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SECTION 1 



1. INTRODUCTION 



A. Project Location 

This hydrology report has been prepared by Hunsaker and Associates Irvine, Inc. 
(H&A) for the proposed development of a TTM 17433, called "SunPointe". The 
site is located in the City of Laguna Niguel, County of Orange, just west of the 
intersection of the 5 and 73 freeways, as shown in Exhibit 1- Vicinity Map. 

B. Study Purpose 

The purpose of this study is to provide an existing and developed hydrology 
analysis for the Project site to determine 1 00-year peak storm runoff discharges to 
be utilized as a basis of the storm drainage requirements for this project, and to 
determine 2-year flow discharges for Hydromodification purposes. The proposed 
project will include the development of 71 Single Family residential units within 
approximately 20 acres of land. 

C. Methodology 

This hydrology study was prepared in conformance with procedure and criteria 
outlined in the Orange County Hydrology Manual dated 1986, using Advance 
Engineering Software's (AES's) Version 20.0. Hydrologic soil ratings are based on 
a scale of A through D, where Soil Type A is the most pervious and Soil Type D is 
the least pervious. Based on the soils map contained in the Hydrology Manual 
(included herein as Exhibit 2, for reference), the project site is comprised of Soil 
Type D. 

D .. Existing Condition 

The existing site consists of 3 5 rough graded single-family lots with paved streets 
and existing utilities constructed as part of Tract 5241. The site is located 
west/southwest of the intersection of A venida Del Caballo and Charreadas. 
Specifically, the site is bound to the north by Mira Vista an existing residential 
neighborhood; to the east by existing residential/automotive dealership; to the 
south by Saddleback Church; and to the west by vacant land and residential homes 
at top of slope. For the existing drainage, the northern portion of the site and the 
graded lots and streets located south of A venida Del Caballo drain southerly and 
northerly, respectively, to Avenida Del Caballo, and is conveyed northeasterly as 
gutter flow prior to discharging to an existing catch basin downstream. Runoff is 
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then conveyed northeasterly in an existing 3 6" storm drain prior to discharging to 
the Oso Creek Channel (L03). (Please see Reference section of this report for a 

Exhibit showing Oso Creek Channel L03 watershed) 

Runoff from the southern slopes is conveyed as sheet flow and concentrated flow 
downstream (southerly/southeasterly) to an existing concrete channel. Runoff is 
conveyed southerly and also discharges to Oso Creek Channel (L03). 

The existing condition (Project area) for this site is a rough graded site with a road 
(A venida Del Caballo A venue) running down the middle of the property. Based 
on present topography, the site has seven drainage areas identified as Areas A, B 1, 
C 1, D 1, E 1, F 1 and G 1 in Exhibit 3 - Existing Condition Drainage Area Map. 
Some of these areas are made up of off-site areas that drain to and way from the 
Project site. 

Area A is the largest drainage area with approximately 20.7 acres of offsite and 
onsite terrain. Runoff from this area is approximately 76.2 cfs (identified as Node 7 
in Exhibit 3), which goes into an existing developed area. 

On the south border of the property there are several smaller drainage areas, 
identified as B 1, C 1, D 1, E 1, F 1 and G 1. Most of these areas end up at the same 
discharge point which goes into a grass swale then into a main channel, while areas 
to the North of area "A" including area G 1 that sheet flows to the existing trail, 
hence not impacted. 

E. Proposed On-Site Drainage Facilities 

the proposed condition, runoff as 
flow, gutter flow and area drain flow to the project's proposed main storm drain 
line in A venida Del Caballo. Runoff is then conveyed along A venida Del Caballo 
downstream and discharged as in pre-project conditions (to 36" storm drain line 
and Oso Creek). Runoff from the project streets and parking areas will be 
conveyed as gutter flow to project catch basins prior to discharging to the project's 
main storm drain system located in drainage area "A". 

To satisfy the project's requirement for Lovv Impact Development (LID) Bft.v1P's, to 
address hydromodification impacts and storm water pollutants of concern, the 
project proposes the use of bioretention and /or biofiltration facilities at different 
locations around the site (See section 5 of reference section for Onsite Bio-
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retention locations on Conceptual WQMP Site Plan Exhibit) and a subsurface 
storm water detention vault with proprietary biofiltration for the remaining 
portions of the site in Exhibit 4 - Proposed Condition Drainage Area Map/ 
Facilities Map. Runoff from the project's main storm drain line will be conveyed 
to the proposed vault. 

For the proposed condition, flows from watershed area "A" of approximately 22.7 
acres are picked up via storm drain system. The proposed 100-year (Q100) 

discharge rate for the onsite and offsite (area "A") is 83.9 cfs, i.e. approximately 
7.7 cfs more than the flow under existing conditions of76.2 cfs. 

Based on our unit hydrograph flow through analysis, the proposed 
detention/retention vault has been sized to detain runoff required to mitigate both 
hydromodification and Q (1 00) incremental flows, and to retain water quality 
flows (Refer to Section 4 Unit Hydrograph Calculations, page 32). 

As shown in Exhibit 5, the proposed detention vault has been sized to retain 
32,652 cubic feet (0.75 ac-ft) of water quality flows that will drain via 4-inch outlet 
pipe to the biofiltration unit at a rate of 0.19 cfs, for full drawdown in 48 hours. 
The bottom 4.87 high portion of the vault will retain flows for water quality 

treatment. 

Above the water quality retention, the vault has been sized to include detention for 
hydromodification (0.52 acre-feet) in 3 feet of vault height. Outflows for 
mitigating hydromodification impacts are controlled by a orifice and a 
1.44'x1.93' notch, in a 42-inch riser. 

storm 1 will be 
the portion of vault above the riser. Flows discharged from the vault during larger 
storms are controlled by the 42-inch orifice on top of the riser, in addition to the 5-
inch orifice and 1.44 'x 1.93' notch. The detention volume needed to limit outflows 
to pre-project values during 2, 5, 10 and 1 00-year frequency storms is 0.68 acre 
feet, which is stored in the 4.47 feet of the vault above the on detention volume. 

Also attached is Exhibit 6- plot of hydro graph showing peak inflows, outflows and 

storage volume. 

Based on grading plans, Verdura walls, and terracing for building pad areas, the 
drainage pattern from existing conditions shifted to the proposed drainage 
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boundary area adjustments. Exhibit 4 illustrates an increased area "A" that 
incorporated a greater area of existing drainage from area B 1 to G 1. 

Flows, from areas B 1, C 1, D 1, E 1, F 1 and G 1 are reduced due to diversion of 
some area to the main drainage area "A" as illustrated in Table 1 Change in 
Drainage Area Acreage, hence the remaining areas will remain unchanged and left 
to flow to its existing natural flow. 

Existing infrastructure located downstream of the northern property line can 
support 71 single family residential dwellings, as proposed for SunPointe. 

Table 1. Changes in Drainage Area Acreage 

Existing Proposed 

n .. _: ____ 1n Condition Condition 
1 ur dUid~t: 11..1 

Area U100 Area U10o 
AREA Findings 

I (A c) (cfs} (A c) 

A 20.70 76.2 22.94 

Bl 0.28 1.50 0.23 

C1 0.55 2.70 0.41 
I I I I 

Dl 2.49 10.9 2.00 

El 1.85 7.20 1.33 

Fl 2.00 7.00 1.00 

Gl 0.16 0.86 0.12 

TOTAL AREA 28.00 28.00 

(cfs} 

83.8 

1.20 

2.20 
I 

9.48 

4.82 

3.57 

0.65 

Area increase due to 
I 

2.24 Development, QIOo 

Increase 

-0.05 

-0.14 

-0.49 

-0.52 

- 1.00 

-0.04 

0.00 

Size will decrease, 

Q 100 decreases 
Size will Decrease 

I r'\ 
I v_ 1 oo uecreases 

Size will decrease, 

QIOo decreases 
Size will decrease, 

Q100 decreases 
Size will decrease, 

010o decreases 
Size will Decrease 

Q 100 decreases 

I 



F. Conclusion 

Mitigation for this project is resolved by the underground structure. This structure 
mitigates for detention (0.68 ac-ft), Hydromodification (0.52 ac-ft) and water 
quality (0.75 ac-ft). The proposed structure size is anticipated to provide 
approximately 1.69 ac-ft of volume space. With the structure in place, there will be 
no hydrological impact because pre and post discharge rates during major and 
minor storm events (2, 5, 10 and 100-year return frequency storms) will be 
maintained. There are offsite flows that are reduced have minimal impact and 
calculations show that the discharges were reduced due to the diversion of drainage 
area "A". 
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2. EXISTING CONDITION 

HYDROLOGY 



**************************************************************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACN~GE 

(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
(c) Copyright 1983-2013 Advanced Engineering Software (aes) 

Ver. 20.0 Release Date: 06/01/2013 License ID 1239 

Analysis prepared by: 

HUNSAKER & ASSOCIATES 
Irvine, Inc 

Planning * Engineering * Surveying 
Three Hughes * Irvine, California 92618 (949)583--1010 

EXISTING HYDROLOGY STUDY, 100-YEAR STORM 
CITY OF LAGUNA NIGUEL, COUNTY OF ORANGE 
"SunPointe DEVELOPMENT 

FILE NAME: MERCEDEX.DAT 
TIME/DATE OF STUDY: 08:29 01/26/2015 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFO~~,TION: 

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) 18.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE= 0.95 
*DATA BANK RAINFALL USED* 
*ANTECEDENT MOISTURE CONDITION (AMC) III ASSUMED FOR RATiaqAL METHOD* 

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
HALF- CROWN TO STREET-CROSS FALL: CURB GUTTER-GEO~IJETRIES : 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 .00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
Relative Flow-Depth= 0.50 FEET 
as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 

2. (Depth)*(Velocity) Constraint 6.0 (FT*FT/S) 
*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 

OR EQUAL TO THE UPST~ TRIBUTARY PIPE.* 
*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

************************************************************k*************** 
FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE= 21 

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

INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

440.00 
550.00 DOWNSTREAM(FE:ET) = 415.00 

Tc K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = .589 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.872 
SUBAREA, Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
Lll.ND USE GROUP (ACRES) ( INCH/HR) 

NATURAL POOR COVER 
"CHAPARRAL,BROADLEAF" D 2.39 0.20 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF(CFS) = 10.05 

Ap SCS 
(DECIMAL) CN 

1. 000 97 
0.20 

TOTAL JliRRA(ACRES) = 2.39 PEAK FLOW RATE(CFS) = 10.05 

Tc 
(MIN.) 

7.59 

**************************************************************************** 
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE 

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

UPST~ ELEVATION(FEET) = 415.00 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH(FEET) = 200.00 CURB HEIGHT(INCHES) = 8.0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 
INSIDE STREET CROSSFALL(DECIMAL) = 0.018 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018 

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

20.00 

62 

405.00 

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

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 10.05 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.40 
HALFSTREET FLOOD WIDTH(FEET) 13.32 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.65 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 2.26 

STREET FLOW TRAVEL TIME(MIN.) 0.59 Tc(MIN.) = 8.18 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.667 
SUBAREA AREA(ACRES) = 0.00 SUBAREA RUNOFF(CFS) = 0.00 
EFFECTIVE AREA(ACRES) = 2.39 AREA-AVERAGED Fm(INCH/HR) = 0.20 
AREA-A\~RAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00 
TOTAL AREA(ACRES) = 2.4 PEAK FLOW RATE(CFS) = 10.05 
NOTE: PEAK FLOW RATE DEFAULTED TO UPST~ VALUE 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.40 HALFSTREET FLOOD WIDTH(FEET) = 13.32 
FLOW VELOCITY(FEET/SEC.) = 5.65 DEPTH*VELOCITY(FT*FT/SEC.) = 2.26 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 = 640.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE= 1 

>>>>>DESIGNATE INDEPENDENT ST~ FOR CONFLUENCE<<<<< 



TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN. ) 8. 18 
RAINFALL INTENSITY(INCH/HR) 
AREA-AVERAGED Fm(INCH/HR) = 0.20 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 1.00 
EFFECTIVE STREAM AREA(ACRES) = 2.39 
TOTAL STREAM AREA(ACRES) = 2.39 

FLOW RATE(CFS) AT CONFLUENCE = 10.05 

************************************************************'<*************** 
FLOW PROCESS FROM NODE 3.10 TO NODE 3.00 IS CODE= 21 

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

INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

400.00 
575.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.844 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.169 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (ACRES) (DECIMAL) CN 

D 3.40 0.20 1. 000 97 
NATURAL POOR COVER 
"CHAPARRAL,BROADLEAF" 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA RUNOFF(CFS) 
TOTAL AREA (ACRES) = 

LOSS RATE, Fp(INCH/HR) 0.20 
AREA FRACTION, Ap = 1.000 

15.20 
3.40 PEAK FLOW RATE(CFS) 15.20 

405.00 

Tc 
(MIN.) 

6.84 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 

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

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(MIN.) 6.84 
RAINFALL INTENSITY(INCH/HR) 5.17 
AREA-AVERAGED Fm(INCH/HR) = 0.20 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 1.00 
EFFECTIVE STREAM AREA(ACRES) = 3.40 
TOTAL STREAM AREA(ACRES) = 3.40 
PEAK FLOW RATE(CFS) AT CONFLUENCE 15.20 

** CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 10.05 8.18 4.667 0.20( 0.20) .00 2.4 
2 15.20 6.84 5.169 0.20( 0.20) 1.00 3.4 

1 

HEADWATER 
NODE 

1. 00 
3.10 

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

** PEA:K FLOW RATE TABLE ** 
STREAN Q Tc Intensity Fp(Fm) Ap Ae 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 24.56 6.84 5.169 0.20( 0.20) 1.00 5.4 
2 23.72 8.18 4.667 0.20( 0.20) 1.00 5.8 

CONFUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 24.56 Tc(MIN.) = 6.84 
EFFECTIVE AREA(ACRES) = 5.40 AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00 
TOTAL AREA(ACRES) = 5.8 

HEADWATER 
NODE 

3.10 
1.00 

0.20 

LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 640.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.00 TO NODE 4.00 IS CODE 

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

UPSTREAM ELEVATION(FEET) = 405.00 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH(FEET) = 290.00 CURB HEIGHT(INCHES) = 8.0 
STREET HALFWIDTH(FEET) 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 
INSIDE STREET CROSSFALL(DECIMAL) = 0.018 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018 

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

20.00 

62 

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

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 24.56 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.46 
HALFSTREET FLOOD WIDTH(FEET) = 16.60 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 9.25 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 4.25 

STREET FLOW TRAVEL TIME(MIN.) 0.52 Tc(MIN.) = 7.37 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.955 
SUBAREA AREA(ACRES) = 0.00 SUBAREA RUNOFF(CFS) = 0.00 

375.00 

0.0150 

EFFECTIVE AREA(ACRES) = 5.40 AREA-AVERAGED Fm(INCH/HR) = 0.20 
AREA-A\TERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00 
TOTAL AREA(ACRES) = 5.8 PEAK FLOW RATE(CFS) 24.56 
NOTE: PEA:K FLOW RATE DEFAULTED TO UPSTREAM VALUE 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.46 HALFSTREET FLOOD WIDTH(FEET) = 16.60 
FLOW VELOCITY(FEET/SEC.) = 9.25 DEPTH*VELOCITY(FT*FT/SEC.) = 4.25 
LONGEST FLOWPATH FROM NODE 1. 00 TO NODE 4. 00 = 930.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE= 1 
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>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 

OF CONCENTRATION(MIN.) = 7.37 
RAINFALL INTENSITY(INCH/HR) = 4.96 
AREA-AVERAGED Fm(INCH/HR) = 0.20 
AREA-AVERAGED Fp(INCH/HR) 0.20 
AREA-AVERAGED Ap 1.00 
EFFECTIVE STREAM AREA(ACRES) = 5.40 
TOTAL STREAM AREA(ACRES) 5.79 
PEAK FLOW RATE(CFS) AT CONFLUENCE .56 

: 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.10 TO NODE 4.00 IS CODE 21 

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

430.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 505.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.541 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.889 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) ( INCH/HR) 

NATURAL POOR COVER 

Ap SCS 
(DECIJ'1AL) CN 

"CHAPARRAL, BROADLEAF" D 4. 00 0. 20 1. 000 97 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF(CFS) = 16.88 
TOTAL AREA(ACRES) = 4.00 PEAK FLOW RATE(CFS) = 16.88 

375.00 

Tc 
(MIN.) 

7.54 

******************************************************************.'********* 
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE= 1 

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

TOTAL NUMBER OF STREAMS 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(MIN.) = .54 
RAINFALL INTENSITY(INCH/HR) = 4.89 
AREA-AVERAGED Fm(INCH/HR) = 0.20 
AREA-AVERAGED Fp(INCH/HR) 0.20 
AREA-AVERAGED Ap 1.00 
EFFECTIVE STREAM AREA(ACRES) = 4.00 
TOTAL STREAM AREA(ACRES) = 4.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE 16.88 

CONFLUENCE DATA ** 
STREAM Q Ap Ae HEADWATER 
NUMBER ( CFS) 

Tc Intensity Fp(Fm) 
(MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 
1 
2 

24.56 
23.72 
16.88 

7.37 
8. 71 
7.54 

4.955 
4.503 
4.889 

0.20( 0.20) 1.00 
0.20( 0.20) 1.00 
0.20( 0.20) 1.00 

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

* * PEAK FLOW RATE TABLE * * 
STREAM Q Tc Intensity 
NUMBER ( CFS) (MIN. ) ( INCH/HR) 

2 
3 

41.28 .37 4.955 
41.33 
39.21 

.54 
8. 71 

4.889 
4.503 

Fp(Fm) 
(INCH/HR) 
0.20( 0.20) 
0.20( 0.20) 
0.20( 0.20) 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ap 

1.00 
1.00 
1.00 

Ae 

5.4 
5.8 
4.0 

(ACRES) 
9.3 
9.5 
9.8 

PEAK FLOW RATE(CFS) = 41.33 Tc(MIN.) 7.54 
EFFECTIVE AREA(ACRES) = 9.45 AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Fp (INCH/HR) = 0. 20 AREA-AVERAGED Ap = 1. 00 
TOTAL AREA(ACRES) = 9.8 

3.10 
1. 00 
4.10 

HEADWATER 
NODE 

3.10 
4.10 
1.00 

0.20 

LONGEST FLOWPATH FROM NODE 1. 00 TO NODE 4.00 930.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE 

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

UPSTREAM ELEVATION(FEET) = 375.00 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH(FEET) = 360.00 CURB HEIGHT(INCHES) = 8.0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 
INSIDE STREET CROSSFALL(DECIMAL) = 0.018 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018 

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

20.00 

62 

335.00 

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

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 41.33 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.52 
HALFSTREET FLOOD WIDTH(FEET) = 20.27 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 10.70 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 5.61 

STREET FLOW TRAVEL TIME(MIN.) 0.56 Tc(MIN.) = 8.10 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.692 
SUBAREA AREA(ACRES) 0.00 SUBAREA RUNOFF(CFS) = 0.00 
EFFECTIVE AREA(ACRES) = 9.45 AREA-AVERAGED Fm(INCH/HR) = 0.20 
AREA-Ai~RAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1.00 
TOTAL AREA(ACRES) = 9.8 PEAK FLOW RATE(CFS) = 41.33 
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) 0.52 HALFSTREET FLOOD WIDTH(FEET) 20.27 
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FLOW VELOCITY(FEET/SEC.) 10.70 DEPTH*VELOCITY(FT*FT/SEC.) = 5.61 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 1290 .. 00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 

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

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN.) 8.10 
RAINFALL INTENSITY(INCH/HR) 4.69 
AREA-AVERAGED Fm(INCH/HR) = 0.20 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = . 00 
EFFECTIVE STREAM AREA(ACRES) = 9.45 
TOTAL STREAM AREA(ACRES) = 9.79 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 41.33 

1 

**************************************************************************** 
FLOW PROCESS FROM NODE .10 TO NODE 5.00 IS CODE = 21 

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

460.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 390.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.327 

100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.329 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

NATURAL POOR COVER 

Ap SCS 
(DECII\IlAL) CN 

"CHAPARRAL, BROADLEAF" D 1. 00 0. 20 1. 000 97 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBA.REA RUNOFF(CFS) = 3.72 
TOTAL AREA(ACRES) = 1.00 PEAK FLOW RATE(CFS) = 3. 

335.00 

Tc 
(MIN.) 

9.33 

******************************************************************~********* 

FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE = 

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

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 A-RE: 
TIME OF CONCENTRATION(MIN.) 9.33 
RAINFALL INTENSITY(INCH/HR) 4.33 
AREA-AVERAGED Fm(INCH/HR) = 0.20 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 1.00 
EFFECTIVE STREAM AREA(ACRES) = 1.00 
TOTAL STREAM AREA(ACRES) = 1.00 

1 

PEAK FLOW RATE(CFS) AT CONFLUENCE 3.72 

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

1 41.28 7.92 4.752 0.20( 0.20) 1.00 9.3 3.10 
1 41.33 8.10 4.692 0.20( 0.20) 1.00 9.5 4.10 
1 39.21 9.27 4.344 0.20( 0.20) 1.00 9.8 1.00 
2 3. 72 9.33 4.329 0.20( 0.20) 1.00 1.0 5.10 

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

** PEAK FLOW RATE TABLE ** 
STREAH Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 44.76 7.92 4.752 0.20( 0.20) 1.00 10.2 3.10 
2 44.84 8.10 4.692 0.20( 0.20) 1.00 10.3 4.10 
3 42.92 9.27 4.344 0.20( 0.20) 1.00 10.8 1.00 
4 42.78 9.33 4.329 0.20( 0.20) 1.00 10.8 5.10 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 44.84 Tc (MIN.) = 8.10 
EFFECTIVE AREA(ACRES) = 10.32 AREA-AVERAGED Fm(INCH/HR) = 0.20 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 1. 00 
TOTAL AREA(ACRES) = 10.8 
LONGEST FLOWPATH FROM NODE 1. 00 TO NODE 5.00 = 1290.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE 

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

UPSTREAM ELEVATION(FEET) = 335.00 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH(FEET) = 200.00 CURB HEIGHT(INCHES) = 8.0 
STREET HA.LFWIDTH (FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 
INSIDE STREET CROSSFALL(DECIMAL) = 0.018 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018 

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

20.00 

62 

305.00 

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

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 44.84 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.51 
HALFSTREET FLOOD WIDTH(FEET) 19.73 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 12.22 
PRODUCT OF DEPTH& VELOCITY (FT*FT /SEC.) = 6. 29 

STREET FLOW TRAVEL TIME (MIN.) 0. 27 Tc (MIN.) = 8. 38 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.604 
SUBAREA AREA(ACRES) = 0.00 SUBAREA RUNOFF(CFS) = 0.00 
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0.20 EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 

10.32 
0.20 

10.8 

AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Ap = 1.00 

PEAK FLOW RATE(CFS) 44.84 
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) 0.51 HALFSTREET FLOOD WIDTH(FEET) = 19.73 
FLOW VELOCITY (FEET /SEC.) 12.22 DEPTH*VELOCITY (FT*FT/SEC.) = 6. 29 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 = 1490 .. 00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE 

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

TOTAL NUMBER OF STREAMS 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 

OF CONCENTRATION(MIN.) = 8.38 
RAINFALL INTENSITY(INCH/HR) = 4.60 
AREA-AVERAGED Fm(INCH/HR) = 0.20 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 1.00 
EFFECTIVE STREAM AREA(ACRES) 10.32 

STREAM AREA(ACRES) = 10.79 
PEAK FLOW RATE(CFS) AT CONFLUENCE = .84 

1 

**************************************************************************** 
FLOW PROCESS FROM NODE 6.10 TO NODE 6.00 IS CODE 21 

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

600.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 390.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.027 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = .153 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) ( INCH/HR) 

NATURAL POOR COVER 

Ap SC:S 
(DECIMAL) CN 

"CHAPARRAL, BROADLEAF" D 2. 40 0. 20 1. 000 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 
SUBAREA RUNOFF(CFS) = 8.54 
TOTAL AREA(ACRES) = 2.40 PEAK FLOW RATE(CFS) = 8.54 

305.00 

Tc 
(MIN.) 

10.03 

**************************************************************************** 
FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE 

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

TOTAL NUMBER OF STREAMS 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 

1 

TIME OF CONCENTRATION (MIN.) = 10.03 
RAINFALL INTENSITY(INCH/HR) = 4.15 
AREA-AVERAGED Fm(INCH/HR) 0.20 
AREA-AVERAGED Fp(INCH/HR) 0.20 
AREA-AVERAGED Ap = 1.00 
EFFECTIVE STREAM AREA(ACRES) = 2.40 
TOTAL STREAM AREA(ACRES) = 2.40 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 8.54 

** CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) 

1 44.76 8.20 4.662 0.20( 0.20) 1.00 
1 44.84 8.38 4.604 0.20( 0.20) 1.00 
1 42.92 9.55 4.272 0.20( 0.20) 1.00 
1 42.78 9.60 4.257 0.20( 0.20) 1.00 
2 8.54 10.03 4.153 0.20( 0.20) 1.00 

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

** PEAK FLOW RATE TABLE ** 
STREAJI1 Q Tc Intensity Fp(Fm) Ap 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) 

1 52.64 8.20 4.662 0.20( 0.20) 1.00 
2 52.79 8.38 4.604 0.20( 0.20) 1.00 
3 51.29 9.55 4.272 0.20( 0.20) 1.00 
4 51.18 9.60 4.257 0.20( 0.20) 1.00 
5 50.22 10.03 4.153 0.20( 0.20) 1.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ae 
(ACRES) 

10.2 
10.3 
10.8 
10.8 
2.4 

Ae 
(ACRES) 

12.1 
12.3 
13.1 
13.1 
13.2 

PEAK FLOW RATE(CFS) 52.79 Tc (MIN.) = 8.38 
12.32 
0.20 

13.2 

AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Ap = 1.00 

HEADWATER 
NODE 

3.10 
4.10 
1. 00 
5.10 
6.10 

HEADWATER 
NODE 

3.10 
4.10 
1. 00 
5.10 
6.10 

0.20 EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp (INCH/HR) 
TOTAL liREA(ACRES) = 
LONGEST FLOWPATH FROM NODE .00 TO NODE 6.00 1490.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 6.00 TO NODE 7.00 IS CODE 

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

UPSTREAM ELEVATION(FEET) 305.00 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH(FEET) 160.00 CURB HEIGHT(INCHES) = 8.0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 
INSIDE STREET CROSSFALL(DECIMAL) = 0.018 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018 

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

20.00 

62 

275.00 

Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) = 0.0150 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section= 0.0200 
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**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 52.79 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.52 
HALFSTREET FLOOD WIDTH(FEET) = 20.12 
AVERAGE FLOW VELOCITY(FEET/SEC.) 13.86 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 7.23 

STREET FLOW TRAVEL TIME (MIN.) 0.19 Tc (MIN.) = 8. 57 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 4.544 
SUBAREA AREA(ACRES) = 0.00 SUBAREA RUNOFF(CFS) = 0.00 
EFFECTIVE AREA(ACRES) = 12.32 AREA-AVERAGED Fm(INCH/HR) = 0.20 
AREA-AVERAGED Fp (INCH/HR) = 0.20 AREA-AVERAGED Ap = 1. 00 
TOTAL AREA(ACRES) 13.2 PEAK FLOW RATE(CFS) '= 52.79 
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) 0.52 HALFSTREET FLOOD WIDTH(FEET) = 20. 
FLOW VELOCITY(FEET/SEC.) = 13.86 DEPTH*VELOCITY(FT*FT/SEC.) = 7.23 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 = 1650.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE= 

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

TOTAL NUMBER OF STREAMS 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM ARE: 
TIME OF CONCENTRATION(MIN.) = 8.57 
RAINFALL INTENSITY(INCH/HR) = 4.54 
AREA-AVERAGED Fm(INCH/HR) = 0.20 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 1.00 
EFFECTIVE STREAM AREA(ACRES) = 12.32 
TOTAL STREAM AREA(ACRES) = 13.19 
PEAK FLOW RATE(CFS) AT CONFLUENCE 52.79 

1 

**************************************************************************** 
FLOW PROCESS FROM NODE 7.10 TO NODE .00 IS CODE 21 

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

360.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 320.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.381 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.602 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

NATURAL POOR COVER 

Ap 
(DECIMAL) 

"CHAPARRAL, BROADLEAF" D 1. 00 0. 20 1. 000 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 000 
SUBAREA RUNOFF(CFS) = 3.96 
TOTAL AREA(ACRES) 1.00 PEAK FLOW RATE(CFS) 3.96 

scs 
CN 

275.00 

Tc 
(MIN.) 

8.38 

**************************************************************************** 
FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE= 1 

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

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(MIN.) = 8.38 
RAINFALL INTENSITY(INCH/HR) = 4.60 
AREA-AVERAGED Fm(INCH/HR) 0.20 
AREA-AVERAGED Fp(INCH/HR) 0.20 
AREA-AVERAGED Ap = 1.00 
EFFECTIVE STREAM AREA(ACRES) = 1.00 
TOTAL STREAM AREA(ACRES) 1.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 3.96 

**************************************************************************** 
FLOW PROCESS FROM NODE 8.00 TO NODE 9.00 IS CODE= 21 

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

560.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 410.00 DOWNSTREAM(FEET) 

Tc = K''[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.314 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.086 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
LAND USE GROUP (ACRES) 

NATURAIJ POOR COVER 

Ap 
(DECIMAL) 

"CHAPAFRAL, BROADLEAF" D 4. 31 0. 20 1. 000 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HF) = 0.20 
SUBAREll. AVERAGE PERVIOUS AREA FRACTION, Ap 1. 000 
SUBAREA FUNOFF(CFS) 15.07 

350.00 

SCS Tc 
CN (MIN.) 

97 10.31 

TOTAL AREA(ACRES) = 4.31 PEAK FLOW RATE(CFS) = 15.07 

**************************************************************************** 
FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE 

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

UPSTREAM ELEVATION(FEET) 350.00 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH(FEET) 480.00 CURB HEIGHT(INCHES) = 8.0 
STREET HA.LFWIDTH (FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 
INSIDE STREET CROSSFALL(DECIMAL) = 0.018 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF 1 
STREET PA.RKWAY CROSSFALL (DECIMAL) = 0. 020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) 

62 

275.00 

0.0150 
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Manning's FRICTION FACTOR for Back-of-Walk Flow Section= 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 18.67 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) 0.41 
HALFSTREET FLOOD WIDTH(FEET) = 13.63 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 10.07 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) 4.09 

STREET FLOW TRAVEL TIME(MIN.) = 0.79 Tc(MIN.) = 11.11 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.916 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap scs 
LAND USE GROUP (ACRES) (INCH/HR) ( DECII'-'IAL) CN 

NATURAL POOR COVER 
"CHAPARRAL,BROADLEAF" D 2.15 0.20 1.000 97 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA AREA(ACRES) = 2.15 SUBAREA RUNOFF(CFS) = 7.19 
EFFECTIVE AREA(ACRES) = 6.46 AREA-AVERAGED Fm(INCH/HR) 0.20 
AREA-AVERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap 1.00 
TOTAL AREA(ACRES) = 6.5 PEAK FLOW RATE(CFS) = .61 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) 0.42 HALFSTREET FLOOD WIDTH(FEET) = 14.49 
FLOW VELOCITY(FEET/SEC.) 10.44 DEPTH*VELOCITY(FT*FT/SEC.) = .40 
LONGEST FLOWPATH FROM 8.00 TO NODE 10.00 = 1040.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 7.00 TO NODE 7.00 IS CODE= 

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

TOTAL NUMBER OF STREAMS = 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE: 
TIME OF CONCENTRATION(MIN.) = 11.11 
RAINFALL INTENSITY(INCH/HR) = 3.92 
AREA-AVERAGED Fm(INCH/HR) 0.20 
AREA-AVERAGED Fp(INCH/HR) 0.20 
AREA-AVERAGED Ap = 1.00 
EFFECTIVE STREAM AREA(ACRES) = 6.46 
TOTAL STREAM AREA(ACRES) 6.46 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 21.61 

** CONFLUENCE DATA 
STREAM Q Tc Intensity (Fm) Ap Ae 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 52.64 8.39 4.600 0.20( 0.20) 1.00 12.1 
1 52.79 8.57 4.544 0.20( 0.20) 1.00 12.3 
1 51.29 9.74 4.223 0.20( 0.20) 1.00 13.1 
1 51.18 9.80 4.209 0.20( 0.20) 1.00 13.1 
1 50.22 10.22 4.107 0.20( 0.20) 1.00 13.2 
2 3.96 8.38 4.602 0.20( 0.20) 1.00 1.0 
3 21.61 11.11 3.916 0.20( 0.20) 1.00 6.5 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 

1 

HEADWATER 
NODE 

3.10 
4.10 
1. 00 
5.10 
6.10 
7.10 
8.00 

CONFLUENCE FORMULA USED FOR 3 STREAMS. 

** PEAK FLOW RATE TABLE 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 75.89 8.38 4.602 0.20( 0.20) 1.00 18.0 7.10 
2 75.91 8.39 4.600 0.20( 0.20) 1.00 18.0 3.10 
3 76.18 8.57 4.544 0.20( 0.20) 1.00 18.3 4.10 
4 75.41 9.74 4.223 0.20( 0.20) 1.00 19.7 1. 00 
5 75.34 9.80 4.209 0.20( 0.20) 1.00 19.8 5.10 
6 74.64 10.22 4.107 0.20( 0.20) .00 20.1 6.10 
7 72.71 11.11 3.916 0.20( 0.20) 1.00 20.7 8.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 76.18 Tc(MIN.) = 8.57 
EFFECTIVE AREA(ACRES) 18.31 AREA-AVERAGED Fm(INCH/HR) 0.20 
AREA-AVERAGED Fp ( INCH/HR) = 0. 2 0 AREA-AVERAGED Ap = 1. 00 
TOTAL AREA(ACRES) = 20.7 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 7.00 1650.00 FEET. 

********'<******************************************************************* 
FLOW PROCESS FROM NODE 11. 00 TO NODE 12.00 IS CODE = 21 

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

150.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 415.00 DOWNSTREAM(FEET) 

Tc = K'<[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.075 
* 100 YEA.R RAINFALL INTENSITY(INCH/HR) = 6.135 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

NATURAJ~ POOR COVER 

Ap SCS 
(DECIMAL) CN 

375.00 

Tc 
(MIN.) 

"CHAPARRAL, BROADLEAF" D 0. 28 0. 20 1. 000 97 5. 07 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) 0. 20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF(CFS) 1.50 
TOTAL AREA(ACRES) = 0.28 PEAK FLOW RATE(CFS) = 1.50 

**************************************************************************** 
FLOW PROCESS FROM NODE 13.00 TO NODE 14.00 IS CODE= 21 

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

250.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 400.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREl\. ANALYSIS USED MINIMUM Tc (MIN.) = 5. 740 
* 100 YE.A.R RAINFALL INTENSITY (INCH/HR) = 5. 717 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap scs 

300.00 

Tc 
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LAND USE GROUP (ACRES) (INCH/HR) (DECil'1AL) CN (MIN.) 
NATURAL POOR COVER 
"CHAPARRAL,BROADLEAF" D 0.55 0.20 1.000 97 5.74 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF(CFS) = 2.73 
TOTAL AREA(ACRES) = 0.55 PEAK FLOW RATE(CFS) 2.73 

**************************************************************************** 
FLOW PROCESS FROM NODE 15.00 TO NODE 16.00 IS CODE= 21 

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

360.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 350.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.048 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 5.082 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
LAND USE GROUP (ACRES) 

NATURAL POOR COVER 
"CHAPARRAL, BROADLEAF" D 2.49 

Fp 
(INCH/HR) 

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

SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 000 
SUBAREA RUNOFF(CFS) = 10.94 
TOTAL AREA(ACRES) = 2.49 PEAK FLOW RATE(CFS) 

Ap SCS 
(DECI:~L) CN 

1. 000 
0.20 

10.94 

243.00 

Tc 
(MIN.) 

7.05 

**************************************************************************** 
FLOW PROCESS FROM NODE 17.00 TO NODE 18.00 IS CODE= 21 

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

500.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 345.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 8.536 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 4.554 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

NATURAL POOR COVER 
"CHAPARRAL, BROADLEAF" 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA RUNOFF(CFS) 
TOTAL AREA (ACRES) = 

D 1.85 0.20 
LOSS RATE, Fp(INCH/HR) = 0.20 
AREA FRACTION, Ap = 1.000 

7.25 
.85 PEAK FLOW RATE(CFS) 

1.000 

7.25 

235.00 

Tc 
(MIN.) 

8.54 

**************************************************************************** 
FLOW PROCESS FROM NODE 19.00 TO NODE 20.00 IS CODE = 21 

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

>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

468.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 271.30 DOWNSTREAM(FEET) 234.50 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.213 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.109 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) ( INCH/HR) 

NATURAL POOR COVER 

Ap SCS 
(DECIMAL) CN 

"CHAPARRAL,BROADLEAF" D 2.00 0.20 1.000 97 
SUBAREl\ AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) 0. 20 
SUBAREl\ AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 000 
SUBAREA RUNOFF(CFS) 7.04 
TOTAL AREA(ACRES) = 2.00 PEAK FLOW RATE(CFS) = 7.04 

END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) 
EFFECTIVE AREA(ACRES) 
AREA-AVERAGED Fp(INCH/HR) 
PEAK FLOW RATE(CFS) 

2.0 TC(MIN.) = 10.21 
2.00 AREA-AVERAGED Fm(INCH/HR)= 0.20 
0.20 AREA-AVERAGED Ap = 1.000 
7.04 

END OF RATIONAL METHOD ANALYSIS 

Tc 
(MIN.) 

10.21 

s 



FILE NAME:EX22.DAT 
TIME/DATE OF STUDY: 11:31 1/28/2:015 

*ENGLISH UNITS* CALCULATED BY: 
CHECKED BY: 

100.0-YEAR STORM RATIONAL METHOD STUDY (AMC III LOSSES) 
[(c) 1983-2003 ADVANCED ENGINEERING 

!CONCENTRATION! AREA (ACRES) SOIL I DEV. I Tt I Tc I I I Fm I Fm I Q-SUM 
TYPEjTYPEIMIN.j MIN. I (in/hr) I (Avg) I (cfs) 
---J-----j----j-----j----j----j-----j------

I POINT NUMBERISUBAREA 

I 

I 

I 

I 
I 
I 

I 

I 

I 
I 
I 
I 
I 

I 
I 
I ANALYSIS 
I FOR POINT# 
I 3.00 

---J-----J----J-----J----j----j-----1------
I I .. I I I I I 

D Chaparral·-·BI .6j4.87j0.20j0.200i 10.0 
---1-----1 1-----J----j----j-----J------

0.6 
I 8.214.67 

---J-----j----J-----j----
1 J---·-1 8.214.67 

---j-----J----j-----J----
1 

Chaparral--B I 6. 815.17 
---j-----j----1-----J----

1 I 

I I 
0.00j0.2001 10.0 
----j-----1------

1 I 10.0 

I 
0.2010.2001 15.2 
----1-----j------

PEl\K FLOW RATE = 24. 6 ( cfs) 
TIME OF CONCENTRATION(MIN.) = 6.8 

200 I . 0500 I 5. 7 

I 
I 

----j-----j----
-----1----
-----1----

400 I . 4250 
----1-----
----j-----J----

MEAN VALUES: Fp =' 0.200 (in/hr); Ap = 1.000; Fm = 0.200 (in/hr) 
EFFECTIVE AREA= 5.40 (Acres); TOTAL AREA= 5.79 (Acres) 

Q(cfs) Tc(min) Fp(avg) Ap(avg) Fm(avg) I(in/hr) Ae(Acres) NODE 
24.56 6.84 0.200 1.00 0.200 5.17 5.40 3.1 
23.72 8.18 0.200 1.00 0.200 4.67 5.79 1.0 

---1-----j----l-----l----j----J-----J------I----I-----I----
------' ---I------ I I -----1 ----1 ----1 -----I ------1 2 90 I . 1034 I 9. 2 

I I I I I I I I 
0. 51 I I I I I I 

1 OF 

I 
I 
I 

HYDRAULICS 
AND NOTES 

Q= 

Qest.= 24.6 
D=0.46;D*V= 4.21 
FLOODWIDTH=l6.61 

I 

I 

I 

I 
I 
I 
I 
I 
I 

I 

I 

I 

I 

60. ft-STREET 
FLOW TO PT.#! 

4.001 
I 

4.001 

0.01 5.401 I 7.4j4.96JO.OOJ0.200i 24.61----J----- ----J---------------1 
J------J---j-----J----J-----J----J----J-----J------J----J----
I 5.41 I 1-----1 7.414.961 I I 24.61----J----

---J-----J----J-----J----J----J-----J------
I I ... I I I I I 

7.514.89!0.2010.2001 16.9 
I I I 
I I I 
I I I 

I 
I 
I 

I 
I 
I 

* I 
* 



I 

I 

I 
I 

I [ORANGE COUNTY]--------------------------
I FILE NAME:EX22.DAT *ENGLISH UNITS* CALCULATED BY: 
I TIME/DATE STUDY: 11:31 1/28/2015 CHECKED BY: 

I 

I 

100.0-YEAR STORM RATIONAL METHOD STUDY (AMC III LOSSES) 
[(c) 1983-2003 ADVANCED ENGINEERING SOFTWARE] 

PAGE NUMBER 2 OF I 
---------------1 

ICONCENTRATIONI AREA (ACRES) 
I POINT NUMBERISUBAREAI SUM 

SOIL I DEV. I Tt I Tc I I I Fm I Fm I Q-SUM" I PATH I SLOPE 
TYPEITYPEIMIN.I MIN.I (in/hr) I(Avg)l(cfs) l(ft)lft/ftiFPS. 
---l-----l----l-----l----l----l-----l------l----l-----l----

HYDRAULICS I 
I 
I 
I 

1-------------1 
1-------------1 
I 
I ANALYSIS 
I FOR POINT# 

4.00 

---l-----l----l-----l----l----l-----l------l----1-----l----
PEJ~K FLO%r RATE= 41.3 (cfs) I 
TIHE OF CONCENTRATION(HIN.) = 7.5 LARGEST I 

HEAN VALUES: Fp == 0.200 (in/hr); Ap = 1.000; Fm = 0.200 (in/hr) 
EFFECTIVE AREA= 9.45 (Acres); TOTAL AREA= 9.79 (Acres) I 

Q(cfs) Tc(min) (avg) Ap(avg) Fm(avg) I(in/hr) Ae(Acres) NODE I 
41.28 .37 0.200 1.00 0.200 4.96 9.31 3.11 
41.33 .54 0.200 1.00 0.200 4.89 9.45 4.11 

8.71 0.200 1.00 0.200 4.50 9.79 1.01 
---l-----l----l-----l----l----l-----l------l----l-----l----

------·---l-----1 1-----1----1----1-----1------1 3601.1111110.7 

9.45 

I I I I I I I I 
o .. 61 I I I I I I I 

I 8.114.6910.0010.2001 41.31----l-----l---
---l-----l----l-----l----l----l-----l------l----l-----l----l 

CONFLUENCE I 
Q= 41.31 

I 

9.5 I 1-----1 8.114. 691 I I 41.31----1-----1----1 FOR CONFLUENCE 
---l-----l----l-----l----l----l-----l------l----l-----l----1 

I I . .. I I I I I I 4 6 0 I . 1196 I .. I INITIAL 
1.01 1.01 D Chaparral-BI 9.314.3310.2010.2001 3.71----l-----l----l------------

-------l------l---l-----l----l-----l----l----l-----l------l----l-----l----l---------
PEAK FLOW RATE = 44.8 (cfs) I 
TH1E OF CONCENTRATION (HIN.) = 8 .1 I LARGEST 

HEAN VALUES: Fp 0.200 (in/hr); Ap = .000; Fm = 0.200 (in/hr) I CONFLUENCE 
EFFECTIVE AREA= 10.32 (Acres); TOTAL AREA= 10.79 (Acres) I Q= 44.8 

Q(cfs) Tc(min) Fp(avg) Ap(avg) Fm(avg) I(in/hr) Ae(Acres) NODE I 
44.76 7.92 0.200 1.00 0.200 4.75 10.16 3.11 
44.84 8.10 0.200 1.00 0.200 4.69 10.32 4.11 

9.27 0.200 1.00 0.200 4.34 10.78 1.01 
9.33 0.200 1.00 0.200 4.33 10.79 5.11 
---l-----l----l-----l----l----l-----l------l----l-----l----l---------------
---1-----l 1-----1----1----1-----1------1 2001 .1500112.21Qest.= 44.8 

I I I I I I I I I D=O . 51; D*V= 6. 3 
0.31 I I I I I I I IFLOODWIDTH=19.7 

I 8.414.6010.0010.2001 44.81----l-----l----l--------------
---l-----l----l-----l----l----l-----l------l----l-----l----l---------------

10.31 I 1-----1 8.414.601 I I 44.81----1-----1----IFOR CONFLUENCE 
I I I I I I I I I I I I 



--------------------------- [ORANGE COUNTY] 
FILE NAME:EX22.DAT 
TIME/DATE OF STUDY: 11:31 1/28/2015 

*ENGLISH UNITS* 

100.0-YEAR STORM RATIONAL METHOD STUDY (AMC III LOSSES) 
[(c) 1983-2003 ADVANCED ENGINEERING 

CHECKED BY: 
3 OF 

!CONCENTRATION 
I POINT NUMBER 

SOIL I DE~V. I Tt I Tc I I I Fm I Fm I Q-SUM 
SUM ITYPEITYPEIMIN.I MIN. I (in/hr) I (Avg) I (cfs) 

I 
I 

CONFLUENCE 
ANALYSIS 

FOR POINT# I 
6.00 

FLOW TO 

I 
9.001 

I 

60.ft-STREETI 
FLOW TO PT.#! 

10.00! 
I 

I 

I 

---l-----l----l-----l----l----l-----l------
---l-----l----l-----l----l----l-----l------l----1-----l----

I I . .. I I I I I I 600 I .14171 .. 
2. D Chaparral-S! 10.0!4.15!0.20!0.200! 8.5!----!-----!----

---!-----!----!-----!----!----!-----!------!----!-----!----
PEAK FLOW RATE= 52.8 (cfs) 
TH1E OF CONCENTRATION (MIN.) = 8. 4 

MEAN VALUES: Fp = 0.200 (in/hr); Ap = 1.000; Fm = 
EFFECTIVE AREA= 12.32 (Acres); TOTAL AREA= 

0.200 (in/hr) 
13.19 (Acres) I 

Ae(Acres) NODE I Q(cfs) Tc(min) Fp(avg) Ap(avg) Fm(avg) I(in/hr) 
52.64 8.20 0.200 1.00 0.200 4.66 
52. 9 8.38 0.200 1.00 0.200 4.60 
51.29 9.55 0.200 1.00 0.200 4.27 
51.18 9.60 0.200 1.00 0.200 4.26 

10.03 0.200 1.00 0.200 4.15 
---!-----!----!-----!----!----!-----!------

12.12 3.11 
12.32 4.1 
13.07 
13.09 
13.19 

1.0 
5.11 
6.1 

------ · ---1-----1 1-----!----!----!-----1------1 160 I .1875113.9 

---1 --·----

I I I 
I I I I 

8.6!4.54!0.00!0.200! 52.8!----!----
-----!----!----!-----!------!----!-----!----

Q= 

Qest.= 52.8 
D=0.52;D*V= 7.2! 
FLOODWIDTH=20.1! 

1 8.6!4.541 I I 52.8!----!-----!----!FOR CONFLUENCE 

I 
I 
I 
I 

D Chaparral-S 
-----!----

!----
------I-----

1 •.• 

4.31 D Chaparral-S 
------1---!-----1 

I 

I 

6 

-----!----!----!-----!------!----!-----
! I I I I 360 I .1250 

8.4!4.60!0.20!0.200! 4.0!----!-----
----!-----!------!----!-----

4.601 I I 56.6!----!-----!----!FOR 
----!----!-----!------!----!-----!----! 

I I I I 5 6 0 I . 1 0 71 I . . I INITIAL 
4.09!0.20!0.200! 15.1!----!-----!----1 
----!----!-----!------! 480! .1562!10.4!Qest.= 18.7 1 

I I I I I I I D= 0 . 41 ; D * v = 4 . 2 I 
I I I I I I IFLOODWIDTH=13.6! 

3.92!0.20!0.200! 21.6!----!-----!----1---------------1 
I I I I I I I I 
I I I I I I I I 

I I I I I I I 
I 



-----------------[ORANGE: COUNTY] 
FILE: NAME::E:X22.DAT *ENGLISH UNITS* CALCULATED BY: 
TIME:/DATE: OF STUDY: 11:31 1/28/2015 CHECKED BY: 

100.0-YE:AR STORM RATIONAL METHOD STUDY (AMC III LOSSES) PAGE NUMBER 4 OF 
(c) 1983-2003 ADVANCED ENGINEERING SOFTWARE]------------------------------

1 CONCENTRATION I AREA (ACRES) I SOIL I DEV. I Tt I Tc I I I Fm I Fm I Q-SUM I PATH I SLOPE I V I 
I POINT NUMBER[SUBAREA[ SUM [TYPE[TYPEjMIN.[ MIN.[ (in/hr) I (Avg) I (cfs) I (ft) [ft/ft[FPS.j 
1-------------[-------j------[---j-----j----j-----l 1----1-----[------j----[-----[----1 
1-------------[-------[------[---1 [----[-----1 1----1-----1 1----[-----[----1 
I CONFLUENCE I PE:liK FLO\iv RATE = 76.2 (cfs) I 
I ANALYSIS I TH1E OF CONCENTRATION (MIN.) = 8. 6 I 
I FOR POINT# I MEAN VALUES: Fp == 0.200 (in/hr); Ap = 1.000; Fm = 0.200 (in/hr) I 
I 7.00[ EFFECTIVE AREA 18.31 (Acres); TOTAL AREA= 20.65 (Acres) 
I I Q(cfs) Tc(min) Fp(avg) Ap(avg) Fm(avg) I(in/hr) Ae(Acres) NODE 
I I 75.89 8.38 0.200 1.00 0.200 4.60 17.98 7.1 
I I 75.91 8.39 0.200 1.00 0.200 4.60 18.00 3.11 
I I 76.18 8.57 0.200 1.00 0.200 4.54 18.31 4.11 
I 1 75.41 9.74 0.200 1.00 0.200 4.22 19.73 1.01 
I I 75.34 9.80 0.200 1.00 0.200 4.21 19.79 5.11 
I I 74.64 10.22 0.200 1.00 0.200 4.11 20.13 6.11 

11.11 0.200 1.00 0.200 3.92 20.65 8.0[ 
---[-----[-----[-----[----[----1-----[------[----[-----[----l 
---[-----[----[-----[ [----[-----1 1----[-----[----1 

HYDRAULICS 
AND NOTES 

LARGEST 
CONFLUENCE 
Q= 76.2 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I I . . I I I I I I 150 I. 26671 . . I INITIAL 

* 
I * 

12.001 0.3[ 0.3[ D Chaparral-B[ 5.1[6.13[0.20[0.2001 1.5[----[-----[----1 
--------[-------[------[---[------[-----[-----[----[----l-----[------[----[-----[----[-------

1 I I I I . .. I I I I I I 250 I . 4000 I . . I INITIAL SUBAREA I 
14.001 0.6[ 0.6[ D Chaparral-Bl 5.7[5.72[0.20[0.2001 2.7[----[-----[----j---------------1 

[-------[------[---[-----[----[-----[ [----[-----1 1----[-----[----[---------------1 
I I I I I ... I I I I I I 360[.29721 .. [INITIAL SUBAREA[ 

16.00[ 2.5[ 2.5[ D Chaparral-B[ 7.0[5.08[0.20[0.2001 10.9[----[-----[----[---------------1 
---------[-------[------[---[-----[----[-----[----[----[-----1 1----[-----[----[---------------1 

I I I I I . . I I I I I I 500 I . 2200 I . . I INITIAL SUBAREA. 
18.00[ 1.9[ 1.9[ D Chaparral-BI 8.514.55[0.20[0.2001 7.2[----[-----[----

---[-----[----[-----1 [----1-----[------[----[-----[----
1 I . . I I I I I I 4681.07861 .. 

2.01 D Chaparral-BI 10.2[4.11[0.20[0.2001 7.0[----[-----[----
---[-----1----[-----1 [----[-----1 [----1-----[----

2.0 1 1-----110.21 I I I 7.0[----1-----1----
---[-----1----1-----1 [----[-----[------[----1-----[----

EFFECTIVE AREA 2.00 Acres PEAK FLOW RATE = 
TIME OF 

---------------1 
--------------1 

SUBAREA[ 
--------------1 

I 
I 
I 

7.04 cfs I 
0. 200 (in/hr) I 

I 
I 

* I 
* I 







SECTION 3 



3. PROPOSED CONDITION 

HYDROLOGY 



**************************************************************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACY~GE 

(Reference: 1986 ORANGE COUNTY HYDROLOGY CRITERION) 
(c) Copyright 1983-2013 Advanced Engineering Software (aes) 

Ver. 20.0 Release Date: 06/01/2013 License ID 1239 

Analysis prepared by: 

HUNSAKER & ASSOCIATES 
Irvine, Inc 

Planning * Engineering * Surveying 
Three Hughes * Irvine, California 92618 * (949)583·-1010 

PROPOSED HYDROLOGY STUDY,100-YEAR STORM 
CITY OF LAGUNA NIGUEL,COUNTY OF ORANGE 
SunPointe DEVELOPMENT 

FILE NAME: PR1.DAT 
TIME/DATE OF STUDY: 08:22 01/27/2015 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFOru~TION: 

--*TIME-OF-CONCENTRATION MODEL*--

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 18.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE:= 0.95 
*DATA BANK RAINFALL USE:D* 
*ANTECEDENT MOISTURE CONDITION (AMC) II ASSUMED FOR RATIONAL METHOD* 

*USE:R-DE:FINED STREE:T-SE:CTIONS FOR COUPLED PIPEFLOW AND STRE;ETFL01~f MODEL* 
HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GE:OME;TRIE:S: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

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

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= 0.50 FEET 

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

*SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SE:LE:CTED 

**************************************************************************** 
FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE= 21 

>>>>>RATIONAL ME:THOD INITIAL SUBAREA ANALYSIS<<<<< 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

INITIAL SUBAREA FLOW-LE:NGTH(FE:E:T) 
ELEVATION DATA: UPSTREAM(FEET) = 

160.00 
585.00 DOWNSTREAM(FEET) = 500.00 

Tc K*[(LENGTH** 3.00)/(E:LEVATION CHANGE)]**0.20 
SUBAREJ~ ANALYSIS USED MINIMUM Tc (MIN.) = 5. 000 
* 100 YE:AR RAINFALL INTE:NSITY(INCH/HR) = 6.187 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) ( INCH/HR) 

NATURAL POCR COVER 

Ap SCS 
(DE:CIMAL) CN 

"CHAPAFU\AL, BROADLEAF" D 1. 62 0. 20 1. 000 85 
SUBAREf~ AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0. 20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 1.000 
SUBAREA RUNOFF(CFS) 8.73 
TOTAL AREA(ACRES) = 1.62 PEAK FLOW RATE(CFS) = 8.73 

Tc 
(MIN.) 

5.00 

**************************************************************************** 
FLOW PROCESS FROM NODE 2.00 TO NODE 3.00 IS CODE 91 

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

UPSTREAM NODE E:LE:VATION(FEE:T) = 500.00 
DOWNSTREAM NODE ELEVATION(FEET) = 384.00 
CHANNEl" LE:NGTH THRU SUBAREA (FE:E:T) = 500.00 
"V" GUTTER WIDTH(FEET) = 5.00 GUTTE:R HIKE(FEET) 
PAVEMENT LIP(FEET) = 0.200 MANNING'S N = .0050 
PAVEMENT CROSSFALL(DE:CIMAL NOTATION) 0.00200 
MAXIMUM DEPTH(FEET) = 0.50 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 6.080 
SUBAREA LOSS RATE DATA(AMC II): 

0.100 

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

RESIDENTIAL 
"1 DWELLING/ACRE" D 4.69 0.20 0.800 75 
SUBAREA AVERAGE: PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0.800 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 21.22 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEE:T/SEC.) 53.94 
AVE:RAGE FLOW DE:PTH(FEET) = 0.30 FLOOD WIDTH(FE:E:T) = 5.00 
"V" GUTTE:R FLOW TRAVEL TIME (MIN.) = 0.15 Tc (MIN.) 5.15 
SUBAREA AREA(ACRES) 4.69 SUBAREA RUNOFF(CFS) = 24.99 
EFFECTIVE AREA(ACRES) = 6.31 AREA-AVERAGED Fm(INCH/HR) = 0.17 
AREA-AVERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap = 0.85 
TOTAL AREA(ACRES) = 6.3 PEAK FLOW RATE:(CFS) = 33.56 

NOTE:TRAVE:L TIME ESTIMATES BASE:D ON NORMAL 
DE:PTH EQUAL TO [GUTTER-HIKE + PAVEMENT LIP] 

END OF SUBAREA "V" GUTTER HYDRAULICS: 
DEPTH (FEET) = 0. 30 FLOOD WIDTH (FEET) = 5. 00 
FLOW VELOCITY(FE:ET/SE:C.) = 53.94 DE:PTH*VELOCITY(FT*FT/SEC) = 16.18 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.00 660.00 FE:ET. 

**************************************************************************** 
FLOW PROCE:SS FROM NODE 3.00 TO NODE 3.00 IS CODE: = 1 

>>>>>DESIGNATE: INDE:PENDE:NT STREAM FOR CONFLUENCE<<<<< 

TOTAL NUVIBER OF STREAMS = 2 



CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(MIN.) 5.15 
RAINFALL INTENSITY(INCH/HR) 6.08 
AREA-AVERAGED Fm(INCH/HR) = 0.17 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.85 
EFFECTIVE STREAM AREA(ACRES) = 6.31 
TOTAL STREAM AREA(ACRES) = 6.31 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 33.56 

**************************************************************************** 
FLOW PROCESS FROM NODE 3. TO NODE 3.10 IS CODE= 21 

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

280.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 413.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.583 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.026 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

CONDOMINIUMS D 1.01 0.20 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0.350 
SUBAREA RUNOFF(CFS) = 3.60 
TOTAL AREA(ACRES) = 1.01 PEAK FLOW RATE(CFS) 

Ap SCS 
(DECil'1AL) CN 

0.3')0 75 
0.20 

3.60 

412.00 

Tc 
(MIN.) 
10.58 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.10 TO NODE 3.00 IS CODE 

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

63 

UPSTREAM ELEVATION (FEET) = 412.00 DOWNSTREAM ELEVATION (FEET) 
STREET LENGTH(FEET) = 300.00 CURB HEIGHT(INCHES) 8.0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) = 20.00 
INSIDE STREET CROSSFALL(DECIMAL) 0.018 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018 

SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF 2 
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section= 0.0200 
MAXIMUM ALLOWABLE STREET FLOW DEPTH(FEET) = 0.57 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.27 
HALFSTREET FLOOD WIDTH(FEET) = 5.84 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 5.70 

5.69 

384.00 

0.0150 

PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.52 
STREET FLOW TRAVEL TIME(MIN.) = 0.88 Tc(MIN.) 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 3.847 
SUB~. LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
Lll..ND USE 

CONDOMINIUMS 
GROUP 

D 
(ACRES) ( INCH/HR) 

1.23 0.20 

11.46 

Ap SCS 
(DECIMAL) CN 

0.350 75 
SUBAREll1 AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 

RATE, Fp(INCH/HR) = 0.20 
FRACTION, Ap = 0.350 

SUBAREll1 AREA(ACRES) = 1.23 
EFFECTIVE AREA(ACRES) = 2.24 
AREA-AVER~GED Fp(INCH/HR) = 0.20 
TOTAL AREA(ACRES) 2.2 

SUBAREA RUNOFF(CFS) 4.18 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.35 
PEAK FLOW RATE(CFS) = 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.29 HALFSTREET FLOOD WIDTH(FEET) = 7.09 

0.07 

7.61 

FLOW VELOCITY(FEET/SEC.) = 5.92 DEPTH*VELOCITY(FT*FT/SEC.) = 1.71 
LONGEST FLOWPATH FROM NODE 3.11 TO NODE 3.00 580.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.00 TO NODE 3.00 IS CODE = 

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

TOTAL NUMBER OF STREAMS 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(MIN.) = 11.46 
RAINFALL INTENSITY(INCH/HR) = 3.85 
AREA-AVERAGED Fm(INCH/HR) = 0. 07 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.35 
EFFECTIVE STREAM AREA(ACRES) 2.24 
TOTAL STREAM AREA(ACRES) = 2.24 
PEAK FLOW RATE(CFS) AT CONFLUENCE 7.61 

** CONFLUENCE DATA ** 
STREAN Q Tc Intensity Fp(Fm) Ap Ae 
NUMBER (CFS) (NIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 33.56 5.15 6.080 0.20( 0.17) 0.85 6.3 
2 7.61 11.46 3.847 0.20( 0.07) 0.35 2.2 

RAINFAJ~L INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 

** PEAK FLOW RATE TABLE ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae 
NUMBER (CFS) (NIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 39.01 5.15 6.080 0.20( 0.16) 0.78 7.3 
2 28.49 11.46 3.847 0.20( 0.14) 0.72 8.6 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FIDW RATE (CFS) = 39.01 Tc (MIN.) = 5.15 
EFFECTIVE AREA(ACRES) = 7.32 AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.78 
TOTAL AREA(ACRES) 8.6 

1 

HEADWATER 
NODE 

1.00 
3.11 

HEADWATER 
NODE 

1. 00 
3.11 

0.16 

2 



LONGEST FLOWPATH FROM NODE .00 TO NODE 3.00 = 660 .. 00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.00 TO NODE 3.50 IS CODE 

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

UPSTREAM ELEVATION(FEET) = 384.00 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH(FEET) = 120.00 CURB HEIGHT(INCHES) 8 .. 0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 20.00 
INSIDE STREET CROSSFALL(DECIMAL) 0.018 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018 

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

62 

375.00 

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

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 
STREETFLOW MODEL RESULTS USING ESTI~~TED FLOW: 
STREET FLOW DEPTH(FEET) = 0.45 
HALFSTREET FLOOD WIDTH(FEET) = 16.29 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 7.71 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 3.50 

39.54 

STREET FLOW TRAVEL TIME(MIN.) = 0.26 Tc(MIN.) = 5.41 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.912 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap SC:S 
LAND USE GROUP (ACRES) (INC:H/HR) (DECIJ'1AL) CN 

COMMERCIAL D 0.20 0.20 0.100 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0.100 
SUBAREA AREA(ACRES) = 0.20 SUBAREA RUNOFF(CFS) = 1.06 
EFFECTIVE AREA(ACRES) 7.52 AREA-AVERAGED Fm(INCH/HR) = 0.15 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.76 
TOTAL AREA(ACRES) 8.8 PEAK FLOW RATE(CFS) = 39.01 
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) 0.45 HALFSTREET FLOOD WIDTH(FEET) = 16.13 
FLOW VELOCITY(FEET/SEC.) = 7.75 DEPTH*VELOCITY(FT*FT/SEC.) = 3.49 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 3.50 = 780.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.50 TO NODE 3.50 IS CODE = 1 

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

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION (MIN. ) 5. 41 
RAINFALL INTENSITY(INCH/HR) 5.91 
AREA-AVERADED Fm(INCH/HR) = 0.15 

AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.76 
EFFECTIVE STREAM AREA(ACRES) 
TOTAL STREAM AREA(ACRES) = 8. 75 
PEAK nOW RATE(CFS) AT CONFLUENCE 

7.52 

39.01 

**************************************************************************** 
now PROCESS FROM NODE 3.51 TO NODE 3.50 IS CODE 21 

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

INITIAL SUBAREA nOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

200.00 
378.00 DOWNSTREAM(FEET) 

Tc K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) 6.942 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 5.127 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

CONDOMINIUMS D 1.46 0.20 0.350 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350 
SUBAREA RUNOFF(CFS) = 6.64 
TOTAL AREA(ACRES) = 1.46 PEAK FLOW RATE(CFS) = 6.64 

375.00 

Tc 
(MIN.) 

6.94 

**************************************************************************** 
now PROCESS FROM NODE 3.50 TO NODE 3.50 IS CODE 

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

TOTAL NUMBER OF STREAMS 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(MIN.) = 6.94 
RAINFALL INTENSITY(INCH/HR) = 5.13 
AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.35 
EFFECTIVE STREAM AREA(ACRES) = 1.46 
TOTAL STREAM AREA(ACRES) = 1.46 
PEAK FLOW RATE(CFS) AT CONFLUENCE 6.64 

** CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 39.01 5.41 5.912 0.20( 0.15) 0.76 7.5 
1 28.77 11.74 3.794 0.20( 0.14) 0.71 8.8 
2 6.64 6.94 5.127 0.20( 0.07) 0.35 1.5 

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

** PEAJZ FLOW RATE TABLE ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae 

1 

HEADWATER 
NODE 

1.00 
3.11 
3.51 

HEADWATER 

3 



NUMBER 
1 

(CFS) 
45.00 
43.18 
33.66 

(MIN.) (INCH/HR) (INCH/HR) (ACPJ~S) 

8.7 
9.3 

10.2 

NODE 
5.41 5.912 0.20( 0.14) 0.71 

2 6.94 5.127 0.20( 0.14) 0.69 
3 11.74 3.794 0.20( 0.13) 0.65 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) = 45.00 Tc(MIN.) = 5.41 

.00 
3.51 
3.11 

EFFECTIVE AREA(ACRES) 8.66 AREA-AVERAGED Fm(INCH/HR) = 0.14 
AREA-AVERAGED Fp (INCH/HR) = 0. 20 AREA-AVERAGED Ap = 0. 71 
TOTAL AREA(ACRES) = 10.2 
LONGEST FLOWPATH FROM NODE 1. 00 TO NODE 3.50 780 .. 00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 3.50 TO NODE 4.00 IS CODE 

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

UPSTREAM ELEVATION(FEET) = 375.00 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH(FEET) = 400.00 CURB HEIGHT(INCHES) 8 .. 0 
STREET HALFWIDTH(FEET) 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 20.00 
INSIDE STREET CROSSFALL(DECIMAL) 0.018 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018 

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

62 

338.00 

Manning's FRICTION FACTOR for Streetflow Section (curb-to-c.lrb) 0. 0150 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section= 0.0200 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 46.31 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.46 
HALFSTREET FLOOD WIDTH(FEET) = 16.60 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 8.72 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 4.00 

STREET FLOW TRAVEL TIME (MIN.) = 0. 76 Tc (MIN.) = 6.18 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.481 
SUBAREA LOSS RATE DATA(AMC II): 

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

CONDOMINIUMS D 0.54 0.20 0.350 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0.350 
SUBAREA AREA(ACRES) = 0.54 SUBAREA RUNOFF(CFS) = 2.63 
EFFECTIVE AREA(ACRES) = 9.20 AREA-AVERAGED Fm(INCH/HR) = 0.14 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.69 
TOTAL AREA(ACRES) = 10.8 PEAK FLOW RATE(CFS) 45.00 
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.46 HALFSTREET FLOOD WIDTH(FEET) = 16.45 
FLOW VELOCITY(FEET/SEC.) = 8.62 DEPTH*VELOCITY(FT*FT/SEC.) = 3.93 
LONGEST FLOWPATH FROM NODE 1. 00 TO NODE 4. 00 = 1180 .. 00 FEET. 

*******************"'******************************************************** 
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE= 

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

TOTAL NUMBER OF STREAMS 4 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(MIN.) = 6.18 
RAINFALL INTENSITY(INCH/HR) = 5.48 
AREA-AVER~GED Fm(INCH/HR) = 0.14 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.69 
EFFECTIVE STREAM AREA(ACRES) 9.20 
TOTAL STREAM AREA(ACRES) = 10.75 
PEAK FLOW RATE(CFS) AT CONFLUENCE 45.00 

1 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.10 TO NODE 4.20 IS CODE 21 

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

INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

300.00 
500.00 DOWNSTREAM(FEET) 

Tc K"'[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.780 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 5.694 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

PUBLIC PARK D 1.61 0.20 0.850 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA A.VERAGE PERVIOUS AREA ~CTION, Ap = 0.850 
SUBAREA RUNOFF(CFS) = 8.00 
TOTAL AREA(ACRES) = 1.61 PEAK FLOW RATE(CFS) = 8.00 

390.00 

Tc 
(MIN.) 

5.78 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.20 TO NODE 4.30 IS CODE 

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

UPSTREAM NODE ELEVATION(FEET) = 390.00 
DOWNSTREAM NODE ELEVATION(FEET) = 339.00 
CHANNEL LENGTH THRU SUBAREA(FEET) 360.00 
"V" GUTTER WIDTH(FEET) = 5.00 GUTTER HIKE(FEET) 
PAVEMENT LIP(FEET) = 0.010 MANNING'S N = .0050 
PAVEMENT CROSSFALL(DECIMAL NOTATION) = 0.00200 
MAXIMUM DEPTH(FEET) = 0.07 
* 100 YEl\R RAINFALL INTENSITY (INCH/HR) 5. 588 
SUBAREA LOSS Rl\TE DATA(AMC II): 
DEVELOP~~NT TYPE/ SCS SOIL AREA Fp 

LAND USE GROUP (ACRES) ( INCH/HR) 
COMMERCill"L D 0. 22 0. 20 
SUBAR&~ AVERAGE PERVIOUS LOSS Rl\TE, Fp(INCH/HR) = 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 

0.050 

Ap 
(DECIMAL) 

0.100 
0.20 

92 

scs 
CN 
75 
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TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 8.56 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 31.12 
AVERAGE FLOW DEPTH (FEET) = 0 . 0 7 FLOOD WIDTH (FEET) = 15 . 0 0 
"V" GUTTER FLOW TRAVEL TIME (MIN.) = 0.19 Tc (MIN.) = 5. 97 
SUBAREA AREA(ACRES) = 0.22 SUBAREA RUNOFF(CFS) = 1.10 
EFFECTIVE .AREA(ACRES) = 1.83 AREA-AVERAGED Fm(INCH/HR) = 0.15 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap 0.76 
TOTAL AREA(ACRES) = 1.8 PEAK FLOW RATE(CFS) = 8.95 
** PIPE SIZED TO MAXIMIZE V-GUTTER FLOW AT DOWNSTREl'~ NODE a 

ESTIMATED PIPE DIAMETER(INCH) 18.00 NUMBER OF PIPES '= 1 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 4.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 20.77 
PIPE-FLOW(CFS) = 8.00 
PIPEFLOW TRAVEL TIME(MIN.) = 0.29 Tc(MIN.) 6.07 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.537 
SUBAREA AREA(ACRES) = 0.22 SUBAREA RUNOFF(CFS) = 1.09 
EFFECTIVE AREA(ACRES) = 1. 83 AREA-AVERAGED Fm(INCH/HR) = 0.15 
AREA-AVERAGED Fp (INCH/HR) = 0. 20 AREA-AVERAGED Ap = 0. 77 
TOTAL AREA(ACRES) = 1.8 PEAK FLOW RATE(CFS) '= 8.87 
V-GUTTER HYDRAULICS BASED ON MAINLINE Tc : 
V-GUTTER HYDRAULICS COMPUTED USING ESTIMATED FLOW(CFS) = 0.87 

END OF SUBAREA "V" GUTTER HYDRAULICS: 
DEPTH(FEET) = 0.05 FLOOD WIDTH(FEET) = 5.00 
FLOW VELOCITY(FEET/SEC.) = 9.56 DEPTH*VELOCITY(FT*FT/SEC) = 0.48 
LONGEST FLOWPATH FROM NODE 4.10 TO NODE 4.30 = 660.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.30 TO NODE 4.00 IS CODE 

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

UPSTREAM ELEVATION(FEET) = 339.00 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH(FEET) = 160.00 CURB HEIGHT(INCHES) 8.0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 
INSIDE STREET CROSSFALL(DECIMAL) = 0.018 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018 

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

20.00 

62 

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

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.46 
HALFSTREET FLOOD WIDTH (FEET) 16 . 6 8 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 2.26 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.04 

STREET FLOW TRAVEL TIME (MIN.) 1.18 Tc (MIN.) 
100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.040 

SUBAREA LOSS RATE DATA(AMC II): 
DEVELOPMENT TYPE/ SCS SOIL AREA Fp 

12.12 

7.15 

Ap SCS 

338.00 

0.0150 

LAND USE 
RESIDENTIAL 

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

"5-7 DWELLINGS/ACRE" D 1.46 0.20 0.500 75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0.500 
SUBAREA AREA(ACRES) 1.46 SUBAREA RUNOFF(CFS) 6.49 
EFFECTIVE AREA(ACRES) = 3.29 AREA-AVERAGED Fm(INCH/HR) = 0.13 
AREA-AVERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap = 0.65 
TOTAL AREA(ACRES) = 3.3 PEAK FLOW RATE(CFS) = 14.54 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.48 HALFSTREET FLOOD WIDTH(FEET) = 17.93 
FLOW VELOCITY(FEET/SEC.) = 2.37 DEPTH*VELOCITY(FT*FT/SEC.) = 1.15 
LONGEST FLOWPATH FROM NODE 4.10 TO NODE 4.00 820.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE= 

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

TOTAL NUMBER OF STREAMS = 4 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF' CONCENTRATION (MIN.) = 7. 15 
RAINFALL INTENSITY(INCH/HR) = 5.04 
AREA-AVERAGED Fm(INCH/HR) 0.13 
AREA-AVERAGED Fp (INCH/HR) 0. 20 
AREA-AVERAGED Ap = 0.65 
EFFECTIVE STREAM AREA(ACRES) = 3.29 
TOTAL STREAM AREA (ACRES) = 3 . 2 9 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 14.54 

1 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.40 TO NODE 4.00 IS CODE= 21 

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

INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREJ>..M(FEET) 

310.00 
379.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.181 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 5.028 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

PUBLIC PA~ D 0.37 0.20 0.850 75 
SUBAREA A.VERAGE PERVIOUS LOSS RATE, Fp ( INCH/HR) = 0. 20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap 0.850 
SUBAREA RUNOFF(CFS) = 1.62 
TOTAL AREA(ACRES) = 0.37 PEAK FLOW RATE(CFS) = 1.62 

338.00 

Tc 
(MIN.) 

7.18 

*'<************************************************************************** 
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE= 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
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TOTAL NUMBER OF STREAMS 4 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE: 
TIME OF CONCENTRATION(MIN.) = 7.18 
RAINFALL INTENSITY(INCH/HR) = 5.03 
AREA-AVERAGED Fm(INCH/HR) = 0.17 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.85 
EFFECTIVE STREAM AREA(ACRES) 0.37 
TOTAL STREAM AREA(ACRES) 0.37 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 1.62 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.50 TO NODE 4.00 IS CODE 21 

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

550.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 348.00 DOWNSTREAM(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.819 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.976 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

RESIDENTIAL 
"5-7 DWELLINGS/ACRE" D 3.57 0.20 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 
SUBAREA RUNOFF(CFS) = 12.45 
TOTAL AREA(ACRES) 3.57 PEAK FLOW RATE(CFS) 

Ap 
(DECIJ'1AL) 

0.500 
0.20 

12.45 

338.00 

scs Tc 
CN (MIN.) 

75 10.82 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.00 TO NODE 4.00 IS CODE= 

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

TOTAL NUMBER OF STREAMS 4 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 
TIME OF CONCENTRATION(MIN.) = 10.82 
RAINFALL INTENSITY(INCH/HR) = 3.98 
AREA-AVERAGED Fm(INCH/HR) = 0.10 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.50 
EFFECTIVE STREAM AREA(ACRES) 
TOTAL STREAM AREA(ACRES) = 

3.57 
3.57 

PEAK FLOW RATE(CFS) AT CONFLUENCE = 

** CONFLUENCE DATA ** 

12.45 

STREAM Q Tc Intensity Fp(Fm) 

4 ARE: 

Ap Ae 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 45.00 6.18 5.481 0.20( 0.14) 0.69 9.2 
1 43.18 7. 71 4.826 0 . 2 0 ( 0 . 13) 0 . 67 9.8 

1 

HEADWATER 
NODE 

1.00 
3.51 

1 
2 
3 
4 

34.07 
14.54 

1. 62 
12.45 

12.56 
7.15 
7.18 

10.82 

3.650 
5.040 
5.028 
3.976 

0.20( 0.13) 0.64 
0.20( 0.13) 0.65 
0.20( 0.17) 0.85 
0.20( 0.10) 0.50 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 4 STREAMS. 

** PEAK 
STREAH 
NUMBER 

1 
2 
3 
4 
5 
6 

FLOW RATE 
Q 

(CFS) 
70.08 
70.50 
70.45 
69.47 
62.78 
57.06 

TABLE 
Tc Intensity 

(HIN. ) ( INCH/HR) 
6.18 5.481 
7.15 5.040 
7.18 
7. 71 

10.82 
12.56 

5.028 
4. 826 
3.976 
3.650 

Fp(Fm) 
(INCH/HR) 
0.20( 0.13) 
0.20( 0.13) 
0.20( 0.13) 
0.20( 0.13) 
0. 20 ( 0 .12) 
0.20( 0.12) 

COMPUTED CONFLUENCE ESTIHATES ARE AS FOLLOWS: 

Ap 

0.66 
0.65 
0.65 
0.64 
0. 62 
0.62 

Ae 

10.8 
3.3 
0.4 
3.6 

(ACRES) 
14.4 
15.6 
15.6 
16.0 
17.6 
18.0 

PEAK FLOW RATE(CFS) 70.50 Tc(MIN.) = 7.15 

3.11 
4.10 
4.40 
4.50 

HEADWATER 
NODE 

1.00 
4.10 
4.40 
3.51 
4.50 
3.11 

EFFECTIVE AREA(ACRES) = 15.61 AREA-AVERAGED Fm(INCH/HR) = 0.13 
AREA-A\TERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap = 0.65 
TOTAL AREA(ACRES) = 18.0 
LONGEST FLOWPATH FROH NODE 1.00 TO NODE 4.00 1180.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 4.00 TO NODE 5.00 IS CODE 

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

UPSTREAM ELEVATION(FEET) 338.00 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH(FEET) = 160.00 CURB HEIGHT(INCHES) = 8.0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 
INSIDE STREET CROSSFALL(DECIHAL) = 0.018 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018 

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

20.00 

2 

62 

l'1annin9's FRICTION FACTOR for Streetflow Section(curb-to-curb) 
l'1annin9's FRICTION FACTOR for Back-of-Walk Flow Section= 0.0200 

**TRAVEL TIME COMPUTED USING ESTIHATED FLOW(CFS) 
STREETFLOW MODEL RESULTS USING ESTIHATED FLOW: 
STREET FLOW DEPTH(FEET) 0.49 
HALFSTREET FLOOD WIDTH (FEET) 18 . 4 8 
AVERAGE FLOW VELOCITY(FEET/SEC.) = 10.98 
PRODUCT OF DEPTH&VELOCI'I'Y(F'I'*F'I'/SEC.) = 5.41 

STREET FLOW TRAVEL 'I'IME(HIN.) = 0.24 Tc(HIN.) 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.944 
SUBAR&~ LOSS RATE DATA(AHC II): 

DEVELOPHENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

COMMERCIAL D 0. 33 0. 20 

71.23 

7.39 

Ap SCS 
(DECIHAL) CN 

0.100 75 

317.00 

0.0150 
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SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.33 SUBAREA RUNOFF(CFS) = 1.46 
EFFECTIVE AREA(ACRES) = 15.94 AREA-AVERAGED Fm(INCH/HR) = 0.13 
AREA-AVERAGED Fp(INCH/HR) = 0.20 AREA-AVERAGED Ap = 0.64 
TOTAL AREA(ACRES) 18.3 PEAK FLOW RATE (CFS) '= 70.50 
NOTE: PEAK FLOW RATE DEFAULTED TO UPSTREAM VALUE 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) 0.49 HALFSTREET FLOOD WIDTH(FEET) = 18.40 
FLOW VELOCITY(FEET/SEC.) 10.96 DEPTH*VELOCITY(FT*FT/SEC.) = 5.38 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 = 1340.00 FEET. 

******************************************************************''********* 
FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE 

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

TOTAL NUMBER OF STREAMS 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM ARE: 
TIME OF CONCENTRATION(MIN.) = 7.39 
RAINFALL INTENSITY(INCH/HR) = 4.94 
AREA-AVERAGED Fm(INCH/HR) = 0.13 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.64 
EFFECTIVE STREAM AREA(ACRES) = 15.94 
TOTAL STREAM AREA(ACRES) = 18.31 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 70.50 

1 

******************************************************************~********* 

FLOW PROCESS FROM NODE 5.10 TO NODE 5.00 IS CODE 21 

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

INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

270.00 
318.00 DOWNSTREA~(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.354 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.077 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) 

CONDOMINIUMS D 0.74 0.20 0.350 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.350 
SUBAREA RUNOFF(CFS) = 2.67 
TOTAL AREl\(ACRES) 0. 74 PEAK FLOW RATE (CFS) 2. 67 

317.00 

SCS Tc 
CN (MIN.) 
75 10.35 

**************************************************************************** 
FLOW PROCESS FROM NODE 5.00 TO NODE 5.00 IS CODE 

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

TOTAL NUMBER OF STREAMS = 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION (MIN.) = 10.35 
RAINFALL INTENSITY(INCH/HR) = 4.08 
AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.35 
EFFECTIVE STREAM AREA(ACRES) = 0.74 
TOTAL STREAM AREA(ACRES) 0.74 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.67 

** CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) 

1 70.08 6.42 5.361 0.20( 0.13) 0.65 
1 70.50 7.39 4.944 0. 20 ( 0 .13) 0. 64 
1 70.45 7.42 4.934 0.20( 0.13) 0.64 
1 69.47 7.96 4.742 0.20( 0.13) 0.63 
1 62.78 11.07 3.924 0.20( 0.12) 0.61 
1 57.45 12.82 3.608 0.20( 0.12) 0.61 
2 2.67 10.35 4.077 0.20( 0.07) 0.35 

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

** PEAK FLOW RATE TABLE ** 
STREAM Q Tc Intensity Fp(Fm) Ap 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) 

1 72.27 6.42 5.361 0.20( 0.13) 0.64 
2 72.81 7.39 4.944 0.20( 0.13) 0.63 
3 72.77 7.42 4.934 0.20( 0.13) 0.63 
4 71.86 7.96 4.742 0.20( 0.12) 0.62 
5 66.98 10.35 4.077 0.20( 0.12) 0.61 
6 65.35 11.07 3.924 0.20( 0.12) 0.60 
7 59.81 12.82 3.608 0. 20 ( 0 .12) 0. 60 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ae 
(ACRES) 

14.7 
15.9 
16.0 
16.4 
18.0 
18.3 

0.7 

Ae 
(ACRES) 

15.2 
16.5 
16.5 
16.9 
18.3 
18.7 
19.0 

PEAK FLOW RATE(CFS) = 72.81 Tc(MIN.) = 7.39 

HEADWATER 
NODE 

1. 00 
4.10 
4.40 
3. 
4.50 
3.11 
5.10 

HEADWATER 
NODE 

1.00 
4.10 
4.40 
3.51 
5.10 
4.50 
3.11 

EFFECTIVE AREA(ACRES) = 16.47 AREA-AVERAGED Fm(INCH/HR) = 0.13 
AREA-AVERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap = 0.63 
TOTAL !~A(ACRES) = 19.0 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 5.00 1340.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 5.00 TO NODE 6.00 IS CODE 

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

UPSTREAM ELEVATION(FEET) = 317.00 DOWNSTREAM ELEVATION(FEET) 
STREET LENGTH(FEET) 380.00 CURB HEIGHT(INCHES) = 8.0 
STREET HALFWIDTH(FEET) = 30.00 

DISTANCE FROM CROWN TO CROSSFALL GRADEBREAK(FEET) 
INSIDE STREET CROSSFALL(DECIMAL) = 0.018 
OUTSIDE STREET CROSSFALL(DECIMAL) = 0.018 

20.00 

62 

270.00 
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SPECIFIED NUMBER OF HALFSTREETS CARRYING RUNOFF 2 
STREET PARKWAY CROSSFALL(DECIMAL) = 0.020 
Manning's FRICTION FACTOR for Streetflow Section(curb-to-curb) 
Manning's FRICTION FACTOR for Back-of-Walk Flow Section= 0.0200 

0.0150 

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.51 
HALFSTREET FLOOD WIDTH(FEET) = 19.18 
AVERAGE FLOW VELOCITY(FEET/SEC.) 10.99 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 5.55 

STREET FLOW TRAVEL TIME(MIN.) = 0.58 Tc(MIN.) 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.736 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

COMMERCIAL D 1.73 0.20 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 

AREA FRACTION, Ap = 0.100 

76.48 

7.97 

Ap 
(DECIHAL) 

0.100 
0.20 

scs 
CN 
75 

SUBAREA AVERAGE PERVIOUS 
SUBAREA AREA(ACRES) = 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 

1.73 SUBAREA RUNOFF(CFS) .34 
18.20 AREA-AVERAGED Fm(INCH/HR) 

0.20 AREA-AVERAGED Ap = 0.58 
20.8 PEAK FLOW RATE ( CFS) '= 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.50 HALFSTREET FLOOD WIDTH(FEET) = 19.10 
FLOW VELOCITY(FEET/SEC.) = 10.96 DEPTH*VELOCITY(FT*FT/SEC.) 

* * PEAK FLOW RATE TABLE * * 
STREAM Q Tc Intensity Fp(Fm) Ap Ae 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 75.91 7.00 5.103 0.20( 0.12) 0.58 16.9 
2 75.68 7.97 4.736 0.20( 0.12) 0.58 18.2 
3 75.63 8.00 4. 727 0.20( 0.12) 0.58 18.2 
4 74.52 8.54 4.554 0.20( 0.11) 0.57 18.6 
5 69.31 10.95 3.949 0.20( 0.11) 0.56 20.1 
6 68.02 11.66 3.809 0.20( 0.11) 0.56 20.4 
7 63.63 13.42 3.514 0.20( 0.11) 0.56 20.8 

NEW PEAK FLOW DATA ARE: 
PEAK FLOW RATE(CFS) = 75.91 Tc(MIN.) = 7.00 

0.12 

75.68 

5.52 

HEADWATER 
NODE 

1.00 
.10 

4.40 
3.51 
5.10 
4.50 
3.11 

AREA-AVERAGED Fm(INCH/HR) = 0.12 AREA-AVERAGED Fp (INCH/HR) = 0. 20 
AREA-AVERAGED Ap = 0.58 EFFECTIVE AREA(ACRES) 16.91 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 1720.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE= 

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

TOTAL NUMBER OF STREAMS = 4 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM ARE: 
TIME OF CONCENTRATION(MIN.) 7.00 
RAINFALL INTENSITY(INCH/HR) = 5.10 
AREA-AVERAGED Fm(INCH/HR) = 0.12 
AREA-AVERA.GED Fp(INCH/HR) = 0.20 

1 

AREA-A\~RAGED Ap 0.58 
EFFECTIVE STREAM AREA(ACRES) 
TOTAL STREAM AREA(ACRES) = 

16.91 
20.78 

PEAK FLOW RATE(CFS) AT CONFLUENCE = 75.91 

**************************************************************************** 
FLOW PROCESS FROM NODE 6.10 TO NODE 6.00 IS CODE= 

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

480.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) 320.00 DOWNSTREAM(FEET) 

Tc K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.972 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.426 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) ( INCH/HR) 

PUBLIC PARK D 0.92 0.20 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850 
SUBAREA RUNOFF(CFS) = 3.52 

Ap 
(DECIMAL) 

0.850 
0.20 

21 

scs 
CN 
75 

TOTAL AREA(ACRES) = 0.92 PEAK FLOW RATE(CFS) 3.52 

270.00 

Tc 
(MIN.) 

8.97 

*''************************************************************************** 
FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE= 

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

TOTAL NUMBER OF STREAMS 4 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(MIN.) = 8.97 
RAINFAJ~L INTENSITY (INCH/HR) = 4. 43 
AREA-AVERAGED Fm(INCH/HR) = 0.17 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap 0.85 
EFFECTIVE STREAM AREA(ACRES) = 0.92 
TOTAL STREAM AREA(ACRES) = 0.92 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 3.52 

1 

**************************************************************************** 
FLOW PROCESS FROM NODE 6.20 TO NODE 6.00 IS CODE= 21 

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

300.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 340.00 DOWNSTREAM(FEET) 

Tc K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.327 
* 100 YE.A.R RAINFALL INTENSITY (INCH/HR) = 5. 407 
SUBAREA Tc AND LOSS RATE DATA (AMC II) : 
DEVELOP~~NT TYPE/ SCS SOIL AREA Fp Ap scs 

270.00 

Tc 
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LAND USE GROUP (ACRES) (INCH/HR) (DECIHAL) CN (HIN.) 
PUBLIC PARK D 0.55 0.20 0.850 75 6.33 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850 
SUBAREA RUNOFF(CFS) = 2.59 
TOTAL AREA(ACRES) = 0.55 PEAK FLOW RATE(CFS) = 2.59 

**************************************************************************** 
FLOW PROCESS FROH NODE 6.00 TO NODE 6.00 IS CODE 

>>>>>DESIGNATE INDEPENDENT STREAH FOR CONFLUENCE<<<<< 

TOTAL NUMBER OF STREAHS 4 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 3 ARE: 
TIME OF CONCENTRATION(HIN.) = 6.33 
RAINFALL INTENSITY(INCH/HR) = 5.41 
AREA-AVERAGED Fm(INCH/HR) = 0.17 
AREA-AVERAGED Fp(INCH/HR) = 0.20 
AREA-AVERAGED Ap = 0.85 
EFFECTIVE STREAH AREA(ACRES) 0.55 
TOTAL STREAH AREA(ACRES) = 0.55 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 2.59 

1 

**************************************************************************** 
FLOW PROCESS FROH NODE 6.30 TO NODE 6.00 IS CODE 21 

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

370.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 290.00 DOWNSTREA..M (FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED HINIHUH Tc(HIN.) = 9.219 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.358 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) ( INCH/HR) 

PUBLIC PARK D 0. 68 0. 20 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp ( INCH/HR) = 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.850 
SUBAREA RUNOFF(CFS) = 2.56 
TOTAL AREA(ACRES) = 0.68 PEAK FLOW RATE(CFS) 

Ap SCS 
(DECIMAL) CN 

0.850 
0.20 

2.56 

270.00 

Tc 
(MIN.) 

9.22 

**************************************************************************** 
FLOW PROCESS FROM NODE 6.00 TO NODE 6.00 IS CODE 

»>>>DESIGNATE INDEPENDENT STREAH FOR CONFLUENCE<<<<< 
»>»AND COHPUTE VARIOUS CONFLUENCED STREAH VALUES<«« 

TOTAL NUMBER OF STREAMS 4 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 4 ARE: 
TIHE OF CONCENTRATION(MIN.) = 9.22 
RAINFALL INTENSITY(INCH/HR) = 4.36 
AREA-AVERAGED Fm(INCH/HR) = 0.17 
AREA-AVERAGED Fp(INCH/HR) = 0.20 

1 

AREA-AVERAGED Ap = 0.85 
EFFECTIVE STREAH AREA(ACRES) = 0.68 
TOTAL STREAH AREA(ACRES) 0.68 
PEAK FLOW RATE(CFS) AT CONFLUENCE = 2.56 

** CONFLUENCE DATA 
STREAH Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 75.91 7.00 5.103 0.20( 0.12) 0.58 16.9 1. 00 
1 75.68 7.97 4.736 0. 20 ( 0 .12) 0. 58 18.2 4.10 
1 75.63 8.00 4. 727 0.20( 0.12) 0.58 18.2 4.40 
1 74.52 8.54 4.554 0.20( 0.11) 0.57 18.6 3.51 
1 69.31 10.95 3.949 0.20( 0.11) 0.56 20.1 5.10 
1 68.02 11.66 3.809 0.20( 0.11) 0.56 20.4 4.50 
1 63.63 13.42 3.514 0.20( 0.11) 0.56 20.8 3.11 
2 3.52 8.97 4.426 0.20( 0.17) 0.85 0.9 6.10 
3 2.59 6.33 5.407 0.20( 0.17) 0.85 0.6 6.20 
4 2.56 9.22 4.358 0.20( 0.17) 0.85 0.7 6.30 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORHULA USED FOR 4 STREAHS. 

* * PEAK FLOW RATE TABLE 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 80.66 6.33 5.407 0.20( 0.12) 0.61 17.0 6.20 
2 83.83 7.00 5.103 0.20( 0.12) 0.61 18.7 1.00 
3 83.71 7.97 4.736 0 . 2 0 ( 0 . 12) 0 . 60 20.2 4.10 
4 83.67 8.00 4. 727 0.20( 0.12) 0.60 20.2 4.40 
5 82.63 8.54 4.554 0.20( 0.12) 0.60 20.7 3.51 
6 81.74 8.97 4.426 0.20( 0.12) 0.60 21.0 6.10 
7 81.16 9.22 4.358 0.20( 0.12) 0.60 21.2 6.30 
8 76.62 10.95 3.949 0.20( 0.12) 0.59 22.2 5.10 
9 75.06 11.66 3.809 0.20( 0.12) 0.59 22.6 4.50 

10 70.11 13.42 3.514 0.20( 0.12) 0.58 22.9 3.11 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 83.83 Tc (HIN.) = 7.00 
EFFECTIVE AREA(ACRES) = 18.70 AREA-AVERAGED Fm(INCH/HR) = 0.12 
AREA-AVERAGED Fp(INCH/HR) 0.20 AREA-AVERAGED Ap = 0.61 
TOTAL AREA (ACRES) = 22.9 
LONGEST FLOWPATH FROM NODE 1.00 TO NODE 6.00 172 0 . 0 0 FEET . 

**************************************************************************** 
FLOW PROCESS FROH NODE 7.00 TO NODE 8.00 IS CODE= 21 

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

INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) 

120.00 
410.00 DOWNSTREAH(FEET) 

Tc = K" [ (LENGTH** 3. 00) /(ELEVATION CHANGE)] **0. 20 
SUBAREA ANALYSIS USED HINIHUH Tc(MIN.) = 5.000 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 6.187 
SUBAR&~ Tc AND LOSS RATE DATA(AMC II): 

375.00 
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DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap scs Tc 
LAND USE GROUP (ACRES) (INCH/HR) (DECIHAL) CN (MIN.) 

NATURAL POOR COVER 
"CHAPARRAL,BROADLEAF" D 0.23 0.20 1. 000 85 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1. 000 
SUBAREA RUNOFF(CFS) = 1.24 
TOTAL AREA(ACRES) = 0.23 PEAK FLOW RATE(CFS) 1. 24 

**************************************************************************** 
FLOW PROCESS FROM NODE 9.00 TO NODE 10.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
>>USE TIHE-OF-CONCENTRATION NOHOGRAPH FOR INITIAL SUBAREA<< 

200.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAH(FEET) = 400.00 DOWNSTREAH(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED HINIMUH Tc(HIN.) = 5.021 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 6.173 
SUBAREA Tc AND LOSS RATE DATA(AHC II): 

DEVELOPHENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) ( INCH/HR) 

NATURAL POOR COVER 

Ap 
(DECIMAL) 

300.00 

scs Tc 
CN (HIN.) 

"CHAPARRAL,BROADLEAF" D 0.41 0.20 1.000 85 5.02 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF(CFS) = 2.20 
TOTAL AREA(ACRES) = 0.41 PEAK FLOW RATE(CFS) 2.20 

**************************************************************************** 
FLOW PROCESS FROH NODE .00 TO NODE 12.00 IS CODE = 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
»USE TIHE-OF-CONCENTRATION NOHOGRAPH FOR INITIAL SUBAREA<< 

280.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAH(FEET) = 340.00 DOWNSTREAH(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED HINIMUH Tc(MIN.) 6.207 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 5.466 
SUBAREA Tc AND LOSS RATE DATA(AHC II): 

DEVELOPHENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) ( INCH/HR) 

NATURAL POOR COVER 

Ap 
(DECH1AL) 

"CHAPARRAL, BROADLEAF" D 2. 00 0. 20 1. 000 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = .000 
SUBAREA RUNOFF(CFS) 9.48 
TOTAL AREA(ACRES) = 2.00 PEAK FLOW RATE(CFS) 9.48 

245.00 

SCS Tc 
CN (MIN.) 

85 6.21 

**************************************************************************** 
FLOW PROCESS FROH NODE 13 . 00 TO NODE 14.00 IS CODE= 21 

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

INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAH(FEET) = 

600.00 
340.00 DOWNSTREAH(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED HINIMUH Tc(HIN.) = 9.706 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.231 
SUBAREl> Tc AND LOSS RATE DATA (AHC II) : 

DEVELOPHENT TYPE/ SCS SOIL AREA Fp Ap SCS 
UIND USE GROUP (ACRES) ( INCH/HR) (DECIHAL) CN 

NATURAIJ POOR COVER 
D 1.33 0.20 1.000 85 "CHAPARRAL,BROADLEAF" 

SUBAREl> AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREl~ RUNOFF ( CFS) 
TOTAL AREA(ACRES) = 

LOSS RATE, Fp(INCH/HR) 0.20 
AREA FRACTION, Ap = 1.000 

4.82 
1.33 PEAK FLOW RATE(CFS) 4.82 

240.00 

Tc 
(HIN.) 

9.71 

**************************************************************************** 
FLOW PROCESS FROH NODE 15.00 TO NODE 16.00 IS CODE= 21 

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

450.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAH(FEET) = 271.30 DOWNSTREAH(FEET) 

Tc = K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUH Tc(HIN.) = 9.975 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.165 
SUBAREl~ Tc AND LOSS RATE DATA (AHC II) : 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

NATURAL POOR COVER 

Ap SCS 
(DECIHAL) CN 

234.50 

Tc 
(HIN.) 

"CHAPARRAL, BROADLEAF" D 1. 00 0. 20 1. 000 85 9. 98 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) 0.20 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF(CFS) = 3.57 
TOTAL AREA(ACRES) = 1.00 PEAK FLOW RATE(CFS) = 3.57 

END OF STUDY SUHHARY: 
TOTAL AREA(ACRES) 
EFFECTIVE AREA(ACRES) 
AREA-AVERAGED Fp(INCH/HR) 
PEAK FLOW RATE(CFS) 

1.0 
1.00 
0.20 
3.57 

END OF RATIONAL METHOD ANALYSIS 

TC(MIN.) = 9.98 
AREA-AVERAGED Fm(INCH/HR)= 
AREA-AVERAGED Ap = 1.000 

0.20 
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I 
I 

I 
I 
I COUNTY) 
I FILE NAME: PRl. DAT *ENGLISH UNITS* I CALCULATED BY: 
I TIME/DATE OF STUDY: 10:54 1/28/2015 I CHECKED BY: 
[ 100.0-YEAR STORM RATIONAL METHOD STUDY (AMC II LOSSES) I PAGE NUMBER 1 OF 
1-----------------------------[ (c) 1983-2003 ADVANCED ENGINEERING SOFTWARE)------------------------------
ICONCENTRATION[ AREA (ACRES) [SOIL[DEV. I Tt I Tc I I I Fm I Fm [Q-SUM [PATH[ SLOPE[ V I HYDRAULICS 
I POINT NUMBER[ SUBAREA[ SUM [TYPE[TYPE[MIN.[ MIN.[ (in/hr) I (Avg) I (cfs) I (ft) I ft/ft[FPS.[ AND NOTES 
[-------------[-------[------[ [-----[----[-----[----[----[-----[------[----[-----[----[------------
[-------------[-------[------[---[-----[----[-----[----[----[-----[------[----[-----[----[---------------
I I I I I I .. I I I I I I 160[.5312[ .. [INITIAL SUBAREA 
1 2.00[ 1.6[ 1.6[ D Chaparral-Bl 5.0[6.19[0.20[0.200[ 8.7[----[-----[----[---------------[ 
[-------------[-------[------[---[-----[ [-----[----[----[-----[------[ 5001 .2320[53.9[Qest.= 21.2 I 
I 5.0ft-GUTTER[ I I I I I I I I I I I XFALL= 0.002001 
I FLOW TO PT.#[ I I I 0 .. 2[ I I I I I I I [n=.0050 D= 0.301 
I 3.00[ 4.7[ 6.31[ D [lD/AC[----1 5.2[6.08[0.16[0.1701 33.6[----[-----
[-------------[-------[------[---[------[-----[-----[----[----[-----[------[----[-----[----[---------------
I 3.00[ I 6 31 I [-----[ 5.2[6.08[ I I 33.6[----[-----[----[FOR CONFLUENCE 
[-------------[-------[------[---[-----[----[-----[----[----[-----[------[----[-----

I * 

1 I . . I I I I I I 280 I . 0036 
1.0 [Condo[----[ 10.6[4.03[0.07[0.0701 3.6[----[-----

---[-----1 [-----[----[----[-----[------[ 3001.09331 5.9 
I I I I I I 

0. 91 I I I I I I I 
2.241 D [Condo[----1 11.51 .85[0.07[0.0701 7.6[----l-----[----

---[------[----[-----[----[----[-----[------[----[-----[----
PEAK FLOviJ RATE= 39.0 (cfs) I I 
TH1E OF CONCENTRATION (MIN.) = 5. 2 I LARGEST I 

MEAN VALUES: Fp == 0.200 (in/hr); Ap = 0.782; Frn 0.156 (in/hr) I CONFLUENCE I 
EFFECTIVE AREA= 7.32 (Acres); TOTAL AREA= 8.55 (Acres) I Q= 39.0 I 

Q(cfs) Tc(min) Fp(avg) Ap(avg) Fm(avg) I(in/hr) Ae(Acres) NODE I I 
39.01 5. 0.200 0.78 0.156 6.08 7.32 1.01 I 
28.49 11.46 0.200 0.72 0.144 3.85 8.55 3.11 1 

------l---l-----l----l-----l----l----l-----l------1----l-----l----l--------------- I 

------ 1 ---[-----1 [-----[----[----[-----[------1 1201.07501 7.71Qest.= 39.5 I 
I I I I I I I I I D= 0 . 4 5 ; D * v = 3 . 5 I 

I 0.31 I I I I I I I IFLOODWIDTH=16.3 I 
0.21 7.521 D I Com 1-----1 5.41 .91[0.02[0.1531 39.01----1-----1----1--------------- I 

-------l------l---l-----1----l-----l----l----l-----l------l----l-----l----l--------------- I 
I 7.51 I 1----1 5.4[5.911 I I 39.0[----[-----1----IFOR CONFLUENCE I 

-------l------l---l--·---l----l-----l----l----l-----l------l----l-----l----1--------------- I 
I I I I . . I I I I I I 200 I . 0150 I . . I INITIAL SUBAREA I 

1.51 1.51 D [Condo[----[ 6.9[5.13[0.07[0.0701 6.6[----1-----[----[--------------- I 
I I I I I I I I I I I I I I 

I 
* I 
* I 



I 
I 
I 
I 

[ORANGE COUNTY]---------------------------------------------1 
FILE NAME:PR1.DAT *ENGLISH UNITS* I CALCULATED BY: I 
TIME/DATE OF STUDY: 10:54 1/28/2015 CHECKED BY: 

100. 0-YEAR STORM RATIONAL METHOD STUDY (AMC II LOSSES) PAGE NUMBER 2 OF 
I 
I 
I -------[(c) 1983-2003 ADVANCED ENGINEERING SOFTWARE]--------------------------

CONCENTRATIONI AREA (ACRES) ISOILIDEV. I Tt I Tc I I I Fm I Fm IQ-SUM IPATHISLOPE 
I POINT NUMBERISUBAREAI SUM ITYPEITYPEIMIN.I MIN. I (in/hr) I (Avg) I (cfs) I (ft) lft/ft 
l-------------l-------l------l---l-----l----l-----l----l----l-----l------l----l----
l-------------l-------l------l---l-----l----l-----l----1----l-----l------l----l-----
I CONFLUENCE I PEAK FLOW RATE = 45.0 (cfs) 

ANALYSIS I TIME OF CONCENTRATION(MIN.) = 5.4 
FOR POINT# I MEAN VALUES: Fp == 0.200 (in/hr); Ap = 0.710; Fm 0.142 (in/hr) I 

3.501 EFFECTIVEAREA= 8.66 (Acres); TOTALARE.A.= 10.21 (Acres)! 
I Q(cfs) Tc(min) Fp(avg) Ap(avg) Fm(avg) I(in/hr) Ae(Acres) NODE 
1 45.00 5.41 0.200 0.71 0.142 5.91 8.66 1.0 
1 43.18 6.94 0.200 0.69 0.137 5.13 9.28 3.5 
1 33.66 11.7 0.200 0.65 0.131 3.79 10.21 3.11 
l-------l------l---l-----l----l-----l----l----l-----l------l----l-----l----1 
1-------1------1---1-----1 1-----1----1----1-----1------1 4001.09251 8.6 

I I I I I 
I 0. 81 I I I I I I 

HYDRAULICS I 
AND NOTES I 

------------1 
I 
I 

LARGEST I 
CONFLUENCE I 
Q= 45.01 

I 
I 

I 
I 

Qest.= 46.3 I 
D=0.46;D*V= 3.91 
FLOODWIDTH=16.61 

0.51 9.201 D !Condol----1 6.215.4810.0710.1381 45.0!----l---- ----1---------------1 
------l---l-----l----l-----l----l----l-----l------l----l-----

9.21 I 1-----1 6.215.481 I I 45.01----l-----
l------t---l-----l----l-----l----l----l-----l------l----l-----

I I I . . I I I I I I 3 o o I . 3 6 67 
1.61 D I Parkl----1 5.815.69!0.1710.1701 8.01----1-----

------1---1-----1 1-----1----1----1-----1------1 3601.1417 
I I I I I I I I 
I I 0 . 3 I I I I I *Estimated 18 . o 0 " 

0.2 .831 D I Com 1----1 6.015.5410.0210.1521 8.9!----1-----1----

I 
I 
I 

------1---1-----1 1-----1----1----1-----1------1 1601.00631 2.41Qest.= 12.1 
I I I I I I I I I I D= 0 . 4 6 ; D * v = 1. 1 I 
I I 1.21 I I I I I I I IFLOODWIDTH=16.71 

1.5 3. 9[ I6D/ACI----! 7.215.04!0.1010.1291 14.51----1-----1----1---------------1 
------l---l-----l----l-----l----l----l-----l------l----l-----

l2. 91 I I ----1 7. 2 5. 041 I I 58.4 1----1-----1----1 FOR CONFLUENCE 
------1---1-----1----1----- ----l----l-----l------l----l-----l----l---------------

1 I I . . I I I I I 310 I . 13231 . . I INITIAL SUBAREA I 
0.41 0.41 D I Parkl----1 7.215.03!0.1710.1701 1.61----1-----1----1---------------1 

l------l---1-----l----l-----l----l----l-----l------l----l-----l----l---------------l 
I 13.31 I 1----1 7.215.031 I I 59.91----1-----1----IFOR CONFLUENCE 
I I I I I I I I I I I I I 

I 
I 
I 

* I 



FILE NAME:PR1.DAT 
TIME/DATE OF STUDY: 10: 

[ORANGE COUNTY]----------------
*ENGLISH UNITS* CALCULATED BY: 

1/28/2015 CHECKED BY: 
METHOD STUDY (AMC II LOSSES) PAGE NUMBER 3 OF 

(c) 1983-2003 ADVANCED ENGINEERING SOFTWARE] 
CONCENTRATION! AREA (ACRES) [SOILIDEV. I Tt I Tc I I I Fm I Fm !Q-SUM IPATHISLOPEI V I 

I POINT NUMBER[SUBAREAI SUM ITYPEITYPE[MIN.[ MIN.[ (in/hr) I (Avg) I (cfs) I (ft) [ft/ft[FPS.[ 
[-------------[-------[------[---[-----[----[-----[----[----[-----[------[----[-----[----1 
1-------------j-------[------[---[-----[----[-----[----[----l-----l------l----l-----l----l 

HYDRAULICS 
AND NOTES 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I I I I . . I I I I I I 550 I . 01821 . . I INITIAL SUBAREA! I 
I 4.001 3.61 3.61 !6D/AC[----! 10.8[3.98[0.10[0.100! 12.5!----!-----!----1 I I 
l-------------l-------l------l---1--·---l----l-----!-·---l----!-----!------l----!-----l----l---------------
l CONFLUENCE I PEAK FLOW RATE= 70.5 (cfs) I 
I ANALYSIS I TINE OF CONCENTRATION (MIN.) = 7. 2 I 
I FOR POINT# I MEAN VALUES: Fp '= 0.200 (in/hr); Ap = 0.648; Fm 0.129 (in/hr) I 
I 4. 00 I EFFECTIVE AREA = 15. 61 (Acres); TOTAL AREJl, 17. 98 (Acres) I 
I I Q(cfs) Tc(min) Fp(avg) Ap(avg) Fm(avg) I(in/hr) Ae(Acres) NODE I 
I I 70.08 6.18 0.200 0.66 0.131 5.48 14.40 1.01 
I I 70.50 7.15 0.200 0.65 0.129 5.04 15.61 4.11 
I I 70.45 7.18 0.200 0.65 0.129 5.03 15.63 4.41 
1 1 69.47 7. 0.200 0.64 0.128 4.83 16.02 3.51 
1 1 62.78 10.82 0.200 0.62 0.125 3.98 17.64 4.51 
I I 57.06 12. 6 0.200 0.62 0.123 3.65 17.98 3.11 

-------l------j---j-----!----j-----1----!----!-----!------!----!-----l----l 

LARGEST I 
CONFLUENCE I 
Q= 70.51 

I 

------[---[-----! 1-----[----[----[-----[------1 1601 .1312[11.0!Qest.= 
I I I I I I I I I I I D=O. 4 9; D*V= 5. 4 
I I I 0.21 I I I I I I I IFLOODWIDTH=18.51 

0.3[ 15.941 D I Com [--·--1 7.4[4.94[0.02[0.1271 70.5[----1-----1----1 
j------j---j-----[----[-----[----[----[-----[------[----[-----[----1 
I 15.91 I 1--·--1 7.4[4.941 I I 70.5[----1-----1----IFOR 

0.7 
I 
I 
I 

---[-----j----[-----l----l----l-----!------!----!-----!----1 
. . I I I I I I 2 7 0 I . 0 0 3 7 I . . I INITIAL 

D ICondoj----1 10.4 4.08[0.07[0.0701 2.7[----[-----[----1---------------
1 I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I I I I I I I I 
I ! I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

* I 
* I 



I 

I 
I 
I 
I 

I 
I 

I 

I 

I 

[ORANGE: COUNTY]------·---·-------
FILE NAME:PRl.DAT *ENGLISH UNITS* CALCULATED BY: 
TIME/DATE OF STUDY: 10:54 1/28/2015 CHECKED BY: 

100. 0-YEAR STORM RATIONAL METHOD STUDY (AMC II LOSSES) PAGE NUMBER 4 OF 
[(c) 1983-2003 ADVANCED ENGINEERING SOFTWARE]------------------------------1 

!CONCENTRATION! AREA (ACRES) SOIL I DEV. I Tt I Tc I I I Fm I Fm I C~-SUM I PATH I SLOPE I V I HYDRAULICS I 
I POINT NUMBERISUBAREAI TYPEITYPEIMIN.I MIN.! (in/hr) I(Avg)l(cfs) l(ft)lft/ftiFPS.I ANDNOTES I 
J-------------1 -----1----I-----I----I----I-----J------J----I-----J----J---------------I 
J-------------J------- -----1----J-----1----J 1-----1------1 1-----J----1---------------J 
1 

I 
I 
I 
I 
I 

PEAK FLOW RATE 72.8 (cfs) I I 
TIME OF CONCENTRATION (MIN.) = 7. 4 I LARGEST I 

MEAN VALUES Fp '= 0.200 (in/hr); Ap 0.628; Fm = 0.125 (in/hr) I CONFLUENCE I 
EFFECTIVE AREA= 16.47 (Acres); TOTAL AREA= 19.05 (Acres) I Q= 72.81 

Q(cfs) Tc(min) Fp(avg) Ap(avg) Fm(avg) I(in/hr) Ae(Acres) NODE I I 
72.27 6.42 0.200 0.64 0.127 5.36 15.18 1.01 I 
72.81 .39 0.200 0.63 0.125 4.94 16.47 4.11 I 
72.77 7.42 0.200 0.63 0.125 4.93 16.49 4.41 I 
71.86 7.96 0.200 0.62 0.124 4.74 16.92 3.51 I 

1 66.98 10.35 0.200 0.61 0.121 4.08 18.34 5.11 I 
1 65.35 11.07 0.200 0.60 0.121 3.92 18.71 4.51 I 
1 59.81 12.82 0.200 0.60 0.120 3.61 19.05 3.11 I 
J-------J------J---J-----J----I-----I----J----J-----J------I----J-----J----J---------------1 
J-------1------J---1-----J 1-----1----1 1-----1------1 3801 .1237J11.01Qest.= 76.5 I 

60.ft-STREETI I I I I I I I I I I ID=0.50;D*V= 5.5 
FLOW TO PT.#I I I I 0.61 I I I I I I I IFLOODWIDTH=19.2i 

6.001 1.71 16.911 D I Com J----1 7.013.5110.0210.1161 75.9J----J-----I----J---------------
I-------I------I---I-----I----I-----I----J----J-----J------J----J-----I----J---------------

6.001 I 16.91 I J-----1 7.0[5.10[ I I 75.9[----J-----[----[FOR CONFLUENCE 
J-------1------[---[-----J----[-----[----J----J-----J------J----J-----[----J---------------
l I I I I .. I I I I I I 480[.1042[ .. I INITIAL SUBAREA! 

6.00[ 0.91 0.91 D I ParkJ----1 9.0[4.43[0.1710.1701 3.5[----J-----[----J---------------J 
[-------[------[---[-----1----[-----1----1 1-----1------[----1-----[ 1---------------1 

6.00[ I 19.8[ I [-----[ 9.0[4.431 I I 77.11----J-----[----[FOR CONFLUENCE I 
l-------l------l---l-----J----l-----l----1----l-----J------l----l-----l----l---------------l 
I I I I . . I I I I I I 3 0 0 I . 2 3 3 3 I . . I INITIAL 

6.00[ 0.6[ 0 6[ D I Park[----[ 6.3[5.4110.17[0.1701 2.6[ [-----[----1 
[-------[------[---J-----J----J-----J----J----1-----J------J----J-----J----J 

6.001 I 16.51 I J--·--1 6.3[5.411 I I 78.51----J----
J------I---J-----J----J-----J----I----J-----J------J----J-----

I . . I I I I I I 370 I . 05411 .. 
9.2J4.36J0.17J0.1701 ? ~~----~-----~----

1 I I I 
I I I I 

SUBAREA I 
I 

I 
I 
I 

I * 
I * 

* I 
* I 



I 
I 
I 

I 

I 

I 
I 

I 

I 

I 

-----------------------------·---------[ORANGE COUNTY]--------------------------------
FILE NAME: PR1. DAT *ENGLISH UNITS* CALCULATED BY: 
TIME/DATE OF STUDY: 10:54 1/28/2015 CHECKED BY: 

100. 0-YEAR STORM RATIONAL METHOD STUDY (AMC II LOSSES) PAGE NUMBER 5 OF 
[(c) 1983-2003 ADVANCED ENGINEERING SOFTWARE] 

I CONCENTRATION I AREA (ACRES) I SOIL I DEV. I Tt I Tc I I I Fm I Fm I Q-SUM I PATH I SLOPE I V I 
I POINT NUMBER!SUBAREAI SUM ITYPEITYPEIMIN.I MIN.! (in/hr) I (Avg) I (cfs) I (ft) lft/ft!FPS.I 
l-------------l-------!------!---l-----l----l-----1----l----l-----l------l----l-----l----l 
l-------------!-------!------!---l-----l----l-----l----1----l-----l------l----l-----l----l 
I CONFLUENCE I PEAK FLOW RATE= 83.8 (cfs) I 

ANALYSIS I TH1E OF CONCENTRATION (MIN.) = 7. 0 I 
FOR POINT# I MEAN VALUES: Fp 0.200 (in/hr); Ap = 0.607; Fm = 0.121 (in/hr) I 

6.00! EFFECTIVE AREA= 18.70 (Acres); TOTAL AREA= 22.93 (Acres) I 
I Q (cfs) (min) :~p (avg) Ap (avg) Fm(avg) I (in/hr) Ae (Acres) NODE I 
1 80.66 6.33 0.200 0.61 0.121 5.41 16.96 6.21 
I 83.83 7.00 0.200 0.61 0.121 5.10 18.70 1.01 

7.97 0.200 0.60 0.121 4.74 20.15 4.11 
8.00 0.200 0.60 0.121 4.73 20.18 4.41 
8.54 0.200 0.60 0.120 4.55 20.70 3.51 
8.97 0.200 0.60 0.120 4.43 21.04 6.11 
9.22 0.200 0.60 0.120 4.36 21.20 6.3 

HYDRAULICS 

LARGEST 
CONFLUENCE 
Q= 83.8 

10.95 0.200 0.59 0.118 3.95 22.22 5.1 1 
.66 .66 0.200 0.59 0.118 3.81 22.59 4.5 1 

13.42 0.200 0.58 0.117 3.51 22.93 3.1 1 
---l-----!----!-----!----l----l-----l------l----l-----1---- ---------------1 
---!-----!----!-----!----l----l-----l------1----l-----l---- ---------------1 

I I .. I I I I I I 120!.29171 .. INITIAL SUBAREA! 
0.21 D Chaparra1-BI 5.0!6.19!0.20!0.2001 1.21----1-----1---- ---------------1 

---!-----!----!-----!----l----l-----1------l----l-----l---- ---------------1 
I I .. I I I I I I 200!.50001 .. INITIAL SUBAREA! 

0. I D Chaparra1·-B I 5. 0 I 6.171 0. 20 I 0. 200 I 2. 21----1-----1---- ---------------1 
---!-----l----l-----l----l----l-----l------1----l-----l---- ---------------1 

I I .. I I I I I I 280!.33931 .. INITIAL SUBAREA! 
2.01 D Chaparra1-BI 6.2!5.4710.2010.2001 9.51----1-----1---- ---------------1 

------!---l-----!----!-----l----l----l-----l------l----l-----1---- ---------------1 
I . . I I I I I I 600 I .1667 

1.31 .31 D Chaparral-BI 9.714.23!0.20!0.2001 4.8!----l-----
------l---!--·---l----l-----l----l----l-----l------l----l-----l----l 

I I . . I I I I I I 4 50 I . 0 818 I . . I INITIAL 
D Chaparral-BI 10.0!4.1710.2010.2001 3.6!----1-----1----1 

I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 

I 
I 
I 
I 
I 

* I 
* I 



[ORANGE COUNTY] 
FILE NAME: PR1. DAT *ENGLISH UNITS* CALCULATED BY: 
TIME/DATE OF STUDY: 10:54 1/28/2015 CHECKED BY: 

100. 0-YEAR STORM RATIONAL METHOD STUDY (AMC II LOSSES) PAGE NUMBER 6 OF 
[(c) 983-2003 ADVANCED ENGINEERING SOFTWARE] 

I CONCENTRATION I AREA (ACRES) I SOIL I DEV. I Tt I Tc I I Fm I Fm I (d-SUM I PATH I SLOPE I V I HYDRAULICS 
I POINT NUMBER I SUBAREA I SUM I TYPE I TYPE I MIN. I MIN. I (in/hr) I (Avg) I ( cfs) I ( ft) I ft/ft I FPS. I AND NOTES 
l-------------1-------l------l---1-----1----l l----1----l-----l------1----l-----1----l 
l-------------l-------l------1---l-----l----l----- ----1----1-----1------1 1-----1----1-------
1 16 . 0 0 I I 1 . 0 I I I -- -- I 1 0 . 0 I I I 3 . 6 I ---- I ----- I ---- I STREAM SUMMARY 

l-------------l-------l------l---1-----l----l-----l----l l-----l------l----1-----l----1-------
1 EFFECTIVE AREA= .00 Acres TOTAL AREA 1.00 Acres PEAK FLOW RATE= 3.57 cfs 
I TIME OF CONCENTRATION (MIN.) 9 .. 98 ME~Z\N VALUES:: Fp = 0. 200 (in/hr); Ap 1. 000; Fm = 0. 200 (in/hr) I 
l-------------l-------l------l---l-----l----l-----l----l----l-----l------l----l-----l----1---------------l 
I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I 
1--------------------------------------------------------------------------------------------------------l 
* * 
* * 







SE TION 4 



4. UNIT HYDROGRAPH 

CALCULATIONS 



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

F L 0 0 D ROUTING ANA YSIS 
USING COUNTY HYDROLOGY MANUAL OF ORANGE(1986) 

(c) Copyright 1989-2014 Advanced Engineering Software (aes) 
Ver. 21.0 Release Date: 06/01/2014 License ID 1239 

Analysis prepared by: 

HUNSAKER & ASSOCIATES 
Irvine, Inc 

Planning * Engineering * Surveying 
Three Hughes * Irvine, California 92618 * (949)583-1010 

FILE NAME: SUN1.DAT 
TIME/DATE OF STUDY: 08:20 04/08/2015 

The Small Area Unit Hydrograph Procedures in Section J 
of the Hydrology Manual provides estimates of runoff 
hydrograph and runoff volume for watersheds whose time of 
concentration is less than 25 minutes. The PROGRAM User 
should check the applicability of using the small area unit 
hydrograph procedures, and follow the guidelines in 
Sections J and K.5 in complex watershed modeling. 

**************************************************************************** 
FLOW PROCESS FROM NODE .00 TO NODE 2.00 IS CODE = 1.2 

>>>>>SUBAREA RUNOFF (SMALL AREA UNIT-HYDROGRAPH ANALYSIS) <<<<< 

(SMALL AREll. UNIT-HYDROGRAPH li.DDED TO STREAM #1) 

RATIONAL METHOD CALIBRATION COEFFICIENT = 1.03 
TGrAL CATCHMENT AREA(ACRES) = 20.65 
SOIL-LOSS RATE, Fm, (INCH/HR) = 0.020 
LOW LOSS FRACTION = 0.050 
TIME OF CONCENTRATION(MIN.) = 10.81 
SMALL AREA PEAK Q COMPUTED USING PEAK FLOW 
ORANGE COUNTY "VALLEY" RAINFALL VALUES ARE 
RETURN FREQUENCY ( YEli.RS) = 10 0 

5-MINUTE POINT RAINFALL VALUE (INCHES) 
30-MINUTE POINT RAINFALL VALUE (INCHES) 

1-HOUIZ POINT RAINFALL VALUE{INCHES) 
3 -HOUR POINT RAINFALL VALUE (INCHES) 
6 -HOUR POINT RAINFALL VALUE (INCHES) 

24-HOUR POINT RAINFALL VALUE (INCHES) 

USED: 

0.52 
1. 09 

.45 
2.43 
3.36 
5.63 

FORMULll. 

-------
TGrAL CKrCHMENT RUNOFF VOLUME(ACRE-FEET) 
TGrAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) 

9.53 
0.16 



============================================================================ 0.733 0.0974 1. 81 Q 
0.750 0.0999 1. 81 Q 

2 4 - H 0 U R S T 0 R M 0.767 0.1024 1.81 Q 
RUNOFF HYDROGR pH 0.783 0.1049 1. 81 Q 

0.800 0.1074 1. 81 Q 
============================================================================ 0.817 0.1099 1.81 Q 

HYDROGRAPH IN ONE-MINUTE UNIT INTERVALS (CFS) 0.833 0.1124 1. 81 Q 
(Notes: Time indicated is at END of Each Unit Intervals. 0.850 0.1149 1. 81 Q 

Peak 5-minute rainfall intensity is modeled as 0.867 0.1174 1. 81 Q 
a constant value for entire 5-minute period.) 0.883 0.1199 1. 81 Q 

0.900 0.1224 1.82 Q 
TIME (HRS) VOLUME (AF) Q(CFS) 0. 21.0 42.0 63.0 84.0 0.917 0.1249 1. 82 Q 

0.933 0.1274 1.82 Q 
0. 017 0.0001 0.10 Q 0.950 0.1299 1.82 Q 
0.033 0.0006 0.30 Q 0.967 0.1324 1. 82 Q 
0.050 0.0013 0.51 Q 0.983 0.1349 1. 83 Q 
0.067 0.0022 0. 71 Q 1.000 0.1374 1.83 Q 
0.083 0. 0035 0.91 Q 1.017 0.1399 .83 Q 
0.100 0.0050 .11 Q 1.033 0.1425 1.83 Q 
0.117 0.0068 .32 Q 1.050 0.1450 1.83 Q 
0.133 0.0089 .52 Q 1.067 0.1475 1.83 Q 
0.150 0.0113 . 71 Q 1.083 0.1500 1.83 Q 
0.167 0. 0137 .77 Q 1.100 0.1526 1.83 Q 
0.183 0.0162 .77 Q 1.117 0.1551 1.84 Q 
0.200 0.0186 .77 Q 1.133 0.1576 1.84 Q 
0.217 0.0210 1. 77 Q 1.150 0.1601 .84 Q 
0.233 0.0235 .77 Q 1.167 0.1627 1.84 Q 
0.250 0.0259 .77 Q 1.183 0.1652 1.84 Q 
0.267 0.0284 1. 77 Q 1.200 0.1677 1.84 Q 
0.283 0.0308 1. 78 Q 1.217 0.1703 1.84 Q 
0.300 0.0333 1. 78 Q 1.233 0.1728 1.84 Q 
0.317 0.0357 1. 78 Q 1.250 0.1754 1.84 Q 
0.333 0.0382 1. 78 Q 1.267 0.1779 1.84 Q 
0.350 0.0406 .78 Q 1.283 0.1804 1.85 Q 
0.367 0.0431 .78 Q 1.300 0.1830 1.85 Q 
0.383 0.0455 1. 78 Q 1.317 0.1855 .85 Q 
0.400 0.0480 .78 Q 1.333 0.1881 1.85 Q 
0.417 0.0504 .78 Q 1.350 0.1906 1.85 Q 
0.433 0.0529 1. 78 Q 1.367 0.1932 1.86 Q 
0.450 0.0553 .78 Q 1.383 0.1957 1.86 Q 
0.467 0.0578 1. 79 Q 1.400 0.1983 1.86 Q 
0.483 0.0603 1. 79 Q 1.417 0.2009 1.86 Q 
0.500 0.0627 1. 79 Q 1.433 0.2034 1.86 Q 
0.517 0.0652 1. 79 Q 1.450 0.2060 1.86 Q 
0.533 0.0676 1. 79 Q 1.467 0.2086 1.86 Q 
0.550 0. 0701 1. 79 Q 1.483 0.2111 1.86 Q 
0.567 0.0726 1. 79 Q 1.500 0.2137 1.86 Q 
0.583 0.0751 1. 79 Q 1.517 0.2163 1.87 Q 

0.600 0.0775 1.80 Q 1.533 0.2188 1.87 Q 

0.617 0.0800 1.80 Q 1.550 0.2214 1.87 Q 
0.633 0.0825 1.80 Q 1.567 0.2240 .87 Q 
0.650 0.0850 1.80 Q 1.583 0.2266 1.87 Q 
0.667 0.0874 1.80 Q 1.600 0.2291 1.87 Q 
0.683 0.0899 1.80 Q 1.617 0.2317 1. 87 Q 
0.700 0.0924 1.81 Q 1. 633 0.2343 1. 87 Q 
0. 717 0.0949 .81 Q 1.650 0.2369 1. 88 Q 

2 



1.667 0.2395 1. 88 QV 2.600 0. 3874 1.96 QV 
1.683 0.2421 1. 88 QV 2.617 0.3901 1.96 QV 
1.700 0.2446 1. 88 QV 2.633 0.3928 1.96 QV 
1.717 0.2472 1. 88 QV 2.650 0.3955 1.96 QV 
1. 733 0.2498 1. 88 QV 2.667 0. 3982 1.96 QV 
1.750 0.2524 1. 89 QV 2.683 0.4009 1.96 QV 
1.767 0.2550 1.89 QV 2.700 0.4037 1.97 QV 
1.783 0.2576 1.89 QV 2. 717 0.4064 1. 97 QV 
1.800 0.2602 1.89 QV 2.733 0.4091 .97 QV 
1.817 0.2629 .89 QV 2.750 0.4118 1.97 QV 
1. 833 0.2655 .89 QV 2.767 0.4145 1.97 QV 
1.850 0.2681 1.89 QV 2.783 0.4172 .98 QV 
1.867 0.2707 .89 QV 2.800 0.4200 .98 QV 
1.883 0.2733 1.90 QV 2.817 0.4227 .98 QV 
1.900 0.2759 1.90 QV 2.833 0.4254 .98 QV 
1.917 0.2785 .90 QV 2.850 0.4281 1.98 QV 
1.933 0.2811 1. 90 QV 2.867 0.4309 .99 QV 
1.950 0.2837 1.90 QV 2.883 0.4336 .99 QV 

.967 0.2864 1.90 QV 2.900 0.4364 1.99 QV 

.983 0.2890 .90 QV 2.917 0.4391 .99 QV 
2.000 0.2916 1.90 QV 2.933 0.4418 1.99 QV 
2.017 0.2942 1.91 QV 2.950 0.4446 .99 QV 
2.033 0.2969 1.91 QV 2.967 0.4473 .99 QV 
2.050 0.2995 1.91 QV 2.983 0.4501 1.99 QV 
2.067 0.3021 .91 QV 3.000 0.4528 .99 QV 
2.083 0. 3048 1.91 QV 3.017 0.4556 .99 QV 
2.100 0.3074 1.92 QV 3. 033 0.4583 2.00 QV 
2.117 0.3100 1.92 QV 3.050 0.4611 2.00 QV 
2.133 0.3127 1.92 QV 3.067 0.4638 2.00 QV 
2.150 0. 3153 1.92 QV 3.083 0.4666 2.00 QV 
2.167 0.3180 1.92 QV 3.100 0.4693 2.00 QV 
2.183 0.3206 1.92 QV 3.117 0.4721 2.01 QV 
2.200 0.3233 1.92 QV 3.133 0.4749 2.01 QV 
2.217 0.3259 .92 QV 3.150 0.4776 2.01 QV 
2.233 0.3286 1.93 QV 3.167 0.4804 2.01 QV 
2.250 0.3312 .93 QV 3.183 0.4832 2.01 QV 
2.267 0.3339 1.93 QV 3.200 0.4860 2.02 QV 
2.283 0.3365 1.93 QV 3.217 0.4887 2.02 QV 
2.300 0.3392 1.93 QV 3.233 0.4915 2.02 QV 
2.317 0.3419 1.93 QV 3.250 0.4943 2.02 QV 
2.333 0.3445 .93 QV 3.267 0.4971 2.02 QV 
2.350 0.3472 1.93 QV 3.283 0.4999 2.02 QV 
2.367 0.3498 1.94 QV 3.300 0.5027 2.02 QV 
2.383 0.3525 1.94 QV 3.317 0.5055 2.03 QV 
2.400 0. 3552 .94 QV 3.333 0.5082 2.03 QV 
2.417 0.3579 1.94 QV 3.350 0.5110 2.03 QV 
2.433 0.3605 .94 QV 3.367 0.5138 2.03 QV 
2.450 0.3632 1.95 QV 3.383 0.5166 2.03 QV 
2.467 0.3659 .95 QV 3.400 0.5194 2.03 QV 
2.483 0.3686 1.95 QV 3.417 0.5222 2.03 QV 
2.500 0.3713 1.95 QV 3.433 0.5250 2.04 QV 
2.517 0.3740 1.95 QV 3.450 0.5278 2.04 QV 
2.533 0.3767 1.95 QV 3.467 0.5307 2.04 QV 
2.550 0.3794 1. 95 QV 3.483 0.5335 2.04 QV 
2.567 0.3820 1.96 QV 3.500 0.5363 2.05 QV 
2.583 0.3847 1. 96 QV 3.517 0.5391 2.05 QV 
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3.533 0.5419 2.05 QV 4.467 0.7038 2.15 .QV 
3.550 0.5447 2.05 QV 4.483 0.7067 2.15 .QV 
3.567 0.5476 2.05 QV 4.500 0.7097 2.15 .QV 
3.583 0.5504 2.06 QV 4.517 0.7127 2.15 .QV 
3.600 0.5532 2.06 QV 4.533 0. 7156 2.16 .Q v 
3.617 0.5561 2.06 QV 4.550 0. 7186 2.16 .Q v 
3.633 0.5589 2.06 QV 4.567 0.7216 2.16 .Q v 
3.650 0.5618 2.06 QV 4.583 0.7246 2.16 .Q v 
3.667 0.5646 2.06 QV 4.600 0.7275 2.17 .Q v 
3.683 0.5674 2.06 QV 4.617 0.7305 2. .Q v 
3.700 0.5703 2.06 QV 4.633 0.7335 2.17 .Q v 
3. 717 0.5731 2.06 QV 4.650 0.7365 2.17 .Q v 
3.733 0.5760 2.07 QV 4.667 0.7395 2.18 .Q v 
3.750 0.5788 2.07 QV 4.683 0.7425 2.18 .Q v 
3.767 0.5817 2.07 QV 4.700 0.7455 2.18 .Q v 
3.783 0.5845 2.07 QV 4. 717 0.7485 2.18 .Q v 
3.800 0.5874 2.07 QV 4.733 0.7515 2.18 .Q v 
3.817 0.5902 2.08 QV 4.750 0.7545 2.18 .Q v 
3.833 0.5931 2.08 QV 4.767 0.7575 2.18 .Q v 
3.850 0.5960 2.08 QV 4.783 0.7605 2.18 .Q v 
3.867 0.5988 2.08 QV 4.800 0.7636 2.19 .Q v 
3.883 0.6017 2.09 QV 4.817 0.7666 2.19 .Q v 
3.900 0.6046 2.09 QV 4.833 0.7696 2.19 .Q v 
3.917 0.6075 2.09 QV 4.850 0.7726 2.19 .Q v 
3.933 0.6103 2.09 QV 4.867 0.7756 2.19 .Q v 
3.950 0.6132 2.09 QV 4.883 0.7787 2.20 .Q v 
3.967 0.6161 2.10 QV 4.900 0.7817 2.20 .Q v 
3.983 0.6190 2.10 QV 4.917 0.7847 2.20 .Q v 
4.000 0.6219 2.10 QV 4.933 0.7878 2.21 .Q v 
4.017 0.6248 2.10 QV 4.950 0.7908 2.21 .Q v 
4.033 0.6277 2.10 .QV 4.967 0.7938 2.21 .Q v 
4.050 0.6306 2.10 .QV 4.983 0.7969 2.21 .Q v 
4.067 0.6335 2.10 .QV 5.000 0.7999 2.22 .Q v 
4.083 0.6364 2.10 .QV 5.017 0.8030 2.22 .Q v 
4.100 0.6393 2.11 .QV 5.033 0.8061 2.22 .Q v 
4.117 0.6422 2.11 .QV 5.050 0.8091 2.22 .Q v 
4.133 0.6451 2.11 .QV 5.067 0.8122 2.22 .Q v 
4.150 0.6480 2.11 .QV 5.083 0.8152 2.22 .Q v 
4.167 0.6509 2.11 .QV 5.100 0.8183 2.23 .Q v 
4.183 0.6538 2.12 .QV 5.117 0.8214 2.23 .Q v 
4.200 0.6567 2.12 .QV 5.133 0.8244 2.23 .Q v 
4.217 0.6596 2.12 .QV 5.150 0.8275 2.23 .Q v 
4.233 0.6626 2.12 .QV 5.167 0.8306 2.23 .Q v 
4.250 0.6655 2.13 .QV 5.183 0.8337 2.23 .Q v 
4.267 0.6684 2.13 .QV 5.200 0.8367 2.23 .Q v 
4.283 0.6714 2.13 .QV 5.217 0.8398 2.24 .Q v 
4.300 0.6743 2.13 .QV 5.233 0.8429 2.24 .Q v 
4.317 0. 6772 2.13 .QV 5.250 0.8460 2.24 .Q v 
4.333 0.6802 2.14 .QV 5.267 0.8491 2.25 .Q v 
4.350 0.6831 2.14 .QV 5.283 0.8522 2.25 .Q v 
4.367 0.6861 2.14 .QV 5.300 0.8553 2.25 .Q v 
4.383 0.6890 2.14 .QV 5.317 0.8584 2.25 .Q v 
4.400 0.6920 2.14 .QV 5.333 0.8615 2.26 .Q v 
4.417 0.6949 2.14 .QV 5.350 0.8646 2.26 .Q v 
4.433 0.6979 2.14 .QV 5.367 0.8677 2.26 .Q v 
4.450 0.7008 2.14 .QV 5.383 0.8709 2.27 .Q v 
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5.400 
5.417 
5.433 
5.450 
5.467 
5.483 
5.500 
5.517 
5.533 
5.550 
5.567 
5.583 
5.600 
5.617 
5.633 
5.650 
5.667 
5.683 
5.700 
5. 717 
5.733 
5.750 
5.767 
5.783 
5.800 
5.817 
5.833 
5.850 
5.867 
5.883 
5.900 
5.917 
5.933 
5.950 
5.967 
5.983 
6.000 
6.017 
6.033 
6.050 
6.067 
6.083 
6.100 
6.117 
6.133 
6.150 
6.167 
6.183 
6.200 
6.217 
6.233 
6.250 
6.267 
6.283 
6.300 
6.317 

0.8740 
0.8771 
0.8802 
0.8834 
0.8865 
0.8896 
0.8928 
0.8959 
0.8990 
0.9022 
0.9053 
0.9085 
0.9116 
0.9148 
0.9179 
0. 9211 
0.9243 
0.9274 
0.9306 
0.9338 
0.9370 
0.9402 
0.9434 
0.9466 
0.9498 
0.9530 
0.9562 
0.9594 
0.9626 
0.9658 
0.9690 
0.9722 
0.9754 
0.9786 
0.9819 
0.9851 
0.9883 
0.9916 
0.9948 
0.9980 
1.0013 
1.0045 
1.0078 
1.0111 
1. 0143 
1. 0176 
1.0209 
1.0241 
1. 0274 
1.0307 
1.0340 
1. 0372 
1. 0405 
1.0438 
1. 04 71 
1.0504 

2.27 
2.27 
2.27 
2.27 
2.27 
2.27 
2.28 
2.28 
2.28 
2.28 
2.28 
2.29 
2.29 

.29 

.29 
2.30 
2.30 
2.30 
2.31 
2.31 
2.31 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.32 
2.33 
2.33 
2.33 
2.33 
2.33 
2.34 
2.34 
2.34 
2.35 
2.35 
2.35 
2.36 
2.36 
2.36 
2.37 
2.37 
2.37 
2.37 
2.37 
2.37 
2.38 
2.38 
2.38 
2.38 
2.38 
2.38 
2.39 
2.39 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

6.333 
6.350 
6.367 
6.383 
6.400 
6.417 
6.433 
6.450 
6.467 
6.483 
6.500 
6.517 
6.533 
6.550 
6.567 
6.583 
6.600 
6.617 
6.633 
6.650 
6.667 
6.683 
6.700 
6. 717 
6.733 
6.750 
6.767 
6.783 
6.800 
6.817 
6.833 
6.850 
6.867 
6.883 
6.900 
6.917 
6.933 
6.950 
6.967 
6.983 
7.000 
7.017 
7.033 
7.050 
7.067 
7.083 
7.100 
7.117 
7.133 
7.150 
7.167 
7.183 
7.200 
7.217 
7.233 
7.250 

1.0537 
1. 0570 
1. 0603 
1.0636 
1.0669 
1. 0703 
1. 0736 
1. 0769 
1. 0803 
1. 0836 
1.0869 
1. 0903 
1.0936 
1.0970 
1.1003 
1.1037 
1.1070 
1.1104 
1.1137 
1.1171 
1.1205 
1.1239 
1.1272 
1.1306 
1.1340 
1.1374 
1.1408 
1.1442 
1.14 76 
1.1510 
1.1544 
1.1579 
1.1613 
1.164 7 
1.1681 
1.1716 

.1750 
1.1784 
1.1819 

.1853 
1.1888 
1.1922 

.1957 
1.1991 
1.2026 
1.2061 
1. 2095 
1.2130 
1.2165 
1.2200 
1. 2235 
1. 2270 
1.2305 
1.2340 
1.2375 

.2410 

2.40 
2.40 
2.40 
2.41 
2.41 
2.41 
2.42 
2.42 
2.42 
2.42 
2.43 
2.43 
2.43 
2.43 
2.43 
2.43 
2.44 
2.44 
2.44 
2.44 
2.45 
2.45 
2.45 
2.46 
2.46 
2.46 
2.47 
2.47 
2.48 
2.48 
2.48 
2.48 
2.48 
2.49 
2.49 
2.49 
2.49 
2.49 
2.50 
2.50 
2.50 
2.50 
2.51 
2.51 
2.52 
2.52 
2.52 
2.53 
2.53 
2.53 
2.54 
2.54 
2.54 
2.55 
2.55 
2.55 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 

.Q v 
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7.267 
7.283 
7.300 
7.317 
7.333 

.350 
7.367 
7.383 
7.400 
7.417 
7.433 
7.450 
7.467 
7.483 
7.500 
7.517 
7.533 
7.550 
7.567 
7.583 

.600 

.617 

.633 
7.650 

.667 
7.683 
7.700 
7. 717 
7.733 
7.750 
7.767 
7.783 
7.800 
7.817 
7.833 
7.850 
7.867 
7.883 
7.900 
7.917 
7.933 
7.950 
7.967 

.983 
8.000 
8.017 
8.033 
8.050 
8.067 
8.083 
8.100 
8.117 
8.133 
8.150 
8.167 
8.183 

1. 2445 
1.2481 
1. 2516 
1. 2551 
1.2586 
1. 2622 
1.2657 
1.2692 
1.2728 
1.2763 
1.2799 
1.2834 

.2870 
1.2906 
1. 2942 
1.2977 
1.3013 
1.3049 
1.3085 
1. 3121 
1. 3157 
1.3193 
1. 3229 
1. 3266 
1.3302 
1.3338 
1. 3374 
1.3410 
1. 344 7 
1.3483 
1.3519 
1.3556 
1.3592 
1. 3629 
1.3666 
1.3702 
1. 3739 
1. 3776 
1.3813 
1. 3850 
1. 3887 
1. 3924 

.3961 

.3998 

.4035 
1.4072 
1.4109 
1.4146 
1. 4184 
1.4221 
1. 4258 
1.4296 
1.4333 
1.4371 
1.4408 
1.4446 

2.55 .Q v 
2.55 .Q v 
2.56 .Q v 
2.56 .Q v 
2.56 .Q v 
2.56 .Q v 
2.56 .Q v 
2.57 .Q v 
2.57 .Q v 
2.58 .Q v 
2.58 .Q v 
2.59 .Q v 
2.59 .Q v 
2.59 .Q v 
2.60 .Q v 
2.60 .Q v 
2.61 .Q v 
2.61 .Q v 
2.61 .Q v 
2.61 .Q v 
2.62 .Q v 
2.62 .Q v 
2.62 .Q v 
2.62 .Q v 

.62 .Q v 
2.63 .Q v 
2.63 .Q v 
2.63 .Q v 
2.63 .Q v 
2.64 .Q v 
2.64 .Q v 
2.65 .Q v 
2.65 .Q v 
2.66 .Q v 
2.66 .Q v 
2.67 .Q v 
2.67 .Q v 
2.67 .Q v 
2.68 .Q v 
2.68 .Q v 
2.68 .Q v 
2.69 .Q v 
2.69 .Q v 

.69 .Q v 
2.69 .Q v 
2.70 .Q v 
2.70 .Q v 
2.70 .Q v 
2.70 .Q v 
2.71 .Q v 
2.71 .Q v 
2.71 .Q v 
2.72 .Q v 
2. 72 .Q v 
2.73 .Q v 
2.73 .Q v 

8.200 
8.217 
8.233 
8.250 
8.267 
8.283 
8.300 
8.317 
8.333 
8.350 
8.367 
8.383 
8.400 
8. 
8.433 
8.450 
8.467 
8.483 
8.500 
8.517 
8.533 
8.550 
8.567 
8.583 
8.600 
8.617 
8.633 
8.650 
8.667 
8.683 
8.700 
8. 717 
8.733 
8.750 
8.767 
8.783 
8.800 
8.817 
8.833 
8.850 
8.867 
8.883 
8.900 
8.917 
8.933 
8.950 
8.967 
8.983 
9.000 
9.017 
9.033 
9.050 
9.067 
9.083 
9.100 
9.117 

1. 4483 
.4521 

1. 4559 
1.4597 
1.4635 
1. 4673 
1.4711 
1.4749 
1. 4787 
1.4825 
1.4864 
1.4902 
1.4940 
1.4978 
1. 5017 
1. 5055 
1.5093 
1.5132 
1. 5170 
1.5209 
1.5248 
1. 5287 

.5325 

.5364 
1. 5403 
1.5442 
1. 5482 

.5521 
1.5560 
1.5599 

.5638 
1.5678 
1.5717 
1.5756 
1. 5796 
1.5835 
1.5875 
1.5914 
1.5954 
1.5994 
1.6033 
1.6073 
1.6113 

.6153 
1.6193 
1.6233 
1.6274 
1.6314 
1. 6354 
1. 6395 
1. 6435 
1. 64 76 
1.6516 
1. 6557 
1. 6597 

.6638 

2. 74 .Q 

2.74 .Q 
2. 75 .Q 

2. 75 .Q 

2.76 .Q 
2. 76 .Q 
2. 76 .Q 

2.76 .Q 
2. 77 .Q 

2.77 .Q 
2.77 .Q 
2.77 .Q 
2.78 .Q 
2. 78 .Q 

2.78 .Q 
2.78 .Q 
2.79 .Q 
2.80 .Q 

2.80 .Q 

2.81 .Q 
2.81 .Q 
2.82 .Q 
2.82 .Q 
2.83 .Q 
2.83 .Q 

2.84 .Q 
2.84 .Q 
2.84 .Q 
2.85 .Q 

2.85 .Q 

2.85 .Q 

2.85 .Q 
2.86 .Q 
2.86 .Q 
2.86 .Q 

2.86 .Q 

2.87 .Q 
2.87 .Q 
2.88 .Q 

2.88 .Q 

2.89 .Q 
2.89 .Q 

2.90 .Q 
2.91 .Q 
2.91 .Q 

2.92 .Q 
2.92 .Q 
2.93 .Q 
2.93 .Q 
2.93 .Q 

2.94 .Q 
2.94 .Q 

2.94 .Q 
2.94 .Q 
2.95 .Q 
2.95 .Q 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
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9.133 
9.150 
9.167 
9.183 
9.200 
9.217 
9.233 
9.250 
9.267 
9.283 
9.300 
9.317 
9.333 
9.350 
9.367 
9.383 
9.400 
9.417 
9.433 
9.450 
9.467 
9.483 
9.500 
9.517 
9.533 
9.550 
9.567 
9.583 
9.600 
9.617 
9.633 
9.650 
9.667 
9.683 
9.700 
9. 717 
9.733 
9.750 
9.767 
9.783 
9.800 
9.817 
9.833 
9.850 
9.867 
9.883 
9.900 
9.917 
9.933 
9.950 
9.967 
9.983 

10.000 
10.017 
10.033 
10.050 

1.6679 
.6719 

1. 6760 
1.6801 
1. 6842 
1. 6883 
1. 6924 
1. 6965 
1.7007 
1.7048 
1.7089 
1. 7131 
1. 7172 
1.7214 
1.7256 
1. 7298 
1. 7339 
1. 7381 
1.7423 
1. 7465 
1. 7507 
1. 7549 
1. 7591 
1.7633 
1. 7675 
1. 7718 
1. 7760 
1. 7802 
1.7845 
1. 7888 
1. 7930 
1.7973 
1.8016 
1.8059 
1.8102 
1. 8145 
1.8188 

.8232 
1. 8275 

.8318 

.8362 

.8405 

.8449 

.8492 
1. 8536 
1. 8579 
1.8623 
1.8667 

.8711 
1. 8755 
1.8799 
1. 8843 
1.8887 
1.8932 
1.8976 
1.9021 

2.95 .Q 
2.96 .Q 
2.96 .Q 
2.97 .Q 
2.97 .Q 
2.98 .Q 
2.98 .Q 
2.99 .Q 
3.00 .Q 
3.00 .Q 
3.01 .Q 
3.01 .Q 
3.02 .Q 
3.03 .Q 
3. 03 .Q 

3. 03 .Q 

3.03 .Q 
3.04 .Q 
3.04 .Q 
3.04 .Q 
3.05 .Q 
3.05 .Q 
3.05 .Q 
3.06 .Q 

3.06 .Q 
3.07 .Q 
3.08 .Q 
3.08 .Q 
3.09 .Q 
3.09 .Q 
3.10 .Q 
3.11 .Q 

3.11 .Q 

3.12 .Q 
3.13 .Q 
3.13 .Q 
3.14 .Q 
3.14 .Q 
3.14 .Q 
3.15 .Q 
3.15 .Q 
3.15 .Q 

3.16 .Q 

3.16 .Q 
3.16 .Q 

3.17 .Q 
3.17 .Q 
3.18 .Q 

3.19 .Q 

3.20 .Q 

3.20 .Q 

3.21 .Q 

3.22 .Q 
3.22 .Q 
3.23 .Q 

3.24 .Q 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 

10.067 
10.083 
10.100 
10. 
10.133 
10.150 
10.167 
10.183 
10.200 
10.217 
10.233 
10.250 
10.267 
10.283 
10.300 
10.317 
10.333 
10.350 
10.367 
10.383 
10.400 
10.417 
10.433 
10.450 
10.467 
10.483 
10.500 
10.517 
10.533 
10.550 
10.567 
10.583 
10.600 
10.617 
10.633 
10.650 
10.667 
10.683 
10.700 
10.717 
10.733 
10.750 
10.767 
10.783 
10.800 
10.817 
10.833 
10.850 
10.867 
10.883 
10.900 
10.917 
10.933 
10.950 
10.967 
10.983 

1.9066 
1.9110 
1.9155 
1. 9200 
1.9245 
1.9290 
1. 9335 
1. 9380 
1.9425 
1. 9470 
1. 9516 
1. 9561 
1.9606 
1. 9652 
1. 9697 
1.9743 
1.9789 
1. 9835 
1. 9881 
1.9927 
1.9973 
2.0020 
2.0066 
2. 0113 
2.0159 
2.0206 
2.0253 
2.0300 
2.0346 
2.0393 
2.0440 
2.0487 
2.0534 
2.0581 
2.0629 
2.0676 
2.0724 
2.0771 
2.0819 
2.0867 
2.0915 
2.0963 
2.1011 
2.1060 
2.1108 
2.1157 
2.1205 
2.1254 
2.1303 
2.1351 
2.1400 
2.1449 
2.1498 
2.1547 
2.1596 
2.1645 

3.25 .Q 

3.25 .Q 

3.25 .Q 

3.26 .Q 

3.26 .Q 
3.26 .Q 

3.27 .Q 

3.27 .Q 
3.28 .Q 

3.28 .Q 
3.28 .Q 
3.29 .Q 
3.30 .Q 

3.30 .Q 

3.31 .Q 

3.32 .Q 
3.33 .Q 

3.34 .Q 
3.34 .Q 

3.35 .Q 
3.36 .Q 

3.37 .Q 

3.37 .Q 
3.38 .Q 

3.38 .Q 

3.39 .Q 

3.39 .Q 

3.40 .Q 
3.40 .Q 
3.40 .Q 
3.41 .Q 
3.41 .Q 
3.42 .Q 
3.42 .Q 
3.43 .Q 
3.44 .Q 
3.45 .Q 
3.46 .Q 

3.47 .Q 
3.48 .Q 

3.49 .Q 

3.49 .Q 

3 .SO .Q 

3.51 .Q 
3.52 .Q 
3.52 .Q 
3.53 .Q 
3.53 .Q 
3.54 .Q 

3.54 .Q 
3.54 .Q 
3.55 .Q 
3.55 .Q 

3.56 .Q 
3.56 .Q 
3.57 .Q 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v. 
v. 
v. 
v. 
v. 
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11.000 
11.017 
11.033 
11.050 
11.067 
11.083 
11.100 

.117 

.133 
11.150 
11.167 
11.183 
11.200 
11.217 
11.233 
11.250 
11.267 

.283 
11.300 
11.317 
11.333 
11.350 
11.367 
11.383 
11.400 
11.417 
11.433 
11.450 
11.467 
11.483 
11.500 
11.517 
11.533 
11.550 
11.567 
11.583 
11.600 
11.617 
11.633 
11.650 
11.667 
11.683 
11.700 
11.717 
11.733 
11.750 
11.767 
11.783 
11.800 
11.817 
11.833 
11.850 
11.867 
11.883 
11.900 
11.917 

2.1695 
2.1744 
2.1794 
2.1844 
2.1894 
2.1944 
2.1994 
2.2044 
2.2095 
2.2145 
2.2196 
2.2247 
2.2297 
2.2348 
2.2399 
2.2450 
2.2501 
2.2552 
2.2604 
2.2655 
2.2706 
2.2758 
2.2810 
2.2861 
2.2913 
2.2966 
2.3018 
2.3070 
2.3123 
2.3176 
2.3229 
2.3282 
2.3335 
2.3388 
2.3442 
2.3495 
2.3548 
2.3602 
2.3655 
2.3709 
2.3763 
2.3817 
2.3871 
2.3925 
2.3979 
2.4034 
2.4089 
2.4144 
2.4199 
2.4254 
2.4309 
2.4365 
2.4421 
2.4477 
2.4533 
2.4589 

3.58 .Q 

3.59 .Q 

3.60 .Q 

3.61 .Q 

3.62 .Q 

3.63 .Q 

3.64 .Q 

3.65 .Q 
3.66 .Q 
3.67 .Q 
3.68 .Q 
3.68 .Q 
3. 69 .Q 

3.69 .Q 

3.70 .Q 
3. 70 .Q 

3. 71 .Q 

3. 71 .Q 

3.72 .Q 
3.72 .Q 
3.73 .Q 
3. 74 .Q 

3.75 .Q 
3.77 .Q 
3. 78 .Q 

3. 79 .Q 

3.80 .Q 
3.81 .Q 

3.82 .Q 
3.83 .Q 
3.84 .Q 
3.85 .Q 
3.86 .Q 
3.86 .Q 
3.87 .Q 
3.87 .Q 
3.88 .Q 
3.89 .Q 

3.89 .Q 
3.90 .Q 
3.90 .Q 
3.91 .Q 
3.92 .Q 
3.94 .Q 
3. 95 .Q 

3.96 .Q 
3.97 .Q 
3.99 .Q 
4.00 .Q 
4.01 .Q 
4.02 .Q 
4.04 .Q 

4.05 .Q 
4.06 .Q 
4.06 .Q 
4.07 .Q 

v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v 
v 
v 
v 

v 
v 
v 
v 
v 
v 
v 
v 
v 

11.933 
11.950 
11.967 
11.983 
12.000 
12.017 
12.033 
12.050 
12.067 
12.083 
12.100 
12.117 
12.133 
12.150 
12.167 
12.183 
12.200 

.217 
12.233 
12.250 
12.267 
12.283 
12.300 
12.317 
12.333 
12.350 
12.367 
12.383 
12.400 
12.417 
12.433 
12.450 
12.467 
12.483 
12.500 
12.517 
12.533 
12.550 
12.567 
12.583 
12.600 
12.617 
12.633 
12.650 
12.667 
12.683 
12.700 
12.717 
12.733 
12.750 
12.767 
12.783 
12.800 
12.817 
12.833 
12.850 

2.4645 
2.4701 
2.4757 
2. 4814. 
2.4870 
2.4927 
2.4984 
2.5041 
2.5100 
2.5160 
2.5222 
2.5286 
2.5351 
2.5418 
2.5486 
2.5556 
2.5627 
2.5700 
2.5774 
2.5848 
2.5922 
2.5996 
2.6071 
2.6145 
2.6220 
2.6295 
2.6369 
2.6444 
2.6519 
2.6594 
2.6670 
2.6746 
2.6822 
2.6898 
2.6974 
2.7051 
2. 7128 
2.7205 
2.7283 
2.7360 
2.7438 
2.7516 
2.7594 
2.7673 
2.7751 
2.7829 
2.7908 
2.7987 
2.8066 
2.8145 
2.8224 
2.8303 
2.8383 
2.8463 
2.8544 
2.8624 

4.08 .Q 
4.08 .Q 
4.09 .Q 

.10 .Q 
4.10 .Q 
4.11 .Q 

4.12 .Q 
4.16 .Q 

4.27 Q 
4.39 Q 

4.50 Q 
4.62 Q 
4.73 Q 
4.84 Q 
4.96 Q 
5.07 Q 
5.19 Q 
5.30 Q 

5.36 Q 
5.37 Q 
5.38 Q 
5.39 Q 
5.40 Q 
5.41 Q 
5.41 Q 
5.42 Q 
5.43 Q 

5.44 Q 
5.45 Q 
5.46 Q 
5.48 Q 
5.50 Q 
5.52 Q 
5.53 Q 
5.55 Q 
5.57 Q 
5.59 Q 
5.61 Q 

5.62 Q 
5.64 Q 
5.65 Q 
5.66 Q 
5.67 Q 
5.68 Q 
5.69 Q 
5.70 Q 
5. 71 Q 
5.72 Q 
5.73 Q 
5.74 Q 
5.75 Q 
5.77 Q 
5.79 Q 
5.81 Q 
5.83 Q 
5.85 Q 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
.v 
.v 
.V 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
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12.867 
12.883 
12.900 

.917 
12.933 
12.950 
12.967 
12.983 
13.000 
13.017 
13.033 
13.050 
13.067 
13.083 
13.100 
13.117 
13 .133 
13.150 
13.167 
13.183 
13.200 
13.217 
13.233 
13.250 
13.267 
13.283 
13.300 
13.317 
13.333 
13.350 
13.367 
13.383 
13.400 
13.417 
13.433 
13.450 
13.467 
13.483 
13.500 
13.517 
13.533 
13.550 
13.567 
13.583 
13.600 
13.617 
13.633 
13.650 
13.667 
13.683 
13.700 
13.717 
13.733 
13.750 
13.767 
13.783 

2.8705 
2.8786 
2.8868 
2.8950 
2.9032 
2.9114 
2.9197 
2.9279 
2.9362 
2.9445 
2.9528 
2.9612 
2.9695 
2.9779 
2.9862 
2.9946 
3.0030 
3. 0115 
3.0200 
3.0285 
3.0370 
3.0456 
3.0543 
3.0629 
3.0716 
3.0803 
3.0891 
3.0979 
3.1067 
3.1155 
3.1244 
3.1332 
3.1421 
3.1510 
3.1599 
3.1689 
3.1778 
3.1868 
3.1958 
3.2049 
3.2140 
3.2231 
3.2323 
3.2415 
3.2508 
3.2601 
3.2694 
3.2788 
3.2883 
3.2977 
3.3072 
3.3167 
3.3262 
3.3358 
3.3454 
3.3550 

5.88 
5.90 
5.92 
5.94 
5.96 
5.98 
5.99 
6.00 
6.01 
6.02 
6.03 
6.05 
6.06 
6.07 
6.08 
6.09 
6.11 
6.14 
6.16 
6.19 
6.21 
6.24 
6.26 
6.29 
6.31 
6.34 
6.36 
6.38 
6.39 
6.41 
6.42 
6.43 
6.45 
6.46 
6.48 
6.49 
6.50 
6.52 
6.54 
6.58 
6.61 
6.64 
6.67 
6.70 
6.73 
6.76 
6.79 
6.82 
6.85 
6.87 
6.88 
6.90 
6.92 
6.94 
6.95 
6.97 

Q 

Q 

Q 

Q 

Q 
Q 

Q 

Q 

Q 

Q 

Q 
Q 

Q 

Q 
Q 
Q 

Q 

Q 

Q 
Q 

Q 

Q 

Q 
Q 

Q 
Q 
Q 
Q 

Q 
Q 
Q 

Q 
Q 
Q 

Q 
Q 
Q 

Q 
Q 

Q 
Q 

Q 
Q 

Q 
Q 

Q 
Q 
Q 

Q 

Q 
Q 
Q 

Q 
Q 

Q 
Q 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 

v 
v 
v 
v 
v 
v 
v 

v 
v 
v 
v 
v 

v 
v 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 

13.800 
13.817 
13.833 
13.850 
13.867 
13.883 
13.900 
13.917 
13.933 
13.950 
13.967 
13.983 
14.000 
14.017 
14.033 
14.050 
14.067 
14.083 
14.100 
14. 
14.133 
14.150 
14.167 
14.183 
14.200 
14.217 
14.233 
14.250 
14.267 
14.283 
14.300 
14.317 
14.333 
14.350 
14.367 
14.383 
14.400 
14.417 
14.433 
14.450 
14.467 
14.483 
14.500 
14.517 
14.533 
14.550 
14.567 
14.583 
14.600 
14.617 
14.633 
14.650 
14.667 
14.683 
14.700 
14.717 

3.3646 
3.3743 
3.3839 
3.3936 
3.4034 
3.4132 
3.4231 
3.4330 
3.4429 
3.4530 
3.4630 
3.4732 
3.4833 
3.4936 
3.5039 
3.5142 
3.5245 
3.5349 
3.5453 
3.5557 
3.5662 
3.5767 
3.5873 
3.5979 
3.6085 
3.6192 
3.6299 
3.6407 
3.6516 
3.6626 
3.6736 
3.6847 
3.6959 
3.7072 
3. 7185 
3.7299 
3.7413 
3.7528 
3.7644 
3.7760 
3.7876 
3.7992 
3.8110 
3.8227 
3.8345 
3.8463 
3.8582 
3.8702 
3.8823 
3.8945 
3.9068 
3.9192 
3.9316 
3.9442 
3.9569 
3.9697 

6.99 
7.00 
7.02 
7.04 
7.08 
7.12 
7.16 
7.20 
7.24 
7.28 
7.31 
7.35 
7.39 
7.43 
7.46 
7.49 
7.51 
7.54 
7.56 
7.58 
7.61 
7.63 
7.66 
7.68 
7. 71 
7.75 
7.80 
7.85 
7.91 
7.96 
8.01 
8.07 
8.12 
8.17 
8.22 
8.28 
8.31 
8.34 
8.38 
8.41 
8.44 
8.47 
8.50 
8.53 
8.56 
8.59 
8.63 
8.70 
8.77 
8.85 
8.92 
9.00 
9.07 
9.14 
9.22 
9.29 

Q 

Q 
Q 

Q 

Q 

Q 

Q 
Q 

Q 
Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 
Q 

Q 
Q 

Q 

Q 

Q 

Q 

Q 
Q 

Q 

Q 

Q 

Q 
Q 

Q 

Q 

Q 

Q 

Q 
Q 

Q 

Q 

Q 

Q 
Q 
Q 
Q 
Q 

Q 

Q 

Q 

Q 

Q 
Q 
Q 

Q 

Q 

Q 
Q 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
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14.733 
14.750 

.767 
14.783 
14.800 

.817 

.833 
14.850 
14.867 
14.883 
14.900 
14.917 
14.933 
14.950 
14.967 
14.983 
15.000 
15.017 
15.033 
15.050 
15.067 
15.083 
15.100 
15.117 
15.133 
15.150 
15.167 
15.183 
15.200 
15.217 
15.233 
15.250 
15.267 
15.283 
15.300 
15.317 
15.333 
15.350 
15.367 
15.383 
15.400 
15.417 
15.433 
15.450 
15.467 
15.483 
15.500 
15.517 
15.533 
15.550 
15.567 
15.583 
15.600 
15.617 
15.633 
15.650 

3.9826 
3.9956 
4.0087 
4.0218 
4.0350 
4.0483 
4.0616 
4.0749 
4.0884 
4.1019 
4.1154 
4.1290 
4.1428 
4.1566 
4.1707 
4.1848 
4.1992 
4.2137 
4.2283 
4.2431 
4.2581 
4.2732 
4.2885 
4.3039 
4.3194 
4.3350 
4.3507 
4.3666 
4.3825 
4.3985 
4.4146 
4.4308 
4.4471 
4.4635 
4.4801 
4.4968 
4. 5137 
4.5307 
4.5479 
4.5652 
4.5827 
4.6004 
4.6182 
4.6362 
4.6543 
4.6725 
4.6908 
4.7092 
4.7278 
4.7464 
4.7652 
4.7840 
4.8029 
4.8220 
4. 8411 
4.8605 

9.37 
9.44 
9.48 
9.53 
9.57 
9.62 
9.66 
9. 71 
9.75 
9.80 
9.84 
9.89 
9.96 

10.07 
10.18 
10.30 
10.41 
10.53 
10.64 
10.75 
10.87 
10.98 

.09 

.18 

.26 

.33 

.41 

.48 

.55 
11.63 
11.70 
11.77 
11.85 
11.92 
12.02 
12.14 
12.25 
12.36 
12.47 
12.59 
12.70 
12.81 

.93 
13.04 
13.15 
13.23 
13. 
13.38 
13.45 
13.53 
13.60 
13.68 
13.75 
13.83 
13.90 
14.07 

Q 

Q 

Q 

Q 
Q 

Q 

Q 
Q 
Q 

Q 

Q 

Q 
Q 
Q 

Q 

Q 

Q 

Q 
Q 

Q 

Q 

Q 
Q 
Q 

Q 
Q 
Q 
Q 

Q 

Q 
Q 

Q 

Q 
Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 
Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 
Q 
Q 
Q 
Q 
Q 

v 
v 
v 
v 
v 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v. 
v. 
v. 
v. 
V. 
v. 

v. 
v. 
v. 
v. 
v. 

v. 
v 
v 
v 
v 
v 

15.667 4.8806 14.60 Q v 
15.683 4.9015 15.16 Q v 
15.700 4.9232 15.72 Q v 
15.717 4.9456 16.29 Q v 
15.733 4.9688 16.85 Q v 
15.750 4.9928 17.41 Q v 
15.767 5.0176 17.98 Q .v 
15.783 5.0431 18.54 Q .v 
15.800 5.0694 19.10 Q. .v 
15.817 5.0965 19.66 Q. .v 
15.833 5.1244 20.27 Q. .v 
15.850 5.1533 20.96 Q. .v 
15.867 5.1831 21.66 Q .v 
15.883 5.2139 22.35 Q .v 
15.900 5.2456 23.05 Q v 
15.917 5.2783 23.74 .Q v 
15.933 5.3120 24.43 .Q v 
15.950 5.3466 25.13 .Q v 
15.967 5.3822 25.82 Q v 
15.983 5.4187 26.52 Q v 
16.000 5.4562 27.21 Q v 
16.017 5.4977 30.17 Q v 
16.033 5.5465 35.39 Q v 
16.050 5.6024 40.61 Q. v 
16.067 5.6655 45.83 .Q v 
16.083 5.7358 51.05 Q 

16.100 5.8134 56.27 v Q 

16.117 5.8980 61.49 v Q. 

16.133 5.9899 66.71 v .Q 
16 .150 6. 0890 v Q 

16.217 
16.233 
16.250 
16.267 
16.283 
16.300 
16.317 
16.333 
16.350 
16.367 
16.383 
16.400 
16.417 
16.433 
16.450 
16.467 
16.483 
16.500 
16.517 
16.533 
16.550 
16.567 
16.583 

6.5218 
6.6143 
6.6981 
6.7733 
6.8399 
6.8979 
6.9472 
6.9880 
7 0 0201 
7.0441 
7.0662 
7.0878 
7.1090 
7.1297 
7.1501 
7.1700 
7.1895 
7.2085 
7.2271 
7.2453 
7.2631 
7.2805 
7.2977 

73.40 
67.14 
60.88 
54.61 
48.35 
42.09 
35.82 
29.56 
23.30 
17.46 
16.01 
15.70 
15.39 
15.07 
14.76 
14.45 
14.14 
13.83 
13.52 
13.21 
12.91 
12.67 
12.45 Q 

Q 

Q 

Q 
Q 
Q 

Q 

Q 

Q 
Q 
Q 

Q 

Q 

Q 

.Q 

Q 

Q 

Q 

v Q 
v .Q 

Q 

QV 
Q v 

v 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v 
v 
v 
v 
v 
v 
v 
v 
v 

10 



16.600 
16.617 
16.633 
16.650 
16.667 
16.683 
16.700 
16.717 
16.733 
16.750 
16.767 
16.783 
16.800 
16.817 
16.833 
16.850 
16.867 
16.883 
16.900 
16.917 
16.933 
16.950 
16.967 
16.983 
17.000 
17.017 
17.033 
17.050 
17.067 
17.083 
17.100 
17.117 
17.133 
17.150 
17.167 
17.183 
17.200 
17.217 

.233 
17.250 
17.267 
17.283 
17.300 
17.317 
17.333 
17.350 
17.367 
17.383 
17.400 
17.417 
17.433 
17.450 
17.467 
17.483 
17.500 
17.517 

7.3145 
7.3311 
7.3473 
7.3632 
7.3788 
7.3941 
7.4090 
7.4237 
7.4381 
7.4523 
7.4663 
7.4801 
7.4938 
7.5072 
7.5205 
7.5335 
7.5464 
7.5591 
7.5716 
7.5840 
7.5962 
7.6083 
7.6202 
7.6320 
7.6437 
7.6553 
7.6667 
7.6781 
7.6892 
7.7003 
7. 7112 
7.7221 
7.7328 
7.7435 
7.7541 
7.7645 
7.7749 
7.7852 
7.7953 
7.8054 
7.8154 
7.8253 
7.8351 
7.8449 
7.8546 
7.8642 
7.8738 
7.8833 
7.8927 
7.9020 
7.9113 
7.9205 
7.9296 
7.9387 
7.9477 
7.9567 

12.22 
12.00 
11.77 
11.55 
11.32 
11.10 
10.87 
10.65 
10.45 
10.31 
10.17 
10.03 

9.90 
9.76 
9.62 
9.49 
9.35 
9.21 
9.08 
8.96 
8.87 
8.77 
8.68 
8.59 
8.49 
8.40 
8.31 
8.21 
8.12 
8.02 
7.95 
7.88 
7.81 
7.74 
7.67 
7.60 

.53 
7.46 
7.39 

.32 
7.25 
7.19 
7. 
7.09 
7.04 
6.99 
6.93 
6.88 
6.83 
6.78 
6.73 
6.68 
6.64 
6.59 
6.55 
6.51 

Q 

Q 

Q 
Q 
Q 
Q 

Q 
Q 

Q 

Q 
Q 
Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 
Q 

Q 

Q 

Q 
Q 

Q 
Q 
Q 

Q 

Q 

Q 

Q 

Q 

Q 

Q 
Q 

Q 

Q 

Q 

Q 
Q 

Q 
Q 

Q 

Q 
Q 
Q 

Q 

Q 

v 
v 
v 
v 
v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 
.v 

.v 

.v 

.v 

.v 

.v 

.v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 

17.533 
17.550 
17.567 
17 .:)83 
17.600 
17.617 
17.633 
17.650 
17.667 
17.683 
17.700 
17.717 
17.733 
17.750 
17.767 
17.783 
17.800 
17.817 
17.833 
17.850 
17.867 
17.883 
17.900 
17.917 
17.933 
17.950 
17.967 
17.983 
18.000 
18.017 
18.033 
18.050 
18.067 
18.083 
18.100 
18.117 
18.133 
18.150 
18.167 
18.183 
18.200 
18.217 
18.233 
18.250 
18.267 
18.283 
18.300 
18.317 
18.333 
18.350 
18.367 
18.383 
18.1100 
18.417 
18.433 
18.450 

7.9656 
7.9745 
7.9833 
7.9920 
8.0007 
8.0093 
8.0179 
8.0264 
8.0349 
8.0433 
8.0517 
8.0600 
8.0683 
8.0765 
8.0847 
8.0929 
8.1010 
8.1090 
8.1170 
8.1250 
8.1329 
8.1408 
8.1487 
8.1565 
8.1643 
8.1720 
8.1797 
8.1874 
8.1949 
8.2023 
8.2096 
8.2168 
8.2239 
8.2308 
8.2375 
8.2442 
8.2507 
8.2571 
8.2634 
8.2695 
8.2756 
8.2817 
8.2877 
8.2936 
8.2994 
8.3051 
8.3108 
8.3165 
8.3220 
8.3275 
8.3329 
8. 3384 
8.3438 
8.3492 
8.3545 
8.3598 

6.47 Q 
6.43 Q 
6.39 Q 
6.35 Q 
6.30 Q 

6.26 Q 
6.22 Q 
6.19 Q 
6.15 Q 
6.12 Q 
6.08 Q 
6.05 Q 
6.02 Q 
5.98 Q 
5.95 Q 
5.91 Q 

5.88 Q 
5.85 Q 
5.82 Q 
5.79 Q 
5.76 Q 
5.73 Q 
5.70 Q 
5.67 Q 
5.64 Q 
5.61 Q 
5.58 Q 
5.56 Q 
5.49 Q 
5.39 Q 
5.30 Q 
5.21 Q 
5. Q 

5.02 Q 
4.92 Q 
4.83 Q 
4.73 Q 
4.64 Q 
4.55 Q 
4.48 Q 
4.43 Q 
4.38 Q 

4.33 Q 
4.28 Q 
4.23 Q 
4.18 .Q 
4.13 .Q 

4.08 .Q 
4.03 .Q 
3.98 .Q 

3.96 .Q 

3.94 .Q 
3. 92 .Q 

3.91 .Q 
3.89 .Q 
3.87 .Q 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
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18.467 
18.483 
18.500 
18.517 
18.533 
18.550 
18.567 
18.583 
18.600 
18.617 
18.633 
18.650 
18.667 
18.683 
18.700 
18.717 
18.733 
18.750 
18.767 
18.783 
18.800 
18.817 
18.833 
18.850 
18.867 
18.883 
18.900 
18.917 
18.933 
18.950 
18.967 
18.983 
19.000 
19.017 
19.033 
19.050 
19.067 
19.083 
19.100 
19.117 
19.133 
19.150 
19.167 
19.183 
19.200 
19.217 
19.233 
19.250 
19.267 
19.283 
19.300 
19.317 
19.333 
19.350 
19.367 
19.383 

8.3652 
8.3704 
8.3757 
8.3809 
8. 3861 
8. 3913 
8. 3965 
8.4016 
8.4068 
8.4119 
8.4170 
8.4220 
8.4270 
8.4321 
8.4371 
8.4420 
8.4470 
8.4519 
8.4568 
8.4617 
8.4666 
8.4715 
8.4763 
8.4811 
8.4859 
8.4907 
8.4955 
8.5002 
8.5049 
8.5096 
8.5143 
8.5190 
8.5237 
8.5283 
8.5329 
8.5375 
8.5421 
8.5467 
8.5512 
8.5558 
8.5603 
8.5648 
8.5693 
8.5738 
8.5783 
8.5827 
8.5871 
8.5915 
8.5960 
8.6003 
8.6047 
8.6091 
8. 6134 
8. 6177 
8.6221 
8.6264 

3.85 .Q 
3.84 .Q 
3.82 .Q 
3.80 .Q 
3.78 .Q 
3.77 .Q 
3.75 .Q 
3.74 .Q 
3.72 .Q 
3.70 .Q 
3. 69 .Q 

3.67 .Q 
3.66 .Q 
3.64 .Q 
3. 63 .Q 

3.61 .Q 
3.60 .Q 
3.58 .Q 
3.57 .Q 
3.55 .Q 
3.54 .Q 
3.53 .Q 
3.51 .Q 
3.50 .Q 

3.48 .Q 
3.47 .Q 
3.46 .Q 

3.44 .Q 
3.43 .Q 

3.42 .Q 
3.41 .Q 
3.39 .Q 

3.38 .Q 

3.37 .Q 

3.36 .Q 

3.34 .Q 

3.33 .Q 

3.32 .Q 
3.31 .Q 

3.30 .Q 

3.29 .Q 
3.27 .Q 
3.26 .Q 
3.25 .Q 
3.24 .Q 
3.23 .Q 

3.22 .Q 

3.21 .Q 

3.20 .Q 
3.18 .Q 
3.17 .Q 
3.16 .Q 

3.15 .Q 
3.14 .Q 
3.13 .Q 

3.12 .Q 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 

19.400 
19.417 
19.433 
19.450 
19.467 
19.483 
19.500 
19.517 
19.533 
19.550 
19.567 
19.583 
19.600 
19.617 
19.633 
19.650 
19.667 
19.683 
19.700 
19.717 
19.733 
19.750 
19.767 
19.783 
19.800 
19.817 
19.833 
19.850 
19.867 
19.883 
19.900 
19.917 
19.933 
19.950 
19.967 
19.983 
20.000 
20.017 
20.033 
20.050 
20.067 
20.083 
20.100 
20. 
20.133 
20.150 
20.167 
20.183 
20.200 
20.217 
20.233 
20.250 
20.267 
20.283 
20.300 
20.317 

8.6306 
8.6349 
8.6392 
8.6434 
8.6477 
8.6519 
8.6561 
8.6603 
8.6645 
8.6686 
8.6728 
8.6769 
8.6810 
8.6852 
8.6893 
8.6934 
8.6974 
8.7015 
8.7056 
8.7096 
8. 7136 
8.7177 
8. 7217 
8.7257 
8.7296 
8.7336 
8.7376 
8.7415 
8.7455 
8.7494 
8.7533 
8.7572 
8.7611 
8.7650 
8.7689 
8.7727 
8.7766 
8.7804 
8.7843 
8.7881 
8.7919 
8.7957 
8.7995 
8.8033 
8.8070 
8.8108 
8.8146 
8.8183 
8.8220 
8.8258 
8.8295 
8.8332 
8.8369 
8.8406 
8.8442 
8.8479 

3.11 .Q 

3.10 .Q 

3.09 .Q 

3.08 .Q 

3.07 .Q 
3.06 .Q 

3.05 .Q 
3.04 .Q 

3.03 .Q 

3.03 .Q 
3.02 .Q 
3.01 .Q 
3.00 .Q 
2.99 .Q 
2.98 .Q 

2.97 .Q 
2. 96 .Q 

2.95 .Q 
2.94 .Q 
2.94 .Q 
2.93 .Q 
2.92 .Q 

2.91 .Q 

2.90 .Q 

2.89 .Q 
2.88 .Q 

2. 88 .Q 

2.87 .Q 
2.86 .Q 
2.85 .Q 
2.84 .Q 
2.84 .Q 
2.83 .Q 
2.82 .Q 

2.81 .Q 
2.80 .Q 

2. 80 .Q 

2. 79 .Q 

2.78 .Q 
2. 78 .Q 

2. 77 .Q 

2. 76 .Q 

2. 75 .Q 

2.75 .Q 
2.74 .Q 
2. 73 .Q 

2.72 .Q 
2.72 .Q 
2. 71 .Q 

2.70 .Q 
2.70 .Q 
2.69 .Q 

2.68 .Q 

2.68 .Q 
2.67 .Q 
2.66 .Q 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
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20.333 
20.350 
20.367 
20.383 
20.400 
20.417 
20.433 
20.450 
20.467 
20.483 
20.500 
20.517 
20.533 
20.550 
20.567 
20.583 
20.600 
20.617 
20.633 
20.650 
20.667 
20.683 
20.700 
20.717 
20.733 
20.750 
20.767 
20.783 
20.800 
20.817 
20.833 
20.850 
20.867 
20.883 
20.900 
20.917 
20.933 
20.950 
20.967 
20.983 
21.000 
21.017 
21.033 
21.050 
21.067 
21.083 
21.100 
21.117 
21.133 
21.150 
21.167 
21.183 
21.200 
21.217 
21.233 
21.250 

8.8516 
8.8552 
8.8588 
8.8625 
8.8661 
8.8697 
8.8733 
8.8769 
8.8805 
8.8841 
8.8876 
8.8912 
8.8947 
8.8983 
8.9018 
8.9053 
8.9089 
8.9124 
8.9159 
8.9194 
8.9229 
8.9263 
8.9298 
8.9333 
8.9367 
8.9402 
8.9436 
8.9470 
8.9504 
8.9539 
8.9573 
8.9607 
8.9641 
8.9674 
8.9708 
8.9742 
8.9775 
8.9809 
8.9842 
8.9876 
8.9909 
8.9942 
8.9976 
9.0009 
9.0042 
9.0075 
9.0108 
9.0140 
9.0173 
9.0206 
9.0239 
9. 0271 
9.0304 
9.0336 
9.0368 
9.0401 

2.65 .Q 
2.65 .Q 
2.64 .Q 

2.64 .Q 
2.63 .Q 
2.62 .Q 
2.62 .Q 
2. 61 .Q 

2.60 .Q 
2.60 .Q 
2.59 .Q 
2.58 .Q 
2.58 .Q 

2.57 .Q 

2.57 .Q 
2.56 .Q 

2.55 .Q 
2.55 .Q 
2.54 .Q 
2.54 .Q 
2.53 .Q 
2.52 .Q 
2.52 .Q 

2.51 .Q 

2.51 .Q 

2.50 .Q 
2.50 .Q 
2.49 .Q 
2.48 .Q 
2.48 .Q 
2.47 .Q 
2.47 .Q 
2.46 .Q 

2.46 .Q 
2.45 .Q 

2.45 .Q 
2.44 .Q 
2.44 .Q 
2.43 .Q 
2.42 .Q 
2.42 .Q 
2.41 .Q 

2.41 .Q 
2.40 .Q 
2.40 .Q 
2.39 .Q 

2.39 .Q 
2.38 .Q 

2.38 .Q 

2.37 .Q 
2.37 .Q 

2.36 .Q 

2.36 .Q 

2.35 .Q 
2.35 .Q 

2.34 .Q 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 

21.267 
21.283 
21.300 
21.317 
21.333 
21.350 
21.367 
21.383 
21.400 
21.417 
21.433 
21.450 
21.467 
21.483 
21.500 
21.517 
21.533 
21.550 
21.567 
21.583 
21.600 
21.617 
21.633 
21.650 
21.667 
21.683 
21.700 
21. 
21.733 
21.750 
21.767 
21.783 
21.800 
21.817 
21.833 
21.850 
21.867 
21.883 
21.900 
21.917 
21.933 
21.950 
21.967 
21.983 
22.000 
22.017 
22.033 
22.050 
22.067 
22.083 
22.100 
22.117 
22.133 
22.150 
22.167 
22.183 

9.0433 
9.0465 
9.0497 
9.0529 
9.0561 
9.0593 
9.0625 
9.0657 
9.0688 
9.0720 
9.0751 
9.0783 
9.0814 
9.0846 
9.0877 
9.0908 
9.0940 
9.0971 
9.1002 
9.1033 
9.1064 
9.1095 
9.1126 
9.1156 
9.1187 
9.1218 
9.1248 
9.1279 
9.1309 
9.1340 
9.1370 
9.1401 
9.1431 
9.1461 
9.1491 
9.1521 
9.1551 
9.1581 
9.1611 
9.1641 
9.1671 
9.1701 
9.1730 
9.1760 
9.1790 
9.1819 
9.1849 
9.1878 
9.1908 
9.1937 
9.1966 
9.1996 
9.2025 
9.2054 
9.2083 
9.2112 

2.34 .Q 

2.33 .Q 

2.33 .Q 

2.32 .Q 

2.32 .Q 

2.32 .Q 

2.31 .Q 

2.31 .Q 

2.30 .Q 

2.30 .Q 
2.29 .Q 

2.29 .Q 
2.28 .Q 

2.28 .Q 
2.27 .Q 
2.27 .Q 
2.27 .Q 
2.26 .Q 

2.26 .Q 

2.25 .Q 
2.25 .Q 
2.24 .Q 

2.24 .Q 
2.24 .Q 
2.23 .Q 
2.23 .Q 
2.22 .Q 
2.22 .Q 
2.21 .Q 
2.21 .Q 
2.21 .Q 
2.20 .Q 

2.20 .Q 

2.19 .Q 

2.19 .Q 
2.19 .Q 

2.18 .Q 
2.18 .Q 

2.17 .Q 

2.17 .Q 

2.17 .Q 

2.16 .Q 
2.16 .Q 
2.15 .Q 
2.15 .Q 

2.15 .Q 
2.14 .Q 

2.14 .Q 
2.13 .Q 
2.13 .Q 

2.13 .Q 
2.12 .Q 
2.12 .Q 
2.12 .Q 
2.11 .Q 

2.11 .Q 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
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22.200 
22.217 
22.233 
22.250 
22.267 
22.283 
22.300 
22.317 
22.333 
22.350 
22.367 
22.383 
22.400 
22.417 
22.433 
22.450 
22.467 
22.483 
22.500 
22.517 
22.533 
22.550 
22.567 
22.583 
22.600 
22.617 
22.633 
22.650 
22.667 
22.683 
22.700 
22.717 
22.733 
22.750 
22.767 
22.783 
22.800 
22.817 
22.833 
22.850 
22.867 
22.883 
22.900 
22.917 
22.933 
22.950 
22.967 
22.983 
23.000 
23.017 
23.033 
23.050 
23.067 
23.083 
23.100 
23.117 

9.2141 
9.2170 
9.2199 
9.2228 
9.2257 
9.2285 
9.2314 
9.2343 
9.2371 
9.2400 
9.2428 
9.2457 
9.2485 
9.2514 
9.2542 
9.2570 
9.2598 
9.2627 
9.2655 
9.2683 
9.2711 
9.2739 
9.2767 
9.2795 
9.2822 
9.2850 
9.2878 
9.2906 
9.2933 
9.2961 
9.2989 
9.3016 
9.3044 
9.3071 
9.3099 
9.3126 
9.3153 
9.3181 
9.3208 
9.3235 
9.3262 
9.3289 
9.3316 
9.3343 
9.3370 
9.3397 
9.3424 
9.3451 
9.3478 
9.3505 
9.3531 
9.3558 
9.3585 
9.3611 
9.3638 
9.3664 

2.11 .Q 

2.10 .Q 
2.10 Q 
2.09 Q 
2.09 Q 
2.09 Q 
2.08 Q 
2.08 Q 
2.08 Q 
2.07 Q 
2.07 Q 
2.07 Q 
2.06 Q 
2.06 Q 
2.06 Q 
2.05 Q 
2.05 Q 
2.05 Q 
2.04 Q 
2.04 Q 
2.04 Q 
2.03 Q 
2.03 Q 
2.03 Q 
2.02 Q 
2.02 Q 
2.02 Q 
2.01 Q 
2.01 Q 
2.01 Q 
2.00 Q 
2.00 Q 
2.00 Q 
1. 99 Q 

1. 99 Q 

1. 99 Q 

1. 98 Q 

1. 98 Q 
.98 Q 

1. 97 Q 

1. 97 Q 
1.97 Q 
1.97 Q 

.96 Q 

.96 Q 

.96 Q 

.95 Q 
1.95 Q 

1.95 Q 

1.94 Q 
1.94 Q 
1.94 Q 
1.94 Q 

.93 Q 
1.93 Q 

1.93 Q 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 

23.133 
23.150 
23.167 
23.183 
23.200 
23.217 
23.233 
23.250 
23.267 
23.283 
23.300 
23.317 
23.333 
23.350 
23.367 
23.383 
23.400 
23.417 
23.433 
23.450 
23.467 
23.483 
23.500 
23.517 
23.533 
23.550 
23.567 
23.583 
23.600 
23.617 
23.633 
23.650 
23.667 
23.683 
23.700 
23.717 
23.733 
23.750 
23.767 
23.783 
23.800 
23.817 
23.833 
23.850 
23.867 
23.883 
23.900 
23.917 
23.933 
23.950 
23.967 
23.983 
24.000 
24.017 
24.033 
24.050 

9.3691 
9.3717 
9.3744 
9.3770 
9.3797 
9.3823 
9.3849 
9.3875 
9.3901 
9.3928 
9.3954 
9.3980 
9.4006 
9.4032 
9.4058 
9.4084 
9.4110 
9.4135 
9.4161 
9.4187 
9.4213 
9.4238 
9.4264 
9.4290 
9.4315 
9.4341 
9.4366 
9.4392 
9.4417 
9.4443 
9.4468 
9.4493 
9.4519 
9.4544 
9.4569 
9.4594 
9.4620 
9.4645 
9.4670 
9.4695 
9.4720 
9.4745 
9.4770 
9.4795 
9.4820 
9.4844 
9.4869 
9.4894 
9.4919 
9.4943 
9.4968 
9.4993 
9.5017 
9.5042 
9.5067 
9.5091 

1.92 Q 
1.92 Q 

.92 Q 

.92 Q 

.91 Q 
1.91 Q 
1.91 Q 

.90 Q 
1.90 Q 

1.90 Q 
1.90 Q 

.89 Q 
1.89 Q 
1.89 Q 
1.88 Q 
1.88 Q 
1.88 Q 
1.88 Q 
1.87 Q 
1.87 Q 
1.87 Q 

.87 Q 

.86 Q 

.86 Q 

.86 Q 
1.85 Q 
1.85 Q 

.85 Q 
1.85 Q 
1.84 Q 
1.84 Q 
1.84 Q 
1.84 Q 
1.83 Q 
1.83 Q 
1.83 Q 
1.83 Q 
1.82 Q 
1.82 Q 
1.82 Q 
1.82 Q 
1.81 Q 
1.81 Q 
1.81 Q 
1.81 Q 
1.80 Q 
1.80 Q 
1.80 Q 
1.80 Q 
1.79 Q 
1. 79 Q 

1. 79 Q 

1. 79 Q 
1. 78 Q 

1. 78 Q 

1. 78 Q 

v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
V. 
v. 
v. 
v. 
v. 
V. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
V. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
V. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
V. 
v. 
v. 
v. 
v. 
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24.067 9.5116 1. 78 Q 

24.083 9.5140 1. 78 Q 

24.100 9.5164 1. 77 Q 

24.117 9.5189 1. 75 Q 

24.133 9.5211 .60 Q 

24.150 9.5230 1.43 Q 

24.167 9.5248 1.27 Q 

24.183 9.5263 1. Q 

24.200 9.5276 0.94 Q 

24.217 9.5287 0.78 Q 

24.233 9.5295 0.62 Q 

24.250 9.5302 0.45 Q 

24.267 9.5305 0.29 Q 

24.283 9.5307 0.12 Q 

TIME DURA'I'ION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE: 
(Note: 100% of Peak Flow Rate estimate assumed to have 
an instantaneous time duration) 

Percentile of Estimated 
Peak Flow Rate 

0% 
10% 
20% 
30% 
40% 
50% 
60% 
70% 
80% 
90% 

Duration 
(minutes) 

1457.0 
775.0 
195.0 
115.0 

90.0 
75.0 
60.0 
45.0 
25.0 
15.0 

V. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 
v. 

**************************************************************************** 
FLOW PROCESS FROM NODE 1.00 TO NODE 2.00 IS CODE = 3.2 

>>>>>FLOW-THROUGH DETENTION BASIN ROUTING MODEL APPLIED TO STREAl'1 #1 <<<<< 

INFLOW 
(STREAl'1 1) 

I 

I 

v 

detention 1<--> 
basin 

v 
OUTFLOW 

(STREAM 1) 

__ effective depth 
(and volume) 

.... v ....... . 
outflow 

dead 
storage 

basin outlet 

ROUTE RUNOFF HYDROGRAPH FROM STREAM NUMBER 
THROUGH A FLOW-THROUGH DETENTION BASIN 
SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 

DEAD STORAGE(AF) = 0.000 
SPECIFIED DEAD STORAGE(AF) FILLED = 0.000 
SPECIFIED EFFECTIVE VOLUME(AF) FILLED ABOVE OUTLET 
DETENTION BASIN CONSTANT LOSS RATE(CFS) 0.00 

BASIN DEPTH VERSUS OUTFLOW AND STORAGE INFORMATION: 

INTERVAL DEPTH OUTFLOW STORAGE 
NUMBER (FT) (CFS) (AF) 

0.00 0.00 0.000 
2 1.00 0.66 0.090 
3 2.00 4.37 0.260 
4 3.00 11.70 0.430 
5 4.00 47.97 0.600 
6 5.00 108.15 0.770 
7 6.00 184.29 0.940 
8 7.00 273.44 1.110 
9 8.00 373.90 1.280 

0.000 

MODIFIED- PULS BASIN ROUTING MODEL RESULTS ( 1-MINUTE COMPUTATION INTERVALS) : 
(Note: Computed EFFECTIVE DEPTH and VOLUME are estimated at the clock time; 

J'IIEAN OUTFLOW is the average value during the unit interval.) 

CLOCK 
TIME DEAD-STORAGE INFLOW 

EFFECTIVE 
(HRS) FILLED(AF) (CFS) 

VOLUME(AF) 
---------------------------------

.017 0.000 1.83 
0.105 

1. 033 0.000 1.83 
0.106 

1.050 0.000 1.83 
0.107 

1.067 0.000 1.83 
0.108 

.083 0.000 1.83 
0.109 

.100 0.000 1.83 
0.110 

1.117 0.000 1.84 
0.111 

1.133 0.000 1.84 
0.112 

1.150 0.000 1.84 
0.113 

MEAN 
LOSS EFFECTIVE OUTFLOW 

(CFS) DEPTH(FT) (CFS) 

0.00 1. 09 1.0 

0.00 1.10 1.0 

0.00 1.10 .0 

0.00 .0 

0.00 1.11 1.1 

0.00 1.12 1.1 

0.00 1.13 .1 

0.00 1.13 1.1 

0.00 1.14 1.2 
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0.114 

0.115 

0.116 

0.117 

0.118 

0.118 

0.119 

0.120 

0.121 

0.121 

0.122 

0.123 

0.123 

0.124 

0.125 

0.125 

0.126 

0.126 

0.127 

0.127 

0.128 

0.129 

0.129 

0.129 

0.130 

0.130 

0.131 

0.131 

1.167 

1.183 

1.200 

1.217 

1.233 

1.250 

1.267 

1.283 

1.300 

1.317 

1.333 

1.350 

1.367 

1.383 

1.400 

1.417 

1.433 

.450 

1.467 

1.483 

1.500 

1.517 

1.533 

1.550 

1.567 

1.583 

1.600 

1.617 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.84 

1.84 

1.84 

1.84 

1.84 

.84 

1.84 

.85 

1.85 

1.85 

1.85 

1.85 

1.86 

1.86 

1.86 

1.86 

.86 

.86 

.86 

1.86 

1.86 

.87 

.87 

.87 

.87 

1.87 

.87 

1.87 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

.14 

.15 

.15 

1.16 

1.16 

1.17 

1.17 

1.18 

.18 

.18 

.19 

1.19 

1.20 

. :20 

1.20 

.21 

.21 

1.21 

.22 

.22 

.22 

.23 

.:23 

.23 

1.24 

1.24 

.24 

.24 

1.2 

1.2 

1.2 

1.2 

1.3 

.3 

.3 

.3 

1.3 

1.3 

1.4 

1.4 

1.4 

1.4 

1.4 

.4 

.4 

.4 

.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

.5 

1.5 

1.6 

0.132 

0.132 

0.133 

0.133 

0.133 

0.134 

0.134 

0.134 

0.135 

0.135 

0.135 

0.136 

0.136 

0.136 

0.137 

0.137 

0.137 

0.138 

0.138 

0.138 

0.138 

0.139 

0.139 

0.139 

0.139 

0.140 

0.140 

0.140 

1. 633 

1.650 

1.667 

1. 683 

1.700 

1. 717 

1. 733 

1. 750 

1. 767 

.783 

1.800 

1.817 

1.833 

1.850 

1.867 

1.883 

1.900 

1.917 

.933 

.950 

1.967 

1. 983 

2.000 

2.017 

2.033 

2.050 

2.067 

2.083 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.87 

1.88 

1.88 

1.88 

1.88 

1.88 

1.88 

1.89 

1.89 

1.89 

1.89 

1.89 

.89 

1.89 

1.89 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.90 

1.91 

1.91 

1.91 

1.91 

1.91 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.25 

1.25 

1.25 

1.25 

1.25 

1.26 

1.26 

1.26 

1.26 

1.27 

1.27 

1.27 

1.27 

.27 

1.27 

1.28 

1.28 

1.28 

1.28 

1.28 

1.28 

1.29 

1.29 

1.29 

.29 

1.29 

1.29 

1.29 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

.7 

1.7 

1.7 

1.7 

1.7 

16 



0.140 

0.140 

0.141 

0.141 

0.141 

0.141 

0.141 

0.142 

0.142 

0.142 

0.142 

0.142 

0.143 

0.143 

0.143 

0.143 

0.143 

0.143 

0.144 

0.144 

0.144 

0.144 

0.144 

0.144 

0.144 

0.145 

0.145 

0.145 

2.100 

2.117 

2.133 

2.150 

2.167 

2.183 

2.200 

2.217 

2.233 

2.250 

2.267 

2.283 

2.300 

2.317 

2.333 

2.350 

2.367 

2.383 

2.400 

2.417 

2.433 

2.450 

2.467 

2.483 

2.500 

2.517 

2.533 

2.550 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.92 

1.92 

1.92 

1.92 

.92 

1.92 

.92 

1.92 

.93 

1.93 

.93 

1. 93 

1.93 

1.93 

1.93 

1.93 

1.94 

1.94 

1.94 

.94 

1.94 

.95 

.95 

.95 

1.95 

1.95 

1.95 

1.95 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.30 

1.30 

1.30 

1.30 

.30 

1.30 

.30 

1.30 

.31 

.31 

.31 

1.31 

1.31 

1.31 

1. 

1. 

1.31 

1.31 

1.31 

1.32 

1.32 

1.32 

1.32 

1.32 

.32 

1.32 

1.32 

.32 

1.8 

.8 

1.8 

1.8 

.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

.8 

1.8 

1.8 

.8 

1.8 

.8 

.8 

.8 

.8 

. 8 

1.9 

1.9 

0.145 

0.145 

0.145 

0.145 

0.146 

0.146 

0.146 

0.146 

0.146 

0.146 

0.146 

0.146 

0.146 

0.147 

0.147 

0.147 

0.147 

0.147 

0.147 

0.147 

0.147 

0.147 

0.148 

0.148 

0.148 

0.148 

0.148 

0.148 

2.567 

:2.583 

2.600 

2. 617 

2.633 

2.650 

2.667 

2.683 

2.700 

2. 717 

2.733 

2.750 

2.767 

2.783 

2.800 

2.817 

2.833 

2.850 

2.867 

2.883 

2.900 

2.917 

2.933 

2.950 

2.967 

2.983 

3.000 

3.017 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

1.96 

1.96 

1.96 

1.96 

1.96 

1.96 

1.96 

1.96 

1.97 

1.97 

1.97 

1.97 

1.97 

.98 

.98 

1.98 

1.98 

1.98 

1.99 

1.99 

1.99 

1.99 

1.99 

1.99 

1.99 

1.99 

.99 

1.99 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1.32 

1.32 

1.33 

1.33 

1.33 

1.33 

1.33 

1.33 

1.33 

1.33 

1.33 

1.33 

1.33 

.33 

.33 

1.33 

1.33 

.34 

1.34 

.34 

1.34 

1.34 

1.34 

1.34 

1.34 

1.34 

1.34 

.34 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

.9 

1.9 

.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 
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0.148 

0.148 

0.148 

0.148 

0.149 

0.149 

0.149 

0.149 

0.149 

0.149 

0.149 

0.149 

0.149 

0.149 

0.149 

0.150 

0.150 

0.150 

0.150 

0.150 

0.150 

0.150 

0.150 

0.150 

0.150 

0.150 

0.150 

0.151 

3.033 

3.050 

3.067 

3.083 

3.100 

3.117 

3.133 

3.150 

3.167 

3.183 

3.200 

3.217 

3.233 

3.250 

3.267 

3.283 

3.300 

3.317 

3.333 

3.350 

3.367 

3.383 

3.400 

3.417 

3.433 

3.450 

3.467 

3.483 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

2.00 

2.00 

2.00 

2.00 

2.00 

2.01 

2.01 

2.01 

2.01 

2.01 

2.02 

2.02 

2.02 

2.02 

2.02 

2.02 

2.02 

2.03 

2.03 

2.03 

2.03 

2.03 

2.03 

2.03 

2.04 

2.04 

2.04 

2.04 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

.34 

.34 

1.34 

.34 

1.34 

1.34 

1.35 

1.35 

1.35 

1.35 

.35 

1.35 

1.35 

1.35 

1.35 

.35 

1.35 

.35 

.35 

.35 

.35 
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15.050 

15.067 

15.083 

15.100 

15.117 

15.133 

15.150 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

9.22 

9.29 

9.37 

9.44 

9.48 

9.53 

9.57 

9.62 

9.66 

9.71 

9.75 

9.80 

9.84 

9.89 

9.96 

10.07 

10.18 

10.30 

10.41 

10.53 

10.64 

10.75 

10.87 

10.98 

11.09 

11.18 

11.26 

11.33 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.55 

2.56 

2.56 

2.57 

2.58 

2.59 

2.59 

2.60 

2.61 

2.61 

2.62 

2.63 

2.63 

2.64 

2.65 

2.66 

2.66 

2.67 

2.68 

2.69 

2.70 

2. 71 

2.72 

2.73 

2.74 

2.75 

2.76 

2.77 

8.4 

8.4 

8.5 

8.5 

8.6 

8.6 

8.7 

8.7 

8.8 

8.8 

8.9 

8.9 

9.0 

9.0 

9.1 

9.2 

9.2 

9.3 

9.3 

9.4 

9.5 

9.5 

9.6 

9.7 

9.8 

9.8 

9.9 

10.0 
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0.393 

0.395 

0.397 

0.399 

0.401 

0.402 

0.404 

0.406 

0.408 

0.410 

0.412 

0.413 

0.415 

0.417 

0.420 

0.422 

0.424 

0.426 

0.428 

0.430 

0.432 

0.434 

0.435 

0.436 

0.437 

0.437 

0.438 

0.438 

15.167 

15.183 

15.200 

.217 

15.233 

15.250 

15.267 

15.283 

15.300 

15.317 

15.333 

15.350 

15.367 

15.383 

15.400 

15.417 

15.433 

.450 

.467 

15.483 

.500 

.517 

.533 

.550 

15.567 

15·. 583 

15·. 600 

15·. 617 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

.41 

.48 

.55 

.63 

.70 

11.77 

.85 

11.92 

12.02 

12.14 

12.25 

12.36 

12.47 

12.59 

12.70 

12.81 

12.93 

13.04 

13.15 

13.23 

13.31 

13.38 

.45 

13.53 

13.60 

13.68 

13.75 

13.83 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0 00 

0.00 

0.00 

0.00 

0.00 

2.78 

2.79 

2.81 

2.82 

2.83 

2.84 

2.85 

2.86 

2.87 

2.88 

2.89 

2.90 

2.91 

2.93 

2.94 

2.95 

2.96 

2.98 

2.99 

3.00 

3.01 

3.02 

3. 03 

3. 03 

3.04 

3.04 

3.05 

3.05 

10. 

10.2 

10.2 

10.3 

10.4 

10.5 

10.5 

10.6 

10.7 

10.8 

10.9 

10.9 

11.0 

11.1 

11.2 

11.3 

11.4 

11.5 

11.6 

11.7 

11.9 

12.3 

12.6 

12.8 

13.0 

13.2 

13.3 

13.4 

0.439 

0.439 

0.441 

0.442 

0."l44 

0.446 

0.448 

0. Ll50 

0. Ll53 

0.455 

0.457 

0.460 

0.463 

0.465 

0. L168 

0.471 

0.474 

0.477 

0.481 

0.484 

0.487 

0.490 

0.493 

0.499 

0.510 

0.:524 

0.:)41 

0.:560 

15.633 

15.650 

15.667 

15.683 

15.700 

15.717 

15.733 

15.750 

15.767 

15.783 

15.800 

15.817 

15.833 

15.850 

15.867 

15.883 

15.900 

15.917 

15.933 

15.950 

15.967 

15.983 

16.000 

16.017 

16.033 

16.050 

16.067 

16.083 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

13.90 

14.07 

14.60 

15.16 

15.72 

16.29 

16.85 

17.41 

17.98 

18.54 

19.10 

19.66 

20.27 

20.96 

21.66 

22.35 

23.05 

23.74 

24.43 

25.13 

25.82 

26.52 

27.21 

30.17 

35.39 

40.61 

45.83 

51.05 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.05 

3.06 

3.06 

3.07 

3.08 

3.09 

3.11 

3.12 

3.13 

3.15 

3.16 

3.18 

3.19 

3.21 

3.23 

3.24 

3.26 

3.28 

3.30 

3.32 

3.33 

3.35 

3.37 

3.41 

3.47 

3.55 

3.65 

3.76 

13.5 

13.7 

13.8 

14.1 

14.4 

14.8 

15.3 

15.8 

16.3 

16.8 

17.3 

17.8 

18.4 

19.0 

19.6 

20.2 

20.8 

21.5 

22.2 

22.8 

23.5 

24.2 

24.9 

25.9 

27.6 

30.3 

33.6 

37.4 
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0.580 

0.601 

0.622 

0.640 

0.656 

0.674 

0.677 

0.668 

0.656 

0.641 

0.625 

0.609 

0.591 

0.571 

0.549 

0.526 

0.506 

0.491 

0.480 

0.471 

0.464 

0.459 

0.454 

0.451 

0.448 

0.445 

0.443 

16.100 

16.117 

16.133 

16.150 

16.167 

16.183 

16.200 

16.217 

16.233 

16.250 

16.267 

16.283 

16.300 

16.317 

16.333 

16.350 

16.367 

16.383 

16.400 

16.417 

16.433 

16.450 

16.467 

16.483 

16.500 

16.517 

16.533 

16.550 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

56.27 

61.49 

66.71 

71.93 

77. 

79.66 

73.40 

67.14 

60.88 

54. 

48.35 

42.09 

35.82 

29.56 

23.30 

.46 

16.01 

15.70 

15.39 

15.07 

14.76 

.45 

14.14 

13.83 

13.52 

13.21 

12.91 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.88 

4.01 

4.13 

.23 

4.33 

4.44 

4.45 

4.40 

.33 

4.24 

4.15 

4.05 

3.95 

3.83 

3.70 

3.56 

3.45 

3.36 

3.30 

3.24 

3.20 

3.17 

3.14 

3.12 

3.10 

3.09 

3.07 

41.6 

46.1 

52.0 

58.8 

65.0 

71. 

75.3 

73.6 

69.9 

65.1 

59.8 

54.1 

48.6 

44.0 

39.5 

34.6 

30.0 

26.4 

23.6 

21.5 

19.8 

18.5 

17.4 

16.5 

15.8 

15.2 

14.6 

0.440 

0.439 

0.437 

0. 4,36 

0. ~~34 

OA33 

OA32 

0.431 

0.429 

0.428 

0.426 

0.425 

0.423 

0.421 

0.419 

0 .Ll17 

O.H5 

O.H3 

O.H1 

0.409 

0.407 

0.404 

0.402 

0.400 

0.397 

0.395 

0.393 

0.390 

16.567 

16.583 

16.600 

16.617 

16.633 

16.650 

16.667 

16.683 

16.700 

16.717 

16.733 

16.750 

16.767 

16.783 

16.800 

16.817 

16.833 

16.850 

16.867 

16.883 

16.900 

16.917 

16.933 

16.950 

16.967 

16.983 

17.000 

17.017 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

12.67 

12.45 

12.22 

12.00 

11.77 

11.55 

11.32 

11.10 

10.87 

10.65 

10.45 

10.31 

10.17 

10.03 

9.90 

9.76 

9.62 

9.49 

9.35 

9.21 

9.08 

8.96 

8.87 

8.77 

8.68 

8.59 

8.49 

8.40 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.06 

3.05 

3.04 

3.03 

3.03 

3.02 

3.01 

3.00 

3.00 

2.99 

2.98 

2.97 

2.96 

2.95 

2.94 

2.93 

2.91 

2.90 

2.89 

2.88 

2.86 

2.85 

2.83 

2.82 

2.81 

2.79 

2.78 

2.77 

14.2 

13.7 

13.4 

13.1 

12.8 

12.5 

12.2 

12.0 

11.8 

11.6 

11.6 

11.5 

11.4 

11.4 

11.3 

11.2 

11.1 

11.0 

10.9 

10.8 

10.7 

10.6 

10.5 

10.4 

10.3 

10.2 

10.1 

10.0 
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0.388 

0.386 

0.384 

0.381 

0.379 

0.377 

0.375 

0.373 

0.371 

0.369 

0.367 

0.365 

0.363 

0.361 

0.359 

0.357 

0.355 

0.353 

0.351 

0.349 

0.348 

0.346 

0.344 

0.343 

0.341 

0.340 

0.338 

0.336 

17.033 

17.050 

17.067 

17.083 

17.100 

17.117 

17.133 

17.150 

17.167 

17.183 

17.200 

17.217 

17.233 

17.250 

17.267 

17.283 

17.300 

17.317 

17.333 

17.350 

17.367 

17.383 

17.400 

17.417 

17.433 

17.450 

17.467 

17.483 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

8.31 

8.21 

8.12 

8.02 

7.95 

7.88 

7.81 

7.74 

7.67 

7.60 

.53 

7.46 

7.39 

7.32 

7.25 

7.19 

7.14 

7.09 

7.04 

6.99 

6.93 

6.88 

6.83 

6.78 

6.73 

6.68 

6.64 

6.59 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.75 

2.74 

2.73 

2.71 

2.70 

2.69 

.68 

2.66 

2.65 

2.64 

.63 

2.62 

2.60 

2.59 

2.S8 

2.57 

2.56 

2.55 

2.54 

2.53 

2.52 

2.51 

2.50 

2.49 

2.48 

2.47 

2.46 

2.45 

9.9 

9.9 

9.8 

9.7 

9.6 

9.5 

9.4 

9.3 

9.2 

9.1 

9.0 

8.9 

8.8 

8. 

8.7 

8.6 

8.5 

8.4 

8.3 

8.3 

8.2 

8.1 

8.0 

8.0 

7.9 

7.8 

7.8 

7.7 

0.335 

0.333 

0.332 

0.331 

0.329 

0.328 

0.327 

0.325 

0.324 

0.323 

0.322 

0.320 

0.319 

0.318 

0.317 

0.316 

0.315 

0.314 

0.312 

0.311 

0.310 

0.309 

0.308 

0.307 

0.306 

0.306 

0.305 

0.304 

17.500 

17.517 

17.533 

17.550 

17.567 

17.583 

17.600 

17.617 

17.633 

17.650 

17.667 

17.683 

17.700 

17.717 

17.733 

17.750 

17.767 

17.783 

17.800 

17.817 

17.833 

17.850 

17.867 

17.883 

17.900 

17.917 

17.933 

17.950 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

6.55 

6.51 

6.47 

6.43 

6.39 

6.35 

6.30 

6.26 

6.22 

6.19 

6.15 

6.12 

6.08 

6.05 

6.02 

5.98 

5.95 

5.91 

5.88 

5.85 

5.82 

5.79 

5.76 

5.73 

5.70 

5.67 

5.64 

5.61 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2.44 

2.43 

2.42 

2.42 

2.41 

2.40 

2.39 

2.38 

2.38 

2.37 

2.36 

2.35 

2.35 

2.34 

2.33 

2.33 

2.32 

2.31 

2.31 

2.30 

2.30 

2.29 

2.28 

2.28 

2.27 

2.27 

2.26 

2.26 

7.6 

7.6 

7.5 

7.4 

7.4 

7.3 

7.3 

7.2 

7.2 

7.1 

7.0 

7.0 

6.9 

6.9 

6.8 

6.8 

6.7 

6.7 

6.7 

6.6 

6.6 

6.5 

6.5 

6.4 

6.4 

6.4 

6.3 

6.3 
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17.967 0.000 5.58 0.00 2.25 6.2 
0.303 

17.983 0.000 5.56 0.00 2.25 6.2 
0.302 

18.000 0.000 5.49 0.00 2.24 6.2 
0.301 
---------------------------

PROCESS S(~Y OF STORAGE: 
INFLOW VOLUME = 9.531 AF 
BASIN STORAGE = 0.000 AF (WITH 0.000 AF INITIALLY FILLED) 
OUTFLOW VOLUME = 9.531 AF 
LOSS VOLUME = 0.000 AF 

END OF FLOODSCx ROUTING ANALYSIS 
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SECTION 5 



5. REFERENCE 



SOHM 

PROJECT REPORT 



Project Name: sunp1 

Site Name: 

Site Address: 

City: 

Report Date: 4/8/2015 

Gage: Laguna Beach 

Data Start: 10/01/1949 

Data End: 09/30/2006 

Timestep: 15 Minute 

Precip Scale: 1.00 

Version: 2013/04/29 

Low Flow Threshold for POC 1: 

High F!ovv Threshold for POC 1: 

1 0 Percent of the 2 Year 

10 Year 

4/8/2015 9:57:1 AM 2 



Bypass: No 

GroundWater: No 

Pervious Land Use Acres 
D,Open Brush,VSteep 16.92 

Pervious Total 16.92 

Impervious Land Use Acres 

Impervious Total 0 

Basin Total 16.92 

Element Flows To: 
Surface lnterflow Groundwater 

4/8/2015 9:57:1 AM 3 



Bypass: No 

GroundWater: No 

Pervious Land Use Acres 
D,Open Brush,Steep 7.54 
D,Open Brush,Fiat 1.8 

Pervious Total 9.34 

Impervious Land Use Acres 
lmpervious,Mod(5-1 0) 7.59 

Impervious Total 59 

Basin Total 16.93 

Element Flows To: 
Surface lnterflow Groundwater 
Vault 1 Vault 1 

sunp1 4/8/2015 9:57:1 AM 4 
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Width: 
Length: 
Depth: 
Discharge Structure 
Riser Height: 
Riser Diameter: 
Notch Type: 
Notch Width: 
Notch Height: 
Orifice 1 Diameter: 
Element Flows To: 
Outlet 1 

245ft. 
30ft. 
11 ft. 

3ft. 
42 in 
Rectangular 
1.440 ft. 
1.927 ft. 
5 in. Elevation:O ft. 

Outlet 2 

Vault Hydraulic Table 

Stage(ft) 
0.0000 
0.1222 
0.2444 
0.3667 
0.4889 
0.6111 
0.7333 
0.8556 
0.9778 
1.1000 
1 
1.3444 
1.4667 

1 
3.3000 

3.5444 

3.9111 

4.1556 

4.4000 

sunp1 

Area(ac) 
0.168 
0.168 
0.168 
0.168 

168 
0.168 
0.168 
0.168 
0.1 

168 
0.168 

1 
1 

0.168 
0.168 

168 
0.168 

Volume(ac-ft) 
0.000 
0.020 
0.041 
0.061 
0.082 
0.103 
0.1 
0.144 
0.1 

1 

0.247 

0.680 
0.701 

1 

Discharge(cfs) lnfilt(cfs) 
0.000 0.000 
0.229 0.000 

0.397 
0.459 
0.513 
0.562 
0.607 
0.649 

10 

43.77 
49.95 
56.50 

70.66 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 

0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

4/8/2015 9:57:13 AM 6 



4.5222 0.168 0.763 78.24 0.000 
4.6444 0.168 0.783 86.12 0.000 
4.7667 0.168 0.804 94.30 0.000 
4.8889 0.168 0.824 102.7 0.000 
5.0111 0.168 0.845 111.5 0.000 
5.1333 0.168 0.866 120.5 0.000 
5.2556 0.168 0.886 129.8 0.000 
5.3778 0.168 0.907 139.3 0.000 
5.5000 0.168 0.928 149.1 0.000 
5.6222 0.168 0.948 159.1 0.000 
5.7444 0.168 0.969 169.3 0.000 
5.8667 0.168 0.989 179.8 0.000 
5.9889 0.168 1.010 190.5 0.000 
6.1111 0.168 1.031 201.5 0.000 
6.2333 0.168 1.051 212.6 0.000 
6.3556 0.168 1.072 224.0 0.000 
6.4778 0.168 1.093 235.5 0.000 
6.6000 0.168 1.113 247.3 0.000 
6.7222 0.168 1.134 259.3 0.000 
6.8444 0.168 1.154 271.4 0.000 
6.9667 0.168 1.175 283.8 0.000 
7.0889 0.168 1.196 296.4 0.000 
7.2111 0.168 1.216 309.1 0.000 

0.168 1 322.0 0.000 
7.4556 0.168 1 0.000 
7.5778 0.168 1.278 348.5 0.000 
7.7000 0.168 1.299 361.9 0.000 

0.168 1. 9 375.6 0.000 
0.168 1.340 389.4 0.000 
0.168 1.361 403.4 0.000 
0.168 1.381 41 0.000 

168 1 1.9 0.000 
0.168 1 446.4 0.000 
0.168 1 461.1 0.000 

8.6778 0.168 1 475.9 0.000 
8.8000 168 1 490.9 0.000 

1 1 0.000 
1 1 0.000 
1 1 0.000 
1 1 
1 1 
1 1 
1 1 
1 1 

9.9000 168 1 0.000 
1 0.168 1 649.2 0.000 
10.1 0.168 1 665.8 0.000 
1 1 1 0.000 
1 1 1 
1 1 1 
1 1 1 733.8 0.000 
1 1 1.814 1.1 0.000 
1 168 1 768.6 0.000 
11.000 0.168 1 786.2 0.000 
11.1 0.168 1.876 804.0 0.000 
11.244 0.000 0.000 821.9 0.000 
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Predeveloped Landuse Totals for POC #1 
Total Pervious Area: 16.92 
Total Impervious Area: 0 

Mitigated Landuse Totals for #1 
Total Pervious Area: 9.34 
Total Impervious Area: 7.59 

rv1ethod: Cunnane 

Flow Frequency Return Periods for Predeveloped. #1 
Return Period Flow(cfs) 
2 year 9.837104 
5 year 12 4 
10 1 

year 
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The Facility PASSED 

Flow(cfs) Predev Mit Percentage Pass/Fail 
0.9837 3616 3438 95 Pass 
1.1313 3266 2962 90 Pass 
1.2789 2940 2594 88 Pass 
1.4265 2638 2262 85 Pass 
1.5741 2394 1977 82 Pass 
1.7217 2173 1745 80 Pass 
1.8693 1978 1547 78 Pass 
2.0169 1820 1389 76 Pass 
2.1645 1683 1232 73 Pass 
2.3121 1553 1108 71 Pass 
2.4597 1421 1028 72 Pass 
2.6073 1305 942 Pass 
2.7549 1205 857 71 Pass 
2.9025. 1107 780 70 Pass 
3.0501 1030 709 68 Pass 

1977 958 657 68 Pass 
3.3453 895 610 68 Pass 
3.4929 826 556 67 Pass 
3.6405 757 511 67 Pass 
~ 7AA1 711 463 A.r::. Pass v.t vv 1 vv 

3.9357 664 429 64 
4.0833 602 397 65 Pass 
4.2309 562 365 64 Pass 
4.3785 520 65 Pass 
4.5261 318 64 
4.6737 466 62 Pass 

14 
4.9690 398 254 63 

60 

198 59 
191 
1 
1 Pass 
1 
1 
1 
119 

216 111 51 
1 

6.8878 196 1 51 Pass 
7.0354 183 50 Pass 

1 1 
1 
1 
146 68 46 
1 

0 1 
8.0686 1 61 50 Pass 

162 118 58 49 
8.3638 112 54 48 Pass 
8.5114 106 47 Pass 
8.6590 100 45 
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Drawdown Time Results 
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Total of 0 changes have been made. 

No PERLND changes have been made. 

No IMPLND changes have been made. 
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RUN 

GLOBAL 
WWHM4 
START 

model simulation 
1949 10 01 

RUN INTERP 
RESUME 

END GLOBAL 

FILES 

OUTPUT LEVEL 
0 RUN 1 

END 2006 09 30 
3 0 

UNIT SYSTEM 1 

<File> <Un# <-----------File Name------------------------------>*** 
<-ID-> 
WDM 
MESSU 

END FILES 

6 
25 
27 

8 
30 

OPN SEQUENCE 

sunp1.wdm 
Mitsunp1.MES 
Mitsunp1.L61 
Mitsunp1.L62 
POCsunp11.dat 

INGRP 
PERLND 
PERLND 
IMPLND 
RCHRES 
COPY 

INDELT 00:15 
43 
41 

2 
1 
1 

COPY 01 
DISPLY 

END INGRP 
END OPN SEQUENCE 
DISPLY 

DISPLY-INFOl 
# - #<--- -Title 
1 Vault 1 

END DISPLY-INF01 

COPY 
TIMESERIES 

# # NPT 
1 1 

501 1 
END TIMESERIES 

END 
GENER 

OPCODE 
# 

END 

# # 

NfVIN 
1 
1 

* * 

* 
END PARM 

END GENER 
PERLND 

GEN-INFO 
<PLS >< --Name 
# # 

* 

D, 
41 D, 

Brush 
Brush, Flat 

END GEN-INFO 
** Section PWATER* * 

ACTIVITY 

>NBLKS 

1 

<PLS > **** ******* Active 
# - # ATMP SNOW PWAT SED PST 

43 0 0 0 0 
4 0 0 0 0 

END ACTIVITY 

-> **TRAN PIVL DIGl FILl PYR 

1 

PWG 
0 
0 

MP.X 1 

in out 

1 7 
0 
0 

*** 

* 

** ************** ****** 
PQAL MSTL PEST NITR PHOS 

0 0 0 0 0 
0 0 0 0 0 

4/8/2015 9:57:43 AM 

*** 

**** 
TRAC 

0 
0 

FIL2 YRND 
0 

** 
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PRINT-INFO 
<PLS ***************** Print- ***************************** 
# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC 

43 0 0 4 0 0 0 0 0 0 0 0 0 
41 0 0 4 0 0 0 0 0 0 0 0 0 

END PRINT-INFO 

PWAT-PARM1 
<PLS PWATER variable monthly parameter value flags *** 
# - # CSNO RTOP UZFG vcs vuz VNN VIFW VIRC VLE INFC 

43 0 0 0 1 0 0 0 0 1 0 
41 0 0 0 1 0 0 0 0 1 0 

END PWAT-PARM1 

PWAT-PARM2 
<PLS PWATER input info: Part *** 
# # ***FOREST LZSN INFILT LSUR SLSUR 

43 0 4 0.025 00 0.15 
41 0 4. 0.04 400 0.05 

END PWAT-PARM2 

PWAT-PARM3 
<PLS > PWATER info: Part 3 *** 
# - # ***PETMAX PETMIN INFEXP INFILD DEEPFR 

43 40 
41 40 

END PWAT-PARM3 
PWAT-PARM4 

<PLS > PWATER 
# # CEPSC 

0 
41 0 

END PWAT~PARM4 
MON-LZETPARM 

<PLS PWATER 
# # JAN FEB MAR 
3 0.4 0.4 0. 

0. 0. 
END MON-LZETPARM 
MON-INTERCEP 

<PLS PWATER 
# # JAN FEB MAR 

4 0 0. 0. 
41 0 0. 0. 

END MON -- INTERCEP 

# # 
4 0 
41 0 

END PWAT-STATE1 

END PERLND 

IMPLND 
GEN-INFO 

<PLS ----- -Name-
# 

35 
35 

UZSN 
0.45 
0.8 

info: 
APR MAY 
0.5 0.55 
0. 0 

info: 
APR MAY 

0.12 0.12 
0. 0. 

0 

4 

4 
NSUR 
0. 5 
0. 

Part 
JUN 

0.55 
0. 

Part 
JUN 

0.12 
0.12 

0.045 
0.08 

JUL 
0 5 

3 
JUL 

0. 
0. 

Unit systems 
t
in out 

Mod ( 10) 1 1 1 
END GEN-INFO 
*** Section IWATER** 

2 

Tl\TrnT:1T .. 7 
.L.l\J .L J:' vv 

0.6 
1 

AUG 
0.55 
0 55 

AUG 
0. 
0. 

0 
0 

0 
0 

IRC 
0.4 
0.7 

*** 
SEP OCT 

0.55 0. 
0 0 

* * 
SEP OCT 

0. 0. 
0. 0. 

Printer * * 
Metr *** 

* 
7 0 

HWT *** 
0 
0 

KVARY 
0.8 
0.8 

BASETP 
0.03 
0.03 

LZETP 
0 
0 

NOV DEC 
0. 5 0 

NOV DEC 
0 0. 
0. 0. 

1 

********** ** Active Sections * ************* ** *** **** * 
# ATMP SNOW IWAT SLD IWG IQAL ** 

0 0 0 0 0 
END ACTIVITY 

4/8/2015 9:57:43 AM 

PIVL PYR 
********* 

1 9 
1 9 

AGWRC 
0.955 
0.955 

AGWETP 

* 
*** 

*** 

* 

0 
0 

0.01 
0.0 

17 



PRINT-INFO 
<ILS > ******** Print- ******** PIVL PYR 
# # ATMP SNOW IWAT SLD IWG IQAL ********* 
2 0 0 4 0 0 0 1 

END PRINT-INFO 

IWAT-PARM1 
<PLS > IWATER variable monthly parameter value 
# - # CSNO RTOP VRS VNN RTLI *** 
2 0 0 0 0 0 

END IWAT-PARM1 

IWAT-PARM2 
<PLS > 
# # *** 

END IWAT-PARM2 

IWAT-PARM3 

IWATER input info 
LSUR SLSUR 

100 0.1 

Part 2 
NSUR 

0.1 

<PLS > IWATER input info: Part 3 
# - # ***PETMAX PETMIN 
2 0 0 

END IWAT-PARM3 

RETSC 
0.09 

*** 

*** 

IWAT-STATE1 
<PLS ** 
# - # *** 

Initial conditions at start of simulation 
RETS SURS 

2 0 0 
END IWAT-STATE1 

END IMPLND 

SCHEMATIC 
-Source < -Area- Target 

<Name # 

PERLND 
PERLND 
PERLND 
PERLND 
IMPLND 

1*** 

* ****Rout 
PERLND 
PERLND 41 
HJIPLND 
PERLND 
PERLND 
RCHRES 
END SCHEMATIC 

NETWORK 

* 

-Volume -Member-
<Name> # <Name> # 

01 OUTPUT MEAN 1 

> 
END NETWORK 

RCHRES 
GEN-INFO 

RCHRES 

1 
END GEN-INFO 

:tJame 

factor-

7. 
7.54 

. 8 
7.5 

7. 

Nexits 
>< 

1 

Unit 
T-

<Name 

RCHRES 
RCHRES 
RCHRES 
RCHRES 

COPY 

in out 

# 

1 
1 
1 

1 

01 

vol 
# 
1 

4/8/2015 9:57:43 AM 

*** 

fVIBLK *** 
Tbl# ** 

5 

-Member ** 
<Name # # *** 

INPUT TIMSER 1 

LKFG 

0 

* 

*** 
*** 
** 



*** Section RCHRES*** 

ACTIVITY 
<PLS > ************* Active Sections ***************************** 
# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG *** 
1 1 0 0 0 0 0 0 0 0 0 

END ACTIVITY 

PRINT-INFO 
<PLS > ***************** Print-flags ******************* PIVL 
# # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB PIVL 
1 4 0 0 0 0 0 0 0 0 0 1 

END PRINT-INFO 

HYDR-PARM1 
RCHRES for each HYDR Section 

PYR 
PYR 

9 
********* 

*** 
# # VC A1 A2 A3 ODFVFG for each *** ODGTFG for each FUNCT for each 

FG FG FG 
* * * 

1 0 1 0 
END HYDR-PARM1 

HYDR-PARM2 
# - # FTABNO 

<-

1 
END HYDR-PARM2 
HYDR-INIT 

>< 
1 

FG possible 
* * * * 
0 4 0 0 

LEN 

0.01 

exit *** exit 
* * * * * * * *** 
0 0 0 0 0 0 0 2 

DELTH STCOR KS DB50 
><---

0.0 0.0 0.5 0.0 

RCHRES Initial conditions each HYDR section 
# - # *** VOL 

** ac-ft 
- > 

1 0 
END HYDR-INIT 

END RCHRES 

SPEC-ACTIONS 
END 
FTABLES 

FTABLE 1 
92 4 

.100000 
1. 2222 

68888 
2.811111 
2 3 3 

055 
.177778 

sunp1 

0.16873 
0.16873 
0.16 733 
0.1 87 3 
0.168733 

Initial value 
for each 

<---><-
4.0 

Volume 
) 

0.000000 

n n n n v.v v.v 

0 926 5 
.08945 

2 0 
.. 42 1 

16.5531 

of CO LIND 
exit 

0.0 0 n v 

Initial value 
for each 

*** < -><-
0.0 0.0 

Travel Time* * 
(Minutes)*** 

0.0 

4/8/2015 9:57:43 AM 

of 

0 0 

exit 

*** 
*** 

*** 

-> 
0.0 
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3. 00000 
.422222 

3.544444 
3.666667 
3.788889 
3.911111 
4.033333 
4.155556 
4.277778 
4.400000 
4.522222 
4.644444 
4.766667 

.888889 
5.011111 
5 13333 
5.255556 
5 377778 
5 500000 

.622222 

.744444 
5.866667 
5. 8888 
6.111111 
6.2 333 

.355556 

.477778 

.600000 
6.72222 
6.844444 
6.96 67 
7.08888 

0.168733 
0.168733 
0.168733 
0.168733 
0.168733 
0.168733 
0.16873 
0.168733 
0.168733 
0.1687 
0.16873 
0.168733 
0 168733 
0.168733 
0.168733 
0.16873 
0.16873 
0.168733 
0.1 873 
0.16873 
0.168733 
0.168733 
0.16873 
0 168 
0.16873 
0.16873 
0.168733 
0.16873 
0. 87 
0.16873 

END FTABLE 1 
END FTABLES 

EXT SOURCES 
<-Volume <Member> 

sunp1 

0.556818 
0.577441 
0.598064 
0.618687 
0.639310 
0.659933 
0.680556 
0.701178 
0.721801 
0.742424 
0.763047 
0.783670 
0.80429 
0.824916 
0.845539 
0.866162 
0.886785 
0.907407 
0.928030 
0.948653 
0.969276 
0.98 8 
1.010522 
1.031145 

1 137 
23.39405 
27.75722 
32.63925 
37.98964 
43.77032 
49.95122 
56.50784 
63.41968 
70.66927 
78.24152 
86.12317 
94.30248 
102.7690 
111.5132 
120.5265 
129.8011 
139 3299 
149.1062 
159.123 
16 37 

7 .8609 
90.5700 
01.4999 
12.6461 
24 004 

235 5715 
247 3430 
259.3156 

71.48 0 
83 851 
96.4079 

74 
664 

71 . 357 
733.8443 

1 
9 

948 
.0495 

--Mult-->Tran -Target 

4/8/2015 9:57:43 AM 

<- -Member-> *** 
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<Name> # <Name> # tern strg<-factor->strg 
WDM 2 PREC ENGL 1 
WDM 2 PREC ENGL 1 
WDM 1 EVAP ENGL 1 
WDM 1 EVAP ENGL 1 

END EXT SOURCES 

EXT TARGETS 
-Volume- -Grp> <-Member->< -Mult ->Tran 

<Name> # <Name> # #<-factor->strg 
RCHRES 1 HYDR RO 1 1 1 
RCHRES HYDR STAGE 1 1 1 
COPY 1 OUTPUT MEAN 1 1 48.4 
COPY 501 OUTPUT MEAN 1 1 48 4 
END EXT TARGETS 

MASS-LINK 
<Volume 
<Name> 

MASS LINK 

Grp> <-Member-><--Mult--> 
<Name> # #<-factor-> 

2 
PERLND PWATER 

END MASS LINK 

MASS-LINK 
PERLND PWATER 

END MASS-LINK 

MASS LINK 
IMPLND IWATER 

END MASS-LINK 

MASS LINK 
PERLND PWATER 

END MASS-LINK 

MASS LINK 

END MASS-LINK 

MASS-LINK 
IMPLND I WATER 

END MASS-LINK 

RCHRES ROFLOW 
END MASS-LINK 

SURO 
2 

3 
IFWO 

5 
SURO 

5 

12 
SURO 

15 
SURO 
1 

16 

0.083333 

0.083333 

0 08 33 

0.0833 

0.08 

<Name> # 
PERLND 1 
IMPLND 1 
PERLND 1 
IMPLND 1 

<-Volume-> 
<Name> # 
WDM 1004 
WDM 1005 
WDM 701 
WDM 801 

<Target> 
<Name> 

RCHRES 

RCHRES 

RCHRES 

COPY 
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# <Name> # # *** 
999 EXTNL PREC 
999 EXTNL PREC 
999 EXTNL PETINP 
999 EXTNL PETINP 

<Member> Tgap Amd *** 
<Name> tern strg strg*** 
FLOW ENGL REPL 
STAG ENGL REPL 
FLOW ENGL REPL 
FLOW ENGL REPL 

<-Grp> <-Member->*** 
<Name> # #*** 

INFLOW IVOL 

INFLOW IVOL 

INFLOW IVOL 

INPUT MEAN 

INPUT 

INPUT MEAN 

INPUT 

21 



4/8/2015 9:57:43 AM 22 



4/8/2015 9:57:43 AM 23 



This program and accompanying documentation are provided 'as-is' without warranty of any kind ....... ,~ 
entire risk regarding the performance and results of this program is assumed by End User. Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation. In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages. Software Copyright© by : Clear Creek Solutions, Inc. 2005-2013; All 
Rights Reserved. 

Clear Creek Solutions, Inc. 
6200 Capitol Blvd. Ste F 
Olympia, WA. 98501 
Toll Free 1 (866)943-0304 
Local (360)943-0304 
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DRAW N BY: TIH 

DATE: 08/27/14 

RE VISED: 01 / 15/ 15 

W.O. # : 2950-5 

E'ut.iedioGREEN CART~l DGE MEC•.t. FILTER 
35 SQUARE FEET MEDIA SURF ·: E AREA 

ELEVATION VIEW 

PREPARED BY, 

NAP 

I 

810-7 PROPRIF:TARY BIOTREATMENT 

TYPICAL SECTION DETAIL 
,, · : 

PREPARED FQR, 

NAP --
-
~ --
-

LEGEND 
TRACT BOUNDARY 

DRAINAGE MANAGEMENT AREA (DMA) BOUNDARY 

NOT A PART 

DIRECTION OF SURFACE FLOW (ONSITE) 

DIRECTION OF SURFACE FLOW (OFFSITE) 

PROPOSED STORM DRAIN AND FLOW 

DMA/AREA (AC) 

PROPOSED CATCH BASIN WITH BMPS 

S 1 STORM DRAIN SYSTEM STENCILING/SIGNAGE 

SUBSURFACE DETENTION VAULT 

LANDSCAPE AREAS (PRIVATE) WITH BMP's 

54 SITE DESIGN & LANDSCAPE PLANNING, 

EFFICIENT IRRIGATION SYSTEM 

LANDSCAPE SLOPES (PRIVATE) WITH BMP's 

54 SITE DESIGN & LANDSCAPE PLANNING, 

EFFICIENT IRRIGATION SYSTEM 

55 PROTECT SLOPES 

S 12 HILLSIDE LANDSCAPING 

BIO- 1 BIORITENTION WITH UNDERDRAINS 

MISC-1 PLANTING/SOIL MEDIA 

MISC-2 AMENDED SOIL 

BI0- 7 PROPRIETARY BIOTREATMENT 

(i) POINT OF COMPLIANCE/DISCHARGE POINT 

810 1 8{QR£T[NTION WITH UNDERDRAIN 
TYPICAL SECTION DETAIL 

N.r.s 

"SUNPOINTE"- VTTM 7 7433 

• 

HUNSAKER & ASSOCIATES EULAND CAPITAL ENTERPRISES, LLC. APN 637-077-007 TO 637-071-036 
LOCATED SOUTH OF AVENIDA DEL CABALLOS 

AND CHARREADAS 

CONCEPTUAL 
WQMP 

SITE PLAN 
IRVINE, INC. 

PLANNING • ENQNEERING • SURVEYING 
Pt-t(949)58l-1010 fX:(I)('J)583-07S9 

59 HONEYFLO YIER 
IR NE, CA 92620 

TELEPHONL (949) 293-2246 CITY OF LAGUNA NIGUEL, CA 
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