South Shores Church Master Plan Preliminary Water Quality Management Plan

Area A-5 (NORTHERLY PARKING DECK)

BIO-2: Vegetated Swale; Biofiltration Swale
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

SIZING METHOD FOR VEGETATED SWALES (TGD APPENDIX XIV-55)

Step 1: Determine Design Flowrate (Q)
From Above, Qgesign = 0.0825 cfs

Step 2: Estimate the Swale Bottom Width
Assume bottom width, b = 3.0’
Calculate design flow depth using assumed bottom width:
Y = ((Q x nwa) / (1.49 x b x s"%))°¢
Where,
Q = design flowrate, cfs
nwa = Manning's roughness coefficient for shallow flow conditions, 0.3 assumed for vegetated
swale
b = estimated swale bottom width, ft
s = longitudinal slope in flow direction, ft/ft

Y = ((0.0825 cfs x 0.3) / (1.49 x 3' x 0.03125°%)°°
Y =0.098'

Step 3: Determine Design Flow Velocity
Vwa = Q/ Awa

Where,
Vwa = design flow velocity, fps
Q = design flowrate, cfs
Awa = by + Zy?, cross sectional area of flow at design depth

Viwa = 0.0825 cfs / (3'x0.098' + 3 x 0.098%)
Vo = 0.256 fps < 1.0 fps - velocity meets design parameters

Step 4: Calculate Swale Length
L:GOXtHRXVWQ

Where,

L = swale length, ft

tur = hydraulic residence time, min (minimum 10 minutes)
Vwaq = design flow velocity, fps

L =60 x 10 min. x x 0.256 fps
L = 153.6 ft minimum

Lprovided =155 > 153.6’

Provide time of concentration assumptions:

Tc = 5 minutes per Preliminary Hydrology Report calculations.
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South Shores Church Master Plan

Preliminary Water Quality Management Plan

Area A-5 (NORTHERLY PARKING DECK)

BIO-2: Vegetated Swale; Biofiltration Swale
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Graphical Operations
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Provide supporting graphical operations. See Example II1.7.
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South Shores Church Master Plan

Preliminary Water Quality Management Plan

Area A-6 (SOUTHERLY PARKING DECK)

BIO-1: BIORETENTION W/ UNDERDRAIN;

STORM WATER PLANTER IN TREATMENT TRAIN WITH FILTERRA CATCH BASIN

Worksheet E: Determining Capture Efficiency of Volume Based, Constant Drawdown
BMP based on Design Volume

Storm Water Planters

Step 1: Determine the design capture storm depth used for calculating volume

Enter design capture storm depth from Figure II1.1, d

1 (inches) d= 0.80 inches
2 Enter the storage volume provided in the BMP, I/ (cu-ft) V= 300 cu-fi
3 Enter Project area tributary to BMP (s), 4 (acres) A= 0.99 acres
4 Enter Project Imperviousness, imp (unitless) imp= 90%
5 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.825
6 Calculate the effective design storm depth provided (inches), Ao 0.101 inches
dyovided=(V % 12)/(C % A x 43560) e
Calculate the design storm depth as a fraction of the design
7 Xfrﬂclion= 0.126
capture depths /‘}F‘ac{ian - dprori‘ded/d
Step 2: Calculate the capture efficiency of the BMP system
I Determine the drawdown time of the proposed BMP based on T— 5 -
equations provided in the applicable BMP Fact Sheet, T (hours) b
) Enter the effect of provided HSCs upstream, ;5 (inches) P inch
(Worksheet A) i fnetes
3 Enter capture efficiency corresponding to dysc from Table 6.7 V.- o
(regionally based), ¥; (Worksheet A) : ’
Using Figure 111.2, determine the fraction of "design capture
4 storm depth" at which the drawdown time (T) achieves the X= -
upstream capture efficiency(Y,), X;
Determine the fraction of design capture storm depth
5 corresponding to the cumulative capture efficiency, X= 0.126
X.? =XI +/‘/ﬁ'ﬂr1iau
Using Figure 111.2, determine the capture efficiency
6 corresponding to total fraction of design storm depth (X,) for Y= 45 %
drawdown time (T), Y-
Supporting Calculations
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Describe system:

Storm Water Planters, 12" ponding depths, combined area of 300 fi’
Treats 300 ft’ in accordance with Fact Sheet BIO-1 for Capture Efficiency Method

V (ft3) X 12 in/ft 300 X 12

dprovided = =
a C X A (ac) X 43,560 ft2/ac 0.825 X 0.99 x 43,560

=0.101

Provide drawdown calculations per equations in applicable BMP Fact Sheet:

127 ponding depth, per Fact Sheet BIO-1

1 fe in
Drawdown Time (hr) = —f X 12— = 4.8 hours (rounded up to 5)
25 in/hr ft

Graphical Operations

Figure II1.2. Capture Efficiency Nomograph for Constant Drawdown Systems in
Orange County
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South Shores Church Master Plan Preliminary Water Quality Management Plan
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Use this graph to provide the supporting graphical operations. See Example I11.8.
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Area A-6 (SOUTHERLY PARKING DECK)

BIO-7: Proprietary Biotreatment; Filterra System in treatment train with Storm Water Planter
(provides 45% capture efficiency)
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 | Enter the time of concentration, T (min) (See Appendix IV.2) T.= 6.3

Using Figure .4, determine the design intensity at which the
estimated time of concentration (T.) achieves 80% capture ;= 0.25 in/hr
2 | efficiency, I;

3 Enter the effect depth of provided HSCs upstream, dysc

(inches) (Worksheet A) Ohsc= | 0101 | inches
4 Enter capture efficiency corresponding to dusc, Y V.= 45 o
(Worksheet A) 2 ’
Using Figure Ill.4, determine the design intensity at which the
5 | time of concentration (T.) achieves the upstream capture = 0.075

efficiency(Y>), I»

6 Determine the design intensity that must be provided by BMP,
‘rdesign: I?"Z

!design= 0.175

Step 2: Calculate the design flowrate

1 Enter Project area tributary to BMP (s), A (acres) A= 0.99 | acres
2 | Enter Project Imperviousness, imp (unitless) imp= 0.90

3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 825

4 Calculate design flowrate, Quesign= (C X igesign X A) Qesign= 0.14 cfs

Supporting Calculations

Describe system:

Filterra Bioretention Unit 6" x 10’ (Treats up to 0.14 cfs)

Provide time of concentration assumptions:

Tc = 6.3 minutes per Preliminary Hydrology Report calculations.
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Area A-6 (SOUTHERLY PARKING DECK)

BIO-7: Proprietary Biotreatment; Filterra System in treatment train with Storm Water Planter
(provides 45% capture efficiency)
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Graphical Operations
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Provide supporting graphical operations. See Example I1I.7.
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Area A-7
BIO-7: Proprietary Biotreatment; Filterra System
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 | Enter the time of concentration, T, (min) (See Appendix IV.2) T.= 7%
Using Figure 1114, determine the design intensity at which the
estimated time of concentration (T;) achieves 80% capture = 0.25 in/hr
2 | efficiency, I
3 Enter the effect depth of provided HSCs upstream, dysc o= ) inch
(inches) (Worksheet A) HSE 22
4 Enter capture efficiency corresponding to dysc, Yo Vi i o
(Worksheet A) & ?

Using Figure Ill.4, determine the design intensity at which the
5 | time of concentration (T.) achieves the upstream capture 1= -
efficiency(Y>), I,

6 Determine the design intensity that must be provided by BMP,

’design= li-1, ‘rdesign: 0.25
Step 2: Calculate the design flowrate
1 Enter Project area tributary to BMP (s), A (acres) A= 0.56 acres
2 Enter Project Imperviousness, imp (unitless) imp= | 00
3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 55
4 | Calculate design flowrate, Quesign=(C X luesign X A) Quesion= | 0,116 cfs

Supporting Calculations

Describe system:

Two (2) Filterra Bioretention Unit in Sump Condition each 4’ x 6’ (Each Unit Treats up to 0.061 cfs)

Provide time of concentration assumptions:

Tc = 7 minutes per Preliminary Hydrology Report calculations.
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Area A-7
BIO-7: Proprietary Biotreatment; Filterra System
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Graphical Operations
100%

90%
>
2 0
S 80%
o
E T0%
s
3 60%
o
S 50%
S eers—— = I
3 40% Tc 60 minutes
é —=—Tc = 30 minutes

Ok. 3

- 30 ~——Tc = 20 minutes
§ 20% Tc = 10 minutes
>
< Tc <= 5 minutes

10%

. Extrapolated Data
0% Y

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40

Design Intensity, in/hr

Provide supporting graphical operations. See Example 1.7
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Area A-8 (PRESCHOOL / ADMINISTRATION BUILDING)

BIO-7: Proprietary Biotreatment; Filterra Roofdrain System
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 | Enter the time of concentration, T, (min) (See Appendix IV.2) T.= 5

Using Figure 1l1.4, determine the design intensity at which the
estimated time of concentration (T.) achieves 80% capture 1= 0.26 in/hr
2 | efficiency, 1

3 Enter the effect depth of provided HSCs upstream, dysc

(inches) (Worksheet A) dhsc= i el s
4 Enter capture efficiency corresponding to duysc, Yo Ve . %
(Worksheet A) & ’
Using Figure I1l.4, determine the design intensity at which the
5 | time of concentration (T.) achieves the upstream capture 1= -

efficiency(Y>), I

6 Determine the design intensity that must be provided by BMP,

hsign™= I1-12 lgesign= 0.26
Step 2: Calculate the design flowrate
1 Enter Project area tributary to BMP (s), A (acres) A= 0.23 acres
2 Enter Project Imperviousness, imp (unitless) imp= 90%
3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.825
4 Calculate design flowrate, Qgesign= (C X igesign X A) Quesign= 0.049 cfs

Supporting Calculations

Describe system:

Filterra Bioretention Unit 4’ x 6’ (Treats up to 0.061 cfs)

Provide time of concentration assumptions:

Tc = & minutes per Preliminary Hydrology Report calculations.
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Area A-8 (PRESCHOOL / ADMINISTRATION BUILDING)

BIO-7: Proprietary Biotreatment; Filterra Roofdrain System
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Graphical Operations
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Provide supporting graphical operations. See Example IlI.7.

November 21, 2012 Page 70



South Shores Church Master Plan Preliminary Water Quality Management Plan

Area B-1 (LANDSCAPED AREA EAST OF CHRISTIAN EDUCATION
BUILDINGS 1 AND 2)

Worksheet A: Hydrologic Source Control Calculation Form

Drainage area ID B-1
Total drainage area 0.30 acres
Total drainage area Impervious Area (1Ayal) 0.08 acres
Effect of
individual HSC;
per criteria in
o BMP Fact Impervious Area
HSC Type/ Description/ Sheets (XIV.1) | Tributary to HSC;
HSC ID Reference BMP Fact Sheet (sl (IA) d; % IA;
HCS-2: Impervious Area
B-1 Dispersion; Ratio = 3.67 1.0 0.08 0.08

Self-Retaining

Box 1: Y dix A= .08
Box 2: Aotar = .08
[Box 1}/[Box 2]: dusc toral = 1.0
Percent Capture Provided by HSCs 80%
(Table I11.1)

1 - For HSCs meeting criteria to be considered self-retaining, enter the DCV for the project.
DCV =0.30 ac x (0.21*0.75 + 0.15) x (0.80 inches) x 43,560 sf/ac x 1/12 in/ft = 267 cu-ft
eSelf-treating area; No additional BMPs needed
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Area B-2 (EXISTING SANCTUARY)

BIO-1: Bioretention w/ Underdrain; Downspout Planter Boxes
Worksheet C: Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1| Enter design capture storm depth from Figure II1.1, d (inches) d= 0.8 inches

Enter calculated drawdown time of the proposed BMP based

- on equation provided in applicable BMP Fact Sheet, T (hours) 1= 2 o
Using Figure I11.2, determine the "fraction of design capture

3 | storm depth" at which the BMP drawdown time (T) line 0.35
achieves 80% capture efficiency, X; Xq=

4 Enter the effect depth of provided HSCs upstream, dysc i . inches
(inches) (Worksheet A) Riat

5 Enter capture efficiency corresponding to dusc, Yo Y= ) o
(Worksheet A) 2 o
Using Figure 1.2, determine the fraction of "design capture

6 | storm depth" at which the drawdown time (T) achieves the Xo= -

equivalent of the upstream capture efficiency(Y5), X,

Calculate the fraction of design volume that must be provided oo
by BMP, fraction = X;- X fraction= 0.35

8 Calculate the resultant design capture storm depth (inches),

dﬁ’acﬁon: fraction x d dfraclionﬁ 0.28 inches
Step 2: Calculate the DCV
1 Enter Project area tributary to BMP (s), A (acres) A= 017 acres
> Enter Project Imperviousness, imp (unitless) imp= 09
3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.825

Calculate runoff volume, Viesign= (C X dypraction X A x 43560 x Vo = cu-ft
4 (1/12)) design 142

Supporting Calculations

Provide drawdown time calculations per applicable BMP Fact Sheet:
DD = (dp / Kgesign) X 12 in/ft

DD = Time to completely drain infiltration basin ponding depth, hours

D, = Ponding Depth =1 ft

Kaesign = Infiltration Rate = Assume 2.5 in/hr
DD=(1ft/25in/hr)x12inft=4.8 hr  Round Up to 5 hr

DD =5.0hr
From Step 4, Design Volume = fraction of DCV, adjusted for drawdown = 142 cu-ft

To Determine the Basin Infiltration Area Needed, A = Design Volume / dp

A=142 cu-ft/ 1t
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Worksheet C: Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs

Area Needed = 142 square feet

A downspout planter box with underdrain will be constructed at the north-easterly corner of the existing
sanctuary where the existing roof drains will be modified to drain through the planter box.

Footprint area of the BMP is approximately: 340 sf = Area Provided

340 sf > 142 sf
Aprovided > Arequiret:l

Graphical Operations
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Provide supporting graphical operations. See Example Il11.6.
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Area B-3 (EXISTING SANCTUARY)
B10-1: Bioretention w/ Underdrain; Downspout Planter Boxes

Worksheet C: Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 | Enter design capture storm depth from Figure IIl.1, d (inches) d= 0.8 inches

2 Enter calculated drawdown time of the proposed BMP based

on equation provided in applicable BMP Fact Sheet, T (hours) T= 5 nours
Using Figure 1.2, determine the "fraction of design capture

3 | storm depth" at which the BMP drawdown time (T) line 0.35
achieves 80% capture efficiency, X; Xi=

4 Enter the effect depth of provided HSCs upstream, dysc Qs . inches
(inches) (Worksheet A) HS&

5 Enter capture efficiency corresponding to dysc, Y2 Y= i %
(Worksheet A) z °
Using Figure I11.2, determine the fraction of "design capture

6 | storm depth" at which the drawdown time (T) achieves the Xo= -

equivalent of the upstream capture efficiency(Y), Xz

Calculate the fraction of design volume that must be provided

¢ by BMP, fraction = X; - X» Tratdop= s
Calculate the resultant design capture storm depth (inches), e .
8 Draction= fraction x d df'rachon- 0.28 inches
Step 2: Calculate the DCV
’ Enter Project area tributary to BMP (s), A (acres) A= 017 acres
2 Enter Project Imperviousness, imp (unitless) imp= 0.9
3 Calculate runoff coefficient, C=(0.75 x imp) + 0.15 C= 0825
Calculate runoff volume, Viesign= (C X drraction X A x 43560 x Vo = o
4| (1/12)) desion 142

Supporting Calculations

Provide drawdown time calculations per applicable BMP Fact Sheet:
DD = (dp / Kdesign) x 12 infft
DD = Time to completely drain infiltration basin ponding depth, hours

D, = Ponding Depth = 1 ft
Kgesign = Infiltration Rate = Assume 2.5 in/hr

DD=(1ft/25in/hr)x 12 infft=4.8 hr ~ Round Up to 5 hr

DD =5.0 hr
From Step 4, Design Volume = fraction of DCV, adjusted for drawdown = 142 cu-ft

To Determine the Basin Infiltration Area Needed, A = Design Volume / dp

A =142 cu-ft/1ft
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Worksheet C: Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs

Area Needed = 142 square feet

A downspout planter box with underdrain will be constructed at the southerly corner of the existing
sanctuary where the existing roof drains will be modified to drain through the planter box.
Footprint area of the BMP is approximately: 288 sf = Area Provided

288 sf > 142 sf
Aprovided = Arequired

Graphical Operations
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Provide supporting graphical operations. See Example II1.6.
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Area B-4 (HARDSCAPE / LANDSCAPE AREA SOUTH-EAST OF
EXISTING SANCTUARY)

BIO-1: Bioretention w/ Underdrain; Storm Water Planter

Worksheet C: Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 | Enter design capture storm depth from Figure 1111, d (inches) 2= 0.8 inches
5 Enter calculated drawdown time of the proposed BMP based T= 5 b
on equation provided in applicable BMP Fact Sheet, T (hours) Y
Using Figure IIl.2, determine the "fraction of design capture
3 | storm depth" at which the BMP drawdown time (T) line 0.35
achieves 80% capture efficiency, X o=
4 Enter the effect depth of provided HSCs upstream, dysc - ) iEhEs
(inches) (Worksheet A) il
5 Enter capture efficiency corresponding to dysc, Yo Y= ) o
(Worksheet A) 2 ®
Using Figure 1.2, determine the fraction of "design capture
6 | storm depth" at which the drawdown time (T) achieves the Xo= -
equivalent of the upstream capture efficiency(Y;), X,
Calculate the fraction of design volume that must be provided S
L by BMP, fraction = X;- X, fraction= 0.35
Calculate the resultant design capture storm depth (inches), o :
8 Grastion= fraction x d dfraction= 0.28 inches
Step 2: Calculate the DCV
1 Enter Project area tributary to BMP (s), A (acres) A= 0.10 acres
2 Enter Project Imperviousness, imp (unitless) imp= 07
3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0675
Calculate runoff volume, Viesign= (C X Jrfraction X A X 43560 x Vo cii-di
41 (1/12)) design 69

Supporting Calculations

Provide drawdown time calculations per applicable BMP Fact Sheet:
DD = (dp / Kgesign) X 12 in/ft
DD = Time to completely drain infiltration basin ponding depth, hours

D, = Ponding Depth = 1 ft
Kgesign = Infiltration Rate = Assume 2.5 in/hr

DD =(1ft/25in/hr)x 12 infft=4.8hr  Round Up to 5 hr

DD =5.0 hr
From Step 4, Design Volume = fraction of DCV, adjusted for drawdown = 69 cu-ft

To Determine the Basin Infiltration Area Needed, A = Design Volume / dp
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Worksheet C: Capture Efficiency Method for Volume-Based, Constant Drawdown BMPs

A =69 cu-ft/1ft
Area Needed = 69 square feet

A storm water planter with underdrain will be constructed at east of the hardscape area between the
sanctuary and preschool/administration building

Footprint area of the BMP is approximately: 228 sf = Area Provided

228 sf > 142 sf
Aprcwided > Arequired

Graphical Operations
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Provide supporting graphical operations. See Example 111.6.
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Area B-5 (MEDITATION GARDEN)

BIO-7: Proprietary Biotreatment; Filterra System
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Step 1: Determine the design capture storm depth used for calculating volume

1 | Enter the time of concentration, T, (min) (See Appendix IV.2) T.= 5

Using Figure Ill.4, determine the design intensity at which the

estimated time of concentration (T.) achieves 80% capture I= 0.26 in/hr

2 | efficiency, Il

3 Enter the effect depth of provided HSCs upstream, dysc ot ) T
(inches) (Worksheet A) s

4 Enter capture efficiency corresponding to dysc, Yo V.= i 9%
(Worksheet A) g 4
Using Figure 1ll.4, determine the design intensity at which the

5 | time of concentration (T.) achieves the upstream capture = -
efficiency(Y2), I»
Determine the design intensity that must be provided by BMP, _

6 - ldesign= 0.26
ldesign= 11~

Step 2: Calculate the design flowrate

1 Enter Project area tributary to BMP (s), A (acres) A= 0.18 acres

2 Enter Project Imperviousness, imp (unitless) imp= | ggo

3 Calculate runoff coefficient, C= (0.75 x imp) + 0.15 C= 0.788

4 Calculate design flowrate, Quesign= (C X lgesign X A) Quesign= 0.037 cfs

Supporting Calculations

Describe system:

Fifterra Bioretention Unit 4’ x 4’ (Treats up to 0.037 cfs)

Provide time of concentration assumptions:

Tc = & minutes per Preliminary Hydrology Report calculations.
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South Shores Church Master Plan

Preliminary Water Quality Management Plan

Area B-5 (MEDITATION GARDEN)

BIO-7: Proprietary Biotreatment; Filterra System
Worksheet D: Capture Efficiency Method for Flow-Based BMPs

Graphical Operations
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Provide supporting graphical operations. See Example III.7.
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South Shores Church Master Plan Preliminary Water Quality Management Plan

Sizing for Hydrodynamic Separation Device (PRE-1) - CDS Unit - BMP-4:

Pre-treatment, upstream Treatment-train
Upstream of Underground Detention Basin

The Water Quality Flow Rate Method will be used to determine CDS system sizing. A Flowrate-
Based BMP sizing method will be used to determine Qd. The CDS will be designed to treat all
flows up to the Qd. At influent rates higher than the Qd, the diversion weir will direct most flow
exceeding the treatment flow rate around the separation chamber. This allows removal
efficiency to remain relatively constant in the separation chamber and reduces the risk of
washout during bypass flows regardless of influent flow rates.

Hydrodynamic Separation Device
CDS Unit
South Shores Church Project - City of Dana Point

DCV Qd
Area Acres in in
(cu-ft) (cfs)
Drainage Area "A"
A-1
through
A-8 4.0 10,454 0.90

CDS Unit CDS3020 has a rated treated capacity of 2.0 cfs, which exceeds the required design
flow of 0.90 cfs.

The CDS Unit CDS3020 has a maximum hydraulic internal bypass capacity of 20.00 cfs. The
project’s 100-year storm frequency design flow is 18.25 cfs passing through the proposed CDS
unit (See Drainage Study in Appendix B).
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South Shores Church Master Plan Preliminary Water Quality Management Plan

6.3.3 LOCATION

For on-site Drainage Areas A and B, a combination of Bioretention with Underdrains (BIO-1),
Vegetated Swales (BIO-2), Proprietary Biotreatments (BIO-7), and Hydrodynamic Separations
Device (PRE-1) will be used as Treatment Control BMPs.

Bioretention with Underdrain BMPs (BIO-1) will include downspout planter boxes serving the

roof drains of the proposed Community Life Center (Area A-1) and the existing Sanctuary (Area
B-2 and B-3

Proprietary Biotreatment BMPs (BIO-7) will incorporate a combination of Filterra Roofdrain
System and Filterra Catch Basin System. Both the Christian Education Buildings (Area A-2 and
A-3) and the Preschool/Administration Building's (Area A-8) roofs will drain into Filterra
Roofdrain systems before entering into the sites underground storm drain system. The site’s
main entry street and parking (Area A-4 and A-7) will drain to Filterra Catch Basins before
entering the underground storm drain system.

The proposed parking deck is split into two subareas. Area A-5 will drain towards Crown Valley
to a Vegetated Swale (BIO-2), such as a bioswale — BMP-2. Area A-6 drains towards Crown
Valley to a storm water planter, which treats a portion of the design capture volume. Because of
the larger area, a Proprietary Biotreatment Device (BIO-7), such as a Filterra Unit, is included to
treat the remaining volume. Larger storm events can bypass these BMPs to proposed catch
basins and will flow towards the underground detention basin via RCP Storm Drain.

A Hydrodynamic Separation Device (PRE-1), such as a CDS Unit - BMP-4, will be designed and
implemented upstream of the proposed underground detention basin. All flows from Area A will
be treated prior to entering the CDS unit. The CDS Unit acts as a pre-treatment device primarily
for the underground detention basin.

The landscaped area to the east of the Christian Education Building (Area B-1) is a self-treating
area that uses impervious area dispersion into landscaping.

The walkway area to the east of the existing Sanctuary (Area B-4) will drain towards a
Bioretention with Underdrain BMP (BIO-1), such as a storm water planter with underdrain.

Lastly, the Meditation Garden (Area B-5) will incorporate a Proprietary Biotreatment BMP (BIO-
7), such as a Filterra Box, which all area drains will be directed towards before entering the sites
underground storm drain.

See WQMP Exhibit for BMP locations on Section 7.1

6.3.4 RESTRICTIONS ON USE OF INFILTRATION BMPS

The proposed project does not include infiltration BMPs. See Table 2.7: Infiltration BMP
Feasibility Worksheet in Appendix D.
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Section 7 Project Plans and BMP Location Map
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Section 8 Stormwater BMP Maintenance

The City does not accept stormwater structural BMPs as meeting the WQMP requirements
standard, unless an Operations and Maintenance (O&M) Plan is prepared and a mechanism is
in place that will ensure ongoing long-term maintenance of all structural and non-structural

BMPs.

Operation and maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.

8.1 Operation and Maintenance (O&M) Plan

This O&M Plan describes the designated responsible party for implementation of this WQMP,
including: operation and maintenance of all the structural BMP(s), conducting the
training/educational program and duties, and any other necessary activities. The O&M Plan
includes detailed inspection and maintenance requirements for all structural BMPs, including

copies of any maintenance contract agreements, manufacturer's maintenance requirements,
permits, etc.

8.1.1 Responsible Party
The responsible party for implementation of this WQMP is:

Name: G.G. Kohlhagen

Title: Building Committee Chairman / Church Project Manager

Company: _South Shores Church

Address: 32712 Crown Valley Parkway, Dana Point, CA 92629

Telephone #: _714-404-4962

Email Address: ggkohlhagen@ecox.net

8.1.2 Record Keeping
Parties responsible for the O&M plan shall retain records for at least 5 years.

All training and educational activities and BMP operation and maintenance shall be documented
to verify compliance with this O&M Plan. A Training Log and Inspection and Maintenance Log
are included in Appendix E of this document.

The WQMP Verification Form (Appendix F) shall be completed accurately and submitted, with
associated documentation, to the City of Dana Point by September 30 of each year, or as
requested by the City. Failure to complete and submit the verification form will result in a
noncompliance and enforcement actions may be taken.
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8.1.3 Vector Control

Standing water which exists for longer than 72 hours may contribute to mosquito breeding
areas. Best Management Practices (BMPs) shall be inspected for standing water on a regular
basis. Standing water may indicate that the BMP is not functioning properly and proper action to
remedy the situation shall be taken in a timely manner.

Elimination of standing water and managing garbage, lawn clippings, and pet droppings, can
help decrease the presence of mosquitoes and flies in the area.

The Orange County Vector Control District may be contacted for more information and support
at 714-971-2421 or 949-654-2421 or www.ocved.org.

8.1.4 Required Permits

No other permits from other agencies besides the City of Dana Point are required.

8.1.5 Inspections

The City may conduct a site inspection to evaluate compliance with the Project WQMP, at any
time, in accordance with Dana Point Municipal Code Chapter 15.10, Storm Water/Surface

Runoff Water Quality.

8.1.6 Operation and Maintenance Requirements

Operation and maintenance details are not required to be included with the Preliminary
WQMP, but will be required as part of the Final WQMP.

The South Shores Church will provide funding for all proposed BMPs and South Shores Church

maintenance personnel and hired waste removal company will be maintain the project site.

BMP Implementation, Inspection and Maintenance Requirements | Frequency
N1. Education for Property | RP will insure that all owners & tenants will be given a copy of the Information to
Owners, Tenants and recorded CC&R’s which will contain a section outlining the be initially
Occupants environmental awareness education materials at the close of escrow. | provided to
RP shall distribute appropriate materials to owners, tenants and/or ?:f;ftz ﬁpon
occupants via contract language, mailings, website or meeting. Eelor e
Brochures can be requested or downloaded from agreement.
www.ocwatersheds.com. Educational
Brochures and educational articles for RP distribution can also be materials will be
requested from City Water Quality Engineer. provided to
owners and/or
tenants
annually,
thereafter.
N2. Activity Restriction Within the CC&R’s or lease agreement, the following activity Continuous
restrictions shall be enforced:
Page 84
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Landscape Management &
Efficient Landscape
Design

BMP Implementation, Inspection and Maintenance Requirements | Frequency
N3. Common Area Landscape Management Includes: Inspected once
aweeK

e  Mitigation of the potential dangers of fertilizer and pesticide usage
through the incorporation of an Integrated Pest Management
Program (IPM).

e Monitor for runoff and efficiency regularly.
e Implementation of a water budget.

e Irrigation systems shall be automatically controlled and designed,
installed, and maintained so as to minimize overspray and runoff
onto streets, sidewalks, driveways, structures, windows, walls,
and fences.

e Use of native and drought tolerant species when replanting

N11. Common Area Litter
Control

Weekly sweeping and trash pick up as necessary within all project
areas and common landscape areas. Daily inspection of trash
receptacles to ensure that lids are closed and pick up any excess trash
on the ground, noting trash disposal violations by homeowners and
reporting the violations to the HOA/RP for investigation.

Daily inspection
and weekly
sweeping and
clean-up or as
needed

N12. Contractor/Employee
Training

All contractors shall be trained and made aware of this WQMP and
operation and maintenance requirements of BMPs.

At first hire and
annually
thereafter for
HOA personnel
and employees,
to include the
educational
materials
contained in the
approved Water
Quality
Management
Plan.

N13. Housekeeping of
Loading Docks

N14. Common Area Catch
Basin Inspection

Catch basins will be owned, inspected and maintained by the HOA/RP.
Catch basins will be inspected at a minimum on a yearly basis, and
prior to the storm season, no later than Qctober 15t of each year.

At a minimum,
basins will be
inspected and
cleaned around
October 15T of
each year, prior
to “first flush”
storm, or as
necessary after
large storm
events to clear
inlets of trash,
debris and silt.
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BMP Implementation, Inspection and Maintenance Requirements Frequency
N15. Street Sweeping Vacuum street sweeping will occur on a weekly basis. Streets will be
Private Streets and vacuum swept
Parking Lots on a weekly
basis.
SD-13 Provide Storm All catch basins where applicable in paved areas, will be marked or Catch basin
Drain System Stenciling stenciled with “No Dumping - Drains to Ocean, No Descargue Basura” | labels will be
and Signage language. This will be done in a location that can be clearly seen by all | inspected once
and will be roufinely inspected and re-labeled, as necessary. annually and
Thereafter, the owner/operator shall routinely inspect and re-label the | relabeled as
catch basins, as necessary. necessary fo
maintain
legibility.
SD-34 Design and
Construct Outdoor
Material Storage Areas to
Reduce Pollutant
Introduction
Sd-32 Design and Trash will be removed by the local private solid waste management Trash dumpster
Construct Trash and contractor on a weekly basis for proper disposal of the trash to landfill; | shall be keptin
Waste Storage Areas to with recyclable materials and greenwastes to be processed offsite. a non-leaking
Reduce Pollutant condition.
Introduction
SD-31 Loading Docks
SD-31 Maintenance Bays
SD-33 Vehicle Wash Areas
SD-36 Outdoor Processing
Areas
SD-33 Equipment Wash
Areas
SD-30 Fueling Areas
Wash Water Controls for
Food Preparation Areas
Hydromod/LID/Treatment
Downspout Planter Box recommended.
(BIO)
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BMP

Implementation, Inspection and Maintenance Requirements

Frequency

Hydromod/LID/Treatment
BMP # 2
Proprietary Bio-filtration,

such as Filterra Systems
(BIO)

Included Maintenance

A. Each comrectly installed Filterra® unit is to be maintained by the Supplier, or a
Supplier approved contractor for a minimum period of 1 year. The cost of this service
is to be included in the price of each Filterra® unit. Extended maintenance contracts
are available at extra cost upon request.

B. Anmual included maintenance consists of a maxirnum of (2) scheduled visits. The visits
are scheduled seasonally; the spring visit aims to clean up after winter loads that may
include salts and sands. The fall visit helps the systam by removing excessive leaf litter.

C. Each Included Maintenance visit consists of the following tasks.

Filterra® unit inspection

Foreign debris, silt, mulch & trash removal

Filter media evaluation and recharge as necessary

Plant health evaluation and pruning or replacement as necessary
Replacement of mulch

Disposal of all maintenance refuse items

Maintenance records updated and stored (reports available upon request)

B Rl o L e

D. The beginning and ending date of Supplier’s obligation to maintain the installed
systzm shall be determined by the Supplier at the time the system is activated. Owners
must promptly notify the Supplier of any damage to the plant(s), which constitute(s)
an integral part of the bioretention technology.

As
recommended.

Hydromod/LID/Treatment
BMP # 3

Proposed Bio-filtration swale
| depressed landscape (BIO)

FT Consi ions

Properly designed and installed bioretention cells require some regular mantenance, mos: frequenty
during the first year or two of establishment.

Bicretention cells will require supplemental irngation during the first 2-3 years after planting, Drought-
tolerant species may need litle additional water after this period, except during prolonged drought, when
supplementa! smga:pn may become necessary for plant survival. Verify that the maintenanse plan
includes a g for the blishment period and in tmes of extreme drought after plants
have been establishad.

While vegetation is being established, remove weeds by hand ( ing freq;
time, as plants grow).

Although plants may need | pruning or tri i cails shouid fly not be
mawed an a regular basis. Trim vegetation as neeessaryw maintain heatthy plant growth. In some
instances, where it is desired 10 maintain fast-growing, annual herbaceous plant cover, annual mowing
may be appropriate_

y should over

Replace dead plants. I a paricular species proves 1o be prone to mortaiity, it may need io be replaced
with a differen: species that is more likely to succeed on this parficular site.

Muich should be re-applied when erosion is evident. In areas expected to have low metal loads in the
runo®. mulch as neaded to maintain a 2-3 inch depth. In areas with relatively high metal loads. replace
mulch once per year.

Bicretention celis should be inspected at least two times per year for sediment buildup, trash remaval.
erosion, and to evaluate the health of the vegetation. If sediment buildup reaches 25 percent of the
ponding depth, it shouid be removed. taking care to minimize soil disturbanca. If erosion is noticed within
the bioretention cell, additional soil stabilization measures should be applied. If vegetation appears to be
in poor heakh with no obvious cause, a landscape specialist should be lved

As
recommended.

Hydromod/LID/Treatment
BMP #4

Proposed Proprietary
Filtration, such as CDS
Systems

Maintenance

Tne COS system should be inspectad at regular intenvals and
maintzined when necassary to encure aptirmum performance.

Tre rate at which the system collects poliutants will dapend maore
neavity on site activities than the size of tne unit, e.g., unstagee
soils or heavy winter sanding will cause the grit champer to il
more quickly but regular swesping of paved surfaces will slow
accurnulation.

As
recommended.

Hydromod/LID/Treatment
BMP #5

Proposed Underground
Detention Basin (HU-2)

As
recommended.
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INTRODUCTION

The proposed project involves the redevelopment of the existing South Shores Church site
that spans an area of approximately 6 acres which consists primarily of a parking lot area and
four (4) buildings including an existing preschool, administration / fellowship hall, chapel,
and sanctuary. The property is located in the area north of the Pacific Coast Highway {PCH)
on Crown Valley Parkway in the City of Dana Point with a site address of 32712 Crown Valley

Parkway.

The redevelopment will be performed in phases to replace the older preschool,
administration, and chapel buildings. The sanctuary building will be maintained on the site.
A parking structure, which a part of is subterranean, is also proposed as part of the
redevelopment to accommodate projected parking demands.

REPORT SCOPE

The purpose of this report is to establish both existing and post development peak flows of
the site through hydrologic analysis and to identify potential issues and associated
mitigations in regards to storm run-offs and water quality, as part of the Conditional Use
Permit (CUP) phase of the project. Since the site will be constructed in phases, it is necessary
within this report to convey the extreme (or site build-out) conditions as indicated herein.
Any phased storm drain construction within the confines of the site shall be addressed
during the permitting of each phase with a separate grading plan and amendments to this
preliminary hydrology. Further refinements of the discharge rates will be visited at each
phase of the design but the objective to limit potential post development off-site peak
discharge to existing values as established herein shall be maintained.

It should be noted that a hydrology study by Norris Repke dated February 23, 2007 was
initially prepared for this project. However, subsequent revisions of the hydrology study shall
be performed by Adams-Streeter Civil Engineers, Inc.

METHODOLOGY

The hydrology calculations were performed in accordance with the requirements of the
Orange County Hydrology Manual. The rational method calculations were developed
utilizing Advanced Engineering Software (AES). The 25-year frequency and 100-year
frequency storm calculations are located in the Appendix. The project site has soil with
hydrologic classifications of principally Type “D”.
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EXISTING CONDITIONS

The existing site of approximately 6.0 acres has been previously developed and is currently
occupied by a preschool, administration / fellowship hall, chapel, sanctuary building with
supporting surface parking facilities. There is permanent landscaping throughout the site
consisting of trees and shrubs including native type vegetation along the man-made and
natural slopes that bound the site along the easterly property boundary. The watershed is
classified as a non-mountainous area. The slope of the existing site terrain is substantially
uniform with the existing parking lot sloping at approximately 2.5% to 4%. The terrain
behind the existing buildings on the easterly edge slopes at approximately 3 {(horizontal) to 1
(vertical) and generally comprises of shrubbery and trees.

The parking lot sheet flows in a south-easterly direction to a single catch basin that
intercepts and conveys surface flows to an on-site underground storm drain which outlets
onto an off-site man-made open channel that almost immediately drains into an outlet
structure. Both the off-site channel and outlet structure are located adjacent to the south-
easterly corner of the property. Other portions of the site also drain to the parking lot and
follow the same path to the existing outlet structure. The remainder portions of the site
drain towards the existing slopes along the easterly and northeasterly edge of the site. The
drainage patterns as described are illustrated on the Existing Drainage Area Exhibit and the
Existing Condition Hydrology Map included in the Appendix.

The existing outlet structure was originally constructed in the early 1990’s as a temporary
retarding basin. The original intention was that this temporary facility would be removed
and storm drain facilities would be extended as a part of a proposed housing development.
However, the housing development did not occur and the area adjacent to the outlet
structure is now an open-space area which will not be developed.

The outlet structure is a shallow basin formed by low earthen berms with outlet pipes. A
small volume of water is periodically retained within the outlet structure basin but only for
short durations due to discharge through the outlet drains and the action of percolation and
evaporation. There is an existing perforated pipe riser within the basin of the outlet
structure that meters flows to an existing concrete “v-ditch”. Only flows up to the rates of
low frequency storms are delivered to the “v-ditch” because of the small diameter of the
riser and limited head available to deliver flows to the ditch. The “v-ditch” carries flows in a
southerly direction and also collects flows from the housing project to the south of the
Church. An overflow pipe embedded in the berm of the outlet structure also provides for
any potential overflow to be discharged to grade during higher frequency storms. There are
signs of limited erosion along the open space path of this flow.

The outlet structure accepts drainage from the church property and has been serving as an
erosion control measure which dissipates the energy of high velocity flows resulting from the
upstream on-site underground pipe that runs down a 3:1 slope.

The Church has a recorded easement that encompasses the outlet structure and has been
periodically cleaning the outlet structure to minimize vegetation overgrowth and to remove
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refuse deposits. A copy of the recorded easement agreement is in the appendix of this
report.

The temporary basin was designed to decrease peak flows coming from the property to the
original flows that occurred before the construction of the main sanctuary building. These
original flows were calculated in the Hydrology and Hydraulic Report for South Shores
Baptist Church, prepared by David A. Boyle Engineering on January 10, 1991. The hydrology
report calculated that the 100-year peak flow being discharged by the property and
outletting at the south-east corner was equal to 12.33 cfs. This accounted for approximately
3.2 acres of the property’s total 6.0 acres. The report also included calculations that proved
the existing concrete v-ditch, which is the ultimate conveyance structure, was able to meet
capacity. See Appendix for original calculations prepared by Boyle Engineering.

After the sanctuary building was constructed, the property’s peak discharge increased. These
peak discharge numbers have been calculated in this report and are referred to as “Existing
Conditions”. While the peak flows calculated for the existing conditions are larger than the
original flows calculated by Boyle Engineering, the temporary basins acted as a detention
basin which reduced the discharge to the existing v-ditch.

The original design of the basin included three in-line basins with outlet pipes as described
above. Since the construction of the church sanctuary, 2 of the 3 basins no longer exist.
While no significant signs of overflow or erosion can be seen, it is assumed that the
remaining basin is undersized and will not be able to handle the needed capacity for larger
storm events. For this reason, it is the intent of this report to eliminate the basin and
replicate pre-existing flows as calculated by the Boyle Engineering Hydrology Report.

PROPOSED CONDITIONS

In its ultimate condition the project will be developed as shown on the Proposed Master Site
Plan {Architectural Plan A3.0) which is included in the Appendix. The majority of the
proposed site, Area “A”, is comprised of approximately 4.0 acres. To reduce peak flows,
flows from Area “A” will enter a proposed underground detention system. This underground
detention system will be comprised of two 84” pipes with a restrictor plate at its outlet. The
location of the underground detention system is shown on the Developed Condition
Hydrology Map. This proposed storm drain will continue to collect flows from Area “B”
downstream of the detention system before discharging to the existing concrete v-ditch at
the property’s south-east corner. A discharge head wall and v-ditch connection will have to
be constructed to properly convey flows from Areas “A”, “B”, and “C” to the existing v-ditch.

The proposed underground temporary-detention basin will reduce the site’s developed peak
flow to match existing flows as calculated by the Boyle Engineering Hydrology report. The
balance of the site that does not enter the storm drain system, shown as Area “D” is
considered natural slope. These peak flows are reduced substantially, as shown in Table A-1.
Area “E”, comprised of driveways, sidewalk and parkway, sheet flows towards Crown Valiey
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Parkway and is also reduced from existing conditions. A copy of the Developed Condition
Hydrology Map that shows the concept drainage system is included in the Appendix.

TABLE A-1
AREAS 25-YEAR PEAK FLOW 100-YEAR PEAK FLOW
LOCATION EXISTING | DEVELOPED | EXISTING | DEVELOPED | EXISTING | DEVELOPED
{ACRES) (ACRES) (CFS) (CFS) (CFS) (CFS)
HAD ngU @ mCn 3.2 5.2 13.1/9.6% 8.9 16.8 /12.3* 10.0
npr 2.4 0.7 11.3 2.8 14.3 3.6
ngn 0.4 0.1 1.7 0.4 2.1 0.6

*Flows refer to existing peak flows as calculated by the Hydrology Report prepared by Boyle
Engineering.

The Drainage Area Exhibits in Section Vil show the relationship between the existing and
developed conditions. The amount of flows being re-directed away from the slope at the
north-easterly property is significant and should be considered beneficial to the slope
stability of that area. While the acreage increases for Area “A”, “B”, & “C” in the developed
condition, the proposed on-site detention system significantly reduces the site’s peak flow.

Table A-1 above shows the 25-year and 100-year storm event peak flows for the existing and
post development conditions. As indicated, the proposed post development peak discharge
along the northerly and easterly slopes are less than the existing condition rates. Also, the
proposed post development peak discharge at the south-east corner is less than the existing
condition rates as calculated by the church’s original hydrology report prepared by Boyle

Engineering.
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IX. 25-YEAR HYDROLOGY CALCULATIONS

¢ Existing 25-Year
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******************************-}r*****-k************‘k**************************

RATIONAL METHOD HYDROLOGY COMFPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

(c} Copyright 1983-2002 Advanced Engineering Software (aes)
Ver. B.0 Release Date: 01/01/2002 License ID 1204

Analysis prepared by:

Adams-Streeter Civil Engineers, Inc.
15 Corporate Park
Irvine, CA 92606
949~474-2330

dhkdkhkd Ak bk bhkhhkdhk kb hhhbddithx DESCRIPTION OF STUDY **************************

* Q25 STCORM EVENT
* SOUTH SHORES CEURCH
* EXISTING CONDITIONS

**************************************-9:***'k*******************************

FILE NAME: CHURCHEX.DAT
TIME/DATE OF STUDY: 16:57 08/1G/2007

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATICN:

-~ *TIME~-QF~CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT (YEAR) = 25.00
SPECIFIED MINIMUM PIPE SIZE(INCH) = 6.00
SPECIFIED PERCENT CF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.90C

*DATA BANK RAINFALL USED*
*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHODR*

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

NO. {(FT) (FT) SIDE / SIDE/ WAY {FT) {FT) (FT) (FT} {n)
1 30.0 20.0 0.018/0.018/0.020 .67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as {Maximum Allowable Street Flow Depth) - (Top-of-Curb)

2. {Depth)*{(Velocity) Constraint = 6.0 (FT*FT/S)
*gIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*[JSER-SPECIFIED MINIMUM TOPCOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

**-k-}:************************************-k*'k'i:"k*'k*'k'k-k-k************************

FLOW PROCESS FROM NODE 100.C0 TC NODE 101.00 IS CODE = 21
»>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<L<K
>>U5E TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 78.00
ELEVATICN DATA:; UPSTREAM(FEET) = 274.60 DOWNSTREAM{FEET) = 274.20

Te = K*[ (LENGTH** 3.00)/{(ELEVATION CHANGE)]**(0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.757
* 25 YEAR RAINFALL INTENSITY(INCE/HR) = 4.068



*

SUBAREA Tc AND LOSS RATE DATA{AMC II):

DEVELOPMENT TYPE/ SCs 50IL AREA Fp Ap SC8 Tc
LAND USE GROUP {ACRES) {INCH/HR) (DECIMAL) CN (MIN.)

SCHOOL D 0.20 0.20 0.60 75 6.76

SUBAREA AVERAGE PERVICUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.60

SUBAREA RUNOFF{CFS) = 0.71

TOTAL AREA (ACRES) = 0.20 PEAK FLOW RATE (CFS) = 0.71

-k-k'k*-k-k-k***-k-k****-}r-Jr*****-k*'k*-}r-k-k****-k*-k~k**'!r-k-k*-k****-k*************************

FLOW PROCESS FROM NODE 101.C00 TO NODE 102,00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

*

*

264.50

ELEVATION DATA: UPSTREAM(FEET) = 272.20 DOWNSTREAM (FEET} =

FLOW LENGTH(FEET} = 126.00 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.83

(PIPE FLOW VELOCITY CORRESPCNDING TO NORMAL-DEPTH FLOW

AT DEPTH = 0.82 * DIAMETER)

GIVEN PIPE DIAMETER(INCH) = 4,00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS} = 0.71

PIPE TRAVEL TIME (MIN.) = 0.36 Tc(MIN.) = 7.12

LONGEST FLOWPATH FROM NODE 100.00 TC NODE 102.00 = 204.00 FEET.

**********-k*-k************************-k*******‘k***************************-}r*

FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CCDE = 81

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

MAINLINE Tc(MIN} = 7.12
* 25 YEAR RAINFALL INTENSITY (INCH/ER) = 3.982
SUBAREA LOSS RATE DATA(AMC I1):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap s5Cs

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"5.7 DWELLINGS/ACRE" D 0.27 0.20 0.50 13
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREZ AVERAGE PERVIQUS AREA FRACTION, Ap = 0.50

SUBAREA AREA (ACRES) = 0.27 SUBAREA RUNOFF{CFS) = 0.94
EFFECTIVE AREA (ACRES) = 0.47 AREA-AVERAGED Fm{INCH/HR)}) = (.11
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.54

TOTAL AREA(ACRES) = 0.47 PEAK FLOW RATE (CFS} = 1.64

'k'k-k-k*******'k**-):-k*******'k-k-k**-k**-k*‘k-ir*1’:**************************************

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>5>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM{FEET) = 264.50 DCWNSTREAM{FEET) = 237.00
CHANNEL LENGTH THRU SUBAREA (FEET) = 115.80 CHANNEL SLOPE = 0.2375
CHANNEL BASE(FEET} = 0.00 "zZ" FACTCR = 1.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTE (FEET) = 1.50

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.922
SUBAREA LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ SCS8 501IL AREA Fp Ap SCS5

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL



e

*. 4 DWELLING/ACRE" D 0.12 0.20 0.5%0 75
SUBAREZ AVERAGE PERVICUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CES) = .84

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY {FEET/SEC.) 12.84
AVERAGE FLOW DEPTH({FEET} = 0.38 TRAVEL TIME (MIN.) = ¢.15
Tc{MIN.) = 7.27

SUBAREZA ARFEA (ACRES) = 0.12 SUBAREA RUNOFF (CFS) = 0.40
EFFECTIVE AREA{ACRES) = 0.59 AREA-AVERAGED Fm{INCH/HR) = 0.12
BREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.62

TOTAL AREA(ACRES) = 0.58% FEAX FLOW RATE(CFS) = 2.02

=

4

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH{FEET) = 0.38 FLOW VELOCITY (FEET/SEC.) = 13.00
LONGEST FLOWPATH FRCM KODE 100.00 TO NODE 103.00 = 319.80 FEET.

-k****-k-Jr*-k**************************-k****-k-k******'k'k*-k************************

FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CCODE = 51
>5>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<<
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 237.00 DOWNSTREAM (FEET)} = 227.50
CHANNEL LENGTH THRU SUBAREA (FEET) = 34.00 CHANNEL SLOPE = (.27%4
CHANNEL BASE (FEET) = G.900 "Z" FACTOR = 1.000

MANNING'S FACTOR = 0,015 MAXIMUM DEPTH(FEET) = 1.50

CHANNEL FLOW THRU SUBAREA({CFS) = 2.02

FLOW VELOCITY(FEET/SEC.}) = 13.66 FLOW DEPTH(FEET) = 0.38

TRAVEL TIME (MIN.) = 0.04 Tc(MIN.} = 7.31

LONGEST FLOWPATH FROM NODE 100.00 TO NODE i04.00 = 353.80 FEET.

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

FLOW PROCESS FROM NODE 104£.00 TO NODE 104.00 IS CODE = 10

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

FLOW PROCESS FROM NCGDE 110.00 TC NQODE 111.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NCMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBRAREA FLOW-LENGTH(FEET) = 31.50
ELEVATION DATA: UPSTREAM(FEET) = 265.30 DOWNSTREAM{FEET) = 265.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.820
SUBAREAR Tc AND LOSS RATE DATA (AMC II):
DEVELOPMENT TYPE/ SC5 SOIL AREA Fp Ap sCSs Tc

LAND USE GROUP (ARCRES} {INCH/HR) {(DECIMAL) CN (MIN.)

APARTMENTS D 0.07 0.20 0.20 75 5.00C

SUBAREA AVERAGE PERVICUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.20

SUBAREA RUNOFF (CFS) = 0.30

TOTAL AREA(ACRES) = 0.07 PEAK FLOW RATE{CFS) = 0.3C

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

FLOW PROCESS FROM NODE 111.0C TC NCDE 112.00 I3 CODE = 41



>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<LLK
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET} = 263.00 DOWNSTREAM({FEET) = 262.5C
FLOW LENGTH(FEET)} = 24.90 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.34

(PIPE FLOW VELCCITY CORRESPONDING TC NORMAL-DEPTH FLOW
AT DEPTE = 0.82 * DIAMETER)

GIVEN PIPE DIAMETER(INCH) = 4.00 NUMBER OF PIPES = 1

PIPE-FLOW (CF5) = 0.30

PIPE TRAVEL TIME(MIN.) = 0.12 Tc (MIN.} = 5.12

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00C = 56.40 FEET.

************-}:*****-Jr-k-k**-k-k-k'k'k'k'k********-k'k******-k-k****************************

FLOW PROCESS FROM NODE 112.00 TC NODE 104.00 IS CODE = B2
>>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tg, <<<<<
>>>>> (AND COMPUTE INITIAL SUBAREA RUNOFF) <<<<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 102.1¢C
ELEVATION DATA: UPSTREAM(FEET) = 262.50 DOWNSTREAM(FEET) = 227.50

Te: = K* [ (LENGTHE** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 25 YEAR RATNFALL INTENSITY (INCH/HR) 4.820
SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCs Tc
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

".4 DWELLING/ACRE" D 0.11 G.20 0.90 75 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = (.90

SUBAREA AREA (ACRES) = 0.11 INITIAL SUBAREA RUNOFF(CFS) = 0.46

*%* ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc:

MAINLINE Tc(MIN) = 5.12

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.771

SUBAREA AREA (ACRES) = 0.1 SUBAREA RUNOFEF{CFS5) = 0.45

EFFECTIVE AREA (ACRES) = 0.18 AREA-AVERAGED Fm({INCH/HR) = (.13

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.63

TCTAL AREA{ACRES) = 0.18 PEAK FLOW RATE(CFS) = 0.75

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

FLOW PROCESS FROM NODE 1C4.0C TC NODE 104.00 IS CODE = 11

*+* MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) {INCH/ER) {ACRES) NODE

1 6.75 5.12 4.771 0.20( 0.13) C.e3 0.2 110.00
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 104.00 = 56.40 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM o] Tc Intensity Fp (Fm)} Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) ({INCH/HR) (ACRES) NODE

1 2.02 7.31 3.906 0.20( 0.12) 0.6Z2 0.6 100.00



LONGEST FLOWPATH FROM NODE 100.C0 TO NODE 104.00 = 353.80 FEET.

** PEAK FLOW RATE TABLE **

STREAM Q TC Intensity Fp {Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
i 2.49 5.12 4.771 0.20( 0.12) 0.62 0.6 110.00
2 2.63 7.31 3.%306 0.20( 0.12) 0.62 0.8 100.00
TOTAL AREA (ACRES) = 0.77
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAX FLOW RATE (CFS) = 2.63 Tc(MIN.) = 7.309
EFFECTIVE AREA (ACRES) = Q.77 AREA-AVERAGED Fm(INCH/HR) = 0,12
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.62
TOTAIL AREA{ACRES) = 0.77
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 353.80 FEET.

O N N  E e LR E s e T R R e e R R e e sl At

FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH{FEET) = 33.70
ELEVATION DATA: UPSTREAM(FEET) = 265.30 DOWNSTREAM (FEET) = 264.60
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.820
SUBAREA Tc AND LOSS RATE DATA (AMC II):
DEVELOPMENT TYPE/ 5CS SOIL AREA Fp Bp 5CS Tc
LAND USE GROUP {ACRES} (INCH/HR) (DECIMAL) CN (MIN.)
APARTMENTS D 0.06 0.20 0.20 75 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.20
SUBAREA AVERAGE PERVICUS AREA FRACTION, Ap = 0.20
SUBAREA RUNOFF (CFS} = 0.26
TOTAIL AREA (ACRES) = 0.06 PEAK FLOW RATE(CFS) = 0.26

******-k******-lr**‘k-k*'k*~k*******'k**-k-k-k*-Jr-k-k-k****-k*-k****'k************************

FLOW PROCESS FROM NODE 121.0C TO NODE 122.00 Is CObE = 82
>>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc, <<<<<
>>>>>{AND COMPUTE INITIAL SUBAREA RUNOFF}<<<<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 171.20
ELEVATION DATA:; UPSTREAM{FEET) = 264.60 DOWNSTREAM{FEET) = 190.00
Tc = K*[ (LENGTH** 3.00)/{ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc({MIN.) = 5.000
* 25 YEAR RAINFALI, INTENSITY(INCH/HR) = 4.820
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS SOIL AREA - Fp Ap SCS Tc
LAND USE GROUP (ACRES)} (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
". 4 DWELLING/ACRE" D 0.39 0.20 0.90 75 5.00
SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREZ AVERAGE PERVIOUS AREA FRACTION, Ap = 0.90
SUBAREA AREA (ACRES) = 0.39 INITIAL SUBAREA RUNOFF{CFS) = 1.63

*+ ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc:
MAINLINE Tc(MIN) = 5.00



* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.B20

SUBAREZ AREA (ACRES) = 0.39 SUBAREA RUNQOFF (CFS) = 1.63
EFFECTIVE AREA (ACRES) = 0.45 AREA~-AVERAGED Fm(INCH/HR} = 0.16
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.81

TOTAL AREA (ACRES) = 0.45 PEAK FLOW RATE (CFS) = 1.89

hhkhkkhkhkhrk kA A A A A AT kbbb b dkddhkh ok d ke h b A b b hdbbbdbhhhdddhdhhdhddkddrrdhddhhhdkddd

FL.OW PRCCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21

>>>>>RATIONAL METHCD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-QF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH{FEET)} = 68.00
ELEVATION DATA: UPSTREAM(FEET} = 274.30 DOWNSTREAM(FEET) = 264.50

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.00C

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.820

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ S5CS5 SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

"8-10 DWELLINGS/ACRE" D 0.09 0.2C 0.40 75 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40

SUBAREZA RUNOFF (CFS) = 0.38

TOTAL BAREA(ACRES} = 0.09 PEAK FLOW RATE(CFS) = 0.38

Tk ok kkkdkdkdkdhkk bk hkk kb Ak hk kb hkhdhkd ok hdhdh bk d bk ddkkrbhhhbhhkahhbhodrbdrhbdhhhbhbddhbdddiid

FLOW PROCESS FROM NODE 131.00 TO NODE 132.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 262.50 DOWNSTREAM{FEET) = 254,50
FLOW LENGTH (FEET) = 58.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 6.0 INCH PIPE IS 1.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.76

GIVEN PIPE DIAMETER(INCH) = 6.00C NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.38

PIPE TRAVEL TIME (MIN.) = 0.12 Tc (MIN.) = 5.12

LONGEST FLOWPATH FROM NODE 130.00 TO NODE 132.00 = 126.00 FEET.

Ak hkdkhdrh kAR AR AT kb hdhhkhkhhdbrd A hkrb o br bk bdbhdbdbhdoddhhbddkdorhdddrd bbb ddbddhdd

FLOW PROCESS FROM NODE 132.00 TO NODE 132.00 IS CODE = 81

MAINLINE Tc(MIN) = 5.12

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.771
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SC5 S0IL AREA Fp Ap SCS

LAND USE GROUP (ACRES) {TNCH/HR) (DECIMAL) CN

RESIDENTIAL

v, 4 DWELLING/ACRE" D 0.09 0.20 0.80 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.90

SUBAREA AREA (ACRES) = 0.09 SUBAREA RUNOFF(CF3) = 0.37
EFFECTIVE AREA {(ACRES) = 0.18 AREA-AVERAGED Fm(INCH/HR) = 0.13

ARFA-AVERAGED Fp{INCH/HR} = 0.20 AREA-AVERAGED Ap = 0.65



s

TOTAL AREA(ACRES} = 0.18 PEAK FLOW RATE (CF3) = 0.75

ok ke h bkt h kb hkd ok khhk ke hkd bk dh bk hkkdkhhkkhkhhdhdhkhhhhkddhhdddddddhddhrrdhrrdhrd

FLOW PROCESS FROM NODE 132.00 TO NODE 133.00 IS CObE = B2

>>>>>ADD SUBAREA RUNCFF TO MAINLINE, AT MAINLINE Tc, <<<<<
>>>>> (AND COMPUTE INITIAL SUBAREA RUNOFF) <<<<<

INITIAL SUBAREA FLOW-LENGTH (FEET} = 97.00C
ELEVATION DATA: UPSTREAM(FEET) = 254.50 DOWNSTREAM (FEET) = 225,00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 5.000

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.820

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SC5 SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

".4 DWELLING/ACRE" D 0.18 0.20 0.90 75 5.00

SUBAREA AVERAGE PERVICQUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.90

SUBAREA AREA{ACRES) = 0.18 INITIAL SUBAREA RUNOFF(CFS) = 0.75

** ADD SUBAREA RUNOFE TO MAINLINE AT MAINLINE Tc:

MAINLINE Tc (MIN) = 5.12

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.771

SUBAREA AREA (ACRES) = 0.18 SUBAREA RUNQFF(CFS) = 0.74
EFFECTIVE AREA(ACRES) = 0.36 AREA-AVERAGED Fm(INCH/HR} = 0.186
AREA-AVERAGED Fp{INCH/HR) = 0.20 AREA-AVERAGED Ap = (.78

TCTAL AREA(ACRES) = 0.36 PEAK FLOW RATE (CFS) = 1.50

ok kkhkhkhkk kA Ak F b hkkr AT AT rA R T A AR A hh bbb b hdhkhkdkhhdd bbbk hh ok hdhddbhhbddbdbhhdtdst

FLOW PROCESS FROM NODE 140.C0 TO NODE 141.00 IS CODE = 21

>>>>>RATIONAL METHCOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-CF-CONCENTRATION NOMCGRAPH FCR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET)} = 67.00

ELEVATION DATA: UPSTREAM(FEET} = 265.50 DOWNSTREAM(FEET) = 264.70
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.070
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.792
SUBAREA Tc¢ AND LOSS RATE DATA(AMC II}:
DEVELOPMENT TYPE/ SCS S0IL AREA Fp Ap 5CS Tc
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL} CN (MIN.)
RESIDENTIAL
"5-7 DWELLINGS/ACRE" D 0.09 0.20 0.50 75 5,07
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOQUS AREA FRACTION, Ap = 0.50
SUBAREA RUNOFF (CF3) = 0.38
TOTAL AREA(ACRES) = 6.09 PEAK FLOW RATE (CFS) = 0.38

ok kk ok kT kA Ak r IR A A A A I I AR A I AT FAAARAARARNAR N AT R b b rhdhh bk bk kAR AR AR R H R A AT A hhd ok kd®

FLOW PROCESS FROM NODE 141.00 TC NODE 142.00 IS CODE = 41
>>>>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<<<<L
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FELT) = 262.70 DOWNSTREAM (FEET) = 254.50



.

FLOW LENGTH (FEET) = 88.50 MANNING'S N = 0.013
DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 6.77

GIVEN PIPE DIAMETER{INCH) = 6.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.38

PIPE TRAVEL TIME (MIN.) = 0.22 Tc{MIN.) = 5.29

LONGEST FLOWPATH FROM NODE 140.00 TC NODE 142.00 = 155.50 FEET.

************-}r**********************-k-k-k*********************-}c**************‘k*

FLOW PROCESS FRCM NODE 142.00 TC NODE 143.00 IS CODE = 82

>>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc, <<<<<
>>>>> (AND COMPUTE INITIAL SUBAREA RUNOFF) <<<<<

INITIAL SUBAREA FLOW-LENGTHE (FEET) = 88.50
ELEVATION DATA: UPSTREAM(FEET) = 254.50 DOWNSTREAM(FEET) = 235.00
Te = K#[ (LENGTH** 3.00)/(ELEVATION CHANGE)]}**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 25 YEAR RAINFALI INTENSITY(INCH/HR) = 4.820
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELCPMENT TYPE/ sCs SOIL AREA Fp Ap 8CS Tc
LAND USE GROUP {ACRES} {INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
".4 DWELLING/ACRE" D c.17 0.20 0.90 75 5.00
SUBARFA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBARFA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.920
SUBAREA AREA{ACRES) = 0.17 INTTIAL SUBAREA RUNOFF(CF3) = 0.71
*%* ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc:
MAINLINE Tc(MIN) = 5.29
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.706
SUBARER AREA (ACRES) = 0.17 SUBAREA RUNOFF(CFS) = 0.65
EFFECTIVE AREA(ACRES) = 0.26 AREA-AVERAGED Fm (INCH/HR) = 0.15
ARFA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.76
TOTAL AREA (ACRES) = 0.26 PERK FLOW RATE({CF3) = 1.07

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

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

INITIAL SUBAREA FLOW-LENGTH({FEET) = 132.00
FELEVATION DATA: UPSTREAM(FEET) = 265.00 DCWNSTREAM(FEET) = 235.00
Te = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)}**0.20
SUBARFA ANALYSIS USED MINIMUM Tc{(MIN.) = 5.000
* 26 YEAR RAINFALL INTENSITY(INCH/HR) = 4.820
SUBARER Tc AND LOSS RATE DATA(AMC I1):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5CS Tc
LAND USE GROUP (ACRES} {INCH/HR) (DECIMAL} CN (MIN.)
RESIDENTIAL
".4 DWELLING/ACRE" D 0.21 0.20 (.90 75 5.00
SUBAREA AVERAGE PERVIOQOUS LOSS RATE, Fp(INCH/HR) = (.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.90
SUBAREA RUNOXT (CFS) = 0.88
TOTAL AREA{ACRES) = 0.21 PERAK FLOW RATE(CFS) = 0.88

********-k**-k-k'k***********-k-k-k**********************-k*-k***********************



FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS5 CODE = 21

INITIAL SUBAREA FLOW-LENGTH(FEET) = 87.50
ELEVATION DATA: UPSTREAM(FEET) = 251.00 DOWNSTREAM{FEET} = 216.00

Tc = K*][ (LENGTH** 3.00)/(ELEVATION CHANGE)}**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.820
SUBAREA Tc AND LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap sCs  Tc

LAND USE GROUP  (ACRES} (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

".4 DWELLING/ACRE" D 0.32 0.20 0.90 75 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Bp = 0.90

SUBRREA RUNOFF(CFS) = 1.34

TOTAL AREA (ACRES) = 0.32 PEAK FLOW RATE(CFS) = 1.34

***************************-Jr-k-k-k**'k*-k-k*******-k-k*‘k*-k**************************

FLOW PROCESS FROM NODE 300.00 TC NODE 301.00 I8 CCDE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>JSE TIME-QF-CONCENTRATICON NOMOGRAPH FOR INITIAL SUBAREA<KL

INITIAL SUBAREA FLOW-LENGTH(FEET) = 172.00
ELEVATION DATA: UPSTREAM(FEET) = 265.80C DOWNSTREAM{FEET) = 251.00
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 25 YEAR RAINFALIL INTENSITY (INCH/HR) = 4.820
SUBAREA Tc AND LOSS RATE DATA{AMC II):
DEVELOPMENT TYPE/ SC5 SOIL AREA Fp Ap 5CS8 Tc
LAND USE GROUP (ACRES} (INCH/HR}) (DECIMAL) CN (MIN.)
CONDCMINIUMS D 0.19 0.20 0.35 75 5.00
SUBAREA AVERAGE PERVIOQUS LCSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.35
SUBAREA RUNCFF({CFS) = 0.81
TOTAIL AREA(ACRES) = 0.19 PEAK FLOW RATE (CFS3) = 0.81

dekdk Ak hkhkhkkkhhhkkde ko khkdhhkhhkhkhhbrbdhkhhhdhdhhhhdrhkT kR rdrd Rk dd bbbk bbb hrhdhkhkdddikhx

FLOW PROCESS FROM NODE 301.00 TG NODE 301.00 IS CODE = 81

MAINLINE Tc{(MIN) = 5.00

* 2% YEAR RAINFALL INTENSITY (INCH/HR) = 4.820

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL » 0.11 0.20 0.10 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBRAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.11 SUBAREA RUNOFF (CFS) = 0.48
EFFECTIVE AREA(ACRES) = 0.30 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.26

TCTAL AREA (ACRES) = 0.30 PEAK FLOW RATE({CFS) = 1.29



dededhkkdk kA kI AR AT A A A A A bk drdkd b bk Tk d sk d b dhhR bk kR kR A F AR A A AR A I Ak h bbb hdbhh bbbt s

FLOW PROCESS FROM NODE 301.00 TO NODE 302.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<K
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 249.00 DOWNSTREAM {(FEET) = 247,00
FLOW LENGTH(FEET) = 101.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 4.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.14

GIVEN PIPE DIAMETER{INCH) = 12.00 NUMBER OF PIPES = 1

PIPE~FLOW (CFS) = 1.28

PIPE TRAVEL TIME (MIN.) = 0.33 Tc(MIN.) = 5.33

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 = 273.00 FEET.

hkkkhhhkhkhhk kA bk bk rhbhbrhkd b hkddhhkhhhhdhkhhbhhhhbhkhkdbdbdhbdhbhbdbdtdhhbrhdhddbhdrhtrhdrdkhdds

FLOW PROCESS FROM NODE 302.00 TC NODE 302.00 IS CODE = 81

MAINLINE Tc (MIN} = 5.33

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.6%0
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SC5 S0IL AREA Fp Ap SCS

LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.12 0.20 0.10 75
SUBAREA AVERAGE PERVIQGUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA{ACRES) = 0.12 SUBAREA RUNOFF (CFS) = 0.50
EFFECTIVE AREA(ACRES) = 0.42 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.21
TOTAL AREA{ACRES) = 0.42 PEAK FLOW RATE(CFS) = 1.786

ok hkEohkk Ak h R A AR A A b hk ke rd bk kb khkh kb hkbrhhhdhdhddbhbdbbhddbrdhhdhdbddhbhkdbhhdddhdhbrhodhdd

FLOW PROCESS FROM NOCDE 302.00 TO NODE 303.00 IS CCDE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBARBEA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION .DATA: UPSTREAM(FEET) = 247.00 DOWNSTREAM (FEET) = 245.00
FLOW LENGTH (FEET)} = 101.50 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.C INCH PIPE IS 5.1 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 5.59

GIVEN PIPE DIAMETER(INCH}) = 12.00 NUMBER OF PIPES = 1
PIPE~FLOW(CFS) = 1.76

PIPE TRAVEL TIME (MIN.) = 0.3C Tc(MIN.) = 5.63

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 303.00 = 374.50 FEET.

Gk hkkhkhkk kR Ak Fh A h bk dd bk kd ki bbbk b hdh bbb bddbbhbbhddbhdhbhkdhbdhhkhbdhddhddbhhddhbhds

FLOW PROCESS FROM NODE 303.00 TO NODE 303.00 IS CODE = 10

dddedk ok kkkdk ko kkh kA h kT hhkhhhhdhhhdhdhh kb h bbbk Ak d Rk Fhkd TR AR RAART XA R FT A A A TR R &

FLOW PRCCESS FROM NODE 310.00 TO NODE 311.00 IS CObE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<K
>>USE TIME-OF-CONCENTRATICON NCMOGRAPH FOR INITIAL SUBAREA<K




INITIAL SUBAREA FLOW-LENGTH(FEET) = 141.00

ELEVATION DATA: UPSTREAM(FEET) = 252,50 DOWNSTREAM (FEET} = 249.80
Tec = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**(.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.489
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.834
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ 5CS SOIL AREA Fp Ap sCs Tec
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"] DWELLING/ACRE" D 0.23 0.20 0.80 75 7.49
SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp({INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTICN, Ap = 0.80
SUBAREA RUNOFF (CFS} = .76
TOTAL AREA(ACRES) = 0.23 PEAK FLOW RATE (CFS) = 0.76

ek h ok hk Rk Rk F kA RAIA T ARk F R Fdr b IR A A IR AR AR A A A Fh bbbk d ko dhhdh b kv hdr bbb dhdkdbdbdbhdbdbdhrdk

FLOW PROCESS FROM NODE 311.00 TO NODE 311.00 IS CODE = 81

MAINLINE Tc(MIN) =  7.49

* 25 YEAR RAINFALL INTENSITY (INCH/HR} = 3.834

SUBAREA LOSS RATE DATA (AMC II):

DEVELOPMENT TYPE/ $CS SOIL  AREA Fp Ap sCs

LAND USE GROUP  (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.11 0.20 0.10 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{(INCE/HR} = 0.20

SUBARER AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA AREA{ACRES) = 0.11 SUBAREA RUNOFF (CFS) = 0.38
EFFECTIVE AREA(ACRES) = 0.34  AREA-AVERAGED Fm(INCH/HR) = 0.11
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.57
TOTAL AREA (ACRES) = 0.34 PEAK FLOW RATE (CFS) = 1.14

G hkh ok khk kAR ARAA I KT A F A F A IR AFTRRRARAA A A b hkh v hdhhkhkddhdhdohkhh bbb hdddhbrhdhddbrds

FLOW PROCESS FROM NODE 311.00 TO NWODE 303.C00 IS CCDE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USTING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UBSTREAM(FEET) = 247.80 DOWNSTREAM (FEET) = 245.00
FLOW LENGTH(FEET) = 26.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 8.0 INCE PIPE IS 3.0 INCHES

PIPE~FLCW VELOCITY (FEET/SEC.) = 9.45

GIVEN PIPE DIAMETER(INCH) = 8.0C NUMBER OF PIPES = 1

PIPE-FLCW (CFS) = 1.14

PIPE TRAVEL TIME (MIN.) = 0.05 Tc (MIN.) = 7.53

LONGEST FLOWPATH FROM NODE 310.00 TC NODE 303.00 = 167.00 FEET.

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

FLOW PROCESS FRCM NODE 303.00 TO NODE 303.00 I8 CODE = 11

*% MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp {Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) ({(INCH/HR) {ACRES) NCDE
1 1.14 7.53 3.822 0.20( 0.11) 0.57 0.3 310.00

LONGEST FLOWPATH FROM NODE 310.0C TO NODE 303.00 = 167.00 FEET.



** MEMORY BANK # 2 CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm} Ap Ae HEADWATER
NUMBER (CFS8) {MIN.) (INCH/HR} (INCH/HR) (ACRES) NODE
1 1.76 5.63 4.570 0.20( 0.04) 0.21 0.4 300.00
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 303.00 = 374.50 FEET.
** DEAK FLOW RATE TABLE **
STREAM o Tc Intensity Fp (Fm} Ap Ae HEADWATER
NUOMBER (CFS) {(MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 2.78 5.63 4,57¢ 0.20( 0.07) 0.35 .7 300.00
2 2.60 7.53 3.822 0.20( 0.07) 0.37 0.8 310.00
TOTAL AREA (ACRES) = 0.76 .
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 2.78 Tc(MIN.) = 5.630
EFFECTIVE AREA (ACRES) = 0.67 AREA-BVERAGED Fm(INCH/HR) = 0.07
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.37
TOTAL AREA (ACRES) = 0.76
LONGEST FLOWPATH FRCM NODE 300.0C TO NODE 303.00 = 374.50 FEET.

**************-}r*************-k-k-k-k-k-k*-k****************************************

FLOW PROCESS FROM NODE 303.00 TO NODE 403.00 IS CCODE = 41
»>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<L
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET} = 245.00 DOWNSTREAM(FEET) = 225.70
FLOW LENGTH (FEET) = 81.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 3.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 15.62

GIVEN PIPE DIAMETER{INCH) = 12.00 NUMBER CF PIPES = 1

PIPE-FLOW (CFS) = 2.78

PIPE TRAVEL TIME (MIN.) = 0.09 Tc (MIN.) = 5.72

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 403.00 = 455.50 FEET.

*-k-k***-k-k************'k*-k*-k*********************-k-)c-k-k************************‘k*

FLOW PROCESS FROM NODE 403.00 TO NODE 403.00 IS CODE = 81

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

MAINLINE Tc (MIN} = 5.72

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.536
SUBAREA LOSS RATE DATA(AMC II}:

DEVELOPMENT TYPE/ SC3 S0IL AREA Fp Ap SCS

LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN

RESIDENTIAL

v.4 DWELLING/ACRE" D 0.05 G.20 G.90 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOQUS AREA FRACTION, Ap = (.90

SUBAREA AREA (ACRES) = 0.05 SUBAREA RUNOFF(CFS) = 0.20
EFFECTIVE AREA (ACRES) = 0.72 AREA-AVERAGED Fm{INCH/HR} = (.08
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Bp = 0.38

TOTAL AREA (ACRES) = 0.81 PEAK FLOW RATE (CF3) = 2.91

******************-Jr****-k***'k************************************************

FLOW PROCESS FROM NODE 403.00 TO NODE 403.00 IS CODE = 10




hhk ok kdhhk kb kR kA b b hd bbb h o hhr b d kb r b kbbb b hd kbt hkdhdhrh b kb hdhkhdrr bbbk kkdk

FLOW PROCESS FROM NODE 40C0.00 TO NODE 401.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<L
>>USE TIME-QOF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K

INITIAL SUBAREA FLOW-LENGTH(FEET) = 62.00
ELEVATION DATA: UPSTREAM(FEET) = 275.20 DOWNSTREAM{FEET) = 273.00
Tec = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)1*+*0.20
SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 5.000
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.820
SUBAREA Tc AND LOSS RATE DATA{AMC IT):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Te
LAND USE GROUP {ACRES) {INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL b 0.10 0.20 C.10 15 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREZ AVERAGE PERVIOUS AREA FRACTICON, Ap = 0.10
SUBAREA RUNOFF (CFS) = 0.43
TOTAL AREA (ACRES) = 0.10 FPEAK FLOW RATE(CFS) = 0.43

kFh kb hhk kAR RA N A A TR A AT d b Td bR h kb kA dk kTR ARk b bk kR ARk dk ko hdd b d A rrbhrk

FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS CODE = B2

>>>>>ADD SUBAREA RUNOFEF TO MAINLINE, AT MAINLINE Tc, <<<<<
>»>>>» (AND COMPUTE INITIAL SUBAREA RUNOFE)<<<<<

ITNITTAL SUBAREA FLOW-LENGTH(FEET) = 509.00
ELEVATION DATA: UPSTREAM(FEET) = 273.00 DOWNSTREAM({FEET) = 250.50
Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.862
* 25 YEAR RAINFALL INTENSITY{INCH/HR) = 4.083
SUBAREA Tc AND LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS 50IL AREA Fp Ap 5C8 Tc
LAND USE GROUP (ACRES} (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCTIAL D 2.03 0.20 0.10 75 6.86
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTICON, Ap = 0.10
SUBAREA AREA (ACRES) = 2.03 INITIAL SUBAREA RUNOFF (CFS) = 7.42
*% ADD SUBAREA RUNOFF TC MAINLINE AT MAINLINE Tc:
MAINLINE Tc (MIN) = 5.00
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.820
SUBAREA AREA(ACRES) = 2.03 SUBAREA RUNOFF (CFS) = g8.77
EFFECTIVE AREA (ACRES) = 2.13 AREA-AVERAGED Fm{INCH/HR) = (.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 2.13 PEAK FLOW RATE(CFS) = 9.20

ek kk kA hkhk Tk hkh Ak hkh A XA I bk bk rhd T A drhd kA kA F A d T A d Tk rhhkd Tk dFdAhhddrrvrahwrh bbb itk

FLOW PROCESS FROM NODE 402.00 TC NODE 403.00 IS CODE = 41

>>>>>COMPUTE PIPE~-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 243.60 DOWNSTREAM (FERT) = 225.70
FLOW LENGTH{FEET} = 123.30 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 7.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 17.82



GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 9.20
PIPE TRAVEL TIME (MIN.)} = 0.12 Tc(MIN.} = 5.12
LONGEST FLOWPATH FROM NODE 400.00 TC NODE 403.00 = 185.30 FEET.

*-k-k**-k*-k*'k-k-k*****1\-**********~k***‘k*******************************************

FLOW PROCESS FROM NODE 403.00 TO NODE 403.00 IS CODE = 11

>>>»>CONFLUENCE MEMORY BANK # 3 WITH THE MAIN-STREAM MEMORY<<<<<

*% MATN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (BCRES) NODE
1 9.290 5.12 4,774 0.20( 0.02) 0.10 2.1 400.00
LONGEST FLOWPATH FROM NODE 400.00 TC NODE 403.00 = 185.30 FEET.
*% MEMORY BANK # 3 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) {MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 2.91 5.72 4.536 0.20( 0.08) 0.39 0.7 300.0C
2 2.71 7.62 3.802 0.20( 0.08) 0.41 0.8 310.00
LONGEST FLOWPATH FROM NODE 300.00 TC NODE 403.00 = 455.50 FEET.
*% PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.} (INCH/HR) (INCH/HR) {ACRES) NODE
1 11.94 5.12 4.774 0.20( 0.03) 0.17 2.8 400.00C
2 11.65 5.72 4.536 0.20( 0.03) 0.17 2.9 300.00
3 10.03 7.62 3.802 0.20( 0.04) 0.18 2.9 310.00C
TOTAL AREA{ACRES) = 2.94
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FIOW RATE (CFS) = 11.84 Tc(MIN.) = 5.115
EFFECTIVE AREA (ACRES) = 2.78 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp{INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.17
TOTAIL AREA (ACRES) = 2.94
LONGEST FLOWPATH FROM NODE 300.00 TO NCDE 403.00 = 455.50 FEET.

*****************************************-.k*****'k****-k***********************

FLOW PROCESS FROM NODE 403.00 TO WODE 404.00 IS CODE = ¢£1

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>U8ING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 225,70 DOWNSTREAM (FEET) = 209.30
FLOW LENGTH(FEET) = 79.00 MANNING'S N = 0.013

DEPTH CF FLOW IN 12,0 INCH PIPE IS 7.9 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 21.66

GIVEN PIPE DIAMETER{INCH) = 12.C0 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 11.94

PIPE TRAVEL TIME(MIN.) = 0.06 Tc(MIN.} = 5.18

LONGEST FLOWPATH FRCOM NODE 300.00 TO NODE 404.00 = 534.50 FEET.

****-k-k*-k~k*-k-}c-k*****************‘k*************1\--k'Jr*****************************

FLOW PROCESS FROM NODE 404.00 TO NODE 502.00 IS CODE = 4l
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAL<<<I
>53>3>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<




P

ELEVATION DATA: UPSTREAM(FEET) = 211.00 DOWNSTREAM (FEET) = 210.50

FLOW LENGTH(FEET) = 10.00 MANNING'S N = 0.013
ASSUME FULL-FLOWING PIPELINE
PIPE-FLOW VELOCITY (FEET/SEC.} = 10.96

(PIPE FLOW VELOCITY CORRESPONDING TO NORMAL-DEPTH FLOW
AT DEPTH = 0.82 * DIAMETER)

GIVEN PIPE DIAMETER{INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 11.94

PIPE TRAVEL TIME(MIN.) = 0.02 Tc{MIN.) = 5.19

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 502.C0 = 544,50 FEET.

*****************************************'ir-k-k********************************

FLOW PRCCESS FROM NODE 0.00 TO NODE 0.00 Is CODE = 12

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

FLOW PROCESS FROM NODE 502.00 TO NODE 502.00 IS CODE = 10

*******************-k*-k-k********************-k-k*-k**-k-k*************************

FLOW PROCESS FRCM NODE 500.00 TO NODE 501.00 I8 CODE = 21

INITIAL SUBAREA FLOW-LENGTH(FEET) = 143.00
ELEVATICN DATA: UPSTREAM(FEET) = 263.50 DOWNSTREAM(FEET) = 252.00
Tc = K*{{LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 5.869
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4£.47%
SUBAREA Tc AND LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SCS S0IL AREA Fp Ap 5Cs Tc
LAND USE GROUP (ACRES} {INCH/HR) {DECIMAL) CN (MIN.}
RESIDENTIAL
" .4 DWELLING/ACRE" D 0.07 0.20 0.90 75 5.87
SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp{INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.8%0
SUBAREA RUNOFF (CFS) = 0.27
TOTAL AREA(ACRES) = G.07 PEAK FILOW RATE(CES}) = 0.27
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FLOW PROCESS FROM NODE 501.00 TO NODE 502.00 IS CODE = 82

>>>>>ADD SUBAREA RUNOFEF TO MAINLINE, AT MAINLINE Tc,<<<<<
>>>>> (AND CCMPUTE INITIAL SUBAREA RUNOFF) <<<<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 336.00
ELEVATICN DATA: UPSTREAM(FEET) = 252.00 DOWNSTREAM({FEET) = 210.50

Te = K*{ {LENGTE** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.581
* 25 YEAR RAINFALL INTENSITY (INCH/HR) 3.812
SUBAREA Tc AND LOSS RATE DATA(AMC IT):
DEVELOPMENT TYPE/ SC5 SOIL AREA Fp Ap 5CS Tc
LAND USE GROUF (ACRES) (INCH/HR) {DECIMAL) CN (MIN.)

i



RESIDENTIAL

".4 DWELLING/ACRE" D 0.24 0.20 0.90 15 7.58
SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp({INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.90

SUBAREA AREA (ACRES) = 0.24 INITIAL SUBAREA RUNOFF(CFS) = 0.78

*% ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc:

MAINLINE Tc(MIN) = 5.87

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.476

SUBAREA AREA (ACRES) = .24 SUBAREA RUNCFF(CFS) = 0.93
EFFECTIVE AREA(ACRES) = 0.31 AREA-AVERAGED Fm(INCH/HR) = (.18
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.90

TOTAL AREA(ACRES) = 0.31 PEAK FLOW RATE(CFS) = 1.20
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FLOW PRCCESS FROM NODE 502.00 TO NODE 502.00 IS CODE = 11

*% MATIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Re HEADWATER
NUMBER (CF8) (MIN.) (INCH/HR} (INCH/HR) (ACRES) NODE
1 1.20 5.87 4.476 0.2C( 0.18) 0.90 0.3 500.00
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 502.00 = 143.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Te Intensity Fp (Fm} Ap Ae HEADWATER
NUMBER (CFS) {MIN.) (INCH/HR) {INCH/HR) {ACRES) NODE
1 11.94 5.19 4.744 0.20G( 0.03) 0.17 2.8 400.00
2 11.63 5.79 4.506 0.20( 0.03) 0.17 2.9 300.00
3 10.03 7.70 3.784 0.2CG( 0.04) 0.18 2.9 310.00
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 502.00 = 544.50 FEET.
*% PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp {Fm) Ap Ae HEADWATER
NUMBER (CF8) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 13.07 5,19 4.744 0.20{ 0.05) 0.23 3.1 400.00
2 12.84 5.79 4.506 0.20{ 0.05) 0.24 3.2 300.00
3 12.78 5.87 4.476 0.20( 0.05) 0.24 3.2 500.00
4 11.04 7.70 3.784 0.20( 0.05) 0.25 3.2 310.00
TOTAL AREA (ARCRES) = 3.25
COMPUTED CONFLUENCE ESTIMATES ARE A3 FOLLOWS:
PEAK FLOW RATE({CFS) = 13.07 Tc{MIN.)} = 5.191
EFFECTIVE AREA (ACRES) = 3.05 AREA-AVERAGED Fm(INCH/HR) = 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = (.24
TOTAL AREA (ACRES) = 3.25
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 502.00 = 544.50 FEET.

END OF STUDY SUMMARY:

TOTAL AREA (ACRES) = 3.25 TC{MIN.) = 5.19
EFFECTIVE AREA (ACRES) = 3.05 AREA-AVERAGED Fm (INCH/HR)= 0.05
AREA-AVERAGED Fp (INCE/HR) = 0.20 AREA-AVERAGED Ap = 0.23
PEAK FLCW RATE (CFS) = 13.07
*% PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER {(CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE

1 13.07 5.19 4.744 0.20( 0.05} 0.23 3.1 400.00
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
{Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

{c) Copyright 1983-2008 Advanced Engineering Software (aes)
Ver. 15.0 Release Date: (04/01/2008 License ID 1204

Analysis prepared by:

Adams—-Streeter Civil Engineers, Inc.
15 Corporate Park
Irvine, CA 92606
849-474-2330

hEk ok ok ok kkkkk kR k kK kR kk kR xAhk DESCRIPTION OF STUDY %%k % &% sk kdohkhkok kb kdok ok hokk
* 25-YEAR FREQUENCY *

* AREAS A, B, AND C *
* SOUTH SHORES CHURCH, DANA POINT *

B S L e LR R R R R s R e R

FILE NAME: SSC-A-B.DAT

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

—=*TIME-QF~CONCENTRATION MODEL*--—

USER SPECIFIED STORM EVENT (YEAR) = 25.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OQF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.85
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*[JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MCDEL*
HALF- CROWN TO STREET-CROSSFALL: CURE GUTTER-GEOMETRIES: MANNING
WIDTH CRCSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (F'T) {FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*S1ZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL T¢ THE UPSTREAM TRIBUTARY PIPE.*
*JSER~SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

*******-k*-k*****-k**-k-k*-k-k***-k*******‘k****************-k**-k**************‘k**‘k**‘k

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 Is CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<L<<<
>>USE TIME-CF-~-CONCENTRATICON NOMOGRAPH FOR INITIAL SUBAREA<L




INITIAL SUBAREA FLOW-LENGTH(FEET) = 240.00
ELEVATION DATA: UPSTREAM(FEET) = 274.00 DOWNSTREAM(FEET) = 265.00

Te = K*[ {LENGTH** 3.00}/(ELEVATION CHANGE)}**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.250

* 25 YEAR RAINFALL INTENSITY{INCH/HR) = 4.692
SUBAREA Tc AND L0SS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SC5 S0IL AREA Fp Ap SCS Tec

LAND USE GROUP {ACRES) {INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL D 0.086 0.20 0.100 5 5.25

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = (.20

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.100

SUBAREA RUNOFF (CFS) = 0.25

TOTAL AREA(ACRES) = 0.06 PEAK FLOW RATE (CFS) = 0.25
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<L<CL
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATICN DATA: UPSTREAM(FEET) = 263.00 DOWNSTREAM (FEET) = 261.0C

FLOW LENGTH{FEET) = 127.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 2.0 INCHES

PIPE-FLOW VELOCITY{¥EET/SEC.) = 3.03

GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CES) = 0.25

PIPE TRAVEL TIME {(MIN.) = 0.70 Tc{MIN.) = 5.95

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 367.00 FEET.
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FLOW PROCESS FROM NODE 102.00 TC NODE 102.00 IS CODE = 81

MAINLINE Tc(MIN.) = 5.85

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.372
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SC5 S50IL AREA Fp Ap SCS

LAND U3SE GROUP (ACRES) {INCH/HR) (DECTMAL) CN

COMMERCTIAL D 0.44 0.20 ¢.100 75
SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.44 SUBAREA RUNOFF{CFS} = 1.72
EFFECTIVE AREA (ACRES) = 0.50 AREA-AVERAGED Fm(INCH/HR} = 0.02
AREA-AVERAGED Fp (INCE/HR} = 0.20 AREA-AVERAGED Ap = (.10
TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE (CFS) = 1.96
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FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 81

MAINLINE Tc(MIN.) = 5.95
* 75 YEAR RAINFALL INTENSITY(INCH/HR) = 4.372
SUBAREA LOSS RATE DATA(AMC II):
DEVELOPMENT TYPE/ SC5 S0IL AREA Fp Ap SCS
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN
COMMERCIAL D 0.12 0.20 0.100 75

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.20



L

SUBAREA AVERAGE PERVIOQUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.12 SUBAREA RUNOFF (CFS) = C.47
EFFECTIVE AREA (ACRES) = 0.62 AREA~AVERAGED Fm (INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 0.6 PEAK FLOW RATE{CFS) = 2.43
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FLOW PROCESS FROM NODE 10Z2.C0 TO NODE 103.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAL<<<L
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 261.00 DOWNSTREAM (FEET) = 259.50
FLOW LENGTH (FEET) = 45.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 5.1 INCHES

PIPE~-FLOW VELOCITY (FEET/SEC.) = 7.54

GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE~FLOW (CFS5) = 2.43

PIPE TRAVEL TIME {MIN.) = 0.10 Tc (MIN.) = 6.05

LONGEST FLOWPATH FROM NCDE 100.00 TO NODE 103.00 = 412,00 FEET.
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FLOW PRCCESS FROM NODE 103.00 TO NODE 103.00 IS CODE = 81

MAINLINE Tc (MIN.) = 6.05

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.331

SUBAREA LOSS RATE DATA(AMC II1}):

DEVELOPMENT TYPE/ SC5 SO0IL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL b 0.05 0.20 ¢.100 75
SUBAREA AVERAGE PERVICUS LOSS RATE, Fp{INCH/HR} = 0.20

SUBAREA AVERAGE PERVICUS AREA FRACTICN, Ap = 0.100
SUBAREA AREA(ACRES) = 0.05 SUBAREA RUNOFF (CF3) = 0.19
EFFECTIVE AREA (ACRES) = 0.67 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = c.7 PEAK FLOW RATE{CFS) = 2.60
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FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 IS CODE = 82

>>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<<
>>>>> (AND COMPUTE INITIAL SUBAREA RUNOFF) <<<<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 166.00
ELEVATION DATA: UPSTREAM(FEET) = 275.50 DOWNSTREAM(FEET) = 265.50
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc({MIN.) = 5.000
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 4.824
SUBAREA Tc¢ AND LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ 5CS SOIL AREA Fp Ap SCs Tc
LAND USE GROU?P {ACRES) (INCH/HR} (DECIMAL) CN (MIN.)
COMMERCIAL D 0.16 0.20 0.100 75 5.00
SUBAREZ AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.20
SURAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA(ACRES) = 0.16 INITIAL SUBAREA RUNOFF(CFS) = 0.69

=% ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc:



MAINLINE Tc(MIN.) = 6.05

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.331

SUBAREA AREA (ACRES) = 0.16 SUBAREA RUNOFE {CFS) = 0.62
EFFECTIVE AREA{ACRES) = 0.83 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR} = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES} = 0.8 PEAK FLOW RATE (CEFS) = 3.22

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

FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<L<L
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 259.50 DOWNSTREAM (FEET) = 259.0C
FLOW LENGTH(FEET) = 200.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.4 INCHES

PIPE~FLOW VELOCITY(FEET/SEC.) = 3.086

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = i

PIPE-FLOW (CF3) = 3.22

PIPE TRAVEL TIME{MIN.} = 1.09 Tc{MIN.} = 7.14

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 612.00 FEET.

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

FLOW PROCESS FROM NODE 104.00 TC NODE 104.00 IS CODE = 81

MATINLINE Tc (MIN.) = 7.14

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.943
SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ 5Cs S0OIL AREA Fp Ap 5Cs

LAND USE GROUP (ACRES) (INCH/HR} (DECIMAL) CN

COMMERCIAL D 0.2¢ 0.20 0.1090 75
COMMERCIAL D 0.25 0.20 0.100 15
COMMERCIAL D 0.41 0.20 0.100 75
SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS BAREA FRACTION, Ap = 0.100

SUBAREA AREA{ACRES) = 0.92 SUBAREA RUNOFF (CF5) = 3.25
EFFECTIVE AREA (ACRES) = 1.75 AREA-AVERAGED Fm (INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA{ACRES) = 1.8 PEAK FLOW RATE{CF3) = 6.18

*-Jr*********-k-k*'k-k-k-k-}r************************************************’k********

FLOW PROCESS FROM NODE 104.00 TO NOCDE 105.00 IS CODE = 41

>5>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<K
>>5>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 259.00 DOWNSTREAM (FEET} = 248.50
FLOW LENGTH(FEET} = 143.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 5.8 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 12.64

GIVEN PIPE DIBAMETER({INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS} = 6.18

PIPE TRAVEL TIME (MIN.} = 0.19 Tc (MIN.) = 7.33

LONGEST FLOWBATH FROM NODE 100.00 TQ NODE 105.00 = 755.00 FEET.

-k-k***************************-k-k*\k***************‘k*****‘k*********************

FLOW PROCESS FROM NODE 105.00 TC NODE 105.00 I35 CODE = 1€



5>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<
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FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 I8 CODE = 21

INITIAL SUBAREA FLOW-LENGTH(FEET) = 247.00
ELEVATION DATA: UPSTREAM(FEET) = 277.50 DOWNSTREAM{FEET) = 269.0C0
Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)}**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 5.403
* 25 YEAR RAINFALL INTENSITY{INCH/HR} = 4.617
SUBAREA Tc AND LOSS RATE DATA(AMC TI):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap © 8Cs Tc¢
LAND USE GROUP {ACRES) {INCH/HR) (DECIMAL) CN (MIN.}
COMMERCIAL D 0.50 0.20 0.100 75 5.40
SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA RUNOFF (CFS) = 2.07
TOTAL AREA({ACRES) = 0.50 PEAK FLOW RATE (CFS) = 2.07
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FLOW PROCESS FROM NODE 201.00 TO NOCDE 202.00 IS CODE = 41

>>>>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 263.00 DOWNSTREAM (FEET) = 255.00C
FLOW LENGTH(FEET) = 86.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS5 3.2 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.} = 9.61

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CF3) = 2.07

PIPE TRAVEL TIME (MIN.) = G.17 Tc(MIN.) = 5.57

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 343.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE = 1G
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FLOW PROCESS FROM NODE 203.00 TO NODE 204.00 IS8 CODE = 21

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

INITIAL SUBAREA FLOW-LENGTH (FEET) = 376.00
ELEVATION DATA: UPSTREAM{(FEET) = 277.50 DOWNSTREAM(FEET) = 264.00

Te = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 6.338
* 25 YEAR RAINFALL INTENSITY (INCH/HR) 4.218
SURAREA Tc AND LOSS RATE DATA(AMC 1IT):
DEVELOPMENT TYEE/ 5C8 SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN (MIN.)



COMMERCIAL o 0.%9 0.20 0.100C 75 &.34

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREA RUNQFF {CFS) = 3.74

TCOTAL AREA [(ACRES) = 0.89 PEAK FLOW RATE (CFS} = 3.74
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FLOW PROCESS FROM NODE 204.00 TO NODE 202.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>[USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 257.00 DOWNSTREZM (FEET) = 255.00
FLOW LENGTH (FEET) = 72,00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.C INCH PIPE IS 5.7 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.73

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS)} = 3.74

PIPE TRAVEL TIME (MIN.} = 0.1s6 Tc(MIN.) = 6.490

LONGEST FLOWPATH FROM NODE 203.00 TC NODE 202.0C = 448.00 FEET.
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FLOW PRCCESS FROM NODE 202.00 TO NODE 202.00 IS CobE = 11

*% MATN STREAM CONFLUENCE DATA **

STREAM Q Te Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CEFS) (MIN.) {INCH/HR) (INCH/HER) (ACRES) NODE
1 3.74 6.49 4.161 0.20( 0.02) 0.10 1.0 203.00
LONGEST FLOWPATH FROM NODE 203,00 TO NODE 202.00 = 448.00 FEET.
*% MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER {CFS) {MIN.) (INCH/ER) (INCH/HR} (ACRES) NODE
1 2.07 5.57 4.538 0.20( 0.02) 0.10 0.5 200.00
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 343.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Te Intensity Fp{Fm) Ap Ae HEADWATER
NUMBER (CFS} (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 5.57 5.57 4.538 0.20{ 0.02) 0.10C 1.3 200.00
2 5.64 6.49 4.161 0.20( 0.02) 0.10 1.5 203.00
TOTAL AREA (ACRES) = 1.5
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLCWS:
PEAK FLOW RATE(CFS} = 5.64 Tc(MIN.,) = 6.493
EFFECTIVE AREA (ACRES} = 1.49 AREA-AVERAGED Fm (INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.1C
TOTAL AREA{ACRES) = 1.5
LONGEST FLOWPATH FROM NODE 203.00 TO NODE 202.00 = 448,00 FEET.
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FLOW PROCESS FROM NCDE 202.00 TO NODE 105.00 IS COPE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

250.00 DOWNSTREAM (FEET) = 248.50

ELEVATION DATA: UPSTREAM(FEET)



FLOW LENGTH (FEET) = 162.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 9.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.76

GIVEN PIPE DIAMETER(INCE) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 5.64

PIPE TRAVEL TIME (MIN.) = 0.47 Tc{MIN.} = 6.96

LONGEST FLOWPATH FROM NODE 203.00 TO NODE 105.0C = 610.00 FEET.

**-k-k**********************-k***1\-***-k***:k-k************************************

FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 IS CODE = 11

** MAIN STREAM CONFLUENCE DATA **

STREAM o] Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER {(CFS} (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 5.57 6.04 4.335 0.20{ 0.C02) 0.10 1.3 200.00
2 5.64 6.96 4.000 0.20{ 0.02) 0.10 1.5 203.00
LONGEST FLOWPATH FROM NODE 203.00 TO NODE 105.00 = 610.00 FEET.
+%* MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp {Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NCDE
1 6.18 7.33 3.885 0.20¢{ 0.02) 0.10 1.8 100.00
LONGEST FLCWPATH FROM WNODEZ 100.00 TO NODE 105.00 = 755.00 FEET.
*% PRAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp{Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NGDE
i3 11.25 6.04 4.335 0.20{ 0.02) 0.10 2.8 200.00
2 11.68 6.96 4.000 0.26¢( 0.02) 0.10 3.2 203.0¢C
3 11.65 7.33 3.885 0.20{ 0.02) 0.10 3.2 100.00C
TOTAL AREA (ACRES) = 3.2
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CEFS) = 11.68 Tc(MIN.) = 6.961
EFFECTIVE AREA{ACRES) = 3.15 AREA-AVERAGED Fm({INCH/ER) = 0.02
AREA-AVERAGED Fp{INCH/HR} = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 3.2
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 755.00 FEET.

-k*'k**-k*-k**-k-k*-k*****-k***************************':\"9(**-k-k**‘k********************

FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 IS CODE = 81

MAINLINE Tc(MIN.) = 6.96

* 25 YEAR RAINFALL INTENSITY(INCH/HR} = 4.000
SUBAREA LC3S RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP (BRCRES) {INCH/HR) (DECIMAL) CN

CCOMMERCTAL D 0.56 0.20 0.1200 75
COMMERCIAL D 0.23 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREZ AREA (ACRES) = 0.79 SUBAREA RUNOFF(CFS) = 2.83
EFFECTIVE AREA{ACRES) = 3.94 AREA-AVERAGED Fm{INCH/HR) = 0.02
AREA-AVERAGED Fp{INCH/HR) = 0.20 AREA-AVERAGED 2p = 0.10

TOTAL AREA{ACRES} = 4.0 PEAK FLOW RATE{CFS) = 14.12



A

| ON-SITE DETENTION SYSTEM i
| PEAK FLOW REDUCTION FROM Q25=14.12 CFS TO Q25=5.75 CFS }
| MAXIMUM STCRAGE VOLUME = 0.164 AC-FT }
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FLOW PROCESS FROM NODE 105.00 TO NODE 106.00 IS CODE = 7

USER-SPECIFIED VALUES ARE AS FOLLOWS:

TC(MIN.} = 6.96 RAINFALL INTENSITY(INCH/HR) = 4.00

EFFECTIVE AREA (ACRES) = 1.60

TOTAL AREA (ACRES) = 4.00 PEAK FLOW RATE (CFS) = 5.175
AREA-AVERAGED Fm(INCH/HR) = (0.02 AREA-AVERAGED Fp (INCH/HR) = G.20

AREA-AVERAGED Ap = 0.10
NOTE: EFFECTIVE AREA IS USED AS THE TOTAL CONTRIBUTING AREA FOR ALL

CONFLUENCE ANALYSES.
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FLOW PROCESS FROM NODE 166.0C TO NORE 107.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<L
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 245.00 DOWNSTREAM (FEET) = 244.00

FLOW LENGTH(FEET) = 47.00 MANNING'S N = 0.013

ASS5UME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 7.32

PIPE FLOW VELOCITY = (TOTAL FLCW)/(PIPE CROSS SECTICN AREA)

GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 5.75

PIPE TRAVEL TIME (MIN.} = 0.11 Tc(MIN.) = 7.07

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 107.00 = 802.00 FRET.
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FLOW PROCESS FROM NODE 167.00 TO NODE 108.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KC
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 244.00 DOWNSTREAM(FEET} = 225.00
FLOW LENGTH(FEET) = 120.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 5.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 16.78

GIVEN PIPE DIAMETER{INCH) = 12.00 NUMBER OF PIPES = 1

PIPE~FLOW (CFS) = 5.75

PIPE TRAVEL TIME (MIN.) = 0.12 Tc(MIN.} = 7.19

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 108.00 = 922.00 FEET.
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FLOW PROCESS FROM NODE 108.00 TC NCDE 108.00 IS CODE = 10
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FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<L<K
>>USE TIME-OF-CONCENTRATICN NOMOGRAPH FOR INITIAL SUBAREA<<L

INITIAL SUBAREA FLOW-LENGTH(FEET) = 133.00
ELEVATION DATA: UPSTREAM(FEET) = 250.00 DOWNSTREAM({FEET) = 248.70

Tec = K*[ (LENGTE** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 8.619

* 25 YEAR RATINFALL INTENSITY(INCH/HR) = 3.544

SUBAREA Tc AND LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCS S0IL . AREA Fp Ap SCS8 Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

PUBLIC PARK D 0.07 0.20 0.850 15 8.62

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850

SUBARER RUNOFF (CFS} = .21

TOTAL AREA(ACRES) = G.o07 PEAK FLOW RATE (CFS8) = 0.21
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FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS COBE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<LJ
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 247.00 DOWNSTREAM (FEET) = 245,30
FLOW LENGTH(FEET) = 168.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 2.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.)} = 2.48

GIVEN PIPE DIAMETER{INCH) = 12.C0 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = .21

PIPE TRAVEL TIME (MIN.) = 1.13 Tc{MIN.} = 9.75

LONGEST FLOWPATEH FROM NODE 400.00 TO NODE 402.00 = 301.00 FEET.
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FLOW PROCESS FROM NODE 402.00 TC NODE 402.00 I5 CODE = @82
>>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc, <<<<<
>>>>>(AND COMPUTE INITIAL SUBAREA RUNOFF) <<<<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 163.00C
ELEVATION DATA: UPSTREAM(FEET) = 250.00 DOWNSTREAM(FEET} = 248.40

Te = K*[{LENGTE** 3.00)/(ELEVATION CHANGE)]**0.20
SUBARFA ANALYSIS USED MINIMUM Tc(MIN.) = 7.969

* 25 YEAR RAINFALL INTENSITY{INCH/HR) = 3.705

SUBAREA Tc AND LOSS RATE DATA{AMC 1II):

DEVELOPMENT TYPE/ 5CS5 SCIL AREA Fp Ap SCS Tc
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN {(MIN.)

SCHOCL D 0.23 0.20 0.600 75 7.587

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.600
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SUBAREA AREA {ACRES) = 0.23 INITIAL SUBAREA RUNOFF {CFS) = 0.74

*% ADD SUBARFA RUNOFF TO MAINLINE AT MAINLINE Tc:

MAINLINE Tc(MIN.) = .75

*# 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.305

SUBAREA AREA(ACRES) = 0.23 SUBAREA RUNOEFF (CEFS) = 0.66
EFFECTIVE AREA (ACRES) = 0.30 BAREA-AVERAGED Fm{INCE/HR) = 0.13
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.66

TOTAL AREA(ACRES) = 0.3 PEAK FLOW RATE (CFS) = 0.86
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FLOW PROCESS FROM NODE 402.00 TO NODE 402.00 IS CODE = 81

MAINLINE Tc(MIN.) = 9.75

* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.305
SUBAREA LOSS RATE DATA{AMC II):

DEVELOPMENT TYPE/ 8CS8 SOIL AREA Fp Ap 5CS

LAND USE GROUP (ACRES) (INCH/HR) {(DECIMAL} CN

COMMERCIAL D 0.11 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = (.20
SUBARFA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA(ACRES} = 0.11 SUBAREA RUNOFF{CFS) = 0.33
EFFECTIVE AREA(ACRES) = 0.41 AREA-AVERAGED Fm(INCH/HR) = (.10
AREA-AVERAGED Fp{INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.51
TOTAL AREA{ACRES) = 0.4 PEAK FLOW RATE (CFS) = 1.18

dk ok ko kA AR FAARAF A A A TR R A I kT hhFh bbb rdh bk d kb dhdrkdd sk dddhhhddb bkt

FLOW PROCESS FROM NODE 402.00 TO NODE 403.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 245.30 DOWNSTREAM(FEET) = 243.80
FLOW LENGTH(FEET) = 144.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 4,8 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 4.05

GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER CF PIPES = 1

PIPE-FLOW (CFS) = 1.18

PIPE TRAVEL TIME{MIN.) = 0.59 Te(MIN.) = 10.34

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 403.00 = 445.00 FEET.
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FLOW PROCESS FROM NODE 403.00 TC NODE 403.00 I5 CODE = 81

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

MAINLINE Tc{MIN.)} = 10.34

* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 3.197
SUBAREA LOSS RATE DATA(AMC Il;}:

DEVELOPMENT TYPE/ SC5 SOIL AREA Fp RAp 5CS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.12 0.20 0.2100 15
COMMERCIAL D 0.11 0.20 0.100 75
COMMERCIAL D 0.11 0.20 0.100 75
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.100

SUBAREA AREA (ACRES) = 0.34 SUBAREA RUNOFF (CF3) = 0.97

EFFECTIVE AREA {ACRES) = 0.75 AREA-AVERAGED Fm(INCH/HR) = 0.06



ARFA-AVERAGED Fp (INCH/HR) = 0.20 AREAR-AVERAGED Ap = 0.32
TOTAL AREA (ACRES) = 0.8 PEAK FLOW RATE (CFS) = 2.11
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FLOW PROCESS FROM NODE 403.00 TO NODE 108.00 IS CODE = 41

ELEVATION DATA: UPSTREAM(FEET) = 243.80 DOWNSTREAM(FEET) = 225.00
FLOW LENGTH(FEET) = 150.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCE PIPE IS 3.4 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.} = 11.70

GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CF3) = 2.11

PIPE TRAVEL TIME{MIN.)} = 0.21 Tc{MIN.) = 10.56

LONGEST FLOWPATH FROM NODE 400.00 TC WNODE 108.00 = 595.00 FEET.
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FLOW PROCESS FROM NODE 108.00 TO NODE 108.00 I5 CODE = 11

*% MAIN STREAM CONFLUENCE DATA **

STREAM ’ Q Tc Intensity Fp (Fm} Ap Ae HEADWATER
NUMBER (CFS) {MIN.) (INCH/HR) (INCH/HR) {(ACRES} NODE
1 2.11 10.56 3.160 90.20¢( 0.06) 0.32 0.8 400.00
LONGEST FLOWPATH FROM NODE 400.00 TC NODE 108.0C = 595,00 FEET.
** MEMORY BANK # 3 CONFLUENCE DATA **
STREAM o} TC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) {INCH/HR) (INCH/HR) (ACRES} NODE
1 5.75 7.19 3.928 0.20( 0.02) 0.10 1.6 100.00
LONGEST FLOWPATH FROM NCDE 100.00 TO NODE 108.00 = 922.00 FEET.
*+ PEAK FLOW RATE TABLE *¥
STREAM Q Tc Intensity Fp{Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 7.55 7.19 3.928 0.20( 0.03) 0.15 2.1 100.00
2 6.73 10.56 3.160 0.20( 0.03) 0.17 2.3 400.00
TOTAL AREA (ACRES) = 4.8
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 7.55 Tc{MIN.) = 7.18%6
RFFECTIVE ARERZ (ACRES) = 2.11 AREA-AVERAGED Fm{INCH/HR} = 0.03
AREA-AVERAGED Fp (INCH/HR) = (.20 AREA-AVERAGED Ap = 0.17
TOTAL AREA (ACRES) = 4.8
LONGEST FLOWPATH FROM NODE 10G.00 TO NCDE 108.00 = 8922.00 FEET.

*********************************'k******************************************

FLOW PROCESS FROM NODE 108.00 TO NCDE 109.00 Is CODE = 41

ELEVATION DATA: UPSTREAM(FEET) = 225.00 DOWNSTREAM (FEET) = 220.00
FLOW LENGTE (FEET) = 35.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 6.5 INCEES

PIPE-FLOW VELOCITY(FEET/SEC.) = 17.29
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GIVEN PIPE DIAMETER (INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW(CFS) = 7.55
PIPE TRAVEL TIME (MIN.) = 0.03 Tc(MIN.) = 7.22
LONGEST FLOWPATH FROM NODE 100.00 TO NOBE 109.00 = 957.00 FEET.
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FLOW PROCESS FROM NODE 109.00 TO NODE 109.00 IS CODE = 81

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

MAINLINE Tc (MIN.) = 7.22
% 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3,918
SUBAREA LOSS RATE DATA(AMC 1II):

DEVELOPMENT TYPE/ 5CS SOIL AREA Fp Ap SCs

LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.22 0.20 0.100 75
SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR)} = (.20
SUBAREA AVERAGE PERVIOQUS AREA FRACTICN, Ap = 0.100
SUBAREA AREA (ACRES) = 0.22 SUBAREA RUNOFF(CFS) = .77
EFFECTIVE AREA(ACRES) = 2.33 AREA-AVERAGED Fm (INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15
TOTAL AREA (ACRES) = 5.0 PEAK FLOW RATE(CFS) = 8.16

*******************************-}:-k-k****************‘*-k************************

FLOW PROCESS FROM NODE 1069.00 TO NODE 110.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 220.00 DOWNSTREAM(FEET) = 210.00
FLOW LENGTH(FEET) = 27.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 5.2 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 25.18

GIVEN PIPE DIAMETER{INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 8.16

PIPE TRAVEL TIME (MIN.) = 0.02 Tc(MIN.) = 7.24

LONGEST FLOWPATH FROM NODE 100.0C TO NODE 110.00 = 984.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NCDE 110.00 IS CODE = 12

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

-}r-k*******************************-}r******************-)f***********************

FLOW PROCESS FROM NODE 110.00 TO NODE 110.00 IS CORE = 10

**************************************'k-k*-}r****************************‘k**-)f**

FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 IS5 CODE = 21

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



>>USE TIME-CF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<Z

INITIAL SUBAREA FLOW-LENGTH(FEET) = 170.00
ELEVATION DATA: UPSTREAM(FEET) = 263.00 DCWNSTREAM(FEET} = 248.00

Te = K*[ {LENGTH** 3.00)/(ELEVATICN CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 6.123

* 25 YEAR RAINFALI INTENSITY(INCH/HR) = 4.301

SUBAREA Tc AND LOSS RATE DATA(AMC 1IT):

DEVELOPMENT TYPE/ SCS S50IL AREA Fp Ap S5C3 Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

PUBLIC PARK D 0.08 0.20 0.850 75 6.12

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp{INCH/HR} = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850

SUBAREA RUNOFF (CFS) = 0.30

TOTAL AREA(ACRES) = 0.08 PEAK FLOW RATE(CFS8}) = 0.30

************-k'k******';\'-.‘\--k-k-k*************-Jr*******‘k\*****-k***********************

FLOW PROCESS FROM NGCDE 501.00 TO NODE 110.00 IS CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<L
>>5>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 248.00 DOWNSTREAM(FEET) = 210.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 292.00 CHANNEL SLOPE = 0.1301
CHANNEL BASE(FEET) = 0.00 "Z" FACTOR = 2.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 1.50

* 25 YEAR RAINFALL INTENSITY({INCH/HR) = 4.046

SUBAREA LOSS RATE DATA(AMC II):

DEVELOPMENT TYPE/ SCs SOIL AREA Fp Ap 5CS

LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN

NATURAL FAIR COVER

"CHAPARRAL, BROADLEAF" D 0.13 0.20 1.000 81
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR} = 0.20

SUBAREA AVERAGE PERVIOUS AREAR FRACTICON, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.52
TRAVET, TIME THRU SUBAREAZ BASED ON VELOCITY (FEET/SEC.} = €.97
AVERAGE FLOW DEPTH(FEET) = 0.19 TRAVEL TIME(MIN.) = 0.7C

Te (MIN,) = 6.82

SUBAREA AREA (ACRES) = 0.13 SUBAREA RUNCFE (CF3) = 0.45
EFFECTIVE AREA (ACRES) = 0.21 AREA-AVERAGED Fm{INCH/HR) = 0.19
AREA-AVERAGED Ip (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.94
TOTAL AREA (ACRES) = 0.2 PEAK FLOW RATE({(CFS) = 0.73
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH (FEET) = 0.22 FLOW VELOCITY (FEET/SEC.) = 7.64
LONGEST FLOWPATH FROM NODE 500.00 TO NODE i10.00 = 462.00 FEET.

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

FLOW PROCESS FRCM NODE 110.00 TO NODE 110.00 IS CODE = 11

*% MAIN STREAM CONFLUENCE DATA **

STREAM Q TcC Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS3} (MIN.) {(INCH/HR) (INCH/HR) {(ACRES} NODE
1 0.73 6.82 4,046 0.20( 0.19) 0.94 0.2 5C00.00

LONGEST FLOWPATH FROM NODE 500.00 TO NODE 110.00 = 462.00 FEET.
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*+ MEMORY BANK # 1 CONFLUENCE DATA **

STREAM 0 Te  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS} (MIN.) (INCH/HR) (INCH/HR} (ACRES) NODE
1 8.16 7.24 3.913 0.20( 0.03) 0.15 2.3 100.00
2 7.22  10.61 3.151 0.20( ©0.03) 0.17 2.6 400.00
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 110.00 = 984.00 FEET.
*% PEAK FLOW RATE TABLE **
STREAM 0 Te  Intensity  Fp(Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 8.68 6.82 4.046 0.20( 0.04) 0.22 2.4 500.00
2 §.86 7.24 3.913 0.20( 0.04) C.21 2.5 100.00
3 7.78  10.61 3.151 0.20( 0.04) G.22 2.8 400.00
TOTAL AREA(ACRES) = 5.2

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:

PEAK FLOW RATE{CFS) = 8.86 Tc(MIN.) = 7.238
EFFECTIVE AREA (ACRES} = 2.54 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = (.21
TOTAL AREA (ACRES) = 5.2
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 110.00 = 984.00 FEET.
END OF STUDY SUMMARY:
TOTAL AREA (ACRES) = 5.2 TC(MIN.) = 7.24
EFFECTIVE AREA (ACRES) = 2.54 AREA-AVERAGED Fm(INCH/HR)= 0.04
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.215
PEAK FLOW RATE (CFS) = 8.86
*% PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp {Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCE/HR) (ACRES) NODE
1 8.68 6.82 4.046 0.20{ 0.04) 0.22 2.4 500.00
2 B.B6 7.24 3.913 0.20{ 0.04) 0.21 2.5 100.00
2.8 400.00

3 7.78 10.61 3.151 0.20{ 0.04) 0.22

END CF RATIONAL METHOD ANALYSIS



2 12.84 5.79 4.506
3 12.78 5.87 4.476
4 11.04 7.70 3

0.20( 0.05)
0.20( 0.05)

0.24
0.24

.784 0.20( 0.05) 0.25

W w

[NC I A b

END OF RATIONAL METHOD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDRCLOGY CRITERION)

(c) Copyright 1983-2008 Advanced Engineering Scoftware ({(aes)
Ver. 15.0 Release Date: 04/01/2008 ZLicense ID 1204

Analysis prepared by:

Adams-Streeter Civil Engineers, Inc.
15 Ccorporate Park
Irvine, CA 92606
949-474-2330

B R R R R R R R A R R R DESCRIPTION OF STUDY dhkkhkhkhkhkkdkkkkrkhhhdrddhkrdhikh

* PROPOSED CONDITION - AREA "D"

* 25-YEAR FREQUENCY STORM

* SOUTH SHORES CHURCH, DANA POINT, CA *
Bk ek ok ok kR kA ok kk ok ok k kR kk kTR h ok ke k ok kR Rk ok kR ok kA Ak ok h ok k ok hh ok hk ok kk AR A KR ok hok K
FILE NAME: S$SC-D-25.DAT
TIME/DATE OF STUDY: 19:15 09/19/2011

*

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

~=*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STCORM EVENT (YEAR} = 25.00
SPECIFIED MINIMUM PIPE SIZE{INCH) = 12.00
SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = 0.9%0

*DATA BANK RAINFALL USED*
* ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

*(JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETELOW MODEL*

HALF- CROWN TO STREET-CROSS5FALL: CURB GUTTER-GECMETRIES: MANNING
WIDTH CROSSFALL IN- / CUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. {FT) (FT) SIDE / SIDE/ WAY (FT) {FT) (E'T) (FT) (n)

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

1. Relative Flow-Depth = 0.00 FEET

as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth}*{Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN

OR EQUAL TC THE UPSTREAM TRIBUTARY PIPE.*
*[JSER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

Gk ok khhkkh R A AT R o b bk kT kA kAR I hhhdhdhdbd o drhdh kb d kb dbdhbhdrhdrhh kb hnhhdh bbbk hihkdhk

FLOW PROCESS FROM NODE 600.00 TO NODE 601.00 IS CODE = 21
>>»>>>RATICONAL METHOD INITIAL SUBAREA ANALYSIS<<<<L
>>USE TIME-QF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREZR FLOW-LENGTH(FEET) = 175.00
ELEVATION DATA: UPSTREAM(FEET) = 251.00 DOWNSTREAM({FEET) = 182.00

Tc = K*[ (LENGTH** 3.00)/{ELEVATICN CHANGE)]1**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = £.150
* 25 YEAR RAINFALL INTENSITY(INCH/HR) 4.744
SUBAREA Tc AND LOSS RATE DATA(AMC 1IT):



DEVELOPMENT TYPE/ sCs 30IL AREA Fp Ap SCs Tc

LAND USE GROUP {ACRES) (INCH/HR) {DECIMAL) CN (MIN.}
NATURAL POOR COVER
"CHAPARRAL, NARROWLEAF" D ¢.33 0.20 1.000 91 5.15
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNOFF (CF3S) = 1.35 :
TOTAL AREA(ACRES) = .33 PEAK FLOW RATE(CFS) = 1.35

hkhkdhkk kTR A h bk rhkhkhkkhhkFr AR dArh b kbbb kdrhkhb kb hdhddhrhhdrrdhdaodbbhbdhdkhwrhdhhdbhddrn

FLOW PROCESS FROM NODE 700.00 TO NODE 701.00 IS CCDE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 54.00
ELEVATICN DATA: UPSTREAM(FEET) = 239.00 DOWNSTREAM (FEET) = 224.00

Tc = K*[ (LENGTH** 3.00)/{ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000

* 25 YEAR RAINFALL INTENSITY{INCH/HR) = 4.824

SUBAREA Tc AND L0OSS RATE DATA(AMC 1II}):

DEVELOPMENT TYPE/ SC5 S0IL AREA Fp Ap 5CS Tec
LAND USE GROUP (ACRES) (INCH/HER) (DECTMAL) CN (MIN.)

NATURAL POOR COVER

"CHAPARRAL, NARROWLEAF™ D 0.15 0.20 1.000 91 5.00

SUBAREA AVERAGE PERVIOQOUS LOSS RATE, Fp(INCH/HR)}) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTICON, Ap = 1.000

SUBAREA RUNOFF (CEFS) = 0.79

TOTAL AREA{ACRES) = 0.19 PEARK FLOW RATE (CFS) = 0.79

hd ok hk ok Rk bk Ak A F A b Ak kd Rk dhh bk hkdhhhhhh bk dr kb hkdd kb hhhdhhhhhkhdkhh b hdbbddbddrtd

FLOW PROCESS FROM NODE BC0.C0 TC NODE 8C1.00 IS5 CODE = 21
>»>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<L
>>USE TIME-QF-CONCENTRATICN NOMOGRAPE FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 65.00
ELEVATICN DATA: UPSTREAM(FEET) = 244.00 . DOWNSTREAM (FEET) = 219.00
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**(.20
SUBAREA ANALYSTS USED MINIMUM Tc(MIN.) = 5.000
* 25 YEAR RAINFALL INTENSITY (INCH/HR) = 4.824
SUBAREA Tc¢ AND 1,0SS RATE DATA{AMC II):
DEVELOPMENT TYPE/ 5Cs SOIL AREA Fp Ap S5C5 Tc
LAND USE GROUP (ACRES) {INCE/HR) (DECIMAL) CN (MIN.)}
NATURAL POOR COVER
"CHAPARRAL, NARROWLEAF" D 0.16 0.20 1.000 g1 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = (.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNOFF (CFS) = 0.67
TOTAL RREA(ACRES) = 0.16 PEAK FLOW RATE(CFS) = 0.67
END OF STUDY SUMMARY:
TCTAL ARER (ACRES) = 0.2 TC(MIN.) = 5.00
EFFECTIVE AREA (ACRES) = 0.16 AREA-AVERAGED Fm(INCH/HR)= 0.20
AREA-AVERAGED Fp{INCH/HR) = 0.20 AREA~AVERAGED Ap = 1.000

PEAK FLOW RATE (CFS) = 0.67

END OF RATIONAL METHOD ANALYSIS




X. 100-YEAR HYDROLOGY CALCULATIONS

e Existing 100-Year

e Developed 100-Year
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

{¢) Copyright 1983-2002 Advanced Engineering Software (aes)
Ver. 8.0 Release Date: 01/01/2002 License ID 1204

Analysis prepared by:
Adams-Streeter Civil Engineers, Inc.
15 Corporate Park
Irvine, CA 92606
G49-474-2330

IR E R R R R S R R R R DESCRIPTION OF STUDY dhhkkdkhkhhdddhkdbhbdhkhrhdhird ik

* Q100 STORM EVENT *
* SOUTH SHORES CHURCH
* EXISTING CONDITIONS *

B L L R R R R E R TR R R R R R SRR TS s

FILE NAME: CHURCHEX.DAT
TIME/DATE OF STUDY: 15:01 08/24/2007

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

—-—*TIME-OF-CONCENTRATION MCDEL*--

USER SPECIFIED STORM EVENT (YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 6€.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = (.30
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION {AMC) IIT ASSUMED FOR RATIONAL METHOD*

*[JSER~DEFINED STREET-SECTICNS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT~/PARK- HEIGET WIDTH LIP HIKE FACTOR

NC. (FT) {FT) SIDE / SIDE/ WAY {F'T) {FT) (FT) (FT) {n)
i 30.0 20.0 0.018/0.018/0.020 .67 2.00 0.0313 0.167 0.0150
GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = 0.00 FEET
as {(Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S)

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
QR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*UJSER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

dkkkh ok ko hhk kA kA r hhhkkRA Ak bbbk kb b hbhhkdhkFdrhhdhhhdhhhbddhdddrhrhbdddbhrvdrddhddddd

FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<L
>>USE TIME-COF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) "78.00
ELEVATION DATA: UPSTREAM{FEET) = 274.60 DOWNSTREAM (FEET)

1
B
-
IS
e
(=]

Te = K*[{LENGTH** 3.00}/(ELEVATICN CHANGE)]**0.20
SUBARFA ANALYSIS USED MINIMUM Tc{MIN.) = 6.757
* 100 YEAR RAINFALL INTENSITY(INCH/HR}) = 5.207



SUBAREA Tc¢ AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5Cs Tc
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN (MIN.)

SCHOOL D 0.20 0.20 0.60 91 6.76

SUBAREA AVERAGE PERVICQUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIQUS ARERA FRACTION, Ap = 0.60

SUBAREA RUNOFF (CFS) = 0.92

TOTAL AREA (ACRES) = 0.20 PEAK FLOW RATE (CF3S) = 0.92

**-k*****-):-k-k******-k****-k****-k****-k**-k****-k-k*-k-k*******************************

FLOW PROCESS FROM NODE 101.00 TC NOBE 102.00 IS5 CCDE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<
>>»>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATICN DATA: UPSTREAM{FEET} = 272.20 DCWNSTREAM (FEET) = 264.50
FLOW LENGTH{FEET) = 126.00 MANNING'S N = (.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY(FEET/SEC.) = 5.83

{(PIPE FLOW VELOCITY CORRESPONDING TC NORMAL-DEPTH FLOW
AT DEPTH = 0.82 * DIAMETER)

GIVEN PIPE DIAMETER(INCH) = 4.00 NUMBER OF PIPES = 1
PIPE-FLOW({CFS} = 0.92

PIPE TRAVEL TIME (MIN.) = 0.36 Tc(MIN.} = 7.12

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 204.00 FEET.

*************************-k***‘k‘k-k*-}r-Qr-k-k*****-.Ir-k-k*‘)r‘k'i:'***************************

FLOW PRCCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 81

>>>>>ADDITION OF SUBAREA TC MAINLINE PEAK FLOW<<LL<

MAINLINE Tc (MIN) = 7.12

% 100 YEAR RAINFALL INTENSITY {INCH/HR) = 5.097

SUBAREZ 10SS RATE DATA (AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5C8

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

RESIDENTIAL

"5-7 DWELLINGS/ACRE" D 0.27 G.20 0.50 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.50

SUBAREA AREA (ACRES) = 0.27 SUBAREA RUNOQFF(CFS) = 1.21
EFFECTIVE AREA (ACRES) = 0.47 AREA-AVERAGED Fm({INCH/ER) = 0.11
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.54

TCOTAL AREA(ACRES) = 0.47 PEAK FLOW RATE(CFS) = 2.11

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

FLOW PROCESS FROM NODE 102.00 TO NODE 103.00 IS8 CODE = 51
>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<L
>>>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM({FEET) = 264.50 DOWNSTREAM (FEET) = 237.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 115.80 CHANNEL SILOPE = 0.2375
CHANNEL BASE (FEET) = 0.00 "Z" FACTOR = 1.000
MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 1.50
* 100 YEAR RAINFALL INTENSITY(INCH/HR} = 5.025
SUBAREA 1.0SS RATE DATA(AMC IZII):

DEVELOPMENT TYPE/ SCS S0IL AREA Fp Ap sCS

LAND USE GROUP {ACRES) {INCH/HR) {(DECIMAL) CN

RESIDENTIAL



P

*®

*

v, 4 DWELLING/ACRE" D 0.12 0.20 0.90 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.90

TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 2.37

TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 13.66
AVERAGE FLOW DEPTH({FEET) = 0.42 TRAVEL TIME {MIN.) G.14

Tc (MIN.} = 7.26

SUBAREA AREA (ACRE3S) = 0.12 SUBAREA RUNOFF (CFS) = 0.52
EFFECTIVE AREA(ACRES) = 0.59 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp{INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.62

TOTAL AREA(ACRE3) = 0.59 PEAK FLOW RATE (CFS) = 2.60

H

END OF SUBAREA CHANNEL FLOW HYDRAULICS:
DEPTH(FEET) = 0.43 FLOW VELQCITY{FEET/SEC.}) = 13.95
LONGEST FLOWPATH FROM NODE 10C.00 TO NODE 103.00 = 319.80 PEET.

hde ok k ok hkh kR R A kR I A Ik h Ak Fk Rk khhkhhhhhkkdhkhhkhhkhkhhkhdhhdhrdhdhhhkhdhdhkhhkhhkdkhdrdd

FLOW PROCESS FROM NODE 103.00 TO NODE 1C4.00 IS CODE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<<<L
>>>>>TRAVELTIME TERU SUBAREA (EXISTING ELEMENT) <<<<<

ELEVATICN DATA: UPSTREAM({FEET) = 237.00 DOWNSTREAM (FEET) = 227.50
CHANNEL LENGTH THRU SUBAREA(FEET} = 34.00 CHANNEL SLOPE = 0.279%4
CHANNEL BASE (FEET) = .00 "Z4" FACTOR = 1.000

MANNING'S FACTOR = 0.015 MAXIMUM DEPTH(FEET) = 1.5C

CHANNEL FLOW TERU SUBAREA{CFS) = 2.60

FLOW VELOCITY(FEET/SEC.) = 14.58 FLOW DEPTH(FEET) = 0.42

TRAVEL TIME (MIN.) = 0.04 Tc (MIN.) = 7.30

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 353.80 FEET.

ok ok ok khkkk kA FF AR ARN LR T bk kA h A hF AR A ARRA A A AT Ak d bbb rdb bk bbbk dbrddrhhdrhbhrhddrd

FLOW PROCESS FROM NODE 104.00 TC NODE 104.00 I3 CODE = 10

>5>»>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK # 1 <<<<<

*

*

T R T R A S A A e L 2 2 2 2 2 22 X TR R SR S S AR TSR S R L b

FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 IS CODE = 21

INITIAL SUBAREA FLOW-LENGTH(FEET) = 31.50

ELEVATION DATA: UPSTREAM(FEET) = 265.30 DOWNSTREAM (FEET) = 265.00
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)1**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 100 YEAR RATNFALL INTENSITY(INCH/HR) = 6.19%90
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCs SCOIL AREA Fp Ap 5CsS Tc
LAND USE GROUP (ACRES) (INCH/HR} (DECIMAL) CN (MIN.)
APARTMENTS D 0.07 0.20 0.20 91 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = (.20
SUBAREAR AVERAGE PERVIOUS AREA FRACTION, Ap = 0.20
SUBAREA RUNOFF (CFS) = 0.39
TOTAL AREA(ACRES) = 0.07 PEAK FLOW RATE (CF3) = 0.39

**********************'k*‘k-k-k-k*-k-k*-k*********1\-********************************

FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE = 41



>>»>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<K
>>5>>>USING USER~-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ZLEVATION DATA: UPSTREAM(FEET) = 263.00 DOWNSTREAM (FEET) = 262.50
FLOW LENGTH(FEET) = 24.90 MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.34

{(PIPE FLOW VELOCITY CORRESPONDING TO NORMAL-DEPTH FLOW
AT DEPTH = 0.82 * DIAMETER)

GIVEN PIPE DIAMETER (INCH} = 4.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.39

PIPE TRAVEL TIME{MIN.} = 0.12 Tec{MIN.) = 5.12

LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 = 56.40 FEET.

***********-k-k****~k‘k-):-k***-k-Jr*'k‘k-k-k********-k***‘;\"k'k*'k'k************************-k-k‘a\'

FLOW PROCESS FROM NODE 112.00 TO NODE 1064.00 IS CODE = 82
>>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc, <<<<<
>>>>> (AND COMPUTE INITIAL SUBAREA RUNOFF) <<<<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 102.10
ELEVATION DATA: UPSTREAM{FEEY) = 262.50 DOWNSTREAM(FEET) = 227.50

Te = K*[ {LENGTH** 3.00) /{ELEVATION CHANGE)i**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 6.190
SUBAREA Tc AND LOSS RATE DATA(AMC I1I1):

DEVELOPMENT TYPE/ SC5 S5O0IL AREA Fp Ap SCS Tc
LAND USE GROUP {(ACRES} (INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

" 4 DWELLING/ACRE" D 0.11 0.20 0.%0 91 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.90

SUBAREA AREA(ACRES) = 0.11 INITIAL SUBAREA RUNOFF (CFS) = 0.59

*% ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc:

MAINLINE Tc{MIN} = 5.12

* 100 YEAR RAINFALL INTENSITY({INCH/HR) = 6.126

SUBAREA AREA (ACRES) = C.11 SUBAREA RUNOFF (CF3) = 0.59
EFFECTIVE AREA{(ACRES) = 0.18 AREA-AVERAGED Fm(INCH/HR) = 0.13
ARFEA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.63

TOTAL AREA (ACRES) = 0.18 PEAK FLOW RATE (CF3) = 0.97

****************-k-}r***-.k**********-k*-k*'k***************************************

FLOW PROCESS FRCOM NCDE 104.00 TO NODE 104.00 IS CODE = 11

¥+ MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/ER) {ACRES)} NODE
1 0.97 5.12 6.126 0.20( 0.13) 0.63 0.2 110.00
LONGEST FLOWPATH FROM NODE 11C¢.0C TO NODE 104.00 = 56.40 FEET.
*% MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) ({INCH/HR) {ACRES) NODE

1 2.60 7.3C 5.004 0.20{ 0.12) 0.862 0.6 100.00



LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 353.80 FEET.

*% PEAK FLOW RATE TABLE **

STREAM Q Te Intensity Fp{Fm) Ap Ae HEADWATER
NUMBER (CFS} (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 3.22 5.12 6.126 0.20{ 0.12) 0.62 0.6 110.00
2 3.39 7.30 5.004 0.20{ 0.12) 0.62 0.8 100.60
TOTAL AREA(ACRES) = 0.77
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 3.3% Tc(MIN.) = 7.297
EFFECTIVE AREA (ACRES) = 0.77 AREA-AVERAGED Fm(INCH/HR) = 0.12
AREA-AVERAGED Fp(INCH/HR}) = 0.20 AREA-AVERAGED Ap = 0.62
TOTAL AREA(ACRES) = 0.77
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 353.80 FEET.

ok k ok kR Ak kA bk hk Ak kb kAR kv R Ak dh bk hkk kb b hkdrhdhhhddhdrhbhbtdbbdhkbddbdthkhdbdddhrtid

FLOW PROCESS FROM NODE 120.00 TC NODE 121.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<K
>>USE TIME-CF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<C

INITTIAL SUBAREA FLOW-LENGTH(FEET) = 33.70

ELEVATION DATA: UPSTREAM(FEET) = 265.30 DOWNSTREAM (FEET) = 264.60
Te = K*[{LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 5.000
* 100 YEAR RAINFALL INTENSITY{INCH/HR} = 6.190
SUBAREA Tc AND LCSS RATE DATA{AMC III):
DEVELOPMENT TYPE/ SCS SCIL AREA Fp Ap 5Cs Tc
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN (MIN.)
APARTMENTS b 0.06 0.20 0.20 91 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.20
SUBAREA RUNCFF (CF3) = 0.33
TOTAL AREA(ACRES) = 0.06 PEAK FLOW RATE(CFS) = 0.33

*******-}r********************************************************************

FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE = 82
>>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc, <<<<<
>>>>> (AND COMPUTE INITIAL SUBAREA RUNOFF)<<<<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 171.20
ELEVATION DATA: UPSTREAM(FEET) = 264.60 DOWNSTREAM (FEET) = 180.0¢C
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)!**0.20
SUBAREA ANALYSIS USED MINIMUM Tc{MIN.} = 5.000
* 100 YEAR RAINFALL INTENSITY(INCH/HR} = 6.190
SUBAREA Tc¢ AND LOSS RATE DATA (AMC IIT):
DEVELCPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
" 4 DWELLING/ACRE" D 0.39 ¢.z20 0.90 o1 5.00
SUBAREZ AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = (.90
SUBAREA AREA (ACRES} = 0.33 INITIAL SUBAREA RUNOFF(CFS) = 2.11

*+ ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc:
MAINLINE Tc(MIN) = 5.00



.

* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 6.190C

SUBAREA AREA (ACRES) = 0.39 SUBAREA RUNOFF (CF3) = 2.11
EFFECTIVE AREA (ACRES} = 0.45 AREA-AVERAGED Fm (INCH/HR} = 0.16
ARFEA-AVERAGED Fp{INCH/HR) = 0.20 AREA~-AVERAGED Ap = 0.81

TOTAL AREA (ACRES) = 0.45 PEAK FLOW RATE(CFS) = 2.44
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FLOW PROCESS FROM NODE 130.00 TO NODE 131.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<L
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FCR INITIAL SUBAREA<K

INITIAL SUBAREA FLOW-LENGTE (FEET) = 68.00
ELEVATION DATA: UPSTREAM(FEET) = 274.30 DOWNSTREAM{FEET) = 264.5C
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 5.000
* 100 YEAR RAINFALL INTENSITY (INCE/HR) = 6.190
SUBAREA Tc AND LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ SC8 350T%L AREA Fp Ap S5CS Tc
LAND USE GROUP {ACRES} (INCH/HR) {DECIMAL}) CN (MIN.)
RESIDENTIAL
"8-10 DWELLINGS/ACRE" D 0.09 .20 C.40 91 5.00C
SUBAREA AVERAGE PERVICUS L0OSS RATE, Fp(INCH/HR) = (.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.40
SUBAREA RUNOFF (CFS) = 0.49
TOTAL AREA(ACRES} = 0.09 PEAK FLOW RATE (CF3) = 0.49
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FLOW PROCESS FROM NODE 131.00 TO NODE 132.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<K<LKL
»>>>>>U8ING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 262.50 DOWNSTREAM (FEET) = 254.50
FLOW LENGTH({FEET) = 58.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.0 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 8.37

GIVEN PIPE DIAMETER (INCE) = 6.00 NUMBER OF PIPES = 1

PIFE-FLOW (CF3) = 0.49

PIPE TRAVEL TIME{MIN.) = 0.12 Tc(MIN.} = 5.12

LONGEST FLOWPATH FROM NODE 130.00 TC NODE 132.00 = 126.00 FEET.
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FLOW PROCESS FROM NODE 132.00 TG NODE 132.00 IS CODE = 81

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

MAINLINE Tc{MIN) = 5.12

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 6.130

SUBAREA LOSS RATE DATA(AMC TIT):

DEVELOPMENT TYPE/ SCS5 SOIL AREA Fp Ap S5CS

LAND USE GROUP (ACRES) (INCH/HR) {(DECIMAL) CN

RESIDENTIAL

".4 DWELLING/ACRE" D 0.09 G.z20 G.80 91
SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.9C

SUBAREA AREA (ACRES) = 0.09 SUBAREA RONOFF{CFS) = 0.48
EFFECTIVE AREA(ACRES) = .18 AREA-AVERAGED Fm{INCH/HR) = 0.13

AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.65



TOTAL AREA (ACRES) = 0.18 PEAK FLOW RATE(CFS) = 0.97
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FLOW PROCESS FROM NODE 132.00 TO NODE 133.00 IS CODE = 82
>»>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc,<<<<<
>>>>> (AND COMPUTE INITIAL SUBAREA RUNCFE) <<<<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 97.00C
ELEVATION DATA: UPSTREAM(FEET) = 254.50 DCWNSTREAM (FEET) = 225.00

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 5.000

* 100 YEAR RAINFALL INTENSITY (INCH/HR) 6.190

SUBAREA Tc AND LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ S5CS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

".4 DWELLING/ACRE" D 0.18 0.20 0.90 81 5.00

SUBARFEA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0,20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.90

SUBAREA AREA(ACRES) = 0.18 INITIAL SUBAREA RUNOFF (CFS) = 0.97

*% ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc:

MATINLINE Tc(MIN) = 5.12

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 6.130

SUBAREA AREA (ACRES) = .18 SUBAREA RUNOFF (CF3S) = 0.96
EFFECTIVE AREA (ACRES) = 0.36 BAREA~AVERAGED Fm{INCH/HR) = ©0.16
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.78

TOTAL AREA(ACRES) = 0.36 PEAK FLOW RATE (CFS) = 1.94
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FLOW PROCESS FROM NODE 140.00 TO NODE 141.00 IS CODE = 21

>5>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH (FEET) = 67.00
ELEVATION DATA: UPSTREAM(FEET) = 265.50 DOWNSTREAM(FEET) = 264.70
Tc = K¥{(LENGTH** 3.00)/(ELEVATION CHANGE) ] **0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.070
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 6.154
SUBAREA Tc AND LOSS RATE DATA(AMC TIITI):
DEVELOPMENT TYPE/ SCs SOIL AREA Fp Ap sCs Tc
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN (MIN.}
RESIDENTIAL
"5-7 DWELLINGS/ACRE" D .09 0.20 0.50 91 5.07
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOQUS AREA FRACTION, Ap = 0.5C
SUBAREA RUNOFF (CFS)} = 0.49
TOTAL AREA(ACRES) = 0.0% PEAK FLOW RATE(CFS) = .49
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FLOW PROCESS FROM NODE 141.00 TO NODE 142,00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<C<L
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 262.70 DCWNSTREAM (FEET) = 254.50



FLOW LENGTH({FEET)} = 88.50 MANNING'S N = (.013
DEPTH OF FLOW IN 6.0 INCH PIPE IS 2.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 7.18

GIVEN PIPE DIAMETER(INCH) = 6.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS} = 0.49

PIPE TRAVEL TIME{MIN.} = 0.21 Tc{MIN.} = 5.27

LONGEST FLOWPATH FROM NODE 140.00 TO NODE 142.00 = 155.50 FEET.
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FLOW PROCESS FROM NODE 142.00 TO NODE 143.C00 Is CORDE = 82

>>>>>ADD SUBAREA RUNGCFF TO MAINLINE, AT MAINLINE Tc, <<<<<
>>>>> (AND COMPUTE INITIAL SUBAREA RUNOFF) <<<<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 88.50
ELEVATION DATA: UPSTREAM(FEET) = 254,50 DOWNSTREAM(FEET) = 235.00
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]1**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 100 YEAR RAINFALL INTENSITY {(INCH/HR) = 6.190
SUBAREA Tc AND LOSS RATE DATA{AMC III}:
DEVELOPMENT TYPE/ SCS S0IL AREA Fp Ap SC8 Tc
LAND USE GROUP {ACRES) {INCH/HR) (DECIMAL} CN (MIN.)
RESIDENTIAL
¥ 4 DWELLING/ACRE" D 0.17 0.20 0.%C 91 5.00
SUBAREA AVERAGE PERVICUS LOSS RATE, Fp(INCH/HR} = 0.20
SUBAREA AVERAGE PERVIQUS AREA FRACTION, ap = 0.820
SUBAREA AREA{ACRES) = 0.17 INITIAL SUBAREA RUNOFF (CFS) = 0.92

** ADD SUBAREA RUNOFEF TO MAINLINE AT MAINLINE Tc:

MAINLINE Tc(MIN} = 5.27

* 100 YEAR RAINFALIL INTENSITY (INCH/HR) = 6.048

SUBAREA AREA (ACRES) = G.17 SUBAREA RUNOFF{CFS) = 0.5%0
EFFECTIVE AREA (ACRES) = .26 AREA-AVERAGED Fm(INCH/HR)} = 0.15
ARFA-AVERAGED Fp{INCH/HR) = 0.20 AREA-AVERAGED Ap = (.76

TOTAL AREA(ACRES) = 0.26 PEAK FLOW RATE{(CFS) = 1.38
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FLOW PROCESS FROM NODE 200.00 TO NCDE 201.00 IS CODE = 21

>>>>>RATIONAL METHCD INITIAL SUBAREA ANALYSIS<<<<K
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) =  132.00
ELEVATION DATA: UPSTREAM(FEET) = 265.00 DOWNSTREAM{FEET) = 235.00
Te = K*[ (LENGTH** 3.00)/{ELEVATION CHANGE)]**0.20
SURAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 6.190
SURAREA Tc AND LOSS RATE DATA (AMC III):
DEVELOPMENT TYPE/ SCS SOIL  AREA Fp Ap 3¢S Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL} CN {MIN.)
RESIDENTIAL ‘
" 4 DWELLING/ACRE" D 0.21 0.20 0.90 91 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREZA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.20
SUBAREA RUNOFF (CFS) = 1.14
TOTAIL AREXA{ACRES) = 0.21 PERK FLOW RATE(CFS) = 1.14
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FLOW PROCESS FROM NODE 210.00 TO NODE 2131.00 I8 CODE = 21
>>>>>RATIONAL METHEOD INITIAL SUBAREA ANALYSIS<<LK
>>USE TIME-OF-CONCENTRATION NOMCGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH{FEET} = 87.30
ELEVATION DATA: UPSTREAM (FEET) = 251.00 DOWNSTREAM(FEET) = 216.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 6.190

SUBAREA Tc¢ AND LOSS RATE DATA(AMC IIT):

DEVELOPMENT TYPE/ SC8 S50IL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN (MIN.)

RESIDENTIAL

.4 DWELLING/ACRE"™ D 0.32 0.20 (.90 51 5.00

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp({INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0,80

SUBRREA RUNOFF (CFS) = 1.73

TOTAL AREA{ACRES) = 0.32 PEAK FLOW RATE{CFS) = 1.73
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FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSTS<<<<<
>>USE TIME-CF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K

INITIAL SUBAREA FLOW-LENGTH{FEET) = 172.00
ELEVATION DATA: UPSTREAM{FEET) = 265.80 DOWNSTREAM(FEET) = 251.00

Tec = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc({MIN.) = 5.000

* 100 YEAR RAINFALL INTENSITY{INCH/ER) = 6.190

SUBAREA Tc AND LOSS RATE DATA(AMC IIL):

DEVELOFMENT TYPE/ 5CS S0IL AREA Fp Ap 5CS Tc
LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN (MIN.)

CONDOMINIUMS D 0.19 0.20 G.35 91 5.00

SUBAREZ AVERAGE PERVIOUS LOS3 RATE, Fp{INCH/HR) = 0.20

SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.35

SUBAREA RUNGFF (CFS) = 1.05

TOTAL AREA(ACRES) = 0.19 PEAK FLOW RATE (CFS) = 1.05
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FLOW PROCESS FROM NODE 301.00 TO NODE 301.00 IS CODE = 81

MAINLINE Tc (MIN) = 5.00

* 100 YEAR RAINFALL INTENSITY{INCH/HR) = &.19%90

SUBAREA L0OSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SCIL AREA Fp Ap 5CS

LAND USE GROUP {ACRES} (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.11 0.20 0.10 81
SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR} = (.20
SUBAREZ AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.11 SUBAREA RUNOFF (CF3) = 0.61
EFFECTIVE AREA (ACRES) = 0.30 AREA-AVERAGED Fm(INCH/HR} = 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.26

TOTAL AREA(ACRES) = 0.30 PEAK FLOW RATE (CEF3) = 1.66
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FLOW PROCESS FROM NODE 301.00 TO NOCDE 302.00 IS CODE = 41
>>>>>COMPUTE PIPE~-FLOW TRAVEL TIME THRU SUBAREA<<<<K
>>>>>USING USER-SPECIFIED PIPESIZE ({EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 249.00 DOWNSTREAM({FEET) = 247.00
FLOW LENGTH(FEET) = 101.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 4.9 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 5.52

GIVEN PIPE DIAMETER{INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS3) = 1.66

PIPE TRAVEL TIME (MIN.) = 0.31 Tc (MIN.) = 5.31

LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 = 273.00 FEET.
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FLOW PROCESS FROM NODE 302.00 TO NODE 362.00 I8 CODE = 81

MAINLINE Tc{MIN) = 5.31

+ 100 YEAR RAINFALL INTENSITY{INCH/HR) = 6.033

SUBAREZ LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS8 S50IL AREA Fp Ap SCS

LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.12 0.20 0.10 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 0.12 SUBAREA RUNOFF (CFS)} = 0.65
EFFECTIVE AREA(ACRES) = 0.42 AREA-AVERAGED Fm(INCH/HR) = 0.04
AREA-AVERAGED Fp{INCH/HR} = 0.20 AREA-AVERAGED Ap = 0.2Z1
TOTAL AREA(ACRES) = 0.42 PEAK FLOW RATE (CFS} = 2.26
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FLOW PROCESS FROM NODE 302.00 TO NODE 303.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KL
>>>>>US8ING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 247.00 DOWNSTREAM (FEET) = 245.00
FLOW LENGTE (FEET) = 101.50 MANNING'S N = 0.013

DEPTE OF FLOW IN 12.0 INCH PIPE IS 5.8 INCHES

PIPE-FLOW VELOCITY{FEET/SEC.) = 5.87

GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW{CFS) = 2.26

PIPE TRAVEL TIME (MIN.)} = 0.28 Tc(MIN.) = 5.59

LONGEST FLOWPATH FROM NODE 300.00 TO NODIm 303.00 = 374.50 FEET.
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FLOW PROCESS FROM NODE 303.00 TO NODE 363.00 IS CODE = 10
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FLOW PROCESS FROM NODE 310.00 TO NODE 311.C0 I35 CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<




—

INITIAL SUBAREA FLOW-LENGTH(FEET) = 141.00

ELEVATION DATA: UPSTREAM(FEET) = 252.50 DOWNSTREAM(FEET) = 249.80
Tec = K*[(LENGTH** 3.00)/(ELEVATION CHANGE}]1**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.489
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.806
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ 5Cs SOIL AREA Fp Ap 5Cs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
RESIDENTIAL
"]l DWELLING/ACRE" D 0.23 0.20 0.80 91 7.49
SUBAREA AVERAGE PERVIQUS L.OSS RATE, Fp{INCH/HR} = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTICN, &p = 0.80
SUBAREA RUNOFF (CFS) = 0.98
TOTAL AREA(ACRES) = 0.23 PEAK FLOW RATE (CFS) = 0.98
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FLOW PROCESS FROM NODE 311.00 TOC NODE 311.00 IS CODE = 81

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

MAINLINE Tc (MIN)} = 7.49

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.8306
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 5C8 SOIL AREA Fp Ap sCs

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.11 0.20 G.1¢C 91
SUBAREA AVERAGE PERVICUS LOSS RATE, Fp{INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTICON, Ap = 0.10

SUBAREA AREA(ACRES) = 0.11 SUBAREA RUNCOFF(CFS3) = 0.48
EFFECTIVE AREA(ACRES) = 0.34 AREA-AVERAGED Fm(INCH/HR) = 0.11
AREA-AVERAGED Fp(INCH/HR}) = 0.20 AREA-AVERAGED Ap = 0.57

TOTAL AREA(ACRES) = 0.34 PEAK FLOW RATE (CFS) = 1.47
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FLOW PROCESS FROM NODE 311.00 TO NODE 303.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<L
»>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

1l
il

ELEVATION DATA: UPSTREAM(FEET) = 247.80 DOWNSTREAM (FEET) = 245.00

FLOW LENGTH{FEET) = 26.00 MANNING'S N = 0.013

DEPTH OF FLOW IN B.0 INCH PIPE IS 3.5 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 10.11

GIVEN PIPE DIAMETER(INCH) = 8.00 NUMBER OF PIPES = 1
PIPE~FLOW(CFS) = 1.47

PIPE TRAVEL TIME (MIN.) = 0.04 Tc(MIN,) = 7.53

LONGEST FLOWPATH FROM NODE 310.00 TO NODE 303.00 = 167.00 FEET.
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FLOW PROCESS FROM NODE 303.00 TC NODE 303.00 IS5 CODE = 11

** MATN STREAM CONFLUENCE DATA **

STREAM 0] Tc Intensity Fp{Fm) Ap he HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES} NODE
1 1.47 7.53 4.891 0.20( 0.11) 0.57 0.3 310.00

LONGEST FLCWPATH FROM NODE 310.0C TO NODE 303.00 = 167.00 FEET.



*% MEMORY BANK # 2 CONFLUENCE DATA **

STREAM Q Tc Intensity Fp {Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 2.26 5.59 5.886 0.20( 0,04y 0.21 0.4 300.00
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 303.00 = 374.50 FEET.
*% PEAK FLOW RATE TABLE **
STREAM o Te Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER {CFS) {(MIN.} (INCH/HR) (INCH/HR) (ACRES) NOCDE
1 3.58 5.59 5.886 0.20( 0.07) 0.35 0.7 300.00
2 3.34 7.53 4.891 0.20( 0.07) 0.37 0.8 310.00
TOTAL AREA(ACRES) = 0.76
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 3.58 Tc(MIN.} = 5.588
EFFECTIVE AREA (ACRES) = 0.67 AREA-AVERAGED Fm({INCH/HR) = (.07
AREA-AVERAGED Fp(INCH/HR} = 0.20 AREA-AVERAGED Ap = .37
TOTAL AREA (ACRES) = 0.76
LONGEST FLOWPATH FROM NODE 300.00 TO NOCDE 303.00 = 374.50 FEET.
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FLOW PROCESS FROM NODE 303.00 TO NODE 403.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<L
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 245,00 DOWNSTREAM(FEET) = 225.70
FLOW LENGTH (FEET) = 81.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 3.8 INCHES

PIPE~FLOW VELOCITY(FEET/SEC.} = 16.78

GIVEN PIPE DIAMETER{INCH) = 12.00 NUMBER OF PIPES = 1
PIPE~FLOW(CF3) = 3.58

PIPE TRAVEL TIME (MIN.) = c.08 Tc (MIN.} = 5.67

LONGEST FLOWPATH FROM NODE 300.00 TO NCDE 403.00 = 455.50 FEET.
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FLOW PROCESS FROM NODE 403.00 TO NODE 403.00 IS CODE = 81

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

MATINLINE Tc (MIN) = 5.67
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.845
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ S5CS S0OIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) {INCH/ER) (DECIMAL) CN

RESTIDENTIAL

" .4 DWELLING/ACRE"™ D 0.05 0.20 0.90 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR}) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.90
SUBAREAR AREA (ACRES) = 0.05 SUBAREA RUNOFF (CFS) = 0.25
EFFECTIVE AREA (ACRES) = 0.72 AREA-AVERAGED Fm{INCH/HR} = (.08
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = (.39
TOTAL AREA (ACRES) = 0.81 PEAK FLOW RATE(CF3) = 3.75
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FLOW PROCESS FROM NODE 403.00 TC NODE 403.00 IS CODE = 10

>>>>>MAIN-STREAM MEMORY COPIED ONTC MEMORY BANK # 3 <<<<<
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FLOW PROCESS FROM NODE 400.00 TO NCDE 401.00 IS CODE = 21

>>>>>RATIONAL, METEOD INITIAL SUBAREA ANALYSIS<<L<<
>>USE TIME-QOF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 62.00
ELEVATICON DATA: UPSTREAM(FEET) = 275.20 DOWNSTREAM(FEET) = 273.00
Te = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 100 YEAR RAINFALL INTENSITY{INCH/HR) = £€.190
SUBAREZA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMERNT TYPE/ SCS S0IL AREA Fp Ap 5Cs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN {MIN.)
COMMERCIAL D 0.10 .20 0.10 91 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.10
SUBAREA RUNOFF{CFS5) = 0.56
TOTAL AREA(ACRES) = C.10 PEAK FLOW RATE(CFS} = 0.56
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FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS CODE = 82
>>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc, <<<<<
>>>>> (AND COMPUTE INITIAL SUBAREA RUNOET) <<<<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 509.00
ELEVATION DATA: UPSTREAM(FEET) = 273.00 DOWNSTREAM(FEET) = 250.50

Te = K*[{LENGTH** 3.00}/(ELEVATION CHANGE)]**0.20

SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = €.862

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.229

SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS8 SOIL AREA Fp Ap SCS8 Te

LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN (MIN.)

COMMERCIAL b 2.03 6.20 0.10 91 6.86

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.20

SUBAREA AVERAGE PERVIOUS ARER FRACTION, Ap = 0.10

SUBAREA AREA (ACRES) = 2.03 INITIAL SUBAREA RUNOQFF(CFS) = 9.52

*% ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc:

MAINLINE Tc(MIN) = 5.00

* 100 YEAR RAINFALL INTENSITY(INCH/ER) = 6.190

SUBAREA AREA (ACRES) = 2.03 SUBAREA RUNOFF (CFS) = 11.27
EFFECTIVE AREA(ACRES) = 2.13 AREA~AVERAGED Fm{INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = (.10

TOTAL AREA(ACRES) = 2.13 PEAK FLOW RATE(CFS) = 11.83
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FLOW PROCESS FROM NODE 402.00 TO NODE 403.0C IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<L<<K
>>>>>U8ING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 243.60 DOWNSTREAM (FEET) = 225.70
FLOW LENGTH (FEET) = 123.30 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 9.1 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 18.60




GIVEN PIPE DIAMETER{INCH) = 12.00 NUMBER CF PIPES = 1

PIPE-YLOW (CFS) = 11.83
PIPE TRAVEL TIME (MIN.) = .11 Tc (MIN.) = 5.11
LONGEST FLOWPATH FROM NODE 4C0.00 TO NODE 403.00 = 185.30 FEET.
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FLCW PROCESS FROM NODE 403.00 TO NODE 403.00 IS CCDE = 11

>>>>>CONFLUENCE MEMCRY BANK # 3 WITH THE MAIN~STREAM MEMORY<<<<<

*% MAIN STREAM CONFLUENCE DATA **

STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NCDE
1 11.83 5.11 6.133 0.20( 0.02) 0.10 2.1 400.00
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 403.00 = 185.30 FEET.
** MEMORY BANK # 3 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp{Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NQODE
1 3.75 5.67 5.845 0.20( 0.08) 0.3¢ 0.7 300.00
2 3.4% 7.61 4.866 0.20( 0.08) 0.41 0.8 310.00
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 403.00 = 455,50 FEET.
*+ PEAK FLOW RATE TABLE **
STREAM Q TC Intensity Fp (Fm) Ap Re HEADWATER
NUMEBER (CFS) (MIN.) (INCH/HR) {INCH/HR) (ACRES} NODE
1 15.38 5.11 6.133 0.20( 0.03) 0.17 2.8 400.00
2 15.02 5.67 5.845 0.20( 0.03) 0.17 2.9 30C.00
3 12.87 7.61 4.866 0.20( 0.04) 0.18 2.5 310.00
TOTAL AREA{ACRES) = 2.94
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 15.38 Tc(MIN.) = 5.110
EFFECTIVE AREA (ACRES) = 2.78 AREA-AVERAGED Fm(INCH/HR) = 0.03
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.17
TOTAI AREA(ACRES) = 2.94
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 403.00 = 455,50 FEET.
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FLOW PROCESS FRCM NODE 403.00 TO NODE 404.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<ILK
>>>>>{JSING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM{FEET} = 225.70 DOWNSTREAM(FEET) = 209.30
FLOW LENGTH({FEET) = 79.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 9.8 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 22.35

GIVEN PIPE DIAMETER(TINCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 15.38

PIPE TRAVEL TIME {(MIN.) = .06 Tc (MIN.) = 5.17

LONGEST FLOWPATH FROM NODE 300.00 TC NODE 404.00 = 534.50 FEET.
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FLOW PROCESS FRCM NODE 404.0C TO NODE 502.00 IS5 CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<L<L
>>>>>»0US5ING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

i
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ELEVATION DATA: UPSTREAM(FERET) = 211.0C DOWNSTREAM(FEET) = 210.50

FLOW LENGTH(FEET} = 10.00 MANNING'S N = 0.013
ASSUME FULL-FLOWING PIPELINE
PIPE-FLOW VELOCITY (FEET/SEC.) = 10.96

(PIPE FLOW VELOCITY CORRESPONDING TO NORMAL-DEPTH FLOW
AT DEPTH = (.82 * DIAMETER)

GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE~-FLOW(CFS) = 15.38

PIPE TRAVEL TIME {MIN.) = 0.02 Tc (MIN.) = 5.18

LONGEST FLOWPATH FRCM NODE 300.00 TO NODE 502.00 = 544.50 FEET.
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FLOW PROCESS FRCM NODE 0.00 TO NODE 0.00 IS CODE = 12
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FLOW PROCESS FROM NODE 502.00 TC NODE 502.00 I3 CODE = 10
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FLOW PROCESS FROM NODE 500.00 TO NCDE 501.00 Is CODE = 21
>>>»>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<L<<
»>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITTAL SUBAREA<<

INITIAL SUBAREA FLCW-LENGTH (FEET) = 143.00
ELEVATION DATA: UPSTREAM(FEET) = 263.50 DOWNSTREAM(FEET) = 252.00
Te = K*[ (LENGTH** 3.00)}/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 5.869
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.741
SUBAREA Tc AND LOSS RATE DATA(AMC IIT):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS Tc
LAND USE GROUP (ACRES) (INCH/HR) {DECIMAL} CN (MIN.)
RESIDENTIAL
¥.4 DWELLING/ACRE" D 0.07 0.20 0.90 91 5.87
SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.30
SUBAREA RUNOFF (CFS) = 0.35
TOTAL AREA(ACRES) = 0.07 PEAK FLOW RATE (CF3) = 0.35
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FLOW PROCESS FROM NODE 501.00 TC NODE 502.00 IS CODE = 82

>>>>>ADD SUBAREZA RUNOFF TO MAINLINE, AT MAINLINE Te¢, <<<<<
>>»>>> (AND COMPUTE INITIAL SUBAREA RUNOFF) <<<<<

INITIAL SUBAREA FLOW-LENGTH({FEET) = 336.00
ELEVATION DATA: UPSTREAM{FEET) = 252.00 DOWNSTREAM(FEET) = 210.50

Te = K¥[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.581
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 4.876
SUBAREA Tc¢ AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ 5CS S0IL AREA Fp Ap SCS Tc
LAND USE GROU? (ACRES) {INCH/HR) (DECIMAL) CN (MIN.)
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RESIDENTIAL

" .4 DWELLING/ACRE" D 0.24

0.20 0.

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/ER) = 0.20

SUBAREZ AVERAGE PERVIOUS AREA FRACTION, Ap =
SUBAREA AREA (ACRES) = 0.24

*% ADD SURAREA RUNOFF TO MAINLINE AT MAINLINE
MAINLINE Tc(MIN)} = 5.87

* 100 YEAR RAINFALL INTENSITY{INCH/HR) =
SUBAREA AREA (ACRES) = 0.24
EFFECTIVE AREA (ACRES) = 0.31
AREA-AVERAGED Fp (INCH/HR} =
TOTAL AREA (ACRES) = 0.31

0.20 AREA-AVERAGED Ap =
PEAK FLOW RATE(CFS) =

0.%0

Tc:

5.741
SUBAREA RUNOFF{CF5) =
AREA-AVERAGED Fm(INCH/HR) = 0.18
0.90

90 21 7.

INITIAL SUBAREA RUNOFF(CFS) = 1.01

1.20

1.55

58
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FLOW PROCESS FROM NODE 502.00 TO NODE

502.0C IS CODE

= 11

*%* MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp{Fm} Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 1.55 5,87 5.741 0.20( 0.18) 0.90 0.3 500.00
LONGEST FLOWPATH FROM NODE 500.0C TQ NODE 502.00 = 143.00 FEET.
** MEMORY BANK # 1 CONFLUENCE DATA **
STREAM 8] Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 15.38 5.18 6.095 0.20( 0.03) 0.17 2.8 400.00
2 15.02 5.74 5.807 0.20{ 0.03) 0.17 2.9 306.00
3 12.87 7.69 4.844 0.20( 0.04) 0.18 2.9 316.00
LONGEST FLOWPATH FROM NCDE 300.00 TC NCDE 502.00 = 544 .50 FEET.
*% PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp {Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) {(INCH/HR) (INCH/HR) {ACRES} NODE
1 16.83 5.18 6.005 0.20( 0.05) 0.23 3.1 400.00
2 16.56 5.74 5.807 0.20( 0.05) 0.24 3.2 300.00
3 16.43 5.87 5.741 0.20{ 0.05) 0.24 3.2 500.00
4 14.17 7.69 4.844 0.20( 0.05) 0.25 3.2 310.00
TOTAL AREA (ACRES) = 3.25
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PERK FLOW RATE (CF3) = 16.83 Tc(MIN.) = 5.185
EFFECTIVE AREA (ACRES) = 3.05 AREA-AVERAGED Fm(INCH/ER) = 0.05
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.24
TOTAL AREA{ACRES) = 3.25
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 502.00 = 544,50 FEET.
END OF S5TUDY SUMMARY:
TOTAL AREA (ACRES) = 3.25 TC(MIN.) = 5.18
EFFECTIVE AREA (ACRES) = 3.05 AREA-AVERAGED Fm(INCH/HR)= (.05
AREA-AVERAGED Fp {INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.23
PEAK FLOW RATE (CFS} = 16.83
*% PEAK FLOW RATE TABLE **
STREAM Q e Intensity Fp {Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR}) {ACRES) NODE
1 16.83 5.18 6.095 0.20( 0.05) 0.23 3.1 400.00
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16.56 5.74 5.807
16.43 5.87 5,741
14.17 7.69 4.844

0.20( 0.05) 0.24
0.24
0.20{ 0.05) 0.25

0.20( 0.05)

RATIONAI METHCD ANALYSIS
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RATIONAL METHCD HYDROLOGY COMPUTER PROGRAM PACKAGE
{(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION)

{c) Copyright 18%83-2008 Advanced Engineering Software (aes)
Ver. 15.0 Release Date: 04/01/2008 License ID 1204

Analysis prepared by:
Adams-Streeter Civil Engineers, Inc.
15 Corporate Park
Irvine, CA 92606
949-474-2330

dhdhkhkdkhkhkhkrThhxkhhrhddhdkdix DESCRIPTION OF STUDY khkdkArhhdkhkhkhd bk kTR hhkhrrdk

* 100-YEAR FREQUENCY *
* AREAS A, B, AND C *
* SOUTH SHORES CHURCH, DANA POINT *

B R L R R R R R R R E R R R

FILE NAME: SSC-A-B.DRAT
TIME/DATE OF STUDY: 13:43 02/13/2012

wm*TIME-QF~CONCENTRATION MODEL*--

USER SPECIFIED STCRM EVENT(YEAR) = 100.00

SPECIFIED MINIMUM PIPE STIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = (.95
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) IITI ASSUMED FOR RATIONAL METHOD*

*JSER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL*

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR
NO. (FT) (FT} SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n)
1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:

1. Relative Flow-Depth = (.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb)
2. (Depth)* (Velocity) Constraint = 6.0 (FT*FT/S)

*3TZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.*
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED
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FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<L<<<L
>>USE TIME-QOF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<
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INITIAL SUBAREA FLOW-LENGTH(FEET) = 240.00

ELEVATION DATA: UPSTREAM(EZEET) = 274,00 DOWNSTREAM(FEET) = 265.00
Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.250
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 6.017
SURAREAR Tc¢ AND LOSS RATE DATA(AMC IIT):
DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCSs Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECTMAL) CN (MIN.)
COMMERCIAL D 0.06 6.20 0.100 ol 5.25
SUBAREZ AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = (.100
SUBAREZR RUNOFF (CFS) = 0.32
TOTAL AREA(ACRES) = 0.06 PEAK FLOW RATE (CFS3) = 0.32
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FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>»USING USER-SPECIFIEDR PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM{FEET) = 263.00 DOWNSTREAM (FEET) = 261.00
FLOW LENGTH(FEET)} = 127.0¢C MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 2.2 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.28

GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 0.32

PIPE TRAVEL TIME (MIN.) = 0.64 Tc{MIN.) = 5.89

LONGEST FLOWPATH FROM NODE 100.00 TO NCDE 102.00 = 367.00 FEET.
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FLOW PRCCESS FROM NCDE 102.00 TO NODRE 102.00 I8 CODE = 81

MAINLINE Tc(MIN.) = 5.89

* 100 YEAR RAINFALL INTENSITY{INCH/HR) = 5.631
SUBAREA I.0SS RATE DATA({AMC III):

DEVELOPMENT TYPE/ SCS S0IL AREA Fp Ap 5C5

LAND USE GRCUP (ACRES) {INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.44 0.20 0.100 21
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.20

SUBARREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBAREAR AREA(ACRES) = 0.44 SUBAREA RUNOFF (CFS) = 2.22
EFFECTIVE AREA (ACRES) = 0.50 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR)}) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 0.5 PEAK FLOW RATE (CES) = 2.52
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FLOW PROCESS FROM NODE 102.00 TO NODE 102.00 IS CODE = 81

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

MAINLINE Tc{MIN.) = 5.89
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.631
SUBAREA LOSS RATE DATA(AMC ITI):
DEVELOPMENT TYPE/ 5Cs SOIL AREA Fp Ap 5CS
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN
COMMERCTIAL D .12 0.20 0.10¢C o1

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
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SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0,100

SUBAREA AREA (ACRES) = 0.12 SUBAREA RUNOFF (CFS) = 0.61
EFFECTIVE AREA (ACRES) = 0.62 AREA-BVERAGED Fm(INCH/HR) = (.02
AREA-AVERAGED Fp (INCH/ER} = 0.20 AREA-AVERAGED Ap = 0,10

TOTAL AREA (ACRES) = 0.6 PEAK FLOW RATE(CFS) = 3.13
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FLOW PROCESS FROM NODE 102.00 TC NODE 103.00 IS CODE = 41
>>>>»>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<<<<L
>>»>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 261.00 DOWNSTREAM (FEET) = 259.50
FLOW LENGTH(FEET) = 45.00C MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 6.0 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.05

GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 3.13

PIPE TRAVEL TIME{MIN.) = 0.09 Tc{MIN.) = 5.89

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 103.00 = 412,00 FEET.
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FLOW PROCESS FROM NODE 103.0C TO NODE 103.00 Is CODE = 81

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

MAINLINE Tc(MIN.} = 5.99

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.580

SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP {ACRES) (INCH/HR) {DECIMAL) CN

COMMERCIAL D 0.05 0.20 0.100 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBARER AVERAGE PERVIQUS ARER FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.05 SUBAREA RUNCFF (CFS) = 0.25
EFFECTIVE AREA(ACRES) = 0.67 AREA-AVERAGED Fm(INCH/HR} = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA{ACRES) = 0.7 PEAK FLOW RATE (CFS) = 3.35
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FLOW PROCESS FROM NODE 103.00 TO NODE 103.00 IS CODE = 82
>>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE T¢,<<<<<
>>>>> (AND COMPUTE INITIAL SUBAREA RUNCOFE) <«<<<<

INITIAL SUBAREA FLOW-LENGTH(LFEET) = 166.00
ELEVATION DATA: UPSTREAM(FEET) = 275.50 DOWNSTREAM(FEET) = 265,50
Tc = K*[ (LENGTH** 3.00)/(ELEVATICN CHANGE}]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc({MIN.) = 5.000
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 6.187
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ S5CS S0IL AREA Fp Ap sCS8 Tc
LAND USE GRCUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL D 0.16 0.20 0.100 91 5.00
SURAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.16 INITIAL SUBAREA RUNOFFE (CFS) = 0.89

** ADD SUBAREA RUNOFF TO MAINLINE AT MAINLINE Tc:



MAINLINE Tc{MIN.} = 5,99

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.580

SUBAREA AREA (ACRES) = 0.16 SUBAREA RUNOFF{CFS) = 0.80
EFFECTIVE AREA(ACRE3) = 0.83 AREA-AVERAGED Fm{INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/ER} = 0.20 AREA-AVERAGED Ap = 0.10

TOTAL AREA (ACRES) = 0.8 PEAX FLOW RATE (CKFS) = 4.15
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FLOW PROCESS FROM NODE 103.00 TO NODE 104.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<C
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 259.50 DOWNSTREAM(FEET) = 259.00
FLOW LENGTH(FEET} = 200.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 3.23

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 4.15

PIPE TRAVEL. TIME (MIN.) = 1.03 Tc(MIN.) = 7.02

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 104.00 = 612.00 FEET.

-}r*********-k-k-k-k****-k*************-k*-Ir*-k-k-k-k-k*'k*********************************

FLOW PROCESS FROM NODE 104.00 TO NODE 104.00 IS CODE = 8§81

MAINLINE Tc(MIN.) = 7.02

* 100 YEAR RAINFALI INTENSITY (INCH/HR} = 5.094
SUBAREA LOSS RATE DATA (AMC III):

DEVELOPMENT TYPE/ 3CS SO0IL AREA Fp Ap SCS

LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.26 0.20 0.100 91
COMMERCTIAL D 0.25 0.20 0.100 91
COMMERCIAL D 0.41 0.20 0.100 91
SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = (.20
SUBAREA AVERAGE PERVIOQUS AREA FRACTION, Ap = 0.100

SUBAREA AREA{ACRES) = 0.92 SUBAREA RUNCFF (CFS3) = 4.20
EFFECTIVE AREA (ACRES) = 1.75 AREA-AVERAGED Fm{INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 1.8 PEAK FLOW RATE{CFS) = 7.99

****************************************-k-k***'k'k-Jr-}r-k-k-k-k***********************

FLOW PROCESS FROM NODE 104.00 TO NODE 105.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<KK
>>>>>USING USER~SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 259.00 DOWNSTREAM(FEET) = 248.50C

FLOW LENGTH(FEET) = 143.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 6.6 INCEES

PIPE-FLOW VELOCITY(FEET/SEC.) = 13.57

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW{(CFS) = 7.99 b

PIPE TRAVEL TIME{MIN.) = 0.18 Tc({MIN.) = 7.20

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 755.00 FEET.

******************-k-k*‘k-k*****************************************************

FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 IS CODE = 10



khrhkhhkhkkE bRk kkk kAR vk Ak dhkkFhhkd bk kAR hk A F b h bk hrdrhhhhhrAhdhrrhhohhhhbrhdbdddhdot

FLOW PROCESS FROM NODE 200.00 TO NODE 201.00 IS CODE = 21

INITIAL SUBAREA FLOW-LENGTH(FEET)} = 247,00
ELEVATION DATA: UPSTREAM(FEET) = 277.5C DOWNSTREAM{FEET) = 269.00
Te = K*[ {LENGTE** 3.00)/(ELEVATION CHANGE)]1**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.403
%* 100 YEAR RAINFALIL INTENSITY{INCH/HR) = 5.819
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SC5 SOIL AREA Fp Ap 3CS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
COMMERCIAL o} 0.50 0.20 G.100 91 5.40
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCE/HR) = 0.20
SUBAREA AVERAGE PERVIQUS AREA FRACTION, Ap = 0.10C
SUBAREA RUNOFF{CF3} = 2.65
TOTARL AREA (ACRES) = 0.50 PEAK FLOW RATE {CFS8) = 2.65
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FLOW PRCCESS FROM NODE 201.00 TO NODE 202.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<L
>>>>>US5ING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT)<<<<<

ELEVATION DATA: UPSTREAM(FEET) = 263.00 DOWNSTREAM({FEET) = 255.00
FLOW LENGTH(FEET) = 86.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCH PIPE IS 3.6 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 10.37

GIVEN PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES = 1

PIPE~FLCW (CF3) = 2.65

PIPE TRAVEL TIME(MIN.) = 0.15 Tc{MIN.) = 5.56

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 343.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 Is CODE = 10
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FLOW PROCESS FROM NODE 203.00 TC NODE 204.00 Is CODbE = 21

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAIL SUBAREA<<

INITTAL SUBAREA FLOW-LENGTH (FEET) = 376.00
ELEVATION DATA: UPSTREAM(FEET) = 277.50 DOWNSTREAM (FEET) = 264.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE}]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc{(MIN.} = 6.338
* 100 YEAR RAINFALL INTENSITY{INCH/HR) 5.401
SUBAREA Tc AND LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SCIL AREA Fp Ap SCs Tc
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN ({MIN.)



COMMERCIAL D 0.9% 0.2C 0.100 91 6.34

SUBARFEA AVERAGE PERVIOQUS 1L0SS RATE, Fp{INCH/HR) = 0,20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = (.1C0

SUBAREA RUNOFF (CFS} = 4.79

TOTAL AREA{ACRES} = 0.99 PEAK FLOW RATE (CFS) = 4.79
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FLOW PROCESS FROM NCDE 204.00 TO NODE 202.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREAL<<<<
>5>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 257.00 DOWNSTREAM(FEET} = 255.00
FLOW LENGTH (FEET) = 72.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 18.0 INCE PIPE IS 6.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 8.29

GIVEN PIPE DIAMETER{INCH) = 18.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 4.79

PIPE TRAVEL TIME (MIN.) = 0.14 Tc{MIN.) = 6.48

LONGEST FLOWPATH FRCM NODE 203.00 TO NODE 202.00 = 448.00 FEET.
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FLOW PROCESS FROM NODE 202.0C TO NODE 202.00 Is5 CODE = 11

*%* MAIN STREAM CONFLUENCE DATA **

STREAM o] T¢ Intensity  Fp(Fm) 2p Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
i 4.79 6.48 5.332 0.20( 0.02) 0.10 1.0 203.00
LONGEST FLOWPATH FROM NODE 203.00 TO NODE 202.00 = 443,00 FEET.
*% MEMORY BANK # 2 CONFLUENCE DATA **
STREAM Q Tec Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS} (MIN.) (INCH/HR) (INCH/HR) (ACRES) NCDE
1 2.65 5.56 5.824 0.20( 0.02) 0.10 0.5 200.00
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 343.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM 0 Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER {CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 7.15 5.56 5.824 0.20( 0.02) 0.10 1.3 200.0¢C
2 7.22 6.48 5.332 0.20( 0.02) 0.10 1.5 203.0¢0
TOTAL AREA(ACRES) = 1.5
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 7.22 Tc(MIN.) = 6.482
EFFECTIVE AREA (ACRES) = 1.49 AREA-AVERAGED Fm(INCH/HR) = 0.02
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA (ACRES) = 1.5
LONGEST FLOWPATH FROM NODE 203.00 TC NODE 202.00 = 448.00 FEET.
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FLOW PROCESS FROM NODE 202.00 TO NODE 105.00 IS CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<KL
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM (FEET) = 250.00 DOWNSTREAM(FEET) = 248.50




FLOW LENGTH (FEET) = 162.00 MANNING'S N = 0.013
DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.4 INCEES

PIPE-FLOW VELOCITY (FEET/SEC.) = 6.09

GIVEN PIPE DIAMETER (INCH) = 18.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 7.22

PIPE TRAVEL TIME(MIN.) = 0.44 Tc(MIN.) = 6.93

LONGEST FLOWPATH FROM NODE 203.00 TO NODE 105.00 = 610.00 FEET.
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FLOW PROCESS FROM NODE 1065.00 TO NODE 105.0C IS CCDE = 11

*% MAIN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm} Ap Ae HEADWATER
NUMBER ({CFS) (MIN.) (INCH/HR} (INCH/HR) {ACRES) NODE
1 7.15 6.00 5.573 0.20( 0.02) 0.10C 1.3 200.00
2 1.22 6.93 5.134 0.20( 0.02) 0.1C 1.5 203.00
LONGEST FLOWPATH FROM NODE 203.00 TO NODE 105.00 = 610.0C FEET.
*% MEMORY BANK # 1 CONFLUENCE DATA **
STREAM Q Tc Intensity Fp {Fm) Ap Ae EEADWATER
NUMBER (CFS)} (MIN.) (INCH/HR} (INCH/HR} {ACRES) NODE
1 7.98 7.20 5.022 0.20( 0.02) ©€.10 1.8 100.00
LONGEST FLOWPATH FROM NODE 100.00 TO NCDE 105.00 == 755.00 FEET.
** PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 14.54 6.00 5.573 0.20( 0.02) 0.10 2.8 200.00
2 15.09 6.93 5.134 0.20( 0.02) 0.10 3.2 203.00°
3 15.06 7.20 5.022 0.20¢ 0.02) 0.10 3.2 100.00
TOTAL AREA(ACRES) = 3.2
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLCW RATE(CF3) = 15.0% Tc{MIN.) = 6.926
EFFECTIVE AREA (ACRES) = 3.17 AREA-AVERAGED Fm{INCH/HR) = 0.02
AREA-AVERAGED Fp (INCH/HR} = 0.20 AREA-AVERAGED Ap = 0.10
TOTAL AREA {ACRES) = 3.2
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 105.00 = 755.00 FEET.
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FLOW PROCESS FROM NODE 105.00 TO NODE 105.00 IS CODE = 381

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

MAINLINE Tc(MIN.) = 6.93

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.134

SUBAREA LOSS RATE DATA{AMC III):

DEVELOPMENT TYPE/ - 8CS5 BOIL AREA Fp Ap SCS

LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN

COMMERCIAL D .56 0.20 0.100 21
COMMERCIAL D 0.23 0.20 0.100 91
SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100
SUBAREA AREA (ACRES) = 0.79 SUBAREA RUNOFF(CFS) = 3.64
EFFECTIVE AREA (ACRES) = 3.96 AREA-AVERAGED Fm(INCH/HR)} = 0.02
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA~AVERAGED Ap = 0.10
TOTAL AREA(ACRES) = 4.0 PEAK FLOW RATE (CFS) = 18.25
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FLOW PROCESS FROM NODE 105.00 TO NODE 106.0C IS CODE = 7

>>>>>USER SPECIFIED HYDROLOGY INFORMATION AT NODE<<<<I

USER-SPECIFIED VALUES ARE AS FOLLOWS:

TC(MIN.) = 6.96 RAINFALL INTENSITY(INCH/HR) = 5.12

EFFECTIVE AREA {(ACRES) = 1.48

TOTAL AREA (ACRES) = 4.00 PEAK FLOW RATE (CFS) = 6.84
AREA-AVERAGED Fm(INCH/HR} = 0.02 AREA-AVERAGED Fp(INCH/HR) = .20

AREA-AVERAGED Ap = (.10
NOTE: EFFECTIVE AREA IS USED AS THE TOTAL CONTRIBUTING AREA FOR ALL

CONFLUENCE ANALYSES.
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FLOW PROCESS FROM NODE 106.00 TO NODE 107.00 IS CODE = 41
>>>>>COMPUTE PIPE~FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>»>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 245.00 DOWNSTREAM (FEET) = 244.00
FLOW LENGTH (FEET) = 47.00C MANNING'S N = 0.013

ASSUME FULL-FLOWING PIPELINE

PIPE~FLOW VELOCITY (FEET/SEC.) = 8.7

PIPE FLOW VELOCITY = (TQTAL FLOW)/(PIPE CROSS SECTION AREA)

GIVEN PIPE DIAMETER{INCH} = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 6.684

PIPE TRAVEL TIME (MIN.) = 0.08 Tc(MIN.) = 7.05

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 1067.00 = 802.00 FEET.
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FLOW PROCESS FROM NODE 107.00 TO NODE 108.00 I5 CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<Z
>>>>>U8ING USER-SPECIFIED PIPESIZE {EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 244 .00 DOWNSTREAM(FEET) = 225.00
FLOW LENGTH(FEET) = 120.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 6.0 INCHES

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

GIVEN PIPE DIAMETER{INCE} = 12.00 NUMBER OF FIPES = 1
PIPE-FLOW(CFS} = 6.84

PIPE TRAVEL TIME (MIN.) = 0.11 Tc (MIN.) = 7.16

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 108.00 = 922.00 FEET.
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FLOW PROCESS FROM NODE 108.0C TO NODE 108.00 IS CODE = 10
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FLOW PROCESS FRCM NODE 400.00 TO NODE 401.00 IS COPE = 21
>>>>>RATIONAL METHCD INITIAL SUBAREA ANALYSIS<<<<<
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<K

INITIAL SUBAREA FLOW-LENGTH{FEET) = 133.00
ELEVATION DATA: UPSTREAM(FEET) = 250.00 DOWNSTREAM (FEET) = 248.70
Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 8.619
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 4.529
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELOPMENT TYPE/ SCS 501IL AREA Fp Ap SCS Tec
LAND USE GROUP (ACRES) {INCHE/HR) (DECIMAL) CN (MIN.)
PURLIC PARK D 0.07 0.20 0.85C 91 B.62
SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp(INCH/HR) = (.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850
SUBAREA RUNOFF (CEFS} = 0.27
TOTAL AREA{ACRES) = 0.07 PEAK FLOW RATE (CFS) = 0.27
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FLOW PROCESS FROM NODE 401.00 TO NODE 402.00 IS5 COPE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<
>>>>>0JSING USER~-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<
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ELEVATION DATA: UPSTREAM(FEET) = 247.00 DOWNSTREAM (FEET)

FLOW LENGTE (FEET) = 168.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 2.3 INCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 2.64

GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1
PIPE-FLOW(CFS) = 0.27

PIPE TRAVEL TIME (MIN.)} = 1.06 Tc (MIN.) = 9.68

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 301.00 FEET.
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FLOW PROCESS FROM NODE 402.00 TC NODE 402.00 IS5 CODE = 82
>>>>>ADD SUBAREA RUNOFF TO MAINLINE, AT MAINLINE Tc, <<<<<
>>>>> (AND COMPUTE INITIAL SUBAREA RUNOFF) <<<<<

INITIAL SUBAREA FLOW-LENGTH(FEET) = 163.00

ELEVATION DATA: UPSTREAM(FEET) = 250.00 DOWNSTREAM(FEET) = 248.40

Te = K*{ (LENGTH** 3.00)/(ELEVATION CHANGE)]1**0.20

SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 7.969

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.737

SUBAREA Tc AND LCSS RATE PATA(AMC IITI):

DEVELOPMENT TYPE/ SC5 SOIL AREA Fp Ap S5C3 Tc
LAND USE GROUP {ACRES)} {INCH/HR) (DECIMAL} CN (MIN.)

SCHOOL D 0.23 0.20 0.600 91 7.97

SUBAREA AVERAGE PERVIQUS LOSS RATE, Fp({INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTICON, Ap = 0.600
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SUBAREA AREA (ACRES) = 0.23

INITIAL SUBAREA RUNOFF(CFS) =

*% ADD SUBAREA RUNCFF TO MAINLINE AT MAINLINE Tc:

MAINLINE Tc{MIN.) = 9.68

* 100 YEAR RAINFALL INTENSITY{INCH/ER} = 4.238
SUBAREA AREA (ACRES) = 0.23 SUBAREA RUNOFF{CFS) = 0.85
EFFECTIVE AREA(ACRES) = 0.30 AREA-AVERAGED Fm(INCH/HR) = 0.

AREA-AVERAGED Fp (INCH/HR) =
TOTAL AREA{ACRES) = 0.3

0.20 AREA-AVERAGED Ap =
PEAK FLOW RATE (CF3) = 1.

0.66

0.96
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FLOW PROCESS FROM NODE 402.00 TO NODE

402.00 IS CODE = 81

9.68

MAINLINE Tc{MIN.} =

* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.238
SUBAREA LOSS RATE DATA(AMC III}:
DEVELCPMENT TYPE/ SCS SOIL AREA Fp Ap S5CS
LAND USE GROUP (ACRES) {INCH/HR) ({DECIMAL) CN
COMMERCIAL D 0.11 0.20 0.100 91
SUBAREA AVERAGE PERVICUS LOSS RATE, Fp(INCH/HR}) = 0.20

SUBAREA AVERAGE PERVIOQUS AREA FRACTION, Ap

SUBAREA AREA (ACRES) = 0.11 SUBAREA RUNCFF {CF3) = 0.42
EFFECTIVE AREA(ACRES) = 0.41 AREA-AVERAGED Fm({INCH/HR) = 0.
AREA~AVERAGED Fp(INCH/HR) = (.20 AREAR-AVERAGED Ap = O0.51

TOTAL AREA (ACRES) = 0.4 PEAK FLOW RATE (CFS) = 1

= (,100

10

.53
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FLOW PRCOCESS FROM NODLE 402.00 TO NODE

403.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<LI
»>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 245,30 DOWNSTREAM (FEET) = 243.80
FLOW LENGTH(FEET) = 144.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 5.5 INCHES

PIPE-FLOW VELOCITY(FEET/SEC.) = 4,34

GIVEN PIPE DIAMETER(INCH) = 12.C0 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 1.53

PIPE TRAVEL TIME (MIN.) = 0.55 Tc(MIN.) = 16.23

LONGEST FLOWPATH FROM NODE 400.00 TC NODE 403.00 = 445.00 FEET.

ko hE Rk F A h ok kk kb kA r bk kA kA AR AR AR AT AR A LA Ak kb bk hkhhkdhhhk kAR AR A d AT hh ok mhk*

FLOW PROCESS FROM NODE 403.00 TO NODE

403.00 IS CODE = 81

MAINLINE Tc(MIN.) =

* 100 YEAR RATNFALL INTENSITY (INCH/HR) = 4.105
SUBAREA 1.0S5 RATE DATA(AMC III):

DEVELOPMENT TYPE/ SC5 30IL AREA Fp Ap 5C8s

LAND USE GROUP (ACRES} (INCH/HR) {DECIMAL) CN

COMMERCIAL D 0.12 0.20 0.100 91
COMMERCIAL b 0.11 0.20 0.100 o1
COMMERCIAL b 0.11 0.20 0.100 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOQUS AREA FRACTION, Ap = 0.100

SUBAREA ARERAR (ACRES) = 0.34 SUBAREA RUNOFF(CFS) = 1.25
EFFECTIVE AREA{ACRES) = 0.75 AREA-AVERAGED Fm{INCH/HR) = 0.

06



AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.32
TOTAL ARREA (ACRES) = .8 PEAK FLOW RATE (CFS) = 2.73

Gk dekkkkhkdARAKNA AR T A hFh AT IR AA AR A A T bk d b hkhd kb rhdhddhhdrddbhdhbdhkhhkdhk bbb v F o hod ki

FLOW PROCESS FROM NODE 403.00 TO NODE 108.00 IS CODE = 41

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<<C
>>>>>U8ING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATICON DATA: UPSTREAM(FEET) = 243.80 DOWNSTREAEM (FEET) = 225.00
FLOW LENGTH (FEET) = 150.00 MANNING'S N = 0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 3.8 INCHES

PIPE~FLOW VELOCITY{FEET/SEC.) = 12.58

GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS} = 2.173

PIPE TRAVEL TIME(MIN.) = 0.20 Tc{MIN.) = 10.43

LONGEST FLOWPATH FROM NODE 400.0C TO NODE 168.00 = 595.00 FEET.

Sk k ok bk ok ok hh kA rhkkkkk bk dkdhkdkdhhdhbhkdhkkhhkkhddkdrhkxbhhhkhkhrhhhddbbdhdhddrdrdrrrodkdrohrsds

FLOW PROCESS FROM NODE 108.00 TO NODE 108.0C IS CODE = 11

*% MAIN STREAM CONFLUENCE DATA **

STREAM Q Te Intensity Fp (Fm) Ap Ae HEADWATER
NUMEER {CFS) {MIN.) (INCH/HR) (INCH/HR) {ACRES} NCDE
1 2.73 10.43 4.060 0.20( 0.06) 0.32 C.8 400.00
LONGEST FLOWPATH FROM NODL 400.00 TO NODE i08.00 = 595.00 FEET.
#% MEMORY BANK # 3 CONFLUENCE DATA *¥*
STREAM Q Tc Intensity Fp (Fm) Ap Ae HEADWATER
NUMBER (CFS) {MIN.) (INCH/HR) (INCH/HR} (ACRES) NODE
1 6.84 7.16 5.035 0.20¢ 0.02) 0.10 1.5 100.00
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 108.00 = 922.00 FEET.
** PREAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm}) Ap Ae HEADWATER
NUMBER (CES) {MIN.} (INCH/HR) (INCH/HR) {ACRES) NCDE
1 9.17 7.16 5.035 0.20( 0.03) 0.16 2.0 100.00
2 8.24 10.43 4.060 0.20¢( 0.04) 0.18 2.2 400.00
TOTAL AREA (ACRES) = 4.8
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PERK FLOW RATE (CFS) = 9.17 Tc(MIN.) = T.164
EFFECTIVE AREA (ACRES) = 2.00 AREA-AVERAGED Fm({INCH/HR) = 0.03
ARFA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.18
TOTAL AREA(ACRES} = 4.8
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 108.00 = 922.00 FEET.

**********************-k-k*-k********-}r*****-k-k'k******-k-k-k************************

FLOW PROCESS FROM NODE 108.00 TC NODE 10%.00 IS5 CODE = 41
>>>>>COMPUTE PIPE-FLOW TRAVEL TIME TERU SUBAREA<<<<L
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATICON DATA: UPSTREAM{FEET) = 225.00 DOWNSTREAM (FEET) = 220.00
FLOW LENGTH(FEET} = 35.00 MANNING'S N = 0.013

DEPTE OF FLOW IN 12.0 INCH PIPE IS 7.4 INCHES

PIPE~FLOW VELOCITY(FEET/SEC.) = 18.07




GIVEN PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CFS) = 9.17
PIPE TRAVEL TIME (MIN.} = 0.03 Tc(MIN.) = 7.20
LONGEST FLOWPATH FROM NODE 100.00 TC NODE 109.00 = 957.00 FEET.
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FLOW PROCESS FROM NCDE 109.00 TO NODE 109,00 IS CODE = 81

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

MAINLINE Tc(MIN.) = 7.20

* 100 YEAR RAINFALL INTENSITY{INCH/HR) = 5.022
SUBAREA LOSS RATE DATA(AMC III):

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap s5Cs

LAND USE GROUP (ACRES) {INCH/HR) (DECIMAL) CN

COMMERCIAL D 0.22 0.20 0.100 91
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100

SUBBAREA AREA (ACRES) = 0.22 SUBAREA RUNCFF{CF3) = 0.99
EFFECTIVE AREA(ACRES) = 2.22 AREA-AVERAGED Fm(INCH/HR} = 0.03
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.15
TOTAL AREA(ACRES) = 5.0 PEAK FLOW RATE (CFS) = 9.95

ek hkkhrhhhkdkwh Ak hkdddhrdrhhkhhkbhhhkhirhrhhdkdrthbhbdbdrhbbhdbdbhrdhhhdbaddbhbdhkddbhddhhdid

FLOW PROCESS FROM NODE 108.00 TO NODE 110.00 IS CODE = 41

>>>>»>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<KL
>>>>>USING USER-SPECIFIED PIPESIZE (EXISTING ELEMENT) <<<<<

ELEVATION DATA: UPSTREAM(FEET) = 220.00 DOWNSTREAM(FEET) = 21G.00
FLOW LENGTH (FEET) = 27.00 MANNING'S N = (0.013

DEPTH OF FLOW IN 12.0 INCH PIPE IS 5.8 TINCHES

PIPE-FLOW VELOCITY (FEET/SEC.) = 26.51

GIVEN PIPE DIBMETER(INCH) = 12.00 NUMBER OF PIPES = 1

PIPE-FLOW (CES) = 9.95

PIPE TRAVEL TIME({MIN.) = 0.02 Tc(MIN.) = 7.21

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 110.00 = 984.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 110.00 I8 CODE = 12
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FLOW PROCESS FROM NCDE 110.00 TC NCDE 110.0C IS CODRE = 10

dedk kg kR Ak hkh ek khr kR Ak bk hhdhddh o b dhhd b dhhhhhhrhhdhhbdhkddh bR RV b h b bbhdbhbdbdhhbddhds

FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 IS CODE = 21

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



i

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITTAL SUBAREA FLOW-LENGTH(FEET) = 1706.00
ELEVATION DATA: UPSTREAM({FEET) = 263.00 DOWNSTREAM(FEET) = 248.00
Te¢ = K*[ (LENGTH** 3,00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.123
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.509
SUBAREA Tc AND LOSS RATE DATA(AMC III):
DEVELCPMENT TYPE/ SCS SOIL AREA Fp Ap 5CS Tc
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN (MIN.)
PUBLIC PARK D 0.08 0.20 0.850C 91 6.12
SUBAREA AVERAGE PERVIOQUS LOSS RATE, Fp(INCH/HR) = 0,2C
SUBAREA AVERAGE PERVICUS AREA FRACTION, Ap = 0.850
SUBAREA RUNCFF (CFS) = 0.38
TOTAL AREA(ACRES) = .08 PEAK FLOW RATE (CFS}) = 0.38
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FLOW PROCESS FROM NODE 501.00 TO NODE 110.00 IS CCDE = 51

>>>>>COMPUTE TRAPEZOIDAL CHANNEL FLOW<<LLL
>>»>>>TRAVELTIME THRU SUBAREA (EXISTING ELEMENT) <<<<<

i

ELEVATION DATA: UPSTREAM{FEET) = 248.00 DOWNSTREAM(FEET) = 210.00
CHANNEL LENGTH THRU SUBAREA(FEET) = 292.00 CHANNEL SLOPE = 0.1301
CHANNEL BASE (FEET} = .00 "Z" FACTOR = 2.000
MANNING'S FACTOR = (.015 MAXIMUM DEPTH(FEET) = 1.50

* 100 YEAR RAINFALL INTENSITY{INCH/ER) = 5.204
SUBAREA LCSS RATE DATA(AMC IIT):

DEVELCPMENT TYPE/ SCS SOIL AREA Fp Ap SCS

LAND USE GROUP {(ACRES) (INCH/HR) {DECIMAL}) CN

NATURAL FAIR COVER

"CHAPARRAL, BROADLEAF" D 0.13 0.20 1.000 95
SUBAREA AVERAGE PERVICUS LOSS RATE, Fp(INCH/HR} = 0.20

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 0.68
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY (FEET/SEC.) = 7.62
AVERAGE FLOW DEPTH(FEET) = 0.21 TRAVEL TIME (MIN.) = 0.64
Tc(MIN.) = 6.76

SUBAREA AREA (ACRES) = 0.13 SUBAREA RUNOFF(CEFS) = 0.59
EFFECTIVE AREA (ACRES) = 0.21 AREA-AVERAGED Fm(INCH/HR) = 0.198
AREA-AVERAGED Fp (INCH/HR} = 0.20 AREA-AVERAGED 2Ap = 0.94

TOTAL AREA{ACRES) = 0,2 PEAK FLOW RATE(CFS) = 0.95
END OF SUBAREA CHANNEL FLOW HYDRAULICS:

DEPTH({FEET) = (.24 FLOW VELOCITY{FEET/SEC.) = 8.14
LONGEST FLOWPATH FROM NODE 500.00 TC NODE 110.00 = 462.00 FEET.
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FLOW PROCESS FROM NODE 110.00 TO NODE 11¢.00 Is CoDE = 11

** MATN STREAM CONFLUENCE DATA **

STREAM Q Tc Intensity Fp (Fm) Ap Re HEADWATER
NUMBER (CFS} {(MIN.)} (INCH/HR} (INCH/HR) (ACRES) NODE
1 0.95 6.76 5.204 0.20( 0.19) 0.94 0.2 500.00

LONGEST FLOWPATH FROM NODE 500.00 TO NODE 110.00 = 462.00 FEET.
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*% MEMORY BANK # 1 CONFLUENCE DATA **

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER
NUMBER {CES) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE
1 9.95 7.21 5.015 0.20( 0.03) 0.15 2.2 100.00
2 8.86 10.48 4.049 0.20( 0.03) 0.17 2.5 400.00
LONGEST FLOWPATH FROM NCDE 100.00 TO NODE 110.00 = 984.00 FEET.
*% PEAK FLOW RATE TABLE *%
STREAM Q Tec Intensity Fp {Fm} Ap Az HEADWATER
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) {ACRES) NODE
1 10.63 6.76 5.204 0.20¢( 0.04) 0.22 2.3 500.00
2 10.86 7.21 5.015 0.20( 0.04) 0.22 2.4 100.0C0
3 9.59 10.48 4.0492 0.20( 0.05) 0.23 2.7 400.00
TOTAL AREA(ACRES) = 5.2
COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS:
PEAK FLOW RATE (CFS) = 10.86 Tc{MIN.) = 7.213
EFFECTIVE AREA (ACRES}) = 2.43 ARER-AVERAGED Fm({INCH/HR) = 0.04
AREA-AVERAGED Fp(INCH/HR) = (.20 AREA-AVERAGED Ap = 0.22
TOTAL AREA(ACRES) = 5.2
LONGEST FLOWPATE FROM NODE 100.00 TO NODE 110.00 = 984.00 FEET.
END OF S5TUDY SUMMARY:
TOTAL AREA (ACRES) = 5.2 TC{MIN.}) = 7.21
EFFECTIVE AREA (ACRES) = 2.43 AREA-AVERAGED Fm{INCH/HR)= (.04
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.220
PEAK FLOW RATE (CFS) = 10.86
*% PEAK FLOW RATE TABLE **
STREAM Q Tc Intensity Fp (Fm) Ap be HEADWATER
NUMBER (CF3) (MIN.} (INCH/HR} (INCH/HR) {ACRES)} NODE
1 10.63 6.76 5,204 0.20( C.04) (.22 2.3 500.00
2 10.86 7.21 5.015 0.20( 0.0C4) 0.22 2.4 100.00
3 9.59 10.48 4.049 0. 2.7 £00.00

20 0.05) 0.23

END OF RATIONAL METHCD ANALYSIS
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE
(Reference: 1886 ORANGE COUNTY HYDROLOGY CRITERION)

{c) Copyright 1983-2008 Advanced Engineering Software (aes)
Ver. 15.0 Release Date: 04/01/2008 License ID 1204

Bnalysis prepared by:

Adams-Streeter Civil Engineers, Inc.
15 Corporate Park
Irvine, CA 92606
949-474-2330

kkwk R KA AR ARk kR kkkkhkkkhkkk* DESCRIPTION OF STUDY %% %% % ko ok ok ok ok ok o o sk ok o oo ok ok ok ok o ok o
* PROPOSED CCNDIDTION - AREA "D" (EASTERLY SLOPE) *

* 100-YEAR FREQUENCY STORM *
* SOUTH SHORES CHURCH, DANA PCINT, CA

hkkhkkkk Ak bk bk b dbhd kb d o h kb hdh o d b d kb hk bk dhhkdrhk kb hddhdhkkdddrhrrrrrhhhbhhrit

FILE NAME: SSC~D-25.DAT
TIME/DATE OF STUDY: 10:56 09/21/2011

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION:

—=*TIME~-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT({YEAR) = 100.00

SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00

SPECIFIED PERCENT OF GRADIENTS (DECIMAL) TO USE FOR FRICTION SLOPE = (0.90
*DATA BANK RAINFALL USED*

*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD*

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

NG. (FT) (FT) SIDE / SIDE/ WAY (FT) (ET) {FT) (ET) (n)

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150

GLOBAL STREET FLOW-DEPTH CONSTRAINTS:
1. Relative Flow-Depth = 0.00 FEET
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb}
2. (Depth)*(Velocity) Constraint = 6.0 (FT*FT/S) '
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN
OR EQUAL TC THE UPSTREAM TRIBUTARY PIPE.*
*JSER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED

B X R e e R R X R R T R R LR E TR E LR R R

FLOW PROCESS FROM NODE 600.00 TO NODE 601.00 IS CODE = 21

INITIAL SUBAREA FLOW-LENGTH(FEET) = 175.00
ELEVATION DATA: UPSTREAM{FEET) = 251.00 DOWNSTREAM(FEET) = 192.00

Tc = K*[ (LENGTH** 3.00)/(ELEVATION CHANGE)]*%*0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.150
* 100 YEAR RAINFALL INTENSITY (INCH/HR) 6.083
SUBAREA Tc AND LOSS RATE DATA(AMC II):



T,

P

DEVELOPMENT TYPE/ 5C5 SOIL AREA Fp Ap SCS Tc

LAND USE GROUP (ACRES) (INCH/HR} (DECIMAL) CN (MIN.)
NATURAL PCOOR COVER
"CHAPARRAL, NARROWLEAF" D 06.33 0.20 1.000 ol 5.15
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNQFF (CFS) = 1.75
TOTAL AREA {ACRES) = .33 PEAK FLOW RATE (CFS) = 1.75
dede ok k ok ko ko k Ak ko kR ok A AR AR R A AR R A AR Ak ko kR ok ok Ak kAR A A F AR A RF RN I AR AR R A ATk kokhkok
FLOW PROCESS FRCOM NODE 700.00 TO NODE 701.00 IS CODE = 21

>>>>>RATIONAL METHCD INITIAL SUBAREA ANALYSIS<<<<L
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(FEET)} = 54.00
ELEVATION DATA: UPSTREAM(FEET) = 239.00 DOWNSTREAM{FEET) = 224.00
Tc = K*{ (LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20
SUBAREA ANALYSIS USED MINIMUM Tc (MIN.) = 5.000
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = &.187
SUBAREA Tc AND LOSS RATE DATA{AMC 1II):
DEVELOFMENT TYPE/ SCS SOIL AREA Fp Ap S5C8 Tc
LAND USE GROUP {ACRES) (INCH/HR} (DECIMAL) CN (MIN.)
NATURAL PCOR COVER
"CHAPARRAL, NARROWLEAF" D 0.19 0.20 1.000 81 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNCFF (CFS5} = 1.02
TOTAL AREA (ACRES) = 0.19 PEAK FLOW RATE (CFS) = 1.02

hhkhkhkhhk kAR XA A Ak AT bk hhFThdhhkd Rk d bbbt hhh bbb hkbrhrdhhrhdrrhhdhhbrdbdhbrhb bk ddihbx

FLOW PROCESS FRCM NODE 800.0C TO NODE 801.00 IS CODE = 21
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<LL<
>>»USE TIME-QOF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<<

INITIAL SUBAREA FLOW-LENGTH(EFEET) = 65.00
ELEVATION DATA: UPSTREAM(FEET) = 244.00 DOWNSTREAM(FEET) = 219.00
Te = K*[ (LENGTH** 3.00)}/{ELEVATION CHANGE}]*+*0.20
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000
* 100 YEAR RAINFALL INTENSITY{INCE/HR) = 6.187
SUBAREA Tc AND LOSS RATE DATA(AMC 1II):
DEVELOPMENT TYPE/ SCS S80IL AREA Fp Ap 5CS Tc
LAND USE GROUP {ACRES) (INCH/HR) (DECIMAL) CN {MIN.)
NATURAL POOR COVER
"CHAPARRAL, NARROWLEAF™ D C.1¢ 0.20 1.000 91 5.00
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = (.20
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000
SUBAREA RUNOFF{CFS) = 0.86
TOTAIL AREA(ACRES) = 0.16 PEAK FLOW RATE (CFS} = 0.8¢6
END CF STUDY SUMMARY:
TOTAL AREA (ACRES) = .2 TC(MIN.) = 5.00
EFFECTIVE AREA (ACRES) = 0.16 AREA-AVERAGED Fm(INCH/HR)= 0.20
AREA-AVERAGED Fp (INCH/HR} = 0.20 AREA-AVERAGED Ap = 1.000
PEAK FLOW RATE (CFS) = 0.8¢

END OF RATIONAL METHOD ANALYSIS
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XI. On-Site Detention Basin Calculations

Detention Basin Volume & Outflow Calculations
Y-Bar Calculations

25-Year Frequency

100-Year Frequency



DETENTION BASIN SIZING

CALCULATION OF DETENTION BASIN OUTLET CAPACITY THE OUTLET CONSISTS OF A RESTRICTOR PLATE PLACED ON
THE TOP 9" OF A 18" RCP AT THE OUTLET OF THE DETENTION BASIN. THE BOTTOM 9-INCHES ARE OPEN AND THE
CAPACITY OF THE OUTLET IS BASED UPON THE SUBMERGED ORIFICE EQUATION. THE OUTFLOW RATE FOR THE

SUBMERGED ORIFICE IS BASED, IN PART, BY THE HEAD DIFFERENCE BETWEEN THE WATER SURFACES ON EACH SIDE

OF THE ORIFICE CPENING.

THE SUBMERGED
ORIFICE EQUATION IS; Q=0.63A(2GAH)"? WHERE A IS THE OPENING AREA IN SF, AH IS THE DIFFERENCE IN
DEPTHS ON EACH SIDE OF THE ORIFICE OPENING (MEASURED
FROM THE CENTROID OF THE ORIFICE OPENING). G IS EQUAL TO
32.2 FPS.
AREA OF 9 INCH OPENING= 0.880 SQUARE FEET
DEPTH OF |ASSUMED DEPTH BASIN PONDED
WATER IN OF FLOW AT CALCULATED, Q OUTLET WATER
BASIN ORIFICE INVERT SURFACE
Q=0.63A(2GAH)"? ELEVATION ELEVATION
(ETS) (FT) (FT) (FT} (FNO
0.75 0.37 2.74 100 100.75
1.00 0.37 3.53 100 101.00
1.50 0.37 4.73 100 101.50
2,00 0.37 5.68 100 102.00
2.50 0.37 6.49 100 102.50
3.00 0.37 7.22 100 103.00
3.60 0.37 7.87 100 103.50
4.00 0.37 8.48 100 104.00
4.50 0.37 9.04 100 104.50
5.00 0.37 9.57 100 105.00
5.50 0.37 10.08 100 105.50
6.00 0.37 10.56 100 106.00
6.50 0.37 11.02 100 106.50
7.00 0.37 11.46 100 107.00
7.50 0.37 11.88 100 107.50
8.00 0.37 12.29 100 108.00
SIZE AND INVERT ELEVATIONS OF UNDERGROUND STORAGE BASIN
BASIN BASIN BASIN BASIN BASIN OUTLET INVERT
NO LENGTH WIDTH HEIGHT AREA (SF) ELEV (FT}
1 80 40 8 3200 100




VOLUME OF UNDERGROUND STORAGE BASIN

DEPTH OF | INCREMENTAL ACCUMULATED |ACCUMULATED
WATER IN VOLUME VOLUME VOLUME
BASIN (CUBIC FEET) (CUBIC FEET) (ACRE-FEET)
(FT)

0 0 0 0
0.75 2400 2400 0.055
1.00 800 3200 0.073
1.50 1600 4800 0.110
2.00 1600 6400 0.147
2.50 1600 8000 0.184
3.00 1600 9600 0.220
3.50 1600 11200 0.257
4.00 1600 12800 0.294
4.50 1600 14400 0.331
5.00 1600 16000 0.367
5.50 1600 17600 0.404
8.00 1600 16200 0.441
6.50 1600 20800 0.478
7.00 1600 22400 0.514
7.50 1600 24000 0.651
8.00 1600 25600 0.588

OUTFLOW RATING DATA FOR:

NUTFLOW WITH RESTRICTOR PLATE AT 18" DIAMETER QUTLET OF BASIN
=T TO CONSTRICT FLOWS WITH ONLY THE BOTTOM 0.875 FEET (10.5") OPEN.

PONDED DEPTH OF AGCUMULATED OUTFLOW
WATER FLOW AT VOLUME CFS
SURFACE BASIN (ACRE-FEET)
ELEVATION OUTLET

(FT) (FT)

100 0 0.000 0
100.75 0.75 0.055 2.74
101.00 1.00 0.073 3.53
101.50 1.50 0.110 4.73
102.00 2.00 0.147 5.68
102.50 2.50 0.184 5.49
103.00 3.00 0.220 7.02
103.50 350 0.257 7.87
104.00 4.00 0.294 .48
104.50 4.50 0.337 9.04
105.00 5.00 0.367 957
105.50 5.50 0,404 10.08
106.00 6.00 0.441 10.66
106.50 5.50 0.478 11.02




SOUTH SHORES CHURCH - DANA POINT
CALCULATION OF LOW LOSS RATE, Ygar

is defined in the A38, formula (C.5) as:

YBar = 1-Y
Where: Y=

Pas=
la=
S=

The low loss rate is required to perform hydrograph calculations. The low loss rate, Ypar

(Pzd—laf
(Pas-la+8)Py,

24-hour storm rainfall
02*8
1000 -10
CN

A composite CN value is shown on Table 1. That compos

CN= 75
The CN value of 75 is for AMC Condition Il

events; AMC Ill is used for the 100-year event.

the AMC | CN is 57 and the AMC Ili CN is 91

CN is found by utilizing the Orange County Hydrology Manual Figure C-3 and Figure C-4,
The AES software used to develop the peak flow rates lists the CN value for each sub-area.

ite is shown herein.

AMC | is used for 2- and 5- year storm events; AMC |l is used for 10-, 25- and 50- year

Table C.1 of the Orange County Hydrology Manual shows that for an AMC || CN of 75

The calculated values of S are:
(AMC IIf) 8= 1000 -10
CN
= 1000 -10 = 0.99
91
(AMC II) 8= 1000 -10

= 1000 -10 = 3.33

(AMC I) 8= 1000 -10

= 1000 -10 = 7.54

Andla=02* S
(AMCIIl) la 0.99 0.2

(AMCII) fa= 3.33*0.2

(AMCY) la= 7.54 *0.2

0.20

0.67

1.51




SOUTH SHORES CHURCH - DANA POINT
CALCULATION OF LOW LOSS RATE, Ygar

Ypar=  1-Y and Y= (Py-la)
{Pag-la+S)Pay

For 100-year event, AMC llI Pas= 5.83 inches per the Table B.1 from the
QOrange County Hydrology Manual
Y= (563020
(5.63-0.20+0.92)*5.63
= 0.82
AMC i YBAR = 1-Y
= 0.18
For 25-year event, AMC |l Pgy= 4.49 inches per the Table B.1 from the
QOrange County Hydroloegy Manual
Y= (4.49-0.67)
{4.49-0.67+3.09)*4.49
= 0.45
AMC I YBAR = 1-Y
= 0.55
For 10-year event, AMC Il Pay= 3.68 inches per the Table B.1 from the
Orange County Hydrology Manual
Y= (3.68-0.67)
(3.68-0.67+3.09)*3.68
= 0.39
AMC I Year = 1-Y
= 0.61
For 5-year event, AMC | Poy= 3.03 inches per the Table B.1 from the
Orange County Hydrology Manual
Y= (3.03-1.51)
3.03-1.51+7.18)*3.03
= 0.08
AMC | YBAR = 1-Y

0.92




SOUTH SHORES CHURCH - DANA POINT
CALCULATION OF LOW LOSS RATE, Yaar

For 2-year event, AMC | Pssy= 2.05 inches per the Table B.1 from the
Orange County Hydrology Manual
Y= (2.05-1.44)
2.05-1.44+7.18y*2.05
= 0.02
AMC|  Yem= 1-Y

= 0.98
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SQUTH SHORES CHURCH - DANA POINT

WEIGHTED CN (AMC 1) BASED UPON RATIONAL METHOD (AES)
PRINTOUT FOR THE 25YEAR-YEAR PEAK FLOW RATES

SUB-AREA | AREA!CN {(AMCII)| WEIGHTED CN
A-1 0.06 7% 4.50
A-2 0.12 75 9.00
A-3 0.44 75 33.00
A-4 0.05 75 3.75
A5 0.16 75 12.00
A-6 0.26 75 19.50
A-7 0.25 75 18.75
A-8 0.41 75 30.75
A-9 0.50 75 37.50

A-10 (.89 75 74.25

A-11 0.56 75 42.00

A-12 0.23 75 17.25

SUM 4.03 302.25
AVERAGE 75.0




o

SOUTH SHORES CHURCH - DANA POINT

WEIGHTED CN (AMC |1} BASED UPON RATIONAL METHOD (AES)
PRINTOUT FOR THE 25YEAR-YEAR PEAK FLOW RATES

SUB-AREA | AREA|CN (AMCIY] % Pervious Weighted %
A-1 0.06 75 0.10 0.01
A-2 0.12 75 0.10 0.01
A-3 0.44 75 0.10 0.04
A4 0.05 75 0.10 0.01
A-5 0.16 75 0.10 0.02
A-6 0.26 75 0.10 0.03
A-7 0.25 75 0.10 0.03
A-8 0.41 75 0.10 0.04
A-Q 0.50 75 0.10 0.05
A-10 0.99 75 0.10 0.10
A-11 0.56 75 0.10 0.06
A-12 0.23 75 0.10 0.02
SUM 3.24 0.324

AVERAGE 0%
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DYODS™

Design Your Own Detention System

0 B B I e L
SEYE B et S B
CONSTRUGTION PRODUCTS INC.

£ BT EALE
L T g
CMP DETENTION SYSTEMS

For design assistance, drawings,
and pricing send completed worksheet to:
dyods@contech-cpi.com

Project Summary. -

Date:

Project Name:
City / County:
State:

Designed By:
Company: AMS-5TI
Telephone: m

Corrugated Metal: Plpe caicuiator :

Enter Information in

Access
Riser

,f7 Finished Grade
Pavement w\ / Elevation

A}

Blue Cells

Storage Volume Required (cf):
Limiting Width (ft):

Invert Depth Below Asphalt (ft):
Solid or Perforated Pipe:
Shape Or Diameter (in):
Number Of Headers:

Spacing between Barrels (ft):

Stone Width Around Perimeter of System (ft)

Depth A: Porous Stone Above Pipe (in):
Depth C: Porous Stone Below Pipe (in):
Stone Porosity (0 to 40%):

38.48 fi Pipe Area

BackMll to Grade

 Diamater

Effective Depth

System:Sizing:: . i
Pipe Storage: 10,006 cf
Porous Stone Storage: 0 cf
Total Storage Provided: 10,006 cf 100.1% Of Required Storage
Number of Barrels: 2 barrels
Length per Barrel; 113.0 ft
Length Per Header: 17.0 ft
Rectangular Foofprint (W X !_) 17 ft X 127 ﬁ
CONTECH Materials - : s
Total CMP Footage: 260 ft
Approximate Total Pieces: 12 pcs
Approximate Coupling Bands: 12 bands
Approximate Truckloads: 6 trucks
Constriiction Quantities® .0 oo s s el D e
Total Excavation: 1200 cy SR .
Porous Stone Backfill For Storage: 0 cystone - Barrél Foot
Backfill to Grade Excluding Stone: 828 cyfill

*Construction quantities are approximate and should be verified upon final design

© 2007 CONTECH Stormwater Solutions
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SMALL AREA UNIT HYDROGRAPH MCDEL

{C) Copyright 1889-2008 Advanced Engineering Software (aes)
Ver. 15.0 Release Date: 04/01/2008 License ID 1204

Analysis prepared by:

Bdams-Streeter Civil Engineers, Inc.
15 Corporate Park
Irvine, CA 92606
949-474-2330
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Problem Descriptions:

25-YEAR FREQUENCY

HYDROGRAPH

SOUTH SHORES CHURCH, DANA POINT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.9%0

TOTAL CATCHMENT AREA(ACRES} = 4.03
S50IL-LOSS RATE, Fm, (INCH/HR) = 0.020
LOW LOSS FRACTION = 0.550

TIME OF CONCENTRATION (MIN.) = 6.96

SMALL AREA PEAK ( COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED
RETURN FREQUENCY(YEARS) = 25

5-MINUTE POINT RAINFALL VALUE (INCHES) = 0.40
30-MINUTE POINT RAINFALL VALUE(INCHES) = 0.87
1-HOUR POINT RAINFALL VALUE(INCHES) = 1.15
3-HOUR POINT RAINFALL VALUE (INCHES) = 1.84
6—-HOUR PQINT RAINFALL VALUE(INCHES) = 2.71
24-HOUR PCINT RAINFALL VALUE (INCHES) = 4.49
TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET) = 1.20

I
o
w
iy

TOTAL CATCHMENT SOIL-LOSS VOLUME (ACRE-FEET)

dhhkhkk kA A A h b bk d b d b d kb h bk hdd b dh bk b hkdr vk dkhhhhk R hhdhdbrbhrbhrhbdrbhhdddddhdddhdk bk

TIME VOLUME Q 0. 5.0 10.0 15.0 20.0
{HOURS) (AF} (CEF3)
0.11 0.0008 .17 Q
0.22 0.0025 6.18 Q
0.34 0.0042 0.18 ¢
0.4¢6 0.0059 0.18 ©Q
0.57 0.0076 0.18 @
0.69 0.0083 0.18 ¢
0.80 0.0110 0.18 ¢
0.92 0.0128 0.18 Q
1.04 ¢.0145 0.18 Q
1.15 0.0163 0.19 ©Q
1.27 0.0181 0.19 Q
1.38 0.0199 0.19 Q
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22.38 1.1751 0.22 ©
22.50 1.1772 G.21 ©
22.61 1.1792 .21 ©Q
22.73 1.1812 .21 ©Q
22.84 1.1831 0.20 Q
22.9%6 1.1851 0.20 ©Q
23.08 1.1870 0.20 @
23.19 1.188%9 0.19 ¢
23.31 1.1907 0.19 ©Q
23.42 1.1925 0.1% Q
23.54 1.1943 0.19 0
23.66 1.1861 0.18 Q
23.77 1.1978 0.18 0
23.89 1.1996 0.18 ©Q
24.00 1.2013 .18 0Q
24.12 1.2021 .00 ©

Problem Descriptions:

25~YEAR FREQUENCY

ON-SITE DETENTION SYSTEM

SOUTHE SHCORES CHURCH, DANA POINT

FLOW-THRQUGH DETENTION BASIN MODEL

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:

CONSTANT HYDROGRAPH TIME UNIT (MINUTES) = 6.960

DCEAD STORAGE (AF) = 0.00

SPECIFIED DEAD STORAGE (AF) FILLED = 0.00
ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN = 0.00

INFLOW

I

I

v effective depth
fand volume)

I

| detention | [ Vot et e et e

| basin | <—=>| cutflow

| { [ oo e,

————————————— ! | \
! | storage | basin outlet
v ___________

QUTFLOW

DEPTH-VS.-STORAGE AND DEPTH-VS5.-DISCHARGE INFORMATICN:

TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES = 14

*BASIN-DEPTH STORAGE QUTFLOW *+*BASIN-DEPTH STORAGE OUTFLOW =
* (FEET) (ACRE-FEET) (CF5) ok (FEET) (ACRE-FEET} (CF3) *
* 0.000 0.000 0.C00** 0.750 0.055 2.740%
* 1.000 0.073 3.530%% 1.500 0.110 4.730*
* 2.000 0.147 5.680%** 2.500 0.184 6.490%
* 3.000 0.220 7.220%% 3.500 0.257 7.870%
* 4,000 0.25%4 8.480%* 4.500 0.331 9.040*



* 5.000 0.367 9.570** 5.500 0.404 10.080*
* 6.000 0.44% 10.560%** 6.500 0.478 11.020%*
BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES:

INTERVAL DEPTH {S-0*DT/2} {S+O*DT/2}

NUMBER {FEET) (ACRE-FEET) (ACRE-FEET)
1 0.00 0.00000 0.00000
2 0.75 0.04187 0.06813
3 1.00 0.05608 0.08992
4 1.50 06.08733 0.13267
5 2.00 0.11977 0.17423
6 2.50 0.15289 0.21511
7 3.00 0.18539 0.25461
8 3.50 0.21928 0.29472
9 4.00 0.25335 0.33465

10 4.50 0.28767 0.37433
11 5.00 0.32113 0.41287
1z 5.5C 0.35568 0.45232
13 6.00 0.39038 0.49162
14 6.50 0.42518 0.53082

WHERE S=STORAGE (AF) ; 0=QUTFLCW (AF/MIN.) ;DT=UNIT INTERVAL(MIN.)

DETENTION BASIN ROUTING RESULTS:

NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES
OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL.

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE

(HRS) FILLED (AF) (CFS) DEPTH(FT) {CFS) VOLUME (AF)
0.108 0.00600 0.17 0.0z 0.03 0.001
0.224 0.000 0.18 0.03 0.0% 0.002
0.340 0.000 0.18 0.04 0.12 0.003
0.456 0.000 c.18 0.04 0.14 0.003
0.572 0.CQ0 6.18 0.04 0.16 0.003
0.688 0.000 ¢.18 0.05 0.17 0.003
0.804 0.000 ¢.18 0.C5 0.17 0.003
0.92C 0.000 0.18 0.05 0.18 0.004
1.036 0.000 0.18 0.05 0.18 0.004
1.152 0.000 .19 0.05 0.18 0.004
1.268 0.00C 0.19 0.05 0.18 0.004
1.384 0.000 0.19 0.05 0.18 0.004
1.500 0.00C 0.19 0.05 0.19 0.004
1.616 0.000 0.19 0.05 0.1%8 0.004
1.732 0.000 .19 0.05 0.19 0.004
1.848 0.000 6.19 0.05 0.19 0.004
1.964 0.000 0.20 0.05 0.19 0.004
2.080 0.000 0.20 0.05 0.19 0.004
2.196 0.000 0.20 0.05 0.19 0.004
2.312 0.000 0.20 0.05 0.20 0.004
2.428 0.000 0.20 0.05 0.20 0.004
2.5414 0.000 0.2C 0.05 0.20 0.004
2.660 0.000 0.20C 0.06 0.20 0.004
2.7176 0.000 0.2C 0.06 0.20 0.004
2.892 0.000 0.21 0.06 0.20 0.004
3.008 0.000 0.21 0.086 0.21 0.004
3.124 0.0090 0.21 0.06 0.21 0.004
3.240 0.000 0.21 0.06 0.21 0.004
3.356 0.000 0.21 0.06 .21 0.004
3.472 0.000 .21 0.06 0.21 0.004
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.588
.704
.820
. 936
.052
.168
.284
.400
.516
.632
. 748
.864
. 980
.0%¢6
.212
.328
.444
.560
.676
.192
.908
.024
.140
.256
.372
.488
. 604
.720
.836
. 952
.068
.184
.300
.416
.532
.648
. 764
. 880
. 996
L112
.228
. 344
.460
.576
. 602
.808
L0924
.040C
.156
L.272
.388
.504
.620
.736
.852
. 968
.084
.200
.316
.432
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.00¢C
. 000
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17.508 0.00C 0.87 0.27 1.03 0.020
17.624 0.coC 0.84 0.26 0.986 0.019
17.740 0.000 0.80 0.24 0.91 0.018
17.856 ¢c.000 .77 0.23 0.86 0.017
17.972 0.000 0.74 0.22 0.82 0.016
18.088 0.000 0.67 0.21 6.78 0.015
18.204 0.000 0.50C 0.18 6.70 0.013
18.320 0.000 0.49 0.16 C.62 0.012
18.436 0.000 0.47 0.15 .57 0.011
18.552 0.000 C.45 0.14 0.53 0.010
18.668 0.000 0.44 0.13 0.49 0.010
18.784 0.000 0.42 0.13 C.47 0.009
18.900 0.000 0.41 0.12 0.45 0.009
19.016 0.000 0.40 0.1z 0.43 0.008
19.132 0.000 0.39 0.11 G.42 0.008
19,248 0.C00 0.37 0.11 0.40 0.008
18.364 0.600 0.36 0.10 0.39 0.008
19.480 0.000 0.35 0.10 0.38 0.007
19.596 0.000C 0.35 0.10 0.37 0.007
19.712 0.00C 0.34 0.10 0.36 0.007
19.828 0.000 0.33 0.09 0.35 0.007
15,944 0.000 0.32 0.09 0.34 0.007
20.060 0.000 0.31 0.08 0.33 0.007
20.17¢ 0.000 0.31 0.09 0.32 0.006
20.292 0.000 0.30 0.08 0.32 0.006
20.408 0.000 0.29 0.08 0.31 0.0086
20.524 0.000 0.29 0.08 0.30 0.006
20.640 0.000 0.28 0.08 0.29 0.0086
20.756 0.000 0.28 0.08 0.29 0.0086
20.872 0.000 0.27 0.08 0.28 0.0086
20.988 0.000 0.27 0.08 0.28 0.006
21.104 0.000 0.26 0.07 0.27 0.005
21.220 0.000 0.26 0.07 0.27 0.005
21.336 0.000 0.25 0.07 0.26 0.005
21.452 0.000 0.25 0.07 0.26 0.005
21.568 0.C00 0.24 0.07 0.25 0.005
21.684 0.C00 0.24 0.07 0.25 0.005
21.800 0.000 .23 0.07 0.24 0.005
21.916 0.000 0.23 0.06 0.24 0.005
22.032 0.000 0.23 0.06 0.23 0.005
22,148 ¢.000 0.22 0.06 0.23 0.005
22.264 g.o00¢C 0.22 0.06 0.23 0.005
22.380 0.000 0.22 0.06 0.22 0.004
22.4%96 G.00C 0.21 0.06 0.22 0.004
22.612 6.000 0.21 0.06 0.22 0.004
22.728 0.000 0.21 0.06 0.21 0.004
22.844 0.0C0 0.20 0.06 0.21 0.004
22.980 0.0C0 0.20 0.06 0.21 0.004
23.076 0.000 0.290 0.06 0.20 0.004
23.102 0.000 0.19 0.05 0.20 0.004
23.308 0.000 0.19 0.05 0.20 0.004
23.424 0.000 0.19 0.05 0.19 0.004
23.540 0.000 0.19 0.05 0.19 0.004
23.656 0.000 0.18 0.05 0.19 0.004
23.772 0.000 0.18 0.05 0.1% 0.c04
23.888 0.000 0.18 0.05 .18 0.004
24.004 0.000 0.18 0.05 .18 0.C04
24.120 0.000 0.00 0.03 .13 g.002
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SMALL AREA UNIT HYDROGRAPH MODEL

(C) Copyright 1989-2008 Advanced Engineering Software (aes)
Ver. 15.0 Release Date: 04/01/2008 License ID 1204

Analysis prepared by:

Adams-Streeter Civil Engineers, Inc.
15 Corporate Park
Trvine, CA 92606
849-474-2330

dkkk kA A A Ak Ak kh Ak kb kAR R A kR hd kR bk hh b d kbbb hxbhhhbdbhrdhbdbhbbddbdhdrhrrdds

Problem Descriptions:

100-YEAR FREQUENCY

HYDROGRAPH

SQUTH SHORES CHURCH, DANA POINT

RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90

TOTAL CATCHMENT AREA (ACRES) = 4.06
SOIL-LOSS RATE, Fm, (INCH/HR} = 0.020
LOW LOSS FRACTION = 0.180

TIME OF CONCENTRATION(MIN.) = 6.96

SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA
ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE USED
RETURN FREQUENCY (YEARS) = 100

5-MINUTE POINT RAINFALL VALUE(INCHES) = 0.52
30-MINUTE POINT RAINFALL VALUE (INCHES) = 1.09
1-HOUR POINT RAINFALL VALUE (INCHES) = 1.45
3-HOUR POINT RAINFALL VALUE (INCHES) = 2.43
6—-HOUR POINT RAINFALL VALUE (INCHES) = 3.36
24-HOUR POINT RAINFALL VALUE (INCHES) = 5.63

l
-
L
o

TOTAL CATCHMENT RUNOFF VOLUME (ACRE-FEET)
TCTAL CATCHEMENT SOTL-LOSS VOLUME (ACRE-FEET)

|
(=]
{
P

dek bk hh bk hk kb h ik hhdhbdhbrhkdhdhdhddhdhrdddddhdhrdrrfdbhddhdhbhhhrdbhhhbrddhdtrtdhkrdhhkdd

TIME VOLUME Q 0. 5.0 10.0 15.0 20.0
(HOURS) {AF) (CFS)
0.11 0.0012 0.26 ©Q
0.22 0.0037 0.26 Q
0.34 0.0062 0.26 Q
0.46 0.0088 0.27 Q
0.57 0.0113 0.27 Q
0.69% 0.0139 0.27 ©
0.80 0.0164 0.27 ¢
0.92 0.01%¢C 0.27 @
1.04 0.0216 0.27 @
1.15 0.0242 0.27 ¢
1.27 0.026% 0.27 Q
1.38 0.0295 .28 Q
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22.38 1.5216 0.3C @Q
22.50 1.5245 0.30 Q
22.61 1.5274 0.30 0@
22.73 1.5302 0.29 0
22.84 1.5330 0.29 Q
22.96 1.5358 .29 ¢
23.08 1.538¢6 ¢.28 Q
23.19 1.5413 0.28 Q
23.31 1.5440 0.28 Q
23.42 1.5466 0.28 Q
23.54 1.5483 0.27 Q
23.66 1.5519 0.27 ©Q
23.77 1.5545 0.27 @
23.89% 1.5570 0.27 Q
24.00 1.5596 0.26 0
24.12 1.5608 0.00 O

Problem Descriptions:

100-YEAR FREQUENCY

ON-SITE DETENTION SYSTEM

SOUTH SHORES CHURCH, DANA POINT

FLOW-THROUGH DETENTION BASIN MODEL

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS:

CONSTANT HYDROGRAPH TIME UNIT (MINUTES) = 6.960

DEAD STORAGE (AF) = 0.0C

SPECIFIED DEAD STCORAGE (AF) FILLED = 0.00

ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN = 0.00

INFLOW

I

E

v __effective depth
————————————— | {and volume)

| i

| detention | ! Ve e e

| basin f<——>} cutflow

| ! Feeiee e

————————————— i | A\
| | storage | basin outlet
V ___________

QUTFLOW

DEPTH-VS.~STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION:

TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES = 14

*BASIN-DEPTH STORAGE QUTFLOW **BASIN-DEPTH STORAGE OUTFLOW ~*
* (FEET) (ACRE-FEET} (CFS3) k% (FEET) (ACRE-FEET) (CES) *
* 0.000 0.000 0.000+** 0.750 0.055 2.740%
* 1.000 0.073 3.530*~* 1.5C0 0.11¢ 4,730%
* 2.000 0.147 5.6B0** 2.500 0.1864 6.490%
* 3.000 0.220 7.220%* 3.500 0.257 7.870%*
* 4.000 0.294 8.480+*%* 4.500 0.331 9.040%*



5.000 0.367 8.570%* 5.50¢0 0.404 10.080+*

* 6.000 0.441 10.560** 6.500 0.478 11.020%
BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES:
INTERVAL DEPTH {S-0*DT/2} {5+0*DT/2}
NUMBER {FEET} (ACRE-FEET) (ACRE-FEET)
1 0.00 0.00000 0.00000
2 0.75 0.04187 0.06813
3 1.00 0.05608 0.08992
4 1.50 0.08733 0.13267
5 2.00 0.11977 0.17423
6 2.50 0.15289 0.21511
7 3.00 0.18539 0.25461
8 3.50 0.21928 0.29472
9 4.00 0.25335 0.33465
10 4,50 0.28767 0.37433
11 5.00 0.32113 0.41287
12 5.5C 0.35568 0.45232
13 6.0C 0.39038 0.49162
14 6.50 0.42518 0.53082

WHERE S=STORAGE (AF) ; O=0UTFLOW (AF/MIN.};DT=UNIT INTERVAL(MIN.)

DETENTION BASIN ROQUTING RESULTS:

NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES
COCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL.

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE

(HRS) FILLED (AF) (CFS) DEPTH(FET) {CFS3) VOLUME (AF)
0.108 0.000 0.26 0.03 0.05 0.002
0.224 0.000 0.26 0.04 0.13 0.003
0.340 0.000 0.26 0.06 0.18 0.004
0.4586 0.000 0.27 0.06 0.21 0.005
0.572 0.000 0.27 0.07 0.23 0.005
0.688 0.000 0.27 0.07 0.25 0.005
0.804 0.000 0.27 0.07 0.26 0.005
0.920 0.000 0.27 ¢.07 0.26 0.005
1.036 0.000 0.27 0.07 0.26 0.005
1.152 0.000 0.27 6.c7 0.27 0.005
1.268 ¢.00C0 0.27 0.07 0.27 0.005
1.384 0.000 .28 0.07 .27 0.005
1.500 0.0C0 0.28 0.08 .27 0.00%
1.6l16 0.000 0.28 0.08 0.28 0.006
1.732 0.000 0.28 0.08 0.28 0.006
1.848 0.000 0.28 0.08 0.28 0.006
1.964 0.0Q¢C 0.28 0.08 0.28 0.006
2.080 0.00GC 0.28 0.08 .28 0.00¢
2.196 0.000 0.29 0.08 0.28 0.006
2.312 0.000 0.29 0.08 0.28 0.006
2.428 0.000 0.29 0.08 .29 0.006
2.544 0.000 0.29 0.08 0.29 0.006
2.660 0.000 0.29 0.08 .29 0.006
2.776 0.000 0.29 0.08 .29 0.006
2.892 0.000 0.30 0.08 0.29 0.006
3.008 0.000 0.30 0.08 0.29 0.006
3.124 0.000 0.30 0.08 G.30 0.006
3.240 0.000 0.30 0.08 0.30 0.006
3.35¢6 ¢.000 0.30 0.08 .30 0.006
3.472 0.000 0.30 0.08 6.30 0.006
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17.508 0.000 1.08 0.34 1.31 0.025
17.624 0.000 1.03 0.32 1.21 0.023
17.740 0.000 .98 0.30 1.13 0.022
17.856 0.00C 0.95 0.29 1.07 0.021
17.972 0.000 0.92 0.27 1.02 0.020
18.088 0.000 0.83 0.25 0.96 0.019
18.204 0.000 0.66 0.23 0.88 0.017
18.320 0.000 0.64 0.21 0.79 0.013
18.436 0.000 0.62 0.1¢ 0.73 0.014
18.552 0.000 0.60 0.18 0.68 0.013
18.668 0.000 0.58 0.17 0.65 0.013
18.784 0.000 0.56 0.1¢ 0.62 0.012
18.900 0.000 0.54 0D.1le 0.59 0.012
19.01¢ 0.000 0.53 0.15 0.57 0.011
19.132 0.0090 0.51 0.15 0.55 0.011
19.248 0.000 0.590 0.14 0.53 0.011
19.364 0.000 0.49 0.14 0.52 0.010
19.480 0.000 0.47 0.14 0.50 0.010
19.556 0.00C0 0.486 0.13 0.49 0.010
19.712 0.000 0.45 0.13 0.48 0.009%
19.828 0.000 0.44 0.13 0.47 0.00%9
19.0%4¢4 0.000 0.43 0.12 C.45 0.009
20.060 0.000 0.42 0.12 0.44 0.009%
20.176 0.000 0.41 0.12 0.43 0.009
20.292 0.000 0.41 .12 0.42 0.008
20.408 0.000 0.40 .11 0.42 0.008
20.524 0.000 0.39 .11 0.41 0.008
20.640 0.000 0.38 0.11 0.40 0.008
20.756 0.000 0.37 .11 G.39 ¢.008
20.872 0.000 0.37 0.1C 0.38 £.008
20.988 £.000 0.36 0.10 0.38 0.0GC7
21.104 0.000 0.36 0.10 0.37 0.0G7
21.220 ¢.000 0.35 0.10 0.36 0.0G67
21.336 0.coo 0.34 0.10 0.36 0.007
21.452 0.00C 0.34 0.10 0.35 0.007
21.568 0.00C 0.33 0.09 0.34 0.007
21.684 0.00C 0.33 0.09 0.34 0.007
21.800 0.00C 0.32 0.09 0.33 0.007
21.916 0.000 0.32 0.09 0.33 0.007
22.032 0.000 0.32 0.09 0.32 0.0086
22.148 0.000 0.31 0.09 0.32 0.006
22.264 0.0090 0.31 0.08 0.32 0.006
22.380 0.000 0.30 0.08% 0.31 0.006
22.49% 0.000 0.30 0.08 0.31 0.006
22.612 0.0090 0.30 0.08 0.31 0.006
22.728 0.0C0 0.29 0.08 0.30 0.006
22.844 0.000 0.29 0.08 0.30 0.006
22.960 0.000 0.29 0.08 0.29 0.006
23.076 0.000 0.29 0.08 0.29 0.006
23.192 0.060 0.28 0.08 0.29 0.006
23.308 0.0060 0.28 0.08 0.29 0.008
23.424 0.000 0.28 0.08 0.28 0.006
23.540 0.0060 0.27 0.08 0.28 0.006
23.656 0.000 0.27 0.08 0.28 0.006
23.772 0.000 0.27 0.07 0.27 0.005
23.888 0.000 0.27 0.07 G.27 0.005
24.004 0.000 0.286 0.07 G.27 0.0065
24.12C 0.000 0.00 0.05 0.22 0.003



APPENDICES

Proposed Master Site Plan
Hydrology and Hydraulic Report prepared by Boyle Engineering (1991)
Easement Agreement (for Off-Site Outlet Structure)
Hydrology Maps
° Existing Condition

o Developed Condition
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FATICMNAL METHOD HYDROLOSY SCOMEUTIS FROGRAM PACNASS

FE& CLEMe MYDROLOZY CRITERIOND
3 noced Zngineering Softwars (aes)
g: B/Z1/8% Serial # 41035

Analysis prepared by:

DAVID A. RBROYLE ENEINEERING _
2038 S0UTH GRAND AVE. SUITE & % B
SANTA ANA, CQ '
(714) 357-8144

FILE NAME: S5.DAT
TIME/DATE OF STUDY: 15:13 1710/1331

USER SFECIFIED HVDFOLDLY AND HYDRAUL T2 MODEL INFORMATION:

~—*TIWE OF ~CONCENTRATION MODEL #m—-—

USER SFEZIFIED STORM EVENTIYEARY = 100,00
SFECIFIED MINIMUM FIFE SIZECINCGH) = 12,00
L3 TO USE FOR FRICTION SLOFE = .95

SFECIFIED FERIZENT OF GRADIENTS(DECZIMA
*DATA BANK RAINFALL USED=

FLON FmCZEES TFQW VCD: 1G
kP XRATIONAL METHOD INITIAL

DEVELIFMENT IS COMMERCIAL
TC = R#LDCLENGTH#*¥ 30001 /(ELEVATION CHANGE) IJ#% D0

INITIAL SUBAREA FLOW-LENGTH(FEET) = aD. 00

UFETREAM ELEVATIONCFEETY = 272,20

DOWNSTREAM ELEVATIONI(FEETY = 24780

ELEVATION DIFFERENCECFEETY = 24,60

TOOMIN.D = LB05%0(  E45.00%% 2,000 /¢ ZE.EC)JwEw L 20 = T TFTG
100G VEQ =AINFALL INTERNSITY{INCH/HRE:Y = 2,820

BLIL CUABSIFIZATION Ic "o

COMMERCIAL SUBGRZSA L HATE, FolINCHAHRS = L0200

- SUBARES RUNOFF(ZFZ) = E.6a
TOTAL AREACACRES) = 2000 FEAM FLOW RATE(CFEX = 2. &4

%***************xx***¥++*w*********&%¥**+***%***4***+¢***++*%#¥*x¥¥****+x++

FLOW PROCESS FROM NODE 20,00 TO NODE - 30.00 IE CODE = 3
>>>3FCOMPUTE PIFE—FLOW TRAVEL TIME THRU SUBAREAL<<{<<

»>>>>USING COMPUTER-ESTIMATED FIPESIZE (NON-FRESSURE FLOW)<<<< .
DEFTH OF FLOW IN 12.0 INCH FIPS IS 7.1 INCHES R
FIFE-FLOW VELOCITY(FEET/SEC.) = 17.% '
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sy,

e wgt.
Sy

UPETREEASAM NTDZ ELZVATIINGFZEETY = 2a3. 50

ZCWN i MODE ZLZVATIONCFZETY = 225,80

FUOW LENGETHFZZT ) = 123,00 MENNINGTS N =, 013

ESTIMATED FPIFE DIAMETERCINCH) = 12.Q0 NUMBER OF FIPES = 1
FIFE-FLOWCCFS)Y = g.64 .

TRAVEL TIMEC(MIN. = .11 TCMINLGY = 7-88

FEEEKERKERERAERER LK EFRLR AR R IR EEF LA R R LR A AT R R LR LR R EEER R RREERF R R L LR 0wy

—_ +

FLOW FROCESS FROM NODE S0.00 TO NODE 20.00 IS5 CODE = i

>¥>DESIGNATE IMDEFPENDENT STREAM FOR CDNFLUEH!E*

TOTAL NUMBER OF STREAMS = 2 .

CONFLUENCE VALUES USED FOR INDEFENDENT STREAM 1 ARE:
TiME OF CONCENTRATIONCMIN. D = 7.88

RAINFALL INTENSITYLINCZH/HRD) = G.75

AVERAGED Fm{INCH/HREY = el

EFFECTIVE STREAM AREACALRES) = .00
TOTAL STREAM AREACACRERY = E.@
FEAR FLOW EQTELCFa} AT CONFLUENZE = 8.64

T R L L R R R R R Rt T L L T R R SR LS
FLOW FROCESES FROM NODE $0. 00 TO NODE 50.00 I8 CODE = =

—V_lr'l T]\l"!"rﬁ|

NATURAL POOR COVER

TE = HxL(LENGTH®# 3,002/ (ELEVATION CHANGE) I¢x .20
INITIAL SURAREA FLOW-LENGTHIFEET) =  205.00
UFSTREAM ELEVATIONC(FEET) = SEE. S0

DOWNE TREAM s;:var::m FEET) = 237,50

ELEVATION DIFFERENCE(FEET) = 25,00

TCOMINLY = ,520=C (’. OS5, 00 TU000 /¢ 290

100 YEAR RAINFALL INTEMEITY(INCH/HRED = 5,213
S0IL CLASEIFICATION IS5 "D .
EATE, FmiINCH/HRED = 2000

NATURAL CR AGRIZULTURE SURARES LOSE
SUBAREAR RUNOFF{CFZ2 = 2. =25
TOTAL AREACATRES: = = Pzall FLOW RATECCFS) = .25

***x¢%*+r*%*+a+w¥%*%#*+%x&¥*+¥%L%T%%w4v¥v¥f ESEFELEFEFEFEREEREE EER LR F SR

0w FPROCESS FROM NODE 30.00 TO NBDE 30,00 IS5 CODE = 1 .

4
x> DESIGNATE INDEFENDENT D*ﬁcgm FOR CONFLUENDE< S {4 ;
‘);1;~AND COMFUTE VAPIDUQ uom '"NEED STREAM VALU:5~111{ '
TOTAL MUMZER OF c'F aMS = =2 - . |
CONFLUENCE VALUES USED FOR IMDESSNMDENT STREAM 2 ARE:
TIME OF CONLENTEATTDN(MIN.) = S.50
EAGINFALL INTENSITY(INCH/HRE) = 2,321 .
AVERAGED FmCINCH/HRD) = s ”,}.
EFFECTIVE STREAM ARES(ATIRES) = p=Te ¢
TOTAaL STREAM AREACACRES) = =1s] 'Q:H



FEAK F_OW RATZILDF S AT TONFLUENIZ = 2.2
PoIMFALL IMTENSITY AMD TIME OF COMCENTHEATION maTC
CONFLUENIE FORMULA USED FOR 2 ZTREAMS.
%% PEAK FLOW RATE TAELE #*#

Q(CF3) Tz tMIN.D FmCINCH/HRD As CATREERD
1 11.62 7.88 . 063 2.7z
2 10,83 PR .07 2,30

COMPUTED CONFLUENCE ESTIMATES AREE
= 1.6z

AS FOLLOWS:
FEAR, FLOW EATEC(CZFS) .62 Tc =

CMING

7.384

EFFECTIVE AREACACRES) = 2.72 AVERAGED FmCINCH/HRI

TOTAL AREACALCRESS = 2.30

FLOW FROCESS FRCHM NODE 20. 00 7O NODRE S0.00

PrEFFPCOMFUTE PIFPZ-FLOW TRAVEL TIME THRU SURBAREAL

o

TH OF FLOW IN 12,0 INCH =IF
TRFE-FLOW VELICITY(FEET/SED. D

TREEAM NODE Z_ZVATION(FEETY: Z2I5.80
T

REAM NODE ELEVATIONIFEET)

Ll & oo

DOWNE = S0E. 30

FLOW LEMETHIFEZT? = Ba. 320 Mad 'S N o= L0l
ESTIMATED FPIFE DIAMETERCINIHI = NUMZRER
PIPE-FLOWICFS) = 11.862

TR&VEL TIMEIMIM.: = .08 TOAMINGY = .55

ERRRRARALRREREEREFEEERE LR EEL R R R LR A F R R LR LR AR AR RS AR R R SR RS R LRI LR R AR FE LS HH
IE QD

FLOW FPEOCESS FROM NIDE S0.00 TO NODE =, 00

INDEFENDENT STREAM

TOTAL NUMBER 2OF ZETREAME =
ZONFLUENCE VALUEES USED FOR i
TIME OF CONCENTRATIONIMINGI = 7.2
EAINFALL INTENSITY{INCH/HRY = 4.7
AVERAGED FalINIH/HRY = .07
EFFECTIVE STREAM AREA(ACRES: = Z.7%

TOTAL STREAM AREA(ACRES: = 2,90

FEAK FLOW RATE(ZFS) AT CONFLUENCE = S 11,82

B R R a L A AL I B A PP
Is CODE

FLOW FROZESES FROM NODE &0.00 TO NODE S50.00

18 ZODE

P
SN

€1 W
5
n

THOD IMITIAL SUBAREA

[

n
I

L]

=]
f]

L0

T = E#C(LENGTH=*¥ 3.00) /(ELEVATION CHRNGED Z#x 20
INITIAL SUBAREA FLOW-LENGTH(FEET) = SS0.00

FrFUSING COMPUTER~-EETIMATED FIFESIZE (NON-FRESSURE FLOWI <44

n

1

O SV



R

USSTREAM ELSATION(FEST: = ZEE. SO

DOWNSTREAM ELEVATION(FEST) = SO7 .70

ELEVATION DIchFENLE(FE:T? = S3. 80

TCOMINGY = L706%0C S50.00%% 3.003/¢ S8.3001%% L20 = 13,777
100 YEAR RAINFALL INTENSITY ¢ INSU/HR) = 3.476

SOIL CLASSIFICATION IS "D
NATURAL OR AGRICULTURE SUBAREA LOSS RATE, Fm(INCH/HR) = (2000

SUBAREA RUNOFF(CFS5Y = 85 f
TOTAL AREACACRES)Y = 3 FPEAE FLOW RATELCFS: = .33 ’

[

&

FERREREREEEE LRI LR E LR LR R R E LR RN F LR LRSI R R LR B R ER R LI LB XL N EL R LR

FLOW FROCESS FROM NODE S0.00 TG NODE Z0.00 IS CODE = i
INDEFENDENT STREAM FOR CONFLUENCE: -
TE VARIQUS VQNFLUENCED STRE AM VELUES

TOTAL NUMBER OF STREAMS = 2
CONFLUENCE VALUES USED FOR INDEFENDENT STREAM
TIME OF CONCENTRATIONIMINLGY = 13,7
RAINFALL INTENSITY (INCH/HRY = 3.48

D
D
T
m

AVERAIZED FmlINCHAHRD = .20
EFFECTIVE STREAM AREACATEES) = .20
TOTAL STRESM ARES (ACRES) = .20
FEAK FLOW BATZSOIFS) AT COMFLUENCE = .32
TAINFALL INTSNSITY 4AND TIME OF CONMCENTREATION ESTIC
COMFULSRIOE FoRMLL S USEN FRR 2 BTREAME.
#% PITAN TLOW RATE TARBLE #=
DOCEDs To(MIN.Y  FmiINCH/HR? Ae{ATRES)
1 12,23 7.95 076 .90
b 1162 =, 85 L 0B S.iF
2 2,85 12.78 . OB7 2,20
COMPUTED CONTU_UENTE CSTIMATES &RE AS FOLLOWS:
FEAK FLOW RGTE(CFS: = .22 Te (MINLD = 7542
STFECTIVE ARSA(ACRES) = 2,90 AVERAGEED FmiINCRE/HRE: = L OE
TOTLL AREALS Sy o= ey
provemsir—vi Hd—— = =Sl i e s ey % = e T e e S e s T oI :
END OF STUDY SUMMARY:
TOTAL AREA(ACRES) = 2,20 TOOMINLY = T35 i
EFFECTIVE AREACACREES) = Z.90 AVERAGED FmlINCH/HRE)= .08 ‘
FEAK FLOW RATE(CFS) = 12,33 S ‘
sk FPEAE FLOW RATE TABLE *#%% v - -
’ QUCFS) T MIN. 2 FmiINCH/HRY - Az CACRES)
1 12,33 7.55 LO7E 2,90
= 11.ED 9.89 . 084 3.1z
] 2,85 13.78 Q87 2.20
L4
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B i L Bt R T A e S D VAR :+~f+:¢+ R R L I L .

SATICNAL METHOD HYDSECLOGY COMEUT CERAM FACKASE
ITRE SCEMA H "._.JF._‘C[_
SR 2F oA = are (aes
' Ass 15

2=, O
R nlx :
i

12,00

NTS{DECIMALY TQ USE FOR FRICTION SLOFE = .32 |
i
;
e e e e e e L e b o A R S o S ST S0 R e a e e e —-—‘-(---—&--‘-4-—‘&‘-)-—‘-*--§
FLOW FROCESE FROM NODE 10,00 TO NCDE oDE = !
>¥>>>RATIONAL METHOD INITIAL SUBAREA AMNALYSISS{<<q |
DEVELOFMENT IS COMMERGIAL
TC = K#D(LENGTH#®% 3.00)/(ELEVATION CHANEE Is# .20
INITIAL SUBAREA FLOW-LENSTH(FEET) =  £45.00
UPSTREAM ELEVATION(FEET) = 27220
DOWNSTREAM ELEVATION(FEET) = 247,60
ELEVATION DIFFERENCE(FEET) = 24,60 .
TCCMING) = .304%[( E45.00%% 3.00)/¢ 24.6001%% .20 = 7.770
25 YEAR RAINFALL INTENSITYCINCH/HR) = 3.768
SOIL CLASSIFICATION IS "D" |
COMMERCIAL SURAREA LOSS RATE, FmCINLH/HP1 . 0200 o,
SUBAREA RUNOFF (CFS) = €.75 '._“' :
TOTAL AREA(ACRES) = 2.00  PEAK FLDN_EQT§QCF§> £.75

***********************************-ﬁ:ag
FLOW PROCESS FROM NDDE *20.00 0 NUI}E

T ‘-r_,_

| ka2

CIMPUTE PIFE-FLOW TF‘QVEL ‘TINE THF‘U -SU&%PEA{{{'{( B H.“

*>>>}">C
>3 r>XUSING CDMPIJTEF'—:STIMP:TED PIPESIZE fNON—F‘F‘ESSUPE FLDWJ(
DEFTH OF FLGOW IN 1::‘.0 INCH PIFE IS 6.1 INCHES : s

PIFE-FLOW YELODITY(FEET/BEC.Y = 1&.9 . : v
LUFSTREAM NCDE E’..:‘-JC:TIDFJCFEET) = 24ZT.E0 : ‘ i3

DOWNSTREAM NODE SLEVATIONCFEET) =  -=5_ go Loe
FLOW LENSTH(FEST) = 122,00 MANMING'S N = 013 .
ESTIMATED PIPE DIAMETERCINGHY = 172,00 MUMBER QF PIFES = 1 ey
FIPE~FLOW(CFS) = €.75 o o

- TRAVEL TIMEMIN. Y = 1T TOOMTRL Y — - oo . I A



Lot

e,

s TR - — e -
TZDEMIN,Y = F.33

,..i

;

TE* L NLM’ ? OF ETREAMS =

. EMDENT ETREAM 1 ARE:
TIME DF LuNLEﬂ*CJIIDNLWIN._ = T.83F
F&INFALL INTENEITYCINCH/HRY = Z.7d
AVERAGED FmlINCRH/HR) = B
EFFECTIVE STREAM AREACALCREED = PR
TOTAL STEEAM AREACACREE) = Z.00
a4k FLCW FEATECCIEY AT CONFLUENZEZ = &.72

FI.OW FROCESS FRCM NODE 40,40 7O NCDRE 20,06 IS CODE = 2
FrHFFRATIONAL METHOD INITIAL SUBAREA ANALYSISO (<<

MATURAL PGOR COVER

TS = K#*LD(LENQTH»*% 3,001/ (ELEVATION CHANGEY I*x ,Z0
INITIAL SUBAREA FLOW-LENGTH(FEET) = 405.00
UFSTREAM ELEVATIONCFEET) = 28E.50

DOWNSTREAM ELEVATION(FEET) = 237.50

ELEVATION DIFFERENCE(FEET) = 23,00

TCMINGY = JS25%L( 403.00%% 3.000/¢ 29.0031%* .20 = F.821
25 YEAR EAINFALL INTENSITY(INCA/HP)-#U 3.301_J¢ Y

.801IL CLASSIFICATION IS “D*
NATURAL OR AGRICULTURE SUBAREA LDSS PATE, Fm(INCH/HR

-

SUBAREA RUNQFF (CFS) = 2.5
TOTAL AREACACRESY = ' =13

********************ﬁ-**********g%******

30. 00 70 :NOBE 525
ESIGNATE INDEFENDENT STREAM FOF CONFLUENGEZS<<< 5T
ND COMFUTE VARIOUS CONFLUENCED STREAM VALUES<<<( .

wv
DU

TOTAL NUMBER OF =TF:EAMS = 2 o
CONFLUENCE VALUES USED FOR INDEFENDENT STREAM 2 ARE: ' i
T.:.E OF COMCENTRATIONCMIN.) =  2.g8> '
FAINFALL INTENSITY(INCH/HE) =  32.30

AVERAGED Fm(INCHAHE) = - 20 .

—_ . EFFECTIVE STEE&M. _QE?EG.E_BP}?ES) E o380 L i

M AL - ACTTIE AR A TR A A —— e M -

m
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R —
= TC s AT PRI N i D — .

FROM NODE 30,00 T NCDE S0.00 IS CODE = 2

DEFTH CF FLluW IN 12,0 INCH FIFE I3 £.Z% INCHES
FIPE-FLCW VELOCITY(FEET/SEC. S = I
UF‘ST’"": M NCDE ELEVATIONCFEETY = 22S.80

1

DOWNSTREANM NODE ELEVATIONCFEETY = 208,30

FLOW LEMETH(FEET) = 84.320Q MAMMINE™S N = .013

ESTIMATED FIPE DIAMETERCINCHI = .00 NUMBER OF FPIFES = H
FIFE-FLOWICFSY = 2.05

TEAVEL TIME(MINLGDY = .07 TCMMINLY = 7.26

R R R T e e L X
FLLOW FROCESES FROM NUODE S0.00 TO NODE S0.00 ‘IS CODE = 1

DEC‘-IL-:NA"'E INDEPENDENT STREAM FOR CONFLUENCE<<<<

TQ—TAL. NUMBER OF STREAMS =" 2 v R R
CONFLUENCE VALUES USED FOR INDEPENDENT STF‘EAM "1 ARE: -~
TIME OF CONCENTRATION(MIN.Y = 7.96
v, RAINFALL INTENSITY( INCH/HR} = STE
AVERAGED Fm(INCH/HRY = .07 ' -
SEFFECTIVE STREAM AREA (ACPES) '
TUTAL. ‘STREAM . QEEQ (ALPES)
PE:’-‘:R. FLOW RATE CCFS)' AT CU

J6J K6 KRR I IH AT K KNI T KRR H K BRI R A H R IR X TR KRR K S

FLOW PROCESS FROM NL'_IDE 80.00 TONODE o0.00 IS CODE = 2

»2RATIONAL METHDD INITIAL SUBAREA ANALYSIEC«<

T N N I N N RS e S s S S e s T T R T T O S S S T ST S o e SmmIm = =

NATUF:P.‘ AVERAGE IZOVER . )
TC = K*[(LENGTH%% 2.00)/(ELEVATION CHANEE) ]*4' .20
INITIAL SUBQF’EA F;...DN L'“-"NI:;TH F‘E‘:T) = 5...:L3 Q0

A e -._-.,\ P"ﬁ“-“'—('"“.d”-“—"

Wmﬁmm EATR TR




CE5.50
= LS
- 52,80
e 30002 /0 SELE0Dr3wx V20 = 1Z2.777
) ALl N A i"""‘ _ T ""\ —_— Bt r A B
2E YERR RAIMFALL INT "\.'- FOINTS/HRY = 2727
bt Ty
= Z .
o Pl el I D AT . :
SUEAREZS LIS FATE, FrmiIMNSH/HRY = L2000 :
J . T {
-~ e i nds T L DT T — Pl :
- — —_, [pape—pasl e —_ et - « Do

E0.0C T“ NGDE SOL00 IE MDD; = 1
EMDENT STREAM FOR CONFLUENGE<{ <<
:ICUS CONFLUENCED STREAM VALUES< <4<

EAaME = % i

‘LL,'E".-_: USED FOR INLDEPENDENT STREAM 2 ARE: ;

TIiME C!'-' CJJ! ENTEATIONOMINGD = 13,78 ;
FAIMFALL INTEMEITYUINZA/HEY = 273 i
AVERAGED FRiINCH/HREY = -2 §
EFFECTIVE STREAM AREA(AIRES) = .30 ;
TOTAL STEESM AREA(ACRES) = - 3G i
FEAK FLOW BEATE(CEFS) AT CONFLUENCE = .E3 :

F:QI"LIF'ALL INTENSITY &MD TIME OF CONCENTRATICN m’—‘f"i'ID
CDN LLEENC‘: FDF‘MULH USED FOR & STREAMS.

Bt e T

%% - F’EAV r—*wu FATE TAJ:L.:.. ek e

_ @CCFSY | T (MIN. D Fm ¢ INCH/HR ) fe (ACRES?

t 3.60 T 7.36 . 076 = 2.50
o 9.06 5,89 . .084 3.1z )
3 7. 57 13.78 - L L0B7 .. - =3.20
COMPUTED CDNFLUENCE ESTIMATEe ARE AAS - FDLLEMS. -n;z—; =y
'PEAK:FLOW RATE(CFS) = T 9,80 T TC(MINLY :

_ EFFECTIVE -AREA(ACRES) = ,;ﬁ.eo;;nvseg_szn'
_TOTAL AREA(ACRES) = R

“4+END -OF . STUDY - SUMMARY :

- FOTAL*AREA(ACRES)Y 4.7z
CEFFECTIVE AREA(ACRES) :
e ,_PEAK FLOW RATECCES) oz 5

“Fxxx PEAK FLOW RATE TABLE i -
Q(CFSY  To (MIN.)




B

watlel lo the

L live (

Ip

d at lea

HA

ts 1

i

[
1

ul“ I

[

Al pipes and comly

rouadw

) fect

e plice

vy sk

SE3 W JF IOWEA m FEE- T ‘,,.F____—i .
'S 3 1 + 3 A 3 o' osizs !
1500 WG ' IH) 1130 |asa_i R |_-.m1 T oo T e 1t N :
- . . et red 145 J '
I AE . LaNCAsTE A . 1o : c."q s :
M aagur, [N e | 123 Troma 1 n '
e MR B e SR L = LM-‘T_'{I— | ;
2 W U . EA e T !
. et o e e _.'?50 ! L 27 ;
[ T H L) H
' el B- - -t - - !
s 87z 3 } SR ! I :
e 22z . E T ;
ST B2z L1500 | a0 | -3Iad o EE] I'sea 1 3
- N e s LIRS DL B 1 \ ) o 3 15409 | ez :'
DE e = - i 1320 [ 1260 | 110 [ 'Ceo - “Eit . 35
T2EET 1 | i —25 !
oo 20 = Tzo | I :
5% o852 5 ;
- = = [ 1100 } & i
= ] : !
2 55 >z :
e =5 f
LS E |
'-: - = i~ i N
s ~¥-9 [T ;
TR S 7] H
- — e B
¥ one 2T = TR i
: w-— s = = b <9 1 I'
Ee - 224 73 . |
= = H
£ = 3 1250
m B 01 1
- — —— e
2HET S > T § i
- I T !
-z S==z 34 1 H
-..5 = - -—-‘_5 e 17 M 1 300 I
- == 2-" = .'5 at H
2o = bl 1l L .
= = oz » T ' 350 :
S L = - - e .
Y. SE = 102 Py 1 "‘ R T - ' = [ P :
2=, Bz~ [ T a1 ! H - T H T i
—_— g 3 e It}
k2o 2 ™~ N . :
E —— 2D 5 .C-: I—-ﬂ Dragsgiign Zaszilign o
S o = 5 Yo . Ltaalficied Crancn ondin ke X
— = :
=B oo iE

s

|

¥ ;
A -
! A S L o OO J :
I JURSE VR AT T SRS TN SR SO S S N N T S :
$1__11e0 : O O U A S AT, ! I 51
230 S — S R SRS S T S T e
37 t ! ! l_._ 5T
; :

450 D 1350 1933 + 63

i
. '
& N2 G OO DA R AP I - e i
[ . : !
s -:‘ o “._..__.: RN SN I S E— ....---..:. __:__.—:::_:__,__ T - = i
72| . N N L= i
NEOERECT . L 5 H
i | 1200 | I A - 1 R I 18 !
N A AR PN S A NN SRNCH AN SN NS B &3 1B I
& 1937 B4 i
7 I T T T A T i 87 ]
. 4 PR SR & [ T S IRV ———— i
| 0 FRY DOV A VR S, PN I SN RSN NP S #o !
93 i R FE)
o A A R A S B T R R A - %€
G A B X Y S T T A oz
i YT I R A e 1335 108

( Teench Canififion 3 i .
|

Teanza Wtn * Q.0 + 20 inchme

a
o
'
"
S

ORANGE COUNTY FLOCD CC! NTAROL DISTRICT

ATA -

o EnsiT 110 pes D - LOAD TABLE
o Fiotom: L | FOR REINFORCED
HORD To-TER R CONMCRETE PIPE - *
IVE LTAD ~« H20 - S168- 42 TRUCK -
: ie72 ] 1oF 1 | sT-297

P

RIEPY V.

R Sl LISE L LEL TNE- R



2000

T T T T 7T

o
(o]
c

800

T

— 600

400

T
ol
(o]
Q

n
(o]
[+]

T T[T

\

{'_1
DIAMETER (D) IN INGHES

;o
[=]
2

TRTITTT

I
o
o]

DISCHARGE (Q) IN CFS

|
)
=}

1
b
<

TURMING

— 120

M- 108

— 36

-84

— T2
- 66
- 60
- 54

pedd
- 48— =]
P

- 42
- 36
33
- 30

-27

24

— 2t

BUREAU OF PUBLIC ROADS JaN. 1963

LINE

Hw i
: -—-—> 4
P
TR
Slopg Sg-v L
SUBMERGED OUTLET CULVERT FLOWING FULL —5
HW = H+ ho—LS5n -
For ouilel crown nol submaerged, compule HW Dy .6
methads described in the design procedure
.8
e
2o

(IR A

HEAD (H) IN FEET
Ill T 1 l T T 7
~ w

i
[£]

[2:]

T T
o

o

Mrvrr 17

]
(=]

HEAD FOR
CONCRETE PIPE CULVERTS
Y FLOWING FULL
n=0,012

I1-61



e

A o — . i ) i -
CJ-*""%\:C/H T SRS DE GI=*TiNG CATES BAoin ][.—-,2__.:; -
N SUMP col ot ond T
i me - o

R = ’
L-(',.__;' G35 o (par :‘ﬁ..;&rma:u. Cales :
' ¥
Q@ _ 615 7%
= £ = 0.89
=4 TG,

- | . R - -
From na”‘”:j\““f‘" . tread (H‘) = 0.45 < DS (. F waigner

- QuTEe s iy T T T

\

. = 7 t Tr f‘g Coe - e e e A e e e e e -

1

e Foom. neMegrapn H=o. 53 _ -Hme _is 4{ b \'Lz-r'-h/w
e ____,______,C,,u-f'ﬁ he.is %Tﬁé‘l" rate _tocafisa,.

%w&daf’_ a5 ‘f'&g, aish :i(ouqi @

T.c. @La{(e:.g ufwarA MJ

i legy fhanm Yy S There. ?s'

y“.,&-li‘sf-bﬁz. (Jaerhq absue ‘b(o o

P - - . Ly



(18 Jemupn
o

L e T S TS L NP PO Iy e U r-FIee s PO [ T — :

Il A (e B T R T AT Y L e me eI e T ®

|
|

|
N &2
IN SUMP

WATER PCNDED ON GRATE

/.
IRENY)

H
FIAREN

—— l,rA.,......l.nt-ll.J].:.lu Y (R NN B .7..;.. e | e B B o uy puvey VIS WS O (R PRI DU PR B .@.

e e L o el R R e erf = | o fomeed s [ e [ e [ e [l F |

=~ =] e e == ) U U ORI U VY N SN SOSOY NERG WL P
SEDU NUN N P IS o SRR N Y O O O " O O O _ Cor N
I e __ B e b ol i e e gi~ W

—_— lllll...l..ﬂ/...!ll!lllul\m.i.lrtf e R e Bt ol B e Bt o By Es (AU SOV (SO ORI [ i £
) - S (B DO YOS SO B SN e e [ ——pi

: SiW

PER

[ R LE}

|
|
|

HEADS Ule 70 !
HEADS AR
HEADS 8

1scH

11

>
1

S O N oo | == +
] IR, NS O Y O 5. O Y O P T N wi
R - I —& =
.......... PSP - N P - JURVY QU N DUSURS DY IOWUR DU S PO JUa ook | R 4
S O O O xil W
../rl.[.”!:....lnl NS R SENGH UG P DU DU VY B B B . T
mERN B:ow
T T JUU—— -:/,illll.trlur ..... e e e = s [ = [~ | e | e e [ By
S O N O O O
ut W' -
H i V1 Z —.H.. .....\.... ()
[ w| Wl 2z . o ] <t
WAL Dot dn i e b e e b : : =t =l | e
+ o Sttt el ——— ll.llJln.iil.ﬁ.—pl-tw«."! 1 oy JRN SO it ) AN
- ) — zjnlllrl —— — ]tsi}.l.ll.'.}l‘ll‘l.w.am,“ -m“l)!.llruil. llll‘ill}‘*qlm. WwQA
1 A O D SR TP SRR U NOVROUN U JON S I ¢ -~ = = OO U DR SO J |- K3 1215
R T O B O N R O e I PR N - S A5 P
. / Q‘M,Ra.ﬁl{?...ll f e A |
-} lJ\rﬂwi JO VR S E Ji!tilrri..l.,...‘.\lux.nllxlli.!if!iiil-riflﬂlus -
) w -l B ("
S L < AN O !..J:i.itr..t.m.rwhxhiiaili..l!mms w'd 0
__sz - T .RMH ) ol 2 a. Q
A O O 1O O U O <1 O I I <101 I« & - )
W2, - 1 e e A
U = S ot ittt I et el i ANt Bl Rt ol BV et S e { e el e e B S v
U ST S 1 U [UUEN N W O RN 0 Y I SRR O DU OO 1. ool e 114 . - o
?_ : o —L ;_.I l:l......!..lu..........:....unu iy wu
W0 ' | ~. _.5 —_u_ o, ”\u o
v . Il N9 e e R e e o - — e 5
S e« | i e &
NS VRS DR U N R RN U RS . O Y Y U O I8 O -.m..rt...lillf.il.E..J
x o g S
m =
e 3
" 5
UL ©

DIVISICNTWO
ASSUME 25 %

L apa| Ny () EJA

I

|
it __,.:.__Fp:_:..f_.r_kf tusetete ek .,:.: o A Bl bt
] : ¢ it}
.. T . Q
o

=)
=
—
—
-

roadl s Jad Ll L g

(=8}

1S61'YY I A3y

- %
»

¥



CAPXC\TY pE Cropessr

t X
. 2-C

WiCE  Co~a. INTERCEFTOR D

Frowing Yy Fuol

3 . \ 1,34 U | be,
Tacaings Y (7 T
. IAE S r
- A ~,o.
L FVINR V) ‘a"-—"s

—oh

...q_._.E._.__._ -

re L EsL g )
A .
= 7™

_ ) oo

bt o r kb an

- e



o

CAPACTY €F Exinng | L e
N piTed - Flovang 34 Fue - . 1 S Py

R

£

5
&

D

!
x|

e

g

—"

i Vs NTE N X - ‘ . _
N o= ——=sae] 7 {03 r=CF L%raf-i-"t‘j]’w' bl

o RS
Bt (/! roh
= 1;‘7‘%' -\:-i/
N = 92.97 1 Z 7.335%2
PLoA
L = \V‘ ’
6-1.9 p
! -v‘."; ‘ﬂ‘-" __,..l
= \\’.).S\ j.\‘; Vie T "(:,_,71’{
-~ ~ )
D = 2.6 er e CAPACUTY =D o
-, Z, m& AT N=DPTs Tlruimg =i Fau
BT e E&L{N‘A’lt_: SLIFE = 5 ';", i
C?. :-41-7-;,‘.?.". e . m-.,_(- : . e o
. s (P L 100 & Stpam PLows | From . LAt e TE
3 {23 c" . 17 .6
e e e cmmnt o A e e . r————— L AN — ——— — - bl -
'QWO < Ce 7.lo A . *CK
.o - - - - - e - — e .- ol



e

3 TATIDH WeIRTOLERTy al 2 e izl TERSY O ETYoITInAL
- - oo . anp - e
ELZY 3P L gzl sEal RLLZL,  fE aLsTH
71/ EY 0 2 amwe ur
AL
P I e S AR FRILTL SRR E4T LI FIISTRIRLFEAEEFEI R34 dEASLTEEEET RS FSETEL EE I
A AL ! hndd ma - i * in o5 s nn kB~ -
b L0005 3,00 i d wiZetd 1.3 iC.cu drdo 215,09 G .39
YA LR =5 3 .
G 248000 o3l .58
- . 'y o s o qem ; ©oan
102,48 299.57 ST ZERA LS A 1 weli 25,48 i b Lt
1 an
. . [
. - - - LY LY A o
o ree LA O B Sl 3 e L
] o ATRAR CAaes -
- - 1 W ey P ona s
i H g . kY * oar Al s gl B N
HEERSU TR 3% -t S IS .3 R ) ol L
¥ I Al T it
i SE 8% 288 00
o o " - - LY ) 2
0t Mein .43 I0EE LS B S B 11 3.2 235,32 ] 1.2
ET ran aty a7
L 20523 it 8.73
S [ELEY; 15 =4 5 AT A i a An rn o oo -
TO4ELD) o4 ] 21028 N3 20,13 .33 227,57 R .
A 1 e A -
i RIS ) TN 2,30
' 4 L 'h’\ X - i = -
¢ LBLIY Timzm i 2,82 1,9 13,2 Je7 238,77 o Ly
A F - A s E
g 2,47 LME32 @ L7
i T 2} n o Ann = " + T Aan DLt S .
3 077 nLy el PtiL I {3 13.2 [ETR] 7.3 20 .99
g -
0 6.5 L20832 L1235 L3
1y -, - 1 v od rd Al =
O 1717.5 223,18 3 223,91 17 1749 4,73 228,73 A a0
an -
0 4.87 20822 12835 A2
Ao MR [ anc 4 = an !
¢ 1824 224,13 35 2125 11,9 16.57 Gz 223.3% .06 £.00

22:.88

AV LS OrFy

11717

3.43

a
.1i832

1% oiurfacc TRIF

COMPUTHT Lo
L}44¢’17{ZJA¥—11\ L&

.36

L.00

HATER SURFACE PROFILE LISTING

SINGLE ReAcH

¢ STATION

0 L/ELEH

0 183.00

GJUNCT §TR

INVERT  DEPTR

ELEY
5@

036409

0F FLOW

1.00

4.5,

ELEY

225,50

1119

VEL

13.16

VEL

HEAD
SF AVE

3.57..

ENEREY SUPER CR!TICAL

GRD.EL.

|

!iii{*iiiii!ii*ifi*{ii!i*iiifiii*i§i§!i!iif&iii!ii****iiii*{iiii!*iifii**iiiiii*fiiiiii}*ii
225,60

230,17

.24

ELEV

Wil

'n'EPm

1.00

% )22y

]

NURB DEPTH ! i
§i§ii§ii§ii{*{*§¥**§i!i*ii*i&!!iii*i*i%l

u3a1

Dla

FEFTEIIF o R R442EEF ST 450D 5.2

A
40
i nan Ny ANy
LY Y da)

A . o
O R s B h
o4
3} % oy
I AL
iy
R
BT ”,
L3 1 Tt B
BT
Y
LS BN *
L0 R N |
\
30
Lo )
hnl
Pl
LN ) E
109 A0

1,0¢ A0 0 0

106 Q0 9 cli

HGT/ . BASE/ IL Hﬂ CEERE

Dlé:_.

1,00 A6 .00 00 L2



SHYIRAULIS

A

82

(93

P e

9

anm ga

el le

I: nAa
12,92
243,704
-
15,54
nre g
200,43
-
10, <7
‘T'\ ’\t‘
PR
N
LG8
AaTa
a7.40
-
-l
Apn =c

TR

3.1

27,08

~i i

- -

CH Lh
CH

1)
[}

&

4.1

STATION

0 L/ELEM

B R R R F R R P S R R R R R R R R R T P S P S R FE F F E P R F R F R REFEEFFEER32

0

0
9

L= ]

LI =1

301.66

3.2
304,85

2.3

30741

.2.08
309.49

-~ LT
-311.20

14!

......

1ann
-..-Ll

4,00

e

.19624

INVERT

ELEY
50

241,12

13624
241,75

.19624
242,25

19624
242,66

. 19624
242,93

96

1 33 falaty! 1T
Tt e
" or I
P ———a i
- S
i 2l
aa ~ma v
i RO
Y '-‘1 t~d
s I
e ~ar g7
.,. 2353
o R
: 2255
=y ~ny An
s ELVIVE WA N
A An T
52 225,88
- 2 ¥,
. od 240,196
Ty ~n
SINELE REACH

JEPTH 4.5,

OF FLow L=
.67 241,79
J0 242,45

247,98

Ll

g3
7 4343

41 243.80

Cas
’

L.

(13
»

8.6

8.8

8.6

8.8

8.5

13.32

14,51

13.93
13.28

12.56

-

i3
g7
TR
I
e
var
e
¢ AT
T

SEL

HESD
3 AVE

3.63

10161
3.3

.09062
3.01

.08123
2.74

smn 1y
v o
2.2
‘\':\ kY
4. !
Ao \‘P Ry
2:s 7
4N
-t A
s oz N
T N
hl ':ﬂ
Zea0
ancg a4
sod, e /o
1 e
178
Y] A
) i
S
P
XA AR
2. Rt
1 oan
=
VY. Y Y
28804 LG
1 |q
i3
LYW An
24d 28 a0
T
. il
RPN A
Jud, 5 St

= ARCOFILZ LISTING

EHEREY  SUF=R

GR0.EL.  ELEY
HE

245.44 .00
.32

245,71 .00

24R.00 00

246,17 .00

246,29 .00

L
Cral

[y
uh

LRITICAL

JEPTH

39

.99

.99

L
tn

L
o

e

NORN DERTH

.33

.33

=
e

e

N
R

.00

HET/

DIs

.00

1.00

1.00

1.00°

1.00

as

PROY

)]

PRV Y

LiH)

I NO.

.00

00

R

00

. .00

Uy
A0

A0
.00

00

R}

R

0

.00

S0

00
00

00
.00

.00

00

0

<>

e

PIER

0

5

€



-

.
P .y _od.il LT I B Lo e 120 B VN
ooy 188 70 a3 el
DR 7 N L DMLy 23 ! MM g
J L R O ST 30 W32 0
v TLw il ST 2358 5.6 13,4 VI S .22 Lo I I
LA S LakiE HREKS L3 R
ooaEniD taal IS B B d.8 7.8 36 4307 5 L0 L AL s
r Qe ——
) 315 L% LS 1.13 G2 A9
oomnel Il A0 23 8.5 18, .40 183,28 W .39 1,38 TV, B
'
; = ggen , 2=
3 3.50 Wi 12857 .t .33 40
702905 Ml o 0L 3.6 1.7 .01 244,57 L0 .28 foop 000 9 .l
! 000 e R el 37 .S 3
; : .
SGRTATT PROFILT LITTING
JIMELD REANH
FETATIE weRT EEPT LR p vEL VEL SNERIY BUPER O AITIHAL 3T/ 3AgzS L NB AV
gLEy Rl oI Be23 GRE,EL. ELE DEPTH 014 1B HC. PIZ:
2 L/ELEH 50 3F ANE HE NCRN EPTH R
R  F T R T R S T T R R T T L S R R P P E T T H IR LR R F D4 2 B 2RI BT LT B -
7 30hes MLi2 A7 L 3.8 1532 383 .4 L0 L Lo U303
2 R Y K BN W22 A i
33 LTS Je 2404 9.5 14E LI 5T L 3% L B -
: .03 .19z ) - 09065 s 55 00
- ” 4 ¥
¢ T4 M2 g3 241,98 1.5 t3.2%2 300 24630 06 .99 1,80 A 00 0 .
0 208 1382 08123 A7 i .00
- .
G 109.4% 268 AT 222,43 8.5 13.29 LM 26,17 L0 i 1,50 A 00 0

- 00

e

- fpes
-

-

¢ LI L1962 A73
248,23 0 .39 .00 A0 .80 9

0 320 242.99

[V N
-
-

.
ca
-
(8
»
[=w)
[ =)
o
[35]
.
[}
.
o
o
ro
4
A

0 f.41 13624 066350 .09 33 00

0 SM26l 3 L85 28412 L0 &6 12,07 2.3

O .07 - - S

0 L3 .19 )
206 245 0 .99 100 .00 00 0 L

¢ 31374 241.49 .30

B 13624 . 06062 05 233 N N
34,50 243,54 W 244,83 8.5 10,97 1,37 246,30 .68 .93 190 00700 0




0.5 Ky EXISTIHG

0, =5307 ¢ CUmET
Qu=1685 cls
12518 mn, BASH

@aqao EL. 2250 EL, 235.0 EL. 235.0 £L
] 2110 WY
=LBY cF: - 0n =107 ¢l O =088 2
ucih azhi0ck Pt - 82 ati cis @5 <y ch
Te=5.80 min, Te=6.12 min, T¢=5.29 mn, Te=5.00 min, Ba=1532 s

\ '/ ‘S\ \ EXISTING V~DITCH

\g.21/ 2470 HY.
2500 EL T €175 cF - 14 ,\i_:/

2490 V. =108 Gos226 cls \8.32/ & >
) a1l . 5.0 B, 7 &)

\
\ ‘\ B

ey

X ! 156 e : 0, =708
i »=2.18 £
. E\ . Ds. DS, = i FREE- S ZSWWEL @
\ @ . . = - =0"'f0i‘.5‘ 1 4
. = |58 \“- g S Legy
N = ¥|me 5 T L 257 WY,
" 22 H v S TR
4 Z|en Zl=e \ - F o e & cfs
N EIST 8|do 4 28 B €
o g 'fw'ﬁ-] m A ed T . INLET/RISER
Nloo Qp =114 cls

265.0 EL

G

Qo oia7 cis Tr~laty Iy

\

\\ P_; A S ! bs. 2.5 \~_ 05 o
EIn ~ % | N& 77 (5-2) (5-3) (62) N, .
g, . 0 B _ . . \628/
X1 BN : - T 14 5:3 1. . H AN : \Q.11/ \o11/ 023 AN o

; N ) o

= - 3545 EL & gy Gme03E g A ) * Bl N
E i)t ) s \ G -
31 F9-5) 920 < ~ L7 Y i 2 % % \ % %

(@ 2370 7L \G.1 G,

= & [
LR e ﬁ”' 2653 B @ rn .
~ 2645 EL

f \00/ | i

EE)
/
|
\

L]

| \ 2625 W '
— 265.3 £L. =038 1
B Ry Tanzo fis f 2585 EL
F 5 1y, S '\‘ 2558 Fe. (ippE2e:
A @oSparaey Bk o (0-0) ~Logy
=, \o12] 0= e <o WD \0.67/ N . . e e e e ——————— e e o A
b - cfs . P43 EL T L=509.0°
o ; / 2505 EL
5 2645 WY, .0 P v 2435 IRY.

H 0, =164 cis 0e.8 N ‘ / g =520 Tl

h 2220 cls Ve ity

X .
L 0.5 ’
. . 2 D.S.e— s
~ 2722 AN K
. i )

73\ O #057 £fe . Ve
’ \o.27/ Sl 2746 L /

Y/
- 4 2730 fL 0l
4 fazii

[SYSU S ————— 7 .- S ———

3 gt 2520 EL
2 t msap / / /s T %02 :u.
o / Qyy=035cfs
ATERV TS @-—L' / 2638 EL -
) : _"./ 4 (C=1)
PV (AT {
—_ . = G, —— )
s T L a2 | — g
‘ I | T _lmad
1
- Tt T = T _.T T T ot/ ™.
@ ; ''''' o
é’:fu.rl.l:ls -
=070 cls _
2600 7L
f2oii
.- Te=8.34 min.
—

LEG e
EGEND
s e EXISTING CONDITIONS e e .

AREA M ACRES GRAPHIC SCALE: 1" =J0'
wamenn = —m——  PATH OF TRAVEL
: HYDROLOGY MAP
L=15) INITAL SUB AREA FLOW tENGTH PREPARED UNDER THE SUPERMSION OF: SHEET NO.
TRIBUTARY BOUNDART - STREETER HYDROLOGY MAP
e T G0k / FLOW LINE / ELEVATIOR 8 Corparaie Park e, 1 02008 EXISTING CONDITIONS 1
ELEV UMBER
oo xR SOUTH SHORES CHURCH
Qu = xx-"FfS\\_—::DISCHARGE AT HODE IN CFS FOR 25 YEAR STORM 32712 CROWN VALLEY PARKWAY 1
feu R min. - DISCHARGE A7 HODS W CFS FOR 100 YEAR STOR RO T ETEETR DATE DANA POINT, CA 92629 oF 1 s,
TIWE OF CONCEWTRATION IN WNUTES RCE. HO.: 70862 EXP, 05-30-13

00TV =1640 S5Churen Donn Poil\paromgy Studs\MIDADLDGY — EXSTHG.deg




24.0

-
S - .
~ -
= Dn=078 cls 219.0 EL 220.0 IV, EXSTIHG CONCRETE
~ Q=102 cf T =816 ci o
- 1235 min. Qu0 7 GusBlB sle, V-0ITCH
’ a cfe Te = 2.22 mn,
. mm._ phl S
N ’ SN T T 247D NV, -
- ! . . : i - 2487 EL Y
- Py =021 cfs - =211 et i .
! -~ {" 8:-*0.’27c :!s 3:32_7:5’::5 2250 NV, -
e _ o =862 min, Tg =10:34 min, On=7.55_cfs
P - ; =) O =817 cls
! T 5, 182719 min.
-~ - i
! - \‘I <, |
! P , |
! A L=150 !
i / - \.\‘r. - ,
/ 7 Wy '
J’ rl Ny |
/.;, SN '
/ 72
s
i i
/ ¥ -
' i/
J 1 \023/ )
/ i} /1
/ : /Y
i
? w=6.84 cls
/ Te =7.07 min.
f R
7.
A j —_—

OH-SITE DEFENTION SYSTEM

Q=122 cls Q=618 cis Qo=18.22
O =4,151 cf o A L
dm =4131 En:x ?:-7??19‘ cn';h Tc =6.96 min, CD5 UMT

Q=504 cls ..
Je =696 rmin._ .. . - -

FLOW RECUCTION DUE |-
70 Oi-SIFE DETENTION
SYSTEM

gy ) SRR
0E o = A @] N
W § \_PRE-TREATMENT

O,y =D.38 ofs 4
. K=sirewm 7
ol

N _24B.0.EL, - @
\ 0un0.30 cfs
!

PP

N

=170
N
AY

L:

TE0F —
(=009 cfs
. - Taml.ll cfs

- Jc = 5.0 min.

# -

% w1y o 3 '

GRAFHIC ‘SCALE: 17=]0"

—_.—— — PATH OF TRAVEL

L=150 'T’;":q sus AREAD:;OW LEKGTH D EVE LOP ED CO N DIT! O NS PREPARED UNDER THE SUPERVISON OF: SHEET O,
BUTARY BOUN ADAME - STREETER HYDROLOGY MAP
CIVE, ENGHELTS, INC.
| v/ riow e / oo HYDROLOGY MAP £ S e g DEVELOPED CONDITIONS 1

5 El-l'i"'x - —— HODE HUMBER

= NXXcfs
Q;- XKXFISE\:\\‘%CHARGE AT NODE IN CFS FOR 25 YEAR STORM 327fzoggg\ﬁn?/iEEE%H;}:[\zc};(‘ij
Tes XX min. S DSCHARGE AT NODE N CFS FOR 100 YEAR STORM DANA POINT, CA 92629 o 1 sus

TIME OF CONCENTRATION IN MINUIES :igHE?L'Gg ‘A,_”')SJSEETER £XP. 06 332}? v "

U \2007\07—-1660 35Church Dono Point\Hydrology Study\HYDROLOGY — PROPOSED.dwg




LSA ASSOCIATES, ING. DRAFT ENVIRONMENTAL IMPACT REPORT
SEPTEMBER 2014 SOUTH SHORES CHURCH MASTER PLAN
CITY OF DANA POINT

APPENDIX H
NOISE AND VIBRATION ANALYSIS

P:\DPC0902\Draft EIR\Appendices\Appendices.docx «09/01/14»



DRAFT ENVIRONMENTAL IMPACT REPORT LSA ASSOCIATES, INC.
SOUTH SHORES CHURCH MASTER PLAN SEPTEMBER 2014
CITY OF DANA POINT

This page intentionally left blank

P:\DPC0902\Draft EIR\Appendices\Appendices.docx «09/01/14»



NOISE IMPACT ANALYSIS

SOUTH SHORES CHURCH MASTER PLAN

CITY OF DANA POINT, CALIFORNIA

LS A

August 2014



NOISE IMPACT ANALYSIS

SOUTH SHORES CHURCH MASTER PLAN

CITY OF DANA POINT, CALIFORNIA

Submitted to:
City of Dana Point

33282 Golden Lantern, Suite 209
Dana Point, California 92629

Prepared by:
LSA Associates, Inc.
20 Executive Park, Suite 200
Irvine, California 92614
(949) 553-0666

Project No. DPC0902

LS A

August 2014



TABLE OF CONTENTS

INTRODUGCTION ...ttt se e r e e r e n e r e e e nn e e e e areeneenne s 1
PROJECT DESCRIPTION .....oiiiiiiiiiiie et 1
PROJECT LOCATION. ...ttt 1
PROJECT SITE EXISTING SETTING......oiitiiiitiiieiit et 1
SURROUNDING LAND USES ..o 3
PROPOSED PROUJECT ...ttt e 3
COMPLETED MASTER PLAN ...ttt sttt sbe e nne s 9
METHODOLOGY RELATED TO NOISE IMPACT ASSESSMENT ......ccccoiiiiiiieie e 9
CHARACTERISTICS OF SOUND......ccctiiiiiiieiee e 10
MEASUREMENT OF SOUND.......ocoiiiiiiiieie ettt nne s 10
PHYSIOLOGICAL EFFECTS OF NOISE ..ot 11
THRESHOLDS OF SIGNIFICANCE ...t 15
CITY OF DANA POINT NOISE ELEMENT OF THE GENERAL PLAN. ......ccccovviiiiinninne. 15
NOISE ORDINANCE........c.t ittt bbbt bt nn et sresb e b sne s 15
OVERVIEW OF THE EXISTING NOISE ENVIRONMENT .....ccovoiiiiiiiieeee e 17
SENSITIVE LAND USES IN THE PROJECT VICINITY ...coiiiiiiiiiiie e 18
IMPACTS AND MITIGATION MEASURES ..ottt s 20
SHORT-TERM CONSTRUCTION-RELATED IMPACTS ..ot 20
LONG-TERM TRAFFIC NOISE IMPACTS ......oooi e 24
LONG-TERM STATIONARY NOISE IMPACTS ..o 32
STANDARD CONDITIONS ... ..ottt nns 36
MITIGATION MEASURES. ... .o 36
LEVEL OF SIGNIFICANCE AFTER MITIGATION .....ccoiiiiiiiiiiiees s 37
REFERENGCES ... .ottt ettt bbbt s bt b e bt s bt e b e eb e et e nnenreennenne s 37
APPENDICES

A: FHWA TRAFFIC NOISE MODEL PRINTOUTS
B: NOISE MEASUREMENT SURVEY SHEETS

P:\DPC0902\Noise\WP Noise\Noise.docx «08/29/2014» i



FIGURES AND TABLES

FIGURES

Figure 1: Project LOCAtION IMIP.......coiiieieiiiie ettt ene et e e neenneeeeneas 2
Figure 2: Prop0Sed MASEEE PIAN .......ccuveiiiiieiic it te e te e sre e s esnae e nneeneenreene e 5
TABLES

Table A: EXiSting DeVEIOPMENT ........cviiiiiee e re e b e sre s re e 3
Table B: EXisting ON-Site BUITAINGS .......coviiiiiiie ettt 4
Table C: Proposed Master Plan BUIlAINGS..........cccveiiriiiiin it 4
Table D: Definitions 0f ACOUSEICAI TEIMS ........oiiiiriiiiieisise e e 12
Table E: Common Sound Levels and Their NOISE SOUICES ......ccviverviveieieeiesieseeee e see e 13
Table F: Noise/Land Use CompatiDility MatriX.........cccooeiiiiiiiiiiiciccseseseseeeeees e 14
Table G: Interior and Exterior NOiSe StandardsS ...........ccooviiieiiniiieieiice e 16
Table H: AmDient NOiSe LEVEl (UBA) ......oiiiiiiiee e 18
Table I: Existing Weekday Traffic NOISE LEVEIS ........ocuiiiiiiieee s 19
Table J: Existing Sunday Traffic NOISE LEVEIS ........ccoiveiieiie e 20
Table K: RCNM Default Noise Emission Reference Levels and Usage Factors..........ccccccevvvevienenne. 22
Table L: Existing Weekday With Project Traffic NOiSe LEVelS..........ccceoeiiiiiniiiiicec s 25
Table M: Existing Sunday With Project Traffic NOise LeVelS.........ccccovvviiiiiici v 26
Table N: Future Weekday Traffic NOISE LEVEIS .......cocviiiiiiicie e 27
Table O: Future Weekday With Project Traffic NOiSe LEVEIS .........cccvreiiiiiiiieieceeeeee e 28
Table P: Future Sunday Traffic NOISE LEVEIS .......cooiiiiiie e 29
Table Q: Future Sunday With Project Traffic NOiSe LEVEIS ........cccevveveiiiiice e 30
Table R: Play Area NOise LeVel COMPAIISON .......cveiuiiiiciiiiecicie sttt 34
Table S: Jenny Hart Early EQUCAtION CENTEN.........ccciiiiiiieeieieeee et 35

P:\DPC0902\Noise\WP Noise\Noise.docx «08/29/2014» ii



LSA ASSOCIATES, ING. NOISE IMPACT ANALYSIS
AUGUST 2014 SOUTH SHORES CHURCH MASTER PLAN
CITY OF DANA POINT, CALIFORNIA

SOUTH SHORES CHURCH MASTER PLAN

INTRODUCTION

This noise impact analysis has been prepared to evaluate the potential noise impacts and mitigation
measures associated with the South Shores Church Master Plan (proposed project). This report is
intended to satisfy the City of Dana Point’s (City) requirement for a project-specific noise impact
analysis by examining the impacts of the proposed uses on the project site and evaluating the
mitigation measures required by the project.

PROJECT DESCRIPTION
Project Location

The project site is located at 32712 Crown Valley Parkway in the northern portion of the City. The
site is bounded by Crown Valley Parkway to the west, the Monarch Bay Villas to the south, an
undeveloped hillside and the Monarch Beach Golf Links golf course to the east, and the Monarch
Coast Apartments to the north. The approximate 6-acre (ac) project site is generally rectangular in
shape and is currently developed with the existing South Shores Church development. Refer to
Figure 1 for the location of the project site.

Project Site Existing Setting

The existing church development includes a Sanctuary, Chapel, Administration and Fellowship Hall,
Preschool, and parking lot. The 6,717-square-foot (sf) Preschool building is located in the
northwestern part of the project site adjacent to Crown Valley Parkway. The children’s play area is
located southeast of the Preschool building and is surrounded by grass landscaping. The 12,985 sf
Administration and Fellowship Hall building is located southeast of the playground, and the 3,765 sf
Chapel is located southeast of the Administration and Fellowship Hall. The 19,078 sf Sanctuary is
located in the central-eastern portion of the project site. An undeveloped slope descending from
southwest to northeast is located on the northeastern boundary of the project site.

Existing access to the project site is provided by a signalized driveway south of the Preschool
building at the intersection of Sea Island Drive and Crown Valley Parkway and a right-turn-in, right-
turn-out-only driveway south of the intersection. The existing parking lot includes 228 parking spaces
and is located on the southwestern portion of the project site. Ornamental landscaping surrounds the
existing buildings and parking area, while a limited amount of natural vegetation is present on the
undeveloped slope on the east side of the project site. Table A lists the existing development uses and
associated square footage.

P:\DPC0902\Noise\WP Noise\Noise.docx «08/29/2014» 1
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LSA ASSOCIATES, ING. NOISE IMPACT ANALYSIS
AUGUST 2014 SOUTH SHORES CHURCH MASTER PLAN
CITY OF DANA POINT, CALIFORNIA

Table A: Existing Development

Land Use Area
Parking 228 at-grade spaces
Sanctuary 19,078 sf
Chapel 3,765 sf
Administration and Fellowship Hall 12,985 sf
Preschool 6,717 sf
Total Existing Area 42,545 sf

Source: Matlock Associates (December 2013).
sf = square feet

Surrounding Land Uses

The project site is bounded on the west by Crown Valley Parkway, with single-family residential
beyond. The Monarch Bay Villas border the project site immediately to the south with the Monarch
Bay Plaza Shopping Center beyond, which includes grocery, restaurant, medical office, Preschool,
pharmacy, gas station, and other commercial/retail uses. Pacific Coast Highway (PCH) fronts the
shopping center on the southwest. The project site is bounded on the east by a vacant hillside, the
paved Salt Creek recreational trail, the Monarch Beach Golf Links golf course, Salt Creek, and
single-family residential beyond. The project site is bounded to the north by the Monarch Coast
Apartments and beyond by Camino del Avion.

Proposed Project

With the exception of the Sanctuary built in the 1990s, the current buildings on site have become
dated and less than optimal for accommodating existing church activities and functions. The
Preschool utilizes several buildings including temporary classrooms that are over 40 years old.
Christian education classes and church committees meet in various rooms not specifically intended as
meeting spaces, including the Pastor’s office. The existing Fellowship Hall space is too small for
church-wide gatherings such as luncheons and celebratory events.

Consequently, the buildings proposed as part of the Master Plan will be used to accommodate
existing church activities and functions. The Church does not intend to expand the Preschool
enrollment or expand the capacity of the Sanctuary for Sunday services. The Sunday services will
continue as currently scheduled. Other than the Community Life Center building discussed below, the
proposed Master Plan facilities essentially replace current outdated facilities and provide dedicated
spaces for ongoing church activities that currently occur in spaces not necessarily intended or well-
suited to accommodate such activities.

Upon completion, the Community Life Center building will accommodate a larger percentage of the
congregation for church-wide events, but any such event will not be held during times that conflict
with Sunday services or the Church’s peak weekday activity, the Wednesday Women’s Bible Study
Fellowship. The Community Life Center would also allow the Church to organize a youth basketball
and/or volleyball league. The league, however, would not operate on Sundays during peak hours or at
the same time as the Wednesday Women’s Bible Study Fellowship. The size of the Community Life
Center further limits how many games/practices could be held simultaneously. To implement the
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Master Plan, the South Shores Church proposes to demolish the existing Preschool, Administration
and Fellowship Hall building, Chapel, and parking lot. As listed in Table B, total demolition would
include 23,467 sf of building space. As listed in Table C, the proposed project includes construction
of a total of 70,284 sf of new building space, including a new Preschool/Administration building, two
new Christian Education buildings, a Community Life Center, and a two-level partially subterranean
Parking Structure (see Figure 2, Proposed Master Plan). No construction or modifications to the
existing Sanctuary building are proposed as part of this project. The project is proposed in five phases
over a 10-year period; however, construction activities would not occur continuously over the 10-year
period. Construction phases are detailed in the following discussion.

Table B: Existing On-Site Buildings

Existing Building Proposed Action Area (sf)
Sanctuary No Planned Construction 19,078
Total Area to Remain 19,078
Chapel Demolition 3,765
Administration and Fellowship Hall | Demolition 12,985
Preschool Demolition 6,717
Total Area to be Demolished 23,467

Source: Matlock Associates (December 2013).
sf = square feet

Table C: Proposed Master Plan Buildings

Existing or New First Floor | Second Floor | Total Building
Proposed Master Plan Buildings Construction Area (sf) Area (sf) Area (sf)
Sanctuary EX|st|ng_BU|Id|ng 9,140 9,038 19.078
to Remain
Total Area to Remain 19,078
Preschool/Administration Building | Proposed 7,737 7,378 15,115
Community Life Center Proposed 17,331 6,983 24,314
Christian Education Building 1 Proposed 7,674 7,725 15,399
Christian Education Building 2 Proposed 7,750 7,706 15,456
Total New Construction 70,284
Total Master Plan Building Area 89,362

Source: Matlock Associates (December 2013).
sf = square feet

Phase 1A: Construct New Preschool/Administration Building. Construction of Phase 1A is
anticipated to be completed over 13 months and would involve the import of approximately 700 cubic
yards (cy) of soil to the project site. An underground storm water detention system would be
constructed beneath a portion of the existing parking area at the southern end of the project site. The
proposed 15,115 sf Preschool/Administration building would be the first new building constructed on
the project site. This two-story building would be approximately 31 feet (ft) in height, with one story
at ground level and the other partially below grade on the west and north elevations. The proposed
Preschool would be located on the lower level and would be comprised of six classrooms, staff
offices, a janitorial room, restrooms, a break room, and miscellaneous mechanical, storage, and
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