<<<<<<<<<<(<<<<<<<<<<>>>)>>>>>>>)>>>>>>>>>>>>>>>>>>>>>>>>>Z

Advanced Engineering Software [AES]
SERIAL No. I0723I
VER. 3.4A RELEASE DATE: 4/22/86

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

****************************************************************************

FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 2

.------—--n--------—-------—---—--—--------—---——----—-—--———-——--‘---—-—--—

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

--...-—-.--_—.——--.—--—._-—-—.—-_.—-———.—--—--—_-——_--..—-——————————-————-——_—-_-._..-.._..—__
--—__—_—-——-——-——-.-..-..-——_—-————-—-_--——........._—.—_——--——-——-—---————-_--’---———_.—

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION



BASIN_Y Page ¢

WITH 10~-MINUTES ADDED = 12.43(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 600.00
UPSTREAM ELEVATION = 1272.00
DOWNSTREAM ELEVATION = 1200.00
ELEVATION DIFFERENCE = 72.00
100 YEAR RAINFALL INTENSITY (INCH/HOUR) = 3.660
SUBAREA RUNOFF(CFS) = 16.47
TOTAL AREA(ACRES) = 10.00 TOTAL RUNOFF(CFS) = 16.47

****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 5.00 IS CODE = 5

5>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<XK

.._-....-.---.-..——-—-—————_—..--——-—-—..—_.—__-.—.-——————————-—--
—-..—----_—_——--—-—————-—-—-—-—-—...—-—,-—-_-—---——————-_———-_--—.

- —— - - " W W T e T
b33~

UPSTREAM NODE ELEVATION = 1200.00

DOWNSTREAM NODE ELEVATION = 640.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 3600.00

CHANNEL BASE (FEET) = 5.00 "z" FACTOR = 2.000

MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 16.47

FLOW VELOCITY(FEET/SEC) = 6.90 FLOW DEPTH(FEET) = .41
TRAVEL TIME(MIN.) = 8.70 TC(MIN.) = 21.13

****************************************************************************

FLOW PROCESS FROM NODE 2.00 TO NODE 5.00 IS CODE = 8

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

..._.—_-—_——-.————--———---—-—.._—-—--——..—..—--—_—-—-——————-—..
-.._-...--——————---—_-——--——.——..—-.————--———.--——--——--——————--—-_—_—_

- i W W W A T M TN A T
b3 4—R- 3 R

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA AREA(ACRES) = 136.50 SUBAREA RUNOFF(CFS) = 159.69
TOTAL AREA(ACRES) = 146.50 TOTAL RUNOFF(CFS) = 176.16

TC(MIN) = 21.13

****************************************************************************

FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 Is CODE = 5

>>>>COMPUTE TRAPEZOIDAL~-CHANNEL FLOW<<<<<
»>>>>TRAVELTIME THRU SUBAREA<<<<K

P ot -
b35S

UPSTREAM NODE ELEVATION = 640.00

DOWNSTREAM NODE ELEVATION = 470.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1100.00

CHANNEL BASE(FEET) = 5.00 "z" FACTOR = 2.000

MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 176.16

FLOW VELOCITY(FEET/SEC) = 14.63 FLOW DEPTH(FEET) = 1.50

TRAVEL TIME(MIN.) = 1.25 TC(MIN.) = 22.38
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****************************************************************************
FLOW PROCESS FROM NODE 5.00 TO NODE  10.00 IS CODE = 8

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

..—-—-—-...—..—-.--.--——-.—_—-_..-———.-—--—-..-_..-.....-..——-————--—.——————_--— - ———— e -
—.——..—...-_..-.....—..——-..-_-_..—-——--—_—--—_-----—_————-—--.—-—-———-——---:—:--—--—-_:::

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.505

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA AREA(ACRES) = 73.80 SUBAREA RUNOFF(CFS) = 83.19
TOTAL AREA(ACRES) = 220.30 TOTAL RUNOFF(CFS) = 259.35

TC(MIN) = 22.38

***************************************************************************#

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA< <K<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

.--.—_——-.—----—_—.——_—...—.--..-....-._—_-..-.—-...—_.—_—_—_-————_—_-——«—-——-—-_-_——-_—--.—_—_-
—.-——.-..—_-...—.--..——-_-—--_—--——.——-—--——-—-—_-—.—————————-———-—.————.—_—_——-—..-.--..._..—.

DEPTH OF FLOW IN 45.0 INCH PIPE IS 33.4 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 29.5

UPSTREAM NODE ELEVATION = 470.00

DOWNSTREAM NODE ELEVATION = 360.00
FLOWLENGTH(FEET) = 1750.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 259.35
TRAVEL TIME(MIN.) = .99 TC(MIN.) = 23.37

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 8

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

_—--_-—————---————_———-——-——-.-—————_-—-———---———_—-—-—--_—
_-.—---._.--.-.------.---—_-_---—--..-_.-——-————--—-———————-——-—-.———..———-.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.436

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 14.20 SUBAREA RUNOFF(CFS) = 19.03

TOTAL AREA(ACRES) = 234.50 TOTAL RUNOFF(CFS) = 278.38
TC(MIN) = 23.37

- - — . W = S W T W
33—t g 3Rk ey

***************************************************************************x

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<K<«K
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

—-———-_-—---———-—---_-—..—_————-.---—-——--_——-————————-——--—-_--_.._—..—..—-_._-.—
—-—-—--—.-—.-—-.—-——---...—..—--_.—--.——---———_..—_----u-—-—--——-——-——-—_—_-_—-—-_-_-_-..-.

DEPTH OF FLOW IN 51.0 INCH PIPE IS 38.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 24.2

UPSTREAM NODE ELEVATION = 360.00

DOWNSTREAM NODE ELEVATION = 335.00

FLOWLENGTH(FEET) = 700.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 51.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 278.38
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TRAVEL TIME(MIN.) = .48  TC(MIN.) = 23.86
****************************************************************************

FLOW PROCESS FROM NODE 15.00 TO NODE 20.00 IS CODE = 8

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

_.._..--—---—-——-———-—-———-—-——-.———.._.._-_-_._......--—-.--.-.—--————-——-—-——---..-—--....—....-...
_,.................._—-.——...._........_.,.._....__...._.._......_.._-_—-_--—-----_—--_-_--_......-....._......._.

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.404
SOIL CLASSIFICATION IS "D"
MOBILE HOME DEVELOPMENT RUNOFF COEFFICIENT = .6500
SUBAREA AREA(ACRES) = 18.40 SUBAREA RUNOFF(CFS) = 28.75
TOTAL AREA(ACRES) = 252.90 TOTAL RUNOFF(CFS) = 307.13

TC(MIN) = 23.86

****************************************************************************

FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

-_-_....._-_——-——————-——.——-—-—.———------—_--.-.._..-.._-—..-—--—-—-——-.——o_———-———-—-.—__._
.._....-...-_..-——--—-——————_—-—-——......--——u_--—_———_-——-————-——-—-———-—-—-—-————..-.—.._.

DEPTH OF FLOW IN 54.0 INCH PIPE IS 41.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 23.4

UPSTREAM NODE ELEVATION = 335.00

DOWNSTREAM NODE ELEVATION = 318.00

FLOWLENGTH(FEET) = 550.00 MANNINGS N = .013

ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 307.13

TRAVEL TIME(MIN.) = .39 TC(MIN.) = 24.25

****************************************************************************

FLOW PROCESS FROM NODE 20.00 TO NODE 25.00 IS CODE = 8

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

._——_———--—-—-—-———-———-.——---...—..———_—__—,—--—--——-——-—-——-—-———————-—.—_-——_.—..-....
-..—--—-—--—--———-—————————-——..-—‘-_-——-—--...--.-—.---————-————-——_-—-—--_-_—.——_—.-—...

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.379
SOIL CLASSIFICATION IS "D"
MOBILE HOME DEVELOPMENT RUNOFF COEFFICIENT = .6500
SUBAREA AREA(ACRES) = 5.90 SUBAREA RUNOFF(CFS) = 9.12
TOTAL AREA(ACRES) = 258.80 TOTAL RUNOFF(CFS) = 316.26

TC(MIN) = 24.25

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 Is CODE = 4

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<K

P e Y T T T T T T T T3 3 33 — - ——— A — M ST RIS M M M SRR TR ST ERERTSERISEZZSS
....._...--...--——————-----_———-—..::—:-—-_-—--_---—--—--—-——---———-—————--——-—-_-—_—-—

PIPEFLOW VELOCITY(FEET/SEC.) = 16.4

UPSTREAM NODE ELEVATION = 318.00

DOWNSTREAM NODE ELEVATION = 310.00
FLOWLENGTH(FEET) = 100.00 MANNINGS N = .024
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GIVEN PIPE DIAMETER(INCH) = 42.00  NUMBER OF PIPES = 2
PIPEFLOW THRU SUBAREA(CFS) =  316.26
TRAVEL TIME(MIN.) = .10  TC(MIN.) = 24.35

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 Is CODE = 8

>5>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<<

.--.-.-..—.---.-———-...—_——_—————-——_——---—.—-—-——-—_-—-—-_-—_-—_-_—..
-—-—_—.—-—..—-—-——-——--——-——-————--—-—_—————.—-_—ou-_—-_-—-—-—---—-—-——-—————-——_--_..

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.373
SOIL CLASSIFICATION IS "D"
COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8500
SUBAREA AREA(ACRES) = 12.80 SUBAREA RUNOFF(CFS) = 25.82
TOTAL AREA(ACRES) = 271.60 TOTAL RUNOFF(CFS) = 342.07

TC(MIN) = 24.35

- —— - -

****************************************************************************

FLOW PROCESS FROM NODE 31.00 TO NODE 32.00 IS CODE = 2

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

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.62(MINUTES)

— - —— W =
EERSEEZR=SeS

INITIAL SUBAREA FLOW-LENGTH(FEET) = 900.00
UPSTREAM ELEVATION = 600.00
DOWNSTREAM ELEVATION 400.00

ELEVATION DIFFERENCE 200.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.625
SUBAREA RUNOFF(CFS) = 14.84
TOTAL AREA(ACRES) = 9.10 TOTAL RUNOFF(CFS) = 14.84

***************************************************************************$

FLOW PROCESS FROM NODE 32.00 TO NODE 35.00 IS CODE = 6

..-._..—.._.--_-—--—--—-—_---—-—_--_-_—-——--_.——-————--_--——-———-—-—--—---————_.—_-—-.
.._..._.-......_._._.._-._.-._---_--—___....--.._.._-_........._—--_--_--.——_--___-_----..---_.._-_...

UPSTREAM ELEVATION = 400.00 DOWNSTREAM ELEVATION = 333.00
STREET LENGTH(FEET) = 1000.00 CURB HEIGTH(INCHES) = 6.
STREET HALFWIDTH(FEET) = 15.00 STREET CROSSFALL(DECIMAL) = .0200
SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF = 2

**PRAVELTIME COMPUTED USING MEAN FLOW(CFS) = 21.04

STREET FLOWDEPTH(FEET) = .37

HALFSTREET FLOODWIDTH(FEET) = 12.05

AVERAGE FLOW VELOCITY(FEET/SEC.) = 6.70

PRODUCT OF DEPTH&VELOCITY = 2.46
STREETFLOW TRAVELTIME(MIN) = 2.49 TC(MIN) = 15.11

100 YEAR RAINFALL INTENSITY(INCH/HOUR) =. 3.228

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
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SUBAREA AREA(ACRES) = 7.00 SUBAREA RUNOFF(CFS) = 12.43

SUMMED AREA(ACRES) = 16.10 TOTAL RUNOFF(CFS) = 27.217

END OF SUBAREA STREETFLOW HYDRAULICS:

DEPTH(FEET) = .40 HALFSTREET FLOODWIDTH(FEET) = 13.73

FLOW VELOCITY(FEET/SEC.) = 6.80 DEPTH*VELOCITY = 2.73

************************************************************************t*

FLOW PROCESS FROM NODE 36.00 TO NODE 37.00 IS CODE = 2

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

e 1t T o e O Y I T R R A N S T M S M T R RN S rE S CSCS TS E TS SRS S ST S S S SET
P T T T T 1 Lt Lt e e e i

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 11.24(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 500.00
UPSTREAM ELEVATION = 790.00

DOWNSTREAM ELEVATION = 550.00

ELEVATION DIFFERENCE = 240.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.906

SUBAREA RUNOFF(CFS) = 8.79
TOTAL AREA(ACRES) = 5.00 TOTAL RUNOFF(CFS) = 8.79
T 11 2 32 22 s s s 2 T T L AR 22 2R 2R 22 S22 242 22 2 2 A0 2 A

FLOW PROCESS FROM NODE 37.00 TO NODE 38.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL~CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA<<<<K

[ . T 1 T T I I T T I T T 1 3t 1 3 P 1t -t s - T+

- - - -
T T I T T I T 11t 1 1 i 3 1t 3ttt b b e e e e dn e

UPSTREAM NODE ELEVATION = 500.00

DOWNSTREAM NODE ELEVATION = 396.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1000.00

CHANNEL BASE(FEET) = .00 "Z" FACTOR = 2.000

MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 10.00
CHANNEL FLOW THRU SUBAREA(CFS) = 8.79

FLOW VELOCITY(FEET/SEC) = 7.57 FLOW DEPTH(FEET) = .76
TRAVEL TIME(MIN.) = 2.20 TC(MIN.) = 13.44

***************************************************************************$

FLOW PROCESS FROM NODE 37.00 TO NODE 38.00 IS CODE = 8

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

e o o o e S A i T S e e e S e e S M R S R MR IR M M M M N A R S E RS E T T ECENESSSRISRSSRTSSSIEIIIRCS
e N e T N N N S R R R SRR s v o o wm wm w -

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.481
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 10.00 SUBAREA RUNOFF(CFS) = 15.66
TOTAL AREA(ACRES) = 15.00 TOTAL RUNOFF(CFS) = 24.45
TC(MIN) = 13.44

****************************************************************************
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FLOW PROCESS FROM NODE 38.00 TO NODE 40.00 IS CODE = 3

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<K
ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<<

- ———.——-———-—-----——_.—-—_--—_-—-—--—----—_————-
=—=-==_—_————-————-——_-_-—-----—_——-————-_—_-_—_—_.—

- - -
33—

p-4--8- 3R

ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 24.000

DEPTH OF FLOW IN 24.0 INCH PIPE IS 11.5 INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 16.4

UPSTREAM NODE ELEVATION = 396.00

DOWNSTREAM NODE ELEVATION = 330.00

FLOWLENGTH(FEET) = 1100.00 MANNINGS N = .013

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

PIPEFLOW THRU SUBAREA(CFS) = 24.45

TRAVEL TIME(MIN.) = 1.12 TC(MIN.) = 14.56

********************************************'ﬁ*******************************

FLOW PROCESS FROM NODE 38.00 TO NODE 40.00 IS CODE = 8

- - -
-————--......--._-——-—--—-—-—-————-_--——---—-——-—--—————-—--————-_—._--...
.__-_._-_.__,_____-----_-___-_._.__.__,._.______._..___-___-_______-,_____,_,

- - ——— - — W
44— e

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500
SUBAREA AREA(ACRES) = 7.00 SUBAREA RUNOFF(CFS) = 12.73

TOTAL AREA(ACRES) = 22.00 TOTAL RUNOFF(CFS) = 37.18
TC(MIN) = 14.56

.—_—--.———-——————————-..--——-.—_——-—-——-_———_-_——-—--——-————---—
—-—-—-—---———————--——---——.-—--——_—n———---—.——--——--———————‘——_————-—-----——-—-_

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
Reference: SAN DIEGO COUNTY FLOOD CONTROL DISTRICT
1985,1981 HYDROLOGY MANUAL

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
(C) Copyright 1982,1986 Rdvanced Engineering Software [AES]
Especially prepared for:
BSI CONSULTANTS

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

KAk RkXKKkXXXDESCRIPTION OF RESULTS********************************************

* CITY OF SANTEE *

* 100-YEAR RUNOFF *
* BASIN Z SEPTEMEER 1989 *

****************************************************************************

1985 SAN DIEGO MANUAL CRITERIA

USER SPECIFIED STORM EVENT(YEAR) = 100.00
6-HOUR DURATION PRECIPITATION (INCHES) = 2.500

SPECIFIED MINIMUM PIPE SIZE(INCH) = 24.00
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = .90

<<<<<<<(<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

Advanced Engineering Software [AES]
SERIAL No. I07231I
VER. 3.4R RELEASE DATE: 4/22/86

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>)>>>>>>>>>>>>>>>>>>>>>>>>>)

——————————————— e T T T T PP L L P L LI EEE S E LR L bbb bbbkl
FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 2

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
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WITH 10-MINUTES ADDED = 12.16(MINUTES)

INITIAL SUBAREAR FLOW-LENGTH(FEET) = 700.00
UPSTRERM ELEVATION = 1196.00

DOWNSTREAM ELEVATION = 1040.00

ELEVATION DIFFERENCE = 156.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.713

SUBAREAR RUNOFF(CFS) = 10.03
TOTAL AREAR(RCRES) = 6.00 TOTAL RUNOFF(CFS) = 10.03

K sk ok ok ok ok o K o sk ok ok K Sk ok ok 3k K 3 ok K ok ok ok 30K K ok Sk ok Sk Kk ok Sk ok o ok ok K 30k ok ok Kk oK SR KO S K 3Kk ok K 3k K ok K ok 3 oK ok KK K K ok
* FLOW PROCESS FROM NODE 2.00 TO NODE 5.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<KK
>>>>>TRAVELTIME THRU SUBARRER<<K<KKK

UPSTREAM NODE ELEVATION = 1040.00

DOWNSTREAM NODE ELEVATION = 510.00

CHANNEL LENGTH THRU SUBARER(FEET) = 2800.00

CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .040 MAXIMUM DEPTH(FEET) = 5.00
CHANNEL FLOW THRU SUBAREA(CFS) = 10.03

FLOW VELOCITY(FEET/SEC) = 6.13 FLOW DEPTH(FEET) = .29
TRAVEL TIME(MIN.) = 7.62 TC(MIN.) = 19.78

oK ok e Kk K ok 3K K 3K KoK 3k ok ok k3K K K e 3K K 3K ko K ok 3Kk KOK o oK oK K K K KK K KKK K K K K K KK oK K K OK K KK KK KK K oK oK ok ok K oK kK ok
FLOW PROCESS FROM NODE 2.00 TO NODE 5.00 IS CODE = 8

- - - . o = ah = = W e e e W M e e e e e e A wm %m N ve M M We e W e Em e G G e W e e A e e e e m e v e . W e W m e - -

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.713
SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
SUBAREA AREA(ACRES) = 106.80 SUBARER RUNOFF(CFS) = 130.40
TOTAL AREA(ACRES) = 112.80 TOTAL RUNOFF(CFS) = 140.42

TC(MIN) = 19.78

o5 ko K 3K Kok ok ok ok 3k ok oKk ok ok ok ek ok 3k ok Kk oK o oK 3k ok oK 3K K oK ok K oK oK oK ok oK oK 3K K K K oK 3K oK K K KK K OK 3KOK KK Kk XK KOk oK Kk K K
FLOW PROCESS FROM NODE 5.00 TO NODE 10.00 IS CODE = L

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBARER<C<<<K
>>>>>USING USER-SPECIFIED PIPESIZE<<<KK

DEPTH OF FLOW IN 42.0 INCH PIPE IS 20.4& INCHES

PIPEFLOW VELOCITY(FEET/SEC.) = 30.4

UPSTREAM NODE ELEVATION = 510.00

DOWNSTREAM NCDE ELEVATION = 385.00

FLOWLENGTH(FEET) = 1300.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 140.42

TRAVEL TIME(MIN.) = .71 TC(MIN.) = 20.49
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FLOW PROCESS FROM NODE ~ 5.00 TO NODE 10.00 IS CODE = 1

5>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<K<<K
>>5>>AND COMPUTE VARIOUS CONFLUENCED STRERM VALUES<<<<X

CONFLUENCE VALUES USED FOR INDEPENDENT STRERM 1 ARE:
TIME OF CONCENTRATION(MINUTES) = 20.49

RAINFALL INTENSITY (INCH./HOUR) = 2.65

TOTAL STREAM AREA (ACRES) = 112.80
TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE

140.42

CONFLUENCE INFORMATION:

STREAM  RUNOFF TIME INTENSITY
NUMBER (CFS) (MIN.) (INCH/HOUR)
1 140.42 20.49 ©2.652

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 1 STRERMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
140.42
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 140.42 TIME(MINUTES) = 20.491
TOTAL AREA(ACRES) = 112.80

S ok o o o o o o o ok o o o o oK oK KoK 3K o K K oK R 3K oK K 3K K S ok oK oK o K oK 3K oK o ok o oK 3K K K K KK KK K K K oK K Kk oK KK K KoK KKKk
FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE = 2

_-__-_.._--_..—---——_-—-_-__-....-_.--——-_—__-—-.-.—-——..--...—-.-....—_._-..._-—---....--..__..

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
'NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 11.53(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 350.00
UPSTREAM ELEVATION = 1148.00 4
DOWNSTRERM ELEVATION = 1100.00

ELEVATION DIFFERENCE = 48.00

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.843

SUBAREA RUNOFF(CFS) = 13.84
TOTAL ARER(ACRES) = 8.00 TOTAL RUNOFF(CFS) = 13.84

S ok ok o o oK KoK K 3 R oK 3K KoK K K oK ok oK KK oK Sk oK K KK K oK KK KK KK KK KK KK KK KKK K KKK KKK KoK KKK ROKROK KK KR K
FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = )

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<K<KKKL
>>>>>TRAVELTIME THRU SUBAREAR<CK<L<K

UPSTREAM NODE ELEVATION = 1100.00

DOWNSTREAM NODE ELEVATION = 385.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 3200.00

CHANNEL BASE(FEET) = 5.00 "Z"™ FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 2.00
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CHANNEL FLOW THRU SUBAREA(CFS) = 13.84
FLOW VELOCITY(FEET/SEC) = 9.42 FLOW DEPTH(FEET) = .27
TRAVEL TIME(MIN.) = 5.66 TC(MIN.) = 17.19

&

****************************************************************************

FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 8

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500

SUBAREA AREA(ACRES) = 94.50 SUBAREA RUNOFF(CFS) = 126.30
TOTAL AREA(ACRES) = 102.50 TOTAL RUNOFF(CFS) = 140.14

TC(MIN) = 17.19

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 10.00 IS CODE = 1

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

CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE:

TIME OF CONCENTRATION(MINUTES) = 17.19
RAINFALL INTENSITY (INCH./HOUR) = 2.97
TOTAL STREAM AREA (ACRES) = 102.50

140.14

TOTAL STREAM RUNOFF(CFS) AT CONFLUENCE
CONFLUENCE INFORMATION:

STREARM RUNOFF TIME INTENSITY
NUMEBER (CFS) (MIN.) (INCH/HOUR)

1 140.42 20.49 2.652

2 140.14 17.19 2.970

RAINFALL-INTENSITY-RATIO CONFLUENCE FORMULA USED FOR 2 STREAMS
VARIOUS CONFLUENCED RUNOFF VALUES ARE AS FOLLOWS:
265.55 265.52
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
RUNOFF(CFS) = 265.55 TIME (MINUTES) = 20.491
TOTAL AREA(ACRES) = 215.30

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 4

»2>2>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE<<<<<

DEPTH OF FLOW IN 54.0 INCH PIPE IS 31.7 INCHES
PIPEFLOW VELOCITY(FEET/SEC.) = 27.4

UPSTREAM NODE ELEVATION = 385.00

DOWNSTREAM NODE ELEVATION = 320.00
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FLOWLENGTH(FEET) = 1350.00 MANNINGS N = .013

GIVEN PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 265.55

TRAVEL TIME(MIN.) = .82 TC(MIN.)} = 21.31

****************************************************************************

FLOW PROCESS FROM NODE 10.00 TO NODE 15.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 2.585
SOIL CLASSIFICATION IS "D"
MULTI-UNITS DEVELOPMENT RUNOFF COEFFICIENT = .7000
SUBAREA AREA(ACRES) = 51.50 SUBAREA RUNOFF(CFS) = 93.21
TOTAL AREA(ACRES) = 266.80 TOTAL RUNOFF(CFS) = 358.76
TC(MIN} = 21.31

****************************************************************************

FLOW PROCESS FROM NODE 25.00 TO NODE 30.00 IS CODE = 2

e e o = - —— " = - W - e M % Sk he e M M e T AL M % e e T e o s e S

s N T RN L N NS NN RN NEES SN DN NS SIS0 I5 50 v il do o 1 50 T - - - - - ==

SOIL CLASSIFICATION IS "D"

RURAL DEVELOPMENT RUNOFF COEFFICIENT = .4500
NATURAL WATERSHED NOMOGRAPH TIME OF CONCENTRATION
WITH 10-MINUTES ADDED = 12.08(MINUTES)

INITIAL SUBAREA FLOW-LENGTH(FEET) = 660.00
UPSTREAM ELEVATION = 925.00
DOWNSTREAM ELEVATION = 780.00
ELEVATION DIFFERENCE = 145.00
100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.730
SUBARER RUNOFF(CFS) = 11.25
TOTAL ARREAR(ACRES) = 6.70 TOTAL RUNOFF(CFS) = 11.25

****************************************************************************

FLOW PROCESS FROM NODE 30.00 TO NODE 35.00 IS CODE = 5

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<<KK
>>>>>TRAVELTIME THRU SUBAREA<CKLKLK

UPSTREAM NODE ELEVATION = 780.00

DOWNSTREAM NODE ELEVATION = 560.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1000.00
CHANNEL BASE(FEET) = 5.00 "Z" FACTOR = 2.000
MANNINGS FACTOR = .030 MAXIMUM DEPTH(FEET) = 5.00
CHANNEL FLOW THRU SUBAREA(CFS) = 11.25

FLOW VELOCITY(FEET/SEC) = 8.04 FLOW DEPTH(FEET) = .25
TRAVEL TIME(MIN.! = 2.07 TC(MIN.) = 14.15

********x*************************tk********t*t*'k****x+w*:g;wzsr«n-rm-*wy«m- R

~

FLOW PROCESS FROM NODE 20.00 TO NODE 35.00 IS CCLE = 2
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100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.368

SOIL CLASSIFICATION IS "D"
RURAL DEVELOPMENT RUNOFF COEFFICIENT = . 4500

SUBAREA ARER(ACRES) = 22.80 SUBAREA RUNOFF(CFS) = 34.55
TOTAL AREA(ACRES) = 29.50 TOTAL RUNOFF(CFS) = 45.80
TC(MIN) = 14.15

****************************************************************************
FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 4

$>5>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREA<KKLK
>>>>>USING USER-SPECIFIED PIPESIZECK<KKK

====—"==—."‘".—’===—"_‘.—’::::_—"‘-—"_"‘:—"‘-“--"'=~_======‘.==.—".=—_.-“—-_."—“'.—"'—".—.————..-—_.-...—.. =

PIPEFLOW VELOCITY(FEET/SEC.) = 14.6

UPSTREAM NODE ELEVATION = 560.00

DOWNSTREAM NODE ELEVATION = 520.00

FLOWLENGTH(FEET) = 350.00 MANNINGS N = .02&

GIVEN PIPE DIAMETER(INCH) = 2&.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREA(CFS) = 45.80

TRAVEL TIME(MIN.) = .40 TC(MIN.) = 14.55

*x*******************x******************************************************
FLOW PROCESS FROM NODE 35.00 TO NODE 40.00 IS CODE = 8

==========:=========:==========="—=—.“-—=======—‘-_=-—-——»——'—====:===========:===."‘:=

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.308

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA ARER(ACRES) = 11.40 SUBARER RUNOFF(CFS) = 20.74
TOTAL AREAR(ACRES) = 40.90 TOTAL RUNOFF(CFS) = 66.53
TC(MIN) = 14.55

*******************************************************************v********
FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 4

—--...—_...........__--.—-—_.___....—-—_—--_-—_—--_-_.—_--.——.—--—-—--..--—-.—_.—-.-..._..-_-...._....._.

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBAREALLKK
35>>5>USING USER-SPECIFIED PIPESIZE<KK<KK

PIPEFLOW VELOCITY(FEET/SEC.) = 16.7

UPSTREAM NODE ELEVATION = 520.00

DOWNSTREAM NODE ELEVATION = 450.00

FLOWLENGTH(FEET) = 650.00 MANNINGS N = .024&

GIVEN PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBRREA(CFS) = 66.53

TRAVEL TIME(MIN.) = .65 TC(MIN.) = 15.20

*************‘**************************************************************X’
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FLOW PROCESS FROM NODE 40.00 TO NODE 45.00 IS CODE = 8

—-=====’-—"==.."==.."==_"=_.’========:=—“-—"==—"=‘—"========================================:

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.216

SOIL CLASSIFICATION IS "D"

SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREAR RREAR(ACRES) = 10.20 SUBAREA RUNOFF(CFS) = 18.04
TOTAL ARER(ACRES) = 51.10 TOTAL RUNOFF(CFS) = 84.58

___TC(MIN) = 15.20

————————————e e T T T T EE T LS T LEL AL S LA LA AL L L L E bt bbb
FLOW PROCESS FROM NODE 45.00 TO NODE 50.00 IS CODE = 4

5>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBRREAK<<<<
>3>>>USING USER-SPECIFIED PIPESIZE<K<KKX

-_..__...._.._....._...__...-_.-.-__..._—.._...._..--.._..—-_.__...-..-—_-.—__.——-.._.—_.--.-_..—....—-._.--
—-—-_....—...._..-..._.._.—._._......._...-..—.___..—.-_.-_.—_-..._...._-...-__...-—..—.-_._.-._—-.._.-....-...-.—._—.__..

PIPEFLOW VELOCITY(FEET/SEC.) = 17.2

UPSTREAM NODE ELEVATION = 450.00

DOWNSTREAM NODE ELEVATION = 400.00

FLOWLENGTH(FEET) = 600.00 MANNINGS N = .024

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBRREA(CFS) = 84.58

TRAVEL TIME(MIN.) = .58 TC(MIN.) = 15.78

353K o o o KK KK K KK K o KK KK K 3 KKK K 3K K K K 3K oK 3K 3K KK KK KKK KKK K KK KKK K KKK KO K KKK KKK X
FLOW PROCESS FROM NODE 45.00 TO NODE 50.00 IS CODE = 8

—_-----—_—_-—_—-----_....—_-.-._-.—-.--._—---.--..-.._--.——__.-__--..-....-_..-_....—__---—_....

-==.-—=—'-'-——.-"‘—"'='=-—"_“-—".—".‘::_.-=.-—"=—'—"'=-“"==-"':—".-’—".-'_."—“‘.:_"‘:-—"'_‘—"—"—"—"::—‘:—.“:—’:‘:;‘:"::"_"“"-“"=="’—“="’==“

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.139
SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBARER ARER(ACRES) = 38.80 SUBRREA RUNOFF(CFS) = 66.99
TOTAL AREA(ACRES) = 89.90 TOTAL RUNOFF(CFS) = 151.56
TC(MIN) = 15.78

Kok o 3 o ok KK K ok ok o KoK 3K K 3 oK K 3K 3K 5K 3K KKK K KK K K KK K K K oK K K KK KKK KK K K o K KKK KK KKK K ORKk Kok K
FLOW PROCESS FROM NODE 50.00 TO NODE 55.00 IS CODE = L

>>>>>COMPUTE PIPEFLOW TRAVELTIME THRU SUBARER<C<<K<K
>>>>>USING USER-SPECIFIED PIPESIZE<<KLKK

_.-—-.—-—_—_...__...--_—-_.._.-._.-—_...-....-—_.—--.—-..—._-_-..-_——...._-....__..._......-_......._._-.__.-_.——_.‘
..—..——...-.—.._-..._..—._-—_........-...-..—_._.._—._—.._.._.-......._.._._—.....-—_——.._—..._....-....._._....—...._.._....-._-.-..._—

PIPEFLOW VELOCITY(FEET/SEC.) = 30.9

UPSTREAM NODE ELEVATION = 400.00

DOWNSTREAM NODE ELEVATION = 350.00

FLOWLENGTH(FEET) = 700.00 MANNINGS N = .024

GIVEN PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES = 1
PIPEFLOW THRU SUBAREAR(CFS) = 151.56

TRAVEL TIME(MIN.) = .38 TC(MIN.) = 16.15
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FLOW PROCESS FROM NODE 50.00 TO NODE 55.00 IS CODE = 8

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.092

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBAREA AREA(ACRES) = 20.20 SUBAREA RUNOFF(CFS) = 34.35
TOTAL AREA(ACRES) = 110.10 TOTAL RUNOFF(CFS) = 185.91
TC(MIN) = 16.15

R—————————————pn T T T T T T TR PE R L L L LR E L L E Lt bbbttt bbb
FLOW PROCESS FROM NODE 60.00 TO NODE 65.00 IS CODE = 7

USER-SPECIFIED VALUES RRE AS FOLLOWS:
TC(MIN) = 11.86 RAIN INTENSITY(INCH/HOUR) = 3.77
TOTAL AREA(ACRES) = 1.65 TOTAL RUNOFF(CFS) = 3.42

****************************************************************************
FLOW PROCESS FROM NODE 65.00 TO NODE 70.00 IS CODE = 5

...—-....._-_——.------_---—-_—_-—_———--—-—--_-_-_-_-—-—-_—---——-—-—-—_o-.—--_-_---.

>>>>>COMPUTE TRAPEZOIDAL-CHANNEL FLOW<<K<<X
>>>>>TRAVELTIME THRU SUBAREA<<<KK

..._....__...__-..--....._......-.........._.......-_-....._-........__.._..._-._._-..__._..............:::::::::::::

mommEmmEREx

UPSTREAM NODE ELEVATION = 400.00

DOWNSTREARM NODE ELEVATION = 342.00

CHANNEL LENGTH THRU SUBAREA(FEET) = 1050.00

CHANNEL BASE(FEET) = 2.00 "Z" FACTOR = . 000
MANNINGS FACTOR = .015 MAXIMUM DEPTH(FEET) = 2.00
CHANNEL FLOW THRU SUBAREA(CFS) = 3.42

FLOW VELOCITY(FEET/SEC) = 7.30 FLOW DEPTH(FEET) = .23
TRAVEL TIME(MIN.) = 2.40 TC(MIN.) = 14.26

K o o 3K ok K K ok KKK K K KK K KK KK 3K KoK K 3K K K KK KR KKK KK R KK KKK R KK KKK OK KOK OK KK KK Kk ok skoKok K kKX
FLOW PROCESS FROM NODE 65.00 TO NODE 70.00 IS CODE = 8

—.-.--—..—-—_.—-—--..-—--.-..--.._..--...-—-—-—--—-—---_---——-——-_-—.—-——-——-—.—-——__.........._.,

100 YEAR RAINFALL INTENSITY(INCH/HOUR) = 3.351

SOIL CLASSIFICATION IS "D"
SINGLE FAMILY DEVELOPMENT RUNOFF COEFFICIENT = .5500

SUBARER AREA(ACRES) = 18.90 SUBARER RUNOFF(CFS) = 34.83
TOTAL AREA(ACRES) = 20.55 TOTAL RUNOFF(CFS) = 38.25
TC(MIN) = 14.26

END OF RATIONAL METHOD ANALYSIS
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SUPPORTING DATA



USER SPECIFIZD DATA

NODE AREA LENGTH UPSTREAN  DOWNSTREAM ¢ 13 C I 0

(ACREAS) (F1) BLEVATIOR  BLEVATION (IF)  (MIF) (IN/ER) (CES)
b 19-20 12,86 1300 375 330 0.53 2.5 23.80 .42 17.12
B 5-10 9.15 1000 100 353 0.5% .5 18.9 .19 14.03
B 38-39 5.10 150 385 363 0.55 .5 1. .79 13.96
B 43-u 9.00 1300 380 i3 0.55 2.5 25.66 .29 11.33
D 1-2 11.48 1200 190 550 0.5% .6 13.61 3.59 22.61
D 16-17 .90 300 70 o 0.53 1.6 1.96 5.08 8.10
b 2122 §.73 500 613 333 0.55 2.6 8.86 L 17.53
D 26-21 1.93 350 {75 135 0.55 .6 18.%0 .91 12.61
D 31-32 §.80 500 515 45 0.55 2.6 9.18 4.63 12,22
D 36-37 1.10 600 40 850 0.5% 2.6 9.83 (.43 9.99
i 1-2 5.00 800 435 115 0.55 2.6 20.83 .75 1.53
B 16-17 1.00 550 405 385 0.55 .6 15.10 3.36 1.3%
P 26-30 3.00 400 m 455 0.55 .6 1.2 .07 6.1
r 1=l 1.10 850 388 367 0.55 .5 .3 .58 10.92
r 617 6.94 989 i 39 0.55 .5 .83 2.3 8.94
K 250-35 CONELUENCE PROM BASIK J
K 450-36 CONFLUENCE FROM BASIN J
L &5 6.22 979 530 163 0.55 L1160 .2 11.18
L 3135 12.12 3§30 185 120 0.5% .1 1.0 3.33 2.3
K 1-3 3.91 150 501 {31 0.55 .7 188 1.86 21.06
0 11-12 6.59 970 1045 125 0.5% 2.7 9.61 .61 16.68
g 1-2 9.50 900 {13 390 0.95 .6 .53 6.40 57.80
Q -2 11.42 1000 366 358 0.7 .6 U5 2.46 19.83
Q 26-21 5.12 800 376 3% 0.95 .6 5.53 6.42 34.88
Q 31-% 5.80 800 kL] 351 0.55 2.6 38.83 1.83 9.84
R 1-12 3.00 300 356 355 0.55 1.6 .80 LU .02
§ 1-3 8.96 1100 1Y) 1Y) 0.85 .6 15.41 2.86 21.76
§ -2 8.04 1000 K1} 36 0.85 1.6 WU 141 .31
§ 36-40 £.09 150 kX)) 325 0.55 .6 0.1 .19 £.94
1 1 {.69 100 530 125 0.55 .5 10.62 4.05 10.45
v o1-2 B.00 100 110 100 0.55 .5 1216 i 16.34
¥ 50-53 (.11 100 380 LK 0.5% .5 1670 .03 6.84
¥ 61-62 £33 830 7 328 0.55 2.5 18.80 2.80 6.68
1 60-65 1.65 500 32 400 0.55 .5 1186 .n .2



NODE 8 13-20

BIVEN:

C=

SLOPE=

1=

ARER=

LENGTH=

URSTREAM ELEVATION=
DOWNSTREAM ELEVRTION=
C=

pe=

1,801, - C)VEENGTH

N/ S (0

378 - 3%

1300 * (00%

3.46 %

1,8(1.1 - .55 1300

\9/ kY13

= 23.60 MINUTES

-, 645

I= 7.44 & P& + TC

- 645
(7.44) (2.5) (22,9

2,42 IN/HR

g= CIA

{,55) (2, 42) (12.86)

17.12 CF8§

Ziamois CALCULATION

12,86 (FROM TOPQ)
1300 (FROM TOPD)
375 (FROM TOPD)
330 (FROM TOPO)
0,55 (SINGLE FANMILY)
2,5 (FROM COUNTY HYDROLDGY MANUAL)






LINE SIIE
105¢ 18 " CNP
+D5a 1§ * RCP
+D65¢ [b=5' h=3' s=3:l]
+85¢ (2) 72 " CHP
4130¢1 36" NP
+830¢2 36 " CNP
16258 (3) 48 " CHP
+H5a3 30" CHP
44544 30 " CNP
4545 30 " CNP
14541 42 " RCP
+H5G2 58 " X 36 " CMBA
+H543 65 " X 40 " CNEA
+120a 54 " RCP
+125¢ 54 * RCP
#1304 [b=20" h=2.5¢ §=5:1]
4§51 84 " CNP
+K15h 36 7 RCP
415¢ 27 " RCP
+L10h 36 " RCP
41103 42 " RCP
+L15al [2) 36" X 22" CMPA
1L15¢ 12 " RCP
+L15e 48 " RCP
4115 64 " X 53 CNPA
+1150 {2) 49" X 33" CHPA
412001 54 7 CIP
+120b2 54 ' RCP
+120b3 547 CIP
+130k 42 " CIp
150 D=0 hel.d s=1id
+H20a1 24 " RCP
142082 24 * RCP
25D 20 * RCP
+M25¢1 30 ™ RCP
+M254 30 " RCP
+30¢ 50 ™ RCP
+010b1 24T CHP
+010b2 247 NP
+010b3 24" CNP
+010d 27 " RCP
+010e 36 " RCP
1010g 65 " X 40 " CHPA
£010h 72" 1 44 " CHPA
40154 30 ® RCP
+015¢ 33 " RCP
H015F  12) 27 " RCR
1025k 24 " RCP
40251 30 * RCP

SLOPE

0,025
0.04
[0.0086
0.002
0.02
0.016
0.017
0.02
0,04
0.06
0.005
0,003
0,006
0.0071
0.0161
8.007
0.015
0.003
0.014
0.024
0.01
0.01
0.0142
0.0118
0.0163
0.009
0,007
0.003
0,007
0.004
0,005
0.0343
0.0414
0.006
0.0057
0,005
0.003
0.025
0.03
0.04
0.0804
" 0,008
0,002
0,002
0.009
0.009
0.008
0.005
0.005

* - NASTER DRAINAGE FACILITY

CEFICIENCIES:

C = CAPACITY

TITY OF SANTEE --- SUMMARY OF RECOMMENDED IMPROVEMENTS

LENGTH

(BT

+ = DEFICIENT MASTER DRAINAGE EACILITY

E = EROSION

¥ VALUE  CAPACITY
{CFS) PLOW
{CFS)
0.024 9 24
0.013 A 96
0.03 296 810
0.024 20§ §10
0.024 51 7
0.024 46 84
0.024 304 561
0.024 i1 67
0.024 44 87
0.024 54 87
0.013 11 135
0.024 41 173
0.024 58 113
0.013 164 235
0,013 248 32
0.03 436 1800
0,024 24 180
0.013 41 80
0,013 31 52
0,013 103 137
0.013 101 228
0.024 36 168
0.013 120 215
0.013 156 241
0.024 14§ 247
0.024 84 247
0.013 164 265
0.013 108 265
0,013 164 265
0.013 &4 102
0.015 ) 51
0.013 LY 83
0.013 46 %9
0.013 3 12
0.013 31 38
0.013 23 58
0.013 143 250
0.024 18 163
0.024 21 163
0.024 24 163
0.013 88 190
0.013 80 210
0.024 39 230
0.024 51 260
0.013 39 114
0.013 50 131
0.013 55 166
0.013 18 64
0.013 28 81

¥ = MAINTENANCE

§ = SERVICE LIFE

100-YBAR DEFICIENCY
RATING

PIPE

8 2
18

1216 RCB
36

36

814 RCB
6

36

38

54 RCB
314 RCB
' 534 RCB

'8 813 RCB

'S 34
S 80

¢

¢

¢

¢

c 36
¢ 13
¢ 33
¢

¢

¢

¢

c

§ 2
8 42
§ 2
42

'S {2)734 RCB
§ {2)7%4 RCB

%3 RCB
§33 RCB
2

[ ] = ESTIMATED VALUE
? = NOT ENOUGH DATA

v = VELOCITY

RECOMMENDATIONS
REPLACEMENT PARALLEL

b=10" h=5' s=1.5:1

§=1,5 n=.03

42
36

24

48

42
Y

48
18
48
18

4}
30
42
54

48

33

UNTT
cost
{/LE)

130
173
150
1085
173
178
435
175
175
175
315
315
315
200
175
220
330
130
200
200
230
335
200
200
260
285
230
230
230
175
173
180
180
130
150
200
260
200
200
200
200
230
875
§75
180
335
335
200
175

C0ST
(§)

13002
1875¢
80003
19205¢
1505¢
35¢
57420
8451
1700
455¢
3463¢C
15739
25744
§903¢
15755¢
1400072
18138
143623
12060
16000¢
11500¢
1875¢
10047¢
1000¢
33972
14388
£300C
80500
35803
17587¢
9625¢
55040
4336¢C
947508
2625
§726¢
5200G(
§260¢
8000¢
§360¢
141728
5017%
352851
31395¢
2890:
1406 3¢
5159
42414
822



1
4
b
14
4
b 4
4
b4
b 4
b 4
4
T
t
b 4
b4
b 4
T
¥
b4
4
1
b 4
b4
t
*
4
*
*
*
x
4
1
*

LINE S118 SLOPE
+p1063 12 " RCP 0.0261
+p10ed 12 " RCP 0.0182
+P1065 12 " RCP 0.0145
+p15¢ 48 " RCP 0.0135
+p15e 24" RCP 0.0076
+R15E 54 " RCP 0.0132
sp15g (20 57" 138" CHPA 0.01
+20a 4 'K ' RCB 0.0031
+220D B4 * 5P 0.001
+220¢ 78 " CIP 0.001
4204 (2) 4'X 5 ' RCB 0.001
+05b 33 " RCP 0.008
+05¢ 33 7 RCP 0.01
+054 36 " ACP 0.008
40102 42 " RCP 0.0039
+010b 48 " RCP 0.004
4010¢ 18 " RCP 0.0060
+015a 4§ " RCP 0.0075
40150 [2) 39 " RCP 0.0046
420 (2) 42 " RCP 0.002
4025b 18 " RCP 0.0023
+025¢ 21 " ACP 0.005
+0254 21 " ACP 0.0066
+025e 33 " RCP 0.004
1025¢ 33 " RCP 0.005
+025¢ [b=3.5¢ h=2.5¢ s=1:1][ 0.003
40251 42 " RCP 0.003
+025] 497 % 33" CMPA 0,003
1025k 12 " RCP 0.003
#0250 [b=3* h=T s=1.5:1] {0,003
1025p 18 " NP 0.0256
40262 18 " RCP 0.001
10304 18 " RCP 0.0014
+030b1 26 " % 20 * CNPA 0.007
403002 28 " X 20 " CHPA 0.006
+030c 24" CHP 0.006
+R10D 24 " RCP 0.0017
#5150 35" x 24 " CMPA 00036
+515¢ 30 * RCP 0.005
+§15d 36 ' RCP 0.005
1515¢. 18 " RCP 0.0026
+15¢ 30 " RCP " 0.01
sU5al 43" % 27 " CNPA 0.013
40582 43 " X 27 " CMPA 0.016
40203 28" X 20 " CHPA  0.0051
+U20D 30 " CHP 0.0037
+V3082 [bs16 h=3' s=1:1] [ 0.019
V454 =5t h=5' s=1.5:1  0.0181
sVSk [bsT hs5 s=1.5:1] 0.006

CITY OF SANTER --- SUMMARY OF RECCHMENDED IMPRCVEMENTS

LENGTH ¥ UALUE  CAPACITY  100-VEAR DEFICIENCY RECOMMENDATIONS ONIT
(R {CFS) FLOW RATING REPLACEMENT PARALLEL  COST
{CFS) PIPE PIPE
308 0,013 162 187 C 24 130
0 0,013 138 187 c 30 130
189 0,013 121 187 C 36 175
2 0.013 167 282 ¢ 42200
[ 1100 | 0.013 20 118 ¢ 48 230
506 0.013 228 420 ¢ 54 280
[ 810 ] 0.024 132 476 8 {2) 60 515
458 0.013 Ry 476 ¢ 17 315
582 0.013 202 507 ¢, 77315
66 9.013 166 515 C 10318
143 0.013 210 520 C 77 313
382 0.013 4 176 ¢ 1200
380 0.013 33 230 ¢ 814 RCB 435
47 0.013 80 300 ¢ 834 RCB 435
329 0,013 83 325 ¢ 1034 RCB 583
375 0.013 §1 340 c 1024 RCB 585
549 9.013 48 365 ¢ 1034 RCB 583
n 0.013 124 425 ¢ 1014 RCB 585
842 0,013 113 475 ¢ 10%4 RCB 383
38 0.013 40 502 C 1014 RCB 585
287 0.013 5 36 ¢ 36 175
823 0.013 il 40 ¢ 36 115
89 0.013 13 43 ¢ 36 175
§74 0.013 33 §5 ¢ 42 200
20 0.013 31 15 ¢ LY 200
b [ 650 ] 0.03 51 581 ¢? b=10 h=5 §=1.5:1 n=.03 150
180 0.013 55 ? 8%5 RCB 470
86 0.024 24 8,7 105 RCB 840
325 0.013 53 ¢,? 1015 RCB 840
] 1570 0.03 573 ¢.? b=10 h=6 s=1.5 n=.03 163
116 0,024 E 5 815 RCB 470
208 0,013 3 20 ¢ 6 173
[ 300 ) 0.013 4 70 ¢ {2} 54 EXTEND 70 430
48 0.024 b 131 s {2) 54 BUENA VISTA 490
42 0.024 8 3 C,5 36 175
462 0.024 9 131 ¢,§ 815 RCB 470
253 0.013 3 61 ¢ 36 173
118 0.024 1 18 8§ {2) 1 220
m 0,013 29 70 c % 175
159 0.013 4 95 ¢ 16 178
847 0.013 13 110 ¢ §2 200
253 0.013 41 82 ¢ 4130
n .04 33 64 s 36 173
13 0.0 38 64 {8 16 175
1166 0,024 1 58 s 42 200
194 0.024 14 88 C,s 2 200
][ o200 ] 0.03 584 1175 C,? b=12 h=5.5 §=1.5 n=.03 135
[ 800 ] 0.03 810 1387 C,B,M b=8 h=5 s=1,5 n=.015 230
400 0.03 563 147 ¢? b=12 h=6 s=1,5 n=.015 380

t = NASTER DRAINAGR FACILITY
DEFICIENCIES: C = CAPACITY

4+ = DEFICIENT MASTER DRAINAGE FACILITY
E = TROSION M = MAINTENANCE

§ = SERVICE LIFE

[ ] = ESTIMATED VALUE
V = VELOCITY 7 = NOT ENOUGH DATA

cost

33978
45078
3307
42400
25300C
157568
314150
143640
177030
20866
4587¢
7400
16530C
150723
192512
119248
319782
178932
92278
223347
46812
144445
12024
134800
4090
97500
84506
55040
208000
213805¢
54520
16400
14700¢C
23528
135¢
217140
4427
816¢
4841¢
2179¢
16942¢
32837
12331
851¢
233201
78801
3100
184001
15200
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CITY OF 3ANTER --- SUMMARY OF RECOMMENDED INPROVEMENTS

LINE SIIE SLOPE
+1152 36 " RCP 0.0138
+¥15g1 28 " x 20 " CNPA 0.0243
+225h 18 " CHP [ 0.039 ]
#2251 [b=6' h=2.5' s=1:1] [ 0.039 |
+125] 48 " RCP 0.0178
+126Db 36 " CNP 0,0678
+126d 24 CHp 0.03

* = NASTER DRAINAGE FACILITY
DEPICIENCIES: C = CAPACITY

E = EROSION

LENGTH N VALUE  CAPACITY  100-VEAR DEFICIENCY RECOMMENDATIONS UNIT
{FT) {CF3) FLOW RATING REPLACEMENT PARALLEL  CGOST
{CES) PIPE PIPE

231 0.013 1 289 C 48230

12 0.024 16 21 C,§ 4 130

[ 40] 0.024 11 359 5,7 6i3 RCB 335
[ 400 ] 0.03 264 339 ¢? b=6 h=4 §=1.5 n=.03 83

[ 50 ] 0,013 192 359 ¢ 48 230
[ 500 ] 0.024 94 170 C.§ 36 175

[ 700 ] 0,024 21 140 C,8 42 200
TOTAL §

+ = DEFICIENT MASTER DRAINAGE FACILITY
¥ = MAINTENANCE

§ = SERVICE LIFE

[ ] = ESTINATED VALUE
¥ = VELOCITY 7 = NOT ENOUGH DATA

3336¢C
9388
1340¢C
34000
11500
87500
140000

10385877



DETERMINATION OF MINOR DEFICIENCIES

From existing data, the Friction Slope (Sf) was calculated for each deficient facility and
multiplied by the length of the facility to calculate the elevation of the pressure head
needed to propel the 100 year flow through the facility (H1). This was compared to the
natural change in elevation of the facility plus two feet (H2). The difference between
these two elevations is the pressure head that is in excess of what is needed to push
through the 100 year flow. A negative value for H2-H1 indicates that more than 2 foot

2 feet of pressure head is needed to maintain the flow in the facility.



LINE SIIR
C5¢ 18 ¥ CHp
D5a 18 " RCP
D65h (3] 58" X 36" CMPA
B5al 24 " RCP
E3d 30 " RCP
[41 {2} 12" CNp
E30cl 36 " CMp
B30¢c2 36 " CMP
E3le 48 " RCP
Flle 36 " Cnp
620c1 42 " CMP
Gl5a {3) 48 " CNp
H3a3 30" CcHp
H5a4 30 " CNP
535 30 " Cup
R5c2 42 " RCP
H5d1 42 7 RCP

H5d2 58 " 136 " CMPA
H5d3 65 " X 40 " CHPR

J20a 54 " RCP
3254 54 " RCP
125 54 " RCP

J30a {2) 12,5'14.5' RCB
1304 b=16' h=6" s=1.5:1

K5i 84 ™ CMP
K10£2 28" g 20" CNPA
K15h 36 " RCP
K20f 24 " ACP
L3¢ 27 ™ RCP
110d 30 ® ACP
L10£3 30 ® RCP
L10k 36 " RCP
L10j 42 ™ RCP
L1%al {2) 36" 1 22" CNPA
L1532 18 " C¥P
L15¢ 42 " RCP
L15e 48 " RCP

L15f 64 " 3 53 " CHPA

115g (2) 49" 1 33" CHPA

L20b1 54 " CIP
120b2 54 * (1P
12003 54 % CIP
L30f 42 " RCP
L30h 42 * CIP
Nisc 24 " RCP
N15d b=0 h=1.4 s=1:1
15t 30 " RCP
N20al 24 " RCP
¥20a2 24 " RCP

M = DETERMINED AS MINOR DEFICIENCY

DETERMINATION OF MINOR DEFICIENCES

SLOPE LENGTH N VALUE CAPACITY

0.025
0.04
0,0086
0.016
0.02
0.002
0.02
0.016
0.0055
0.015
0.014
0.017
0.02
0.04
0.06
0.018
0,005
0.005
0.005
0.00T1
0.0082
00161
0.001
0.0052
0.015
0.008
0.005
0.0343
0.014
0.012
0.01
0.024
0.01
0.01
0.01
00142
0.0118
0.0163
0.009
0.007
0.003
0.007
0.004
0.004
0.005
0.005
0.0158
00343
0.0414

(F1)

100
430
50
42
569
130
86
18
600
102
118
132
3
44
26
160
110
50
85
33
17
300
18
2000
§7
138
1100
Py
§0
200
16
800
500
50
50
502
350
11
121
300
350
LY
989
1005
254
550
198
344
in

0.024
0.013
0,024
0.013
0,013
0.024
0.024
0.024
0,013
0.024
0.024
0.024
0.024
0.024
0.024
0.013
0.013
0.024
0.024
0.013
0.013
0.013
0.013

0.03
0,024
0.024
0.013
0.013
0.013
0.013
0.013
0.013
0.013
0.024
0.024
0.013
0.013
0.024
b.024
0.013
0.013
0.013
0.013
0.013
0.013
0.015
0,013
0.013
0.013

{CES)

A
194
28
58
205
i
46
106
44
64
304
31
44
54
13§
)
Y
68
164
189
149
569
1347
44

f
12
3
45
{1
103
101
16

120
136
146
84
164
108
164
64
&4
16

52
42
46

100-YEAR DEFICIENCY

PLON
{c1s)

2
%3
297
30
60
810
m
84
124
49
90
561
67
61
67
155
153
m
113
235
i
n
1720
1800
180
15
60
43
92
7
4
137
228
168
18
215
241
2117
11y
255

(CES)

15
n
103

405
26
8
18

26
7
36
13
13
20
84
126
105
§9
123
83
1151
433
356

13
55

34
vy
132

22

35

83
101
163

91
147

91

12

38

42

43
53

sf

0.1m
0.780
0.022
0.017
0.021
0.018
0,045
0.054
0.007
0.018
0.021
0.057
0,080
0.090
0.090
0.024
0.024
0.063
0.038
0.014
0.025
0.023
0.009

0.051
0.021
b.008
0,039
0.088
0.013
0.013
0.042
0.051
0.217
0.4
0,045
0.028
0,047
0.078
0.017
0.017
0.017
0.006
0.010
0.009

0,021
0.140
0,190

H1
sfl

11,70
3150.85
1.12
0.73
12.11
12.84
3.89
0.97
4.45
1.87
3.18
1.58
3,33
1.98
2.35
1.78
2.60
.43
3.26
4.90
1.94
22.53
0.68

3,39
1.86
8.83
12.46
5.2
1.61
0.21
33.57
25.54
10.83
12.04
22.80
§.80
6.08
9.41
5.0
5.85
4,08
5.61
10.27
2,18

4,01
48.31
§1.62

12
SotL+2

4,50
20,00
2.48
2,67
13.38
3.46
N
2.2
5,30
.53
3.62
4.24
2.14
3.78
3.56
4,88
2.5%
2,23
2.51
4.4%
3.08
16.49
2.08

3.0
1.10
1.50
13.2
2.84
4.40
2,16
21,20
7.00
2.50
2.50
§.13
6.13
4.13
3.09
4.10
3.05
1.70
5.95
6.02
3.21

5.13
13.80
13.22

H2-H1

-13.20
-330.85
1.36 M
194 ¥
12T M
-9,38
-0.11
1.3

e o =4 oD
o o O oo
o ooxa N on

- - 3

-0.60
-0.22
.21
110 M
-0.05
-1.18
-0.73
-0.45
0.14 M

[
— T
o <
e
-

-0.38
0.24 ¥
1,35
0.33 ¥
-2.43
.19 M
1.95 ¥
-12.37
-18.54
-8.33
-9.54
-13.67
-3.67
-1.95
-§.32
-0.82
-2.80
-0.36
0.34 M
-4.25
1,094

1.05 ¥
-34.51
-38.40



DETERNINATION OF MINOR DEFICIENCES

LINE SILE SLOPE LENGTH N VALUE CAPACITY  100-YEAR DEFICIENCY  Sf H1 H2 H2-H1
(FT) (CFS) FLOW {CFS) SErL  So*L+?
{CFS)
25b 30 * RCP 0.006 750 0,013 LY 2 10 0.010 7.82 650 -1.32
L 30 " RCP 0.0057 178 0013 i1 58 27 0,020 3.48  3.00  -0.48
N254 30 " RCP 0,005 486 0,013 29 38 29 0,020 9.67 443 -5.4
N25e 36 " RCP 0,005 00 0.013 LY 58 110,008 226 3.50 1K
¥3be 60 " RCP 0.003 2000 0,013 143 250 107 0.009 18,33  8.00 -10.33
010! 24 7 (NP 0.025 313 0.0 19 163 144 1,760 550.89  9.83 -341.06
0102 24" CHp 0.03 00 0,024 2 163 142 1,760 704.01 14.00 -690.01
010b3 24" N 0.04 268 0.024 24 163 139 1.760 471,69 12,72 -438.97
o10d 27 " RCP 0.0804 709 0,013 88 190 102 0.374 265,28 58.97 -206.31
010e 36 " RCP 0.008 8 0,013 §0 210 150 0.099 21,51 378 -11.76
010f 54 * RCP 0.002 160 0.013 88 230 142 0,014 2.8 .32 D14 ¥
010g 65 " I 40 " CMPA 0.002 362 0.0 19 230 191 0.068 24.57 2.12 -11.85
010h 72 " X 44 " CHPR 0.002 322 0.0 51 260 209 0.052 16,60  2.84 -13.96
015d 30 " RCP 0.009 168 0.013 18 114 75 0077 12,92 351 -9l
015e 33 " Rer 0.009 4§20 0.013 50 137 §7 0.067 28,02 5.78 -22.24
015f {2) 271 " RCP 0.008 154 0.013 55 166 11 0,071 10,99 323 -T.76
015 6" X 1.5' RCB 0,007 143 0,013 61 166 105 0.006 0,93  3.00 2,06 M
015k 42 " RCP 0.004 160 0.013 64 166 102 0.027 433 2.64  -1.69
0151 72" 144 " CHPA 0.0020 594 0.02 52 166 14 0,021 12,48 324 9.4
025k 24 ' RCP 0.003 M2 00 16 64 4 0.080 16,88 3.06 -13.82
0251 30 " RCP 0.005 47 0.013 29 81 52 0.039 1.82 2.1 .41
030a 30 " RCP 0.031 00 0.013 1 81 § 0,039 7.82 8.25 0.43 4
0408 33" RCP 0.0042 718 0.013 i 35 10,004 3,09 4.98 1.89 ¥
040b {2) 54 " RCP 0.0095 635  0.013 383 130 41 0,012  T.56 8,04 0.48 ¥
P10el 42 " rCP 0.0113 281 0.013 107 135 8 0.018 5,03 5.18 0.14 ¥
B10e2 42 " RCP 0.0127 81 0,013 m 137 40,018 518 5.97 0.33 %
P10e3 42 " RCP 0.0261 308 0.013 162 187 25 0,034 10,57 10,03 -0.54
B10ed 42 " RCP 0.0182 301 0.013 136 187 51 0.034 10,33 .41 -2.86
P10e3 42 " RCP 0.0145 189 0.013 121 187 66 0.034 6.43 &M 175
Blic 48 " RCP 0.0135 a2 0,013 167 282 115 0.038 8.3 486 -3.27
P15e 24 " RCP 0.0076 1100  0.013 20 118 98 0,271 297.69 10,36 -287.33
p15f 54 " RCP 0.0132 806  0.013 226 420 194 0.045 27.50 10.00 -17.30
P15g (2) 57" X 38" CMPA 0.01 §10  0.024 132 476 344 0.130 79,19 8,10 -71.09
P20a 4 "I18'RCB 0.0031 456 0.013 U7 476 229 0,009 4,10 341 -0.69
P20b 84 " (5P 0.001 562 0.013 202 507 305 0.006 3.52 2.56  -0.96
p20¢ 78 * CIP 0.001 g6 0.013 166 515 39 0,010 0.4  2.07 1.43
p20d (2) 4'1 5 ' RCB 0.001 145 0.013 155 520 365 0,008 1,16 2.15 0.99
p2a0f {2} 5'T 5 ' RCB g.001 g5 0.013 153 524 369 0.004 0,28 2.07 179K
5h 33 " RCP 0.008 362 0.013 4] 176 129 0.110 39,88  4.30 -34.98
Qs¢ 33 " RCP 0.01 380 0.013 53 230 177 0,188 71.43  5.80 -65.69
05d 36 * Acp 0.008 347 0,013 60 300 240 0,201 69.73 4,77 -64.95
Q10a 42 * RCP 0.0039 129 0,013 83 325 262 0,104 34,16 3,31 -30.85
Q10b 48 * RCP 0.004 375 0.013 51 340 249 0.056 20,89 3.50 -17.39
Q1oc 48 " RCP 0.0060 649 0.013 11 365 254 0.064 41,69 5.91 -35.79
Q158 48 * RCP 0.0075 302 0,013 124 425 301 0,087 26,34 427 -22.07
Q1%h {2} 33 " RCP 0.0046 g42 0013 113 475 362 0.082 69.18 5.94 -63.24
Q208 {2) 42 ® RCP 0.002 383 0.013 30 502 412 0,062 23,71 2.77  -20.94
Q258 18 " RCP 0.0055 416 0.013 8 20 120,036 15.01 429 -10.12 M
Q25h 18 " RCP 0.0023 267 0,013 5 36 310117 31,25 2.62 -28.84

¥ = DETERMINED AS MINOR DEFICIERCY
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DETERMINATION OF MINOR DEPICIENCES

LINE SI2% SLOPE LENGTH N VALUE CAPACITY  100-YBAR DEFICIENCY Sf H1 H2 H2-H1
{FT) (CPS) FLOW {CES) SE*L  SorL+l
{CFS)

25¢ 21 " ACP 0.005 825 0.013 11 40 29 0,063 52,32 6.13 -46.19
254 21 " ACP 0.0066 §9  0.013 11 43 32 0.080 5,51 2.45  -3.06
Q25 33 " RCP b.004 874 0.013 3 63 320,015 10,13 470 -5.43
25f 33 " Rep 0.003 20 0.013 3 13 8 0.020 0,40 2,10 1.70
Q259 QOPEN 0.003 650 0.03 581 H/A

Q25 b=6' h=4.5' RECT 0,003 620 0,015 vy 600 218

Q251 42 ° RCP 0.003 180 0.013 53 N/a

Q257 49" x 33" CMPA 0.003 g6 0.024 4 N/A

25k 42 " RCP 0,003 325 0.013 35 N/2

Q251 b=3' h=[7] s=1.5:1  0.003 1570 0.03 N/A

025p 18" Cup 0.0256 116 0.024 3 N/A

0262 18 " RCP 0.001 08 0,013 i 20 17 0.036 7.50 2,21 -5.29
Q30a 18 * RCP 0.0014 300 0,013 4 80 76 0.577 173.08  2.42 -170.86
Q3061 28 * x 20 " CMPA 0.007 48 0,024 9 148 139 2,019 96,92 2,34 -94.38
Q30b2 28 " % 20 " CMPA 0.006 2 0.0 8 148 140 2,019 84,80 2,25 -82.55
itc 24" CHp 0.008 462 0.0 g 148 139 1.451 670,36  4.77 -665.59
Q30d 4 " CNP 0.008 38 0.024 9 N/A

Q30e 4% Cup 0.0058 208 0.0U L /A

030f 36 ° CHp 0.0045 148 0.0 24 /A

Q30g 64 " x 43 " CNPA 0.0025 1232 0.024 4 ¥/a

Q30h 71 " x 47 ° CMPA 0.0025 664 0.024 57 N/A

Q301 {2) 54 " RCP 0.003 2500  0.013 215 N/A

Q31a 64 " % 43 " CMPA 0.008 12 0.0 19 628 549 0,506 6,07 2,10 -3.98
gdtcl 30 " CNp g.0024 48 0.0 11 §/A

Q31c2 24 ™ CNP 0.004 540 0.024 8 L1}

Q3led 30" cue 0.0025 16 0.0 11 K/A

031d 50 " 3 31 " CHPA 0.0025 150 0.0 2 N/A

Q3le 43 " x 33 " CNPA 0.0023 282 0.0 22 ¥/A

p31f 64 " x 43 " CHPA 0.0062 130 0.024 89 ¥/A

R5a 27 " RCP 0.003 307 0,013 11 A 10 o0.008 2.32 .92 0.60 M
R5H 33 " RCP 0.0048 333 0,013 37 LY 10 0.008 2.62  3.60 0.98 M
R3¢ 33 " rep 0.003 296 0.013 2 54 25 0,010 3,07 2,89 -0.18 M
R10a 36 * RCP 0.002 315 0,013 30 61 31 0.008 2.62  2.63 0.01 M
R10b 24 " RCP 0.0017 253 0.013 9 30 81 0,157 39.83  2.43 -3T.40
R20a 54 " RCP 0.0023 500 0.013 b1 100 6 0,003 129 3.15 1.86 X
§15b 35 " x 24 * CNPA 0.0036 178 0.0 11 28 17 0.024 428 2.64  -1.84
§15c 30 " RCP 0.003 217 0.013 29 10 £ 0,029 801 3.38 -4.83
s15d 36 * RCP 0.005 159 0,013 41 43 48 0.020 3,20 2,79 -0.41
§15e 48 * RCP 0.0026 847 0,013 13 110 37 0.006 494 420 0.4
§15f 48 * RCP 0.0048 280 0.013 101 120 19 0.007 1,95 337 1434
T5¢ 30 ® RCP 0.01 253 0.013 {1 §2 21 0.023 5,76 453 -1.22
754 {2} 24 " RCP 0.01 88 0.013 45 62 17 0,019 1.5  2.88 1.23
Usal 43 " x 27 " CNPA 0,013 72 0.0 35 &4 29 0.0 3,17 293 0.
U5a2 43 " x 27 " CMPA 0.018 19 0.024 8 64 % 0.044 2,15 2.78 0.63
U202 28 " 120 ® CMPA 0.0051 1186  0.024 1 38 51 0.310 361,57  7.95 -333.62
G20b 30" Cap 0.0037 394 0.0 14 88 5 0.093 3671 3.4 -33.25
U20c 28 " X 20 * CMPA 0,0018 108 0.024 4 15 110021 2,24 2,19 -0.05 M
U204 43 " 127 " CMPA 0.0018 450 0.0 13 15 7 0,002 109 2,81 112 X
V30al b=10 h=4.5 s=1.5:1  0.005 100 0.013 1067 . 1175 108 ]

¥ = DETERMINED AS MINOR DEFICIENCY



DETERMINATION OF MNIKOR DEFICIENCES

LINE SI2E SLOPE LENGTH N VALUE CAPACITY  100-YRAR DBFICIENCY  5f Hi 12 H2-H1
{FT) {CES) FLOW {CFS) Sl Sorl4l
{CES)

vital OPEN 0.018 200 0.03 1175 b=12
viod (2) 10" x 4" RCB 0.0082 4 0,013 913 1381 468 0,008 058  2.46 1.88 4
vesd b=5' h=§'os=1.5:1 0.0181 800 0.03 810 1187 51

yisel (2} €' 1 5' RCB 0.0089 15 0.013 196 1387 591 0.018 .64 3.4 0.70 M
vise2 {2) 6' 13" RCB 0.0192 9%  0.013 1169 1187 28 0018 1.6 384 .15 X
VaSk  [b=7 h=5 §=1.5:1] 0.006 400 0.03 un N/A b=1
115 (2) 3.5 L&' RCB 0.01 50 0.013 513 995 482 0,029 143 2.50 10T M
1158 36 " RCP 0.0138 232 0.013 18 289 21 0.187 43,32 520 -38.12
115 48 * CIP 0.03%5 563 0,013 285 289 4 0,080 22.66 24.23 157 ¥
Yi5g1 28 " % 20 " CMPA 0.0245 12 0.0U 18 21 11 0.067 484 3.76  -1.07
115q2 24 Y CMP 0.035 100 0.024 23 Al 4 0,048 4,83 5.50 0.67 ¥
115k 18 * RCP 0.005 58 0.013 1 13 § 0.015 0.88 2,29 141 ¥
125h 18 * CNP 0.039 0 00U 159 N/A 39,598 1583.92  3.56 -1580.36
1251 QPEN 0.039 400 0.03 359 /3

¥ = DETERMINED AS MINOR DEFICIENCY
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