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Se@e&X 29, 1993 

: Collis Lovely, Drainage Planner 
Fram: David Gulino, PE, Senior Engineer 

Tesravita Master Drainaae Plan 

?hank you for taking the time to itemize your concerns on the approved 
master drainage plan for Terravita. We have met with the developer and his 
engineer to discuss these issues. The following are the resolutions we 
reached. 

1. It is understood that the m a s t e r  plan does not specifically identify all 
washes. M e r  detail will be reqdred through the final design 
process* 

2. Flow split assuqtions divide 100% of the flaw. Inorder to provide a 
factor of safety with r-kganl to these assuqtions, duwnstream drainage 
facilities will be designed with additional capacity. 

3.  Wash crossings will be designed in accordance with the ordinance. 

4. The final design of Parcel Q will mitigate the existing flooding 
hazards. 

5. ~kmepancies in wash locations shown on the exhibits within the master 
plan are a result of the level of detail utilized 'in this master 
planning effort. Irocal and state codes will be adhered to as m e  
detailed design studies are acccanplished. 

6 .  T h e  IMster plan for this project has been design to reduce all post- 
develcptmt runoff through the use of detention. Pre-developnent runoff 
rates simply m e  not sham to simplify presentation. 

7. The discharge value indicates the flaw rate M a t e l y  upstream of the 
split. The flow split will be left in its natural condition. 

8. m e  errgineer ard developer fully understand the dhxepancy with the 
dkchamp from basin S28 at 60th Street. 'ibis will be properly 
aattressed at final design. 

9. The Baulders master Drainage plan uses the SCS Type IIa storm 
distribution for a 100-year, 24-hmr storm while the Terravita Master 
Drainage plan uses the HE-1 Hypothetical distribution for a 100-year, 
6-hour storm. In addition, there are minor differences between the 
watershed delineations between the two reports. 

c. Joe Morris 
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M E M O  

TO: Mr. Gene Smith 

FROM: David Dust 

DATE: September 28, 1993 

RE: Terravita - City of Scottsdale Review Comments Regarding the Terravita Master 
Drainage Report (September 9, 1993) 

"Missing Wash Crossings along Scottsdale Road:" As indicated in Plate 1 of the 
Terravita MDR, the Terravita MDR addresses the majoriminor washes and major off-site 
drainage areas along Scottsdale Road. However, there are probably hundreds of low 
discharge washes and swales that intersect Scottsdale Road adjacent to the project site. 
It may be appropriate to indicate in the MDR that culvert sites and locations for some 
low discharge washes, depressions created by the road profile, and minor natural 
drainage swales will need to be evaluated as part of the detailed design for Scottsdale 
Road. 

2. "Re-Evaluation of On-Site Flow Splits:" The flow splits represented in the HEC-1 
analysis are based on Normal Depth computations as provided in the MDR (Appendix 
A). These computations are based on 1" = 100' scale topographic mapping with 1' / 
contour intervals. It is ap~ropriate to flood control facilities + 1 .O 
along the wash corridors a provide for the u n c e $ n ; ? a  
analyses. It may also be appropriate to stabilize selected flow diversions to maintain the 
flow split corresponding to existing conditions. 

Site investigation of the wash system at Terravita indicates that the washes are relatively 
stable. Hence, making the assumption that 100% of the flow can go either direction at 
a flow diversion does not appear to be consistent with the geomorphic characteristics of 
the washes. 

"Types of Crossings and 100-Year Access: " The MDR indicates that wash crossings will 
be provided in accordance with City of Scottsdale ordinances. The general types and 
configurations of wash crossings are addressed in the "environmental" report for the 
development. The final wash crossing configurations are being evaluated by the 
developer, Del Webb, at time of parcel development. 

/ 4. "Parcel Q is Located within a FIoodpIain: " Parcel Q is located between two prominent 
branches of Wash 1 and is located in an area that may be subject to shallow flooding 
under existing conditions. Ghq/ &fi & 1.11 m ,'&hv& 
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"Plate 3 - Location of Flow Leaving the Site:" Plate 3 is a schematic diagram showing LA the general locations of major washes, presexved wash corridors, wash crossings, and 
potential retention basin locations. Plate 3 does attempt to indicate that the outfall 
locations of the major washes that enter and exit the site are not altered. A note on Plate 
3 indicating that "discharges exiting the site will be in historical locations with peak 100- 
year discharges not exceeding existing conditions" may be appropriate and correspond 
to the intent of the MDR. 

"Comparison of Pre- vs. Post-Runoff:" Plate 3 and Table 1 summarize the computed 
discharges exiting the site in major washes and where retention basins do not bleed off 
directly into the major washes. Due to the 100-year, 2-hour retention requirement, 
runoff from on-site drainage areas will no longer exit the site except as bleed-off into the 
major washes; hence, comparison of existing condition discharges and post-development 
discharges of zero were not deemed useful and have not been shown. 

In regard to HEC-1 concentration point "C62," flows from Wash 3 combine with onsite 
flows, in two channels, from basin "S62" approximately 150' downstream of the property 
boundary, under existing conditions. Under post development conditions, the two 
channels from basin "$62" will not convey any flow, due to on-site retention, without 
the concentration of flow in Wash 3. 

"Wash 2 Flow Split:" The flow split at the downstream property line along Wash 2 is 
located within the proposed undisturbed wash corridor. Plate 3 simply indicates the ' computed total discharge in Wash 2 immediately upstream of the split. 

"Basin S28:" A portion of on-site drainage basin "S28" is diverted into Wash 1A by 
grading apparently associated with 60th Street. Revision of the HEC-1 models would 
slightly increase the computed discharge in Wash 1A and decrease the peak discharge 
from basin 328,"  by approximately 25 % , under EXISTING CONDITIONS. However, 
the revision would have no significant impact on computed post development discharges, 
due to on-site retention requirements. 

"Terravita Report Doesn't Match Boulders Report:" The two studies are based on 
different events and methodologies as follows: 

Parameter Terravita Boulders 
- - 

Event: 1 00-year, 6- hour 100-year, 24-hour 

Distribution: HEC-1 Hypothetical SCS Type IIa 

In addition, the Boulders report is inconsistent with respect to how offsite flow enters and 
exits the site, as can be seen in Figures 4 and 7 of the Boulders report. Basin "S50," in 
the Terravita Report, was delineated based on site investigations, area 1 photographs, and 
USGS mapping. As a result, the boundary for basin "S50" is not in complete agreement 
with the Boulders MDR. 
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September 29, 1993 

To: Collis Lovely, Drainage Planner 
F'rm: David Gulino, PE, Senior Engineer 

Terravita Master Drainase Plan 

lhank you for taking the time to itemize your concerns on the approved 
master drainage plan for Terravita. We have m t  with the developer and his 
engineer to discuss these issues. The follaw~ are the resolutions we 
reached. 

1. It is understood that the master plan does not specifically identify all 
washes. F'urther detail will be required through the final design 
P-• 

2. Flow slit assuno3tions divide 100% of the flaw. Inorder to ~rovide a 
factorAof safety-with regard to these assaptionst downstreak drainage 
facilities will be designed with additional capacity. 

3. Wash crossings will be designed in accordance with the ordinance. 

4. The final design of Parcel Q will mitigate the existing flooding 
hazards. 

5 .  Discrepancies in wash locations sham on the exhibits within the master 
plan are a result of the level of detail utilized in this master 
planning effort. Local and state codes will be adhered to as more 
detailed design studies are a-lished. 

6. The master plan for this project has been design to reduce all post- 
devel-t runoff through the use of detention. Pre-developmt runoff 
rates simply were not sham to simplify presentation. 

7. The discharge value indicates the f low rate hmdiately upstream of the 
split. Ihe flaw split will be left in its natural condition. 

8. ?he erqineer and developer fully understand the dkaepanq with the 
discharge frcmn basin S28 at 60th  Street. ' Ihis will be properly 
addressed at final design. 

9. Ihe Bculders master Drainage plan uses the SCS Type IIa storm 
dists-ion for a 100-year, 24-hour storm while the Terravita Master 
Drainage plan uses the HE-1 Hjpthetical distrihtion for a 100-year, 
6-hour storm. In addition, there are minor differences between the 
watershed delineations between the two reports. 

c. Joe Morris 
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1.0 INTRODUCTION 

1.1 Scope 

Coe & Van Lao Consultants, Inc. (CVL), has been contracted by Del Webb to provide 

site engineering services for the master planned development referred to as Tenavita (formerly 

Del Webb Property). The purpose of this report is to describe the existing drainage conditions 

and set forth drainage requirements and constraints for future development of the site. 

A master drainage plan has been developed that is capable of handling both on-site and 

off-site drainage according to City of Scottsdale criteria. This plan will be utilized in the overall 

site infrastructure development and individual parcel engineering. 

1.2 Project Location 

Terravita is located in northern Scottsdale, in the vicinity of the intersection of the 

Carefree Highway and Scottsdale Road. The project site consists of approximately 803 ams 

(Figure 1) located within Sections 9, 10 and 11 of Range 4 East of the Gila and Salt River Base 

and Meridian, Maricopa County, Arizona. 

2.0 DESCRIPTION OF WATERSHED 

2.1 General 

Terravita is located on gently sloping alluvial taraces with an average slope of 1.5 to 2.5 

percent to the southwest along the washes. A signillcant portion of the off-site drainage areas 

are currently undeveloped; however, the Boulden Master Planned Community is located 

adjacent to the eastern boundary of the project site. Within the offsite drainage areas and the 

project site, vegetation is g d y  found to be mare prominent along lowa lying Iand arcas and 

washes. Several washes traverse the site with offsite wltershed areas ranging from 

approximately 20 acres to two square miles. Typically these washes have a main channel depth 

of three feet or less with vegetated overbank anas. Topography and aerial photographs infer 

that during major runoff events, some of the washes may overtop theit banks. 

2.2 Runoff Characteristics 

Generally, runoff occurs only during or imrdhtdy followiag h v y  precipitation events, 

since the arid climate and drainage characteristics of the area an not conducive to continuous 
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flow. Consequently, the natural washes flow intermittently and typically only a few times during 

a year. 

3.0 OVERALL DRAINAGE CONCEPT 

3.1 Off-Site Drainage Plan 

3.1.1 Introduction 

In accordance with the land use plan, a conceptual master drainage plan has been 

evaluated for Terravita that collects off-site runoff, passes it through the site with major and 

minor washes, and then transitions the flow back to natural conditions at the downstream 

property boundary. 

The Boulders Master Planned Community is located upstream of the Tenavita project 

site. The washes exiting the Boulders will be routed under Scottsdale Road through culverts and 

directed into the Terravita Wash Corridors (Plate 3). The Master Drainage Plan for the 

Boulders is shown in Plate A-1 (Appendix A). Plate A-1 also summarizes the peak 100-year, 

24-hour discharge exiting the Boulders. It is important to note that the Boulders Master 

Drainage Plan is based on the 100-year, 24-hour rainfall and the SCS Type IIa distribution. 

Currently, there are no master planned communities located immediately downstream of 

the Terravita project site. However, the City of Phoenix has bear informed of the proposed 

development at Terravita. 

3.1.2 Wash Corridors & Wash Crossings 

As indicated in the land use plan (Plate 3), the main channels of the major and minor 

washes traversing the site wil l  be pnscrved in their natural setting to the greatat cxtcnt possible. 

The overbanks of the washa may be lllturol open space areas, improved open space anas, 

and/or golf course kilitia. 

Several major and minor washes have been identified within the site and will be 

preserved for the conveyance of off-site drainage through the site. Existing shed flow patterns 

will be intercepted and dincted toward these designated washa with c0llcc:tor channels. Tbc 

washes wil l  serve as a physical and visual &ty to &dents in the area, while maintaining 

the desert environment. In addition, this scheme will generally maintain the existing flow 

patterns and will discharge downstream of the property in a similar manner to existing 

conditions. 
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When flow conditions permit, the main channels of the washu will be left complttcly 

natural. However, erosion protection may be installed outside of the preserved wash areas, if 

required. Typical sections for the proposed wash corridors are illustrated in Figure 2. Finish 

floor elevations of buildings adjacent to the wash corridors will be a minimum of one foot above 

the computed 100-year water surface elevation. 

Wash crossings will be provided in accordance with City of Scottsdale ordinances. The 

approximate location of wash crossings are shown in Plate 3. 

3.2 On-Site Drainage Plan 

On-site drainage will be conveyed within street sections, or onsite channels when 

necessary, and routed to retentionldetention basins provided within the development. The City 

of Scottsdale specifies that on-site retention will be provided to retain the runoff from the 100- 

year 2-hour storm event. 

The retention basins for the site will typically be located in open space areas adjacent to 

golf course facilities, the preserved wash corridors, or natural area open space (NAOS). The 

retention basins will typically have 100-year 2-hour storage and meted outlets, that will allow 

the basins to drain within a 36 hour period. Offsite flows will not be retained or diverted into 

retention basins in accordance with City of Scottsdale policy. 

Plate 3 is a conceptual pian only. The residential street layouts and retention basin 

locations will be refined as the parceis develop. 

3.3 Section404&NPDFSpvmtttinl 

I n a c c o r d a n c e w i t h t h e C l e a n W a t c r A ~ a ~ m 4 0 4 ~ O f ~ m w i l l b  

obtained for the projccl site, prior to commencing activith within Section 404 jurisdictioaal 

areas. ALdterofFcmmscm . . is a type of expedited individual Section 404 permit proadure 

recently established by the U.S. Army Corps of Enginam for artain t y p  of development 

activities with prrjcribed conditions which may occur within Scottadale's Environmentally 

Sensitive Lands area. Conditional water quaIity axtSatim for these activities has becn grantad. 

by ADEQ* 
Section 404 LOP procedures are applicable to scvm categories of activities within 

Scottsdale's Environmentally Sensitive Lands am. Activities authorized under the LOP are: 



1. Road Crossings 

2. Utility Line Crossings/Construction 

3. Building Pads 

4. Channel Diversions and Channel Stabilhtions 

5. Storm water and Irrigation Storage Facilities 

6. Revegetation and Associated Contouring/Grading 

7. Restoration and Associated ContouringlGrading 

As of October 1, 1992, the National Pollutant Discharge Elimination System (NPDES) 

General Permit for stormwater discharges requires all ownersloperators of construction projects 

disturbing five or more acres to prepare a Storm Water Pollution mention Plan (SWPPP) and 

file a Notice of Intent (NOD. The NO1 must be sent to the United States Environmental 

Protection Agency with a copy to the City of Scottsdale 48 hours before construction begins. 

(The city must have evidence of this permit before a development permit will be issued.) The 

goal of this NPDES storm water permit for construction activities is to reduce erosion potential, 

minimize sedimentation, and to eliminate non-stormwater discharges for construction sites. 

3.4 FEMA Flood Hazard Zones 

The Tenavita project site is currently shown to be in Zom D on Panels 04013C0815E 

(Sept. 29, 1989) and 04013C0820D (April 15, 1988). FEMA's Zone D is defined as "arcas in 

which flood hazards are undetermined." 

Preliminary FIRM maps covering the project site wen released in January of 1993. 

These maps show Terravita to be located in unshaded Zone X on Panels 04013C0815F and 

04013C0820F. FEMA's unshaded Zone X is defined as "areas determined to be outside 500 

year floodplain.' 

4.0 HYDROIDGIC ANALYSIS 

4.1 Methodology 

The U.S. Army Corps of Engineers HEC-1 Computer program was used to compute the 

peak flows resulting from the 6-hour storm for both the existing and post development 

conditions. The drainage areas and tributaria contributing to flows for both the existing and 



postdevelopment conditions were based upon existing studies, topographic mapping, field 

investigationlaerial photographs, and proposed land use plans. 

The hydrologic computation sheets documenting the HEC-1 input data parameters arc 

given in Appendix A. The HEC-1 models for Terravita are based on the following 

methodologies and assumptions. 

Precipitation: Rainfall values used in the HEC-1 models (PH-Cards) wen computed using the 

9 step method for determining "Precipitation Valuca for Various Durations and Return Periods" 

based on NOAA Atlas 2 (Vol. VlII) data as documented in Section 2.2 (COS, 1993). 

Storm Distribution: HEC-1's hypothetical storm distribution pattern based on NOAA Atlas 2 

rainfall data (COS, 1993). 

Curve Numbers: Curve numbers for each sub-area were computed based on poor hydrologic 

conditions, SCS soil mapping (Plate 6), and Figures 2.2-19 and 2.2-20. Percent impervious data 

was computed for developed areas based on Figure 2.2-16 (COS, 1993). 

Lag Times: Lag times were computed for each sub-area based on sheet flow, shallow 

concentrated flow, and channel flow travel times documented in the City's manual (COS, 1993). 

Infiiration Losses: Infiltration losses arc computed by HEC-1 using the SCS Curve Number 

option. 

Unit Graph: The SCS Dimensionless Unit Graph was used in the HEC-1 models. 

Channel Routing: The eight point nofmal depth routing was wed in the HEC-2 models. 

Flow Splits: Rating curves for flow splits were computed using normal depth computations that 

are given in Appendix A. 

Retention B a s k  The retcatioa basins in the p o s t ~ ~ t  umdition HEC-1 model have 

capacity for the IWyear, 24our m t  as computed tk dad equation (Apptndix A). 

Spill from thc ntentioar are directed into the wash cornidon or existing washes 

downstream of the pmjcct &e. 

4.2 Exkting Conditiom 

Off-site hydrology is based upon existing development and densities on the watershed. 

Several mnjor and minor washa have been identified as they snns tbe:dtc. N remainder of 

the site consists of swales and local ckpresim which arc tributariu to the major washes. 



Existing condition hydrology has been modeled using the HEC-1 model as illustrated in 

Plates 1 and 2. The computed discharges are summarized in Plate 3, and the corresponding 

model input and output results are included in Appendix B. Hydrologic computation sheets 

documenting the HEC-1 input data parameters are given in Appendix A. 

4.3 Post Development Conditions 

The HEC-1 model has been used to model post development conditions. The computed 

discharges for both existing and post development conditions are summarized in Plate 3 and 

Table 1. Plate 4 is the HEC-1 schematic diagram for post development conditions. Hydrologic 

computation sheets documenting the HEC-1 input data parameters are given in Appendix A. 

4.4 On-Site Retention Requirements 

Per the design standards for the City of Scottsdale, 100 year-2 hour retention will be 

provided for areas within the project site subject to construction, excavation, grading, or paving. 

Retention will not be provided for undisturbed areas within the majorlminor wash 

corridors and other natural area open space (NAOS). Estimated retention requirements are given 

in Table A1 (Appendix A). 

5.0 HYDRAULIC ANALYSES 

5.1 Methodology 

The U.S. Army Corps of Engineers' HEC-2 computer program was used to evaluate and . 

delineate the 100-year floodplain for the major washes impacting the project site. The HEC-2 

analyses are based on 1992 topographic mapping (1' = 100' and C.I. = 2'). 

5.2 Floodplain I k k M h m  

The 100-year floodphh boudaries for the major washes crossing the site are shown on 

Plate 5. The corresponding HEC-2 models are given in Appcndix D. The normal depth 

computations used to define the flow diversions reflected in the HEC-2 models are given in 

Appendix A. 



Table 1 : Computed Peak Discharges 
Comparison of Computed Peak Discharges 

Concentration PT. Q,,- 6 Hr. Q,, - 6 Hr. 
I.D. Exist~n~ (cfs) Post-Development fcfs) 

(See Rater 2 & 4 for HEC-1 Schematics) 



The major washes in the site exhibit, in general, the following geomorphic andlor 

hydraulic characteristics: 

a) The main channels of the washes appear to have formed over a long period of time and 

have relatively stable banks that are stabilized by caliche, vegetation and bedrock in 

various locations. 

b) The main channels of the washes typically have capacity for only frequent runoff events. 

c) The washes appear to lack the hydraulic characteristics required to erode a channel that 

has capacity for infrequent or high magnitude events except possibly at locations where 

man-made features have highly concentrated flow. 

d) A main channel may bifurcate into multiple main channels that may or may not 

recombine downstream. 

e) During infrequent events, the flow typically overtops the banks of the main channel(s) 

and disperses as shallow sheet flow or shallow flow in small local drainage swales. 

f) Local runoff flowing in shallow swales is collected by the main channel(s) of the major 

washes that extend further up into the watershed; that is, the washes exhibit tributary 

flow characteristics. 

The major washes within Terravita typically do not have capacity for the computed 1 W  

yeat event. A typical section is shown in Figure 3. It appears that once the capacity of the 

channel is exceeded, flow overtops ridges and sheet flows into local drainage swalea. Thcse 

local drainage swales typically only convey runoff from relatively small local drainage areas and 

do not directly c o ~ e c t  with adjacent major washes. 

Due to vay  W o w  weir depths (typicPUy much less than 0.5') and relatively short side 

weir lengths (typically less than low), flow from the major washes into the adjacent local 

drainage swales are b e l i d  primarily to be hydraulically independent from the flow in the 

major washes. T b t  is, the flow in the adjacent local swales is typically flowing at a different 

gradient and water surfsace elevation than the flow in the major wash. Therefore, the local 

drainage swales, adjacent to the main washes, were blocked out as ineffective flow areas with 

encroachment cards in the HEC-2 models, where appropriate. If the ineffective flow areas w a e  

not blocked out, the computed water surface elevations and velocities could be unrealistically 

low. 
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6.0 CONCLUSIONS 

The proposed Conceptual Master Drainage Plan for Tenavita involves the following key 

elements. 

* Comdors that will provide 100-year flood protection, while preserving habitat and 
vegetation along existing major and minor washes. 

* Protection along the wash corridors will be provided as required without being 
visually obtrusive. 

* R e t e r n  will be provided for the 100-year 2-hour rainfall event for all ateas 
within the project site subject to construction, excavation, filling, grading, or paving. 

In conclusion, the proposed Conceptual Master Drainage Plan for the Tamvita, as 

presented in this report, is consistent with current City of S c o W c  drainage design standards 

and environmentally sensitive lands ordinances. 
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APPENDIX A - HYDROLOGIC COMPUTATION 
SHEETS 





TABLE A1 
OEL UEBB PROPERTY 
CONCEPTUAL ON-SITE RETENTION REQUIREUENfS 

RET. VOL.(AC-FT) = (2.82/12)(AREA)(C) 

EST. 
PARCEL ZONING ~ S I  CROSS RETENTION 

I 0  COEF. AREACAC) (AC-FT)  _--.-..---.----.-..----.-------..-.--.-----.---..-.- 
A R1- 10 0.53 17.00 2-12 
8 R1- 10 0.61 19.00 2.70 
C R1-10 0.48 16.00 1.80 
D ~ 1 - 1 0  0.47 15.20 1.68 
E R1-10 0.62 30.20 4.40 
F R1-10 0.62 11.50 1.68 
G R1-10 . 0.62 39.90 5.81 

H R1-10 0.62 18.40 2.68 
I R1-10 0.62 27.10 3.95 
J R1-10 0.62 17.30 2.52 
K R1-10 0.61 16.40 2.36 
L R1-10 0.48 18.40 2.06 
n RI-10 0.49 30.90 3.52 
N R1-10 0.62 42.80 6.24 
0 R1-10 0.55 9.00 1.15 
P Rl-10 0.48 11.70 1.31 
a R1-10 0.62 9.50 1.38 
R R1- 10 0.47 13.30 1.47 
S R1-10 0.47 12.10 1.34 
T R1-10 0.47 36.70 4.05 
U R1- 10 0.48 30.90 3.47 

C U M  C-2 0.90 13.00 2.75 
GOLF O.S. 0.47 240.00 26.40 
MASH CORRIDORS 0.00 106.70 0.00 ___..-----..-.--------.-----.-----.--.-..----------. 

TOTALS 803.0 86.8 

EST. 
CROSS 

AREA(U1) ----.-- 
0.027 
0.030 
0.025 
0.024 
0.047 
0.018 
0.062 
0.029 
0.042 
0.027 
0.026 
0.029 
0.048 
0.067 
0.014 
0.018 
0.015 
0.021 
0.019 
0.057 
0.048 
0.020 
0.375 
0.167 .-.-.-- 



TABLE A2 

DEL UEBB PROPERTY 
ESTlMATED "C" VALUE FOR EACH PARCEL 

PERCENTAGE I N  "C" VALUES FOR UE IGHTED 
SOIL GROUPS: SOIL GROUPS: "Ct8 VALUE 

PARCEL ZONING "0" "C" "D" IIBII IICII IIOII 

ID --.----------.-------.-----.--..---..----------.-.-.-..----.---..-*-.--.-..---.- 
A R1-10 60 40 0.47 0.62 0.67 0.53 
B R1-10 10 90 . 0.47 0.62 0.67 0.61 
C R1-10 95 5 0.47 0.62 0.67 0.48 
0 R1-10 100 0.47 0.62 0.67 0.47 
E Rt-10 100 0.47 0.62 0.67 0.62 
F R1-10 , 100 0.47 0.62 0.67 0.62 
G R1-10 100 0.47 0.62 0.67 0.62 
H R1-10 100 0.47 0.62 0.67 0.62 
I Rl-10 100 0.47 0.62 0.67 0.62 
J R1-10 100 0.47 0.62 0.67 0.62 
K R1-10 5 95 0.47 0.62 0.67 0.61 
L Rl-10 95 5 0.47 0.62 0.67 0.48 
n RI-10 90 10 0.47 0.62 0.67 0.49 
N R1-10 100 0.47 0.62 0.67 0.62 
0 R1-10 50 50 0.47 0.62 0.67 0.55 
P R1-10 95 5 0.47 0.62 0.67 0.48 
9 R1-10 100 0.47 0.62 0.67 0.62 
R R1-10 100 0.47 0.62 0.67 0.47 
S R1-10 100 0.47 0.62 0.67 0.47 
T R1-10 100 0.47 0.62 0.67 0.47 
U R1-10 95 5 0.47 0.62 0.67 0.48 

COMU C-2 100 0.90 0.90 0.90 0.90 
GOLF O.S. 40 60 0.33 0.56 0.66 0.47 __.___.___-._~-~_~-~--~~-...~.....-~---.~---~~--------~--.------------------..-- 
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APPENDIX A 
Ste s for Determination of Precipitation Values for Various Durations 
an c f  Return Periods. 
Sheet 1 of 3 
(Source: Addendum to "Hydrologic Design for Highway Drainage in Arizona,' April 1 975, and ADOT, April i 7, 1987) 

Step 1: From the precipitation maps, Figures 2.2-1 through 2.2-12, determine the precipitation values for the 
six and twenty four hour durations storms for return periods of 2, 5, 10, 25, 50, and 100 years. Tabulate 
these values in Table 1 in the column headed "Map Values." 

Table 1 

NOTE: There is a possibility of making an error while reading the maps because: (1) a site is not easy 
to locate precisely on a series of 12 maps, (2) there may be some slight registration differences 
in printing, and (3) precise interpolation between isolines is difficult. In order to rninimize any 
errors in readin the maps, these values shouM be plotted on the diagram 'Prectpdatlon Depth B versus Retum eriod,' Appendix A, Figure 1. 

Return Period 
(Years) 

2 

5 

10 

2 5 

50 

100 

Step 2: Plot these values on the diagram 'Precipitation Depth versus Return Period,' Appendix A, Fqure 1. 

Step 3: Draw a line of best fit through the 6 hour precipitation values and another line through the 24 hour 
precipitation values. 

Precipitaton Values (Inches) 

Step 4: Tabulate the values represented by the lines of best fit, obtained in Step 3, in the Column of Table 1 
entitled 'Corrected Value.' 

NOTE: The 1 hour precipitation value is needed to determine the 2 and 3 hour values as well as the 5, 10, 
15, and 30 minute values. 

6 hour duration 24 hour duration 

Map 
Value 

/. s/ " 

1 1 93' 

2,27" 

2.73" 

3.05' 

3.36" 

Map 
Value 

/. 88" 

2 , 6 2 "  

3.02'' 

3,58" 

4 1 d "  

1),56" 

Corrected 
Value 

1. 5s" 

2 9 00" 

2.rs a 

2 , d ~ "  

3.02" 

3.3s " 

Corrected 
Value 

I , Q I "  

2 .  LO" 

3 , o ~ "  

3.5<" 

4,0 7" 

4 , s ~ '  



1 
APPENDIX A 
Ste s for Determination of Precipitation Values for Various Durations 

: an 8 Return Periods. 
Sheet 3 of 3 
(Source: Addendum to "Hydrologic Design for Highway Drainage in Arizona," April 1975, and ADOT April 17, 1987) 

Step 5: Using the 6 and 24 hour values for the 2 year and 100 year return periods, from Table 1 (corrected 
values), solve the following equations to determine the 1 hour values: 

Where: Y2 = 2 year 1 hour value 
Y loo = 100 year 1 hour value 
X1 = 2 year 6 hour value from Table 1 
XZ = 2 year 24 hour value from Table 1 
Xg = 100 year 6 hour value from Table 1 
Xg = 100 year 24 hour value from Table 1 

Step 6: To determine 1 hour precipitation values for the other return periods, first plot the 2 year 1 hour value 
and the 100 year 1 hour value on Figure 1. Connect the two points by a straight line. The values on 
this line will give the 1 hour precipitation values for the various retum periods. 

Step 7: To determine the 2 and 3 hour precipitation values, use the following formula with data far the appropriate 
return ~ef i0d from Table 1 (corrected values): 

P2 hour = 0.341 (P6 hour) + 0.659 (PI hour) 
P3 how a 0.569 (P6 hour) + 0.431 (PI how) 

b Step 8: The 12 hour precipitation value for any return period is determined by the following equation: 

r PiPhr = 0.49 P24 hour + 0.51 P6 hwr 

Step 9: To determine precipitation values for durations less than 1 hour for any retum period, multiply the 
1 hour depth by the following ration: 

Duration (minutes) : 5 10 15 30 

Ratio to one hour': .34 .51 .62 .82 

'From Mteil and Richards (1986) per FCDMC's Hydrology Manual (9-90) 



APPENDIX A 
Figure 1 
Precipitation Depth Versus Return Period for Partial - Duration Series 
Sheet 2 of 3 
(Source: Addendum to 'Hydrologic Design for Highway Drainage in Arizona,' April 1975) 

Return Period in Years. Partial Duration Series 

Project: m e $ e m t  h s e s w e  Station: 
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FIGURE 2.2-1 
lsopluvials 2 Year 6 Hour Precipitation in Inches 

Rainfall Data From NOAA Atlas 2, Vol. Vlll 



FIGURE 2.2-2 
lsopluvials 5 Year 6 Hour Precipitation in Inches 

Rainfall Data From NOAA Atlas 2. Vol. Vlll 



FIGURE 2.2-3 
lsopluvials 10 Year 6 Hour Precipitation in Inches 

Rainfall Data From NOAA Atlas 2. Vol. Vlll 



FIGURE 2.2-4 
lsopluvials 25 Year 6 Hour Precipitation in Inches 

Rainfall Data From NOAA Atlas 2. Vol. Vlll 



FIGURE 2.2-5 
lsopluvials 50 Year 6 Hour Precipitation in Inches 

Rainfall Data From NOAA Atlas 2, Vol. Vlll 



FIGURE 2.2-6 
lsopluvials I00 Year 6 Hour Precipitation in Inches 

Rainfall Data From NOAA Atlas 2, Vol. Vlll 



FIGURE 2.2-7 
lsopluviais 2 Year 24 Hour Precipitation in inches 

Rainfall Data From NOAA Atlas 2, Vol. Vlll 



FIGURE 2.2-8 
lsopluvials 5 Year 24 Hour Precipitation in Inches 

Rainfall Data From NOAA Atlas 2, Vol. Vlll 



FIGURE 2.2-9 
lsopluvials 10 Year 24 Hour Precipitation in Inches 

Rainfall Data From NOAA Atlas 2, Vol. Vlll 



FIGURE 2.2-10 
lsopluvials 25 Year 24 Hour Precipitation in Inches 

Rainfall Data From NOAA Atlas 2, Vol. Vlll 



FIGURE 2.2-1 1 
lsopluvials 50 Year 24 Hour Precipitation in Inches 

Rainfall Data From NOAA Atlas 2, Vol. Vlll 



FIGURE 2.2-12 
lsopluvials 100 Year 24 Hour Precipitation in Inches 

Rainfall Data From NOAA Atlas 2, Vol. Vll l  



OEL WEBB PROPERTY 
CURVE NUMBER CWPUTATIONS - EXIST ING CONOITIONS 

PERCENTAGE OF SOIL  U N l T  I N  SUB-BASIN 
Watershed C o n d i t i o n  A s s u n e d  : POOR 

B A S I N 1 0  I U N I T 6  U N I T 9 6  U N I T 3 3  U N I T S 6 1 ,  1 WEIGHTED I (  I TOTAL 

I 63,93,72 1 CURVE ( 1 PERCENT EST. O.U. PERCENT I PERCENT 
) (CN=63) ( C N = n )  (CN=85) (CN.88) I NUMBER I (  URBAN PERACRE IMPERVIOUS I IMPERVIOUS -.-..----.----..-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -.--------------.-----------------------..- 

OFF-S ITE SUB-BASINS I I 
S 8  I 1 0 0  I 8 5  I I 8 0  2.5 3 2  1 2 6  
SIO , 1 2 5  75 1 87 1 )  6 0  2.5 3 2  1 1 9  
5 1 2  I 1 0 0  I 8 s  I I 1 0 0  2.5 32 1 32 

S14  I 5 0  5 0  1 8 7  I I 90 2.5 32 1 2 9  
S l 6  I 2 0  8 0  I 8611 1 0 0  2.5 3 2  1 3 2  
SZO I 4 0  6 0  1 8 7  1 1  9 5  2.5 32 I 3 0  
S 3 0  I 1 0  90 I a11 95 4 a 1 3 8  
S 4 0  I 2 3 90 5 l  84 1 1  So 2 29 1 15 
S 5 0  I 5 2 0  75 1 8611 100 3 3 5  I 3 5  
S60  I 5 3 0  b5 1 87 1 1  4 0  4 a 1 1 6  
S 7 0  I 1 0 0  I 8511 1 0 0  4 40 I 4 0  
S 8 0  I 9 0  lo I 8 5  1 1  I 
S 9 0  I 7 0  3O 1 a 1 1  I 
S94  I 7 0  30 1 a6 1 1  I 
SlOO I 6 5  35 1 as 1 1  I - - - - - - - - - - - - . - - - - - . - - . - - - - - - - - - . - - - - - . - - .  1 .-------..-.--.-----..----.---.------------ 
ON-SITE SUB-BASINS I 1 
S 1 3  I 5 9 5  1 87 1 1  I 
S 2 4  I 5 5 5  4 0  I 80 1 1  I 
S 2 6  I 2 90 8 1 77 1 1  I 
S 2 8  I 8 2 90 1 . = I t  I 
S 3 2  I 90 1 0  I 78 1 1  I 
5 5 4  I 5 4 0  5 5  1 el 1 1  I 
S 5 6  I 5 95 I 76 1 1  I 
S 6 2  I 5 9 5  I as 1 1  I 
SbC I 5 9 5  I 84 I1 I 
S 6 6  I 100 I TI 1 1  I 
S 6 8  I 5 95 I 76 1 1  I 
S 8 2  1 5 9 5  I 84 1 1  I 
S 9 2  I 100 I 8 s  1 1  I 
S l O l  I 100 I 8 5  I1 I 
S l O 2  I 1 0 0  I 85 II I 
S l l O  I 2 0  8 0  I 83 1 1  I 
S l 2 0  I 90 lo I as 1 1  I 
S 1 4 0  I 100 I 85 1 1  I 
S l S O  I 1 0 0  I 8 5  II I - - - - - - - - . - * . - - - * - - - - - - - . - - - - - - . - - - - - . - . - . . . . .  1 ---.----------.---------.-.--.------------- 



DEL MBB PROQERTY - TRAVEL TIME COMWTATloWS 
OFF-SITE BASINS - EXISTING COWITIONS 

BASIN ID 1 "  S10 S12 514 S16 S20 S30 540 5-50 $60 S70 S80 SO0 S94 S100 ___________________-------------------.-------------------------------.-----.------------------.------------.--------.--------------------.---------------------- 
SOB-BASINAREA(SP.Ml.): 1 0.031 0 . W  0.0% 0.119 0.044 1.910 0.420 1.600 0.530 1.810 0.029 0.058 0.063 0.132 0.148 

SHEET FLOU:(l) 
Manning-n Value: 
Slope(f t / f t ) :  
F l w  Leflgth(ft): 

TRAVEL TIME Tl(hr): ________.__________-----. 

------.---.-a*---------- 

M l N  CHANNEL:(3) 
Flow Length(ft): 
Average Velocity(fps) 

TRAVEL T I M  Tl(hr): -----.---------.-------- 
TOTAL TRAVEL LENGTH(FT) 
TOTAL TRAVEL TlMEthr): ----------------------.- 

0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.011, 0.13 0.13 0.13 0.13 
0.1 0.1 0.05 0.1 0.05 0.025 0.025 0.025 0.025 0.025 0.025 0.1 0.1 0.1 0.1 
100 100 100 100 100 200 200 200 200 200 200 100 100 100 100 

0.090 0.090 0.119 0.090 0.119 0.274 0.274 0.274 0.274 0.274 0.038 0.090 0.090 0.090 0.090 
______________-____-----------.------------------.-----+--.------.------------------------------------------------------------------.-- 

SHALLOU UYIC. FLOU:(2) 
F l w  LengthCft): 
Slope(f t / f t ) :  
Average Velocity(fps): 

TRAVEL TIME Tlchr): 

LAG T I M  = 0.6 Tc (hr): 1 0.110 0.252 0.127 0.180 0.147 0.861 0.452 0.985 0.535 0.933 0.120 0.166 0.152 0.186 0.196 - ___._______________.~----------------.--~~~-.~~.~~~~~.~~~---------.~~-~~~~-~.~.---~-----.--.--~~-.--~------.----------------------------*------------------------ 
NOTES: 
(1) Based on Maminpls kinimatic solution(Scottsdale Hydrology Manual: Section 2.2) 
(2) Based on Figure 0-l(Scottsdale Uydrology Manual: sect ion 2.2) 
(3) Based on normel depth ccaputations f o r  various chamel@ 

500 500 500 500 500 750 750 750 '750 750 750 500 500 500 500 
0.05 0.05 0.05 0.05 0.05 0.02 0.02 0.02 0.02 0.02 0.02 0.05 0.05 0.05 0.05 
3.30 3.30 3.30 3.30 3.30 2.25 2.25 2.25 2.25 2.25 2.25 3.30 3.30 3.30 . 3.30 
0.04 0.04 0.04 0.04 0.04 0.09 0.09 0.09 0.09 0.09 0.09 0.04 0.04 0.04 0.04 



OEL UEBB PROPERTY - TRAVEL TIME CaWTATlOLIS 
ON-SITE BASINS - EXISTING CONDlTlOWS 

BASIN ID I S13 $24 526 S28 S32 554 S56 S62 S64 S66 S68 S82 S92 S l l O  S120 ____________-----*- .-------~---~.~.~.~~~~-~~~~~~~~-------~---~-~~-.- .-------------- . - . ----------------------~------- . ------~----*----------------- . - . ---~~~~~---~ 
SUB-BASIN AREA[SQ.MI.): I 0.078 0.034 0.119 0.081 0.074 0.044 0.171 0.193 0.017 0.115 0.047 0.052 0.083 0.109 0.052 

SHEET fLOU:(I) 
Manning-n Value: 
Slope(f t / f t ) :  
Flow Length(ft): 

TRAVEL TIME Tlthr) :  

LAGTIME=0.6Tc(hr ) :  I 0.324 0.297 0.343 0.294 0.287 0.291 0.427 0.458 0.224 0.230 0.128 0.316 0.283 0.345 0.302 -_~_--_-.-_-_-_-_-~~----- . -~-~-~--------~~~~~--~---~--- .~--~--~-~-~-~~----~---~----~-~----~-~-~-~~-~-------------- . - ----------- . - --------------------------------  
NOTES: 
(1) Based on Maming#s k in imat ic  solution(Scottsdele Hydrology Manual: Section 2.2) 
(2) Based on Figure 8- l (Scottsdele Hydrology Manuel: Section 2.2) 
(3) Based on norm1 depth coapltat ions f o r  va r ia l s  charnels 

0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.011 0.13 0.13 0.13 0.13 
0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.025 

200 200 200 200 200 200 200 200 200 200 200 200 200 200 200 
0.274 0.274 0.274 0.274 0.274 0.274 0.274 0.274 0.274 0.274 0.038 0.274 0.274 0.274 0.274 ---.-------------.------- 

SlULLOU COLIC. FLOU:(2) 
Flow Lengthtft): 
Slope(f t / f t ) :  
Average Velocity(fps): 

TRAVEL TIHE Tl(hr):. 
_ - - . - - - - - - - - - - - - . -+ - - - - - -  

WIN CHANNEL:(3) 
Flow Lmgth(ft1: 
AverageVelocity(fps): 

TRAVEL TIHE Tl(hr): ---------.--.------------ 
TOTAL TRAVEL LENGTH(FT) 
TOTAL TRAVEL TIHE(hr): . . . . . . . . . . . . . . . . . . . . . . . . .  

*-----------------*----------------.----.------.-.--------------------------------------------------------------------- 

750 TSO 750 750 750 750 750 750 500 500 750 750 750 
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 
2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 2.25 
0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.06 0.06 0.09 0.09 0.09 ______________-------.~--------~-~-~-~-.-~---~-~~--~----------.-----.-~~~--.-.-.---------.----------------------------. 
2800 1850 3700 2000 1800 1700 6200 7150 550 850 1200 2600 1700 
4.50 4.00 5.00 4.50 4.50 4.00 5.00 5.00 4.00 5.00 4.00 4.50 4.50 
0.17 0.13 0.21 0.12 0.11 0.12 0.34 0.40 0.04 0.05 0.08 0.16 0.10 _-_-_-____--------.-.--------------.----------------.---------.----------.--------------.------------------------------ 
3750 2800 4650 2950 2750 2650 7150 8100 1250 1550 2150 3550 2650 

0.540 0.495 0.572 0.490 0.478 0.485 0.711 0.764 0.374 0.383 0.214 0.527 0.472 _-_--___-----------------------------.------------.-------------------.-----------------.--------------.-----.--------. 



DEL EBB PROPERTY - TRAVEL TIHE COIIWTATICMS 
MI-SITE BASINS - EXISTING COUDITIOIIS 

BASll ID 1 S101 S102 S140 Sl50 ---------.-.-----------*-------------------------------------- 
SUB-BASIY AREA(S4.NI.): 1 0..047 0.014 0.032 0.013 

SHEET FLOU: (1  
Naming-n Valw: 
Slope(ft / f t ) :  
Flow Length(ft): 

TRAVEL TIME Tl(hr1: -------.----.-----------. 
SHALLOU CMIC. FLOU:(2) 

Flow Length(ft): 
s lope(ft / f t ) :  
Average Velocity(fps1: 

TRAVEL TIHE Tl(hr): 

MAIM CHANNEL:(3) 
F L w  Lengthcft): 
Average Velocity(fps1: 

TRAVEL TIHE Tl(hr1: -----------------.---.--. 
TOTAL TRAVEL LEWGTH(FT) 
TOTAL TRAVEL TlNE(hr): - - - - - - - - - - - - - - - - - - - - - - - - .  

LAG TIME = 0.6 Tc (hr): 1 0.272 0.235 0.270 0.237 ---------..----------------------------------.---------------- 
NOTES: 
(1) Based on I4aming1s kinimatic solution(Scottsdale Hydrology Manual: Section 2.2) 
(2) Based on Figure B-l(Scottsdale Hydrology Manuel: Section 2.2) 
(3) Based on n o r m l  depth conputations for  various channels 



DEL UEBB PROPERTY 
ROUTING PARAMETERS - NORMAL DEPTH STORAGE 
NMIN = 5 nrw 

NSTPS = ((L)/(v*NMIN))(~ MIN/60 SEC) 
UHERE: NSTPS = NUMBER OF TIME STEPS 

L = REACH LENGTH ( f t )  
V = AVERAGE VELOCITY (fps) 
NMIN = NO. OF MINUTES IN EACH TIME STEP 

ROUTE SLOPE REACH BOT. UlOTH OVERBANK AVE. I NSTPS 
I D  ( f t / f t )  LENGTH(ft) OF CHAN.(FT) UIOTHS(ft) VEL.(fps) ( 

..................................................................................... 
R2O 0.017 2050 60 50 (L 50 8.5 ( 0.8 
R25 0.017 3550 60 50 8 50 8.5 1 1.4 

R2L 0.017 3850 20 40 8 40 7.5 1 1.7 
R30 0.018 2250 20 40 8 40 7.9 ( 0.9 
R48 0.023 8400 12 40 & 40 9.0 1 3.1 

R5 1 0.015 3050 20 40 & 40 7.0 1 1.5 
R54 0.016 6150 60 50 8 50 8.0 ( 1.7 
R70 0.017 6850 20 40 8 40 7.9 1 2.9 
R5R 0.018 1470 12 4 0 8 4 0  7.7 1 0.6 
R5L 0.018 1750 12 4 0 8 4 0  7.7 ( 0.8 
R8O 0.018 2320 12 4 0 & 4 0  7.7 ) 1.0 
R90 0.018 3510 12 4 0 8 4 0  7.7 1 1.5 
R94 0.018 1950 12 40 8 40 7.7 ( 0.8 

R l O O  0.018 1320 12 4 0 8 4 0  7.7 1 0.6 
RlO2 0.018 1580 12 4 0 8 4 0  7.7 1 0.7 __.___._._____..__-~-~-..-~~----~-~~~-~.--~~~~-----~------.-------------------------- 



OEL WEBB PROPERTY 
CURVE NUMBER COMPUTATIONS - POST OEVELOPMENT SERVICES 

PERCENTAGE OF SOIL UNIT IN SUB-BASIN 
Watershed Condi t ion Assuned : POOR 

BASIN I 0  I UNIT 6 UNIT 96 UNIT 33 UNITS 61, 1 WEIGHTED 1 1  I TOTAL I 
I 63,93,72 1 CURVE ((PERCENTEST. O.U. PERCENT I PERCENT 1 
I (CN.63) (CN.77) (CM.85) (CN.88) 1 NUMBER ) I  URBAN PERACRE IMPERVIOUS (lMPERVlWS I 

- - - ------ . -- . - . - . - . - ----* .- . - . . . . . . - . - . . . . . . . . . .~ -.--.-.-.-.---.---.-.-.-----..-.--.-----.-.--- 
ON-SITE SUB-BASINS I I 

A I 60 40 I 8 0 1 1  100 3 35 1 35 1 
0 I 10 90 I 8 4 1 1  100 3 35 1 35 1 
C I 95 5 I 7 7 1 1  100 3 35 1 

too rill loo  3 
35 1 

0 I I 35 I 
100 8 5 1 1  100 3 

35 I 
E I I 35 1 35 1 
F I  l oo  I a s 1 1  too 3 

3 
35 1 

100 8 5 1 1  too 
35 1 

G I 
100 

I 
8 5 1 1  100 3 

35 I 35 1 
H I  I 35 1 35 I 
1 I 100 I 8 5 1 1  100 3 35 I 35 I 
J I 100 I 8 5 1 1  100 3 35 I 35 1 

3 K I  5 95 I 35 I 35 1 8 5 1 1  100 

L I  95 5 I 7 7 1 1  100 3 35 1 35 1 
M I  90 10 I 7 8 1 1  100 3 35 1 35 1 

3 N I  100 I 35 1 35 1 8 5 I I  100 
3 0 1  50 50 I 35 1 35 1 81 1 1  100 

P I  95 5 I 77 I I 100 3 35 I 35 1 
Q I  100 I 85 1 1  100 3 35 1 35 1 
R l  100 I 7 7 1 1  100 3 35 1 35 1 
s l  100 I 7 7 1 1  100 3 35 1 35 1 
T I  100 I 7711 100 3 3 1 35 1 
U I  95 5 I 7711 100 3 35 1 35 1 

con I 100 I 8 5 I I  100 50 1 50 I .___...._._._._.___-~.~.~-~**---~.~.~......~.~.~.~.~.~.....---~.~.~.~.-...---...-.-.-.---.-.-.-.-.-.-..-..-...-.-.-..-.-. 
GOLF CWRSE RETENTION REQUIREMENTS 

Assuning : 40% NAOS 8 60% turf 
AMC I f  AHC I 1  AMC 111 AHC I11  

llBll SOIL llC1l SOIL 'lB1l SOIL l'B1l SOIL I I I 1 '  I 
(CN=77) (CN=85) (CN=85) (CN=91) I 

---.-.--- I .-.--.-.----.------.--..-.---..---.-.------- I I 1 I .-.-------.I1 --.---.*--------.-.-.-...---. I ..-------.. I 
I 

SCCl I 22 18 33 z7 1 85 1 1  I I 
SGC2 I 22 18 33 Z7 t as ' 1 1  I I 
SGC3 I 22 18 33 t7 I 85 1 1  I I 
SGC4 1 22 18 33 27 1 as 1 1  I I 
SGCS I 22 18 33 z7 1 85 1 1  I 1 
SGC6 I 22 18 33 z7 1 85 1 1  I I ...................................................... --------.--.--.-..--.-.-----.----------------- 



OEL UEBB PROPERTY - TRAVEL t lnE CWUTATIOWS 
OW-SITE BASINS - POST DEVELOPMENT COWOITICMS 

BASIN I 0  -----.--------.---------- 
SUB-BASIN AREA(SP.NI.): 
RETENTIW VOLUME (ac-f t) 
AVE. DRAIN RATE(CFS) (4) .------------------------ 

L A C l l * r = 0 . 6 T c ( h r ) :  1 0.297 0.307 0.309 0 . 2 1  0.293 0.336 0.297 b.318 0.318 0.313 0.301 0.303 0.286 0.305 0.318 _-_-_----_-_----_-_-.-----------.---------------------------------------------.---------------------------------------------------------------------------------- 
NOTES: 
(1) Based on Naming's k i n i m t i c  solution(Scottsdele Hydrology Manual: Section 2.2) 
(2) Based on Figure B-l(Scottsda1e Hydrology Manual: Section 2.2) 
(3) Based on normal depth coaputations f o r  various channels 
( 4 )  WIMI DRAIN TIME = 36 HR 

SHEET FLOU: (I) 
naming-n Value: 
S lope<f t / f t ) :  
Flow Length(ft1: 

TRAVEL TIME Tlchr): ----.-------------------- 
SHALLOU COWC. FLOU:(2) 

f low Lengthtf t ) :  
Slope(f t / f t ) :  
Average Velocity<fps): 

TRAVEL TIME Tl(hr) :  ____----..-----..-------- 
MAIN CHANNEL:(3) 

f l o u  Length(ft): 
AverageVelocity(fps): 

TRAVEL TIWE Tlchr): . . . . . . . . . . . . . . . . . . . . . . . . .  
TOTAL TRAVEL LENGTH(FT) 
TOTAL TRAVEL TIIIE(hr): __---------------------.- 

0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 -------------------.---------------------------------.----------------------.---------------------------------------------------------- 

300 300 300 300 300 300 300 300 300 300 300 300 300 300 . 300 
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

1.40 1.40 1.40 1.40 1.40 1.40 1-40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 
0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.060 .___-__-_-_________------------.------------------------------------------------------------------------------------------------------- 

600 850 900 150 500 1550 600 1100 1100 1000 700 750 350 800 1100 
4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 
0.04 0.06 0.06 0.01 0.03 0.11 0.04 0.08 0.08 0.07 0.05 0.05 0.02 0.06 0.08 

_ - . _ - _ - * - - _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

1000 1250 1300 550 900 1950 1000 1500 1500 1400 1100 1150 750 1200 1500 
0.495 0.512 0.515 0.463 0.488 0.560 0.495 0.529 0.529 0.522 0.501 0.505 0.477 0.508 0.529 _--_-_-__-_-_______--------------.------.------.---------.---------------------------------.------.----*---------.--------------------- 



DESERT RESERVE - TRAVEL TIME CWTATIONS 
ON-SITE BASINS - POST DEVELOP((EYT CWDITIONS 

BASIN ID I SL W l  9 2  SN 1 SNZ SO SP SO SR SS ST1 ST2 SU SCa4 SGCl ____-_.---_---------------.------------.-----------------.-*----------------------------------------------------------------------------------------------------- 

MAIN CHANNEL:(3) 
FLow Lengthtft): I 1100 800 1200 2150 100 1050 1000 100 1100 900 1050 1900 1400 100 300 
AverageVelocity(fps): 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 2.00 

TRAVEL TIME TlChr): 0.08 0.06 0.08 0.15 0.01 0.07 0.07 0.01 0.08 0.06 0.07 0.13 0.10 0.01 0.04 

SUB-BASIN AREA(SO.WI.): 
RETENTICM V O L W  (ac - f t )  
AVE. DRAIN RATECCFS) (4) --_------------.----.--.- 
SHEET FLO: (I ) 

Harming-n Value: 
S lope( f t / f t ) :  
Flou Lmgth( f t ) :  

TRAVEL T I M  T l thr ) :  -------------------.----- 
SHALLOU CONC. FLOU:(2) 

Flou Lengthtft): 
S lope( f t l f t1 :  
Average Velocity(fps): 

TRAVEL TIME Tlthr) :  

0.029 0.019 0.029 0.060 0.007 0.014 0.018 0.015 0.021 0.019 0.029 0.029 0.048 0.020 0.012 
2.1 1.4 2.1 5.5 0.7 1.2 1.3 1.4 1.5 1.3 2.0 2.0 3.5 2.8 0.9 
0.7 0.5 0.7 1.8 0.2 0.4 0.4 0.5 0.5 0.4 0.7 0.7 1.2 0.9 0.3 -_-__-__.__________--.-------------------------------*--------------------------------------------------------------------------------- 

0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.01 

100 100 100 100 100 100 100 100 100 100 100 100 100 100 200 
0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.393 0.321 __-_--_--____-_____~~-~--~.-~-~-------.-----~----------~--~~--~~--~-------------------------------------------.------------------------ 

300 300 300 300 300 300 300 100 300 300 300 300 300 100 300 
0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.01 

1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.00 
0.060 0.060 0.060 0.060 0.060 0.060 0.060 0.020 0.060 0.060 0.060 0.060 0.060 0.020 0.083 

LAGTI)IE=0.6Tc(hr):  1. 0.318 0.305 0.322 0.361 0.276 0.315 0.313 0.252 0.318 0.309 0.315 0.351 0.330 0.252 0.267 ___-_______-_-__-__-~----~.-------------~---.---~~~-.-~..~~---~--~~---~---~~~--~~-~-~~~-.~~-------------------.-------------------------------------------------- 
NOTES: 
(1) Based on Manning's k i n i ~ t i c  solution(Scottsdale Hydrology Manual: Section 2.2) 
(2) Based on Figure 8-l(Scottsda1e Hydrology Manual: Section 2.2) 
(3) Based on n o r m l  depth conputations f o r  various channels 
(4) MAXIHUH DRAIN TIME = 36 HR 

. . ----------------.-------- 
TOTAL TRAWL LENGTH(F1) 
TOTAL TRAVEL TIME(hr): 
- - -* - - - - - - - - - - -_-- - - - - . - -  

-_________________-~~- - - - - -~~~~- - - - - - -~- -~-~~- - - - -~-~- -~-~-~-~-~~~- - -~-~- - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1500 1200 1600 2550 500 1450 1400 300 1500 1300 1450 2300 1800 300 800 

0.529 0.508 0.536 0.602 0.460 0.526 0.522 0.420 0.529 0.515 0.526 0.585 0.550 0.420 0.446 -__________________~~-- -~~.~-~~- -~-~~- -~~~-~-~~-* -~-~~~-~- - -~-~~~~-- - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



DESERT RESERVE - TRAVEL TIME COMPUTATIONS 
ON-SITE BASINS - POST DEVELOP((ENT CCWITIONS 

BASIN ID 
* - - - - - - - - - - - - - - - . - - . - - - -  

SUB-BASIN AREA(SQ.II.): 
RETENTION V O L M  (ac- f t )  
AVE. DRAIN RATEtCFS) (4) -----------------------. 
SHEET FLOU:(l) 

Harming-n Value: 
Slope(ft / f t ) :  
Flw Lmgth(ft1: 

TRAVEL T I M  Tlthr): . . . . . . . . . . . . . . . . . . . . . . . .  
SHALLOU CONC. FLOU:(2) 

Flow Lengthcft): 
Slope(ft/ft): 
Average Vetocity(fps) 

TRAVEL TIME Tl(hr1: ------------.--------.-- 
WAIN CHANNEL:(3) 

Flou L w t h ( f t ) :  
Average Velocity(fps) 

TRAVEL TIME Tlthr): . . . . . . . . . . . . . . . . . . . . . . . .  
TOTAL TRAVEL LENGTH(FT) 
TOTAL TRAVEL 1 IMEChr): ---------------.-----.-- 
LAG TIM = 0.6 Tc (hr): 1 0.359 0.401 0.251 0.351 --.---------------_------------------.------------------------ 
NOTES: 
(1)  Based on Manning's kinimatic solution(Scottsdale Hydrology Manual: Section 2.2) 
(2) Based on Figure 8-l(Scottsda1e Hydrology Manual: Section 2.2) 
(3) Based on normal depth conputations f o r  v a r i w s  channels 
(4) MAXIM DRAIN TIME = M HR 



NUMERICAL BASIS FOR UNIFORM FLOW COMPUTATIONS 

EG. ( 1  1: (1 = 1.466 S ' RS' A SOURCE: (CHOW, 1959) 
N e 

EQ.  ( 2 ) :  Ne = .' A: (n.") IV* SOURCE: (FRENCH, 1985) 
. A 

EQ. (3): A =  Z A ,  

EQ. ( 4 ) :  0 = -A_ 
T w 

SOURCE: (CHOW, 1959) 

WHERE: 

Q = DISCHARGE (cfsl 

S = SLOPE OF HYDRAULIC GRADE LINE (ESTIMATED WITH BED SLOPE1 ( f t . i O  

R = HYDRAULIC RADIUS ( f t i  = AIWP 

A = FLOW AREA (ft ') 

A, = INCREMENTAL FLOW AREA ( f t2)  

WP = WETTED PERIMETER ( f t l  

D = HYDRAULIC DEPTH (ftl 

Ne = EQUIVALENT MANNING - n VALUE 

SOURCE: CHOW, OPEN CHANNEL HYDRAULICS, McGRAW HILL, NEW YC?,K. 1959 

SOURCE: FRENCH, OPEN-CHANNEL HYDRAULICS, McGRAW HILL, NEW YORK, 1985. 



Project 1 c U+CLU X ~ C L  

Project No. 44 -baa 1 
Sheet No. 1 of 3 
Calculated by T P U ~  D- 

UNIFORM FLOW COMPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME: RB12.SEC 

No. of Cross Section Polnts: 8 Bed Slope:0.01800 Max Elev: 15.5 
Bank Stations...... .... Left: 91.5 Right. ... : 108.5 Min Elev: 10.0 
Encroachment Stations..Left: 48.5 Right .... : 151.5 
Manning-n Values........~~~; 0 . 0 5 5  CHANNEL..: 0 . 0 3 5  ROB ..... : 0.055 
CROSS SECTZON POINTS: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

NOTES : 



UNIFORM FLOW 

Project 
Project No. 
Sheet No. 

n3--Ort--- Calculate y - 3  Da e ~ 1 9 3  
COMPUTATIONS 

/ 
# n c ~ , U C  clitCkhd - nu= ~n 

CROSS SECTION PARAMETERS: FILENAME: RB20.SEC 

No. of Cross Sectlon Points: 8 Bed Slope:0.01700 Max Elev: 15.5 
Bank Stations..........Left: 91.5 Right.. . .: 116.5 Min Elev: 10.0 
Encroachment Stations..Left: 48.5 Right .... : 159.5 
Manning-n Values........LOB: 0.055 CHANNEL..: 0.035 ROB.....: 0.055 
CROSS SECTION POINTS: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

COMPUTkO PARAMETERS: 
WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft) 

NOTES : 



Project 
Project No. 

UNIFORM FLOW COMPUTATIONS 

LOCA 0 0 

CROSS SECTION PARAMETERS: FILENAME : RB6 0. SEC 

No. of Cross Section Points: 8 Bed Slope:0.01700 Max Elev: 15.5 
Bank Stations... ....... Left: 101.5 Right .... : 166.5 Min Elev: 10.0 
Encroachment Stations..Left: 48.5 Right .... : 219.5 
Manning-n Values........LOB: 0.055 CHANNEL..: 0.035 ROB.....: 0.055 
CROSS SECTION POINTS: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

COMPUTED PARAMETERS: 
WSEL Q(cfs) V(fps) Fr No. ne ~ ( f t )  TW(ft) A(sf) WP(ft) 

NOTES : 



Project Tcrrou cf cl 
Prolect No. y 4  ~a l 
Sheet No. I 
Calculated by 

UNIFORM FLOW COMPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME: DR1L.SEC 

No. of Cross Section Points: 19 Bed Slope:0.01700 Max Elev: 2206.4 
Bank Stations. ......... Left: 1055.0 Right. ... : 1080.0 Min Elev: 2203.5 
Encroachment Stations..Left: 925.0 Right .... : 1145.0 
Manning-n Values........LOB: 0.045 CHANNEL..: 0.030 ROB.....: 0.045 
CROSS SECTION POINTS: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

NOTES : 



Project whu &A 
Sheet Project No. NO? 

calculate&gatF z/s3 
UNIFORM FLOW COMPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME: DR1R.SEC 

No. of Cross Section Points: 19 Bed Slope:0.01500 Max Elev: 2207.5 
Bank Stations...... .... Left: 1162.0 Right .... : 1185.0 Min Elev: 2203.3 
Encroachment Stations..Left: 1145.0 Right .... : 1255.0 
Manning-n Values........LOB: 0.045 CHANNEL..: 0.030 ROB. . . . . :  0.045 
CROSS SECTION POINTS: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

1) 2206.4 925.0 2) 2206.0 955.0 3) 2204.0 990.0 4) 2203.5 995.0 
5) 2203.5 1002.0 6) 2204.0 1005.0 7) 2204.9 1035.0 8) 2204.0 1050.0 
9) 2203.6 1055.0 10) 2203.6 1080.0 11) 2204.0 1100.0 12) 2204.4 1135.0 

13) 2204.6 1145.0 14) 2204.0 1158.0 15) 2203.3 1162.0 16) 2203.3 1185.0 
17) 2204.0 1210.0 18) 2206.0 1245.0 19) 2207.5 1255.0 

CoMf3E PGETL R t ( f p s )  Fr No. ne D(ft) Tw(ft) A(sf) wP(ft) 

2203 .bO 9.4 1.7 0.737 0.033 0.2 31.3 5.4 31.3 
2204.00 83.7 3.2 0.791 0.036 0.5 52.0 26.2 52.1 
2204.50 234.5 4.1 0.809 0.038 0.8 71.6 57.1 71.7 
2205.00 492.8 5.1 0.837 0.039 1.2 82.5 96.1 82.6 
2205.50 844.1 6.0 0.862 0.040 1.5 91.3 139.5 91.4 

- - 

NOTES: 



Pro j ecl 
--  

Project No. 
S h e e t  No. '5 of / 7  

UNIFORM FLOW 

LOCATION/DESCRIPTION: 

~ 5 1 ~  1 : 3;ueus;ek *Z n A 2 L  + I f i ~ L l w  
D 2 + a i t - ~ L o u h e (  a a s k l  

CROSS SECTION PARAMETERS: FILENAME : DR2L. SEC 

o. o Cross Sec ion oin s: 
Bank Stations... ....... Left: 1000.0 Right .... : 1020.0 Min Elev: 2189.0 
Encroachment Stations..Left: 970.0 Right .... : 1105.0 
Manning-n Values. ....... LOB: 0.045 CHANNEL..: 0.030 ROB.....: 0.045 
CROSS SECTION POINTS: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

1) 2191.1 970.0 2) 2190.0 995.0 3) 2189.0 1000.0 4) 2189.0 1020.0 
5) 2190.0 1022.0 6) 2191.4 1035.0 7) 2191.6 1060.0 8) 2191.0 1080.0 
9) 2190.0 1084.0 10) 2190.0 1086.0 11) 2190.6 1090.0 12) 2190.7 1105.0 

13) 2190.7 1150.0 14) 2190.0 1165.0 15) 2189.2 1170.0 16) 2189.2 1185.0 
17) 2190.0 1200.0 18) 2191.0 1225.0 

COMPUTED PARAMETERS: 
WSEL Q(cfs) V(fps) FrNo. ne D(ft) TW(ft) A(sf) WP(ft) 

NOTES : 

3 R l R t ; h +  ~ R I . L & +  Q t e t d  kc3 
1 1 8 9 0 0 0 

'b9.2 6 9 
218905 I2 38 SO 



Project T~WPCU,& 
Project No. 
Sheet No. 4 
Calculated by Dm 

UNIFORM FLOW COMPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME: DR2R.SEC 

No. of Cross Sectlon Polnts: 18 Bed Slope:0.01500 Max Elev: 2191.6 
Bank Stations..........Left: 1170.0 Right .... : 1185.0 Min Elev: 2189.2 
Encroachment Stations..Left: 1105.0 Right .... : 1225.0 
Manning-n Values........LOBi 0.045 CHANNEL..: 0.030 ROB.....: 0.045 
CROSS SECTION POINTS: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

0 
WSEL Q(cf s) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft) 

NOTES : 



Project 
Project No. 
Sheet No. 5 
Calculated by 3u,i 

UNIFORM FLOW COMPUTATIONS 

o 6 3 ~ a  mask 3B 
CROSS SECTION PARAMETERS: FILENAME: DR3L. SEC 

No. of Cross Sectlon Points: 16 Bed Slope:0.01700 Max Elev: 2141.9 
Bank Stations..........Left: 995.0 Right .... : 1005.0 Min Elev: 2138.5 
Encroachment Stations..Left: 890.0 Right. ... : 1120.0 
Mannina-n Values........LOB: 0.045 CHANNEL..: 0.030 ROB.....: 0.045 
CROSS SECTION POINTS: 
No. Elev. Sta: No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

NOTES : & L  Q R  T&\ fl%E 
213L.7 0 0 0 



Project T e ~ f i a u R f ~ ~  

UNIFORM FLOW COMPUTAT 

rroject No. 
Sheet No. 6 of 
- - II 
calculated b m -  Date 1-3-93 
NS 

CROSS SECTION PARAMETERS: FILENAME: DR3R.SEC 
- 

No. of Cross Section Points: 15 Bed Slope:0.01700 Max Elev: 2144.0 
Bank Stations.. ........ Left: 990.0 Right .... : 1010.0 Min Elev: 2136.7 
Encroachment Stations-.Left: 935.0 Right .... : 1115.0 
Manning-n Values.. ...... LOB: 0.045 CHANNEL..: 0.030 ROB.....: 0.045 
CROSS SECTION POINTS: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

COMPUTED PARAMETERS : 

NOTES : 



Project I, r d u c - f r .  
Project NO. 64-1 
Sheet No. f /2 

D v  
UNIFORM FLOW COMPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME : DR4 L . SEC 
No. of Cross Section Points: 20 Bed Slope:0,01800 Max Elev: 2264.0 
Bank Stations .......... Left: 965.0 Right .... : 1044.0 Min Elev: 2260.0 
Encroachment Stations..Left: 840.0 Right .... : 1200.0 
Manninu-n Values........LOB: 0.045 CHANNEL..: 0.030 ROB.....: 0.040 
CROSS SECTION POINTS: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

COMPUTED PARAMETERS: 
WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft) 

NOTES : 



Project 
project No. 
Sheet No. 8 Of* 
Calculated b m s p _  Da e yq3 

UNIFORM FLOW COMPUTATIONS 

CROSS SECTION PARAMETERS: 

- -  - 

FILENAME: DR4R.SEC 

No. of Cross Section Points: 20 Bed Slope:0.01600 Max Elev: 2264.0 
Bank Stations..........Left: 1272.0 Right .... : 1282.0 Min Elev: 2260.0 
Encroachment Stations..Left: 1200.0 Right .... : 1340.0 
Manning-n Values. ....... LOB: 0.045 CHANNEL..: 0.035 ROB.....: 0.045 
CROSS SECTION POINTS: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

1) 2263.6 840.0 2) 2262.0 8/0.0 3) 2262.0 880.0 4) 2264.0 885.6 
5) 2264.0 965.0 6) 2262.0 995.0 7) 2260.0 1000.0 8) 2260.0 1028.0 
9) 2262.0 1030.0 10) 2263.0 1044.0 11) 2262.1 1115.0 12) 2262.9 1200.0 

13) 2262.1 1230.0 14) 2260.0 1245.0 15) 2260.0 1250.0 16) 2261.0 1260.0 
17) 2260.0 1272.0 18) 2260.0 1282.0 19) 2262.0 1290.0 20) 2264.0 1340.0 

COMPUTED PARAMETERS: 
WSEL Q(cfs) V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft) 

2261.00 106.3 3.4 0.733 0.042 0.7 48.1 31.6 48.4 
2261.50 261.4 4.6 0.784 0.042 1.1 53.7 57.0 54.1 
2262.00 475.2 5.6 0.819 0.043 1.4 59.3 85.3 59.8 
2262.50 656.8 5.4 0.810 0.043 1.4 87.5 121.4 88.0 
2263.00 979.6 5.7 0.815 0.043 1.5 115.0 172.7 115.5 
2263.50 1502.2 6.4 0.838 0.044 1.8 127.5 233.4 128.0 
- 

NOTES : 



project xwwY;tFL 
Project No. 

UNIFORM FLOW COMPUTATIONS 

LOCATION/DESCRIPTION : 

sL 4 A  
CROSS SECTION PARAMETERS: FILENAME: DR5L.SEC 

No. of Cross Section Points: 19 Bed Slope:0.01800 Max Elev: 2237.1 
Bank Stations .......... Left: 1080.0 Right .... : 1110.0 Min Elev: 2235.0 
Encroachment Stations..Left: 875.0 Right .... : 1115.0 
Manning-n Values ........ LOB: 0.035 CHANNEL..: 0.030 ROB.....: 0.045 
CROSS SECTION POINTS: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No, Elev. Sfa. 

1) 223 I .  1 8/5.0 2) 223/.1 925.0 3) 2236.0 93b.O 4) 2235.4 940.6 
5) 2236.0 945.0 6) 2236.8 955.0 7) 2236.8 970.0 8) 2236.0 985.0 
9) 2235.4 995.0 10) 2235.4 1007.0 11) 2236.0 1008.0 12) 2236.6 1025.0 

13) 2236.7 1055.0 14) 2236.5 1080.0 15) 2236.0 1089.0 16) 2235.0 1092.0 
17) 2235.0 1105.0 18) 2236.0 1110.0 19) 2236.1 1115.0 

COMPUTED PARAMETERS: 
WSEL ~ ( c f s )  V(fps) Fr No. ne D(ft) TW(ft) A(sf) WP(ft) 

NOTES : 



UNIFORM FLOW COMPUTAT 

Project Te r ~ a u  
Project No. e+-oa~ I 
Sheet No. + t I t  
Calculate y 3h.m Date 2/97 

'IONS 

CROSS SECTION PARAMETERS: FILENAME: DR5R.SEC 

No. ot Cross Section Points: 10 Bed Slope:0.01600 Max Elev: 2236.1 
Bank Stations..........Left: 994.0 Right .... : 1003.0 Min Elev: 2234.6 
Encroachment Stations..Left: 925.0 Right .... : 1060.0 
Manning-n Values..-.....LOB: 0.045 CHANNEL..: 0.035 ROB.....: 0.050 
CROSS SECTION POINTS: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

COMPUTED PARAMETERS: 
WSEL ~ ( c f s )  ~ ( f p s )  Fr NO. ne ~ ( f t )  m(ft)  sf) wp(ft) 

NOTES : 



UN I FORM FLOW 

Project ' 
- 
/g wau hi  

Project No. 
Sheet No. // of /L 
Calculated by=cuZ Date 4/43 

COMPUTATIONS 

CROSS SECTION PARAMETERS: FILENAME: 30-38L.SEC 

No. of Cross Section Points: 20 Bed Slope:0.01700 Max Elev: 2180.6 
Bank Stations .......... Left: 966.0 Right .... : 990.0 Min Elev: 2178.0 
Encroachment Stations..Left: 940.0 Right .... : 1071.0 
Manning-n Values........LOB: 0.045 CHANNEL..: 0.035 ROB.....: 0.045 
CROSS SECTION POINTS: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

COMPUTED PARAMETERS: 
WSEL Q(cfs) V(fps) FrNo. ne D(ft) TW(ft) A(sf) WP(ft) 

NOTES : L (93 
2\7%.5 2'4 3 32 



UNIFORM FLOW 

project rrau t - k k  

Project No. 
Sheet No. / 2 of /z4,Q3 
Calculated by mi Date 

COMPUTATIONS 

a l e  - mask f 
CROSS SECTION PARAMETERS: FILENAME: 30-38R.SEC 

No. of Cross Section Points: 20 Bed Slope:0.01700 Max Elev: 2182.0 
Bank Stations..........Left: 1124.0 Right .... : 1158.0 Min Elev: 2178.2 
Encroachment Stations..Left: 1071.0 Right .... : 1311.0 
Manning-n Values........LOB: 0.045 CHANNEL..: 0.035 ROB.....: 0.045 
CROSS SECTION POINTS: 
No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. No. Elev. Sta. 

COMPUTED PARAMETERS: 
WSEL Q(cfs) V(fps) FrNo. ne D(ft) TW(ft) A ( s f )  WP (ft) 

- - 

NOTES : 



HEC-1 INPUT PAGE 10 

LINE 

RlO2 
ROUTE ClOO TO ClO2 
BOTTOM WIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

1 ELEV 10 
.055 .035 .055 1580 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK SlO2 
KM SUB-BASIN S102: ON-SITE 
BA .014 
LS 85 
UD .235 

KK C102 
KM COMBINE R102 & St02 
H C 2 

KK C103 
KM COMBINE C92 8 C1OZ:UASH 6 
HC 2 

KK S150 
KM SUB-BASIN S150: ON-SITE 
BA .020 
LS 86 
UD 

KK S140 
KM SUB-BASIN S140: ON-SITE 
BA .031 
LS 86 
UD 

KK S110 
KM SUB-BASIN 5110: ON-SITE 
BA .I09 
LS 83 
UD .345 

KK NULL 
HC 3 

KK S12O 
KM SUB-BASIN Sl2O: ON-SITE 
BA .052 
L S 85 
UD .302 



LINE 

HEC-1 INPUT PAGE 1 1  

1~ ....... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK St8 
KM SUB-BASIN S28: ON-SITE 
BA .081 
LS 83 
UD .294 

KK NULL 
HC 2 
zz 



SCHEMATIC DIAGRAM OF STREAM NETWORK 

1 NPUT 
LINE (V) ROUTING ( - - - > )  DIVERSION OR PUMP FLOU 

(.) CONNECTOR ( < - - - )  RETURN OF DIVERTED OR PUMPED FLOU NO. 



NULL............ 

NULL............ 



NULL...... 

NULL............ 

NULL............ 



325 NULL............ 

SlOO 
v 
v 

RlOO 

NULL.. . . . . . . . . . . . . . . . . . . . . . .  



432 NULL ............ 

("*) RUNOFF ALSO COMPUTED AT THIS LOCATION 



......................................... 
* * 

FLOOD HYDROGRAPH PACKAGE (HEC-1 )  
* SEPTEMBER 1 9 9 0  * 

VERSION 4.0 * 
* 
* RUN DATE 0 3 / 3 1 / 1 9 9 3  T IME 17:24:55 * 
* * 
......................................... 

DUP2E 
DEL WEBB PROPERTY - E X I S T I N G  CONDITIONS: 5 9 - Z N - 9 2  
2 YR - 6HR RAINFALL  EVENT 
HEC-1 HYPOTHETICAL D I S T R I B U T I O N  
LAG TIMES: travel time calculations 
CURVE NUMBERS: RANGE 76 TO 88 

VEGETATION: POOR CONDITION DESERT SHRUB 
S O I L  TYPES: A, 0 ,  C & 0 

DEPTH AREA REDUCTION FACTORS (PER NOAA HYDRO-40) 
AREA(SQM1) 9: 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH T IME DATA 
NMIN 5 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
I T I M E  0000 STARTING T IME 

NQ 3 0 0  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0 0 5 5  ENDING T I M E  
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL .08 HOURS 
TOTAL T I M E  BASE 2 4 . 9 2  HOURS 

ENGLISH U N I T S  
DRAINAGE AREA SQUARE M I L E S  
P R E C I P I T A T I O N  DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE- FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

MULTI -PLAN OPTION 

NPLAN 1 NUMBER OF PLANS 

M U L T I - R A T I O  OPTION 
RATIOS OF P R E C I P I T A T I O N  

1 .OO .99 . 9 8  .97 .96 

* U.S. ARMY CORPS OF ENGINEERS * 
HYDROLOGIC ENGINEERING CENTER 

6 0 9  SECOND STREET 
* DAVIS,  CALIFORNIA 9 5 6 1 6  * 

(916) 7 5 6 - 1 1 0 4  * 
* 



PEAK FLOU AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS 
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES 

TIME TO PEAK IN HOURS 

R A T I O S  APPLIED TO PRECIPITATION 
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 

1 .OO .99 .98 .97 .96 

HYDROGRAPH AT 
+ S14 .12 1 FLOW 104. 102. 100. 99. 98. 

TIME 3.25 3.25 3.25 3.25 3.25 

HYDROGRAPH AT 
+ S16 .04 , 1 FLOU 40. 40. 39. 38. 38. 

TIME 3.17 3.17 3.17 3.17 3.17 

HYDROGRAPH AT 
t S20 

ROUTED TO 
+ 

HYOROGRAPH AT 
+ S24 

4 COMBINED AT 
+ C24 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ DlVlR 

HYDROGRAPH AT 
+ RETlL 

DIVERSION TO 
+ DIV2L 

HYDROGRAPH AT 
+ DIVZR 

2 COMBINED AT 
+ C25 

ROUTED TO 
+ 

1.91 1 FLOW 634. 625. 616. 606. 602. 
TIME 3 . 9 2 .  3.92 3.92 3.92 3.92 

1.91 1 FLOW 633. 623. 613. 604. 599. 
TIME - 4.00 4.00 4.00 4.00 4.00 

** PEAK STAGES IN FEET ** 
1 STAGE 11.47 11.46 11.45 11.43 11.42 

TIME 4.00 4.00 4.00 ' 4.00 4.00 

.03 1 FLOW 8. 7. 7. 7. 7. 
TIME 3.42 3.42 3.42 3.42 3.42 

2.11 1 FLOW 647. 637. 627. 617. 613. 
TIME 4.00 4.00 4.00 4.00 4.00 

2.11 1 FLOW 340. 334. 328. 322. 319. 
TIME 4.00 4.00 4.00 4.00 4.00 

2.11 1 FLOW 306. 303. 299. 295. 294. 
TIME 4.00 4.00 4.00 4.00 4.00 

.DO 1 FLOW 340. 334. 328. 322. 319. 
TIME 4.00 4.00 4.00 4.00 4.00 

.OO 1 FLOW 189. 187. 184. 181. 180. 
TIME 4.00 4.00 4.00 4.00 4,OO 

.OD 1 FLOW 151. 148. 144. 141. 140. 
TlME 4.00 4.00 4.00 4.00 4.00 

2.11 1 FLOW 457. 451. 443. 437. 433. 
TIME 4.00 4.00 4.00 4.00 4.00 

2.11 1 FLOU 449. 442. 435. 427. 424. 
TIME 4.08 4.08 4.08 4.08 4.08 



HYDROGRAPH AT 
+ 

HYDROGRAPH A T  

HYDROCRAPH AT 
+ 

HYDROCRAPH AT 
+ 

5 COMBINED AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

2 COMBINED AT 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

S8 

S10 

S12 

S13 

C13 

DIV3L 

DIV3R 

RET2L 

R2L 

S26 

C26 

NULL 

S30 

R30 

** PEAK STAGES IN FEET ** 
1 STAGE 11.20 11.19 

TIME 4.08 4.08 

1 FLOW 30. 29. 
TIME 3.17 3.17 

1 FLOU 240. 236. 
TIME 3.33 3.33 

1 FLOW 33. 32. 
TIME 3.17 3.17 

1 FLOU 15. 15. 
TIME 3.42 3.42 

1 FLOW 487. 479. 
TIME 4.00 4.08 

1 FLOW 15. 14. 
TIME 4.00 4.08 

1 FLOW 472. 465. 
TIME 4.00 4.08 

1 FLOW 189. 187. 
TIME 4.00 4.00 

1 FLOW 187. 184. 
TIME 4.08 4.08 

** PEAK STAGES IN FEET '* 
1 STAGE 11.37 11.36 

TIME 4.08 4.08 

1 FLW 17. 17. 
TIME 3.50 3.50 

1 FLOW 193. 190. 
TIME 4.08 4.08 

1 FLOW 666. 656. 
TIME 4.08 4.08 

1 FLOW 244. 241. 
TIME 3.50 3.50 

1 FLOU 241. 237. 
TIME 3.58 3.58 

*' PEAK STAGES IN FEET ** 



1 STAGE 11.57 11.55 
TIME 3.58 3.58 

HYOROGRAPH AT 
+ S32 .07 1 FLOW 13. 13. 

TIME 3.42 3.42 

2 COMBINED AT 
+ C32 .49 1 FLOW 252. 248. 

T 1 ME 3.58 3.58 

HYDROGRAPH AT 
+ 540 1.60 1 FLOW 328. 322. 

TIME 4.17 4.17 

ROUTED TO 
+ R48 1.60 1 FLOW 318. 315. 

TIME 4.33 4.33 

** PEAK STAGES IN FEET ** 
1 STAGE 12.33 12.32 

TIME 4.33 4.33 

HYDROGRAPH AT 
+ S50 .53 1 FLOW 248. 244. 

TIME 3.58 3.58 

2 COMBINED AT 
+ C5 1 2.13 1 FLOW 428. 421. 

TIME 4.08 4.08 

ROUTED TO 
+ R5 1 2.13 1 FLOW 426. 420. 

T IME 4.17 4.08 

** PEAK STAGES IN FEET ** 
1 STAGE 12.33 12.31 

TIME 4.17 4.08 

HYDROGRAPH AT 
+ S54 .04 1 FLOW 11. 11. 

TIME 3.42 3.42 

3 COMBINED AT 
+ C54 2.67 1 FLOW 597. 588. 

TIME 3.75 3.75 

ROUTED TO 
+ R54 2.67 1 FLOW 590. 581. 

TIME 3.92 3.92 

** PEAK STAGES IN FEET ** 
1 STAGE 11.44 11.42 

TIME 3.92 3.92 

HYOROGRAPH AT 
+ S56 .17 1 FLOW 19. 18. 

TIME 3.67 3.67 

2 COMBINED AT 
+ C56 2.84 1 FLOW 604. 594. 

TIME 3.92 3.92 

2 COMBINED AT 
+ NULL 5.53 1 FLOW 1258. 1238. 

TIME 4.00 4.00 



HYDROGRAPH AT 
+ 1 FLOW 471. 463. 

TIME 4.08 4.08 

DIVERSION TO 
+ 1 FLOW 284. 280. 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ 1 FLOW 187. 183. 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ 1 FLOW 31. 31. 

TIME 3.17 3.17 

2 COMBINED AT 
+ 1 FLOW 189. 185. 

TIME 4.08 4.08 

ROUTED TO 
+ 1 FLOW 184. 180. 

TIME 4.25 4.25 

" PEAK STAGES IN FEET ** 
1 STAGE 11.36 11.34 

TIME 4.25 4.25 

HYOROGRAPH AT 
+ S62 

C62 

NULL 

RET4L 

S64 

C64 

DIVSL 

DIV5R 

R 5 R  

1 FLOW 56. 55. 
TIME 3.58 3.58 

2 COMBINED AT 
+ 1 FLOW 203. 199. 

TIME 4.25 4.25 

2 COMBINED AT 
+ 1 FLOW 1446. 1422. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ 1 FLOW 284. 280. 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ 1 FLOW 7. 7. 

TIME 3.33 3.33 

2 COMBINED AT 
& 1 FLOW 285. 281. 

TIME 4.08 4.08 

DIVERSION TO 
+ 1 FLOW 163. 161. 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ 1 FLOW 122. 119. 

TIME 4.08 4.08 

RWTED TO 
+ 1 FLOW 121. 119. 

TIME 4.08 4.08 

** PEAK STAGES IN FEET *' 



1 STAGE 11.41 11.39 11.37 11.36 11.35 
TIME 4.08 4.08 4.08 4.08 4.08 

HYDROGRAPH AT 
+ S66 

C66 

NULL 

RET5L 

R5L 

.12 1 FLOW 20. 19. 
TIME 3.33 3.33 

2 COMBINED AT 
+ .13 1 FLOW 125. 123. 

TIME 4.08 4.08 

2 COMBINED AT 
+ 7.70 1 FLOW 1570. 1543. 

T I M E  4.00 4.00 

HYDROGRAPH AT 
+ .OO 1 FLOW 163. 161. 

TIME 4.08 4.08 

RWTED TO 
+ .OO 1 FLOU 163. 161. 

TIME 4.08 4.08 

** PEAK STAGES IN FEET ** 
1 STAGE 11.68 11.67 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ $68 

C68 

NULL 

S80 

R80 

.06 1 FLOW 11. 11. 
TIME 3.25 3.25 

2 COMBINED AT 
+ .06 1 FLOW 164. 162. 

TIME 4.08 4.08 

2 COMBINED AT 
+ 7.75 1 FLOW 1732. 1704. 

TIME 4.00 4.08 

HYDROGRAPH AT 
+ .06 1 FLOW 31. 30. 

TIME 3.25 3.25 

RWTED TO 
+ .06 1 FLOU 18. 18. 

TIME 3.42 3.42 

** PEAK STAGES IN FEET " 
1 STAGE 10.44 10.43 

TIME 3.42 3.42 

HYDROGRAPH AT 
+ S82 

C82 

NULL 

S92 

.05 1 FLOU 17. 17. 
TIME 3.42 3.42 

2 COMBINED AT 
+ .ll 1 FLOV 36. 35. 

TIME 3.42 3.42 

2 COMBINED AT 
+ 7.86 1 FLOW 1744. 1715. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ .08 1 FLOV 32. 32. 

TIME 3.42 3.42 



HYDROGRAPH AT 
+ S90 .06 1 FLOW 38. 37. 

TIME 3.25 3.25 

ROUTED TO 
+ R9O .06 1 FLOU 27. 26. 

TIME 3.42 3.42 

** PEAK STAGES IN FEET ** 
1 STAGE 10.57 10.56 

TIME 3.42 3.42 

2 COMBINED AT 
+ C92 .15 1 FLOW 59. 58. 

TIME 3.42 3.42 

HYDROGRAPH AT 
+ S94 .13 1 FLOW 72. 71. 

TIME 3.25 3.25 

ROUTED TO 
+ R94 .13 1 FLOU 64. 63. 

TIME 3.33 3.33 

** PEAK STAGES IN FEET ** 
1 STAGE 10.96 10.95 

TIME 3.33 3.33 

HYDROGRAPH AT 
+ SlOO .15 1 FLOW 78. 76. 

TIME 3.25 3.25 

ROUTED TO 
+ R100 .15 1 FLOW 76. 74. 

TIME 3.33 3.33 

** PEAK STAGES IN FEET ** 
1 STAGE 11.06 11.05 

TIME 3.33 3.33 

HYDROGRAPH AT 
+ S101 .05 1 FLOU 19. 18. 

TIME 3.33 3.33 

3 COMBINEO AT 
+ ClOO .33 1 FLOV 159. 156. 

TIME 3.33 3.33 

ROUTED TO 
+ R102 .33 1 FLOW 153. 150. 

TIME 3.42 3.42 

** PEAK STAGES IN FEET ** 
1 STAGE 11.62 11.60 

TIME 3.42 3.42 

HYDROGRAPH AT 
+ S102 .01 1 FLOW 6. 6. 

TIME 3.33 3.33 

2 COMBINED AT 
+ C102 .34 1 FLOW 159. 155. 

TIME 3.42 3.42 

2 COMBINEO AT 



C103 .49 1 FLOW 218. 213. 208. 203. 201. 
TIME 3.42 3.42 3.42 3.42 3.42 

HYDROGRAPH A T  
+ S150 .02 1 FLW 20. 19. 19. 18. 18. 

TIME 3.08 3.08 3.08 3.08 3.08 

HYDROGRAPH AT 
+ 

HYDROGRAPH AT 
+ 

3 COMBINED AT 
+ 

HYDROGRAPH AT 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

S140 .03 1 FLOU 
TIME 

S l lO .11 1 FLOW 
TIME 

NULL .16 1 FLOW 
TIME 

S120 -05 1 FLOW 
TIME 

S28 -08 1 FLOW 
TIME 

NULL .13 1 FLOW 
TIME 

**' NORMAL END OF HEC-I *** 



- "  - - - - - -  - - 

* * 
* FLOOD HYDROGRAPH PACKAGE (HEC-1 )  * 
* SEPTEMBER 1990 * 
t VERSION 4.0 t 

* 
* RUN DATE 0 3 / 3 1 / 1 9 9 3  TIME 17 :24 :55  * 
* * 
......................................... 

....................................... 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER 
* 6 0 9  SECOND STREET 
* DAVIS,  CALIFORNIA ' 9 5 6 1 6  
* ( 9 1 6 )  7 5 6 - 1 1 0 4  t 

* * 
....................................... 

X X X X X X X X X  XXXXX X 

X X X  X X XX 

X X X  X X 
XXXXXXX xxxx X X X X X X  X 

X X X  X X 

X X X  X X X 
X X X X X X X X X  X X X X X  X X X  

T H I S  PROGRAM REPLACES A L L  PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 731, HECIGS, HECIDB, AND HEClKU. 

THE D E F I N I T I O N S  OF VARIABLES -RT IMP-  AND - R T I D R -  HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE D E F I N I T I O N  OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVIS IONS DATED 2 8  SEP 81 .  T H I S  I S  THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ T IME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT I N F I L T R A T I O N  
K INEMATIC WAVE: NEW F I N I T E  DIFFERENCE ALGORITHM 



HEC-1 INPUT PAGE 1 

L I N E  

DUPZE 
DEL UEBB PROPERTY - EXISTING CONDITIONS: 5 9 - Z N - 9 2  
2 YR - 6HR RAINFALL EVENT 
HEC-1 HYPOTHETICAL DISTRIBUTION 
LAG TIMES: travel time ca l cu l a t i ons  
CURVE NUMBERS: RANGE 7 6  TO 8 8  

VEGETATION: POOR CONDITION DESERT SHRUB 
SOIL  TYPES: A, 8, C & D 

DEPTH AREA REDUCTION FACTORS (PER NOAA HYDRO-LO) 
AREA(SQM1) % 

I D  -----------.---.----- 
*DIAGRAM 
I T  5 3 0 0  
1 0  5 0 
JR PREC 1 .000  0 . 9 9  0.980 0 . 9 7 0  0.965 

KK S14  
KM SUB-BASIN S14: O F F - S I T E  
P H 0 . 3 9  . 7 1  1.14 1 .27  1.36 1 .53  
BA . I 1 9  
L S 8 7  29.  
UD .18 

KK S 1 6  
KM SUB-BASIN S l 6 :  OFF-S ITE 
BA .044 
L S 8 6  32 .  
UD - 1 4 7  

KK S20  
KM SUB-BASIN S2O: OFF-S ITE 
BA 1 .91  
L S 8 7  30 .  
UD .841  

R2O 
R W T E  S2O THRU $ 2 4  

BOTTOH WIDTH OF MAIN CHANNEL = 6O1:(TYPICAL) 
DEPTH OF M A I N  CHANNEL = 2.5 ' : (TYPICAL) 
OVERBANKS = 501:(TYPICAL) 
1 ELEV 1 0  

.05S - 0 3 5  .OSS 2 0 5 0  . 0 1 7  
48.5 51.5 101.5 1 0 4  1 6 4  166.5 216.5 219.5 
15.5 12.5 12.5 1 0  1 0  12.5 12 .5  15.5 



HEC-1 INPUT PAGE 2 

LINE 

S24 
SUB-BASIN S24: ON-SITE 
.034 

80 
.297 

C24 
COMBINE S14, S16, SZO/RZO, & S24 
4 

DIVlR 
DIVERT #l:OIVlR - FLOW IN MAlN CHANNEL: WASH 1 
DIVIL 

0. 9. 132. 458. 1140. 2174. 3491. 
0. 0. 48. 223. 647. 1330. 2208. 

RETlL 
RETRIEVE DIVIL 
DIVlL 

D I V2R 
DIVERT #2:DIV2R - FLOW IN MAIN CHANNEL: WASH 1 
DIV2L 

0. 8. 50. 188. 370. 697. 1376. 
0. 8. 38. 119. 203. 361. 613. 

C25 
COMBINE DIVlR & DIV2R 

2 

R25 
ROUTE C25 THRU S13 
BOTTOM WIDTH OF MAIN CHANNEL = 601:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.51:(TYPICAL) 
OVERBANKS = 501:(TYPICAL) 
1 ELEV 10 

.055 .035 .055 3550 .017 
48.5 51.5 101.5 104 164 166.5 216.5 
15.5 12.5 12.5 10 10 12.5 12.5 

S8 
SUB-BASIN S8: OFF-SITE 
.031 

85 26. 
.I10 

S10 
SUB-BASIN S10: OFF-SITE 
.368 

87 19. 
.252 



HEC-1 INPUT PAGE 3 

... 9......10 ID.. 

S12 
SUB-BASIN S12: OFF-SITE 
.034 

85 32. 
-127  

S13 
SUB-BASIN S13: ON-SITE 
.034 

8 7  
.324 

C13 
COMBINE S8, S10, S12, S13, & R2S: WASH 1 

5 

D I V3R 
DIVERT #3:DIV2R - FLOW I N  MAlN CHANNEL: WASH 1 

DlV2L - WASH 10 
DIV3L 

0. 315. 550. 875. 1280. 1975. 
0. 0.1 20. 65. 110. 380. 

RET2L 
RETRIEVE DIV2L 

0 I V2L 

R2L 
ROUTE DIV2L THRU S26 

BOTTOM UlDTH OF MAlN CHANNEL = 201:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

2 ELEV 10 
.055 .035 .055 3850 .017 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S26 
SUB-BASIN S26: ON-SITE 
. I 1 9  

7 7  
.343 

C26 
COMBINE R2L & S26: UASH 1A 

2 

NULL 
2 



HEC-1 INPUT 

LINE ID... 

S30 
SUB-BASIN S30: OFF-SITE 
.42 

88 38. 
.452 

R30 
ROUTE S30 THRU S32: WASH 2A 
BOTTOn UIDTH OF MAIN CHANNEL = 201:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
1 ELEV 10 

.055 .035 .055 2250 -018 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S32 
SUB-BASIN S32: ON-SITE 
. 0 74 

78 
.287 

C32 
COMBINE S30/R30 & S32: WASH 2A 

2 

S40 
SUB-BASIN S40: OFF-SITE 
1.60 

84 15. 
-985 

R48 
BOTTOM UIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL t 2.5':(TYPICAL) 
OVERBANKS = 40' :(TYPICAL) 
2 ELEV 10 

.055 .035 .055 8400 .023 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

550 
SUB-BASIN S50: OFF-SITE 
.53 

86 35. 
.535 

C5 1 
COMBINE R48/S40 8 S50: UASH 2 

2 

PAGE 4 

.... 9......10 



HEC-1 INPUT 

LINE ID.. . 

R5 1 
ROUTE C51 THRU BASIN 54: WASH 2 

BOTTOM UIOTH OF MAIN CHANNEL = 201:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 40f:(TYPICAL) 

2 ELEV 10 
.055 .035 .055 3050 .015 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S54 
SUB-BASIN S54: ON-SITE 
-044 

8 1 
.291 

C54 
COMBINE S54, C51, C32: WASH 2 

3 

R54 
ROUTE C54 THRU BASIN 56: WASH 2 

BOTTOM WIDTH OF MAIN CHANNEL = 601:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 5Of:(TYP1CAL) 

2 ELEV 10 
.055 .035 -055 4150 .016 
48.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S56 
SUB-BASIN S56: ON-SITE 
. I71  

76 
.427 

C56 
COMBINE S56 8 R54: UASH 2 

2 

NULL 
2 

S60 
SUB-BASIN S60: OFF-SITE 
1.81 

87 16. 
.933 

PAGE 5 

.. 9......10 



HEC-1 INPUT PACE 6 

LINE 

DIV4R 
DIVERT 4: DIV4R-> WASH 3 8 OIV4L-> WASH 4 

DIV4L 
0. 294. 633. 1081. 1186. 2008. 
0. 188. 372. 606. 530. 1028. 

S 70 
SUB-BASIN S70: OFF-SITE 
.029 

85 40. 
-120 

C70 
COMBINE DIV4R 8 S70: WASH 3 

2 

R70 
ROUTE C70 THRU S62 

BOTTOM WIDTH OF MAIN CHANNEL = 20f:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

3 ELEV 10 
.055 .035 .055 6850 .017 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S62 
SUB-BASIN S62: ON-SITE 
. I93 

85 
.458 

C62 
COMBINE S62 8 C70: UASH 3 

2 

NULL 
2 

RET4L 
RETRIEVE DIV4L: UASH 4 

DIV4L 

S64 
SUB-BASIN S64: ON-SITE 
.017 

84 
.224 



HEC-1 INPUT PAGE 7 

LINE 

C64 
COMBINE DIV4L & S64: UASH 4 

2 

DIV5R 
DIVERT 5: DIV5R - >  WASH 4A: DIV5L MAIN CHANNEL OF WASH 4 

DIV5L 
0. 11. 71. 204. 665. 1556. 3038. 
0. 0. 24. 128. 329. 762. 1656. 

RSR 
ROUTE DIV5R THRU S66: WASH 4A 

BOTTOM WIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5I:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

1 ELEV 10 
.055 .035 .055 1470 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S66 
SUB-BASIN S66: ON-SITE 
.I15 

77 
.230 

C66 
COMBINE S66 & R5R: UASH 4A 

2 

NULL 
2 

RETSL 
RETRIEVE DIV5L: MAIN CHANNEL WASH 4 

DIV5L 

RSL 
ROUTE DIVSL THRU S68: UASH 4 

BOTTOM UIDTH OF MAIN CHANNEL = 12I:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

1 €LEV 10 
.055 .035 .055 1750 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S68 
SUB-BASIN S68: ON-SITE 
.056 

76 
. I28 



H E C - I  INPUT PAGE 8 

L I N E  

KK C 6 8  
KM COMBINE S68  8 R5L:  WASH 4 
HC 2 

KK NULL 
HC 2 

KK 5 8 0  
KM SUB-BASIN S80: OFF-S ITE 
BA . 0 5 8  
L S 8 5  
UD . I 6 6  

R 8 0  
R W T E  S80  THRU S82: 

BOTTOM WIDTH OF MAlN CHANNEL = 12 ' : (TYPICAL)  

DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 401 : (TYPICAL)  

1 ELEV 1 0  
,055  .035  .055  3 5 9 0  . 0 1 8  
48.5 51.5 9 1  .5  9 4  1 0 6  108.5 148.5 151.5 

15.5 12.5 12.5 1 0  1 0  12.5 12.5 15.5 

KK $ 8 2  
KM SUB-BASIN S82: ON-SITE 
BA .052  
L S 8 4  
UD . 3 1 6  

KK C82  
KM COMBINE 5 8 2  8 R80: 
HC 2 

KK NULL 
HC 2 

KK S 9 2  
KM SUB-BASIN S92: ON-SITE 
BA .083  
L S  8 5  
UD .283  

KK S9O 
KM SUB-BASIN S9D: OFF-S ITE 
BA .063  
L S  8 6  
UD . I 5 2  

KK R9O 
KM R W T E  S90  THRU S92  
KM BOTTOM WIDTH OF MAIN CHANNEL = 121 : (TYPICAL)  
KM DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
KM OVERBANKS = 401:(TYPICAL) 
RS 2 €LEV 1 0  



HEC-1 INPUT PAGE 9 

LINE ID... 

C92 
COMBINE S92 & R9O: 

2 

S94 
SUB-BASIN S94: OFF-SITE 
. I 3 2  

8 6  
. I 8 6  

R94 
ROUTE S94 TO C100 

BOTTOM UIDTH OF MAIN CHANNEL = 121:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.51:(TYPICAL) 
OVERBANKS = 40' :(TYPICAL) 

1 ELEV 10 
.055 .035 .055 1950 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SlOO 
SUB-BASIN S100: OFF-SITE 
. I 4 8  

8 6  
. I 9 6  

RlOO 
ROUTE SlOO TO ClOO 

BOTTOn UIDTH OF MAIN CHANNEL = lE1:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2,5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

1 ELEV 10 
,055 .035 .055 1320 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SUB-BASIN S101: ON-SITE 
.047 

85 
.272 

ClOO 
CWBINE R94, R100 & Sf01 

3 



APPENDIX B - HEC-1 MODEL: 
EXISTING CONDITIONS 



............................... 

* * 
FLOOD HYDROGRAPH PACKAGE (HEC-1)  * 

* SEPTEMBER 1990 * 
* VERSION 4 . 0  * 
* * 

RUN DATE 0 3 / 3 1 / 1 9 9 3  T IME 17 :23 :21  * 
* * 
......................................... 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

....................................... 
* 

U.S. ARMY CORPS OF ENGINEERS * 
HYDROLOGIC ENGINEERING CENTER 

* 6 0 9  SECOND STREET * 
* DAVIS,  CALIFORNIA 9 5 6 1 6  
* ( 9 1 6 )  7 5 6 - 1 1 0 4  t 

* 8 

....................................... 

T H I S  PROGRAM REPLACES A L L  PREVIOUS VERSIONS OF HEC-1 KNOUN AS HEC1 (JAN 73), HEClGS, HECIDB, AND HECIKU. 

THE D E F l N l T l O N S  OF VARIABLES -RT IMP-  AND -RT IOR-  HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE D E F I N I T I O N  OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVIS IONS DATED 2 8  SEP 8 1 .  T H I S  I S  THE FORTRAN77 VERSION 
NEU OPTIONS: DAMBREAK OUTFLOU SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:URITE STAGE FREQUENCY, 
DSS:READ T IME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMP1 l N F l L T R A T I O N  
K INEMATIC UAVE: NEW F I N I T E  DIFFERENCE ALGORITHM 



HEC-1 INPUT PAGE 1 

LINE 

ID OUP 1 OE 
ID DEL WEBB PROPERTY - EXISTING CONDITIONS: 59-ZN-92 
ID 10 YR - 6HR RAINFALL EVENT 
ID HEC-1 HYPOTHETICAL DISTRIBUTION 
ID LAG TIMES: t r a v e l  t ime ca lcu la t ions  

ID CURVE NUMBERS: RANGE 76 TO 88 
ID VEGETATION: POOR CONDITION DESERT SHRUB 
ID SOIL TYPES: A, 8, C & D 
ID DEPTH AREA REDUCTION FACTORS (PER NOAA HYDRO-40) 
I 0  AREA(SQM1) % 

ID . . . . . . . . . . . . . . . . . . . . .  
*DIAGRAM 
IT  5 300 
10 5 0 
JR PREC 1.000 0.99 0.980 0.970 0.965 

KK S14 
KM SUB-BASIN S14: OFF-SITE 
PH 0.56 1.02 1.65 1.87 2.01 2.29 
BA . I19 
LS 87  29. 
UD .18 

KK Sf6 
KM SUB-BASIN S16: OFF-SITE 
BA .044 
LS 86 32. 
UD . I47 

KK S2O 
KM SUB-BASIN S2O: OFF-SITE 
BA 1.91 
LS 87 30. 
UD .841 

R20 
ROUTE S2O THRU S24 
BOTTOM UlDTH OF MAIN CHANNEL = 601:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 50' :(TYPICAL) 

1 ELEV 10 
.055 .035 .055 2050 .017 
68.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 



HEC-1 INPUT 

LINE ID.. 

S24 
SUB-BASIN S24: ON-SITE 
.034 

80 
.297 

C24 
COMBINE S14, S 1 6 ,  S2O/R2O, & S24 

4 

DIV1R 
DIVERT #l:DIVlR - FLOW I N  M A I N  CHANNEL: WASH 1 

DIVIL 
0. 9. 132. 458. 1140. 2174. 3491. 
0. 0. 48. 223. 647. 1330. 2208. 

RETlL 
RETRIEVE DIV1L 

DIVlL 

DIV2R 
DIVERT #2:DIVZR - FLOW IN MAIN CHANNEL: WASH 1 

DIV2L 
0. 8. 50. 188. 370. 697. 1376. 
0. 8. 38. 119. 203. 361. 613. 

C2S 
COMBINE DIVlR & DIVZR 

2 

R25 
ROUTE C25 THRU S13 

BOTTOM WIDTH OF MAIN CHANNEL = 60f:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.51:(TYPICAL) 
OVERBANKS = 501:(TYPICAL) 

1 ELEV 10 
.055 .035 .055 3550 .017 
48.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 1 2 .  12.5 15.5 

S8 
SUB-BASIN S8: OFF-SITE 
.D31 

85 26. 
.I10 

S10 
SUB-BASIN S10: OFF-SITE 
.368 

87 19. 
.252 

PAGE 2 

. . l o  



HEC-1 INPUT PAGE 3 

LINE 

S12 
SUB-BASIN S12: OFF-SITE 
.034 

85 32. 
. I 2 7  

S13 
SUB-BASIN S13: ON-SITE 
.034 

8 7  
.324 

C13 
COMBINE S8, S10, S12, S13, & R25: WASH 1 

5 

DIV3R 
DIVERT #3:DIV2R - FLOW I N  MAIN CHANNEL: WASH 1 

DIV2L - WASH 1B 
DIV3L 

0. 315. 550. 875. 1280. 1975. 
0. 0.1 20. 65. 110. 380. 

RETZL 
RETRIEVE DlV2L 

DIV2L 

R2L 
ROUTE DIV2L THRU S26 

BOTTOM WIDTH OF MAIN CHANNEL = 201:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPlCAL) 

2 ELEV 10 
.055 .035 .055 3850 .017 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 

15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S26 
SUB-BASIN S26: ON-SITE 
. I19  

TI 
.343 

C26 
COMBINE RZL & S26: MASH 1A 

2 

NULL 
2 



HEC-1 INPUT PAGE 4 

LINE ID... 

S30 
SUB-BASIN S30: OFF-SITE 
-42 

88 38. 
-452 

R30 
ROUTE S30 THRU S32: WASH 2A 
BOTTOM WIDTH OF MAIN CHANNEL = 2O1:(TYP1CAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
1 £LEV 10 

.055 .035 .055 2250 .018 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 

15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S32 
SUB-BASIN S32: ON-SITE 
.074 

78 
.287 

C32 
COMBINE S30/R30 & S32: WASH 2A 

2 

S40 
SUB-BASIN S40: OFF-SITE 
1.60 

84 15. 
.985 

R48 
BOTTOM WIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
2 ELEV 10 

.055 .035 .055 8400 .023 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 

15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S50 
SUB-BASIN S50: OFF-SITE 
.53 

86 35. 
.535 

C5 1 
COMBINE R48/S40 & SSO: WASH 2 

2 



HEC-1 INPUT PAGE 5 

LINE 

R5 1 
ROUTE C51 THRU BASIN 54: WASH 2 
BOTTOM WIDTH OF MAIN CHANNEL = 20t:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
2 ELEV 10 

.055 .035 .055 3050 .015 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S54 
SUB-BASIN S54: ON-SITE 
.044 

8 1 
.291 

C54 
COMBINE 554, C51, C32: UASH 2 

3 

R54 
ROUTE C54 THRU BASIN 56: UASH 2 
BOTTOM WIDTH OF MAIN CHANNEL = 60t:(TYPICAL) 
DEPTH OF MAlN CHANNEL = 2.5I:(TYPICAL) 
OVERBANKS = 501:(TYPICAL) 
2 ELEV 10 

.055 .035 .055 4150 .016 
48.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S56 
SUB-BASIN S56: ON-SITE 
.I71 

76 
.427 

C56 
COMBINE S56 & R54: UASH 2 

2 

NULL 
2 

S60 
SUB-BASIN S60: OFF-SITE 
1.81 

87 16. 
.933 



HEC-I INPUT PAGE 6 

LINE 

KK DIV4R 
KM DIVERT 4: DIVLR-> WASH 3 & DIV4L-> WASH 4 
DT DIV4L 
D I 0. 294. 633. 1081. 1186. 2008. 
DQ 0. 188. 372. 606. 530. 1028. 

KK S70 
KM SUB-BASIN S70: OFF-SITE 
BA .O29 
L S 85 40. 
UD .I20 

KK C70 
KM COMBINE DIV4R & S70: UASH 3 
H C 2 

R 70 
ROUTE C70 THRU S62 
BOTTOM WIDTH OF MAIN CHANNEL = 2D1:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
3 ELEV 10 

.055 .035 .055 6850 .017 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK S62 
KM SUB-BASIN S62: ON-SITE 
BA .I93 
LS 85 
UD .458 

KK C62 
KM COMBINE S62 & C70: UASH 3 
HC 2 

KK NULL 
HC 2 

KK RET4L 
KM RETRIEVE DIV4L: WASH 4 
DR DIV4L 

KK S64 
KM SUB-BASIN S64: ON-SITE 
BA .017 
LS 84 
UD .224 



HEC-1 INPUT 

LINE 

KK C64 
KM COMBINE DIV4L 8 S64: MASH 4 
HC 2 

KK DIVSR 
Kt4 DIVERT 5: OIV5R - >  UASH 4A: DIVSL MAIN CHANNEL OF WASH 4 
DT DlVSL 
0 1 0. 11. 71. 204. 665. 1556. 3038. 
OP 0. 0. 24. 128. 329. 762. 1656. 

R5R 
RWTE OIVSR THRU S66: UASH 4A 

BOTTOM UIDTH OF MAIN CHANNEL = 12' :(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.Sf:(TYPICAL) 
OVERBANKS = 40f:(TYPICAL) 

1 €LEV 10 

.055 .035 .055 1470 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK S66 
KM SUB-BASIN S66: ON-SITE 
BA .I15 
L S 77 
UD .230 

KK C66 
Kt4 COMBINE 566 & R5R: UASH 4A 
HC 2 

KK NULL 
H C 2 

KK RETSL 
KM RETRIEVE DIVSL: MAIN CHANNEL UASH 4 
DR DIV5L 

R5L 
ROUTE DIVSL THRU S68: MASH 4 

BOTTOn WIDTH OF MAIN CHANNEL = Itf :(TYPICAL) 
DEPTH OF MIN CHANNEL = 2.S1:(TYP1CAL) 
OVERBANKS 40' :(TYPICAL) 

1 ELEV 10 
.055 .035 .055 1750 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK S68 
KJ4 SUB-BASIN S68: ON-SITE 
BA .056 
LS 76 
UO . I28  

PAGE 7 
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HEC-1 INPUT PAGE 8 

LINE 

C68 
COMBINE S68 & R5L: WASH 4 

2 

NULL 
2 

S80 
SUB-BASIN 580: OFF-SITE 
.058 

85 
.I66 

R8O 
ROUTE S8O THRU S82: 

BOTTOn WIDTH OF MAIN CHANNEL = 12':(TYPICAL) 

DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 40':(TYPICAL) 
1 ELEV 10 

.055 .035 .055 3590 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

582 
SUB-BASIN S82: ON-SITE 
.052 

84 
.316 

NULL 
2 

S92 
SUB-BASIN S92: ON-SITE 
.083 

85 
.283 

S90 
SUB-BASIN S9O: OFF-SITE 
.063 

86 
.I52 

R90 
ROUTE S9O THRU S92 
BOTTOn WIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 4O1:(TYP1CAL) 
2 ELEV 10 



HEC-1 INPUT 

LINE 

C92 
COMBINE 592 8 R9O: 

2 

594 
SUB-BASIN S94: OFF-SITE 
.I32 

86 
'.I86 

R94 
ROUTE S94 TO ClOO 
BOTTOW UIDTH OF MAIN CHANNEL = 121:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.51:(TYPICAL) 
OVERBANKS = 40': (TYPICAL) 
1 ELEV 10 

.055 .035 .055 1950 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SlOO 
SUB-BASIN 5100: OFF-SITE 
.I48 

86 
.I96 

RlOO 
ROUTE SlOO TO C100 
BOTTOM UIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
1 ELEV 10 

.055 .035 .055 1320 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SlOl 
SUB-BASIN SlOl: ON-SITE 
.047 

85 
.2n 

ClOO 
CmBlNE R94, RlOO B SlOl 

3 

PAGE 9 
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HEC-1 INPUT PAGE 10 

LlNE ID.. 

R102 
ROUTE ClOO TO ClO2 
BOTTffl UlDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MA I N  CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 40f:(TYPICAL) 
1 ELEV 10 

.055 .035 .055 1580 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

St02 
SUB-BASIN S102: ON-SITE 
-014 

85 
.235 

S150 
SUB-BASIN S150: ON-SITE 
.020 

86 

S140 
SUB-BASIN 5140: ON-SITE 
.031 

86 

S110 
SUB-BASIN SllO: ON-SITE 
.lo9 

83 
.345 

NULL 
3 

St20 
SUB-BASIN S12O: ON-SITE 
.052 

85 
,302 



L I N E  

HEC-I INPUT PACE 11 

KK NULL 

HC 2 
zz 



SCHEMATIC DIAGRAM OF STREAM NETWORK 

I N P U T  
L I N E  ( V )  R O U T I N G  ( - - - > )  D I V E R S I O N  OR PUMP FLOU 

NO. (.) CONNECTOR ( < - - - )  RETURN OF D I V E R T E D  OR PUMPED FLOU 

< . - - - - - -  D I V l L  

RET 1  L 



C 2 6 . . . . . . . . . . . .  

N U L L . . . . . . . .  .... 

SSG 

................... CSG..... 
v 
v 

RSG 

HULL............ 



C 7 0 . . . . . . . . . . . .  
v 
v 

R 7 0  

S 6 2  

C 6 2 . . . . . . . . . - . .  

NULL. . . . . . . . . . . .  

<;...... D I V 4 L  

R E T 4 L  

564 

.. C 6 4 . . . . . . . . . .  

----.. -> D I V S L  

D I V S R  
v 
v 

R5R 

S 6 6  

........... C 6 6 .  

NULL. . . . . . . . . . . .  

<.--..-- D l V 5 L  

RETSL 
v 
v 

R 5 L  
. . 

S 6 8  

C68...........- 

NULL... . . . . . . . . .  

S 8 0  
v 
v 

R 8 0  

S 8 2  



............ 322 C82 

. . 
325 NULL.. . . . . . . . . . .  

327 S92 

S90 
v 
v 

R9O 

............ C92 

594 
v 
v 

R94 

5100 
v 
v 

R100 

S101 

CIOO........................ 
v 
v 

Rl 02 

S102 

.......... C102.. 

Cl03............ 

SlSO 

5140 

S110 

NULL.. . . . . . . . . . . . . . - . - . . . . - .  

Sl20 

S28 



432 NULL. .  .......... 

(***I RUNOFF ALSO C W P U T E D  AT T H I S  LOCATION 



FLMX) HYDROGRAPH PACKAGE (HEC-1)  
SEPTEMBER 1 9 9 0  

VERSION 4 . 0  I 

RUN DATE 0 3 / 3 1 / 1 9 9 3  TIME 17 :23 :21  
* * 

DUP 1 OE 
DEL UEBB PROPERTY - EXIST ING CONDITIONS: 5 9 - Z N - 9 2  
1O.YR - 6HR RAINFALL EVENT 
HEC-1 HYPOTHETICAL D ISTRIBUTION 
LAG TIMES: t r a v e l  t ime c a l c u l a t i o n s  
CURVE NUMBERS: RANGE 7 6  TO 88 

VEGETATION: POOR CONDITION DESERT SHRUB 

SOIL  TYPES: A, 8, C & D 
DEPTH AREA REDUCTION FACTORS (PER NOAA HYDRO-40) 
AREACSQMI) % 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
1 PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 5 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
I T I M E  0 0 0 0  STARTING TIME 

NO 3 0 0  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0 0 5 5  ENDING TIME 
ICENT 19 CENTURY MARK 

COnPUTATION INTERVAL .08  HOURS 
TOTAL T IME BASE 24.92 HOURS 

ENGLISH U N I T S  
DRAINAGE AREA SQUARE M I L E S  
PREClP ITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
F L W  CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

MULTI-PLAN OPTION 
NPLAN 1 NUMBER OF PLANS 

MULTI -RATIO OPTION 
RATIOS OF PRECIP ITATION 

1.00 .99 .98  .97 . 9 6  

* U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

* 6 0 9  SECOND STREET 
DAVIS,  CALIFORNIA 9 5 6 1 6  

I ( 9 1 6 )  7 5 6 - 1 1 0 4  



PEAK FLW AN0 STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOnIC COMPUTATIONS 
FLWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES 

TIME TO PEAK IN HOURS 

RATIOS APPLIED TO PRECIPITATION 
OPERAT 1 ON STATION AREA PLAN ' RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 

1 .OO .99 .98 .97 .96 

HYDROGRAPH AT 
+ S14 .12 1 FLOW 180. 177. 175. 172. 171. 

TIME 3.25 3.25 3.25 3.25 3.25 

HYDROGRAPH AT 
+ 516 .04 1 FLW 70. 69. 68. 67. 67. 

TIME 3.17 3.17 3.17 3.17 3.17 

HYOROGRAPH AT 
+ S20 1.91 1 FLW 1105. 1090. 1074. 1059. 1051. 

TIME 3.92 3.92 3.92 3.92 3.92 

ROUTE0 TO 
+ R2O 1.91 1 FLOU 1102. 1087. 1071. 1056. 1049. 

TIME 4.00 4.00 4.00 4.00 4.00 

** PEAK STAGES IN FEET ** 
1 STAGE 12.06 12.04 12.02 12.00 12.00 

T IME 4.00 4.00 4.00 4.00 4.00 

HYDROGRAPH AT 
+ S24 .03 1 FLOW 20. 20. 19. 19. 19. 

TIME 3.42 3.42 3.42 3.42 3.42 

4 COMBINED AT 
+ C24 2.11 1 FLW 1130. 1114. 1098. 1082. 1074. 

T lME 4.00 4.00 4.00 4.00 4.00 

DIVERSION TO 
+ DIVlL 2.11 1 FLW 641. 631. 621. 611. 606. 

TIME 4.00 4.00 4.00 4.00 4.00 

HYOROGRAPH AT 
+ OIVIR 2.11 1 FLW 489. 483. 477. 471. 468. 

TIME 4.00 4.00 4.00 4.00 4.00 

HYOROGRAPH AT 
. RETlL .OO 1 f L W  641. 631. 621. 611. 606. 

TIME 4.00 4.00 4.00 4.00 4.00 

DIVERSION TO 
+ 0 I V2L .OO 1 FLW 334. 329. 324. 319. 317. 

TIME 4.00 4.00 4.00 4.00 4.00 

HYDROGRAPH AT 
+ OlV2R .OO 1 FLW 307. 302. 297. 292. 289. 

TIME 4.00 4.00 4.00 4.00 4.00 

2 COMBINED AT 
+ C25 2.11 1 FLW 796. 785. 774. 763. 757. 

TIME 4.00 4.00 4.00 4.00 4.00 

ROUTED TO 
+ R25 2.11 1 FLW 786. 775. 764. 754. 748. 

TIME 4.08 4.08 4.08 4.08 4.08 



'* PEAK STAGES I N  FEET " 
1 STAGE 11.68 11.66 

T 1ME 4.08 4.08 

HYDROGRAPH A T  
+ .03 1 FLOW 53. 53. 

TIME 3.17 3.17 

HYOROGRAPH A T  
+ .37 1 FLOW 437. 431. 

TIME 3.33 3.33 

HYOROGRAPH AT 
+ .03 1 FLOU 57. 57. 

TIME 3.17 3.17 

HYOROGRAPH A T  
+ .03 1 FLOU 31. 30. 

TIME 3.42 3.42 

2.57 1 FLOU 868. 856. 
TIME 4.00 4.00 

2.57 1 FLOW 64. 62. 
TIME 4.00 4.00 

HYOROGRAPH A T  
+ 2.57 1 FLOW 804. 793. 

TIME 4.00 4.00 

HYOROGRAPH AT 
+ .OO 1 FLOU 334. 329. 

TIME 4.00 4.00 

.OO 1 FLW 331. 327. 
TIME 4.08 4.08 

** PEAK STAGES I N  FEET " 
1 STAGE 11.93 11.92 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ S26 

C26 

NULL 

S30 

R3O 

.12 1 FLW 51. SO. 
TIME 3.50 3.50 

.12 1 FLW 349. 343. 
TIME 4.00 4.00 

2 COMBINED AT 
+ 2.69 1 FLW 1153. 1137. 

TIME 4.00 4.00 

HYOROGRAPH AT 
L 

RWTED TO 
t .42 1 FLW 405. 399. 

TIME 3.58 3.58 

** PEAK STAGES IN FEET ** 



1 STAGE 12.14 12.12 
TIME 3.58 3.58 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
C32 .49 1 FLW 434. 428. 

TIME 3.58 3.58 

HYDROGRAPH AT 
+ S40 1.60 1 FLOU 640. 629. 

TIME 4.08 4.08 

R48 1.60 1 FLOW 585. 575. 
TIME 4.50 4.50 

** PEAK STAGES IN FEET " 
1 STAGE 12.95 12.94 

TIME 4.50 4 .50  

HYDROGRAPH AT 
+ SSO .53 1 FLOU 426. 420. 

TIME 3.58 3.58 

2 COMBINED AT 
+ C5 1 2.13 1 FLW 723. 715. 

TIME 3.75 3.75 

ROUTED TO 
+ R51 2.13 1 FLOV 705. 696. 

TIME 4.00 4.00 

** PEAK STAGES IN FEET ** 
1 STAGE 12.93 12.92 

TIME 4.00 4.00 

HYDROGRAPH AT 

3 COMBINED AT 
+ C54 2.67 1 FLCU 1010. 996. 

TIME 3.75 3.75 

ROUTED TO 
+ R54 2.67 1 FLW 1003. 989. 

TIME 3.83 3.83 

" PEAK STAGES IN FEET " 
1 STAGE 11.98 11.96 

TIME 3.83 3.83 

HYDROGRAPH AT 
+ S56 .17 1 FLCU 59. 58. 

TIME 3.58 3.58 

2 COMBINED AT 
+ 

2 COMBINED AT 
NULL 5.53 1 FLCU 2180. 2150. 

TIME 3.92 3.92 



HYDROGRAPH AT 
+ 1.81 1 FLOW 875. 862. 

TIME 4.08 4.08 

DIVERSION TO 
+ 1.81 1 FLOW 499. 492. 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ 1.81 1 FLOU 377. 370. 

TIME 4.08 4.08 

HYDROGRAPH AT 
.03 1 FLOW 53. 53. 

TIME 3.17 3.17 

2 COMBINED AT 
+ 1.84 1 FLOU 380. 373. 

TIME 4.08 4.08 

ROUTED TO 
+ 1.84 1 FLOW 374. 368. 

TIME 4.17 4.25 

'* PEAK STAGES I N  FEET " 
1 STAGE 12.08 12.06 

TIME 4.17 4.25 

HYDROGRAPH AT 
+ S62 

C62 

NULL 

RET4L 

S 6 4  

C6C 

D I V S L  

OIVSR 

RSR 

.19 1 F L W  122. 120. 
TIME 3.58 3.58 

2 COMBINED AT 
+ 2.03 1 F L W  420. 413. 

TIME 4.17 4.17 

2 COMBINED AT 
+ 7.56 1 F L W  2568. 2531. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ .OO 1 F L W  499. 492. 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ .02 1 FLOU 15. 15. 

TIME 3.33 3.33 

2 COMBINED AT 
+ .02 1 FLOU 501. 494. 

T lME 4.08 4.08 

DIVERSION TO 
+ .02 1 FLOU 257. 254. 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ .02 1 FLGU 243. 239. 

TIME 4.08 4.08 

ROUTED TO 
t .02 1 FLOU 243. 239. 

TIME 4.08 4.08 

** PEAK STAGES I N  FEET ** 



1 STAGE 12.13 12.11 
TIME 4.08 4.08 

HYDROGRAPH AT 
+ S66 

C66 

NULL 

RET5L 

R5L 

.12 1 FLOW 62. 61. 
TIME 3.33 3.33 

2 COMBINED AT 
+ .13 1 FLOW 253. 249. 

TIME 4.08 4.08 

2 COMBINED AT 
+ 7.70 1 FLOW 2820. 2779. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ .OO . 1 FLOU 257. 254. 

TIME 4.08 4.08 

ROUTED TO 
+ .OO 1 FLOU 257. 254. 

TIME 4.08 4.08 

** PEAK STAGES IN FEET " 
1 STAGE 12.20 12.19 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ S68 

C68 

NULL 

S80 

R8O 

2 COMBINED AT 
+ .06 1 FLOW 261. 258. 

TIME 4.08 4.08 

2 COMBINED AT 
+ 7.75 1 FLW 3078. 3034. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ .06 1 FLOW 66. 65. 

TIME 3.25 3.25 

ROUTED TO 
.06 1 FLW 46. 45. 

TIME 3.42 3.42 

** PEAK STAGES IN FEET '* 
I STAGE 10.78 1 o . n  

TIME 3.42 3.42 

HYDROGRAPH AT 
4. S82 

C82 

NULL 

S92 

-05 1 FLW 39. 38. 
TIME 3.42 3.42 

.ll 1 FLW 85. 84. 
TIME 3.42 3.42 

2 COMBINED AT 
+ 7.86 1 FLW 3101. 3057. 

TIME 4.00 4.00 

HYOROGRAPH AT 
+ .08 1 FLW 71. 69. 

TIME 3.33 3.33 



HYDROGRAPH AT 
+ 590 .06 1 F L W  78. 77. 

T I M E  3.25 3.25 

ROUTED TO 
+ R90 .06 1 FLOW 64. 62. 

T I M E  3.33 3.33 

** PEAK STAGES I N  FEET " 
1 STAGE 10.96 10.94 

T IME 3.33 3.33 

2 COMBINED AT 
+ C92 .15 1 FLOU 134. 132. 

T I M E  3.33 3.33 

HYDROGRAPH AT 
+ S94 .13 1 FLOU 153. 150. 

T I M E  3.25 3.25 

ROUTED TO 
+ R94 .13 1 F L W  142. 140. 

T I M E  3.33 3.33 

** PEAK STAGES I N  FEET " 
1 STAGE 11.55 11.53 

T l M E  3.33 3.33 

.15 1 F L W  166. 163. 
T l M E  3.25 3.25 

RWTEO TO 
+ R100 .15 1 FLOU 160. 157. 

T I ~ E  3.33 3.33 

" PEAK STAGES I N  FEET ** 
1 STAGE 11.66 11.65 

T 1 n E  3.33 3.33 

HYDROGRAPH AT 
+ S 1 0 1  .05 1 F L W  41. 41. 

TIME 3.33 3.33 

ROUTED TO 
+ RlO2 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.47 12.45 

TIHE 3.42 3.42 

HYDROGRAPH A T  
+ S102 .01 1 F L W  13. 13. 

T I M  3.33 3.33 

.34 1 F L W  329. 324. 
T I M E  3.42 3.42 

2 COMBINED AT 



HYDROGRAPH AT 
+ 

HYOROCRAPH A T  
+ 

HYOROCRAPH AT 
+ 

3 COMBINED A T  
+ 

HYOROGRAPH A T  
+ 

HYDROGRAPH AT 
+ 

C 1 0 3  . 4 9  1 FLOW 
T I M E  

S 1 5 0  . 0 2  1 FLGU 
T l M E  

S l 4 O  . 0 3  1 FLOW 
T l M E  

S t 1 0  .ll 1 FLOW 
T I M E  

N U L L  i 1 6  1 FLOW 
T I M E  

S l 2 0  - 0 5  1 FLOW 
T l M E  

S 2 8  . 0 8  1 FLOW 
T l M E  

N U L L  . 1 3  1 FLOW 
T I M E  

"' NORMAL END OF H E C - I  "* 



******t***tt*.t*ttttt*ttt*t*trt**tt*t***t 

* FLOOO HYDROGRAPH PACKAGE ( H E C - 1 )  
~t SEPTEMBER 1 9 9 0  * 

VERSION 4.0  t 

t t 

RUN DATE 0 3 / 3 1 / 1 9 9 3  T I M E  17:24:02 
t t 

***t*t.********.*t**ttttt*ttt*t*.**tt**** 

X  X  XXXXXXX XXXXX X  
X  X X  X  X  XX 

X  X X  X  X  
XXXXXXX XXXX X  XXXXX X  

X  X X  X  X  
X  X X  X  X  X  
X  X  XXXXXXX XXXXX X X X  

U.S. ARMY CORPS OF ENGINEERS * 

HYDROLOGIC ENGINEERING CENTER 
t 6 0 9  SECOND STREET 

D A V I S ,  C A L I F O R N I A  9 5 6 1 6  
* ( 9 1 6 )  7 5 6 - 1 1 0 4  
t 

T H I S  PROGRAM REPLACES A L L  PREVIOUS VERSIONS OF H E C - 1  K N W N  AS H E C l  ( J A N  n), HEClGS,  HECIDB,  AND HEClKU.  

THE D E F I N I T I O N S  OF V A R I A B L E S  - R T I M P -  AND - R T I O R -  HAVE CHANGED FROM THOSE USED U I T H  THE 1 9 n - S T Y L E  I N P U T  STRUCTURE. 
THE D E F I N I T I O N  OF -AMSKK- ON RM-CARD UAS CHANGED U l T H  R E V I S I O N S  DATED 28 SEP 81. T H I S  I S  THE F O R T R A N T I  VERSION 
NEU OPTIONS: DAMBREAK W T F L O U  SUBMERGENCE , S I N G L E  EVENT DAMAGE CALCULATION,  DSS:URITE STAGE FREQUENCY, 
DSS:READ T I M E  S E R I E S  AT D E S I R E D  CALCULATION I N T E R V A L  LOSS RATE:GREEN AN0 AMP1 I N F I L T R A T I O N  
K I N E M A T I C  WAVE: NEW F I N I T E  D I F F E R E N C E  ALGORITHM 



HEC-1 INPUT 

LINE 

DUP25E 
DEL UEBB PROPERTY - EXISTING CONDITIONS: 59-ZN-92 
25 YR - 6HR RAINFALL EVENT 
HEC-1 HYPOTHETICAL DISTRIBUTION 
LAG TIMES: travel time calculations . 
CURVE NUMBERS: RANGE 76 TO 88 

VEGETATION: POOR CONDITION DESERT SHRUB 
SOIL TYPES: A, B, C & 0 

DEPTH AREA REDUCTION FACTORS (PER NOAA HYDRO-40) 
AREA(SQMl) % 

ID ---.-.---.--.....---- 
'0 IAGRAM 

I T  5 300 
10 5 0 
JR PREC 1.000 0.99 0.980 0.970 0.965 

KK S1C 
KM SUB-BASIN S14: OFF-SITE 
P H 0.65 1.18 1.90 2.17 2.34 2.68 
BA . I19  
LS 87 29. 
UD .18 

KK S16 
KM SUB-BASIN S16: OFF-SITE 
BA .044 
LS 8 6  32. 
UD . I 4 7  

KK S2O 
KM SUB-BASIN SZO: OFF-SITE 
BA 1.91 
LS 87 30. 
UD .841 

R2O 
ROUTE S2O THRU S24 

BOTTOn UlDTH OF MAIN CHANNEL = 601:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 50f:(TYPICAL) 

1 ELEV 10 
.055 .035 .055 2050 .017 
48.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 



HEC-I INPUT 

LINE 

KK 524 
KH SUB-BASIN S24: ON-SITE 
BA .034 
L S 80 
UD .297 

KK C24 
KH COMBINE 514, S16, S2O/R2O, 8 S24 
HC 4 

KK DIVlR 
KM DIVERT #l:DIVlR - FLOW IN MAIN CHANNEL: UASH 1 
DT DIVlL 
D I 0. 9. 132. 458. 1140. 2174. 3491. 
DO 0. 0. 48. 223. 647. 1330. 2208. 

KK RETlL 
KH RETRIEVE DIVIL 
OR DIVlL 

KK DIVZR 
KM DIVERT #2:DIV2R - FLOW IN MAIN CHANNEL: WASH 1 
DT DIVZL 
D I 0. 8. 50. 188. 370. 697. 1376. 
DQ 0. 8. 38. 119. 203. 361. 613. 

R25 
ROUTE C25 THRU S13 

BOTTOM UIDTH OF MAIN CHANNEL = 60f:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5f:(TYPICAL) 
OVERBANKS = 501:(TYPICAL) 

1 ELEV 10 
.055 .035 -055 3550 .017 
48.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK 58 
KM SUB-BASIN 58: OFF-SITE 
BA .031 
LS 85 26. 
UO .I10 

KK S10 
KH SUB-BASIN S10: OFF-SITE 
BA .368 
LS 87 19. 
UO .252 

PAGE 2 

9......10 



HEC-1 INPUT 

LINE ID. ...... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK S f2  
KM SUB-BASIN 512: OFF-SITE 
BA .034 
LS 85 32. 
UD . I 2 7  

KK S13 
KM SUB-BASIN S13: ON-SITE 
BA .034 
LS 87 
UD .324 

KK C13 
KM COMBINE S8, S10, S12, S13, & R25: UASH 1 
HC 5 

KK DIV3R 
KM DIVERT #3:0IVZR - FLOW IN  MAlN CHANNEL: WASH 1 
KM OlV2L - WASH l B  
DT DIV3L 
D I 0. 315. 550. 875. 1280. 1975. 
DP 0. 0.1 20. 65. 110. 380. 

KK RET2L 
KM RETRIEVE DlV2L 
DR DIV2L 

R2L 
ROUTE DIV2L THRU S26 

BOTTOM WIDTH OF MAlN CHANNEL = 2O1:(TYP1CAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYP1CAL) 
OVERBANKS = 4O1:(TYP1CAL) 

2 ELEV 10 
.055 .035 .055 3850 .017 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK S26 
KM SUB-BASIN 526: ON-SITE 
BA . I19  
LS 77 
UD .343 

KK C26 
KM COnElNE R2L & S26: UASH 1A 
HC 2 

KK NULL 
HC 2 



HEC-1 INPUT PACE 4 

LINE I D  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

S30 
SUB-BASIN 530: OFF-SITE 

.42 
88 38. 

.452 

R30 
ROUTE 530 THRU 532: UASH 2A 

BOTTOM UIDTH OF MAIN CHANNEL = 20f:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

1 ELEV 10 
.055 .035 .055 2250 .018 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

532 
SUB-BASIN S32: ON-SITE 
.074 

78 
.287 

C32 
COMBINE S30/R30 8 S32: UASH 2A 

540 
SUB-BASIN S40: OFF-SITE 
1.60 

84 15. 
.985 

R48 
BOTTOM UlDTH OF MAlN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAlN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

2 ELEV 10 
.055 .035 .055 8400 .023 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S50 
SUB-BASIN S50: OFF-SITE 

.53 
8 6  35. 

.535 

(51 
COnBlNE R48lS40 & SSO: UASH 2 

2 



HEC-1 INPUT PAGE 5 

.... 8 ....... 9 ...... 10 LINE ID... 

R5 1 
ROUTE C51 THRU BASIN 54: UASH 2 

BOTTOM UIDTH OF MAIN CHANNEL = 20t:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYP1CAL) 

2 ELEV 10 
.055 .035 .055 3050 .015 
48.5 51.5 91.5 94 114 116.5 156.5 
15.5 12.5 12.5 10 10 12.5 12.5 

554 
SUB-BASIN S54: ON-SITE 
.044 

81 
.291 

C54 
COMBINE S54, C51, C32: UASH 2 

3 

R54 
ROUTE C54 THRU BASIN 56: UASH 2 

BOTTOM UIDTH OF MAIN CHANNEL = 601:(TYPICAL) 
DEPTH OF MAIN CHANNEL 2 2.S1:(TYPICAL) 
OVERBANKS = 50' :(TYPICAL) 

2 €LEV 10 
.055 .035 .055 4150 .016 
48.5 51.5 101.5 104 164 166.5 216.5 
15.5 12.5 12.5 10 10 12.5 12.5 

556 
SUB-BASIN 556: ON-SITE ' 
. I71  

76 
.427 

C56 
COnBlNE S56 & R54: UASH 2 

2 

NULL 
2 

560 
SUB-BASIN S60: OFF-SITE 
1.81 

8 7  16. 
.933 



HEC-1 INPUT 

LINE 

DlV4R 
DIVERT 4: DIV4R-> UASH 3 B DIV4L-> UASH 4 

DIV4L 
0. 294. 633. 1081. 1186. 2008. 
0. 188. 372. 606. 530. 1028. 

S 70 
SUB-BASIN S70: OFF-SITE 
.029 

85 40. 
-120 

C 70 
COMBINE DIVLR 8 S70: UASH 3 

2 

R 70 
ROUTE C70 THRU 562 

80TTOM WIDTH OF MAIN CHANNEL = 201:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

3 ELEV 10 
.055 .035 .055 6850 .017 
48.5 51 .5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S62 
SUB-BASIN S62: ON-SITE 
. I 9 3  

85 
.458 

C62 
COMBINE S62 8 C70: UASH 3 

2 

NULL 
2 

RET4L 
RETRIEVE DIV4L: UASH 4 

DlVGL 

S64 
SUB-BASIN 564: ON-SITE 
.017 

84 
.ZZC 



HEC-1 INPUT 

LINE 

C64 
COMBINE DlV4L 8 564: UASH 4 

2 

DIVSR 
DIVERT 5: OIV5R ->  UASH 4A: DIVSL MAlN CHANNEL OF UASH 4 

DlVSL 
0. 11. 71. 204. 665. 1556. 3038. 
0. 0. 24. 128. 329. 762. 1656. 

R5R 
ROUTE OIV5R THRU S66: UASH 4A 

BOTTOn UIDTH OF MAlN CHANNEL = 12':(TYPICAL) 
DEPTH OF M A I N  CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 4O1:(TYPICAL) 

1 €LEV 10 
.055 .035 .055 1470 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S66 
SUB-BASIN S66: ON-SITE 
.I15 

77 
.230 

C66 
COnBINE S66 8 R5R: UASH 4A 

2 

NULL 
2 

RETSL 
RETRIEVE DIVSL: MAIN CHANNEL UASH 4 

DIV5L 

R5L 
ROUTE DIVSL THRU 568: UASH 4 

BOTTOM UIDTH OF MAlN CHANNEL = 12':(TYPICAL) 
DEPTH OF W I N  CHANNEL = 2.51:(TYPICAL) 
OVERBANKS = 40' : (TYPI CALI 

1 ELEV 10 
.055 .035 .055 1750 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S6a 
SUB-BASIN S68: ON-SITE 
.056 

76 
. I28 



HEC-1 INPUT 

LINE ID... 

C68 
COHBINE 568 & R5L: WASH C 

2 

NULL 
2 

S80 
SUB-BASIN S80: OFF-SITE 
.058 

85 
' . I66 

R80 
RWTE S80 THRU S82: 

BOTTOM UIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = &O1:(TYPICAL) 

1 ELEV 10 
.055 .035 .055 3590 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

582 
SUB-BASIN S82: ON-SITE 
.052 

84 
.316 

C82 
COMBINE S82 8 R80: 

2 

NULL 
2 

S92 
SUB-BASIN S92: ON-SITE 
.083 

85 
.283 

590 
SUB-BASIN S9O: OFF-SITE 
.063 

86 
.I52 

R9O 
RWTE S9O THRU S92 

BOTTOM UIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
OEPTH OF MAIN CHANNEL = 2.51:(TYPICAL) 
OVERBANKS = 40' :(TYPICAL) 

2 €LEV 10 



HEC-1 INPUT 

LINE 

C92 
COMBINE 592 & R9O: 

2 

S94 
SUB-BASIN 594: OFF-SITE 
.I32 

a6 
.I86 

R94 
RWTE 594 TO C100 
BOTTOM UIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5/:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
1 ELEV 10 

.055 .035 .055 1950 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SlOO 
SUB-BASIN S100: OFF-SITE 
.I48 

86 
.I96 

RlOO 
RWTE SlOO TO ClOO 
BOTTOW UIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
1 ELEV 10 

.055 .035 .055 1320 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SlOl 
SUB-BASIN SlOl: ON-SITE 
.047 

85 
.2n 

C100 
CWBINE R96, R100 & 5101 
3 



LINE ID..... .. 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

RlOZ 
ROUTE C100 TO Clot 
BOTTOH WIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 40f:(TYPICAL) 
1 ELEV 10 

.055 .035 .055 1580 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

Sl02 
SUB-BASIN S102: ON-SITE 
.01G 

85 
.235 

C102 
COMBINE RlOZ & S102 
2 

C103 
COMBINE C92 & C102:WASH 6 
2 

S150 
SUB-BASIN S150: ON-SITE 
.020 

86 

SIC0 
SUB-BASIN S140: ON-SITE 
.031 

86 

S110 
SUB-BASIN S110: ON-SITE 
.I09 

83 
.3CS 

NULL 
3 

Sl 20 
SUB-BASIN S12O: ON-SITE 
.052 

85 
.302 



HEC-1 INPUT PAGE 1 1  

L I N E  ID. ...... 1.. ..... 2.......3.......4.......5.......6.......7.......8.......9......10 

427 KK S28 
428 KM SUB-BASIN S28: ON-SITE 
429 BA .081 
430 LS 83 
431 UD .294 

432 KK NULL 
433 H C 2 
434 zz 



SCHEMATIC DIAGRAM OF STREAM NETWORK 

I N P U T  
L I N E  ( V )  R W T I N G  ( - - - > )  D I V E R S I O N  OR PUMP FLOW 

( . I  CONNECTOR ( < - - - )  RETURN OF D I V E R T E D  OR PUMPED FLOW NO. 

< - - - - - - - D I V 1 L  
R E T l L  

S l t  



128 NULL............ 

S30 
v 
v 

R30 
. . 

S32 

. . 
C32 ............ 

S40 
v 
v 

R48 

S50 

............ C51 
v 
v 

R5 1  

S54 

........................ C54 
v 
v 

R54 

S56 

.. C56 . . . . . . . . . .  

NULL............ 

S60 

- - - - . - -> DIV4L 

D I V4R 

S 70 



........ C 7 0 . . . .  
v 
v 

R 7 0  

S 6 2  

.......... C 6 2 . .  

NULL. . . .  ........ 

< . - - - - - - D I V 4 L  
R E T 4 L  

5 6 4  

C 6 4 . . . . . . . . . . . .  

- - - - - - - > D I V S L  
D I V S R  

v 
v 

R5R 

5 6 6  

C66. . . . . . . . . . . .  

NULL... . . . . . . . . .  

< - - - - - - - D I V S L  
RETSL 

v 
v 

R 5 L  

5 6 8  

ca............ 

NULL... . . . . . . . . .  

S 8 0  
v 
v 

R8O 



NULL.. . . . . . . . . . .  

S92 

S90 
v 
v 

R90 

CPZ............ 

S94 
v 
v 

R94 

St00 
v 
v 

RlOO 

SlOl 

CIOO........................ 
v 
v 

RlO2 

St02 

.......... C102.. 

C103............ 

S150 

Sl40 

SllO 

NULL........................ 

S120 



(***I RUNOFF ALSO COnPUTED A T  THIS LOCATION 

N U L L . . . . . . . . . . . .  



************..*t****t*t**.t*.***t**t*tt** 

t 

l FLOOO HYDROGRAPH PACKAGE (HEC-1)  l 

l SEPTEMBER 1 9 9 0  t 

t VERSION 4.0 
l t 

l RUN DATE 0 3 / 3 1 / 1 9 9 3  TIME 1 7 : 2 4 : 0 2 '  
t t 

*.**t***tttttttttt*tt***tttttttt**ttttttt 

DUP25E 
DEL  UEBB PROPERTY - E X I S T I N G  CONDITIONS: 5 9 - Z N - 9 2  
2 5  YR - 6HR RAINFALL  EVENT 
HEC-1 HYPOTHETICAL D ISTRIBUTION 
LAG TIMES: t r a v e l  t ime c a l c u l a t i o n s  
CURVE NUMBERS: RANGE 7 6  TO 88 

VEGETATION: POOR CONDITION DESERT SHRUB 

S O I L  TYPES: A, 0,  C & D 
DEPTH AREA REDUCTION FACTORS (PER NOAA HYDRO-40) 
AREA(SPM1) X 

1 9  I 0  OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT  CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIME DATA 
NMIN 5 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1 0 START I N G  DATE 
I T I M E  0000 STARTING TIME 

UP 3 0 0  NUMBER OF HYDROGRAPH ORDINATES 
NDD ATE 2 0 E N D I N G D A T E  
NDTIME 0 0 5 5  ENDING T IME 
I CENT 1 9  CENTURY MARK 

C W W T A T I O N  INTERVAL .08 HOURS 
TOTAL T I M E  BASE 24.92 HOURS 

ENGLISH U N I T S  
DRAINAGE AREA S W A R E  M I L E S  
P R E C I P l T A T l W  DEPTH INCHES 
LENGTH, ELEVATION FEET 
F L W  CUBIC  FEET PER SECOND 
STORAGE VOLUME ACRE- FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

J P  MULTI -PLAN OPTION 
NPLAN 1 NUMBER OF PLANS 

* U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

6 0 9  SECOND STREET 
t DAVIS,  CALIFORNIA 9 5 6 1 6  
t ( 9 1 6 )  7 5 6 - 1 1 0 4  
t 

J R M U L T I - R A T I O  OPTION 
RATIOS OF P R E C I P I T A T I O N  

1.00 .99 .98 .97 .96 



** PEAK STAGES I N  FEET ** 
1 STAGE 11.90 11.89 

T I M E  4.00 4.00 

HYDROGRAPH AT 
+ .03 1 FLOW 66. 65. 

T I M E  3.17 3.17 

HYOROGRAPH AT 
+ .37 1 FLOU 542. 535. 

T I M E  3.33 3.33 

HYOROGRAPH AT 
+ .03 1 FLOW 71. 70. 

T I M E  3.17 3.17 

HYDROGRAPH AT 
+ -03 1' F L O U  39. 38. 

T I M E  3.42 3.42 

5 COMBINED AT 
+ 2.57 1 FLOU 1078. 1063. 

T I M E  4.00 4.00 

D I V E R S I O N  TO 
+ 2.57 1 F L W  88. 86. 

T I M E  4.00 4.00 

HYDROGRAPH AT 
+ 2.57 1 FLOW 990. 977. 

T I M E  4.00 4.00 

HYOROGRAPH AT 
.OO 1 FLOW 402. 398. 

T I M E  4.00 4.00 

ROUTED TO 
+ .OO 1 F L W  401. 396. 

T I M E  4.08 4.08 

** PEAK STAGES I N  FEET " 
1 STAGE 12.17 12.15 

T I M E  4.08 4.08 

HYOROGRAPH AT 
+ S26 

C26 

N U L L  

S30 

R30 

.12 1 F L W  72. 71. 
T I M E  3.42 3.42 

2 COMBINED AT 
+ .12 1 F L W  426. 421. 

T I M E  4.00 4.00 

2 COMBINED A T  
+ 2.69 1 F L W  1416. 1398. 

T I M E  4.00 4.00 

HYDROGRAPH A T  
+ .42 1 F L W  495. 489. 

T I M E  3.50 3.50 

ROUTED TO 
+ .42 1 F L W  484. 478. 

T I M E  3.58 3.58 

** PEAK STAGES I N  FEET ** 



1 STAGE 12.38 12.36 12.35 12.33 12.33 
TIME 3.58 3.58 3.58 3.58 3.58 

HYDROGRAPH A T  
+ S32 .07 1 FLOW 53. 52. 

TIME 3.42 3.42 

2 COMBINED AT 
+ C32 .49 1 FLOW 523. 517. 

TIME 3.58 3.58 

HYDROGRAPH AT 
+ S40 1.60 1 FLOW 814. 801. 

TIME 4.08 4.08 

RWTED TO 
+ R48 1.60 1 FLOW 753. 740. 

TIME 4.50 4.50 

** PEAK STAGES I N  FEET *' 
1 STAGE 13.19 13.18 

TIME 4.50 4.50 

HYDROGRAPH AT 
+ 550 .53 1 FLOW. 521. 514. 

TIME 3.58 3.58 

2 COMBINED AT 
+ C5 1 2.13 1 FLOW 911. 896. 

TIME 4.33 4.33 

ROUTED TO 
+ R5 1 2.13 1 FLW 906. 890. 

TIME 4.42 4.42 

** PEAK STAGES IN FEET ** 
1 STAGE 13.21 13.19 

T I ~ E  4.42 4.42 

HYOROGRAPH AT 
+ S54 .04 1 FLW 38. 37. 

TIHE 3.42 3.42 

3 COMBINED AT 
+ C54 

RWTED TO 
+ R5C 2.67 1 FLW 1243. 1225. 

TlnE 3.83 3.83 

** PEAK STAGES IN FEET ** 
1 STAGE 12.25 12.23 

TIME 3.83 3.83 

HYOROGRAPH AT 
+ S56 .17 1 FLOU 85. 83. 

TIME 3.58 3.58 

2 COMBINED AT 
+ C56 2.84 1 FLW 1304. 1285. 

TIME 3.83 3.83 

2 COMBINED AT 
+ NULL 5.53 1 FLW 2688. 2652. 

TlUE 3.92 3.92 



HYOROGRAPH AT 
+ S60 1.81 1 FLOW 1093. 1077. 1061. 1045. 1038. 

T I M E  4.08 4.08 4.08 4.08 4.08 

D I V E R S I O N  TO 
+ O I V 4 L  1.81 1 FLOU 600. 604. 596. 587. 583. 

T I M E  4.17 4.08 4.08 4.08 4.08 

HYDROGRAPH AT 
+ 0 I VLR 1.81 1 FLOU 495. 473. 466. 458. 454. 

T I M E  4.08 4.08 4.08 4.08 4.08 

HYOROGRAPH AT 
+ S 70 .03 1 FLOW 65. 64. 63. 63. 62. 

T I M E  3.17 3.17 3.17 3.17 3.17 

2 COMBINED AT 
+ C70 1.84 1 FLOU 499. 477. 469. 462. 458. 

T I M E  4.08 4.08 4.08 4.08 L.08 

1.84 1 FLOU 476. 464. 458. 453. 450. 
T I M E  4.25 4.25 4.25 4.25 4.25 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.39 12.36 12.34 12.33 12.32 

T I M E  4.25 4.25 4.25 4.25 4.25 

HYOROGRAPH AT 
+ S62 -19 1 FLOW 159. 156. 154. 151. 150. 

T I M E  3.58 3.58 3.58 3.58 3.58 

2 COMBINED AT 
+ C62 2.03 1 F L W  528. 520. 516. 510. 507. 

T I M E  4.17 4.08 4.08 4.08 4.08 

2 COMBINED AT 
+ N U L L  7.56 1 F L W  3196. 3151. 3106. 3061. 3038. 

T I M E  3.92 3.92 3.92 3.92 3.92 

HYDROGRAPH A T  
+ R E T L L  .oo 1 F L W  

T l M E  

HYDROGRAPH A T  
+ S 6 4  .02 1 F L W  

T I M E  

.02 1 F L W  
T I M E  

D I V E R S I O N  TO 
t D I V S L  .02 1 F L W  

T I M E  

HYDROGRAPH AT 
+ D I V 5 R  .02 1 F L W  

T l M E  

ROUTED TO 
t RSR .02 1 F L W  

T l M E  

'* PEAK STAGES I N  FEET '* 

-. .. - -  , . 



1 STAGE 12.40 12.40 
TIME 4.17 4.08 

HYDROGRAPH AT 
+ S66 

C66 

NULL 

RET5L 

R5L 

.12 1 FLOU 89. 87. 
TIME 3.33 3.33 

2 COMBINED AT 
+ -13 1 FLOW 313. 314. 

TIME 4.00 4.08 

2 COMBINED A T  
+ 7.70 1 FLOW 3504. 3456. 

TIME 3.92 3.92 

HYOROGRAPH AT 
+ .OO 1 FLOU 302. 303. 

TIME 4.17 4.08 

RWTED TO 
+ .OO 1 FLOU 301. 301. 

TIME 4.17 4.17 

'* PEAK STAGES IN FEET ** 
1 STAGE 12.40 12.40 

TIME 4.17 4.17 

HYDROGRAPH AT 
+ S68 

C68 

NULL 

S80 

R80 

.06 1 FLOW 52. 51. 
TIME 3.17 3.17 

.06 1 FLOW 305. 305. 
TIME 4.17 4.08 

7.75 1 FLOU 3800. 3749. 
TIME 3.92 3.92 

HYDROGRAPH AT 
+ .06 1 FLOU 86. 84. 

TIME 3.25 3.25 

.06 1 FLW 64. 62. 
TIME 3.33 3.33 

** PEAK STAGES IN FEET ** 
1 STAGE 10.95 10.94 

TIME 3.33 3.33 

HYDROGRAPH AT 
S82 

C82 

NULL 

S92 

.05 1 FLOU 51. 51. 
TIME 3.42 3.42 

.ll 1 FLW 113. 111. 
TIME 3.33 3.42 

HYDROGRAPH AT 
+ .08 1 FLW 92. 91. 

TIME 3.33 3.33 



HYDROGRAPH AT 
+ S90 .06 1 FLOU 100. 98. 

TIME 3.25 3.25 

RWTED TO 
+ R9O .06 1 FLOU 86. 85. 

TIME 3.33 3.33 

** PEAK STAGES I N  FEET ** 
1 STAGE 11.15 11.14 

TIME 3.33 3.33 

2 COMBINED AT 
+ C92 .15 1 FLOU 179. 176. 

TIME 3.33 3.33 

HYDROGRAPH AT 
+ S94 .13 1 FLOW 197. 194. 

TIME 3.25 3.25 

ROUTED TO 
R94 .13 1 FLOW 184. 181. 

TIME 3.33 3.33 

** PEAK STAGES IN FEET ** 
1 STAGE 11.81 11.79 

TIME 3.33 3.33 

HYDROGRAPH A T  
+ SlOO .15 1 FLOW 214. 211. 

TIME 3.25 3.25 

RWTED TO 
+ 

** PEAK STAGES IN FEET ** 
1 STAGE 11.93 11.91 

TIME 3.33 3.33 

HYDROGRAPH AT 
+ S101 .05 1 FLOU 54. 53. 

T I ~ E  3.33 3.33 

3 COMBINED AT 
+ ClOO .33 1 FLOU 443. 435. 

T I ~ E  3.33 3.33 

ROUTED TO 
+ 

** PEAK STAGES IN FEET ** 
1 STAGE 12.72 12.70 

T I ~ E  3.42 3.42 

HYDROGRAPH AT 
+ 



HYOROGRAPH AT 
+ 

HYOROGRAPH AT 

HYDROGRAPH AT 
+ 

3 COMBINED AT 
+ 

HYDROGRAPH AT 
t 

HYDROGRAPH AT 
+ 

C 1 0 3  . 4 9  1 FLOW 
T l M E  

S 1 5 0  . 0 2  1 FLOW 
T I M E  

5 1 4 0  . 0 3  1 FLOU 
T I M E  

S 1 1 0  . 1 1  1 FLOU 
T I M E  

N U L L  . 1 6  1 FLOU 
T I M E  

SlZO .05 1 FLOW 
T I M E  

S 2 8  . 0 8  1 FLOW 
T l M E  

N U L L  . 1 3  1 FLOW 
T I M E  

"* NORMAL END OF H E C - 1  *** 



......................................... 
+ 

FLOOO HYDROGRAPH PACKAGE (HEC-1)  
SEPTEMBER 1990 * 

VERSION 4.0 e 

RUN DATE 0 3 / 3 1 / 1 9 9 3  TIME 09 :48 :56  * 
+ 8 

......................................... 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

U.S. ARMY CORPS OF ENGINEERS 
* HYDROLOGIC ENGINEERING CENTER 

6 0 9  SECOND STREET 
DAVIS,  CALIFORNIA 9 5 6 1 6  

* ( 9 1 6 )  7 5 6 - 1 1 0 4  
* 

T H I S  PROGRAM REPLACES ALL  P R E V I W S  VERSIONS OF HEC-1  K N W N  AS HEC1 (JAN 73). HECIGS, HECIDB, AND HEClKU. 

THE D E F I N I T I O N S  OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROn THOSE USED U I T H  THE 1973 -STYLE INPUT STRUCTURE. 
THE D E F I N I T I O N  OF -AMSKK- ON RM-CARD UAS CHANGED U I T H  REVIS IONS DATED 28 SEP 81. T H I S  I S  THE FORTRAN77 VERSION 
NEU OPTIONS: DAMBREAK OUTFLOU SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:URITE STAGE FREQUENCY, 
DSS:READ T IME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT I N F I L T R A T I O N  
K INEMATIC  UAVE: NEU F I N I T E  DIFFERENCE ALGORITHM 



LINE 

DWlOOE 
DEL WEBB PROPERTY - EXISTING CONDITlONS: 59-ZN-92 
100 YR - 6HR RAINFALL EVENT 
HEC-1 HYPOTHETICAL DISTRIBUTION 
LAG TIMES: t r a v e l  t ime c a l c u l a t i o n s  
CURVE NUMBERS: RANGE 76 TO 88 

VEGETATION: POOR CONDITION DESERT SHRUB 
SOIL TYPES: A, B, C 8 D 

DEPTH AREA REDUCTION FACTORS (PER NOAA HYDRO-40) 
AREA(SPM1) X 

*D I AGRAU 
I T  5 300 
10 5 0 
JR PREC 1.000 0.99 0.980 0.970 0.965 

KK 514 
KU SUB-BASIN S14: OFF-SITE 
PH 0.80 1.46 2.36 2.70 2.92 
BA . I19 
L S 87 29. 
UD .18 

KK 516 
KU SUB-BASIN S16: OFF-SITE 
BA .044 
LS 86 32. 
UD . I47 

KK S2O 
KM SUB-BASIN S2O: OFF-SITE 
BA 1.91 
LS 87 30. 
UD .841 

RZO 
ROUTE SZO THRU S24 

BOTTO) UIDTH OF MAIN CHANNEL = 601:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 50':(TYPICAL) 

1 ELEV 10 
.a55 .035 .055 2050 .017 
48.5 51.5 101.5 104 164 166.5 216.5 
15.5 12.5 12.5 10 10 12.5 12.5 

PAGE 1 

..... 8.......9. ..... 10 



HEC-1 INPUT PAGE 2 

LINE I 0  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

KK St4 
KM SUB-BASIN S24: ON-SITE 
BA .034 
LS 80 
UD .297 

KK C24 
KH COMBINE S14, S16, SZO/R20, & S24 
H C 4 

KK OIVIR 
KM .DIVERT #l:DlVlR - FLOW IN MAlN CHANNEL: UASH 1 
DT DIVIL 
D I 0. 9. 132. 458. 1140. 2174. 3191. 
oa 0. 0. 48. 223. 647. 1330. 2208. 

KK DIV2R 
KM DIVERT #2:DIV2R - FLOU IN MAIN CHANNEL: UASH 1 
DT DlV2L 
D I 0. 8. 50. 188. 370. 697. 1376. 
DO 0. 8. 38. 119. 203. 361. 613. 

C25 
COMBINE DIVlR 8 DIV2R 

2 

R25 
ROUTE C25 THRU S13 

BOTTOF( UIDTH OF MAlN CHANNEL = 601:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 5O1:(TYP1CAL) 

1 ELEV 10 
.055 .035 .055 3550 .017 
48.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S8 
SUB-BASIN 58: OFF-SITE 
.031 

85 26. 
-110 

S10 
SUB-BASIN S10: OFF-SITE 
.368 

87  19. 
.252 



HEC-1 INPUT PAGE 3 

, .... 8 ....... 9 ...... 10 LINE 

S12 
SUB-BASIN S12: OFF-SITE 
.034 

85 32. 
. I27  

S13 
SUB-BASIN $13: ON-SITE 
.03G 

87 
.324 

COnBINE 58, S10, S12, S13, 8 R25: UASH 1 
5 

DIV3R 
DIVERT #3:DIV2R - FLOW IN MAIN CHANNEL: MASH 1 

OIV2L - WASH 18 
DIV3L 

0. 315. 550. 875. 1280. 1975. 
0. 0.1 20. 65. 110. 380. 

RET2L 
RETRIEVE DIV2L 

D l  V2L 

RZL 
ROUTE DIVZL THRU S26 

BOTTOM UlDTH OF MAIN CHANNEL = 201:(TYPICAL) 
DEPTH OF MAIM CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

2 €LEV 10 
.055 .035 .055 3850 .017 
48.5 51.5 91.5 94 114 116.5 156.5 
15.5 12.5 12.5 10 10 12.5 12.5 

S26 
SUB-BASIN S26: OW-SITE 
. I19 

T7 
.343 

C26 
COMBINE RZL & 526: MASH 1A 

2 

NULL 
2 



HEC-1 INPUT 

LINE ID.. 

S30 
SUB-BASIN S30: OFF-SITE 

.42 
88 38. 

.452 

R30 
RWTE S30 THRU S32: WASH 2A 

BOTTOM UIDTH OF MAIN CHANNEL = 201:(TYPICAL) 
OEPTH OF MAlN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

1 ELEV 10 
.055 .035 .055 2250 .018 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S32 
SUB-BASIN 532: ON-SITE 
.074 

78 
.287 

C32 
COMBINE S30/R30 & S32: UASH 2A 

2 

S40 
SUB-BASIN S40: OFF-SITE 
1.60 

84 15. 
.985 

R48 
BOTTOM UIDTH OF MAlN CHANNEL = 12':(TYPICAL) 
OEPTH OF UAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

2 ELEV 10 
.055 .035 .055 8400 .O23 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S50 
SUB-BASIN SSO: OFF-SITE 

.53 
86 35. 

.535 

C5 1 
COMBINE R48/S40 & 550: UASH 2 

2 

PAGE 4 

. . . .9.. . . . .10 



HEC-1 INPUT 

L I N E  

R5 1 
ROUTE C51 THRU BASIN 54:  WASH 2 

BOTTOn WIDTH OF MAIN CHANNEL = 201:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.Sf : (TYPICAL) 
OVERBANKS = 40 f : (TYPICAL)  

2 ELEV 1 0  
.055 .035 .055 3 0 5 0  .015 
48.5 51.5 91.5 9 4  1 1 4  116.5 156.5 
15.5 12.5 12.5 1 0  1 0  12.5 12.5 

KK S54 
Kt4 SUB-BASIN S54: ON-SITE 
BA .044  
LS 8 1 
UD .291  

R 5 4  
ROUTE C54 THRU BASIN 56: UASH 2 

BOTTOM WIDTH OF MAIN CHANNEL = 601:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 501:(TYPlCAL) 

2 €LEV 1 0  
.055  .035 .055 4 1 5 0  .016  
48.5 51.5 101.5 1 0 4  1 6 4  166.5 216.5 
15.5 12.5 12.5 1 0  1 0  12.5 12.5 

KK S56  
KM SUB-BASIN S56: ON-SITE 
BA . I 7 1  
L S 7 6  
UD . 4 2 7  

KK C56  
KM COMBINE S 5 6  & R54: UASH 2 
HC 2 

KK NULL 
HC 2 

KK S60 
KH SUB-BASIN 560: OFF-SITE 
BA 1.81 
LS 87 16.  
UD .933 

PACE 5 

.9.. . . . .10 



HEC-1 INPUT PAGE 6 

LINE 

KK OIV4R 
KM DIVERT 4: DIV4R-> WASH 3 & DIV4L-> WASH 4 
DT DIV4L 
D I 0. 294. 633. 1081. 1186. 2008. 
DP 0. 188. 372. 606. 530. 1028. 

KK S70 
KM SUB-BASIN 570: OFF-SITE 
BA .O29 
L S 85 40. 
UD . I 2 0  

KK C70 
KM COMBINE DIV4R & 570: WASH 3 
HC 2 

R 70 
ROUTE C70 THRU 562 

BOTTOM WIDTH OF MAIN CHANNEL = 201:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.51:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

3 €LEV 10 
.055 .035 .055 6850 .017 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK S62 
KM SUB-BASIN S62: ON-SITE 
BA . I93  
LS 85 
UD .458 

KK C62 
KM COnBlNE S62 & C70: UASH 3 
HC 2 

KK NULL 
HC 2 

KK RET4L 
KM RETRIEVE DIVGL: UASH 4 
DR DIVGL 

KK 564 
KM SUB-BASIN S64: ON-SITE 
BA .017 
LS 84 
UO .226 



HEC-1 INPUT 

L l NE ID.. 

C64 
COMBINE DIV4L 8 564: MASH 4 

2 

DIVSR 
DIVERT 5: DIV5R -, WASH 4A: DIVSL MAIN CHANNEL OF WASH 4 

DIVSL 
0. 11. 71. 204. 665. 1556. 3038. 
0. 0. 24. 128. 329. 762. 1656. 

R5R 
.ROUTE DIVSR THRU 566: MASH 4A 

BOTTOM UIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

1 ELEV 10 

.055 .035 .055 1470 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S66 
SUB-BASIN S66: ON-SITE 
.I15 

77 
.230 

C66 
COMBINE S66 8 RSR: WASH 4A 

2 

NULL 
2 

RETSL 
RETRIEVE DIVSL: MAlN CHANNEL WASH 4 

DIVSL 

R5L 
RWTE DIV5L THRU S68: UASH 4 

BOTTOn UIDTH OF MAIN CHANNEL = 121:(TYP1CAL) 
DEPTH OF MIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

1 ELEV 10 
.055 .035 .055 1750 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S68 
SUB-BASIN 568: ON-SITE 
.056 

76 
. I28  



HEC-1 INPUT PAGE 8 

LINE ID... 

C68 
COMBINE S68 & R5L: WASH 4 

2 

NULL 
2 

580 
SUB-BASIN S80: OFF-SITE 
.058 

85 
. I66  

R80 
RWTE S80 THRU S82: 

BOTTOM UlDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPlCAL) 
OVERBANKS = 401:(TYPICAL) 

1 ELEV 10 
.055 .035 .055 3590 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

582 
SUB-BASIN S82: ON-SITE 
.052 

84 
.316 

C82 
COMBINE S82 8 R80: 

2 

NULL 
2 

592 
SUB-BASIN S92: ON-SITE 
.083 

85 
.283 

590 
SUB-BASIN S9O: OFF-SITE 
.063 

86 
. I52 

A90 
RWTE 590 THRU 592 

BOTTOn WIDTH OF MAIN CHANNEL = lE1:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPlCAL) 
OVERBANKS = 40t:(TYPICAL) 

2 ELEV 10 



HEC-1 INPUT 

LINE ID. ...... 1.......2.......3.......4.......5.......6.......7.......8.......9......10 

C92 
COMBINE S92 8 R90: 

2 

S94 
SUB-BASIN S94: OFF-SITE 
.I32 

86 
.I86 

R9L 

RWTE S94 TO C100 
BOTTOH WIDTH OF MA l N  CHANNEL = 1Z1:(TYPICAL) 
DEPTH OF M A l N  CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
1 ELEV 10 

.055 -035 .055 1950 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SlOO 
SUB-BASIN S100: OFF-SITE 
.I48 

86 
.I96 

R100 
ROUTE SlOO TO ClOO 
BOTTOn UlDTH OF MAIN CHANNEL = 121:(TYPICAL) 
DEPTH OF MAlN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
1 €LEV 10 

.055 .035 .055 1320 .Ol8 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

St01 
SUB-BASIN S101: ON-SITE 
.047 

85 
.272 

ClOO 
CWBlNE R91, R100 & SlOl 

3 



HEC-1 INPUT PAGE 10 

RlO2 
RWTE C100 TO C102 
BOTTOM UIDTH OF MAIN CHANNEL =  TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 40' :(TYPICAL) 
1 ELEV 10 

.055 .035 .055 1580 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK SlOZ 
KM SUB-BASIN S102: ON-SITE 
BA .014 
L S 85 
UD .235 

C102 
COMBINE R102 & SlOZ 
2 

C103 
COMBINE C92 & ClO2:UASH 6 
2 

S150 
SUB-BASIN S150: ON-SITE 
.020 

86 

S140 
SUB-BASIN S14O: ON-SITE 
.031 

86 

S110 
SUB-BASIN S110: ON-SITE 
.I09 

83 
.345 

NULL 
3 

St20 
SUB-BASIN S12O: ON-SITE 
.052 

85 
.302 



LINE 

HEC-1 INPUT PACE 1 1  

KK S28 
KM SUB-BASIN S28: ON-SITE 
BA .081 
L S 83 
UD .294 

KK NULL 
HC 2 
z Z 



SCHEMATIC DIAGRAM O F  STREAM NETUORK 
1 NPUT 
LINE (V) ROUTING (--->I DIVERSION OR PUMP FLOW 

NO. ( . I  CONNECTOR ( < - - - I  RETURN O F  DIVERTED OR PUMPED FLOW 

< - - - - - - - DIVlL 
RETlL 



NULL. . . . . . . . . . . .  

NULL.... 



NULL.. . . . . . . . . . .  

NULL............ 

<---..-- DIVSL 

RETSL 
v 
v 

R5L 

NULL............ 



NULL.. . . . . . . . . . .  

SllO 

................... NULL..... 



432 NULL... ......... 

('**I RUNOFF ALSO C W P U T E D  AT T H I S  LOCATlON 



.f*t*t..+t+*f**++****ttttt*ff*f*ff***ftt* 

1 

* FLOOO HYDROGRAPH PACKAGE (HEC-1)  
t SEPTEMBER 1 9 9 0  t 

VERSION 4.0 t 

t 

RUN DATE 0 3 / 3 1 / 1 9 9 3  TIME 09:48:56 * 
t 

t********trt*tt**t*ttttttt*t**t***ttt*t** 

DUPlOOE 
DEL WEBB PROPERTY - EXISTING CONDITIONS: 5 9 - Z N - 9 2  
1 0 0  YR - 6HR RAINFALL EVENT 
HEC-1 HYPOTHETICAL DISTRIBUTION 
LAG TIMES: travel time catculations 
CURVE NUMBERS: RANGE 76 TO 8 8  

VEGETATION: POOR CONDITION DESERT SHRUB 

SOIL TYPES: A, 0,  C & D 
DEPTH AREA REDUCTION FACTORS (PER NOAA HYDRO-40) 
AREACSQMI) X 

1 9  I0  OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIME DATA 
NMIN 5 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
I T I M E  0 0 0 0  STARTING TIME 

NQ 3 0 0  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0 0 5 5  ENDING TIME 
ICENT 19 CENTURY MARK 

COMPUTATION INTERVAL .08 HOURS 
TOTAL T IUE BASE 24.92 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE- FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

J P MULTI-PLAN OPTION 
NPLAN 1 NUMBER OF PLANS 

* U.S. ARUY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER ' 

6 0 9  SECOND STREET 
DAVIS, CALIFORNIA 9 5 6 1 6  

t ( 9 1 6 )  7 5 6 - 1 1 0 4  

J R MULTI -RATIO OPTION 

RATIOS OF PRECIPITATION 
1.00 .99 .98 .97 .96 



OPERATION 

HYDROGRAPH A T  
+ 

HYDROGRAPH AT 
* 

HYDROCRAPH AT 

RWTED TO 
+ 

HYDROCRAPH AT 
+ 

4 COMBINED AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

HYOROGRAPH AT 
. + 

DIVERSION TO 
+ 

HYOROGRAPH AT 
+ 

ROUTED TO 
+ 

PEAK FLOW AND STAGE (END-OF-PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOnIC COMPUTATIONS 
FLOWS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES 

TIME T O  PEAK IN HOURS 

STATION 

S14 

S16 

S20 

R20 

RATIOS APPLIED TO PRECIPITATION 
AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 

1.00 .99 .98 .97 .96 

.12 1 FLOU 293. 289. 285. 281. 279. 
TIME 3.25 3.25 3.25 3.25 3.25 

.04 1 FLOW 116. 114. 113. 111. 110. 
TIME 3.17 3.17 3.17 3.17 3.17 

1.91 1 FLOW 1811. 1788. 1764. 1741. 1729. 
TIME 3.92 3.92 3.92 3.92 3.92 

1.91 1 FLOW 1796. 1773. 1750. 1727. 1716. 
TIME 4.00 4.00 4.00 4.00 4.00 

" PEAK STAGES IN FEET '* 
1 STAGE 12.72 12.70 12.68 12.67 12.66 

T lME 4.00 4.00 4.00 4.00 4.00 

.03 1 FLOW 41. 41. 40. 39. 39. 
TIME 3.42 3.42 3.42 3.42 3.42 

2.11 1 FLW 1842. 1819. 1795. 1 1760. 
TIME 4.00 4.00 4.00 4.00 4.00 

2.11 1 FLW 1111. 1095. 1080. 1064. 1056. 
TIME 4.00 4.00 4.00 4.00 4.00 

2.11 1 FLOU 731. 723. 715. 707. 703. 
TInE 4.00 4.00 4.00 4.00 4.00 

.OO 1 FLW 1111. 1095. 1080. 1064. 1056. 
T I ~ E  4.00 4.00 4.00 4.00 4.00 

.OO 1 FLOU 515. 509. 503. 497. 494. 
TIME 4.00 4.00 4.00 4.00 4.00 

2.11 1 FLW 1328. 1310. 1292. 1274. 1265. 
TIME 4.00 4.00 4.00 4.00 4.00 

2.11 1 FLOU 1316. 1298. 1280. 1263. 1254. 
TIME 4.08 4.08 4.08 4.08 4.08 



" PEAK STAGES IN FEET '* 
1 STAGE 12.29 12.27 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ S8 .03 1 FLOW 

TIME 

HYDROGRAPH A T  
+ S10 .37 1 FLOW 

TIME 

HYDROGRAPH AT 
+ S12 .03 1 FLW 

TIME 

HYDROGRAPH AT 
+ S13 .03 1 FLOU 

TIME 

5 COMBINED AT 
+ C13 2.57 1 FLOU 

TIME 

DIVERSION TO 
+ DIV3L 2.57 1 FLOW 177. 169. 

TIME 4.00 6.00 

HYOROGRAPH AT 
+ OIV3R 2.57 1 FLW 1275. 1263. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ RE121 .OO 1 FLOU 515. 509. 

TIME 4.00 4.00 

RWTED TO 
+ R2L .OO 1 FLOU 506. 501. 

T IME 4.17 4.17 

'* PEAK STAGES I N  FEET ** 
1 STAGE 12.47 12.46 

TIME 4.17 4.17 

HYOROGRAPH AT 
+ S26 

2 CMBIHED AT 
+ C26 .12 1 FLOU 537. 531. 

TIME 4.08 4.08 

2 COMBINED AT 
+ NULL 

HYDROGRAPH AT 
+ S30 .42 1 FLOU 651. 643. 

TIME 3.50 3.50 

RWTEO TO 
+ R30 .42 1 FLOU 621. 614. 

T IME 3.58 3.58 

** PEAK STAGES IN FEET ** 



1 STAGE 12.69 12.68 
T IME 3.58 3.58 

HYDROGRAPH AT 
+ .07 1 FLOW 82. 81. 

TIME 3.33 3.33 

2 COMBINED AT 
+ .49 1 FLOW 680. 672. 

TIME 3.58 3.58 

HYDROGRAPH A T  
+ 1.60 1 FLOU 1137. 1120. 

TIME 4.08 4.08 

1.60 . 1 FLOW 1079. 1062. 
TIME 4.42 4.42 

" PEAK STAGES IN FEET *' 
1 STAGE 13.57 13.55 

TIME 4.42 4.42 

HYDROGRAPH AT 
+ .53 1 FLOW 693. 685. 

TIME 3.58 3.58 

2 COMBINED AT 
+ 2.13 1 FLOW 1315. 1293. 

TIME 4.25 4.25 

ROUTED TO 
+ 2.13 1 FLOW 1306. 1284. 

TIME 4.33 4.33 

" PEAK STAGES IN FEET ** 
1 STAGE 13.67 13.65 

TIME 4.33 4.33 

HYDROGRAPH AT 
+ .04 1 FLW 57. 56. 

TIME 3.33 3.33 

3 COMBINED AT 
+ 2.67 1 FLW 1696. 1675. 

TIME 3.75 3.75 

2.67 1 FLW 1651. 1631. 
TIME 3.92 3.83 

'* PEAK STAGES IN FEET '* 
1 STAGE 12.65 12.63 

TIME 3.92 3.83 

HYDROGRAPH AT 
+ S56 .17 1 FLW 135. 132. 

TIME 3.50 3.50 

2 COMBINED AT 
+ C56 2.84 1 FLW 1742. 1722. 

TIME 3.83 3.83 

2 COMBINED AT 
+ NULL 5.53 1 FLW 3530. 3491. 

T lME 3.92 3.92 



HYDROGRAPH AT 
+ 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

ROUTED TO 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

2 COMBINED AT 

HYDROGRAPH AT 
+ 

HYDROGRAPH AT 

2 COMBINED AT 
+ 

DIVERSION TO 
L 

HYOROCRAPH AT 
+ 

S60 

DlV4L 

D I V4R 

S70 

C 70 

R 70 

S62 

C62 

NULL 

RET4L 

S64 

c64 

OIVSL 

OIMR 

R5R 

1 FLOW 1489. 1468. 
TIME 4.00 4.00 

1 FLOW 714. 701. 
TIME 4.00 4.00 

1 FLW 775. 767. 
TIME 4.00 4.00 

1 FLOW 86. 85. 
TIME 3.17 3.17 

1 FLOW 781. 773. 
TIME 4.00 4.00 

1 FLOW 750. 740. 
TIME 4.33 4.33 

" PEAK STAGES I N  FEET *' 
1 STAGE 12.93 12.91 

TIME 4.33 4.33 

1 FLOW 226. 223. 
TIME 3.58 3.58 

1 FLOW 809. 798. 
TIME 4.33 4.33 

1 FLOW 4231. 4183. 
TIME 3.92 3.92 

1 FLW 714. 701. 
TIME 4.00 4.00 

1 FLW 29. 28. 
TlWE 3.25 3.25 

1 FLW 718. 705. 
4.00 4.00 

1 FLW 355. 349. 
TIME 4.00 4.00 

1 FLW 363. 357. 
TIME 4.00 4.00 

1 FLW 359. 353. 
TIME 4.08 4.08 

'* PEAK STAGES IN FEET '* 



1 STAGE 12.62 12.61 
TIME 4.08 4.08 

HYDROGRAPH AT 
+ 566 

C66 

NULL 

RETSL 

RSL 

1 FLW 139. 136. 
TIME 3.33 3.33 

2 COMBINED AT 
+ 1 FLW 379. 373. 

TIME 4.08 4.08 

2 COMBINED AT 
+ 1 FLOW 4597. 4539. 

TIME 4.00 3.92 

HYDROGRAPH AT 
+ 1 FLOU 355. 349. 

TIME 4.00 4.00 

RWTED TO 
* 1 FLOW 350. 344. 

T IME 4.08 4.08 

" PEAK STAGES I N  FEET ** 
1 STAGE 12.60 12.58 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ S68 

C68 

NULL 

S80 

R80 

1 FLOW 84. 83. 
TIME 3.17 3.17 

2 COMBINED AT 
1 FLOU 357. 351. 

TIME 4.08 4.08 

2 COMBINED AT 
+ 1 FLW 4946. 4881. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ 1 FLW 121. 119. 

TIME 3.25 3.25 

RWTED TO 
+ 1 FLOV 96. 94. 

TIME 3.33 3.33 

** PEAK STAGES IN FEET '* 
1 STAGE 11.23 11.21 

TIME 3.33 3.33 

HYOROGRAPH AT 
+ S82 

C82 

NULL 

S92 

1 FLOV 74. 73. 
TIME 3.42 3.42 

2 COMBINED AT 
+ 1 FLW 168. 165. 

TIME 3.33 3.33 

2 COMBINED AT 
+ 1 FLW 4984. 4919. 

TIME 4.00 4.00 

HYOROGRAPH AT 
+ 



HYDROGRAPH AT 
+ .06 1 FLW 139. 137. 

TIME 3.17 3.17 

ROUTED TO 
+ .06 1 FLOU 126. 124. 

TIME 3.33 3.33 

** PEAK STAGES IN FEET " 
1 STAGE 11.45 11.43 

TIME 3.33 3.33 

2 COMBINED AT 
+ 1 FLW 258. 254. 

TIME 3.33 3.33 

HYDROGRAPH AT 
+ 1 FLOW 276. 272. 

TIME 3.25 3.25 

RWTED TO 
+ 1 FLW 257. 253. 

TIME 3.33 3.33 

" PEAK STAGES IN FEET " 
1 STAGE 12.20 12.19 

TIME 3.33 3.33 

HYDROGRAPH AT 
+ 1 FLW 301. 296. 

TIME 3.25 3.25 

ROUTED TO 
+ 1 FLW 285. 282. 

TIME 3.33 3.33 

" PEAK STAGES IN FEET ** 
1 STAGE 12.34 12-33 

TIME 3.33 3.33 

HYDROGRAPH AT 
+ 1 FLOV 77. 76. 

TIME 3.33 3.33 

3 COMBINED AT 
+ 

RWTED TO 
1 FLOU 564. 555. 

T lME 3.42 3.42 

** PEAK STAGES IN FEET ** 
1 STAGE 13.03 13.01 

TIME 3.42 3.42 

HYDROGRAPH AT 
+ 

1 FLOU 585. 576. 
T I ~ E  3.42 3.42 



C103 

$150 

S140 

S110 

NULL 

S120 

S28 

NULL 

.C9 1 FCOU 
TIME 

HYDROGRAPH AT  
+ .02 1 FLOU 

TIME 

HYDROGRAPH AT 
+ .03 1 FLOU 

TIME 

HYDROCRAPH AT 
+ .11 1 FLOU 

TIME 

3 COMBINED AT 
L .16 1 FLOW 

TIME 

HYDROGRAPH AT 
+ .05 1 FLW 

TIME 

HYDROGRAPH AT 
+ .08 1 FLOW 

TIME 

.13 1 FLOU 
TIME 

*** NORMAL END OF HEC-1 *** 



APPENDIX C - HEC-1 MODEL: 
PROPOSED CONDITIONS 



......................................... 

FLOOD HYDROGRAPH PACKAGE (HEC-1)  * 
a SEPTEMBER 1 9 9 0  t 

VERSION 4 .0  t 

* * 
* RUN DATE 0 4 / 0 1 / 1 9 9 3  TIME 07:34:15 * 

......................................... 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 

X X X  X X X 
x x XXXXXXX XXXXX XXX 

* U.S. ARMY CORPS OF ENGINEERS 

HYDROLOGIC ENGINEERING CENTER 
* 6 0 9  SECOND STREET 

DAVIS, CALIFORNIA 9 5 6 1 6  
* (916) 7 5 6 - 1 1 0 4  
* 

b \ 

2 yea+ E ~ e r t  s+?koelapw e-7 L ~ I ~ * O ~ S  
THIS  PROGRAM REPLACES ALL PREVIOUS -VERSIONS OF HEC-1 KNOUN AS HEC1 (JAN A), HECIGS, HECIDB, AND HEClKW. 

THE DEFINIT IONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE D E F I N I T I O N  OF -AMSKK- ON RH-CARD UAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS  I S  THE FORTRAN77 VERSION 
NEU OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:URITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AN0 AMPT INFILTRATION 
KINEMATIC UAVE: NEW F I N I T E  DIFFERENCE ALGORITHM ' 



HEC-1 INPUT PAGE 1 

LINE 

DUP2P 
OEL UEBB PROPERTY - POST DEVELOPMENT CONDITIONS: 59-ZN-92 
2 YR - 6HR RAINFALL EVENT 
HEC-1 HYPOTHETICAL DISTRIBUTION 
LAG TIMES: t r a v e l  t ime ca lcu la t ions  
CURVE NUMBERS: RANGE 76 TO 88 

VEGETATION: POOR CONDITION DESERT SHRUB 
SOIL TYPES: A, 8, C 8 O 

DEPTH AREA REDUCTION FACTORS (PER NOAA HYDRO-40) 
AREA(SPM1) % 

*DIAGRAM 
I T  5 300 
I0 5 0 
JR PREC 1.000 0.99 0.980 0.970 0.965 

KK 514 
KM SUB-BASIN 514: OFF-SITE 
PH 0.39 .71 1.14 1.27 1.36 1.53 
BA . I19 
LS 87 29. 
UD .18 

KK S16 
KM SUB-BASIN S16: OFF-SITE 
BA .044 
L S 86 32. 
UO . I47 

KK S2O 
KM SUB-BASIN S20: OFF-SITE 
BA 1.91 
LS 87 30. 
UD .a41 

R2O 
ROUTE S20 THRU S26 

BOTTOl UlDTH OF W I N  CHANNEL = 601:(TYPICAL) 
DEPTH OF MIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 5D1 :(TYPICAL) 
1 ELEV 10 

.055 .035 .055 2050 .017 
48.5 51.5 101.5 106 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 



LINE 

HEC-1 INPUT PAGE 2 

KK SCOM 
KM SUB-BASIN SCOM: ON-SITE 
BA .020 
LS 85 5 0 
UD .252 

KK RBCOM 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 1.0 2.8 10. 
SE 10 11. 13. 15. 
SP 0 1.0 1.5 200. 

KK C24 
KM COMBINE S14, S16, S20/R2O, & SCOM 

nc 4 

KK DIVlR 
KM OIVERT #l:OIVlR - FLOU I N  M A I N  CHANNEL: MASH 1 
O T  OIVlL 
0 I 0. 9. 132. 458. 1140. 2174. 3491. 
09 0. 0. 48. 223. 647. 1330. 2208. 

KK RETlL 
KM RETRIEVE DIVlL 
OR OIVlL 

KK OIV2R 
KM OIVERT #2:DIV2R - FLOU I N  MAIN CHANNEL: UASH f 
DT DIV2L 
01 0. 8. 50. 188. 370. 697. 1376. 
00 0. 8. 38. 119. - 203. 361. 613. 

KK C25 
KM COMBINE OIVlR 8 DlV2R 
HC 2 

R 25 
ROUTE C25 THRU SCCl 

BOTTOn UlDTH OF MAIN CHANNEL = 601:(TYPICAL) 
DEPTn OF HAIN CHANNEL = Z.~':(TYPICAL) 
OVERBANKS = 50': (TYPICAL) 

1 ELEV 10 
.055 ,035 .055 3550 .017 
48.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK S8 
Kn SUB-BASIN S8: OFF-SITE 
BA .031 
LS 85 26. 
UO .I10 



LINE ID.. 

HEC-1 INPUT PACE 3 

510 
SUB-BASIN S10: OFF-SITE 
-368 

87 19. 
.252 

S12 
SUB-BASIN S12: OFF-SITE 
.034 

85 32. 
.I27 

SGCl 
SUB-BASIN SGC1: ON-SITE 
.012 

85 

.267 

RBGCl 
RETENTION BASIN 

1 ELEV 10 
0 .5 1.0 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

C13 
COMBINE S8, 510, 512, SGCl, 8 R25: UASH 1 
5 

DIV3R 
DIVERT #3:DIV2R - FLOU IN MAIN CHANNEL: UASH 1 

DlVZL - MASH 18 
DIV3L 

0. 315. 550. 875. 1280. 1975. 
0. 0.1 20. 65. 110. 380. 

RET3L 
RETRIEVE DIV3L:UASH 1B 

DIV3L 

SO 
SUB-BASIN SO: ON-SITE 
.015 

85 35. 
.301 

RE4 
RETENTION BASIN 

1 €LEV 10 
0 .7 1.4 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 



HEC-1 INPUT PAGE 4 

LINE ID ....... 1 ....,.. 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7.......8 ....... 9 ...... 10 

KK C1B 
KM UASH 18 
HC 2 

KK RET2L 
KM RETRIEVE DIVZL 
DR DIVZL 

KK ST2 
KM SUB-BASIN ST2: ON-SITE 
BA .029 
LS . 77 35. 
UD .315 

KK RBT2 
KM RETENTION BASIN 
RS 1 €LEV 10 
sv 0 1.0 2.0 10. 
SE 10 11. 13. 15. 
sa 0 1.0 1.5 200. 

KK SS1 
KM SUB-BASIN SS1: ON-SITE 
BA .019 
LS 77 35. 
UD .309 

KK RBS1 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 .7 1.3 10. 
SE 10 11. 13. 15. 
SP 0 1.0 1.5 200. 

KK C2L 
KI I  COMBINE 
HC 3 

KK 
KI I  
KM 
KM 

a .  
RS 
RC 
RX 
RY 

R2L 
ROUTE C2L 
BOTTOn UIDTH OF MAIN CHANNEL = 201:(TYPICAL) 
DEPTH OF HAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
2 ELEV 10 

.055 .035 .055 3850 .Of7 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

1 74 KK SRl 
175 Kt4 SUB-BASIN SR1: ON-SITE 
1 76 BA .021 
1 77 L s n 35. 
178 UD .318 



LINE 

HEC-I INPUT PAGE 5 

KK RBRl 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 .8 1.5 10. 
SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 

KK SP1 
KH SUB-BASIN SP: ON-SITE 
BA .018 
LS 77 35. 
UD .313 

KK REP1 
KH RETENTION BASIN 
R S 1 ELEV 10 
SV 0 .7 1.3 10. 
SE 10 11. 13. 15. 
SP 0 1.0 1.5 200. 

KK RBMl 
Kt4 RETENTION BASIN 
RS 1 ELEV 10 
sv 0 .7 1.4 10. 
SE , 10 11. 13. 15. 
SP 0 1.0 1.5 200. 

KK C26 
KH CCMBINE RZL, RBR, REP, RBHl : WASH 18 
HC 4 

KK NULL 
HC 2 

KK $30 
KM SUB-BASIN S3O: OFF-SITE 

R30 
ROUTE S30 TNRU S32: WASH 
BOTTCU UIDTH OF WAIN CHANNEL 20f:(TYPICAL) 

DEPTH OF MAIN CHANNEL = 2.51:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
1 ELEV 10 

.055 ,035 .055 2250 .018 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 



HEC-1 INPUT PAGE 6 

LINE 

KK SA1 
KM SUB-BASIN SA: ON-SITE 
BA .027 
L S 80 35. 
UD .297 

RBAl 
RETENTION BASIN 

1 €LEV 10 
0 1.0 2.1 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

C32 
COMBINE S30jR30 8 RRA: UASH 2A 
2 

S40 
SUB-BASIN S40: OFF-SITE 
1.60 

84 15. 
.985 

R48 
BOTTOM UIDTH OF MAlN CHANNEL = 12':(TYPlCAL) 
DEPTH OF MAlN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
2 ELEV 10 

.055 .035 ,055 8400 .023 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 

15.5 12.5 12.5 10 10 12.5 12.5 15.5 

S50 
SUB-BASIN 550: OFF-SITE 
.53 

86 35. 
.535 

C5 1 
COMBINE RC8/S40 & S50: WASH 2 

2 

SJ1 
SUB-BASIN SJ: ON-SITE 
.027 

85 35. 
.305 



LINE 

HEC-1 INPUT PAGE 7 

ID .... . . .I.. . . . . . 2 . .  . . . . . 3 . .  . . . . .6.. . . . . -5.. . . . . -6.. . . . . .7. .. . .. .8.. , . . . .9... . . -10  

RBJl 
RETENTION BASIN 

1 €LEV 10 
0 1.3 2.5 10. 

10 11. 13. I S .  
0 1.0 1.5 200. 

R5 1 
ROUTE CS1 THRU BASIN 54: UASH 2 

BOTTOM UIOTH OF MAIN CHANNEL = 201:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5I:(TYPICALl 
OVERBANKS = GO1 : (TYPICAL)  

2 ELEV 10 
.055 .035 .055 3050 .015 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 1 2 .  15.5 

SGC6 
SUB-BASIN SGC6: ON-SITE 
.017 

85 
.251 

RBGC6 
RETENTION BASIN 

1 ELEV 10 
0 .6 1.2 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 

ST 1 
SUB-BASIN ST1: ON-SITE 
,029 

77 35. 
.315 

RBT1 
RETENTION BASIN 

1 €LEV 10 
0 1.0 2.0 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 

C54 
COMBINE RBTl,RBGC6, CS1, C32: UASH 2 

4 



HEC-1 INPUT PAGE 8 

LINE 

R54 
ROUTE C54 THRU BASIN 56: WASH 2 

BOTTOM UlDTH OF MAIN CHANNEL = 60J:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 5O1:(TYPICAL) 

2 ELEV 10 
.055 .035 .055 4150 .016 
48.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SU1 
SUB-BASIN SU: ON-SITE 
.048 

77 35. 
-330 

RBUl 
RETENTION BASIN 

1 ELEV 10 
0 1.2 3.5 10. 

10 11. 13. 15. 
0 1.2 1.5 200. 

SL 1 
SUB-BASIN SL: ON-SITE 
.029 

78 35. 
.318 

RBLl 
RETENTION BASIN 

1 ELEV 10 
0 1.0 2.1 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 

SN2 
SUB-BASIN SNZ: ON-SITE 
.007 

85 35. 
.276 

R B I 2  
RETENTION BASIN 

1 ELEV 10 
0 .4 .7 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 



HEC-1 INPUT PAGE 9 

KK C56 
KM COMBINE R54,RBL,RBNZ,RBU: WASH 2 
HC 4 

KK SGC3 
KM SUB-BASIN GC3: ON-SITE 
BA . .019 
LS 85 
UD .401 

KK RBGC3 
KM . RETENTION BASIN 
RS 1 €LEV 10 
SV 0 .9 1.7 10. 
SE 10 11. 13. 1s. 
SQ 0 1.0 1.5 200. 

KK NULL 
HC 3 

KK S60 
KM SUB-BASIN S60: OFF-SITE 
BA 1.81 
LS 87 16. 
UD .933 

KK DIV4R 
KM DlVERT 4: DIVCR-> WASH 3 & DIV4L-D WASH 4 
DT OlVCL 
D I 0. 294. 633. 1081. 1186. 2008. 
DQ 0. 188. 372. 606. 530. 1028. 

KK S7O 
KM SUB-BASIN 570: OFF-SITE 
BA .029 
LS 85 40. 
UD .I20 

KK S13 
KM SUB-BASIN S13: ON-SITE 
BA .013 
LS 85 35. 
W .286 

KK RBI3 
KM RETENTION BASIN 
US 1 ELEV 10 
SV 0 .6 1.2 10. 
SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 



HEC-1 INPUT PAGE 10 

LINE 

KK C70 
KM COMBINE DIV4R,RB13 B S70: WASH 3 
HC 3 

R 70 
RWTE C70 
BOTTOM WIDTH OF MAlN CHANNEL = 20f:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 40f:(TYPICAL) 
2 ELEV 10 

.055 .035 .055 3000 .017 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK SB1 
KM SUB-BASIN 181: ON-SITE 
BA ,030 
LS 84 35. 
UD .307 

KK RBBl 
KM RETENTION BASIN 
R S 1 ELEV 10 
SV 0 1.4 2.7 10. 
SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 

KK SGC4 
Kt4 SUB-BASIN GC4: ON-SITE 
BA .032 
LS 85 
W .251 

KK RBGC4 
KM RETENTION BASIN 
RS 1 €LEV 10 
sv 0 1.1 2.2 10. 
SE 10 11. 13. 15. 
so 0 1.0 1.5 ZOO. 

R71 
RWTE C71 
BOTTCU UIDTH OF MAIN CHANNEL = 20' :(TYPICAL) 
DEPTH OF MAlN CHANNEL = 2.51:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
2 ELEV 10 

.055 ,035 .055 3850 .017 
48.5 51.5 91.5 94 114 116.5 156.5 159-5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 



HEC-1 INPUT 

KK SN1 
KH SUB-BASIN SN1: ON-SITE 
BA .060 
LS 85 35. 
UD .276 

KK RBNl 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 2.7 5.5 10. 
SE 10 11. 13. 15. 
SP 0 1.8 2.0 200. 

KK C62 
KM COMBINE RBNl & R71: WASH 3 
nc 2 

KK RET4L 
KM RETRIEVE DIVGL: UASH 4 
OR OIV4L 

KK DlVSR 
KM DIVERT 5: DIV5R - >  UASH 4A: DlVSL MAlN CHANNEL OF UASH 4 
DT DIV5L 
D I 0. 11. 71. 204. 665. 1556. 3038. 
DQ 0. 0. 24. 128. 329. 762. 1656. 

R5R 
ROUTE DIVSR THRU $66: WASH 4A 

BOTTCU WIDTH OF MAlN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAlN CHANNEL = Z.Sf:(TYPICAL) 
OVERBANKS = COf:(TYPICAL) 

1 ELEV 10 
.055 .035 .055 1470 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK SC1 
KM SUB-BASIN SC1: ON-SITE 
BA .025 
LS TI 35. 
w .309 

KK RBCl 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 1.4 2.7 10. 
SE 10 11. 13. 15. 
SQ 0 1.0 1.5 200. 

PAGE 11 

. . . .9. .  . . . .10 



H E C - 1  INPUT PAGE 12 

LINE 

KK SD1 
KM SUB-BASIN SS1: ON-SITE 
BA .O24 
LS 77 35. 
UD .278 

KK RED1 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 .9 1.7 10. 
SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 

KK C66 
KH COMBINE RBCl,RBOl, RSR: UASH 4A 
YC 3 

KK NULL 
HC 2 

KK RET5L 
KM RETRIEVE DIV5L: MAIN CHANNEL UASH 4 
DR DIVSL 

KK S12 
KM SUB-BASIN SI2: ON-SITE 
BA .015 
LS 77 35. 
UD .303 

KK RBI2 
KM RETENTION BASIN 
RS 1 ELEV 10 
sv 0 .7 1.4 10. 
SE 10 11. 13. 15. 
sa 0 1.0 1.5 200. 

R5L 
ROUTE DIVSL THRU S68: UASH 4 

BOTTOM UIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.51:(TYPICAL) 
OVERBANKS = 40': (TYPICAL) 

1 ELEV 10 
.055 .035 .055 1750 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 



HEC-1 INPUT PAGE 1 3  

L I N E  ID.... 

SE2 
SUB-BASIN SE2: ON-SITE 
. 0 0 9  

8 5  35 .  
. 3 3 6  

RBE2 
RETENTION BASIN  

1 ELEV 1 0  
0 .5  .9 10. 

1 0  11.  13 .  15. 
0 1.0 1.5 200. 

C68 
COMBINE RBEZ & R5L: UASH 4 

2 

NULL 
2 

S 8 0  
SUB-BASIN S80: OFF-S ITE 
. 0 5 8  

8 5  
.I66 

S 9 0  
SUB-BASIN S9O: OFF-S ITE 
.063  

8 6  
. I 5 2  

S I l  
SUB-BASIN S I 1 :  ON-S ITE 
.015 

8 5  35. 
.301 

R B I 1  
RETENTION BASIN  

1 ELEV 10 
0 .7 1.6 10. 

10 11. 13. 15. 
0 1.0 1.5 200.  

R9O 
ROUTE C9O 

BOTTOn WIDTH OF MAIN CHANNEL = 121:(TYPICAL) 
DEPTH OF W I N  CHANNEL = 2.51:(TYPlCAL) 
OVERBANKS 401:(TYP1CAL) 

2 ELEV 10 



HEC-1 INPUT 

LINE 

KK S9C 
KM SUB-BASIN S94: OFF-SITE 
BA .I32 
LS 86 
UD .I86 

KK S l O O  
KM SUB-BASIN SIOO: OFF-SITE 
BA ..I48 
LS 86 
UD .I96 

KK SH1 

KH SUB-BASIN SH: ON-SITE 
BA .029 
LS 85 35. 
uD .313 

KK RBHl 
KH RETENTION BASIN 
RS 1 ELEV 10 
SV 0 1.4 2.7 10. 
SE 10 11. 13. 15. 
SQ 0 1.0 1.5 200. 

R l O O  
ROUTE C l O O  :WASH 6 

BOTTOn WIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL 2.5':(TYPICAL) 
OVERBANKS CO':(TYPICAL) 

2 ELEV 10 
.055 .035 .055 2400 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK SE1 
KM SUB-BASIN SEl: ON-SITE 
BA .038 
LS 85 35. 
W .293 

KK RBE1 
KH RETENTlON BASIN 
RS 1 ELEV 10 
SV 0 1.7 3.5 10. 
SE 10 11. 13. 15. 
SQ 0 1.2 2.0 200. 



HEC-1 INPUT 

LINE ID.. 

SGCS 
SUB-BASIN GC5: ON-SITE 
.029 

85 
.351 

RBGC5 
RETENTION BASIN 

1 €LEV 10 
0 1.1 2.1 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

SGC2 
SUB-BASIN GC2: ON-SITE 
.024 

85 
.359 

RBGC2 
RETENTION BASIN 

1 €LEV 10 
0 .9 1.7 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

SO 1 
SUB-BASIN SO: ON-SITE 
.014 

81 35. 
.315 

RBOl 
RETENTION BASIN 

1 ELEV 10 
0 .6 1.2 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

sn2 
SUB-BASIN SH2: ON-SITE 
.029 

78 35. 
.322 



HEC-I INPUT 

RBMZ 
RETENTION BASIN 

1 ELEV 10 
0 1.1 2.1 

10 11. 13. 
0 1.0 1.5 

NULL 
2 

SKI 
SUB-BASIN SKI: ON-SITE 
-026 

85 35. 
. .318 

RBK1 
RETENTION BASIN 

1 ELEV 10 
0 1.2 2.4 

10 11. 13. 
0 1.0 1.5 

SF1 
SUB-BASIN SFl: ON-SITE 
.018 

85 35. 
.297 

REF1 
RETENTION BASIN 

1 ELEV 10 
0 .9 1.7 

10 11. 13. 
0 1.0 1 . 5 )  

NULL 
2 

SG1 
SUB-USIN SG1: ON-SI TE 
.031 

85 35. 
.318 

REG1 
RETENTlON BASIN 

1 ELEV 10 
0 1.5 2.9 

10 11. 13. 
0 1.0 1.5 



HEC-1 INPUT 

LINE 

SG2 
SUB-BASIN SGZ: ON-SITE 
.031 

85 35. 
.318 

RBGZ 
RETENTION BASIN 

1 €LEV 10 
0 1.5 2.9  10. 

10 11. 13. 15. 
0 1.0 1.5 200. 

NULL 
2 



SCHEUATIC DIAGRAU OF STREAU NETUORK 

INPUT 
L I N E  ( V )  ROUTING ( - - - > )  DIVERSION OR PUMP FLOU 

NO. ( . I  CONNECTOR ( < - - - )  RETURN OF DIVERTED OR PUMPED FLOU 

S 1 6  

S 2 0  
v 
v 

R2O 

s c o n  
v 
v 

RBCOM 

C24. . . . .  ............................... 

-.--- -., D l  V l L  
D I V l R  

< - - - - - - -  D I V l L  

R E 1  l L  

---.---, D I V Z L  

D I V 2 R  

C25.  ........... 
v 
v 

R25  

S8 

s10 

Sl2 

C13........ ............................ 

. - - - - - - - >  D I V 3 L  

D I V 3 R  



< - - . - - . . DIV3L 
RET3L 

sa 
v 
v 

R BQ 

CIB............ 

< - - - - - - . DlV2L 
. _ RET2L 

ST2 
v 
v 

RBT2 

SSl 
v 
v 

RBSl 

........................ C2L 
v 
v 

R2L 

SR1 
v 
v 

RBRl 

SPl 
v 
v 

REP1 

NULL............ 



S A l  
v 
v 

RBA1 

C 3 2  ............ 

SLO 
v 
v 

R 4 8  

S 5 0  

C 5 1 . .  .......... 

S J I  
v 
v 

R B J l  

cst . . . . . . . . . . . .  
v 
v 

R 5  1  

SGC6 
v 
v 

RBGC6 

S T  1  
v 
v 

R B T 1  

CSC.................................... 
v 
v 

RSC 

su 1 
v 
v 

R B U l  

S L l  
v 
v 

R B L l  



NULL 



NULL 

....--. > D I V S L  

D IVSR 
v 
v 

R5R 

. < - - - - - - -  OIVSL 

RETSL 

NULL.... . . . . . . . .  



C100.. ...................... 
v 
v 

RlOO 

SGCS 
v 
v 

RBGCS 

SO1 
v 
v 

RBOl 

CO.... . . . . . . . .  



665 N U L L . . . . . . . . . . . .  

NULL. . .  ......... 

NULL... 

(*"I RUNOFF ALSO COnPUTED AT T H I S  LOCATION 



**t**tt*~*tt.~ttttt~t*tttttttt***t*tt~ttt 

FLOOO HYDROGRAPH PACKAGE (HEC-1)  * 
t SEPTEMBER 1 9 9 0  t 

t VERSION 4.0 

RUN DATE 0 4 / 0 1 / 1 9 9 3  TIME 07:34:15 
t 

*tt*~t*t***ttt*ttttttt*t*****t~*tttttttt* 

DUPZP 
DEL WEBB PROPERTY - POST DEVELOPMENT CONDITIONS: 5 9 - Z N - 9 2  
2 YR - 6HR RAINFALL EVENT 
HEC-1 HYPOTHETICAL D ISTRIBUTION 
LAC TIMES: t r a v e l  t ime  c a l c u l a t i o n s  
CURVE NUMBERS: RANGE 76 TO 88 

VEGETATION: POOR CONOlTlON DESERT SHRUB 
SOIL  TYPES: A, 8, C & D 

DEPTH AREA REDUCTION FACTORS (PER NOAA HYDRO-40) 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH T lME DATA 
NMlN 5 MINUTES I N  COWPUTATlON INTERVAL 

[DATE 1 0 STARTING DATE 

l T I M E  0000 STARTING TIME 

NO 300 NUn8ER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0 0 5 5  ENDING T IME 
ICENT 19 CENTURY MARK 

COnWTAT lON INTERVAL .08 HOURS 
TOTAL T l M E  BASE 24.92 HOURS 

ENGLISH U N I T S  
DRAINAGE AREA SWARE M I L E S  
PRECIP ITATION DEPTH INCHES 

LENGTH, ELEVATION FEET 
FLOU CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

MULTI -PLAN OPTION 

NPLAN 1 NUMBER OF PLANS 

N I L T I - R A T 1 0  OPTION 
RATIOS OF PRECIP ITATION 

1 .OO .99 .98 .97 .96  

* U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

t 6 0 9  SECOND STREET 
DAVIS,  CALIFORNIA 9 5 6 1 6  

t ( 9 1 6 )  7 5 6 - 1 1 0 4  
C 



PEAK FLOW AND STAGE (END-OF-PER100) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COnPUTATlONS 
FLOWS IN CUBIC FEET PER SECOND, AREA I N  S9UARE MILES 

TlME TO PEAK IN HOURS 

RATIOS APPLIED TO PRECIPITATION 
OPERAT I O N  S T A T I O N  AREA PLAN R A T I O  1 R A T I O  2 R A T I O  3 R A T I O  4 RATIO 5 

1 .OO .99 .98 .97 .96 

HYDROCRAPH A T  
+ St4 .12 1 FLOU 104. 102. 100. 99. 98. 

TIME 3.25 3.25 3.25 3.25 3.25 

HYOROGRAPH AT 
+ 516 .04 1 FLOW 40. 40. 39. 38. 38. 

TIME 3.17 3.17 3.17 3.17 3.17 

HYDROGRAPH AT 
+ S20 1.91 1 FLOW 634. 625. 616. 606. 602. 

TIME 3.92 3.92 3.92 3.92 3.92 

ROUTED TO 
+ R2O 1.91 1 FLOW 633. 623. 613. 604. 599. 

TIME 4.00 4.00 4.00 4.00 4.00 

** PEAK STAGES IN FEET ** 
1 STAGE 11.47 11.46 11.45 11.43 11.42 

TIME 4.00 4.00 4.00 4.00 4.00 

HYOROGRAPH A T  
+ SCOn .02 1 FLOU 17. 17. 16. 16. 16. 

TIME 3.33 3.33 3.33 3.33 3.33 

ROUTED TO 
+ RBCOM .02 1 FLOW 1. 1. 1. 1. 1. 

TIME 4.67 4.67 4.67 4.67 4.67 

" PEAK STAGES IN FEET " 
1 STAGE 10.88 10.86 10.85 10.84 10.86 

TIME 4.75 4.75 4.75 4.75 4.75 

4 COMBINED AT 
+ C24 2.09 1 FLW 645. 636. 626. 616. 611. 

TIME 4.00 4.00 4.00 4.00 4.00 

DIVERSION TO 
+ DlVlL . 2.09 1 FLW 339. 333. 327. 321. 318. 

TIME 4.00 4.00 4.00 4.00 4.00 

HYDROGRAPH AT 
+ D I V l R  2.09 1 FLOU 306. 302. 298. 2%. 293. 

TIME 4.00 4.00 4.00 4.00 4.00 

HYDROGRAPH AT 
+ RETlL .OO 1 FLW 339. 333. 327. 321. 318. 

TIME 4.00 4.00 4.00 4.00 4.00 

DIVERSION TO 
+ OIV2L. .OO 1 FLW 189. 186. 183. 181. 179. 

TIME 4.00 4.00 4.00 4.00 4.00 

HYDROGRAPH AT 
+ DlV2R .OO 1 FLW 151. 147. 144. 141. 139. 

TIME 4.00 4.00 4.00 4.00 4.00 



2 COMBINED AT 
+ 2.09 1 FLOW . 456. 450. 

TIME 4.00 4.00 

ROUTED TO 
+ 2.09 1 FLOW 448. 440. 

TIME 4.08 4.08 

** PEAK STAGES IN FEET *' 
1 STAGE 11.19 11.18 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ .03 1 FLOW 30. 29. 

TIME 3.17 3.17 

HVDROCRAPH A T  

-37  1 FLOU 240. 236. 
TIME 3.33 3.33 

HYDROGRAPH AT 
+ .03 1 FLOW 33. 32. 

TIME 3.17 3.17 

HYDROGRAPH AT 
+ .01 1 FLOW 5. 5. 

TIME 3.33 3.33 

RWTEO TO 
+ .O1 1 FLOW 0. 0. 

TIME 4.50 4.50 

*' PEAK STAGES IN FEET *' 
1 STAGE 10.44 10.43 

TIME 4.67 4.67 

5 COMBINED AT 
+ 2.54 1 FLOU 482. 475. 

TIME 4.08 4.08 

DIVERSION TO 
+ 2.54 1 FLOU 14. 14. 

T I ~ E  4.08 4.08 

HYOROGRAPH AT 
+ 

HYOROGRAPH AT 
+ .OO 1 FLW 14. 14. 

TIME 4.08 4.08 

HYOROGRAPH AT 
+ 

ROUTED TO 
.O1 1 FLOU 1. 1. 

TIME 4.50 4.50 

" PEAK STAGES IN FEET ** 
1 STAGE 10.75 10.74 

TIME 4.58 4.58 



HYDROGRAPH AT 
+ 

HYOROCRAPH A T  
+ 

RWTED TO 
+ 

HYDROGRAPH AT 
+ 

RWTED TO 
+ 

3 COMBINED AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

RWTED TO 
+ .  

HYDROGRAPH AT 
+ 

RWTED TO 
+ 

ClB 

RET2L 

ST2 

RBT2 

SS1 

RBSl 

C2L 

R2L 

SR 1 

RBR1 

SP 1 

REP1 

1 FLOU 15. 14. 
TlME 4.08 4.08 

1 FLOU 189. 186. 
TIME 4.00 4.00 

1 FLOU 14. 14. 
TIME 3.42 3.42 

1 FLOU 1. 1. 
TIME 4.92 4.92 

** PEAK STAGES IN FEET ** 
1 STAGE 10.86 10.84 

T I M E  5.00 5.00 

1 FLOW 9. 9. 
TIME 3.42 3.42 

1 FLOU 1. 1. 
TIME 4.50 4.50 

'* PEAK STAGES IN FEET ** 
1 STAGE 10.76 10.75 

TIME 4.58 4.58 

1 FLOU 190. 188. 
TIME 4.00 4.00 

1 FLOU 188. 185. 
TIME 4.08 4.08 

** PEAK STAGES IN FEET ** 
1 STAGE 11.37 11.36 

TIME 4.08 4.08 

1 FLW 1. 1. 
TIME 4.75 4.75 

** PEAK STAGES I N  FEET " 
1 STAGE 10.75 10.74 

TIME 4.75 4.75 

1 FLW 9. 9. 
T IME 3.42 3.42 

1 FLW 1. 1. 
TIME 4.50 4.50 

** PEAK STAGES IN FEET ** 
1 STAGE 10.72 10.71 

TIME 4.58 6.58 



HYDROGRAPH A T  
+ SM1 .02 1 FLOW 10. 9. 9. 9. 9. 

T IME 3.33 3.33 3.33 3.33 3.33 

RWTED TO 
+ RBMl .02 1 FLOW 1. 1. 

T IME 4.50 4.50 

** PEAK STAGES I N  FEET " 
1 STAGE 10.78 10.77 

TIME 4.58 4.58 

4 COMBINED AT 
+ C26 .ll 1 FLOW 190. 188. 

TIME 4.08 4.08 

2 COMBINED A T  

* NULL -12  1 FLOU 205. 202. 
TIME L.08 4.08 

HYDROGRAPH AT 
+ S30 .42 1 FLOW 244. 241. 

TIME 3.50 3.50 

ROUTED TO 
+ R30 .42 1 FLOW 241. 237. 

TIME 3.58 3.58 

** PEAK STAGES I N  FEET ** 
1 STAGE 11.57 11.55 

TIME 3.58 3.58 

HYDROGRAPH AT 
SA 1 .D3 1 FLOW 15. 14. 14. 14. 14. 

TIME 3.33 3.33 3.33 3.33 3.33 

RWTED TO 
+ RBAl .03 1 FLOU 1. 1. 1. 1. 1. 

TIME 4.92 4.92 4.92 4.92 4.92 

** PEAK STAGES IN FEET ** 
1 STAGE 10.86 10.84 10.83 10.82 10.81 

TIME 5.00 5.00 5.00 5.00 5.00 

2 COHBINED AT 
+ C32 .45 1 FLOV 241. 238. 235. 231. 230. 

TIME 3.58 3.58 3.58 3.58 3.58 

HYDROGRAPH AT 
+ S40 1.60 1 FLOU 328. 322. 

T lUE 4.17 4.17 

ROUTED TO 
+ R48 1.60 1 FLOU 318. 315. 

TIME 4.33 4.33 

** PEAK STAGES IN FEET ** 
1 STAGE 12.33 12.32 

TlUE 4.33 6.33 

HYDROGRAPH AT 
+ S50 .53 1 FLW 248. 244. 

TIME 3.58 3.58 



2.13 1 FLOW 428. 421. 
TIME 4.08 4.08 

HYDROGRAPH AT 
+ .03 1 FlOV 17. 17. 

TlME 3.33 3.33 

RWTEO TO 
.03 1 FLOU 1. 1. 

TIME 5.42 5.42 

" PEAK STAGES IN FEET " 
1 STAGE 10.79 10.78 

TIME 5.50 5.50 

2 COMBINED A T  
+ 2.16 1 FLOU 429. 421. 

TlME 4.08 4.08 

RWTED TO 
+ 2.16 1 FLOW 427. 420. 

TIME 4.17 4.08 

** PEAK STAGES IN FEET ** 
1 STAGE 12.33 12.32 

TIME 4.17 4.08 

HYDROGRAPH AT 

RWTED TO 
+ .02 1 FLGU 1. 1. 

TIME 4.75 4.75 

" PEAK STAGES IN FEET ** 
1 STAGE 10.53 10.52 

TIME 4.83 4.83 

HYDROGRAPH AT 
+ .03 1 FLGU 14. 14. 

TIME 3.42 3.42 

RWTED TO 
+ 

** PEAK STAGES IN FEET *' 
1 STAGE 10.86 10.84 

TIME 5.00 5.00 

2.65 1 FLW 586. 576. 
TIME 3.75 3.75 

RWTED TO 
+ 2.65 1 FLW 581. 571. 

TIME 3.92 3.92 

** PEAK STAGES IN FEET ** 
1 STAGE 11.42 11.41 

TIME 3.92 3.92 

HYDROGRAPH AT 
.05 1 FLW 23. 22. 

TIME 3.42 3.42 



RWTED TO 
+ .05 1 FLOU 1.  1.  

TIME 4.92 4.92 

" PEAK STAGES I N  FEET ** 
1 STAGE 11.20 11.18 

TIME 5.33 5.33 

HYDROGRAPH AT 
.03 1 FLOW 14. 14. 

TIME 3.42 3.42 

RWTED TO 
.03 1 FLOW 1.  1.  

TIME 4.83 4.83 

'* PEAK STAGES I N  FEET '* 
1 STAGE 10.88 10.86 

TIME 5.00 5.00 

HYOROGRAPH AT 
+ .01 1 FLOW 5.  5.  

TIME 3.33 3.33 

.O1 1 FLOW 1. 1.  
TIME 4.17 4.17 

** PEAK STAGES I N  FEET ** 
1 STAGE 10.56 10.56 

TIME 4.17 4.17 

4 COMBINED AT 
+ C56 2.73 1 FLOW 583. 574. 

TIME 3.92 3.92 

HYDROGRAPH AT 
+ SGC3 .02 1 F L W  6.  6 .  

TIME 3.50 3.50 

ROUTED TO 
+ RBGC3 .02 1 F L W  0. 0. 

TIME 5.67 5.58 

** PEAK STAGES I N  FEET ** 
1 STAGE 10.42 10.41 

TIME 5.83 5.83 

3 COMBINED AT 
+ NULL 2.87 1 F L W  779. 767. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ S60 1.81 1 F L W  471. 463. 

TIME 4.08 4.08 

DIVERSION TO 
+ D I V 4 L  1.81 1 F L W  204. 280. 

TIME 4.08 4.08 

HYOROGRAPH AT 
+ D I V4R 1.81 1 F L W  187. 183. 

TIME 4.08 4.08 

HYDROGRAPH AT 



570 .03 1 FLOW 31. 31. 31. 30. 30. 
TIME 3.17 3.17 3.17 3.17 3.17 

HYDROGRAPH AT 
+ S13 

ROUTED TO 
+ RBI3 

3 COMBINED AT 
+ C70 

RWTED TO 
+ R70 

HYDROGRAPH AT 
+ SB1 

RWTED TO 
+ RBBl 

HYDROGRAPH AT 
+ SGC4 

RWTED TO 
+ 

HYDROGRAPH AT 
+ 

.01 1 FLW 9. 9. 8. 8. 8. 
TIME 3.33 3.33 3.33 3.33 3.33 

.01 1 FLOW 1. 1. 1. 1. 1. 
TIME 4.33 4.33 4.33 4.33 4.33 

" PEAK STAGES I N  FEET ** 
1 STAGE 10.74 10.73 10.72 10.71 10.71 

TIME 4.42 4.42 4.42 4.42 4.42 

1.85. 1 FLOU 189. 186. 182. 178. 177. 
TIME 4.08 4.08 4.08 4.08 4.08 

1.85 1 FLOU 188. 184. 181. 177. 175. 
T IME 4.17' 4.17 4.17 4.17 4.17 

" PEAK STAGES I N  FEET " 
1 STAGE 11.37 11.36 11.34 11.32 11.32 

TIME 4.17 4.17 4.17 4.17 4.17 

.03 1 FLOW 18. 18. 18. 17. 17. 
TIME 3.42 3.42 3.42 3.42 3.42 

.03 1 FLOU 1. 1. 1. 1. 1. 
TIME 5.58 5.58 5.58 5.58 5.58 

" PEAK STAGES IN FEET ** 
1 STAGE 10.79 10.78 10.77 10.76 10.76 

TIME 5.67 5.67 5.67 5.67 5.67 

.03 1 FLOU 14. 13. 13. 13. 12. 
TIME 3.33 3.33 3.33 3.33 3.33 

** PEAK STAGES IN FEET ** 
1 STAGE 10.61 10.59 10.58 10.57 10.56 

TIME 6.08 6.08 6.08 6.08 6.08 

1.91 I FLCU 189. 186. 182. 178. in. 
TIME 4.17 4.17 4.17 4.17 4.17 

1.91 1 FLCU 187. 184. 180. 176. 175. 
TIME 4.25 4.25 4.25 4.25 4.25 

** PEAK STAGES IN FEET ** 
1 STAGE 11.37 11.35 11.34 11.32 11.31 

TIME 4.25 4.25 4.25 4.25 4.25 

SN1 .06 1 FLOW 41. 40. 40. 39. 39. 
TIME 3.33 3.33 3.33 3.33 3.33 



RWTED TO 
+ .06 1 FLW 2. 2. 

TIME 5.58 5.58 

** PEAK STAGES I N  FEET ** 
1 STAGE 10.86 10.84 

TIME 5.83 5.83 

2 COMBINED A T  
+ C62 

NULL 

RET4L 

DIVSL 

DIV5R 

R5R 

1.97 1 FLOW 189. 185. 
TIME 4.25 4.25 

2 COMBINED AT 
+ k.85 1 FLW 946. 931. 

TIME 4.08 4.08 

HYDROGRAPH AT 

+ .OO 1 FLW 284. 280. 
TIME 4.08 4.08 

DIVERSION TO 
+ .OO 1 FLW 163. 161. 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ .OO 1 FLW 121. 119. 

TIME 4.08 4.08 

ROUTED TO 
+ .OO 1 FLW 121. 118. 

TIME 4.08 4.08 

** PEAK STAGES IN FEET ** 
1 STAGE 11.61 11.39 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ .03 1 FLCU 12. 12. 

TIME 3.42 3.42 

ROUTED TO 
+ 

'* PEAK STAGES IN FEET ** 
1 STAGE 10.55 10.54 

TIME 5.67 5.67 

HYDROGRAPH AT 
+ SD 1 

RBDl 
RWTED TO 

+ .02 1 FLW 1. 1. 
TIME 4.75 4.75 

** PEAK STAGES IN FEET *' 
1 STAGE 10.78 10.77 

TIME 4.83 4.83 

3 COMBINED AT 
.05 1 FLW 122. 119. 

TIME 4.08 6.08 

2 COMBINED AT 



HYDROGRAPH AT 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

2 COMBINED AT 
+ 

ROUTED 10 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

2 COMBINED AT 
+ 

HYOROGRAPH AT 
6 

HYOROGRAPH AT 
t 

HYOROGRAPH AT 

ROUTED TO 
+ 

NULL 

RETSL 

$12 

RBI2 

C54 

R5L 

SE2 

RBE2 

C68 

NULL 

S80 

$90 

S11 

RBI1 

1 FLOW 1068. 1051. 
TIME 4.08 4.08 

1 FLOU 163. 161. 
TlME 4.08 4.08 

1 FLOU 7. 7. 
TIME 3.33 3.33 

1 FLW 1. 1. 
TIME 4.58 4.58 

** PEAK STAGES IN FEET ** 
1 STAGE 10.60 10.59 

T l V E  4.58 4.58 

1 FLOU 164. 162. 
T lME 4.08 4.08 

1 FLOU 163. 161. 
TIME 4.08 4.08 

** PEAK STAGES IN FEET ** 
1 STAGE 11.68 11.67 

TIME 4.08 4.08 

1 FLOU 5. 5. 
TIME 3.42 3.42 

1 FLW 1. 1. 
TIME 4.33 4.33 

** PEAK STAGES IN FEET ** 
1 STAGE 10.60 10.59 

TIME 4.42 4.42 

1 FLW 164. 162. 
TIME 4.08 4.08 

1 FLW 1232. 1212. 
TIME 4-08 4.08 

1 FLW 31. 30. 
T lME 3.25 3.25 

1 FLW 38. 37. 
TIME 3.25 3.25 

1 FLW 10. 9. 
TIME 3.33 3.33 

1 FLW 1. 1. 
TIME 4.50 4.50 



** PEAK STAGES I N  FEET " 
1 STAGE 10.75 10.74 

TIME 4.58 4.58 

3 COMBINED AT 
+ 

.14 1 FLOU 55. 53. 
TIME 3.42 3.42 

** PEAK STAGES I N  FEET ** 
1 STAGE 10.88 10.86 

TIME 3.42 3.42 

HYDROGRAPH AT 
+ .13 1 FLOW 72. 71. 

TIME 3.25 3.25 

HYDROGRAPH AT 
+ .15 1 FLOU 78. 76. 

T lME 3.25 3.25 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ '  .03 1 FLOW 1. 1. 

TIME 5.58 5.58 

** PEAK STAGES I N  FEET ** 
1 STAGE 10.79 10.78 

TIME 5.67 5.67 

3 COMBINED AT 
+ .31 1 F L W  150. 147. 

TIME 3.25 3.25 
ClOO 

RlOO 
ROUTED TO 

+ .31 1 F L W  145. 142. 
TIME 3.33 3.33 

** PEAI STAGES I N  FEET ** 
1 STAGE 11.57 11.55 

T I M  3.33 3.33 

HYDROGRAPH AT 
+ .04 1 F L W  25. 24. 

TIME 3.33 3.33 

RWTED TO 
+ .04 1 F L W  1. 1. 

T lME 5.42 5.42 

** PEAK STAGES I N  FEET ** 
1 STAGE 10.86 10.84 

TIME 5.67 5.67 

HYDROGRAPH AT 
+ .03 1 FLOU 10. 10. 

TIME 3.50 3.50 

RWTED TO 



.03 1 FLOW 1. 1. 
TIME 5.92 5.92 

** PEAK STAGES I N  FEET ** 
1 STAGE 10.55 10.54 

T IME 6.17 6.17 

4 COMBINED A T  

HYDROGRAPH A T  
.02 1 FLOU 8. 8. 

T [ME 3.50 3.50 

RWTEO TO 
+ .02 1 FLOW 1. 1. 

T lME 5.67 5.58 

** PEAK STAGES I N  FEET " 
1 STAGE 10.54 10.52 

TIME 5.83 5.83 

HYOROGRAPH AT 
4 .01 1 FLW 8. 7. 

TIME 3.42 3.42 

.O1 1 FLW 1. 1. 
TIME 4.42 4.42 

** PEAK STAGES I N  FEET '* 
1 STAGE 10.71 10.70 

TIME 4.50 4.50 

2 COMBINED AT 
+ .04 1 FLOW 1. 1. 

TIME 4.83 4.83 

HYOROGRAPH AT 
+ .03 1 FLOU 14. 14. 

TIME 3.42 3.42 

.03 1 FLOU 1. 1. 
TIME 5.08 5.08 

**'PEAK STAGES I N  FEET ** 
1 STAGE 10.81 10.79 

TIME 5.17 5.17 

2 COMBINED AT 
+ C28 

NULL 

SKI 

RBKl 

.07 1 FLOU 2. 2. 
TIME 4.92 4.92 

.58 1 FLW 196. 191. 
TIME 3.33 3.33 

HYDROGRAPH AT 
+ .03 1 FLOV 16. 16. 

TIME 3.42 3.42 

ROUTED TO 
+ 



HYDROGRAPH AT 
+ SF1 

2 COMBINED AT 
+ NULL 

HYDROGRAPH AT 
+ SG1 

ROUTED TO 
t REG1 

HYDROGRAPH AT 
+ SG2 

ROUTED TO 
+ REG2 

2 COHBINED AT 
+ NULL 

** PEAK STAGES I N  FEET " 
1 STAGE 10.81 10.80 10.79 10.78 10.77 

TIME . 5.33 5.33 5.33 5.33 5.33 

.02 1 FLOW 12. 11. 11. 11. 11. 
TIME 3.33 3.33 3.33 3.33 3.33 

.02 1 FLOW 1. 1. 1. 1. 1. 
TIME 4.67 4.67 4.67 4.67 4.67 

** PEAK STAGES I N  FEET ** 
1 STAGE 10.72 10.71 10.70 10.69 10.69 

TIME 4.83 4.83 4.83 4.83 4.83 

.04 1 FLOU 2. 2. 1. 1. 1. 
TIME 4.92 4.92 4.92 4.92 4.92 

.03 1 FLOW 19. 19. 19. 18. 18. 
TIME 3.42 3.42 3.42 3.42 3.42 

.03 1 FLOW 1. 1. 1. 1. 1. 
TIME 5.58 5.58 5.58 5,58 5.58 

** PEAK STAGES IN FEET ** 
1 STAGE 10.80 10.79 10.77 10.76 10.76 

TIME 5.83 5.83 5.83 5.83 5.83 

.03 1 FLOW 19. 19. 19. 18. 18. 
TIHE 3.42 3.42 3.42 3.62 3.42 

.03 1 FLOU 1. 1. 1. 1. 1. 
TIME 5.58 5.58 5.58 5.58 5.58 . 

*" PEAK STAGES I N  FEET '" 
1 STAGE 10.80 10.79 10.77 10.76 10.76 

TIME 5.83 5.83 5.83 5.83 5.83 

.06 1 FLOW 2. 2. 2. 2. 2. 
TIME 5.67 5.67 5.67 5.67 5.67 



FLOOD HYDROGRAPH PACKAGE (HEC-1)  
t SEPTEUBER 1990 

VERSION 4.0 * 
t 

RUN DATE 0 4 / 0 1 / 1 9 9 3  T I U E  07:33:25 
t 

tt*t*t**.ttt*t*t**tt*tatttt*tttttttttttt* 

* U.S. ARUY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER * 

* 6 0 9  SECOND STREET t 

DAVIS, CALIFORNIA 9 5 6 1 6  
t ( 9 1 6 )  7 5 6 - 1 1 0 4  t 

t 

X X XXXXXXX XXXXX X 
X X X  X X X X  

X X X  X X 
XXXXXXX XXXX X XXXXX X 

X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

' L 

/o Y E ~ ~ R  EU~,+ - Po s t a e  u ~ W Q K *  -+ 
T H I S  PROGRAM REPLACES A L L  PREVIOUS VERSIONS OF HEC-1 KNOVN AS HEC1 (JAN n), HECIGS, HEClDB, AND HEClKU. 

THE D E F I N I T I O N S  OF VARIABLES -RTIHP- AND -RTIOR- HAVE CHANGED FROn THOSE USED WITH THE 1 9 n - S T Y L E  INPUT STRUCTURE. 
THE D E F I N I T I O N  OF -AMSKK- ON RM-CARD UAS CHANGED WITH REVISIONS DATED 2 8  SEP 81. T H I S  I S  THE FORTRAN77 VERSION 
NEW OPTIONS: DAUBREAK CUTFLOU SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:URITE STAGE FREQUENCY, 
DSS:READ TIM SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 

K INEUATIC  WAVE: NEW F I N I T E  DIFFERENCE ALGORITHM 



HEC-1 INPUT 

LINE ID... .. . .I.. . . . . .2.. . . . . . 3 . .  . . . . . 4 . .  . . . . - 5 . .  . . . . -6.. . . . . -7.. . . . . -8.. . . . 
I 0  OUPlOP 
ID DEL UEBB PROPERTY - POST DEVELOPMENT CONDITIONS: 59-ZN-92 
ID 10 YR - 6HR RAINFALL EVENT 
I 0  HEC-1 HYPOTHETICAL DISTRIBUTION 
ID LAG TIMES: t r ave l  t i m e  ca lcu la t ions  
ID CURVE NUMBERS: RANGE 76 TO 88 
ID VEGETATION: PWR CONDITION DESERT SHRUB 
ID  SOIL TYPES: A, B, C 8 0 
I 0  DEPTH AREA REOUCTION FACTORS (PER NOAA HYDRO-40) 
ID AREA(SQM1) X 
I 0  -----.---.--.---..-.- 
ID 0 1 .o 
ID 1 0.99 
ID 2 0.98 
I 0  3 0.97 
I 0  4 0.965 
I D  -..-..--.--....------ 
*DIAGRAM 
IT  5 300 
10 5 0 
JR PREC 1.000 0.99 0.980 0.970 0.965 

KK S14 
KM SUB-BASIN S14: OFF-SITE 
PH 0.56 1.02 1.65 1.87 2.01 2.29 
BA . I19 
L S 87 29. 
UD .18 

KK St6 
KM SUB-BASIN S16: OFF-SITE 
BA .044 
LS 86 32. 
UD . I47 

KK S2O 
KM SUB-BASIN S20: OFF-SITE 
BA 1.91 
LS 87 30. 
UO .a41 

RZO 
ROUTE SZO THRU $24 

BOTTGU UlOTH OF MAIN CHANNEL = 60J:(TYPICAL) 
DEPTH OF MAIN CHANNEL = Z.5J:(TYPICAL) 
OVERBANKS = SOg:(TYPICAL) 

1 ELEV 10 
.055 .035 .055 2050 .017 
48.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

PACE 1 

. .9.. . . . .10 



HEC-1 INPUT 

LINE 10.. 

SCOH 
SUB-BASIN SCOM: ON-SITE 
,020 

85 5 0 
.252 

RBCOM 
RETENTION BASIN 

1 ELEV 10 
0 1.0 2.8 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

DIVlR 
DIVERT #l:OIVlR - FLOW IN MAIN CHANNEL: UASH 1 
DIVlL 

0. 9. 132. 458. 1140. 2174. 3491. 
0. 0. 48. 223. 647. 1330. 2208. 

RETlL 
RETRIEVE OlVlL 
OlVlL 

0 IV2R 
DIVERT #2:0IVZR - FLOW IN MAIN CHANNEL: WASH 1 
OIV2L 

0. 8. 50. 188. 370. 697. 1376. 
0. 8. 38. 119. 203. 361. 613. 

C25 
CCUBINE DIVlR 8 OIV2R 

2 

R25 
ROUTE C25 THRU SGC1 
BOTTOM WIDTH OF MAIN CHANNEL = 601:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS 8 50': (TYPICAL) 
1 ELEV 10 

.055 .035 .055 3550 .017 
48.5 51.5 101.5 104 164 166.5 216.5 
15.5 12.5 12.5 10 10 12.5 12.5 

S8 
SUB-BASIN 58: OFF-SITE 
.031 

85 26. 
.I10 

PAGE 2 
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LINE 

HEC-1 INPUT PACE 3 

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

S10 
SUB-BASIN $10: OFF-SITE 
.368 

87 19. 
.2St 

$12 
SUB-BASIN $12: OFF-SITE 
.034 

85 32. 
.I27 

S G C l  
SUB-BASIN SGC1: ON-SITE 
,012 

85 
.267 

RBCC1 
RETENTION BASIN 

1 €LEV 10 
0 .5 1.0 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 

C13 
conelwe $8, sio, s12, scci, e ~ 2 5 :  UASH 1 

5 

DIV3R 
DIVERT #3:DIV2R - FLW IN MAIN CHANNEL: UASH 1 

DIV2L - UASH 1B 
D I V3L 

0. 315. 550. 875. 1280. 1975. 
0. 0.1 20. 65. 110. 380. 

RET3L 
RETRIEVE OIV3l:UASH 18 

DIV3L 

SO 
SUB-BASIN SO: .W-SITE 
-015 

85 35. 
.301 

RBQ 
RETENTIOW BASIN 

1 ELEV 10 
0 .7 1.4 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 



HEC-1 INPUT PAGE 4 

LINE 

ClB 
UASH 18 

2 

RETZL 
RETRIEVE DIV2L 

DIVZL 

ST2 
SUB-BASIN ST2: ON-SITE 
.029 

. . 77 35. 
.315 

RBT2 
RETENTION BASIN 

1 ELEV 10 
0 1.0 2.0 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 

SS1 
SUB-BASIN SSl: ON-SITE 
.019 

n 35. 
.309 

RBS1 
RETENTION BASIN 

1 €LEV 10 
0 .7 1.3 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 

R2L 
ROUTE C2L 

BOTTOH UlDTH OF MAIN CHANNEL = 201:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

2 ELEV 10 
.055 .035 .055 3850 .017 
48.5 51.5 91.5 94 114 116.5 156.5 
15.5 12.5 12.5 10 10 12.5 12.5 

SRl 
SUB-BASIN SR1: ON-SITE 
.021 

77 35. 
.318 



HEC-1 INPUT 

LINE 

RBR1 
RETENTION BASIN 

1 €LEV 10 
0 .8 1.5 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

SP 1 
SUB-BASIN SP: ON-SITE 
.018 

77 35. 
.313 

RBPl 
RETENTION BASIN 

1 ELEV 10 
0 .7 1.3 10. 

. 10 11. 13. 15. 
0 1.0 1.5 200. 

RBMl 
RETENTION BASIN 

1 ELEV 10 
0 .7 1.4 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

C26 
COn0INE RZL, RBR, RBP, RBMl : WASH 1B 

4 

NULL 
2 

$30 
SUB-BASIN SO: OFF-SITE 

.42 
1 38. 

,452 

R30 
ROUTE 530 THRU S32: UASH 2A 
BOTTOM WIDTH OF MAIN CHANNEL = 2O1:(~~~1CAi) 
DEPTH OF MAIN CHANNEL 2.51:(TYPICAL) 
OVERBANKS = 40t:(TYPICAL) 
1 ELEV 10 

.055 .035 .055 2250 .018 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 



HEC-1 INPUT PACE 6 

LINE 

KK SAI 
KM SUB-BASIN SA: ON-SITE 
8A .027 
L s a0 35. 
UD .297 

KK RBAl 
KM RETENTION BASIN 
RS 1 ELEV 10 
sv 0 1.0 2.1 10. 
SE 10 11. 13. 15. 
SP 0 1.0 1.5 200. 

KK C32 
Kt4 COMBINE S30IR30 & RBA: WASH 2A 
HC 2 

KK S40 
KM SUB-BASIN 540: OFF-SITE 
BA 1.60 
L S 84 15. 
UD .985 

R48 
BOTTOM WIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 4O1:(TYPICAL) 

2 ELEV 10 
.055 .035 .055 8400 .023 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK 550 
KM SUB-BASIN S50: OFF-SITE 
BA .53 
LS 86 35. 
uo .535 

KK C51 
KH COMBINE R48/S40 8 550: WASH 2 
nc 2 

KK SJ1 
KM SUB-BASIN SJ: ON-SITE 
BA .027 
LS 85 35. 
W .305 



HEC-1 INPUT PAGE 7 

LINE 

RBJ1 
RETENTION BASIN 

1 ELEV 10 
0 1.3 2.5 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

R51 
ROUTE C51 THRU BASIN 54: UASH 2 
BOTTW UIDTH OF MAIN CHANNEL = 2O1:(TYP1CAL) 
DEPTH OF MAIN CHANNEL = 2.St:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
2 €LEV 10 

.055 .035 .055 3050 .015 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SGC6 
SUB-BASIN SGC6: ON-SITE 
.017 

85 
.251 

RBGCb 
RETENTION BASIN 

1 ELEV 10 
0 .6 1.2 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

ST 1 
SUB-BASIN STl: ON-SITE 
.029 

77 35. 
.31S 

RBT 1 
RETENTIOW BASIN 

1 ELEV 10 
0 1.0 2.0 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

CSC 
COIIBINE RBTl,RBGC6, C51, C32: UASH 2 

4 



HEC-1 INPUT 

LINE 

R54 
RWTE C54 THRU BASIN 56: WASH 2 

BOTTOn WIDTH OF MAIN CHANNEL = 601:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 501:(TYP1CAL) 

2 €LEV 10 
.055 .035 .055 4150 .016 
48.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK SU1 
KM SUB-BASIN SU: ON-SITE 
BA .048 
LS 77 35. 
UD .330 

KK RBU1 
Kt4 RETENTION BASIN 
RS 1 ELEV 10 
s v  0 1.2 3.5 10. 
SE 10 11. 13. 15. 
sa 0 1.2 1.5 200. 

KK RBLl 
KM RETENTION BASIN 
RS 1 ELEV 10 
sv 0 1.0 2.1 lo. 
SE 10 11. 13. 15. 
SQ 0 1.0 1.5 200. 

KK SNZ 
KM SUB-BASIN SNZ: ON-SITE 
BA .007 
LS 85 35. 
W, .276 

KK RBNZ 
KM RETENTlW BASIN 
RS 1 ELEV 10 
sv 0 .4 .7 10. 
SE 10 11. 13. 15. 
SQ 0 1.0 1.5 200. 

PAGE 8 
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HEC-1 INPUT PAGE 9 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

C56 
COMBINE R54,RBL,RBNZ,RBU: UASH 2 

4 

SCC3 
SUB-BASIN GC3: ON-SITE 
.019 

85 
.LO1 

RBGC3 
. RETENTION BASIN 

1 ELEV 10 
0 .9 1.7 10. 

10 1 1 .  13. 15. 
0 1.0 1.5 200. 

KK NULL 
HC 3 

KK S60 
KM SUB-BASIN S60: OFF-SITE 
BA 1.81 
LS 87 16. 
UD .933 

KK OlV4R 
KM DIVERT 4: OIV4R-> UASH 3 8 DIVLL-> MASH 4 
OT DIV4L 
01 0. 294. 633. 1081. 1186. 2008. 
DO 0. 188. 372. 606. 530. 1028. 

KK S70 
KM SUB-BASIN S70: OFF-SITE 
BA .029 
LS 85 40. 
UD .I20 

KK S13 
KM SUB-BASIN S13: ON-SITE 
BA ,013 
LS 85 35. 
U) ,286 

KK RE13 
KN RETENTIONBASlN 
RS 1 ELEV 10 
SV 0 .6 1.2 10. 
SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 



HEC-1 INPUT PAGE 10 

LINE 

C 70 
COMBINE DIV4R,RB13 8 S70: UASH 3 

3 

R 70 
ROUTE C70 

BOTTOn UIDTH OF MAlN CHANNEL = 2O1:(TYPICAL1 
DEPTH OF MAlN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPlCAL) 
2 ELEV 10 

.055 .035 .055 3000 .017 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SB1 
SUB-BASIN SB1: ON-SITE 
.030 

84 35. 
.307 

RBBI 
RETENTION BASIN 

1 ELEV 10 
0 1.4 2.7 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 

SGC4 
SUB-BASIN GC4: ON-SITE 
.032 

85 
.251 

RBGC4 
RETENTION BASIN 

1 €LEV 10 
0 1.1 2.2 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 

R71 
ROUTE ~ 7 1  

BOTTOM UlDTH OF MAIN CHANNEL = 2O1:(TYPICALI 
DEPTH OF MAlN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 40' :(TYPICAL) 

2 ELEV 10 
.055 .035 .055 3850 .017 
48.5 51.5 91.5 9 4  114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 



HEC-1 INPUT PAGE 11 

LINE ID.. 

SN 1 
SUB-BASIN SNI: ON-SITE 
.060 

85 35. 
.276 

RBN 1 
RETENTION BASIN 

1 €LEV 10 
0 2.7 5.5 10. 

10 11. 13. 15. 
0 1.8 2.0 200. 

C62 
COMBINE RBNl & R71: UASH 3 

2 

NULL 
2 

RET4L 
RETRIEVE DIV4L: UASH 4 

DIV4L 

D I V5R 
DIVERT 5: DIV5R ->  UASH 4A: DIV5L M A I N  CHANNEL OF UASH 4 

DIVSL 
0. 11. 71. 204. 665. 1556. 3038. 
0. 0. 24. 128. 329. 762. 1656. 

R5R 
ROUTE DIVSR THRU S66: UASH 4A 

BOTTW WIDTH OF MAIN CHANNEL = 121:(TYPICALI 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 4O1:(TYPICALI 

1 ELEV 10 
.055 .035 ,055 1470 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SC1 
SUB-BASIN SC1: ON-SITE 
.025 

77 35. 
.309 

RBCl 
RETENTION BASIN 

1 ELEV 10 
0 1.4 2.7 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 



HEC-1 INPUT PAGE 12 

LINE 

KK RED1 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 .9 1.7 10. 
SE 10 11. 13. 15. 
sa o 1.0 1.5 200. 

KK C66 
KM COMBINE RBCl,RBOl, RSR: WASH 4A 
HC 3 

KK NULL 
HC 2 

KK RET5L 
KM RETRIEVE OIVSL: MAIN CHANNEL MASH 4 
DR DIV5L 

KK SI2 
KM SUB-BASIN SI2: ON-SITE 
BA .015 
LS 77 35. 
UD .303 

KK RBI2 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 .7 1.4 10. 
SE 10 11. 13. 15. 
sa o 1.0 1.5 200. 

R5L 
ROUTE DIVSL THRU S68: w s n  4 
BOTTOM YlOTH OF M I N  CHANNEL = lti:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5i:(TYPICAL) 
OVERBANKS = 40':(TYPICAL) 
1 ELEV 10 

.055 .035 .055 1750 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 



HEC-1 INPUT PAGE 13 

LINE ID... 

SE2 
SUB-BASIN SE2: ON-SITE 
.009 

85 35. 
.336 

RBEZ 
RETENTION BASIN 

1 ELEV 10 
0 .5 .9 10. 
10 11 .  13. 15. 
0 1.0 1.5 200. 

C68 
COMBINE RBEZ & R5L: WASH 4 

2 

NULL 
2 

580 
SUB-BASIN S80: OFF-SITE 
.058 

85 
.I66 

590 
SUB-BASIN S9O: OFF-SITE 
.063 

86 
.I52 

SI1 
SUB-BASIN SI1: ON-SITE 
.015 

85 35. 
,301 

RBI1 
RETENTION BASIN 

1 ELEV 10 
0 .I 1.4 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

R90 
ROUTE C9O 
BOTTCU UIDTH OF MAIN CHANNEL = 121:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYP1CAL) 
OVERBAMKS 4O1:(TYP1CAL) 
2 ELEV 10 



LINE 

H E C - 1  INPUT 

KK S94 
KM SUB-BASIN 594: OFF-SITE 
BA .I32 
L S 86 
UD .I86 

KK SlOO 
KM SUB-BASIN S100: OFF-SITE 
BA '.I48 
LS 86 
UD .I96 

KK SH1 
KH SUB-BASIN SH: ON-SITE 
BA .029 
LS 85 35. 
UD .313 

KK RBHl 
KH RETENTION BASIN 
RS 1 ELEV 10 
SV 0 1.4 2.7 10. 
SE 10 11. 13. 15. 
sa o 1.0 1.5 200. 

KK ClOO 
HC 3 

RlOO 
ROUTE ClOO :MASH 6 
BOTTOn UIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
2 ELEV 10 

.055 .035 .055 2400 .018 
48.5 51.5 91.5 94 106 108.5 148.5 
15.5 12.5 12.5 10 10 12.5 12.5 

KK SEl 
KM SUB-BASIN SEl: ON-SITE 
BA .038 
LS 85 35. 
UO .293 

KK RBE1 
KM RETENTlON BASIN 
RS 1 ELEV 10 
SV 0 1.7 3.5 10. 
SE 10 11. 13. 15. 
SQ 0 1.2 2.0 200. 

PAGE 14 
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LINE 

HEC-1 INPUT PAGE 15 

KK SGCS 
KM SUB-BASIN GC5: ON-SITE 
BA .029 
L S 85 
UD .351 

KK RBGCS 
KM RETENTION BASIN 
RS 1 €LEV 10 
sv 0 1.1 2.1 10. 
SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 

KK SGCZ 
KM SUB-BASIN GCZ: ON-SITE 
BA .024 
LS 85 
UO .359 

KK RBGCZ 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 .9 1.7 10. 
SE 10 11. 13. 15. 
SP 0 1.0 1.5 200. 

KK RBO1- 
KM RETENTION BASIN 
RS 1 €LEV 10 
SV 0 .6 1.2 10. 
SE 10 11. 13 .  15. 
SQ 0 1.0 1.5 200. 

KK 942 
Kn SUB-BASIN SH2: ON-SITE 
BA .029 
LS 78 35. 
UD .322 



HEC-1 INPUT PAGE 16 

LINE 

KK RBM2 
KM RETENTION BASIN 
RS 1 €LEV 10 
sv 0 1.1 2.1 10. 
SE 10 11. 13. 15. 
SP 0 1.0 1.5 200. 

KK NULL 
NC 2 

KK SKI 
KM SUB-BASIN SKI: ON-SITE 
BA .026 
L S 85 35. 
UD .318 

KK RBKl 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 1.2 2.4 10. 
SE 10 11. 13. 15. 
SP 0 1.0 1.5 ZOO. 

KK SF1 
KM SUB-BASIN SF1: ON-SITE 
BA .018 
LS 85 35. 
UD ,297 

KK RBFl 
KM RETENTION BASIN 
RS 1 €LEV 10 
SV 0 .9 1.7 10. 
SE 10 11. 13. 15. 
SQ 0 1.0 1.5 200. 

KK NULL 
HC 2 

KK , SG1 
Kn SUB-BASIN SGI: ON-SITE 
BA .031 
LS 85 35. 
OD .318 

KK REG1 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 1.5 2.9 10. 
SE 10 11. 13. 15. 
SP 0 1.0 1.5 200. 



LINE 

HEC-1 INPUT PAGE 17 

I D  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6.......7 ..... , .8 ....... 9 ...... 10 

SG2 
SUB-BASIN SCZ: ON-SITE 
.031 

85 35. 
.318 

REG2 
RETENTION BASIN 

1 €LEV 10 
0 1.5 2.9 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 

NULL 
2 



SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 
L I N E  

NO. 

( V )  ROUTING ( - - - > )  D I V E R S I O N  OR PUMP FLOW 

(.) CONNECTOR ( < - - - )  RETURN OF D I V E R T E D  OR PUMPED FLOW 

5 1 4  

5 1 6  

S 2 0  
v 
v 

R2O 

SCOM 
v 
v 

RBCCU 

C24.................................... 

. - - - - - - - >  D I V l L  

D I V l R  

<. - - - - - - D l V l L  

R E T l L  

.-------, D l V 2 L  

D 1 V2R 

C 2 5 . .  .......... 
v 
v 

R 2 5  

S8 

SGCl  
v 
v 

RBGCl 



SP 
v 
v 

RBP 

SS1 
v 
v 

RBSl 

SR 1 
v 
v 

RBRl 

SPI 
v 
v 

RBPl 

NULL............ 



CSC.. .......................... 
v 
v 

RSC 

SUl 
v 
v 

RBU1 



v 
RBN2 

................................... c 5 6 .  

SGC3 
v 
v 

RBGC3 

NULL. . . . . . . . . . . . . . . . . . . . . . . .  

S 6 0  

. - - - - - - - >  D l V 4 L  
D I V4R 

S 7 0  

S 1 3  
v 
v 

R B I 3  

C70........................ 
v 
v 

R 7 0  

SB1 
v 
v 

RBB1 

SGC4 
v 
v 

RBGC4 

C71. . .  ..................... 
v 
v 

R 7 1  

SN1 
v 
v 

RBN1 

C62. .  .......... 

NULL.... . . . . . . . .  



SO 1 
v 
v 

RBD 1 

NULL............ 

NULL............ 



v 
v 

RBI1 

........................ C90 
v 
v 

R90 

$94 

$100 

SH1 
v 
v 

RBHl 

CIOO........................ 
v 
v 

RlOO 

SEl 
v 
v 

RBEl 

SGCS 
v 
v 

RBGCS 

.................................. C103.. 

SGC2 
v 
v 

RBGC2 

SO1 
v 
v 

RBOl 

CO............ 

942 
v 
v 

RBI42 

C28 ............ 



... NULL......... 

667 SK 1 
v 
v 

672 R E K l  

NULL............ 

NULL............ 

(***I RUNOFF ALSO COMPUTED AT T H I S  LOCATION 



****.******.***tt***ttt*tt*tt****tt*tt*** 

t 

* FLOOO HYOROGRAPH PACKAGE (HEC-1)  * 
I SEPTEMBER 1 9 9 0  
t VERSION 4.0 * 
* 

RUN OATE 0 4 / 0 1 / 1 9 9 3  TIME 07:33:25 
t t 

**t**t*****tt*t*tt******ttt****t*t*ttt*** 

DUP 1 OP 
DEL UEBB PROPERTY - POST DEVELOPMENT CONDITIONS: 5 9 - 2 1 - 9 2  
1 0  YR - 6HR RAINFALL EVENT 
HEC-1 HYPOTHETICAL D ISTRIBUTION 
LAG TIMES: t r ave l  time calculations 
CURVE NUMBERS: RANGE 76 TO 88 

VEGETATION: POOR CONDITION DESERT SHRUB 
S O I L  TYPES: A, 8, C & 0 

DEPTH AREA REDUCTION FACTORS (PER NOAA HYDRO-GO) 
AREA(SQM1) X .  .-.--.-.-.-.--.---.-- 

0 1 .o 
1 0 . 9 9  
2 0 . 9 8  
3 0 .97  
4 0.965 .--..--...-.--..----- 

1 9  I 0  W T P U T  CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIME DATA 
NMIN 5 MINUTES I N  COnPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
I T I M E  0 0 0 0  STARTING T l M E  

NP 3 0 0  NUMBER OF HYDROCRAPH ORDINATES 
NODATE 2 0 ENDING DATE 
NDTIME 0 0 5 5  ENDING TIME 
ICENT 19 CENTURY MARK 

C m W T A T I O N  INTERVAL .08 HOURS 
TOTAL T I M E  BASE 22.92 HOURS 

ENGLISH U N I T S  
DRAINAGE AREA SWARE M I L E S  
PRECIPITA71ON DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

J 6 MULTI-PLAN OPTION 
NPLAN 1 NUMBER OF PLANS 

U.S. ARMY CORPS OF ENGINEERS 
H Y O R O L O G I C E N G I N E E R I N G C E N T E R  

t 6 0 9  SECONO STREET • 

t DAVIS,  CALIFORNIA 9 5 6 1 6  . 
t (916) 7 5 6 - 1 1 0 4  t 

t 

JR MULTI -RATIO OPTION 
RATIOS OF PRECIP ITATION 

1 .OO .99 .98 .97 .96 



PEAK FLCU AND STAGE (END-OF-PER1 W 1 SUMMARY FOR MULT IPLE PLAN-RATIO ECONfflIC CWPUTATIONS 
FLOUS IN CUBIC FEET PER SECOND, AREA I N  SQUARE MILES 

T l M E  TO PEAK I N  HOURS 

R A T I O S  APPLIED TO PRECIPITATION 
OPERAT I O N  STATION AREA PLAN R A T I O  1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 

1 .OO .99 .98 .97 .96 

HYDROGRAPH A T  
+ s14 .12 1 FLOU 180. in. in. 172. 171. 

TIME 3.25 3.25 3.25 3.25 3.25 

HYDROGRAPH AT 
+ Sl6 .04 1 FLOU 70. 69. 68. 67. 67. 

TIME 3.17 3.17 3.17 3.17 3.17 

HYDROCRAPH AT 
S20 1.91 1 FLOU 1105. 1090. 1074. 1059. 1051. 

TIME 3.92 3.92 3.92 3.92 3.92 

ROUTED TO 
+ R2O 1.91 1 FLOU 1102. 1087. 1071. 1056. 1049. 

TIME 4.00 4.00 4.00 4.00 4.00 

** PEAK STAGES IN FEET ** 
1 STAGE 12.06 12.04 12.02 12.00 12.00 

TIME 4.00 4.00 4.00 4.00 4.00 

HYDROGRAPH A T  
+ SCOW .02 1 FLOU 27. 27. 27. 26. 26. 

TIME 3.33 3.33 3.33 3.33 3.33 

ROUTED TO 
+ RBCOW .02 1 FLW 1. 1. 1. 1. 1. 

TIME 5.17 5.25 5.25 4.92 4.92 

" PEAK STAGES IN FEET ** 
1 STAGE 11.53 11.50 11.48 11.46 11.45 

TIME 5.42 5.33 5.33 5.33 5.33 

4 CWBINED AT 
+ C24 2.09 1 FLW 1125. 1110. 1094. 1078. 1071. 

TIHE 4.00 4.00 4.00 4.00 4.00 

DIVERSION TO 
+ OIVlL ' 2.09 1 FLW 638. 628. 618. 609. 604. 

TIME 4.00 4.00 4.00 4.00 4.00 

HYOROGRAPH AT 
+ OIVlR 2.09 1 FLW 487. 482. 476. 470. 467. 

TIME 4.00 4.00 4.00 4.00 4.00 

HYDROGRAPH AT 
+ RETlL .OO 1 FLOU 638. 628. 618. 609. 604. 

TIME 4.00 4.00 4.00 4.00 4.00 

DIVERSION TO 
+ DIVZL .OO 1 FLW 332. 328. 323. 318. 316. 

TIME 4.00 4.00 4.00 4.00 4.00 

HYDROGRAPH AT 
+ OIV2R .OO 1 FLW 305. 300. 295. 290. 288. 

T IME 4.00 4.00 4.00 6.00 4.00 



2 COMBINED AT 
+ 2.09 1 FLOW 793. 782. 

TIME 4.00 4.00 

RWTED TO 
+ 2.09 1 FLOW 783. 772. 

TIME 4.08 4.08 

** PEAK STAGES IN FEET ** 
1 STAGE 11.67 11.66 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ .03 1 FLW 53. 53. 

TIME 3.17 3.17 
S8 

S10 

St2 

SGCl 

RBGCl 

HYOROGRAPH AT 
+ .37 1 FLW 437. 431. 

TIME 3.33 3.33 

HYOROGRAPH AT 
+ .03 1 FLOW 57. 57. 

TIME 3.17 3.17 

HYOROGRAPH AT 
+ .O1 1 FLOW 11. 11. 

TIME 3.33 3.33 

RWTED TO 
+ 

'* PEAK STAGES IN FEET ** 
1 STAGE 10.95 10.93 

TIME 4.50 4.50 

5 COMBINED AT 
+ C13 

DlVJL 

DIV3R 

RET3L 

SO 

RBO 

2.54 1 FLOW 857. 845. 
TIME 4.00 4.00 

DIVERSION TO 
+ 2.54 1 FLOU 62. 61. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ 

HYDROGRAPH AT 
+ .OO 1 FLOW 62. 61. 

TIME 4.00 4.00 

HYDROGRAPH AT 
t .O1 1 FLOU 17. 16. 

TIME 3.33 3.33 

.O1 1 FLOU 1. 1. 
TIME 4.58 4.58 

** PEAK STAGES IN  FEET ** 
1 STAGE 11.62 11.58 

TIME 4.75 6.75 



HYDROGRAPH AT 
+ RET2L 

HYDROGRAPH A T  
+ ST2 

ROUTED TO 
+ RBT2 

HYDROGRAPH AT 
+ SSl 

RWTED TO 
+ RBSl 

3 COMBINED AT 
+ C2L 

RWTED TO 
+ R2L 

HYDROGRAPH AT 
+ SR 1 

RWTED TO 
+ R B R l  

HYDROGRAPH AT 
+ SPl 

RWTED TO 
+ REP1 

.O1 1 FLW 64. 62. 60. 59. 58. 
TIME 4.00 4.00 4.00 4.00 4.00 

.OO 1 FLOU 332. 328. 323. 318. 316. 
TIME 4.00 4.00 4.00 4.00 4.00 

.03 1 FLOU 25. 24. 24. 24. 23. 
TIME 3.42 3.42 3.42 3.42 3.42 

.03 1 FLOU 1. 1. 1. 1. 1. 
TIME 5.67 5.33 5.42 5.50 5.50 

** PEAK STAGES IN FEET ** 
1 STAGE 12.07 12.02 11.97 11.93 11.91 

TIME 5.67 5.67 5.58 5.58 5.58 

.02 1 FLOW 16. 16. 16. 16. 15. 
TIME 3.42 3.42 3.42 3.42 3.42 

.02 1 FLW 1. 1. 1. 1. 1. 
TlME 4.67 4.67 4.67 4.75 4.75 

" PEAK STAGES IN FEET ** 
1 STAGE 11.82 11.77 11.72 11.68 11.66 

TIME 4.83 4.83 4.75 4.7'5 4.75 

.05 1 FLOU 335. 330. 325. 321. 318. 
TIME 4.00 4.00 4.00 4.00 4.00 

.05 1 FLW 332. 328. 323. 318. 316. 
TIME 4.08 4.08 4.08 4.08 4.08 

** PEAK STAGES IN FEET ** 
1 STAGE 11.94 11.92 11.90 11.89 11.88 

TIME 4.08 4.08 4.08 4.08 4.08 

-02 1 FLOY 18. 18. 17. 17. 17. 
TIME 3.42 3.42 3.42 3.42 3.42 

.02 1 FLOY 1. 1. 1. 1. 1. 
TIME 4.92 4.92 4.92 4-92 4-92 

** PEAK STAGES IN FEET ** 
1 STAGE 11.76 11.71 11.67 11.62 11.60 

T 1ME 5.00 5.00 5.00 5.00 5.00 

.02 1 FLOU 15. 15. 15. 15. 15. 
TIME 3.42 3.42 3.42 3.42 3.42 

.02 1 FLOY 1. 1. 1. 1. 1. 
TIME 4.67 4.75 4-75 6-75 6-75 

** PEAK STAGES IN FEET ** 
1 STAGE 11.64 11.60 11.56 11.51 11.49 

TIME 4.75 4.75 4.75 6-75 4.75 



HYDROGRAPH AT 
+ .02 1 FLOU 17. 17. 

TIME 3.33 3.33 

.02 1 FLOU 1. 1. 
TIME 4.67 4.67 

** PEAK STAGES I N  FEET ** 
1 STAGE 11.77 11.73 

TIME 4.83 4.83 

4 COMBINED AT 
+ C26 

NULL 

S30 

R30 

.ll 1 FLOU 336. 331. 
TIME 4.08 4.08 

.12 1 FLOU 398. 392. 
TIME 4.08 4.08 

HYOROGRAPH AT 
+ .42 1 FLOW 409. 404. 

TIME 3.50 3.50 

ROUTED TO 
+ .42 1 FLOW 405. 399. 

TIME 3.58 3.58 

" PEAK STAGES IN FEET ** 
1 STAGE 12.14 12.12 

TIME 3.58 3.58 

HYOROGRAPH AT 
+ SA 1 

RBAl 

.03 1 FLGU 26. 26. 
TIME 3.33 3.33 

RWTEO TO 
+ .03 1 FLGU 1. 1. 

TIME 5.50 5.50 

*' PEAK STAGES I N  FEET *' 
1 STAGE 11.98 11.93 

T IME 5.67 5.67 

.45 1 FLW 406. COO. 
TIME 3.58 3.58 

HYDROGRAPH AT 
+ 1.60 1 FLW 640. 629. 

TIME 4.08 4.08 

RWTEO TO 
t 1.60 1 FLW 585. 575. 

TIME 4.50 4.50 

** PEAK STAGES IN FEET '* 
1 STAGE 12.95 12.94 

TIME 4.50 4.50 

HYOROGRAPH AT 
+ .53 1 FLOV 426. 420. 

TIME 3.58 3.58 



2.13 1 FLOU 723. 715. 
TIME 3.75 3.75 

C5 1 

SJ1 

RBJl 

HYDROGRAPH AT 
+ .03 1 FLW 30. 29. 

TIME 3.33 3.33 

ROUTED TO 
+ .03 1 FLW 1. 1. 

TIME 5.67 5.67 

** PEAK STAGES IN FEET " 
1 STAGE 11.83 11.78 

TIME 6.00 6.00 

2 COMBINED AT 
2.16 1 FLOW 724. 716. 

TIME 3.75 3.75 

RWTED TO 
+ 2.16 1 FLOU 707. 697. 

TIME 4.00 4.00 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.93 12.92 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ .02 1 FLOU 16. 15. 

TIME 3.33 3.33 

.02 1 FLOU 1. 1. 
TIME 4.67 4.67 

** PEAK STAGES IN FEET ** 
1 STAGE 11.31 11.27 

TIHE 4.75 4.75 

HYDROGRAPH AT 
+ .03 1 FLW 25. 24. 

TI HE 3.42 3.42 
ST1 

RBTl 
RWTED TO 

.03 1 FLW 1. 1. 
TIME 5.67 5.33 

** PEAK STAGES IN FEET ** 
1 STAGE 12.07 12.02 

TIHE 5.67 5.67 

4 COMBINED AT 
+ 2.65 1 FLW 981. 968. 

TIME 3.83 3.83 

RWTED TO 
+ 2.65 1 FLOV 976. 963. 

TIME 3.92 3.92 

** PEAK STAGES IN FEET ** 
1 STAGE 11.94 11.93 

TIME 3.92 3.92 

HYDROGRAPH AT 
+ .05 1 FLW 40. 39. 

TIME 3.42 3.42 



RWTED TO 
+ .05 1 FLOV 1. 1. 1. 1. 1. 

TIME 6.17 6.08 6.08 6.08 6.08 

" PEAK STAGES IN FEET '' 
1 STAGE 12.28 12.25 

TIME 6.25 6.25 

HYDROGRAPH AT 
+ SL1 .03 1 FLOW 25. 25. 

T lHE 3.42 3.42 

RWTED TO 
+ RBL1 .03 1 FLOU 1. 1. 

TIME 5.58 5.58 

'* PEAK STAGES IN FEET ** 
1 STAGE 12.04 12.00 

TIME 5.75 5.67 

HYDROGRAPH AT 
+ SN2 -01 t FLOU 8. 8. 

TIME 3.33 3.33 

RWTED TO 
+ RBN2 .01 1 FLOU 1. 1. 

TIME 4.17 4.17 

'* PEAK STAGES IN FEET ** 
1 STAGE 10.97 10.96 

TIME 4.17 4.17 

4 COMBINED AT 
+ C56 2.73 t FLOW 980. 966. 

TIME 3.92 3.92 

HYOROGRAPH AT 
t SGC3 .02 1 FLOW 13. 13. 

TIME 3.50 3.50 

RWTED TO 
+ RBGC3 .02 1 FLW 1. 1. 

TIME 5.50 5.50 

** PEAK STAGES IN FEET ** 
1 STAGE 10.91 10.90 

TI* 5.67 5.67 

3 CWBINED AT 
+ NULL 2.87 1 FLW 1366. 1346. 

TIME 3.92 3.92 

HYDROGRAPH AT 
+ S60 

DIVERSION TO 
+ DIV4L 1.81 1 FLW 499. 492. 485. 478. 475. 

TIME 4.08 4.08 4.08 4.08 4.08 

HYDROGRAPH AT 
+ DIVIR 1.81 1 FLW 377. 370. 364. 358. 355. 

TIME 4.08 4.08 4.08 4.08 4.08 

HYDROGRAPH AT 



.03 1 FLGU 53. 53. 52. 51. 51. 
TIME 3.17 3.17 3.17 3.17 3.17 

HYDROGRAPH AT 
+ S13 .O1 1 F L O U  15. 15. 

TIME . 3.33 3.33 

.01 1 FLOV 1. 1. 
TIME 4.42 4.42 

** PEAK STAGES IN FEET ** 
1 STAGE 11.59 11.55 

TIME 4.58 4.58 

3 COMBINED AT 
+ 1.85 1 FLOU 381. 375. 

TIME 4.08 4.08 

ROUTED TO 
+ 1.85 1 FLOV 379. 373. 

TIME 4.08 4.08 

** PEAK STAGES IN FEET ** 
1 STAGE 12.10 12.08 

f lME 4.08 4.08 

HYDROGRAPH AT 
+ .03 1 FLOU 32. 31. 

TIME 3.33 3.33 

ROUTED TO 
+ .03 1 FLCU 1. 1. 

TIME 5.83 5.83 

** PEAK STAGES IN FEET ** 
1 STAGE 11.87 11.83 

TIME 6.08 6.08 

HYOROGRAPH AT 
+ .03 1 FLCU 30. 29. 

T IME 3.33 3.33 

.03 1 FLW 1. 1. 
TIME 6.08 6.08 

** PEAK STAGES IN FEET ** 
1 STAGE 11.64 11.59 

TIME 6.08 6.08 

1.91 1 FLW 381. 375. 
TIME 4.08 4.08 

ROUTED TO 
+ R71 1.91 1 FLW 379. 372. 

TIME 4.17 4.17 

** PEAK STAGES IN FEET ** 
1 STAGE 12.09 12.07 

TIME 4.17 4.17 

HYDROGRAPH AT 
+ SN1 .06 1 FLCU 71. 70. 

TIME 3.33 3.33 



RWTED TO 
+ .06 1 FLOV 2 .  2. 

TIME 5.92 6.00 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.04 12.00 

TIME 6.25 6.25 

C62 

NULL 

RET4L 

OIVSL 

DIVSR 

R5R 

1 F L W  381. 374. 
T I ~ E  4.17 4.17 

2 COMBINED AT 
+ 1 F L W  1710. 1684. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ 1 FLOU 499. 492. 

TIME 4.08 4.08 

1 FLOU 256. 253. 
TIME 4.08 4.08 

HYDROGRAPH AT 
+ 1 F L W  242. 238. 

TIME 4.08 4.08 

RWTED TO 
+ 1 F L W  242. 238. 

TIME 4.08 4.08 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.13 12.11 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ 1 F L W  21. 21. 

TIME 3.42 3.42 

RWTED TO 
+ 1 FLOU 1.  1.  

TIME 5.75 5.75 

** PEAK STAGES I N  FEET ** 
1 STAGE 10.97 10.96 

T I N  6.00 6.00 

HYDROGRAPH AT 
+ 1 FLOU 22. 22. 

T I ~ E  3.33 3.33 

ROUTED TO 
+ 1 FLOU 1.  1.  

1 IME 5.00 5.00 

** PEAK STAGES I N  FEET ** 
1 STAGE 11.85 11.81 

TIME 5.25 5.25 

1 FLW 244. 240. 
TIME 4.08 4.08 

2 COIIBINED AT 



NULL 

RET5L 

S I 2  

R B I 2  

4.90 1 FLOU 1951. 1921. 
TIME 4.00 4.00 

HYDROGRAPH AT 
+ .OO 1 FLOV 256. 253. 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ .01 1 FLOU 13. 13. 

TIME 3.33 3.33 

ROUTED TO 
+ .O1 1 FLOW 1. 1. 

TIME 4.67 4.67 

** PEAK STAGES I N  FEET ** 
1 STAGE 11.11 11.08 

TIME 4.67 4.67 

2 COMBINED AT 
+ 

RWTED TO 
+ .01 1 FLOW 257. 254. 

TIME 4.08 4.08 

*' PEAK STAGES I N  FEET ** 
1 STAGE 12.20 12.19 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ .O1 1 FLOW 9. 9. 

TIME 3.42 3.42 

.01 1 F L W  1. 1. 
TIME 4.42 4.42 

** PEAK STAGES I N  FEET ** 
1 STAGE 11.08 11.04 

TIME 4.50 4.50 

C 6 8  

NULL 

S80 

590 

SI1 

R B I  1 

.02 1 F L W  258. 255. 
TIME 4.08 4.08 

2 COHBINED AT 
+ 

HYDROGRAPH AT 
+ .06 1 FLOU 66. 65. 

TIME 3.25 3.25 

HYDROGRAPH AT 
+ .06 1 FLOU 78. TI. 

TIME 3.25 3.25 

HYDROGRAPH AT 
+ .O1 1 F L W  17. 16. 

TIME 3.33 3.33 

ROUTED TO 
+ .O1 1 F L W  1. 1. 

TIME 4.58 4.58 



** PEAK STAGES IN FEET ** 
1 STAGE 11.62 11.58 

TIME 4.75 4.75 

.14 1 FLOU 145. 142. 
TlnE 3.25 3.25 

RWTED TO 
+ .14 1 FLOU 128. 126. 

TIME 3.33 3.33 

" PEAK STAGES I N  FEET ** 
1 STAGE 11.46 11.45 

TIME 3.33 3.33 

HYDROGRAPH AT 
+ .13 1 FLOW 153. 150. 

T I ~ E  3.25 3.25 

HYOROGRAPH AT 
+ .15 1 FLOU 166. 163. 

TIME 3.25 3.25 

HYDROGRAPH AT 
+ .03 1 FLOU 31. 31. 

TIME 3.42 3.42 

ROUTED TO 
+ .03 1 FLOU 1. 1. 

TIME 6.00 6.00 

** PEAK STAGES IN FEET ** 
1 STAGE 11.84 11.80 

TIME 6.08 6.08 

C l O O  

R l O O  
ROUTED TO 

+ .31 1 FLW 297. 294. 
TIME 3.33 3.33 

** PEAK STAGES IN FEET ** 
1 STAG€ 12.39 12.38 

TIM 3.33 3.33 

HYOROGRAPH AT 
+ .04 1 FLW 43. 43. 

TIM 3.33 3.33 

RWTED TO 
+ .04 1 FLW 2. 2. 

TIME 6.08 6.08 

** PEAK STAGES IN FEET '* 
1 STAGE 11.95 11.91 

T I ~ E  6.08 6.08 

HYOROGRAPH AT 
+ .03 1 FLOU 22. 21. 

TIME 3.42 3.42 



RBGC5 .03 1 FLOU 1. 1. 1. 1. . 
TIME 5.92 5.92 5.92 6.08 6.08 

'* PEAK STAGES IN FEET '* 
1 STAGE 11.41 11.36 

TIME 6.17 6.17 

4 COMBINED AT 
+ .51 1 FLW 426. 421. 

TIME 3.33 3.33 

HYDROGRAPH AT 
+ .02 1 FLW 18. 17. 

TIME 3.42 3.42 

.02 1 FLOU 1. 1. 
TIME 5.67 5.67 

*' PEAK STAGES IN FEET ** 
1 STAGE 11.36 11.31 

TIME 5.75 5.75 

HYDROCRAPH AT 
+ .O1 1 FLOU 13. 13. 

TIME 3.42 3.42 
SO1 

RBOl 
ROUTED TO 

.01 1 FLW 1. 1. 
TIME 4.50 4.50 

** PEAK STAGES IN FEET ** 
1 STAGE 11.50 11.46 

TIME 4.67 4.67 

2 COMBINED AT 
+ .04 1 FLW 2. 2. 

TIME 4.92 4.92 

HYDROGRAPH AT 
.03 1 FLW 25. 25. 

TIME '3.42 3.42 

ROUTED TO 
+ .03 1 FLW 1. 1. 

T IME 5.67 5.67 

'* .PEAK STAGES IN FEET " 
1 STAGE 11.97 11.92 

TIME 5.75 5.75 

C28 

NULL 

SKI 

RBK1 

2 COMBINED AT 
+ .58 1 FLOU 428. 422. 

TIME 3.33 3.33 

HYDROCRAPH AT 
+ 



** PEAK STAGES I N  FEET ** 
1 STAGE 11.86 11.82 

T IRE 5.92 5.92 

HYDROGRAPH AT 
+ .02 1 FLOW 20. 20. 

TIME 3.33 3.33 

RWTED TO 
+ .02 1 F L W  1. 1. 

TIME 4.92 4.92 

** PEAK STAGES I N  FEET " 
1 STAGE 11.58 11.54 

TIME 5.08 5.08 

2 COMBINED AT 
+ NULL 

S t 1  

REG1 

.04 1 F L W  2. 2. 
TIME 5.33 5.33 

HYDROGRAPH AT 
+ .03 1 F L W  33. 33. 

TIME 3.42 3.42 

RWTED TO 
+ 

** PEAK STAGES I N  FEET ** 
1 STAGE 11.86 11.82 

TIME 6.17 6.17 

HYDROGRAPH AT 
4. .03 1 F L W  33. 33. 

TIME 3.42 3.42 

RWTED TO 
+ .03 1 F L W  1. 1. 

TIME 6.17 5.92 

*+ PEAK STAGES IN FEET +* 
1 STAGE 11.86 11.82 

T l U E  6.17 6.17 

2 COMBINED AT 
+ -06 1 F L W  2. 2. 

TIHE 6.17 6.08 
NULL 

*" NORMAL END OF HEC-1 *** 



t t 

FLOOO HYDROGRAPH PACKAGE (HEC-1 )  
t SEPTEMBER 1990 

VERSION 6.0 t 

f 

RUN DATE 0 4 / 0 1 / 1 9 9 3  TIME 07:32:11 * 
* * 
tttt~tt~***ttt*t*~tt***t**tt*****~~t*t*t* 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

6 0 9  SECOND STREET 
t DAVIS,  CALIFORNIA 9 5 6 1 6  

(916) 7 5 6 - 1 1 0 4  
t 

X X XXXXXXX XXXXX X 
X X X  X X XX 

X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

5 Y e a r  & e ~ +  - 
THE D E F I N I T I O N S  OF VARIABLES -RT lMP-  AND -RTIOR- HAVE CHANGED F R f f l  THOSE USED U I T H  THE 1973 -STYLE I N W T  STRUCTURE. 
THE D E F I N I T I O N  OF -AMSKK- ON RM-CARD UAS CHANGED U I T H  REVISIONS DATED 28 SEP 81. T H I S  I S  THE FORTRAN77 VERSION 
NEU OPTIONS: DAMBREAK W T F L W  SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, 0SS:URITE STAGE FREQUENCY, 
DSS:READ T IME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT I N F I L T R A T I O N  
K INEMATIC  UAVE: NEW F I N I T E  DIFFERENCE ALGORITHM 



HEC-1 INPUT PAGE 12 

KK SO1 
KM SUB-BASIN SS1: ON-SITE 
BA .024 
L S 77 35. 
UD .278 

KK ,RED1 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 .9 1.7 10. 
SE 10 11. 13. 15. 
sa 0 1.0 1.5 200. 

KK C66 
KM COMBINE RBCl,RBOI, R5R: UASH 4A 
nc 3 

KK NULL 
HC 2 

KK RETSL 
KM RETRIEVE OIVSL: MAIN CHANNEL UASH 4 
DR DIVSL 

KK SI2 
KM SUB-BASIN SI2: ON-SITE 
BA .015 
LS 77 35. 
UO .303 

KK RBI2 
KM RETENTION BASIN 
R S 1 ELEV 10 
SV 0 .7  1.4 10. 
SE 10 11. 13. 15. 
SP 0 1.0 1.5 200. 

R5L 
ROUTE OIVSL THRU S68: UASH 4 
BOtTCM UIDTH OF MIN CHANNEL = 12':(TYPICAL) 
DEPTH OF M I N  CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
1 ELEV 10 

.055 .035 .055 1750 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 



HEC-1 INPUT PAGE 13 

LINE 

KK SE2 
KM SUB-BASIN SEZ: ON-SITE 
BA .009 
LS 85 35. 
UD .336 

KK RBE2 
KM RETENTION BASIN 
R S 1 ELEV 10 
sv 0 .5 .9 10. 
SE 10 11. 13. 15. 
sa . o 1.0 I .s 200. 

KK C68 
KM COMBINE RBE2 8 R5L: WASH 4 
HC 2 

KK NULL 
HC 2 

KK S80 
KM SUB-BASIN S80: OFF-SITE 
BA .058 
L S 85 
UD .I66 

KK S90 
KM SUB-BASIN S9O: OFF-SITE 
BA .063 
LS 86 
UO .I52 

KK SI1 
KM SUB-BASIN SI1: ON-SITE 
BA .015 
LS 85 35. 
UD .301 

KK RBI1 
KM RETENTION BASIN 
RS 1 €LEV 10 
sv 0 .7 1.4 10. 

SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 

KK R90 
KM ROUTE C9O 
KW BOTTOW UlDTH OF MAIN CHANNEL = 12f:(TYPICAL) 
Kt4 DEPTH OF MAIN CHANNEL = 2.5':(TYPlCAL) 
KM OVERBANKS f 40f:(TYPICAL) 
RS 2 ELEV 10 



HEC-1 INPUT PAGE 14 

LINE 

KK $94 
KM SUB-BASIN S94: OFF-SITE 
BA .I32 
L S 86 
UD .I86 

KK SlOO 
KM SUB-BASIN S100: OFF-SITE 
BA -168 
LS 86 
UD .I96 

KK SH1 
KM SUB-BASIN SH: ON-SITE 
BA .029 
LS as 35. 
UD .313 

KK RBHl 
KM RETENTION BASIN 
RS 1 €LEV 10 
SV 0 1.4 2.7 10. 
SE 10 11. 13. 15. 
sa o 1.0 1.5 200. 

RlOO 
ROUTE ClOO :WASH 6 
BOTTOM UlDTH OF MAIN CHANNEL = I~~:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
2 ELEV 10 

.055 .035 -055 2400 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK SE1 
KM SUB-BASIN SEl: ON-SITE 
BA .038 
LS 85 35. 
W) .293 

KK RBEl 
Kt4 RETENTION BASIN 
RS 1 ELEV 10 
SV 0 1.7 3.5 10. 
SE 10 11. 13. 15. 
sa o 1.2 2.0 200. 



HEC-1 INPUT PAGE 15 

LINE 

SGCS 
SUB-BASIN GCS: ON-SITE 
,029 

85 
.351 

RBGCS 
RETENTION BASIN 

1 ELEV 10 
0 1.1 2 .1  to. 

10 11. 13. 15. 
0 1.0 1.5 200. 

SCC2 
SUB-BASIN GCZ: ON-SITE 
.024 

85 
.359 

RBGC2 
RETENTION BASIN 

1 ELEV 10 
0 .9 1.7 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 

SO1 
SUB-BASIN SO: ON-SITE 
.014 

81 35. 
.315 

RE01 
RETENTION BASIN 

1 ELEV 10 
0 .6 1.2 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 



HEC-1 INPUT PAGE 16 

RBI42 
RETENTION BASIN 

1 €LEV 10 
0 1.1 2.1 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

NULL 
2 

SKI 
SUB-BASIN SKI: ON-SITE 
.026 

85 35. 
.318 

RBKl 
RETENTION BASIN 

1 ELEV 10 
0 1.2 2.4 10. 
10 11. 13. 15. 
0 1.0 1.5 zoo. 

SF1 
SUB-BASIN SF1: ON-SITE 
.018 

a5 35. 
.297 

REF1 
RElENTION BASIN 

1 €LEV 10 
0 .9 1.7 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

NULL 
2 

SG1 
SUB-BASIN SEl: ON-SITE 
.031 

85 35. 
.318 

REG1 
RETENTION BASIN 

1 ELEV 10 
0 1.5 2.9 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 



HEC-1 INPUT PAGE 17 

LINE 

KK St2 
KM SUB-BASIN SGZ: ON-SITE 
BA .031 
L S 85 35. 
UD .318 

KK REG2 
KM RETENTION BASIN 
R S 1 ELEV 10 
SV 0 1.5 2.9 10. 
SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 

KK MULL 

HC 2 
ZZ 



I N P U T  
L I N E  

NO. 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(v)  R O U T I N G  

(.) CONNECTOR 

(---D) D I V E R S I O N  OR PUMP FLOW 

( < - - - )  RETURN OF D I V E R T E D  OR PUMPED FLOU 

- D I V l L  

D I V l R  



SQ 
v 
v 

RBQ 



S A l  
v 
v 

RBA1 



NULL. .  . . 

C70 ........................ 
v 
v 

R 70 

5b1 
v 
v 

RBBl 

SGCG 
v 
v 

. . RBGCG 

CH........................ 
v 
v 

R 7 1  

S N l  
v 
v 

RBN1 

C62......... ... 

NULL............ 



- -  D l V S L  

D IVSR 
v 
v 

RSR 

RBD 1 

NULL. . . . . . . . . . . .  

NULL. 

RETSL 

S l l  



CO............ 



NULL. . . . . . . . . . . .  

SKI 
v 
v 

RBKl 

NULL. . . . . . . . . . . .  

NULL.... . . . . . . . .  

(***) RUNOFF ALSO CWPUTED AT T H I S  LOCATION 



FLOOO HYDROGRAPH PACKAGE (HEC-1)  
SEPTEMBER 1990 t 

VERSION 4.0 
t 

RUN DATE 0 4 / 0 1 / 1 9 9 3  TIME 07:32:11 * 
* t 

DUP25P 
DEL UEBB PROPERTY - POST DEVELOPMENT CONDITIONS: 5 9 - Z N - 9 2  
2 5  YR - 6HR RAINFALL EVENT 
HEC- I HYPOTHETICAL DISTRIBUTION 
LAG TIMES: t r a v e l  t ime  c a l c u l a t i o n s  
CURVE NUMBERS: RANGE 76 TO 88 

VEGETATION: PdOR CONDITION DESERT SHRUB 
SOIL  TYPES: A, 8, C g 0 

DEPTH AREA REDUCTlON FACTORS (PER NOAA HYDRO-40) 
AREA(SQM1) X 

1 9  1 0  OUTPUT CONTROL VARIABLES 
IPRHT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

I T HYDROGRAPH TIME DATA 
NMlN S MINUTES I N  COWPUTAT ION INTERVAL 

IDATE 1 0 STARTING DATE 

l T l M E  0 0 0 0  STARTING TIME 
NQ 3 0 0  NUMBER OF HYDROGRAPH ORDINATES 

NDDATE 2 0 ENDING DATE 
NDTlME 0 0 5 5  ENDING TIME 
l CENT 19 CENTURY W R K  

COnPUTAT ION INTERVAL .08 HOURS 

TOTAL T I U E  BASE 24.92 HOURS 

ENGLISH U N l T S  
DRAINAGE AREA SWARE M I L E S  
PRECIP ITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 

FLOU CUBIC FEET PER SECOND 
STORAGE VOLWE ACRE- FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

J P  MULTI-PLAN OPTION 
NPLAN 1 NUMBER OF PLANS 

U.S. ARUY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

6 0 9  SECOND STREET 
t DAVIS, CALIFORNIA 9 5 6 1 6  
t ( 9 1 6 )  7 5 6 - 1 1 0 4  
* * 
.****.********t.*t********tt*ttt****t** 

J R MULTI -RATIO OPTION 
RATIOS OF PRECIP ITATION 

1 .OO .99 - 9 8  .97 .96 



PEAK FLOU AND STAGE (END-Of -PER1001 SUMMARY FOR MULTIPLE PLAN-RATIO ECONOnlC CWPUTAT IONS 
FLWS 1N CUBIC FEET PER SECOND, AREA IN SQUARE MILES 

TlME TO PEAK IN HWRS 

RATIOS APPLIED TO PRECIPITATION 
OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RAT10 5 

1.00 .99 .98 .97 .96 

HYDROGRAPH A T  
+ S14 .12 1 FLOW 220. 217. 214. 212. 210. 

TIME 3.25 3.25 3.25 3.25 3.25 

HYDROGRAPH AT 
+ S16 .04 1 fLOU 87. 86. 84. 83. 83. 

TIME 3.17 3.17 3.17 3.17 3.17 

HYDROGRAPH AT 

+ S20 1.91 1 FLW 1355. 1337. 1319. 1301. 1291. 
TIME 3.92 3.92 3.92 3.92 3.92 

ROUTED TO 
+ R2O 1.91 1 FLW 1350. 1333. 1315. 1297. 1287. 

TIME 4.00 4.00 4.00 4.00 4.00 

** PEAK STAGES IN FEET ** 
1 STAGE 12.32 12.31 12.29 12.27 12.26 

TIME 4.00 4.00 4.00 4.00 4.00 

HYDROGRAPH AT 
t SCOn .02 1 FLOU 33. 33. 32. 32. 32. 

TIME 3.33 3.33 3.33 3.33 3.33 

ROUTED TO 
+ RBCOM .02 1 FLW 1. 1. 1. 1. 1. 

TIME 5.50 5.42 5.42 5.42 5.42 

** PEAK STAGES IN FEET ** 
1 STAGE 11.90 11.87 11.85 11.82 11.81 

TIME 5.75 5.75 5 . 5  5.75 5.67 

DIVERSION TO 
+ D lV lL  2.09 1 FLCU 804. 793. 781. 769. 762. 

TIM 4.00 4.00 4.00 4.00 4.00 

HYDROGRAPH AT 
+ DlVlR 2.09 1 FLOU 574. 568. 562. 555. 552. 

TIME 4.00 4.00 4.00 4.00 4.00 

HYDROGRAPH AT 
+ RE111 .OO 1 FLOV 804. 793. 781. 769. 762. 

TIME 4.00 4.00 4.00 4.00 4.00 

DIVERSION TO 
+ DlV2L .OO 1 FLW 401. 397. 392. 388. 385. 

TIME 4.00 4.00 4.00 4.00 4.00 

HYDROGRAPH AT 
+ 0 l VZR .OO 1 FLW 404. 396. 389. 381. 377- 

T lME 4.00 4.00 4.00 4.00 4.00 



2 COMBINEO AT 
+ 

RWTEO TO 
+ 

HYOROGRAPH AT 
+ 

HYOROGRAPH AT 
+ 

HYOROGRAPH AT 
+ 

HYOROGRAPH AT 
+ 

ROUTED TO 
+ 

DIVERSION TO 
+ 

HYOROGRAPH AT 
+ 

HYOROGRAPH AT 
+ 

HYDROCRAPH AT 

RWTEO TO 
t 

C25 

R25 

S8 

S10 

$12 

SGCl 

RBGCl 

C13 

DIV3L 

0 I V3R 

RET3L 

SQ 

REP 

I FLOW 977. 964. 
TIME 4.00 4.00 

1 FLOW 967. 953. 
TIME 4.08 4.08 

*' PEAK STAGES I N  FEET *. 
1 STAGE 11.90 11.88 

TIME 4.08 4.08 

1 FLOW 66. 65. 
TIME 3.17 3.17 

1 FLOW 542. 535. 
TIME 3.33 3.33 

1 FLOW 71. 70. 
TIME 3.17 3.17 

1 FLOU 14. 14. 
TIME 3.33 3.33 

1 FLOU 1. 1. 
TIME 4.50 4.50 

" PEAK STAGES IN FEET " 
1 STAGE 11.50 11.45 

TIME 4.58 4.58 

1 FLOU 1063. 1048. 
TIME 4.00 4.00 

1 FLW 86. 86. 
TIME 4.00 4.00 

1 FLOU 1. 1. 
T IRE 4.83 4.83 

'* PEAK STAGES IN FEET *' 
1 STAGE 12.25 12.20 

TIME 4.92 4.92 

2 CWBINEO AT 



-01 1 FLGU 87. 85. . 
TIME 4.00 4.00 

HYOROGRAPH AT 
+ .OO 1 F L W  401. 397. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ .03 1 FLOU 31. 30. 

TIME 3.42 3.42 

RWTED TO 
+ .03 1 FLOU 1. 1. 

TIME 5.75 5.83 

" PEAK STAGES I N  FEET ** 
1 STAGE 12.86 12.81 

TIME 5.92 5.92 

HYDROGRAPH A T  

+ .02 1 FLOW 20. 20. 
TIME 3.42 3.42 

S S l  

RWTEO TO 
+ .02 1 FLOU 1. 1. 

T lME 4.92 4.92 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.62 12.56 

TIME 5.00 5.00 

3 COMBINED AT 
+ CZL 

RZL 

.05 1 FLOW 404. 399. 
TIME 4.00 4.00 

ROUTED TO 
+ .05 1 F L W  402. 397. 

TIME 4.08 4.08 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.17 12.15 

TIME 4.08 4.08 

HYOROGRAPH AT 
+ .02 1 F L W  22. 22. 

TIME 3.42 3.42 

RWTEO TO 
+ .02 1 F L W  1. 1. 

TIME 5.08 5.08 

** PEAK STAGES I N  FEET *' 
1 STAGE 12.53 12.48 

TIME 5.25 5.25 

HYOROGRAPH AT 
+ .02 1 F L W  19. 19. 

TIME 3.42 3.42 

RWTED TO 
+ .02 1 FLOW 1. 1. 

TIME 4.92 4.92 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.40 12.35 

TIHE 4.92 4.92 



HYDROGRAPH AT 
+ .02 1 FLOW 21. 21. 

TIME 3.33 3.33 

ROUTED TO 
+ 

** PEAK STAGES IN FEET ** 
1 STAGE 12.49 12.44 

TIME 5.08 5.08 

4 COMBINED AT 
+ t26 

NULL 

530 

R30 

.ll 1 FLOU 406. 401. 
TIME 4.08 4.08 

2 COMBINED AT 
+ .12 1 FLOU 492. 486. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ .42 1 FLOU 495. 489. 

TIME 3.50 3.50 

ROUTED TO 
+ .42 1 FLOW 484. 478. 

T [ME 3.58 3.58 

" PEAK STAGES IN FEET " 
1 STAGE 12.38 12.36 

TIME 3.58 3.58 

HYDROGRAPH AT 
+ SA 1 

RBAl 

.03 1 FLOU 32. 32. 
TIME 3.33 3.33 

ROUTED TO 
+ .03 1 FLW 1. 1. 

TIME 5.83 5.67 

** PEAK STAGES IN FEET ** 
1 STAGE 12.69 12.64 

T IME 5.92 5.92 

.45 1 FLOU 485. 479. 
TI WE 3.58 3.58 

. HYDROGRAPH AT 
+ 1.60 1 FLOU 814. 801. 

TIME 4.08 4.08 

1.60 1 FLOV 753. 740. 
TIME 4.50 4.50 

** PEAK STAGES IN FEET ** 
1 STAGE 13.19 13.18 

TIME 4.50 4.50 

HYDROGRAPH AT 
+ .53 1 FLOV 521. 514. 

TIME 3.58 3.58 

2 COMBINED AT 



HYOROGRAPH AT 
+ SJ1 

ROUTED TO 
+ RBJl 

2 COMBINED AT 
+ C52 

HYDROGRAPH AT 
+ SGC6 

ROUTED TO 
+ RBGC6 

HYDROGRAPH AT 
+ ST1 

ROUTED TO 
+ RBTl 

ROUTED TO 
+ R54 

HYDROGRAPH AT 
+ SU 1 

2.13 1 FLOW 911. 896. 881. 866. 859. 
TIME 4.33 4.33 4.33 4.33 4.33 

.03 1 FLOW . 37. 36. 36. 35. 35. 
TIME 3.33 3.33 3.33 3.33 3.33 

.03 1 FLOW 1. 1. 1. 1. 1. 
TIME 5.92 5.92 5.92 5.92 5.92 

** PEAK STAGES IN FEET " 
1 STAGE 12.55 12.50 12.45 12.40 12.38 

TlME 6.08 6.08 6.08 6.08 6.08 

2.16. 1 FLOW 913. 897. 882. 867. 860. 
TIME 4.33 4.33 4.33 4.33 4.33 

** PEAK STAGES IN FEET ** 
1 STAGE 13.21 13.19 13.17 13.15 13.14 

TIME 4.42 4.42 4.42 4.42 4.42 

.02 1 FLOW 20. 20. 20. 19. 19. 
TIME 3.33 3.33 3.33 3.33 3.33 

.02 1 FLOW 1. 1. 1. 1. 1. 
TIME 4.83 4.83 4.83 4.83 4.83 

** PEAK STAGES IN FEET ** 
1 STAGE 12.07 12.02 11.96 11.91 11.88 

T InE 5.00 5.00 4.92 4.92 4.92 

.03 1 FLW 31. 30. 30. 29. 29. 
TIME 3.42 3.42 3.42 3.42 3.42 

-03 1 FLW 1. 1. 1. 1. 1. 
TIHE 5.75 5.83 5.83 5.83 5.83 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.86 12.81 12.75 12.69 12.67 

TIHE 5.92 5.92 5.92 5.92 5.92 

" PEAK STAGES I N  FEET ** 
1 STAGE 12.21 12.19 12.17 12.15 12.14 

TIHE 3.83 3.83 3.83 3.83 3.83 

.05 1 FLW 50. 49. 49. 68. 47. 
TlnE 3.42 3.42 3.62 3.62 3.42 



RWTED TO 
+ .05 1 FLOV 1. 1. 

TIME 6.25 6.25 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.91 12.86 

TIME 6.33 6.33 

HYDROGRAPH AT 
+ .03 1 FLGU 32. 31. 

TIME 3.42 3.42 

RWTED TO 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.79 12.74 

T I M E  6.00 6.00 

HYDROGRAPH AT 
.O1 1 FLW 10. 10. 

TIME 3.33 3.33 

ROUTED TO 
+ 

" PEAK STAGES I N  FEET ** 
1 STAGE 11.53 11.48 

TIME 4.25 4.25 

4 COMBINED A1 
+ 2.73 1 FLOW 1208. 1190. 

TIME 3.83 3.83 

HYDROGRAPH AT 
+ .02 1 FLW 17. 17. 

TIME 3.50 3.50 

ROUTED TO 
+ .02 1 FLOW 1. 1. 

TIME 5.50 5.50 

** PEAK STAGES I N  FEET ** 
1 STAGE 11.45 11.40 

TIME 5.75 5.75 

NULL 

560 

D I V4L 

OIV4R 

2.87 1 F L W  1680. 1659. 
TIME 3.92 3.92 

HYDROGRAPH AT 
+ 1.81 1 F L W  1093. 1077. 

TIME 4.08 4.08 

DIVERSION TO 
+ 1.81 1 FLDU 600. 604. 

TIME 4.17 4.08 

HYOROGRAPH AT 
+ 1.81 1 FLOU 495. 473. 

TIME 4.08 4.08 

HYDROCRAPH AT 



.03 1 FLOU 65. 64. 
TIME 3.17 3.17 

HYDROGRAPH AT 
+ .O1 1 FLOW 18. 18. 

TIME 3.33 3.33 

ROUTED TO 
+ .01 1 FLOW 1. 1. 

TIME 4.67 4.50 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.21 12.17 

TIME 4.67 4.67 

3 COMBINED AT 
+ 1.85 1 FLW 500. 478. 

TIME 4.08 4.08 

RWTED TO 
+ 1.85 1 FLOU 490. 474. 

T [ME 4.17 4.17 

** PEAK STAGES IN FEET ** 
1 STAGE 12.43 12.39 

TIME 4 . 7  4.17 

HYDROGRAPH AT 
SBl 

RBBl 

.03 1 FLOW 39. 39. 
TIME 3.33 3.33 

RWTED TO 
.03 1 FLOW 1. 1. 

TIME 6.00 6.08 

** PEAK STAGES IN FEET ** 
1 STAGE 12.61 12.56 

TIME 6.17 6.17 

HYDROGRAPH AT 
+ 

RWTED TO 
+ 

** PEAK STAGES IN FEET ** 
1 ' STAGE 12.50 12.44 

f IME 6.17 6.17 

3 COMBINED AT 
+ 1.91 1 FLW 493. 476. 

TIME 4.17 4.17 

ROUTED TO 
+ 1.91 1 FLW 482. 469. 

TIME 4.33 4.33 

** PEAK STAGES IN FEET ** 
1 STAGE 12.41 12.37 

TIME 6.33 4.33 

HYDROGRAPH AT 
+ .06 1 FLW 87. 86. 

TIME 3.33 3.33 



ROUTED TO 
RBNl .06 1 FLOW 2. 2. 

TIME 6.17 6.08 

** PEAK STAGES IN FEET ** 
1 STAGE 12.79 12.73 

TIME 6.25 6.25 

2 COMBINED A T  
+ C62 1.97 1 FLOW 484. 471. 

TIME 4.33 4.33 

2 COMBINED AT 
+ NULL 4.85 1 FLOW 2100. 2074. 

TIME 4.00 4.00 

HYDROCRAPH AT 
+ RET4L .OO 1 FLOW 600. 604. 

TIME 4.17 4.08 

DIVERSION TO 
+ DIVSL .OO 1 FLOW 301. 302. 

TIME 4.17 4.08 

HYDROGRAPH AT 
+ DIV5R .OO 1 FLOU 299. 302. 

TIME 4.17 4.08 

ROUTED TO 
+ RSR .OO 1 FLOW 298. 299. 

TIME 4.17 4.08 

** PEAK STAGES I N  FEET " 
1 STAGE 12.39 12.40 

TIME 6.17 4.08 

HYOROCRAPH AT 
+ SC1 .03 1 FLW 27. 26. 

TIME 3.42 3.42 

ROUTED TO 
+ RBCl .03 1 FLW 1. 1. 

TIME 6.08 6.00 

** PEAK STAGES I N  FEET ** 
t STAGE 11.47 11.43 

TIME 6.17 6.17 

HYDROGRAPH AT 
+ so 1 

ROUTED TO 
+ RED 1 

" PEAK STAGES IN FEET ** 
1 STAGE 12.65 12.59 

TIME 5.42 5.42 

3 COMBINED AT 
+ C66 .05 1 FLOV 301. 301. 

TIME 4.17 4.08 

2 COMBINED AT 



HYOROGRAPH AT 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

2 COMBINED AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
4 

HYOROGRAPH AT 
+ 

HYOROGRAPH AT 
+ 

HYOROGRAPH AT 
+ 

HULL 

RETSL 

SI2 

RBI2 

CS L 

R5L 

SE2 

RBE2 

C68 

NULL 

S80 

S90 

St 1 

RBI1 

1 FLOW 2397. 2370. 
TIME 4.00 4.00 

1 FLOV 301. 302. 
TIME 4.17 4.08 

1 FLOU 16. 16. 
TIME 3.33 3.33 

1 FLOW 1. 1. 
TIME 4.67 4.67 

** PEAK STAGES IN FEET ** 
1 STAGE 11.65 11.61 

TIME 4.83 4.83 

1 FLW 302. 303. 
TIME 4.17 4.08 

1 FLOW 301. 301. 
TIME 4.17 4.17 

** PEAK STAGES IN FEET ** 
1 STAGE 12.40 12.40 

TIME 4.17 4.17 

1 FLOU 12. 11. 
T [ME 3.42 3.42 

1 FLW 1. 1. 
11% 4.42 4.42 

** PEAK STAGES IN FEET ** 
1 STAGE 11.69 11.65 

TIME 4.50 4.50 

1 FLOU 302. 302. 
TIME 4.17 4.17 

1 FLaV 2695. 2666. 
TIME 4.00 4.00 

1 FLOU 86. 84. 
TIME 3.25 3.25 

1 FLW 100. 98. 
3.25 3.25 



3 COMBINED AT 
t C90 

ROUTED TO 
+ R9O 

HYDROGRAPH AT 
+ S l O O  

HYDROGRAPH AT 
+ SH1 

RWTED TO 
+ RBHl 

3 COMBINED AT 
+ C l O O  

RWTEO TO 
+ Rl 00 

HYDROGRAPH AT 
+ SEI 

ROUTED TO 
+ RBE1 

HYDROGRAPH AT 
+ SGCS 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.25 12.20 12.16 12.11 12.09 

TIME 4.92 4.92 4.92 4.92 4.83 

.14 1 FLOW 186. 183. 180. in. 17s. 
TIME 3.25 3.25 3.25 3.25 3.25 

1 1 FLOW 170. 167. 164. 161. 160. 
TIME 3.33 3.33 3.33 3.33 3.33 

** PEAK STAGES IN FEET ** 
1 STAGE 11.73 11.71 11.69 11.67 11.66 

TIME 3.33 3.33 3.33 3.33 3.33 

.13 1 FLOV 197. 194. 191. 187. 186. 
TIME 3.25 3.25 3.25 3.25 3.25 

.15 1 FLOW 214. 211. 207. 204. 202. 
TIME 3.25 3.25 3.25 3.25 3.25 

.03 1 FLOU 38. 38. 37. 37. 37. 
T IME 3.33 3.42 3.42 3.42 3.42 

.03 1 FLOU 1. 1. 1. 1. 1. 
T [ME 6.08 6.08 6.08 6.08 6.08 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.57 12.52 12.47 12.42 12.39 

T IME 6.17 6.17 6.17 6.17 6.17 

.31 1 FLW 412. 405. 398. 391. 388. 
TIME 3.25 3.25 3.25 3.25 3.25 

.31 1 FLW 359. 355. 351. 346. 344. 
TIME 3.33 3.33 3.33 3.33 3.33 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.62 12.61 12.60 12.58 12.58 

TIME 3.33 3.33 3.33 3.33 3.33 

.06 1 FLCU 53. 52. 52. 51. 50. 
TIME 3.33 3.33 3.33 3.33 3.33 

.04 1 FLCU 2. 2. 2. 2. 2. 
TIME 6.08 6.08 6.08 6.08 6.08 

** PEAK STAGES IN FEET ** 
1 STAGE 12.63 12.59 12.54 12.49 12.47 

TIME 6.17 6.17 6.17 6.17 6.17 

.03 1 FLOW 28. 28. 27. 27. 27. 
TIME 3.42 3.42 3.42 3.42 3.42 

RWTED TO 



.03 1 FLOW 1. 1. 
TIME 6.08 6.17 

** PEAK STAGES IN FEET ** 
1 STAGE 12.26 12.20 

TIME 6.17 6.17 

4 COMBINED A T  
+ .51 1 FLOU 531. 523. 

TIME 3.33 3.33 

HYDROGRAPH AT 
+ .02 1 FLW 23. 23. 

TIME 3.42 3.42 

.02 1 FLW 1. 1. 
T I ~ E  5.67 5.67 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.21 12.15 

TIME 5.92 5.92 

HYDROGRAPH AT 
SO1 

RBOl 

.01 1 FLOU 17. 16. 
3.42 3.42 

ROUTED TO 
.01 1 FLOU 1. 1. 

TIME 4.75 4.75 

** PEAK STAGES IN FEET " 
1 STAGE 12.13 12.08 

TIME 4.75 4.75 

.04 1 FLOU 3. 3. 
TIME 5.25 5.25 

HYDROGRAPH AT 
+ .03 1 FLOU 31. 31. 

TIME 3.42 3.42 

ROUTED TO 
+ .03 1 FLOV 1. 1. 

TIME 5.83 5.83 

** PEAK STAGES IN FEET ** 
1 STAGE 12.78 12.72 

TlHE 6.00 6.00 

2 COMBINED AT 
+ C28 

NULL 

SKI 

RBKl 

.07 1 FLW 4. 4. 
T I ~ E  5.33 5.33 

2 COMBINED AT 
+ 

HYDROGRAPH AT 
+ .03 1 FLOU 34. 34. 

TIME 3.42 3.42 

ROUTED TO 
+ .03 1 FLW 1. 1. 

TIME 5.83 5.83 



" PEAK STAGES IN FEET ** 
1 STAGE 12.56 12.51 12.46 12.41 12.39 

TIME 6.08 6.08 6.08 6.08 6.08 

HYDROGRAPH AT 
+ SF1 .02 1 FLOU 25. 25. 26. 24. 24. 

TIME 3.33 3.33 3.33 3.33 3.33 

ROUTED TO 
+ RBFl .02 1 FLOW 1. 1. 1. 1. 1. 

TIME 5.08 5.08 5.08 5.08 5.08 

" PEAK STAGES I N  FEET " 
1 STAGE 12.27 12.22 12.17 12.12 12.10 

TIME 5.25 5.25 5.25 5.25 5.25 

2 COMBINED AT 
+ NULL .04 1 FLOW 3. 3. 3. 3. 3. 

TIME 5.58 5.58 5.50 5.50 5.50 

HYDROGRAPH AT 
+ St1 .03 1 FLOW 41. 40. 40. 39. 39. 

TIME 3.42 3.42 3.42 3.42 3.42 

RWTED TO 
+ RBGl .03 1 FLOW 1. 1. 1. 1. 1. 

TIME 6.08 6.08 6.08 6.08 6.17 

" PEAK STAGES IN FEET ** 
1 STAGE 12.59 12.54 12.49 12.43 12.41 

TIME 6.25 6.25 6.17 6.17 6.17 

HYDROGRAPH AT 
+ SG2 .03 1 FLOU 41. 40. 40. 39. 39. 

TIME 3.42 3.42 3.42 3.42 3.42 

RWTED TO 
+ RBG2 .03 1 FLOU 1. 1. 1. 1. 1. 

TIME 6.08 6.08 6.08 6.08 6.17 

** PEAK STAGES IN FEET ** 
1 STAGE 12.59 12.54 12.49 12.43 12.41 

TIME 6.25 6.25 6.17 6.17 6.17 

2 COnBlNED AT 
+ NULL .06 1 FLW 3. 3. 3. 3. 3. 

. TIME 6.17 6.08 6.08 6.08 6.08 

*** NORMAL END OF HEC-1 *** 



*******t***tt*t******ttt*t**t**t***tt**t* 

t 

FLaOO HYDROGRAPH PACKAGE (HEC-1) 
SEPTEMBER 1990 

t VERSION 6.0 

RUN DATE 0 6 / 0 1 / 1 9 9 3  TIME 07:00:35 

***t********tt.********t***t******t**~*** 

X X XXXXXXX XXXXX 
X X X  X X 
X X X  X 
XXXXXXX XXXX X 
X X X  X 
X X X  X X 
X X XXXXXXX XXXXX 

U.S. ARMY CORPS OF ENGINEERS * 

HYDROLOGIC ENGINEERING CENTER ' 
6 0 9  SECOND STREET 

DAVIS, CALIFORNIA 9 5 6 1 6  
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T H I S  PROGRAM REPLACES ALL  PREVIOUS VERSIONS OF HEC-1 K N W N  AS HECl (JAN 731, HEClGS, HECIDB, AND HECIKU. 

THE D E F I N I T I O N S  OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FRCH THOSE USED WITH THE 1 9 n - S T Y L E  I N W T  STRUCTURE. 
THE D E F I N I T I O N  OF -AMSKK- ON RM-CARD UAS CHANGED U I T H  REVISIONS DATED 28 SEP 81. T H I S  I S  THE FORTRAN77 VERSION 
NEU OPTIONS: DAMBREAK OUTFLOU SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:URITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMP1 INF ILTRATION 

KINEMATIC UAVE: NEW F I N I T E  DIFFERENCE ALGORITHM 



HEC-1 INPUT PACE 1 

LINE 

OUP25P 
DEL WEBB PROPERTY - POST DEVELOPMENT CONDITIONS: 59-ZN-92 
25 YR - 6HR RAINFALL EVENT 
HEC-1 HYPOTHETICAL DISTRIBUTION 
LAG TIMES: t r ave l  t ime calculat ions 
CURVE NUMBERS: RANGE 76 TO 88 

VEGETATION: POOR CONDITION DESERT SHRUB 
SOIL TYPES: A, 8, C & 0 

DEPTH AREA REDUCTION FACTORS (PER NOAA HYDRO-40) 
AREACSQMI) X 

*D I AGRAM 
IT  5 300 
I 0  5 0 
JR PREC 1.000 0.99 0.980 0.970 0.965 

KK S14 
KM SUB-BASIN S14: OFF-SITE 
P H 0.65 1.18 1.90 2.17 2.34 2.68 
BA .I19 
LS 87 29. 
UO .18 

KK S16 
KM SUB-BASIN S16: OFF-SITE 

KK S2O 
Kt4 SUB-BASIN S2O: OFF-SITE 
BA 1.91 
LS 87 30. 
W .841 

R2O 
ROUTE SZO THRU SZL 

BOTTOM UIOTH OF MAIN CHANNEL = 601:(TYP1CAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 50': (TYPICAL) 

1 ELEV 10 
.055 .035 .055 2050 .017 
48.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 



HEC-1 INPUT PAGE 2 

LINE 

KK SCOn 
Kn SUB-BASIN SCOM: ON-SITE 
BA .020 
L S 85 5 0 
UD .252 

KK RBCOM 
KM ' RETENTION BASIN 
RS 1 ELEV 10 
SV 0 1.0 2.8 10. 
SE 10 11. 13. 15. 
SP 0 1.0 1.5 200. 

KK C24 
Kn COMBINE Sl4, 516, SZO/RZO, & SCOn 
HC 4 

KK DIVlR 
KM DIVERT #l:DIVlR - FLOW IN MAIN CHANNEL: WASH 1 
DT DlVlL 
0 I 0. 9. 132. 458. 1140. 2174. 3491. 
DQ 0. 0. 48. 223. 647. 1330. 2208. 

KK RETlL 
KM RETRIEVE DlVlL 
OR OIVlL 

KK DIVZR 
KM DIVERT #2:DIV2R - FLOW IN MAIN CHANNEL: WASH 1 
OT DIV2L 
0 1 0. 8. 50. 188. 370. 697. 1376. 
DQ 0. 8. 38. 119. 203. 361. 613. 

R 25 
ROUTE C25 THRU SCCl 

BOTTOn UlOTH OF MAIN CHANNEL = 6O9:(TYPICAL) 
DEPTH OF W I N  CHANNEL = 2.5':(TYPICAL) 
OVERBANKS 50' :(TYPICAL) 

1 ELEV 10 
.055 .035 .055 3550 .017 
48.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK S8 
KM SUB-BASIN S8: OFF-SITE 
BA .031 
LS 85 26. 
UD .I10 



HEC-1 INPUT PAGE 3 

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

S10 
SUB-BASIN S10: OFF-SITE 
.368 

87 19. 
.252 

S12 
SUB-BASIN $12: OFF-SITE 
.034 

85 32. 
.I27 

SGC1 
SUB-BASIN SCC1: ON-SITE 
.012 

85 
.267 

RBGCl 
RETENTION BASIN 

1 €LEVo 10 
0 .5 1.0 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

C13 
CWBINE 58, SIO, 512, SCCl, 8 R25: UASH 1 
5 

DIV3R 
DIVERT #3:DIV2R - FLOW IN MAIN CHANNEL: UASH 1 

DIV2L - MASH 1B 
D I V3L 

0. 315. 550. 875. 1280. 1975. 
0. 0.1 20. 65. 110. 380. 

RE131 
RETRIEVE DIV3L:UASH 1B 

DIV3L 

sa 
SUB-BASIN SO: ON-SITE 
.015 

85 35. 
301 

RBO 
RETENTION BAS1 N 

1 ELEV 10 
0 .7 1.4 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 



HEC-1 INPUT PACE 4 

LINE 

RETZL 
RETRIEVE OtV2L 

DlV2L 

ST2 
SUB-BASIN ST2: ON-SITE 
.029 

77 35. 
.315 

RBTZ 
RETENTION BASIN 

. 1 ELEV 10 
0 1.0 2.0 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

ss1 
SUB-BASIN SSl: ON-SITE 
.019 

n 35. 
.309 

RBSl 
RETENTION BASIN 

1 ELEV 10 
0 .7 1.3 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

R2L 
ROUTE C2L 
BOTTOn UlDTH OF MAIN CHANNEL = 2Of:(TYPICAL1 
DEPTH OF MAIN CHANNEL = 2.51:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
2 ELEV 10 

.055 .035 .055 3850 .017 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SRl 
SUB-BASIN SR1: ON-SITE 
.021 

?7 35. 
.318 



LINE 

HEC-1 INPUT PAGE 5 

KK RBRl 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 .8 1.5 10. 
SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 

KK RBPl 
KM RETENTION BASIN 
RS 1 ELEV 10 
sv 0 .7 1.3 10. 
SE 10 11. 13. 15. 
SQ 0 1.0 1.5 ZOO. 

KK RBMl 
KM RETENTION BASIN 
RS 1 €LEV 10 
SV 0 .7 1.4 10. 
SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 

KK C26 
KM COnBINE RZL, RBR, REP, RBHl : WASH 1B 
HC 4 

KK NULL 
HC 2 

KK S30 
KM SUB-BASIN $30: OFF-SITE 
BA .42 
1s 88 38. 
U) .452 

R30 
ROUTE 530 THRU S32: MASH 2A 

BOTTOM UlDTH OF W I N  CHANNEL = 2O1:(fYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

1 €LEV 10 
.055 .035 .055 2250 .018 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 



HEC-1 INPUT PACE 6 

LINE 

KK SAl 
KM SUB-BASIN SA: ON-SITE 
BA .027 
LS 80 35. 
UD .297 

KK RBAl 
KM RETENTION BASIN 
RS 1 €LEV 10 
SV 0 1.0 2.1 10. 
SE 10 11. 13. 15. 
sa 0 1.0 1.5 200. 

KK C32 
KM COMBINE S30/R30 & RBA: MASH 2A 
HC Z 

KK S40 
KM SUB-BASIN S40: OFF-SITE 
BA 1.60 
L S 84 15. 
UD .985 

R48 
BOTTOn WIDTH OF MAIN CHANNEL = 121:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

2 €LEV 10 
.055 .035 .055 8400 .023 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK S50 
KM SUB-BASIN SSO: OFF-SITE 
BA .53 
LS 86 35. 
UD .535 

KK SJ1 
KW SUB-BASIN SJ: ON-SITE 
BA .027 
LS 85 35. 
UO .305 



HEC-1 INPUT PAGE 7 

LINE 

KK RBJl 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 1.3 2.5 10. 
SE 10 11. 13. 15. 
sa 0 1.0 1.5 200. 

R5 1 
ROUTE C51 THRU BASIN 54: UASH 2 
BOTTW UIOTH OF M1N CHANNEL = 201:(TYPICAL) 
DEPTH OF MAIN CHANNEL 3 2.5':(TYPlCAL) 
OVERBANKS = 401:(TYPICAL) 
2 €LEV 10 

.OS5 .035 ,055 3050 a015 
L8.5 51.5 91.5 96 116 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SGC6 
SUB-BASIN SGC6: ON-SITE 
.017 

85 
.251 

RBGC6 
RETENTION BASIN 

1 ELEV 10 
0 .6 1.2 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

ST 1 
SUB-BASIN STl: ON-SITE 
.029 

n 35. 
.315 

RBTl 
RElENllOW BASlN 

1 ELEV 10 
0 1.0 2.0 10. 
10 11. 13. 15. 
0 1.0 1.5 ZOO. 

C5C 
CCUEINE RBTl,RBGC6, CSl, C32: UASH 2 

4 



LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10 

R54 
RwTE C54 THRU BASIN 56: WASH 2 
BOTTOM UIDTH OF MAIN CHANNEL = 601:(TYPICAL) 
DEPTH OF MAlN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 501:(TYPICAL) 

2 ELEV 10 
.055 .035 .055 4150 .016 
48.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SU 1 
SUB-BASIN SU: ON-SITE 
.048 

n 35. 
.330 

RBUl 
RETENTION BASIN 

1 ELEV 10 
0 1.2 3.5 10. 
10 11. 13. 15. 
0 1.2 - 1.5 zoo. 

SL1 
SUB-BASIN SL: ON-SITE 
.O29 

78 35. 
.318 

RBL1 
RETENTION BASIN 

1 €LEV 10 
0 1.0 2.1 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

SN2 
SUB-BASIN SN2: ON-SITE 
.007 

85 35. 
.276 

RBN2 
RETEWTIW BASIN 

t €LEV 10 
0 .4 .7 10. 
10 11. 13. 15. 
0 1.0 1.5 ZOO. 



HEC-1 INPUT 

LINE 

C56 
COMBINE R54,RBL,RBN2,RBU: UASH 2 

4 

SCC3 
SUB-BASIN CC3: ON-SITE 
.019 

85 
.401 

RBtC3 
RETENTION BASIN 

1 €LEV 10 
0 .9 1.7 10. 
10 11. 13. 15. 
0 1.0 1.5 ZOO. 

NULL 
3 

S60 
SUB-BASIN 560: OFF-SITE 
1.81 

87 16. 
.933 

OIV4R 
DIVERT 4: DIVCR-> UASH 3 8 DIVCL-> UASH 4 
OIV4L 

0. 294. 633. 1081. 1186. 2008. 
0. 188. 372. 606. 530. 1028. 

S 70 
SUB-BASIN 570: OFF-SITE 
.029 

85 40. 
.I20 

S13 
SUB-BASIN 513: OW-SITE 
.013 

85 35. 
.286 

R B I 3  
RETENTIOW BASIN 

1 ELEV 10 
0 .6 1.2 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 



LINE 

HEC-1 INPUT PACE 10 

R 70 
RWTE C70 
BOTTOM UIDTH OF MAIN CHANNEL = 201:(TYPICAL) 
OEPTH OF MAIN CHANNEL 2.S1:(TYPICAL) 
OVERBANKS = CO1:(TYPICAL) 
2 ELEV 10 

.055 .035 .055 3000 .017 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK SB1 
KM SUB-BASIN SB1: ON-S ITE  

ek .030 
LS . 84 35. 
UD .307 

KK RB81 
KM RETENTION BASIN 
RS 1 €LEV 10 
SV 0 1.4 2.7 10. 
SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 

KK SCC4 
KM SUB-BASIN GC4: ON-SITE 
BA .032 
LS 85 
UD .251 

KK RBGC4 
KH RETENTION BASIN 
RS 1 €LEV 10 
sv 0 1.1 2.2 10. 
SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 

R71 
RWTE C71 

BOTTOM UIDtH OF MAlN CHANNEL = 201:(TYPICAL) 
OEPTH OF MAlN CHANNEL = 2.S1:(TYP1CAL) 
OVERBANKS = 401:(TYPICAL) 
2 €LEV 10 

.055 .035 .055 3850 .017 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 



HEC-1 INPUT PAGE 11 

SN 1 
SUB-BASIN SN l :  O N - S I T E  
.060 

85 35. 
.276 

RBNl 
RETENTION BASIN 

1 ELEV 10 
0 2.7 5.5 10. 

10 11. 13. 15. 
0 1.8 2.0 200. 

C62 
COMBINE RBN1 8 R71: WASH 3 

2 

NULL 
2 

RET4L 
RETRIEVE DIV4L: WASH 4 

DIV4L 

D I V5R 
DIVERT 5: DIVSR - >  UASH 4A: DIV5L M A I N  CHANNEL OF WASH 4 

OIVSL 
0. 11. 71. 204. 665. 1556. 3038. 
0. 0. 24. 128. 329. 762. 1656. 

R5R 
ROUTE DIV5R THRU S66: UASH 4A 

BOTTOM WIDTH OF MAIN CHANNEL = 121:CTYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPlCAL) 
OVERBANKS = 401:(TYPICAL) 

1 €LEV 10 
.055 .035 .055 1470 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SC1 
SUB-BASIN SC1: ON-SITE 
.02s 

TT 35. 
.309 

RBCl 
RETENTION BASIN 

1 ELEV 10 
0 1.4 2.7 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 



HEC-1 INPUT PAGE 3 

LINE 

S10 
SUB-BASIN 510: OFF-SITE 
.368 

87 19. 
.252 

512 
SUB-BASIN S12: OFF-SITE 
.034 

85 32. 
.I27 

SCCl 
SUB-BASIN SCCl: ON-SITE 
.OlZ 

85 
.267 

RBCCl 
RETENTION BASIN 

1 €LEV 10 
0 . S  1.0 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

C13 
COMBINE S8, S10, S12, SGC1, & R25: UASH 1 
5 

DIV3R 
DIVERT #3:OIVZR - FLW IN MAIN CHANNEL: UASH 1 

DIV2L - UASH 18 
DIV3L 

0. 315. 550. 875. 1280. 1975. 
0. 0.1 20. 65. 110. 380. 

RET3L 
RETRIEVE DIV3L:UASH 1B 

DIV3L 

SO 
MIB.BASIN SP: OM-SITE 
.01s 

85 35. 
.301 

RBQ 
RETENTIOW BASIN 

1 ELEV 10 
0 .7 1.4 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 



HEC-1 INPUT PAGE 4 

LINE 

KK ClB 
KM WASH 10 
HC 2 

KK ST2 
KM SUB-BASIN ST2: ON-SITE 
BA .029 
LS n 35. 
uD .315 

KK RB72 
KM RETENTION BASIN 
RS 1 €LEV 10 
sv 0 1.0 2.0 10. 
SE 10 11. 13. 15. 
SP 0 1.0 1.5 200. 

KK SS1 
KM SUB-BASIN SS1: ON-SITE 
BA .019 
LS n 35. 
UD .309 

KK RBS1 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 .7 1.3 10. 
SE 10 11. 13. 15. 
so 0 1.0 1.5 200. 

R2L 
RWTE CZL 
BOTTOM YlDTH OF MAIN CHANNEL 3 201:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OMREANKS = 401:(TYPICAL) 
Z €LEV 10 

.055 .035 .055 3850 .017 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK SRl 
KM SUB-BASIN SR1: ON-SITE 
BA .021 
LS n 35. 
UO .318 



LINE 

HEC-1 INPUT , PAGE 5 

KK RBR1 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 .8 1.5 10. 
SE 10 11. 13. 15. 
SP 0 1.0 1.5 200. 

KK SP1 
Kt4 SUB-BASIN SP: ON-SITE 
BA .018 
LS n 35. 
UD .313 

KK RBPl 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 .7 1.3 10. 
SE 10 11. 13. 15. 
sa o 1.0 1.5 200. 

KK s n i  
KM SUB-BASIN sni: ON-SITE 
BA .019 
LS 78 35. 
UD .305 

KK RBnl 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 . 7  1.4 10. 
SE 10 11. 13. 15. 
SP 0 1.0 1.5 200. 

KK C26 
KM COnEINE RZL, RBR, REP, RBI41 : UASH 18 
HC 4 

KK NULL 
HC 2 

KK S30 
Kt4 SUB-BASIN S30: OFF-SITE 
BA .42 
LS 88 38. 
U) .L52 

R30 
ROUTE 530 THRU S32: MASH 2A 

BOTTCU UIDTH OF W I N  CHANNEL = 201:(TYPICAL) 
DEPTH OF W I N  CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 40': (TYPICAL) 

1 ELEV 10 
.055 .035 .055 2250 .018 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 



HEC-1 INPUT PAGE 6 

LINE 

SA 1 
SUB-BASIN SA: ON-SITE 
.O27 

80 35. 
.297 

RBAl 
RETENTION BASIN 

1 ELEV 10 
0 1.0 2.1 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 

C32 
CMBINE S30/R30 8 RBA: UASH 2A 

2 

540 
SUB-BASIN $40: OFF-SITE 
1.60 

84 15. 
.985 

R48 
BOTTOM UIDTH OF MAIN CHANNEL = 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = CO1:(TYPICAL) 

2 ELEV 10 
.055 .035 .055 8400 .023 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

550 
SUB-BASIN S50: OFF-SITE 

.53 
86 35. 

.535 

cs 1 
COnBfNE R48/S40 6 S50: UASH 2 

2 

KK SJ1 
131 SUB-BASIN SJ: ON-SITE 
BA .027 
LS 85 35. 
W .305 



HEC-1 INPUT PACE 7 

LINE 

KK RBJl 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 1.3 2.5 10. 
SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 

KK 
Kn 
Kn 
Kn 
KM 
RS 

'RC 
RX 
RY 

R5 1 
ROUTE C51 THRU BASIN 54: UASH 2 

8OTTOn WIDTH OF MAIN CHANNEL = 201:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.!iJ:(TYPICAL) 
OVERBANKS = 40f:(TYPICAL) 
Z ELEV 10 

.055 .035 -055 3050 .015 
48.5 51.5 91.5 94 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK SCC6 
KM SUB-BASIN SGC6: ON-SITE 
BA .017 
LS 85 
UO .251 

RBGC6 
RETENTION BASIN 

1 ELEV 10 
0 .6 1.2 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 

ST1 
SUB-BASIN STl: ON-SITE 
.029 

77 35. 
.315 

RBT1 
RETENTION BASIN 

1 ELEV 10 
0 1.0 2.0 10. 

1 0  11. 13. 15. 
0 1.0 1.5 200. 

CSC 
COn8INE RBT1 ,RBGC6, C51, C32: WASH Z 

4 



HEC-1 INPUT 

LINE 

R54 
RWTE C54 THRU BASIN 56: UASH 2 

BOTTOM UIDTH OF MAIN CHANNEL = 601:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 501:(TYPICAL) 

2 ELEV 10 
.055 .035 .055 4150 .016 
48.5 51.5 101.5 104 164 166.5 216.5 219.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SU 1 
SUB-BASIN SU: ON-SITE 
.048 

77 35. 
-330 

RBUl 
RETENTION BASIN 

1 ELEV 10 
0 1.2 3.5 10. 

10 11. 13. 15. 
0 1.2 1.5 200. 

SL 1 
SUB-BASIN SL: ON-SITE 
.029 

78 35. 
.318 

RBLl 
RETENTIOM BASIN 

1 ELEV 10 
0 1.0 2.1 10. 

10 11. 13. 15. 
0 1.0 1.5 zoo. 

SN2 
SUB-BASIM SM2: ON-SITE 
.007 

85 35. 
.276 

RBW2 
RETElllOW BASIM 

1 ELEV 10 
0 .4 .7 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 



LINE 

H E C - 1  INPUT PACE 9 

KK C56 
KM COnBINE R5C,RBL,RBNZ,RBU: UASH 2 
HC C 

KK SGC3 
KM SUB-BASIN GC3: ON-SITE 
BA .019 
LS 85 
UD .401 

KK RBGC3 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 .9 1.7 10. 
SE 10 11. 13. 15. 
SP 0 1.0 1.5 200. 

KK NULL 
HC 3 

KK S60 
KM SUB-BASIN S60: OFF-SITE 
BA 1.81 
L S 87 16. 
UD .933 

KK DlV4R 
KM DIVERT 4: DIV4R-D UASH 3 & DIVCL-, UASH 4 
DT DIVCL 
D 1 0. 294. 633. 1081. 1186. 2008. 
DO 0. 188. 372. 606. 530. 1028. 

KK 570 
KM SUB-BASIN S70: OFF-SITE 
BA .029 
LS 85 40. 
UD .I20 

KK S13 
KM SUB-BASIN SI3: ON-SITE 
BA .013 
LS 85 35. 
U) .286 

KK RE13 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 .6 1.2 10. 
SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 



HEC-1 INPUT 

LINE ID.. 

C70 
COMBINE DIV4R,RBI3 & S70: WASH 3 

3 

R70 
ROUTE C70 
BOTTOM UIDTH OF MAIN CHANNEL 201:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':CTYPICAL) 
OVERBANKS = 40r:(TYPICAL) 
2 ELEV 10 

.055 .035 .055 3000 .017 
48.5 51.5 91.5 96 114 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

SB1 
SUB-BASIN SB1: ON-SITE 
.030 

84 35. 
.307 

ROB1 
RETENTION BASIN 

1 ELEV 10 
0 1.4 2.7 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

SGC4 
SUB-BASIN GC4: ON-SITE 
.032 

85 
.251 

RBGC4 
RETENTION BASIN 

1 ELEV 10 
0 1.1 2.2 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

R71 
ROUTE C71 
BOTTOM UIDTH OF HAIN CHANNEL = 20r:(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 
2 ELEV 10 

.05S .035 .055 3850 .017 
48.5 51.5 91.5 94 116 116.5 156.5 159.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

PAGE 10 
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HEC-1 INPUT PAGE 11 

LINE 

KK SN1 
KM SUB-BASIN SN1: ON-SITE 
BA .060 
LS 85 35. 
UO .276 

KK RBNl 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 2.7 5.5 10. 
SE 10 11. 13. 15. 
SP 0 1.8 2.0 200. 

KK C62 
KM COMBINE RBNl & R71: WASH 3 
HC 2 

KK NULL 
HC 2 

KK RET4L 
KM RETRIEVE DIV4L: WASH 4 
OR OIV4L 

KK OIV5R 
KM DIVERT 5: DIVSR -D WASH 4A: OIVSL HAlN CHANNEL OF WASH 4 
D l  OIV5L 
01 0. 11. 71. 204. 665. 1556. 3038. 
09 0. 0. 24. 128. 329. 762. 1656. 

RSR 
ROUTE OIVSR THRU 566: WASH 4A 

BOTTOW UIDTH OF MAIN CHANNEL 3 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 40': (TYPICAL) 

1 ELEV 10 
.055 .035 .055 1470 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK SCl 
KM SUB-BASIN SC1: OW-SITE 
0A .025 
LS TI 35. 
w 3 0 9  

KK RBCl 
KM RETENTION BASIN 
RS 1 €LEV 10 
SV 0 1.4 2.7 10. 
SE 10 11. 13. 15. 
SO 0 1.0 1.5 200. 



HEC-1 INPUT PACE 12 

LINE ID... . . . .I.. .. . . .2.. . . . . . 3 . .  . . . . .4.. . . . . - 5 . .  . . . . -6,. . . . . -7. ...... 8... . . .. 9. . .  . . -10 

KK SD1 
KM SUB-BASIN SS1: ON-SITE 
BA .024 
LS n 35. 
UD .278 

KK RBDl 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 .9 1.7 10. 
SE 10 11. 13. 15. 
SQ 0 1.0 1.5 200. 

KK NULL 
HC 2 

KK RETSL 
Kt4 RETRIEVE DIVSL: MAIN CHANNEL WASH 4 
DR DIVSL 

KK SI2 
KI4 SUB-BASIN SIZ: ON-SITE 
BA .015 
LS n 35. 
UO .303 

KK RBI2 
KM RETENTION BASIN 
RS 1 €LEV 10 
SV 0 .7 1.4 10. 
SE 10 11. 13. 15. 
SQ 0 1.0 1.5 200. 

RSL 
ROUTE DlVSL THRU 568: MASH I 

80TT01 UlDTH OF MAIN CHANNEL 121:(TYPICAL~ 
DEPTH OF MAIN CHANNEL 2.S1:(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

1 ELEV 10 
.055 .035 .055 1750 .018 
48.5 51.5 91.5 94 106 108.5 168.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 



HEC-I INPUT PACE 13 

SE2 
SUB-BASIN SE2: ON-SITE 
.009 

85 35. 
.336 

RBE2 
RETENTION BASIN 

1 €LEV 10 
0 .5 .9 10. 

10 11. 13. 15. 
0 1.0 1.5 200. 

C68 
COMBINE RBE2 L RSL: WASH 4 

2 

NULL 
2 

S80 
SUB-BASIN 580: OFF-SITE 
.058 

85 
.I66 

S90 
SUB-BASIN S9O: OFF-SITE 
.063 

86 
. I 5 2  

Sf 1 
SUB-BASIN SI1: ON-SITE 
.015 

85 35. 
.301 

RBI t 
RETENTIOW BASIN 

1 ELEV 10 
0 .7 1.4 10. 

1 0  11. 13. 15. 
0 1.0 1.5 200. 

RPO 
ROUTE C00 

BOTTOl WIDTH OF MAIN CHANNEL 12':(TYPICAL) 
DEPTH OF MAIN CHANNEL = 2.5':(TYPICAL) 
OVERBANKS = 401:(TYPICAL) 

2 €LEV 10 



HEC-1 INPUT 

LINE 

KK 594 
Kt4 SUB-BASIN 594: OFF-SITE 
BA .I32 
LS 86 
UD .I86 

KK S100 
KM SUB-BASIN 5100: OFF-SITE 
BA .I48 
LS 86 
UO .I96 

KK SH1 

KM SUB-BASIN SH: ON-SITE 
BA .029 
LS 85 35. 
UO .313 

KK RBH1 
KM RETENTION BASIN 
RS 1 ELEV 10 
SV 0 1.4 2.7 10. 
SE 10 11. 13. 15. 
sa 0 1.0 1.5 200. 

R l O O  
RWTE C100 :UASH 6 

BOTTO(1 UIDTH OF MAIN CHANNEL 12':(TYPICAL) 
DEPTH OF UAIN CHANNEL = 2.S1:(TYPICAL) 
OVERBANKS = 6O1:(TYP1CAL) 

2 ELEV 10 
.055 .035 .055 2400 .018 
48.5 51.5 91.5 94 106 108.5 148.5 151.5 
15.5 12.5 12.5 10 10 12.5 12.5 15.5 

KK SE1 
KH SUB-BASIN SE1: OW-SITE 
BA .038 
LS 85 35. 
UD .293 

KK RBEI 
Kn RETENTION BASIN 
RS 1 ELEV 10 
sv 0 1.7 3.5 10. 
SE 10 11. 13. 15. 
so 0 1.2 2.0 200. 

PAGE 14 
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L I N E  

HEC-1 INPUT PAGE 15 

KK SGC5 
KM SUB-BASIN GC5: ON-SITE 
BA .029  
L S  8 5  
UD .351  

KK RBGC5 
KM RETENTION BASIN 
RS 1 ELEV 1 0  
sv 0 1.1 2.1 10.  
SE 1 0  11. 13. 15. 
sa 0 1.0 1.5 200. 

KK C103 
KM COMBINE RBGC5,RBEl,R9D,RlOO:IJAStl 6 
nc 4 

KK SCC2 
KM SUB-BASIN GC2: ON-SITE 
BA .O24 
L S 8 5  
UD .359  

KK RBGCZ 
KM RETENTION BASIN 
RS 1 ELEV 1 0  
SV 0 .9 1 .7  10. 
SE 1 0  11.  13. 15. 
sa o 1.0 1.5 200. 

KK SO1 
KM SUB-BASIN SO: ON-SITE 
BA . D l 4  
L S  81 35.  
UD .315 

KK RBO1 
Kt4 RETENTION BASIN 
RS 1 ELEV 1 0  
SV 0 .6 1.2 10. 
SE 1 0  11. 13. 15.  
sa 0 1.0 1.5 200. 

KK SM2 
101 SUB-BASIN SMZ: ON-SITE 
BA .029  
LS 78 35.  
UD .322  



HEC-1 INPUT PACE 16 

LINE 

RBM2 
RETENTION BASIN 

1 ELEV 10 
0 1.1 2.1 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

NULL 
2 

SK 1 
SUB-BASIN SKI: ON-SITE 
.026 

85 35. 
.318 

RBKl 
RETENTION BASIN 

1 €LEV 10 
0 1.2 2.4 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

SF1 
SUB-BASIN SF1: ON-SITE 
.018 

85 35. 
.297 

RBFl 
RETENTION BASIN 

1 ELEV 10 
0 .9 1.7 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

NULL 
2 

St1 
SUB-BASIN SG1: ON-SITE 
.031 

85 35. 
.318 

REG1 
RETENTION BASIN 

1 €LEV 10 
0 1.5 2.9 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 



LINE 

HEC-I INPUT 

ID.. . . . . . I . .  . . . . .2..  . . . . . 3 . .  . . . . .4.. . . . . - 5 . .  . . . . -6.. . . . . -7. .. .. . -8.. .. . . 

SG2 
SUB-BASIN SGZ: ON-SITE 
.031 

85 35. 
.318 

RBGl 
RETENTION BASIN 

1 ELEV 10 
0 1.5 2.9 10. 
10 11. 13. 15. 
0 1.0 1.5 200. 

NULL 
2 

PACE 17 

.9 . .  . . . .10 



INPUT 
L I N E  

NO. 

SCHEMATIC DIAGRAM OF STREAM NETUORK 

( V )  ROUTING ( - - - w )  DIVERSION OR PUMP FLOU 

(.) CONNECTOR ( < - - - )  RETURN OF DIVERTED OR PUMPED FLOU 

S14 

5 1 6  

S 2 0  
v 
v 

RZO 

SCOn 
v 
v 

RBCOM 

CZ&.................................... 

. - - - - - - - >  Q I V l L  

D I V l R  

.< - - - - - - -  D I V l L  

R E T l L  

. - - - - - - - w  O I V 2 L  

D I V 2 R  

C25 .  ........... 
v 
v 

R25  

5 8  

S10 

S 1 2  



<...---- O I V 3 L  

RET3L 

sa 
v 
v 

RBO 

C I B . . . . . . . . . . . .  

<.- - - - - -  D I V 2 L  

RET2L 

ST2  
v 
v 

RE12  

SS1 
v 
v 

RBSl  

CZL . . . . . . . . . . . . . . . . . . . . . . . .  
v 
v 

R2L  

S R l  
v 
v 

RBRl 

S P l  
v 
v 

REP1 

. , 

.............................. C 2 6  

NULL............ 

S30 
v 
v 

R 3 0  



S A l  
v 
v 

R B A l  

S J l  
v 
v 

R B J 1  

ST 1  
v 
v 

RBTl  

SNZ 
v 



SCC3 
v 
v 

RBGC3 

NULL.. . . . . . . . . . . . . . . . . . . . . . .  

S 6 0  

. - - - - - - - >  D l V 4 L  
0 I V 4 R  

5 7 0  

. . 
S 1 3  

v 
v 

R B I 3  

C70........................ 
v 
v 

R 7 0  

S B l  
v 
v 

RBBl 

SCC4 
v 
v 

RBGC4 

C71........................ 
v 
v 

R71 

SN1 
v 
v 

RBNl 

C62............ 

NULL............ 



NULL 

NULL.  

---.-.-> D I V S L  

D I V 5 R  
v 
v 

R5R 

S C l  
v 
v 

RBC1 

C 6 6 . . . . . . . . . . . . . . . .  

......... 



v 
v 

R B I  1 

............... CPO......... 
v 
v 

R9O 

S 9 C  

S l  0 0  

SH1 
v 
v 

R B H l  

CIOO........................ 
v 
v 

R l O O  

S E 1  
v 
v 

RBE1 

SCC5 
v 
v 

RBGCS 

C 1 0 3 . .  .................................. 

SCC2 ' 
v 
v 

RBGC2 

SO1 
v 
v 

R E 0 1  

CO... . . . . . . . . .  

sn2 
v 
v 

RBM2 

.......... C 2 8 . .  



NULL.. . . . . . . . . . .  

D AT THIS LOCATION 

S K I  
v 
v 

R B K l  

S F 1  
v 
v 

R E F 1  

NULL............ 

S t 1  
v 
v 

REG1 

SG2 
v 
v 

REG1 

NULL............ 



.*.. t*tttt*.~~*t~t**tttt**ttt**t**ttt*ttt 

t t 

l FLOOO HYOROGRAPH PACKAGE (HEC-1)  * 
SEPTEMBER 1990 l 

t VERSION 4.0 t 

t t 

l RUN OATE 0 4 / 0 1 / 1 9 9 3  TIME 07:00:35 * 
t t 

tttttt*ttt*tttttttttttttttt*ttt**tttt~*tt 

DUP100P 
OEL UEBB PROPERTY - POST DEVELOPMENT CONDITIONS: 5 9 - Z N - 9 2  
1 0 0  YR - 6HR RAINFALL EVENT 
HEC-1 HYPOTHETICAL D I S T R l 8 U T I O N  
LAG TIMES: t r a v e l  t ime ca lcu la t ions  
CURVE NUMBERS: RANGE 76 TO 88 

VEGETATION: POOR CONOITION DESERT SHRUB 
SOIL  TYPES: A, 0, C & 0 

DEPTH AREA REDUCTION FACTORS (PER NOAA HYDRO-40) 
AREA(SPM1) % 

19 1 0  OUTPUT CONTROL VARIABLES 
I PRNT 5 PRINT CONTROL 
[PLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIME DATA 
NMlN 5 MINUTES I N  COWPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
I T l M E  0 0 0 0  STARTING TIME 

NP 3 0 0  NUHEER OF HYDROGRAPH ORDINATES 
NOOATE 2 0 ENDING DATE 
NOTIME 0 0 5 5  ENDING T IME 
lCEN7 19 CENTURY MARK 

CCNPUTATION INTERVAL .08  HOURS 
TOTAL T IME BASE 26.92 HOURS 

ENGLISH U N I T S  
DRAINAGE AREA SQUARE M I L E S  
PRECIP lTAT lON DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOV CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE- FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

J P  MULTI-PLAN OPTION 
NPLAN 1 NUMBER OF PLANS 

l U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER ' 

t 6 0 9  SECOND STREET 
t DAVIS, CALIFORNIA 9 5 6 1 6  
t ( 9 1 6 )  7 5 6 - 1 1 0 4  
t 

JR MULTI -RATIO OPTION 
RATIOS OF P R E C I P l T A T l o N  

1.00 .99 .98 .97 .96 



PEAK FLOW AN0 STAGE (END-OF-PERIW) SUMMARY FOR MULTIPLE PLAN-RATIO ECONCUIC COMPUTATIONS 
FLOVS IN CUBIC FEET PER SECOND, AREA IN SQUARE MILES 

TIME TO PEAK IN HOURS 

RATIOS APPLIED TO PRECIPITATION 
R A T I O  1 R A T I O  2 RAT IO  3 R A T I O  4 R A T I O  5 

1 .OO .99 .98 .97 .96 
OPERAT I O N  S T A T I O N  AREA PLAN 

HYOROGRAPH AT 
+ S14 .12 1 FLOW 

TIME 

HYDROGRAPH AT 
+ $16 .04 1 FLW 

TIME 

HYOROGRAPH AT 
+ S20 1.91 1 FLOW 

TIME 

RWTED TO 
+ 1.91 1 FLW 1796. lm. 

TIME 4.00 4.00 

*' PEAK STAGES IN FEET ** 
1 STAGE 12.72 12.70 

TIME 4.00 4.00 

HYDROGRAPH AT 
.02 1 FLGU 43. 43. 

TIME 3.33 3.33 
sctm 

RBCtm .02 1 FLGU 1. 1. 
TIME 5.83 5.83 

** PEAK STAGES IN FEET ** 
1 STAGE 12.57 12.54 

TIME 6.08 6.08 

2.09 1 FLW 1833. 1810. 
TIME 4.00 4.00 

DIVERSION TO 
+ 2.09 1 FLOU 1105. 1090. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ 2.09 1 FLCU 728. 720. 

TIME 4.00 4.00 

HYOROGRAPH AT 
+ .OO 1 FLCU 1105. 1090. 

TIME 4.00 4.00 

DIVERSION TO 
+ .OO 1 FLOW 512. 507. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ .OO 1 FLW 593. 583. 

TIME 4.00 4.00 



2.09 1 FLOU 1321. 1303. 
TIME 4.00 4.00 

RWTED TO 
+ 2.09 1 FLW 1309. 1291. 

TIME 4.08 4.08 

" PEAK STAGES IN FEET " 
1 STAGE 12.28 12.26 

TIME 4.08 4.08 

HYOROGRAPH AT 
+ S8 

S10 

S12 

SGCl 

RBGCl 

.03 1 FLOW 89. 88. 
TIME 3.17 3.17 

HYDROGRAPH AT 
+ .37 1 FLOW 730. 721. 

TIME 3.33 3.33 

HYDROGRAPH AT 
+ .03 1 FLOW 95. 94. 

TIME 3.17 3.17 

HYDROGRAPH AT 
C .Dl 1 FLW 20. 20. 

TIME 3.33 3.33 

RWTED TO 
+ .O1 1 FLW 1. 1. 

TIME 4.58 4.58 

*' PEAK STAGES IN FEET " 
1 STAGE 12.65 12.59 

T IME 4.67 4.67 

5 COMBINED AT 
+ C13 

D I V3L 

D I V3R 

RET3L 

SQ 

RBQ 

2.54 1 FLGU 1431. 1412. 
TIME 4.00 4.00 

DIVERSION TO 
+ 2.54 1 FLW 169. 161. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ 2.54 1 FLCU 1262. 1251. 

TIME 4.00 4.00 

HYDROGRAPH AT 

HYDROGRAPH AT 
+ .O1 1 FLW 27. 27. 

TIME 3.33 3.33 

RWTED TO 
+ 

'* PEAK STAGES IN FEET '' 
1 STAGE 13.02 13.01 

T IME 4.33 4.33 



.O1 1 FLOU 171. 163. 
TIME 4.00 4.00 

HYDROGRAPH AT 
+ .OO 1 FLOU 512. 507. 

TIME 4.00 4.00 

HYDROGRAPH AT 
* .03 1 FLW 42. 42. 

TIME 3.42 3.42 

RWTEO TO 
+ .03 1 FLGU 8. 8. 

TIME 4.08 4.17 

** PEAK STAGES IN FEET ** 
1 STAGE 13.07 13.06 

TIME 4.08 4.17 

HYDROGRAPH AT 
t .02 1 FLOW 28. 27. 

TIME 3.33 3.33 

ROUTED TO 
+ .02 1 FLOU 5. 5. 

TIME 4.08 4.17 

** PEAK STAGES IN FEET ** 
1 STAGE 13.04 13.03 

TIME 4.08 4.17 

3 COMBINED AT 
+ .05 1 FLOV 525. 519. 

TIME 4.00 4.00 

ROUTED TO 
+ .05 1 FLOV 516. 510. 

TIME 4.17 4.17 

** PEAK STAGES IN  FEET ** 
1 STAGE 12.50 12.48 

TIME 4.17 4.17 

.02 1 FLW 30. 30. 
TIME 3.42 3.42 

ROUTED TO 
+ .02 1 FLOU 5. 5. 

TIME 4.17 4.17 

** PEAK STAGES IN  FEET ** 
1 STAGE 13.04 13.03 

TINE 4.17 4.17 

HYDROGRAPH AT 
+ .O2 1 FLW 26. 26. 

TIME 3.42 3.42 

ROUTED TO 
+ .02 1 FLW 4. 4. 

TIME 4.17 4.25 

** PEAK STAGES IN FEET ** 
1 STAGE 13.03 13.02 

TIHE 4.17 4.25 



HYDROGRAPH AT 
+ .02 1 FLOU 29. 28. 

TIME 3.33 3.33 

RWTED TO 
+ .02 1 FLOU 5. 4. 

TIME 4.17 4.17 

** PEAK STAGES I N  FEET ** 
1 STAGE 13.03 13.03 

TIME 4.17 4.17 

4 COMBINED AT 
+ 11 1 FLOU 530. 523. 

TIME 4.17 4.17 
C26 

NULL 

S30 

R30 

2 CWBINED AT 
+ .12 1 FLOU 693. 678. 

TIME 4.08 4.08 

HYDROGRAPH AT 
+ .42 1 FLGU 651. 643. 

TIME 3.50 3.50 

RWTED TO 
+ 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.69 12.68 

TIME 3.58 3.58 

HYDROGRAPH AT 
+ .03 1 FLOU 44. 43. 

TIME 3.33 3.33 

.03 1 F L W  7.  6.  
TIME 4.17 4.17 

" PEAK STAGES I N  FEET ** 
1 STAGE 13.05 13.05 

TIME 4.17 4.17 

2 CWBINED AT 
+ .45 1 F L W  623. 616. 

I UE 3.58 3.58 

HYDROGRAPH AT 
+ 1.60 1 F L W  1137. 1120. 

TIUE 4.08 4.08 

RWTED TO 
+ 1.60 1 F L W  1079. 1062. 

TIME 4.42 4.42 

** PEAK STAGES I N  FEET ** 
1 STAGE 13.57 13.55 

TIME 4.42 4.42 

HYDROGRAPH AT 
6 .53 1 F L W  693. 685. 

TIME 3.58 3.58 



+ 

HYDROGRAPH AT 
+ 

ROUTED TO 

2.13 1 F L W  1315. 1293. ,1271. 1249. 
TIME 4.25 4.25 4.25 4.25 

.03 1 FLOW 49. 48. 48. 47. 
TIME 3.33 3.33 3.33 3.33 

S J l  

.03 1 FLOW 6. 6. 5.  5. 
TIME 4.25 4.25 4.33 4.33 

R B J l  

** PEAK STAGES I N  FEET ** 
1 STAGE 13.05 13.04 13.04 13.04 

TIME 4.25 4.25 4.33 4.33 

2 COMBINED AT 
+ C52 2.16 1 FLOU 1321. 1299. 1276. 1254. 

TIME 4.25 4.25 4.25 4.25 

RWTED TO 
+ R 5  1 2.16 1 FLOU 1312. 1290. 1268. 1247. 

TIME 4.33 4.33 4.33 6.33 

** PEAK STAGES I N  FEET ** 
1 STAGE 13.68 13.65 13.63 13.61 

TIME 4.33 4.33 4.33 4.33 

HYDROGRAPH AT 
+ SGC6 .02 1 FLOW 29. 29. 28. 28. 

TIME 3.33 3.33 3.33 3.33 

RWTED TO 
+ RBGC6 .02 1 FLOW 3. 3. 3. 2. 

TIME 4.25 4.33 4.33 4.42 

" PEAK STAGES I N  FEET *' 
1 STAGE 13.02 13.01 13.01 13.01 

TIME 4.25 4.33 4.33 4.42 

HYDROGRAPH AT 
+ ST1  .03 1 FLOV 42. 42. 41. 40. 

TIME 3.42 3.42 3.42 3.42 

ROUTED TO 
+ RBTl .03 1 F L W  8.  8.  7 .  7 .  

TIUE 4.08 4.17 4.17 4.17 

*' PEAK STAGES I N  FEET ** 
1 STAGE 13.07 13.06 13.06 13.05 

TIME 4.08 6.17 4.17 4.17 

2.65 1 F L W  1641. 1620. 1598. 1577. 
T I ~ E  3.75 3.75 3.75 3.75 

ROUTED TO 
+ R54 2.65 1 F L W  1606. 1585. 1563. 1542. 

T IME 3.92 3.92 3.92 3.92 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.61 12.59 12.57 12.55 

TIME 3.92 3.92 3.92 3.92 

HYOROCRAPH AT 
+ SU1 .05 1 F L W  69. 68. 67. 66. 

TIME 3.42 3.42 3.42 3.42 



RBUl .05 1 FLOU 12. 11. 
TIME 4.17 4.25 

** PEAK STAGES IN FEET ** 
1 STAGE 13.11 13.10 

T IME 4.17 4.25 

HYDROGRAPH AT 
+ SL 1 

RBLl 

.03 1 FLGU 43. 43. 
TIME 3.42 3.42 

ROUTED TO 
+ 

** PEAK STAGES IN FEET ** 
1 STAGE 13.06 13.06 

TIME 4.17 4.17 

HYDROCRAPH AT 
+ .O1 1 FLGU 14. 13. 

TIME 3.33 3.33 

ROUTED TO 
+ . O l  1 F L N  1. 1. 

TIME 4.25 4.25 

** PEAK STAGES IN FEET *' 
1 STAGE 12.64 12.59 

TIME 4.25 4.25 

4 COMBINED AT 
+ C56 2.73 1 FLW 1622. 1599. 

TIME 3.92 3.92 

HYOROGRAPH AT 
+ SGC3 .02 1 FLW 24. 24. 

TIME 3.50 3.50 

.02 1 FLW 1. 1. 
TIME 5.67 5.67 

** PEAK STAGES IN FEET ** 
1 STAGE 12.68 12.61 

TIME 5.92 5.92 

3 COMBINED AT 
+ NULL 2.87 1 FLW 2286. 2249. 

TIME 4.00 3.92 

HYOROGRAPH AT 
+ S6a 1.81 1 FLW 1489. 1468. 

TIME 4.00 4.00 

DIVERSION TO 
+ OIV4L 1.81 1 FLW 714. 701. 

TIME 4.00 4.00 

HYDROGRAPH AT 
+ OIV4R 1.81 1 FLW m. 767. 

TIME 4.00 4.00 

HYDROGRAPH AT 



S70 .03 1 FLOW 86. 85. 
TIME 3.17 3.17 

HYDROGRAPH AT 
+ S13 .01 1 FLGU 25. 24. 

TIME 3.33 3.33 

ROUTED TO 
+ RBI3 .01 1 FLOU 3. 3. 

TIME 4.25 4.33 

*' PEAK STAGES IN FEET ** 
1 STAGE 13.01 13.01 

TIME 4.25 4.33 

3 COMBINED AT 
+ C70 1.85 1 FLW 783. m. 

T IME 4.00 4.00 

ROUTED TO 
+ R 70 1.85 1 FLW 777. 769. 

TIME 6.17. 4.17 

*' PEAK STAGES IN FEET *' 
1 STAGE 12.96 12.95 

TIME 4.17 4.17 

HYDROGRAPH AT 
+ SB1 .03 1 FLGU 53. 52. 

TIME 3.33 3.33 

ROUTED TO 
+ RBBl .03 1 FLOU 7. 7. 

TIME 4.25 4.25 

** PEAK STAGES IN FEET ** 
1 STAGE 13.06 13.05 

TIME 4.25 4.25 

HYDROGRAPH AT 
4. SGC4 .03 1 FLW 55. 54. 

TIME 3.33 3.33 

ROUTED TO 
+ RBGCC .03 1 FLOU 7. 6. 

T IME 4.17 4.17 

** PEAK STAGES I N  FEET *' 
1 STAGE 13.05 13.05 

TIME 4.17 4.17 

C71 1.91 1 FLOU 791. 781. 
TIME 4.17 4.17 

RWTED TO 
+ R71 1.91 1 FLW m. 765. 

TIME 4.33 4.33 

** PEAK STAGES IN FEET ** 
1 STAGE 12.96 12.95 

TIME 4.33 4.33 

HYDROGRAPH AT 
t SN 1 .06 1 FLW 116. 116. 

TIME 3.33 3.33 



RWTED TO 
L .06 1 FLOU 18. 17. 

TIME 4.08 4.08 
RBNl 

** PEAK STAGES IN FEET ** 
1 STAGE 13.16 13.15 

TIME 4.08 4.08 

C62 

NULL 

RET4L 

DIVSL 

DIVSR 

R5R 

1.97 1 FLOU 790. 779. 
TIME 4.33 4.33 

4.85 1 FLOU 2965. 2911. 
TIME 4.17 4.17 

HYDROGRAPH AT 
+ .OO 1 FLOU 714. 701. 

TIME 4.00 4.00 

DIVERSION TO 
+ 

HYDROGRAPH AT 
+ .OO 1 FLOU 361. 355. 

TIME 4.00 4.00 

RWTED TO 
+ .OD 1 FLOU 357. 351. 

TIME 4.08 4.08 

** PEAK STAGES IN FEET ** 
1 STAGE 12.62 12.61 

TIME 6.08 4.08 

HYDROGRAPH AT 
+ .03 1 FLOU 37. 36. 

TIME 3.33 3.33 
SC1 

RBCl 
RWTED TO 

+ .03 1 FLOV 1. 1. 
TIME 6.17 6.17 

** PEW STAGES IN FEET ** 
1 STAGE 12.47 12.41 

T I =  6.17 6.17 

HYOROCRAPH AT 
+ 

RWTED TO 
+ .02 1 FLOV 6. 6. 

TIME 4.08 4.08 

" PEAK STAGES IN FEET ** 
1 STAGE 13.05 13.04 

TIME 4.08 4.08 

3 COMBINED AT 
+ .05 1 FLOV 364. 358. 

TIME 4.08 4.08 



HYDROGRAPH AT 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

2 COMBINED A T  
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ 

RWTED TO 
+ 

HYDROGRAPH AT 
+ 

HYDROGRAPH AT 
+ 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 

NULL 

RET5L 

s12 

RBI2 

CSL 

R5L 

SE2 

RBEZ 

C68 

NULL 

S80 

SW 

SI1 

RBI 1 

1 FLW 3329. 3268. 
TIME 4.17 4.17 

1 FLOU 353. 347. 
TIME 4.00 4.00 

1 FLOV 22. 22. 
TIME 3.33 3.33 

1 FLOV 1. 1. 
TIME 5.00 5.00 

** PEAK STAGES IN FEET ** 
1 STAGE 12.67 12.62 

TIME 5.08 5.08 

1 FLW 354. 348. 
TIME 4.00 4.00 

1 FLOW 349. 343. 
TIME 4.17 4.08 

** PEAK STAGES IN FEET ** 
1 STAGE 12.60 12.57 

TIME 4.17 4.08 

1 FLOU 16. 15. 
TIME 3.42 3.42 

1 FLW 1. 1. 
TIME 4.50 4.50 

** PEAK STAGES IN FEET ** 
1 STAGE 12.81 12.75 

TIME 4.58 4.58 

1 FLW 350. 3U.  
TIME 4.17 4.08 

1 FLOU 3679. 3612. 
TIME 4.17 4.17 

1 FLOY 121. 119. 
TIME 3.25 3.25 

1 FLW 139. 137. 
TIME 3.17 3.17 

1 FLW 27. 27. 
TIM 3.33 3.33 

1 FLOU 3. 3. 
TIME 4.33 4.33 



** PEAK STAGES I N  FEET ** 
1 STAGE 13.02 13.01 

TIME 4.33 4.33 

3 COMBINED AT 
+ .14 1 FLOW 260. 256. 

TIME 3.25 3.25 

RWTED TO 
+ .14 1 FLOU 243. 239. 

TIME 3.33 3.33 

** PEAK STAGES I N  FEET ** 
1 STAGE 12-13 12.11 

TIME 3.33 3.33 

HYDROGRAPH AT 
+ .13 1 FLOU 276. tn. 

TIME 3.25 3.25 

HYDROGRAPH AT 
+ S100 

SH1 

RBHl  

.15 1 FLOU 301. 296. 
TIME 3.25 3.25 

HYDROGRAPH AT 
+ .03 1 FLOU 51. 51. 

TIME 3.33 3.33 
SO. 
3.33 

ROUTED TO 
+ .03 1 FLOU 7. 6. 

4.25 4.33 

** PEAK STAGES I N  FEET '' 
1 STAGE 13.05 13.05 

TIME 4.25 4.33 

.31 1 F L W  578. 569. 
TIME 3.25 3.25 

RWTED TO 
+ .31 1 F L W  497. 490. 

T lME 3.42 3.42 

** PEAK STAGES I N  FEET ** 
1 STAGE 12.92 12.90 

T I H E  3.42 3.42 

HYDROGRAPH AT 
.OC 1 FLOY 71. 70. 

TIME 3.33 3.33 

ROUTED TO 
+ .04 1 F L W  10. 9. 

TIME 4.17 4.25 

** PEAK STAGES I N  FEET ** 
1 STAGE 13.08 13.07 

TIME 4.17 4.25 

HYDROGRAPH AT 
+ .03 1 FLOY 41. 40. 

TIME 3.42 3.62 



1 F L W  5. 5. 
TIME 4.50 4.58 

** PEAK STAGES I N  FEET ** 
1 STAGE 13.04 13.03 

TIME 4.50 4.58 

1 FLOU 730. 719. 
TIME 3.33 3.33 

HYDROGRAPH AT 
+ 1 F L W  33. 33. 

TIME 3.42 3.42 

ROUTED TO 
+ 1 FLOU 4. 4. 

TIME 4.50 4.50 

** PEAK STAGES I N  FEET ** 
1 STAGE 13.03 13.03 

TIME 4.50 4.50 

HYDROGRAPH AT 
+ 

ROUTED TO 
+ 1 FLOV 3. 2. 

TIME 4.42 4.42 

** PEAK STAGES I N  FEET *' 
1 STAGE 13.01 13.01 

TIME 4.42 4.42 

1 F L W  7. 6. 
TIME 4.42 4.50 

HYDROCRAPH AT 
+ 1 F L W  43. 42. 

TIME 3.42 3.42 

ROUTED TO 
+ 1 FLOU a. 7. 

T lllE 4.17 4.17 

PEAK STAGES I N  FEET ** 
1 STAGE 13.06 13.06 

1 IN 4.17 4.17 

C28 

NULL 

S K I  

RBK1 

1 FLW 14. 13. 
T I R  4.33 4.33 

2 COlBl WED AT 
+ 1 F L W  733. 721. 

TIME 3.33 3.33 

HYDROCRAPH AT 
+ 1 F L W  46. 45. 

TIME 3.42 3.42 

ROUTED TO 
1 F L W  6. 6. 

TIME 4.25 4.33 



HYDROGRAPH AT 
+ 

RWTED TO 
+ 

2 COWBINED AT 
6 

HYDROGRAPH AT 
C 

RWTED TO 
+ 

HYOROGRAPH AT 
+ 

RWTED TO 
+ 

2 COWBINED AT 
+ 

SF1 

REF1 

NULL 

SG1 

REG1 

SG2 

RBGl 

NULL 

** PEAK STAGES IN FEET ** 
1 STAGE 13.05 13.04 

TIHE 4.25 4.33 

1 FLOU 4. 3. 
TIME 4.33 4.33 

** PEAK STAGES IN FEET *' 
1 STAGE 13.02 13.02 

TIME 4.33 4.33 

1 FLOU lo .  9 .  
TIME 4.33 4.33 

1 FLOW 54. 54. 
TIME 3.42 3.42 

1 FLOW 7. 7. 
TIME 4.33 4.33 

** PEAK STAGES IN FEET ** 
1 STAGE 13.06 13.05 

TIRE 4.33 4.33 

1 FLW 54. 54. 
TIME 3.42 3.42 

1 FLOU 7. 7. 
TIME 4.33 4.33 

** PEAK STAGES I N  FEET ** 
1 STAGE 13.06 13.05 

TIME 4.33 4.33 

*** NORMAL END OF HEC-1 ** 
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