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INTRODUCTION 

A: PROJECT LOCATION 

The project site is located on the east side of Euclid Avenue, south of Eucalyptus Avenue 
and north of Merrill A venue in the City of Ontario, California. Please see next page for 
vicinity map. 

B: STUDY PURPOSE 

The purpose of this study is to determine 25-year and 100-year, existing and proposed 
condition peak flow rates from the project site. 

C: PROJECT STAFF: 

Thienes Engineering staff involved in this study include: 

Reinhard Stenzel 
Ricky Hwa 
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DISCUSSION 

The project site encompasses approximately 84.05 acres. Proposed improvements to the 
site include eight industrial buildings ranging from 37,770 square feet to 588,353 square 
feet. There will be a truck yard adjacent to each building and vehicle parking lots 
scattered throughout the project site. Proposed landscaping will be along the site's 
property lines and scattered throughout the site. Public storm drains will be constructed in 
Eucalyptus Avenue (to intercept northerly street flow prior to entering the site), Euclid 
A venue (per master drainage plan, fronting the site), Merrill A venue ( also per master 
drainage plan and fronting the site), and Euclid A venue south of Merrill A venue 
( discharging to existing earthen channel). 

Master Plan Hydrology 

Per the City of Ontario's Master Plan of Drainage dated March 2012 by Hunsaker & 
Associates, the project site is tabled to a proposed Master Plan storm drain in Merrill 
Avenue (MERL-XIV-1), a 9.5ft by 9.5ft reinforced concrete box tributary to an existing 
earthen channel adjacent to Euclid A venue south of Merrill A venue. 

Although the project site will construct the above mentioned Master Plan storm drains, 
the ultimate discharge location downstream in Euclid A venue is currently not fully 
improved. The existing earthen channel adjacent to Euclid A venue does not have the 
capacity to convey Master Plan peak flow rates. Therefore, proposed condition discharge 
from the project site to Euclid Avenue via proposed Master Plan storm drains will be 
limited to existing condition 25-year runoffs from the site, with the difference between 
existing condition 25-year runoff and proposed condition 100-year runoff detained onsite. 

Please see Appendix "A" for the City's Master Plan of Drainage and other pertinent 
reference materials. 

Existing Condition 

The project site is currently an open agricultural lot. The southeast portion of the site 
(Nodes 100-201, 9.60 acres) surface drains southerly to a dirt swale adjacent to Merrill 
Avenue, then westerly to a set of four corrugated steel pipes, then southerly to an earthen 
channel adjacent to Euclid Avenue. The 25-year and 100-year existing condition peak 
flow rates from this area are approximately 6.2 cfs and 11.6 cfs, respectively. 

The remainder of the project site (Nodes 200-234, 74.45 acres) surface drains southerly 
to an onsite detention basin, then further south to the dirt swale adjacent to Merrill 
Avenue via a concrete spillway (at Node 234). Likewise, runoff is then conveyed 
westerly to the set of four corrugated steel pipes, then southerly to the earthen channel 
adjacent to Euclid Avenue. The 25-year and 100-year existing condition peak flow rates 
from this area are approximately 73.4 cfs and 114.0 cfs, respectively. 



The total existing condition 25-year and 100-year peak flow rates from the project site are 
approximately 79.6 cfs and 125.6 cfs, respectively. 

See Appendix "B" for existing condition hydrology calculations and Appendix "D" for 
existing condition hydrology map. 

Proposed Condition 

In general, proposed condition runoff from the project site will surface drain to proposed 
catch basin throughout the site. B.M.P. flows tributary to each catch basin will be conveyed 
via proposed storm drains from the catch basin to a Debris Separating Baffle Box 
(D.S.B.B.) for pre-treatment, then to a set of 96-inch C.M.P.'s for main water quality 
treatment. Once water quality volume has been met, when the 96-inch C.M.P.'s are full, 
higher flows at the catch basins will be conveyed away from the project site via a larger 
onsite storm drain system. The proposed onsite storm drain system will be sufficiently 
sized to limit proposed condition project site discharge to less than existing condition 25-
year discharge. Flows beyond the allowable rate will be forced to temporarily detain above 
ground in the proposed truck yards throughout the site, and then slowly released via the 
proposed onsite storm drain at a rate below the existing condition 25-year discharge. See 
"Detention Analysis" section below for more details regarding detention in truck yards. 

The proposed Building 8, Building 7, their southerly truck yards, westerly and northerly 
parking lots (Nodes 100-112, 8 .20 acres) drain to catch basins in the truck yards. Runoff is 
then conveyed westerly via a proposed onsite storm drain south of the proposed buildings. 

The proposed onsite storm drain will then traverse southerly in the drive aisle west of 
Building 1 and Building 2, ultimately discharging to the proposed Merrill A venue storm 
drain, which will drain westerly to the proposed Euclid A venue storm drain. The proposed 
onsite storm drain will also accept onsite runoffs at Node 122 (Building 6, 1.55 acres), 
Node 206 (north half of Building 1, 12.70 acres), Node 212 (Building 5, 3.00 acres), Node 
222 (Building 4, 4.55 acres), Node 308 (south half of Building 1, 8.65 acres), Node 324 
(parking lots west of Buildings 4-6, 4.00 acres), Node 414 (north half of Building 2, 18.20 
acres), Node 423 (Building 3, 9.10 acres), and Node 505 (south half of Building 2, 11.65 
acres). 

The total proposed condition 25-year and 100-year peak flow rates from the project site 
(Nodes 100-505, 81.60 acres) tributary to the proposed Merrill Avenue storm drain, via the 
proposed onsite storm drain system, are approximately 162.8 cfs and 202.1 cfs, 
respectively. 

The landscape area west of Building 3 (Nodes 640-641, 0.80 acres) will surface drain 
westerly to Euclid Avenue. The project site's southerly driveway (Nodes 620-621, 0.35 
acres), south-westerly landscape areas (Nodes 630-631, 0.30 acres) and south-easterly 
landscape areas (Nodes 610-611, 0.85 acres and Nodes 600-601, 0.15 acres) fronting 



Merrill A venue will surface drain southerly to Merrill A venue. These surface draining 
runoffs will be intercepted by proposed street catch basins and conveyed to the proposed 
Merrill A venue storm drain via storm drain laterals. The total proposed condition 25-year 
and 100-year surface flows from the aforementioned site's frontage (at Nodes 601, 611, 
621, 631 and 641) are approximately 6.4 cfs (0.4 cfs at Node 601 + 1. 7 cfs at Node 611 + 
1.1 cfs at Node 621 + 0.9 cfs at Node 631 + 2.3 cfs at Node 641) and 8. 7 cfs (0.5 + 2.4 + 
1.4 + 1.2 + 3.2), respectively. 

The total proposed condition 25-year and 100-year runoffs from the entire project site 
(84.05 acres) tributary to the proposed Merrill Avenue storm drain, via onsite storm drain 
(81.60 acres) and surface flows to the street (2.45 acres), are approximately 169.2 cfs and 
210.8 cfs. 

See Appendix "B" for proposed condition hydrology calculations and Appendix "D" for 
proposed condition hydrology map. 

Detention Analysis 

As previously mentioned, proposed condition discharge to the Merrill A venue storm drain 
from the project site will be limited to existing condition 25-year runoff. Proposed onsite 
truck yards will be utilized to detain the difference between existing condition 25-year 
runoff and proposed condition 100-year runoff. 

See Appendix "C" for detention calculations for each onsite truck yard. The following is a 
summary of required detention volume and post-detention 100-year discharge for each 
truck yard. 

Truck Yard Node Area Volume Ponding QlO0 QlO0 
Depth Tributary Discharge 

Building 1 North 205 12.70 ac. 0.635 ac-ft 1.03 ft 38.7 cfs 5.4 cfs 
Building 1 South 307 8.65 ac. 0.314 ac-ft 1.25 ft 27.0 cfs 5.7 cfs 
Building 2 North 413 18.20 ac. 1.291 ac-ft 1.43 ft 39.3 cfs 5.9 cfs 
Building 2 South 504 11.65 ac. 0.547 ac-ft 0.96 ft 28.4 cfs 5.3 cfs 

Building 3 422 9.10 ac. 0.349 ac-ft 1.44 ft 21.7 cfs 5.9 cfs 
Building 4 221 4.55 ac. 0.134 ac-ft 0.94 ft 12.1 cfs 5.2 cfs 
Building 5 211 3.00 ac. 0.085 ac-ft 0.78 ft 8.8 cfs 3.5 cfs 
Building 6 121 1.55 ac. 0.038 ac-ft 0.76 ft 5.8 cfs 2.2 cfs 
Building 7 111 4.50 ac. 0.146 ac-ft 1.36 ft 11.1 cfs 4.0 cfs 
Building 8 101 3.70 ac. 0.112 ac-ft 1.38 ft 9.4 cfs 4.1 cfs 

Total Ql00 Discharge from truck yards= 47.2 cfs 

With onsite detention, the total proposed condition 100-year discharge from the project site 
to Merrill Avenue will be approximately 65.5 cfs (47.2 cfs from truck yards+ 9.6 cfs from 
undetained parking lots, Nodes 300-323 + 8.7 cfs from site's southerly frontage, Nodes 



600-641). This is less than the existing condition 25-year discharge (79.6 cfs) from the site 
to Merrill A venue. 

See the following table for runoffs from the entire project site under existing and proposed 
conditions, for 25-year and 100-year storm events. 

Existing Existing Proposed Proposed Proposed 
25-Year 100-Year 25-Year 100-Year 100-Year 

Without With 
Detention Detention 

Site Runoff 79.6 cfs 125.6 cfs 169.2 cfs 210.8 cfs 65.5 cfs 

Storm drain pipe sizes and hydraulics will be determined during final design phase to limit 
the proposed condition 100-year site discharge to below the existing condition 25-year 
discharge. 

Methodology 

Hydrology calculations were computed using San Bernardino County Rational Method 
program (by AES Software). The soil type is "B" per the San Bernardino County 
Hydrology Manual. The San Bernardino County Small Area Unit Hydrograph Model (also 
by AES Software) was used for detention calculations. See Appendix "A" for reference 
materials. 
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HYDROLOGY CALCULATIONS 



EXISTING CONDITION 
25-YEAR 



EX25A.RES 

RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 

(c) Copyright 1983-2016 Advanced Engineering Software (aes) 
Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by: 

THIENES ENGINEERING, INC. 
14349 FIRESTONE BLVD 
LA MIRADA, CA 90638 

************************** DESCRIPTION OF STUDY************************** 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO * 
* EXISTING CONDITION 25-YEAR * 
* SOUTHEAST PORTION OF SITE (NODES 100-102) * 

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

FILE NAME: W:\3635\EX25A.DAT 
TIME/DATE OF STUDY: 11:16 07/09/2018 

====--=-=--- -::c=.=~======cc::m:====m==-===:t:::=.CI.Cl=...1.=--= 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

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

USER SPECIFIED STORM EVENT(YEAR) = 25.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.8700 

0.6000 

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

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

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

MODEL* 
MANNING 
FACTOR 

(n) 

1 30.0 20.0 0.018/0.018/0.020 0. 67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 
FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE= 21 

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

-=:=-----,--===-==-========= =====:a:==-= --,-r:--=r:::= = 
810.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 

ELEVATION DATA: UPSTREAM(FEET) = 651.20 DOWNSTREAM(FEET) = 641.00 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 24.670 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.483 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

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

NATURAL FAIR COVER 
"OPEN BRUSH" 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA RUNOFF(CFS) 
TOTAL AREA(ACRES) = 

B 4.40 0.61 1.000 66 
LOSS RATE, Fp(INCH/HR) = 0.61 
AREA FRACTION, Ap = 1.000 

3.44 
4.40 PEAK FLOW RATE(CFS) 3.44 

Page 1 
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**************************************************************************** 

FLOW PROCESS FROM NODE 101. 00 TO NODE 102.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 641.00 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) = 470.00 CHANNEL SLOPE= 
CHANNEL FLOW THRU SUBAREA(CFS) = 3.44 
FLOW VELOCITY(FEET/SEC) = 1.67 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 4.69 Tc(MIN.) 29.36 

637.50 
0 . 0074 

MANUAL) 

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1280.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 29.36 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.336 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL ) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" B 5.20 0. 61 1.000 66 

LOSS RATE, Fp (INCH/HR) = 0 . 61 SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AREA(ACRES) = 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 

AREA FRACTION, Ap = 1. 000 
5.20 SUBAREA RUNOFF(CFS) = 3.38 

9.60 AREA-AVERAGED Fm(INCH/HR) 0.61 
0.61 AREA-AVERAGED Ap = 1.00 

9.6 PEAK FLOW RATE(CFS) 6.24 
nn = .:-=:== - = =mr===-=====-= ===== 

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

9.6 
9.60 
0 . 61 

6.24 
..a..:. - .--.:::=~===~ - --=rn-==-==== 

END OF RATIONAL METHOD ANALYSIS 

TC(MIN.) = 29.36 
AREA-AVERAGED Fm(INCH/HR)= 
AREA-AVERAGED Ap = 1.000 

0.61 

= = ====- - - - ===~--==-
-- -----====~=-- --=--= 
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 

(c) Copyright 1983-2016 Advanced Engineering Software (aes) 
Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

THIENES ENGINEERING, INC . 
14349 FIRESTONE BLVD 
LA MIRADA, CA 90638 

************************** DESCRIPTION OF STUDY************************** 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO * 
* EXISTING CONDITION 25-YEAR * 
* REMAINER OF SITE (NODES 200-234) * 

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

FILE NAME: W:\3635\EX25B.DAT 
TIME/DATE OF STUDY: 11:22 07/09/2018 

========== 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
==----=n= ==-==========- ========-== mnnrn=.=::: 

--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT(YEAR) = 25.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.8700 

0.6000 

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

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

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

MODEL* 
MANNING 
FACTOR 

(n) 

1 30.0 20.0 0.018/0.018/0.020 0. 67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

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

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

-- = =--- ~========-==,=-=====,cu::,=======~=====~ 
910.00 INITIAL SUBAREA FLOW-LENGTH(FEET) = 

ELEVATION DATA: UPSTREAM(FEET) = 665.30 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.437 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.352 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

NATURAL FAIR COVER 
"OPEN BRUSH" 
COMMERCIAL 

B 
B 

6.00 
0.10 

Fp 
(INCH/HR) 

0.61 
0.75 

SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA RUNOFF(CFS) 
TOTAL AREA(ACRES) = 

LOSS RATE, Fp ( INCH/HR) = 
AREA FRACTION, Ap = 0.985 

9.59 
6.10 PEAK FLOW RATE(CFS) 

Ap SCS 
(DECIMAL) CN 

1.000 66 
0.100 56 

0.61 

9.59 
Page 1 
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(MIN.) 

26.56 
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**************************************************************************** 
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE= 52 

-------------------------------------------------------------------
>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

-==·===== 
ELEVATION DATA: UPSTREAM(FEET) = 655.30 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) 610.00 CHANNEL SLOPE= 
CHANNEL FLOW THRU SUBAREA(CFS) = 9.59 
FLOW VELOCITY(FEET/SEC) = 2.97 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 3.42 Tc(MIN.) 14.86 

64 6. 50 
0.0144 

MANUAL) 

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1520.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
====-=====--==~======== 

MAINLINE Tc(MIN.) = 14.86 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) 
SUBAREA LOSS RATE DATA(AMC II): 

2.010 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" 
COMMERCIAL 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AREA(ACRES) = 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 

B 
B 

7.40 0.61 
2.55 0.75 

1.000 
0.100 

LOSS 
AREA 
9.95 

RATE, Fp(INCH/HR) = 0.62 
FRACTION, Ap = 0.769 

16.05 
0. 62 

16.0 

SUBAREA RUNOFF(CFS) = 13.74 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.85 
PEAK FLOW RATE(CFS) = 

66 
56 

0.52 

21. 45 

**************************************************************************** 
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 14.86 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) 
SUBAREA LOSS RATE DATA(AMC II): 

-~= :l:1.ll::lla::===-==== 

2.010 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" 
COMMERCIAL 

B 
B 

0.20 0.61 
0.85 0.75 

1.000 
0.100 

SUBAREA AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 

RATE, Fp(INCH/HR) = 0.65 
FRACTION, Ap = 0.271 

SUBAREA AREA(ACRES) = 1.05 
EFFECTIVE AREA(ACRES) = 17.10 
AREA-AVERAGED Fp(INCH/HR) 0.62 
TOTAL AREA(ACRES) = 17.1 

SUBAREA RUNOFF(CFS) = 1.73 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.82 
PEAK FLOW RATE(CFS) = 

66 
56 

0.50 

23.18 

**************************************************************************** 
FLOW PROCESS FROM NODE 202.00 TO NODE 213.00 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.) 14.86 
RAINFALL INTENSITY(INCH/HR) 2.01 
AREA-AVERAGED Fm(INCH/HR) 0.50 
AREA-AVERAGED Fp(INCH/HR) = 0.62 
AREA-AVERAGED Ap = 0.82 
EFFECTIVE STREAM AREA(ACRES) 17.10 
TOTAL STREAM AREA(ACRES) = 17.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 23.18 

**************************************************************************** 
FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS CODE= 21 

-----------------------------------------------------------------
>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
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>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 
- ---=~='"=---======= ====nn=-====--== ===-

700.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 664.50 DOWNSTREAM(FEET) 654.50 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE))**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.771 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.585 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

NATURAL FAIR COVER 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"OPEN BRUSH" B 5.00 0.61 1.000 66 
COMMERCIAL B 0.15 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.974 
SUBAREA RUNOFF(CFS) 9.21 
TOTAL AREA(ACRES) = 5.15 PEAK FLOW RATE(CFS) 9.21 

Tc 
(MIN.) 

22 .69 
9.77 

**************************************************************************** 
FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS CODE= 81 

---------------------------------------------------------------------
>>>>>ADbITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

======-====----=========== 
MAINLINE Tc(MIN.) = 9.77 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) 
SUBAREA LOSS RATE DATA(AMC II): 

=======-======= 

2 .585 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

RESIDENTIAL 
R 0.40 0 .75 

RATE, Fp(INCH/HR) = 0.75 
FRACTION, Ap = 0.700 

0 .700 56 "2 DWELLINGS/ACRE" 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AREA(ACRES) = 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 

LOSS 
AREA 
0.40 SUBAREA RUNOFF(CFS) = 0.74 

5.55 
0 . 62 

5.6 

AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Ap = 0 . 95 

PEAK FLOW RATE(CFS) = 

0.59 

9 . 95 

**************************************************************************** 
FLOW PROCESS FROM NODE 211. 00 TO NODE 212.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 654.50 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) = 680.00 CHANNEL SLOPE= 
CHANNEL FLOW THRU SUBAREA(CFS) = 9.95 
FLOW VELOCITY(FEET/SEC) = 3.03 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 3.74 Tc(MIN.) 13.51 

644.50 
0.0147 

MANUAL) 

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 212.00 = 1380.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 211. 00 TO NODE 212.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
=====l!CIC!i===-=-===·c:===-==---====-- ======,===== 

MAINLINE Tc(MIN.) = 13.51 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.128 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" B 
COMMERCIAL B 

6.30 0.61 
0.20 0.75 

1. 000 
0.100 

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61 
FRACTION, Ap = 0.972 SUBAREA AVERAGE PERVIOUS 

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

AREA 
6.50 

12.05 
0. 62 

12.l 

SUBAREA RUNOFF(CFS) = 8.95 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.96 
PEAK FLOW RATE(CFS) = 

66 
56 

0.60 

16. 62 

**************************************************************************** 
FLOW PROCESS FROM NODE 212.00 TO NODE 213.00 IS CODE= 1 
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>>>>>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.) 13.51 
RAINFALL INTENSITY(INCH/HR) 2.13 
AREA-AVERAGED Fm(INCH/HR) 0.60 
AREA-AVERAGED Fp(INCH/HR) = 0.62 
AREA-AVERAGED Ap = 0.96 
EFFECTIVE STREAM AREA(ACRES) 12.05 
TOTAL STREAM AREA(ACRES) = 12.05 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 16.62 

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

1 23.18 14.86 2.010 0. 62 ( 0. 50) 
2 16.62 13.51 2.128 0. 62 ( 0. 60) 

Ap 

0.82 
0. 96 

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 39.35 13.51 2.128 0.62( 0.54) 0.88 
2 38.53 14.86 2.010 0. 62 ( 0.54) 0.88 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ae 
(ACRES) 

17 .1 
12.1 

Ae 
(ACRES) 

27.6 
29.1 

39.35 Tc(MIN.) = 13.57 
27.60 AREA-AVERAGED Fm(INCH / HR) 
0.62 AREA-AVERAGED Ap = 0.88 

29 .1 

HEADWATER 
NODE 

200.00 
210.00 

HEADWATER 
NODE 

210.00 
200.00 

0.54 
PE~K FLOW RATE(CFS) 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 213.00 1520.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 213.00 TO NODE 213.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 13.51 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) 
SUBAREA LOSS RATE DATA(AMC II): 

2.128 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH / HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" B 3.10 0.61 1.000 66 

LOSS RATE, Fp(INCH/HR) = 0.61 
AREA FRACTION, Ap = 1.000 

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

3.10 SUBAREA RUNOFF(CFS) = 4.22 
30.70 AREA-AVERAGED Fm(INCH/HR) 0.55 

0.62 AREA-AVERAGED Ap = 0.89 
32.2 PEAK FLOW RATE(CFS) = 43.58 

**************************************************************************** 
FLOW PROCESS FROM NODE 213. 00 TO NODE 214.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

====-= - Z..:i- ----=====·= = ,= ==-=-===JCJc:1=---= --====-= 
ELEVATION DATA: UPSTREAM(FEET) = 644.40 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) = 590.00 CHANNEL SLOPE= 
CHANNEL FLOW THRU SUBAREA(CFS) = 43.58 
FLOW VELOCITY(FEET/SEC) = 4 . 17 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 2.36 Tc(MIN.) 15.87 

637.00 
0.0125 

MANUAL) 

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 214.00 = 2110.00 FEET . 

**************************************************************************** 
FLOW PROCF.SS FROM NODE 213.00 TO NODE 214.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
===------==-=·= - -·= = ======~ 

MAINLINE Tc(MIN.) = 15.87 
Page 4 



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

EX25B.RES 
1. 932 

DEVELOPMENT TYPE/ SCS SOIL 
LAND USE GROUP 

AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap 
(DECIMAL) 

NATURAL FAIR COVER 
"OPEN BRUSH" B 7.75 0.61 

RATE, Fp(INCH/HR) = 0.61 
FRACTION, Ap = 1.000 

1.000 

scs 
CN 

66 
LOSS 
AREA 
7.75 SUBAREA RUNOFF(CFS) = 9.19 

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

38.45 
0. 62 

40.0 

AREA-AVERAGED Frn(INCH/HR) 
AREA-AVERAGED Ap = 0.91 

0.56 

PEAK FLOW RATE(CFS) = 47.36 

**************************************************************************** 
FLOW PROCESS FROM NODE 214.00 TO NODE 234.00 IS CODE= 

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

TOTAL NUMBER OF STREAMS= 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
TIME OF CONCENTRATION(MIN.) 15.87 
RAINFALL INTENSITY(INCH/HR) 1.93 
AREA-AVERAGED Fm(INCH/HR) 0.56 
AREA-AVERAGED Fp(INCH/HR) = 0.62 
AREA-AVERAGED Ap = 0.91 
EFFECTIVE STREAM AREA(ACRES) 38.45 
TOTAL STREAM AREA(ACRES) = 40.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 47.36 

1 

**************************************************************************** 
FLOW PROCESS FROM NODE 220.00 TO NODE 221.00 IS CODE= 21 

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

= - ez-=u: ...:.==-=-====---======~m,=====-===•=~=-=-=== 
INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

770.00 
664.20 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.520 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.473 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

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

NATURAL FAIR COVER 
"OPEN BRUSH" B 2.95 0.61 1.000 66 
COMMERCIAL B 0.15 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp (INCH/HR) = 0.61 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.956 
SUBAREA RUNOFF(CFS) 5.26 
TOTAL AREA(ACRES) = 3.10 PEAK FLOW RATE(CFS) 5.26 

655.00 

Tc 
(MIN.) 

24.43 
10.52 

**************************************************************************** 
FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

========-=~=u=-- -
ELEVATION DATA: UPSTREAM(FEET) = 655.00 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) = 520.00 CHANNEL SLOPE= 
CHANNEL FLOW THRU SUBAREA(CFS) = 5.26 
FLOW VELOCITY(FEET/SEC) = 2.46 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 3.52 Tc(MIN.) 14.04 

648.10 
0.0133 

MANUAL) 

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 222.00 = 1290.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
- ---=·====c=::==- --- ~=========-

MAINLINE Tc(MIN.) = 14.04 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.079 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
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LAND USE 
NATURAL FAIR COVER 
"OPEN BRUSH" 
COMMERCIAL 

GROUP 

B 
B 

LOSS 
AREA 

EX25B.RES 
(ACRES) (INCH/HR) (DECIMAL) CN 

2.60 0. 61 1.000 66 
0.25 0.75 0.100 56 

RATE, Fp (INCH/HR) = 0. 62 
FRACTION, Ap = 0.921 

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

2.85 SUBAREA RUNOFF(CFS) = 3.88 
5.95 AREA-AVERAGED Fm{INCH/HR) 0.58 
0.61 AREA-AVERAGED Ap = 0.94 

5.9 PEAK FLOW RATE(CFS) = 8.04 

**************************************************************************** 
FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

===m=========-=== ===== =- =--= m -=- ==== -=r=== ===-=-·=·-- ---------= 
ELEVATION DATA: UPSTREAM(FEET) = 648.10 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) = 740.00 CHANNEL SLOPE= 
CHANNEL FLOW THRU SUBAREA(CFS) = 8.04 
FLOW VELOCITY(FEET/SEC) = 2.32 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 5 . 32 Tc(MIN.) 19.36 

641. 00 
0.0096 

MANUAL) 

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 223.00 = 2030.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
--=--=====.=== ==========-==== 

MAINLINE Tc(MIN.) = 19.36 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1. 715 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" B 5.20 0.61 

RATE, Fp(INCH/HR) = 0.61 
FRACTION, Ap = 1.000 

1. 000 66 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AREA(ACRES) = 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 

LOSS 
AREA 
5.20 SUBAREA RUNOFF(CFS) = 5.15 

11.15 
0.61 

11.1 

AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Ap = 0.97 

PEAK FLOW RATE(CFS) = 

0.59 

11. 24 

**************************************************************************** 
FLOW PROCESS FROM NODE 223.00 TO NODE 224.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

=======================--==----==== -============= = 
ELEVATION DATA: UPSTREAM(FEET) = 641.00 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA{FEET) = 310.00 CHANNEL SLOPE= 
CHANNEL FLOW THRU SUBAREA(CFS) = 11.24 
FLOW VELOCITY(FEET/SEC) = 2.92 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 1.77 Tc(MIN.) 21.13 

637.00 
0.0129 

MANUAL) 

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 224.00 = 2340.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 223.00 TO NODE 224.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<< <<< 
====~ ~ ============== = = =-=-,===-======= 

MAINLINE Tc(MIN.) = 21.13 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1. 627 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AREA(ACRES) = 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 

B 2.90 0.61 1.000 66 
LOSS RATE, Fp(INCH/HR) = 0.61 
AREA FRACTION, Ap = 1.000 
2.90 SUBAREA RUNOFF(CFS) = 2.64 

14.05 AREA-AVERAGED Fm(INCH/HR) 0.60 
0.61 AREA-AVERAGED Ap = 0.97 

14.0 PEAK FLOW RATE(CFS) 13.01 
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**************************************************************************** 
FLOW PROCESS FROM NODE 224.00 TO NODE 234.00 IS CODE= 1 

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

==-===-====m=m=....:-

TOTAL NUMBER OF STREAMS= 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE : 
TIME OF CONCENTRATION(MIN.) 21.13 
RAINFALL INTENSITY(INCH/HR) 1.63 
AREA-AVERAGED Fm(INCH/HR) 0.60 
AREA-AVERAGED Fp(INCH/HR) = 0.61 
AREA-AVERAGED Ap = 0.97 
EFFECTIVE STREAM AREA(ACRES) 14 . 05 
TOTAL STREAM AREA(ACRES) = 14.05 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 13.01 

**************************************************************************** 
FLOW PROCESS FROM NODE 230.00 TO NODE 231.00 IS CODE= 21 

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

-----·-==-=========~==-=====-=---====--=-=-===- ~====== 
850.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 

ELEVATION DATA: UPSTREAM(FEET) = 662.90 DOWNSTREAM(FEET) 655.00 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 35.395 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.194 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

AGRICULTURAL GOOD COVER 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 

"ROW CROPS,STRAIGHT ROW" B 4.55 0.42 1.000 78 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF(CFS) 3.19 
TOTAL AREA(ACRES) = 4.55 PEAK FLOW RATE(CFS) 3.19 

Tc 
(MIN.) 

35.39 

**************************************************************************** 
FLOW PROCESS FROM NODE 231.00 TO NODE 232.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

==============--===-===== 
ELEVATION DATA: UPSTREAM(FEET) = 655.00 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) = 550.00 CHANNEL SLOPE= 
CHANNEL FLOW THRU SUBAREA(CFS) = 3.19 
FLOW VELOCITY(FEET/SEC) = 2.30 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 3.99 Tc(MIN.) 39.39 

647.00 
0.0145 

MANUAL) 

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 232.00 = 1400.00 FEET. 

*******************************************1******************************** 
FLOW PROCESS FROM NODE 231.00 TO NODE 232.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
===·~====-=-=-=-=-=====-=-= 

MAINLINE Tc(MIN.) = 39.39 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.120 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

AGRICULTURAL GOOD COVER 
"ROW CROPS,STRAIGHT ROW" 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AREA(ACRES) = 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 

B 4.20 0.42 1.000 
LOSS 
AREA 
4.20 

RATE, Fp(INCH/HR) = 0.42 
FRACTION, Ap = 1.000 

8.75 
0.42 

8.8 

SUBAREA RUNOFF(CFS) = 2.66 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 1.00 
PEAK FLOW RATE(CFS) = 

78 

0.42 

5.54 

**************************************************************************** 
FLOW PROCESS FROM NODE 232.00 TO NODE 233.00 IS CODE= 52 
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>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

EX25B.RES 

ELEVATION DATA: UPSTREAM(FEET) = 647.00 DOWNSTREAM(FEET) 637.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 970.00 CHANNEL SLOPE= 0.0103 
CHANNEL FLOW THRU SUBAREA(CFS) = 5.54 
FLOW VELOCITY(FEET/SEC) = 2.20 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 7.37 Tc(MIN.) 46.75 
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 233.00 = 2370.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 232.00 TO NODE 233.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 46.75 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.010 
SUBAREA LOSS RATE DATA(AMC II): 

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

AGRICULTURAL GOOD COVER 
"ROW CROPS,STRAIGHT ROW" B 6.25 0.42 1.000 78 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA AREA(ACRES) = 6.25 SUBAREA RUNOFF(CFS) = 3.34 
EFFECTIVE AREA(ACRES) = 15.00 AREA-AVERAGED Frn(INCH/HR) 0.42 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 1.00 
TOTAL AREA(ACRES) = 15.0 PEAK FLOW RATE(CFS) = 8.03 

**************************************************************************** 
FLOW PROCESS FROM NODE 233.00 TO NODE 234.00 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.) 46.75 
RAINFALL INTENSITY(INCH/HR) 1.01 
AREA-AVERAGED Frn(INCH/HR) 0.42 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 1.00 
EFFECTIVE STREAM AREA(ACRES) 15.00 
TOTAL STREAM AREA(ACRES) = 15.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 8.03 

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

1 47.36 15.87 1. 932 0. 62 ( 0 . 56) 
1 45.99 17.24 1. 839 0. 62 ( 0 . 56) 
2 13.01 21.13 1. 627 0. 61 ( 0.60) 
3 8.03 4 6. 75 1.010 0.42( 0 . 42) 

Ap 

0.91 
0.91 
0.97 
1.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 3 STREAMS. 

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

1 66.97 15.87 1.932 0.60( 0. 5 6) 0.93 
2 65.87 17.24 1. 839 0.60( 0.55) 0.93 
3 58.77 21.13 1. 627 0.59( 0.55) 0.94 
4 29.41 4 6. 75 1. 010 0.57( 0.54) 0.94 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ae 
(ACRES) 

38.5 
40.0 
14.0 
15.0 

Ae 
(ACRES) 

54.1 
57.0 
60.8 
69.0 

66.97 Tc(MIN.) = 15.87 
54.10 AREA-AVERAGED Frn(INCH/HR) 
0.60 AREA-AVERAGED Ap = 0.93 

69.0 

1 

HEADWATER 
NODE 

210.00 
200.00 
220.00 
230.00 

HEADWATER 
NODE 

210.00 
200.00 
220.00 
230.00 

0.56 
PEAK FLOW RATE(CFS) 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 234.00 2370.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 234.00 TO NODE 234.00 IS CODE= 81 
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
=-==-===~===========-======= 

MAINLINE Tc(MIN.) = 15.87 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.932 
SUBAREA LOSS RATE DATA(AMC II): 

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

NATURAL FAIR COVER 
"OPEN BRUSH" B 5.40 0.61 1.000 66 

LOSS RATE, Fp(INCH/HR) = 0.61 
AREA FRACTION, Ap = 1.000 
5.40 SUBAREA RUNOFF(CFS) = 6.40 

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

59.50 AREA-AVERAGED Fm(INCH/HR) 0.56 
0.60 AREA-AVERAGED Ap = 0.94 

74.4 PEAK FLOW RATE(CFS) = 73.38 
== ==-== - - =-============--,======= 

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

** PEAK FLOW RATE TABLE ** 
STREAM Q Tc 
NUMBER (CFS) (MIN.) 

1 73.38 15.87 
2 71. 82 17.24 
3 63.70 21.13 
4 31. 33 4 6. 75 

74.4 
59.50 

0. 60 
73.38 

Intensity 
(INCH/HR) 

1.932 
1. 839 
1.627 
1.010 

TC(MIN.) 15.87 
AREA-AVERAGED Fm(INCH/HR)= 
AREA-AVERAGED Ap = 0.940 

Fp(Fm) Ap Ae 
(INCH/HR) (ACRES) 
0.60( 0. 56) 0.94 59.5 
0. 60 ( 0. 56) 0.94 62.4 
0.59( 0. 56) 0.94 66.2 
0.57( 0.54) 0.95 74.4 

===-=----- - =- ===-===r-===--=--==----- = 
===-- - ===----·- ·-====== 

END OF RATIONAL METHOD ANALYSIS 
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* ********* *** ~****************************** *** lt--tY* ** ***** ******~******* * 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
(c) Copyright 1983-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

THIENES ENGINEERING, INC . 
14349 FIRESTONE BLVD 
LA MIRADA, CA 90638 

************************** DESCRIPTION OF STUDY************************** 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO * 
* EXISTING CONDITION 100-YEAR * 
* SOUTHEAST PORTION OF SITE (NODES 100-102) * 

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

FILE NAME: W:\3635\EXlOOA.DAT 
TIME/DATE OF STUDY: 16:53 05/03/2018 

= ========================= 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

----,----== = = 
--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) 0.6000 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.0600 

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

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

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) 
= --= = <---;;;&;--=· -= -= 

MODEL* 
MANNING 
FACTOR 

(n) 

1 30.0 20.0 0.018/0.018/0.020 0. 67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 
FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE= 21 

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

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

810.00 
651.20 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE))**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 24.670 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 1.807 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

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

NATURAL FAIR COVER 
"OPEN BRUSH" 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA RUNOFF(CFS) 
TOTAL AREA(ACRES) = 

B 4.40 0.31 1.000 84 
LOSS RATE, Fp(INCH/HR) = 0.31 
AREA FRACTION, Ap = 1.000 

5.93 
4.40 PEAK FLOW RATE (CFS ) 5 . 93 
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EXlOOA.RES 
**************************************************************************** 

FLOW PROCESS FROM NODE 101 . 00 TO NODE 102.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>> >>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 641.00 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA (FEET) = 470.00 CHANNEL SLOPE= 
CHANNEL FLOW THRU SUBAREA(CFS) = 5.93 
FLOW VELOCITY(FEET / SEC) = 1.90 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 4.13 Tc(MIN.) 28.80 

637.50 
0.0074 

MANUAL) 

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 102.00 = 1280.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 101.00 TO NODE 102.00 IS CODE= 81 

>>> >>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
===--===---===-,===-=·- = ===== 

MAINLINE Tc(MIN.) = 28.80 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 1. 646 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES ) 

Fp 
( INCH / HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" B 5.20 0.31 1.000 84 
SUBAREA AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 

RATE, Fp(INCH/HR) = 0.31 
FRACTION, Ap = 1.000 

SUBAREA AREA(ACRES) = 5.20 
EFFECTIVE AREA(ACRES) = 9.60 
AREA-AVERAGED Fp(INCH/HR) = 0.31 
TOTAL AREA(ACRES) = 9.6 

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

9.6 
9.60 
0.31 
11. 56 

SUBAREA RUNOFF(CFS) = 6.26 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 1.00 
PEAK FLOW RATE(CFS) = 

TC(MIN.) = 28.80 
AREA-AVERAGED Fm(INCH/HR)= 
AREA-AVERAGED Ap = 1.000 

0.31 

11. 56 
_, __ = = 

0.31 

=== = ===-=--=-...... =·-·= -·--===== ===~============ 

END OF RATIONAL METHOD ANALYSIS 
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RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 
(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 

(c) Copyright 1983-2016 Advanced Engineering Software (aes) 
Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

THIENES ENGINEERING, INC . 
14349 FIRESTONE BLVD 
LA MIRADA, CA 90638 

************************** DESCRIPTION OF STUDY************************** 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO * 
* EXISTING CONDITION 100-YEAR * 
* REMAINDER OF SITE (NODES 200-234) * 

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

FILE NAME: W:\3635\EXlOOB.DAT 
TIME/DATE OF STUDY: 10:55 07/09/2018 

-----========, 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

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

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF TN'l'F.NSTTY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.0600 

0.6000 

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

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

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

MODEL* 
MANNING 
FACTOR 

(n) 

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0313 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

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

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

====...:==--==--~---------===-= 
910.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 

ELEVATION DATA: UPSTREAM(FEET) = 665.30 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.437 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.866 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

Fp 
(INCH/HR) (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" B 6.00 0.31 
COMMERCIAL B 0.10 0.42 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.985 
SUBAREA RUNOFF(CFS) 14.07 
TOTAL AREA(ACRES) = 6.10 PEAK FLOW RATE(CFS) 

Page 1 

1.000 
0.100 

14.07 

84 
76 

655.30 

Tc 
(MIN.) 

26. 56 
11. 44 



EXlOOB.RES 

**************************************************************************** 
FLOW PROCESS FROM NODE 201.00 TO NODE 20 2 .00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

=====rm==-~=-=-=-== 
ELEVATION DATA: UPSTREAM(FEET) = 655.30 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) 610.00 CHANNEL SLOPE 
CHANNEL FLOW THRU SUBAREA(CFS) = 14.07 
FLOW VELOCITY (FEET/SEC) = 3.28 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 3.10 Tc(MIN.) 14.54 

646.50 
0.0144 

MANUAL ) 

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 = 1520.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 14.54 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 
SUBAREA LOSS RATE DATA(AMC III): 

2.481 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" 
COMMERCIAL 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AREA(ACRES) = 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 

B 
B 

7.40 0 . 31 
2.55 0.42 

1. 000 
0.100 

LOSS 
AREA 
9.95 

RATE, Fp(INCH / HR) = 0.31 
FRACTION, Ap = 0.769 

16.05 
0.31 

16. 0 

SUBAREA RUNOFF(CFS) = 20. 07 
AREA-AVERAGED F'm(TNCH/HR) 

AREA-AVERAGED Ap = 0.85 
PF:AK F'T,OW RATE (CF8) = 

84 
76 

o.;,n 

32.03 

**************************************************************************** 
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
====-~==-==-========-= '====-=---~=== =====-== - - =-

MAINLINE Tc(MIN.) = 14 . 54 
* 100 YEAR RAINFALL INTENSITY(INCH / HR) 
SUBAREA LOSS RATE DATA (AMC III): 

2.481 

DEVELOPMENT TYPE / SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" B 
COMMERCIAL B 

0.20 0.31 
0.85 0.42 

1. 000 
0.100 

SUBAREA AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 

RATE, Fp(INCH/HR) = 0.34 
FRACTION, Ap = 0.271 

SUBAREA AREA(ACRES) = 1.05 
EFFECTIVE AREA(ACRES) = 17.10 
AREA-AVERAGED Fp(INCH/HR) 0.31 
TOTAL AREA(ACRES) = 17.1 

SUBAREA RUNOFF(CFS) = 2.26 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.82 
PEAK FLOW RATE(CFS) = 

84 
76 

0.25 

34.28 

**************************************************************************** 
FLOW PROCESS FROM NODE 202.00 TO NODE 213.00 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.) 14.54 
RAINFALL INTENSITY(INCH/HR) 2.48 
AREA-AVERAGED Fm(INCH/HR) 0.25 
AREA-AVERAGED Fp(INCH/HR) = 0.31 
AREA-AVERAGED Ap = 0.82 
EFFECTIVE STREAM AREA(ACRES) 17.10 
TOTAL STREAM AREA(ACRES) = 17.10 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 34.28 

** **** #*~ ** **** **** * * **** ** *****~***** ***** **• *~* *****~*****~****** * 
FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS CODE= 21 

>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
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EX100B.RES 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

700.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 664.50 DOWNSTREAM(FEET) 654.50 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.771 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.149 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

NATURAL FAIR COVER 
"OPEN BRUSH" B 5.00 
COMMERCIAL B 0.15 

Fp 
(INCH/HR) 

0.31 
0.42 

SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp ( INCH/HR) = 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.974 
SUBAREA RUNOFF(CFS) 13.21 
TOTAL AREA(ACRES) 5.15 PEAK FLOW RATE(CFS) 

Ap SCS 
(DECIMAL) CN 

1.000 84 
0.100 76 

0.31 

13.21 

FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
-== === -"= = ==-i=;;a---=--== 

MAINLINE Tc(MIN.) = 9.77 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL 

3.149 

Ap SCS 
LAND USE GROUP 

AREA 
(ACRES) 

Fp 
(INCH/HR) (DECIMAL) CN 

RESIDENTIAL 
B 

LOSS 
AREA 
0.40 

0.40 0.42 
RATE, Fp(INCH/HR) = 0.42 
PRAC~TON, Ap = 0.700 

0.700 

SUBAREA RUNOFF(CFS) = 1.03 

76 

Tc 
(MIN.) 

22.69 
9.77 

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

5.55 
0.31 

5.6 

AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Ap = 0.95 

PEAK FLOW RATE(CFS) = 

0.30 

14.23 

FLOW PROCESS FROM NODE 211. 00 TO NODE 212.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 654.50 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) 680.00 CHANNEL SLOPE 
CHANNEL FLOW THRU SUBAREA(CFS) = 14.23 
FLOW VELOCITY(FEET/SEC) = 3.32 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 3.41 Tc(MIN.) 13.19 

644.50 
0.0147 

MANUAL) 

LONGEST FLOWPATH FROM NODE 210.00 TO NODE 212.00 = 1380.00 FEET . 

FLOW PROCESS FROM NODE 211. 00 TO NODE 212.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
=====.c::========== 

MAINLINE Tc(MIN.) = 13.19 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 
SUBAREA LOSS RATE DATA(AMC III): 

2.631 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" B 
COMMERCIAL B 

6.30 , 0.31 
0.20 0.42 

1.000 
0.100 

SUBAREA AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 

RATE, Fp(INCH/HR) = 0.31 
FRACTION, Ap = 0.972 

SUBAREA AREA(ACRES) = 6.50 
EFFECTIVE AREA(ACRES) = 12.05 
AREA-AVERAGED Fp(INCH/HR) = 0.31 
TOTAL AREA(ACRES) = 12.1 

SUBAREA RUNOFF(CFS) = 13.64 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.96 
PEAK FLOW RATE(CFS) = 

FLOW PROCESS FROM NODE 212.00 TO NODE 213.00 IS CODE= 

Page 3 
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84 
76 

0.30 

25.28 
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>>>>>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.) 13.19 
RAINFALL INTENSITY(INCH/HR) 2.63 
AREA-AVERAGED Fm(INCH/HR) 0.30 
AREA-AVERAGED Fp(INCH/HR) = 0.31 
AREA-AVERAGED Ap = 0.96 
EFFECTIVE STREAM AREA(ACRES) 12 . 05 
TOTAL STREAM AREA(ACRES) = 12.05 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 25.28 

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

1 34.28 14.54 2.481 0.31( 0.25) 
2 25.28 13.19 2.631 0.31( 0.30) 

Ap 

0.82 
0. 96 

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 58.47 13.19 2.631 0. 31 ( 0.27) 0.88 
2 57.94 14.54 2.481 0. 31 ( 0.27) 0.88 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ae 
(ACRES) 

17.1 
12.1 

Ae 
(ACRES) 

27.6 
29.1 

58.47 Tc(MIN.) = 13.19 
27.56 AREA-AVERAGED Fm(INCH/HR) 
0.31 AREA-AVERAGED Ap = 0.88 

29.1 

HEADWATER 
NODE 

200.00 
210.00 

HEADWATER 
NODE 

210.00 
200.00 

0.27 
PEAK FLOW Rl\TE(CFS) 
EFFECTIVE AREA(ACRES) = 
~RE~-~VERZ\GED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 213.00 1520.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 213.00 TO NODE 213.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
= ====-- =-TTT7= = =========-

MAINLINE Tc(MIN.) = 13.19 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.631 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AREA(ACRES) = 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 

B 3.10 0.31 1.000 
LOSS 
AREA 
3.10 

RATE, Fp(INCH/HR) = 0.31 
FRACTION, Ap = 1.000 

30.66 
0.31 

32.2 

SUBAREA RUNOFF(CFS) = 6.48 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.89 
PEAK FLOW RATE(CFS) = 

84 

0.28 

64.95 

**************************************************************************** 
FLOW PROCESS FROM NODE 213.00 TO NODE 214.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

--=======.~ ===================== ==== 
ELEVATION DATA: UPSTREAM(FEET) = 644.40 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) = 590.00 CHANNEL SLOPE 
CHANNEL FLOW THRU SUBAREA(CFS) = 64.95 
FLOW VELOCITY(FEET/SEC) = 4.68 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 2.10 Tc(MIN.) 15.29 

637.00 
0.0125 

MANUAL) 

LONGEST FLOWPATH FROM NODE 200.00 TO NODE 214.00 = 2110.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 213. 00 TO NODE 214.00 IS CODE= 81 

>>>>>ADDT~TON OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 15 . 29 
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* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2. 408 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL 
LAND USE GROUP 

AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap 
(DECIMAL) 

NATURAL FAIR COVER 
"OPEN BRUSH" B 

LOSS 
AREA 
7.75 

7.75 0.31 
RATE, Fp(INCH/HR) = 0.31 
FRACTION, Ap = 1.000 

1.000 

scs 
CN 

84 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AREA(ACRES) = 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 

38.41 
0.31 

40.0 

SUBAREA RUNOFF(CFS) = 14.65 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.91 
PEAK FLOW RATE(CFS) = 

0.28 

73.43 

* *** *********** **********~****~*********~**~•**~***~**~*~**~***-~****~*** 
FLOW PROCESS FROM NODE 214.00 TO NODE 234.00 IS CODE= 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
~==-======================== 

TOTAL NUMBER OF STREAMS= 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE; 
TIME OF CONCENTRATION(MIN.) 15.29 
RAINFALL INTENSITY(INCH/HR) 2.41 
AREA-AVERAGED Fm(INCH/HR) 0.28 
AREA-AVERAGED Fp(INCH/HR) = 0.31 
AREA-AVERAGED Ap = 0.91 
EFFECTIVE STREAM AREA(ACRES) 38.41 
TOTAL STREAM AREA(ACRES) = 40.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 73.43 

1 

**************************************************************************** 
l"T,OW PROCF.SS FROM NODE 220.00 TO NODE 221.00 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) = 

770.00 
664.20 DOWNSTREAM(FEET) = 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.520 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.013 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

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

NATURAL FAIR COVER 
"OPEN BRUSH" B 2.95 0.31 
COMMERCIAL B 0.15 0.42 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.956 
SUBAREA RUNOFF(CFS) 7.58 
TOTAL AREA(ACRES) = 3.10 PEAK FLOW RATE(CFS) 

1.000 
0.100 

7.58 

84 
76 

655.00 

Tc 
(MIN.) 

24.43 
10.52 

**************************************************************************** 
FLOW PROCESS FROM NODE 221. 00 TO NODE 222.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 655.00 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) 520.00 CHANNEL SLOPE 
CHANNEL FLOW THRU SUBAREA(CFS) = 7.58 
FLOW VELOCITY(FEET/SEC) = 2.69 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 3.23 Tc(MIN.) 13.75 

648.10 
0.0133 

MANUAL) 

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 222.00 = 1290.00 FEET. 

FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
============--- ·-... ==~ 

MAINLINE Tc(MIN.) = 13.75 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.566 
SUBAREA LOSS RATE DATA(AMC III); 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp 
Page 5 

Ap scs 



LAND USE 
NATURAL FAIR COVER 
"OPEN BRUSH" 
COMMERCIAL 

GROUP 

B 
B 

LOSS 
AREA 

EXlOOB.RES 
(ACRES) (INCH/HR) (DECIMAL) CN 

2.60 0.31 1.000 84 
0.25 0.42 0.100 76 

RATE, Fp ( INCH/HR) = 0.31 
FRACTION, Ap = 0.921 

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

2.85 SUBAREA RUNOFF(CFS) = 5.85 
5.95 AREA-AVERAGED Fm(INCH/HR) 0.29 
0.31 AREA-AVERAGED Ap = 0.94 

5.9 PEAK FLOW RATE(CFS) = 12.19 

**************************************************************************** 
FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 648.10 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) 740.00 CHANNEL SLOPE 
CHANNEL FLOW THRU SUBAREA(CFS) = 12.19 
FLOW VELOCITY(FEET/SEC) = 2.58 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 4.79 Tc(MIN.) 18.54 

641. 00 
0.0096 

MANUAL) 

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 223.00 = 2030.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 222.00 TO NODE 223.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
=============~==============:==----===-=--=====-====-----==--= 

MAINLINE Tc(MIN.) = 18.54 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.145 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" B 
SUBAREA AVERAGE PERVIOUS LOSS 

5.20 0.31 
RATE, Fp(INCH/HR) = 0.31 
FRACTION, Ap = 1.000 

1.000 84 

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

AREA 
5.20 

11.15 
0.31 

11.1 

SUBAREA RUNOFF(CFS) = 8.60 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.97 
PEAK FLOW RATE(CFS) = 

0.30 

18.53 

** *** * •*******~***•~j***T** * T**** * *********** * ****** * **************** * *****~ 

FLOW PROCESS FROM NODE 223.00 TO NODE 224.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 641.00 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) 310.00 CHANNEL SLOPE 
CHANNEL FLOW THRU SUBAREA(CFS) = 18.53 
FLOW VELOCITY(FEET/SEC) = 3.33 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 1.55 Tc(MIN.) 20.08 

637.00 
0.0129 

MANUAL) 

LONGEST FLOWPATH FROM NODE 220.00 TO NODE 224.00 = 2340.00 FEET. 

****·**1r-1r************ *** *** ******-;:**** .. ****** *** **"fl:****t****~*--** ***** 
FLOW PROCESS FROM NODE 223.00 TO NODE 224.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 20.08 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.044 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

NATURAL FAIR COVER 
"OPEN BRUSH" 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AREA(ACRES) = 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 

B 2.90 0.31 1.000 
LOSS 
AREA 
2.90 

RATE, Fp(INCH/HR) = 0.31 
FRACTION, Ap = 1.000 

14.05 
0.31 

14.0 

SUBAREA RUNOFF(CFS) = 4.53 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.97 
PEAK FLOW RATE(CFS) 
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**************************************************************************** 
FLOW PROCESS FROM NODE 224.00 TO NODE 234.00 IS CODE= 

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

TOTAL NUMBER OF STREAMS= 3 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(MIN.) 20.08 
RAINFALL INTENSITY(INCH/HR) 2.04 
AREA-AVERAGED Fm (INCH / HR) 0.30 
AREA-AVERAGED Fp(INCH/HR) = 0.31 
AREA-AVERAGED Ap = 0.97 
EFFECTIVE STREAM AREA (ACRES) 14.05 
TOTAL STREAM AREA(ACRES) = 14.05 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 22.05 

1 

**************************************************************************** 
FLOW PROCESS FROM NODE 230.00 TO NODE 231.00 IS CODE= 21 

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

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

850.00 
662.90 DOWNSTREAM(FEET) = 

Tc= K*[(LENGTH** 3.00) / (ELEVATION CHANGE)J**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 35.395 
* 100 YEAR RAINFALL INTENSITY (INCH/HR) = 1.455 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

655.0 0 

DEVELOPMENT TYPE/ SCS SOIL ~RE~ Fp 
(INCH/HR) 

Ap SCS Tc 
(MIN.) LAND USE GROUP (ACRES) (DECIMAL) CN 

AGRICULTURAL GOOD COVER 
"ROW CROPS,STRAIGHT ROW" 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA RUNOFF(CFS) 
TOTAL AREA(ACRES) = 

B 4.55 0.18 1.000 
LOSS RATE, Fp(INCH/HR) = 0.18 
AREA FRACTION, Ap = 1.000 

5.22 
4.55 PEAK FLOW RATE(CFS) 5.22 

93 35.39 

**************************************************************************** 
FLOW PROCESS FROM NODE 231. 00 TO NODE 232.00 IS CODE= 52 

>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

=i==~=====---======-=======-=============-==-============= = = = === 
ELEVATION DATA: UPSTREAM(FEET) = 655.00 DOWNSTREAM(FEET) 
CHANNEL LENGTH THRU SUBAREA(FEET) = 550.00 CHANNEL SLOPE 
CHANNEL FLOW THRU SUBAREA(CFS) = 5.22 
FLOW VELOCITY(FEET/SEC) = 2.57 (PER LACFCD/RCFC&WCD HYDROLOGY 
TRAVEL TIME(MIN.) = 3.57 Tc(MIN.) 38.96 

647.00 
0.0145 

MANUAL) 

LONGEST FLOWPATH FROM NODE 230.00 TO NODE 232.00 = 1400.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 231.00 TO NODE 232.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 38.96 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 1. 373 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA 
(ACRES) 

Fp 
(INCH/HR) 

Ap SCS 
LAND USE GROUP (DECIMAL) CN 

AGRICULTURAL GOOD COVER 
"ROW CROPS,STRAIGHT ROW" 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AVERAGE PERVIOUS 
SUBAREA AREA(ACRES) = 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR ) 
TOTAL AREA(ACRES) = 

B 4.20 0.18 1.000 
LOSS 
AREA 
4.20 

RATE, Fp(INCH/HR) = 0.18 
FRACTION, Ap = 1.000 

8.75 
0.18 

8. 8 

SUBAREA RUNOFF(CFS) = 4.51 
AREA-AVERAGED Fm (INCH / HR) 

AREA-AVERAGED Ap = 1.00 
PF:AK F'T,OW RA'l'E (CFS) = 

93 

0.18 

9 . 40 

**************************************************************************** 
FLOW PROCESS FROM NODE 232.00 TO NODE 233.00 IS CODE= 52 
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EX100B.RES 
>>>>>COMPUTE NATURAL VALLEY CHANNEL FLOW<<<<< 
>>>>>TRAVELTIME THRU SUBAREA<<<<< 

~==--===========~==--=-====-====•========= 
ELEVATION DATA: UPSTREAM(FEET) = 647.00 DOWNSTREAM(FEET) 637.00 
CHANNEL LENGTH THRU SUBAREA(FEET) = 970.00 CHANNEL SLOPE 0.0103 
CHANNEL FLOW THRU SUBAREA(CFS) = 9.40 
FLOW VELOCITY(FEET/SEC) = 2.50 (PER LACFCD/RCFC&WCD HYDROLOGY MANUAL) 
TRAVEL TIME(MIN.) = 6.47 Tc(MIN.) 45.43 
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 233.00 = 2370.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 232.00 TO NODE 233.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
=~============= ==-=-==== 

MAINLINE Tc(MIN.) = 45.43 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 1.253 
SUBAREA LOSS RATE DATA(AMC III): 

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

AGRICULTURAL GOOD COVER 
"ROW CROPS,STRAIGHT ROW" B 
SUBAREA AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 

6.25 0.18 
RATE, Fp(INCH/HR) = 0.18 
FRACTION, Ap = 1.000 

1. 000 

SUBAREA AREA(ACRES) = 6.25 SUBAREA RUNOFF(CFS) = 6.03 
EFFECTIVE AREA(ACRES) = 15.00 
AREA-AVERAGED Fp(INCH/HR) = 0.18 
TOTAL AREA{ACRES) = 15.0 

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

PEAK FLOW RATE{CFS) = 

****~********* **********~**~****~**~**********************~****7 
FLOW PROCESS FROM NODE 233.00 TO NODE 234.00 IS CODE= 1 

93 

0.18 

14. 48 

********** 

---------------------------------------------------- -----------
>>>>>DES IGNATE 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.) 45.43 
RAINFALL INTENSITY(INCH/HR) 1.25 
AREA-AVERAGED Frn(INCH/HR) 0.18 
AREA-AVERAGED Fp(INCH/HR) = 0.18 
AREA-AVERAGED Ap = 1.00 
EFFECTIVE STREAM AREA(ACRES) 15.00 
TOTAL STREAM AREA{ACRES) = 15.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 14.48 

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

1 73.43 15.29 2. 408 0.31( 0.28) 
1 72.18 16. 65 2.287 0.31( 0. 28) 
2 22.05 20.08 2.044 0.31( 0.30) 
3 14.48 45.43 1. 253 0.18( 0.18) 

Ap 

0 . 91 
0 . 91 
0.97 
1.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 3 STREAMS. 

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

1 103.83 15.29 2.408 0 . 30( 0 . 28) 0.93 
2 103.44 16. 65 2.287 0. 30( 0 . 28) 0 . 93 
3 96.59 20.08 2.044 0. 29 ( 0.28) 0 . 93 
4 61. 44 45.43 1. 253 0.28( 0. 26} 0.94 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ae 
(ACRES) 

38.4 
40.0 
14.0 
15.0 

Ae 
(ACRES) 

54.1 
57.1 
60.7 
69.0 

103.83 Tc(MIN.) = 15.29 
54.15 AREA-AVERAGED Fm(INCH/HR) 
0.30 AREA-AVERAGED Ap = 0.93 

69.0 

HEADWATER 
NODE 

210.00 
200.00 
220.00 
230.00 

HEADWATER 
NODE 

210.00 
200.00 
220.00 
230.00 

0.28 
PEAK FLOW RATE(CFS) 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
'l'O'l'AT, ARRA (ACRES) = 
LONGEST FLOWPATH FROM NODE 230.00 TO NODE 234.00 2370 . 00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 234.00 TO NODE 234 .00 IS CODE= 81 
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EXlOOB.RES 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
,================= - z....---=~--

MAINLINE Tc(MIN.) = 15.29 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.408 
SUBAREA LOSS RATE DATA(AMC III): 

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

NATURAL FAIR COVER· 
"OPEN BRUSH" B 5.40 0.31 1.000 84 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA AREA(ACRES) = 5.40 SUBAREA RUNOFF(CFS) = 10.20 
EFFECTIVE AREA(ACRES) = 59.55 AREA-AVERAGED Fm(INCH/HR) 0.28 
AREA-AVERAGED Fp(INCH/HR) = 0.30 AREA-AVERAGED Ap = 0.94 
TOTAL AREA(ACRES) = 74.4 PEAK FLOW RATE(CFS) = 114.03 

=cs==== - ===~~====-== . ..:..--
END OF STUDY SUMMARY: 
TOTAL AREA(ACRES) 74.4 TC (MIN.) = 15.29 
EFFECTIVE AREA(ACRES) 59.55 AREA-AVERAGED Fm(INCH/HR)= 0.28 
AREA-AVERAGED Fp(INCH/HR) 0.30 AREA-AVERAGED Ap = 0.940 
PEAK FLOW RATE(CFS) 114. 03 

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

1 114.03 15.29 2.408 0.30 ( 0.28 ) 0 . 94 59.5 210.00 
2 113 . 06 16.65 2.287 0 . 30( 0.28 ) 0.94 62. 5 200.00 
3 105 . 03 20.08 2.044 0.30( 0.28) 0.94 66.1 220.00 
4 66.03 45.43 1. 253 0.28( 0.27) 0.95 74.4 230.00 

END OF RATIONAL METHOD ANALYSIS 
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25-YEAR 



PR25A 

**************************************************************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
(c) Copyright 1983-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

************************** DESCRIPTION OF STUDY************************** 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
* PROPOSED CONDITION 25-YEAR 
* SITE AREAS TRIBUTARY TO MERRILL AVE STORM DRAIN (NODES 100-505) 
*********************************•*********•****************************** 

FILE NAME: W:\3635\PR25A.DAT 
TIME/DATE OF STUDY: 15:00 06/18/2019 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT(YEAR) = 25.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) 0.6000 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.8700 

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

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

* 
* 
* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

*************************•************************************•************* 
FLOW PROCESS FROM NODE 100.00 TO NODE 101.00 IS CODE= 21 

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

750.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 666.70 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.457 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.350 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

Ap SCS 
(DECIMAL) CN 
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PR25A 
COMMERCIAL B 3. 70 0. 75 0 .100 56 11. 46 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 7.57 
TOTAL AREA(ACRES) = 3.70 PEAK FLOW RATE(CFS) 7.57 

**************•***********************~************************************* 
FLOW PROCESS FROM NOOE 101.00 TO NOOE 112.00 IS CODE= 31 

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

===·======-~~r-,-:::::::::::::.-:::::-=-:=~==-=-======: • ==-=..::::::::~ ..:.=--===-===============-=-=~====r-.~ 
ELEVATION DATA: UPSTREAM(FEET) = 657.15 DOWNSTREAM(FEET) 654.60 
FLOW LENGTH(FEET) = 510.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.05 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 7.57 
PIPE TRAVEL TIME(MIN.) = 1.68 Tc(MIN.) = 13.14 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 112.00 1260.00 FEET. 

**************************•************************************************* 
FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 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.) 13.14 
RAINFALL INTENSITY(INCH/HR) 2.16 
AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 3.70 
TOTAL STREAM AREA(ACRES) = 3.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 7.57 

************************************************•*************************** 
FLOW PROCESS FROM NODE 110.00 TO NODE 111.00 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) = 

835.00 
665.96 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.955 
* 25 YEAR RAINFALL INTEN5ITY(INCH/HR) = 2.290 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 4.50 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0 . 100 
SUBAREA RUNOFF(CFS) 8.97 
TOTAL AREA(ACRES) = 4.50 PEAK FLOW RATE(CFS) 8.97 

659.77 

Tc 
(MIN.) 
11.95 

**************************************************************************** 
FLOW PROCESS FROM NODE 111.00 TO NODE 112 .00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 655.77 DOWNSTREAM(FEET) 655.67 
FLOW LENGTH(FEET) 10.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.3 INCHES 
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PR25A 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.99 
ESTIMATED PIPE DIAMETER(INCH) 18.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 8.97 
PIPE TRAVEL TIME(MIN.) = 0.02 Tc(MIN.) = 11.98 
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 845.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 IS CODE= 1 

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

===:"--====- - ...:=,== c:=-======-- =-=i==== c:=:=.=--- ======-=-=-========- ==---===-=:=--~~= 
TOTAL NUMBER OF STREAMS= 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(MIN . ) 11.98 
RAINFALL INTENSITY(INCH/HR) 2.29 
AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) = 4.50 
TOTAL STREAM AREA(ACRES) = 4.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE 8.97 

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

1 7.57 13.14 2.164 0.75( 0.07) 
2 8.97 11.98 2.288 0.75( 0.07) 

Ap 

0.10 
0.10 

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 16.29 11.98 2.288 0.75( 0.07) 0.10 
2 16.05 13.14 2.164 0.75( 0.07) 0.10 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ae 
(ACRES) 

3.7 
4.5 

Ae 
(ACRES) 

7.9 
8.2 

16.29 Tc(MIN.) = 11.98 
7.87 AREA-AVERAGED Fm(INCH/HR) 

= 0.75 AREA-AVERAGED Ap = 0 . 10 
8.2 

HEADWATER 
NODE 

100.00 
110.00 

HEADWATER 
NODE 

110.00 
100.00 

0.07 
PEAK FLOW RATE(CFS) 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 112.00 = 1260.00 FEET . 

***************•************************************************************ 
FLOW PROCESS FROM NODE 112.00 TO NODE 122.00 IS CODE= 31 

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

======================================= ·--=-=-= -====-··-=· -- = :i....=--- --=-= 
ELEVATION DATA: UPSTREAM(FEET) = 654.60 DOWNSTREAM(FEET) 652.41 
FLOW LENGTH(FEET) = 146.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC . ) 9 .46 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 16.29 
PIPE TRAVEL TIME(MIN.) = 0.26 Tc(MIN.) = 12.24 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 122.00 1406.00 FEET. 

*********** •****************************************•*********************** 
FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE= 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
=- ==-:::::====c:=====·- ====-::....:-========- --==-=----~- -=-=--:=====-=--=~ =--== 

TOTAL NUMBER OF STREAMS= 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE: 
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TIME OF CONCENTRATION(MIN.) 
RAINFALL INTEN5ITY(INCH/HR) 
AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Fp(INCH/HR) = 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 

12.24 
2.26 

0.07 
0.75 

7.87 
TOTAL STREAM AREA(ACRES) = 8.20 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 

PR25A 

16.29 

**************************************************************************** 
FLOW PROCESS FROM NODE 120.00 TO NODE 121.00 IS CODE= 21 

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

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

275.00 
664.40 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN . ) = 6.078 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.437 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 1.55 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 4.69 
TOTAL AREA(ACRES) = 1 . 55 PEAK FLOW RATE(CFS) = 4.69 

657.89 

Tc 
(MIN . ) 

6.08 

**************************************************************************** 
FLOW PROCESS FROM NODE 121.00 TO NODE 122.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 653.89 DOWNSTREAM(FEET) 652.92 
FLOW LENGTH(FEET) = 194.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 15.0 INCH PIPE IS 11.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 4.48 
ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES 1 
PIPE - FLOW(CFS) = 4.69 
PIPE TRAVEL TIME(MIN.) = 0.72 Tc(MIN.) = 6.80 
LONGEST FLOWPATH FROM NODE 120.00 TO NODE 122.00 469.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 122. 00 TO NODE 122.00 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.) 6.80 
RAINFALL INTENSITY(INCH/HR) 3.21 
AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 1.55 
TOTAL STREAM AREA(ACRES) = 1.55 
PEAK FLOW RATE(CFS) AT CONFLUENCE 4.69 

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

1 16.29 12.24 2.259 0.75( 0.07) 
1 16.05 13.40 2.139 0.75( 0.07) 

Ap Ae 
(ACRES) 

0.10 7.9 
0.10 8.2 
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PR25A 
2 4.69 6.80 3.213 0.75( 0.07) 0.10 1.5 120.00 

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

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

1 17.70 
2 19.55 
3 19.13 

COMPUTED CONFLUENCE 

6.80 3 . 213 0.75( 0.07) 0 . 10 5.9 
12.24 2 . 259 0.75( 0.07) 0 . 10 9.4 
13.40 2 . 139 0.75( 0.07) 0.10 9.8 

ESTIMATES ARE AS FOLLOWS : 
19.55 Tc(MIN.) = 12.24 

9.42 AREA-AVERAGED Fm(INCH/HR) 
= 0.75 AREA-AVERAGED Ap = 0.10 
9.8 

120.00 
110.00 
100.00 

0.07 
PEAK FLOW RATE(CFS) 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 122.00 = 1406.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 122.00 TO NODE 206.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 652.41 DOWNSTREAM(FEET) 643.80 
FLOW LENGTH(FEET) = 170.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 15 . 64 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 19.55 
PIPE TRAVEL TIME(MIN.) = 0.18 Tc(MIN.) = 12.42 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 206 .00 1576.00 FEET. 

*********************************************************************•****** 
FLOW PROCESS FROM NODE 206.00 TO NODE 206.00 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.) 12.42 
RAINFALL INTENSITY(INCH/HR) 2.24 
AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 9.42 
TOTAL STREAM AREA(ACRES) = 9.75 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 19.55 

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

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

450.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 663.60 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)] **0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.225 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.098 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 3.70 0.75 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 

Ap 
(DECIMAL) 

0.100 
0.75 
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PR25A 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 10.07 
TOTAL AREA(ACRES) = 3.70 PEAK FLOW RATE(CFS) = 10.07 

*****************************************•********************************** 
FLOW PROCESS FROM NODE 201.00 TO NODE 202.00 IS CODE= 31 

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

===========================::;=======================·-=-=-=-====-=---=-=====-== 
ELEVATION DATA: UPSTREAM(FEET) = 647.58 DOWNSTREAM(FEET) 647.43 
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.52 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES 1 
PIPE- FLOW(CFS) = 10.07 
PIPE TRAVEL TIME(MIN.) = 0.09 Tc(MIN.) = 7.32 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 480.00 FEET . 

**********************************************************************•***** 
FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
---------=====-----=--------------=--·==-=--~·= · . - - --==·=======·=- ·===:;-;- --~==' • 

MAINLINE Tc(MIN.) = 7.32 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.075 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5CS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL B 1. 00 0. 75 0 .100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF(CFS) = 2.70 
EFFECTIVE AREA(ACRES) = 4.70 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 4.7 PEAK FLOW RATE(CFS) = 12.69 

**************************************************************************** 
FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE= 31 

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

=-===:.=-=-===-==·=·-=-===-========·c~ --==-=-=-=-=-===-=-======-===-::..::i = -=====-========== 
ELEVATION DATA: UPSTREAM(FEET) = 647.43 DOWNSTREAM(FEET) 646.68 
FLOW LENGTH(FEET) = 150.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.91 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 12.69 
PIPE TRAVEL TIME(MIN.) = 0.42 Tc(MIN.) = 7.74 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 203.00 = 630.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
================================================================·=·==·-==-=::::~-= 

MAINLINE Tc(MIN.) = 7.74 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.973 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 2.00 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 2.00 SUBAREA RUNOFF(CFS) = 5.22 
EFFECTIVE AREA(ACRES) = 6.70 AREA-AVERAGED Fm(INCH/HR) 0.07 
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AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRE5) = 6.7 PEAK FLOW RATE(CFS) = 17.48 

*****************************************************************•********** 
FLOW PROCESS FROM NODE 203.00 TO NODE 204.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 646.68 DOWNSTREAM(FEET) 645.90 
FLOW LENGTH(FEET) = 155 . 00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.41 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 17 .48 
PIPE TRAVEL TIME(MIN.) = 0.40 Tc(MIN.) = 8.14 
LONGEST FLOWPATH FROM NODE 200 . 00 TO NODE 204.00 785.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 204 .00 TO NODE 204. 00 IS CODE = 81 

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

MAINLINE Tc(MIN.) = 8.14 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.884 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 2.00 0 . 75 0.100 
SUBAREA AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 

RATE, Fp(INCH/HR) = 0.75 
FRACTION, Ap = 0.100 

SUBAREA AREA(ACRES) = 2.00 
EFFECTIVE AREA(ACRES) = 8.70 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
TOTAL AREA(ACRES) = 8.7 

SUBAREA RUNOFF(CFS) = 5. 06 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.10 
PEAK FLOW RATE(CFS) = 

CN 
56 

0.07 

22.00 

**************************************************************************** 
FLOW PROCESS FROM NODE 204.00 TO NODE 205.00 IS CODE= 31 

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

=":=---.-:=~=-=-=·=====--·-===:==::::=-=:==-=-=:.:==-C""......,._==-==-==-======-= ==-====·==-=~ --== 
ELEVATION DATA: UPSTREAM(FEET) = 645.90 DOWNSTREAM(FEET) 645.10 
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 21.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.62 
ESTIMATED PIPE DIAMETER(INCH) = 27 .00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 22.00 
PIPE TRAVEL TIME(MIN.) = 0.40 Tc(MIN.) = 8.54 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 205.00 945.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 205.00 TO NODE 205.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 8.54 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.802 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 4.00 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 4 .00 SUBAREA RUNOFF(CFS) = 9.82 
EFFECTIVE AREA(ACRES) = 12.70 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
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TOTAL AREA(ACRES) = 12.7 
PR25A 

PEAK FLOW RATE(CFS) = 31.17 

**************************************************************************** 
FLOW PROCESS FROM NODE 205.00 TO NODE 206.00 IS CODE= 31 

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

=====-- ===========-~::...=·==.=-====-====-- -- ==-=---=-=====---===-==-=-=-===-=---=~=~==== -=-=-= 
ELEVATION DATA: UPSTREAM(FEET) = 645.10 DOWNSTREAM(FEET) 643.80 
FLOW LENGTH(FEET) = 260.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 7.37 
ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 31.17 
PIPE TRAVEL TIME(MIN.) = 0.59 Tc(MIN.) = 9.13 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 206.00 1205.00 FEET. 

*******************************************************•******************** 
FLOW PROCESS FROM NODE 206.00 TO NODE 206.00 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.) 9.13 
RAINFALL INTENSITY(INCH/HR) 2 . 69 
AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 12.70 
TOTAL STREAM AREA(ACRES) = 12.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE 31.17 

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

1 17.70 6.98 3.162 0 . 75 ( 0.07) 0.10 5.9 
1 19.55 12.42 2.239 0 . 75 ( 0.07) 0.10 9.4 
1 19.13 13.58 2.122 0.75 ( 0.07) 0.10 9.8 
2 31.17 9.13 2.692 0 . 75( 0.07) 0.10 12.7 

RAINFALL 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) (MIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 45.81 6.98 3.162 0.75( 0.07) 0.10 15.6 
2 49.60 9.13 2.692 0.75( 0.07) 0.10 20 . 0 
3 45.32 12.42 2.239 0.75( 0.07) 0.10 22.1 
4 43.51 13.58 2.122 0.75( 0.07) 0.10 22 .5 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 49.60 Tc(MIN . ) = 9.13 

HEADWATER 
NODE 

120.00 
110.00 
100.00 
200 . 00 

HEADWATER 
NODE 

120.00 
200.00 
110.00 
100.00 

EFFECTIVE AREA(ACRES) = 20.01 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 22.5 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 206.00 = 1576.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 206.00 TO NODE 212.00 IS CODE= 31 

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

=-==============::::::===-- ---- ==-===- - ---====-==-==:=-- -~=----=====-==== -=-=-= 
ELEVATION DATA: UPSTREAM(FEET) = 643.80 DOWNSTREAM(FEET) 
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FLOW LENGTH(FEET) = 80.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 36.0 INCH PIPE IS 29.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 8.04 
ESTIMATED PIPE DIAMETER(INCH) = 36.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 49.60 
PIPE TRAVEL TIME(MIN.) = 0.17 Tc(MIN.) = 9.30 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 212.00 1656.00 FEET. 

**********•******************•********************************************** 
FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 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.) 9.30 
RAINFALL INTENSITY(INCH/HR) 2 . 66 
AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 20.01 
TOTAL STREAM AREA(ACRES) = 22.45 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 49.60 

*********************************************************************•****** 
FLOW PROCESS FROM NODE 210.00 TO NODE 211.00 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) = 

600.00 
665.18 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3. 00)/(ELEVATION CHANGE)]**0.20 
SU8AREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.970 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.721 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 3.00 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 7.15 
TOTAL AREA(ACRES) = 3.00 PEAK FLOW RATE(CFS) 7.15 

655.52 

Tc 
(MIN.) 

8.97 

****************************•*********************************************** 
FLOW PROCESS FROM NODE 211. 00 TO NODE 212.00 IS CODE= 31 

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

=============================================.:=..::;._=-==-==·-==----=---===-=-=:::i::::..=-=-=== 
ELEVATION DATA: UPSTREAM(FEET) = 651.52 DOWNSTREAM(FEET) 643.90 
FLOW LENGTH(FEET) = 104.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 12 . 0 INCH PIPE IS 7.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 14.04 
ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 7.15 
PIPE TRAVEL TIME(MIN.) = 0.12 Tc(MIN.) = 9.09 
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 212.00 704.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 IS CODE= 1 

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

.:::======·===-======-:-=~=i:::=--=-c:================-= =- :::i:===~- -=-===---========== 
TOTAL NUMBER OF STREAMS= 2 
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(MIN.) 9.09 
RAINFALL INTENSITY(INCH/HR) 2.70 
AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 3.00 
TOTAL STREAM AREA(ACRES) = 3.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 7.15 

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

1 45.81 7.15 3.117 0.75( 0.07) 
1 49.60 9.30 2.663 0.75( 0.07) 
1 4S.32 12.58 2.221 0.75{ 0.07) 
1 43.51 13. 75 2.106 0.75( 0 .07) 
2 7.15 9.09 2.699 0.75{ 0.07) 

Ap 

0.10 
0.10 
0.10 
0.10 
0.10 

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 52.33 7.15 3.117 0.75( 0.07) 0.10 
2 56.38 9.09 2.699 0.75( 0.07) 0.10 
3 56.64 9.30 2.663 0.75( 0.07} 0.10 
4 51.16 12.58 2.221 0.75( 0.07) 0.10 
5 49.04 13. 75 2.106 0.75( 0.07) 0.10 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ae 
(ACRES) 

15.6 
20.0 
22.1 
22.5 
3.0 

Ae 
(ACRES) 

18.0 
22 . 6 
23.0 
25.1 
25.5 

PEAK FLOW RATE{CFS) 56.64 Tc(MIN.) = 9.30 

HEADWATER 
NODE 

120.00 
200.00 
110.00 
100.00 
210.00 

HEADWATER 
NODE 

120.00 
210.00 
200.00 
110.00 
100.00 

EFFECTIVE AREA(ACRES) = 23.01 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 25.5 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 212.00 = 1656.00 FEET. 

******************************•*****************••************************** 
FLOW PROCESS FROM NODE 212.00 TO NODE 222.00 IS CODE= 31 

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

=::;;;=-==::.=:.:..=----=-=-===-==-- =-==-===-=-==-=-===-- -- -=-==========·- · -
ELEVATION DATA: UPSTREAM(FEET) = 643.40 DOWNSTREAM(FEET) 640.40 
FLOW LENGTH(FEET) = 600.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 39.0 INCH PIPE IS 29.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.43 
ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 56.64 
PIPE TRAVEL TIME(MIN.) = 1.19 Tc(MIN.) = 10.48 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 222.00 2256.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 222.00 TO NODE 222.00 IS CODE= 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
==-==.====-===-=-====-=-==-=--=-·=-===~ -===-===-=·-=----=---::m =--=-======·==--====- -- ----= 

TOTAL NUMBER OF STREAMS= 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE : 
TIME OF CONCENTRATION(MIN.) 10.48 
RAINFALL INTENSITY(INCH/HR) 2.48 
AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 23.01 
TOTAL STREAM AREA(ACRES) = 25.45 
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PEAK FLOW RATE(CFS) AT CONFLUENCE= 56.64 

**************************************************************************** 
FLOW PROCESS FROM NODE 220.00 TO NODE 221.00 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) = 

705.00 
655.42 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.587 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.463 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 4.55 0. 75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 9.78 
TOTAL AREA(ACRES) = 4.55 PEAK FLOW RATE(CFS) 9.78 

648.58 

Tc 
(MIN.) 
10.59 

***********************************************************************~**** 
FLOW PROCESS FROM NODE 221. 00 TO NODE 222 .00 IS CODE= 31 

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

=======::::i=======-======::..=====-~-===- .. ======-==--==-=...:===-=·=.!""'= ==~= --.t-:=-=---
ELEVATION DATA: UPSTREAM(FEET) = 644.58 DOWNSTREAM(FEET) 641.18 
FLOW LENGTH(FEET) = 85.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN lS.0 INCH PIPE IS 9.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 12.09 
ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 9.78 
PIPE TRAVEL TIME(MIN.) = 0.12 Tc(MIN.) = 10.70 
LONGEST FLOWPATH FROM NODE 220 . 00 TO NODE 222.00 790.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 222.00 TO NODE 222.00 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.) 10.70 
RAINFALL INTENSITY(INCH/HR) 2.45 
AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 4.55 
TOTAL STREAM AREA(ACRES) = 4.55 
PEAK FLOW RATE(CFS) AT CONFLUENCE 9.78 

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

1 52.33 8.35 2.841 0.75( 0.07) 
1 56.38 10.28 2.507 0.75( 0.07) 
1 56.64 10.48 2.478 0.75( 0.07) 
1 51.16 13.79 2.102 0.75( 0.07) 
1 49.04 14.99 2.000 0.75( 0.07) 
2 9.78 10.70 2.447 0.75( 0.07) 

Ap 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

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

Ae 
(ACRES) 

18.0 
22.6 
23.0 
25.1 
25.5 
4.6 
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HEADWATER 
NODE 

120.00 
210.00 
200.00 
110.00 
100.00 
220.00 



PR25A 

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

1 61.22 8.35 2.841 0.75( 0.07) 0.10 21.5 120.00 
2 66.01 10.28 2.507 0.75 ( 0.07) 0.10 27.0 210.00 
3 66.35 10.48 2.478 0.75( 0.07) 0.10 27.5 200.00 
4 66.06 10.70 2.447 0. 75( 0.07) 0.10 27 . 7 220.00 
5 59.52 13.79 2.102 0.75( 0.07) 0.10 29.7 110.00 
6 56.98 14.99 2.000 0.75( 0.07) 0.10 30.0 100.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 66.35 Tc(MIN.) = 10.48 
EFFECTIVE AREA(ACRES) = 27 .46 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 30.0 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 222.00 = 2256.00 FEET. 

*****************************************•********************************** 
FLOW PROCESS FROM NODE 222.00 TO NODE 308,00 IS CODE= 31 

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

::::::===~-=-=========-==============---======c::====-==-===.:=-=-:;:===-======-==-===== 
ELEVATION DATA: UPSTREAM(FEET) = 640.40 DOWNSTREAM(FEET) 639.65 
FLOW LENGTH(FEET) = 150.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 42.0 INCH PIPE IS 30.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 8.82 
ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 66.35 
PIPE TRAVEL TIME(MIN.) = 0.28 Tc(MIN.) = 10.77 
LONGEST FLOWPATH FROM NODE 100,00 TO NODE 308.00 2406.00 FEET. 

***************$************************************************************ 
FLOW PROCESS FROM NODE 308.00 TO NODE 308.00 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.) 10.77 
RAINFALL INTENSITY(INCH/HR) 2 .44 
AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 27.46 
TOTAL STREAM AREA(ACRES) = 30.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 66.35 

*************************************************•************************** 
FLOW PROCESS FROM NODE 300.00 TO NODE 301.00 IS CODE= 21 

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

260.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 652.57 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.653 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.255 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 2.40 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
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649.07 

Tc 
(MIN.) 

6.65 



SUBAREA RUNOFF(CF5) 
TOTAL AREA(ACRES) = 

6.87 
2.40 PEAK FLOW RATE(CFS) 

PR25A 

6.87 

***************************************************•************************ 
FLOW PROCESS FROM NODE 301. 00 TO NODE 302.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 645.07 DOWNSTREAM(FEET) 644.52 
FLOW LENGTH(FEET) = 110.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.01 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 6.87 
PIPE TRAVEL TIME(MIN.) = 0.37 Tc(MIN.) = 7.02 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 370.00 FEET. 

********************************************************$******************* 
FLOW PROCESS FROM NODE 302.00 TO NODE 302.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 7.02 
* 2S YEAR RAINFALL INTENSITY(INCH/HR) = 3.1S2 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 1.20 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.7S 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0 .100 
SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) = 3.32 
EFFECTIVE AREA(ACRES) = 3.60 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0 .10 
TOTAL AREA(ACRES) = 3.6 PEAK FLOW RATE(CFS) = 9.97 

**************************************************************************** 
FLOW PROCESS FROM NODE 302.00 TO NODE 303.00 IS CODE= 31 

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

=---==-==-====-=-====::..==·===-·• ~-=.------=-·=-=====--=---====---=--=-=-=-.=:=--== 
ELEVATION DATA: UPSTREAM(FEET) = 644.52 DOWNSTREAM(FEET) 644.07 
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.52 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 9.97 
PIPE TRAVEL TIME(MIN.) = 0.27 Tc(MIN.) = 7.29 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 303.00 460.00 FEET. 

***********•*********************•****************************************** 
FLOW PROCESS FROM NODE 303.00 TO NODE 303.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 7.29 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.081 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 0.80 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF(CFS) = 2.16 
EFFECTIVE AREA(ACRES) = 4.40 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
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TOTAL AREA(ACRES) = 4.4 
PR25A 

PEAK FLOW RATE(CFS) = 11.91 

*****************************************************•***************$****** 
FLOW PROCESS FROM NODE 303.00 TO NODE 304.00 IS CODE= 31 

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

=====-======== =-==========~~=====~=====.==• =========-===-=-===~ == = 
ELEVATION DATA: UPSTREAM(FEET) = 644.07 DOWNSTREAM(FEET) 643.62 
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 14.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) S.83 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 11.91 
PIPE TRAVEL TIME(MIN.) = 0.26 Tc(MIN.) = 7.55 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 304.00 550.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 304.00 TO NODE 304.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
========---=====:::::=====-==---========- =======-=====·====::;::· --=:...--=..:==-====·-===== 

MAINLINE Tc(MIN.) = 7.55 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.018 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 1.20 0.75 0.100 
SUBAREA AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 

RATE, Fp(INCH/HR) = 0.75 
FRACTION, Ap = 0.100 

SUBAREA AREA(ACRES) = 1.20 
EFFECTIVE AREA(ACRES) = S.60 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
TOTAL AREA(ACRES) = 5.6 

SUBAREA RUNOFF(CFS) = 3.18 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.10 
PEAK FLOW RATE(CFS) = 

56 

0.07 

14.83 

*********•****************************************************************** 
FLOW PROCESS FROM NODE 304.00 TO NODE 305.00 IS CODE= 31 

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

---- -- -- - - ---==-- --==:-==-- ~-===-=:==-=-==- -- ~==-==-====--:===--=======o:::==== 
ELEVATION DATA: UPSTREAM(FEET) = 643.62 DOWNSTREAM(FEET) 643.17 
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.07 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 14.83 
PIPE TRAVEL TIME(MIN.) = 0.25 Tc(MIN.) = 7.80 
LONGEST FLOWPATH FROM NODE 300 . 00 TO NODE 305.00 640.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 305.00 TO NODE 305.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
======-- ·=·=-===·========-=============::::.=--=====·====-- ·--·:;:::::.:;::-==· ;: ' ·= 

MAINLINE Tc(MIN.) = 7.80 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.960 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 1.20 0 . 75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0 .100 
SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) = 3.12 
EFFECTIVE AREA(ACRES) = 6.80 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 6.8 PEAK FLOW RATE(CFS) = 17.66 
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*****************************•********************************************** 
FLOW PROCESS FROM NODE 305.00 TO NODE 306.00 IS CODE= 31 

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

= --=-==---- .=-=======- ·====-===-====-=-==·=:...~·==-----====--===-==-=-=====-== 
ELEVATION DATA: UPSTREAM(FEET) = 643 . 17 DOWNSTREAM(FEET) 642.72 
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 17.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.41 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 17.66 
PIPE TRAVEL TIME(MIN.) = 0.23 Tc(MIN.) = 8.03 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 306.00 = 730.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 306.00 TO NODE 306.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 8.03 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.908 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 0. 80 0. 75 0 .100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF(CFS) = 2.04 
EFFECTIVE AREA(ACRES) = 7.60 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 7.6 PEAK FLOW RATE(CFS) = 19.38 

**************************************************************************** 
FLOW PROCESS FROM NODE 306.00 TO NODE 307.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 642.72 DOWNSTREAM(FEET) 642.27 
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.52 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 19.38 
PIPE TRAVEL TIME(MIN.) = 0.23 Tc(MIN.) = 8.26 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 307.00 820.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 307.00 TO NODE 307.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 8.26 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.859 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 1.05 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 1.05 SUBAREA RUNOFF(CFS) = 2.63 
EFFECTIVE AREA(ACRES) = 8.65 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 8.7 PEAK FLOW RATE(CFS) = 21.68 
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***********************************************************************~**** 

FLOW PROCESS FROM NODE 307.00 TO NODE 30B.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 642.27 DOWNSTREAM(FEET) 640.62 
FLOW LENGTH(FEET) = 165.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 8.62 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 21.68 
PIPE TRAVEL TIME(MIN.) = 0.32 Tc(MIN.) = 8.58 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 308.00 985.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 308.00 TO NODE 308.00 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.) 8.58 
RAINFALL INTENSITY(INCH/HR) 2.79 
AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 8.65 
TOTAL STREAM AREA(ACRES) = 8.65 
PEAK FLOW RATE(CFS) AT CONFLUENCE 21.68 

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

1 61.22 8.64 2.782 0. 75( 0.07) 0 .10 21.5 120.00 
1 66.01 10.56 2.467 0.75( 0.07) 0.10 27.0 210.00 
1 66.35 10.77 2.439 0.75 ( 0.07) 0.10 27.5 200.00 
1 66.06 10.99 2.409 0.75( 0.07) 0.10 27.7 220.00 
1 59.52 14.08 2.076 0.75( 0.07) 0.10 29.7 110.00 
1 56.98 15.29 1.976 0.75( 0.07) 0.10 30.0 100.00 
2 21.68 8.58 2.795 0.75( 0.07) 0.10 8.7 300.00 

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

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

1 82.72 8.58 2.795 0.75( 0.07) 0.10 30.0 300.00 
2 82.80 8.64 2.782 0. 75( 0.07) 0.10 30.2 120.00 
3 85.07 10.56 2.467 0.75( 0.07) 0.10 35.6 210.00 
4 85.19 10.77 2.439 0.75( 0.07) 0.10 36.1 200.00 
5 84.66 10.99 2.409 0.75( 0.07) 0.10 36.3 220.00 
6 75.47 14.08 2.076 0.75( 0.07) 0.10 38.3 110.00 
7 72.13 15.29 1.976 0.75( 0.07) 0.10 38.7 100.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) B5.19 Tc(MIN.) = 10.77 
EFFECTIVE AREA(ACRES) = 36.11 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 38.7 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 308.00 = 2406.00 FEET. 

****••****************************************************************•***** 
FLOW PROCESS FROM NODE 308.00 TO NODE 324.00 IS CODE= 31 
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>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

====-----=-===·-=-=---=-=-====·= -==- '. -- =::=--==.===·= ·===--==--====-- =·=-·- =:-=-====== 
ELEVATION DATA: UPSTREAM(FEET) = 639.65 DOWNSTREAM(FEET) 639.30 
FLOW LENGTH(FEET) = 70.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 45.0 INCH PIPE IS 34.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 9.30 
ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 85.19 
PIPE TRAVEL TIME(MIN.) = 0.13 Tc(MIN.) = 10.89 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 324.00 2476.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 324.00 TO NODE 324.00 IS CODE= 10 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK# 1 <<<<< 
-- ?::.O.c==:====·=-== =::= - ---=====-== =·=-= ======================================= 

**************************************************************************** 
FLOW PROCESS FROM NODE 310.00 TO NODE 311.00 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) = 

530.00 
664.10 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.410 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.644 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 1. 00 0. 75 0 .100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 2.31 
TOTAL AREA(ACRES) = 1.00 PEAK FLOW RATE(CFS) 2.31 

658.86 

Tc 
(MIN.) 

9.41 

********************•******************************************************* 
FLOW PROCESS FROM NODE 311.00 TO NODE 312.00 IS CODE= 31 

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

=========;==::.. :::..=:c.c:= ==========================:==-=:::=== =:====-======= 
ELEVATION DATA: UPSTREAM(FEET) = 654.86 DOWNSTREAM(FEET) 654.58 
FLOW LENGTH(FEET) = 55.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 3.84 
ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 2.31 
PIPE TRAVEL TIME(MIN.) = 0.24 Tc(MIN.) = 9.65 
LONGEST FLOWPATH FROM NODE 310.00 TO NODE 312.00 585.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 312.00 TO NODE 312.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
-~-====~======-==~======---==~=======~==~=========: ===· ==:==-=-

MAINLINE Tc(MIN.) = 9.65 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.605 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 0.10 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
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SUBAREA AREA(ACRES) = 
EFFECTIVE AREA(ACRES) 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 

0.10 
1 . 10 

= 0.75 
1.1 

PR25A 
SUBAREA RUNOFF(CFS) = 0.23 

AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Ap = 0.10 

PEAK FLOW RATE(CFS) = 

0.07 

2.50 

****•********************************•*******************•****************** 
FLOW PROCESS FROM NODE 312. 00 TO NODE 313.00 IS CODE= 31 

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

=======-================--=====~-----=--- -=-======·-===-- -- -=--=-==---=----===::.:= 
ELEVATION DATA: UPSTREAM(FEET) = 654.58 DOWNSTREAM(FEET) 650.08 
FLOW LENGTH(FEET) = 300.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 12.0 INCH PIPE IS 6.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.00 
ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 2.50 
PIPE TRAVEL TIME(MIN.) = 0.83 Tc(MIN.) = 10.48 
LONGEST FLOWPATH FROM NODE 310.00 TO NODE 313.00 885.00 FEET . 

*******•*•*•**********************•*****************************•*********** 
FLOW PROCESS FROM NODE 313.00 TO NODE 313.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 10.48 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.478 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 0.85 0.75 0.100 
SUBAREA AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 

RATE, Fp(INCH/HR) = 0.75 
FRACTION, Ap = 0.100 

SUBAREA AREA(ACRES) = 0 . 85 
EFFECTIVE AREA(ACRES) = 1.95 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
TOTAL AREA(ACRES) = 2.0 

SUBAREA RUNOFF(CFS) = 1.84 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.10 
PEAK FLOW RATE(CFS) = 

CN 
56 

0.07 

4.22 

*******************•********************************************•*********** 
FLOW PROCESS FROM NODE 313.00 TO NODE 322.00 IS CODE= 31 

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

=:= - ~::-- : ,::::11 :i::::===========================================;:=================== 
ELEVATION DATA: UPSTREAM(FEET) = 650.08 DOWNSTREAM(FEET) 641.68 
FLOW LENGTH(FEET) = 730.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.18 
ESTIMATED PIPE DIAMETER(INCH) = 15 .00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 4.22 
PIPE TRAVEL TIME(MIN . ) = 1.97 Tc(MIN.) = 12.45 
LONGEST FLOWPATH FROM NODE 310.00 TO NODE 322.00 1615.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 322.00 TO NODE 322.00 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.) 12.45 
RAINFALL INTENSITY(INCH/HR) 2.24 
AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 1.95 
TOTAL STREAM AREA(ACRES) = 1.95 
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PEAK FLOW RATE(CFS) AT CONFLUENCE= 4.22 

*************************•************************************************** 
FLOW PROCESS FROM NODE 320.00 TO NODE 321.00 IS CODE= 21 

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

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

720.00 
655.42 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.070 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.539 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 1.45 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0 . 100 
SUBAREA RUNOFF(CFS) 3.22 
TOTAL AREA(ACRES) = 1.45 PEAK FLOW RATE(CFS) = 3.22 

646.06 

Tc 
(MIN.) 
10.07 

******************•********************************************************* 
FLOW PROCESS FROM NODE 321. 00 TO NODE 322.00 IS CODE= 31 

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

==---=-=-=:=============-=-=====--.===-====---====-====-===·=·=======-=-== 
ELEVATION DATA: UPSTREAM(FEET) = 642.06 DOWNSTREAM(FEET) 641.81 
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.9 INCHES 
PIPE- FLOW VELOCITY(FEET/SEC.) 4 . 21 
ESTIMATED PIPE DIAMETER(INCH) = 15 .00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 3.22 
PIPE TRAVEL TIME(MIN.) = 0.20 Tc(MIN.) = 10.27 
LONGEST FLOWPATH FROM NODE 320.00 TO NODE 322.00 770.00 FEET . 

*****************************************************************•********** 
FLOW PROCESS FROM NODE 322.00 TO NODE 322. 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.) 10.27 
RAINFALL INTENSITY(INCH/HR) 2.51 
AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0 . 10 
EFFECTIVE STREAM AREA(ACRES) 1.45 
TOTAL STREAM AREA(ACRES) = 1.45 
PEAK FLOW RATE(CFS) AT CONFLUENCE 3.22 

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

1 4.22 12.45 2.235 0.75( 0.07) 
2 3.22 10.27 2.509 0.75( 0 . 07) 

Ap 

0.10 
0.10 

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

** PEAK FLOW RATE TABLE ** 

Ae HEADWATER 
(ACRES) NODE 

2.0 310.00 
1.5 320.00 

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 
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1 
2 

7.13 10.27 
7. 07 12.45 

PR25A 
2.509 0.75 ( 0 . 07 ) 0 .10 3.1 
2.235 0.75 ( 0 . 07 ) 0.10 3.4 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
7.13 Tc(MIN.) = 10.27 

3.06 AREA-AVERAGED Fm(INCH/HR) 
0.75 AREA-AVERAGED Ap = 0.10 

3.4 

320.00 
310.00 

0.07 
PEAK FLOW RATE(CFS) 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 
LONGEST FLOWPATH FROM NODE 310.00 TO NODE 322.00 = 1615.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 322 .00 TO NODE 323. 00 IS CODE = 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 641.68 DOWNSTREAM(FEET) 640.50 
FLOW LENGTH(FEET) = 235.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 13.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC . ) 5 . 04 
ESTIMATED PIPE DIAMETER(INCH) = 18 . 00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 7.13 
PIPE TRAVEL TIME(MIN.) = 0.78 Tc(MIN.) = 11.04 
LONGEST FLOWPATH FROM NODE 310.00 TO NODE 323.00 1850.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 323.00 TO NODE 323.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
=-====:=-====-=====::...=======·= ===--~- -- - ======-=-=-==-·===-·--===-=-=-======-==== 

MAINLINE Tc(MIN.) = 11.04 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.402 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 0.60 0. 75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 1.26 
EFFECTIVE AREA(ACRES) = 3.66 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 4.0 PEAK FLOW RATE(CFS) = 7. 66 

**************************************************************************** 
FLOW PROCESS FROM NODE 323.00 TO NODE 324.00 IS CODE= 31 

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

ELEVATION DATA: UP5TREAM(FEET) = 640.50 DOWNSTREAM(FEET) 639.80 
FLOW LENGTH(FEET) = 140.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.06 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 7.66 
PIPE TRAVEL TIME(MIN.) = 0.46 Tc(MIN.) = 11.51 
LONGEST FLOWPATH FROM NODE 310.00 TO NODE 324.00 1990.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 324. 00 TO NODE 324. 00 IS CODE = 11 

>>>>>CONFLUENCE MEMORY BANK# 1 WITH THE MAIN-STREAM MEMORY<<<<< 
-====-===·===::::.=::::====:======= ==-=-==========-==-=-=-=--==·=-====== 

**MAINSTREAM CONFLUENCE DATA** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 
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PR25A 
1 7.66 11.51 2.343 0.75( 0.07) 0.10 3.7 320.00 
2 7.49 13.69 2.111 0.75( 0.07) 0.10 4.0 310.00 

LONGEST FLOWPATH FROM NODE 310.00 TO NODE 324.00 1990.00 FEET. 

** MEMORY BANK# 1 CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES ) NODE 

1 82.72 8.70 2.770 0.75 ( 0.07) 0.10 30.0 300.00 
2 82.80 8.77 2.758 0.75 ( 0 . 07) 0.10 30 . 2 120.00 
3 85.07 10.69 2.449 0.75 ( 0.07) 0.10 35.6 210.00 
4 85.19 10.89 2.422 0 . 75( 0.07) 0.10 36.1 200.00 
5 84.66 11.11 2.393 0.75 ( 0.07) 0.10 36 , 3 220.00 
6 75.47 14.21 2.065 0.75 ( 0.07) 0.10 38.3 110 . 00 
7 72.13 15.42 1.966 0.75 ( 0.07) 0.10 38.7 100.00 

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 324.00 2476.00 FEET. 

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

1 89.61 8 . 70 2. 770 0 . 75( 0. 07) 0.10 32.8 300.00 
2 89.70 8.77 2.758 0.75 ( 0.07) 0.10 33.0 120.00 
3 92.52 10.69 2.449 0.75 ( 0.07) 0.10 39.0 210.00 
4 92.69 10.89 2.422 0.75 ( 0.07) 0.10 39.6 200.00 
5 92.22 11.11 2.393 0.75( 0.07) 0.10 39.9 220.00 
6 91.16 11.51 2.343 0.75 ( 0.07) 0.10 40.3 320.00 
7 84.50 13.69 2.111 0.75 ( 0.07) 0.10 42.0 310.00 
8 82.79 14.21 2.065 0.75 ( 0.07) 0.10 42.3 110.00 
9 79.08 15.42 1.966 0.75 ( 0.07) 0.10 42.7 100.00 

TOTAL AREA(ACRES) 42.7 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 92.69 Tc(MIN.) = 10.892 
EFFECTIVE AREA(ACRES) = 39 . 58 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 42.7 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 324.00 = 2476.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 324.00 TO NODE 324.00 IS CODE= 12 

>>>>>CLEAR MEMORY BANK# 1 <<<<< 
======--==-===-====--~'====-======-=========--==-=-===-=.:;::.=.=============::=========== 

**************************************************************************** 
FLOW PROCESS FROM NODE 324.00 TO NODE 414.00 IS CODE= 31 

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

=--==="::.=======-===~ ====:-==-===. -==-==- --=========-=:.===.:;:--==-=·==========:=== 
ELEVATION DATA: UP5TREAM(FEET) = 639.30 DOWNSTREAM(FEET) 630.34 
FLOW LENGTH(FEET) = 140.00 MANNING"S N = 0.012 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 25 . 05 
ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES 1 
PIPE - FLOW(CFS) = 92 . 69 
PIPE TRAVEL TIME(MIN.) = 0.09 Tc(MIN.) = 10.99 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 414.00 2616.00 FEET. 

*******************•******************************************************** 
FLOW PROCESS FROM NODE 414.00 TO NODE 414.00 IS CODE= 10 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK# 1 <<<<< 
===-~=~........=...==============~=================--======---===================== 

**************************************************************************** 
FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE= 21 
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>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

====::::========·=·=============.::i===~=-=--=.c===----==:===z·...__....:.=======-~==== 
INITIAL SUBAREA FLOW-LENGTH(FEET) = 
ELEVATION DATA: UPSTREAM(FEET) = 

840.00 
658.50 DOWNSTREAM(FEET) 

Tc= K*((LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.260 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.374 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 2 .10 0. 75 0 .100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) = 4.35 
TOTAL AREA(ACRES) = 2.10 PEAK FLOW RATE(CFS) = 4.35 

650.00 

Tc 
(MIN.) 
11.26 

*********************•****************************************************** 
FLOW PROCESS FROM NODE 401. 00 TO NODE 402.00 IS CODE= 62 

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

UPSTREAM ELEVATION(FEET) = 650.00 DOWNSTREAM ELEVATION(FEET) = 644.71 
STREET LENGTH(FEET) = 310.00 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 

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

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 5.20 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW: 
STREET FLOW DEPTH(FEET) = 0.39 
HALFSTREET FLOOD WIDTH(FEET) = 12.62 
AVERAGE FLOW VELOCITY(FEET/SEC.) 3.22 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.25 

STREET FLOW TRAVEL TIME(MIN.) = 1.60 Tc(MIN.) 12.86 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.192 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 0.90 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.90 SUBAREA RUNOFF(CFS) = 1.71 
EFFECTIVE AREA(ACRES) = 3.00 AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 3.0 PEAK FLOW RATE(CFS) = 5.72 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.40 HALFSTREET FLOOD WIDTH(FEET) = 13.16 
FLOW VELOCITY(FEET/SEC.) = 3.2B DEPTH*VELOCITY(FT*FT/SEC.) 1.31 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 1150.00 FEET. 

************•*************************************************************** 
FLOW PROCESS FROM NODE 402.00 TO NODE 403.00 IS CODE= 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
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ELEVATION DATA: UPSTREAM(FEET) = 641.21 DOWNSTREAM(FEET) 637.54 
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.012 
ESTIMATED PIPE DIAMETER(INCH) INCREASED TO 12.000 
DEPTH OF FLOW IN 12.0 INCH PIPE IS 5.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 16.17 
ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 5.72 
PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.) = 12.90 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 403.00 1180.00 FEET . 

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

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
:==-·====·===-==-=--==== --=-===-===================================-======== ..:i= 

MAINLINE Tc(MIN.) = 12.90 
* 25 YEAR RAINFALL INTENSITY{INCH/HR) = 2.188 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 0.35 0. 75 0.100 56 
COMMERCIAL B 0.10 0.75 0.100 56 
COMMERCIAL B 0.25 0.75 0.100 56 
COMMERCIAL B 0 .15 0. 75 0 .100 56 
COMMERCIAL B 0.15 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF{CFS) = 1.90 
EFFECTIVE AREA(ACRES) = 4.00 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 4.0 PEAK FLOW RATE(CFS) = 7.61 

*****************************************************•********************** 
FLOW PROCESS FROM NODE 403.00 TO NODE 404.00 IS CODE= 31 

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

' ====-=-== -= -===-=-== ==· --=-======-=-- =-====== -='::==~=-=======-----===::;.- --=--- =-
ELEVATION DATA: UPSTREAM(FEET) = 637.54 DOWNSTREAM(FEET) 636.39 
FLOW LENGTH{FEET) = 230.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5. 06 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 7.61 
PIPE TRAVEL TIME(MIN.) = 0.76 Tc(MIN.) = 13.65 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 404.00 1410.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 404.00 TO NODE 404.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
==========- - -=====-=-=========-======..:::i::'=- -- ~-:-======-=-== ==-~-.--===--=--= 

MAINLINE Tc(MIN.) = 13.65 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.115 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 0.25 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.25 SUBAREA RUNOFF(CFS) = 0.46 
EFFECTIVE AREA(ACRES) = 4.25 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 4.2 PEAK FLOW RATE{CFS) = 7.80 

********************************************************•******************* 
FLOW PROCESS FROM NODE 404.00 TO NODE 405.00 IS CODE= 31 
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>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

========--==----== ~---=====:.---=========:-·-~=-=-===-===-====---=-
ELEVATION DATA: UPSTREAM(FEET) = 636.39 DOWNSTREAM(FEET) 636.24 
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.06 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES l 
PIPE-FLOW(CFS) = 7.80 
PIPE TRAVEL TIME(MIN.) = 0.10 Tc(MIN.) = 13.75 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 405.00 1440.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 405.00 TO NODE 405.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 13.75 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) _= 2.106 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL 
LAND USE GROUP 

COMMERCIAL B 

AREA Fp Ap 
(ACRES) (INCH/HR) (DECIMAL) 

0.85 0.75 0.100 

scs 
CN 
56 

SUBAREA AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 

RATE, Fp(INCH/HR) = 0.75 
FRACTION, Ap = 0.100 

SUBAREA AREA(ACRES) = 0.85 
EFFECTIVE AREA(ACRES) = 5.10 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
TOTAL AREA(ACRES) = 5.1 

SUBAREA RUNOFF(CFS) = 1.55 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.10 
PEAK FLOW RATE(CFS) = 

0.07 

9.32 

**************************************************************************** 
FLOW PROCESS FROM NODE 405.00 TO NODE 406.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 636.24 DOWNSTREAM(FEET) 634.14 
FLOW LENGTH(FEET) = 210.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 7.04 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES l 
PIPE-FLOW(CFS) = 9.32 
PIPE TRAVEL TIME(MIN.) = 0.50 Tc(MIN.) = 14.25 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 406.00 1650.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 406.00 TO NODE 406.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 14.25 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.061 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 3.40 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 3.40 SUBAREA RUNOFF(CFS) = 6.08 
EFFECTIVE AREA(ACRES) = 8.50 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 8.5 PEAK FLOW RATE(CFS) = 15.20 

**************************************************************************** 
FLOW PROCESS FROM NODE 406.00 TO NODE 407.00 IS CODE= 31 
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>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM(FEET) = 634.14 DOWNSTREAM(FEET) 633.39 
FLOW LENGTH(FEET) = 150.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.09 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 15.20 
PIPE TRAVEL TIME(MIN.) = 0.41 Tc(MIN.) = 14.66 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 407.00 1800.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 407.00 TO NODE 407.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 14.66 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.026 
SUBAREA LOSS RATE DATA(AMC II): 

DEVELOPMENT TYPE/ SCS SOIL 
LAND USE GROUP 

COMMERCIAL B 

AREA Fp Ap 
(ACRES) (INCH/HR) (DECIMAL) 

1.95 0.75 0.100 

scs 
CN 
56 

SUBAREA AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 

RATE, Fp(INCH/HR) = 0.75 
FRACTION, Ap = 0.100 

SUBAREA AREA(ACRES) = 1.95 
EFFECTIVE AREA(ACRES) = 10.45 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
TOTAL AREA(ACRES) = 10.4 

SUBAREA RUNOFF(CFS) = 3.43 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.10 
PEAK FLOW RATE(CFS) = 

0.07 

18.36 

**************************************************************************** 
FLOW PROCESS FROM NODE 407.00 TO NODE 408.00 IS CODE= 31 

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

=-'--==-=-==::z:::::r..:=.=..:=--=-==-=-=·- ---- -- --====-==-==~==-=-====="-= ·-=-==~=:::i~--=-====== 
ELEVATION DATA: UPSTREAM(FEET) = 633.39 DOWNSTREAM(FEET) 632.61 
FLOW LENGTH(FEET) = 155.00 MANNING ' S N = 0.012 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.47 
ESTIMATED PIPE DIAMETER(INCH) = 27 .00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 18.36 
PIPE TRAVEL TIME(MIN.) = 0.40 Tc(MIN.) = 15.06 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 408.00 1955.00 FEET. 

*****•********************************************************************** 
FLOW PROCESS FROM NODE 408.00 TO NODE 408.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
=======---===========-==·==..:..___:::::::===========-===-=-==::===-==== ·==== 

MAINLINE Tc(MIN.) = 15.06 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 1.994 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 1.95 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 1 ,95 SUBAREA RUNOFF(CFS) = 3.37 
EFFECTIVE AREA(ACRES) = 12.40 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 12.4 PEAK FLOW RATE(CFS) = 21.42 

**************************************************************************** 
FLOW PROCESS FROM NODE 408.00 TO NODE 413.00 IS CODE= 31 

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

----------===----=------===----===----===----=====-======-================== 
ELEVATION DATA: UPSTREAM(FEET) = 632 . 61 DOWNSTREAM(FEET) 631.81 
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.61 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 21.42 
PIPE TRAVEL TIME(MIN.) = 0.40 Tc(MIN.) = 15.46 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 413.00 2115.00 FEET. 

***************•************************************************************ 
FLOW PROCESS FROM NODE 413.00 TO NODE 413.00 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.) 15.46 
RAINFALL INTENSITY(INCH/HR) 1.96 
AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) = 12.40 
TOTAL STREAM AREA(ACRES) = 12.40 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 21 .42 

**************************************************************************** 
FLOW PROCESS FROM NODE 410 . 00 TO NODE 411.00 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) = 

835.00 
655.62 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.944 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2. 558 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 2.40 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 5.36 
TOTAL AREA(ACRES) = 2.40 PEAK FLOW RATE(CFS) = 5.36 

640.07 

Tc 
(MIN.) 

9.94 

**************************************************************************** 
FLOW PROCESS FROM NODE 411. 00 TO NODE 412.00 IS CODE= 31 

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

--=- -==·====- -- -===~ - =-.-:==-·- -- ===--=======.?:::=:.c:::==-===-=-===- -= = ===-==== ===.=-=-== 
ELEVATION DATA: UPSTREAM(FEET) = 636.35 DOWNSTREAM(FEET) 635.00 
FLOW LENGTH(FEET) = 270.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 10.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 4.78 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 5.36 
PIPE TRAVEL TIME(MIN.) = 0.94 Tc(MIN.) = 10.89 
LONGEST FLOWPATH FROM NODE 410.00 TO NODE 412.00 1105.00 FEET. 

***************************************•*************************•********** 
FLOW PROCESS FROM NODE 412.00 TO NODE 412.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
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==..-.=====-==============:=:::===-=====.::· ·:: ..::i::::: = • ====·======-c=:=:=·====== 

MAINLINE Tc(MIN.) = 10.89 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.423 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 3.40 0. 75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 3.40 SUBAREA RUNOFF(CFS) = 7.18 
EFFECTIVE AREA(ACRES) = 5.80 AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 5.8 PEAK FLOW RATE(CFS) = 12.26 

*****************************•***********************************•********** 
FLOW PROCESS FROM NODE 412.00 TO NODE 413.00 IS CODE= 31 

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

:--=====·==--===-=rn===--:..=--~=-~--:::r--J::::=== -==-=---=-=·c==~=::::-- --=:.=...::::_::-=-=-=== 
ELEVATION DATA: UPSTREAM(FEET) = 634.90 DOWNSTREAM(FEET) 632.10 
FLOW LENGTH(FEET) = 40.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 15.82 
ESTIMATED PIPE DIAMETER(INCH) = 15 . 00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 12.26 
PIPE TRAVEL TIME(MIN.) = 0.04 Tc(MIN.) = 10.93 
LONGEST FLOWPATH FROM NODE 410.00 TO NODE 413.00 = 1145.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 413.00 TO NODE 413.00 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.) 10.93 
RAINFALL INTENSITY(INCH/HR) 2.42 
AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 5.80 
TOTAL STREAM AREA(ACRES) = 5.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 12.26 

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

1 21.42 15.46 1.963 0.75( 0.07) 0.10 
2 12.26 10.93 2.417 0.75( 0.07) 0.10 

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 31.04 10.93 2.417 0.75( 0.07) 0.10 
2 31.30 15.46 1.963 0.75( 0.07) 0.10 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

12 .4 
5.8 

Ae 
(ACRES) 

14.6 
18.2 

PEAK FLOW RATE(CF5) 31.30 Tc(MIN.) = 15.46 

HEADWATER 
NODE 

400.00 
410.00 

HEADWATER 
NODE 

410.00 
400.00 

EFFECTIVE AREA(ACRES) = 18.20 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 18.2 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 413.00 = 2115.00 FEET. 
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**************•************************************************************* 
FLOW PROCESS FROM NODE 413.00 TO NODE 414.00 IS CODE= 31 

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

===-=== -- -=======-=._ :===- -=======-=:;;2===-===-==-=-=-=====- ..:=·====-===-=-=-==":= 
ELEVATION DATA: UPSTREAM(FEET) = 631.81 DOWNSTREAJll(FEET) 630.51 
FLOW LENGTH(FEET) = 260.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 7.38 
ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 31.30 
PIPE TRAVEL TIME(MIN.) = 0.59 Tc(MIN.) = 16.05 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 414.00 2375.00 FEET. 

********************************************************************•******* 
FLOW PROCESS FROM NODE 414.00 TO NODE 414.00 IS CODE= 11 

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

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

1 31.04 11.52 2. 342 0 . 75( 0. 07) 0. 10 14. 6 410 . 00 
2 31.30 16.05 1.919 0.75( 0.07) 0.10 18.2 400.00 

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 414.00 2375.00 FEET. 

** MEMORY BANK# 1 CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 89 . 61 8 .80 2.753 0.75 ( 0.07) 0 .10 32.8 300.00 
2 89.70 8 ,86 2.741 0.75 ( 0.07) 0 .10 33.0 120.00 
3 92 . 52 10.78 2.437 0.75 ( 0 . 07) 0.10 39.0 210.00 
4 92.69 10 . 99 2.409 0.75( 0 . 07) 0 . 10 39.6 200.00 
5 92.22 11 . 21 2. 381 0 . 75 ( 0 .07) 0.10 39.9 220.00 
6 91.16 11.60 2.332 0.75 ( 0 .07) 0.10 40.3 320.00 
7 84.50 13 . 79 2.103 0.75 ( 0 . 07) 0 .10 42.0 310.00 
8 82.79 14.30 2.056 0.75 ( 0 .07) 0.10 42.3 110 . 00 
9 79.08 15.52 1.959 0.75 ( 0 .07) 0 .10 42.7 100.00 

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 414.00 2616.00 FEET. 

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

1 117.61 8.80 2.753 0 . 75( 0.07) 0 .10 43 .9 300.00 
2 117.79 8.86 2.741 0.75 ( 0.07) 0 .10 44.2 120.00 
3 122.79 10. 78 2.437 0.75 ( 0 . 07) 0 .10 52.6 210.00 
4 123.17 10.99 2.409 0.75 ( 0.07) 0 .10 53.5 200 . 00 
5 122.94 11.21 2.381 0.75 ( 0 .07) 0.10 54.1 220.00 
6 122 .42 11.52 2.342 0.75 ( 0 . 07) 0 .10 54.7 410 . 00 
7 122.20 11.60 2.332 0.75 ( 0 .07) 0.10 54.9 320 . 00 
8 115.67 13.79 2.103 0.75 ( 0 .07) 0.10 58.4 310 . 00 
9 113.98 14.30 2.056 0.75 ( 0 . 07) 0.10 59.1 110 . 00 

10 110.35 15.52 1.959 0. 75( 0 .07) 0 . 10 60.4 100. 00 
11 108.73 16.05 1.919 0. 75 ( 0 .07) 0 . 10 60.9 400 . 00 

TOTAL AREA(ACRES) 60.9 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 123.17 Tc(MIN.) = 10.986 
EFFECTIVE AREA(ACRES) = 53 .47 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0. 75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 60.9 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 414.00 = 2616.00 FEET. 

****************************•*************************************·********* 
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FLOW PROCESS FROM NODE 414.00 TO NODE 

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

PR2SA 
414.00 IS CODE= 12 

=======-=====-========== ====--==·=====-====·===::::= ·=-=====i===-= ===::===.:== 

**************************************•************************************* 
FLOW PROCESS FROM NODE 414.00 TO NODE 423.00 IS CODE= 31 

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

==::-=·- -- - ==-·=-===-===-=·===-==·===:...=--====-=-==-=-===-====--- -· =-=·=:====-===== 
ELEVATION DATA: UPSTREAM(FEET) = 630.20 DOWNSTREAM(FEET) 627.66 
FLOW LENGTH(FEET) = 634.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 54.0 INCH PIPE IS 41.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 9 .40 
ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 123.17 
PIPE TRAVEL TIME(MIN.) = 1.12 Tc(MIN.) = 12.11 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 423.00 3250.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 423.00 TO NODE 423 . 00 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.) 12.11 
RAINFALL INTENSITY(INCH/HR) 2.27 
AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 53.47 
TOTAL STREAM AREA(ACRES) = 60.85 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 123.17 

**************************************************************************** 
FLOW PROCESS FROM NODE 420.00 TO NODE 421 . 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) = 

820.00 
647.00 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN . ) = 11.152 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.388 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 4.25 0 . 75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF{CFS) 8.85 
TOTAL AREA(ACRES) = 4.25 PEAK FLOW RATE(CFS) = 8.85 

638.70 

Tc 
(MIN.) 
11.15 

**************************************************************************** 
FLOW PROCESS FROM NODE 420.00 TO NODE 421.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 11.15 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 
SUBAREA LOSS RATE DATA(AMC II) : 

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

2.388 

Fp 
(INCH/HR) 

Ap SCS 
(DECIMAL) CN 
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PR25A 
COMMERCIAL B 0 . 20 0.75 0.100 56 
SUBAREA AVERAGE PERVIDUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.20 SUBAREA RUNOFF(CFS) = 0.42 
EFFECTIVE AREA(ACRES) = 4.45 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 4.4 PEAK FLOW RATE(CFS) = 9.26 

**************************************************************************** 
FLOW PROCESS FROM NODE 421. 00 TO NODE 422.00 IS CODE= 91 

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

UPSTREAM NODE ELEVATION(FEET) = 638.70 
DOWNSTREAM NODE ELEVATION(FEET) = 637.52 
CHANNEL LENGTH THRU SUBAREA(FEET) 235.00 
"V" GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET) 0.170 
PAVEMENT LIP(FEET) = 0.031 MANNING'S N = .0150 
PAVEMENT CROSSFALL(DECIMAL NOTATION)= 0.02000 
MAXIMUM DEPTH{FEET) = 1.00 
* 25 YEAR RAINFALL INTENSITY{INCH/HR) = 2.197 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 4.05 0 . 75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0 . 100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW{CFS) = 13.11 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) 2.36 
AVERAGE FLOW DEPTH(FEET) = 0.50 FLOOD WIDTH{FEET) = 32 .41 
"V" GUTTER FLOW TRAVEL TIME{MIN.) 1.66 Tc{MIN.) = 12.81 
SUBAREA AREA{ACRES) = 4.05 SUBAREA RUNOFF{CFS) 7.74 
EFFECTIVE AREA{ACRES) = 8.50 AREA-AVERAGED Fm{INCH/HR) 0.07 
AREA-AVERAGED Fp{INCH/HR) 0 . 75 AREA-AVERAGED Ap = 0. 10 
TOTAL AREA{ACRES) = 8.5 PEAK FLOW RATE{CFS) = 16.24 

END OF SUBAREA "V" GUTTER HYDRAULICS: 
DEPTH(FEET) = 0.52 FLOOD WIDTH(FEET) 35.37 
FLOW VELOCITY{FEET/SEC.) = 2.48 DEPTH*VELOCITY{FT*FT/SEC) 1.30 
LONGEST FLOWPATH FROM NODE 420.00 TO NODE 422.00 = 1055.00 FEET. 

**************•********************************************•**************** 
FLOW PROCESS FROM NODE 422.00 TO NODE 422 . 00 IS CODE = 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
====--=========~=::=- -- -- =-==--=========-==~==:=:=.- - ·-========-= 

MAINLINE Tc(MIN.) = 12.81 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.197 
SUBAREA LOSS RATE DATA{AMC II): 

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

COMMERCIAL B 0. 60 0. 75 0 .100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF{CFS) = 1.15 
EFFECTIVE AREA{ACRES) = 9.10 AREA-AVERAGED Fm{INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA{ACRES) = 9.1 PEAK FLOW RATE{CFS) = 17.38 

**************************************************************************** 
FLOW PROCESS FROM NODE 422.00 TO NODE 423.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) 
FLOW LENGTH{FEET) = 85 . 00 

633.52 DOWNSTREAM(FEET) 
MANNING'S N = 0. 012 
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DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 15 . 34 
ESTIMATED PIPE DIAMETER{INCH) = 18.00 NUMBER OF PIPES 1 
PIPE-FLOW{CFS) = 17.38 
PIPE TRAVEL TIME{MIN.) = 0.09 Tc{MIN.) = 12.90 
LONGEST FLOWPATH FROM NODE 420.00 TO NODE 423.00 = 1140.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 423.00 TO NODE 423.00 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.) 12.90 
RAINFALL INTENSITY{INCH/HR) 2.19 
AREA-AVERAGED Fm{INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 9.10 
TOTAL STREAM AREA(ACRES) = 9.10 
PEAK FLOW RATE{CFS) AT CONFLUENCE= 17.38 

** CONFLUENCE DATA** 
STREAM Q 
NUMBER {CFS) 

1 117.61 
1 117.79 
1 122.79 
1 123.17 
1 122.94 
1 122.42 
1 122.20 
1 115.67 
1 113.98 
1 110.35 
1 108. 73 
2 17 .38 

Tc 
(MIN.) 

9.93 
9.99 

11.91 
12.11 
12.33 
12.64 
12.72 
14.92 
15 .44 
16.68 
17.22 
12.90 

Intensity 
{INCH/HR) 

2.560 
2.550 
2.296 
2.273 
2.248 
2.215 
2.206 
2.005 
1.964 
1.875 
1.840 
2.188 

Fp(Fm) 
(INCH/HR) 
0.75( 0.07) 
0.75( 0.07) 
0.75{ 0.07) 
0.75{ 0.07) 
0.75{ 0.07) 
0.75{ 0.07) 
0.75{ 0.07) 
0.75{ 0.07) 
0.75( 0.07) 
0.75( 0.07) 
0.75( 0.07) 
0.75( 0.07) 

Ap 

0.10 
0.10 
0.10 
0. 10 
0.10 
0.10 
0.10 
0.10 
0. 10 
0.10 
0.10 
0.10 

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

** PEAK 
STREAM 
NUMBER 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

FLOW RATE 
Q 

(CFS) 
133.35 
133.56 
139.65 
140.14 
140.02 
139.67 
139.49 
139.05 
131.55 
129.53 
125.16 
123.25 

TABLE** 
Tc 

(MIN.) 
9.93 
9.99 

11.91 
12.11 
12.33 
12.64 
12.72 
12.90 
14.92 
15.44 
16.68 
17.22 

Intensity Fp{Fm) 
{INCH/HR) (INCH/HR) 

2.560 0.75( 0 . 07) 
2.550 0.75( 0.07) 
2.296 0.75( 0.07) 
2.273 0.75 ( 0.07) 
2.248 0.75 ( 0 . 07) 
2.215 0.75 ( 0.07) 
2.206 0.75( 0.07) 
2.188 0 . 75( 0 .07) 
2.005 0.75 ( 0.07) 
1.964 0.75( 0 . 07) 
1.875 0.75 ( 0.07) 
1.840 0.75 ( 0.07) 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ap 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

Ae 
{ACRES) 

43.9 
44 . 2 
52 . 6 
53.5 
54 . 1 
54 . 7 
54 . 9 
58.4 
59 . 1 
60 .4 
60.9 
9. 1 

Ae 
(ACRES) 

50.9 
51.2 
61.0 
62.0 
62.8 
63.7 
63.9 
64 . 3 
67.5 
68.2 
69.5 
70.0 

PEAK FLOW RATE{CFS) 140.14 Tc(MIN.) = 12.11 

HEADWATER 
NODE 

300.00 
120.00 
210.00 
200.00 
220.00 
410.00 
320.00 
310.00 
110.00 
100.00 
400.00 
420.00 

HEADWATER 
NODE 

300.00 
120.00 
210.00 
200.00 
220.00 
410.00 
320.00 
420 . 00 
310.00 
110.00 
100.00 
400.00 

EFFECTIVE AREA{ACRES) = 62.01 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA{ACRES) = 70.0 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 423.00 = 3250.00 FEET. 

**************************************************************************** 
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FLOW PROCESS FROM NODE 423.00 TO NODE 
PR25A 

505.00 IS CODE= 31 

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

:.-~--==-==-==-=--- - ---==-====·==-==-- - -===-==-=--=======--====- ·-====== -=-=-=-==-==== 
ELEVATION DATA: UPSTREAM(FEET) = 627.66 DOWNSTREAM(FEET) 626.60 
FLOW LENGTH(FEET) = 212.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 54.0 INCH PIPE IS 42.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 10.51 
ESTIMATED PIPE DIAMETER(INCH) = 54.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 140.14 
PIPE TRAVEL TIME(MIN.) = 0.34 Tc(MIN.) = 12.45 
LONGEST FLOWPATH FROM NODE 100 .00 TO NODE 505.00 3462.00 FEET . 

****************************•*********************************************** 
FLOW PROCESS FROM NODE 505.00 TO NODE 505 .00 IS CODE = 1 

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

TOTAL NUMBER OF STREAMS= 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM l ARE: 
TIME OF CONCENTRATION(MIN.) 12.45 
RAINFALL INTENSITY(INCH/HR) 2.24 
AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 62.01 
TOTAL STREAM AREA(ACRES) = 69.95 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 140.14 

************************•****************************************•********** 
FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 IS CODE= 21 

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

====-===-========r-====== ===-==:..::::-====~-=-=-L.=========-:.. -::-===== == 
INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

690.00 
644.50 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.949 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.414 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 4.30 0.75 0.100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0 .100 
SUBAREA RUNOFF(CFS) 9.05 
TOTAL AREA(ACRES) = 4.30 PEAK FLOW RATE(CFS) 9.05 

639.08 

Tc 
(MIN.) 
10.95 

*********************************•****************************************** 
FLOW PROC ESS FROM NODE 501. 00 TO NODE 502 .00 IS CODE= 31 

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

:==-~-:= i=.oi:c::= - = -=-=====--=======-::=-=-, -=- -~-=~==,:.__.:::::=::::== ·:::=..:;:_ ::c--= ===-======== 
ELEVATION DATA: UPSTREAM(FEET) = 635.08 DOWNSTREAM(FEET) 634.28 
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 13 . 8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.42 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 9.05 
PIPE TRAVEL TIME(MIN.) = 0.49 Tc(MIN.) = 11.44 
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 502.00 850.00 FEET. 

**************************************************************************** 
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FLOW PROCESS FROM NODE 502.00 TO NODE 
PR25A 

502.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 11.44 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.351 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 1. 90 0. 75 0 .100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 1.90 SUBAREA RUNOFF(CFS) = 3.89 
EFFECTIVE AREA(ACRES) = 6.20 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 6.2 PEAK FLOW RATE(CFS) = 12.70 

**************************************************************************** 
FLOW PROCESS FROM NODE 502.00 TO NODE 503.00 IS CODE= 31 

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

=== - ·========= -==::::::i==-=-c::.=-=---===~=====:===-~== -==== -==-::::::::c===="'"::==.===-=- --
ELEVATION DATA: UPSTREAM(FEET) = 634.28 DOWNSTREAM(FEET) 633.50 
FLOW LENGTH(FEET) = 155.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.92 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 12.70 
PIPE TRAVEL TIME(MIN.) = 0.44 Tc(MIN.) = 11.88 
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 503.00 1005.00 FEET. 

**********************************•*********************************•******* 
FLOW PROCESS FROM NODE 503.00 TO NODE 503 . 00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
====-=========-====·=·===== - ==c::======:=-=====·-====-======== -===-===-===;;;;::c:= 

MAINLINE Tc(MIN.) = 11.88 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.299 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 1. 90 0. 75 0 .100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 1.90 SUBAREA RUNOFF(CFS) = 3.80 
EFFECTIVE AREA(ACRES) = 8.10 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 8.1 PEAK FLOW RATE(CFS) = 16.22 

**************************************************************************** 
FLOW PROCESS FROM NODE 503.00 TO NODE 504.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 633.50 DOWNSTREAM(FEET) 632.70 
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.13 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 16.22 
PIPE TRAVEL TIME(MIN.) = 0.44 Tc(MIN.) = 12.31 
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 504.00 1165.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 504.00 TO NODE 504.00 IS CODE= 81 
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
===--==c:c::=-:=..=.==-====-==-====- - .===..==-~ ==----=-=-==-===-==============·= 

MAINLINE Tc(MIN.) = 12.31 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.250 
SUBAREA LOSS RATE DATA(AMC II): 

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

COMMERCIAL B 2. 95 0. 75 0 .100 56 
COMMERCIAL B 0. 60 0. 75 0 .100 56 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0 ,100 
SUBAREA AREA(ACRES) = 3.55 SUBAREA RUNOFF(CFS) = 6.95 
EFFECTIVE AREA(ACRES) = 11.65 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 11.7 PEAK FLOW RATE(CFS) = 22.81 

*********•*************•**************************************************** 
FLOW PROCESS FROM NODE 504.00 TO NODE 505 . 00 IS CODE= 31 

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

===-=-===-===·==-===---===c-== = =-=·==== --== =-=-===:.=-==·===========:::::===.:::- -==-=====-===-== 
ELEVATION DATA: UPSTREAM(FEET) = 632.70 DOWNSTREAM(FEET) 627.60 
FLOW LENGTH(FEET) = 260.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.11 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 22.81 
PIPE TRAVEL TIME(MIN.) = 0.39 Tc(MIN.) = 12.70 
LONGEST FLOWPATH FROM NODE 500 . 00 TO NODE 505.00 = 1425.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 505.00 TO NODE 505 . 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.) 12.70 
RAINFALL INTENSITY(INCH/HR) 2.21 
AREA-AVERAGED Fm(INCH/HR) = 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 
AREA-AVERAGED Ap = 0 . 10 
EFFECTIVE STREAM AREA(ACRES) 11.65 
TOTAL STREAM AREA(ACRES) = 11.65 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 22.81 

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

1 133.35 10.27 2. 509 0.75 ( 0 .07) 0.10 50.9 
1 133.56 10.33 2. 500 0 . 75 ( 0 .07) 0.10 51.2 
1 139.65 12.24 2 . 258 0.75 ( 0 .07) 0.10 61.0 
1 140.14 12.45 2 . 236 0.75 ( 0 .07 ) 0.10 62.0 
1 140.02 12.67 2. 212 0.75 ( 0. 07 ) 0.10 62.8 
1 139.67 12.98 2. 180 0.75 ( 0. 07 ) 0.10 63.7 
1 139.49 13.06 2.172 0.75{ 0 . 07 ) 0.10 63.9 
1 139.05 13 . 24 2. 154 0 . 75( 0. 07 ) 0.10 64.3 
1 131.55 15.26 1 . 978 0 .75 ( 0 . 07 ) 0.10 67.5 
1 129.53 15.78 1.939 0 .75 ( 0 . 07 ) 0.10 68.2 
1 125.16 17.03 1.852 0.75 ( 0 .07 ) 0.10 69.5 
1 123.25 17.56 1 . 818 0 . 75( 0 .07 ) 0.10 70.0 
2 22.81 12.70 2. 208 0 . 75( 0 .07 ) 0.10 11. 7 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
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HEADWATER 
NODE 

300.00 
120.00 
210.00 
200.00 
220.00 
410.00 
320.00 
420.00 
310.00 
110.00 
100.00 
400.00 
500.00 



CONFLUENCE FORMULA USED FOR 2 STREAMS. 

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

1 154.38 10.27 2.509 
2 154.65 10.33 2.500 
3 162.14 12.24 2.258 
4 162.77 12.45 2.236 
5 162.81 12.67 2.212 
6 162.79 12.70 2.208 
7 162.17 12.98 2.180 
8 161.91 13.06 2.172 
9 161.28 13.24 2.154 

10 151.90 15.26 1.978 
11 149.46 15.78 1.939 
12 144.16 17.03 1.852 
13 141.89 17.56 1.818 

Fp(Fm) 
(INCH/HR) 
0.75( 0.07) 
0.75( 0.07 ) 
0.75( 0.07 ) 
0.75( 0.07 ) 
0.75( 0.07 ) 
0.75( 0.07 ) 
0.75( 0.07 ) 
0.75( 0.07) 
0.75( 0.07 ) 
0.75( 0.07) 
0.75( 0.07 ) 
0.75( 0.07 ) 
0.75( 0.07 ) 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ap 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

PR25A 

Ae 
(ACRES) 

60.3 
60.7 
72.3 
73.4 
74.4 
74.5 
75.3 
75.5 
75.9 
79.1 
79 . 9 
81.2 
81.6 

PEAK FLOW RATE(CFS) = 162.81 Tc(MIN.) = 12.67 

HEADWATER 
NODE 

300.00 
120.00 
210.00 
200.00 
220.00 
500.00 
410.00 
320.00 
420.00 
310.00 
110.00 
100.00 
400.00 

EFFECTIVE AREA(ACRES) = 74.37 AREA-AVERAGED Fm(INCH/HR) 0.07 
AREA-AVERAGED Fp(INCH/HR) = 0.75 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 81.6 
LONGEST FLOWPATH FROM NODE 100 . 00 TO NODE 505.00 = 3462.00 FEET. 

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

81.6 TC(MIN.) = 12 . 67 

** PEAK 
STREAM 
NUMBER 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

74.37 AREA-AVERAGED Fm(INCH/HR)= 
= 0.75 AREA-AVERAGED Ap = 0.100 

162.81 

FLOW RATE TABLE** 
Q Tc Intensity 

(CFS) (MIN.) (INCH/HR) 
154.38 10.27 2.509 
154.65 10.33 2.500 
162.14 12.24 2.258 
162.77 12.45 2.236 
162 . 81 12.67 2.212 
162.79 12.70 2 . 208 
162.17 12.98 2.180 
161.91 13.06 2.172 
161.28 13.24 2.154 
151.90 15.26 1.978 
149.46 15.78 1.939 
144.16 17.03 1 . 852 
141.89 17.56 1.818 

Fp(Fm) 
(INCH/HR) 
0.75( 0.07) 
0.75( 0.07 ) 
0.75( 0.07 ) 
0.75( 0.07 ) 
0 . 75( 0.07 ) 
0.75( 0.07 ) 
0.75( 0.07 ) 
0.75( 0.07 ) 
0.75( 0.07) 
0.75( 0.07 ) 
0.75( 0.07 ) 
0.75( 0 . 07 ) 
0.75( 0.07 ) 

Ap 

0.10 
0.10 
0.10 
0.10 
0.10 
0 . 10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

Ae 
(ACRES) 

60.3 
60.7 
72.3 
73.4 
74.4 
74 . 5 
75 . 3 
75.5 
75.9 
79.1 
79.9 
81.2 
81.6 

0.07 

HEADWATER 
NODE 

300.00 
120.00 
210.00 
200.00 
220.00 
500.00 
410.00 
320.00 
420.00 
310.00 
110.00 
100.00 
400.00 

= ·==-====-=--==-==---===·===c::====-=::::= --==-=----=======--===c::======.===-====-== 
==- ----==-=====-====-======-·=·=----==-===-==-=--===-====-=--====::... ·==~ ·= 

END OF RATIONAL METHOD ANALYSIS 

... 
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PR25B 

**************************************************************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
(c) Copyright 1983-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

****•********************* DESCRIPTION OF STUDY*********************••*** 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
* PROPOSED CONDITION 25-YEAR 
* SOUTHEAST LANDSCAPE FRONTING MERRILL AVE (NODES 600-601) 
************************************************************************** 

FILE NAME: W:\3635\PR25B.DAT 
TIME/DATE OF STUDY: 18:17 06/18/2019 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

* 
* 
* 

=.::::=====-=.=..----=-====-=-=== ==-=..======-...:==-=--==-=-==-=-=-~-':==.=:====~-======·===-::..: 
--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT(YEAR) = 25.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) 0.6000 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0 . 8700 

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

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

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

******************************************************************'********* 
FLOW PROCESS FROM NODE 600.00 TO NODE 601.00 IS CODE= 21 

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

====--==-:""'===-=.::::i-======-=-==·======-==- =-=:....=====-::=•=====-===-= ====--=.:::i=.i:::::==..= 
35.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 

ELEVATION DATA: UPSTREAM(FEET) = 641.05 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.401 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.332 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

Ap SCS 
(DECIMAL) CN 

Page 1 

640.35 

Tc 
(MIN.) 



PR25B 
NATURAL FAIR COVER 
"OPEN BRUSH" B 0.15 0.61 1.000 66 6.40 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) • 0.61 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF(CFS) = 0.37 
TOTAL AREA(ACRES) = 0.15 PEAK FLOW RATE(CFS) = 0.37 

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

0.2 TC(MIN.) = 6.40 
0.15 AREA-AVERAGED Fm(INCH/HR)= 
0.61 AREA-AVERAGED Ap = 1.000 
0.37 

0.61 

=-·------~---=-==-=====··- ·--=...,--.:r:~=-==-==-·-===-= -=-- --=-=-=====- - === 

END OF RATIONAL METHOD ANALYSIS 
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PR25C 

********•*•**********•****************************************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
(c) Copyright 1983-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

******•******************* DESCRIPTION OF STUDY************************** 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
* PROPOSED CONDITION 25-YEAR 
* SOUTHEAST LANDSCAPE FRONTING MERRILL AVE (NODES 610-611) 
************************************************************************** 

FILE NAME: W:\3635\PR25C.DAT 
TIME/DATE OF STUDY: 18:26 06/18/2019 

* 
* 
* 

::::::::::-·====-== ====-=-=-==-====-=-c:=== ·- ===r--·=====- --=- - ---·-=-z--==.=:=====-= 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

=== _;.,_; :::-:... ====·===·-=.=..:::.==========-·- -= ===·===~==-==---======-== 
- -*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT(YEAR) = 25 . 00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) 0.6000 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.8700 

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

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

NO. (FT) (FT) SIDE/ SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
==--:::==::::::::::::::=== = ·====-=- ·- -- =---= ==-=== ===== ===-=== ===::::i 

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

********•********************•********************************************** 
FLOW PROCESS FROM NODE 610.00 TO NODE 611 . 00 IS CODE= 21 

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

==-=========:===-- =::::;======.=-===-======-=-=- - ~-====-===-·===--==:====-·----=·==-==---- =---
100.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 

ELEVATION DATA: UPSTREAM(FEET) = 639.50 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.567 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 2.797 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

Ap SCS 
(DECIMAL) CN 

Page 1 

635.70 

Tc 
(MIN.) 



PR25C 
NATURAL FAIR COVER 
"OPEN BRUSH" B 0. 85 0. 61 1. 000 66 8. 57 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF(CFS) = 1.67 
TOTAL AREA(ACRES) = 0.85 PEAK FLOW RATE(CFS) = 1.67 

====-========-====-✓=--=====---=========-======-==--=-=======-== 

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

0.9 TC(MIN.) = 8.57 
0.85 AREA-AVERAGED Fm(INCH/HR)= 0.61 
0.61 AREA-AVERAGED Ap = 1.000 
1.67 

==--=======--=====-=-=-======-======~=----------- -===-=-=--=-==== ·==·-=-===== 
= -==-=~=---=====-= -==-=-= ==-=====-=:---=~=-= ::.===--=-- - -=-==-=-=-===~ ----- ===- ....:..=::== 

END OF RATIONAL METHOD ANALYSIS 

• 
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PR25D 

**************************************************************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
(c) Copyright 1983-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 143S 

Analysis prepared by : 

************************** DESCRIPTION OF STUDY************************** 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
* PROPOSED CONDITION 2S-YEAR 
* SOUTHWEST ENTRY DRIVEWAY FRONTING MERRILL AVE (NODES 620-621) 
************************************************************************** 

FILE NAME: W:\3635\PR25D.DAT 
TIME/DATE OF STUDY: 18:33 06/18/2019 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

* 
* 

* 

=:::=-====~-=-:::=.:;;;:..=-----=-======-=---=====-====-=~.=:o==-=== 
--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT(YEAR) = 25.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) 0.6000 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.8700 

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

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

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0 . 0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 
FLOW PROCESS FROM NODE 620.00 TO NODE 621.00 IS CODE= 21 

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

.... .. === === ~-=-=-.-:---=-====-====- - -==--- ""-=-==== ===-====-=-===--.::.=====-=-===-=-:.=.::·-: 
225.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 

ELEVATION DATA: UPSTREAM(FEET) = 640.85 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = S.625 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.600 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

Ap SCS 
(DECIMAL) CN 
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635.60 

Tc 
(MIN.) 



PR25D 
COW,,ERCIAL B 0.35 0. 75 0.100 56 5.63 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.75 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) = 1.11 
TOTAL AREA(ACRES) = 0.35 PEAK FLOW RATE(CFS) = 1.11 

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

0.3 TC(MIN.) = 5.63 
0.35 AREA-AVERAGED Fm(INCH/HR)= 0.07 
0.75 AREA-AVERAGED Ap = 0.100 
1.11 

=:=-=-====:::;::::=========-=·============::::::::~===i:::====--===:======----======::::!-::::-: 
===-=-===----==-=====----============--=======-=--=====--===-= 

END OF RATIONAL METHOD ANALYSIS 
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PR25E 

***************************************************•************************ 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
(c) Copyright 1983-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by: 

************************** DESCRIPTION OF STUDY************************** 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
* PROPOSED CONDITION 25-YEAR 
* SOUTHWEST LANDSCAPE FRONTING MERRILL AVE (NODES 630-631) 
**********************•***************************************•**•******** 

FILE NAME: W:\3635\PR25E . DAT 
TIME/DATE OF STUDY : 18:39 06/18/2019 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

* 
* 
* 

----·--=--= ·- ---=-----·--------- . ---- __ .--.-: ___ . _. ------------------
- - *TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT(YEAR) = 25.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) 0.6000 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0 .8700 

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

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
HALF- CROWN TO STREET-CROS5FALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 
FLOW PROCESS FROM NODE 630.00 TO NODE 631 . 00 IS CODE= 21 

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

40.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 639.50 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.864 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

Ap SCS 
(DECIMAL) CN 
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635.25 

Tc 
(MIN.) 



PR25E 
NATURAL FAIR COVER 
"OPEN BRUSH" B 0. 30 0. 61 1. 000 66 5. 00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF(CFS) = 0.88 
TOTAL AREA(ACRES) = 0.30 PEAK FLOW RATE(CFS) = 0,88 

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

0.3 TC(MIN.) = 5.00 
0.30 AREA-AVERAGED Fm(INCH/HR)= 0.61 
0.61 AREA-AVERAGED Ap = 1.000 
0.88 

============= ·===·=·=·=-==-----======= =~--=-====--==-- -=«.~ =========== 
=~ --:.== =c ::::1: ---=~====-==--=-====-=-:.=-,::===-=-==========-===-=-=====-======·====.=:.== 

END OF RATIONAL METHOD ANALYSIS 
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PR25F 

**************************************************************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
(c) Copyright 1983-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by: 

************************** DESCRIPTION OF STUDY**********************•*** 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
* PROPOSED CONDITION 25-YEAR 
* SOUTHWEST LANDSCAPE FRONTING EUCLID AVE (NODES 640-641) 
***************************·***•***** *** •• ""** ... •+*** .... , .... .,. ... ****** ••• 

FILE NAME: W:\3635\PR25F.DAT 
TIME/DATE OF STUDY: 18:47 06/18/2019 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

--*TIME -OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT(YEAR) = 25.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) 0.6000 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 0.8700 

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

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

* 
* 

* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

***************************•************************************************ 
FLOW PROCESS FROM NODE 640.00 TO NODE 641 . 00 I S CODE = 21 

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

30.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 640.40 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000 
* 25 YEAR RAINFALL INTENSITY(INCH/HR) = 3.864 
SUBAREA Tc AND LOSS RATE DATA(AMC II): 

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

Ap SCS 
(DECIMAL) CN 
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636.S0 

Tc 
(MIN.) 



PR25F 
NATURAL FAIR COVER 
"OPEN BRUSH" B 0.80 0.61 1.000 66 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.61 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF(CFS) = 2.34 
TOTAL AREA(ACRES) = 0.80 PEAK FLOW RATE(CFS) = 2.34 

==-===-=~=;:===-=========-=-=--=""=-===-===-=========-==:==~=-=--=---== 
ENO OF STUDY SUMMARY: 
TOTAL AREA(ACRES) 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
PEAK FLOW RATE(CFS) 

0.8 TC(MIN.) = 5.00 
0.80 AREA-AVERAGED Fm(INCH/HR)= 0.61 
0.61 AREA-AVERAGED Ap = 1.000 

2.34 
==-- -====~=---~ ~= ~==:.==-·-=====..::===== -====-======·=======---=::="'-~ 
=--=::::::-v::c=.....:=========~~-=-:::==========...:=----=-.=.----=-======- ·--:== 

END OF RATIONAL METHOD ANALYSIS 

"' 
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PR100A.RES 

**************************************************************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
(c) Copyright 1983-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

****•********************* DESCRIPTION OF STUDY ***•**************•******* 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
* PROPOSED CONDITION 100-YEAR 
* SITE AREAS TRIBUTARY TO MERRILL AVE STORM DRAIN (NODES 100-505) 
************************************************************************** 

FILE NAME: W:\3635\PR100A . DAT 
TIME/DATE OF STUDY: 09:13 06/18/2019 

* 
* 

* 

=============- :::::..;;:: =.::-- =====----======-===-=.======--==-=-==-i==-===c..- -====~-= -=--
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) 0.6000 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.0600 

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

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

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

*************************•************************************************** 
FLOW PROCESS FROM NODE 100.00 TO NODE 101 . 00 IS CODE= 21 

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

750.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 666.70 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.457 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.863 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ 5CS SOIL AREA Fp 
LAND USE GROUP (ACRES) (INCH/HR) 

Ap SCS 
(DECIMAL) CN 
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PR100A.RES 
COMMERCIAL B 3. 70 0. 42 0 .100 76 11. 46 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 9.39 
TOTAL AREA(ACRES) = 3.70 PEAK FLOW RATE(CFS) = 9.39 

**************************************************************************** 
FLOW PROCESS FROM NODE 101. 00 TO NODE 112.00 IS CODE= 31 

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

= ==-=-==~==-==·===============-========-·- - =-========n=·==::--======-:. 
ELEVATION DATA: UPSTREAM(FEET) = 657.15 OOWNSTREAM(FEET) 654.60 
FLOW LENGTH(FEET) = 510.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.1 INCHES 
PIPE-FLOW VELOCITY(FEET/5EC.) 5.46 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 9.39 
PIPE TRAVEL TIME(MIN.) = 1.56 Tc(MIN.) = 13.01 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 112.00 1260.00 FEET. 

**************************•************************************************* 
FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 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.) 13.01 
RAINFALL INTENSITY(INCH/HR) 2.65 
AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 3.70 
TOTAL STREAM AREA(ACRES) = 3.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 9.39 

**************************************************************************** 
FLOW PROCESS FROM NODE 110. 00 TO NODE 111.00 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) = 

835.00 
665.96 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.955 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.790 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 4.50 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 11.13 
TOTAL AREA(ACRES) = 4.50 PEAK FLOW RATE(CFS) 11.13 

659.77 

Tc 
(MIN.) 
11.95 

**************************************************************************** 
FLOW PROCESS FROM NODE 111.00 TO NODE 112.00 IS CODE= 31 

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

=--==== = ==:=====-- -- -- --=-=-=.=-=·-==--- =- ---===----- -.:=--=---- ===-~-~======-=·== 
ELEVATION DATA: UPSTREAM(FEET) = 655.77 DOWNSTREAM(FEET) 655.67 
FLOW LENGTH(FEET) 10.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.5 INCHES 
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PR100A.RES 
PIPE-FLOW VELOCITY(FEET/SEC.) 7.45 
ESTIMATED PIPE DIAMETER(INCH) 21.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 11.13 
PIPE TRAVEL TIME(MIN.) = 0.02 Tc(MIN.) = 11.98 
LONGEST FLOWPATH FROM NODE 110.00 TO NODE 112.00 845.00 FEET. 

**********************•******•********************************************** 
FLOW PROCESS FROM NODE 112.00 TO NODE 112.00 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.) 11.98 
RAINFALL INTENSITY(INCH/HR) 2.79 
AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 4.50 
TOTAL STREAM AREA(ACRES) = 4.50 
PEAK FLOW RATE(CFS) AT CONFLUENCE 11.13 

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

1 9.39 13.01 2.652 0.42( 0.04) 
2 11.13 11 . 98 2.787 0.42( 0.04) 

Ap 

0.10 
0.10 

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 20.22 11.98 2. 787 0.42( 0 . 04) 0.10 
2 19.97 13.01 2.652 0.42( 0 . 04) 0.10 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ae 
(ACRES) 

3.7 
4.5 

Ae 
(ACRES) 

7.9 
8.2 

20.22 Tc(MIN.) = 11.98 
7.91 AREA-AVERAGED Fm(INCH/HR) 

= 0.42 AREA-AVERAGED Ap = 0.10 
8.2 

HEADWATER 
NODE 

100.00 
110.00 

HEADWATER 
NODE 

110. 00 
100.00 

0.04 
PEAK FLOW RATE(CFS) 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 112.00 = 1260 . 00 FEET . 

*************************************************************************•** 
FLOW PROCESS FROM NODE 112 .00 TO NODE 122.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 654.60 DOWNSTREAM(FEET) 652.41 
FLOW LENGTH(FEET) = 146.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 17.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 9.72 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 20.22 
PIPE TRAVEL TIME(MIN.) = 0.25 Tc(MIN.) = 12.23 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 122.00 1406.00 FEET. 

*****************************************¥********************************** 
FLOW PROCESS FROM NODE 122.00 TO NODE 122.00 IS CODE= 1 

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

TOTAL NUMBER OF STREAMS= 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE : 
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TIME OF CONCENTRATION(MIN.) 
RAINFALL INTENSITY(INCH/HR) 
AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Fp(INCH/HR) = 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 

12.23 
2.75 

0.04 
0.42 

TOTAL STREAM AREA(ACRES) = 8 . 20 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 

PR100A.RES 

7.91 

20.22 

*************************************•************************************** 
FLOW PROCESS FROM NODE 120.00 TO NODE 121 . 00 IS CODE= 21 

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

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

275.00 
664.40 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3. 00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.078 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.187 
SUBAREA Tc AND LOSS RATE DATA(AMC III) : 

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

COMMERCIAL B 1. 55 0 . 42 0 .100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 5.78 
TOTAL AREA(ACRES) = 1.55 PEAK FLOW RATE(CFS) ~ 5.78 

657.89 

Tc 
(MIN.) 

6.08 

**************************************************************************** 
FLOW PROCESS FROM NODE 121.00 TO NODE 122 .00 IS CODE= 31 

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

= ======--=:.=---==== ==.=.--=====-=-=--== ====---=-=======·===-t..~ ----===-=·=·= 
ELEVATION DATA: UPSTREAM(FEET) = 653.89 DOWNSTREAM(FEET) 652.92 
FLOW LENGTH(FEET) = 194.00 MANNING'S N = 0 . 012 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 11.5 INCHES 
PIPE- FLOW VELOCITY(FEET/SEC.) 4.86 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 5.78 
PIPE TRAVEL TIME(MIN.) = 0.67 Tc(MIN.) = 6.74 
LONGEST FLOWPATH FROM NODE 120 . 00 TO NODE 122.00 469.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 122 . 00 TO NODE 122 .00 IS CODE= 1 

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

======-========·· -==-==::-===i=::::;===--=-=========-===============-=====·===-= 
TOTAL NUMBER OF STREAMS= 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE : 
TIME OF CONCENTRATION(MIN.) 6.74 
RAINFALL INTENSITY(INCH/HR) 3.93 
AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 1.55 
TOTAL STREAM AREA(ACRES) = 1.55 
PEAK FLOW RATE(CFS) AT CONFLUENCE 5.78 

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

1 20.22 12.23 2.753 0.42( 0.04) 
1 19.97 13 . 26 2.622 0.42( 0.04) 

Ap Ae 
(ACRES) 

0 . 10 7.9 
0 . 10 8.2 
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2 5.78 6.74 3.934 0.42{ 0.04) 0.10 1.5 

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

** PEAK FLOW RATE TABLE ** 

120.00 

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

1 21.80 
2 24.25 
3 23.80 

COMPUTED CONFLUENCE 

6.74 3.934 0.42( 0.04) 0.10 5.9 
12.23 2.753 0.42( 0.04) 0.10 9.5 
13.26 2.622 0.42( 0.04) 0.10 9.8 

ESTIMATES ARE AS FOLLOWS: 
24.2S Tc(MIN.) = 12.23 

9.46 AREA-AVERAGED Fm(INCH/HR) 
= 0.42 AREA-AVERAGED Ap = 0.10 
9.8 

120.00 
110.00 
100.00 

0.04 
PEAK FLOW RATE(CFS) 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA{ACRES) = 
LONGEST FLOWPATH FROM NODE 100 . 00 TO NODE 122.00 = 1406.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 122.00 TO NODE 206 . 00 IS CODE= 31 

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

=============================================~~ --==-=-·----== =-=====-=·= --
ELEVATION DATA: UPSTREAM(FEET) = 652.41 DOWNSTREAM{FEET) 643.80 
FLOW LENGTH(FEET) = 170.00 MANNING'S N = 0 . 012 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 14.3 INCHES 
PIPE-FLOW VELOCITY{FEET/SEC.) 16.10 
ESTIMATED PIPE DIAMETER{INCH) = 18.00 NUMBER OF PIPES 1 
PIPE-FLOW{CFS) = 24.25 
PIPE TRAVEL TIME{MIN.) = 0.18 Tc(MIN.) = 12.40 
LONGEST FLOWPATH FROM NODE 100 . 00 TO NODE 206.00 1576.00 FEET. 

**************************•*********************•*************************** 
FLOW PROCESS FROM NODE 206.00 TO NODE 206.00 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.) 12.40 
RAINFALL INTENSITY(INCH/HR) 2.73 
AREA-AVERAGED Fm{INCH/HR) 0.04 
AREA-AVERAGED Fp{INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) = 9.46 
TOTAL STREAM AREA(ACRES) = 9.75 
PEAK FLOW RATE{CFS) AT CONFLUENCE= 24.25 

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

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

================================================:~ ===== =========~=~== 
450.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 

ELEVATION DATA: UPSTREAM{FEET) = 663.60 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)] **0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 7.225 
* 100 YEAR RAINFALL INTENSITY{INCH/HR) = 3.775 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 3.70 0.42 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 

Ap 
(DECIMAL) 

0.100 
0.42 
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SUBAREA AVERAGE PERVIOUS 
SUBAREA RUNOFF(CFS) 
TOTAL AREA(ACRES) = 

PR100A.RES 
AREA FRACTION, Ap = 0.100 

12.43 
3.70 PEAK FLOW RATE(CFS) = 12.43 

*****************************************************•********************** 
FLOW PROCESS FROM NODE 201. 00 TO NODE 202.00 IS CODE= 31 

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

=-==----=======--=======----=====----========-=================--========== 
ELEVATION DATA: UPSTREAM(FEET) = 647.58 DOWNSTREAM(FEET) 647.43 
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.88 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE - FLOW(CFS) = 12.43 
PIPE TRAVEL TIME(MIN.) = 0.09 Tc(MIN.) = 7.31 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 202.00 480.00 FEET. 

··••***********•************************************************************ 
FLOW PROCESS FROM NODE 202.00 TO NODE 202.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
=i:::..c::c====.---=----=========================================================== 

MAINLINE Tc(MIN.) = 7.31 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.748 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL AREA Fp Ap 5CS 
LAND USE GROUP (ACRES) (INCH/HR) (DECIMAL) CN 

COMMERCIAL B 1.00 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF(CFS) = 3.34 
EFFECTIVE AREA(ACRES) = 4.70 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRE5) = 4.7 PEAK FLOW RATE(CFS) = 15.68 

***********************•**************************************************** 
FLOW PROCESS FROM NODE 202.00 TO NODE 203.00 IS CODE= 31 

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

==== ~-==--==-=·----::::::r:====-=-=-====-==--=-==---- =--- =-===============--== 
ELEVATION DATA: UPSTREAM(FEET) = 647.43 DOWNSTREAM(FEET) 646.68 
FLOW LENGTH(FEET) = 150.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.11 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 15.68 
PIPE TRAVEL TIME(MIN.) = 0.41 Tc(MIN.) = 7.72 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 203.00 = 630.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 203.00 TO NODE 203.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
-----------------------------------------------=--------====-~---=:=====-~ 

MAINLINE Tc(MIN.) = 7.72 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.628 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 2.00 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) • 2.00 SUBAREA RUNOFF(CFS) = 6.45 
EFFECTIVE AREA(ACRES) = 6.70 AREA-AVERAGED Fm(INCH/HR) 0.04 
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AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 6.7 PEAK FLOW RATE(CFS) = 21.62 

***************************•************************************************ 
FLOW PROCESS FROM NODE 203.00 TO NODE 204.00 IS CODE= 31 

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

------------------------------------------- -----½ -=-=---:-=:== ====::;v:':I...=== 
ELEVATION DATA: UPSTREAM(FEET) = 646.68 DOWNSTREAM(FEET) 645.90 
FLOW LENGTH(FEET) = 155.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 20.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.63 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 21.62 
PIPE TRAVEL TIME(MIN.) = 0.39 Tc(MIN.) = 8.11 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 204.00 785.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 204.00 TO NODE 204.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
===--====---==::i~..::=-=-===-===-=---=":== -- -~ - ======-=====~n:::o=::::1::i::::...::::::=.=..=.=-==-·-= 

MAINLINE Tc(MIN.) = 8.11 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.522 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 2.00 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 2.00 SUBAREA RUNOFF(CFS) = 6.26 
EFFECTIVE AREA(ACRES) = 8.70 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 8.7 PEAK FLOW RATE(CFS) = 27.25 

**************************************************************************** 
FLOW PROCESS FROM NODE 204.00 TO NODE 205.00 IS CODE= 31 

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

======-===·==-:=~=======-==================-==:;:::= --==c:- ::===--=== 
ELEVATION DATA: UPSTREAM(FEET) = 645.90 DOWNSTREAM(FEET) 645.10 
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 22.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 7.05 
ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 27.25 
PIPE TRAVEL TIME(MIN.) = 0.38 Tc(MIN.) = 8.49 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 205.00 945.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 205.00 TO NODE 205.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
===-=--~-===..:...:.::'"':========:==-=-=-===·======c=-- ·===-===---====::::==:::-=c:: -~ 

MAINLINE Tc(MIN.) = 8.49 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.427 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 4.00 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 4.00 SUBAREA RUNOFF(CFS) = 12.19 
EFFECTIVE AREA(ACRES) = 12.70 AREA-AVERAGED Fm(INCH/HR) = 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
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TOTAL AREA(ACRES) = 12.7 
PR100A.RES 

PEAK FLOW RATE(CFS) = 38.69 

******************************************•********************************* 
FLOW PROCESS FROM NODE 205.00 TO NODE 206.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 645.10 DOWNSTREAM(FEET) 643.80 
FLOW LENGTH(FEET) = 260.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 7.58 
ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 38.69 
PIPE TRAVEL TIME(MIN.) = 0.57 Tc(MIN.) = 9.06 
LONGEST FLOWPATH FROM NODE 200.00 TO NODE 206.00 1205.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 206.00 TO NODE 206.00 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.) 9.06 
RAINFALL INTENSITY(INCH/HR) 3.30 
AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 12.70 
TOTAL STREAM AREA(ACRES) = 12.70 
PEAK FLOW RATE(CFS) AT CONFLUENCE 38.69 

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

1 21.80 6.92 3. 873 0.42( 0.04) 0.10 5.9 
1 24.25 12.40 2. 729 0.42( 0.04) 0.10 9 . 5 
1 23.80 13.44 2. 601 0.42( 0.04) 0.10 9. 8 
2 38.69 9.06 3. 296 0.42( 0.04) 0.10 12.7 

RAINFALL 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) (MIN.) (INCH/HR) (INCH/HR) (ACRES) 

1 56.61 6.92 3.873 0.42( 0.04) 0.10 15 . 6 
2 61.44 9.06 3.296 0.42( 0.04) 0 . 10 20 . 0 
3 56.20 12.40 2.729 0.42( 0.04) 0.10 22.2 
4 54.23 13.44 2.601 0.42( 0.04) 0 . 10 22 . 5 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 61 .44 Tc(MIN . ) = 9. 06 

HEADWATER 
NODE 

120.00 
110.00 
100.00 
200.00 

HEADWATER 
NODE 

120.00 
200.00 
110.00 
100.00 

EFFECTIVE AREA(ACRES) = 19.99 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 22.5 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 206.00 = 1576.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 206.00 TO NODE 212.00 IS CODE= 31 

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

=======================•=================================~=========~~=;=:= 
ELEVATION DATA: UPSTREAM(FEET) = 643.80 DOWNSTREAM(FEET) 
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FLOW LENGTH(FEET) = 80.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 39.0 INCH PIPE IS 31.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 8.48 
ESTIMATED PIPE DIAMETER(INCH) = 39.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 61.44 
PIPE TRAVEL TIME(MIN . ) = 0 .16 Tc(MIN.) = 9.22 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 212.00 1656.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 212.00 TO NODE 212.00 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.) 9.22 
RAINFALL INTENSITY(INCH/HR) 3.26 
AREA-AVERAGED Fm(INCH/HR) = 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 19.99 
TOTAL STREAM AREA(ACRES) = 22.45 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 61.44 

**************************************************************************** 
FLOW PROCESS FROM NODE 210 . 00 TO NODE 211.00 IS CODE= 21 

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

===,=-==---====--============~======= ===-===--=-======-=====·=-=-- =c:=- -= -= 
INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

600.00 
665.18 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.970 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.315 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 3.00 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 8.84 
TOTAL AREA(ACRES) = 3.00 PEAK FLOW RATE(CFS) 8.84 

655.52 

Tc 
(MIN.) 

8.97 

**************************************************************************** 
FLOW PROCESS FROM NODE 211.00 TO NODE 212.00 IS CODE= 31 

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

=·===--:====-===- · ====-=-=- ===:: -- --===:= -=:-~ ::::ic=-===-=====----- .... -=-=..:=-========·==== 
ELEVATION DATA: UPSTREAM(FEET) = 651.52 DOWNSTREAM(FEET) 643.90 
FLOW LENGTH(FEET) = 104.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 12.0 INCH PIPE IS 8.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 14.61 
ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 8.84 
PIPE TRAVEL TIME(MIN.) = 0.12 Tc(MIN.) = 9 . 09 
LONGEST FLOWPATH FROM NODE 210.00 TO NODE 212.00 = 704.00 FEET . 

******************************************************************•********* 
FLOW PROCESS FROM NODE 212 . 00 TO NODE 212.00 IS CODE= 1 

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

=========================zz~••Ka======:--===-========-=----=-====~==~===== 
TOTAL NUMBER OF STREAMS= 2 
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CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION(MIN.) 9.09 
RAINFALL INTENSITY(INCH/HR) 3.29 
AREA-AVERAGED Fm(INCH/HR) = 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 3.00 
TOTAL STREAM AREA(ACRES) = 3.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 8.84 

** CONFLUENCE DATA** 
STREAM Q 
NUMBER (CFS) 

1 56.61 

Tc 
(MIN.) 

7.08 
1 61.44 9.22 
1 56.20 12.56 
1 54.23 13.60 
2 8.84 9.09 

Intensity Fp(Fm) 
(INCH/HR) (INCH/HR) 

3.821 0.42( 0.04) 
3.262 0.42( 0.04) 
2.709 0.42( 0.04) 
2.583 0.42( 0.04) 
3.289 0.42( 0.04) 

Ap 

0.10 
0.10 
0.10 
0.10 
0.10 

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

** PEAK 
STREAM 
NUMBER 

1 
2 
3 
4 
5 

FLOW RATE 
Q 

(CFS) 
64.62 
69.99 
70.21 
63.46 
61.15 

TABLE** 
Tc Intensity 

(MIN.) (INCH/HR) 
7.08 3.821 
9.09 3.289 
9.22 3.262 

12.56 2.709 
13.60 2.583 

Fp(Fm) 
(INCH/HR) 
0.42( 0.04) 
0.42( 0.04) 
0.42( 0.04) 
0.42( 0.04) 
0.42( 0.04) 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ap 

0.10 
0.10 
0.10 
0.10 
0.10 

Ae 
(ACRES) 

15.6 
20.0 
22.2 
22.5 
3.0 

Ae 
(ACRES) 

18.0 
22.7 
23.0 
25.2 
25.S 

PEAK FLOW RATE(CFS) 70.21 Tc(MIN.) = 9.22 

HEADWATER 
NODE 

120.00 
200.00 
110.00 
100.00 
210.00 

HEADWATER 
NODE 

120.00 
210.00 
200.00 
110.00 
100.00 

EFFECTIVE AREA(ACRES) = 22.99 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 25.5 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 212.00 = 1656.00 FEET. 

******************************************************************•********* 
FLOW PROCESS FROM NODE 212.00 TO NODE 222.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 643.40 DOWNSTREAM(FEET) 640.40 
FLOW LENGTH(FEET) = 600.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 42.0 INCH PIPE IS 32.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 8.88 
ESTIMATED PIPE DIAMETER(INCH) = 42.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 70.21 
PIPE TRAVEL TIME(MIN.) = 1.13 Tc(MIN.) = 10.34 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 222.00 = 2256.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 222. 00 TO NODE 222.00 IS CODE= 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
;::;:::::i::= ======-- - ==-=======-Z-,.!: =:::==::::::i=.===-=========-===----=-=--=====·==·=====---=·== 

TOTAL NUMBER OF STREAMS= 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE : 
TIME OF CONCENTRATION(MIN.) 10.34 
RAINFALL INTENSITY(INCH/HR) 3.04 
AREA-AVERAGED Fm(INCH/HR) = 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 22.99 
TOTAL STREAM AREA(ACRES) = 25 .45 
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PEAK FLOW RATE(CFS) AT CONFLUENCE= 70.21 

**************************************************************************** 
FLOW PROCESS FROM NODE 220.00 TO NODE 221.00 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) = 

705.00 
655.42 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.587 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.001 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 4.55 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF{CFS) 12.12 
TOTAL AREA(ACRES) = 4.55 PEAK FLOW RATE(CFS) = 12.12 

648.58 

Tc 
(MIN.) 
10.59 

***********~**************************************************************** 
FLOW PROCESS FROM NODE 221.00 TO NODE 222.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 644.58 DOWNSTREAM(FEET) 641.18 
FLOW LENGTH(FEET) = 85.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 15.0 INCH PIPE IS 11.0 INCHES 
PIPE-FLOW VELOCITY(FEET/5EC.) 12.56 
ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 12.12 
PIPE TRAVEL TIME(MIN.) = 0.11 Tc(MIN.) = 10.70 
LONGEST FLOWPATH FROM NODE 220.00 TO NODE 222.00 790.00 FEET . 

*************•************************************************************** 
FLOW PROCESS FROM NODE 222.00 TO NODE 222.00 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.) 10.70 
RAINFALL INTENSITY(INCH/HR) 2.98 
AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 4.55 
TOTAL STREAM AREA(ACRES) = 4.55 
PEAK FLOW RATE(CFS) AT CONFLUENCE 12.12 

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

1 64.62 8.22 3.494 0.42( 0.04) 0 . 10 18.0 
1 69.99 10.22 3.067 0.42( 0.04) 0.10 22.7 
1 70.21 10.34 3.044 0.42( 0.04) 0.10 23.0 
1 63.46 13.70 2.571 0.42( 0.04) 0 . 10 25.2 
1 61.15 14.78 2.457 0.42( 0.04) 0.10 25.5 
2 12.12 10.70 2.982 0.42( 0.04) 0 .10 4.6 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 
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** PEAK FLOW RATE TABLE** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 75.55 8.22 3.494 0.42( 0.04) 0 .10 21.4 120.00 
2 81.89 10.22 3.067 0.42( 0.04) 0.10 27.1 210.00 
3 82.16 10.34 3.044 0.42( 0.04) 0 . 10 27.4 200.00 
4 81.61 10.70 2.982 0.42( 0.04) 0 . 10 27.8 220.00 
5 73.88 13.70 2.571 0.42( 0.04) 0 . 10 29.7 110.00 
6 71.10 14.78 2.457 0.42( 0.04) 0.10 30 .0 100.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 82.16 Tc(MIN.) = 10.34 
EFFECTIVE AREA(ACRES) = 27.39 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 30.0 
LONGEST FLOWPATH FROM NODE 100 . 00 TO NODE 222.00 = 2256.00 FEET. 

*************************•************************************************** 
FLOW PROCESS FROM NODE 222.00 TO NODE 308.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 640.40 DOWNSTREAM(FEET) 639.65 
FLOW LENGTH(FEET) = 150.00 MANNING'S N = 0 . 012 
DEPTH OF FLOW IN 45.0 INCH PIPE IS 33.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 9.27 
ESTIMATED PIPE DIAMETER(INCH) = 45.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 82.16 
PIPE TRAVEL TIME(MIN.) = 0.27 Tc(MIN.) = 10.61 
LONGEST FLOWPATH FROM NODE 100 . 00 TO NODE 308.00 2406.00 FEET. 

·····••************•******************************************************** 
FLOW PROCESS FROM NODE 308.00 TO NODE 308 . 00 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.) 10.61 
RAINFALL INTENSITY(INCH/HR) 3. 00 
AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0 .10 
EFFECTIVE STREAM AREA(ACRES) 27.39 
TOTAL STREAM AREA(ACRES) = 30.00 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 82.16 

******************************************************~********************* 
FLOW PROCESS FROM NODE 300.00 TO NODE 301 . 00 IS CODE= 21 

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

=======; ::::.==:...===-==-=-========---- -=-===-=-====---==m:-==--:=:r=====-., 
260.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 

ELEVATION DATA: UPSTREAM(FEET) = 652.57 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 6.653 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.966 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 2.40 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0 . 100 
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SUBAREA RUNOFF(CFS) 
TOTAL AREA(ACRES) = 

8.48 
2.40 PEAK FLOW RATE(CFS) = 8.48 

**************************************************************************** 
FLOW PROCESS FROM NODE 301. 00 TO NODE 302.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 645.07 DOWNSTREAM(FEET) 644.52 
FLOW LENGTH(FEET) = 110.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.1 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.35 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 8.48 
PIPE TRAVEL TIME(MIN.) = 0.34 Tc(MIN.) = 7.00 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 302.00 370.00 FEET . 

**********************•***************************************************** 
FLOW PROCESS FROM NODE 302.00 TO NODE 302.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 7.00 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.848 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 1. 20 0 . 42 0 .100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) = 4.11 
EFFECTIVE AREA(ACRES) = 3.60 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 3.6 PEAK FLOW RATE(CFS) = 12.33 

************************************************•*************************** 
FLOW PROCESS FROM NODE 302.00 TO NODE 303 .00 IS CODE= 31 

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

====--- =========.::::::===-- -===:========re==;;:;;===-=-- -=-==::...== ==·=:::-=:::::.:.=::i 
ELEVATION DATA: UPSTREAM(FEET) = 644.52 DOWNSTREAM(FEET) 644.07 
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 15.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.87 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 12.33 
PIPE TRAVEL TIME(MIN.) = 0.26 Tc(MIN.) = 7.25 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 303.00 460.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 303.00 TO NODE 303.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 7.25 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.767 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 0.80 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF(CFS) = 2.68 
EFFECTIVE AREA(ACRES) = 4.40 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
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TOTAL AREA(ACRES) = 4.4 
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PEAK FLOW RATE(CFS) = 14.75 

**************************•************************************************* 
FLOW PROCESS FROM NODE 303.00 TO NODE 304.00 IS CODE= 31 

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

=====-===== == =--== ====-=-== =---======-============================== 
ELEVATION DATA: UPSTREAM(FEET) = 644.07 DOWNSTREAM(FEET) 643.62 
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.06 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 14.75 
PIPE TRAVEL TIME(MIN.) = 0.25 Tc(MIN.) = 7.50 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 304.00 550.00 FEET. 

****************************•**************************************•******** 
FLOW PROCESS FROM NODE 304.00 TO NODE 304.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 7.50 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.691 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 1.20 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
5UBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) = 3.94 
EFFECTIVE AREA(ACRES) = 5.60 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 5.6 PEAK FLOW RATE(CFS) = 18.39 

**************************************************************************** 
FLOW PROCESS FROM NODE 304.00 TO NODE 305.00 IS CODE= 31 

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

===:=.=-====-;.;:===--==.=·=== --.---==-======= ·=-:::..~----===--=====---=::...=..:=::;:;:==----= 
ELEVATION DATA: UPSTREAM(FEET) = 643.62 DOWNSTREAM(FEET) 643.17 
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.46 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 18.39 
PIPE TRAVEL TIME(MIN.) = 0.23 Tc(MIN.) = 7.73 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 305.00 640.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 305.00 TO NODE 305.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 7.73 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.624 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 1.20 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 1.20 SUBAREA RUNOFF(CFS) = 3.87 
EFFECTIVE AREA(ACRES) = 6.80 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 6.8 PEAK FLOW RATE(CFS) = 21.92 
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****************************************************•*********************** 
FLOW PROCESS FROM NODE 305.00 TO NODE 306.00 IS CODE= 31 

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

===:.===---====:...-- .- ·=~-"""l-=.====·= ======= ~==- ·---=·====-- -===--~-=--=.=:.=-==- --
ELEVATION DATA : UPSTREAM(FEET) = 643.17 DOWNSTREAM(FEET) 642.72 
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0 . 012 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 21.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.62 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 21.92 
PIPE TRAVEL TIME(MIN.) = 0.23 Tc(MIN.) = 7.96 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 306.00 730.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 306.00 TO NODE 306 .00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
======================::==============-=-=====-===-=-===:::;=========--====--

MAINLINE Tc(MIN.) = 7.96 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.562 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 0. 80 0 . 42 0 .100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0 .100 
SUBAREA AREA(ACRES) = 0.80 SUBAREA RUNOFF(CFS) = 2. 53 
EFFECTIVE AREA(ACRES) = 7.60 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 7.6 PEAK FLOW RATE(CFS) = 24.08 

**************************************************************************** 
FLOW PROCESS FROM NODE 306.00 TO NODE 307 .00 IS CODE= 31 

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

========================================================-==--·--~- ===w..~~ 
ELEVATION DATA : UPSTREAM(FEET) = 642.72 DOWNSTREAM(FEET) 642.27 
FLOW LENGTH(FEET) = 90.00 MANNING'S N = 0 . 012 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 20.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.91 
ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 24.08 
PIPE TRAVEL TIME(MIN . ) = 0.22 Tc(MIN.) = 8.17 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 307.00 820.00 FEET. 

**********************************************•***************************** 
FLOW PROCESS FROM NODE 307.00 TO NODE 307.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 8.17 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.505 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 1.05 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0 .100 
SUBAREA AREA(ACRES) = 1.05 SUBAREA RUNOFF(CFS) = 3.27 
EFFECTIVE AREA(ACRES) = 8.65 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 8.7 PEAK FLOW RATE(CFS) = 26.96 

Page 15 



PR100A.RES 
**************************************************************************** 

FLOW PROCESS FROM NODE 307.00 TO NODE 308.00 IS CODE= 31 

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

=-=: =~:-= = -=======::=-===--- -=====-- ====- -=========-=~-=-==-==-·=-======== 
ELEVATION DATA: UPSTREAM{FEET) = 642.27 DOWNSTREAM(FEET) 640.62 
FLOW LENGTH{FEET) = 165.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 9.19 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 26.96 
PIPE TRAVEL TIME(MIN.) = 0.30 Tc(MIN.) = 8.47 
LONGEST FLOWPATH FROM NODE 300.00 TO NODE 308.00 985.00 FEET. 

*******************************************************•******************** 
FLOW PROCESS FROM NODE 308.00 TO NODE 308.00 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.) 8.47 
RAINFALL INTENSITY(INCH/HR) 3.43 
AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) = 8.65 
TOTAL STREAM AREA(ACRES) = 8.65 
PEAK FLOW RATE(CFS) AT CONFLUENCE 26.96 

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

1 75.55 8.49 3.426 0.42( 0.04) 0.10 21.4 120.00 
1 81.89 10.48 3.019 0.42( 0.04) 0.10 27.1 210.00 
1 82.16 10.61 2.997 0.42( 0.04) 0 ,10 27.4 200.00 
1 81.61 10.97 2.938 0.42( 0.04) 0 .10 27.8 220.00 
1 73.88 13.98 2.540 0.42( 0.04) 0.10 29.7 110.00 
1 71.10 15.06 2.429 0.42( 0.04) 0.10 30.0 100.00 
2 26.96 8.47 3.430 0.42( 0 .04) 0 .10 8.7 300.00 

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

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

1 102.44 8.47 3.430 0.42( 0.04) 0.10 30.1 300.00 
2 102.47 8.49 3.426 0.42( 0.04) 0.10 30.1 120.00 
3 105.58 10.48 3.019 0.42( 0.04) 0.10 35.7 210.00 
4 105.68 10.61 2.997 0.42( 0.04) 0.10 36.0 200.00 
5 104.65 10.97 2.938 0.42( 0.04) 0.10 36.4 220.00 
6 93.76 13.98 2.540 0.42( 0.04) 0.10 38.4 110.00 
7 90.09 15.06 2.429 0.42( 0.04) 0.10 38.7 100.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 105.68 Tc(MIN.) = 10.61 
EFFECTIVE AREA(ACRES) = 36.04 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 38.7 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 308.00 = 2406.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 308.00 TO NODE 324.00 IS CODE= 31 

Page 16 



PR100A.RES 
>>>>>COMPUTE PIPE - FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON - PRESSURE FLOW)<<<<< 

=================================================·- ====;=~ ~====--==c====----
ELEVATION DATA: UPSTREAM(FEET) = 639.65 DOWNSTREAM(FEET) 639.30 
FLOW LENGTH{FEET) = 70.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 48.0 INCH PIPE IS 38.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 9.73 
ESTIMATED PIPE DIAMETER(INCH) = 48 . 00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 105.68 
PIPE TRAVEL TIME{MIN.) = 0.12 Tc(MIN.) = 10.73 
LONGEST FLOWPATH FROM NODE 100 . 00 TO NODE 324.00 2476.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 324.00 TO NODE 324.00 IS CODE= 10 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK# 1 <<<<< 

********************************•******************************************* 
FLOW PROCESS FROM NODE 310.00 TO NODE 311.00 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) = 

530.00 
664.10 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)J**0.20 
SUBAREA ANALYSIS USEO MINIMUM Tc(MIN.) = 9.410 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.221 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

COMMERCIAL 8 1.00 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 2.86 
TOTAL AREA(ACRES) = 1.00 PEAK FLOW RATE(CFS) 2.86 

658.86 

Tc 
{MIN.) 

9.41 

***************************************•************************************ 
FLOW PROCESS FROM NODE 311.00 TO NODE 312 . 00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 654.86 DOWNSTREAM(FEET) 654.58 
FLOW LENGTH(FEET) = 55 . 00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 15.0 INCH PIPE IS 8.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 4.12 
ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 2.86 
PIPE TRAVEL TIME{MIN.) = 0.22 Tc(MIN.) = 9.63 
LONGEST FLOWPATH FROM NODE 310.00 TO NODE 312.00 585.00 FEET. 

******************************••*************************•****************** 
FLOW PROCESS FROM NODE 312.00 TO NODE 312.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
================================================== ==-===="= -===-=:::.c==-- ===== 

MAINLINE Tc(MIN.) = 9.63 
* 100 YEAR RAINFALL INTENSITV(INCH/HR) = 3.177 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 0.10 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
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SUBAREA AREA(ACRES) = 
EFFECTIVE AREA(ACRES) 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 

0.10 
1.10 

= 0.42 
1.1 

SUBAREA RUNOFF(CFS) = 0.28 
AREA-AVERAGED Fm(INCH/HR) 0.04 

AREA-AVERAGED Ap = 0.10 
PEAK FLOW RATE(CFS) = 3.10 

********************************•******************************************* 
FLOW PROCESS FROM NODE 312.00 TO NODE 313.00 IS CODE= 31 

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

::c.:....:-o=====:====--= =======·====·=-=- -:::...==-=-=--=-=-=-=-==== -===-=-=--===-=-===~-=..c:c: 
ELEVATION DATA: UPSTREAM(FEET) = 654.58 DOWNSTREAM(FEET) 650.08 
FLOW LENGTH(FEET) = 300.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 12.0 INCH PIPE IS 7.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.30 
ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 3.10 
PIPE TRAVEL TIME(MIN.) = 0.79 Tc(MIN.) = 10.43 
LONGEST FLOWPATH FROM NODE 310.00 TO NODE 313.00 885.00 FEET. 

*************************•*******•****************************************** 
FLOW PROCESS FROM NODE 313.00 TO NODE 313.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 10.43 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.029 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 0.85 0 .42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.85 SUBAREA RUNOFF(CFS) = 2.28 
EFFECTIVE AREA(ACRES) = 1.95 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 2.0 PEAK FLOW RATE(CFS) = 5.24 

**************************************************************************** 
FLOW PROCESS FROM NODE 313.00 TO NODE 322.00 IS CODE= 31 

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

=================================================:t...==========:=-::.====--~7~~== 
ELEVATION DATA: UPSTREAM(FEET) = 650.08 DOWNSTREAM(FEET) 641.68 
FLOW LENGTH(FEET) = 730.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 15.0 INCH PIPE IS 9.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.49 
ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 5.24 
PIPE TRAVEL TIME(MIN.) = 1.88 Tc(MIN.) = 12.30 
LONGEST FLOWPATH FROM NODE 310.00 TO NODE 322.00 1615.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 322.00 TO NODE 322.00 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.) 12.30 
RAINFALL INTENSITY(INCH/HR) 2.74 
AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 1.95 
TOTAL STREAM AREA(ACRES) = 1.95 
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PEAK FLOW RATE(CFS) AT CONFLUENCE= 5.24 

******•*****************•*************************************************** 
FLOW PROCESS FROM NODE 320.00 TO NODE 321.00 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) = 

720.00 
655.42 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3. 00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.070 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.093 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 1. 45 0 . 42 0 .100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 3. 98 
TOTAL AREA(ACRES) = 1.45 PEAK FLOW RATE(CFS) = 3.98 

646.06 

Tc 
(MIN.) 
10.07 

**************************************************************************** 
FLOW PROCESS FROM NODE 321.00 TO NODE 322 . 00 IS CODE= 31 

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

===--==-:...=:=-=====:::=::.=..=====::==::::===..=.=.=.=.::===- -=--== 
ELEVATION DATA: UPSTREAM(FEET) = 642.06 DOWNSTREAM(FEET) 641.81 
FLOW LENGTH(FEET) = 50.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 15.0 INCH PIPE IS 10.4 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 4.39 
ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 3.98 
PIPE TRAVEL TIME(MIN.) = 0.19 Tc(MIN.) = 10.26 
LONGEST FLOWPATH FROM NODE 320 . 00 TO NODE 322.00 770.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 322.00 TO NODE 322 . 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.) 10.26 
RAINFALL INTENSITY(INCH/HR) 3.06 
AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 1.45 
TOTAL STREAM AREA(ACRES) = 1.45 
PEAK FLOW RATE(CFS) AT CONFLUENCE 3.98 

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

1 5.24 12.30 2.743 0.42( 0.04) 
2 3.98 10.26 3.059 0.42( 0.04) 

Ap 

0.10 
0.10 

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

** PEAK FLOW RATE TABLE** 

Ae HEADWATER 
(ACRES) NODE 

2.0 310.00 
1.5 320.00 

STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN . ) (INCH/HR) (INCH/HR) (ACRES) NODE 
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1 
2 

8.86 10.26 
8.81 12.30 

PR100A.RES 
3.059 0.42( 0.04) 0.10 3.1 
2.743 0.42( 0.04) 0.10 3.4 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
8.86 Tc(MIN.) = 10.26 

3.08 AREA-AVERAGED Fm(INCH/HR) 
0.42 AREA-AVERAGED Ap = 0.10 

3.4 

320.00 
310.00 

0.04 
PEAK FLOW RATE{CFS) 
EFFECTIVE AREA(ACRES) = 
AREA-AVERAGED Fp(INCH/HR) 
TOTAL AREA(ACRES) = 
LONGEST FLOWPATH FROM NODE 310.00 TO NODE 322.00 = 1615.00 FEET. 

********•******************************************************************* 
FLOW PROCESS FROM NODE 322.00 TO NODE 323.00 IS CODE= 31 

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

=================================================-- -- - -- -------------
ELEVATION DATA: UPSTREAM(FEET) = 641.68 DOWNSTREAM(FEET) 640.50 
FLOW LENGTH{FEET) = 235.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 13.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.41 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 8.86 
PIPE TRAVEL TIME{MIN.) = 0.72 Tc(MIN.) = 10.98 
LONGEST FLOWPATH FROM NODE 310.00 TO NODE 323.00 1850.00 FEET. 

**********•*********************•******************************************* 
FLOW PROCESS FROM NODE 323.00 TO NODE 323.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
= -- -==-=====-==·====::::·::.....~..:== _=.=====-==-=-=-== ·-==--==-:..======,=·==:===---- =--==--=== 

MAINLINE Tc(MIN.) = 10.98 
* 100 YEAR RAINFALL INTENSITY{INCH/HR) = 2.936 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 0.60 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.60 SUBAREA RUNOFF(CFS) = 1.56 
EFFECTIVE AREA(ACRES) = 3.68 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 4.0 PEAK FLOW RATE(CFS) = 9.57 

**************************************************************************** 
FLOW PROCESS FROM NODE 323.00 TO NODE 324.00 IS CODE= 31 

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

= =~-,====-= =- ·=-====--===:::=:-~:::==-= - --====-=-==-====-= ====== --= ==-=== ======-= 
ELEVATION DATA: UPSTREAM(FEET) = 640.50 DOWNSTREAM(FEET) 639.80 
FLOW LENGTH(FEET) = 140.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.48 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES 1 
PIPE-FLOW{CFS) = 9.57 
PIPE TRAVEL TIME(MIN.) = 0.43 Tc(MIN.) = 11.41 
LONGEST FLOWPATH FROM NODE 310.00 TO NODE 324.00 1990.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 324.00 TO NODE 324.00 IS CODE= 11 

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

**MAINSTREAM CONFLUENCE DATA** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 
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1 9.57 11.41 2.870 0.42( 0.04) 0.10 3.7 320.00 
2 9.39 13.45 2.599 0.42( 0.04) 0.10 4.0 310.00 

LONGEST FLOWPATH FROM NODE 310.00 TO NODE 324.00 1990.00 FEET. 

** MEMORY BANK# 1 CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN . ) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 102.44 8.59 3.402 0.42( 0 .04) 0.10 30.1 300.00 
2 102.47 8.61 3.398 0.42( 0. 04) 0.10 30.1 120.00 
3 105.58 10.60 2.998 0.42( 0. 04) 0.10 35.7 210.00 
4 105.68 10. 73 2. 977 0.42( 0 . 04) 0.10 36.0 200.00 
5 104.65 11.09 2.919 0.42( 0 .04) 0.10 36.4 220 . 00 
6 93.76 14.11 2.527 0.42( 0 .04) 0.10 38.4 110.00 
7 90.09 15.19 2.417 0.42( 0.04) 0.10 38.7 100.00 

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 324.00 = 2476.00 FEET. 

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

1 111.01 8.59 3.402 0.42( 0.04) 0. 10 32 . 8 300 . 00 
2 111.05 8.61 3.398 0 .42( 0 . 04) 0.10 32.9 120.00 
3 114.88 10.60 2.998 0 .42( 0 . 04) 0 .10 39.1 210.00 
4 115.02 10.73 2.977 0 .42( 0.04) 0 .10 39.5 200.00 
5 114.12 11.09 2.919 0.42( 0.04) 0 .10 40.0 220.00 
6 113.07 11.41 2.870 0 .42( 0 . 04) 0.10 40.3 320.00 
7 105.50 13.45 2.599 0 .42( 0 . 04) 0 .10 41.9 310.00 
8 102.88 14.11 2.527 0 .42( 0 . 04) 0 .10 42.4 110.00 
9 98.81 15.19 2.417 0.42( 0 . 04) 0 .10 42.7 100.00 

TOTAL AREA(ACRES) 42.7 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLDW RATE(CFS) 115.02 Tc(MIN.) = 10.731 
EFFECTIVE AREA(ACRES) = 39 . 50 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 42.7 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 324.00 = 2476 .00 FEET. 

********•******************************************************************* 
FLOW PROCESS FROM NODE 324.00 TO NODE 324.00 IS CODE= 12 

>>>>>CLEAR MEMORY BANK# 1 <<<<< 
====== -=-·=~=--====-===========================-=c=!,.l..;_==-=======.:::====-= 

**************************************************************************** 
FLOW PROCESS FROM NODE 324.00 TO NODE 414.00 IS CODE= 31 

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

===-==-~=- ·-=::::::::::::::.:::: - .-===--=-==========.=:===-==========-r.'=-1'"':=:;;i======-===-====-=:== 
ELEVATION DATA: UPSTREAM(FEET) = 639.30 DOWNSTREAM(FEET) 630.34 
FLOW LENGTH(FEET) = 140.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 22.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 26.52 
ESTIMATED PIPE DIAMETER(INCH) = 33.00 NUMBER OF PIPES 1 
PIPE- FLOW(CFS) = 115 . 02 
PIPE TRAVEL TIME(MIN.) = 0.09 Tc(MIN.) = 10.82 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 414.00 2616.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 414.00 TO NODE 414.00 IS CODE= 10 

>>>>>MAIN-STREAM MEMORY COPIED ONTO MEMORY BANK# 1 <<<<< 

**************************************************************************** 
FLOW PROCESS FROM NODE 400.00 TO NODE 401.00 IS CODE= 21 
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>>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
>>USE TIME-OF-CONCENTRATION NOMOGRAPH FOR INITIAL SUBAREA<< 

INITIAL SUBAREA FLOW-LENGTH(FEET) = 840.00 
ELEVATION DATA: UPSTREAM(FEET) = 658.50 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.260 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.892 
5UBAREA Tc AND LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 2 .10 0. 42 0 .100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) = 5.39 
TOTAL AREA(ACRES) = 2.10 PEAK FLOW RATE(CFS) = 5.39 

650.00 

Tc 
(MIN.) 
11.26 

**********************·***************************************************** 
FLOW PROCESS FROM NODE 401. 00 TO NODE 402.00 IS CODE= 62 

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

UPSTREAM ELEVATION(FEET) = 650.00 DOWNSTREAM ELEVATION(FEET) = 644.71 
STREET LENGTH(FEET) = 310.00 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 

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

**TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) 6.46 
STREETFLOW MODEL RESULTS USING ESTIMATED FLOW : 
STREET FLOW DEPTH(FEET) = 0.41 
HALFSTREET FLOOD WIDTH(FEET) = 13.87 
AVERAGE FLOW VELOCITY(FEET/SEC.) 3.38 
PRODUCT OF DEPTH&VELOCITY(FT*FT/SEC.) = 1.39 

STREET FLOW TRAVEL TIME(MIN.) = 1.53 Tc(MIN.) 12.79 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.680 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 0. 90 0. 42 0 .100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.90 SUBAREA RUNOFF(CFS) = 2.14 
EFFECTIVE AREA(ACRES) = 3.00 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 3.0 PEAK FLOW RATE(CFS) = 7.12 

END OF SUBAREA STREET FLOW HYDRAULICS: 
DEPTH(FEET) = 0.42 HALFSTREET FLOOD WIDTH(FEET) = 14.49 
FLOW VELOCITY(FEET/SEC.) = 3.44 DEPTH*VELOCITY(FT*FT/SEC.) 1.45 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 402.00 = 1150.00 FEET. 

*****•**•******************************************************************* 
FLOW PROCESS FROM NODE 402.00 TO NODE 403.00 IS CODE= 31 

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

==-====-...:.==-=-=.:-=-===::..:--========----=====-===-=-=:·=-=---=~--=== 
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ELEVATION DATA: UPSTREAM(FEET) = 641.21 DOWNSTREAM(FEET) 637.54 
FLOW LENGTH(FEET) = 30.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 12.0 INCH PIPE IS 6.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 17.09 
ESTIMATED PIPE DIAMETER(INCH) = 12.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 7.12 
PIPE TRAVEL TIME(MIN.) = 0.03 Tc(MIN.) = 12.82 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 403.00 1180.00 FEET. 

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

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
==--- --===::::=·====-- -======-·==·= •==='==__...:_=-=-----====-=-=-===-=:.::=-=::========~ 

MAINLINE Tc(MIN.) = 12.82 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.676 
SUBAREA LOSS RATE DATA(AMC III): 

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

Ap 
(DECIMAL) 

0.100 

scs 
CN 

COMMERCIAL B 0. 35 0. 42 
COMMERCIAL B 0.10 0.42 
COMMERCIAL B 0. 25 0. 42 
COMMERCIAL B 0 .15 0. 42 
COMMERCIAL B 0 .15 0. 42 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 

0.42 

0.100 
0.100 
0.100 
0.100 

SUBAREA AREA(ACRES) = 1.00 SUBAREA RUNOFF(CFS) = 2.37 
EFFECTIVE AREA(ACRES) = 4.00 AREA-AVERAGED Fm(INCH/HR) 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 4.0 PEAK FLOW RATE(CFS) = 

76 
76 
76 
76 
76 

0.04 

9.48 

**************************************************************************** 
FLOW PROCESS FROM NODE 403.00 TO NODE 404 . 00 IS CODE= 31 

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

=::==-==--===-======:=============-=-========:.;. =:=====--==·= --== == 
ELEVATION DATA: UPSTREAM(FEET) = 637.54 DOWNSTREAM(FEET) 636.39 
FLOW LENGTH(FEET) = 230.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.2 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.47 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 9.48 
PIPE TRAVEL TIME(MIN . ) = 0.70 Tc(MIN.) = 13.52 
LONGEST FLOWPATH FROM NODE 400 .00 TO NODE 404.00 1410.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 404.00 TO NODE 404.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 13.52 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.592 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 0.25 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0.25 SUBAREA RUNOFF(CFS) = 0.57 
EFFECTIVE AREA(ACRES) = 4.25 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 4.2 PEAK FLOW RATE(CFS) = 9.75 

**********************************•***********************•***************** 
FLOW PROCESS FROM NODE 404.00 TO NODE 405.00 IS CODE= 31 
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>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW}<<<<< 

=======================================================-=~============== 
ELEVATION DATA: UPSTREAM(FEET} = 636.39 DOWNSTREAM(FEET} 636.24 
FLOW LENGTH(FEET} = 30.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 14.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.} 5.50 
ESTIMATED PIPE DIAMETER(INCH} = 21.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS} = 9.75 
PIPE TRAVEL TIME(MIN.) = 0.09 Tc(MIN.} = 13.61 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 405.00 1440.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 405.00 TO NODE 405.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
==--------=======-=-=====- ==--==-===-= =-============-:::===·== ;:::======- ==i == ===-=== 

MAINLINE Tc(MIN.} = 13.61 
* 100 YEAR RAINFALL INTENSITY(INCH/HR} = 2.581 
SUBAREA LOSS RATE DATA(AMC III}: 

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

COMMERCIAL B 0. 85 0. 42 0 .100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES} = 0.85 SUBAREA RUNOFF(CFS} = 1.94 
EFFECTIVE AREA(ACRES} = 5.10 AREA-AVERAGED Fm(INCH/HR} = 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES} = 5.1 PEAK FLOW RATE(CFS} = 11.65 

**************************************************************************** 
FLOW PROCESS FROM NODE 405.00 TO NODE 406 . 00 IS CODE= 31 

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

==----=-==---====:...~..::-======--==--=-=--== ==-====----::==-=-==-=-====:=== 
ELEVATION DATA: UPSTREAM(FEET) = 636.24 DOWNSTREAM(FEET} 634.14 
FLOW LENGTH(FEET} = 210.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 12.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.} 7.52 
ESTIMATED PIPE DIAMETER(INCH} = 21.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS} = 11.65 
PIPE TRAVEL TIME(MIN.) = 0.47 Tc(MIN.} = 14.08 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 406.00 1650.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 406.00 TO NODE 406.00 IS CODE= 81 

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

MAINLINE Tc(MIN.} = 14.08 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.530 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 3.40 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR} = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES} = 3.40 SUBAREA RUNOFF(CFS} = 7.61 
EFFECTIVE AREA(ACRE5} = 8.S0 AREA-AVERAGED Fm(INCH/HR} 0.04 
AREA-AVERAGED Fp(INCH/HR} = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES} = 8.5 PEAK FLOW RATE(CFS} = 19.03 

**************************************************************************** 
FLOW PROCESS FROM NOOE 406.00 TO NODE 407.00 IS CODE= 31 

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

===-=====-="'"%:: ==-;:;;-=-==-=-====-=---· ·- ·= =:.~==-==:==:... - ====-=====-==-====;::_--===-=-=-= 
ELEVATION DATA: UPSTREAM(FEET) = 634.14 DOWNSTREAM(FEET) 633.39 
FLOW LENGTH(FEET) = 150.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 18.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.50 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 19.03 
PIPE TRAVEL TIME(MIN.) = 0.38 Tc(MIN.) = 14.46 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 407.00 1800,00 FEET . 

*************************** ************************************************* 
FLOW PROCESS FROM NODE 407.00 TO NODE 407.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
·=· -:::=====·=====--· --= :::::::i.- ---=======~=== -- -===~-=-==----- - -=-=-=.=----==---= 

MAINLINE Tc(MIN.) = 14.46 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.489 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 1.95 0.42 0.100 
SUBAREA AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 

RATE, Fp(INCH/HR) = 0.42 
FRACTION, Ap = 0.100 

SUBAREA AREA(ACRES) = 1.95 
EFFECTIVE AREA(ACRES) = 10.45 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
TOTAL AREA(ACRES) = 10.4 

SUBAREA RUNOFF(CFS) = 4.29 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.10 
PEAK FLOW RATE(CFS) = 

CN 
76 

0.04 

23.01 

**************************************************************************** 
FLOW PROCESS FROM NODE 407.00 TO NODE 408.00 IS CODE= 31 

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

=======::::::i===-c::==--==-==-==-=~--.::== ==,:--- =-===-====-=~~=======--- ===---==·=====-=----== 
ELEVATION DATA: UPSTREAM(FEET) = 633.39 DOWNSTREAM(FEET) 632.61 
FLOW LENGTH(FEET) = 155.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 21.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6. 66 
ESTIMATED PIPE DIAMETER(INCH) = 27 . 00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 23.01 
PIPE TRAVEL TIME(MIN.) = 0.39 Tc(MIN.) = 14.85 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 408.00 1955.00 FEET . 

*****************************************•*********************•************ 
FLOW PROCESS FROM NODE 408.00 TO NODE 408.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 14.85 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.450 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 1 . 95 0. 42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 1 . 95 SUBAREA RUNOFF(CFS) = 4.23 
EFFECTIVE AREA(ACRES) = 12.40 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR); 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 12.4 PEAK FLOW RATE(CFS) = 26.87 

**************************************************************************** 
FLOW PROCESS FROM NODE 408.00 TO NODE 413.00 IS CODE= 31 

>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE (NON-PRESSURE FLOW)<<<<< 
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ELEVATION DATA: UPSTREAM{FEET) = 632.61 DOWNSTREAM{FEET) 631.81 
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 30.0 INCH PIPE IS 21.8 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 7.04 
ESTIMATED PIPE DIAMETER(INCH) = 30.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 26.87 
PIPE TRAVEL TIME(MIN.) = 0.38 Tc(MIN.) = 15.23 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 413.00 2115.00 FEET. 

*************************•****************•****************•*•************** 
FLOW PROCESS FROM NODE 413.00 TO NODE 413.00 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.) 15.23 
RAINFALL INTENSITY(INCH/HR) 2.41 
AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 12.40 
TOTAL STREAM AREA(ACRES) = 12.40 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 26.87 

*********•****************************************************************** 
FLOW PROCESS FROM NODE 410.00 TO NODE 411.00 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) = 

835.00 
655.62 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 9.944 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.117 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 2.40 0.42 0. 100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 6.64 
TOTAL AREA(ACRES) = 2 .40 PEAK FLOW RATE(CFS) 6.64 

640.07 

Tc 
(MIN.) 

9. 94 

**********************************************•***************************** 
FLOW PROCESS FROM NODE 411. 00 TO NODE 412.00 IS CODE= 31 

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

===============================================:;..~==-====-==-- --==- ·- - ·== 
ELEVATION DATA: UPSTREAM(FEET) = 636.35 DOWNSTREAM(FEET) 635.00 
FLOW LENGTH(FEET) = 270 . 00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.7 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 4.98 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 6.64 
PIPE TRAVEL TIME(MIN.) = 0.90 Tc(MIN.) = 10.85 
LONGEST FLOWPATH FROM NODE 410.00 TO NODE 412.00 1105.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 412.00 TO NODE 412.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
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MAINLINE Tc(MIN.) = 10.85 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) 2.958 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 3. 40 0. 42 0 .100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 3.40 SUBAREA RUNOFF(CFS) = 8.92 
EFFECTIVE AREA(ACRES) = 5.80 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 5.8 PEAK FLOW RATE(CFS) = 15.22 

*******•******************************************************************** 
FLOW PROCESS FROM NODE 412.00 TO NODE 413.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 634 . 90 DOWNSTREAM(FEET) 632 . 10 
FLOW LENGTH(FEET) = 40.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 15.0 INCH PIPE IS 10.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 16.50 
ESTIMATED PIPE DIAMETER(INCH) = 15.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 15.22 
PIPE TRAVEL TIME(MIN.) = 0.04 Tc(MIN.) = 10.89 
LONGEST FLOWPATH FROM NODE 410.00 TO NODE 413.00 1145.00 FEET . 

**************************************************************************** 
FLOW PROCESS FROM NODE 413.00 TO NODE 413.00 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.) 10.89 
RAINFALL INTENSITY(INCH/HR) 2.9S 
AREA-AVERAGED Fm(INCH/HR) = 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 5.80 
TOTAL STREAM AREA(ACRES) = 5.80 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 15.22 

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

1 26.87 15.23 2.413 0.42( 0.04) 
2 15.22 10.89 2.952 0.42( 0.04) 

Ap 

0.10 
0.10 

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 38.79 10.89 2.952 0.42( 0.04) 0.10 
2 39.28 15.23 2.413 0.42( 0.04) 0.10 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ae 
(ACRES) 

12.4 
5.8 

Ae 
(ACRES) 

14.7 
18.2 

PEAK FLOW RATE(CFS) 39.28 Tc(MIN.) = 15.23 

HEADWATER 
NODE 

400.00 
410.00 

HEADWATER 
NODE 

410.00 
400.00 

EFFECTIVE AREA(ACRES) = 18.20 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 18.2 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 413.00 = 2115.00 FEET. 
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**************************************************************************** 

FLOW PROCESS FROM NODE 413.00 TO NODE 414 .00 IS CODE= 31 

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

=-=-=-= ===-===-=----==-= =t-~ -=::'"= --===-=--=·=·===·= --==--=•==-= -- . . . . == ~ =-=-==-==-==-= 
ELEVATION DATA: UPSTREAM(FEET) = 631.81 DOWNSTREAM(FEET) 630.51 
FLOW LENGTH(FEET) = 260.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 33.0 INCH PIPE IS 26.9 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 7 . 58 
ESTIMATED PIPE DIAMETER(INCH) = 33 .00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 39.28 
PIPE TRAVEL TIME(MIN.) = 0.57 Tc(MIN.) = 15.80 
LONGEST FLOWPATH FROM NODE 400.00 TO NODE 414.00 2375.00 FEET. 

**********•*************************************•*************************** 
FLOW PROCESS FROM NODE 414.00 TO NODE 414.00 IS CODE= 11 

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

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

1 38.79 11.46 2.862 0.42( 0.04) 0.10 14.7 410.00 
2 39.28 15.80 2.361 0.42( 0.04) 0 .10 18.2 400.00 

LONGEST FLOWPATH FROM NODE 400.00 TO NODE 414.00 2375.00 FEET. 

** MEMORY BANK# 1 CONFLUENCE DATA ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES ) NODE 

1 111.01 8.68 3.381 0.42 ( 0.04) 0.10 32.8 300.00 
2 111 . 05 8. 70 3. 377 0.42( 0 .04) 0 . 10 32 . 9 120. 00 
3 114.88 10.69 2.984 0.42 ( 0 .04) 0.10 39.1 210.00 
4 115.02 10.82 2.963 0.42 ( 0.04) 0 . 10 39 . 5 200.00 
5 114.12 11.18 2.905 0.42 ( 0 .04) 0 .10 40 . 0 220.00 
6 113.07 11.50 2.856 0.42{ 0.04) 0.10 40.3 320.00 
7 105.50 13.55 2.589 0.42 ( 0 .04) 0 . 10 41.9 310.00 
8 102.88 14.20 2.517 0.42 ( 0.04) 0 .10 42.4 110.00 
9 98.81 15.28 2.409 0.42 ( 0 . 04) 0 .10 42.7 100.00 

LONGEST FLOWPATH FROM NODE 100.00 TO NODE 414.00 2616.00 FEET . 

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

1 145.81 8.68 3.381 0 .42( 0.04) 0.10 43.9 300.00 
2 145 . 87 8.70 3 . 377 0 .42 ( 0.04) 0.10 44.0 120.00 
3 152.64 10.69 2. 984 0 .42 ( 0.04) 0.10 52.8 210.00 
4 152.95 10.82 2. 963 0 .42 ( 0.04) 0.10 53.3 200.00 
5 152.53 11.18 2.905 0 .42( 0.04) 0.10 54.3 220.00 
6 151.99 11.46 2. 862 0 .42( 0.04) 0.10 54.9 410.00 
7 151.86 11.50 2. 856 0.42 ( 0.04) 0.10 55.0 320.00 
8 144.52 13.55 2. 589 0 .42( 0.04) 0.10 58.3 310.00 
9 141.97 14.20 2. 517 0 .42( 0 . 04) 0.10 59.3 110.00 

10 138 . 03 15.28 2. 409 0 .42{ 0.04) 0.10 60 . 4 100.00 
11 136.08 15.80 2. 361 0.42 ( 0.04) 0.10 60.9 400.00 

TOTAL AREA(ACRES) 60.9 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 152.95 Tc(MIN.) = 10.819 
EFFECTIVE AREA(ACRES) = 53.34 AREA-AVERAGED Fm(INCH/HR) 0 . 04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 60.9 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 414.00 = 2616.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 414.00 TO NODE 414.00 IS CODE= 12 
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>>>>>CLEAR MEMORY BANK# 1 <<<<< 
=======---==== -===---·==-:===-=---=====-======================================== 

**********************•***************************************************** 
FLOW PROCESS FROM NODE 414.00 TO NODE 423.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM{FEET) = 630.20 DOWNSTREAM(FEET) 627.66 
FLOW LENGTH{FEET) = 634.00 MANNING'S N = 0 . 012 
DEPTH OF FLOW IN 60.0 INCH PIPE IS 43.6 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 10.01 
ESTIMATED PIPE DIAMETER(INCH) = 60 . 00 NUMBER OF PIPES 1 
PIPE-FLOW{CFS) = 152.95 
PIPE TRAVEL TIME(MIN.) = 1.06 Tc(MIN.) = 11.88 
LONGEST FLOWPATH FROM NODE 100 . 00 TO NODE 423.00 3250.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 423.00 TO NODE 423.00 IS CODE= 1 

>>>>>DESIGNATE INDEPENDENT STREAM FOR CONFLUENCE<<<<< 
==· = ==-==i:::=---=-========-===== -==- - == -==='='"-======-======·===:.==-==:-r-:.===c::- ·::::.=== 

TOTAL NUMBER OF STREAMS= 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 1 ARE : 
TIME OF CONCENTRATION{MIN.) 11.88 
RAINFALL INTENSITY(INCH/HR) 2 . 80 
AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) = 53.34 
TOTAL STREAM AREA(ACRES) = 60.85 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 152.95 

**************~*************************************•********* ************** 
FLOW PROCESS FROM NODE 420.00 TO NODE 421 . 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) = 

820.00 
647.00 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 11.152 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.909 
SUBAREA Tc AND LOSS RATE DATA(AMC III) : 

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

COMMERCIAL B 4.25 0 .42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0 . 100 
SUBAREA RUNOFF{CFS) 10 . 97 
TOTAL AREA(ACRES) = 4.25 PEAK FLOW RATE(CFS) = 10.97 

638.70 

Tc 
(MIN.) 
11.15 

**************************************************************************** 
FLOW PROCESS FROM NODE 420.00 TO NODE 421 . 00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
==-=-=-===-====---=--~ . . -===:--~========-=-=-=---=-=::;:====~ '::I=:::==--= - -==---==-=--===-===-==-= 

MAINLINE Tc(MIN.) = 11.15 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL 
LAND USE GROUP 

COMMERCIAL B 

AREA 
(ACRES) 

0.20 

2.909 

Fp 
(INCH/HR) 

0 .42 

Ap SCS 
(DECIMAL) CN 

0.100 76 
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SUBAREA AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 

RATE, Fp(INCH/HR) = 0.42 
FRACTION, Ap = 0.100 

SUBAREA AREA(ACRES) = 0.20 
EFFECTIVE AREA(ACRES) = 4.45 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
TOTAL AREA(ACRES) = 4.4 

SUBAREA RUNOFF(CFS) = 0.52 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.10 
PEAK FLOW RATE(CFS) = 

0.04 

11.48 

**************************************************************************** 
FLOW PROCESS FROM NODE 421. 00 TO NODE 422.00 IS CODE= 91 

>»»COMPUTE "V" GUTTER FLOW TRAVEL TIME THRU SUBAREA««< 
=-==-== ===== =- ~=====-=:====-===--=========-=-=- ===-=====-=c..-=-==-==-==-===-========= 

UPSTREAM NODE ELEVATION(FEET) = 638.70 
DOWNSTREAM NODE ELEVATION(FEET) = 637.52 
CHANNEL LENGTH THRU SUBAREA(FEET) 235.00 
"V" GUTTER WIDTH(FEET) = 3.00 GUTTER HIKE(FEET) 0.170 
PAVEMENT LIP(FEET) = 0.031 MANNING'S N = .0150 
PAVEMENT CROSSFALL(DECIMAL NOTATION)= 0.02000 
MAXIMUM DEPTH(FEET) = 1.00 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.685 
SU8AREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 4.05 0 .42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
TRAVEL TIME COMPUTED USING ESTIMATED FLOW(CFS) = 16.28 
TRAVEL TIME THRU SUBAREA BASED ON VELOCITY(FEET/SEC.) = 2.46 
AVERAGE FLOW DEPTH(FEET) = 0.S3 FLOOD WIDTH(FEET) = 35 . 53 
"V" GUTTER FLOW TRAVEL TIME(MIN.) 1.59 Tc(MIN.) = 12.74 
SUBAREA AREA(ACRES) = 4.05 SUBAREA RUNOFF(CFS) 9.63 
EFFECTIVE AREA(ACRES) = 8.50 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 8.5 PEAK FLOW RATE(CFS) = 20.22 

END OF SUBAREA "V" GUTTER HYDRAULICS: 
DEPTH(FEET) = 0.56 FLOOD WIDTH(FEET) 38.80 
FLOW VELOCITY(FEET/SEC.) = 2.58 DEPTH•VELOCITY(FT*FT/SEC) 1.44 
LONGEST FLOWPATH FROM NODE 420.00 TO NODE 422.00 = 1055.00 FEET. 

***************•************************************************************ 
FLOW PROCESS FROM NODE 422.00 TO NODE 422.00 IS CODE= 81 

>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
========:=.~ - - ---==-== -=-==-=======- ..:=:::::i===- -=--:======----=-=====::::========= ====:-= 

MAINLINE Tc(MIN.) = 12.74 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.685 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 0.60 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 0 . 60 SUBAREA RUNOFF(CFS) = 1.43 
EFFECTIVE AREA(ACRES) = 9.10 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 9.1 PEAK FLOW RATE(CFS) = 21.65 

**************************************************************************** 
FLOW PROCESS FROM NODE 422.00 TO NODE 423.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 633.52 DOWNSTREAM(FEET) 629.17 
FLOW LENGTH(FEET) 85.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 18.0 INCH PIPE IS 12.9 INCHES 
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PIPE-FLOW VELOCITV{FEET/SEC.) = 15.98 
ESTIMATED PIPE DIAMETER(INCH) = 18.00 NUMBER OF PIPES 1 
PIPE-FLOW{CFS) = 21.65 
PIPE TRAVEL TIME(MIN.) = 0.09 Tc{MIN.) = 12.83 
LONGEST FLOWPATH FROM NODE 420.00 TO NODE 423.00 = 1140.00 FEET. 

**************************************************************************** 
FLOW PROCESS FROM NODE 423.00 TO NODE 423.00 IS CODE= 1 

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

===~=====:=-===·=-====i::..=--===.:.======:;r::::--=;::;;a==-=:::==-=======-==.:..==-=-=-======·=-==== 
TOTAL NUMBER OF STREAMS= 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE: 
TIME OF CONCENTRATION{MIN.) 12.83 
RAINFALL INTENSITV(INCH/HR) 2.67 
AREA-AVERAGED Fm(INCH/HR) = 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 9.10 
TOTAL STREAM AREA{ACRES) = 9.10 
PEAK FLOW RATE{CFS) AT CONFLUENCE= 21.65 

** CONFLUENCE DATA** 
STREAM Q 
NUMBER {CFS) 

1 145.81 
1 145.87 
1 152.64 
1 152.95 
1 152. 53 
1 151.99 
1 151.86 
1 144.52 
1 141.97 
1 138.03 
1 136.08 
2 21.65 

Tc 
(MIN.) 

9.77 
9.78 

11.75 
11.88 
12.23 
12.52 
12.58 
14.63 
15.28 
16.37 
16.89 
12.83 

Intensity 
(INCH/HR) 

3.151 
3.147 
2.820 
2.802 
2.752 
2.715 
2.706 
2.472 
2.408 
2.311 
2.268 
2.674 

Fp(Fm) 
(INCH/HR) 
0.42( 0.04) 
0.42( 0.04) 
0.42( 0.04) 
0.42( 0.04) 
0.42 ( 0.04) 
0.42( 0.04) 
0.42( 0.04) 
0.42( 0.04) 
0.42( 0 . 04) 
0.42 ( 0.04) 
0.42( 0.04) 
0.42( 0 . 04) 

Ap 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0 . 10 
0.10 
0 . 10 
0.10 
0.10 
0.10 

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

** PEAK 
STREAM 
NUMBER 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

FLOW RATE 
Q 

(CFS) 
165.26 
165.34 
173.55 
173.96 
173.78 
173.42 
173.34 
172.60 
164.51 
161.43 
156.69 
154.39 

TABLE u 
Tc Intensity 

(MIN.) (INCH/HR) 
9.77 3.151 
9.78 3.147 

11.75 2.820 
11.88 2.802 
12.23 2.752 
12.52 2.715 
12.58 2.706 
12.83 2.674 
14.63 2.472 
15.28 2.408 
16.37 2.311 
16.89 2.268 

Fp(Fm) 
{INCH/HR) 
0.42( 0.04) 
0.42{ 0.04) 
0.42( 0.04) 
0.42( 0.04) 
0 .42( 0.04) 
0.42( 0.04) 
0.42( 0 .04) 
0.42( 0 . 04) 
0.42( 0 .04) 
0.42( 0.04) 
0.42( 0.04) 
0.42( 0.04) 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 

Ap 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

Ae 
(ACRES) 

43.9 
44.0 
52.8 
53.3 
54.3 
54.9 
55.0 
58.3 
59.3 
60.4 
60.9 
9.1 

Ae 
(ACRES) 

50.9 
50.9 
61.2 
61.8 
63.0 
63.8 
63.9 
64.5 
67 . 4 
68.4 
69.5 
70.0 

PEAK FLOW RATE(CFS) 173.96 Tc(MIN.) = 11.88 

HEADWATER 
NODE 

300.00 
120.00 
210.00 
200.00 
220.00 
410.00 
320.00 
310.00 
110.00 
100.00 
400.00 
420.00 

HEADWATER 
NODE 

300.00 
120.00 
210.00 
200.00 
220.00 
410.00 
320.00 
420.00 
310.00 
110.00 
100.00 
400.00 

EFFECTIVE AREA{ACRES) = 61.77 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 70.0 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 423.00 = 3250.00 FEET . 

****************************•**************************************$******** 
FLOW PROCESS FROM NODE 423.00 TO NODE 505.00 IS CODE= 31 
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>>>>>COMPUTE PIPE-FLOW TRAVEL TIME THRU SUBAREA<<<<< 
>>>>>USING COMPUTER-ESTIMATED PIPESIZE {NON-PRESSURE FLOW)<<<<< 

ELEVATION DATA: UPSTREAM{FEET) = 627.66 DOWNSTREAM{FEET) 626.60 
FLOW LENGTH{FEET) = 212.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 60.0 INCH PIPE IS 44.3 INCHES 
PIPE-FLOW VELOCITY{FEET/SEC.) 11.20 
ESTIMATED PIPE DIAMETER(INCH) = 60.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 173.96 
PIPE TRAVEL TIME(MIN.) = 0.32 Tc(MIN.) = 12.19 
LONGEST FLOWPATH FROM NODE 100.00 TO NODE 505.00 3462.00 FEET. 

************************************•*************************************** 
FLOW PROCESS FROM NODE 505.00 TO NODE 505.00 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.) 12.19 
RAINFALL INTENSITY(INCH/HR) 2.76 
AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 61.77 
TOTAL STREAM AREA(ACRES) = 69.95 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 173.96 

***********************•**************************************************** 
FLOW PROCESS FROM NODE 500.00 TO NODE 501.00 IS CODE= 21 

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

===.c=======-===--=======.===-=-======= ~ -===-===-=-=-:::,:.=:..== -= -======-======= --= 
INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 

690.00 
644.50 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 10.949 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.941 
SU8AREA Tc AND LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 4. 30 0. 42 0 .100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) 11.22 
TOTAL AREA(ACRES) = 4.30 PEAK FLOW RATE(CFS) 11.22 

639.08 

Tc 
(MIN.) 
10.95 

**************************************•************************************* 
FLOW PROCESS FROM NODE 501. 00 TO NODE 502.00 IS CODE= 31 

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

===-:=-===--===--===--=----====-::="=== -==-- ======.:;:;..:.==-==- -=--=====-===-====...:=-:::...====== 
ELEVATION DATA: UPSTREAM(FEET) = 635.08 DOWNSTREAM{FEET) 634.28 
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 21.0 INCH PIPE IS 16.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 5.60 
ESTIMATED PIPE DIAMETER(INCH) = 21.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 11.22 
PIPE TRAVEL TIME(MIN.) = 0.4B Tc(MIN.) = 11.43 
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 502.00 = 850.00 FEET . 

*********************************************************************•****** 
FLOW PROCESS FROM NODE 502.00 TO NODE 502.00 IS CODE= Bl 
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 
===:===-==--==-~---==-·-===---= ========================================= 

MAINLINE Tc(MIN.) = 11.43 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.867 
SUBAREA LOSS RATE DATA(AMC III): 

DEVELOPMENT TYPE/ SCS SOIL 
LAND USE GROUP 

COMMERCIAL B 

AREA Fp Ap 
(ACRES) (INCH/HR) (DECIMAL) 

1.90 0.42 0.100 

scs 
CN 
76 

SUBAREA AVERAGE PERVIOUS LOSS 
SUBAREA AVERAGE PERVIOUS AREA 

RATE, Fp(INCH/HR) = 0.42 
FRACTION, Ap = 0.100 

SUBAREA AREA(ACRES) = 1.90 
EFFECTIVE AREA(ACRES) = 6.20 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
TOTAL AREA(ACRES) = 6.2 

SUBAREA RUNOFF(CFS) = 4.83 
AREA-AVERAGED Fm(INCH/HR) 

AREA-AVERAGED Ap = 0.10 
PEAK FLOW RATE(CFS) = 

0.04 

15.76 

*********************•******************************•*********************** 
FLOW PROCESS FROM NODE 502.00 TO NODE 503.00 IS CODE= 31 

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

======--========---======--========-========-==========-==================== 
ELEVATION DATA: UPSTREAM(FEET) = 634.28 DOWNSTREAM(FEET) 633.50 
FLOW LENGTH(FEET) = 155.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 18.3 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6 .13 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 15.76 
PIPE TRAVEL TIME(MIN.) = 0.42 Tc(MIN.) = 11.85 
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 503.00 1005.00 FEET. 

*************************************•********•***************************** 
FLOW PROCESS FROM NODE 503.00 TO NODE 503.00 IS CODE= 81 

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

MAINLINE Tc(MIN.) = 11.85 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.806 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 1.90 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 1.90 SUBAREA RUNOFF(CFS) = 4.73 
EFFECTIVE AREA(ACRES) = 8.10 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 8.1 PEAK FLOW RATE(CFS) = 20.15 

**********************************•***************************************** 
FLOW PROCESS FROM NODE 503.00 TO NODE 504.00 IS CODE= 31 

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

========= ====·=·=======::::=-=====·=·== ·==·= - ---===-·-===-·-=::::.---=-====-- -- -=== 
ELEVATION DATA: UPSTREAM(FEET) = 633.50 DOWNSTREAM(FEET) 632.70 
FLOW LENGTH(FEET) = 160.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 27.0 INCH PIPE IS 19.5 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) 6.56 
ESTIMATED PIPE DIAMETER(INCH) = 27.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 20.15 
PIPE TRAVEL TIME(MIN.) = 0.41 Tc(MIN.) = 12.25 
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 504.00 1165.00 FEET. 

*******************•**************************************•***************** 
FLOW PROCESS FROM NODE 504.00 TO NODE 504.00 IS CODE= 81 
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>>>>>ADDITION OF SUBAREA TO MAINLINE PEAK FLOW<<<<< 

MAINLINE Tc(MIN.) = 12.25 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 2.749 
SUBAREA LOSS RATE DATA(AMC III): 

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

COMMERCIAL B 2.95 0.42 0.100 76 
COMMERCIAL B 0.60 0.42 0.100 76 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA AREA(ACRES) = 3.55 SUBAREA RUNOFF(CFS) = 8.65 
EFFECTIVE AREA(ACRES) = 11.65 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 11.7 PEAK FLOW RATE(CFS) = 28.38 

**************************************************************************** 
FLOW PROCESS FROM NODE 504.00 TO NODE 505.00 IS CODE= 31 

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

ELEVATION DATA: UPSTREAM(FEET) = 632.70 DOWNSTREAM(FEET) 627.60 
FLOW LENGTH{FEET) = 260.00 MANNING'S N = 0.012 
DEPTH OF FLOW IN 24.0 INCH PIPE IS 17.0 INCHES 
PIPE-FLOW VELOCITY(FEET/SEC.) = 11.96 
ESTIMATED PIPE DIAMETER(INCH) = 24.00 NUMBER OF PIPES 1 
PIPE-FLOW(CFS) = 28.38 
PIPE TRAVEL TIME(MIN.) = 0.36 Tc(MIN.) = 12.62 
LONGEST FLOWPATH FROM NODE 500.00 TO NODE 505.00 = 1425.00 FEET. 

***********•**************************************************************** 
FLOW PROCESS FROM NODE 505.00 TO NODE 505.00 IS CODE= 1 

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

=====--=i:::-=======-=========·=· -- =========-=========-=-==-=.:.=-=-== 
TOTAL NUMBER OF STREAMS= 2 
CONFLUENCE VALUES USED FOR INDEPENDENT STREAM 2 ARE : 
TIME OF CONCENTRATION{MIN.) 12.62 
RAINFALL INTENSITY(INCH/HR) 2.70 
AREA-AVERAGED Fm(INCH/HR) = 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 
AREA-AVERAGED Ap = 0.10 
EFFECTIVE STREAM AREA(ACRES) 11.65 
TOTAL STREAM AREA(ACRES) = 11.65 
PEAK FLOW RATE(CFS) AT CONFLUENCE= 28.38 

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

1 165.26 10.09 3.090 0.42( 0.04) 0.10 50.9 300.00 
1 165.34 10.11 3.086 0.42( 0.04) 0 .10 50.9 120.00 
1 173.55 12.06 2.775 0 .42( 0 . 04) 0 . 10 61.2 210.00 
1 173.96 12.19 2.758 0.42( 0. 04) 0 . 10 61.8 200.00 
1 173.78 12.55 2.710 0 .42( 0 . 04) 0.10 63.0 220.00 
1 173.42 12.83 2.674 0 .42( 0.04) 0 . 10 63.8 410.00 
1 173.34 12.89 2.667 0.42( 0.04) 0.10 63.9 320.00 
1 172.60 13.15 2.636 0.42( 0.04) 0 . 10 64.5 420.00 
1 164.51 14.95 2.440 0 .42( 0.04) 0 .10 67.4 310.00 
1 161.43 15.61 2 .378 0 .42( 0 .04) 0.10 68.4 110.00 
1 156.69 16.69 2.284 0.42( 0 . 04) 0 .10 69.5 100.00 
1 154.39 17.22 2.242 0.42( 0. 04) 0 . 10 70.0 400.00 
2 28.38 12.62 2.702 0 .42( 0.04) 0 .10 11.7 500.00 

RAINFALL INTENSITY AND TIME OF CONCENTRATION RATIO 
CONFLUENCE FORMULA USED FOR 2 STREAMS. 
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** PEAK FLOW RATE TABLE ** 
STREAM Q Tc Intensity Fp(Fm) Ap Ae HEADWATER 
NUMBER (CFS) (MIN.) (INCH/HR) (INCH/HR) (ACRES) NODE 

1 191.27 10.09 3.090 0 . 42 ( 0.04) 0.10 60.2 300.00 
2 191.36 10.11 3.086 0 . 42 ( 0 . 04) 0.10 60.3 120.00 
3 201.45 12.06 2.775 0 . 42{ 0.04) 0.10 72 . 3 210.00 
4 201.96 12 . 19 2 . 758 0 . 42( 0.04) 0.10 73 . 0 200.00 
5 202.11 12.55 2.710 0 . 42( 0 . 04) 0.10 74 . 6 220.00 
6 202.08 12.62 2.702 0 . 42( 0 . 04) 0.10 74.8 500.00 
7 201. 52 12.83 2.674 0 . 42( 0 . 04 ) 0.10 75 . 5 410.00 
8 201.35 12.89 2.667 0 . 42( 0 . 04 ) 0.10 75.6 320.00 
9 200.28 13.15 2.636 0 . 42( 0 . 04 ) 0.10 76.2 420.00 

10 190.09 14.95 2.440 0 . 42( 0.04) 0.10 79.1 310.00 
11 186.36 15.61 2.378 0.42( 0 . 04) 0.10 80.0 110.00 
12 180.61 16.69 2.284 0 .42( 0 . 04) 0.10 81.2 100.00 
13 177.87 17.22 2.242 0.42( 0 . 04) 0.10 81.6 400.00 

COMPUTED CONFLUENCE ESTIMATES ARE AS FOLLOWS: 
PEAK FLOW RATE(CFS) 202.11 Tc(MIN.) = 12.55 
EFFECTIVE AREA(ACRES) = 74.57 AREA-AVERAGED Fm(INCH/HR) 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.10 
TOTAL AREA(ACRES) = 81.6 
LONGEST FLOWPATH FROM NODE 100 . 00 TO NODE 505.00 = 3462.00 FEET. 

==-::=:-a=-e::c:=========-===-----===-=-==-::===== -==~========· =-=-====~=r=.c:::== 
END OF STUDY SUMMARY : 
TOTAL AREA(ACRES) 81.6 TC(MIN.) = 12.55 
EFFECTIVE AREA(ACRES) 74.57 AREA-AVERAGED Fm(INCH/HR)= 0.04 
AREA-AVERAGED Fp(INCH/HR) = 0.42 AREA-AVERAGED Ap = 0.100 
PEAK FLOW RATE(CFS) 202.11 

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

1 191. 27 10.09 3 .090 0 .42( 0 .04) 0.10 60.2 300.00 
2 191.36 10.11 3 .086 0 . 42( 0 . 04) 0.10 60.3 120.00 
3 201.45 12.06 2 .775 0.42 ( 0 . 04) 0.10 72.3 210.00 
4 201.96 12.19 2.758 0 . 42 ( 0 . 04) 0.10 73.0 200.00 
5 202.11 12.55 2 .710 0.42 ( 0 . 04) 0.10 74.6 220.00 
6 202.08 12.62 2 .702 0 . 42 ( 0 . 04) 0.10 74 . 8 500.00 
7 201.52 12.83 2.674 0 . 42 ( 0 . 04) 0.10 75 . 5 410 . 00 
8 201.35 12.89 2.667 0 . 42 ( 0 . 04) 0.10 75.6 320.00 
9 200.28 13.15 2 .636 0 . 42 ( 0.04) 0.10 76.2 420.00 

10 190.09 14.95 2 .440 0.42 ( 0 . 04) 0.10 79.1 310.00 
11 186.36 15.61 2 .378 0 . 42 ( 0 . 04) 0.10 80.0 110.00 
12 180.61 16.69 2 .284 0.42 ( 0.04) 0.10 81.2 100.00 
13 177.87 17.22 2 .242 0 . 42( 0 . 04) 0.10 81.6 400.00 

---- - --=====--===-==-==---==---==-- ====-~=-====================== 
=====-===-=-==,- -- =-a.....;_c:==:--===- --=- ---=--- .::::..:.:====·==-=-=----~=---====::=--==== 

END OF RATIONAL METHOD ANALYSIS 

... 
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******************•**************************•****************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION} 
(c) Copyright 1983-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

****************•********* DESCRIPTION OF STUDY ******•*****************•* 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
* PROPOSED CONDITION 100-YEAR 
* SOUTHEAST LANDSCAPE FRONTING MERRILL AVE (NODES 600-601} 
****•********************************************************************* 

FILE NAME: W:\3635\PR100B.DAT 
TIME/DATE OF STUDY: 18:14 06/18/2019 

* 
* 
* 

===-=- --- '==•==-=======·===..:::·====:::::=:::::=-===-=-=-=·=-========-= ==:=..::-=~= ·====-- ·===--·=·=-====-== 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

- - *TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT(YEAR} = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH} = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL} TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR} vs. LOG(Tc;MIN)) 0.6000 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR} = 1.0600 

*ANTECEDENT MOISTURE CONDITION (AMC} III ASSUMED FOR RATIONAL METHOD* 

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

NO. (FT} (FT} SIDE/ SIDE/ WAY (FT} (FT} (FT} (FT} (n) 
=----- ----::""":=- i=--- ==·- ==-== ---,=- --=-- ====== 

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

********************************************************************~******* 
FLOW PROCESS FROM NODE 600.00 TO NODE 601 . 00 IS CODE= 21 

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

====-=--==---=·===-::: =:u...nn==:===================.=:=======-=-======..===.:.:. c:: ::::i:: ::: :::r:::::::-==== 

35.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET} = 641.05 OOWNSTREAM(FEET} = 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE}]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.} = 6.401 
* 100 YEAR RAINFALL INTENSITY(INCH/HR} = 4.059 
SUBAREA Tc AND LOSS RATE DATA(AMC III}: 

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

Ap SCS 
(DECIMAL} CN 
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NATURAL FAIR COVER 
"OPEN BRUSH" B 0.15 0.31 1.000 84 6.40 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1 ,000 
SUBAREA RUNOFF(CFS) = 0.51 
TOTAL AREA(ACRES) = 0.15 PEAK FLOW RATE(CFS) = 0.51 

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

0.2 TC(MIN.) = 6.40 
0.15 AREA-AVERAGED Fm(INCH/HR)= 0.31 
0,31 AREA-AVERAGED Ap = 1.000 
0.51 

=-===---"":"=-=-=::--=~==::.=:=.=======·= ·= =- -----===-======== -===-=-=-===-==== 
=-=== '' 0::: - -'= · -==c- -=---=-=====--==-=-====-======:.=== ·===- -·-"":::· ...:.:====-=-== = 

END OF RATIONAL METHOD ANALYSIS 
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***•***************************•*********************•********************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference : 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
(c) Copyright 1983-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

************************** DESCRIPTION OF STUDY************************** 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
* PROPOSED CONDITION 100-YEAR 
* SOUTHEAST LANDSCAPE FRONTING MERRILL AVE (NODES 610-611) 
************************************************************************** 

FILE NAME: W:\3635\PR100C . DAT 
TIME/DATE OF STUDY: 18:23 06/18/2019 

* 
* 
* 

=-=-·=========:=====:-:======:=.===·====-·- _::.====-===-=-- =========-===-===--~"== ·= 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

=-=-======-===i=== ::.....= --=-==:....-=c==-=-====-= =-==~==-~i;;:..:..:.....~ - ========-========-='=·=·=-===·= 
--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) 0.6000 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.0600 

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

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

NO. (FT) (FT) SIDE/ SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
=-==-=-= =-====== -- ·=====-=-==== =--==== ===:::::; 

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

********************************************•****************************•** 
FLOW PROCESS FROM NODE 610.00 TO NODE 611.00 IS CODE= 21 

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

-===--=-=======-==-=·=-=:::. ~..: ::;===-=---============:..::-==-=====-===.::=-========,::.,;,..==::::: 
100.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 

ELEVATION DATA: UPSTREAM(FEET) = 639.50 OOWN5TREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 8.567 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 3.408 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

Ap SCS 
(DECIMAL) CN 

Page 1 

635 . 70 

Tc 
(MIN.) 



PR100C 
NATURAL FAIR COVER 
"OPEN BRUSH" B 0.85 0.31 1.000 84 8.57 
SUBAREA AVERAGE 'PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF(CFS) = 2.37 
TOTAL AREA(ACRES) = 0. 85 PEAK FLOW RATE(CFS) 2.37 

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

0.9 TC(MIN.) = 8.57 
0.85 AREA-AVERAGED Fm(INCH/HR)= 
0.31 AREA-AVERAGED Ap = 1.000 

2.37 

0.31 

===-= "===;:::=:;:::-:::: ::=:::::-=..:::;::;===----==-=-===::.=-:-:""'tt:==.=:.... ·- ·= = -=:::: - =========-- - -======-===-= 

END OF RATIONAL METHOD ANALYSIS 
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PR100D 

*************************************************•*•************************ 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
(c) Copyright 1983-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by: 

************************** DESCRIPTION OF STUDY************************** 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO * 
* PROPOSED CONDITION 100-YEAR * 
* SOUTHWEST ENTRY DRIVEWAY FRONTING MERRILL AVE (NODES 620-621) * 
************************************************************************** 

FILE NAME: W:\3635\PR100D.DAT 
TIME/DATE OF STUDY: 18:31 06/18/2019 

:.=::=-=====-=--= 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) 0.6000 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.0600 

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

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

NO. (FT) (FT) SIDE / SIDE/ WAY (FT) (FT) (FT) (FT) (n) 
==~ - - ---- =--=-=========-=----

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 
FLOW PROCESS FROM NODE 620.00 TO NODE 621.00 IS CODE= 21 

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

- -===::::;:=-=-~-=-===-::--=-:===-==-===-=---=========·====~-===----==·- =-==== = 
225.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 

ELEVATION DATA: UPSTREAM(FEET) = 640.85 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.625 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4 . 386 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

Ap SCS 
(DECIMAL) CN 
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PR100D 
COMMERCIAL B 0.35 0.42 0.100 76 5.63 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.42 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 0.100 
SUBAREA RUNOFF(CFS) = 1.37 
TOTAL AREA(ACRES) = 0 . 35 PEAK FLOW RATE(CFS) = 1.37 

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

0.3 TC(MIN.) = 5.63 
0.35 AREA-AVERAGED Fm(INCH/HR)= 
0.42 AREA-AVERAGED Ap = 0.100 
1.37 

0.04 

==---==-=====·=-======·=:""'==== - : c:--- =::::.. ----= - --=-=--=====-=======-==-====-=•=-:..-:.~..:=== 

END OF RATIONAL METHOD ANALYSIS 

• 

Page 2 



PR100E 

**************************************************************************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
(c) Copyright 1983-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by: 

****•*•*****•************* DESCRIPTION OF STUDY************************** 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
* PROPOSED CONDITION 100-YEAR 
* SOUTHWEST LANDSCAPE FRONTING MERRILL AVE (NODES 630-631) 
************************************************************************** 

FILE NAME: W:\3635\PR100E.DAT 
TIME/DATE OF STUDY: 18:37 06/18/2019 

* 
* 
* 

_ ,:===·-=-..:=-==-======-,_... -=-=-=---=-=·i==...:::.;.==-- --:::===-=:;::=::::::r:---==-~ ==~-~¼==-= 
USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION : 

--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT(YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE(INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE(LOG(I;IN/HR) vs. LOG(Tc;MIN)) 0.6000 
USER SPECIFIED 1-HOUR INTENSITY(INCH/HOUR) = 1.0600 

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

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

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

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

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 
FLOW PROCESS FROM NODE 630.00 TO NODE 631.00 IS CODE= 21 

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

40.00 INITIAL SUBAREA FLOW-LENGTH(FEET) 
ELEVATION DATA: UPSTREAM(FEET) = 639.50 DOWNSTREAM(FEET) 

Tc= K*[(LENGTH** 3.00)/(ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc(MIN.) = 5.000 
* 100 YEAR RAINFALL INTENSITY(INCH/HR) = 4.708 
SUBAREA Tc AND LOSS RATE DATA(AMC III): 

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

Ap SCS 
(DECIMAL) CN 
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PR100E 
NATURAL FAIR COVER 
"OPEN BRUSH" B 0.30 0.31 1.000 84 5.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp(INCH/HR) = 0.31 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF(CFS) = 1.19 
TOTAL AREA(ACRES) = 0.30 PEAK FLOW RATE(CFS) = 1.19 

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

~ ~ = =- - - - ·- ·--·- · -- ··-----===-=·- - =- ·-- --=---·-= 

0.3 TC(MIN.) = 5.00 
0.30 AREA-AVERAGED Fm(INCH/HR)= 0.31 
0.31 AREA-AVERAGED Ap = 1.000 
1.19 

=======-======-=·===·=-=======·::-====-===-=::-=====---==--=-=-=====:a·~= 

END OF RATIONAL METHOD ANALYSIS 
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PR100F 

****************************************************~*********************** 
RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM PACKAGE 

(Reference: 1986 SAN BERNARDINO CO. HYDROLOGY CRITERION) 
(c) Copyright 1983-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

*********************•**** DESCRIPTION OF STUDY**********•*************** 
* JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
* PROPOSED CONDITION 100-YEAR 
* SOUTHWEST LANDSCAPE FRONTING EUCLID AVE {NODES 640-641) 
************•***•*******************************************************$* 

FILE NAME: W:\3635\PR100F.DAT 
TIME/DATE OF STUDY: 18:45 06/18/2019 

USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 

--*TIME-OF-CONCENTRATION MODEL*-­

USER SPECIFIED STORM EVENT{YEAR) = 100.00 
SPECIFIED MINIMUM PIPE SIZE{INCH) = 12.00 
SPECIFIED PERCENT OF GRADIENTS{DECIMAL) TO USE FOR FRICTION SLOPE 0.95 
*USER-DEFINED LOGARITHMIC INTERPOLATION USED FOR RAINFALL* 

SLOPE OF INTENSITY DURATION CURVE{LOG{I;IN/HR) vs. LOG{Tc;MIN)) 0.6000 
USER SPECIFIED 1-HOUR INTENSITY{INCH/HOUR) = 1.0600 

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

*USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 

* 
* 
* 

HALF- CROWN TO STREET-CROSSFALL: CURB GUTTER-GEOMETRIES: MANNING 
WIDTH CROSSFALL IN- / OUT-/PARK- HEIGHT WIDTH LIP HIKE FACTOR 

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

1 30.0 20.0 0.018/0.018/0.020 0.67 2.00 0.0312 0.167 0.0150 

GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
1. Relative Flow-Depth= 0.00 FEET 

as {Maximum Allowable Street Flow Depth) - {Top-of-Curb) 
2. {Depth)*{Velocity) Constraint= 6.0 {FT*FT/5) 

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

*USER-SPECIFIED MINIMUM TOPOGRAPHIC SLOPE ADJUSTMENT NOT SELECTED 

**************************************************************************** 
FLOW PROCESS FROM NODE 640.00 TO NODE 641.00 IS CODE= 21 

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

30.00 INITIAL SUBAREA FLOW-LENGTH{FEET) 
ELEVATION DATA: UPSTREAM{FEET) = 640.40 DOWNSTREAM{FEET) 

Tc= K*[(LENGTH** 3.00)/{ELEVATION CHANGE)]**0.20 
SUBAREA ANALYSIS USED MINIMUM Tc{MIN.) = 5.000 
* 100 YEAR RAINFALL INTENSITY{INCH/HR) = 4.708 
SUBAREA Tc AND LOSS RATE DATA{AMC III): 

DEVELOPMENT TYPE/ SC5 SOIL AREA Fp 
LAND USE GROUP {ACRES) {INCH/HR) 

Ap SCS 
{DECIMAL) CN 
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Tc 
{MIN.) 



PR100F 
NATURAL FAIR COVER 
"OPEN BRUSH" B 0.80 0.31 1.000 84 S.00 
SUBAREA AVERAGE PERVIOUS LOSS RATE, Fp{INCH/HR) = 0,31 
SUBAREA AVERAGE PERVIOUS AREA FRACTION, Ap = 1.000 
SUBAREA RUNOFF{CFS) = 3.17 
TOTAL AREA{ACRES) = 0.80 PEAK FLOW RATE{CFS) = 3.17 

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

0,8 TC{MIN.) = S.00 
0.80 AREA-AVERAGED Fm{INCH/HR)= 0.31 
0.31 AREA-AVERAGED Ap = 1.000 
3.17 

====- -: :::=====-====-=-====-=-=-======= = ========~-===-==-=======-·============ 
==-==~ ===-============-=.:i::=.=.=-==-=====·---;::::o--~~-==:-=====--- - =-------=--

END OF RATIONAL METHOD ANALYSIS 
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DETENTION ANALYSIS 



LOSSRATE.txt 

****** **** 
NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm) 

AND LOW LOSS FRACTION ESTIMATIONS 
-=-= - - ==-========= 

(C) Copyright 1989-2016 Advanced Engineering Software (aes) 
Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

THIENES ENGINEERING, INC . 
14349 FIRESTONE BLVD 
LA MIRADA, CA 90638 

* ************ ' ********* **** +*********~********* ~ ~~~ ~*~~~~ ********~ ***• 

Problem Descriptions: 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
PROPOSED CONDITION 100-YEAR LOSS RATE & LOW LOSS FRACTION 

*** 
- --==-· =r:r:x:===== 

NON-HOMOGENEOUS WATERSHED AREA-AVERAGED LOSS RATE (Fm} 
AND LOW LOSS FRACTION ESTIMATIONS FOR AMC III: 

TOTAL 24-HOUR DURATION RAINFALL DEPTH 

SOIL- COVER 
TYPE 

1 

AREA 
(Acres) 

84.05 

TOTAL AREA (Acres) 

PERCENT OF 
PERVIOUS AREA 

10.00 

84.05 

AREA-AVERAGED LOSS RATE, Fm (in./hr.) 

5.90 (inches) 

SCS CURVE 
NUMBER 

56. (AMC II) 

0.042 

LOSS RATE 
Fp (in. /hr. ) 

0.423 

AREA-AVERAGED LOW LOSS FRACTION, Y = 0.080 

YIELD 
0.920 

=========== =~= =--- ============ 
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JOB #3635 - S.E. CORNER OF EUCLID AVE & EUCALYPTUS AVE, ONTARIO 
DETENTION IN BUIDLING 1 NORTH TRUCK YARD (NODE 205) 

Elevation Depth Area Volume I: Volume I: Volume Q Discharge 

(feet) (sq. ft.) (c.f.) (c.f) (ac-ft) (cfs) 

651.58 0.00 0 
418 418 0.01 4.2 

651 .80 0.22 3800 
1975 2393 0.05 4.5 

652.00 0.42 15950 
4878 7271 0.17 4.8 

652.20 0.62 32830 
8243 15514 0.36 5.1 

652.40 0.82 49600 
11356 26870 0.62 5.4 

652.60 1.02 63960 
13547 40417 0.93 5.7 

652.80 1.22 71510 
15069 55486 1.27 5.9 

653.00 1.42 79180 
16630 72116 1.66 6.2 

653.20 1.62 87120 
18273 90389 2.08 6.4 

653.40 1.82 95610 
18010 108399 2.49 6.6 

653.58 2.00 104500 
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BLDGlN 

*****************************************************************•********** 
SMALL AREA UNIT HYDROGRAPH MODEL 

(C) Copyright 1989-2016 Advanced Engineering Software (aes) 
Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

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

Problem Descriptions: 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
100-YEAR DETENTION IN BUILDING 1 NORTH TRUCK YARD (NODES 205) 

RATIONAL METHOD CALIBRATION COEFFICIENT 0.90 
TOTAL CATCHMENT AREA(ACRES) = 12.70 
SOIL-LOSS RATE, Fm,(INCH/HR) = 0.042 
LOW LOSS FRACTION= 0.080 
TIME OF CONCENTRATION(MIN.) = 8.50 
SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 
USER SPECIFIED RAINFALL VALUES ARE USED 
RETURN FREQUENCY(YEARS) = 100 

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

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

24-HOUR POINT RAINFALL VALUE(INCHES) 

0 . 38 
0.79 
1.06 
1 . 95 
2.90 
5.90 

TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET) 5 .18 
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) 1 . 07 

************************************ •*************************•***•********* 
TIME 

(HOURS) 

0 .13 
0 . 28 
0.42 
0 . 56 
0 . 70 
0.84 
0 .98 
1.12 
1.27 
1.41 
1. 55 
1.69 
1.83 
1.98 
2. 12 
2.26 
2.40 
2. 54 
2.68 

VOLUME 
(AF) 

0.0078 
0.0233 
0.0389 
0.0546 
0.0704 
0.0862 
0.1021 
0.1181 
0.1341 
0.1502 
0.1664 
0.1827 
0.1990 
0.2155 
0.2320 
0.2486 
0.2652 
0.2820 
0. 2988 

Q 0. 
(CFS) 

1 . 33 .Q 
1. 33 .Q 
1 . 34 .Q 
1.34 .Q 
1.35 .Q 
1.36 .Q 
1 . 36 .Q 
1.37 .Q 
1.37 .Q 
1.38 .Q 
1.39 . Q 
1 . 39 . Q 
1 .40 .Q 
1 .41 .Q 
1.41 .Q 
1.42 .Q 
1.43 .Q 
1.44 .Q 
1.44 .Q 

10.0 20.0 30.0 40.0 
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BLDGlN 
2.83 0.3158 1.45 .Q 
2.97 0.3328 1.46 .Q 
3.11 0.3499 1 . 47 .Q 
3.25 0.3671 1.47 .Q 
3.39 0.3844 1.48 .Q 
3.53 0.4018 1.49 .Q 
3.67 0.4192 1.50 .Q 
3.82 0.4368 1.50 .Q 
3.96 0.4545 1.52 .Q 
4.10 0.4723 1.52 .Q 
4.24 0.4902 1 . 53 .Q 
4.38 0.5081 1.54 .Q 
4.53 0.5262 1.55 .Q 
4.67 0.5444 1.56 .Q 
4.81 0.5627 1.57 .Q 
4.95 0.5812 1.58 .Q 
5.09 0.5997 1.59 .Q 
5.23 0.6183 1.60 ,Q 
5.38 0.6371 1.61 .Q 
5.52 0.6560 1.62 .Q 
5.66 0.6750 1 . 63 .Q 
5.80 0.6942 1.64 .Q 
5.94 0.7134 1.65 .Q 
6.08 0.7328 1.66 .Q 
6.22 0.7524 1.68 .Q 
6.37 0.7720 1 . 68 .Q 
6.51 0.7919 1. 70 .Q 
6.65 0.8118 1.71 .Q 
6.79 0.8319 1.73 .Q 
6.93 0.8522 1. 73 .Q 
7.07 0.8726 1. 75 .Q 
7.22 0.8931 1. 76 .Q 
7.36 0.9139 1. 78 .Q 
7.50 0.9347 1.79 .Q 
7.64 0.9558 1.81 .Q 
7.78 0.9770 1.82 .Q 
7.93 0.9984 1 . 84 .Q 
8.07 1.0200 1.85 .Q 
8.21 1.0418 1.87 .Q 
8.35 1.0637 1.88 .Q 
8.49 1.0859 1.90 .Q 
8.63 1.1082 1.92 .Q 
8.77 1.1308 1.94 .Q 
8.92 1.1536 1.95 .Q 
9.06 1.1766 1.98 .Q 
9.20 1.1998 1.99 .Q 
9.34 1.2233 2 . 02 Q 
9.48 1.2470 2.03 Q 
9.62 1.2709 2.06 Q 
9.77 1.2951 2.07 Q 
9.91 1.3196 2.11 Q 

10.05 1.3443 2.12 Q 
10.19 1.3694 2.15 Q 
10.33 1.3947 2.17 Q 
10.48 1.4203 2.21 Q 
10.62 1.4462 2.22 Q 
10.76 1.4725 2.26 Q 
10.90 1.4991 2.28 Q 
11.04 1.5261 2.32 Q 
11.18 1.5534 2.35 Q 
11.32 1.5811 2.39 Q 
11.47 1.6092 2.41 Q 
11.61 1.6378 2.46 Q 
11.75 1. 6667 2.49 Q 

11.89 1.6962 2.54 Q 
12.03 1.7261 2.57 Q 
12.18 1.7584 2.94 Q 
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12.32 1 .7929 2.97 Q 
12.46 1. 8280 3.03 Q 
12.60 1. 8637 3.07 Q 
12.74 1.9000 3.14 Q 
12.88 1 . 9370 3.18 Q 
13.02 1.9747 3.26 Q 
13.17 2.0131 3.30 Q 
13.31 2 .0523 3.40 Q 
13.45 2.0924 3.45 Q 
13.59 2 .1334 3.56 Q 
13.73 2.1753 3.62 Q 
13.88 2.2184 3.74 Q 
14.02 2 .2627 3.81 Q 
14.16 2 .3075 3.85 Q 
14.30 2 .3531 3.93 Q 
14.44 2 .4003 4.13 Q 
14.58 2 .4492 4.24 Q 
14.73 2 .5003 4.49 Q 
14.87 2 .5538 4.63 Q 
15.01 2 .6100 4.98 Q 
15.15 2 .6695 5.18 Q 
15.29 2 .7333 5. 71 Q 
15.43 2 .8017 5.97 Q 
15.57 2 .8687 5.47 Q 
15.72 2 .9369 6.19 Q 
15.86 3 .0236 8.62 Q 
16.00 3 .1442 11.98 .Q 
16.14 3 .4345 37.60 Q 

16.28 3 .6961 7.09 Q 
16.42 3 .7667 4.96 Q 
16.57 3 .8274 5.42 Q 
16.71 3 .8872 4.80 Q 
16.85 3 .9408 4.36 Q 
16.99 3 .9899 4.03 Q 
17.13 4 .0361 3.87 Q 
17 . 27 4 .0803 3.68 Q 
17.42 4 .1223 3 . 50 Q 
17.56 4 .1624 3.35 Q 
17.70 4 .2008 3.22 Q 
17.B4 4 .2378 3.10 Q 
17.98 4 .2735 3.00 Q 
18.12 4 .3069 2.71 Q 
18.27 4 .3375 2.51 Q 
18.41 4 .3665 2.44 Q 
18.55 4 .3946 2.37 Q 
18.69 4 .4220 2.30 Q 
18.83 4 .4486 2.24 Q 
18.98 4 .4745 2.19 Q 
19.12 4 .4998 2.14 Q 
19.26 4.5246 2.09 Q 
19.40 4. 5488 2.05 Q 
19.54 4 .5725 2.00 Q 
19.68 4 .5957 1.96 . Q 
19.83 4 .6185 1.93 .Q 
19.97 4 .6409 1.89 . Q 
20.11 4 .6628 1.86 .Q 
20.25 4.6844 1.83 .Q 
20.39 4 .7056 1.80 . Q 
20.53 4.7265 1.77 . Q 
20.67 4 .7471 1.74 . Q 
20.82 4.7673 1.72 .Q 
20.96 4 .7873 1.69 . Q 
21.10 4 .8070 1.67 .Q 
21.24 4 .8264 1.65 . Q 
21.38 4 .8455 1.62 . Q 
21.52 4 .8644 1.60 . Q 
21.67 4. 8831 1.58 .Q 
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21.81 4.9015 1.56 .Q 
21.95 4.9197 1.55 .Q 
22.09 4 .9377 1.53 .Q 
22.23 4.9554 1.51 .Q 
22.38 4.9730 1.49 .Q 
22.52 4.9904 1.48 .Q 
22.66 5.0076 1.46 .Q 
22.80 5.0246 1.45 .Q 
22.94 5.0415 1.43 .Q 
23.08 5.0581 1.42 .Q 
23.23 5.0746 1.40 .Q 
23.37 5.0910 1.39 .Q 
23.51 5.1072 1.38 .Q 
23.65 5.1232 1.36 .Q 
23.79 5.1391 1.35 .Q 
23.93 5.1549 1.34 .Q 
24.08 5.1705 1.33 .Q 
24.22 5.1783 0.00 Q 

------------------- -- ------------------------------ -------------------------
TIME DURATION(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% 

Problem Descriptions: 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 

Duration 
(minutes) 

1445 .0 
195 .5 

25. 5 
17.0 

8. 5, 
8 .5 
8 . 5 
8. 5 
8. 5 
8. 5 

100-YEAR DETENTION IN BUILDING 1 NORTH TRUCK YARD (NODES 205) 

=:=====-========-·--=·- ·-====i;::::::;::-==-::::==~---==:o::::c:c:=:.._j'===-== -=--...:::.--== --=--a......:-
FLOW-THROUGH DETENTION BASIN MODEL 

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 
CONSTANT HYDROGRAPH TIME UNIT(MINUTES) 8.500 
DEAD STORAGE(AF) = 0.00 
SPECIFIED DEAD STORAGE(AF) FILLED= 0.00 
ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN= 0.00 

INFLOW 
I 
I 
I 
V 

detention 
basin 

_effective depth 
I ( and volume) 

I I 
I I .... v ............ . 
l<-- >I outflow 
I I . . . .... . . __ 

I I \ 
I storage I basin outlet 
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DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION: 
TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES= 11 
*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE OUTFLOW * 
* (FEET) (ACRE-FEET) (CFS) ** (FEET) (ACRE-FEET) 
* 0.000 0.000 0.000** 0.220 0.010 
* 0.420 0.050 4.500** 0.620 0.170 
* 0.820 0.360 5.100** 1.020 0.620 
* 1.220 0.930 5.700** 1.420 1.270 
* 1.620 1.660 6.200** 1.820 2.080 
* 2.000 2.490 6.600** 

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES: 
INTERVAL DEPTH {S-O*DT/2} {S+O*DT/2} 

NUMBER (FEET) (ACRE-FEET) (ACRE-FEET) 
1 0.00 0.00000 0.00000 
2 0.22 -0.01459 0.03459 
3 0.42 0.02366 0.07634 
4 0.62 0.14190 0.19810 
5 0.82 0.33014 0.38986 
6 1.02 0.58839 0.65161 
7 1.22 0.89663 0.96337 
8 1.42 1.23546 1.30454 
9 1.62 1.62371 1.69629 

10 1.82 2.04253 2.11747 
11 2.00 2.45136 2.52864 

WHERE S=STORAGE(AF);O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.) 

DETENTION BASIN ROUTING RESULTS: 

(CFS) * 
4.200* 
4.800* 
5.400* 
5.900* 
6.400* 

NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES 
OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE 
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL. 

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE 
(HRS) FILLED(AF) (CFS) DEPTH(FT) (CFS) VOLUME(AF) 

-- ------------------------ --- ---- --- ---- ----- ---- ----- ----- ------ ----- ---- --
0.133 0.000 1.33 0.10 0.94 0.004 
0.275 0.000 1.33 0.10 1.89 0.005 
0.417 0.000 1.34 0.10 1.90 0.005 
0.558 0.000 1.34 0.10 1.90 0.005 
0.700 0.000 1.35 0.10 1.91 0.005 
0.842 0.000 1.36 0.10 1.92 0.005 
0.983 0.000 1.36 0.10 1.93 0.005 
1.125 0.000 1.37 0.10 1.94 0.005 
1.267 0.000 1.37 0.10 1.95 0.005 
1.408 0.000 1.38 0.10 1.96 0.005 
1.550 0.000 1.39 0.10 1.97 0.005 
1.692 0.000 1.39 0.10 1.98 0.005 
1.833 0.000 1.40 0.10 1.99 0.005 
1.975 0.000 1.41 0.10 1.99 0.005 
2.117 0.000 1.41 0.11 2.00 0.005 
2.258 0.000 1.42 0.11 2.01 0.005 
2.400 0.000 1.43 0.11 2.02 0.005 
2.542 0.000 1.44 0.11 2.03 0.005 
2.683 0.000 1.44 0.11 2.05 0.005 
2.825 0.000 1.45 0.11 2.06 0.005 
2.967 0.000 1.46 0.11 2.07 0.005 
3.108 0.000 1.47 0.11 2.08 0.005 
3.250 0.000 1.47 0.11 2.09 0.005 
3.392 0.000 1.48 0.11 2.10 0.005 
3.533 0.000 1.49 0.11 2.11 0.005 
3.675 0.000 1.50 0.11 2.12 0.005 
3.817 0.000 1.50 0.11 2.13 0.005 
3.958 0.000 1.52 0.11 2.15 0.005 
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4.100 0.000 1.52 0.11 2.16 0.005 
4.242 0.000 1.53 0 . 11 2.17 0.005 
4.383 0.000 1.54 0.11 2.18 0.005 
4 . 525 0.000 1.55 0.12 2.20 0.005 
4,667 0.000 1.56 0.12 2.21 0.005 
4.808 0.000 1.57 0.12 2.22 0.005 
4.950 0.000 1.58 0.12 2.24 0.005 
5 . 092 0 . 000 1.59 0.12 2.25 0.005 
5.233 0.000 1.60 0.12 2.26 0.005 
5.375 0.000 1.61 0.12 2.28 0.005 
5. 517 0.000 1.62 0.12 2.29 0.005 
5. 658 0.000 1.63 0.12 2.31 0.006 
5 . 800 0.000 1.64 0.12 2.32 0.006 
5.942 0 . 000 1.65 0.12 2.34 0.006 
6 . 083 0.000 1.66 0.12 2.36 0.006 
6.225 0.000 1.68 0.12 2.37 0.006 
6 . 367 0.000 1.68 0.13 2.39 0.006 
6.508 0.000 1. 70 0.13 2.41 0.006 
6.650 0.000 1.71 0.13 2.42 0.006 
6,792 0.000 1.73 0.13 2.44 0.006 
6.933 0 . 000 1. 73 0.13 2.46 0.006 
7 . 075 0.000 1. 75 0.13 2.48 0.006 
7 . 217 0.000 1.76 0.13 2.50 0.006 
7 . 358 0.000 1.78 0.13 2.52 0.006 
7 . 500 0 . 000 1.79 0.13 2.54 0.006 
7.642 0.000 1.81 0.13 2.56 0.006 
7.783 0.000 1.82 0.14 2 . 58 0.006 
7.925 0.000 1.84 0.14 2 . 60 0.006 
8.067 0.000 1.85 0.14 2.62 0.006 
8.208 0.000 1.87 0.14 2.64 0.006 
8 . 350 0.000 1.88 0.14 2.67 0.006 
8 . 492 0.000 1.90 0.14 2.69 0.006 
8 . 633 0.000 1.92 0.14 2,71 0.006 
8 . 775 0.000 1.94 0.14 2 . 74 0.007 
8 . 917 0.000 1.95 0.15 2.77 0.007 
9.058 0.000 1.98 0.15 2.79 0.007 
9.200 0.000 1.99 0.15 2.82 0.007 
9.342 0.000 2.02 0.15 2.85 0.007 
9 . 483 0.000 2.03 0.15 2,88 0.007 
9 . 625 0.000 2.06 0 . 15 2.91 0.007 
9.767 0 . 000 2.07 0.15 2 . 94 0 . 007 
9.908 0.000 2.11 0.16 2.97 0.007 

10,050 0.000 2.12 0.16 3.00 0.007 
10 . 192 0.000 2.15 0.16 3.04 0.007 
10 . 333 0,000 2.17 0.16 3.07 0.007 
10.475 0.000 2.21 0.16 3.11 0.007 
10 . 617 0.000 2.22 0.17 3.15 0.008 
10.758 0.000 2 . 26 0.17 3.19 0 . 008 
10 . 900 0.000 2.28 0.17 3.23 0.008 
11.042 0.000 2.32 0.17 3.27 0.008 
11,183 0.000 2.35 0.17 3.32 0.008 
11.325 0.000 2.39 0.18 3.37 0.008 
11.467 0.000 2.41 0.18 3.41 0.008 
11.608 0.000 2.46 0 . 18 3.47 0.008 
11 . 750 0.000 2.49 0.19 3.52 0.008 
11 . 892 0.000 2.54 0.19 3.58 0.009 
12 . 033 0.000 2.57 0.19 3.63 0.009 
12.175 0.000 2.94 0.22 3.91 0.010 
12.317 0.000 2.97 0.22 4.19 0.010 
12.458 0.000 3.03 0.22 4.20 0 . 011 
12.600 0 . 000 3.07 0.23 4.21 0.011 
12.742 0.000 3.14 0.23 4.21 0.012 
12.883 0.000 3.18 0.23 4.22 0.012 
13.025 0.000 3.26 0.24 4.22 0.013 
13 . 167 0.000 3.30 0.24 4.23 0.014 
13 . 308 0.000 3.40 0.24 4.23 0.015 
13 . 450 0.000 3.45 0.25 4.24 0.016 

Page 6 



BLDGlN 

13.592 0.000 3.56 0 . 25 4.25 0.017 
13.733 0.000 3.62 0.26 4.25 0.017 
13.875 0.000 3.74 0.26 4.26 0.019 
14.017 0.000 3.81 0.27 4 . 27 0.020 
14 . 158 0.000 3.85 0.27 4.27 0.020 
14.300 0.000 3.93 0.27 4.28 0.021 
14.442 0.000 4.13 0.29 4.29 0.023 
14.583 0 . 000 4.24 0.29 4.30 0.024 
14.725 0.000 4.49 0.31 4.32 0.027 
14.867 0.000 4.63 0.32 4.34 0.031 
15.008 0.000 4.98 0.36 4.38 0.038 
15.150 0.000 5.18 0.40 4.44 0.046 
15.292 0.000 5.71 0.44 4.50 0.061 
15 . 433 0.000 5.97 0.47 4.55 0.077 
15 . 575 0.000 5 . 47 0.48 4.58 0.088 
15 . 717 0.000 6.19 0.51 4.62 0.106 
15.858 0.000 8.62 0.59 4.70 0.152 
16.000 0.000 11.98 0.69 4.83 0.236 
16.142 0.000 37.60 1.02 5.15 0. 616 C? ) 
16.283 0.000 7.09 1. 03 5 . 40--::::=- 0 .635 ) -- 6<.loo 1S,C..t!.\P.G.E- =-1£.4-cSS, 
16 . 425 0.000 4.96 11.03 5. 41 0.630 "Df.{>,:t\-:::: l.c-?:, f,: 
16.567 0.000 5.42 1.03 5.41 0.630 \JoLWM.c.= o.lo~S-1\C'q 
16.708 0.000 4.80 1.02 5.41 0.623 
16.850 0.000 4.36 1.01 5.40 0.611 
16 . 992 0.000 4.03 1.00 5.38 0.595 
17 . 133 0.000 3.87 0.99 5.36 0.578 
17 . 275 0.000 3.68 0.97 5.34 0.558 
17 .417 0.000 3.50 0.96 5.32 0 . 537 
17.558 0.000 3.35 0.94 5.29 0.514 
17.700 0.000 3.22 0.92 5.26 0.490 
17.842 0.000 3.10 0.90 5.24 0.465 
17.983 0.000 3.00 0.88 5.21 0.439 
18.125 0.000 2.71 0.86 5.17 0.410 
18 . 267 0.000 2.51 0.84 5.14 0.380 
18 . 408 0.000 2.44 0.81 5.10 0.348 
18 . 550 0.000 2.37 0.77 5.06 0.317 
18 . 692 0.000 2.30 0.74 5.01 0.285 
18 . 833 0.000 2.24 0.71 4.96 0.254 
18.975 0.000 2.19 0.67 4.91 0.222 
19 . 117 0.000 2.14 0.64 4.86 0 . 190 
19 . 258 0.000 2.09 0.60 4.80 0 . 158 
19.400 0.000 2.05 0.55 4.73 0.127 
19.542 0.000 2.00 0.50 4.65 0.096 
19 . 683 0.000 1.96 0.45 4.58 0.065 
19.825 0.000 1.93 0.35 4.46 0.035 
19.967 0.000 1.89 0.20 4.13 0.009 
20 . 108 0.000 1.86 0 . 14 3.26 0.006 
20 . 250 0.000 1.83 0.14 2.62 0.006 
20 . 392 0.000 1.80 0.13 2.58 0.006 
20 . 533 0.000 1. 77 0.13 2.54 0.006 
20 . 675 0.000 1. 74 0.13 2.50 0.006 
20 . 817 0.000 1. 72 0.13 2.46 0.006 
20.958 0 . 000 1.69 0.13 2.42 0.006 
21 . 100 0.000 1.67 0.12 2.39 0.006 
21 . 242 0.000 1.65 0.12 2.36 0.006 
21.383 0.000 1.62 0.12 2.32 0.005 
21 . 525 0.000 1.60 0.12 2.29 0.005 
21 . 667 0.000 1.58 0.12 2.27 0.005 
21 . 808 0.000 1.56 0.12 2.24 0.005 
21 . 950 0.000 1.55 0.12 2.21 0.005 
22 . 092 0 . 000 1.53 0.11 2 .18 0.005 
22.233 0.000 1.51 0.11 2.16 0.005 
22 . 375 0.000 1.49 0.11 2.13 0.005 
22 . 517 0.000 1.48 0.11 2.11 0.005 
22 . 658 0.000 1.46 0.11 2.09 0.005 
22 . 800 0.000 1.45 0.11 2.07 0.005 
22 . 942 0.000 1.43 0 . 11 2.05 0.005 
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23.083 0 . 000 1.42 0.11 2.02 0.005 
23.225 0 . 000 1.40 0.10 2.00 0.005 
23.367 0.000 1.39 0.10 1.99 0 . 005 
23.508 0.000 1.38 0.10 1,97 0.005 
23.650 0 . 000 1.36 0.10 1.95 0.005 
23.792 0 . 000 1.35 0.10 1.93 0.005 
23.933 0.000 1.34 0.10 1.91 0.005 
24 . 075 0.000 1.33 0 . 10 1.90 0 . 004 
24 . 217 0 . 000 0.00 0.00 0.94 0.000 
24.358 0.000 0.00 0.00 0.00 0 . 000 

------- --------- -- ------ -- ------------------- -- ------ -----------------------
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JOB #3635 - S.E. CORNER OF EUCLID AVE & EUCALYPTUS AVE, ONTARIO 
DETENTION IN BUIDLING 1 SOUTH TRUCK YARD (NODE 307) 

Elevation Depth Area Volume I: Volume I: Volume Q Discharge 

649.07 

649.40 

649.60 

649.80 

650.00 

650.20 

650.40 

650.60 

650.80 

(feet) 

0.00 

0.33 

0.53 

0.73 

0.93 

1.13 

1.33 

1.53 

1.73 

(sq. ft.) (c.f.) ( c.f.) 

0 
346 346 

2100 
881 1228 

6710 
1887 3115 

12160 
3016 6131 

18000 
4185 10316 

23850 
5410 15726 

30250 
6704 22430 

36790 
8067 30497 

43880 

,e, u., L-1)11"--\.f=\ L Stn~""l.1--t l~'-'~ "iARl) 
0-_100(.R.,.,~. I/V\c.""(Ho1>) = "2...':\- .C Cf--S 

w,c;.E..., 

(ac-ft) (cfs) 

0.01 4.4 

0.03 4.7 

0.07 5.0 

0.14 5.3 

0.24 5.6 

0.36 5.8 

0.51 6.0 

0.70 6.2 

-------

i 
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•*************************************************************************** 
SMALL AREA UNIT HYDROGRAPH MODEL 

(C) Copyright 1989-2016 Advanced Engineering Software (aes) 
Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by: 

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

Problem Descriptions: 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
100-YEAR DETENTION IN BUILDING 1 SOUTH TRUCK YARD (NODE 307) 

RATIONAL METHOD CALIBRATION COEFFICIENT= 0.90 
TOTAL CATCHMENT AREA(ACRES) = 8.65 
SOIL-LOSS RATE, Fm,(INCH/HR) = 0 .042 
LOW LOSS FRACTION= 0.080 
TIME OF CONCENTRATION(MIN.) = 8.20 
SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE 
USER SPECIFIED RAINFALL VALUES ARE USED 
RETURN FREQUENCY(YEARS) = 100 

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

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

24-HOUR POINT RAINFALL VALUE(INCHES) 

0.38 
0.79 
1.06 
1.95 
2.90 
5.90 

FORMULA 

TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET) 3 . 52 
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) 0 . 73 

**************************************************************************** 
TIME VOLUME Q 0. 7.5 15.0 22.5 30.0 

(HOURS) (AF) (CFS) 
------ ---- -- --- --------------- ----------- -- ---- -- --------------- ----- -------

0.01 0.0000 0.00 Q 
0.15 0.0051 0 . 90 .Q 
0.28 0.0153 0.91 .Q 
0.42 0.0256 0 . 91 .Q 
0.56 0.0359 0 . 92 .Q 
0.69 0.0462 0 . 92 .Q 
0. 83 0.0566 0.92 .Q 
0.97 0.0671 0.93 .Q 
1.10 0.0776 0 . 93 .Q 
1.24 0.0881 0 . 93 .Q 
1.38 0.0987 0.94 .Q 
1.51 0.1093 0 . 94 .Q 
1.65 0.1200 0.95 .Q 
1.79 0.1307 0 .95 .Q 
1.92 0.1415 0. 96 .Q 
2.06 0.1523 0.96 .Q 
2.20 0.1632 0.97 .Q 
2.33 0.1741 0 . 97 .Q 
2.47 0.1851 0. 98 .Q 
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2.61 0 . 1962 0.98 .Q 
2.74 0 . 2073 0.99 .Q 
2.88 0 . 2184 0.99 .Q 
3.02 0 . 2296 1.00 .Q 
3.15 0 . 2409 1.00 .Q 
3.29 0 . 2522 1.01 .Q 
3.43 0 . 2636 1.01 .Q 
3.56 0 . 2750 1.02 .Q 
3.70 0 . 2865 1.02 .Q 
3.84 0 . 2981 1.03 .Q 
3.97 0 . 3097 1.03 .Q 
4.11 0 . 3214 1.04 .Q 
4.25 0 . 3331 1.04 .Q 
4.38 0 . 3450 1.05 .Q 
4.52 0.3568 1.05 .Q 
4.66 0.3688 1.06 .Q 
4.79 0.3808 1.07 .Q 
4.93 0.3929 1.08 .Q 
5.07 0.4051 1.08 .Q 
5.20 0.4173 1.09 .Q 
5.34 0.4297 1.09 .Q 
5.48 0.4420 1.10 .Q 
5.61 0.4545 1.11 .Q 
5.75 0.4671 1.12 .Q 
5.89 0.4797 1.12 .Q 
6.02 0.4924 1.13 .Q 
6.16 0.5052 1.14 .Q 
6.30 0.5181 1.15 .Q 
6.43 0.5311 1.15 .Q 
6.57 0.5441 1.16 .Q 
6.71 0.5573 1.17 .Q 
6.84 0.5705 1.18 .Q 
6.98 0.5839 1.18 .Q 
7.12 0.5973 1.20 .Q 
7.25 0.6109 1.20 .Q 
7.39 0.6245 1.21 .Q 
7.53 0.6383 1.22 .Q 
7.66 0.6521 1.23 .Q 
7.80 0.6661 1.24 .Q 
7.94 0.6802 1.25 .Q 
8.07 0.6944 1.26 .Q 
8.21 0.7087 1.27 .Q 
8.35 0.7231 1.28 .Q 
8.48 0.7377 1.30 .Q 
8.62 0.7523 1.30 .Q 
8.76 0. 7672 1.32 .Q 
8.89 0.7821 1.33 .Q 
9.03 0.7972 1.34 .Q 
9.17 0.8124 1.35 .Q 
9.30 0.8278 1.37 .Q 
9.44 0.8433 1.38 .Q 
9.58 0.8590 1.40 .Q 
9.71 0.8749 1.41 .Q 
9.85 0.8909 1.43 .Q 
9.99 0.9071 1.44 .Q 

10.12 0.9234 1.46 .Q 
10.26 0.9400 1.47 .Q 
10.40 0.9567 1.49 .Q 
10.53 0.9736 1.50 Q 
10.67 0.9908 1.53 Q 
10.81 1.0081 1.54 Q 
10.94 1.0257 1.57 Q 
11.08 1.0435 1.58 Q 
11.22 1.0615 1.61 Q 
11.35 1.0798 1.63 Q 
11.49 1.0983 1.66 Q 
11.63 1.1171 1.67 Q 
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11.76 1 .1362 1.71 Q 
11.90 1 .1556 1.72 Q 
12.04 1. 1753 1.76 Q 
12.17 1 .1963 1.97 Q 
12.31 1 .2189 2.03 Q 
12.45 1 .2420 2.05 Q 
12.58 1 .2654 2.10 Q 
12.72 1 .2892 2.12 Q 
12.86 1 .3134 2.17 Q 
12.99 1 .3381 2 . 20 Q 
13.13 1 .3632 2.25 Q 
13.27 1 .3889 2.28 Q 
13.40 1 .4150 2.35 Q 
13.54 1. 4418 2.38 Q 
13.68 1.4691 2.46 Q 
13.81 1.4971 2.50 Q 
13.95 1 .5259 2.59 Q 
14 . 09 1 .5554 2.64 Q 
14.22 1 .5853 2.66 Q 
14.36 1. 6158 2.72 Q 
14.50 1. 6473 2.86 Q 
14.63 1. 6800 2.93 Q 
14.77 1. 7141 3.11 Q 
14.91 1 .7498 3.21 Q 
15.04 1 .7873 3 . 45 Q 
15.18 1. 8270 3 . 59 Q 
15.32 1 .8696 3.96 Q 
15.45 1. 9138 3.86 Q 
15.59 1. 9571 3.80 Q 
15.73 2. 0029 4.31 Q 
15.86 2 . 0612 6.01 Q . 
16.00 2. 1422 8.34 .Q 
16.14 2 . 3371 26.17 Q 

16.27 2. 5127 4.91 Q 
16.41 2. 5599 3.45 Q 
16.55 2 .6006 3.75 Q 
16.68 2 .6405 3.32 Q 
16.82 2 .6763 3 . 02 Q 
16.96 2. 7090 2.79 Q 
17.09 2. 7395 2 . 61 Q 
17.23 2. 7686 2.54 Q 
17.37 2 .7967 2.42 Q 
17.50 2. 8234 2.32 Q 
17.64 2. 8491 2.23 Q 
17.78 2. 8738 2.14 Q 
17.91 2 .8976 2.07 Q 
18.05 2 .9206 2.01 Q 
18.19 2 .9418 1.74 Q 
18.32 2 .9612 1.69 Q 
18.46 2 .9800 1.64 Q 
18.60 2. 9983 1 . 60 Q 
18.73 3 .0161 1.55 Q 
18.87 3 .0334 1 . 52 Q 
19.01 3 .0504 1.48 .Q 
19.14 3 .0669 1.45 .Q 
19.28 3 .0831 1.42 .Q 
19.42 3 .0990 1.39 .Q 
19.55 3 .1145 1.36 .Q 
19.69 3 .1297 1.34 .Q 
19.83 3 .1447 1.31 .Q 
19.96 3 .1594 1.29 .Q 
20.10 3 .1738 1.27 .Q 
20.24 3 .1880 1.25 .Q 
20 . 37 3 .2020 1.23 .Q 
20.51 3 .2157 1.21 .Q 
20.65 3 .2292 1.19 .Q 
20.78 3 .2426 1.17 .Q 
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20.92 3.2557 1.16 .Q 
21.06 3 . 2687 1.14 .Q 
21.19 3.281S 1.13 .Q 
21.33 3.2942 1 . 11 .Q 
21.47 3. 3066 1 . 10 .Q 
21.60 3.3189 1.08 .Q 
21. 74 3. 3311 1 . 07 .Q 
21.88 3.3431 1.06 .Q 
22 . 01 3.3550 1 . 05 .Q 
22.15 3.3668 1.03 .Q 
22.29 3.3784 1 . 02 .Q 
22.42 3 . 3899 1.01 .Q 
22.56 3.4013 1.00 .Q 
22.70 3.4126 0 . 99 .Q 
22.83 3 .4237 0 . 98 .Q 
22.97 3 .4347 0.97 .Q 
23.11 3.4457 0 . 96 .Q 
23.24 3 .4565 0.95 .Q 
23.38 3.4672 0 .95 .Q 
23.52 3.4779 0 .94 .Q 
23.65 3 .4884 0.93 .Q 
23.79 3 .4988 0.92 .Q 
23.93 3 . 5092 0 .91 .Q 
24.06 3 . 5194 0 .90 .Q 
24.20 3 . 5246 0.00 Q 

---------- -------------- ------------ ---- --------------- -------- -------- -----
TIME DURATION(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% 

Problem Descriptions: 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 

Duration 
(minutes) 

1443.2 
180.4 

24.6 
16.4 
8.2 
8.2 
8.2 
8.2 
8.2 
8.2 

100-YEAR DETENTION IN BUILDING 1 SOUTH TRUCK YARD (NODE 307) 

=== -==-====-==-==-:. -===·==:::=---====-===-:====·--==·-=-===::::i==- . ===-=====-==-===-=-=-==-= 
FLOW-THROUGH DETENTION BASIN MODEL 

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 
CONSTANT HYDROGRAPH TIME UNIT(MINUTES) 8.200 
DEAD STORAGE(AF); 0.00 
SPECIFIED DEAD STORAGE(AF) FILLED; 0.00 
ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN; 0.00 

INFLOW 
I 
I 
I 
V _effective depth 
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(and volume) 

detention I I . . .. V ........ . ... . 

basin I< --> I . . . . . . . . . outflow 

------------- I I \ 
I I storage I basin outlet 

V -----------
OUTFLOW 

DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION: 
TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES= 9 
*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE OUTFLOW * 
* (FEET) (ACRE-FEET) (CFS) ** (FEET) (ACRE-FEET) 
* 0.000 0.000 0.000** 0.330 0.010 
~ 0.530 0 . 030 4.700** 0 . 730 0.070 
* 0.930 0 . 140 5.300** 1.130 0.240 
+ 1.330 0 . 360 5.800** 1.530 0.510 
* 1.730 0.700 6.200** 

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES : 
INTERVAL DEPTH {S-O*DT/2} {S+O*DT/2} 

NUMBER (FEET) (ACRE-FEET) (ACRE-FEET) 
1 0.00 0 . 00000 0.00000 
2 0.33 -0.01485 0.03485 
3 0.53 0.00346 0.05654 
4 0.73 0.04176 0.09824 
5 0.93 0.11007 0.16993 
6 1.13 0.20837 0.27163 
7 1.33 0.32725 0.39275 
8 1.53 0.47612 0.54388 
9 1.73 0.66499 0.73501 

WHERE S=STORAGE(AF);O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.) 

DETENTION BASIN ROUTING RESULTS: 

(CFS) * 
4.400* 
5.000* 
5.600* 
6.000* 

NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES 
OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE 
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL. 

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE 
(HRS) FILLED(AF) (CFS) DEPTH(FT) (CFS) VOLUME(AF) 

----------------------------------------------------------------------------
0.010 0.000 0.00 0.00 0.00 0.000 
0.147 0.000 0.90 0.10 0.64 0.003 
0.283 0.000 0.91 0.10 1 . 29 0.003 
0.420 0.000 0.91 0.10 1 . 30 0.003 
0.557 0.000 0.92 0.10 1.30 0.003 
0.693 0.000 0.92 0.10 1.31 0.003 
0.830 0.000 0.92 0.10 1 . 31 0.003 
0.967 0.000 0 . 93 0.10 1.32 0.003 
1.103 0.000 0.93 0.10 1.32 0.003 
1.240 0.000 0.93 0.10 1.33 0.003 
1.377 0.000 0.94 0.10 1.34 0.003 
1.513 0.000 0.94 0.10 1.34 0.003 
1.650 0.000 0.95 0.10 1.35 0.003 
1.787 0.000 0.95 0.10 1.35 0.003 
1.923 0.000 0.96 0.10 1.36 0.003 
2.060 0.000 0.96 0.10 1.37 0.003 
2.197 0.000 0.97 0.10 1.37 0.003 
2.333 0.000 0.97 0.10 1.38 0.003 
2.470 0.000 0.98 0.10 1.39 0.003 
2.607 0.000 0.98 0.10 1.39 0.003 
2.743 0.000 0.99 0.11 1.40 0.003 
2.880 0.000 0.99 0.11 1.41 0.003 
3.017 0.000 1.00 0.11 1.41 0.003 
3.153 0.000 1.00 0.11 1.42 0.003 
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3. 290 0.000 1.01 0.11 1.43 0.003 
3. 427 0.000 1.01 0.11 1.44 0.003 
3 .563 0.000 1.02 0.11 1.44 0.003 
3.700 0.000 1.02 0.11 1.45 0.003 
3. 837 0.000 1.03 0.11 1.46 0.003 
3. 973 0.000 1.03 0.11 1.47 0.003 
4.110 0.000 1.04 0.11 1.48 0.003 
4 . 247 0.000 1.04 0 . 11 1.48 0.003 
4.383 0.000 1.05 0.11 1.49 0.003 
4.520 0.000 1.05 0.11 1.50 0.003 
4 . 657 0.000 1.06 0.11 1.51 0.003 
4 , 793 0.000 1.07 0.11 1.52 0.003 
4.930 0.000 1.08 0.12 1.53 0.003 
5.067 0.000 1.08 0.12 1.54 0.003 
5.203 0.000 1.09 0.12 1.55 0.004 
5.340 0.000 1.09 0.12 1.56 0.004 
5.477 0.000 1.10 0.12 1.56 0.004 
5.613 0.000 1.11 0.12 1.57 0.004 
5.750 0.000 1.12 0.12 1.58 0.004 
5.887 0.000 1.12 0.12 1.59 0.004 
6.023 0.000 1.13 0.12 1.61 0.004 
6.160 0.000 1.14 0.12 1.62 0.004 
6.297 0.000 1.15 0.12 1.63 0.004 
6.433 0.000 1.15 0.12 1.64 0.004 
6.570 0.000 1.16 0.12 1.65 0.004 
6.707 0.000 1.17 0.12 1.66 0.004 
6.843 0.000 1.18 0.13 1.67 0.004 
6.980 0.000 1.18 0.13 1.68 0.004 
7.117 0.000 1.20 0.13 1.70 0.004 
7.253 0.000 1.20 0.13 1.71 0.004 
7 . 390 0.000 1.21 0.13 1. 72 0.004 
7.527 0.000 1.22 0.13 1.74 0.004 
7.663 0.000 1.23 0.13 1. 75 0.004 
7.800 0 . 000 1.24 0.13 1.76 0.004 
7.937 0.000 1.25 0.13 1.78 0.004 
8 . 073 0.000 1.26 0.13 1.79 0.004 
8 . 210 0.000 1.27 0.14 1.81 0.004 
8 . 347 0.000 1.28 0.14 1.82 0.004 
8.483 0.000 1.30 0.14 1.84 0.004 
8.620 0.000 1.30 0.14 1.85 0.004 
8 . 757 0.000 1.32 0.14 1.87 0.004 
8.893 0.000 1.33 0.14 1.89 0.004 
9,030 0.000 1.34 0.14 1.91 0.004 
9 .167 0.000 1.35 0.14 1.92 0.004 
9 . 303 0.000 1.37 0.15 1.94 0.004 
9.440 0.000 1.38 0.15 1.96 0.004 
9.577 0.000 1.40 0.15 1.98 0.005 
9 . 713 0.000 1.41 0.15 2.00 0.005 
9 . 850 0.000 1.43 0.15 2.02 0.005 
9.987 0.000 1.44 0.15 2.04 0.005 

10.123 0.000 1.46 0.16 2.07 0.005 
10.260 0.000 1.47 0.16 2.09 0.005 
10.397 0.000 1.49 0.16 2.11 0.005 
10.533 0.000 1.50 0 . 16 2.14 0.005 
10.670 0.000 1.53 0.16 2.16 0.005 
10.807 0.000 1.54 0.16 2.19 0.005 
10.943 0.000 1.57 0.17 2.22 0.005 
11.080 0.000 1.58 0.17 2.25 0.005 
11.217 0.000 1.61 0.17 2.28 0.005 
11.353 0.000 1.63 0.17 2.31 0.005 
11.490 0.000 1.66 0.18 2.34 0.005 
11.627 0.000 1.67 0.18 2.37 0.005 
11 . 763 0.000 1. 71 0.18 2.41 0.006 
11.900 0.000 1.72 0.18 2.45 0.006 
12 . 037 0.000 1. 76 0.19 2.49 0.006 
12.173 0.000 1.97 0.21 2.66 0.006 
12 . 310 0.000 2.03 0.22 2.85 0.007 
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12.447 0.000 2.05 0 . 22 2.91 0.007 
12.583 0.000 2.10 0 . 22 2.96 0.007 
12.720 0.000 2.12 0.23 3.01 0.007 
12.857 0.000 2.17 0.23 3.06 0.007 
12.993 0.000 2.20 0 . 24 3.11 0.007 
13.130 0.000 2.25 0 . 24 3.17 0.007 
13.267 0.000 2.28 0 . 24 3.24 0.007 
13.403 0.000 2.35 0 . 25 3.30 0.008 
13.540 0.000 2.38 0 . 26 3.38 0.008 
13.677 0.000 2.46 0.26 3.45 0.008 
13.813 0.000 2.50 0 . 27 3.54 0.008 
13.950 0.000 2.59 0 . 28 3.63 0.008 
14.087 0.000 2.64 0.28 3.73 0.009 
14.223 0.000 2.66 0.28 3.78 0.009 
14.360 0.000 2.72 0.29 3.84 0.009 
14.497 0.000 2.86 0.31 3.98 0.009 
14.633 0.000 2.93 0 . 31 4.13 0.010 
14.770 0.000 3.11 0 . 33 4.29 0.010 
14.907 0.000 3.21 0.34 4.41 0.011 
15.043 0.000 3.45 0.37 4.44 0.014 
15.180 0.000 3.59 0 . 38 4.47 0.015 
15.317 0.000 3.96 0.42 4.51 0.019 
15.453 0.000 3.86 0 .41 4.53 0.018 
15.590 0.000 3.80 0.40 4.52 0.017 
15.727 0.000 4.31 0.46 4.55 0.023 
15.863 0.000 6.01 0.58 4.69 0.041 
16.000 0.000 8.34 0. 76 4.91 0.080 6_ 
16.137 0.000 26.17 ~ ~ 6<1-00 i),'::, ~ .R.c ... -) = ,s-.,--c.rs 
16.273 0.000 4.91 -C Pit-l =- 1.2.Sf"\' 
16.410 0.000 3.45 1.20 5.69 0.280 '\JO\..'-'-"""-f...= D. ?;,1\.\,1'\C· f1 
16.547 0.000 3.75 1.16 5 . 65 0.259 
16.683 0.000 3.32 1.12 5.60 0.233 
16.820 0.000 3.02 1.06 5 . 54 0.204 
16.957 0.000 2.79 1.00 5 .45 0.174 
17.093 0.000 2.61 0.94 5.36 0.143 
17.230 0.000 2.54 0.85 5.25 0.113 
17.367 0.000 2.42 0. 77 5 . 12 0.082 
17.503 0.000 2.32 0.64 4 . 96 0.052 
17.640 0.000 2.23 0.47 4.74 0.024 
17.777 0.000 2.14 0.23 3.83 0.007 
17 .913 0.000 2.07 0.22 3 . 01 0.007 
18.050 0.000 2.01 0.21 2 . 91 0 . 007 
18.187 0.000 1.74 0.19 2 . 68 0.006 
18.323 0.000 1.69 0.18 2.45 0.005 
18.460 0.000 1.64 0.18 2.37 0.005 
18.597 0.000 1.60 0.17 2.31 0.005 
18.733 0.000 1.55 0.17 2 . 25 0.005 
18.870 0.000 1.52 0.16 2 . 19 0.005 
19.007 0.000 1.48 0.16 2 . 14 0.005 
19.143 0.000 1.45 0.15 2 . 09 0.005 
19.280 0 . 000 1.42 0.15 2 . 04 0.005 
19.417 0.000 1.39 0.15 2 . 00 0.005 
19.553 0.000 1.36 0.15 1.96 0.004 
19.690 0.000 1.34 0.14 1.92 0.004 
19.827 0.000 1.31 0.14 1.89 0.004 
19.963 0.000 1.29 0.14 1.85 0.004 
20.100 0.000 1.27 0.14 1.82 0.004 
20.237 0.000 1.25 0.13 1.79 0.004 
20.373 0.000 1.23 0.13 1.76 0.004 
20.510 0.000 1.21 0.13 1.74 0.004 
20.647 0.000 1.19 0.13 1 . 71 0.004 
20.783 0.000 1.17 0.13 1.68 0.004 
20.920 0.000 1.16 0.12 1.66 0 . 004 
21.057 0.000 1.14 0.12 1.64 0.004 
21.193 0.000 1.13 0.12 1.62 0.004 
21. 330 0.000 1.11 0.12 1.60 0.004 
21.467 0.000 1.10 0.12 1 . 57 0.004 
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21.603 0.000 1.08 0.12 1.56 0.004 
21. 740 0.000 1.07 0.11 1.54 0.003 
21.877 0.000 1.06 0.11 1.52 0.003 
22.013 0.000 1.05 0.11 1.50 0.003 
22.150 0.000 1.03 0.11 1.48 0.003 
22.287 0.000 1.02 0.11 1.47 0.003 
22.423 0.000 1.01 0.11 1.45 0.003 
22.560 0.000 1.00 0.11 1.44 0.003 
22.697 0.000 0.99 0.11 1.42 0.003 
22.833 0.000 0.98 0.11 1.41 0.003 
22.970 0.000 0.97 0.10 1.39 0.003 
23.107 0.000 0.96 0.10 1.38 0.003 
23.243 0.000 0.95 0.10 1.37 0.003 
23.380 0.000 0.95 0.10 1.35 0.003 
23.517 0.000 0.94 0.10 1.34 0.003 
23.653 0.000 0.93 0.10 1.33 0.003 
23.790 0.000 0.92 0.10 1.32 0.003 
23.927 0.000 0.91 0.10 1.31 0.003 
24.063 0.000 0.90 0.10 1.30 0.003 
24.200 0.000 0.00 0.00 0.65 0.000 
24.337 0.000 0.00 0.00 0.00 0.000 

------- ------------------------------------------------------ ------ ---------
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JOB #3635 - S.E. CORNER OF EUCLID AVE & EUCALYPTUS AVE, ONTARIO 
DETENTION IN BUIDLING 2 NORTH TRUCK YARD (NODE 413) 

Elevation Depth Area Volume I: Volume I: Volume Q Discharge 

(feet) (sq. ft.) (c.f.) ( c.f.) (ac-ft) (cfs) 

638.90 0.00 0 
35 35 0.00 4.0 

639.00 0.10 700 
803 838 0.02 4.3 

639.20 0.30 7330 
2938 3776 0.09 4.6 

639.40 0.50 22050 
6114 9890 0.23 4.9 

639.60 0.70 39090 
9450 19340 0.44 5.2 

639.80 0.90 55410 
12248 31588 0.73 5.5 

640.00 1.10 67070 
14212 45800 1.05 5.8 

640.20 1.30 75050 
15794 61594 1.41 6.0 

640.40 1.50 82890 
17370 78964 1.81 6.3 

640.60 1.70 90810 

~u..t\.,..\:>\t-.t(;.,. "2.. Nb'"~"lli: iR.v....C..~ 'fA2..D 

G...\ot:,(A..A.T. Vv\E..."'{HoD) = ?°! .~C.f-S 
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**************************************************************************** 
SMAL L AREA UNIT HYDROGRAPH MODEL 

(C) Copyright 1989-2016 Advanced Engineering Software (aes) 
Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

** •************************************************************************* 

Problem Descriptions : 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
100-YEAR DETENTION IN BUILDING 2 NORTH TRUCK YARD (NODE 413) 

RATIONAL METHOD CALIBRATION COEFFICIENT 0.90 
TOTAL CATCHMENT AREA(ACRES) = 18.20 
SOIL-LOSS RATE, Fm,(INCH/HR) = 0.042 
LOW LOSS FRACTION= 0.080 
TIME OF CONCENTRATION(MIN.) = 15.20 
SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 
USER SPECIFIED RAINFALL VALUES ARE USED 
RETURN FREQUENCY(YEARS) = 100 

5-MINUTE POINT RAINFALL VALUE(INCHES) 0.38 
30-MINUTE POINT RAINFALL VALUE(INCHES) 0 . 79 

1-HOUR POINT RAINFALL VALUE(INCHES) 1. 06 
3-HOUR POINT RAINFALL VALUE(INCHES) 1 . 95 
6-HOUR POINT RAINFALL VALUE(INCHES) = 2. 90 

24-HOUR POINT RAINFALL VALUE(INCHES) 5. 90 

TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET) 7.42 
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) 1.53 

**************************************************************************** 
TIME VOLUME Q 0. 10.0 20.0 30.0 40.0 

(HOURS) (AF) (CFS) 
-------- ------ -------- ------ --- ----------------------- -------- --------- -----

0. 04 0.0000 0 .00 Q 
0.29 0.0199 1 . 90 .Q 
0.55 0.0599 1 .92 ,Q 
0.80 0.1002 1 . 93 .Q 
1.05 0.1409 1 . 95 .Q 
1 . 31 0 . 1818 1.96 .Q 
1 . 56 0.2231 1 , 98 .Q 
1.81 0.2648 2.00 .Q 
2. 07 0.3068 2. 02 Q 
2.32 0.3492 2.03 Q 
2. 57 0.3920 2.05 Q 
2.83 0.4351 2. 07 Q 
3. 08 0.4787 2.09 Q 
3.33 0.5226 2 .11 Q 
3. 59 0.5670 2. 13 Q 
3. 84 0.6119 2 .15 Q 
4.09 0.6571 2. 18 Q 
4 . 35 0.7029 2.19 Q 
4.60 0.7491 2.22 Q 
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4.85 0.7958 2.24 Q 
5.11 0.8430 2.27 Q 
5.36 0.8908 2.29 Q 
5.61 0.9391 2.32 Q 
5.87 0.9880 2.34 Q 
6.12 1.0374 2.38 Q 
6.37 1.0875 2.40 Q 
6.63 1.1382 2.44 Q 
6.88 1.1895 2.46 Q 
7.13 1.2416 2.51 Q 
7.39 1.2943 2.53 Q 
7.64 1.3478 2.58 Q 
7.89 1.4021 2.60 Q 
8.15 1.4572 2.66 Q 
8.40 1.5131 2.69 Q 
8.65 1.5700 2.74 Q 
8.91 1.6277 2.77 Q 
9.16 1.6865 2.84 Q 
9.41 1. 7463 2.87 Q 
9.67 1.8072 2.94 Q 
9.92 1.8692 2.98 Q 

10.17 1.9325 3.06 Q 
10.43 1.9971 3.11 Q 
10.68 2.0631 3.20 Q 
10.93 2.1305 3.25 Q 
11.19 2.1996 3.35 Q 
11.44 2.2704 3.41 Q 
11.69 2.3431 3.53 Q 
11.95 2.4178 3.60 Q 
12.20 2.4978 4.05 Q 
12.45 2.5848 4.26 Q 
12.71 2.6759 4.44 Q 
12.96 2.7697 4.53 Q 
13.21 2.8669 4.75 Q 
13.47 2.9675 4.87 Q 
13. 72 3.0723 5.14 Q 
13.97 3.1817 5.30 Q 
14.23 3.2952 5.53 Q 
14.48 3.4131 5.74 Q 
14.73 3.5392 6.30 Q 
14.99 3.6749 6.66 Q 
15.24 3.8247 7.65 Q 
15.49 3.9929 8.41 Q 
15.75 4.1747 8.95 Q 
16.00 4.3939 11.99 .Q 
16.25 4.9172 38.01 Q 
16.51 5.3924 7.39 Q 
16.76 5.5442 7.10 Q 
17.01 5.6813 6.00 Q 
17.27 5.8015 5.48 Q 
17.52 5.9112 5.00 Q 
17.77 6.0121 4.64 Q 
18.03 6.1061 4.35 Q 
18.28 6.1900 3.67 Q 
18.53 6.2648 3.47 Q 
18.79 6.3356 3.30 Q 
19.04 6.4031 3.15 Q 
19.29 6.4678 3.02 Q 
19.55 6.5298 2.91 Q 
19.80 6.5896 2.81 Q 
20.05 6.6474 2.71 Q 
20.31 6.7034 2.63 Q 
20.56 6.7577 2.56 Q 
20.81 6.8104 2.49 Q 
21.07 6.8618 2.42 Q 
21.32 6.9119 2.36 Q 
21.57 6.9607 2.31 Q 
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21.83 7.0085 2.26 Q 
22.08 7.0552 2.21 Q 
22.33 7.1010 2 .16 Q 
22.59 7.1458 2 . 12 Q 
22.84 7.1898 2. 08 Q 
23.09 7.2329 2 . 04 Q 
23.35 7.2753 2 .01 Q 
23.60 7.3170 1.97 .Q 
23.85 7.3580 1 . 94 .Q 
24.11 7.3983 1.91 .Q 
24 . 36 7.4183 0 . 00 Q 

TIME DURATION(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 

~==::::u-~-===-=---=:=---==-= 
0% 

10% 
20% 
30% 
40% 
50% 
60% 
70% 
80% 
90% 

Problem Descriptions: 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 

Duration 
(minutes) 

1444.0 
364.8 
76.0 
30 . 4 
15.2 
15.2 
15.2 
15.2 
15.2 
15.2 

100-YEAR DETENTION IN BUILDING 2 NORTH TRUCK YARD (NODE 413) 

FLOW-THROUGH DETENTION BASIN MODEL 

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 
CONSTANT HYDROGRAPH TIME UNIT(MINUTES) 15.200 
DEAD STORAGE(AF) = 0.00 
SPECIFIED DEAD STORAGE(AF) FILLED= 0.00 
ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN= 0.00 

INFLOW 
I 
I 
I 
V 

detention 
basin 

I 
V 

OUTFLOW 

_effective depth 
I (and volume) 

I I 
I I .. . . v ............ . 
l<-- >I outflow 
I I ... ··· ···---

1 I \ 
I storage I basin outlet 

DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION : 
TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES= 10 
*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE 

Page 3 

OUTFLOW * 



BLDG2N 

"' (FEET} (ACRE-FEET} (CFS} ** ( FEET} (ACRE-FEET} ( CFS} * 

"' 0.000 0.000 0.000** 0.100 0.010 

"' 0 . 300 0.020 4.300** 0.500 0.090 

* 0.700 0.230 4.900** 0.900 0.440 

* 1.100 0.730 5.500** 1.300 1.050 

* 1 . 500 1.410 6.000** 1.700 1.810 

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES: 
INTERVAL DEPTH {S-O*DT/2} {S+O*DT/2} 

NUMBER (FEET} (ACRE-FEET} (ACRE-FEET} 
1 0.00 0.00000 0.00000 
2 0.10 -0.03187 0.05187 
3 0.30 -0.02501 0.06501 
4 0.50 0.04185 0.13815 
5 0.70 0.17871 0.28129 
6 0.90 0.38556 0.49444 
7 1.10 0.67242 0.78758 
8 1.30 0.98928 1.11072 
9 1.50 1.34719 1.47281 

10 1.70 1.74405 1.87595 
WHERE S=STORAGE(AF};O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.) 

DETENTION BASIN ROUTING RESULTS: 
NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES 

OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE 
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL. 

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE 
(HRS} FILLED(AF} (CFS} DEPTH(FT} (CFS} VOLUME(AF} 

0.040 
0.293 
0.547 
0.800 
1.053 
1.307 
1.560 
1.813 
2.067 
2.320 
2.573 
2.827 
3.080 
3.333 
3.587 
3.840 
4.093 
4.347 
4.600 
4.853 
5.107 
5.360 
5.613 
5.867 
6.120 
6.373 
6.627 
6.880 
7.133 
7.387 
7.640 
7.893 
8.147 
8.400 
8.653 
8.907 
9.160 

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 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.00 
1.90 
1.92 
1.93 
1.95 
1.96 
1.98 
2.00 
2.02 
2.03 
2.05 
2.07 
2.09 
2.11 
2.13 
2.15 
2.18 
2.19 
2.22 
2.24 
2.27 
2.29 
2.32 
2.34 
2.38 
2.40 
2.44 
2.46 
2.51 
2.53 
2.58 
2.60 
2.66 
2.69 
2.74 
2.77 
2.84 

0.00 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.08 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.09 
0.10 
0.10 
0.10 
0.10 
0.11 
0.12 
0.13 
0.14 
0.16 
0.17 
0.18 
0.19 
0.22 

0.00 
1.54 
3.09 
3.11 
3.13 
3.16 
3.19 
3.21 
3.24 
3.27 
3.30 
3.33 
3.36 
3.39 
3.42 
3.46 
3.49 
3.53 
3.56 
3.60 
3.64 
3.68 
3.72 
3.77 
3.81 
3.86 
3.91 
3.96 
4.00 
4.02 
4.04 
4.05 
4.07 
4.09 
4.11 
4.13 
4.16 

0.000 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.008 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.009 
0.010 
0.010 
0.010 
0.010 
0.010 
0.011 
0.012 
0.012 
0.013 
0.013 
0.014 
0.015 
0.016 
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9.413 0.000 2.87 0.23 4.18 0.016 
9.667 0.000 2.94 0.25 4.21 0.017 
9.920 0.000 2.98 0.26 4.23 0.018 

10.173 0.000 3.06 0.29 4.26 0.019 
10.427 0.000 3.11 0.30 4.29 0.020 
10.680 0.000 3.20 0.31 4.30 0.022 
10.933 0.000 3.25 0.31 4.31 0.023 
11.187 0.000 3.35 0.31 4.32 0.025 
11.440 0.000 3.41 0.32 4.32 0.026 
11.693 0.000 3.53 0.32 4.33 0.029 
11.947 0.000 3.60 0.33 4.34 0.030 
12.200 0.000 4.05 0.35 4.36 0.039 
12.453 0.000 4.26 0.37 4.39 0.043 
12.707 0.000 4.44 0.38 4.41 0.047 
12.960 0.000 4.53 0.38 4.42 0.049 
13.213 0.000 4.75 0.40 4.44 0.055 
13.467 0.000 4.87 0.43 4.47 0.064 
13. 720 0.000 5.14 0.46 4.52 0.077 
13.973 0.000 5.30 0.50 4.57 0.092 
14.227 0.000 5.53 0.53 4.63 0.111 
14.480 0.000 5 . 74 0.56 4.67 0.134 
14.733 0.000 6.30 0.61 4.73 0.167 
14.987 0.000 6.66 0.66 4.81 0.205 
15.240 0.000 7.65 0.73 4 . 90 0.263 
15.493 0.000 8 . 41 0.80 5.00 0.335 
15.747 0.000 8.95 0.88 5.11 0.415 
16.000 0.000 11.99 0.98 5.24 0.556 
16.253 0.000 38 . 01 1.40 5.61 1.234 
16.507 0.000 7.39 1.42 5.91 1.266 
16.760 0.000 7.10 1.43 5.93 1.290 
17 .013 0.000 6.00 !1.43 5 . 93 1. 291 I --E-- 5<..too {:t>1<;,C-l-{t\~~) :::= 16. C\ Cf$ 
17.267 0.000 5.48 1.43 5.93 1.282 ~,I-\= \ A~ f'' 
17.520 0.000 5.00 1.42 5.92 1.263 \J"oL ... .._,,v,E..-= ,.·2 .. .0\\ AC:-f"'\ 
17.773 0.000 4.64 1.40 5.91 1.236 
18.027 0.000 4.35 1.39 5.89 1.204 
18.280 0.000 3.67 1.36 5.87 1.157 
18.533 0.000 3.47 1.33 5.85 1.108 
18.787 0.000 3 . 30 1.30 5 . 82 1 . 055 
19.040 0.000 3.15 1.27 5.78 1.000 
19.293 0.000 3.02 1.23 5.73 0.943 
19.547 0.000 2.91 1.20 5.67 0.886 
19.800 0.000 2.81 1.16 5.62 0.827 
20.053 0.000 2.71 1.12 5.56 0.767 
20.307 0.000 2.63 1.08 5.51 0.707 
20.560 0.000 2.56 1.04 5.44 0.646 
20.813 0.000 2.49 1.00 5.38 0.586 
21.067 0.000 2.42 0.96 5.32 0.525 
21.320 0.000 2.36 0.92 5.26 0.464 
21.573 0.000 2.31 0.87 5.19 0.404 
21.827 0.000 2.26 0.81 5.11 0.344 
22 . 080 0 . 000 2 . 21 0.75 5 . 02 0.285 
22.333 0.000 2.16 0.70 4.94 0.227 
22.587 0.000 2.12 0.62 4.83 0.171 
22.840 0.000 2.08 0.54 4.71 0.115 
23.093 0.000 2.04 0.42 4.57 0.063 
23.347 0.000 2.01 0.19 4.31 0.014 
23.600 0.000 1.97 0.08 3.66 0.008 
23.853 0.000 1.94 0.08 3.16 0.008 
24.107 0.000 1.91 0.08 3.11 0.008 
24.360 0.000 0.00 0.00 1.54 0.000 
24.613 0.000 0.00 0.00 0.00 0.000 

------- ------- ------- --------- -- ------------------ ----- ------- --------------
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JOB #3635 - S.E. CORNER OF EUCLID AVE & EUCALYPTUS AVE, ONTARIO 
DETENTION IN BUIDLING 2 SOUTH TRUCK YARD (NODE 504) 

Elevation Depth Area Volume I: Volume I: Volume Q Discharge 

(feet) (sq. ft.) (c.f.) (c.f.) (ac-ft) (cfs) 

638.91 0.00 0 
30 30 0.00 4.0 

639.00 0.09 670 
798 828 0.02 4.3 

639.20 0.29 7310 
2977 3805 0.09 4.6 

639.40 0.49 22460 
6217 10022 0.23 4.9 

639.60 0.69 39710 
9592 19614 0.45 5.2 

639.80 0.89 56210 
12414 32028 0.74 5.5 

640.00 1.09 67930 
14429 46457 1.07 5.8 

640.20 1.29 76360 
16156 62613 1.44 6.0 

640.40 1.49 85200 
18005 80618 1.85 6.2 

640.60 1.69 94850 
13779 94398 2.17 6.4 

640.74 1.83 102000 
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**************************************************************************** 
SMALL AREA UNIT HYDROGRAPH MODEL 

=======-====~=====·- =-=======---=-===- -=·====-=-====-=:.===.==========--== 
(C) Copyright 1989-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

*********•****************************************************************** 

Problem Descriptions: 
JOB #3635 EUDLIC & EUCALYPTUS, ONTARIO 
100-YEAR DETENTION IN BUILDING 2 SOUTH TRUCK YARD (NODE 504) 

RATIONAL METHOD CALIBRATION COEFFICIENT 
TOTAL CATCHMENT AREA(ACRES) = 11.65 
SOIL-LOSS RATE, Fm,(INCH/HR) = 0.042 
LOW LOSS FRACTION= 0.080 
TIME OF CONCENTRATION{MIN.) = 12.30 
SMALL AREA PEAK Q COMPUTED USING PEAK FLOW 
USER SPECIFIED RAINFALL VALUES ARE USED 
RETURN FREQUENCY(YEARS) = 100 

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

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

24-HOUR POINT RAINFALL VALUE{INCHES) 

0.90 

RATE FORMULA 

0.38 
0.79 
1.06 
1.95 
2.90 
5.90 

TOTAL CATCHMENT RUNOFF VOLUME{ACRE - FEET) 4.76 
TOTAL CATCHMENT SOIL-LOSS VOLUME{ACRE-FEET) 0.97 

*********************************************************•****************** 
TIME VOLUME Q 0. 7.5 15.0 22.S 30.0 

{HOURS) {AF) (CFS) 
---------------------------------------------- --- ---------------------------

0.01 0.0000 0 . 00 Q 
0.21 0.0103 1. 22 .Q 
0 .42 0 .0310 1.22 .Q 
0.62 0 . 0518 1.23 .Q 
0 . 83 0 . 0727 1.24 .Q 
1 . 03 0 . 0938 1.25 .Q 
1.24 0 . 1150 1 . 26 .Q 
1 .44 0 .1364 1.27 .Q 
1.65 0 .1579 1 . 27 .Q 
1.85 0 . 1796 1.28 .Q 
2 .06 0 . 2014 1.29 .Q 
2. 26 0 . 2233 1.30 .Q 
2.47 0 . 2455 1.31 .Q 
2.67 0 . 2677 1.32 .Q 
2.88 0 . 2902 1. 33 . Q 
3.08 0 . 3128 1 . 34 .Q 
3. 29 0.3356 1.35 .Q 
3.49 0 . 3586 1.36 .Q 
3.70 0 . 3817 1.37 . Q 
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3.90 0.40S1 1 . 38 . Q 
4.11 0.4286 1.39 . Q 
4.32 0 .4523 1.41 . Q 
4.52 0 .4762 1.42 . Q 
4.72 0 .5004 1.43 . Q 
4.93 0 .5247 1.44 . Q 
5.13 0 .5493 1.46 . Q 
5.34 0. 5741 1.47 , Q 

5 . 54 0 .5991 1 . 49 . Q 
5.75 0. 6243 1.50 . Q 
5.95 0. 6498 1 . 51 Q 
6.16 0 .6756 1.52 Q 
6.36 0 .7016 1.55 Q 
6.57 0 .7278 1.56 Q 
6.78 0 .7544 1.58 Q 
6.98 0 .7812 1.59 Q 
7.18 0 .8083 1.61 Q 
7.39 0 .8358 1.62 Q 
7.59 0 .8635 1.65 Q 
7 . 80 0 .8916 1.66 Q 
8 . 01 0 .9200 1.69 Q 
8.21 0 .9487 1.70 Q 
8.41 0 .9778 1.73 Q 
8.62 1.0073 1. 75 Q 
8.82 1 .0372 1.78 Q 
9.03 1 .0675 1.80 Q 
9.23 1 .0982 1 . 83 Q 
9.44 1. 1294 1.85 Q 
9.65 1 .1610 1.89 Q 
9.85 1 .1932 1.91 Q 

10 . 05 1 .2258 1.95 Q 
10.26 1. 2590 1.97 Q 
10.47 1 .2927 2 . 01 Q 
10.67 1 .3271 2 . 04 Q 
10.88 1. 3620 2 . 09 Q 
11.08 1 .3977 2 . 12 Q 
11.28 1. 4340 2 . 17 Q 
11.49 1.4711 2. 20 Q 
11 . 70 1 .5090 2.27 Q 
11.90 1 .5478 2.30 Q 
12.10 1 .5881 2.45 Q 
12.31 1 .6318 2 . 70 Q 
12.52 1 .6782 2 . 79 Q 
12.72 1 .7258 2.83 Q 
12.93 1. 7746 2.93 Q 
13.13 1 .8248 2.99 Q 
13.34 1 .8764 3.11 Q 
13.54 1 .9297 3.18 Q 
13.74 1. 9847 3.33 Q 
13.95 2 .0418 3.41 Q 
14.15 2 .1006 3.53 Q 
14.36 2 .1611 3 . 61 Q 
14.57 2 .2245 3 . 87 Q 
14.77 2 .2915 4.03 Q 
14.98 2 .3632 4.43 Q 
15.18 2 .4404 4.69 Q 
15.38 2 .5260 5.41 Q 
15.59 2 .6118 4.71 Q 
15 . 80 2 .7060 6.41 Q 
16.00 2 .8345 8.75 . Q 
16.20 3 .1426 27.63 Q 

16 . 41 3 .4215 5.28 Q 
16.61 3 .5085 5 . 00 Q 
16.82 3 .5866 4 . 22 Q 
17.02 3. 6539 3.73 Q 
17 . 23 3. 7152 3.50 Q 
17.43 3. 7724 3.25 Q 
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17.64 3.8257 3.05 Q 
17.84 3.8759 2.88 Q 
18.05 3.9236 2.74 Q 
18.26 3.9666 2.34 Q 
18.46 4.0054 2.24 Q 
18.67 4.0425 2.14 Q 
18.87 4.0782 2.06 Q 
19.08 4.1125 1.99 Q 
19.28 4.1457 1.93 Q 
19.48 4.1779 1.87 Q 
19.69 4 . 2090 1.81 Q 
19.89 4.2393 1.76 Q 
20.10 4.2688 1. 72 Q 
20.31 4.2976 1.68 Q 
20.51 4.3257 1.64 Q 
20.72 4.3531 1.60 Q 
20.92 4.3799 1.57 Q 
21.12 4.4062 1.53 Q 
21.33 4.4319 1.50 Q 
21.53 4.4572 1.48 .Q 
21.74 4.4820 1.45 .Q 
21.94 4.5063 1.42 .Q 
22.15 4.5303 1.40 .Q 
22 . 36 4.5538 1.38 .Q 
22.56 4.5769 1.36 .Q 
22.77 4.5997 1.33 .Q 
22.97 4.6222 1.32 .Q 
23.17 4.6443 1.30 .Q 
23.38 4.6661 1.28 .Q 
23.58 4.6876 1.26 .Q 
23.79 4.7088 1.24 .Q 
23.99 4.7298 1.23 .Q 
24.20 4.7505 1.22 .Q 
24.41 4.7608 0.00 Q 

--- --------------------------------------~----- --------------- -- ------------
TIME OURATION(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% 

Problem Descriptions: 
JOB #3635 EUDLIC & EUCALYPTUS, ONTARIO 

Duration 
(minutes) 

1451.4 
332.1 

36.9 
24.6 
12.3 
12.3 
12.3 
12.3 
12.3 
12.3 

100-YEAR DETENTION IN BUILDING 2 SOUTH TRUCK YARD (NODE 504) 

FLOW-THROUGH DETENTION BASIN MODEL 

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 
CONSTANT HYDROGRAPH TIME UNIT(MINUTES) 12.300 
DEAD STORAGE(AF) = 0.00 
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SPECIFIED DEAD STORAGE(AF} FILLED= 0.00 
ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN= 0.00 

INFLOW 
I 
I 
I 
V _effective depth 

I (and volume) 
I I 

detention I I . .. . V ............ . 

basin 1< -- >1 ......... outflow 

---- -- ------ - I I \ 

V 
OUTFLOW 

l storage I basin outlet 

DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION: 
TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES= 11 
*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE OUTFLOW * 
* (FEET} (ACRE-FEET) (CFS} ** (FEET} (ACRE-FEET} (CFS} * 
* 0.000 0.000 0.000** 0.090 0.010 
* 0.290 0.020 4.300** 0.490 0.090 
* 0.690 0.230 4.900** 0.890 0.450 
* 1.090 0.740 5.500** 1.290 1.070 
* 1.490 1.440 6.000** 1.690 1.850 
* 1.830 2.170 6.400** 

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES: 
INTERVAL DEPTH {S-O*DT/2} {S+O*DT/2} 

NUMBER (FEET) (ACRE-FEET} (ACRE-FEET) 
1 0.00 0.00000 0.00000 
2 0.09 -0.02388 0.04388 
3 0.29 -0.01643 0.05643 
4 0.49 0.05103 0.12897 
5 0.69 0.18849 0.27151 
6 0.89 0.40595 0.49405 
7 1.09 0.69341 0.78659 
8 1.29 1.02087 1.11913 
9 1.49 1.38917 1.49083 

10 1.69 1.79748 1.90252 
11 1.83 2.11579 2.22422 

WHERE S=STORAGE(AF};O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.) 

DETENTION BASIN ROUTING RESULTS: 
NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES 

OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE 
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL. 

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE 
(HRS} FILLED(AF) (CFS} DEPTH(FT} (CFS} VOLUME(AF} 

4.000* 
4.600* 
5.200* 
5.800* 
6.200* 

-------------- --- ------------ ---- -- ------------------------- ------- -- -------
0.010 0.000 0.00 0.00 0.00 0 . 000 
0.215 0.000 1.22 0.04 0 . 94 0.005 
0.420 0.000 1 . 22 0.04 1.88 0.005 
0.625 0.000 1.23 0.04 1.90 0.005 
0.830 0.000 1 . 24 0.04 1.91 0.005 
1.035 0.000 1.25 0.04 1.92 0 .005 
1.240 0.000 1 . 26 0.04 1.93 0.005 
1.445 0.000 1.27 0. 04 1.95 0 . 005 
1.650 0.000 1.27 0.04 1.96 0.005 
1.855 0.000 1 . 28 0.04 1.97 0 .005 
2.060 0.000 1.29 0.04 1.99 0 .005 
2.265 0.000 1.30 0.05 2.00 0.005 
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2.470 0.000 1.31 0.05 2.02 0.005 
2.675 0.000 1.32 0.05 2.03 0.005 
2.880 0.000 1.33 0.05 2.05 0.005 
3.085 0.000 1.34 0.05 2.06 0.005 
3.290 0.000 1.35 0.05 2.08 0.005 
3.495 0.000 1.36 0.05 2.09 0.005 
3.700 0.000 1.37 0.05 2.11 0.005 
3.905 0.000 1.38 0.05 2.13 0.005 
4.110 0.000 1.39 0.05 2.14 0.005 
4.315 0.000 1.41 0.05 2.16 0.005 
4.520 0.000 1.42 0.05 2.18 0.005 
4.725 0.000 1.43 0.05 2.20 0.006 
4.930 0.000 1.44 0.05 2.22 0.006 
5.135 0.000 1.46 0.05 2.24 0.006 
5.340 0.000 1.47 0.05 2.26 0.006 
5.545 0.000 1.49 0.05 2.28 0.006 
5.750 0.000 1.50 0.05 2.30 0.006 
5.955 0.000 1.51 0.05 2.32 0.006 
6.160 0.000 1.52 0.05 2.35 0.006 
6.365 0.000 1.55 0.05 2.37 0.006 
6 . 570 0.000 1.56 0.05 2.39 0.006 
6.775 0.000 1.5B 0.05 2.42 0.006 
6.980 0.000 1.59 0.06 2.45 0.006 
7.185 0.000 1.61 0.06 2.47 0.006 
7.390 0.000 1.62 0.06 2.50 0.006 
7.595 0.000 1.65 0.06 2.53 0.006 
7.800 0.000 1.66 0.06 2.56 0,006 
8.005 0.000 1.69 0.06 2.59 0.007 
8.210 0.000 1. 70 0.06 2.62 0.007 
8.415 0.000 1. 73 0.06 2.65 0.007 
8.620 0.000 1.75 0.06 2.69 0.007 
8.825 0.000 1.78 0.06 2.72 0.007 
9.030 0.000 1.80 0.06 2.76 0.007 
9.235 0.000 1.83 0.06 2.80 0.007 
9.440 0.000 1.85 0.06 2.84 0.007 
9.645 0.000 1.89 0.07 2.88 0.007 
9 . 850 0.000 1.91 0.07 2.93 0.007 

10.055 0.000 1.95 0.07 2.98 0.008 
10.260 0.000 1.97 0.07 3.02 0.008 
10.465 0.000 2.01 0.07 3.08 0.008 
10.670 0.000 2.04 0.07 3.13 0.008 
10.875 0.000 2.09 0.07 3.19 0.008 
11.080 0.000 2.12 0.07 3.25 0.008 
11 . 285 0.000 2.17 0.08 3.31 0.008 
11.490 0.000 2.20 0.08 3.38 0.009 
11.695 0.000 2.27 0.08 3.45 0.009 
11.900 0.000 2.30 0.08 3.53 0.009 
12.105 0.000 2.45 0.09 3.67 0.009 
12.310 0.000 2.70 0.12 3.92 0.011 
12.515 0.000 2.79 0.14 4.06 0.013 
12.720 0.000 2.83 0.16 4.09 0.013 
12.925 0.000 2.93 0.18 4.12 0.015 
13.130 0.000 2.99 0.20 4.15 0.015 
13.335 0.000 3.11 0.23 4.19 0.017 
13.540 0.000 3.18 0.25 4.22 0.018 
13.745 0.000 3.33 0.29 4.27 0.020 
13.950 0.000 3.41 0.29 4.30 0.021 
14.155 0.000 3.53 0.30 4.31 0.023 
14.360 0.000 3.61 0.30 4.32 0.025 
14.565 0.000 3.87 0.32 4.33 0.029 
14. 770 0.000 4.03 0.32 4.34 0.032 
14.975 0.000 4.43 0.34 4.36 0.038 
15.180 0.000 4.69 0.36 4.39 0.043 
15.385 0.000 5.41 0.40 4.43 0.060 
15.590 0.000 4.71 0.41 4.48 0.064 
15.795 0.000 6.41 0.50 4.55 0.095 
16.000 0.000 8.75 0.60 4.68 0.164 
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16.205 0.000 27.63 0.96 5.03 0.547 
16.410 0.000 5.28 {0,96 5.30 0. w -Q..,00(i>tS~rtAR..C,t::)-:::. S.~c..f'"S 
16 . 615 0.000 5.00 0 .9S 5.30 0. 2 "t>t:P-Cl-l,::,. o.qbri 
16.820 0.000 4.22 0 . 94 5.29 0.524 \/OLIA."""C:-- 0, 9-\:-:'.\- ,A;~ f\ 
17 , 025 0.000 3.73 0 . 92 5.26 0.498 
17.230 0.000 3.50 0.90 5.23 0.468 
17 .435 0.000 3.25 0.88 5.20 0.435 
17 . 640 0.000 3.05 0 . 84 5.16 0.399 
17.845 0.000 2.88 0.81 5.11 0.362 
18.050 0.000 2.74 0.77 5.05 0.323 
18.255 0.000 2.34 0.73 5.00 0.278 
18 . 460 0.000 2.24 0 . 69 4.93 0.232 
18.665 0.000 2.14 0.63 4.85 0.186 
18.870 0.000 2.06 0 . 56 4.76 0.140 
19.075 0.000 1.99 0.50 4.66 0.095 
19.280 0.000 1.93 0 . 38 4.52 0.051 
19.485 0.000 1.87 0.11 4.23 0.011 
19.690 0.000 1.81 0.06 3.42 0.007 
19.895 0.000 1.76 0.06 2.76 0.007 
20 . 100 0.000 1.72 0 . 06 2.69 0.007 
20.305 0.000 1.68 0.06 2.62 0.006 
20 . 510 0.000 1.64 0.06 2.56 0.006 
20 . 715 0.000 1.60 0.06 2.50 0.006 
20,920 0.000 1.57 0.05 2.45 0.006 
21.125 0.000 1.53 0.05 2.39 0.006 
21.330 0.000 1.50 0.05 2.35 0.006 
21.535 0.000 1.48 0.05 2.30 0.006 
21 . 740 0.000 1.45 0 . 05 2.26 0.006 
21.945 0.000 1.42 0 . 05 2.22 0.005 
22 . 150 0.000 1.40 0 . 05 2.18 0.005 
22 . 355 0.000 1.38 0.05 2.14 0.005 
22.560 0.000 1.36 0.05 2.11 0.005 
22 . 765 0.000 1.33 0 . 05 2.08 0.005 
22.970 0.000 1.32 0.05 2.05 0.005 
23.175 0.000 1.30 0.05 2.02 0.005 
23.380 0.000 1.28 0 . 04 1.99 0.005 
23.585 0.000 1.26 0 . 04 1,96 0.005 
23 . 790 0.000 1.24 0 . 04 1.93 0.005 
23.995 0.000 1.23 0 . 04 1.91 0.005 
24.200 0.000 1.22 0 . 04 1.89 0.005 
24.405 0 . 000 0.00 0 . 00 0.94 0.000 
24.610 0.000 0.00 0.00 0.00 0.000 

----------- --- -------- --- -------------------------------------- --- -- --- -----
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JOB #3635 - S.E. CORNER OF EUCLID AVE & EUCALYPTUS AVE, ONTARIO 

Elevation 

637.52 

637.80 

638.00 

638.20 

638.40 

638.60 

638.80 

639.00 

639.12 

DETENTION IN BUIDLING 3 TRUCK YARD (NODE 422) 

Depth 

(feet) 

0.00 

0.28 

0.48 

0.68 

0.88 

1.08 

1.28 

1.48 

1.60 

Area Volume I: Volume I: Volume Q Discharge 

(sq. ft.) (c.f.) (c.f.) 

0 
238 238 

1700 
626 864 

4560 
1285 2149 

8290 
2071 4220 

12420 
2958 7178 

17160 
3980 11158 

22640 
5151 16309 

28870 
3688 19997 

32600 

~U..\\.,.,::,1--.tC.., ~ t"R..u...c..K. "i~'t> 

G<.lco(F-1'\T IM.t.""{H.C>t:>) ::=. '2..\,tC--f"> 

5Z w.S.E.. 

(ac-ft) (cfs) 

0.01 4.3 

0.02 4.6 

0.05 4.9 

0.10 5.2 

0.16 5.5 

0.26 5.8 

0.37 6.0 

0.46 6.1 

Q\M(-01 C-\-tA.-Rr.i,€."')= t:_;_q Cf';, 

P--1: 1 -44 fT P~'D 1"l0\. '1:>E.P-n-\ 
(_b3'6-°ib w.S.E-) 



BLDG3 

*********************************************•****************************** 
SMALL AREA UNIT HYDROGRAPH MODEL 

---=----- . -====---- - - ----====;:...~==--=-=---==·~~=======·=·=::=--==·= 
(C) Copyright 1989-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date : 07/01/2016 License ID 1435 

Analysis prepared by : 

***********************•**************************************************** 

Problem Descriptions : 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
100-YEAR DETENTION IN BUIDLING 3 TRUCK YARD (NODE 422) 

RATIONAL METHOD CALIBRATION COEFFICIENT= 
TOTAL CATCHMENT AREA(ACRES) = 9.10 
SOIL - LOSS RATE, Fm,(INCH/HR) = 0.042 
LOW LOSS FRACTION= 0.080 
TIME OF CONCENTRATION(MIN.) = 12.70 
SMALL AREA PEAK Q COMPUTED USING PEAK FLOW 
USER SPECIFIED RAINFALL VALUES ARE USED 
RETURN FREQUENCY(YEARS) = 100 

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

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

24-HOUR POINT RAINFALL VALUE(INCHES) 

0.90 

RATE FORMULA 

0 . 38 
0.79 
1 . 06 
1.95 
2. 90 
5. 90 

TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET) = 3.71 
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) = 0.76 

**************************************************************************** 
TIME 

(HOURS) 

0.13 
0 . 34 
0 . 55 
0 . 76 
0 . 97 
1 .18 
1.40 
1.61 
1.82 
2. 03 
2. 24 
2.45 
2 . 67 
2 . 88 
3 .09 
3.30 
3 . 51 
3. 72 
3. 94 

VOLUME 
(AF) 

0.0049 
0 . 0215 
0 . 0383 
0 . 0551 
0 . 0721 
0 .0892 
0 .1064 
0 .1237 
0.1411 
0 .1587 
0.1764 
0 . 1942 
0 . 2122 
0 . 2303 
0 . 2485 
0 . 2669 
0 . 2854 
0 . 3041 
0. 3229 

Q 0. 
(CFS) 

0.95 .Q 
0.95 .Q 
0.96 .Q 
0.97 .Q 
0.97 .Q 
0.98 .Q 
0.99 .Q 
0.99 .Q 
1.00 .Q 
1.01 .Q 
1.02 .Q 
1.02 .Q 
1.03 .Q 
1.04 .Q 
1.05 .Q 
1.05 .Q 
1.07 .Q 
1.07 .Q 
1.08 . Q 

7.5 15.0 22.5 30.0 
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4.15 0.3419 1.09 .Q 
4.36 0.3611 1.10 .Q 
4.57 0.3804 1.11 .Q 
4.78 0.3999 1.12 .Q 
4.99 0.4196 1.13 .Q 
5.21 0.4395 1.14 .Q 
5.42 0.4595 1.15 .Q 
5.63 0.4798 1.16 .Q 
5.84 0.5002 1.17 .Q 
6.05 0.5208 1.19 .Q 
6.26 0.5417 1.20 .Q 
6.47 0.5628 1.21 .Q 
6.69 0.5841 1.22 .Q 
6.90 0.6056 1.24 .Q 
7.11 0.6274 1.25 .Q 
7.32 0.6494 1.27 .Q 
7.53 0.6717 1.28 .Q 
7.75 0.6943 1.30 .Q 
7.96 0.7171 1.31 .Q 
8.17 0.7402 1.33 .Q 
8.38 0.7636 1.34 .Q 
8.59 0.7874 1.37 .Q 
8.80 0.8114 1.38 .Q 
9.02 0.8358 1.41 .Q 
9.23 0.8606 1.42 .Q 
9.44 0.8857 1.45 .Q 
9.65 0.9112 1.47 .Q 
9.86 0.9371 1.50 .Q 

10.07 0.9635 1.51 Q 
10.28 0.9903 1.55 Q 
10.50 1.0175 1.57 Q 
10.71 1.0453 1.61 Q 
10.92 1.0736 1.63 Q 
11.13 1.1024 1.67 Q 
11.34 1.1319 1. 70 Q 
11.55 1.1620 1.75 Q 
11.77 1.1928 1.77 Q 
11.98 1.2243 1.83 Q 
12.19 1.2572 1.94 Q 
12.40 1.2929 2.15 Q 
12.61 1.3308 2.18 Q 
12.82 1.3696 2.26 Q 
13.04 1.4095 2.30 Q 
13.25 1.4506 2.40 Q 
13.46 1.4930 2.45 Q 
13.67 1.5368 2.56 Q 
13.88 1.5822 2.63 Q 
14.10 1.6293 2.76 Q 
14.31 1.6778 2.78 Q 
14.52 1.7282 2.98 Q 
14.73 1. 7814 3.11 Q 
14.94 1.8384 3.41 Q 
15.15 1.8999 3.61 Q 
15.37 1.9678 4.16 Q 
15.58 2.0373 3.78 Q 
15.79 2.1134 4.93 Q 
16.00 2.2151 6.70 Q 
16.21 2.4589 21.17 Q 
16.42 2.6794 4.05 Q 
16.64 2.7485 3.85 Q 
16.85 2.8105 3.25 Q 
17.06 2.8641 2.87 Q 
17.27 2.9128 2.70 Q 
17.48 2.9583 2.50 Q 
17.69 3.0007 2.35 Q 
17.91 3.0407 2.22 Q 
18.12 3.0786 2.11 Q 
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18.33 3.1128 1.80 Q 
18.54 3.1436 1.72 Q 
18.75 3.1731 1.65 Q 
18.96 3.2014 1.59 Q 
19.17 3.2286 1.53 Q 
19.39 3.2550 1.48 .Q 
19.60 3.2805 1.44 .Q 
19.81 3.3053 1.39 .Q 
20.02 3.3293 1 . 36 .Q 
20.23 3.3528 1.32 .Q 
20.44 3.3756 1 . 29 .Q 
20.66 3.3979 1.26 .Q 
20.87 3.4197 1 . 23 .Q 
21.08 3.4410 1.20 .Q 
21.29 3.4618 1.18 .Q 
21.50 3.4823 1.16 .Q 
21.72 3.5023 1.14 .Q 
21.93 3.5220 1.11 .Q 
22.14 3.5413 1.10 .Q 
22.35 3.5603 1.08 .Q 
22.56 3.5790 1.06 .Q 
22.77 3.5974 1.04 .Q 
22.98 3.6155 1.03 .Q 
23.20 3.6333 1.01 .Q 
23.41 3.6509 1.00 .Q 
23.62 3.6682 0 .98 .Q 
23.83 3.6853 0.97 .Q 
24.04 3.7021 0 .96 .Q 
24.25 3.7105 0.00 Q 

------------- ---------------------------------------------------------------
TIME DURATION(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% 

Problem Descriptions: 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 

Duration 
(minutes) 

1447.8 
342.9 
38.1 
25.4 
12.7 
12.7 
12.7 
12.7 
12.7 
12.7 

100-YEAR DETENTION IN BUIDLING 3 TRUCK YARD (NODE 422) 

FLOW-THROUGH DETENTION BASIN MODEL 

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 
CONSTANT HYDROGRAPH TIME UNIT(MINUTES) 12.700 
DEAD STORAGE(AF) = 0.00 
SPECIFIED DEAD STORAGE(AF) FILLED= 0.00 
ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN= 0.00 

INFLOW 
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I 
I 
I 
V _effective depth 

I (and volume) 
I I I I 
I detention I / · ... V ............ . 
I basin !< --> outflow 

BLDG3 

I I I ......... -,----

I storage I \ basin outlet 
V 

OUTFLOW 

DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION: 
TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES= 9 
*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE OUTFLOW * 

(FEET) (ACRE - FEET) (CFS) ** (FEET) (ACRE - FEET) 
0 . 000 0.000 0.000** 0.280 0.010 

* 0.480 0.020 4.600** 0.680 0.050 
0.880 0.100 5.200** 1.080 0 . 160 
1.280 0.260 5.800** 1.480 0.370 

* 1.600 0.460 6.100** 

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES : 
INTERVAL DEPTH {S-O*DT/2} {S+O*DT/2} 

NUMBER ( FEET) (ACRE-FEET) (ACRE-FEET) 
1 0.00 0.00000 0.00000 
2 0.28 -0.02761 0.04761 
3 0.48 -0.02023 0.06023 
4 0.68 0.00714 0.09286 
S 0.88 0.05452 0.14548 
6 1.08 0.11189 0.20811 
7 1.28 0.20927 0.31073 
8 1.48 0.31752 0.42248 
9 1 . 60 0.40665 0.51335 

WHERE S=STORAGE(AF);O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.) 

DETENTION BASIN ROUTING RESULTS: 

(CFS) * 
4.300* 
4.900* 
5.500* 
6.000* 

NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES 
OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE 
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL. 

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE 
(HRS) FILLED(AF) (CFS) DEPTH(FT) (CFS) VOLUME(AF) 

-------------------------------------------------- ---- ------------------ ----
0.125 0.000 0. 95 0 . 10 0.75 0.003 
0.337 0.000 0. 95 0.10 1.50 0 . 004 
0.548 0 . 000 0. 96 0 . 10 1.51 0 . 004 
0.760 0 . 000 0 .97 0 . 10 1.52 0.004 
0.972 0.000 0. 97 0 . 10 1.53 0.004 
1.183 0.000 0. 98 0 . 10 1.54 0.004 
1.395 0 . 000 0.99 0 . 10 1.55 0.004 
1.607 0.000 0. 99 0 .10 1.56 0.004 
1.818 0 . 000 1.00 0 . 10 1.58 0.004 
2.030 0 . 000 1.01 0.10 1.59 0.004 
2.242 0 . 000 1.02 0. 10 1.60 0.004 
2.453 0 . 000 1.02 0. 11 1.61 0.004 
2.665 0 . 000 1. 03 0.11 1.62 0.004 
2.877 0.000 1.04 0.11 1.63 0.004 
3.088 0.000 1.05 0 . 11 1.65 0.004 
3.300 0 . 000 1.05 0.11 1.66 0.004 
3.512 0 . 000 1.07 0 . 11 1.67 0 . 004 
3.723 0.000 1.07 0 . 11 1.69 0.004 
3.935 0 . 000 1.08 0.11 1.70 0.004 
4.147 0 . 000 1.09 0.11 1. 72 0.004 
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4.358 0.000 1.10 0.11 1.73 0.004 
4.570 0.000 1.11 0.11 1.75 0.004 
4.782 0.000 1.12 0.12 1.76 0.004 
4.993 0.000 1.13 0.12 1.78 0.004 
5.205 0.000 1.14 0.12 1.79 0.004 
5.417 0.000 1.15 0.12 1.81 0.004 
5.628 0.000 1.16 0.12 1.83 0.004 
5.840 0.000 1.17 0.12 1.85 0.004 
6.052 0.000 1.19 0.12 1.86 0.004 
6.263 0.000 1.20 0.12 1.88 0.004 
6.475 0.000 1.21 0.12 1.90 0.004 
6.687 0.000 1.22 0.13 1.92 0.004 
6.898 0.000 1.24 0.13 1.95 0.005 
7.110 0.000 1.25 0.13 1.97 0.005 
7.322 0.000 1.27 0.13 1.99 0.005 
7.533 0.000 1.28 0.13 2.01 0.005 
7.745 0.000 1.30 0.13 2.04 0.005 
7.957 0.000 1.31 0.13 2.06 0.005 
8.168 0.000 1.33 0.14 2.09 0.005 
8.380 0.000 1.34 0.14 2.12 0.005 
8.592 0.000 1.37 0.14 2.14 0.005 
8.803 0.000 1.38 0.14 2.17 0.005 
9.015 0.000 1.41 0.14 2.20 0.005 
9.227 0.000 1.42 0.15 2.24 0.005 
9,438 0.000 1.45 0.15 2.27 0.005 
9.650 0.000 1.47 0.15 2.30 0.005 
9.862 0.000 1.50 0.15 2.34 0.006 

10.073 0.000 1.51 0.16 2.38 0.006 
10.285 0.000 1.55 0.16 2.42 0.006 
10.497 0.000 1.57 0.16 2.46 0.006 
10.708 0.000 1.61 0.17 2.51 0.006 
10.920 0.000 1.63 0.17 2.56 0.006 
11.132 0.000 1.67 0.17 2.61 0.006 
11.343 0.000 1.70 0.17 2.66 0.006 
11. 555 0.000 1.75 0.18 2.72 0.006 
11.767 0.000 1. 77 0.18 2.78 0.007 
11.978 0.000 1.83 0.19 2,85 0.007 
12.190 0.000 1.94 0.20 2.98 0.007 
12.402 0.000 2.15 0.22 3.23 0.008 
12.613 0.000 2.18 0.22 3.42 0.008 
12.825 0.000 2.26 0.23 3.51 0.008 
13.037 0.000 2.30 0.24 3.60 0.008 
13.248 0.000 2.40 0.25 3.71 0.009 
13.460 0.000 2.45 0.25 3,83 0.009 
13.672 0.000 2.56 0.26 3.96 0.009 
13.883 0.000 2.63 0.27 4.10 0.010 
14.095 0.000 2.76 0.29 4.23 0.011 
14.307 0.000 2.78 0.30 4.32 0.011 
14.518 0.000 2.98 0.35 4.37 0.014 
14.730 0.000 3.11 0.39 4.43 0.015 
14.942 0.000 3.41 0.47 4.52 0.020 
15.153 0.000 3.61 0.50 4.61 0.023 
15.365 0.000 4.16 0.56 4.67 0.032 
15.577 0.000 3.78 0.52 4.68 0.025 
15.788 0.000 4.93 0.64 4.75 0.044 
16.000 0.000 6.70 0.78 4.94 0.075 t ~ 
16.212 0.000 21.17 ~ ~ Q.<oe "l>lSt.ttA,R.c,.(::__ = 'S,11 Cf$ 

16.423 0.000 4.05 l.)~,\-l;. \.¥\-n 
16.635 0.000 3.85 1.32 5.87 0.280 \JOL'-A.WI.E. =- o.'=';,l\:C\ AC· f'( 
16.847 0.000 3.25 1.23 5.78 0.236 
17.058 0.000 2.87 1.13 5.65 0.187 
17.270 0.000 2.70 1.01 5.49 0.139 
17.482 0.000 2.50 0.84 5.27 0.090 
17.693 0.000 2.35 0.64 4.99 0.044 
17.905 0.000 2.22 0 . 24 4.25 0.008 
18.117 0.000 2.11 0.22 3.50 0.008 
18 . 328 0.000 1.80 0.19 3.09 0.007 
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18 . 540 0.000 1.72 0.18 2.78 0.006 
18.752 0.000 1.65 0.17 2.66 0.006 
18,963 0.000 1.59 0.16 2.56 0.006 
19.175 0.000 1.53 0.16 2.46 0.006 
19.387 0.000 1.48 0.15 2.38 0.005 
19 . 598 0.000 1 . 44 0.15 2.30 0.005 
19 . 810 0.000 1 . 39 0.14 2.24 0,005 
20 . 022 0.000 1 . 36 0.14 2.17 0 . 005 
20.233 0.000 1 . 32 0.14 2.12 0.005 
20 . 445 0.000 1.29 0.13 2.06 0.005 
20 . 657 0.000 1 . 26 0.13 2.01 0.005 
20.868 0.000 1.23 0.13 1.97 0.005 
21 . 080 0.000 1.20 0.12 1.92 0.004 
21 . 292 0.000 1.18 0.12 1.88 0.004 
21.503 0.000 1.16 0.12 1,85 0.004 
21,715 0.000 1.14 0.12 1.81 0.004 
21,927 0.000 1.11 0.11 1.78 0.004 
22 , 138 0.000 1.10 0.11 1.75 0.004 
22,350 0.000 1.08 0.11 1.72 0.004 
22,562 0.000 1 . 06 0.11 1.69 0.004 
22,773 0.000 1.04 0.11 1.66 0 . 004 
22.985 0.000 1.03 0.11 1.63 0,004 
23,197 0.000 1 . 01 0.10 1.61 0.004 
23.408 0.000 1.00 0.10 1.59 0.004 
23 . 620 0.000 0.98 0.10 1.56 0.004 
23 . 832 0.000 0.97 0.10 1.54 0.004 
24 . 043 0.000 0 . 96 0.10 1.52 0.004 
24 . 255 0 .000 0 . 00 0.00 0 . 76 0.000 
24 , 467 0.000 0 . 00 0.00 0.00 0.000 

----- --------------------------------- --------------------------------------
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JOB #3635 - S.E. CORNER OF EUCLID AVE & EUCALYPTUS AVE, ONTARIO 

Elevation 

648.58 

648.80 

649.00 

649.20 

649.40 

649.60 

DETENTION IN BUIDLING 4 TRUCK YARD (NODE 221) 

Depth 

(feet) 

0.00 

0.22 

0.42 

0.62 

0.82 

1.02 

Area Volume I: Volume 

(sq. ft.) ( c.f.) 

0 
161 

1460 
583 

4370 
1239 

8020 
2018 

12160 
2893 

16770 

~u.1ct:i1N.~ ~ --rR""-c.~ ~~R"D 

bhoo(~t\"'( LM.E.-'1tt~l>) =-\~.\Cf"$ 

W.S.E.... 

(c.f.) 

161 

744 

1983 

4001 

6894 

I: Volume Q Discharge 

(ac-ft) (cfs) 

0.00 4.2 

0.02 4.5 

0.05 4.8 

0.09 5.1 

0.16 5.4 

G.. ,o~(_;:;,,sc."i. G. ) ""'6. '2..CfS 
A"( o.ql\-f-'{ tst• 1,-cC" .. P€.Pfl-l 

(.<.,,~.s2. w -s. ) 
OR._,Ft<:..c_ ~Gl..,.1.J\110"" ' & ,:.. 0 . b ~ AR.f.A .a,{ j ~4--'tiE- 1-\ 

l L \-\ ""1>£.P~'i-+- 1. 00 F1 
CA<.osc.,-5Ec1:,~.-l f\1<£.A or t°L.'.' -c,«;;,u-tA~,E..-PtPE.. 
~ ~.\l\-*( ~,l"-.F-'l)'" 
= 0.-=t<\ pt 2... 

Q...,t- Ai. €-LE.'1A"110~ {:,4q.oo ( "'tl~P1H =-o. 4-2.f-T 0'2-.. H.-=- l.4-2..F9 
G..(1)1SD-<A¼E-J = o.b * o:-:tq *J b't.~~t-\ =- 4-.t;° c.f-S, 



BLDG4 

**************************************************************************** 
SMALL AREA UNIT HYDROGRAPH MODEL 

{C) Copyright 1989-2016 Advanced Engineering Software (aes) 
Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by: 

Problem Descriptions: 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
100-YEAR DETENTION IN BUILDING 4 TRUCK YARD {NODE 221) 

RATIONAL METHOD CALIBRATION COEFFICIENT 0 . 90 
TOTAL CATCHMENT AREA{ACRES) = 4.55 
SOIL-LOSS RATE, Fm,{INCH/HR) = 0.042 
LOW LOSS FRACTION= 0.080 
TIME OF CONCENTRATION{MIN.) = 10.60 
SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 
USER SPECIFIED RAINFALL VALUES ARE USED 
RETURN FREQUENCY{YEARS) = 100 

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

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

24-HOUR POINT RAINFALL VALUE{INCHES) 

0.38 
0.79 
1.06 
1.95 
2.90 
5.90 

TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET) 1 . 85 
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) 0 . 38 

**************************************************************************** 
TIME VOLUME Q 0. 5.0 10.0 15.0 20.0 

{HOURS) (AF) (CFS) 
---------------- ---- ----------- ---- --------------------- -- --- ------------ -- -

0.10 0.0000 0.00 Q 
0.28 0.0035 0.48 Q 
0.45 0.0105 0 .48 Q 
0.63 0.0175 0.48 Q 
0.81 0.0245 0.48 Q 
0.98 0.0316 0.49 Q 
1.16 0.0387 0.49 Q 
1.34 0.0459 0.49 Q 
1.51 0.0531 0.50 Q 
1.69 0.0604 0.50 Q 
1.87 0.0677 0.50 .Q 
2.04 0.0750 0.51 .Q 
2.22 0.0824 0.51 .Q 
2.40 0.0899 0.51 .Q 
2.57 0.0973 0.51 .Q 
2.75 0 .1049 0 .52 .Q 
2.93 0.1125 0.52 .Q 
3.10 0.1201 0.52 .Q 
3.28 0.1278 0.53 .Q 
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BLDG4 
3.46 0.1355 0.53 .Q 
3.63 0.1433 0.53 .Q 
3.81 0.1511 0.54 .Q 
3.99 0.1590 0.54 .Q 
4.16 0.1670 0.55 .Q 
4.34 0.1750 0.55 .Q 
4.52 0.1830 0.56 .Q 
4.69 0.1911 0.56 .Q 
4.87 0.1993 0.56 .Q 
5.05 0.2076 0.57 .Q 
5.22 0.2159 0.57 .Q 
5.40 0.2243 0.58 .Q 
5.58 0.2327 0.58 .Q 
5.75 0.2412 0.58 .Q 
5.93 0.2498 0.59 .Q 
6.11 0.2585 0.59 .Q 
6.28 0.2672 0.60 .Q 
6.46 0.2760 0.61 .Q 
6.64 0.2849 0.61 .Q 
6.81 0.2939 0.62 .Q 
6.99 0.3029 0.62 .Q 
7.17 0.3121 0.63 .Q 
7.34 0.3213 0.64 :Q 
7.52 0.3306 0.64 .Q 
7.70 0.3400 0.65 .Q 
7.87 0.3495 0.65 .Q 
8.05 0.3591 0.66 .Q 
8.23 0.3688 0.67 .Q 
8.40 0.3787 0.68 .Q 
8.58 0.3886 0.68 .Q 
8.76 0.3986 0.69 .Q 
8.93 0.4088 0.70 .Q 
9.11 0.4191 0.71 .Q 
9.29 0.4295 0.72 .Q 
9.46 0.4400 0.73 .Q 
9.64 0.4507 0.73 .Q 
9.82 0.4615 0.75 .Q 
9.99 0.4725 0.75 .Q 

10.17 0.4836 0.77 .Q 
10.35 0.4949 0.78 .Q 
10.52 0.5063 0.79 .Q 
10.70 0.5179 0.80 .Q 
10.88 0.5297 0.82 .Q 
11.05 0.5418 0.83 .Q 
11.23 0.5540 0.85 .Q 
11.41 0.5664 0.86 .Q 
11.58 0.5791 0.88 .Q 
11.76 0.5919 0.89 .Q 
11.94 0.6051 0.91 .Q 
12.11 0.6185 0.93 .Q 
12.29 0.6330 1.06 Q 
12.47 0.6487 1.08 Q 
12.64 0.6646 1.11 Q 
12.82 0.6809 1.12 Q 
13.00 0.6976 1.16 Q 
13.17 0.7146 1.18 Q 
13.35 0.7321 1.22 Q 
13.53 0.7501 1.24 Q 
13.70 0.7686 1.29 Q 
13.88 0.7877 1.32 Q 
14.06 0.8075 1.38 Q 
14.23 0.8277 1.38 Q 
14.41 0.8483 1.46 Q 
14.59 0.8700 1. 51 Q 
14.76 0.8928 1.62 Q 
14.94 0.9169 1.68 Q 
15.12 0.9426 1.85 Q 
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15.29 0.9704 1.96 Q 
15.47 0.9986 1 . 90 Q 
15.65 1.0266 1.94 Q 
15.82 1.0605 2.71 Q 
16.00 1.1076 3.75 Q 
16.18 1.2211 11.80 Q 
16.35 1.3238 2.26 Q 
16.53 1.3556 2.09 Q 
16.71 1.3837 1.76 Q 
16.88 1.4080 1.56 Q 
17 . 06 1.4297 1.42 Q 
17.24 1.4499 1.35 Q 
17.41 1.4690 1.27 Q 
17.59 1.4870 1.20 Q 
17.77 1.5041 1.14 Q 
17.94 1.5204 1.09 Q 
18.12 1.5360 1.04 Q 
18.30 1.5502 0.90 .Q 
18.47 1.5631 0.87 .Q 
18.65 1.5755 0.84 .Q 
18.83 1.5875 0.81 .Q 
19.00 1.5991 0.78 .Q 
19.18 1.6104 0.76 .Q 
19.36 1.6214 0.74 .Q 
19.53 1.6321 0.72 .Q 
19.71 1.6425 0.70 .Q 
19.89 1.6526 0.69 .Q 
20.06 1.6626 0.67 .Q 
20.24 1.6723 0.66 .Q 
20.42 1.6818 0.64 .Q 
20.59 1.6911 0.63 .Q 
20.77 1.7002 0.62 .Q 
20.95 1.7092 0.61 .Q 
21 . 12 1.7180 0.60 .Q 
21.30 1.7267 0.59 .Q 
21.48 1.7352 0.58 .Q 
21.65 1. 7436 0.57 .Q 
21.83 1 . 7518 0.56 .Q 
22.01 1.7599 0.55 .Q 
22.18 1.7679 0.54 .Q 
22.36 1.7758 0.54 .Q 
22.54 1.7836 0.53 .Q 
22.71 1.7913 0.52 .Q 
22.89 1.7989 0.52 .Q 
23.07 1.8064 0.51 .Q 
23.24 1.8138 0.50 .Q 
23.42 1.8211 0.50 Q 
23.60 1.8283 0.49 Q 
23.77 1.8354 0.49 Q 
23.95 1.8425 0.48 Q 
24.13 1 . 8494 0.48 Q 
24.30 1.8529 0.00 Q 

-------------------------------- ------------ ------- ------------------------ -
----------- ------------------------------------------------------- --------- ---- -

TIME DURATION(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% 

Duration 
(minutes) 

1441.6 
265.0 

31 . 8 
21.2 
10.6 
10.6 
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60% 
70% 
80% 
90% 

Problem Descriptions: 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 

10.6 
10 . 6 
10.6 
10.6 

BLDG4 

100-YEAR DETENTION IN BUILDING 4 TRUCK YARD (NODE 221) 

FLOW-THROUGH DETENTION BASIN MODEL 

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 
CONSTANT HYDROGRAPH TIME UNIT(MINUTES) 10.600 
DEAD STORAGE(AF) = 0.00 
SPECIFIED DEAD STORAGE(AF) FILLED= 0.00 
ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN= 0.00 

INFLOW 
I 
I 
I 
V 

detention 
basin 

I 
V 

OUTFLOW 

_effective depth 
I ( and volume) 

I I 
I I .. . . v . ... · ... .... . 
l<-->I outflow 
I I··· ··· ···--

1 I \ 
I storage I basin outlet 

DEPTH-VS. -STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION: 
TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES= 6 
*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE OUTFLOW * 
* (FEET) (ACRE-FEET) (CFS) ** (FEET) (ACRE-FEET) 
* 0.000 0.000 0.000** 0.220 0.010 
* 0.420 0.020 4.500** 0.620 0.050 
* 0.820 0.090 5.100** 1.020 0.160 

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES: 
INTERVAL DEPTH {S-O*DT/2} {S+O*DT/2} 

NUMBER (FEET) (ACRE-FEET) (ACRE-FEET) 
1 0.00 0.00000 0.00000 
2 0.22 -0.02066 0.04066 
3 0.42 -0.01285 0.05285 
4 0.62 0.01496 0.08504 
5 0.82 0.05277 0.12723 
6 1.02 0.12058 0.19942 

WHERE S=STORAGE(AF);O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN .) 

DETENTION BASIN ROUTING RESULTS: 

(CFS) * 
4.200* 
4.800* 
5.400* 

NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES 
OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE 
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL. 

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE 
(HRS) FILLED(AF) (CFS) DEPTH(FT) (CFS) VOLUME(AF) 

0.100 
0. 277 

0.000 
0.000 

0.00 
0.48 

0.00 
0.04 

0.00 
0.36 

0.000 
0.002 
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0.453 0.000 0.48 0.04 0.72 0.002 
0.630 0.000 0.48 0.04 0.72 0.002 
0.807 0.000 0.48 0.04 0.73 0.002 
0.983 0.000 0.49 0.04 0.73 0.002 
1.160 0.000 0.49 0.04 0.74 0.002 
1.337 0.000 0.49 0.04 0.74 0.002 
1.513 0.000 0.50 0.04 0.75 0.002 
1.690 0.000 0.50 0.04 0.75 0.002 
1.867 0.000 0.50 0.04 0.75 0.002 
2.043 0.000 0.51 0.04 0.76 0.002 
2.220 0.000 0.51 0.04 0.76 0.002 
2.397 0.000 0.51 0.04 0.77 0.002 
2.573 0.000 0.51 0.04 0.77 0.002 
2.750 0.000 0.52 0.04 0.78 0.002 
2.927 0.000 0.52 0.04 0.78 0.002 
3.103 0.000 0.52 0.04 0.79 0.002 
3.280 0.000 0.53 0.04 0.79 0.002 
3.457 0.000 0.53 0.04 0.80 0.002 
3.633 0.000 0.53 0.04 0.80 0.002 
3.810 0.000 0.54 0.04 0.81 0.002 
3.987 0.000 0.54 0.04 0.82 0.002 
4.163 0.000 0.55 0.04 0.82 0.002 
4.340 0.000 0.55 0.04 0.83 0.002 
4.517 0.000 0.56 0.04 0.83 0.002 
4.693 0.000 0.56 0.04 0.84 0.002 
4.870 0.000 0.56 0.04 0.85 0.002 
5.047 0.000 0.57 0.04 0.85 0.002 
5.223 0.000 0.57 0.05 0.86 0.002 
5.400 0.000 0.58 0.05 0.87 0.002 
5.577 0.000 0.58 0.05 0.87 0.002 
5.753 0.000 0.58 0.05 0.88 0.002 
5.930 0.000 0.59 0.05 0.89 0.002 
6.107 0.000 0.59 0.05 0.89 0.002 
6.283 0.000 0.60 0.05 0.90 0.002 
6.460 0.000 0.61 0.05 0.91 0.002 
6.637 0.000 0.61 0.05 0.92 0.002 
6.813 0.000 0.62 0.05 0.93 0.002 
6.990 0.000 0.62 0.05 0.94 0.002 
7.167 0.000 0.63 0.05 0.94 0.002 
7.343 0.000 0.64 0.05 0.95 0.002 
7.520 0.000 0.64 0.05 0.96 0.002 
7.697 0.000 0.65 0.05 0.97 0.002 
7.873 0.000 0.65 0.05 0.98 0.002 
8.050 0.000 0.66 0.05 0.99 0.002 
8.227 0.000 0.67 0.05 1.00 0.002 
8.403 0.000 0.68 0.05 1.01 0.002 
8.580 0.000 0.68 0.05 1.03 0.002 
8.757 0.000 0.69 0.05 1.04 0.002 
8.933 0.000 0.70 0.06 1.05 0.003 
9.110 0.000 0.71 0.06 1.06 0.003 
9.287 0.000 0.72 0.06 1.07 0.003 
9.463 0.000 0.73 0.06 1.09 0.003 
9.640 0.000 0.73 0.06 1.10 0.003 
9.817 0.000 0.75 0.06 1.12 0.003 
9.993 0.000 0.75 0.06 1.13 0.003 

10.170 0.000 0.77 0.06 1.15 0.003 
10.347 0.000 0.78 0.06 1.17 0.003 
10.523 0.000 0.79 0.06 1.18 0.003 
10.700 0.000 0.80 0.06 1.20 0.003 
10.877 0.000 0.82 0.06 1.22 0.003 
11.053 0.000 0.83 0.07 1.24 0.003 
11.230 0.000 0.85 0.07 1.26 0.003 
11.407 0.000 0.86 0.07 1.28 0.003 
11.583 0.000 0.88 0.07 1.31 0.003 
11.760 0.000 0.89 0.07 1.33 0.003 
11.937 0.000 0.91 0.07 1.36 0.003 
12.113 0.000 0.93 0.07 1.39 0.003 
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12.290 0 . 000 1.06 0.08 1 . 50 0.004 
12 . 467 0 . 000 1.08 0.09 1.61 0.004 
12 . 643 0 . 000 1.11 0.09 1.65 0.004 
12 . 820 0 . 000 1.12 0.09 1.68 0.004 
12 . 997 0.000 1.16 0.09 1.72 0.004 
13 . 173 0 . 000 1.18 0.09 1 . 76 0.004 
13.350 0 . 000 1.22 0.10 1.81 0.004 
13.527 0 . 000 1.24 0.10 1 . 86 0.004 
13 . 703 0 . 000 1.29 0.10 1 . 91 0.005 
13.880 0.000 1.32 0.10 1.97 0.005 
14.057 0 . 000 1.38 0.11 2.04 0.005 
14.233 0.000 1.38 0.11 2 . 08 0.005 
14.410 0 . 000 1.46 0.12 2 . 14 0.005 
14 . 587 0 . 000 1.51 0.12 2 . 23 0.005 
14.763 0.000 1.62 0.13 2 . 35 0 .006 
14.940 0.000 1.68 0.13 2 . 49 0 . 006 
15 . 117 0.000 1.85 0.15 2 . 66 0.007 
15.293 0.000 1.96 0.15 2 . 87 0.007 
15.470 0.000 1.90 0.15 2 . 91 0.007 
15 . 647 0.000 1.94 0.15 2 . 89 0.007 
15 . 823 0.000 2.71 0.21 3 . 50 0.010 
16 . 000 0.000 3.75 0 .43 4.30 0.022 (:__ 
16 . 177 0.000 11.80 ~ - Q..lOD -o,sc1-1Ad'<C-.tJ= 5,'2._CfS 
16 . 353 0.000 2.26 '"DE.t>"tt-\::;. o.C\1.\-f', 
16 . 530 0 . 000 2.09 0.61 4.95 0.049 '1 L E. 4 f 
16 . 707 0.000 1.76 0.22 4.46 0.010 'O ~""- "'-- C,.l~ AC 1 
16.883 0.000 1.56 0.12 3.24 0.006 
17.060 0 . 000 1.42 0.11 2.24 0.005 
17 . 237 0.000 1.35 0.11 2.09 0.005 
17 .413 0.000 1.27 0.10 1.98 0.005 
17 . 590 0.000 1.20 0.09 1.86 0.004 
17 . 767 0.000 1.14 0.09 1. 76 0.004 
17.943 0.000 1.09 0.09 1.68 0.004 
18 . 120 0.000 1.04 0.08 1.61 0.004 
18.297 0.000 0.90 0.07 1.47 0.003 
18.473 0.000 0.87 0.07 1.33 0.003 
18.650 0.000 0.84 0.07 1.28 0.003 
18 . 827 0.000 0.81 0.06 1.24 0.003 
19 . 003 0.000 0.78 0.06 1.20 0.003 
19 . 180 0.000 0.76 0.06 1.17 0.003 
19.357 0.000 0.74 0 . 06 1.13 0.003 
19 . 533 0.000 0.72 0.06 1 . 10 0.003 
19 . 710 0 . 000 0.70 0.06 1.08 0.003 
19,887 0.000 0.69 0.05 1.05 0.002 
20 . 063 0.000 0.67 0.05 1.03 0.002 
20 . 240 0.000 0.66 0.05 1.00 0.002 
20.417 0.000 0.64 0.05 0.98 0.002 
20 . 593 0.000 0 . 63 0.05 0 . 96 0.002 
20 . 770 0.000 0.62 0 . 05 0.94 0.002 
20 . 947 0 . 000 0.61 0.05 0.93 0.002 
21 . 123 0.000 0.60 0.05 0.91 0.002 
21.300 0.000 0.59 0.05 0 . 89 0.002 
21 . 477 0.000 0.58 0.05 0 . 88 0.002 
21 . 653 0.000 0.57 0.04 0.87 0.002 
21.830 0.000 0.56 0.04 0.85 0.002 
22 , 007 0 . 000 0.55 0.04 0.84 0.002 
22 . 183 0.000 0.54 0.04 0.83 0.002 
22 . 360 0.000 0.54 0.04 0.82 0.002 
22.537 0.000 0.53 0.04 0.80 0.002 
22.713 0.000 0.52 0.04 0.79 0.002 
22 . 890 0.000 0.52 0.04 0.78 0.002 
23.067 0.000 0.51 0.04 0.77 0.002 
23.243 0.000 0.50 0.04 0 . 76 0.002 
23 . 420 0 . 000 0.50 0.04 0.75 0.002 
23 . 597 0.000 0.49 0.04 0.75 0.002 
23 . 773 0.000 0.49 0.04 0.74 0.002 
23 . 950 0.000 0.48 0.04 0 . 73 0.002 
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24.127 
24 . 303 
24 . 480 

0 . 000 
0 . 000 
0 . 000 

0 . 48 
0 . 00 
0.00 

0.04 
0.00 
0.00 

0.72 
0.36 
0.00 

BLDG4 
0.002 
0.000 
0.000 
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JOB #3635 - S.E. CORNER OF EUCLID AVE & EUCALYPTUS AVE, ONTARIO 

Elevation 

655.52 

655.80 

656.00 

656.20 

656.40 

656.60 

DETENTION IN BU IDLING 5 TRUCK YARD (NODE 211) 

Depth 

(feet) 

0.00 

0.28 

0.48 

0.68 

0.88 

1.08 

Area Volume I: Volume I: Volume Q Discharge 

(sq . ft.) (c.f.) (c.f.) 

0 
300 300 

2140 
746 1046 

5320 
1441 2487 

9090 
2187 4674 

12780 
2875 7549 

15970 

('.t,,ltL'i)l"lC, ~ --r~u.U:... '{Afl."t:> 

G--.loc(9..~'1. >M~'"THo'D) = '6. '2;, C..f'S 

l;. s 

(ac-ft) (cfs) 

0.01 3.0 

0.02 3.2 

0.06 3.4 

0.11 3.6 

0.17 3.8 

Q_lo0("1:>1~A~f.) =- ~-~ c.f'$ 

~EJ'Tl--l = O.~~Yt 
"oL"'-W\E::::. 0.02:_;c; AC:P"'( 

(9R.lflCt -£&.v..A;,cor--l. ·. G._,:==- o,b °" IA.RE.A ~J t-4-.~ tE: \-\ 

L L\-\::c.'"U.Ptl-\+\-OOf-1 
c,.«.osS-S.£C"110.-.\ A(!.E.A-~ lo" "Dt'.:>t'....i11,;~E;... f'd'E... 
= ~-l 1\-.,.., ( ~k2-f'l.) "l... 

= o_ st;" f'•e-
~-t- l\'1. A'\lO~ bSb.DO ( "t>~~-n-\ =o.~9> F',: 012..... t-\ =- \..4-e, f',) 

Q_(.'1>1'oC-11 M ) o,b ~ o. SS' · j btt,'-\-X. l.lt-2; = -:2;,:, ... c..~ 



BLDG5 

**************************************************************************** 
SMALL AREA UNIT HYDROGRAPH MODEL 

=---=-=====-=-==-=~-- --=-==-=---=-==-=·-:=;:::::====-===-==·=·=======-=-=:====-~:...=::::..:t: 
(C) Copyright 1989-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

*********************************************************••***************** 

Problem Descriptions : 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
100-YEAR DETENTION IN BUILDING 5 TRUCK YARD (NODE 211) 

RATIONAL METHOD CALIBRATION COEFFICIENT 
TOTAL CATCHMENT AREA(ACRES) = 3.00 
SOIL-LOSS RATE, Fm,(INCH/HR) = 0.042 
LOW LOSS FRACTION= 0.080 
TIME OF CONCENTRATION(MIN.) = 9.00 
SMALL AREA PEAK Q COMPUTED USING PEAK FLOW 
USER SPECIFIED RAINFALL VALUES ARE USED 
RETURN FREQUENCY(YEARS) = 100 

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

1-HOUR POINT RAINFALL VALUE(INCHES) 
3-HOUR POINT RAINFALL VALUE(INCHES) 
6-HOUR POINT RAINFALL VALUE(INCHE5) 

24-HOUR POINT RAINFALL VALUE(INCHES) 

0.90 

RATE FORMULA 

0.38 
0 . 79 
1 .06 
1 , 95 
2.90 
5.90 

TOTAL CATCHMENT RUNOFF VOLUME(ACRE - FEET) 1 . 22 
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) 0 . 25 

*******************************************•******************************** 
TIME VOLUME Q 0. 2.5 5.0 7.5 10.0 

(HOURS) (AF) (CFS) 
----------------------------------------------------------------------------

0 .10 0.0000 0.00 Q 
0.25 0.0019 0. 31 .Q 
0 ,40 0 .0059 0. 32 .Q 
0 . 55 0 .0098 0. 32 .Q 
0 . 70 0 .0137 0.32 .Q 
0 . 85 0 . 0177 0. 32 .Q 
1 .00 0.0216 0. 32 .Q 
1.15 0 . 0256 0 . 32 .Q 
1 . 30 0 .0297 0.32 .Q 
1 .45 0 .0337 0. 33 .Q 
1.60 0 .0377 0.33 .Q 
1. 75 0.0418 0.33 .Q 
1 ,90 0.0459 0.33 .Q 
2 .05 0 .0500 0 . 33 .Q 
2 . 20 0 .0542 0 . 33 .Q 
2 . 35 0.0583 0 . 34 .Q 
2 . 50 0 .0625 0 . 34 .Q 
2 . 65 0.0667 0 . 34 .Q 
2 . 80 0 . 0710 0 , 34 .Q 
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BLDG5 
2.95 0 . 0752 0.34 .Q 
3.10 0 . 0795 0.35 .Q 
3.25 0 . 0838 0.35 .Q 
3.40 0 . 0881 0.35 .Q 
3.55 0 . 0925 0.35 .Q 
3.70 0 . 0968 0.35 .Q 
3.85 0 . 1012 0.36 .Q 
4.00 0 . 1057 0.36 .Q 
4.15 0 . 1101 0.36 .Q 
4.30 0 . 1146 0.36 .Q 
4.45 0 . 1191 0.37 .Q 
4.60 0 . 1236 0.37 .Q 
4.75 0 . 1282 0.37 .Q 
4.90 0 . 1328 0.37 .Q 
5.05 0 . 1374 0.37 .Q 
5.20 0 . 1421 0.38 .Q 
5.35 0 . 1468 0.38 .Q 
5.50 0 . 1515 0.38 .Q 
5.65 0 . 1562 0.39 .Q 
5.80 0 . 1610 0.39 .Q 
5.95 0 . 1658 0.39 .Q 
6.10 0 . 1707 0.39 .Q 
6.25 0 . 1756 0.40 .Q 
6.40 0 . 1805 0.40 .Q 
6.55 0 . 1855 0.40 .Q 
6.70 0 . 1905 0.40 .Q 
6.85 0 . 1955 0.41 .Q 
7.00 0 . 2006 0.41 .Q 
7.15 0 . 2057 0.42 .Q 
7.30 0 . 2109 0.42 .Q 
7.45 0 . 2161 0.42 .Q 
7.60 0 . 2213 0.42 .Q 
7.75 0 . 2266 0.43 .Q 
7.90 0 . 2320 0.43 .Q 
8.05 0 . 2374 0.44 .Q 
8.20 0 . 2428 0.44 .Q 
8.35 0 . 2483 0.45 .Q 
8.50 0 . 2538 0.45 .Q 
8.65 0 . 2594 0.45 .Q 
8.80 0 . 2651 0.46 .Q 
8.95 0 . 2708 0.46 .Q 
9.10 0 . 2765 0.47 .Q 
9.25 0 . 2824 0.47 .Q 
9.40 0 . 2883 0.48 .Q 
9.55 0 . 2942 0.48 .Q 
9.70 0 . 3002 0.49 .Q 
9.85 0 . 3063 0.49 .Q 

10.00 0 . 3125 0.50 .Q 
10.15 0 . 3187 0.51 Q 
10.30 0.3250 0.51 Q 
10.45 0 . 3314 0.52 Q 
10.60 0 . 3379 0.52 Q 
10.75 0 . 3444 0.53 Q 
10.90 0.3511 0.54 Q 
11.05 0 . 3578 0.55 Q 
11.20 0 . 3647 0.55 Q 
11.35 0 . 3716 0.57 Q 
11.50 0 . 3787 0.57 Q 
11.65 0 . 3858 0.58 Q 
11.80 0 . 3931 0.59 Q 
11.95 0 . 4005 0.60 Q 
12.10 0 . 4080 0.61 Q 
12.25 0 . 4162 0.70 Q 
12.40 0 . 4249 0.71 Q 
12.55 0 . 4337 0.72 Q 
12.70 0 . 4428 0.73 Q 
12.85 0 . 4519 0.75 Q 
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BLDG5 
13.00 0.4613 0.76 Q 
13.15 0.4709 0.78 Q 
13.30 0.4807 0.79 Q 
13.45 0.4907 0.82 Q 
13.60 0.5009 0.83 Q 
13.75 0.5114 0.86 Q 
13.90 0.5222 0.88 Q 
14.05 0.5334 0.91 Q 
14.20 0.5446 0.91 Q 
14.35 0.5562 0.95 Q 
14.50 0.5681 0.98 Q 
14.65 0.5806 1.03 Q 
14.80 0.5936 1.07 Q 
14.95 0.6073 1.15 Q 
15.10 0.6218 1.19 Q 
15.25 0.6373 1.31 Q 
15.40 0.6541 1.39 Q 
15.55 0.6705 1.25 Q 
15.70 0.6870 1.41 Q 
15.85 0.7079 1.97 Q 
16.00 0.7370 2.73 Q 
16.15 0.8072 8.58 Q 

16.30 0.8705 1.63 Q 
16.45 0.8883 1.25 Q 
16.60 0.9038 1.25 Q 
16.75 0.9184 1.10 Q 
16.90 0.9314 1.00 Q 
17.05 0.9434 0.93 Q 
17.20 0.9547 0.90 Q 
17.35 0.9655 0.85 Q 
17.50 0.9758 0.81 Q 
17.65 0.9856 0.77 Q 
17.80 0.9950 0.74 Q 
17.95 1.0040 0.71 Q 
18.10 1.0127 0.69 Q 
18.25 1.0207 0.60 Q 
18.40 1.0280 0.58 Q 
18.55 1.0350 0.56 Q 
18.70 1.0419 0.54 Q 
18.85 1.0485 0.53 Q 
19.00 1.0550 0.52 Q 
19.15 1.0613 0.50 Q 
19.30 1.0674 0.49 . Q 
19.45 1.0735 0.48 . Q 
19.60 1.0794 0.47 . Q 
19.75 1.0851 0.46 .Q 
19.90 1.0908 0.45 . Q 
20.05 1.0963 0.44 . Q 
20.20 1.1017 0.43 . Q 
20.35 1.1071 0.43 . Q 
20 . 50 1.1123 0.42 . Q 
20.65 1.1175 0.41 .Q 
20.80 1.1226 0.41 .Q 
20.95 1.1276 0.40 . Q 
21.10 1.1325 0.39 . Q 
21.25 1.1374 0.39 . Q 
21.40 1.1422 0.38 .Q 
21.55 1.1469 0.38 . Q 
21. 70 1.1515 0.37 .Q 
21.85 1.1561 0.37 . Q 
22.00 1.1607 0.36 . Q 
22.15 1.1651 0.36 .Q 
22.30 1.1696 0.35 . Q 
22.45 1.1739 0.35 . Q 
22.60 1.1783 0.35 .Q 
22.75 1.1825 0.34 ,Q 
22.90 1.1868 0.34 .Q 
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BLDGS 
23.05 1.1910 0.34 .Q 
23.20 1.1951 0.33 .Q 
23.35 1.1992 0.33 .Q 
23.50 1.2032 0.33 .Q 
23.65 1.2073 0.32 .Q 
23.80 1.2112 0.32 .Q 
23.95 1.2152 0 . 32 .Q 
24.10 1.2191 0.31 .Q 
24.25 1.2210 0.00 Q 

TIME DURATION(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% 

Problem Descriptions : 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 

Duration 
(minutes) 

1440.0 
216.0 
27 . 0 
18.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9. 0 

100-YEAR DETENTION IN BUILDING 5 TRUCK YARD (NODE 211) 

FLOW-THROUGH DETENTION BASIN MODEL 

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 
CONSTANT HYDROGRAPH TIME UNIT(MINUTES) 9. 000 
DEAD STORAGE(AF) = 0.00 
SPECIFIED DEAD STORAGE(AF) FILLED= 0.00 
ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN= 0.00 

INF LOW 
I 
I 
I 
V _ effective depth 

-------- ----- I (and volume) 
I I 

detention I I .... V ... . ........ . 
basin I< --> I outflow 

I 1 .... . •.. -~--
---- ---- --- -- I I \ 

I storage I basin outlet 
V 

OUTFLOW 

DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION: 
TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES= 6 
*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE 
* (FEET) (ACRE-FEET) (CFS) ** (FEET) (ACRE-FEET) 
* 0.000 0.000 0. 000** 0. 280 0. 010 
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OUTFLOW * 
(CFS) * 

3. 000* 



* 

* 
0.480 
0.880 

0.020 
0.110 

3.200** 
3.600** 

BLDGS 
0.680 0.060 
1.080 0.170 

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES: 
INTERVAL DEPTH {S-O*DT/2} {S+O*DT/2} 

NUMBER (FEET) (ACRE-FEET) (ACRE-FEET) 
1 0.00 0.00000 0.00000 
2 0 . 28 -0.00860 0 . 02860 
3 0.48 0.00017 0.03983 
4 0.68 0.03893 0.08107 
5 0.88 0.08769 0.13231 
6 1.08 0.14645 0.19355 

WHERE S=STORAGE(AF);O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN . ) 

DETENTION BASIN ROUTING RESULTS: 
NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES 

OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE 
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL. 

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE 
(HRS) FILLED(AF) (CFS) DEPTH(FT) (CFS) VOLUME(AF) 

0.100 
0.250 
0.400 
0 . 550 
0.700 
0 . 850 
1.000 
1 . 150 
1.300 
1.450 
1 . 600 
1 . 750 
1.900 
2.050 
2.200 
2.350 
2 . 500 
2.650 
2 . 800 
2.950 
3.100 
3.250 
3 . 400 
3 . 550 
3 . 700 
3.850 
4.000 
4.150 
4.300 
4.450 
4 . 600 
4.750 
4.900 
5 . 050 
5.200 
5 . 350 
5.500 
5.650 
5.800 
5.950 
6.100 
6.250 
6.400 
6.550 
6.700 

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 
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 

0.00 
0 . 31 
0 . 32 
0 . 32 
0 . 32 
0.32 
0 . 32 
0.32 
0.32 
0.33 
0.33 
0.33 
0.33 
0.33 
0.33 
0.34 
0.34 
0.34 
0.34 
0.34 
0.35 
0.35 
0.35 
0.35 
0.35 
0.36 
0.36 
0.36 
0.36 
0.37 
0.37 
0 . 37 
0.37 
0.37 
0.38 
0.38 
0.38 
0.39 
0.39 
0.39 
0.39 
0.40 
0.40 
0.40 
0.40 

0.00 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 

0.00 
0.20 
0.41 
0.41 
0.41 
0.42 
0.42 
0.42 
0.42 
0.42 
0.43 
0.43 
0.43 
0.43 
0.43 
0.44 
0.44 
0.44 
0.44 
0.45 
0.45 
0.45 
0.45 
0.46 
0.46 
0.46 
0.46 
0.47 
0.47 
0.47 
0.48 
0.48 
0.48 
0.49 
0.49 
0.49 
0.50 
0.50 
0.50 
0.51 
0.51 
0.51 
0.52 
0.52 
0.52 

0.000 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.001 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
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BLDG5 
6.850 0.000 0.41 0.05 0.53 0.002 
7.000 0.000 0.41 0.05 0.53 0.002 
7.150 0.000 0.42 0.05 0.54 0.002 
7.300 0.000 0.42 0.05 0.54 0.002 
7.450 0.000 0.42 0.05 0.55 0.002 
7.600 0.000 0.42 0.05 0.55 0.002 
7.750 0.000 0.43 0.05 0.56 0.002 

7.900 0.000 0.43 0.05 0.56 0.002 

8.050 0.000 0.44 0.05 0.57 0.002 
8.200 0.000 0.44 0.05 0.57 0.002 
8.350 0.000 0.45 0.05 0.58 0.002 
8.500 0.000 0.45 0.05 0.58 0.002 
8.650 0.000 0.45 0.06 0.59 0.002 
8.800 0.000 0.46 0.06 0.59 0.002 
8.950 0.000 0.46 0.06 0.60 0.002 
9.100 0.000 0.47 0.06 0.60 0.002 
9.250 0.000 0.47 0.06 0.61 0.002 
9.400 0.000 0.48 0.06 0.62 0.002 
9.550 0.000 0.48 0.06 0.62 0.002 
9.700 0.000 0.49 0.06 0.63 0.002 
9.850 0.000 0.49 0.06 0.64 0.002 

10.000 0.000 0.50 0.06 0.65 0.002 
10.150 0.000 0.51 0.06 0.65 0.002 
10.300 0.000 0.51 0.06 0.66 0.002 
10.450 0.000 0 . 52 0.06 0.67 0.002 

10.600 0.000 0.52 0.06 0.68 0.002 
10.750 0.000 0.53 0.06 0.69 0.002 
10.900 0.000 0.54 0.07 0.70 0.002 
11.050 0.000 0.55 0.07 0.71 0.002 
11.200 0.000 0.55 0.07 0.72 0.002 
11.350 0.000 0.57 0.07 0.73 0.002 
11.500 0.000 0.57 0.07 0.74 0.002 
11.650 0.000 0.58 0.07 0.75 0.003 
11.800 0.000 0.59 0.07 0.76 0.003 

11.950 0.000 0.60 0.07 0.78 0.003 

12.100 0.000 0.61 0.07 0.79 0.003 
12.250 0.000 0.70 0.08 0.85 0.003 
12.400 0.000 0.71 0 . 09 0.91 0.003 
12.550 0.000 0.72 0.09 0.93 0.003 
12.700 0.000 0.73 0.09 0.95 0.003 
12.850 0.000 0.75 0.09 0.96 0.003 
13.000 0.000 0.76 0.09 0.98 0.003 

13.150 0.000 0.78 0.10 1.00 0.003 
13.300 0.000 0.79 0.10 1.03 0.003 
13.450 0.000 0.82 0.10 1.05 0.004 
13.600 0.000 0.83 0.10 1.07 0.004 
13.750 0.000 0.86 0.10 1.10 0.004 
13.900 0.000 0.88 0.11 1.13 0.004 
14.050 0.000 0.91 0.11 1.17 0.004 
14.200 0.000 0.91 0.11 1.18 0 . 004 

14.350 0.000 0.95 0.12 1.21 0 . 004 

14.500 0.000 0.98 0.12 1.25 0.004 

14.650 0.000 1.03 0.13 1.31 0.004 

14.800 0.000 1.07 0.13 1.37 0.005 
14.950 0.000 1.15 0.14 1.44 0.005 
15.100 0.000 1.19 0.14 1.52 0.005 
15.250 0.000 1.31 0.16 1.63 0.006 
15.400 0.000 1.39 0.17 1. 76 0.006 
15.550 0.000 1.25 0.15 1.72 0.005 
15.700 0.000 1.41 0.17 1. 73 0.006 
15.850 0.000 1.97 0.24 2.20 0.009 

16.000 0.000 2.73 0.37 2.83 0.015 0 
16.150 0.000 8.58 ~~\ ~ Cx._lool"'l)1SO·H\i:.6'~ = ~-~ cf'-S 
16.300 0.000 1.63 3.45 0.062 °'Df.f'1}•\-::.0."1-e:,f"\ 
16.450 0.000 1.25 0 . 56 3 . 34 0.036 \/OLl,UA~O.c;>Qs.«;A-c..:f"t 
16.600 0.000 1.25 0.33 3.16 0.012 
16.750 0.000 1.10 0 . 13 2 . 24 0.005 
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16.900 0 . 000 1.00 0.12 1.37 0.004 
17.050 0.000 0 . 93 0.11 1.26 0.004 
17.200 0 . 000 0 . 90 0.11 1.19 0.004 
17.350 0 . 000 0 . 85 0.10 1.13 0.004 
17.500 0 . 000 0 . 81 0.10 1.08 0.003 
17.650 0.000 0 . 77 0.09 1.03 0.003 
17.800 0.000 0 . 74 0.09 0.98 0.003 
17.950 0.000 0 . 71 0.09 0.95 0.003 
18.100 0 . 000 0 . 69 0.08 0.91 0.003 
18.250 0 . 000 0.60 0.07 0.84 0.003 
18.400 0.000 0 . 58 0.07 0.76 0.003 
18.550 0 . 000 0 . 56 0.07 0.74 0.002 
18.700 0 . 000 0 . 54 0.07 0.72 0.002 
18.850 0 . 000 0 . 53 0.06 0.70 0.002 
19.000 0 . 000 0 . 52 0.06 0.68 0.002 
19.150 0 . 000 0 . 50 0.06 0.66 0.002 
19.300 0 . 000 0 . 49 0.06 0.65 0.002 
19.450 0 . 000 0 . 48 0.06 0.63 0.002 
19.600 0 . 000 0 . 47 0.06 0.62 0.002 
19.750 0 . 000 0 . 46 0.06 0.60 0.002 
19.900 0 . 000 0 . 45 0.05 0.59 0.002 
20.050 0 . 000 0 , 44 0.05 0.58 0.002 
20.200 0 . 000 0 . 43 0.05 0.57 0.002 
20.350 0 . 000 0 . 43 0.05 0.56 0.002 
20.500 0 . 000 0 .42 0.05 0.55 0.002 
20.650 0 . 000 0 . 41 0.05 0.54 0.002 
20.800 0 . 000 0 .41 0.05 0.53 0.002 
20.950 0 . 000 0 .40 0.05 0.52 0.002 
21.100· 0 . 000 0 , 39 0.05 0.52 0.002 
21.250 0 . 000 0 . 39 0.05 0.51 0.002 
21.400 0 . 000 0 . 38 0.05 0.50 0.002 
21.550 0 . 000 0 . 38 0.05 0.50 0.002 
21.700 0 . 000 0 . 37 0.05 0.49 0.002 
21.850 0 . 000 0 . 37 0.04 0.48 0.002 
22.000 0 . 000 0 . 36 0.04 0.48 0.002 
22.150 0 . 000 0 . 36 0.04 0.47 0.002 
22.300 0 . 000 0 . 35 0.04 0.46 0.002 
22.450 0 . 000 0 , 35 0.04 0.46 0.002 
22.600 0 . 000 0 . 35 0.04 0.45 0.002 
22.750 0 . 000 0 . 34 0.04 0.45 0.001 
22.900 0 . 000 0 . 34 0.04 0.44 0.001 
23.050 0 . 000 0 . 34 0.04 0.44 0.001 
23.200 0 . 000 0 . 33 0.04 0.43 0.001 
23.350 0 . 000 0 . 33 0.04 0.43 0.001 
23.500 0 . 000 0 . 33 0.04 0.43 0.001 
23.650 0 . 000 0 . 32 0.04 0.42 0.001 
23.800 0 . 000 0 . 32 0.04 0.42 0.001 
23.950 0 . 000 0 . 32 0.04 0.41 0.001 
24.100 0 . 000 0 . 31 0.04 0.41 0.001 
24.250 0 . 000 0 . 00 0.00 0.20 0.000 
24.400 0.000 0.00 0.00 0.00 0.000 

----------------------------------------------~------------------ ---- ---- ---
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JOB #3635 - S.E. CORNER OF EUCLID AVE & EUCALYPTUS AVE, ONTARIO 

Elevation 

657.89 

658.20 

658.40 

658.60 

658.80 

659.00 

659.20 

659.40 

659.60 

DETENTION IN BUIDLING 6 TRUCK YARD (NODE 121) 

Depth 

(feet) 

0.00 

0.31 

0.51 

0.71 

0.91 

1.11 

1.31 

1.51 

1.71 

Area Volume I: Volume 

(sq. ft.) ( c.f.) (c.f.) 

0 
110 110 

710 
346 456 

2750 
829 1285 

5540 
1429 2714 

8750 
2055 4769 

11800 
2595 7364 

14150 
2928 10292 

15130 
3101 13393 

15880 

~ l,\..l L"'t; 1 "'~ 6 -r~u.C..\<.. '11\ RD 
Q.lO<> (_ Rl'\T. v\\E..1H.O"D) = ~- 'l. cs s 

w.s.£ 

I: Volume Q Discharge 

(ac-ft) (cfs) 

0.00 1.9 

0.01 2.1 

0.03 2.2 

0.06 2.3 

0.11 2.5 

0.17 2.6 

0.24 2.7 

0.31 2.8 

... 
<Rto o(1)tSClrtPr~~i) =- 2.'2.. C.fS 

A"~ o::lb~', fh•,1'Dt>-tC"' "DEP"(l•\ 

(bs~ .bS v.j_s .E.) 
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BLDG6 

*******************************************************************•******** 
SMALL AREA UNIT HYDROGRAPH MODEL 

(C) Copyright 1989-2016 Advanced Engineering Software (aes) 
Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by: 

****************************•*********************************************** 

Problem Descriptions: 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
100-YEAR DETENTION IN BUILDING 6 TRUCK YARD (NODE 121) 

RATIONAL METHOD CALIBRATION COEFFICIENT 0.90 
TOTAL CATCHMENT AREA(ACRES) = 1.55 
SOIL-LOSS RATE, Fm,(INCH/HR) = 0.042 
LOW LOSS FRACTION= 0.080 
TIME OF CONCENTRATION(MIN.) = 6.10 
SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 
USER SPECIFIED RAINFALL VALUES ARE USED 
RETURN FREQUENCY(YEARS) = 100 

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

1-HOUR POINT RAINFALL VALUE(INCHES ) 
3-HOUR POINT RAINFALL VALUE(INCHES ) 

0.38 
0.79 
1 .06 
1. 95 

6-HOUR POINT RAINFALL VALUE(INCHES ) = 2.90 
24-HOUR POINT RAINFALL VALUE(INCHES ) 5. 90 

TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET) 0 . 63 
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) 0.13 

**************************************************************************** 
TIME VOLUME Q 0. 2.5 5.0 7.5 10.0 

(HOURS) (AF) (CFS) 
------------- ------------- --- -----------------------------------------------

0.04 0.0003 0 . 16 Q 
0.14 0 . 0016 0.16 Q 
0.24 0 . 0030 0.16 Q 
0.34 0 . 0043 0 . 16 Q 
0.45 0 . 0057 0 .16 Q 
0.55 0.0071 0 . 16 Q 
0.65 0 . 0085 0.16 Q 
0.75 0 . 0099 0.16 Q 
0.85 0 . 0112 0.17 Q 
0.95 0.0126 0.17 Q 
1.06 0 . 0140 0 . 17 Q 
1.16 0 .0154 0 .17 Q 
1.26 0.0168 0 .17 Q 
1.36 0.0183 0.17 Q 
1.46 0.0197 0 .17 Q 
1.56 0 .0211 0.17 Q 
1.67 0 .0225 0.17 Q 
1. 77 0 . 0240 0 .17 Q 
1.87 0.0254 0 .17 Q 
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BLDG6 
1.97 0.0268 0.17 Q 
2.07 0 .0283 0.17 Q 
2.17 0.0297 0.17 Q 
2.28 0.0312 0.17 Q 
2.38 0.0326 0.17 Q 
2.48 0.0341 0.18 Q 
2.58 0 . 0356 0.18 Q 
2.68 0.0371 0.18 Q 
2.78 0.0385 0.18 Q 
2.88 0.0400 0.18 Q 
2.99 0 . 0415 0.18 Q 
3.09 0.0430 0.18 Q 
3.19 0 . 0445 0.18 Q 
3.29 0.0461 0.18 Q 
3.39 0 . 0476 0.18 Q 
3.50 0.0491 0.18 Q 
3.60 0.0506 0.18 Q 
3.70 0.0522 0.18 Q 
3.80 0.0537 0.18 Q 
3.90 0.0552 0.18 Q 
4.00 0.0568 0.19 Q 
4.11 0.0584 0.19 Q 
4.21 0.0599 0.19 Q 
4.31 0.0615 0.19 Q 
4.41 0.0631 0.19 Q 
4.51 0.0647 0.19 Q 
4.61 0.0663 0.19 Q 
4.72 0.0679 0.19 Q 
4.82 0.0695 0.19 Q 
4.92 0.0711 0.19 Q 
5.02 0.0727 0.19 Q 
5.12 0.0743 0.19 Q 
5.22 0.0760 0.20 Q 
5.32 0.0776 0.20 Q 
5.43 0.0793 0.20 Q 
5.53 0.0809 0.20 Q 
5.63 0.0826 0.20 Q 
5.73 0.0843 0.20 Q 
5.83 0.0860 0.20 Q 
5.93 0.0877 0.20 Q 
6.04 0.0894 0.20 Q 
6.14 0.0911 0.20 Q 
6.24 0.0928 0.20 Q 
6.34 0.0945 0.21 Q 
6.44 0.0962 0.21 Q 
6.55 0.0980 0.21 Q 
6.65 0.0997 0.21 Q 
6.75 0.1015 0.21 Q 
6.85 0.1033 0.21 Q 
6.95 0.1050 0.21 Q 
7.05 0.1068 0.21 Q 
7.16 0.1086 0.22 Q 
7.26 0.1104 0.22 Q 
7.36 0.1123 0.22 Q 
7.46 0.1141 0.22 Q 
7.56 0.1159 0.22 Q 
7.66 0.1178 0.22 Q 
7.76 0.1197 0.22 Q 
7.87 0.1215 0.22 Q 
7.97 0.1234 0.23 Q 
8.07 0.1253 0.23 Q 
8.17 0.1272 0.23 Q 
8.27 0.1291 0.23 Q 
8.38 0.1311 0.23 Q 
8.48 0.1330 0.23 Q 
8.58 0.1350 0.23 Q 
8.68 0.1369 0.24 Q 
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BLDG6 
8.78 0 . 1389 0.24 Q 
8.88 0 . 1409 0.24 Q 
8.99 0 . 1429 0.24 Q 
9.09 0 . 1450 0.24 Q 
9.19 0 . 1470 0.24 Q 
9.29 0 . 1491 0.25 Q 
9.39 0 . 1511 0.25 Q 
9.49 0 . 1532 0.25 Q 
9.60 0 . 1553 0.25 .Q 
9.70 0 . 1574 0.25 .Q 
9.80 0 . 1596 0.26 .Q 
9.90 0 . 1617 0.26 .Q 

10.00 0 . 1639 0.26 .Q 
10.10 0 . 1661 0.26 .Q 
10.20 0 . 1683 0.26 .Q 
10.31 0 . 1705 0.27 .Q 
10.41 0 . 1727 0.27 .Q 
10.51 0 . 1750 0.27 .Q 
10.61 0 . 1773 0.27 .Q 
10.71 0 . 1796 0.27 .Q 
10.82 0 . 1819 0.28 .Q 
10.92 0 . 1842 0.28 .Q 
11.02 0 . 1866 0.28 .Q 
11.12 0.1890 0.29 .Q 
11.22 0.1914 0.29 .Q 
11.32 0.1939 0.29 .Q 
11.43 0.1963 0.30 .Q 
11.53 0.1988 0.30 .Q 
11.63 0.2013 0.30 .Q 
11. 73 0.2039 0.30 .Q 
11.83 0.2065 0.31 .Q 
11.93 0.2091 0.31 .Q 
12.03 0.2117 0.32 .Q 
12.14 0.2145 0.36 .Q 
12.24 0.2176 0.36 .Q 
12.34 0.2206 0.36 .Q 
12.44 0.2237 0.37 .Q 
12.54 0.2268 0.37 .Q 
12.65 0.2300 0.38 .Q 
12.75 0.2332 0.38 .Q 
12.85 0.2364 0.39 .Q 
12.95 0.2397 0.39 .Q 
13.05 0.2431 0.40 .Q 
13.15 0.2464 0.40 .Q 
13.26 0.2499 0.41 .Q 
13.36 0.2534 0.42 .Q 
13.46 0.2569 0.43 .Q 
13.56 0.2605 0.43 .Q 
13.66 0.2642 0.44 .Q 
13.76 0.2679 0.45 .Q 
13.87 0.2717 0.46 .Q 
13.97 0.2756 0.46 .Q 
14.07 0.2795 0.47 .Q 
14.17 0.2835 0.47 .Q 
14.27 0.2875 0.49 .Q 
14.37 0.2916 0.49 .Q 
14.48 0.2958 0.51 Q 
14.58 0.3002 0.52 Q 
14.68 0.3047 0.54 Q 
14.78 0.3093 0.56 Q 
14.88 0.3141 0.58 Q 
14.98 0.3190 0.60 Q 
15.09 0.3242 0.64 Q 
15.19 0.3297 0.66 Q 
15.29 0.3354 0.71 Q 
15.39 0.3415 0.74 Q 
15.49 0.3472 0.63 Q 
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BLDG6 
15.59 0.3527 0.6B Q 

15.70 0.3589 0.82 Q 

15.80 0.3661 0.89 Q 

15.90 0.3753 1.29 Q 

16.00 0.3883 1.79 Q 

16.10 0.4193 5.60 Q 

16.20 0.4472 1.05 Q 

16.31 0.4547 0.74 Q 

16.41 0.4604 0.62 Q 

16.51 0.4659 0.68 Q 

16.61 0.4713 0.62 Q 

16.71 0.4763 0.57 Q 

16.81 0.4809 0.53 Q 

16.92 0.4853 0.50 Q 

17.02 0.4894 0.48 .Q 

17.12 0.4934 0.47 .Q 

17.22 0.4973 0.45 .Q 

17.32 0.5010 0.44 .Q 

17.42 0.5046 0.42 .Q 

17.52 0.5081 0.41 .Q 

17.63 0.5115 0.40 .Q 

17.73 0.5148 0.39 .Q 
17.83 0.5180 0.38 .Q 
17.93 0.5211 0.37 .Q 
18.03 0.5242 0.36 .Q 

18.14 0.5270 0.31 .Q 

18.24 0.5296 0.31 .Q 

18.34 0.5322 0.30 .Q 

18.44 0.5346 0.29 .Q 
18.54 0.5371 0.29 .Q 
18.64 0.5395 0.28 .Q 
18.74 0.5418 0.28 .Q 
18.85 0.5441 0.27 .Q 
18.95 0.5464 0.27 .Q 

19.05 0.5486 0.26 .Q 

19.15 0.5508 0.26 .Q 

19.25 0.5529 0.25 .Q 

19.36 0.5551 0.25 .Q 

19.46 0.5571 0.25 Q 

19.56 0.5592 0.24 Q 

19.66 0.5612 0.24 Q 

19.76 0.5632 0.24 Q 

19.86 0.5652 0.23 Q 
19.97 0.5671 0.23 Q 
20.07 0.5691 0.23 Q 

20.17 0.5710 0.22 Q 

20.27 0.5728 0.22 Q 

20.37 0.5747 0.22 Q 

20.47 0.5765 0.22 Q 

20.58 0.5783 0.21 Q 

20.68 0.5801 0.21 Q 

20.78 0.5819 0.21 Q 

20.88 0.5836 0.21 Q 
20.98 0.5854 0.21 Q 

21.08 0.5871 0.20 Q 

21.18 0.5888 0.20 Q 

21.29 0.5905 0.20 Q 

21.39 0.5921 0.20 Q 

21.49 0.5938 0.20 Q 

21.59 0.5954 0.19 Q 

21.69 0.5971 0.19 Q 

21.80 0.5987 0.19 Q 

21.90 0.6003 0.19 Q 
22.00 0.6018 0.19 Q 
22.10 0.6034 0.19 Q 

22.20 0.6050 0.18 Q 

22.30 0.6065 0.18 Q 
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22.41 
22.51 
22.61 
22.71 
22.81 
22.91 
23.02 
23.12 
23.22 
23.32 
23.42 
23.52 
23.62 
23.73 
23.83 
23.93 
24.03 
24.13 

0.6080 
0.6095 
0.6111 
0.6125 
0.6140 
0.6155 
0.6170 
0.6184 
0.6199 
0.6213 
0.6227 
0.6241 
0.6255 
0.6269 
0.6283 
0.6297 
0.6310 
0.6317 

0.18 Q 
0.18 Q 
0 .18 Q 
0.18 Q 
0 .18 Q 
0.17 Q 
0 .17 Q 
0.17 Q 
0.17 Q 
0.17 Q 
0.17 Q 
0.17 Q 
0.17 Q 
0.17 Q 
0 .16 Q 
0.16 Q 
0 .16 Q 
0.00 Q 

BLDG6 

TIME DURATION{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% 

Problem Descriptions : 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 

Duration 
(minutes) 

1445 . 7 
115 .9 
18.3 
12 . 2 
6.1 
6. 1 
6. 1 
6 .1 
6 .1 
6. 1 

100-YEAR DETENTION IN BUILDING 6 TRUCK YARD {NODE 121) 

===============================•E::======•===========~==================:::: 
FLOW-THROUGH DETENTION BASIN MODEL 

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 
CONSTANT HYDROGRAPH TIME UNIT{MINUTES) 6.100 
DEAD STORAGE{AF) = 0.00 
SPECIFIED DEAD STORAGE{AF) FILLED= 0.00 
ASSUMED INITIAL DEPTH{FEET) IN STORAGE BASIN= 0.00 

INFLOW 
I 
I 
I 
V 

I 
detention I 

basin I<--> 
I 

_ effective depth 
I (and volume) 
I 

.... v ............ . 
outflow 

....... ··-,----

I storage I \ 
basin outlet 
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V 
OUTFLOW 

BLDG6 

DEPTH-VS.-STORAGE AND DEPTH -VS.-DISCHARGE INFORMATION: 
TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES= 9 
*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE OUTFLOW * 
* (FEET) (ACRE-FEET) (CFS) ** (FEET) (ACRE-FEET) 
* 0.000 0.000 0.000** 0.310 0.003 
* 0.510 0.010 2.100** 0.710 0.030 
* 0.910 0.060 2.300** 1.110 0.110 
* 1.310 0.170 2.600** 1.510 0 . 240 
* 1.710 0.310 2.800** 

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES : 
INTERVAL DEPTH {S-O*DT/2} {S+o*DT/2} 

NUMBER (FEET) (ACRE-FEET) (ACRE-FEET) 
1 0.00 0.00000 0.00000 
2 0.31 -0.00498 0.01098 
3 0.51 0.00118 0.01882 
4 0.71 0.02076 0.03924 
5 0.91 0.05034 0.06966 
6 1.11 0.09950 0.12050 
7 1.31 0.15908 0.18092 
8 1.51 0.22866 0 . 25134 
9 1.71 0.29824 0.32176 

WHERE S=STORAGE(AF);O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.) 

DETENTION BASIN ROUTING RESULTS: 

(CFS) * 
1 . 900* 
2 . 200* 
2 . 500* 
2 . 700* 

NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES 
OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE 
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL. 

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE 
(HRS) FILLED(AF) (CFS) DEPTH(FT) (CFS) VOLUME(AF) 

------ -------- ------------------ -------------------- ------------------------
0.038 0 . 000 0.16 0.04 0.12 0.000 
0.140 0 . 000 0.16 0 . 04 0.24 0.000 
0.242 0.000 0.16 0.04 0.24 0.000 
0.343 0.000 0.16 0.04 0.24 0.000 
0.445 0.000 0.16 0.04 0.24 0.000 
0.547 0.000 0.16 0.04 0.24 0.000 
0.648 0.000 0.16 0.04 0.24 0.000 
0.750 0.000 0.16 0.04 0.24 0.000 
0.852 0.000 0.17 0.04 0.24 0.000 
0.953 0.000 0.17 0.04 0.24 0.000 
1.055 0.000 0.17 0.04 0.24 0.000 
1.157 0.000 0.17 0.04 0.24 0.000 
1.258 0.000 0.17 0.04 0.24 0.000 
1.360 0.000 0.17 0 . 04 0.24 0.000 
1.462 0.000 0.17 0 . 04 0.25 0.000 
1.563 0.000 0.17 0.04 0.25 0.000 
1.665 0.000 0.17 0.04 0.25 0.000 
1.767 0.000 0.17 0.04 0.25 0.000 
1.868 0.000 0.17 0.04 0.25 0.000 
1.970 0.000 0.17 0.04 0.25 0.000 
2.072 0.000 0.17 0.04 0.25 0.000 
2.173 0.000 0.17 0.04 0.25 0.000 
2.275 0.000 0.17 0.04 0.25 0.000 
2.377 0.000 0.17 0.04 0.25 0.000 
2.478 0.000 0.18 0.04 0.25 0.000 
2.580 0.000 0.18 0.04 0.25 0.000 
2.682 0.000 0.18 0.04 0.26 0.000 
2.783 0 . 000 0 . 18 0 . 04 0 . 26 0 . 000 
2.885 0.000 0.18 0.04 0.26 0.000 
2 . 987 0.000 0.18 0.04 0.26 0.000 
3.088 0.000 0.18 0.04 0.26 0.000 
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BLOG6 
3.190 0.000 0.18 0.04 0.26 0.000 
3.292 0.000 0.18 0.04 0.26 0.000 
3.393 0.000 0.18 0.04 0.26 0.000 
3.495 0.000 0.18 0.04 0.26 0.000 
3.597 0.000 0.18 0.04 0.26 0.000 
3.698 0.000 0.18 0.04 0.27 0.000 
3.800 0.000 0.18 0.04 0.27 0.000 
3.902 0.000 0.18 0.04 0.27 0.000 
4.003 0.000 0.19 0.04 0.27 0.000 
4.105 0.000 0.19 0.04 0.27 0.000 
4.207 0.000 0.19 0.04 0.27 0.000 
4.308 0.000 0.19 0.04 0.27 0.000 
4.410 0.000 0.19 0.04 0.27 0.000 
4.512 0.000 0.19 0.04 0.27 0.000 
4.613 0.000 0.19 0.05 0.28 0.000 
4.715 0.000 0.19 0.05 0.28 0.000 
4.817 0.000 0.19 0.05 0.28 0.000 
4.918 0.000 0.19 0.05 0.28 0.000 
5.020 0.000 0.19 0.05 0.28 0.000 
5.122 0.000 0.19 0.05 0.28 0.000 
5.223 0.000 0.20 0.05 0.28 0.000 
5.325 0.000 0.20 0.05 0.28 0.000 
5.427 0.000 0.20 0.05 0.29 0.000 
5.528 0.000 0.20 0.05 0.29 0.000 
5.630 0.000 0.20 0.05 0.29 0.000 
5.732 0.000 0.20 0.05 0.29 0.000 
5.833 0.000 0.20 0.05 0.29 0.000 
5.935 0.000 0.20 0.05 0.29 0.000 
6.037 0.000 0.20 0.05 0.29 0.000 
6.138 0.000 0.20 0.05 0.30 0.000 
6.240 0.000 0.20 0.05 0.30 0.000 
6.342 0.000 0.21 0.05 0.30 0.000 
6.443 0.000 0.21 0.05 0.30 0.000 
6.545 0.000 0.21 0.05 0.30 0.000 
6.647 0.000 0.21 0.05 0.30 0.000 
6.748 0.000 0.21 0.05 0.30 0.000 
6.850 0.000 0 . 21 0.05 0.31 0.000 
6.952 0.000 0.21 0.05 0.31 0.000 
7.053 0.000 0.21 0.05 0.31 0.000 
7.155 0.000 0.22 0.05 0.31 0.000 
7.257 0.000 0.22 0.05 0.31 0.000 
7.358 0.000 0.22 0.05 0.31 0.000 
7.460 0.000 0.22 0.05 0.32 0.001 
7.562 0.000 0.22 0.05 0.32 0.001 
7.663 0.000 0.22 0.05 0.32 0.001 
7.765 0.000 0.22 0.05 0.32 0.001 
7.867 0.000 0.22 0.05 0.32 0.001 
7.968 0.000 0.23 0.05 0.33 0.001 
8.070 0.000 0.23 0.05 0.33 0.001 
8.172 0.000 0.23 0.05 0.33 0.001 
8.273 0.000 0.23 0.05 0.33 0.001 
8.375 0.000 0.23 0.05 0.33 0.001 
8.477 0.000 0.23 0.06 0.34 0.001 
8.578 0.000 0.23 0.06 0.34 0.001 
8.680 0.000 0.24 0.06 0.34 0.001 
8.782 0.000 0.24 0.06 0.34 0.001 
8.883 0.000 0.24 0.06 0.35 0.001 
8.985 0.000 0.24 0.06 0.35 0.001 
9.087 0.000 0.24 0.06 0.35 0.001 
9.188 0.000 0.24 0.06 0.35 0.001 
9.290 0.000 0.25 0.06 0.36 0.001 
9.392 0.000 0.25 0.06 0.36 0.001 
9.493 0.000 0.25 0.06 0.36 0.001 
9.595 0.000 0.25 0.06 0.36 0.001 
9.697 0.000 0.25 0.06 0.37 0.001 
9.798 0.000 0.26 0.06 0.37 0.001 
9.900 0.000 0.26 0.06 0.37 0.001 
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10.002 0.000 0.26 0.06 0.38 0.001 
10.103 0.000 0.26 0.06 0.38 0.001 
10.205 0.000 0.26 0.06 0.38 0.001 
10.307 0.000 0.27 0.06 0.38 0.001 
10.408 0.000 0.27 0.06 0.39 0.001 
10.510 0.000 0.27 0.06 0.39 0.001 
10.612 0.000 0.27 0.06 0.39 0.001 
10. 713 0.000 0.27 0.07 0.40 0.001 
10.815 0.000 0.28 0.07 0.40 0.001 
10.917 0.000 0.28 0.07 0.41 0.001 
11.018 0.000 0.28 0.07 0.41 0.001 
11.120 0.000 0.29 0.07 0.41 0.001 
11.222 0.000 0.29 0.07 0.42 0.001 
11.323 0.000 0.29 0.07 0.42 0.001 
11.425 0.000 0.30 0.07 0.43 0.001 
11.527 0.000 0.30 0.07 0.43 0.001 
11.628 0.000 0.30 0.07 0.44 0.001 
11.730 0.000 0.30 0.07 0.44 0.001 
11.832 0.000 0.31 0.07 0.45 0.001 
11.933 0.000 0.31 0.07 0.45 0.001 
12.035 0.000 0.32 0.08 0.46 0.001 
12.137 0.000 0.36 0.08 0.49 0.001 
12.238 0.000 0.36 0.09 0.52 0.001 
12.340 0.000 0.36 0.09 0.53 0.001 
12.442 0.000 0.37 0.09 0.53 0.001 
12.543 0.000 0.37 0.09 0.54 0.001 
12.645 0.000 0.38 0.09 0.55 0.001 
12.747 0.000 0.38 0.09 0.55 0.001 
12.848 0.000 0.39 0.09 0.56 0.001 
12.950 0.000 0.39 0.09 0.57 0.001 
13.052 0.000 0.40 0.10 0.58 0.001 
13.153 0.000 0.40 0.10 0.59 0.001 
13.255 0.000 0.41 0.10 0.59 0.001 
13.357 0.000 0.42 0.10 0.60 0.001 
13.458 0.000 0.43 0.10 0.61 0.001 
13.560 0.000 0.43 0.10 0.62 0.001 
13.662 0.000 0.44 0.10 0.63 0.001 
13 . 763 0.000 0.45 0.11 0.65 0.001 
13.865 0.000 0.46 0.11 0.66 0.001 
13.967 0.000 0.46 0.11 0.67 0.001 
14.068 0.000 0.47 0.11 0.68 0.001 
14.170 0.000 0.47 0.11 0.68 0.001 
14.272 0.000 0.49 0.12 0.69 0.001 
14.373 0.000 0.49 0.12 0.71 0.001 
14 . 475 0.000 0.51 0.12 0.73 0.001 
14.577 0.000 0.52 0.12 0.75 0.001 
14.678 0.000 0.54 0.13 0.78 0.001 
14.780 0.000 0.56 0.13 0.80 0.001 
14.882 0.000 0.58 0.14 0.83 0.001 
14.983 0.000 0.60 0.14 0.86 0.001 
15.085 0.000 0.64 0.15 0.90 0.001 
15.187 0.000 0.66 0.16 0.94 0.002 
15.288 0.000 0.71 0.17 0.99 0.002 
15 . 390 0.000 0.74 0.18 1.05 0.002 
15.492 0.000 0.63 0.15 0.99 0.001 
15.593 0.000 0.68 0.16 0.95 0.002 
15.695 0.000 0.82 0.19 1.09 0.002 
15.797 0.000 0.89 0.21 1.25 0.002 
15.898 0.000 1.29 0.31 1.59 0.003 
16.000 0.000 1. 79 0.41 1.94 0.007 ( ::; 
16.102 0.000 5.60 ~ ~ Gl...too ""O\<;C..1.-t+\.et.E...- = '2.,2-Cf-S, 

16.203 0.000 1.05 "ti£.P-n; = t>.,-6 f1 
16.305 0.000 0.74 0.57 2 . 16 0.016 \fc:,l_l,l.1.M.~=- o. OS 2; AC·FT 
16.407 0.000 0.62 0.34 2 . 03 0.004 
16.508 0.000 0.68 0.16 1.46 0.002 
16.610 0.000 0.62 0.15 0.94 0 . 001 
16.712 0.000 0.57 0.14 0 . 86 0.001 
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16.813 0.000 0.53 0.13 0.80 0.001 
16.915 0.000 0.50 0.12 0.75 0.001 
17.017 0.000 0.48 0.11 0.71 0.001 
17 .118 0.000 0.47 0.11 0.69 0.001 
17.220 0.000 0.45 0.11 0.67 0.001 
17.322 0.000 0.44 0.10 0.65 0.001 
17.423 0.000 0.42 0.10 0.62 0.001 
17.525 0.000 0.41 0.10 0.60 0.001 
17.627 0.000 0.40 0.09 0.59 0.001 
17.728 0.000 0.39 0.09 0.57 0.001 
17.830 0.000 0.38 0.09 0.55 0.001 
17.932 0.000 0.37 0.09 0.54 0.001 
18.033 0.000 0.36 0.09 0.53 0.001 
18.135 0.000 0.31 0.07 0.49 0.001 
18.237 0.000 0.31 0.07 0.45 0.001 
18.338 0.000 0.30 0.07 0.44 0.001 
18.440 0.000 0.29 0.07 0.43 0.001 
18.542 0.000 0.29 0.07 0.42 0.001 
18.643 0.000 0.28 0.07 0.41 0.001 
18.745 0.000 0.28 0.07 0.41 0.001 
18.847 0.000 0.27 0.06 0.40 0.001 
18.948 0.000 0.27 0.06 0.39 0.001 
19.050 0.000 0.26 0.06 0.38 0.001 
19.152 0.000 0.26 0.06 0.38 0.001 
19.253 0.000 0.25 0.06 0.37 0.001 
19.355 0.000 0.25 0.06 0.37 0.001 
19.457 0.000 0.25 0.06 0.36 0.001 
19.558 0.000 0.24 0.06 0.36 0.001 
19.660 0.000 0.24 0.06 0.35 0.001 
19.762 0.000 0.24 0.06 0.35 0.001 
19.863 0.000 0.23 0.06 0.34 0.001 
19.965 0.000 0.23 0.05 0.34 0.001 
20.067 0.000 0.23 0.05 0.33 0.001 
20.168 0.000 0.22 0.05 0.33 0.001 
20.270 0.000 0.22 0.05 0.32 0.001 
20.372 0.000 0.22 0.05 0.32 0.001 
20.473 0.000 0.22 0.05 0.32 0.000 
20.575 0.000 0.21 0.05 0.31 0.000 
20.677 0.000 0.21 0.05 0.31 0.000 
20.778 0.000 0.21 0.05 0.31 0.000 
20.880 0.000 0.21 0.05 0.30 0.000 
20.982 0.000 0.21 0.05 0.30 0.000 
21.083 0.000 0.20 0.05 0.30 0.000 
21.185 0.000 0.20 0.05 0.29 0.000 
21.287 0.000 0.20 0.05 0.29 0.000 
21.388 0.000 0.20 0.05 0.29 0.000 
21.490 0.000 0.20 0.05 0.29 0.000 
21.592 0.000 0.19 0.05 0.28 0.000 
21.693 0.000 0.19 0.05 0.28 0.000 
21.795 0.000 0.19 0.05 0.28 0.000 
21.897 0.000 0 . 19 0.04 0.28 0.000 
21.998 0.000 0.19 0.04 0.27 0.000 
22.100 0.000 0.19 0.04 0.27 0.000 
22.202 0.000 0.18 0.04 0.27 0.000 
22.303 0.000 0.18 0.04 0.27 0.000 
22.405 0.000 0.18 0.04 0.26 0.000 
22.507 0.000 0.18 0.04 0.26 0.000 
22.608 0.000 0.18 0.04 0.26 0.000 
22.710 0.000 0.18 0.04 0.26 0.000 
22.812 0.000 0.18 0.04 0.26 0.000 
22.913 0.000 0.17 0.04 0.25 0.000 
23.015 0.000 0.17 0.04 0.25 0.000 
23.117 0.000 0 . 17 0.04 0.25 0.000 
23.218 0.000 0.17 0.04 0.25 0.000 
23.320 0.000 0.17 0.04 0.25 0 . 000 
23.422 0.000 0.17 0.04 0.25 0.000 
23.523 0.000 0.17 0.04 0.24 0.000 
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23.625 0 . 000 0 . 17 0 . 04 0 . 24 0.000 
23 . 727 0 . 000 0 . 17 0 . 04 0 . 24 0 . 000 
23.828 0 . 000 0 . 16 0 . 04 0 . 24 0.000 
23.930 0 . 000 0 . 16 0 . 04 0 . 24 0.000 
24.032 0 . 000 0 . 16 0 . 04 0 . 24 0.000 
24.133 0.000 0.00 0.00 0 . 12 0 . 000 
24.235 0 . 000 0 . 00 0 . 00 0 . 00 0.000 

----------------- -----------------------------------------------------------
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JOB #3635 - S.E. CORNER OF EUCLID AVE & EUCALYPTUS AVE, ONTARIO 

Elevation 

659.77 

660.00 

660.20 

660.40 

660.60 

660.80 

661.00 

661 .20 

661.40 

DETENTION IN BUIDLING 7 TRUCK YARD (NODE 111) 

Depth 

(feet) 

0.00 

0.23 

0.43 

0.63 

0.83 

1.03 

1.23 

1.43 

1.63 

Area Volume I: Volume I: Volume a Discharge 

(sq. ft.) (c.f.) (c.f.) 

0 
17 17 

150 
126 143 

1110 
402 545 

2910 
775 1320 

4840 
1259 2579 

7750 
1944 4523 

11690 
2868 7391 

16990 
3934 11325 

22350 

'titl\LVl"'-l~ T ""TR.!A..tx:....... "l~ 

Q.100 (1<1\1". ~E-"1t1oD)-==- I\•\ Cf-S 

(ac-ft) (cfs) 

0.00 2.9 

0.00 3.2 

0.01 3.4 

0.03 3.6 

0.06 3.8 

0.10 3.9 

0.17 4.1 

0.26 4.3 

G...,00("t>1q,t..Hi'\~E..') ::-l\-.C> U-$ 
-PE..P"Hi :. I. -Sb f-i 
( (,,fo\,1~ W.$.E:") 

O~,flc.t... E,.Q'"'-A"T,o~; Q.,:=· o.6~ ARE.A ~J ~~-\\-*\--\ L L H.="Du>i:1--l-+ t,oon­
CRoSS-s~c.,:10-..\ A.R£A OF- lo" -p1SC-H~~--f\f'£_ 
;::; ~- ll\:-Jt( ~/l c....f'"r.)'2... 
=- OS~Ft'l... 

Q..,~- A, €-\..£'1'\"'(,o"\ bbl.OD ("1:>U'"TI-\ :::.1,'2..~n f){2._ \-\ =2..'2-"°½~) 
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BLDG7 

**************************************************************************** 
SMALL AREA UNIT HYDROGRAPH MODEL 

:::::..:::::=·::::-:: :-:::-:-:==========--==- -====---==:::;·;:;;::=== · C = · :-======-====·=-====:.-_ ::::== 

(C) Copyright 1989-2016 Advanced Engineering Software (aes) 
Ver. 23.0 Release Date : 07/01/2016 License ID 1435 

Analysis prepared by : 

*************************************•************************************** 

Problem Descriptions : 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
100-YEAR DETENTION IN BUILDING 7 TRUCK YARD (NODE 111) 

RATIONAL METHOD CALIBRATION COEFFICIENT 
TOTAL CATCHMENT AREA(ACRES) = 4 . 50 
SOIL- LOSS RATE, Fm,(INCH/HR) = 0.042 
LOW LOSS FRACTION= 0.080 
TIME OF CONCENTRATION(MIN.) = 12.00 
SMALL AREA PEAK Q COMPUTED USING PEAK FLOW 
USER SPECIFIED RAINFALL VALUES ARE USED 
RETURN FREQUENCY(YEARS) = 100 

5-MINUTE POINT RAINFALL VALUE(INCHES ) 
30-MINUTE POINT RAINFALL VALUE(INCHES ) 
1-HOUR POINT RAINFALL VALUE(INCHES ) 
3-HOUR POINT RAINFALL VALUE(INCHES ) 
6-HOUR POINT RAINFALL VALUE(INCHES ) 

24-HOUR POINT RAINFALL VALUE(INCHES ) 

0.90 

RATE FORMULA 

0 . 38 
0 . 79 
1.06 
1.95 
2. 90 
5. 90 

TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET) 1. 83 
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) 0. 38 

**************************************************************************** 
TIME VOLUME Q 0. 5.0 10.0 15.0 20.0 

(HOURS) (AF) (CFS) 
---------- ---- ------ --- ------- -· --- ----- ---- ------ ---- --- -~-------- ---------

0.20 0.0039 0 .47 Q 
0 .40 0.0117 0.47 Q 
0 . 60 0.0195 0.48 Q 
0 . 80 0.0274 0.48 Q 
1.00 0.0353 0.48 Q 
1.20 0. 0433 0.48 Q 
1.40 0.0514 0.49 Q 
1.60 0.0595 0 .49 Q 
1.80 0.0676 0.50 Q 
2 .00 0.0758 0.50 Q 
2. 20 0.0841 0.50 .Q 
2. 40 0.0924 0.50 .Q 
2 . 60 0.1008 0 . 51 .Q 
2 . 80 0.1092 0 . 51 .Q 
3 . 00 0.1177 0.52 .Q 
3 . 20 0.1263 0.52 .Q 
3 .40 0.1349 0.52 .Q 
3.60 0.1436 0.53 .Q 
3 . 80 0.1523 0.53 .Q 
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4.00 0.1612 0.54 .Q 
4.20 0.1701 0.54 .Q 
4.40 0.1790 0.54 .Q 
4.60 0.1881 0.55 .Q 
4.80 0.1972 0.55 .Q 
5.00 0.2064 0.56 .Q 
5.20 0.2157 0.56 .Q 
5.40 0.2251 0.57 .Q 
5.60 0.2345 0.57 .Q 
5.80 0.2441 0.58 .Q 
6.00 0.2537 0.58 .Q 
6.20 0.2634 0.59 .Q 
6.40 0.2732 0.60 .Q 
6.60 0.2832 0.60 .Q 
6.80 0.2932 0.61 .Q 
7.00 0.3033 0.62 .Q 
7.20 0.3135 0.62 .Q 
7.40 0.3239 0.63 .Q 
7.60 0.3343 0.64 .Q 
7.80 0.3449 0.65 .Q 
8.00 0.3556 0.65 .Q 
8.20 0.3665 0.66 .Q 
8.40 0.3774 0.67 .Q 
8.60 0.3885 0.68 .Q 
8.80 0.3998 0.68 .Q 
9.00 0.4112 0.70 .Q 
9.20 0.4227 0.70 .Q 
9.40 0.4345 0.72 .Q 
9.60 0.4463 0.72 .Q 
9.80 0.4584 0.74 .Q 

10.00 0.4707 0.75 .Q 
10.20 0.4831 0.76 .Q 
10.40 0.4958 0.77 .Q 
10.60 0.5086 0.79 .Q 
10.80 0.5217 0.80 .Q 
11.00 0.5351 0.82 .Q 
11.20 0.5487 0.83 .Q 
11.40 0.5625 0.85 .Q 
11.60 0.5767 0.86 .Q 
11.80 0.5911 0.89 .Q 
12.00 0.6059 0.90 .Q 
12.20 0.6219 1.04 Q 
12.40 0.6392 1.05 Q 
12.60 0.6569 1.09 Q 
12.80 0.6751 1.11 Q 
13.00 0.6937 1.14 Q 
13.20 0.7128 1.17 Q 
13.40 0.7324 1.21 Q 
13.60 0.7527 1.24 Q 
13.80 0.7737 1.30 Q 
14.00 0 . 7954 1.33 Q 
14.20 0.8177 1.36 Q 
14.40 0.8406 1.41 Q 
14.60 0.8647 1.51 Q 
14.80 0.8903 1.58 Q 
15.00 0.9176 1. 73 Q 
15.20 0.9470 1.83 Q 
15.40 0.9796 2.11 Q 
15.60 1.0118 1. 78 Q 
15.80 1.0473 2.51 Q 
16.00 1.0964 3.43 Q 
16.20 1.2143 10 . 83 .Q 
16.40 1.3210 2 . 07 Q 
16 . 60 1.3542 1.95 Q 
16.80 1.3840 1.65 Q 
17.00 1.4096 1.46 Q 
17.20 1.4330 1.37 Q 
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17.40 1.4547 1.27 Q 
17.60 1.4750 1.19 Q 
17.80 1.4942 1.12 Q 
18.00 1.5123 1.07 Q 
18.20 1.5287 0.92 .Q 
18.40 1.5435 0.87 .Q 
18.60 1.5577 0.84 .Q 
18.80 1.5713 0.81 .Q 
19.00 1.5844 0.78 .Q 
19.20 1.5970 0.75 .Q 
19.40 1.6093 0.73 .Q 
19.60 1.6212 0.71 .Q 
19.80 1.6327 0.69 .Q 
20.00 1.6440 0.67 .Q 
20.20 1.6549 0.66 .Q 
20.40 1.6657 0.64 .Q 
20.60 1.6761 0.63 .Q 
20.80 1.6863 0.61 .Q 
21.00 1.6964 0.60 .Q 
21.20 1.7062 0.59 .Q 
21.40 1. 7158 0 . 58 .Q 
21.60 1.7253 0.57 .Q 
21.80 1. 7346 0.56 .Q 
22.00 1.7437 0.55 .Q 
22.20 1.7527 0.54 .Q 
22.40 1.7615 0.53 .Q 
22.60 1.7702 0.52 .Q 
22.80 1.7787 0 . 51 .Q 
23.00 1. 7872 0.51 .Q 
23.20 1. 7955 0.50 Q 
23.40 1.8037 0.49 Q 
23.60 1.8118 0.49 Q 
23.80 1.8198 0.48 Q 
24.00 1.8277 0.47 Q 
24.20 1.8316 0.00 Q 

---------- ------------------ ---- -- ------------------------------------------
TIME DURATION(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% 

Problem Descriptions: 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 

Duration 
(minutes) 

1440. 0 
324.0 
36.0 
24.0 
12 .0 
12 .0 
12.0 
12 . 0 
12 . 0 
12 . 0 

100-YEAR DETENTION IN BUILDING 7 TRUCK YARD (NODE 111) 

r--===·===-=::::=--=-=====.::=: -- ====-==---===-======-====::=:::::..::..:t= -=-::::ic:--=:::======-=·. ==-==-=--=.-=.== 
FLOW-THROUGH DETENTION BASIN MODEL 

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 
CONSTANT HYDROGRAPH TIME UNIT(MINUTES) = 12.000 
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DEAD STORAGE(AF) = 0.00 
SPECIFIED DEAD STORAGE(AF) FILLED= 0.00 
ASSUMED INITIAL DEPTH(FEET) IN STORAGE BASIN= 0.00 

INFLOW 
I 
I 
I 
V _effective depth 

I (and volume) 
I I I I 
I detention l I .... V . .. . .. . .... . . 
I basin <-·>I outflow 
I I l••·······- -

I 
V 

OUTFLOW 

1 I \ 
I storage I basin outlet 

DEPTH -VS.-STORAGE AND DEPTH·VS.-DISCHARGE INFORMATION: 
TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES= 9 
*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE OUTFLOW * 
* (FEET) (ACRE - FEET) (CFS) ** (FEET) (ACRE-FEET) 
* 0.000 0.000 0.000** 0.230 0 . 001 
* 0.430 0.003 3.200** 0.630 0 . 010 
* 0.830 0 . 030 3.600** 1.030 0.060 
* 1.230 0.100 3.900** 1.430 0 .170 
* 1.630 0.260 4.300** 

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES: 
INTERVAL DEPTH {S -O*DT/2} {S+O*DT/2} 

NUMBER (FEET) (ACRE-FEET) (ACRE-FEET) 
l 0.00 0.00000 0.00000 
2 0.23 -0.02297 0.02497 
3 0.43 - 0.0234S 0.02945 
4 0.63 -0 .01810 0.03810 
5 0.83 0.00025 0.05975 
6 1 . 03 0.02860 0.09140 
7 1.23 0.06777 0.13223 
8 1.43 0.13612 0.20388 
9 1.63 0.22446 0.29554 

WHERE S=STORAGE(AF);O=OUTFLOW(AF/MIN.);DT=UNIT INTERVAL(MIN.) 

DETENTION BASIN ROUTING RESULTS: 

(CFS) * 
2.900* 
3.400* 
3.800* 
4.100* 

NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES 
OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE 
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL. 

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE 
(HRS) FILLED(AF) (CFS) DEPTH(FT) (CFS) VOLUME(AF) 

------------------------ -- --- ------------------------------------------· ----
0.200 0 .000 0.47 0.07 0.45 0 . 000 
0.400 0 .000 0 .47 0 . 07 0.90 0 . 000 
0.600 0 . 000 0 .48 0 .07 0.91 0.000 
0.800 0. 000 0 .48 0 .07 0.92 0.000 
1.000 0.000 0 .48 0 . 07 0.92 0.000 
1.200 0 .000 0 .48 0.07 0.93 0.000 
1.400 0. 000 0 . 49 0 . 07 0.93 0.000 
1.600 0. 000 0 .49 0.07 0.94 0.000 
1.800 0. 000 0 . 50 0 . 08 0.95 0.000 
2 . 000 0.000 0.50 0 . 08 0.95 0.000 
2.200 0 .000 0 . 50 0 .08 0.96 0.000 
2.400 0 .000 0 . 50 0 .08 0.97 0.000 
2.600 0 . 000 0 . 51 0 . 08 0.97 0.000 
2.800 0 . 000 0 . 51 0 . 08 0.98 0.000 
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3.000 0 .000 0.52 0. 08 0 .99 0.000 
3.200 0 .000 0.52 0. 08 0 .99 0.000 
3.400 0 .000 0.52 0. 08 1. 00 0.000 
3.600 0 .000 0.53 0. 08 1. 01 0.000 
3.800 0 .000 0.53 0. 08 1 .02 0.000 
4.000 0 .000 0.54 0. 08 1 .03 0.000 
4.200 0 .000 0.54 0. 08 1. 03 0.000 
4.400 0 .000 0.54 0. 08 1. 04 0.000 
4.600 0 .000 0.55 0. 08 1. 05 0.000 
4.800 0 .000 0.55 0. 08 1. 06 0.000 
5.000 0 .000 0.56 0. 09 1. 07 0.000 
5.200 0 .000 0.56 0. 09 1. 08 0.000 
5.400 0 .000 0.57 0. 09 1. 09 0.000 
5.600 0 .000 0.57 0. 09 1 .10 0.000 
5.800 0 .000 0.58 0. 09 1. 11 0.000 
6.000 0 .000 0.58 0. 09 1. 12 0.000 
6.200 0 .000 0.59 0. 09 1 .13 0.000 
6.400 0 .000 0.60 0. 09 1 .14 0.000 
6.600 0 .000 0.60 0. 09 1 .15 0.000 
6.800 0 .000 0.61 0. 09 1. 16 0.000 
7.000 0 .000 0.62 0. 09 1. 18 0.000 
7.200 0 .000 0.62 0. 09 1 .19 0.000 
7.400 0 .000 0.63 0. 10 1 .20 0.000 
7.600 0 .000 0.64 0. 10 1. 22 0.000 
7.800 0 .000 0.65 0. 10 1 .23 0.000 
8.000 0 .000 0.65 0. 10 1. 24 0.000 
8.200 0 .000 0.66 0. 10 1 .26 0.000 
8.400 0 .000 0.67 0. 10 1. 27 0.000 
8.600 0 .000 0.68 0. 10 1 .29 0.000 
8.800 0 .000 0.68 0. 10 1. 31 0.000 
9.000 0 .000 0.70 0. 11 1. 32 0.000 
9.200 0 .000 0.70 0. 11 1. 34 0.000 
9.400 0 .000 0.72 0. 11 1. 36 0.000 
9.600 0 .000 0.72 0. 11 1. 38 0.000 
9.800 0 .000 0.74 0. 11 1. 40 0.000 

10.000 0 .000 0.75 0. 11 1. 42 0.000 
10.200 0 .000 0.76 0. 12 1. 45 0.001 
10.400 0 .000 0.77 0. 12 1. 47 0.001 
10.600 0 .000 0.79 0. 12 1. 50 0.001 
10.800 0 .000 0.80 0. 12 1. 52 0.001 
11.000 0 .000 0.82 0. 12 1 .55 0.001 
11.200 0 .000 0.83 0. 13 1. 58 0.001 
11.400 0 .000 0.85 0. 13 1 .61 0.001 
11.600 0 .000 0.86 0. 13 1. 64 0.001 
11.800 0 .000 0.89 0. 14 1. 68 0.001 
12.000 0 .000 0.90 0. 14 1. 72 0.001 
12.200 0 .000 1.04 0. 16 1. 86 0.001 
12.400 0 .000 1.05 0. 16 2 .01 0.001 
12.600 0 .000 1.09 0. 17 2 .06 0.001 
12.800 0 .000 1.11 0. 17 2.10 0.001 
13.000 0 .000 1.14 0. 17 2.16 0.001 
13.200 0 .000 1.17 0. 18 2 .22 0.001 
13.400 0 .000 1.21 0. 18 2 .28 0.001 
13.600 0 .000 1.24 0. 19 2 .35 0.001 
13.800 0 .000 1.30 0. 20 2 .44 0.001 
14.000 0 .000 1.33 0. 20 2 .52 0.001 
14.200 0 .000 1.36 0. 21 2.59 0.001 
14.400 0 .000 1.41 0. 21 2 .66 0.001 
14.600 0 .000 1.51 0. 23 2 .80 0.001 
14.800 0 .000 1.58 0. 28 2 .94 0.001 
15.000 0 .000 1.73 0. 39 3.06 0.003 
15.200 0 .000 1.83 0. 45 3 .18 0.004 
15.400 0 .000 2.11 0. 56 3 .27 0.007 
15.600 0 .000 1. 78 0. 43 3 .26 0.003 
15.800 0 .000 2.51 0. 66 3 .32 0.013 
16.000 0 .000 3.43 0.80 3 .50 0.027 t :') I+ 
16.200 0 .000 10.83 ~ ~ ~ 100 '1:>1S<:..\-lt\lc.G.E = .0 Cf$ 

"t>E?'H·l -:::. I. '2.::.b fi . 
~ age 5 \JoLu.""-L=-0.\~~ AC.: f1 
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16.400 0.000 2.07 1.27 3.99 0.114 
16.600 0.000 1.95 1.14 3.90 0.082 
16.800 0.000 1.65 0.94 3.78 0.047 
17.000 0.000 1.46 0.65 3.56 0.012 
17.200 0.000 1.37 0.21 3.02 0.001 
17.400 0.000 1.27 0.19 2.53 0.001 
17.600 0.000 1.19 0.18 2.36 0.001 
17.800 0.000 1.12 0.17 2.22 0.001 
18.000 0.000 1.07 0.16 2.11 0.001 
18.200 0.000 0.92 0.14 1.91 0.001 
18.400 0.000 0.87 0.13 1.72 0.001 
18.600 0.000 0.84 0.13 1.64 0.001 
18.800 0.000 0.81 0.12 1.58 0.001 
19.000 0.000 0.78 0.12 1.52 0.001 
19.200 0.000 0.75 0.11 1.47 0.000 
19.400 0.000 0.73 0.11 1.42 0.000 
19.600 0.000 0.71 0.11 1.38 0.000 
19.800 0.000 0.69 0.11 1.34 0.000 
20.000 0.000 0.67 0.10 1.31 0.000 
20.200 0.000 0.66 0.10 1.27 0.000 
20.400 0.000 0.64 0.10 1.24 0.000 
20.600 0.000 0.63 0.10 1.22 0.000 
20.800 0.000 0.61 0.09 1.19 0.000 
21.000 0.000 0 . 60 0.09 1.16 0.000 
21.200 0.000 0 . 59 0.09 1.14 0 . 000 
21.400 0.000 0.58 0.09 1.12 0.000 
21.600 0.000 0.57 0.09 1.10 0.000 
21.800 0.000 0.56 0.08 1.08 0.000 
22.000 0.000 0.55 0.08 1.06 0.000 
22.200 0.000 0.54 0.08 1.04 0.000 
22.400 0.000 0.53 0.08 1.03 0.000 
22.600 0.000 0.52 0.08 1.01 0.000 
22.800 0.000 0.51 0.08 0.99 0.000 
23.000 0.000 0.51 0.08 0.98 0.000 
23.200 0.000 0.50 0.08 0.97 0.000 
23.400 0.000 0.49 0.08 0.95 0.000 
23.600 0.000 0.49 0.07 0.94 0.000 
23.800 0.000 0.48 0.07 0.93 0.000 
24.000 0.000 0.47 0.07 0.92 0.000 
24.200 0.000 0.00 0.00 0.46 0.000 
24.400 0.000 0.00 0.00 0.00 0.000 

-- -- --------- --------------- ----------------------- ----- --------------------
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JOB #3635 - S.E. CORNER OF EUCLID AVE & EUCALYPTUS AVE, ONTARIO 
DETENTION IN BUIDLING 8 TRUCK YARD (NODE 101) 

Elevation Depth Area Volume I: Volume I: Volume Q Discharge 

(feet) 

661.15 0.00 

661.40 0.25 

661.60 0.45 

661.80 0.65 

662.00 0.85 

662.20 1.05 

662.40 1.25 

662.60 1.45 

662.75 1.60 

(sq. ft.) (c.f.) (c.f.) 

0 
16 16 

130 
90 106 

770 
271 377 

1940 
562 939 

3680 
1048 1987 

6800 
1518 3505 

8380 
1999 5504 

11610 
1921 7425 

14000 

~\\..\Lt:>1N.C, ~ "TR.._v,q:: ... 'lAR-D 

&\01:l_Rf•ff, iN.,e::t\-i.ci''S>; = Cl..4: ~ 

(ac-ft) (cfs) 

0.00 3.0 

0.00 3.2 

0.01 3.4 

0.02 3.6 

0.05 3.8 

0.08 4.0 

0.13 4.2 

0.17 4.3 

-~">-
G..100~ \$t.HC\ ~ =->~ 4- .\Cf$ 

\:2:,%rl'.Po 1"\:w~c, l:'.Pi'\ 
( &!o'2.. . ~ w.~. . 

oR.., A.CE.... E.-&..UJ\, ,~ ~ -:. Q_ = o. b-lc Pl;R. • J ~Lt-. i'.. \-\ L L l-\- 1)€P'tH-i-- 1.oof"'"( 

ce.o'>S-<;~c.,,01'\ AR£tl. of- co" "t>1SC-HA:~,£. P1PE... 
= ~-\1\-;c l'5/Q_f·f)""2... 
= O.S'5 f'"(~ 
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Gt(: I'S, -~ =>-== o,b-JE o.ss~J b4-.'-\-4<- l.4,t;; =- ~.1c~s. ----~ 



BLDG8 

***•********************•*************************************************** 
SMALL AREA UNIT HYDROGRAPH MODEL 

====:.====----====-===-=: ~ :=J...."'7"':=-=-=-='=-=-=========-----===:.=--=.===~~ 
(C) Copyright 1989-2016 Advanced Engineering Software (aes) 

Ver. 23.0 Release Date: 07/01/2016 License ID 1435 

Analysis prepared by : 

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

Problem Descriptions: 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 
100-YEAR DETENTION IN BUILDING 8 TRUCK YARD (NODE 101) 

RATIONAL METHOD CALIBRATION COEF FICIENT 0.90 
TOTAL CATCHMENT AREA(ACRES) = 3.70 
SOIL-LOSS RATE, Fm,(INCH/HR) = 0.042 
LOW LOSS FRACTION= 0.080 
TIME OF CONCENTRATION(MIN.) = 11.50 
SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 
USER SPECIFIED RAINFALL VALUES ARE USED 
RETURN FREQUENCY(YEARS) = 100 

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

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

24-HOUR POINT RAINFALL VALUE(INCHES ) 

0 . 38 
0.79 
1.06 
1.95 
2.90 
5.90 

TOTAL CATCHMENT RUNOFF VOLUME(ACRE-FEET) 1 . 51 
TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) 0 . 31 

**************************************************************************** 
TIME 

(HOURS) 

0 .09 
0 . 28 
0 .47 
0 . 67 
0 . 86 
1 .05 
1 . 24 
1.43 
1.62 
1.82 
2 . 01 
2. 20 
2 . 39 
2 . 58 
2. 78 
2. 97 
3.16 
3. 35 
3. 54 

VOLUME 
(AF) 

0.0015 
0.0076 
0.0137 
0.0199 
0.0262 
0.0324 
0 . 0387 
0.0451 
0.0515 
0.0579 
0.0643 
0.0709 
0.0774 
0.0840 
0.0907 
0 . 0973 
0.1041 
0.1109 
0.1177 

Q 0. 
(CFS) 

0.39 .Q 
0.39 . Q 
0.39 .Q 
0.39 .Q 
0.39 .Q 
0.40 .Q 
0.40 .Q 
0 .40 .Q 
0.40 .Q 
0.41 .Q 
0.41 .Q 
0.41 .Q 
0.42 .Q 
0.42 .Q 
0.42 .Q 
0 .42 .Q 
0.43 .Q 
0.43 .Q 
0.43 .Q 

2.5 5.0 7.5 10.0 
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3.73 0.1246 0.44 . Q 
3.92 0.1315 0.44 . Q 
4.12 0.1385 0.44 . Q 
4.31 0.1456 0.45 . Q 
4.50 0.1527 0.45 . Q 
4.69 0.1598 0.45 . Q 
4.88 0.1671 0.46 . Q 
5.07 0.1743 0.46 . Q 
5.27 0.1817 0.46 . Q 
5.46 0.1891 0.47 . Q 
5.65 0.1966 0.47 . Q 
5.84 0.2041 0.48 . Q 
6.03 0.2117 0.48 . Q 
6.22 0.2194 0.49 . Q 
6.42 0.2271 0.49 . Q 
6.61 0.2349 0.50 . Q 
6.80 0.2428 0.50 Q 
6.99 0.2508 0.51 Q 
7.18 0.2589 0.51 Q 
7.38 0.2670 0.52 Q 
7.57 0.2753 0.52 Q 
7.76 0.2836 0.53 Q 
7.95 0.2920 0.53 Q 
8.14 0.3005 0.54 Q 
8.33 0.3091 0.55 Q 
8.52 0 . 3178 0.55 Q 
8.72 0 . 3267 0.56 Q 
8.91 0 . 3356 0.57 Q 
9.10 0 . 3446 0.57 Q 
9.29 0 . 3538 0.58 Q 
9.48 0 . 3631 0.59 Q 
9.68 0 . 3725 0.60 Q 
9.87 0 . 3821 0.61 Q 

10.06 0 . 3918 0.62 Q 
10.25 0 .4017 0.63 Q 
10.44 0 . 4117 0.64 Q 
10.63 0 .4219 0.65 Q 
10.82 0 .4322 0.66 Q 
11.02 0.4428 0.67 Q 
11.21 0 .4535 0.69 Q 
11.40 0.4644 0.69 Q 
11.59 0.4756 0.71 Q 
11.78 0 . 4870 0.72 Q 
11.98 0 .4986 0.74 Q 
12.17 0 . 5107 0.78 Q 
12.36 0 . 5238 0.87 Q 
12.55 0 . 5377 0.88 Q 
12.74 0 . 5519 0.91 Q 
12.93 0 . 5664 0.93 Q 
13.12 0 . 5813 0.96 Q 
13.32 0.5967 0.98 Q 
13.51 0 . 6124 1.02 Q 
13. 70 0 . 6287 1.04 Q 
13.89 0 . 6455 1.09 Q 
14.08 0 . 6630 1.11 Q 
14.27 0 . 6809 1.14 Q 
14.47 0 . 6993 1.18 Q 
14.66 0 . 7186 1.27 Q 
14.85 0 . 7391 1.32 Q 
15.04 0 . 7611 1.45 Q 
15.23 0 . 7847 1.53 Q 
15.43 0 . 8101 1.67 Q 
15.62 0 . 8353 1.50 Q 
15.81 0 . 8639 2.11 Q 
16.00 0 . 9036 2.90 . Q 
16.19 0 . 9989 9.14 Q 

16.38 1 . 0851 1.75 Q 
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16.58 1.1119 1.64 Q 
16.77 1.1358 1.38 Q 
16.96 1.1564 1.22 Q 
17.15 1.1750 1.12 Q 
17.34 1.1923 1.06 Q 
17.53 1.2086 1.00 Q 
17.73 1.2239 0.94 Q 
17.92 1.2385 0.90 Q 
18.11 1.2524 0.86 Q 
18.30 1.2650 0.73 Q 
18.49 1.2764 0.70 Q 
18.68 1.2873 0.68 Q 
18.88 1.2978 0.65 Q 
19.07 1.3080 0.63 Q 
19.26 1.3179 0.61 Q 
19.45 1.3275 0.60 Q 
19.64 1.3368 0.58 Q 
19.83 1.3458 0.56 Q 
20.02 1.3546 0.55 Q 
20.22 1.3632 0 . 54 Q 
20.41 1.3717 0.53 Q 
20.60 1.3799 0.51 Q 
20.79 1.3880 0.50 Q 
20.98 1.3959 0.49 .Q 
21.17 1.4036 0.48 .Q 
21.37 1.4112 0.48 .Q 
21.56 1.4187 0 . 47 .Q 
21. 75 1.4260 0.46 .Q 
21.94 1.4332 0.45 .Q 
22.13 1 . 4403 0.44 .Q 
22.33 1 . 4473 0.44 .Q 
22.52 1 . 4542 0.43 .Q 
22.71 1.4610 0.43 .Q 
22.90 1.4677 0.42 .Q 
23.09 1.4743 0.41 .Q 
23.28 1.4808 0.41 .Q 
23.48 1.4872 0.40 .Q 
23 . 67 1.4936 0 . 40 .Q 
23.86 1.4999 0.39 .Q 
24.05 1 . 5060 0.39 .Q 
24.24 1 . 5091 0.00 Q 

--------- -··----------------------------------------------------------------
TIME DURATION(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% 

Problem Descriptions: 
JOB #3635 EUCLID & EUCALYPTUS, ONTARIO 

Duration 
(minutes) 

1449 . 0 
299 .0 

34 .5 
23 .0 
11. 5 
11. 5 
11 . 5 
11. 5 
11 . 5 
11 . 5 

100-YEAR DETENTION IN BUILDING 8 TRUCK YARD (NODE 101) 
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==-=·==-===-== -=·= == 
FLOW-THROUGH DETENTION BASIN MODEL 

SPECIFIED BASIN CONDITIONS ARE AS FOLLOWS: 
CONSTANT HYDROGRAPH TIME UNIT(MINUTES) 11.500 
DEAD STORAGE(AF) = 0.00 
SPECIFIED DEAD STORAGE{AF) FILLED= 0.00 
ASSUMED INITIAL DEPTH{FEET) IN STORAGE BASIN= 0.00 

INFLOW 
I 
I 
I 
V 

detention 
basin 

I 
V 

OUTFLOW 

_effective depth 
I (and volume) 

I I 
I I . . .. v ............ . 

1<-- >1 ... ... ... outflow 

I I \ 
I storage I basin outlet 

DEPTH-VS.-STORAGE AND DEPTH-VS.-DISCHARGE INFORMATION: 
TOTAL NUMBER OF BASIN DEPTH INFORMATION ENTRIES= 9 
*BASIN-DEPTH STORAGE OUTFLOW **BASIN-DEPTH STORAGE OUTFLOW * 
* {FEET) {ACRE-FEET) {CFS) ** {FEET) {ACRE - FEET) 
* 0.000 0.000 0.000** 0.250 0.001 
• 0.450 0.003 3.200** 0.650 0.010 
* 0.850 0.020 3.600** 1.050 0.050 

1.250 0.080 4.000** 1.450 0.130 
* 1.600 0 .170 4.300** 

BASIN STORAGE, OUTFLOW AND DEPTH ROUTING VALUES : 
INTERVAL DEPTH {S-O*DT/2} {S+O*DT/2} 

NUMBER {FEET) {ACRE-FEET) {ACRE-FEET) 
1 0.00 0.00000 0.00000 
2 0.25 -0.02276 0.02476 
3 0.45 -0.02234 0.02834 
4 0.65 -0.01693 0.03693 
5 0.85 -0.00851 0.04851 
6 1.05 0.01990 0.08010 
7 1.25 0.04832 0.11168 
8 1.45 0.09674 0.16326 
9 1.60 0.13594 0.20406 

WHERE S=STORAGE{AF);O=OUTFLOW{AF/MIN.);DT=UNIT INTERVAL(MIN.) 

DETENTION BASIN ROUTING RESULTS: 

{CFS) * 
3.000* 
3.400* 
3.800* 
4.200* 

NOTE: COMPUTED BASIN DEPTH, OUTFLOW, AND STORAGE QUANTITIES 
OCCUR AT THE GIVEN TIME. BASIN INFLOW VALUES REPRESENT THE 
AVERAGE INFLOW DURING THE RECENT HYDROGRAPH UNIT INTERVAL. 

TIME DEAD-STORAGE INFLOW EFFECTIVE OUTFLOW EFFECTIVE 
{HRS) FILLED{AF) {CFS) DEPTH{FT) {CFS) VOLUME{AF) 

0.092 0.000 0.39 0 . 06 0.37 0.000 
0.283 0 . 000 0 . 39 0. 06 0.74 0 .000 
0.475 0.000 0 . 39 0.06 0.75 0 .000 
0.667 0. 000 0 . 39 0.06 0.75 0 . 000 
0.858 0.000 0 . 39 0.06 0.75 0 .000 
1.050 0 . 000 0.40 0.06 0.76 0 .000 
1.242 0 . 000 0 .40 0 . 06 0.76 0 .000 
1.433 0.000 0.40 0.06 0.77 0.000 
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1.625 0.000 0.40 0.06 0.77 0.000 
1.817 0.000 0.41 0.07 0.78 0.000 
2.008 0.000 0.41 0.07 0.78 0.000 
2.200 0.000 0.41 0.07 0.79 0.000 
2.392 0.000 0.42 0.07 0.79 0.000 
2.583 0.000 0.42 0.07 0.80 0.000 
2.775 0.000 0.42 0.07 0.81 0.000 
2.967 0.000 0.42 0.07 0.81 0.000 
3.158 0.000 0.43 0.07 0.82 0.000 
3.350 0.000 0.43 0.07 0.82 0.000 
3.542 0.000 0.43 0.07 0.83 0.000 
3.733 0.000 0.44 0.07 0.83 0.000 
3.925 0.000 0.44 0.07 0.84 0.000 
4.117 0.000 0.44 0.07 0.85 0.000 
4.308 0.000 0.45 0.07 0.85 0.000 
4.500 0.000 0.45 0.07 0.86 0.000 
4.692 0.000 0.45 0.07 0.87 0.000 
4.883 0.000 0.46 0.07 0.87 0.000 
5.075 0.000 0.46 0.07 0.88 0.000 
5.267 0.000 0.46 0.07 0.89 0.000 
5.458 0.000 0.47 0.08 0.90 0.000 
5.650 0.000 0.47 0.08 0.90 0.000 
5.842 0.000 0.48 0.08 0.91 0.000 
6.033 0.000 0.48 0.08 0.92 0.000 
6.225 0.000 0.49 0.08 0.93 0.000 
6.417 0.000 0.49 0.08 0.94 0.000 
6.608 0.000 0.50 0.08 0.95 0.000 
6.800 0.000 0.50 0.08 0.96 0.000 
6.992 0.000 0.51 0.08 0.97 0.000 
7.183 0.000 0.51 0.08 0.98 0.000 
7.375 0.000 0.52 0.08 0.99 0.000 
7.567 0.000 0.52 0.08 1.00 0.000 
7.758 0.000 0.53 0.08 1.01 0.000 
7.950 0.000 0.53 0.09 1.02 0.000 
8.142 0.000 0.54 0.09 1.03 0.000 
8.333 0.000 0.55 0.09 1.04 0.000 
8.525 0.000 0.55 0.09 1.06 0.000 
8.717 0.000 0.56 0.09 1.07 0.000 
8.908 0.000 0.57 0.09 1.08 0.000 
9.100 0.000 0.57 0.09 1.10 0.000 
9.292 0.000 0.58 0.09 1.11 0.000 
9.483 0.000 0.59 0.09 1.13 0.000 
9.675 0.000 0.60 0.10 1.14 0.000 
9.867 0.000 0.61 0.10 1.16 0.000 

10.058 0.000 0.62 0.10 1.18 0.000 
10.250 0.000 0.63 0.10 1.19 0.000 
10.442 0.000 0.64 0.10 1.21 0.000 
10.633 0.000 0.65 0.10 1.23 0.000 
10.825 0.000 0.66 0.11 1.25 0.000 
11.017 0.000 0.67 0.11 1.28 0.000 
11.208 0.000 0.69 0.11 1.30 0.000 
11.400 0.000 0.69 0.11 1.32 0.000 
11.592 0.000 0.71 0.11 1.35 0.000 
11.783 0.000 0.72 0.12 1.38 0.000 
11.975 0.000 0.74 0.12 1.41 0.000 
12.167 0.000 0.78 0.13 1.47 0.001 
12.358 0.000 0.87 0.14 1.59 0.001 
12.550 0.000 0.88 0.14 1.68 0.001 
12.742 0.000 0.91 0.15 1. 72 0.001 
12.933 0.000 0.93 0.15 1. 76 0.001 
13.125 0.000 0.96 0.15 1.81 0.001 
13.317 0.000 0.98 0.16 1.86 0.001 
13.508 0.000 1.02 0.16 1.91 0.001 
13.700 0.000 1.04 0.17 1.97 0.001 
13.892 0.000 1.09 0.17 2.04 0.001 
14.083 0.000 1.11 0.18 2.11 0.001 
14.275 0.000 1.14 0.18 2.17 0.001 
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14.467 0.000 1.18 0 . 19 2 . 23 0 . 001 
14.658 0.000 1.27 0 . 20 2.35 0 . 001 
14.850 0.000 1.32 0 . 21 2 . 48 0 . 001 
15.042 0.000 1.45 0.23 2 . 66 0 . 001 
15.233 0.000 1.53 0 . 25 2 . 86 0 . 001 
15.425 0 . 000 1.67 0 . 35 3 . 02 0 . 002 
15.617 0 . 000 1.50 0 . 24 2 . 99 0 . 001 
15.808 0.000 2.11 0 . 57 3 . 10 0 . 007 
16.000 0.000 2.90 0.80 3 . 44 0 .018 Q 6 0 4-
16.192 0.000 9.14 ~ - loo 'i>l<;a-t-'\~E.- =- .le-fs 
16.383 0.000 1.75 "DUi:\-\. <=--\.7.,'6 r~ 
16.575 0.000 1.64 0.99 3.85 0.041 VoL\AJN\~e-0.1 l'L~C: f'\ 
16.767 0.000 1.38 0.55 3.52 0.007 
16.958 0.000 1.22 0.20 2.82 0.001 
17.150 0.000 1.12 0.18 2.25 0.001 
17.342 0.000 1.06 0.17 2.10 0.001 
17.533 0.000 1.00 0.16 1.97 0.001 
17. 725 0.000 0.94 0.15 1.86 0.001 
17.917 0.000 0.90 0.14 1. 76 0.001 
18.108 0.000 0.86 0.14 1.68 0.001 
18.300 0.000 0 . 73 0.12 1.53 0.000 
18.492 0.000 0.70 0.11 1.38 0.000 
18.683 0.000 0.68 0.11 1.33 0.000 
18.875 0.000 0.65 0.10 1.28 0.000 
19.067 0 . 000 0.63 0.10 1.23 0.000 
19.258 0.000 0.61 0.10 1.19 0.000 
19.450 0.000 0.60 0.10 1.16 0.000 
19.642 0.000 0.58 0.09 1.13 0.000 
19.833 0 . 000 0.56 0.09 1.10 0.000 
20.025 0.000 0 . 55 0.09 1.07 0.000 
20.217 0.000 0.54 0.09 1.04 0.000 
20.408 0.000 0.53 0.08 1.02 0.000 
20.600 0.000 0.51 0.08 1.00 0.000 
20.792 0.000 0.50 0.08 0.98 0.000 
20.983 0.000 0.49 0.08 0.96 0.000 
21.175 0 . 000 0.48 0.08 0.94 0.000 
21.367 0.000 0.48 0.08 0.92 0.000 
21.558 0.000 0.47 0 . 07 0.91 0.000 
21. 750 0.000 0.46 0.07 0.89 0.000 
21.942 0.000 0.45 0.07 0.87 0.000 
22.133 0.000 0.44 0.07 0.86 0.000 
22.325 0.000 0.44 0.07 0.85 0.000 
22.517 0.000 0.43 0.07 0 . 83 0.000 
22.708 0.000 0.43 0.07 0.82 0.000 
22.900 0.000 0.42 0.07 0.81 0.000 
23.092 0.000 0.41 0.07 0.80 0.000 
23.283 0.000 0.41 0.07 0.79 0.000 
23.475 0.000 0.40 0.06 0.78 0.000 
23.667 0.000 0.40 0.06 0.77 0.000 
23.858 0.000 0.39 0.06 0 . 76 0.000 
24.050 0.000 0.39 0.06 0 . 75 0.000 
24.242 0.000 0 . 00 0.00 0.37 0.000 
24.433 0.000 0.00 0.00 0.00 0.000 

---------------------------------- --------------- ---------------------------
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