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I. PURPOSE AND SCOPE 
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The purpose of this drainage analysis is to determine the 100-year storm run-off 
emanating from the on-site drainage area for the proposed LKQ Adelanto Project (Project) 
in Adelanto, California. The study will compare the existing and proposed conditions to 
determine the increase in peak storm flows due to the proposed grading and site 
improvements. 

The scope of the study includes the following: 

1. Determination of points of flow concentration and drainage areas. 

2. Determination of the 100-year storm flows based upon the proposed condition 
utilizing the Civil Design Engineering Software Program Package for San 
Bernardino County, Rational Method. 

3. Design of proposed on-site underground storm drain system. 

4. Determination of the 100-year storm volumes based upon the existing condition 
utilizing the Civil Design Engineering Software Program Package for San 
Bernardino County, Synthetic Unit Hydrograph. 

5. Determination of the 100-year storm volumes based upon the proposed condition 
utilizing the Civil Design Engineering Software Program Package for San 
Bernardino County, Synthetic Unit Hydrograph. 

6. Design of proposed on-site retention basin. 

7. Preparation of hydrology maps. 

8. Preparation of the hydrology report. 

II. PROJECT DESCRIPTION 
The proposed Project is located at 11200 Alden Road in the City of Adelanto, California. 
The site is approximately ¼ mile east of US Highway 395 and 10.4 miles west of 
Interstate 15 (See Figure 1 ). The Project proposes a building, concrete flatwork, and 
grading improvements on approximately 1.7 acres of the overall 30.7-acre project site, 
which is shown on Figure 2. 

Ill. DRAINAGE AREA OVERVIEW 
Existing Condition 
The Project site is mostly undeveloped and surrounded by vacant desert land with natural 
vegetation. There is an existing 5,500-square-foot building with adjacent pavement 
located toward the southwest comer of the site. Topographically, the site is relatively flat 
and slopes to the north at an overall gradient of less than 2 percent. Site elevations range 
from 2,802 feet above MSL in the southwest, to 2,786 feet in the northwest. Runoff 
generated from the site drains northerly via overland sheet flow. 
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Proposed Condition 
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Upon development, approximately 1. 7 acres of impervious surface will be added to the 
Project site. Runoff flows from these impervious areas will be conveyed northerly by 
overland sheet flow and a proposed underground storm drain system, and ultimately 
discharge into a proposed retention basin located along the north side of the lot. 

IV. HYDROLOGY 
Methodology 
The San Bernardino County Hydrology Manual (Reference 1) was used to develop the 
hydrological parameters for the 100-year storm event. The Rational and Unit Hydrograph 
Methods were used for the analyses. The Rational Method was used to determine the peak 
flow rates for the proposed condition, while the Unit Hydrograph Method was used to 
determine the 100-year flood volumes for the existing and proposed conditions. 
Computations were performed using the San Bernardino County module for computer 
programs developed by Civil Cadd/Civil Design Engineering Software, RSBC for 
Rational Method and UNSBC for Unit Hydrograph Method. 

Hydrology Parameters 
Hydrologic Soil Groups were determined using the soils maps provided in the San 
Bernardino County Hydrology Manual. The entire study area consists of Hydrologic Soil 
Group "C" soils (See Appendix F, Figure C-11). 

Based on the San Bernardino County Hydrology Manual 100-Year/24-Hour Isohyetal 
Map (See Appendix F, Figure B-12), the 100-year rainfall depth is 3.0 inches. 

The cover type assumed for the existing condition is barren land on "C" soils, which 
yields an AMC-2 Runoff Curve Number (RCN) of 91. Using Table C.1 of the San 
Bernardino County Hydrology Manual (See Appendix F), the equivalent AMC-3 (100-
year) RCN is 98. 

The cover types associated with the proposed condition will be concrete and building 
rooftop. Using Table 2-2a from the Urban Hydrology for Small Watersheds, Technical 
Release 55 , (See Appendix F), the RCN for concrete and other impervious surfaces is 98. 

V. STUDY FINDINGS 
Upon development, building and concrete pad areas that discharge to the proposed storm 
drain system (Areas Al and A2) will generate approximately 4.1 cfs for the 100-year 
storm event. The northwest portion of the proposed building (Area A3) will generate 
approximately 3.0 cfs for the 100-year storm event, which will discharge at ground level 
along the north side of the building via three roof drains. Finally, the loading dock (Area 
A4) will generate approximately 0.8 cfs for the 100-year storm event, which will 
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discharge to an existing exclusive storm drain system. This existing storm drain system 
discharges into an existing on-site drywell, and is separate from the storm drain system 
proposed by the Project. 

Based on the results of the Unit Hydrograph analysis, the developed Project site will 
generate approximately 316,485 cf (7.27 ac-ft) of runoff for the 100-year/24-hour storm 
event, which is approximately 52 cf more than that of the existing condition, 316,433 cf 
(7.26 ac-ft). 

VI. PROPOSED FACILITIES 
The developed site proposes an on-site underground storm drain system designed to 
accept and convey flows from a portion of the proposed improvements. The areas 
discharging to the proposed storm drain system consist of building rooftop and uncovered 
concrete slabs. These areas drain directly to catch basins located within the concrete slabs, 
aligned with the roof drain downspouts. The storm drain system will be constructed 
entirely of 12" PVC pipe with longitudinal grades ranging from 0.5% to 1. 1 %, and 
discharge to a proposed on-site retention basin. 

The proposed retention basin will be located at the downstream end of the Project site, and 
intercept flows from 100% of the developed area. The retention basin will be 
approximately 3 feet deep to accommodate the 12" PVC storm drain inlet pipe with 2 feet 
of cover. The basin will have 2: 1 side slopes and comprise approximately 6,500 sf of 
footprint area. The basin bottom will be level at 2,783 feet above MSL, with dimensions 
of approximately 2 feet wide and 450 feet long. 

The basin will be designed to retain the increased volume of runoff generated by the 
development of the Project site ( 52 cf). The overall capacity of the basin is approximately 
10,850 cf 

VII. CONCLUSIONS 
Based on the results of this study, it is concluded that implementation of the proposed 
retention basin and on-site storm drain system will provide protection of on-site facilities 
from the 100-year storm event without adversely impacting the existing downstream 
drainage conditions. 

VIII. REFERENCES 
1. San Bernardino County Hydrology Manual, August 1986. 

2. USDA Urban Hydrology for Small Watersheds, Technical Release 55 , June 1986. 
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The amended Drainage Report now includes an analysis for an additional 54.35 acres located 
north of the original 30.7-acre site (APN 460-171-04 & 05) on the north side of Alden Road. The 
new area encompasses APNs 460-161-03 , 31 , 32, and 33 . This site is enclosed by a metal screen 
fence and is bordered by Bellflower Street to the east, APN 460-161-47 (vacant parcel) to the 
north, and APNs 460-161-02 (vacant parcel) and 460-161-34 (Buddhist Meditation Center) to the 
west. The subject site remains undeveloped and has no impervious surfaces. It drains from south 
to north with an average gradient of approximately 0.60%, descending from an elevation of2786 
feet to 2778 feet above mean sea level. The area will serve as temporary storage for used vehicles, 
which will not include license plates, fuel tanks, engine oil, or transmission and brake fluids . 

The analysis for the additional 54.35 acres incorporates rational method calculations for the 100-
year storm event, evaluating both pre-development and post-development conditions to compare 
peak flow rates . The total area under consideration is now 85 .05 acres. Detailed calculations are 
provided in Appendix F, with Exhibit C illustrating the analyzed area. The calculations indicate 
that the pre-developed condition results in a flow rate of 98 .90 cfs, while the post-development 
condition shows a flow rate of 102.10 cfs. 

As detailed in Section VI of the report, the site includes a retention basin designed to manage 
increased flow rates. The basin, with a capacity of 10,850 cubic feet, is sized to mitigate the 
increased flows resulting from the building and adjacent pavement. Given that the additional area 
to the north is downstream of the existing development and its associated retention basin, which 
mitigates increased flows , the proposed use of the additional 54.35 acres is not expected to elevate 
flows exiting the site towards the downstream area (APN 460-161-47). Consequently, no 
additional basins or drainage improvements are required to maintain the existing flow conditions. 
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FIGURE 1: REGIONAL VICINITY MAP 
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FIGURE 2: LOCAL VICINITY MAP 
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FIGURE 2.1: LOCAL VICINITY MAP (AMENDED) 
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FIGURE 3: FEMA FLOOD PLAIN MAP 
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FIGURE 4: LAND USE MAP 
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San Bernardi no County Rat i ona l Hydro l ogy Program 

(Hydro l ogy Manua l Date - August 1986) 

CI VI LCADD/CI VI LDES I GN Eng i neer i ng Software, (c) 1989- 2005 Vers i on 7 . 1 
Rat i ona l Hydro l ogy Study Date : 07/14/16 

LKQ ADELANTO PROJECT 
AREA A - PROPOSED CONDITI ON 
100 - YR 
FN : APRl00 

Program Li cense Ser i a l Number 6268 

********* Hydro l ogy Study Contro l I nformat i on********** 

Rat i ona l hydro l ogy study storm event year i s 100 . 0 
Computed ra i nfa ll i ntens i ty : 
Storm year = 100 . 00 1 hour ra i nfa ll= 1 . 200 (I n . ) 
Sl ope used for ra i nfa ll i ntens i ty curve b 0 . 7000 
Soil antecedent mo i sture condi t i on (AMC) = 3 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Po i nt/Stat i on 100 . 000 to Po i nt/Stat i on 101 . 000 
**** I NITIAL AREA EVALUATI ON**** 

Soil c l ass i f i cat i on AP and SCS va l ues i nput by user 
USER I NPUT of soil data for subarea 
SCS curve number for soil (AMC 2) 98 . 00 
Ad j usted SCS curve number for AMC 3 = 99 . 60 
Pervi ous rat i o(Ap) = 0 . 0100 Max l oss rate(Fm) = 0 . 000( I n/Hr) 
I n i t i a l subarea data : 
I n i t i a l area f l ow d i stance = 427 . 000(Ft . ) 
Top (of i n i t i a l area) e l evat i on = 2800 . 300(Ft . ) 
Bottom (of i n i t i a l area) e l evat i on = 2799 . 800(Ft . ) 
Di fference i n e l evat i on = 0 . 500(Ft . ) 
Sl ope = 0 . 00117 s( %) = 0 . 12 
TC = k(0 . 277)*[ (l engthA3)/(e l evat i on change) ] A0 . 2 
I n i t i a l area t i me of concentrat i on = 12 . 047 mi n . 
Ra i nfa l l i ntens i ty = 3 . 692( I n/Hr) for a 100 . 0 year storm 
Effect i ve runoff coeffi c i ent used for area (Q=KC I A) i s C = 0 . 900 
Subarea runoff = l . 86l(CFS) 
Total i n i t i al stream area = 0 . 560(Ac . ) 
Pervi ous area fract i on = 0 . 010 
I n i t i a l area Fm va l ue = 0 . 000( I n/Hr) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Po i nt/Stat i on 101 . 000 to Po i nt/Stat i on 104 . 000 
**** PI PEFLOW TRAVEL TI ME (Program est i mated s i ze) **** 

Upstream po i nt/stat i on e l evat i on = 2796 . 300(Ft . ) 
Downstream po i nt/stat i on e l evat i on 2795 . 700(Ft . ) 
Pi pe l ength 117 . 00(Ft . ) Mann i ng ' s N = 0 . 009 
No . of p i pes = 1 Requ i red p i pe f l ow l . 86l(CFS) 
Nearest computed p i pe d i ameter 12 . 00( I n . ) 
Ca l cu l ated i ndi v i dua l p i pe f l ow l . 86l(CFS) 



Norma l f l ow depth i n p i pe = 
Fl ow top wi dth i ns i de p i pe = 
Cr i t i ca l Depth = 6 . 97( I n . ) 

6 . 04( I n . ) 
12 . 00( I n . ) 

Pi pe f l ow ve l oc i ty = 4 . 70( Ft/s) 
Trave l t i me through p i pe = 0 . 41 mi n . 
Time of concentrat i on (TC) = 12 . 46 mi n . 

+++++++ ++++++++++++++++ ++++++++++++++++ +++++++++++++++++++++++++++++++ 
Process from Po i nt/Stat i on 101 . 000 to Po i nt/Stat i on 1 04 . 000 
**** CONFLUENCE OF MAIN STREAMS**** 

The fo llowi ng data i ns i de Ma i n Stream i s li sted : 
I n Ma i n Stream number : 1 
Stream f l ow area = 0 . 560(Ac . ) 
Runoff from th i s stream l. 86 l (CFS) 
Time of concentrat i on = 12 . 46 mi n . 
Ra i nfall i ntens i ty = 3 . 606( I n/Hr) 
Area averaged l oss rate (Fm) 0 . 000 l (I n/Hr) 
Area averaged Pervi ous rat i o (Ap) = 0 . 0100 
Program i s now start i ng wi th Ma i n Stream No . 2 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Po i nt/Stat i on 1 02 . 000 to Po i nt/Stat i on 1 03 . 000 
**** I NITIAL AREA EVALUATI ON**** 

Soil c l ass i f i cat i on AP and SCS va l ues i nput by user 
USER I NPUT of soil data for subarea 
SCS curve number for soil (AMC 2) 98 . 00 
Ad j usted SCS curve number for AMC 3 = 99 . 60 
Pervi ous rat i o(Ap) = 0 . 01 00 Max l oss rate( Fm) = 0 . 000( I n/Hr) 
I n i t i a l subarea data : 
I n i t i a l area f l ow d i stance = 291. 000(Ft . ) 
Top (of i n i t i a l area) e l evat i on = 2800 . 300(Ft . ) 
Bottom (of i n i t i a l area) e l evat i on = 2799 . 600(Ft . ) 
Di fference i n e l evat i on = 0 . 700(Ft . ) 
Sl ope = 0 . 0024 1 s( %) = 0 . 24 
TC = k(0 . 277)* [ (l engthA3)/(e l evat i on change) ] A0 . 2 
I n i t i a l area t i me of concentrat i on = 8 . 948 mi n . 
Ra i nfall i ntens i ty = 4 . 546( I n/Hr) for a 100 . 0 year storm 
Effect i ve runoff coeffi c i ent used for area (Q=KC I A) i s C = 0 . 900 
Subarea runoff = 2 . 373(CFS) 
Tota l i n i t i a l stream area = 0 . 580(Ac . ) 
Pervi ous area fract i on = 0 . 01 0 
I n i t i a l area Fm va l ue = 0 . 000( I n/Hr) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Po i nt/Stat i on 1 03 . 000 to Po i nt/Stat i on 1 04 . 000 
**** PI PE FLOW TRAVEL TI ME (Program est i mated s i ze) **** 

Upstream po i nt/stat i on e l evat i on = 2795 . 900(Ft . ) 
Downstream po i nt/stat i on e l evat i on 2795 . 700(Ft . ) 
Pi pe l ength 1 5 . 00(Ft . ) Mann i ng ' s N = 0 . 009 
No . of p i pes = 1 Requ i red p i pe f l ow 2 . 373(CFS) 
Nearest computed p i pe d i ameter 9 . 00( I n . ) 
Ca l cu l ated i ndi v i dua l p i pe f l ow 2 . 373(CFS) 
Norma l f l ow depth i n p i pe = 6 . 43( I n . ) 
Fl ow top wi dth i ns i de p i pe = 8 .1 3( I n . ) 
Cr i t i ca l Depth = 8 .1 9( I n . ) 
Pi pe f l ow ve l oc i ty = 7 . 02(Ft/s) 
Trave l t i me through p i pe = 0 . 04 mi n . 



Time of concentrat i on (TC) 8 . 98 mi n . 

+++++++ ++++++++++++++++ ++++++++++++++++ +++++++++++++++++++++++++++++++ 
Process from Po i nt/Stat i on 103 . 000 to Po i nt/Stat i on 1 04 . 000 
**** CONFLUENCE OF MAIN STREAMS**** 

The fo llowi ng data i ns i de Ma i n Stream i s li sted : 
I n Ma i n Stream number : 2 
Stream f l ow area = 0 . 580(Ac . ) 
Runoff from th i s stream 2 . 373(CFS) 
Time of concentrat i on = 8 . 98 mi n . 
Ra i nfall i ntens i ty = 4 . 534( I n/Hr) 
Area averaged l oss rate (Fm) 0 . 000 l (I n/Hr) 
Area averaged Pervi ous rat i o (Ap) = 0 . 0100 
Summary of stream data : 

Stream Fl ow rate Area TC Fm 
No . (CFS) (Ac . ) (mi n) ( I n/Hr) 

1 1. 86 0 . 560 12 . 46 0 . 000 
2 2 . 37 0 . 580 8 . 98 0 . 000 
Qmax( l ) = 

1. 000 * 1. 000 * 1. 861 ) + 
0 . 795 * 1. 000 * 2 . 373) + 

Qmax(2) 
1. 257 * 0 . 72 1 * 1. 861 ) + 
1. 000 * 1. 000 * 2 . 373) + 

Tota l of 2 ma i n streams to conf l uence : 
Fl ow rates before confl uence po i nt : 

2 . 86 1 3 . 373 

Ra i nfall I ntens i ty 
(I n/Hr) 

3 . 606 
4 . 534 

3 . 748 

4 . 060 

Max i mum f l ow rates at confl uence us i ng above data : 
3 . 748 4 . 060 

Area of streams before conf l uence : 
0 . 560 0 . 580 

Effect i ve area va l ues after confl uence : 
1 .1 40 0 . 984 

Resu l ts of conf l uence : 
Tota l f l ow rate = 4 . 060(CFS) 
Time of concentrat i on = 8 . 984 mi n . 
Effect i ve stream area after confl uence 
Study area average Pervi ous fract i on(Ap) 
Study area average soil l oss rate(Fm) 
Study area tota l= 1.1 4(Ac . ) 

0 . 984 (Ac . ) 
0 . 010 

0 . 000( I n/Hr) 

+++++++ ++++++++++++++++ ++++++++++++++++ +++++++++++++++++++++++++++++++ 
Process from Po i nt/Stat i on 104 . 000 to Po i nt/Stat i on 1 05 . 000 
**** PI PEFLOW TRAVEL TI ME (Program est i mated s i ze) **** 

Upstream po i nt/stat i on e l evat i on = 2795 . 700(Ft . ) 
Downstream po i nt/stat i on e l evat i on 2783 . 000(Ft . ) 
Pi pe l ength 11 97 . 00(Ft . ) Mann i ng ' s N = 0 . 009 
No . of p i pes = 1 Requ i red p i pe f l ow 4 . 060(CFS) 
Nearest computed p i pe d i ameter 12 . 00( I n . ) 
Ca l cu l ated i ndi v i dua l p i pe f l ow 4 . 060(CFS) 
Norma l f l ow depth i n p i pe = 7 . 86( I n . ) 
Fl ow top wi dth i ns i de p i pe = 11 . 41( I n . ) 
Cr i t i ca l Depth = 10 . 23( I n . ) 



Pi pe f l ow ve l oc i ty = 
Trave l t i me through p i pe 

7 . 44( Ft /s) 
2 . 68 mi n . 

Time of concentrat i on (TC) = 11. 67 mi n . 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Po i nt/Stat i on 1 04 . 000 to Po i nt/Stat i on 1 05 . 000 
**** CONFLUENCE OF MA I N STREAMS**** 

The fo llowi ng data i ns i de Ma i n Stream i s li sted : 
I n Ma i n Stream number : 1 
Stream f l ow area = 0 . 984(Ac . ) 
Runoff from th i s stream 4 . 060(CFS) 
Time of concentrat i on = 11. 67 mi n . 
Ra i nfall i ntens i ty = 3 . 776( I n/Hr) 
Area averaged l oss rate (Fm) 0 . 000 l (I n/Hr) 
Area averaged Pervi ous r at i o (Ap) = 0 . 0100 
Summary of stream data : 

Stream Fl ow rate Area 
No . (CFS) (Ac . ) 

TC Fm 
(mi n) ( I n/Hr) 

Ra i nfall I ntens i ty 
(I n/Hr) 

1 4 . 06 0 . 984 
Qmax( l ) = 

1. 000 * 

11. 67 

1. 000 * 

0 . 000 

4 . 060) + 

Tota l of 1 ma i n streams to conf l uence : 
Flow rates before confl uence po i nt : 

5. 060 

3 . 776 

4 . 060 

Max i mum f l ow rates at confl uence us i ng above data : 
4 . 060 

Area of streams befor e conf l uence : 
0 . 984 

Effect i ve area va l ues after confl uence : 
0 . 984 

Resu l ts of conf l uence : 
Tota l f l ow rate = 4 . 060(CFS) 
Time of concentrat i on = 11. 667 mi n . 
Effect i ve stream area after confl uence 
Study a r ea average Pervi ous fract i on(Ap) 
Study area average soil l oss rate( Fm) 

0 . 984 (Ac . ) 
0 . 010 

0 . 000( I n/Hr) 
Study area tota l= 0 . 98(Ac . ) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Po i nt/Stat i on 200 . 000 to Po i nt/Stat i on 201. 000 
**** I NITIAL AREA EVALUATI ON**** 

Soil c l ass i f i cat i on AP and SCS va l ues i nput by user 
USER I NPUT of soil data for subarea 
SCS curve number for soil (AMC 2) 98 . 00 
Ad j usted SCS curve number for AMC 3 = 99 . 60 
Pervi ous rat i o(Ap) = 0 . 01 00 Max l oss rate( Fm) = 
I n i t i a l subarea data : 
I n i t i a l area f l ow d i stance = 87 . 000( Ft . ) 
Top (of i n i t i a l area) e l evat i on 2800 . 300( Ft . ) 
Bottom (of i n i t i a l area) e l evat i on = 2796 .5 00( Ft . ) 
Di fference i n e l evat i on = 3 . 800( Ft . ) 
Sl ope = 0 . 04368 s( %) = 4 . 37 
TC = k (0 . 277)* [ (l engthA3)/(e l evat i on change) ] A0 . 2 

0 . 000( I n/Hr) 



I n i t i a l area t i me of concentrat i on = 3 . 092 mi n . 
Ra i nfall i ntens i ty = 9 . 567( I n/Hr) for a 100 . 0 year storm 
Effect i ve runoff coeffi c i ent used for area (Q=KC I A) i s C = 0 . 900 
Subarea runoff = 0 . 775(CFS) 
Tota l i n i t i a l stream area = 0 . 090(Ac . ) 
Pervi ous area fract i on = 0 . 01 0 
I n i t i a l area Fm va l ue = 0 . 000( I n/Hr) 

+++++++++++++ ++++++++++++++++ +++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 200 . 000 to Po i nt/Stat i on 201 . 000 
**** CONFLUENCE OF MA I N STREAMS**** 

The fo llowi ng data i ns i de Ma i n Stream i s li sted : 
In Ma i n Stream number : 1 
Stream f l ow area = 0 . 090(Ac . ) 
Runoff from th i s stream 0 . 775(CFS) 
Time of concentrat i on = 3 . 09 mi n . 
Ra i nfall i ntens i ty = 9 . 567( I n/Hr) 
Area averaged l oss rate (Fm) 0 . 000l( I n/Hr) 
Area averaged Pervi ous rat i o (Ap) = 0 . 0100 
Summary of stream data : 

Stream Fl ow rate Area 
No . (CFS) (Ac . ) 

TC Fm 
(mi n) ( I n/Hr) 

Ra i nfall I ntens i ty 
(I n/Hr) 

1 0 . 77 0 . 090 3 . 09 
Qmax( l ) = 

1. 000 * 1. 000 * 

0 . 000 

0 . 775) + 

Tota l of 1 ma i n streams to conf l uence : 
Fl ow rates before confl uence po i nt : 

1 . 775 

9 . 567 

0 . 775 

Max i mum f l ow rates at confl uence us i ng above data : 
0 . 775 

Area of streams before conf l uence : 
0 . 090 

Effect i ve area va l ues after confl uence : 
0 . 090 

Resu l ts of conf l uence : 
Tota l f l ow rate = 0 . 775(CFS) 
Ti me of concentrat i on = 3 . 092 mi n . 
Effect i ve stream area after confl uence 
Study area average Pervi ous fract i on(Ap) 
Study area average soil l oss rate(Fm) 

0 . 090(Ac . ) 
0 . 010 

0 . 000( I n/Hr) 
Study area tota l= 0 . 09(Ac . ) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Po i nt/Stat i on 300 . 000 to Po i nt/Stat i on 301 . 000 
**** I NITIAL AREA EVALUATI ON**** 

Soil c l ass i ficat i on AP and SCS va l ues i nput by user 
USER INPUT of soil data for subarea 
SCS curve number for soi l (AMC 2) 98 . 00 
Ad j usted SCS curve number for AMC 3 = 99 . 60 
Pervi ous rat i o(Ap) = 0 . 0100 Max l oss rate(Fm) = 
I n i t i a l subarea data : 
I n i tia l area f l ow d i stance = 150 . 000(Ft . ) 
Top (of i n i t i a l area) e l evat i on = 2804 . 200(Ft . ) 

0 . 000( I n/Hr) 



Bottom (of i n itia l area) e l evation = 2800 . 300( Ft . ) 
Di fference i n e l evat i on = 3 . 900( Ft . ) 
Sl ope = 0 . 02600 s( %) = 2 . 60 
TC = k (0 . 277)* [ (l engthA3)/(e l evat i on change) ] A0 . 2 
I n i t i a l area t ime of concentrat i on = 4 . 265 mi n . 
Ra i nfall i ntens i ty = 7 . 638( I n/ Hr) for a 100 . 0 year storm 
Effect i ve runoff coeffi c i ent used for area (Q=KC I A) i s C = 0 . 900 
Subarea runoff = 3 . 025(CFS) 
Tota l i n i t i a l s t ream a r ea = 0 . 440(Ac . ) 
Pervi ous area fract i on = 0 . 01 0 
I n i t i a l area Fm va l ue = 0 . 000( I n/Hr) 

+++++++ ++++++++++++++++ ++++++++++++++++ +++++++++++++++++++++++++++++++ 
Process from Po i nt/S t at i on 300 . 000 to Po i nt/Stat i on 301. 000 
**** CONFLUENCE OF MA I N STREAMS**** 

The fo llowi ng data i ns i de Ma i n Stream i s li s t ed : 
I n Ma i n Stream number : 1 
Stream f l ow area = 0 . 440(Ac . ) 
Runoff from thi s stream 3 . 02 5 (CFS) 
Time of concent r at i on = 4 . 26 mi n . 
Ra i nfall i ntens i ty = 7 . 638( I n/Hr) 
Area averaged l oss rate (Fm) 0 . 000 l (I n/Hr) 
Ar ea averaged Pervi ous r at i o (Ap) = 0 . 0100 
Summary of s t ream da t a : 

Stream Fl ow rate Area TC Fm 
No . (CFS) (Ac . ) (mi n) ( I n/Hr) 

1 3 . 02 0 . 440 4 . 26 
Qmax( l ) = 

1. 000 * 1. 000 * 

0 . 000 

3 . 025) + 

Tota l of 1 ma i n streams to conf l uence : 
Flow ra t es before confl uence po i nt : 

4 . 025 

Ra i nfall I ntens i ty 
(I n/Hr) 

7 . 638 

3 . 02 5 

Max i mum f l ow rates at confl uence us i ng above data : 
3 . 02 5 

Area of streams before conf l uence : 
0 . 440 

Effect i ve area va l ues after confl uence : 
0 . 440 

Resu l ts of conf l uence : 
Tota l f l ow rate = 3 . 025(CFS) 
Time of concentrat i on = 4 . 265 mi n . 
Effect i ve stream area after confl uence 
Study a r ea ave r age Pervi ous fract i on(Ap) 
Study area average soil l oss ra t e( Fm) 
Study area tota l= 0 . 44(Ac . ) 
End of computat i ons , Tota l Study Area 
The fo llowi ng f i gures may 

0 . 440 (Ac . ) 
0 . 010 

0 . 000( I n/Hr) 

1. 67 (Ac . ) 

be used for a un i t hydr ogr aph s t udy of t he same a r ea . 
Note : These f i gures do not cons i der reduced effect i ve area 
effects caused by confl uences i n t he rat i ona l equat i on . 

Area averaged pervi ous area fract i on(Ap) = 0 . 01 0 
Area averaged SCS curve number = 98 . 0 



APPENDIXB: 
HYDROLOGY CALCULATIONS BASED ON EXISTING CONDITION (UNIT HYDROGRAPH 

METHOD) 



APPENDIX B.l : 
100 YEAR/24-HOUR HYDROLOGY CALCULATIONS 



U n i t H y d r o g r a p h A n a 1 y s i s 

Copyr i ght (c) CI VI LCADD/C I VI LDES I GN , 1 989 - 2004 , Vers i on 7 . 0 

Study date 07/ 14/1 6 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

San Bernardi no County Synthet i c Un i t Hydro l ogy Method 
Manua l date - August 1 986 

Program Li cense Ser i a l Number 6268 

LKQ ADELANTO PROJECT 
AREA A - EX I STI NG CONDITI ON 
1 00YR- 24HR 
FN: AEX 10024 

Storm Event Year = 100 

Antecedent Mo i sture Condi t i on 3 

Engli sh (i n-lb) I nput Un i ts Used 

Engli sh Ra i nfa ll Data (I nches) I nput Va l ues Used 

Engli sh Un i ts used i n output format 

Area averaged ra i nfall i ntens i ty i sohyeta l data : 
Sub- Area Durat i on I sohyeta l 
(Ac . ) (hours) ( I n) 

Ra i nfall data for year 100 
30 . 70 1 1. 20 

Ra i nfall data for year 100 
30 . 70 6 1. 80 

Ra i nfall data for year 100 
30 . 70 24 3 . 00 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

******** Area - averaged max l oss rate , Fm******** 

SCS curve SCS curve 
No . (AMC II ) NO . (AMC 3) 

91. 0 98 . 2 

Area 
(Ac . ) 

30 . 70 

Area 
Fract i on 

1. 000 

Area- averaged ad j usted l oss rate Fm (I n/Hr) 

Fp(F i g C6) Ap 
(I n/Hr) (dee . ) 

0 . 036 0 . 991 

0 . 035 

********* Area- Averaged l ow l oss rate fract i on , Yb ********** 

Area Area SCS CN SCS CN s Pervi ous 

Fm 
(I n/Hr) 

0 . 035 



Yi e l d Fr (Ac.) 
30 .4 3 

0 . 27 

Fract 
0 . 991 
0 . 009 

(AMC2) 
91. 0 
98 . 0 

(AMC3) 
98 . 2 
98 . 0 

0 .1 8 0 . 930 
0 . 20 0 . 923 

Area- averaged catchment y i e l d fract i on , Y 0 . 930 
Area- averaged l ow l oss fract i on , Yb = 0 . 070 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Watercourse length = 1414. 00( Ft.) 
Length from concentrat i on point to cent r o i d = 
Elevation d ifference along watercourse = 
Mann i ngs friction factor a l ong watercourse 
Watershed area = 30 . 70(Ac .) 
Catchment Lag t i me = 0 .1 06 hours 
Unit interval= 5 . 000 minutes 
Unit interva l percentage of lag time = 78 . 3237 
Hydrograph basefl ow = 0 . 00(CFS) 

663 . 00( Ft.) 
1 6 . 00( Ft.) 
0 . 035 

Average maximum watershed l oss rate(Fm) = 0 . 03 5(In /Hr) 
Average l ow l oss rate fraction (Yb) = 0 . 070 (decimal) 
VALLEY UNDEVELOPED S- Graph Se l ected 
Computed peak 5-minute rainfall = 0 .5 69( I n) 
Computed peak 30 - minute rainfall 0 . 97 5(In) 
Specified peak 1-hour rainfall= 1. 200( I n) 
Computed peak 3- hour rainfall = 1.539( I n) 
Spec i fied peak 6- hour rainfall= 1. 800( I n) 
Specified peak 24 - hour rainfall= 3 . 000( I n) 

Rainfall depth area reduction factors: 
Using a total area of 30 . 70(Ac . ) (Ref: fig. E- 4) 

5-minute factor = 0 . 999 Ad justed rainfall 0 .5 69( I n) 
30 - mi nute factor = 0 . 999 Adjusted ra i nfa ll 0 . 973( I n) 
1-hour factor 0 . 999 Adjusted rainfa ll 1.1 98( I n) 
3- hour factor = 1. 000 Ad justed ra i nfall 1.538( I n) 
6-hour factor = 1. 000 Adjusted ra i nfa ll 1. 800( I n) 
24 - hour factor = 1. 000 Ad justed rainfall 3 . 000( I n) 

U n i t H y d r o g r a p h 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
I nterval 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Peak Un i t 
Number 

1 
2 
3 
4 

(K 

' S ' Graph 
Mean va lues 

37 1. 28 

12 . 836 
56.656 
77 . 08 5 
85.44 3 
90 .4 70 
93 . 67 5 
95. 954 
97 .55 6 
98 . 644 
99 .441 

100 . 000 

(CFS)) 

Unit Hydrograph 
((CFS)) 

47.656 
1 62 . 694 

75 . 849 
31. 032 
1 8 . 666 
11. 896 

8 .4 64 
5. 94 6 
4.039 
2 . 960 
2 . 076 

Adjusted mass ra i nfall Unit rainfa ll 
(I n) ( I n) 

0 .5 686 0 .5 686 
0 . 7000 0 .1 314 
0 . 7906 0 . 090 5 
0 . 86 18 0 . 07 1 3 



5 0 . 92 15 0 . 0 5 97 
6 0 . 9733 0 . 0 51 8 
7 1. 01 94 0 . 046 1 
8 1 . 06 1 0 0 . 0417 
9 1. 0992 0 . 0382 

1 0 1 . 1 34 5 0 . 03 5 3 
11 1 . 1 674 0 . 0329 
12 1.1 983 0 . 0309 
1 3 1. 2203 0 . 0220 
1 4 1. 24 1 0 0 . 0207 
15 1. 2607 0 . 01 96 
1 6 1. 2793 0 . 0186 
17 1. 297 1 0 . 0178 
18 1. 31 40 0 . 0170 
1 9 1. 3303 0 . 01 63 
20 1. 3459 0 . 0156 
21 1. 3609 0 . 01 50 
22 1. 3754 0 . 01 45 
23 1. 3894 0 . 0140 
24 1. 4029 0 . 01 3 5 
25 1. 41 60 0 . 01 31 
26 1. 4287 0 . 0127 
27 1. 44 1 0 0 . 0123 
28 1. 4529 0 . 0120 
29 1. 4646 0 . 011 6 
30 1. 4759 0 . 011 3 
31 1. 4870 0 . 011 0 
32 1. 4977 0 . 01 08 
33 1. 5083 0 . 01 0 5 
34 1. 51 85 0 . 01 03 
35 1. 5286 0 . 01 00 
36 1. 5384 0 . 0098 
37 1. 5480 0 . 0096 
38 1. 55 74 0 . 0094 
39 1. 5 665 0 . 0092 
40 1.5756 0 . 0090 
41 1. 5844 0 . 0088 
42 1. 5 93 1 0 . 0087 
43 1. 60 1 6 0 . 008 5 
44 1. 6099 0 . 0084 
45 1. 61 81 0 . 0082 
46 1 . 6262 0 . 008 1 
47 1. 634 1 0 . 0079 
48 1. 6420 0 . 0078 
49 1. 64 96 0 . 0077 
50 1. 65 72 0 . 0076 
51 1. 6646 0 . 0074 
52 1. 6720 0 . 0073 
53 1. 67 92 0 . 0072 
54 1 . 68 63 0 . 007 1 
55 1 . 6933 0 . 0070 
5 6 1 . 7003 0 . 0069 
57 1. 707 1 0 . 0068 
58 1 . 71 38 0 . 0067 
5 9 1 . 720 5 0 . 0066 
60 1. 7270 0 . 0066 
61 1 . 733 5 0 . 006 5 
62 1 . 7399 0 . 0064 
63 1. 74 62 0 . 0063 
64 1. 752 5 0 . 0062 
65 1 . 75 86 0 . 0062 
66 1. 7647 0 . 006 1 
67 1 . 7707 0 . 0060 



68 1. 7767 0 . 00 5 9 
69 1 . 7826 0 . 0059 
70 1. 7884 0 . 00 5 8 
71 1 . 794 1 0 . 00 5 8 
72 1 . 7998 0 . 00 5 7 
73 1. 8090 0 . 0092 
74 1. 81 81 0 . 009 1 
75 1. 827 1 0 . 0090 
76 1. 8360 0 . 0089 
77 1. 8449 0 . 0089 
78 1. 85 37 0 . 0088 
79 1. 8624 0 . 0087 
80 1. 87 11 0 . 0087 
81 1. 8797 0 . 0086 
82 1. 8882 0 . 008 5 
83 1. 8966 0 . 008 5 
84 1. 90 50 0 . 0084 
85 1. 91 34 0 . 0083 
86 1. 92 1 6 0 . 0083 
87 1 . 9298 0 . 0082 
88 1. 9380 0 . 008 1 
89 1. 94 61 0 . 008 1 
90 1. 95 41 0 . 0080 
91 1 . 962 1 0 . 0080 
92 1. 9700 0 . 0079 
93 1. 9778 0 . 0079 
94 1. 98 57 0 . 0078 
95 1 . 9934 0 . 0078 
96 2 . 00 11 0 . 0077 
97 2 . 0088 0 . 0077 
98 2 . 01 64 0 . 0076 
99 2 . 0239 0 . 0076 

1 00 2 . 03 15 0 . 007 5 
1 01 2 . 0389 0 . 007 5 
1 02 2 . 0463 0 . 0074 
1 03 2 . 05 37 0 . 0074 
1 04 2 . 06 1 0 0 . 0073 
1 05 2 . 0683 0 . 0073 
1 06 2 . 075 5 0 . 0072 
1 07 2 . 0827 0 . 0072 
1 08 2 . 0899 0 . 0072 
1 09 2 . 0970 0 . 007 1 
11 0 2 . 1 04 1 0 . 007 1 
111 2 . 1111 0 . 0070 
11 2 2 . 11 81 0 . 0070 
11 3 2 . 1250 0 . 0069 
11 4 2 . 1 320 0 . 0069 
115 2 . 1 388 0 . 0069 
11 6 2 . 1 457 0 . 0068 
11 7 2 . 15 2 5 0 . 0068 
11 8 2 . 15 92 0 . 0068 
11 9 2 . 1 65 9 0 . 0067 
1 20 2 . 1 726 0 . 0067 
1 21 2 . 1 793 0 . 0067 
1 22 2 . 18 5 9 0 . 0066 
1 23 2 . 1 92 5 0 . 0066 
1 24 2 . 1 991 0 . 0066 
1 2 5 2 . 20 5 6 0 . 006 5 
1 26 2 . 21 21 0 . 006 5 
1 27 2 . 21 85 0 . 006 5 
1 28 2 . 2249 0 . 0064 
1 29 2 . 23 1 3 0 . 0064 
1 30 2 . 2377 0 . 0064 



1 31 2 . 244 0 0 . 0063 
1 32 2 . 2 5 03 0 . 0063 
1 33 2 . 2 5 66 0 . 0063 
1 34 2 . 2628 0 . 0062 
1 35 2 . 2690 0 . 0062 
1 36 2 . 27 52 0 . 0062 
1 37 2 . 28 14 0 . 0062 
1 38 2 . 287 5 0 . 006 1 
1 39 2 . 2936 0 . 006 1 
14 0 2 . 2996 0 . 006 1 
141 2 . 30 57 0 . 0060 
14 2 2 . 311 7 0 . 0060 
14 3 2 . 31 77 0 . 0060 
144 2 . 3236 0 . 0060 
145 2 . 32 96 0 . 00 5 9 
14 6 2 . 33 55 0 . 00 5 9 
14 7 2 . 3414 0 . 00 5 9 
14 8 2 . 34 72 0 . 00 5 9 
14 9 2 . 35 30 0 . 00 5 8 
15 0 2 . 35 89 0 . 00 5 8 
151 2 . 36 4 6 0 . 00 5 8 
152 2 . 370 4 0 . 00 5 8 
15 3 2 . 37 61 0 . 00 5 7 
154 2 . 38 18 0 . 00 5 7 
155 2 . 387 5 0 . 00 5 7 
15 6 2 . 3932 0 . 00 5 7 
15 7 2 . 3988 0 . 00 5 6 
15 8 2 . 40 45 0 . 00 5 6 
15 9 2 . 41 01 0 . 00 5 6 
1 60 2 . 415 6 0 . 00 5 6 
1 61 2 . 42 12 0 . 00 5 6 
1 62 2 . 4267 0 . 00 55 
1 63 2 . 4322 0 . 00 55 
1 64 2 . 4377 0 . 00 55 
1 65 2 . 44 32 0 . 00 55 
1 66 2 . 44 86 0 . 00 54 
1 67 2 . 4541 0 . 00 54 
1 68 2 . 45 95 0 . 00 54 
1 69 2 . 4 648 0 . 00 54 
17 0 2 . 4702 0 . 00 54 
1 71 2 . 47 5 6 0 . 00 5 3 
1 72 2 . 4809 0 . 00 5 3 
1 73 2 . 4862 0 . 00 5 3 
1 74 2 . 4 915 0 . 00 5 3 
175 2 . 4 967 0 . 00 5 3 
1 76 2 . 5020 0 . 00 52 
1 77 2 . 5072 0 . 00 52 
1 78 2 . 51 2 4 0 . 00 52 
1 79 2 . 51 76 0 . 00 52 
1 80 2 . 5228 0 . 00 52 
1 81 2 . 5279 0 . 00 52 
1 82 2 . 533 1 0 . 00 51 
1 83 2 . 5382 0 . 00 51 
1 84 2 . 54 33 0 . 00 51 
1 85 2 . 54 84 0 . 00 51 
1 86 2 . 55 35 0 . 00 51 
1 87 2 . 55 85 0 . 00 51 
1 88 2 . 5 63 5 0 . 00 5 0 
1 89 2 . 5 686 0 . 00 5 0 
1 90 2 . 5736 0 . 00 5 0 
1 91 2 . 578 5 0 . 00 5 0 
1 92 2 . 583 5 0 . 00 5 0 
1 93 2 . 588 5 0 . 00 5 0 



1 94 2 . 5 934 0 . 0049 
1 95 2 . 5 983 0 . 0049 
1 96 2 . 6032 0 . 0049 
1 97 2 . 608 1 0 . 0049 
1 98 2 . 61 30 0 . 0049 
1 99 2 . 61 78 0 . 0049 
200 2 . 6227 0 . 0048 
20 1 2 . 627 5 0 . 0048 
202 2 . 6323 0 . 0048 
203 2 . 637 1 0 . 0048 
204 2 . 64 1 9 0 . 0048 
20 5 2 . 6466 0 . 0048 
206 2 . 651 4 0 . 0048 
207 2 . 65 61 0 . 0047 
208 2 . 6609 0 . 0047 
209 2 . 66 5 6 0 . 0047 
2 1 0 2 . 6703 0 . 0047 
2 11 2 . 6749 0 . 0047 
2 12 2 . 6796 0 . 0047 
2 1 3 2 . 6843 0 . 0047 
2 1 4 2 . 6889 0 . 0046 
2 15 2 . 693 5 0 . 0046 
2 1 6 2 . 698 1 0 . 0046 
2 17 2 . 7027 0 . 0046 
2 18 2 . 7073 0 . 0046 
2 1 9 2 . 711 9 0 . 0046 
220 2 . 71 64 0 . 0046 
22 1 2 . 72 1 0 0 . 004 5 
222 2 . 72 55 0 . 004 5 
223 2 . 7300 0 . 004 5 
224 2 . 734 5 0 . 004 5 
22 5 2 . 7390 0 . 004 5 
226 2 . 743 5 0 . 004 5 
227 2 . 7480 0 . 004 5 
228 2 . 7524 0 . 004 5 
229 2 . 75 69 0 . 0044 
230 2 . 76 1 3 0 . 0044 
23 1 2 . 76 57 0 . 0044 
232 2 . 770 1 0 . 0044 
233 2 . 774 5 0 . 0044 
234 2 . 7789 0 . 0044 
23 5 2 . 7833 0 . 0044 
236 2 . 7876 0 . 0044 
237 2 . 7920 0 . 0043 
238 2 . 7963 0 . 0043 
239 2 . 8006 0 . 0043 
240 2 . 8049 0 . 0043 
24 1 2 . 8092 0 . 0043 
242 2 . 81 35 0 . 0043 
243 2 . 817 8 0 . 0043 
244 2 . 822 1 0 . 0043 
24 5 2 . 8263 0 . 0043 
246 2 . 8306 0 . 0042 
247 2 . 8348 0 . 0042 
248 2 . 8390 0 . 0042 
249 2 . 8433 0 . 0042 
2 50 2 . 847 5 0 . 0042 
2 51 2 . 8517 0 . 0042 
2 52 2 . 855 8 0 . 0042 
2 53 2 . 8600 0 . 0042 
2 54 2 . 8642 0 . 0042 
2 55 2 . 8683 0 . 0042 
2 5 6 2 . 872 5 0 . 004 1 



2 57 2 . 8766 0 . 004 1 
2 58 2 . 8807 0 . 00 41 
2 5 9 2 . 8848 0 . 004 1 
260 2 . 8889 0 . 004 1 
261 2 . 8930 0 . 00 41 
262 2 . 897 1 0 . 004 1 
263 2 . 90 12 0 . 00 41 
26 4 2 . 90 52 0 . 00 41 
26 5 2 . 9093 0 . 004 1 
266 2 . 91 33 0 . 00 4 0 
267 2 . 91 73 0 . 0040 
268 2 . 92 1 4 0 . 0040 
269 2 . 92 54 0 . 00 4 0 
270 2 . 9294 0 . 0040 
27 1 2 . 933 4 0 . 00 4 0 
272 2 . 9374 0 . 0040 
273 2 . 94 1 3 0 . 0040 
27 4 2 . 94 53 0 . 00 4 0 
27 5 2 . 94 93 0 . 0040 
276 2 . 95 32 0 . 0039 
277 2 . 95 71 0 . 0039 
278 2 . 96 11 0 . 0039 
279 2 . 96 50 0 . 0039 
280 2 . 9689 0 . 0039 
28 1 2 . 9728 0 . 0039 
282 2 . 9767 0 . 0039 
283 2 . 9806 0 . 0039 
28 4 2 . 98 45 0 . 0039 
28 5 2 . 9883 0 . 0039 
286 2 . 9922 0 . 0039 
287 2 . 9960 0 . 0039 
288 2 . 9999 0 . 0038 

Un i t Un i t Un i t Effec t i v e 
Per i od Ra i nfa l l Soil- Lo ss Ra i nfa ll 
(number) ( I n) ( I n) (I n) 
---------------------------------------------------------------------

1 0 . 0038 0 . 0003 0 . 0036 
2 0 . 0039 0 . 0003 0 . 0036 
3 0 . 0039 0 . 0003 0 . 0036 
4 0 . 0039 0 . 0003 0 . 0036 
5 0 . 0039 0 . 0003 0 . 0036 
6 0 . 0039 0 . 0003 0 . 0036 
7 0 . 0039 0 . 0003 0 . 0036 
8 0 . 0039 0 . 0003 0 . 0037 
9 0 . 0039 0 . 0003 0 . 0037 

1 0 0 . 00 40 0 . 0003 0 . 0037 
11 0 . 0040 0 . 0003 0 . 0037 
12 0 . 00 40 0 . 0003 0 . 0037 
1 3 0 . 0040 0 . 0003 0 . 0037 
1 4 0 . 0040 0 . 0003 0 . 0037 
15 0 . 00 40 0 . 0003 0 . 0037 
1 6 0 . 0040 0 . 0003 0 . 0038 
1 7 0 . 00 41 0 . 0003 0 . 0038 
18 0 . 00 41 0 . 0003 0 . 0038 
1 9 0 . 004 1 0 . 0003 0 . 0038 
20 0 . 00 41 0 . 0003 0 . 0038 
21 0 . 004 1 0 . 0003 0 . 0038 
22 0 . 004 1 0 . 0003 0 . 0038 
23 0 . 00 42 0 . 0003 0 . 0039 
24 0 . 0042 0 . 0003 0 . 0039 
2 5 0 . 00 42 0 . 0003 0 . 0039 
26 0 . 00 42 0 . 0003 0 . 0039 



27 0 . 0042 0 . 0003 0 . 0039 
28 0 . 00 42 0 . 0003 0 . 0039 
29 0 . 0042 0 . 0003 0 . 0039 
30 0 . 0043 0 . 0003 0 . 0040 
31 0 . 00 43 0 . 0003 0 . 00 40 
32 0 . 0043 0 . 0003 0 . 0040 
33 0 . 00 43 0 . 0003 0 . 00 40 
34 0 . 00 43 0 . 0003 0 . 00 40 
35 0 . 0043 0 . 0003 0 . 0040 
36 0 . 00 44 0 . 0003 0 . 00 41 
37 0 . 00 44 0 . 0003 0 . 00 41 
38 0 . 00 44 0 . 0003 0 . 00 41 
39 0 . 00 44 0 . 0003 0 . 00 41 
40 0 . 00 44 0 . 0003 0 . 00 41 
41 0 . 00 45 0 . 0003 0 . 00 41 
42 0 . 00 45 0 . 0003 0 . 00 42 
43 0 . 00 45 0 . 0003 0 . 00 42 
44 0 . 00 45 0 . 0003 0 . 00 42 
45 0 . 00 45 0 . 0003 0 . 00 42 
46 0 . 00 45 0 . 0003 0 . 00 42 
47 0 . 00 46 0 . 0003 0 . 00 43 
48 0 . 00 46 0 . 0003 0 . 00 43 
49 0 . 00 46 0 . 0003 0 . 00 43 
50 0 . 00 46 0 . 0003 0 . 00 43 
51 0 . 00 47 0 . 0003 0 . 00 43 
52 0 . 00 47 0 . 0003 0 . 00 43 
53 0 . 00 47 0 . 0003 0 . 00 44 
54 0 . 00 47 0 . 0003 0 . 00 44 
55 0 . 00 47 0 . 0003 0 . 00 44 
5 6 0 . 00 48 0 . 0003 0 . 00 44 
57 0 . 00 48 0 . 0003 0 . 00 44 
58 0 . 00 48 0 . 0003 0 . 00 45 
5 9 0 . 00 48 0 . 0003 0 . 00 45 
60 0 . 00 48 0 . 0003 0 . 00 45 
61 0 . 00 49 0 . 0003 0 . 00 45 
62 0 . 00 49 0 . 0003 0 . 00 45 
63 0 . 00 49 0 . 0003 0 . 00 4 6 
64 0 . 00 49 0 . 0003 0 . 00 4 6 
65 0 . 00 50 0 . 0003 0 . 00 4 6 
66 0 . 00 50 0 . 0003 0 . 00 4 6 
67 0 . 00 50 0 . 000 4 0 . 00 47 
68 0 . 00 50 0 . 000 4 0 . 00 47 
69 0 . 00 51 0 . 000 4 0 . 00 47 
70 0 . 00 51 0 . 000 4 0 . 00 47 
71 0 . 00 51 0 . 000 4 0 . 00 48 
72 0 . 00 51 0 . 000 4 0 . 00 48 
73 0 . 00 52 0 . 000 4 0 . 00 48 
74 0 . 00 52 0 . 000 4 0 . 00 48 
75 0 . 00 52 0 . 000 4 0 . 00 4 9 
76 0 . 00 52 0 . 000 4 0 . 00 4 9 
77 0 . 00 53 0 . 000 4 0 . 00 4 9 
78 0 . 00 53 0 . 000 4 0 . 00 4 9 
79 0 . 00 53 0 . 000 4 0 . 00 5 0 
80 0 . 00 54 0 . 000 4 0 . 00 5 0 
81 0 . 00 54 0 . 000 4 0 . 00 5 0 
82 0 . 00 54 0 . 000 4 0 . 00 5 0 
83 0 . 00 55 0 . 000 4 0 . 00 51 
84 0 . 00 55 0 . 000 4 0 . 00 51 
85 0 . 00 55 0 . 000 4 0 . 00 51 
86 0 . 00 5 6 0 . 000 4 0 . 00 52 
87 0 . 00 5 6 0 . 000 4 0 . 00 52 
88 0 . 00 5 6 0 . 000 4 0 . 00 52 
89 0 . 00 57 0 . 000 4 0 . 00 5 3 



90 0 . 00 57 0 . 0004 0 . 00 5 3 
91 0 . 0057 0 . 0004 0 . 0053 
92 0 . 00 58 0 . 0004 0 . 00 54 
93 0 . 00 58 0 . 0004 0 . 00 54 
94 0 . 00 58 0 . 0004 0 . 00 54 
95 0 . 00 5 9 0 . 0004 0 . 00 55 
96 0 . 0059 0 . 0004 0 . 005 5 
97 0 . 0060 0 . 0004 0 . 00 55 
98 0 . 0060 0 . 0004 0 . 00 5 6 
99 0 . 0060 0 . 0004 0 . 0056 

1 00 0 . 0061 0 . 0004 0 . 00 5 6 
1 01 0 . 0061 0 . 0004 0 . 00 5 7 
1 02 0 . 0062 0 . 0004 0 . 00 5 7 
1 03 0 . 0062 0 . 0004 0 . 00 58 
1 04 0 . 0062 0 . 0004 0 . 0058 
1 05 0 . 0063 0 . 0004 0 . 00 5 9 
1 06 0 . 0063 0 . 0004 0 . 00 5 9 
1 07 0 . 0064 0 . 0004 0 . 00 5 9 
1 08 0 . 0064 0 . 0004 0 . 0060 
1 09 0 . 006 5 0 . 000 5 0 . 0060 
11 0 0 . 006 5 0 . 000 5 0 . 006 1 
111 0 . 0066 0 . 000 5 0 . 006 1 
112 0 . 0066 0 . 000 5 0 . 0062 
11 3 0 . 0067 0 . 000 5 0 . 0062 
114 0 . 0067 0 . 000 5 0 . 0063 
115 0 . 0068 0 . 000 5 0 . 0063 
11 6 0 . 0068 0 . 000 5 0 . 0064 
11 7 0 . 0069 0 . 000 5 0 . 0064 
11 8 0 . 0069 0 . 000 5 0 . 006 5 
11 9 0 . 0070 0 . 000 5 0 . 006 5 
12 0 0 . 007 1 0 . 000 5 0 . 0066 
121 0 . 0072 0 . 000 5 0 . 0067 
122 0 . 0072 0 . 000 5 0 . 0067 
12 3 0 . 0073 0 . 000 5 0 . 0068 
124 0 . 0073 0 . 000 5 0 . 0068 
125 0 . 0074 0 . 000 5 0 . 0069 
12 6 0 . 007 5 0 . 000 5 0 . 0069 
12 7 0 . 0076 0 . 000 5 0 . 0070 
12 8 0 . 0076 0 . 000 5 0 . 007 1 
12 9 0 . 0077 0 . 000 5 0 . 0072 
1 30 0 . 0078 0 . 000 5 0 . 0072 
1 31 0 . 0079 0 . 000 5 0 . 0073 
1 32 0 . 0079 0 . 0006 0 . 0074 
1 33 0 . 0080 0 . 0006 0 . 007 5 
1 34 0 . 008 1 0 . 0006 0 . 007 5 
1 35 0 . 0082 0 . 0006 0 . 0076 
1 36 0 . 0083 0 . 0006 0 . 0077 
1 37 0 . 0084 0 . 0006 0 . 0078 
1 38 0 . 008 5 0 . 0006 0 . 0079 
1 39 0 . 0086 0 . 0006 0 . 0080 
14 0 0 . 0087 0 . 0006 0 . 0080 
141 0 . 0088 0 . 0006 0 . 0082 
142 0 . 0089 0 . 0006 0 . 0082 
14 3 0 . 0090 0 . 0006 0 . 0084 
144 0 . 0091 0 . 0006 0 . 008 5 
145 0 . 00 57 0 . 0004 0 . 00 5 3 
14 6 0 . 0058 0 . 0004 0 . 0054 
14 7 0 . 00 5 9 0 . 0004 0 . 00 55 
14 8 0 . 00 5 9 0 . 0004 0 . 00 55 
14 9 0 . 0061 0 . 0004 0 . 00 57 
15 0 0 . 0062 0 . 0004 0 . 00 5 7 
151 0 . 0063 0 . 0004 0 . 0059 
152 0 . 0064 0 . 0004 0 . 00 5 9 



15 3 0 . 0066 0 . 000 5 0 . 006 1 
154 0 . 0066 0 . 000 5 0 . 0062 
155 0 . 0068 0 . 000 5 0 . 0064 
15 6 0 . 0069 0 . 000 5 0 . 0064 
15 7 0 . 007 1 0 . 000 5 0 . 0066 
15 8 0 . 0072 0 . 000 5 0 . 0067 
15 9 0 . 0074 0 . 000 5 0 . 0069 
1 60 0 . 0076 0 . 000 5 0 . 0070 
1 61 0 . 0078 0 . 000 5 0 . 0073 
1 62 0 . 0079 0 . 0006 0 . 0074 
1 63 0 . 0082 0 . 0006 0 . 0076 
1 64 0 . 0084 0 . 0006 0 . 0078 
1 65 0 . 0087 0 . 0006 0 . 008 1 
1 66 0 . 0088 0 . 0006 0 . 0082 
1 67 0 . 0092 0 . 0006 0 . 008 5 
1 68 0 . 0094 0 . 0007 0 . 0087 
1 69 0 . 0098 0 . 0007 0 . 009 1 
1 70 0 . 01 00 0 . 0007 0 . 0093 
171 0 . 01 05 0 . 0007 0 . 0098 
1 72 0 . 01 08 0 . 0008 0 . 0100 
1 73 0 . 011 3 0 . 0008 0 . 0105 
1 74 0 . 011 6 0 . 0008 0 . 0108 
1 75 0 . 01 23 0 . 0009 0 . 0115 
176 0 . 01 27 0 . 0009 0 . 011 8 
1 77 0 . 01 35 0 . 0009 0 . 012 6 
1 78 0 . 014 0 0 . 00 1 0 0 . 0130 
179 0 . 015 0 0 . 00 1 0 0 . 0140 
1 80 0 . 015 6 0 . 00 11 0 . 0145 
1 81 0 . 01 70 0 . 00 1 2 0 . 015 8 
1 82 0 . 01 78 0 . 00 12 0 . 01 65 
1 83 0 . 01 96 0 . 00 14 0 . 0183 
1 84 0 . 0207 0 . 00 14 0 . 01 93 
1 85 0 . 0309 0 . 0022 0 . 0287 
1 86 0 . 0329 0 . 0023 0 . 0306 
1 87 0 . 0382 0 . 0027 0 . 03 55 
1 88 0 . 04 17 0 . 0029 0 . 0388 
1 89 0 . 051 8 0 . 0030 0 . 0489 
1 90 0 . 05 97 0 . 0030 0 . 05 67 
1 91 0 . 090 5 0 . 0030 0 . 0876 
1 92 0 . 1314 0 . 0030 0 . 1 28 5 
1 93 0 . 5 686 0 . 0030 0 . 5 656 
1 94 0 . 07 13 0 . 0030 0 . 0683 
1 95 0 . 0461 0 . 0030 0 . 043 1 
1 96 0 . 03 53 0 . 002 5 0 . 0328 
1 97 0 . 0220 0 . 00 15 0 . 020 5 
1 98 0 . 01 86 0 . 00 1 3 0 . 0173 
1 99 0 . 01 63 0 . 00 11 0 . 0151 
200 0 . 0145 0 . 00 1 0 0 . 0135 
20 1 0 . 01 31 0 . 0009 0 . 012 2 
202 0 . 012 0 0 . 0008 0 . 0111 
203 0 . 011 0 0 . 0008 0 . 0103 
204 0 . 01 03 0 . 0007 0 . 0096 
20 5 0 . 0096 0 . 0007 0 . 0089 
206 0 . 0090 0 . 0006 0 . 0084 
207 0 . 008 5 0 . 0006 0 . 0079 
208 0 . 008 1 0 . 0006 0 . 007 5 
209 0 . 0077 0 . 000 5 0 . 007 1 
2 10 0 . 0073 0 . 000 5 0 . 0068 
211 0 . 0070 0 . 000 5 0 . 006 5 
212 0 . 0067 0 . 000 5 0 . 0063 
2 13 0 . 006 5 0 . 000 5 0 . 0060 
214 0 . 0062 0 . 0004 0 . 0058 
215 0 . 0060 0 . 0004 0 . 00 5 6 



2 1 6 0 . 00 58 0 . 0004 0 . 00 5 4 
2 17 0 . 0092 0 . 0006 0 . 008 5 
2 18 0 . 0089 0 . 0006 0 . 0083 
2 1 9 0 . 0087 0 . 0006 0 . 008 1 
220 0 . 008 5 0 . 0006 0 . 0079 
22 1 0 . 0083 0 . 0006 0 . 0077 
222 0 . 008 1 0 . 0006 0 . 0076 
223 0 . 0080 0 . 0006 0 . 0074 
224 0 . 0078 0 . 000 5 0 . 0073 
225 0 . 0077 0 . 000 5 0 . 007 1 
226 0 . 007 5 0 . 000 5 0 . 0070 
227 0 . 0074 0 . 000 5 0 . 0069 
228 0 . 0072 0 . 000 5 0 . 0067 
229 0 . 007 1 0 . 000 5 0 . 0066 
230 0 . 0070 0 . 000 5 0 . 006 5 
23 1 0 . 0069 0 . 000 5 0 . 0064 
232 0 . 0068 0 . 000 5 0 . 0063 
233 0 . 0067 0 . 000 5 0 . 0062 
234 0 . 0066 0 . 000 5 0 . 006 1 
235 0 . 006 5 0 . 000 5 0 . 0060 
236 0 . 0064 0 . 0004 0 . 00 5 9 
237 0 . 0063 0 . 0004 0 . 00 58 
238 0 . 0062 0 . 0004 0 . 0057 
239 0 . 0061 0 . 0004 0 . 00 5 7 
240 0 . 0060 0 . 0004 0 . 00 5 6 
24 1 0 . 00 5 9 0 . 0004 0 . 00 55 
242 0 . 00 5 9 0 . 0004 0 . 00 5 4 
243 0 . 0058 0 . 0004 0 . 0054 
244 0 . 00 57 0 . 0004 0 . 00 5 3 
24 5 0 . 00 5 6 0 . 0004 0 . 00 52 
246 0 . 0056 0 . 0004 0 . 0052 
247 0 . 00 55 0 . 0004 0 . 00 51 
248 0 . 00 54 0 . 0004 0 . 00 51 
249 0 . 00 54 0 . 0004 0 . 00 5 0 
2 50 0 . 00 53 0 . 0004 0 . 00 5 0 
2 51 0 . 0053 0 . 0004 0 . 0049 
2 52 0 . 00 52 0 . 0004 0 . 0048 
2 53 0 . 00 52 0 . 0004 0 . 0048 
2 54 0 . 005 1 0 . 0004 0 . 0047 
2 55 0 . 00 51 0 . 0004 0 . 0047 
2 5 6 0 . 0050 0 . 0003 0 . 0047 
2 57 0 . 00 50 0 . 0003 0 . 0046 
2 58 0 . 0049 0 . 0003 0 . 0046 
2 5 9 0 . 0049 0 . 0003 0 . 004 5 
260 0 . 0048 0 . 0003 0 . 004 5 
261 0 . 0048 0 . 0003 0 . 0044 
262 0 . 0047 0 . 0003 0 . 0044 
263 0 . 0047 0 . 0003 0 . 0044 
264 0 . 0046 0 . 0003 0 . 0043 
26 5 0 . 0046 0 . 0003 0 . 0043 
266 0 . 0046 0 . 0003 0 . 0042 
267 0 . 004 5 0 . 0003 0 . 0042 
268 0 . 004 5 0 . 0003 0 . 0042 
269 0 . 0044 0 . 0003 0 . 004 1 
270 0 . 0044 0 . 0003 0 . 004 1 
27 1 0 . 0044 0 . 0003 0 . 004 1 
272 0 . 0043 0 . 0003 0 . 0040 
273 0 . 0043 0 . 0003 0 . 0040 
274 0 . 0043 0 . 0003 0 . 0040 
27 5 0 . 0042 0 . 0003 0 . 0039 
276 0 . 0042 0 . 0003 0 . 0039 
277 0 . 0042 0 . 0003 0 . 0039 
278 0 . 004 1 0 . 0003 0 . 0039 



279 0 . 004 1 0 . 0003 0 . 0038 
280 0 . 00 41 0 . 0003 0 . 0038 
28 1 0 . 004 1 0 . 0003 0 . 0038 
282 0 . 0040 0 . 0003 0 . 0037 
283 0 . 00 40 0 . 0003 0 . 0037 
284 0 . 0040 0 . 0003 0 . 0037 
28 5 0 . 0039 0 . 0003 0 . 0037 
286 0 . 0039 0 . 0003 0 . 0036 
287 0 . 0039 0 . 0003 0 . 0036 
288 0 . 0039 0 . 0003 0 . 0036 

To ta l s o il ra i n l o ss = 0 .1 6 ( I n) 
To ta l effec t i v e ra i nfall= 2 . 8 4( I n) 
Peak f l ow r a te in f l ood h ydr ograph = 11 0 .1 7 (CFS ) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
2 4 - H OU R S T O RM 

R u n o f f 

Hydr ograp h i n 5 

Ti me(h+m) Vo l ume Ac . Ft Q (CFS ) 0 

0 . 17 Q 
0 . 75 Q 
1. 03 Q 

1.14 Q 

0+ 5 
0+1 0 
0+1 5 
0+20 
0+2 5 
0+30 
0+3 5 
0+4 0 
0+45 
0+5 0 
0+55 
l+ 0 
l+ 5 
1+1 0 
1+15 
1+20 
1+2 5 
1+30 
1+3 5 
1+4 0 
1+45 
1+5 0 
1+55 
2 + 0 
2 + 5 
2 +1 0 
2 +15 
2 +20 
2 +2 5 
2 +30 
2 +3 5 
2 +4 0 
2 +45 
2 +5 0 
2 +55 
3+ 0 
3+ 5 
3+1 0 

0 . 00 12 
0 . 006 4 
0 . 01 34 
0 . 02 1 3 
0 . 02 96 
0 . 0383 
0 . 04 72 
0 . 05 62 
0 . 06 54 
0 . 0747 
0 . 08 41 
0 . 093 5 
0 . 1 030 
0 . 11 2 5 
0 . 1220 
0 . 1 315 
0 . 1411 
0 . 15 07 
0 . 1 60 4 
0 . 17 01 
0 . 1 798 
0 . 1896 
0 . 1 99 4 
0 . 2092 
0 . 21 91 
0 . 2290 
0 . 2389 
0 . 2 489 
0 . 2 5 89 
0 . 2690 
0 . 2791 
0 . 2892 
0 . 299 4 
0 . 3096 
0 . 31 99 
0 . 330 1 
0 . 34 05 
0 . 35 09 

1. 21 Q 

1. 26 Q 

1. 29 Q 

1 . 32 Q 
1. 34 Q 

1. 35 Q 

1. 36 Q 

1. 37 Q 

1. 37 Q 

1. 38 Q 

1. 38 Q 

1. 39 Q 

1. 39 Q 

1. 40 Q 

1. 40 Q 

1. 41 Q 

1. 41 Q 

1. 42 QV 
1. 42 QV 
1. 43 QV 
1. 43 QV 
1. 44 QV 
1. 44 QV 
1. 45 QV 
1. 45 QV 
1. 4 6 QV 
1. 47 QV 
1. 4 7 QV 
1. 48 QV 
1. 48 QV 
1. 4 9 QV 
1. 50 QV 
1. 50 QV 
1. 51 QV 

H y d r o g r a p h 

Minute i nterv a l s (( CFS )) 

50 . 0 1 00 . 0 15 0 . 0 200 . 0 



3+15 0 . 36 1 3 1. 51 QV 

3+20 0 . 37 1 7 1. 52 Q V 

3+2 5 0 . 3823 1. 53 Q V 

3+30 0 . 3928 1. 53 Q V 

3+3 5 0 . 4034 1. 54 Q V 

3+40 0 . 4140 1. 54 Q V 

3+45 0 . 4247 1. 55 Q V 

3+5 0 0 . 4354 1. 5 6 Q V 

3+55 0 . 4462 1. 5 6 Q V 

4+ 0 0 . 4570 1. 57 Q V 

4+ 5 0 . 4679 1. 58 Q V 

4+1 0 0 . 4788 1. 58 Q V 

4+15 0 . 4898 1. 5 9 Q V 

4+20 0 . 5008 1. 60 Q V 

4+25 0 . 5118 1. 61 Q V 

4+30 0 . 5230 1. 61 Q V 

4+3 5 0 . 534 1 1. 62 Q V 

4+40 0 . 545 3 1. 63 Q V 

4+45 0 . 55 66 1. 63 Q V 

4+50 0 . 5679 1. 64 Q V 

4+55 0 . 5793 1. 65 Q V 

5+ 0 0 . 5 907 1. 66 Q V 

5+ 5 0 . 6022 1. 67 Q V 

5+1 0 0 . 61 37 1. 67 Q V 

5+15 0 . 62 53 1. 68 Q V 

5+20 0 . 6369 1. 69 Q V 

5+25 0 . 6486 1. 70 Q V 

5+30 0 . 6603 1. 71 Q V 

5+3 5 0 . 6722 1. 71 Q V 

5+40 0 . 6840 1. 72 Q V 

5+45 0 . 6960 1. 73 Q V 

5+5 0 0 . 7079 1. 74 Q V 

5+55 0 . 7200 1. 75 Q V 

6+ 0 0 . 732 1 1. 76 Q V 

6+ 5 0 . 7443 1. 77 Q V 

6+1 0 0 . 75 65 1. 78 Q V 

6+15 0 . 7688 1. 79 Q V 

6+20 0 . 78 12 1. 80 Q V 

6+25 0 . 7936 1. 81 Q V 

6+30 0 . 8061 1. 82 Q V 

6+3 5 0 . 81 87 1. 82 Q V 

6+40 0 . 83 1 3 1. 84 Q V 

6+45 0 . 8440 1. 84 Q V 

6+5 0 0 . 85 68 1. 86 Q V 

6+55 0 . 8697 1. 87 Q V 

7+ 0 0 . 8826 1. 88 Q V 

7+ 5 0 . 89 5 6 1. 89 Q V 

7+1 0 0 . 9087 1. 90 Q V 

7+15 0 . 92 18 1. 91 Q V 

7+2 0 0 . 93 50 1. 92 Q V 

7+25 0 . 9483 1. 93 Q V 

7+ 30 0 . 96 1 7 1. 94 Q V 

7+ 3 5 0 . 97 52 1. 96 Q V 

7+4 0 0 . 9888 1. 97 Q V 

7+45 1 . 0024 1. 98 Q V 

7+5 0 1. 01 61 1. 99 Q V 

7+55 1. 0299 2 . 00 Q V 

8+ 0 1. 0438 2 . 02 Q V 

8+ 5 1. 05 78 2 . 03 Q V 

8+1 0 1. 07 1 9 2 . 04 Q V 

8+15 1. 0860 2 . 06 Q V 

8+20 1.1 003 2 . 07 Q V 

8+25 1.114 7 2 . 08 Q V 



8+30 1.1291 2 . 1 0 Q V 
8+3 5 1.1 437 2 . 11 Q V 
8+40 1.15 83 2 . 1 3 Q V 
8+45 1. 1 73 1 2 . 1 4 Q V 
8+50 1.1 880 2 . 1 6 Q V 
8+5 5 1. 2029 2 . 17 Q V 
9+ 0 1. 21 80 2 . 1 9 Q V 
9+ 5 1. 2332 2 . 21 Q V 
9+1 0 1. 248 5 2 . 22 Q V 
9+15 1. 2639 2 . 24 Q V 
9+20 1. 279 5 2 . 26 Q V 
9+2 5 1. 29 51 2 . 27 Q V 
9+30 1. 31 09 2 . 29 Q V 
9+3 5 1 . 3268 2 . 31 Q V 
9+40 1. 3429 2 . 33 Q V 
9+45 1. 35 90 2 . 35 Q V 
9+5 0 1. 37 53 2 . 37 Q V 
9+55 1. 39 1 7 2 . 39 Q V 

1 0+ 0 1. 4083 2 . 41 Q V 
1 0+ 5 1. 42 50 2 . 43 Q V 
1 0+1 0 1. 44 1 9 2 . 45 Q V 
1 0+15 1 . 45 89 2 . 47 Q V 
1 0+20 1. 4 7 60 2 . 49 Q V 
1 0+2 5 1. 4933 2 . 51 Q V 
1 0+30 1. 51 08 2 . 54 Q V 
1 0+3 5 1.5284 2 . 5 6 Q V 
1 0+40 1. 54 62 2 . 58 Q V 
1 0+45 1. 5642 2 . 61 Q V 
1 0+5 0 1 . 5824 2 . 64 Q V 
1 0+55 1. 6007 2 . 66 Q V 
11+ 0 1. 61 92 2 . 69 Q V 
11+ 5 1. 6379 2 . 71 Q V 
11+1 0 1 . 65 68 2 . 74 Q V 
11+15 1. 67 5 9 2 . 77 Q V 
11+20 1 . 69 52 2 . 80 Q V 
11+2 5 1. 71 47 2 . 83 Q V 
11+30 1 . 7344 2 . 86 Q V 
11+3 5 1 . 75 43 2 . 90 Q V 
11+40 1 . 774 5 2 . 93 Q V 
11+45 1 . 7949 2 . 96 Q V 
11+50 1. 81 5 6 3 . 00 Q V 
11+55 1. 836 5 3 . 03 Q V 
12 + 0 1. 85 76 3 . 07 Q V 
12 + 5 1. 8780 2 . 95 Q V 
12 +1 0 1. 8949 2 . 46 Q V 
12 +15 1. 91 03 2 . 24 Q V 
12 +20 1. 92 53 2 . 17 Q V 
12 +2 5 1. 9400 2 .1 4 Q V 
12 +30 1. 95 48 2 .1 4 Q V 
12 +3 5 1. 9696 2 . 15 Q V 
12 +40 1. 9846 2 . 17 Q V 
12 +45 1. 9997 2 . 20 Q V 
12 +5 0 2 . 015 0 2 . 23 Q V 
12 +5 5 2 . 0306 2 . 26 Q V 
1 3+ 0 2 . 046 5 2 . 31 Q V 
1 3+ 5 2 . 0628 2 . 36 Q V 
1 3+1 0 2 . 0793 2 . 41 Q V 
1 3+15 2 . 0963 2 . 46 Q V 
1 3+20 2 . 11 36 2 . 52 Q V 
1 3+2 5 2 . 1 31 3 2 . 57 Q V 
1 3+30 2 . 1 494 2 . 63 Q V 
1 3+3 5 2 . 1 680 2 . 69 Q V 
1 3+40 2 . 1870 2 . 77 Q V 



1 3+4 5 2 . 2066 2 . 83 Q V 
1 3+50 2 . 2266 2 . 92 Q V 
1 3+55 2 . 2473 2 . 99 Q V 
1 4+ 0 2 . 268 5 3 . 08 Q V 
1 4+ 5 2 . 2903 3 . 17 Q V 
1 4+1 0 2 . 31 30 3 . 29 Q V 
1 4+15 2 . 3363 3 . 39 Q V 
1 4+20 2 . 360 5 3 . 51 Q V 
1 4+2 5 2 . 38 55 3 . 63 Q V 
1 4+30 2 . 4115 3 . 78 Q V 
1 4+3 5 2 . 438 5 3 . 92 Q V 
1 4+40 2 . 4667 4 . 09 Q V 
1 4+4 5 2 . 4 960 4 . 26 Q V 
1 4+5 0 2 . 5268 4 . 47 Q V 
1 4+5 5 2 . 55 90 4 . 68 Q V 
15 + 0 2 . 5 930 4 . 94 Q V 
15 + 5 2 . 6289 5 . 21 Q V 
15 +1 0 2 . 667 1 5 . 55 Q V 
15 +15 2 . 7077 5 . 90 Q V 
15 +20 2 . 7515 6 . 36 Q V 
15 +2 5 2 . 8009 7 . 1 8 Q V 
15 +30 2 . 8628 8 . 98 Q V 
15 +3 5 2 . 9339 1 0 . 33 Q V 
15 +40 3 . 015 0 11. 77 Q V 
15 +4 5 3 . 1 07 5 1 3 . 43 Q V 
15 +5 0 3 . 2178 1 6 . 02 Q V 
15 +55 3 . 35 45 1 9 . 85 Q V 
1 6+ 0 3 . 5469 27 . 93 Q V 
1 6+ 5 3 . 9486 5 8 . 33 Q V 
1 6+1 0 4 . 7073 11 0 . 17 Q V 
1 6+15 5 . 1 433 63 . 31 Q V 
1 6+20 5 . 3902 3 5 . 85 Q V 
1 6+2 5 5 . 5 642 2 5 . 26 Q V 
1 6+30 5 . 688 5 1 8 . 05 Q V 
1 6+3 5 5 . 7843 1 3 . 91 Q V 
1 6+40 5 . 860 1 11. 02 Q V 
1 6+4 5 5 . 92 11 8 . 85 Q V 
1 6+5 0 5 . 97 15 7 . 32 Q V 
1 6+5 5 6 . 01 32 6 . 05 Q V 
17+ 0 6 . 0438 4 . 45 Q V 
17+ 5 6 . 07 1 3 3 . 99 Q V 
17+1 0 6 . 0964 3 . 65 Q V 
17+15 6 . 11 97 3 . 37 Q V 
17+20 6 . 1 41 4 3 . 1 6 Q V 
17+2 5 6 . 1 61 9 2 . 98 Q V 
17+30 6 . 1 81 3 2 . 82 Q V 
17+3 5 6 . 1 997 2 . 68 Q V 
17+40 6 . 217 3 2 . 55 Q V 
17+4 5 6 . 234 1 2 . 44 Q V 
17+5 0 6 . 2 5 02 2 . 34 Q V 
17+55 6 . 26 57 2 . 2 5 Q V 
1 8 + 0 6 . 2806 2 . 1 6 Q V 
1 8 + 5 6 . 2960 2 . 24 Q V 
1 8 +1 0 6 . 31 46 2 . 70 Q V 
1 8 +15 6 . 3344 2 . 88 Q V 
1 8 +20 6 . 35 44 2 . 90 Q V 
1 8 +2 5 6 . 3744 2 . 89 Q V 
1 8 +30 6 . 394 1 2 . 86 Q V 
1 8 +3 5 6 . 41 36 2 . 83 Q V 
1 8 +40 6 . 4327 2 . 78 Q V 
1 8 +4 5 6 . 451 6 2 . 74 Q V 
1 8 +50 6 . 470 1 2 . 69 Q V 
1 8 +55 6 . 4884 2 . 65 Q V 



1 9+ 0 6 . 5062 2 . 5 9 Q V 
1 9+ 5 6 . 5238 2 . 55 Q V 
1 9+1 0 6 . 541 0 2 . 50 Q V 
1 9+15 6 . 55 79 2 . 46 Q V 
1 9+20 6 . 574 5 2 . 41 Q V 
1 9+2 5 6 . 5 909 2 . 37 Q V 
1 9+30 6 . 6069 2 . 34 Q V 
1 9+3 5 6 . 6228 2 . 30 Q V 
1 9+40 6 . 6384 2 . 26 Q V 
1 9+4 5 6 . 65 37 2 . 23 Q V 
1 9+5 0 6 . 6688 2 . 20 Q V 
1 9+55 6 . 6837 2 . 1 6 Q V 
20 + 0 6 . 6984 2 . 1 3 Q V 
20 + 5 6 . 71 29 2 . 1 0 Q V 
20 +1 0 6 . 7272 2 . 08 Q V 
20 +15 6 . 74 1 3 2 . 05 Q V 
20 +20 6 . 755 3 2 . 02 Q V 
20 +2 5 6 . 7690 2 . 00 Q V 
20 +30 6 . 7826 1. 97 Q V 
20 +3 5 6 . 7 960 1. 95 Q V 
20 +40 6 . 8093 1. 92 Q V 
20 +4 5 6 . 8224 1. 90 Q V 
20 +50 6 . 83 53 1. 88 Q V 
20 +55 6 . 848 1 1. 86 Q V 
21+ 0 6 . 8608 1. 84 Q V 
21+ 5 6 . 8733 1. 82 Q V 
21+1 0 6 . 88 57 1. 80 Q V 
21+15 6 . 8980 1. 78 Q V 
21+20 6 . 91 01 1. 76 Q V 
21+2 5 6 . 922 1 1. 74 Q V 
21+30 6 . 9340 1. 73 Q V 
21+3 5 6 . 94 58 1. 71 Q V 
21+40 6 . 95 74 1. 69 Q V 
21+4 5 6 . 9690 1. 68 Q V 
21+5 0 6 . 9804 1. 66 Q V 
21+5 5 6 . 99 1 7 1. 65 Q V 
22 + 0 7 . 0030 1. 63 Q V 
22 + 5 7 . 01 41 1. 62 Q V 
22 +1 0 7 . 02 51 1. 60 Q V 
22 +15 7 . 0360 1. 5 9 Q V 
22 +20 7 . 0469 1. 57 Q V 
22 +2 5 7 . 05 76 1. 5 6 Q V 
22 +30 7 . 0683 1. 55 Q V 
22 +3 5 7 . 0788 1. 53 Q V 
22 +40 7 . 0893 1. 52 Q V 
22 +4 5 7 . 0997 1. 51 Q V 
22 +5 0 7 . 11 00 1. 50 Q V 
22 +55 7 . 1202 1. 49 Q V 
23 + 0 7 . 1 304 1. 47 Q V 
23 + 5 7 . 1 404 1. 46 Q V 
23 +1 0 7 . 15 04 1. 45 Q V 
23 +15 7 . 1 604 1. 44 Q V 
23 +20 7 . 1702 1. 43 Q V 
23 +2 5 7 . 1 800 1. 42 Q V 
23 +30 7 . 1 897 1. 41 Q V 
23 +3 5 7 . 1 993 1. 40 Q V 
23 +40 7 . 2089 1. 39 Q V 
23 +4 5 7 . 21 84 1. 38 Q V 
23 +5 0 7 . 2278 1. 37 Q V 
23 +55 7 . 2372 1. 36 Q V 
24 + 0 7 . 246 5 1. 35 Q V 
24 + 5 7 . 2 5 45 1.1 7 Q V 
24 +1 0 7 . 2 5 85 0 . 58 Q V 



24 +15 7 . 2607 0 . 31 Q VI 
24 +20 7 . 2620 0 . 20 Q VI 
24 +2 5 7 . 2629 0 . 1 3 Q VI 
24 +30 7 . 263 5 0 . 09 Q VI 
24 +3 5 7 . 2639 0 . 05 Q VI 
24 +40 7 . 264 1 0 . 03 Q VI 
24 +45 7 . 2642 0 . 02 Q VI 
24 +5 0 7 . 2643 0 . 01 Q V 

-----------------------------------------------------------------------



APPENDIXC: 
HYDROLOGY CALCULATIONS BASED ON PROPOSED CONDITION (UNIT HYDROGRAPH 

METHOD) 



APPENDIX C.l : 
100 YEAR/24-HOUR HYDROLOGY CALCULATIONS 



U n i t H y d r o g r a p h A n a 1 y s i s 

Copyr i ght (c) CI VI LCADD/C I VI LDES I GN , 1 989 - 2004 , Vers i on 7 . 0 

Study date 07/ 14/1 6 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

San Bernardi no County Synthet i c Un i t Hydro l ogy Method 
Manua l date - August 1 986 

Program Li cense Ser i a l Number 6268 

LKQ ADELANTO PROJECT 
AREA A - PROPOSED CONDITI ON 
1 00YR- 24HR 
FN: APR10024 

Storm Event Year = 100 

Antecedent Mo i sture Condi t i on 3 

Engli sh (i n-lb) I nput Un i ts Used 

Engli sh Ra i nfa ll Data (I nches) I nput Va l ues Used 

Engli sh Un i ts used i n output format 

Area averaged ra i nfall i ntens i ty i sohyeta l data : 
Sub- Area Durat i on I sohyeta l 
(Ac . ) (hours) ( I n) 

Ra i nfall data for year 100 
30 . 70 1 1. 20 

Ra i nfall data for year 100 
30 . 70 6 1. 80 

Ra i nfall data for year 100 
30 . 70 24 3 . 00 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

******** Area - averaged max l oss rate , Fm******** 

SCS curve SCS curve 
No . (AMC II ) NO . (AMC 3) 

91. 0 98 . 2 

Area 
(Ac . ) 

30 . 70 

Area 
Fract i on 

1. 000 

Area- averaged ad j usted l oss rate Fm (I n/Hr) 

Fp(F i g C6) Ap 
(I n/Hr) (dee . ) 

0 . 036 0 . 936 

0 . 033 

********* Area- Averaged l ow l oss rate fract i on , Yb ********** 

Area Area SCS CN SCS CN s Pervi ous 

Fm 
(I n/Hr) 

0 . 033 



Yie l d Fr (Ac.) 
28 . 73 

1. 97 

Fract 
0 . 936 
0 . 064 

(AMC2) 
91. 0 
98 . 0 

(AMC3) 
98 . 2 
98 . 0 

0 .1 8 0 . 930 
0 . 20 0 . 923 

Area- averaged catchment y ield fraction , Y 0 . 930 
Area- averaged l ow l oss fract i on , Yb = 0 . 070 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Watercourse length = 1414. 00( Ft.) 
Length from concentrat i on point to cent r o i d = 
Elevation d ifference along watercourse = 
Mann i ngs friction factor a l ong watercourse 
Watershed area = 30 . 70(Ac .) 
Catchment Lag t i me = 0 .1 06 hours 
Unit interval= 5 . 000 minutes 
Unit interva l percentage of lag time = 78 . 3237 
Hydrograph basefl ow = 0 . 00(CFS) 

663 . 00( Ft.) 
1 6 . 00( Ft.) 
0 . 035 

Average maximum watershed l oss rate(Fm) = 0 . 033( I n/Hr) 
Average l ow l oss rate fraction (Yb) = 0 . 070 (decimal) 
VALLEY UNDEVELOPED S- Graph Se l ected 
Computed peak 5-minute rainfall = 0 .5 69( I n) 
Computed peak 30 - minute rainfall 0 . 97 5(In) 
Specified peak 1-hour rainfall= l. 200( I n) 
Computed peak 3- hour rainfall = l.5 39( I n) 
Spec i fied peak 6- hour rainfall= l. 800( I n) 
Specified peak 24 - hour rainfall= 3 . 000( I n) 

Rainfall depth area reduction factors: 
Using a total area of 30 . 70(Ac . ) (Ref: fig. E- 4) 

5-minute factor = 0 . 999 Ad justed rainfall 0 .5 69( I n) 
30 - mi nute factor = 0 . 999 Adjusted ra i nfa ll 0 . 973( I n) 
1-hour factor 0 . 999 Adjusted rainfa ll l.1 98( I n) 
3- hour factor = 1. 000 Ad justed ra i nfall l.5 38( I n) 
6-hour factor = 1. 000 Adjusted ra i nfa ll l. 800( I n) 
24 - hour factor = 1. 000 Ad justed rainfall 3 . 000( I n) 

U n i t H y d r o g r a p h 
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
I nterval 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Peak Un i t 
Number 

1 
2 
3 
4 

(K 

' S ' Graph 
Mean va lues 

37 1. 28 

12 . 836 
56.656 
77 . 08 5 
85.44 3 
90 .4 70 
93 . 67 5 
95. 954 
97 .55 6 
98 . 644 
99 .441 

100 . 000 

(CFS)) 

Unit Hydrograph 
((CFS)) 

47.656 
1 62 . 694 

75 . 849 
31. 032 
1 8 . 666 
11. 896 

8 .4 64 
5. 94 6 
4.039 
2 . 960 
2 . 076 

Adjusted mass ra i nfall Unit rainfa ll 
(I n) ( I n) 

0 .5 686 0 .5 686 
0 . 7000 0 .1 314 
0 . 7906 0 . 090 5 
0 . 86 18 0 . 07 1 3 



5 0 . 92 15 0 . 0 5 97 
6 0 . 9733 0 . 0 51 8 
7 1. 01 94 0 . 046 1 
8 1 . 06 1 0 0 . 0417 
9 1. 0992 0 . 0382 

1 0 1 . 1 34 5 0 . 03 5 3 
11 1 . 1 674 0 . 0329 
12 1.1 983 0 . 0309 
1 3 1. 2203 0 . 0220 
1 4 1. 24 1 0 0 . 0207 
15 1. 2607 0 . 01 96 
1 6 1. 2793 0 . 0186 
17 1. 297 1 0 . 0178 
18 1. 31 40 0 . 0170 
1 9 1. 3303 0 . 01 63 
20 1. 3459 0 . 0156 
21 1. 3609 0 . 01 50 
22 1. 3754 0 . 01 45 
23 1. 3894 0 . 0140 
24 1. 4029 0 . 01 3 5 
25 1. 41 60 0 . 01 31 
26 1. 4287 0 . 0127 
27 1. 44 1 0 0 . 0123 
28 1. 4529 0 . 0120 
29 1. 4646 0 . 011 6 
30 1. 4759 0 . 011 3 
31 1. 4870 0 . 011 0 
32 1. 4977 0 . 01 08 
33 1. 5083 0 . 01 0 5 
34 1. 51 85 0 . 01 03 
35 1. 5286 0 . 01 00 
36 1. 5384 0 . 0098 
37 1. 5480 0 . 0096 
38 1. 55 74 0 . 0094 
39 1. 5 665 0 . 0092 
40 1.5756 0 . 0090 
41 1. 5844 0 . 0088 
42 1. 5 93 1 0 . 0087 
43 1. 60 1 6 0 . 008 5 
44 1. 6099 0 . 0084 
45 1. 61 81 0 . 0082 
46 1 . 6262 0 . 008 1 
47 1. 634 1 0 . 0079 
48 1. 6420 0 . 0078 
49 1. 64 96 0 . 0077 
50 1. 65 72 0 . 0076 
51 1. 6646 0 . 0074 
52 1. 6720 0 . 0073 
53 1. 67 92 0 . 0072 
54 1 . 68 63 0 . 007 1 
55 1 . 6933 0 . 0070 
5 6 1 . 7003 0 . 0069 
57 1. 707 1 0 . 0068 
58 1 . 71 38 0 . 0067 
5 9 1 . 720 5 0 . 0066 
60 1. 7270 0 . 0066 
61 1 . 733 5 0 . 006 5 
62 1 . 7399 0 . 0064 
63 1. 74 62 0 . 0063 
64 1. 752 5 0 . 0062 
65 1 . 75 86 0 . 0062 
66 1. 7647 0 . 006 1 
67 1 . 7707 0 . 0060 



68 1. 7767 0 . 00 5 9 
69 1 . 7826 0 . 0059 
70 1. 7884 0 . 00 5 8 
71 1 . 794 1 0 . 00 5 8 
72 1 . 7998 0 . 00 5 7 
73 1. 8090 0 . 0092 
74 1. 81 81 0 . 009 1 
75 1. 827 1 0 . 0090 
76 1. 8360 0 . 0089 
77 1. 8449 0 . 0089 
78 1. 85 37 0 . 0088 
79 1. 8624 0 . 0087 
80 1. 87 11 0 . 0087 
81 1. 8797 0 . 0086 
82 1. 8882 0 . 008 5 
83 1. 8966 0 . 008 5 
84 1. 90 50 0 . 0084 
85 1. 91 34 0 . 0083 
86 1. 92 1 6 0 . 0083 
87 1 . 9298 0 . 0082 
88 1. 9380 0 . 008 1 
89 1. 94 61 0 . 008 1 
90 1. 95 41 0 . 0080 
91 1 . 962 1 0 . 0080 
92 1. 9700 0 . 0079 
93 1. 9778 0 . 0079 
94 1. 98 57 0 . 0078 
95 1 . 9934 0 . 0078 
96 2 . 00 11 0 . 0077 
97 2 . 0088 0 . 0077 
98 2 . 01 64 0 . 0076 
99 2 . 0239 0 . 0076 

1 00 2 . 03 15 0 . 007 5 
1 01 2 . 0389 0 . 007 5 
1 02 2 . 0463 0 . 0074 
1 03 2 . 05 37 0 . 0074 
1 04 2 . 06 1 0 0 . 0073 
1 05 2 . 0683 0 . 0073 
1 06 2 . 075 5 0 . 0072 
1 07 2 . 0827 0 . 0072 
1 08 2 . 0899 0 . 0072 
1 09 2 . 0970 0 . 007 1 
11 0 2 . 1 04 1 0 . 007 1 
111 2 . 1111 0 . 0070 
11 2 2 . 11 81 0 . 0070 
11 3 2 . 1250 0 . 0069 
11 4 2 . 1 320 0 . 0069 
115 2 . 1 388 0 . 0069 
11 6 2 . 1 457 0 . 0068 
11 7 2 . 15 2 5 0 . 0068 
11 8 2 . 15 92 0 . 0068 
11 9 2 . 1 65 9 0 . 0067 
1 20 2 . 1 726 0 . 0067 
1 21 2 . 1 793 0 . 0067 
1 22 2 . 18 5 9 0 . 0066 
1 23 2 . 1 92 5 0 . 0066 
1 24 2 . 1 991 0 . 0066 
1 2 5 2 . 20 5 6 0 . 006 5 
1 26 2 . 21 21 0 . 006 5 
1 27 2 . 21 85 0 . 006 5 
1 28 2 . 2249 0 . 0064 
1 29 2 . 23 1 3 0 . 0064 
1 30 2 . 2377 0 . 0064 



1 31 2 . 244 0 0 . 0063 
1 32 2 . 2 5 03 0 . 0063 
1 33 2 . 2 5 66 0 . 0063 
1 34 2 . 2628 0 . 0062 
1 35 2 . 2690 0 . 0062 
1 36 2 . 27 52 0 . 0062 
1 37 2 . 28 14 0 . 0062 
1 38 2 . 287 5 0 . 006 1 
1 39 2 . 2936 0 . 006 1 
14 0 2 . 2996 0 . 006 1 
141 2 . 30 57 0 . 0060 
14 2 2 . 311 7 0 . 0060 
14 3 2 . 31 77 0 . 0060 
144 2 . 3236 0 . 0060 
145 2 . 32 96 0 . 00 5 9 
14 6 2 . 33 55 0 . 00 5 9 
14 7 2 . 3414 0 . 00 5 9 
14 8 2 . 34 72 0 . 00 5 9 
14 9 2 . 35 30 0 . 00 5 8 
15 0 2 . 35 89 0 . 00 5 8 
151 2 . 36 4 6 0 . 00 5 8 
152 2 . 370 4 0 . 00 5 8 
15 3 2 . 37 61 0 . 00 5 7 
154 2 . 38 18 0 . 00 5 7 
155 2 . 387 5 0 . 00 5 7 
15 6 2 . 3932 0 . 00 5 7 
15 7 2 . 3988 0 . 00 5 6 
15 8 2 . 40 45 0 . 00 5 6 
15 9 2 . 41 01 0 . 00 5 6 
1 60 2 . 415 6 0 . 00 5 6 
1 61 2 . 42 12 0 . 00 5 6 
1 62 2 . 4267 0 . 00 55 
1 63 2 . 4322 0 . 00 55 
1 64 2 . 4377 0 . 00 55 
1 65 2 . 44 32 0 . 00 55 
1 66 2 . 44 86 0 . 00 54 
1 67 2 . 4541 0 . 00 54 
1 68 2 . 45 95 0 . 00 54 
1 69 2 . 4 648 0 . 00 54 
17 0 2 . 4702 0 . 00 54 
1 71 2 . 47 5 6 0 . 00 5 3 
1 72 2 . 4809 0 . 00 5 3 
1 73 2 . 4862 0 . 00 5 3 
1 74 2 . 4 915 0 . 00 5 3 
175 2 . 4 967 0 . 00 5 3 
1 76 2 . 5020 0 . 00 52 
1 77 2 . 5072 0 . 00 52 
1 78 2 . 51 2 4 0 . 00 52 
1 79 2 . 51 76 0 . 00 52 
1 80 2 . 5228 0 . 00 52 
1 81 2 . 5279 0 . 00 52 
1 82 2 . 533 1 0 . 00 51 
1 83 2 . 5382 0 . 00 51 
1 84 2 . 54 33 0 . 00 51 
1 85 2 . 54 84 0 . 00 51 
1 86 2 . 55 35 0 . 00 51 
1 87 2 . 55 85 0 . 00 51 
1 88 2 . 5 63 5 0 . 00 5 0 
1 89 2 . 5 686 0 . 00 5 0 
1 90 2 . 5736 0 . 00 5 0 
1 91 2 . 578 5 0 . 00 5 0 
1 92 2 . 583 5 0 . 00 5 0 
1 93 2 . 588 5 0 . 00 5 0 



1 94 2 . 5 934 0 . 0049 
1 95 2 . 5 983 0 . 0049 
1 96 2 . 6032 0 . 0049 
1 97 2 . 608 1 0 . 0049 
1 98 2 . 61 30 0 . 0049 
1 99 2 . 61 78 0 . 0049 
200 2 . 6227 0 . 0048 
20 1 2 . 627 5 0 . 0048 
202 2 . 6323 0 . 0048 
203 2 . 637 1 0 . 0048 
204 2 . 64 1 9 0 . 0048 
20 5 2 . 6466 0 . 0048 
206 2 . 651 4 0 . 0048 
207 2 . 65 61 0 . 0047 
208 2 . 6609 0 . 0047 
209 2 . 66 5 6 0 . 0047 
2 1 0 2 . 6703 0 . 0047 
2 11 2 . 6749 0 . 0047 
2 12 2 . 6796 0 . 0047 
2 1 3 2 . 6843 0 . 0047 
2 1 4 2 . 6889 0 . 0046 
2 15 2 . 693 5 0 . 0046 
2 1 6 2 . 698 1 0 . 0046 
2 17 2 . 7027 0 . 0046 
2 18 2 . 7073 0 . 0046 
2 1 9 2 . 711 9 0 . 0046 
220 2 . 71 64 0 . 0046 
22 1 2 . 72 1 0 0 . 004 5 
222 2 . 72 55 0 . 004 5 
223 2 . 7300 0 . 004 5 
224 2 . 734 5 0 . 004 5 
22 5 2 . 7390 0 . 004 5 
226 2 . 743 5 0 . 004 5 
227 2 . 7480 0 . 004 5 
228 2 . 7524 0 . 004 5 
229 2 . 75 69 0 . 0044 
230 2 . 76 1 3 0 . 0044 
23 1 2 . 76 57 0 . 0044 
232 2 . 770 1 0 . 0044 
233 2 . 774 5 0 . 0044 
234 2 . 7789 0 . 0044 
23 5 2 . 7833 0 . 0044 
236 2 . 7876 0 . 0044 
237 2 . 7920 0 . 0043 
238 2 . 7963 0 . 0043 
239 2 . 8006 0 . 0043 
240 2 . 8049 0 . 0043 
24 1 2 . 8092 0 . 0043 
242 2 . 81 35 0 . 0043 
243 2 . 817 8 0 . 0043 
244 2 . 822 1 0 . 0043 
24 5 2 . 8263 0 . 0043 
246 2 . 8306 0 . 0042 
247 2 . 8348 0 . 0042 
248 2 . 8390 0 . 0042 
249 2 . 8433 0 . 0042 
2 50 2 . 847 5 0 . 0042 
2 51 2 . 8517 0 . 0042 
2 52 2 . 855 8 0 . 0042 
2 53 2 . 8600 0 . 0042 
2 54 2 . 8642 0 . 0042 
2 55 2 . 8683 0 . 0042 
2 5 6 2 . 872 5 0 . 004 1 



2 57 2 . 8766 0 . 004 1 
2 58 2 . 8807 0 . 00 41 
2 5 9 2 . 8848 0 . 004 1 
260 2 . 8889 0 . 004 1 
261 2 . 8930 0 . 00 41 
262 2 . 897 1 0 . 004 1 
263 2 . 90 12 0 . 00 41 
26 4 2 . 90 52 0 . 00 41 
26 5 2 . 9093 0 . 004 1 
266 2 . 91 33 0 . 00 4 0 
267 2 . 91 73 0 . 0040 
268 2 . 92 1 4 0 . 0040 
269 2 . 92 54 0 . 00 4 0 
270 2 . 9294 0 . 0040 
27 1 2 . 933 4 0 . 00 4 0 
272 2 . 9374 0 . 0040 
273 2 . 94 1 3 0 . 0040 
27 4 2 . 94 53 0 . 00 4 0 
27 5 2 . 94 93 0 . 0040 
276 2 . 95 32 0 . 0039 
277 2 . 95 71 0 . 0039 
278 2 . 96 11 0 . 0039 
279 2 . 96 50 0 . 0039 
280 2 . 9689 0 . 0039 
28 1 2 . 9728 0 . 0039 
282 2 . 9767 0 . 0039 
283 2 . 9806 0 . 0039 
28 4 2 . 98 45 0 . 0039 
28 5 2 . 9883 0 . 0039 
286 2 . 9922 0 . 0039 
287 2 . 9960 0 . 0039 
288 2 . 9999 0 . 0038 

Un i t Un i t Un i t Effec t i v e 
Per i od Ra i nfa l l Soil- Lo ss Ra i nfa ll 
(number) ( I n) ( I n) (I n) 
---------------------------------------------------------------------

1 0 . 0038 0 . 0003 0 . 0036 
2 0 . 0039 0 . 0003 0 . 0036 
3 0 . 0039 0 . 0003 0 . 0036 
4 0 . 0039 0 . 0003 0 . 0036 
5 0 . 0039 0 . 0003 0 . 0036 
6 0 . 0039 0 . 0003 0 . 0036 
7 0 . 0039 0 . 0003 0 . 0036 
8 0 . 0039 0 . 0003 0 . 0037 
9 0 . 0039 0 . 0003 0 . 0037 

1 0 0 . 00 40 0 . 0003 0 . 0037 
11 0 . 0040 0 . 0003 0 . 0037 
12 0 . 00 40 0 . 0003 0 . 0037 
1 3 0 . 0040 0 . 0003 0 . 0037 
1 4 0 . 0040 0 . 0003 0 . 0037 
15 0 . 00 40 0 . 0003 0 . 0037 
1 6 0 . 0040 0 . 0003 0 . 0038 
1 7 0 . 00 41 0 . 0003 0 . 0038 
18 0 . 00 41 0 . 0003 0 . 0038 
1 9 0 . 004 1 0 . 0003 0 . 0038 
20 0 . 00 41 0 . 0003 0 . 0038 
21 0 . 004 1 0 . 0003 0 . 0038 
22 0 . 004 1 0 . 0003 0 . 0038 
23 0 . 00 42 0 . 0003 0 . 0039 
24 0 . 0042 0 . 0003 0 . 0039 
2 5 0 . 00 42 0 . 0003 0 . 0039 
26 0 . 00 42 0 . 0003 0 . 0039 



27 0 . 0042 0 . 0003 0 . 0039 
28 0 . 00 42 0 . 0003 0 . 0039 
29 0 . 0042 0 . 0003 0 . 0039 
30 0 . 0043 0 . 0003 0 . 0040 
31 0 . 00 43 0 . 0003 0 . 00 40 
32 0 . 0043 0 . 0003 0 . 0040 
33 0 . 00 43 0 . 0003 0 . 00 40 
34 0 . 00 43 0 . 0003 0 . 00 40 
35 0 . 0043 0 . 0003 0 . 0040 
36 0 . 00 44 0 . 0003 0 . 00 41 
37 0 . 00 44 0 . 0003 0 . 00 41 
38 0 . 00 44 0 . 0003 0 . 00 41 
39 0 . 00 44 0 . 0003 0 . 00 41 
40 0 . 00 44 0 . 0003 0 . 00 41 
41 0 . 00 45 0 . 0003 0 . 00 41 
42 0 . 00 45 0 . 0003 0 . 00 42 
43 0 . 00 45 0 . 0003 0 . 00 42 
44 0 . 00 45 0 . 0003 0 . 00 42 
45 0 . 00 45 0 . 0003 0 . 00 42 
46 0 . 00 45 0 . 0003 0 . 00 42 
47 0 . 00 46 0 . 0003 0 . 00 42 
48 0 . 00 46 0 . 0003 0 . 00 43 
49 0 . 00 46 0 . 0003 0 . 00 43 
50 0 . 00 46 0 . 0003 0 . 00 43 
51 0 . 00 47 0 . 0003 0 . 00 43 
52 0 . 00 47 0 . 0003 0 . 00 43 
53 0 . 00 47 0 . 0003 0 . 00 44 
54 0 . 00 47 0 . 0003 0 . 00 44 
55 0 . 00 47 0 . 0003 0 . 00 44 
5 6 0 . 00 48 0 . 0003 0 . 00 44 
57 0 . 00 48 0 . 0003 0 . 00 44 
58 0 . 00 48 0 . 0003 0 . 00 45 
5 9 0 . 00 48 0 . 0003 0 . 00 45 
60 0 . 00 48 0 . 0003 0 . 00 45 
61 0 . 00 49 0 . 0003 0 . 00 45 
62 0 . 00 49 0 . 0003 0 . 00 45 
63 0 . 00 49 0 . 0003 0 . 00 4 6 
64 0 . 00 49 0 . 0003 0 . 00 4 6 
65 0 . 00 50 0 . 0003 0 . 00 4 6 
66 0 . 00 50 0 . 000 4 0 . 00 4 6 
67 0 . 00 50 0 . 000 4 0 . 00 47 
68 0 . 00 50 0 . 000 4 0 . 00 47 
69 0 . 00 51 0 . 000 4 0 . 00 47 
70 0 . 00 51 0 . 000 4 0 . 00 47 
71 0 . 00 51 0 . 000 4 0 . 00 48 
72 0 . 00 51 0 . 000 4 0 . 00 48 
73 0 . 00 52 0 . 000 4 0 . 00 48 
74 0 . 00 52 0 . 000 4 0 . 00 48 
75 0 . 00 52 0 . 000 4 0 . 00 4 9 
76 0 . 00 52 0 . 000 4 0 . 00 4 9 
77 0 . 00 53 0 . 000 4 0 . 00 4 9 
78 0 . 00 53 0 . 000 4 0 . 00 4 9 
79 0 . 00 53 0 . 000 4 0 . 00 5 0 
80 0 . 00 54 0 . 000 4 0 . 00 5 0 
81 0 . 00 54 0 . 000 4 0 . 00 5 0 
82 0 . 00 54 0 . 000 4 0 . 00 5 0 
83 0 . 00 55 0 . 000 4 0 . 00 51 
84 0 . 00 55 0 . 000 4 0 . 00 51 
85 0 . 00 55 0 . 000 4 0 . 00 51 
86 0 . 00 5 6 0 . 000 4 0 . 00 52 
87 0 . 00 5 6 0 . 000 4 0 . 00 52 
88 0 . 00 5 6 0 . 000 4 0 . 00 52 
89 0 . 00 57 0 . 000 4 0 . 00 5 3 



90 0 . 00 57 0 . 0004 0 . 00 5 3 
91 0 . 0057 0 . 0004 0 . 0053 
92 0 . 00 58 0 . 0004 0 . 00 54 
93 0 . 00 58 0 . 0004 0 . 00 54 
94 0 . 00 58 0 . 0004 0 . 00 54 
95 0 . 00 5 9 0 . 0004 0 . 00 55 
96 0 . 0059 0 . 0004 0 . 005 5 
97 0 . 0060 0 . 0004 0 . 00 55 
98 0 . 0060 0 . 0004 0 . 00 5 6 
99 0 . 0060 0 . 0004 0 . 0056 

1 00 0 . 0061 0 . 0004 0 . 00 5 6 
1 01 0 . 0061 0 . 0004 0 . 00 5 7 
1 02 0 . 0062 0 . 0004 0 . 00 5 7 
1 03 0 . 0062 0 . 0004 0 . 00 58 
1 04 0 . 0062 0 . 0004 0 . 0058 
1 05 0 . 0063 0 . 0004 0 . 00 5 9 
1 06 0 . 0063 0 . 0004 0 . 00 5 9 
1 07 0 . 0064 0 . 0004 0 . 00 5 9 
1 08 0 . 0064 0 . 000 5 0 . 0060 
1 09 0 . 006 5 0 . 000 5 0 . 0060 
11 0 0 . 006 5 0 . 000 5 0 . 006 1 
111 0 . 0066 0 . 000 5 0 . 006 1 
112 0 . 0066 0 . 000 5 0 . 0062 
11 3 0 . 0067 0 . 000 5 0 . 0062 
114 0 . 0067 0 . 000 5 0 . 0063 
115 0 . 0068 0 . 000 5 0 . 0063 
11 6 0 . 0068 0 . 000 5 0 . 0064 
11 7 0 . 0069 0 . 000 5 0 . 0064 
11 8 0 . 0069 0 . 000 5 0 . 006 5 
11 9 0 . 0070 0 . 000 5 0 . 006 5 
12 0 0 . 007 1 0 . 000 5 0 . 0066 
121 0 . 0072 0 . 000 5 0 . 0066 
122 0 . 0072 0 . 000 5 0 . 0067 
12 3 0 . 0073 0 . 000 5 0 . 0068 
124 0 . 0073 0 . 000 5 0 . 0068 
125 0 . 0074 0 . 000 5 0 . 0069 
12 6 0 . 007 5 0 . 000 5 0 . 0069 
12 7 0 . 0076 0 . 000 5 0 . 0070 
12 8 0 . 0076 0 . 000 5 0 . 007 1 
12 9 0 . 0077 0 . 000 5 0 . 0072 
1 30 0 . 0078 0 . 000 5 0 . 0072 
1 31 0 . 0079 0 . 0006 0 . 0073 
1 32 0 . 0079 0 . 0006 0 . 0074 
1 33 0 . 0080 0 . 0006 0 . 007 5 
1 34 0 . 008 1 0 . 0006 0 . 007 5 
1 35 0 . 0082 0 . 0006 0 . 0076 
1 36 0 . 0083 0 . 0006 0 . 0077 
1 37 0 . 0084 0 . 0006 0 . 0078 
1 38 0 . 008 5 0 . 0006 0 . 0079 
1 39 0 . 0086 0 . 0006 0 . 0080 
14 0 0 . 0087 0 . 0006 0 . 0080 
141 0 . 0088 0 . 0006 0 . 0082 
142 0 . 0089 0 . 0006 0 . 0082 
14 3 0 . 0090 0 . 0006 0 . 0084 
144 0 . 0091 0 . 0006 0 . 008 5 
145 0 . 00 57 0 . 0004 0 . 00 5 3 
14 6 0 . 0058 0 . 0004 0 . 0053 
14 7 0 . 00 5 9 0 . 0004 0 . 00 55 
14 8 0 . 00 5 9 0 . 0004 0 . 00 55 
14 9 0 . 0061 0 . 0004 0 . 00 57 
15 0 0 . 0062 0 . 0004 0 . 00 5 7 
151 0 . 0063 0 . 0004 0 . 0059 
152 0 . 0064 0 . 0004 0 . 00 5 9 



15 3 0 . 0066 0 . 000 5 0 . 006 1 
154 0 . 0066 0 . 000 5 0 . 0062 
155 0 . 0068 0 . 000 5 0 . 0063 
15 6 0 . 0069 0 . 000 5 0 . 0064 
15 7 0 . 007 1 0 . 000 5 0 . 0066 
15 8 0 . 0072 0 . 000 5 0 . 0067 
15 9 0 . 0074 0 . 000 5 0 . 0069 
1 60 0 . 0076 0 . 000 5 0 . 0070 
1 61 0 . 0078 0 . 000 5 0 . 0073 
1 62 0 . 0079 0 . 0006 0 . 0074 
1 63 0 . 0082 0 . 0006 0 . 0076 
1 64 0 . 0084 0 . 0006 0 . 0078 
1 65 0 . 0087 0 . 0006 0 . 008 1 
1 66 0 . 0088 0 . 0006 0 . 0082 
1 67 0 . 0092 0 . 0006 0 . 008 5 
1 68 0 . 0094 0 . 0007 0 . 0087 
1 69 0 . 0098 0 . 0007 0 . 009 1 
1 70 0 . 01 00 0 . 0007 0 . 0093 
171 0 . 01 05 0 . 0007 0 . 0098 
1 72 0 . 01 08 0 . 0008 0 . 0100 
1 73 0 . 011 3 0 . 0008 0 . 0105 
1 74 0 . 011 6 0 . 0008 0 . 0108 
1 75 0 . 01 23 0 . 0009 0 . 0115 
176 0 . 01 27 0 . 0009 0 . 011 8 
1 77 0 . 01 35 0 . 0009 0 . 012 6 
1 78 0 . 014 0 0 . 00 1 0 0 . 0130 
179 0 . 015 0 0 . 00 11 0 . 0140 
1 80 0 . 015 6 0 . 00 11 0 . 0145 
1 81 0 . 01 70 0 . 00 1 2 0 . 015 8 
1 82 0 . 01 78 0 . 00 12 0 . 01 65 
1 83 0 . 01 96 0 . 00 14 0 . 0182 
1 84 0 . 0207 0 . 00 15 0 . 01 93 
1 85 0 . 0309 0 . 0022 0 . 0287 
1 86 0 . 0329 0 . 0023 0 . 0306 
1 87 0 . 0382 0 . 0027 0 . 03 55 
1 88 0 . 04 17 0 . 0028 0 . 0389 
1 89 0 . 051 8 0 . 0028 0 . 0490 
1 90 0 . 05 97 0 . 0028 0 . 05 69 
1 91 0 . 090 5 0 . 0028 0 . 0878 
1 92 0 . 1314 0 . 0028 0 . 1286 
1 93 0 . 5 686 0 . 0028 0 . 5 658 
1 94 0 . 07 13 0 . 0028 0 . 068 5 
1 95 0 . 0461 0 . 0028 0 . 0433 
1 96 0 . 03 53 0 . 002 5 0 . 0328 
1 97 0 . 0220 0 . 00 15 0 . 020 5 
1 98 0 . 01 86 0 . 00 1 3 0 . 0173 
1 99 0 . 01 63 0 . 00 11 0 . 0151 
200 0 . 0145 0 . 00 1 0 0 . 0135 
20 1 0 . 01 31 0 . 0009 0 . 012 2 
202 0 . 012 0 0 . 0008 0 . 0111 
203 0 . 011 0 0 . 0008 0 . 0103 
204 0 . 01 03 0 . 0007 0 . 0096 
20 5 0 . 0096 0 . 0007 0 . 0089 
206 0 . 0090 0 . 0006 0 . 0084 
207 0 . 008 5 0 . 0006 0 . 0079 
208 0 . 008 1 0 . 0006 0 . 007 5 
209 0 . 0077 0 . 000 5 0 . 007 1 
2 10 0 . 0073 0 . 000 5 0 . 0068 
211 0 . 0070 0 . 000 5 0 . 006 5 
212 0 . 0067 0 . 000 5 0 . 0063 
2 13 0 . 006 5 0 . 000 5 0 . 0060 
214 0 . 0062 0 . 0004 0 . 0058 
215 0 . 0060 0 . 0004 0 . 00 5 6 



2 1 6 0 . 00 58 0 . 0004 0 . 00 5 4 
2 17 0 . 0092 0 . 0006 0 . 008 5 
2 18 0 . 0089 0 . 0006 0 . 0083 
2 1 9 0 . 0087 0 . 0006 0 . 008 1 
220 0 . 008 5 0 . 0006 0 . 0079 
22 1 0 . 0083 0 . 0006 0 . 0077 
222 0 . 008 1 0 . 0006 0 . 0076 
223 0 . 0080 0 . 0006 0 . 0074 
224 0 . 0078 0 . 000 5 0 . 0073 
225 0 . 0077 0 . 000 5 0 . 007 1 
226 0 . 007 5 0 . 000 5 0 . 0070 
227 0 . 0074 0 . 000 5 0 . 0069 
228 0 . 0072 0 . 000 5 0 . 0067 
229 0 . 007 1 0 . 000 5 0 . 0066 
230 0 . 0070 0 . 000 5 0 . 006 5 
23 1 0 . 0069 0 . 000 5 0 . 0064 
232 0 . 0068 0 . 000 5 0 . 0063 
233 0 . 0067 0 . 000 5 0 . 0062 
234 0 . 0066 0 . 000 5 0 . 006 1 
235 0 . 006 5 0 . 000 5 0 . 0060 
236 0 . 0064 0 . 0004 0 . 00 5 9 
237 0 . 0063 0 . 0004 0 . 00 58 
238 0 . 0062 0 . 0004 0 . 0057 
239 0 . 0061 0 . 0004 0 . 00 5 7 
240 0 . 0060 0 . 0004 0 . 00 5 6 
24 1 0 . 00 5 9 0 . 0004 0 . 00 55 
242 0 . 00 5 9 0 . 0004 0 . 00 5 4 
243 0 . 0058 0 . 0004 0 . 0054 
244 0 . 00 57 0 . 0004 0 . 00 5 3 
24 5 0 . 00 5 6 0 . 0004 0 . 00 52 
246 0 . 0056 0 . 0004 0 . 0052 
247 0 . 00 55 0 . 0004 0 . 00 51 
248 0 . 00 54 0 . 0004 0 . 00 51 
249 0 . 00 54 0 . 0004 0 . 00 5 0 
2 50 0 . 00 53 0 . 0004 0 . 00 5 0 
2 51 0 . 0053 0 . 0004 0 . 0049 
2 52 0 . 00 52 0 . 0004 0 . 0048 
2 53 0 . 00 52 0 . 0004 0 . 0048 
2 54 0 . 005 1 0 . 0004 0 . 0047 
2 55 0 . 00 51 0 . 0004 0 . 0047 
2 5 6 0 . 0050 0 . 0004 0 . 0046 
2 57 0 . 00 50 0 . 0003 0 . 0046 
2 58 0 . 0049 0 . 0003 0 . 0046 
2 5 9 0 . 0049 0 . 0003 0 . 004 5 
260 0 . 0048 0 . 0003 0 . 004 5 
261 0 . 0048 0 . 0003 0 . 0044 
262 0 . 0047 0 . 0003 0 . 0044 
263 0 . 0047 0 . 0003 0 . 0044 
264 0 . 0046 0 . 0003 0 . 0043 
26 5 0 . 0046 0 . 0003 0 . 0043 
266 0 . 0046 0 . 0003 0 . 0042 
267 0 . 004 5 0 . 0003 0 . 0042 
268 0 . 004 5 0 . 0003 0 . 0042 
269 0 . 0044 0 . 0003 0 . 004 1 
270 0 . 0044 0 . 0003 0 . 004 1 
27 1 0 . 0044 0 . 0003 0 . 004 1 
272 0 . 0043 0 . 0003 0 . 0040 
273 0 . 0043 0 . 0003 0 . 0040 
274 0 . 0043 0 . 0003 0 . 0040 
27 5 0 . 0042 0 . 0003 0 . 0039 
276 0 . 0042 0 . 0003 0 . 0039 
277 0 . 0042 0 . 0003 0 . 0039 
278 0 . 004 1 0 . 0003 0 . 0038 



279 0 . 004 1 0 . 0003 0 . 0038 
280 0 . 00 41 0 . 0003 0 . 0038 
28 1 0 . 004 1 0 . 0003 0 . 0038 
282 0 . 0040 0 . 0003 0 . 0037 
283 0 . 00 40 0 . 0003 0 . 0037 
284 0 . 0040 0 . 0003 0 . 0037 
28 5 0 . 0039 0 . 0003 0 . 0037 
286 0 . 0039 0 . 0003 0 . 0036 
287 0 . 0039 0 . 0003 0 . 0036 
288 0 . 0039 0 . 0003 0 . 0036 

To ta l s o il ra i n l o ss = 0 .1 6 ( I n) 
To ta l effec t i v e ra i nfall= 2 . 8 4( I n) 
Peak f l ow r a te in f l ood h ydr ograph = 11 0 . 23 (CFS ) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
2 4 - H OU R S T O RM 

R u n o f f 

Hydr ograp h i n 5 

Ti me(h+m) Vo l ume Ac . Ft Q (CFS ) 0 

0 . 17 Q 
0 . 75 Q 
1 . 02 Q 
1.14 Q 

0+ 5 
0+1 0 
0+1 5 
0+20 
0+2 5 
0+30 
0+3 5 
0+4 0 
0+45 
0+5 0 
0+55 
l+ 0 
l+ 5 
1+1 0 
1+15 
1+20 
1+2 5 
1+30 
1+3 5 
1+4 0 
1+45 
1+5 0 
1+55 
2 + 0 
2 + 5 
2 +1 0 
2 +15 
2 +20 
2 +2 5 
2 +30 
2 +3 5 
2 +4 0 
2 +45 
2 +5 0 
2 +55 
3+ 0 
3+ 5 
3+1 0 

0 . 00 12 
0 . 006 4 
0 . 01 34 
0 . 02 1 3 
0 . 02 96 
0 . 0382 
0 . 04 71 
0 . 05 62 
0 . 06 54 
0 . 0747 
0 . 08 41 
0 . 093 5 
0 . 1 029 
0 . 11 2 4 
0 . 12 1 9 
0 . 1 315 
0 . 1411 
0 . 15 07 
0 . 1 603 
0 . 17 00 
0 . 1 797 
0 . 189 5 
0 . 1 993 
0 . 2091 
0 . 21 90 
0 . 2289 
0 . 2388 
0 . 2 488 
0 . 2 5 88 
0 . 2689 
0 . 2789 
0 . 2891 
0 . 2993 
0 . 3095 
0 . 31 97 
0 . 3300 
0 . 34 03 
0 . 35 07 

1. 21 Q 

1. 26 Q 

1. 29 Q 

1 . 32 Q 
1. 34 Q 

1. 35 Q 

1. 36 Q 

1. 37 Q 

1. 37 Q 

1. 38 Q 

1. 38 Q 

1. 39 Q 

1. 39 Q 

1. 40 Q 

1. 40 Q 

1. 41 Q 

1. 41 Q 

1. 42 QV 
1. 42 QV 
1. 43 QV 
1. 43 QV 
1. 44 QV 
1. 44 QV 
1. 45 QV 
1. 45 QV 
1. 4 6 QV 
1. 47 QV 
1. 4 7 QV 
1. 48 QV 
1. 48 QV 
1. 4 9 QV 
1. 4 9 QV 
1. 50 QV 
1. 51 QV 

H y d r o g r a p h 

Minute i nterv a l s (( CFS )) 

50 . 0 1 00 . 0 15 0 . 0 200 . 0 



3+15 0 . 36 11 1. 51 QV 

3+20 0 . 37 1 6 1. 52 Q V 

3+25 0 . 382 1 1. 52 Q V 

3+30 0 . 3926 1. 53 Q V 

3+35 0 . 4032 1. 54 Q V 

3+40 0 . 4138 1. 54 Q V 

3+45 0 . 4245 1. 55 Q V 

3+5 0 0 . 4352 1. 5 6 Q V 

3+55 0 . 4460 1. 5 6 Q V 

4+ 0 0 . 4568 1. 57 Q V 

4+ 5 0 . 4677 1. 58 Q V 

4+1 0 0 . 4786 1. 58 Q V 

4+15 0 . 4896 1. 5 9 Q V 

4+20 0 . 5006 1. 60 Q V 

4+25 0 . 5116 1. 60 Q V 

4+30 0 . 5227 1. 61 Q V 

4+35 0 . 5339 1. 62 Q V 

4+40 0 . 5451 1. 63 Q V 

4+45 0 . 55 63 1. 63 Q V 

4+50 0 . 5676 1. 64 Q V 

4+55 0 . 5790 1. 65 Q V 

5+ 0 0 . 5 904 1. 66 Q V 

5+ 5 0 . 60 1 9 1. 66 Q V 

5+1 0 0 . 61 34 1. 67 Q V 

5+15 0 . 62 50 1. 68 Q V 

5+20 0 . 6366 1. 69 Q V 

5+25 0 . 6483 1. 70 Q V 

5+30 0 . 660 1 1. 71 Q V 

5+35 0 . 67 1 9 1. 71 Q V 

5+40 0 . 6837 1. 72 Q V 

5+45 0 . 69 5 6 1. 73 Q V 

5+5 0 0 . 7076 1. 74 Q V 

5+55 0 . 71 97 1. 75 Q V 

6+ 0 0 . 73 18 1. 76 Q V 

6+ 5 0 . 7439 1. 77 Q V 

6+1 0 0 . 75 62 1. 78 Q V 

6+15 0 . 768 5 1. 79 Q V 

6+20 0 . 7808 1. 80 Q V 

6+25 0 . 7933 1. 80 Q V 

6+30 0 . 80 58 1. 81 Q V 

6+35 0 . 81 83 1. 82 Q V 

6+40 0 . 83 10 1. 83 Q V 

6+45 0 . 8437 1. 84 Q V 

6+5 0 0 . 85 64 1. 86 Q V 

6+55 0 . 8693 1. 86 Q V 

7+ 0 0 . 8822 1. 88 Q V 

7+ 5 0 . 89 52 1. 89 Q V 

7+1 0 0 . 9083 1. 90 Q V 

7+15 0 . 92 14 1. 91 Q V 

7+2 0 0 . 9346 1. 92 Q V 

7+25 0 . 9479 1. 93 Q V 

7+ 30 0 . 96 13 1. 94 Q V 

7+ 35 0 . 9748 1. 95 Q V 

7+4 0 0 . 9883 1. 97 Q V 

7+45 1. 00 1 9 1. 98 Q V 

7+5 0 1. 015 7 1. 99 Q V 

7+55 1 . 029 5 2 . 00 Q V 

8+ 0 1. 0434 2 . 02 Q V 

8+ 5 1. 05 73 2 . 03 Q V 

8+1 0 1. 07 14 2 . 04 Q V 

8+15 1. 08 5 6 2 . 06 Q V 

8+20 1. 0998 2 . 07 Q V 

8+25 1.1142 2 . 08 Q V 



8 +30 1.1286 2 . 1 0 Q V 
8 +3 5 1.1 432 2 . 11 Q V 
8 +40 1.15 78 2 . 1 3 Q V 
8 +4 5 1. 1 726 2 . 1 4 Q V 
8 +50 1 . 1 874 2 . 1 6 Q V 
8 +5 5 1 . 2024 2 . 17 Q V 
9+ 0 1. 2 1 75 2 . 1 9 Q V 
9+ 5 1 . 2327 2 . 20 Q V 
9+1 0 1. 2480 2 . 22 Q V 
9+15 1. 2634 2 . 24 Q V 
9+20 1. 2789 2 . 26 Q V 
9+2 5 1. 2946 2 . 27 Q V 
9+30 1. 31 03 2 . 29 Q V 
9+3 5 1 . 3262 2 . 31 Q V 
9+40 1. 3423 2 . 33 Q V 
9+4 5 1. 3 5 84 2 . 3 5 Q V 
9+5 0 1. 3747 2 . 37 Q V 
9+55 1. 39 11 2 . 38 Q V 

1 0 + 0 1. 4077 2 . 41 Q V 
1 0 + 5 1. 4244 2 . 42 Q V 
1 0 +1 0 1. 44 1 2 2 . 45 Q V 
1 0 +15 1. 45 82 2 . 47 Q V 
1 0 +20 1. 4 7 5 4 2 . 49 Q V 
1 0 +2 5 1. 4927 2 . 51 Q V 
1 0 +30 1. 51 01 2 . 5 4 Q V 
1 0 +3 5 1.5278 2 . 5 6 Q V 
1 0 +40 1. 5 4 5 6 2 . 58 Q V 
1 0 +4 5 1. 563 5 2 . 61 Q V 
1 0 +5 0 1.58 1 7 2 . 63 Q V 
1 0 +55 1. 6000 2 . 66 Q V 
11+ 0 1. 61 8 5 2 . 69 Q V 
11+ 5 1. 637 1 2 . 71 Q V 
11+1 0 1 . 65 60 2 . 74 Q V 
11+15 1. 67 51 2 . 77 Q V 
11+20 1. 6944 2 . 80 Q V 
11+2 5 1 . 71 39 2 . 83 Q V 
11+30 1 . 7336 2 . 86 Q V 
11+3 5 1 . 75 3 5 2 . 89 Q V 
11+40 1. 7737 2 . 93 Q V 
11+4 5 1 . 794 1 2 . 96 Q V 
11+50 1. 81 48 3 . 00 Q V 
11+55 1. 83 5 6 3 . 03 Q V 
1 2 + 0 1. 8 5 68 3 . 07 Q V 
1 2 + 5 1. 877 1 2 . 95 Q V 
1 2 +1 0 1. 8940 2 . 45 Q V 
1 2 +15 1 . 90 95 2 . 24 Q V 
1 2 +20 1. 9244 2 . 17 Q V 
1 2 +2 5 1 . 9392 2 .1 4 Q V 
1 2 +30 1. 95 39 2 .1 4 Q V 
1 2 +3 5 1. 9687 2 . 15 Q V 
1 2 +40 1. 9837 2 . 17 Q V 
1 2 +4 5 1 . 9988 2 . 1 9 Q V 
1 2 +5 0 2 . 01 41 2 . 23 Q V 
1 2 +5 5 2 . 0297 2 . 26 Q V 
1 3 + 0 2 . 04 5 6 2 . 31 Q V 
1 3 + 5 2 . 06 1 8 2 . 3 5 Q V 
1 3 +1 0 2 . 0784 2 . 41 Q V 
1 3 +15 2 . 09 5 3 2 . 46 Q V 
1 3 +20 2 . 11 27 2 . 51 Q V 
1 3 +2 5 2 . 1 303 2 . 5 7 Q V 
1 3 +30 2 . 1 48 5 2 . 63 Q V 
1 3 +3 5 2 . 1 670 2 . 69 Q V 
1 3 +40 2 . 1 861 2 . 77 Q V 



1 3+4 5 2 . 20 5 6 2 . 83 Q V 
1 3+50 2 . 22 57 2 . 91 Q V 
1 3+55 2 . 2463 2 . 99 Q V 
1 4+ 0 2 . 267 5 3 . 08 Q V 
1 4+ 5 2 . 2893 3 . 17 Q V 
1 4+1 0 2 . 311 9 3 . 28 Q V 
1 4+15 2 . 33 53 3 . 39 Q V 
1 4+20 2 . 35 95 3 . 51 Q V 
1 4+2 5 2 . 384 5 3 . 63 Q V 
1 4+30 2 . 41 05 3 . 77 Q V 
1 4+3 5 2 . 4374 3 . 92 Q V 
1 4+40 2 . 46 5 6 4 . 09 Q V 
1 4+4 5 2 . 4949 4 . 26 Q V 
1 4+5 0 2 . 52 57 4 . 47 Q V 
1 4+5 5 2 . 55 79 4 . 68 Q V 
15 + 0 2 . 5 91 9 4 . 94 Q V 
15 + 5 2 . 6277 5 . 20 Q V 
15 +1 0 2 . 66 5 9 5 . 54 Q V 
15 +15 2 . 706 5 5 . 90 Q V 
15 +20 2 . 75 03 6 . 36 Q V 
15 +2 5 2 . 7997 7 . 17 Q V 
15 +30 2 . 86 15 8 . 97 Q V 
15 +3 5 2 . 9326 1 0 . 32 Q V 
15 +40 3 . 01 37 11. 77 Q V 
15 +4 5 3 . 1 063 1 3 . 46 Q V 
15 +5 0 3 . 2170 1 6 . 06 Q V 
15 +55 3 . 35 40 1 9 . 90 Q V 
1 6+ 0 3 . 5468 27 . 99 Q V 
1 6+ 5 3 . 9489 5 8 . 38 Q V 
1 6+1 0 4 . 7080 11 0 . 23 Q V 
1 6+15 5 . 1 444 63 . 36 Q V 
1 6+20 5 . 3917 3 5 . 90 Q V 
1 6+2 5 5 . 5 658 2 5 . 28 Q V 
1 6+30 5 . 6902 1 8 . 06 Q V 
1 6+3 5 5 . 7860 1 3 . 91 Q V 
1 6+40 5 . 86 1 9 11. 02 Q V 
1 6+4 5 5 . 9228 8 . 85 Q V 
1 6+5 0 5 . 9732 7 . 32 Q V 
1 6+5 5 6 . 01 49 6 . 05 Q V 
17+ 0 6 . 04 5 6 4 . 45 Q V 
17+ 5 6 . 0730 3 . 99 Q V 
17+1 0 6 . 0982 3 . 65 Q V 
17+15 6 . 12 1 4 3 . 37 Q V 
17+20 6 . 1 43 1 3 . 1 6 Q V 
17+2 5 6 . 1 636 2 . 97 Q V 
17+30 6 . 1 830 2 . 82 Q V 
17+3 5 6 . 20 1 4 2 . 67 Q V 
17+40 6 . 21 90 2 . 55 Q V 
17+4 5 6 . 23 58 2 . 44 Q V 
17+5 0 6 . 2 51 9 2 . 34 Q V 
17+55 6 . 2673 2 . 24 Q V 
1 8 + 0 6 . 2822 2 . 1 6 Q V 
1 8 + 5 6 . 2976 2 . 24 Q V 
1 8 +1 0 6 . 31 63 2 . 70 Q V 
1 8 +15 6 . 3361 2 . 88 Q V 
1 8 +20 6 . 35 61 2 . 90 Q V 
1 8 +2 5 6 . 37 60 2 . 89 Q V 
1 8 +30 6 . 39 57 2 . 86 Q V 
1 8 +3 5 6 . 4152 2 . 83 Q V 
1 8 +40 6 . 4343 2 . 78 Q V 
1 8 +4 5 6 . 45 32 2 . 74 Q V 
1 8 +50 6 . 47 1 7 2 . 69 Q V 
1 8 +55 6 . 4899 2 . 64 Q V 



1 9+ 0 6 . 5078 2 . 5 9 Q V 
1 9+ 5 6 . 52 53 2 . 54 Q V 
1 9+1 0 6 . 542 5 2 . 50 Q V 
1 9+15 6 . 55 94 2 . 45 Q V 
1 9+20 6 . 5760 2 . 41 Q V 
1 9+2 5 6 . 5 924 2 . 37 Q V 
1 9+30 6 . 6084 2 . 33 Q V 
1 9+3 5 6 . 6243 2 . 30 Q V 
1 9+40 6 . 6398 2 . 26 Q V 
1 9+4 5 6 . 655 2 2 . 23 Q V 
1 9+5 0 6 . 6703 2 . 1 9 Q V 
1 9+55 6 . 68 52 2 . 1 6 Q V 
20 + 0 6 . 6999 2 . 1 3 Q V 
20 + 5 6 . 71 44 2 . 1 0 Q V 
20 +1 0 6 . 7287 2 . 08 Q V 
20 +15 6 . 7428 2 . 05 Q V 
20 +20 6 . 75 67 2 . 02 Q V 
20 +2 5 6 . 7704 2 . 00 Q V 
20 +30 6 . 7840 1. 97 Q V 
20 +3 5 6 . 7974 1. 95 Q V 
20 +40 6 . 81 07 1. 92 Q V 
20 +4 5 6 . 8238 1. 90 Q V 
20 +50 6 . 8367 1. 88 Q V 
20 +55 6 . 84 95 1. 86 Q V 
21+ 0 6 . 8622 1. 84 Q V 
21+ 5 6 . 8747 1. 82 Q V 
21+1 0 6 . 887 1 1. 80 Q V 
21+15 6 . 8993 1. 78 Q V 
21+20 6 . 9115 1. 76 Q V 
21+2 5 6 . 923 5 1. 74 Q V 
21+30 6 . 93 53 1. 73 Q V 
21+3 5 6 . 947 1 1. 71 Q V 
21+40 6 . 95 88 1. 69 Q V 
21+4 5 6 . 9703 1. 68 Q V 
21+5 0 6 . 98 1 7 1. 66 Q V 
21+5 5 6 . 993 1 1. 64 Q V 
22 + 0 7 . 0043 1. 63 Q V 
22 + 5 7 . 015 4 1. 61 Q V 
22 +1 0 7 . 0264 1. 60 Q V 
22 +15 7 . 0373 1. 5 9 Q V 
22 +20 7 . 0482 1. 57 Q V 
22 +2 5 7 . 05 89 1. 5 6 Q V 
22 +30 7 . 0696 1. 55 Q V 
22 +3 5 7 . 080 1 1. 53 Q V 
22 +40 7 . 0906 1. 52 Q V 
22 +4 5 7 . 1 01 0 1. 51 Q V 
22 +5 0 7 . 111 3 1. 50 Q V 
22 +55 7 . 12 15 1. 48 Q V 
23 + 0 7 . 1 31 6 1. 47 Q V 
23 + 5 7 . 1 417 1. 46 Q V 
23 +1 0 7 . 15 17 1. 45 Q V 
23 +15 7 . 1 61 6 1. 44 Q V 
23 +20 7 . 17 15 1. 43 Q V 
23 +2 5 7 . 1 812 1. 42 Q V 
23 +30 7 . 1 909 1. 41 Q V 
23 +3 5 7 . 200 5 1. 40 Q V 
23 +40 7 . 21 01 1. 39 Q V 
23 +4 5 7 . 21 96 1. 38 Q V 
23 +5 0 7 . 2290 1. 37 Q V 
23 +55 7 . 2384 1. 36 Q V 
24 + 0 7 . 2477 1. 35 Q V 
24 + 5 7 . 2 55 7 1.1 7 Q V 
24 +1 0 7 . 2 5 98 0 . 58 Q V 



24 +15 7 . 26 1 9 0 . 31 Q VI 
24 +20 7 . 2632 0 . 20 Q VI 
24 +2 5 7 . 264 1 0 . 1 3 Q VI 
24 +30 7 . 2647 0 . 09 Q VI 
24 +3 5 7 . 26 51 0 . 05 Q VI 
24 +40 7 . 26 53 0 . 03 Q VI 
24 +45 7 . 26 54 0 . 02 Q VI 
24 +5 0 7 . 26 55 0 . 01 Q V 

-----------------------------------------------------------------------



APPENDIXD: 
RETENTION BASIN SIZING CALCULATIONS 



LKQ Adelanto Project 
Retention Basin Design Calculation 

1 00-yr/24-hr Runoff Volume 

Existing Condition 316,433 CF 

Proposed Condition 316,485 CF 

Volume Increase 52 CF 

Basin 1 

*Contour Total 
Total 

Contour Contour Contour Interval Basin 
Elevation Area (SF) Area (AC) Volume Volume 

Basin 

(CF) (CF) 
Depth (FT) 

2786.0 6,462 0.148 10,849 3.0 

5,496 

2785.0 4,584 0.105 5,353 2.0 

3,618 

2784.0 2,731 0.063 1,735 1.0 

1,735 

2783.0 904 0.021 0 0.0 

* Contour volume calculations are based on the volume of the frustum 
of a pyramid: 
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Curve (I) Numbers of Hidrologic: Soil-Cover Cometexes For Pervious Areas-AMC D 

Quality of Soil GrouD . 
Cover Type (3) Cover (2) A 8 C D 

NATURAL COVERS-

Barren EJ.tS(IN~ CON ~11cr-J 78 86 91 93 
(Rockland, eroded and graded land) 

Chaparral, Broadleaf Poor '3 70 80 s, 
(Manzanita, c:eanothus and scrub oak) Fair 40 63 7'J 81 

Good 31 'J7 71 78 

Chaparral, Narrowleaf Poor 71 82 88 91 
(Chamise and redshank) Fair " 72 81 86 

Grass, Annual or Perennial Poor 67 78 86 89 
Fair .50 69 79 84 
Good 38 61 74 80 

Meadows or Cienegas Poor 63 77 8'J 88 
(Areas with seasonally high water table, Fair 'J 1 70 80 84 
principal vegetation is sod forming grass) Good 30 'JS 71 78 

Open Brush Poor 62 76 84 88 
(Soft wood shrubs - buckwheat, sage, etc:.) Fair 46 66 77 83 

Good 41 63 7' 81 

Woodland Poor 4'J 66 77 83 
(Coniferous or broadleaf trees predominate. Fair 36 60 73 79 
Canopy density is at least 'JO percent.) Good 2, " 70 77 

Woodland, Grass Poor 'J7 73 82 86 
(Coniferous or broadleaf trees with canopy Fair 44 6'J 77 82 
density from 20 to 'JO percent) Good 33 'JS 72 79 

URBAN COVERS -

Residential or Commercial Landscaping 
(Lawn, shrubs, etc.) 

Good 32 'J6 69 1, 

Turf Poor 'J8 74 83 87 
(Irrigated and mowed grass) Fair 44 6'J 77 82 

Good 33 'J8 72 79 

AGRICULTURAL COVERS -

Fallow 
(Land plowed but not tilled or seeded) 

77 86 91 94 

SAN BERNARDINO COUNTY CURVE NUMBERS 
FOR 

HYDROLOGY MANUAL PERVIOUS AREAS 

C-6 Figure C-3 (I of 2) 



Chapter 2 Estimating Runoff Technical Release 55 
Urban Hydrology for Small Watersheds 

Table 2-2a Runoff curve nun1bers for urban areas 1' 

------- ---- Cover description - - --------
Curve numbers for 

- --hydrologic soil group - --

Cover type and hydrologic condition 
Average percent 

impervious area 2/ 

Fully developed urban areas (vegetation established) 

Open space Oawns, pai·ks, golf courses, cemete1ies, etc.)&: 
Poor condition (grass cover < 50%) ..................................... .... . 
Fair condition (grass cover 50% to 75%) ... ... ...... .. ... ... ........ .... . . 
G:ood condition (grass cover > 75%) ..... ...... ....... ........ ... .. .. ...... . . 

Im[Jervious ai-eas: . 
Paved pai·lting lots, roofs, diiveways, etc. ( 

( excluding right-of-way) ...... ........... .. .................. ..... ..... .......... ... . 
Streets and roads: 

Paved; curbs and$torm sewers (excluding 
right-of-way) ...... .. .................. ................................................. .... . 
Paved; open ditches (including right-of-way) ......................... . 
Gravel (including right-of-way) .... ... .. .... ....... ..... ... .. ... .. ............ . . 
Dirt (including right-of-way) .. .. .................. .. ............................. . 

W estem desert urban areas: 
Natural desert landscaping (pervious areas only) .ii ............... ..... . 
Artificial desert landscaping (impervious weed barrier, 

desert shrub with 1- to 2-inch sand or gravel mulch 
and basin borders) ..................................................................... . 

Urban districts: 
Commercial and business .......... .. ............. .. ........ ........... ... ............... . 
Industrial ..... ................ ..... ......... .......................... ...................... ......... . 

Residential distlicts by average lot size: 
1/8 acre or less (town houses) ...... .... ........ .. ...... ........... .................... . 
1/4 acre ................. ................. ........... .......... .... .. ... .. .... .... .... ..... ............ . 
1/3 acre ..... ......... .. ... ........................... .... ........ ... ... ... ................ ... ...... ... . 
1/2 acre ......... .... .... .................... ................... ....... ........ ........... .......... .. .. 
1 acre ................... ............. .. ................................. .... ............... .... ....... .. 
2 acres ..... .. .... ......... ... ............ ............... .. ..... .. ... .... ......... .. ............. .... .. .. 

Developing urban areas 

Newly graded areas 
(pervious ai·eas only, no vegetation)& ... 

Idle lands (CN's ai·e determined using cover types 
sinillar to those in table 2-2c ). 

1 Average runoff condition, and r. = 0.2S. 

f''{1.of' i~~ 
Ct:J1 ~IT/eN 

85 
72 

65 
38 
30 
25 
20 
12 

A B C D 

68 79 86 89 
49 69 79 84 
39 61 74 80 

98 98 98 98 

98 98 98 98 
83 89 92 93 
76 85 89 91 
72 82 87 89 

63 77 85 88 

96 96 96 96 

89 92 94 95 
81 88 91 93 

77 85 90 92 
61 75 83 87 
57 72 81 86 
54 70 80 85 
51 68 79 84 
46 65 77 82 

77 86 91 94 

2 The average percent impervious area shown was used to develop the composite CN's. Other assumptions are as follows: impervious areas are 
directly connected to the drainage system, impervious areas have a CN of 98, and pe1vious areas are considered equivalent to open space in 
good hydrologic condition. CN's for other combinations of conditions may be computed using figure 2-3 or 2-4. 

3 CN's shown are equivalent to those of pasture. Composite CN's may be computed for other combinations of open space 
cover type. 

4 Composite CN's for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impe1vious area percentage 
(CN = 98) and tl1e pe1vious area CN. The pe1vious area CN's are assumed equivalent to desert shlub in poor hydrologic condition. 

5 Composite CN's to use for the design of temporary measures dUiing grading and constrnction should be computed using figure 2-3 or 2-4 
based on the degree of development (irnpe1vious area percentage) and the CN's for the newly graded pe1vious areas. 

(210-VI-TR-55, Second Ed., June 1986) 2-5 
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TABLE C.l. CURVE NUMBER RELATIONSHIPS 

CN for Corresponding CN for AMC Condition 
AMC 

Condition II I III 

100 100 100 

q ~~ 87 ::c-Cfi.z_ 78 
85 70 97 (lL V.>c£ ~1~ 
80 63 94 
75 57 91 
70 51 87 
65 45 83 
60 40 79 
55 35 75 
50 31 70 
45 27 65 
40 23 60 
35 19 55 
30 15 50 
25 12 45 
20 9 39 
15 7 33 
10 4 26 
5 2 17 
0 0 0 

C.6. ESTIMATION OF LOSS RATES 

In estimating loss rates for design hydrology, a watershed curve number 

(CN) is determined for each soil-cover complex within the watershed using 

Figure C-3. The working range of CN values is between 0 and 98, where a 

low CN indicates low runoff potential (high infiltration), and a high CN 

indicates high runoff potential (low infiltration). Selection of a CN takes into 

account the major factors affecting loss rates on pervious surfaces including 

the hydrologic soil group, cover type and quality, and antecedent moisture 

condition (AMC). 

Also included in the CN selection are the effects of "initial abstraction" (Ia) 

which represents the combined effects of other effective rainfall losses 

including depression storage, vegetation interception, evaporation, and trans­

piration, among other factors. 

C-10 

c-tAfloN 



9/24/24, 4:44 PM Precipitation Frequency Data Server 

NOAA Atlas 14, Volume 6, Version 2 
Location name: Adelanto, California, USA* 
Latitude: 34.6223°, Longitude: -117.4199° 

Elevation: 2789 ft** 
* source: ESRI Maps 

** source: USGS 

POINT PRECIPITATION FREQUENCY ESTIMATES 

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra 
Pavlovic, lshani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey 

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan 

NOAA, National Weather Service, Silver Spring, Maryland 

PF tabular I PF gmi;ihical I Mai;is & aerials 

PF tabular 

I PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 

B l Average recurrence interval (years) 

I 1 II 2 II 5 II 10 11 25 II 50 II 100 11 200 11 500 II 1000 

I 5-min I 0.074 0.102 I 0.142 0.175 0.223 0.262 0.303 0.346 0.407 0.456 
(0.061-0.091) (0.084-0.126) (0.117-0.174) (0.143-0.217) (0.176-0.286) (0.202-0.343) (0.228-0.406) (0.254-0.477) (0.287-0.585) (0.310-0.677) 

I 10-min I 0.106 0.147 0.203 0.251 0.320 0.376 0.434 0.497 0.584 0.653 
(0.087-0.130) (0.121-0.180) (0.167-0.250) (0.205-0.312) (0.252-0.410) (0.290-0.491) (0.327-0.582) (0.364-0.684) (0.411-0.838) (0.444-0.970) 

I 15-min I 0.128 0.177 0.246 0.304 0.387 0.454 0.525 0.601 0.706 0.790 
(0.106-0.157) (0.146-0.218) (0.202-0.302' (0.248-0.377) (0.305-0.496) (0.351-0.594' (0.396-0.704' (0.440-0.827) (0.497-1 .01) (0.537-1 .17) 

I 30-min I 0.173 0.240 0.332 0.411 0.523 0.614 0.710 0.811 0.954 1.07 
(0.143-0.212) (0.197-0.294) (0.273-0.409) (0.335-0.509) (0.413-0.671) (0.474-0.803) (0.535-0.951) (0.595-1 .12) (0.671-1 .37) (0.726-1 .58) 

I 60-min I 0.215 0.298 0.413 0.510 0.650 0.762 0.882 1.01 1.18 1.32 
(0.177-0.263) (0.245-0.365) (0.339-0.507) (0.415-0.632) (0.512-0.833) (0.589-0.997) (0.665-1 .18) (0.739-1 .39) (0.834-1 .70) (0.901-1 .97) 

~ 0.298 0.401 0.545 0.667 0.842 0.984 1.13 1.29 1.51 1.68 
(0.246-0.365) (0.330-0.492) (0.448-0.670) (0.543-0.827) (0.664-1 .08) (0. 760-1 .29) (0.853-1 .52) (0.945-1 . 78) (1 .06-2.16) (1 .14-2.49) 

B 0.354 0.473 0.637 0.777 0.978 1.14 1.31 1.49 1.74 1.93 
(0.292-0.434) (0.389-0.580) (0.523-0.783) (0.633-0.963) (0.771-1 .25) (0.880-1.49) (0.987-1 .75) (1 .09-2.05) (1 .22-2.49) (1 .31-2.87) 

~ 0.469 0.623 0.833 1.01 1.27 1.47 1.69 1.91 2.23 2.47 
(0.387-0.575) (0.513-0.764) (0.684-1 .02) (0.825-1 .26) (1 .00-1 .63) (1 .14-1 .93) (1 .27-2.26) (1 .40-2.64) (1 .57-3.20) (1 .68-3.68) 

B 0.579 0.785 1.07 1.30 1.64 1.90 2.17 2.46 2.85 3.16 
(0.477-0.709) (0.646-0.963) (0.877-1 .31) (1 .06-1 .62) (1.29-2.10) (1.47-2.48) (1 .64-2.91) (1 .80-3.39) (2.01-4.09) (2.15-4.69) 

~ 0.732 1.02 1.42 1.74 2.19 2.55 2.91 3.29 3.82 4.22 
(0.649-0.842) (0.906-1 .18) (1 .25-1 .63) (1 .52-2.03) (1.86-2.64) (2.11-3.13) (2.36-3.67) (2.59-4.26) (2.88-5.15) (3.08-5.90) 

I 2-day I 0.833 1.18 1.66 2.05 2.59 3.01 3.44 3.89 4.49 4.96 
(0.739-0.959) (1 .05-1 .36) (1.47-1 .92) (1 .80-2.39) (2.20-3.12) (2.50-3.70) (2.79-4.33) (3.06-5.04) (3.40-6.07) (3.62-6.93) 

I 3-day I 0.897 1.28 1.82 2.25 2.85 3.31 3.78 4.27 4.93 5.45 
(0.795-1.03) (1 .14-1 .48) (1 .61-2.10) (1 .98-2.62) (2.41-3.43) (2.75-4.07) (3.06-4.76) (3.36-5.53) (3.73-6.66) (3.98-7.62) 

I 4-day I 0.943 1.36 1.93 2.40 3.04 3.53 4.04 4.56 5.27 5.81 
(0.837-1.08) (1 .20-1 .56) (1 .71-2.23) (2.10-2.80) (2.58-3.66) (2.93-4.34) (3.27-5.09) (3.59-5.91) (3.98-7.12) (4.24-8.12) 

I 7-day I 0.988 1.43 2.06 2.58 3.28 3.83 4.37 4.93 5.68 6.24 
(0.876-1 .14) (1 .27-1 .65) (1 .82-2.38) (2.26-3.00) (2.78-3.95) (3.18-4.71) (3.54-5.51) (3.89-6.39) (4.29-7.67) (4.55-8.72) 

I 10-day I (0.9~9~~-18) 
1.50 2.17 2.73 3.51 4.10 4.70 5.31 6.14 6.75 

(1 .33-1 .73) (1 .92-2.51) (2.39-3.18) (2.97-4.22) (3.40-5.04) (3.81-5.92) (4.19-6.88) (4.64-8.30) (4.93-9.44) 

I 
I 
I 

I 2°-c1ay 11 (1.~~1~33) 11 (1.~~2~00) 11 (2.:8~2~98) 11 (2.:9~3~84) 11 (3.i?~5~22) 11 (4.:7~~33) 11 (4.:5~7~54) 11 (5. :9~8~87) 11 (6.;3~~-8) 11 (6.:5~;.3) I 
I 30-day 1 

1.27 1.94 2.94 3.81 5.08 6.09 7.13 8.21 9.65 10.7 
(1.13-1.46) (1 .72-2.24) (2.60-3.39) (3.34-4.43) (4.31-6.12) (5.06-7.49) (5.78-8.99) (6.46-10.6) (7.29-13.0) (7.82-15.0) 

I 45-day 1 
1.45 2.24 3.44 4.51 6.12 7.44 8.81 10.2 12.1 13.6 

(1 .29-1 .67) (1 .99-2.58) (3.04-3.98) (3.95-5.26) (5.19-7.37) (6.18-9.15) (7.13-11 .1) (8.05-13.2) (9.16-16.4) (9.90-19.0) 

I 60-day 1 
1.61 2.48 3.85 5.09 6.95 8.50 10.2 11.8 14.2 15.9 

(1 .43-1 .85) (2.20-2.86) (3.40-4.45) (4.46-5.92) (5.89-8.36) (7.06-10.5) (8.22-12.8) (9.32-15.3) (10.7-19.1) (11 .6-22.3) 

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS). 

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for 
a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not 
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values. 

Please refer to NOAA Atlas 14 document for more information. 

Back to Toi;i 

PF graphical 

https://hdsc.nws.noaa.gov/pfds/pfds _printpage.html?lat=34.6223&Ion=-117.4199&data=depth&units=english&series=pds 1/4 



APPENDIXF: 
HYDROLOGY CALCULATIONS INCLUDING NORTH AREA-RATIONAL METHOD 

(AMENDED) 



APPENDIX F .1: 
100 YEAR HYDROLOGY CALCULATIONS - PRE-DEVELOPED (AMENDED) 



San Bernardino County Rational Hydrology Program 

(Hydrology Manual Date - August 1986) 

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2019 Version 9.1 
Rational Hydrology Study Date: 09/26/24 

1403-0002 LKQ ADELANTO 
PRE-DEVELOPED CONDITION 
100-YEAR STORM EVENT 

Program License Serial Number 6522 

********* Hydrology Study Control Information********** 

Rational hydrology study storm event 
10 Year storm 1 hour rainfall 

100 Year storm 1 hour rainfall 
Computed rainfall intensity: 

year is 100.0 
0.510(In.) 
0.882(In.) 

Storm year= 100.00 1 hour rainfall 0.882 (In.) 
Slope used for rainfall intensity curve b 0.7000 
Soil antecedent moisture condition (AMC) = 3 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 100.000 to Point/Station 101.000 
**** INITIAL AREA EVALUATION**** 

Soil classification AP and SCS values input by user 
USER INPUT of soil data for subarea 
SCS curve number for soil(AMC 2) 91.00 
Adjusted SCS curve number for AMC 3 = 98.20 
Pervious ratio(Ap) = 0.9730 Max loss rate(Fm)= 0.035(In/Hr) 
Initial subarea data: 
Initial area flow distance= 517.000(Ft.) 
Top (of initial area) elevation= 2802.000(Ft.) 
Bottom (of initial area) elevation= 2795.500(Ft.) 
Difference in elevation= 6.500(Ft.) 
Slope= 0.01257 s( %)= 1.26 
TC= k(0.514)*[(lengthA3)/(elevation change)]A0.2 
Initial area time of concentration= 15.026 min. 
Rainfall intensity= 2.325(In/Hr) for a 100.0 year storm 
Effective runoff coefficient used for area (Q=KCIA) is C = 0.887 
Subarea runoff= 20.610(CFS) 
Total initial stream area= 
Pervious area fraction= 0.973 

10.000(Ac.) 

Initial area Fm value= 0.035(In/Hr) 



++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 101.000 to Point/Station 102.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME**** 

Estimated mean flow rate at midpoint of channel 
Depth of flow= 0.405(Ft.), Average velocity= 

******* Irregular Channel Data*********** 

0. 000 (CFS) 
2.091(Ft/s) 

Information entered for subchannel number 1 : 
Point number 

1 
2 
3 

'X' coordinate 
0.00 

230.00 
1000.00 

'Y' coordinate 
2.30 
0.00 
7.70 

Manning's 'N' friction factor 0.025 

Sub-Channel flow 34.228(CFS) 
flow top width= 80.908(Ft.) 
velocity= 2.091(Ft/s) 
area= 16.365(Sq.Ft) 
Froude number= 0.820 

Upstream point elevation= 2795.500(Ft.) 
Downstream point elevation 2786.000(Ft.) 
Flow length= 911.000(Ft.) 
Travel time 7.26 min. 
Time of concentration= 22.29 min. 
Depth of flow= 0.405(Ft.) 
Average velocity= 2.091(Ft/s) 
Total irregular channel flow= 34.228(CFS) 
Irregular channel normal depth above invert elev. 0.405(Ft.) 
Average velocity of channel(s) 2.091(Ft/s) 

Adding area flow to channel 
Soil classification AP and SCS values input by user 
USER INPUT of soil data for subarea 
SCS curve number for soil(AMC 2) 91.00 
Adjusted SCS curve number for AMC 3 = 98.20 
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.036(In/Hr) 
Rainfall intensity= 1.764(In/Hr) for a 100.0 year storm 
Effective runoff coefficient used for area, (total area with modified 
rational method) (Q=KCIA) is C = 0.882 
Subarea runoff 27.157(CFS) for 20.700(Ac.) 
Total runoff= 47.767(CFS) 
Effective area this stream= 30.70(Ac.) 
Total Study Area (Main Stream No. 1) = 30.70(Ac.) 
Area averaged Fm value= 0.035(In/Hr) 
Depth of flow= 0.458(Ft.), Average velocity= 2.273(Ft/s) 

+++++++ ++++++++ +++++++++ ++++++++ ++++++++ +++++++ ++++++++ +++++++ ++++++++ 
Process from Point/Station 102.000 to Point/Station 103.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME**** 

Estimated mean flow rate at midpoint of channel 0. 000 (CFS) 



Depth of flow= 0.566(Ft.), Average velocity= 
******* Irregular Channel Data*********** 

Information entered for subchannel number 1 : 
Point number 

1 
2 
3 

'X' coordinate 
0.00 

390.00 
1200.00 

'Y' coordinate 
3.90 
0.00 
8.10 

Manning's 'N' friction factor 0.025 

Sub-Channel flow 62.418(CFS) 
flow top width= 113.141(Ft.) 
velocity= 1.950(Ft/s) 
area= 32.002(Sq.Ft) 
Froude number= 0.646 

Upstream point elevation= 2786.000(Ft.) 
Downstream point elevation 2782.300(Ft.) 
Flow length= 638.000(Ft.) 
Travel time 5.45 min. 
Time of concentration= 27.74 min. 
Depth of flow= 0.566(Ft.) 
Average velocity= 1.950(Ft/s) 
Total irregular channel flow= 62.417(CFS) 

1.950(Ft/s) 

Irregular channel normal depth above invert elev. 0.566(Ft.) 
Average velocity of channel(s) 1.950(Ft/s) 

Adding area flow to channel 
Soil classification AP and SCS values input by user 
USER INPUT of soil data for subarea 
SCS curve number for soil(AMC 2) 91.00 
Adjusted SCS curve number for AMC 3 = 98.20 
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.036(In/Hr) 
Rainfall intensity= 1.514(In/Hr) for a 100.0 year storm 
Effective runoff coefficient used for area, (total area with modified 
rational method) (Q=KCIA) is C = 0.879 
Subarea runoff 29.242(CFS) for 27.190(Ac.) 
Total runoff= 77.009(CFS) 
Effective area this stream= 57.89(Ac.) 
Total Study Area (Main Stream No. 1) = 57.89(Ac.) 
Area averaged Fm value= 0.036(In/Hr) 
Depth of flow= 0.612(Ft.), Average velocity= 2.056(Ft/s) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 103.000 to Point/Station 104.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME**** 

Estimated mean flow rate at midpoint of channel 
Depth of flow= 0.642(Ft.), Average velocity= 

******* Irregular Channel Data*********** 

Information entered for subchannel number 1 : 
Point number 

1 
'X' coordinate 

0.00 
'Y' coordinate 

4.10 

0. 000 (CFS) 
2.135(Ft/s) 



2 
3 

410.00 
1150.00 

Manning's 'N' friction factor 

0.00 
7.40 

0.025 

Sub-Channel flow 87.985(CFS) 
flow top width= 128.377(Ft.) 
velocity= 2.135(Ft/s) 
area= 41.202(Sq.Ft) 
Froude number= 0.664 

Upstream point elevation= 2782.300(Ft.) 
Downstream point elevation 2778.000(Ft.) 
Flow length= 732.000(Ft.) 
Travel time 5.71 min. 
Time of concentration= 33.45 min. 
Depth of flow= 0.642(Ft.) 
Average velocity= 2.135(Ft/s) 
Total irregular channel flow= 87.985(CFS) 
Irregular channel normal depth above invert elev. 0.642(Ft.) 
Average velocity of channel(s) 2.135(Ft/s) 

Adding area flow to channel 
Soil classification AP and SCS values input by user 
USER INPUT of soil data for subarea 
SCS curve number for soil(AMC 2) 91.00 
Adjusted SCS curve number for AMC 3 = 98.20 
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.036(In/Hr) 
Rainfall intensity= 1.328(In/Hr) for a 100.0 year storm 
Effective runoff coefficient used for area, (total area with modified 
rational method) (Q=KCIA) is C = 0.876 
Subarea runoff 21.890(CFS) for 27.160(Ac.) 
Total runoff= 98.899(CFS) 
Effective area this stream= 85.05(Ac.) 
Total Study Area (Main Stream No. 1) = 85.05(Ac.) 
Area averaged Fm value= 0.036(In/Hr) 
Depth of flow= 0.671(Ft.), Average velocity 
End of computations, Total Study Area= 
The following figures may 

2.199(Ft/s) 
85. 05 (Ac.) 

be used for a unit hydrograph study of the same area. 
Note: These figures do not consider reduced effective area 
effects caused by confluences in the rational equation. 

Area averaged pervious area fraction(Ap) = 0.997 
Area averaged SCS curve number= 91.0 



APPENDIX F.2: 
100 YEAR HYDROLOGY CALCULATIONS - DEVELOPED (AMENDED) 



San Bernardino County Rational Hydrology Program 

(Hydrology Manual Date - August 1986) 

CIVILCADD/CIVILDESIGN Engineering Software, (c) 1989-2019 Version 9.1 
Rational Hydrology Study Date: 09/26/24 

1403-0002 LKQ ADELANTO 
POST-DEVELOPED CONDITION 
100-YEAR STORM EVENT 

Program License Serial Number 6522 

********* Hydrology Study Control Information********** 

Rational hydrology study storm event 
10 Year storm 1 hour rainfall 

100 Year storm 1 hour rainfall 
Computed rainfall intensity: 

year is 100.0 
0.510(In.) 
0.882(In.) 

Storm year= 100.00 1 hour rainfall 0.882 (In.) 
Slope used for rainfall intensity curve b 0.7000 
Soil antecedent moisture condition (AMC) = 3 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 100.000 to Point/Station 101.000 
**** INITIAL AREA EVALUATION**** 

Soil classification AP and SCS values input by user 
USER INPUT of soil data for subarea 
SCS curve number for soil(AMC 2) 91.00 
Adjusted SCS curve number for AMC 3 = 98.20 
Pervious ratio(Ap) = 0.8030 Max loss rate(Fm)= 0.029(In/Hr) 
Initial subarea data: 
Initial area flow distance= 517.000(Ft.) 
Top (of initial area) elevation= 2802.000(Ft.) 
Bottom (of initial area) elevation= 2795.500(Ft.) 
Difference in elevation= 6.500(Ft.) 
Slope= 0.01257 s( %)= 1.26 
TC= k(0.473)*[(lengthA3)/(elevation change)]A0.2 
Initial area time of concentration= 13.802 min. 
Rainfall intensity= 2.467(In/Hr) for a 100.0 year storm 
Effective runoff coefficient used for area (Q=KCIA) is C = 0.890 
Subarea runoff= 21.947(CFS) 
Total initial stream area= 
Pervious area fraction= 0.803 

10.000(Ac.) 

Initial area Fm value= 0.029(In/Hr) 



++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 101.000 to Point/Station 102.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME**** 

Estimated mean flow rate at midpoint of channel 
Depth of flow= 0.412(Ft.), Average velocity= 

******* Irregular Channel Data*********** 

0. 000 (CFS) 
2 . 118 ( Ft/ s ) 

Information entered for subchannel number 1 : 
Point number 

1 
2 
3 

'X' coordinate 
0.00 

230.00 
1000.00 

'Y' coordinate 
2.30 
0.00 
7.70 

Manning's 'N' friction factor 0.025 

Sub-Channel flow 35.989(CFS) 
flow top width= 82.445(Ft.) 
velocity= 2.118(Ft/s) 
area= 16.993(Sq.Ft) 
Froude number= 0.822 

Upstream point elevation= 2795.500(Ft.) 
Downstream point elevation 2786.000(Ft.) 
Flow length= 911.000(Ft.) 
Travel time 7.17 min. 
Time of concentration= 20.97 min. 
Depth of flow= 0.412(Ft.) 
Average velocity= 2.118(Ft/s) 
Total irregular channel flow= 35.989(CFS) 
Irregular channel normal depth above invert elev. 0.412(Ft.) 
Average velocity of channel(s) 2.118(Ft/s) 

Adding area flow to channel 
Soil classification AP and SCS values input by user 
USER INPUT of soil data for subarea 
SCS curve number for soil(AMC 2) 91.00 
Adjusted SCS curve number for AMC 3 = 98.20 
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.036(In/Hr) 
Rainfall intensity= 1.841(In/Hr) for a 100.0 year storm 
Effective runoff coefficient used for area, (total area with modified 
rational method) (Q=KCIA) is C = 0.884 
Subarea runoff 27.994(CFS) for 20.700(Ac.) 
Total runoff= 49.941(CFS) 
Effective area this stream= 30.70(Ac.) 
Total Study Area (Main Stream No. 1) = 30.70(Ac.) 
Area averaged Fm value= 0.033(In/Hr) 
Depth of flow= 0.466(Ft.), Average velocity= 2.299(Ft/s) 

+++++++ ++++++++ +++++++++ ++++++++ ++++++++ +++++++ ++++++++ +++++++ ++++++++ 
Process from Point/Station 102.000 to Point/Station 103.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME**** 

Estimated mean flow rate at midpoint of channel 0. 000 (CFS) 



Depth of flow= 0.574(Ft.), Average velocity= 
******* Irregular Channel Data*********** 

Information entered for subchannel number 1 : 
Point number 

1 
2 
3 

'X' coordinate 
0.00 

390.00 
1200.00 

'Y' coordinate 
3.90 
0.00 
8.10 

Manning's 'N' friction factor 0.025 

Sub-Channel flow 64.957(CFS) 
flow top width= 114.846(Ft.) 
velocity= 1.970(Ft/s) 
area= 32.974(Sq.Ft) 
Froude number= 0.648 

Upstream point elevation= 2786.000(Ft.) 
Downstream point elevation 2782.300(Ft.) 
Flow length= 638.000(Ft.) 
Travel time 5.40 min. 
Time of concentration= 26.37 min. 
Depth of flow= 0.574(Ft.) 
Average velocity= 1.970(Ft/s) 
Total irregular channel flow= 64.957(CFS) 

1 . 9 7 0 (Ft/ s) 

Irregular channel normal depth above invert elev. 0.574(Ft.) 
Average velocity of channel(s) 1.970(Ft/s) 

Adding area flow to channel 
Soil classification AP and SCS values input by user 
USER INPUT of soil data for subarea 
SCS curve number for soil(AMC 2) 91.00 
Adjusted SCS curve number for AMC 3 = 98.20 
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.036(In/Hr) 
Rainfall intensity= 1.568(In/Hr) for a 100.0 year storm 
Effective runoff coefficient used for area, (total area with modified 
rational method) (Q=KCIA) is C = 0.880 
Subarea runoff 29.967(CFS) for 27.190(Ac.) 
Total runoff= 79.908(CFS) 
Effective area this stream= 57.89(Ac.) 
Total Study Area (Main Stream No. 1) = 57.89(Ac.) 
Area averaged Fm value= 0.035(In/Hr) 
Depth of flow= 0.621(Ft.), Average velocity= 2.075(Ft/s) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 103.000 to Point/Station 104.000 
**** IRREGULAR CHANNEL FLOW TRAVEL TIME**** 

Estimated mean flow rate at midpoint of channel 
Depth of flow= 0.650(Ft.), Average velocity= 

******* Irregular Channel Data*********** 

Information entered for subchannel number 1 : 
Point number 

1 
'X' coordinate 

0.00 
'Y' coordinate 

4.10 

0. 000 (CFS) 
2.154(Ft/s) 



2 
3 

410.00 
1150.00 

Manning's 'N' friction factor 

0.00 
7.40 

0.025 

Sub-Channel flow 91.029(CFS) 
flow top width= 130.025(Ft.) 
velocity= 2.154(Ft/s) 
area= 42.266(Sq.Ft) 
Froude number= 0.666 

Upstream point elevation= 2782.300(Ft.) 
Downstream point elevation 2778.000(Ft.) 
Flow length= 732.000(Ft.) 
Travel time 5.66 min. 
Time of concentration= 32.03 min. 
Depth of flow= 0.650(Ft.) 
Average velocity= 2.154(Ft/s) 
Total irregular channel flow= 91.028(CFS) 
Irregular channel normal depth above invert elev. 0.650(Ft.) 
Average velocity of channel(s) 2.154(Ft/s) 

Adding area flow to channel 
Soil classification AP and SCS values input by user 
USER INPUT of soil data for subarea 
SCS curve number for soil(AMC 2) 91.00 
Adjusted SCS curve number for AMC 3 = 98.20 
Pervious ratio(Ap) = 1.0000 Max loss rate(Fm)= 0.036(In/Hr) 
Rainfall intensity= 1.369(In/Hr) for a 100.0 year storm 
Effective runoff coefficient used for area, (total area with modified 
rational method) (Q=KCIA) is C = 0. 877 
Subarea runoff 22.173(CFS) for 27.160(Ac.) 
Total runoff= 102.081(CFS) 
Effective area this stream= 85.05(Ac.) 
Total Study Area (Main Stream No. 1) = 85.05(Ac.) 
Area averaged Fm value= 0.035(In/Hr) 
Depth of flow= 0.679(Ft.), Average velocity 
End of computations, Total Study Area= 
The following figures may 

2.216(Ft/s) 
85. 05 (Ac.) 

be used for a unit hydrograph study of the same area. 
Note: These figures do not consider reduced effective area 
effects caused by confluences in the rational equation. 

Area averaged pervious area fraction(Ap) = 0.977 
Area averaged SCS curve number= 91.0 



EXHIBIT A: 
RATIONAL METHOD HYDROLOGY MAP 
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EXHIBIT B: 
UNIT HYDROGRAPH METHOD HYDROLOGY MAP 
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EXHIBITC: 
RATIONAL METHOD HYDROLOGY MAP (AMENDED) 
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