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1.0 Introduction 
This report presents the results of a hydrologic analysis of the Cline 
Creek watershed in northern Maricopa County, Arizona. The 
hydrologic analysis is part of a floodplain delineation study of Cline 
Creek and i ts  tributaries being conducted by Baker Engineers for the 
Flood Control District of Maricopa County. The watershed location is 

shown in Figure 1. 

The limits of delineation for Cline Creek are Skunk Creek at the 
downstream end and the Tonto National Forest Boundary at the 
upstream end. The tributaries being delineated are all within 
developing or potentially developing landssouth of the Tonto National 
Forest. The delineation reaches are shown in Figure 2. 

1.1 Purpose of the Study 
A hydrologic and hydraulic analysis of the Cline Creek watershed is 
being completed to determine 100-year peak discharges and associated 
floodplain and floodway limits. Water-surface profiles wil l  be 
computed for Cline Creek and i ts  tributaries to established base flood 
elevations. This information will be combined into a floodway and 
floodplain map which will be submitted by the Flood Control District to  
the Federal Emergency Management Agency (FEMA) for approval. 
Upon approval by FEMA, the maps will be used in establishing flood 
insurance rates and flood plain management requirements. 

1.2 Authority for Study 
This study was authorized by a contract for floodplain delineation 
services (FCD 89-1 5) with the Flood Control District of Maricopa County 
dated June 5,1989. 

1.3 Watershed Description 
The Cline Creek watershed is comprised of approximately 16.0 square 
miles of land within the unincorporated area of northern Maricopa 
County and is tributary to Skunk Creek. 



Approximately 213 of the watershed lies within the Tonto National 
Forest. The probabilities of land development or significant change in 
watershed conditions inside the National Forest are remote. However, 
these lands comprise the headwaters of the Cline Creek Watershed 
along the steep New River Mesa escarpment and i t s  foothills. The 
tributaries draining National Forest lands are arranged in a fan-shaped 
pattern and have confluence in Cline Creek near the boundary between 
Forest and private land. The steep watershed and fan shape produce a 
high runoff potential for Cline Creek. 

The southerly 1/3 of the watershed is principally valley floor and the 

majority of this area is  undergoing large acreage residential 
development. There are two major tributaries in the southerly third 
which both join Cline Creek just upstream of New River Road. These 
sub-basins are comprised of mostly valley floor with headwaters in the 
lower foothills of New River Mesa. 

The vegetation in the watershed is typical of the high desert with 
mountain brush types of growth in the higher elevations. Most of the 
washes have reaches of dense riparian vegetation in overbank areas. 
Elevation ranges from 2000 feet a t  the Skunk Creek confluence to 4600 
feet along the rim of New River Mesa. Stream slopes range from 
approximately 1% on lower Cline Creek to over 20% on upper 
tributaries. Ground slopes exceed 50% along the face of New River 
Mesa. Generally streams flow in a west-to-southwesterly direction. No 

major drainage structures exist in the watershed. Cline Creek crosses 
New River Road and Circle Mountain Road via dip crossings. 

1.4 Previous Studies 
A review of existing data for the Cline Creek watershed found no 
detailed hydrologic studies. The Cline Creek area is mapped as Zone B 
on the effective Flood insurance Rate Map (FIRM) for Maricopa County 

[I]. 





M~chael Baker. Jr.,Inc 



2.0 Engineering Methodology 

General 
The HEC-1 computer program of the U.S. Army Corps of Engineers [2] 
was used in the hydrologic analysis of the Cline Creek watershed. The 
program produces an incremental time-based record of storm runoff 
from a watershed. The watershed is modeled as a series of sub-basins 
connected by the watershed stream system. Hydrographs are 
computed for precipitation runoff from the sub-basins, as additions of 
several hydrographs at stream junctions and as hydrographs routed 
along stream reaches or through reservoirs. 

The HEC-1 'option utilizing the Soil Conservation Service (SCS) 
dimensionless hydrograph in combination with initial and uniform loss 
rate methodology was selected for computing sub-basin runoff. The 
Muskingum routing option was used for routing of flood hydrographs 
downstream through the various channel reaches of the watershed. 

Levels of Detail 
Because of the wide range of drainage area of streams to  be 
delineated, the watershed was modeled at two separate levels of detail 
(see Figures 3 and 4). The Cline Creek Watershed, shown in Figure 3, 

represents the large scale level. Sub-basin C-6 was considered as an 
internal watershed, designated Basin X, and is shown in Figure 4. Each 
of the steps of development described in the following paragraphs 
were performed for the Basin X model just as they were for the model 
of Cline Creek Watershed. Mapping and calculations for the two 
models will be presented in parallel beginning with Basin X. 

In dividing Basin X into sub-basins to produce flows for the delineation 
reaches, it was discovered that normal routing and combination 
procedures would have required a hydrograph calculation interval of 1 
minute. In order to avoid potential mathematical instability, the model 
was divided one step further. Secondary sub-basins were defined for 
six of the tributaries above their confluence with the main Basin X 

wash, Tributary C-6. Sub-basin hydrographs were calculated to provide 



delineation flows, but were not routed downstream. These secondary 
tributaries and sub-basins are shown in Figure 8. 

A separate HEC-1 file designated XB was created to calculate an 
outflow hydrograph from each of these (secondary) sub-basins. These 
are shown in Figure 4. Secondary sub-basins are those designated X-1 A, 

X-2A, etc. The sub-basins for the routed Basin X model are designated 
X-1, X-2, etc. This model is incorporated into the Cline Creek Watershed 
HEC-1 model designated CC. 

The development of the various input parameters for the HEC-1 

watershed model is presented in the following paragraphs. 

2.1 Rainfall 
Floodplains in Maricopa County are delineated for a peak 100-year 
flow. Runoff is simulated for storm durations of 2,6 and 24 hours. The 
maximum peak flow from among the three storms is used for flood- 
plain delineation of a stream segment. Precipitation data is identical for 
Basin X and the Cline Creek Watershed models. The source of precip- 
itation depths is NOAA Atlas 2 [3]. The storm total precipitation values 
for this study are given in Table 1. 

TABLE 1 
Cline Creek 

100-Year Storm Total Point Precipitation 

Duration (hours) Precipitation (inches) 

2 2.79 

6 3.50 , 

24 4.80 

The SCS 100-year Type II Rainfall Distributions included in Appendix D 
were used to define temporal distribution for the three precipitation 
events (see Figure 5). Cumulative point precipitation at 15 minute 
intervals is presented in Table 2. Because of the input requirements of 



the 'JD' option, discussed below, the precipitation distribution was 
input as the cumulative percent of storm total precipitation for the 2,6 ,  
and 24 hour events (see Appendix D). 

The Cline Creek watershed area of approximately 16 square miles 
exceeds the maximum watershed area, 10 square miles, for which point 
precipitation may be considered average precipitation for the entire 
watershed under Flood Control District criteria. Since Basin X is a sub- 
basin of Cline Creek, areal reduction was applied to  Basin X 

precipitation. Areal reduction of precipitation was applied to the 2, 6, . 
and 24 hour 100-year storms in accordance with the National Weather 
Service's HYDRO-40 [4]. The HEC-1 "JD" option was used to perform 
the areal reduction automatically. The "JD" option accounts for 
accumulated drainage area for each sub-basin and combination 
hydrograph computation and adjusts the hydrograph flows t o  
compensate for areal reduction of precipitation. The input  
requirement is a minimum of five data pairs defining the relationship 

between average basin-wide precipitation and basin area. The areal 
reduction values also depend on storm duration, so each of the three 
storms in the study has separate "JD" input data pairs. The areal 
reduction values are given in Table 3. 

Development of precipitation input data for the H EC-1 hydrology 
model is presented in Appendix E. 



CLINE CREEK, 100 YEAR STORM 

STORM TIME (hrs) 

N 



TABLE - 2 

FLOW CONTROL DISTRICT OF MRICOPA COUNTY - FLOOD PLAIN DELINATION STUDY 

ROOGER CREEK AND CLINE CREEK BAKER ENGINEERS PROJECT NUMBER 16923-HPH 

100-YEAR POINT RAINFALL: 2 HR., 6 HR., 8 24 HR. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - -  

SCS TYPE I 1  PRECIPITATIOll DISTRIBUTION 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

STORM-PRECIPITATION 
STORM TIME 2 HR. 6 HR. 24 HR. STORM TIME 24 HR. 

(hrs.) (in.) (in.) (in. 1 (cont . ) (cont. I 



TABLE 3 
Areal Reduction of Precipitation 
for Cline Creek 100-Year Storms 

2 HOUR EVENT 
(Ploo = 2.79 inches) 

Area Areal Reduction Total Storm 
(Miles 2) Factor Precipitation (inches) 

6 HOUR EVENT 
(Ploo = 3.50 inches) 

Area Areal Reduction Total Storm 
(Miles 2) Factor Precipitation (inches) 

24 HOUR EVENT 
(Ploo = 4.80 inches) 

Area Areal Reduction Total Storm 
(Miles 2) Factor Precipitation (inches) 



2.2 Soil Losses 
The SCS Aguila-Carefree Soil Survey [5] was used to determine soil 
characteristics and infiltration properties within the portions of the 
Cline Creek Watershed outside the Tonto National Forest. No detailed 
soil survey has been published for Tonto National Forest. Soil 
characteristics were discussed with the soil scientist for the Tonto 
National Forest. It was determined that a classification of soils inside 
the National Forest as clay would best describe the hydrologic 
properties of these soils. 

The hydrologic unit boundaries were superimposed on soils mapping 
for Basin X and for the Cline Creek Watershed in order that the soil 
composition of each hydrologic unit could be measured, (see Figures 6 
and 7). The soil types for secondary sub-basins in Basin X are presented 
in Table 4. Soil types for the Cline Creek Watershed are presented in 
Table 5 in the sequence of the combined BasinWCline Creek Watershed 
HEC-1 computations. 

Soils were classified by their texture using data from the Aguila - 
Carefree Soil Survey [S] and loss rate correlations provided by the Flood 
Control District contained in Appendix D. The Initial and Uniform Loss 
Rate option of the HEC-1 computer program was selected to determine 
rainfall excess. Values of initial losses, uniform loss rates and percent 
impervious were calculated for each secondary sub-basin and sub-basin 
using the soil texture classifications and ground cover. Loss rate and 

impervious area calculations are presented in Appendix F. Input 
parameters are included in Tables 6 and 7. 



TABLE 4 
Cline Creek Watershed Basin-X (Sub-Basin C-6) Soil Groups 

SCS Group 
Number SCS Group Name Area Percent of 

(acres) ' Sub-Basin 

Secondary 
Sub-Basin X-1A 

26 Continental Cobbly Clay Loam 

66 Greyeagle-Suncity Variant Complex 

72 Lehmans-Rock Outcrop Complex 

Secondary 
Sub-Basin X-2A 

26 Continental Cobbly Clay Loam 

66 Greyeagle-Suncity Variant Complex 

72 Lehmans-Rock Outcrop Complex 

Secondary 
Sub-Basin X-3A 

26 Continental Cobbly Clay Loam 

6 6 Greyeagle-Suncity Variant Complex 

7 2 Lehmans-Rock Outcrop Complex 

9 3 Nickel-Cave Complex 

95 Ohaco Gravelly Loam 

Secondary 
Su b-Basin X-4A 

28 Continental-Ohaco Complex 

66 Greyeagle-Suncity Variant Complex 

95 Ohaco Gravelly Loam 



TABLE 4 (Cont'd) 
Cline Creek Watershed Basin-X (Sub-Basin C-6) Soil Groups 

SCS Group 
Number SCS Group Name Area Percent of 

(acres) Sub-Basin 

Secondary 
Su b-Basin X-4B 

28 

66 

95 

Secondary 
Su b-Basin X-5A 

Continental-Ohaco Complex 

Greyeagle-Suncity Variant Complex 

Ohaco Gravelly Loam 

Anthony-Arizo Complex 

Continental Cobbly Clay Loam 

Continental-Ohaco Complex 

Greyeagle-Suncity Variant Complex 

Ohaco Gravelly Loam 



TABLE 5 
Cline Creek Watershed Soil Groups 

SCS Group Number SCS Group Name Area Percent of 
(acres) Sub-Basin 

Basin-X (Sub-Basin C-6) 

Sub-Basin X-1 
26 Continental Cobbly Clay Loam 81 20.9 

66 Greyeagle-Suncity Variant 74 19.1 
Complex 

72 Lehmans-Rock Outcrop Complex 202 52.2 

Sub-Basin X-2 

2 6 

66 

Sub-Basin X-3 

6 

2 6 

28 

66 

Nickel-Cave Complex 20 5.2 

Ohaco Gravelly Loam 10 2.6 

387 100.0 

Continental Cobbly Clay Loam 5 3 19.2 

Greyeagle-Suncity Variant 135 48.7 
Complex 

Ohaco Gravelly Loam 89 32.1 

277 100.0 

Anthony-Arizo Complex 9 

Continental Cobbly Clay Loam 26 

Continental-Ohaco Complex 11 

Greyeagle-Suncity Variant 148 
Complex 

Lehmans-Rock Outcrop Complex 9 

Nickel-Cave Complex 9 

Ohaco Gravelly Loam 143 

355 



TABLE 5 (Cont'd) 
Cline Creek Watershed Soil Groups 

SCS Group Number SCS Group Name Area Percent of 
(acres) Sub-Basin 

Su b-Basin X-4 

28 Continental-Ohaco Complex 76 42.0 

66 Greyeagle-Suncity Variant 48 26.5 
Complex 

95 Ohaco Gravelly Loam 57 31.5 

181 100.0 

Su b-Basin X-5 

6 Anthony-Arizo Complex 80 33.1 

26 Continental Cobbly Clay Loam 12 5 .O 

28 Continental-Ohaco Complex 13 5.4 

66 Greyeagle-Suncity Variant 44 18.3 
Complex 

95 Ohaco Gravelly Loam 9 2 38.2 

241 100.0 

Sub-Basin C-1 
* Clay 

Su b-Basin C-2 
* Clay 

Sub-Basin C-3 

66 Greyeagle-Suncity Variant 92 11.5 
Complex 

72 Lehmans-Rock Outcrop 11 1.4 
Complex 

95 Ohaco Gravelly Loam 9 1.1 
* Clay 

*Clay (based on  information from Soil Scientist a t  Tonto National Forest) 



TABLE 5 (Cont'd) 
Cline Creek Watershed Soil Groups 

SCS Group Number SCS Group Name Area Percent of 
(acres) Sub-Basin 

Sub-Basin C-4 
* Clay 

Su b-Basin C-5 

66 Greyeagle-Suncity Variant 72 3.3 
Complex 

* Clay 2092 96.7 

2164 100.0 

Sub-Basin C-6 (See Basin X) 

Su b-Basin C-7 

26 Continental Cobbly Clay Loam 204 27.0 

66 Greyeagle-Suncity Variant 77 10.2 
Complex 

72 Lehmans-Rock Outcrop 448 59.3 
Complex 

95 Ohaco Gravelly Loam 26 3.5 

755 100.0 

Sub-Basin C-8 

6 Anthony-Arizo Complex 7 0.8 

26 Continental Cobbly Clay Loam 440 48.3 

66 Greyeagle-Suncity Variant 49 5.4 
Complex 

7 2 Lehmans-Rock Outcrop 266 29.2 
Complex 

95 Ohaco Gravelly Loam 1 49 16.3 

91 1 100.0 

*Clay (based on information from Soil Scientist at Tonto National Forest) 



TABLE 5 (Cont'd) 
Cline Creek Watershed Soil Groups 

SCS Group Number SCS Group Name Area Percent of 
(acres) Sub-Basin 

3 Antho-Carrizo-Maripo 
Complex 

6 Anthony-Arizo Complex 59 17.5 

13 Carefree-Beardsley Complex 6 1.8 

26 Continental Cobbly Clay Loam 98 29.0 

44 Ebon Very Gravelly Loam 15 4.4 

66 Greyeagle-Suncity Variant 2 1 6.2 
Complex 

72 Lehmans-Rock Outcrop 3 1 9.2 
Complex 

9 3 Nickel-Cave Complex 9 2.7 

96 Pinaleno-Tres Hermano 33 9.8 
Complex 

110 Suncity-Cipriano Complex 7 2.0 
* Clay 

*Clay (based on information from Soil Scientist a t  Tonto National Forest) 



2.3 Sub-basin Lag Time Determinations 
For the dimensionless unit hydrograph option HEC-1 requires the input 
of the lag time for each sub-basin. Lag time for each secondary sub- 
basin and sub-basin was computed using the length, slope and 
roughness of the longest watercourse within the sub-basin. 
Procedures used were adapted from Chapter 3 of SCSJs TR-55 [6]. A 

copy of the chapter is included in Appendix G to provide detailed 
theory. The adaptations used for this study were as follows: 

Sheet Flow -The upstream reach of each water course was designated 

Range (natural), Manning's n =0.13. The TR-55 procedure was 
followed. 

Shallow Concentrated Flow - TR-55 contains a graphical method to 
solve for velocity of shallow concentrated flow in the urban setting. 
The method was adapted for variable Manning's *nu values found in 
the high desert. Appendix G contains a series of graphs solving 
Manning's equation for "n" factors from 0.050 to 0.100. 

The two designations CS-1 and CS-2 were used for shallow 
concentrated flow reaches representing average estimated depth of 
flow of 3" and 6", respectively. In each case the engineer considered 
the topography of the drainage area along the stream, topographic 
evidence of the stream cross-section shape and engineering judgment 
to estimate the upstream and downstream limits of CS-1 and/or CS-2 
reaches. The wide rectangular channel approximation, "hydraulic 
radius equals depth", and Manning's equation graphs were used to 
determine velocity based on values of Manning's "n", depth and 
stream slope. 

Channel Flow - Channel velocities were calculated for one of two 
channel reaches designated CH-1 or CH-2 using a graphical algorithm 
for an approximate solution of Manning's equation. Preliminary HEC-1 
runs for Cline Creek and tributaries were used to estimate average 
reach flows, or to estimate "per square mile" flows for sub-areas 



draining to a reach. This flow was used as a basis to check the velocity 
estimation. The average bed width for the reach was estimated from 
topography or aerial photographs for channels which appeared to 
approximate a wide rectangular channel. For channels which appeared 
best represented by a triangular channel a side slope ratio relating 
average top width to depth for the reach was estimated. 

A value was assumed for hydraulic radius (and top width determined 
for the triangular approximation) equal to depth for the rectangular 
approximation or one-half of depth for the triangular approximation. 
A velocity was read from the graph using reach slope, hydraulic radius 

and Manning's "nu. A value for flow was calculated, equal to velocity 
times hydraulic radius times top width. The calculated flow was com- 
pared to the estimated average reach flow. The hydraulic radius was 
adjusted, and the calculation was repeated until the calculated flow 
agreed with estimated average flow for the reach. Once the HEC-1 
model had been finalized, the estimates of average reach flow were 
reviewed to be sure that no "order of magnituden errors had been 
introduced. 

Manninq's "n" - The most subjective variable in computing lag times 
has always been the "n" factor. These values were estimated based on 
engineering judgment, experience, field review and two reports 
previously submitted for this study: Summary of Field Inspection, Cline 
Creek and Rodger Creek; Summary of Field Inspection, Cline Creek. 
These reports were used to estimate composite values of "nn for 
channel velocities. Shallow concentrated flow roughness values were 
estimated using topographic mapping and aerial photography where 
coverage was available. 

Unit hydrograph parameters for the Model XB secondary sub-basins are 
listed in Table 6, and those for Basin X and Cline Creek Watershed sub- 
basins, Model CC, are listed in Table 7. Computations of sub-basins lag 
time are presented in Appendix G. 



TABLE 6 
Model XB-02, XB-06, and XB-24 

Secondary Sub-basin Hydrologic lnput Parameters 

Uniform LOSS Initial LOSS Percent La Time 
Sec0nda.v Area Rate CNSTL 
Su b-Bas~n (miles 2) (in.hr.) (inches) STRTL lrnperv~ous (t?oufi) 

TABLE 7 
Model CC-02, CC-06, and CC-24 

Sub-basin Hydrologic lnput Parameters 

Uniform Loss Initial LOSS percent L~ Time 
Area Rate CNSTL Sub-Basin (miles 

(in ./h r.) (inches) STRTL lrnperv~ous (#ours) 

Basin X 
X I  

X2 

X3 

X4 

X5 

Cline Creek 
Watershed 

C- 1 

C-2 

C-3 
C-4 
C-5 

C-6* 

C-7 

C-8 

C-9 

* Basin X 



2.4 Streamflow Routing 
Hydrographs from upper watershed sub-basins were routed through 

the watershed stream system using the Muskingum Routing option of 
HEC-1. Muskingum routing is a stream storage method which calculates 
reach outflow based on inflow and a previous value of outflow. A 
stream reach is divided into a number sub-reaches calculated to avoid 
negative routing coefficients, which are internally generated. lnput 
parameters are: travel time through a channel reach, (AMSKK); a 
weighting factor to account for the relative effect of inflow and 
outflow on stream storage, (X); and the number of sub-reaches, 
(NSTPS). 

The travel time (AMSKK) determination followed the same TR55 
procedures 161 as were used to determine sub-basin lag times. The 
value of the Muskingum " X u  has a theoretical mathematical range of 
0.0 to 0.5. For the relatively steep channel reaches of Cline Creek, a 
value of X = 0.3 was estimated to give significant weight to reach 
inflows in determining stream storage. This reflects a judgment that: 
1. backwater curves probably do not extend very far upstream and 2. 
rapid changes in flow can create significant wedge storage before 
outflow responds. Muskingum channel routing parameters are listed in 
Table 8. Travel time calculations are included in Appendix G following 
sub-basin lag time calculations. Calculations to determine the number 
of sub-reaches are presented in Appendix H. 

TABLE 8 
Model CC-02, CC-06, and CC-24 

Muskingum Channel Routing lnput Parameters 
Routitg 
Reac NSTPS* 

RO-X5 2 ' 0.23 0.3 
RO-1 6 0.58 0.3 

RO-2 3 0.27 0.3 

RO-3 3 0.24 0.3 

RO-4 3 0.25 0.3 
RO-5 8 0.77 0.3 

RO-6 2 0.21 0.3 
* NSTPS based on computation interval of 6 minutes 



2.5 HEC-1 Model Sequence 
The purpose of the hydrology study for the Cline Creek watershed is to 
determine 100-year flood flows for delineation of Cline Creek and a 
number of i ts  tributaries. The model has been subdivided into two 
HEC-1 files to provide the necessary level of detail while maintaining a 
consistent output of hydrograph data based on a 6 minute 
computation interval. 

The initial sequence is contained in the XB file. The model produces a 
series of sub-basin hydrographs for the secondary sub-basins with no 
combinations or routings. The order is XI-A; X2-A; X3-A; X4-A; X4-B; 
X5-A. 

The Basin X model with routings and combinations is included as the 
first series of computations in the Cline Creek watershed model, file CC. 

Basin X has five sub-basins, four combination points and two routing 
reaches. The final hydrograph, designated XCO-4, represents Cline 
Creek sub-basin C-6 hydrograph. The Cline Creek model sequence 
combines C-6 into Cline Creek flow a t  the appropriate point in the 
computation. The Basin X schematic is shown in Figure 8. 

The Cline Creek model consists of nine sub-basins, including Basin X. 

Sub-basins C-1 through C-5 are combined and routed to a major 
confluence point, CO-2, on Cline Creek just upstream of the Tonto 
National Forest boundary. Upstream of CO-2 the Cline Creek floodplain 
will not be delineated. The combinations and routings downstream of 
CO-2 are designed to produce 100-year flood flows specifically for 
delineation of two Cline Creek outside the National Forest. The Cline 
Creek watershed model contains six routing reaches and five 
combination points which are exclusive of any in the Basin X model. 
The HEC-1 Model Schematic for Cline Creek Watershed is shown in 
Figure 9. 



3.0 Summary and Conclusions 

Summary 
Using the HEC-1 SCS dimensionless hydrograph option, hydrology was 
simulated for the 2,6 and 24 hour storms on the Cline Creek watershed. 
Two HEC-1 models were developed. The first, XB, was used to produce 
100-year flows for the smallest tributaries to be delineated. The output 
of this model is a series of six sub-basin hydrographs for the six drainage 
areas. These were termed "secondary" sub-basins to indicate that they 
were fractional parts of sub-basins used in the second HEC-1 model, CC. 

The CC model simulates the entire Cline Creek Watershed with the 
series of sub-basin hydrographs, routings and combinations for the 
detailed analysis of Sub-basin C-6 (Basin X) computed first, followed by 
the balance of the computations for the Cline Creek Watershed. The 
Basin X computation contains five sub-basins, four combinations and 
two routing reaches. The remaining Cline Creek model simulates the 
other eight sub-basins with five combinations and six routing reaches. 

The computation interval of 6 minutes was chosen as the smallest 
interval which could accommodate the 28 hour hydrograph resulting 
from a 24 hour storm. The 6 minute interval was used for 2 and 6 hour 
storm hydrographs to maintain consistency for comparing all three 
storm durations. Areal reduction of precipitation was applied because 
of the 16 square mile watershed area. 

Watershed conditions were modeled which reflect the near-natural 

conditions of the watershed. Precipitation losses were simulated by 
initial and uniform loss rates and percent impervious areas. Likewise, 
routing parameters were computed based on generally prevailing wash 
conditions, a naturally occurring combination of gravellcobble-bed 
channel and desert riparian overbanks. 



3.2 Results of the HEC-1 Model 
Peak discharges for the 2, 6 and 24 hour 100 year events are listed in 
Table 9. Flows are tabulated for the six secondary sub-basins, 13 sub- 
basins and 9 combination points in the XB and CC models, shown 
schematically in Figures 8 and 9. Copies of the HEC-1 output for the XB 

and CC models are presented as follows: 2 hour storm, XB-02 and CC-02 
in Appendix A; 6 hour storm, XB-06 and CC-06 in Appendix B; and 24 
hour storm, XB-24 and CC-24 in Appendix C. 

3.3 Conclusions 
By comparison of peak flows for the 2,6 and 24 hour events (Table 9), it 

is seen that the 24 hour event produces the maximum peak runoff from 
each sub-basin and at each combination point in the watershed. 

Two factors favor maximum peak runoff from the 24 hour storm on 
Cline Creek. The first is  an average initial loss of nearly 0.7 inch for the 
watershed. In the 24 hour storm early precipitation can completely 
satisfy the initial loss prior to the most intense precipitation, which 
results in a high percentage of runoff during the heaviest rainfall. 

The second factor is that the peak 15 minute rainfall intensity for the 
SCS Type 11 24 hour storm is only slightly less than the 15 minute peak 
intensities of the 2 and 6 hour storm distributions. Comparison of the 
graphs of the three precipitation distributions (Figure 3) shows the 
similarity of peak intensity. Since the 24 hour storm simulation 

produced the largest peaks throughout the watershed, all of the 
floodplain delineation flows were selected from the 24 hour flow 
values. The flow for each reach was selected such that 100-year 
floodplain delineation flowsdo not increase in an upstream direction. 



TABLE 9 
Cline Creek Watershed 100-Year Runoff Summary 

Location 

Model XB 

Secondary Sub-basin X-lA 
Secondary Sub-basin X-2A 
Secondary Sub-basin X-3A 
Secondary Su b-basin X-4A 
Secondary Sub-basin X-4B 
Secondary Sub-basin X-5A 
Model CC 
Su b-basin X-1 
Su b-basin X-2 
Combination Point XCO-1 
Su b-basin X-3 
Combination Point XCO-2 
Su b-basin X-4 
Combination Point XCO-3 
Sub-basin X-5 
Combination Point XCO-4 
Su b-basin C-1 
Su b-basin C-2 

Su b-basin C-3 
Su b-basin C-4 
Su b-basin C-5 
Combination Point CO-1 
Combination Point CQ-2 
Su b-basin C-7 
Su b-basin C-8 
Combination Point CO-3 
Combination Point CO-4 
Su b-basin C-9 

Peak Discharge (ds) Event 

2 Hour 6 Hour 24 Hour 

10476 13551 16527 Combination Point CO-5 
(Discharge to Skunk Creek) 



3.4 100-Year Floodplain Delineation Flows 
The flows used to delineate the 100-year floodplain of the various 

reaches Cline Creek are presented in Table 10. 

TABLE 10 
Cline Creek Watershed 100-Year Flows 

ClineCreek : 

ClineCreek : 

Tributary C-8 : 

Tributary C-6 : 

Tributary C-6 : 

Tributary C-6 : 

Tributary C-6 : 

Tributary X-5 : 

Tributary X-5A : 

Tributary X-4 : 

Tributary X-4B : 

Tributary X-4A : 

Tributary X-3A : 

Tributary X-2A : 

Tributary X-1 A : 

Reach 

Skunk Creek to ConfluenceTrib. C-8 

Confluence Trib. C-8 to 
Tonto National Forest 

Confluence Cline Creek to 
2200' East of 24th Street Alignment 

Confluence Cline Creek to 
Confluence Trib. X-4 

Confluence Trib. X-4 to 
Confluence Trib. X-3A 

Confluence Trib. X-3A to 
Confluence Trib. X-2A 

Confluence Trib. X-2A to 
600' West of 20th Street 

Confluence Cline Creek* to 
500' West of 10th Street 

500' West of 10th Street to 
16th Street Alignment 

Confluence Trib. C-6 to 
Confluence Trib. X-4B 

Confluence Trib. X-4A to 
600' West of 14th Street 

Confluence Trib. X-4B to 
200' West of 14th Street 

Confluence Trib. C-6 to 
500' East of 20th Street 

Confluence Trib. C-6 to 
24th Street Alignment 

600'West of 20th Street to 
1400' East of 24th Street Alignment 

Discharge 
(as) 

* The channel occupied by X-5 Tributary is also a side channel of Cline 
Creek. The downstream limit of delineation will be determined once 
the Cline Creek Floodway width has been determined. 
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APPENDIX A 

CLINE CREEK 

HEC-1 

100-YEAR 2 HOUR STORM 



HEC-1 INPUT PAGE 1 

LINE 

FLOQ, CONTROL DISTRICT OF MARICWA COUNTY 

FILE: XB-02 

HYDROLOGY FOR: 100-YEAR 2 HOUR EVENT (SECONDARY SUB-BASINS OIILY) 
COMPUTES WTFLUJ  HYDROCRAPHS FOR S I X  MINOR TRIBUTARY 
DRAINAGE AREAS 

PURPOSE OF STUDY: DELINEATION OF THE 100-YEAR FLOCOPLAIN OF 
CLINE CREEK AND TRIBUTARIES - SKUNK CREEK 
TO THE TONTO NATIONAL FOREST W A R Y  

METHODS OF STUDY: HEC-1 DINENSIONLESS SCS HYDROGRAPH 6 MlN. INTERVALS 
PRECIPITATIOW- SCS TYPE I 1  STORM BY 1 5  MIN. INCREMENTS 

-AREAL REDUCTION BY *JDm DEPTH-AREA OPTlON 
EXCESS PRECIPITATION- I N I T I A L  AND UNIFORM LOSS RATES 

AND PERCENT IMPERVIOUS 
STREAM ROUTING - NONE 
HYDROGRAPH COMBINATIONS - NQE 

WATERSHED NAME: CLINE CREEK (BASIN X I S  SUB-BASIN C-6) 

CONTRACT NUMBER: FCD 89-15  

I D  COMPUTED BY: 
I D  
I T  601AUG89 1100 70 

KK SSBXlA 
KH RUNOFF FROM SEC.SUBBASIN X I - A  
BA 0.43 
LU 0.88 0.20 20.51 
U) 0.41 

KK SSBXU 
KH RUNOFF FROM SEC.SUBBASIN X2-A 
BA 0.28 
LU 0.91 0.29 9.10 
UD 0.50 

KK SSBX3A 
KM RUNOFF FROM SEC.SUBBASIN X3-A 
BA 0.43 
LU 0.94 0.36 0.97 
U) 0.58 



LINE 

HEC-1 INWT PAGE 2 

KK SSBX4A 
Kn RUNOFF FRCU SEC.SUBBASIN X4-A 
BA 0.16 
LU 0.90 0.30 0.00 
UD 0.40 

KK SSBX4B 
Kn RUNOFF FROM SEC.SUBBASIN X4-B 
BA 0.09 
LU 0.86 0.23 0.00 
UD 0.45 

KK SSBX5A 
Kn RUNOFF FRCU SEC.SUBBASIN X5-A 
BA 0.23 
LU 0.93 0.35 0.00 
U) 0.52 
ZZ 



SCHEHATIC DIAGRAM OF STREAM NETVORK 
I N W T  
LINE (V) ROUTING ( - - - > I  DIVERSION OR WCIP F L W  

N; (.) CONNECTOR (< - - - I  RETURN OF DIVERTED OR PUMPED FLW 

S S B X U  

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 



FLOOO HYDROGRAPH PACWGE HEC-1 ( IBH XT 5121: VERSION) -FEB 1,1985 
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOWD STREET, DAVIS, CA. 95616  ***. 

FLOOO CWTROL DISTRICT OF HARICOQA COUNTY 

FILE: XB-02 

HYDROLOGY FOR: 100-YEAR 2 HWR EVENT (SECOIIDARY SUB-BASINS ONLY) 
COHWTES WTFLOU HYDROGRAPHS FOR S I X  MINOR TRIBUTARY 
DRAINAGE AREAS 

PURPOSE OF STUDY: DELINEATIOW OF THE 100-YEAR FLOaOPUIN OF 
CLINE CREEK AND TRIBUTARIES - SKUNK CREEK 
TO THE TOWTO NATIONAL FOREST BOUNDARY 

METHODS OF STlDY: HEC-1 DIMENSIONLESS SCS HYDROGRAPH 6 MIN. INTERVALS 
PRECIPITATIW- SCS TYPE I1  STORM BY 1 5  MIN. INCREMENTS 

-AREAL REDUCTIW BY "JDm DEPTH-AREA OPTION 
EXCESS PRECIPITATIOW- I N I T I A L  AND WIFORH LOSS RATES 

MO PERCENT IHF'ERVIWS 
STREAN ROUTING - NONE 
HYDROGRAPH COHBINATIONS - NONE 

WATERSHED NAME: CLINE CREEK (BASIN X I S  SUB-BASIN C-6) 

CONTRACT NWBER: FCD 8 9 - 1 5  

COHWTED BY: BAKER ENGINEERS DATE : 12/06/89 
COnP : m: 

W T W T  CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 6 MINUTES I N  COnWTATION INTERVAL 
I DATE 1AUG89 STARTING DATE 
ITIME 1100 STARTING TIME 

NP 7 0  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1AUG89 ENDING DATE 
NDT I ME 1754 ENDING TIME 

COHWTATION INTERVAL .10 HOURS 
TOTAL TIME BASE 6.90 HOURS 

ENGLISH UNITS 

INDEX STORM NO. I 
STRM 2.79 PRECIPITATIW DEPTH 
TRDA .O1 TRANSPOSITION DRAINAGE AREA 

PRECIPITATIOW PATTERN 
.02 .02 .02 .D2 .02 .OS .08 .14 .20 .20 
.03 .03 .03 .02 .02 -02 -02 .02 .01 .O1 

INDEX STORM NO. 2 
STRM 2.20 PRECIPI T A T I W  DEPTH 
TRDA 10.00 TRANSPOSITIOW DRAINAGE AREA 

PRECIPITATION PATTERN 
.02 .02 .02 .02 .02 
.03 .03 .03 .02 .02 

INDEX STORM NO. 3 
STRM 2.04 PRECIPITATION DEPTH 
TRDA 20.00 TRANSPOSITIOW DRAINAGE AREA 

PRECIPITATION PATTERN 
.02 .02 .02 .02 .02 -08 .08 .14 .20 .20 
.03 .03 .03 .02 .02 .02 .02 .02 .O1 .Dl 



INDEX STORM NO. 4 
STRM 1.93 PRECIPITATION DEPTH 
TRDA 30.00 TRANSWSITIOW DRAINAGE AREA 

PRECIPITATIOW PATTERN 
.02 .02  .02 .02 .02 .W .08 .14 .20 .20 
.03 .03 .03 .02  .02 .D2 .02 .02 .01 .O1 

INDEX STORM NO. 5 
STRM 1.84 PRECIPITATIOW DEPTH 
TRDA 40.00 T RANSPOSITIOW DRAINAGE AREA 

PREClPlTATIOW PATTERN 
.02 .02 .02 .02 .02 .08 .08 .14 .20 .20 
.03 .03 .03 .02 .02 .02 .02 .02 .01 .01 



PEAK 
PERATION STATION F L W  

HYDROGRAPH AT SSBXlA 536. 

HYDROGRAPH AT S S B X U  280. 

HYDROGRAPH AT SSBX3A 337. 

HYDROGRAPH AT SSBX4A 187. 

HYDROGRAPH AT SSBX4B 104. 

HYDROGRAPH AT SSBX5A 203. 

RUNOFF S W A R Y  
F L W  I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

TIME OF 
PEAK 

AVERAGE FLOV FOR MAXIMI4 PERIOD 
6-HOUR 24-HOUR 72-HOUR 

BASIN M A X I M  TIME OF 
AREA STAGE I(AX STAGE 

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



HEC-1 I N W T  PAGE 1 

LINE I D  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 1 0  

FLOOD CONTROL DISTRICT OF WARICOPA COUNTY 

FILE: CC-02 

HYDROLOGY FOR: 100-YEAR 2 HCUR EVENT 

PURPOSE OF STUDY: DELIYEATIOW OF THE 100-YEAR FLDODPLAIN OF 
CLINE CREEK AND TRIWTARIES - SKUNK CREEK 
TO THE TOWTO NATIONAL FOREST BWNDARY 

METHODS OF STUDY: HEC-1 DIMENSIOWLESS SCS HYDROGRAPH 6 MIN. INTERVALS 
PRECIPITATIW- SCS TYPE I 1  STORM BY 15  MIN. INCREMENTS 

-AREAL REDUCTIOW BY "JDM DEPTH-AREA OPTION 
EXCESS PRECIPITATION- I N I T I A L  AND UNIFORM LOSS RATES 

& PERCENT IMPERVIOUS 
STREAH ROUTING- HUSKINGUM METHOD 

WATERSHED NAHE: CLINE CREEK ( BASIN X I S  SUBBASIN C-6 

CONTRACT NUIBER: FCD 89-15  

I D  CWWTED BY: 
I D  
I T  6 01AUG89 1100 7 0  

3 3  KK XlSUB 
3 4  KH RUNOFF FROM SUBBASIN X I  
3 5  BA 0.60 
3 6  LU 0.88 0.21 15.95 
37 UD 0.44 

3 8  KK XROXZ 
3 9  KH ROUTE X I  THROUGH SUBBASIN X2 
4 0  RM 2 0.15 0.30 

4 1  KK X2SUB 

I 4 2  KM RUNOFF F R a  SUBBASIN X2 
i 4 3  BA 0.43 

44 LU 0.90 0.29 5.78 

I 4 5  W 0.59 



HEC-1 I N W T  PAGE 2 

XCO- 1 
COMBINE RUNOFF FROM SUBBASINS X I  AND X2 

2 

XROX3 
ROUTE X1 L X2 THROUGH SUBBASINS X3 & X5 

2 0.23 0.30 

X3SUB 
RUNOFF FROM SUBBASIN X3 

0.56 
0.93 0.35 0.76 
0.69 

KK XCO-2 
KH COMBINE RUNOFF FROM SUBBASINS Xl,XZ,AND X3 
HC 2 

X4SUB 
RUNOFF FROM SUBBASIN X4 

0.28 
0.89 0.28 0.00 
0.48 

XCO-3 
COnBINE RUNOFF FROM SUBBASINS Xl,XZ,X3,AND X4 

2 

XSSUB 
RUNOFF FROn SUBBASIN X5 

0.38 
0.93 0.35 0.00 
0.66 

KK XCO-4 
Kn COMBINE RUNOFF FROM SUBBASINS Xl,XZ,X3,X4,AND X5 
KH BASIN X OUTFLOW HYDROGRAPH = SUB C-6 RUNOFF HYDROGRAPH 
HC 2 

KK SUBC1 
Kn RUNOFF F R W  SUBBASIN C-1 
BA 1.26 
LU .55 .01 0. 
U) .36 

KK RO-1 
Kn ROUTE C - 1  THROUGH C-2 
RH 6 .58 .3 



i L I N E  

HEC-1 l N W T  PAGE 3 

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9..  .... l o  

KK SUBC2 
Kn RUNOFF FROM SUBBASIN C - 2  
BA 2.15 
L U  .63 .09 0. 
U) .76 

KK SUBC3 
Kn RUNOFF FRCU SUBBASIN C - 3  
BA 1.25 
L U  .61 .06 0. 
W .50 

KK SUBC4 
Kn RUNOFF FROM SUBBASIN C-4  
BA 2.55 
L U  -55 - 0 1  0. 
U) .SO 

KK RO-2 
Kn ROUTE C-4 THROUGH C - 5  
RM 3 .27 .3 

KK SUBC5 
Kn RUNOFF FROM SUBBASIN C -5  
BA 3.38 
L U  .56 .02 0. 
W - 5 7  

KK CO-1 
Kn COMBINE RUNOFF FROM SUBBASINS C - 4  AND C-5 
HC 2 

KK RO-3 
Kn ROUTE C-485 THROUGH C-3  
RM 3 .24 .3 

KK CO-2 
Kn CCMBINE RUNOFF FRCU SUBBASINS C-485  WITH C-1,283 
HC 4 

KK RO-4 
Kn ROUTE C-1,2,3,4,5 THRU C - 9  UPST 
RM 3 .25 .3 

KK SUBC7 
Kn RUNOFF FROM SUBBASIN C - 7  
BA 1.18 
L U  .87 .18 17.7 
lD .54 



LINE 

HEC-1 INPUT PAGE 4 

KK RO-5 
KM ROUTE C-7  THROUGH C - 8  
RM 8 .TI .3 

KK SUBC8 
KM RUNOFF FROM SUBBASIN C-8 
BA 1.42 
L U  .85 .18 8.8 
UD .64 

KK CO-3 
Kt4 COMBINE RUNOFF FROM SUBBASINS C-7  AND C-8  
HC 2 

KK CO-4 
KM COMBINE RUNOFF FROM SUBBASINS C-1 THRU 5 : C-6  AND C-7&8 
HC 3 

KK RO-6 
KM ROUTE C-1 THRU 8 THRWGH C-9  DUN 
RU 2 .21 .3 

KK SUB- 
KM RUNOFF FROM SUBBASIN C-9  
BA .53 
LU .83 .24 3.9 
UD .a 

KK CO-5 
KM COMBINE RUNOFF FROn SUBBASINS C-1 THRU 8 AND C - 9  
KO 1 
tic 2 
zz 



SCHEMATIC DIAGRAM OF S T R M n  NETUORK 

(V) ROUTING (--->) D l V E R S I a  OR U P  FLOW 

(.) CONNECTOR (<- - - )  RETURN OF DIVERTED OR U P E D  FLOV 

SUBCl 
v 
v 

RO- 1 



(***) RUNOFF ALSO COMPUTED AT T H I S  LOCATION 



I **** 

I FLOOD HYDROGRAPH PACKAGE HEC-1 ( IBM XT 512K  VERSION) -FEB 1,1985 
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 6 0 9  SECOND STREET, DAVIS, CA. 9 5 6 1 6  

**** 

FLWD CONTROL DISTRICT OF MARICOPA COUNTY 

FILE: CC-02 

HYDROLOCY FOR: 100-YEAR 2 HOUR EVENT 

PURPOSE OF STUDY: DELINEATION OF THE 100-YEAR FLWDPLAIN OF 
CLINE CREEK AND TRIBUTARIES - SKUNK CREEK 
TO THE TONTO NATIONAL FOREST BOUNDARY 

METHOOS OF STU)Y: HEC-1 DIMENSIONLESS SCS HYDROGRAPH 6 MIN. INTERVALS 
PRECIPITATION- scs TYPE 11 STORM BY 1 5  MIN. INCREMENTS 

-AREAL REDUCTION BY "JD" DEPTH-AREA OPTION 
EXCESS PRECIPITATION- I N I T I A L  AND UNIFORM LOSS RATES 

8 PERCENT IMPERVIOUS 
STREAM ROUTING- HUSKINGW METHOO 

WATERSHED NAME: CLINE CREEK ( BASIN X I S  SUBBASIN C - 6  1 

CONTRACT WMBER: FCD 89 -15  

COMPUTED BY: BAKER ENGINEERS DATE:l2/11/89 
COHP: CKD : 

- 7 OUTPUT CONTROL VARIABLES 

1 PRNT 5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIME DATA 
NM IN 6 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1AUG89 STARTING DATE 
IT IME 1 1 0 0  STARTING TIME 

NQ 7 0  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1AUG89 ENDING DATE 
NDT IME 1754  ENDING TIME 

COMPUTATION INTERVAL . lo  HOURS 
TOTAL TIME BASE 6.90 HOURS 

/ ENGLISH UNITS 

INDEX STORM NO. 1 
STRM 2.79 PRECIPITATIOW DEPTH 
TRDA .O1 TRANSPOSITION DRAINAGE AREA 

2 8  , P I  PRECIPITATION PATTERN 

I .02 .02 .02 .02 .02 .08 .08 .14 .20 .20 
.03 -03 .03 .02 .02 - 0 2  .02 .02 .01 .01 

I 

2 9  JD INDEX STORM NO. 2 
STRM 2.20 PRECIPITATION DEPTH 
TRDA 10.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.D2 .02 .02 .02 .02 .08 .08 .14 .20 .20 
.03 .03 .D3 .02 .02 - 0 2  .02 .02 .01 .01 



INDEX STORM NO. 3 
STRM 2.04 PRECIPITATIM DEPTH 
TRDA 20.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.02 .02 .02 .02 .02 .08 .08 .14 .20 .20 
.03 .03 .03 .02 .02 .02 .02 .02 .01 .O1 

INDEX STORM NO. 4 
STRR 1.93 PRECIPITATION DEPTH 
TRDA 30.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.02 .02 .02 .02 .02 .08 .08 .14 .20 .20 
.03 .03 .03 .02 .02 .02 .02 .02 .01 .01 

INDEX STORM NO. 5 
STRM 1.84 PRECIPITATION DEPTH 
TRDA 40.00 TRANSPOSITIOW DRAINAGE AREA 

0  PI PRECIPITATION PATTERN 
I .02 .02 .02 .02 .02 .08 -08 -14 -20 -20 
I .03 .03 .03 .02 .02 -02 .02 .02 -01 -01 
1 

149 KO OUTPUT CONTROL VARIABLES 
l PRNT 1 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

150 HC HYDROGRAPH COMBINATION 
I COHP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROCRAPH AT CO-5 
TRANSWSlTIOW AREA .O SQ n1 

****q******************************************************M****************************************************************** 
I * 

D W4 HRMN ORD j FLW DA M N  HRMN oRD FLW DA HON HRMN ORD FLW * DA MON HRMN ORD FLOU 

lAUG1100 1 0. lAUG1248 19 10294. lALJG1436 37 1722. 1AUG1624 55 8. 
lAUG1106 2 0. lAUG1254 20 12280. * lAUG1442 38 1332. 1AUG1630 56 5. 
1 AUG 1112 3 0. 1 AUG 1300 21 13999. * 1 AUG 1448 39 1023. * 1 AUG 1636 57 3. 
1 AUG 1118 4 1. 1 AUG 1306 22 15232. * 1 AUG 1454 40 784. * 1 AUG 1642 58 2. 
lAUG1124 5 3. 1 AUG 1312 23 15807. * 1 AUG 1500 41 601. * 1 AUG 1648 59 1. 
1 AUG 1130 6 5. lAUG1318 24 15663. lAUG1506 42 460. * 1 AUG 1654 60 1. 

'UG 1136 7 10. 1AUG1324 25 14854. 1AUG1512 43 352. * 1 AUG 1700 61 1. 
.UG1142 8 16. * 1 AUG 1330 26 13541. * 1 AUG 1518 44 267. 1 AUG 1706 62 0. 

1AUG1148 9 37. 1AUGl336 27 11951. lAUG1524 45 201. 1AUG1712 63 0. 

1 AUG 1154 10 103. lAUG1342 28 10307. 1AUG15M 46 149. * 1 AUG 1718 64 0. 
AUG 1200 11 274. * 1AUG1348 29 8762. 1AUG1536 47 110. * 1 AUG 1724 65 0. 

1AUG1206 12 613. * 1 AUG 1354 30 7387. 1 AUG 1542 48 81. 1 AUG 1730 66 0. 

! 



iAUG1212 13 1173. 1AUG1400 31 6189. 1AUG1548 49 60. * 1 AUG 1736 67 0. 
1 AUG 1218 14 1987. 1 AUG 1406 32 5151. 1 AUG 1554 50 45. * 1 AUG 1742 68 . 0. 
1 AUG 1224 15 3112. 1 AUG 1412 33 4247. 1 AUG 1600 51 33. 1 AUG 1748 69 0. 
1 AUG 1230 16 4569. 1 AUG 1418 34 3461. 1 A M  1606 52 24. 1 AUG 1754 70 0. 
' 1 2 3 6  17 6309. lAUGl424 35 2782. lAUG1612 53 17. 

1242 18 8253. 1 AUG 1430 36 2203. * 1 AUG 1618 54 11. * 
* * 

................................................................................................................................... 
1 

PEA( FLOW TIME MAXIMUM AVERAGE FLW 
(CFS) (HR) 6- HR 24-HR 72-HR 6.90-HR 
15807. 2.20 (CFS) 3464. 3013. 3013. 3013. 

I (INCHES) 2.017 2.017 2.017 2.017 
1 (AC-FT) 1718. 1718. 1718. 1718. 

CUMULATIVE AREA = 15.97 SP M I  

HYDROGRAPH AT W-5 
TRANSPOSITION AREA 10.0 SQ M I  

Dq MON HRMN ORD FLW DA ClOW HRMN ORD FLOW DA MON HRMN ORD FLOV * DA MON HRMN ORD F LOV 
I * 
1AUGllOO 1 
1AUGl l06 2 
1 N G  I l l 2  3 
1 AUG 1118 4 
1AUG1124 5 

31130 6 
; 1136 7 

l ~ U G 1 1 4 2  8 
1AUG1148 9 
1 AUG 1154 10 
1AUGl2OO 11 
1AUG1206 12 
1 AUG 1212 13 
1 AUG 1218 14 
1AUG1224 15 
1 AUG 1230 16 
l A U G l 2 M  17 
1AUG1242 18 

1AUG1248 19 
1 AUG 1254 20 
1AUG1300 21 

* 1 AUG 1306 22 
lAUG1312 23 
lAUGl318 24 
1 AUG 1324 25 
1 AUG 1330 26 
1 AUG 1336 27 
1 AUG 1342 28 

* 1 AUG 1348 29 
1 AUG 1354 30 
1 AUG 1400 31 

* 1 AUG 1406 32 
* 1 AUG 1412 33 

1AUG1418 34 
1 AUG 1424 35 

* 1AUG1430 36 
* 

* 1 AUG 1436 37 
* 1 AUG 1442 38 

1 AUG 1448 39 
1 AUG 1454 40 
1 AUG 1500 41 

* 1 AUG 1506 42 
1 AUG 1512 43 

* 1 AUG 1518 44 
1 AUG 1524 45 

* 1 AUG 1530 46 
1 AUG 1536 47 
1 AUG 1542 48 
1 AUG 1548 49 
1 AUG 1554 50 

* 1AUG1600 51 
* 1AUG1606 52 

1AUG1612 53 
* 1AUG1618 54 
* 

1 AUG 1624 55 
* 1 AUG 1630 56 

1 AUG 1636 57 
* 1 AUG 1642 58 
* 1 AUG 1648 59 

1 AUG 1654 60 
1AUG1700 61 
1 AUG 1706 62 

* 1AUG1712 63 
* 1AUG1718 64 

1 AUG 1724 65 
* 1 AUG 1730 66 

1 AUG 1736 67 
* 1 AUG 1742 68 

1 AUG 1748 69 
1 AUG 1754 70 

* 

PEAKFLW TIME MAXIM AVERAGE FLOW 
({Fs) (HR) 6- HR 24-HR 72-HR 6.90-HR 
11297. 2.30 (CFS) 2462. 2141. 2141. 2141. 

, (INCHES) 1.433 1.433 1.433 1.433 
(AC-FT) 1221. 1221. 1221. 1221. 

: 
! 
I 

I 
WUTIVEAREA= 1 5 . 9 7 ~ ~ ~ 1  

HYDROGRAPH AT CO-5 
TRANSPOSlTION AREA 20.0 SP M l  

**** .............................................................................................................................. 1 
OA MON HRMN ORD FLOW DA Wl HRMN ORD FLW D A M  HRMN ORD FLOU DA HON HRMN ORD FLOU 

1 



I 
1AUGllOO 1 0. 1AUG1248 19 6043. 1AUGl436 37 1165. 1AUG1624 55 5. 
1AUG1106 2 0.. 1AUG1254 20 7370. lAUG1442 38 900. 1 AUG 1630 56 3. 
1 AUG 1112 3 0. 1 AUG 1300 21 8577. 1 AUG 1448 39 690. * 1AUG1636 57 2. 
1 AUG 1118 4 1 lAUG1306 22 9510. 1AUG1454 40 528. * 1AUG1642 58 1. 

TI124 5 2. 1 AUG 1312 23 10033. 1 AUG 1500 41 404. 1 AUG 1648 59 1. 
i l l 3 0  6 4. lAUG1318 24 10082. 1AUG1506 42 309. * 1AUG1654 60 1. 

1 AUG 1136 7 7. * 1AUG1324 25 9673. lAUG1512 43 236. * 1 AUG 1700 61 0. 
lAUG1142 8 12. 1AUG1330 26 8901. 1AUG1518 44 180. 1AUG1706 62 0. 
1AUG1148 9 20. 1 AUG 1336 27 7912. * 1 AUG 1524 45 135. lAUG1712 63 0. ; ::I ::it I: 47. 1 AUG 1342 28 6860. 1 AUG 1530 46 101. 1 AUG 1718 64 0. 

123. * 1 AUG 1348 29 5856. * 1 AUG 1536 47 74. 1 AUG 1724 65 0. 
AUGl206 12 290. 1 AUG 1354 30 4954. 1 AUG 1542 48 55. lAUG173O 66 0. 

i AUG 1212 13 584. lAUG1400 31 4164. * lAUG1548 49 41. * lAUG1736 67 0. 
AUG1218 14 1021. * I N K 1 4 0 6  32 3474. lAUG1554 50 30. * 1AUG1742 68 0. 

1AUG1224 15 1644. 1AUG1412 33 2870. lAUGl600 51 22. 1 AUG 1748 69 0. 
i AUG 1230 16 2485. * 1 AUG 1418 34 2342. * 1 AUG 1606 52 16. * 1AUG1754 70 0. 
lAUG1236 17 3530. I N 6 1 4 2 4  35 1883. 1AUG1612 53 11. 
fAUG1242 18 4734. * 1AUG1430 36 1491. * 1AUG1618 54 8. * 

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

I 

PEAK FLW TIME MAXIMUM AVERAGE FLOU 
(CFS) (HR) 6- HR 24-HR 72- HR 6.90-HR 
10082. 2.30 (CFS) 2190. 1905. 1905. 1905. 

I (INCHES) 1.275 1.275 1.275 1.275 

I (AC-FT) 1086. 1086. 1086. 1086. 
8 

CUHULATIM AREA = 15.97 SQ MI 
! 

HYDROGRAPH AT CO-5 
TRANSPOSITION AREA 30.0 SQ HI 

DA MON HRMN ORD FLOU DA MON HRHN ORD FLW DAMON HRMN ORD FLW DA MON HRMN ORD FLOU 
* 

1AUG1100 1 0. 1 AUG 1248 19 5436. 1 AUG 1436 37 1082. * 1 AUG 1624 55 5. 
1AUG1106 2 0. * 1 AUG 1254 20 6662. * 1 AUG 1442 38 836. 1 AUG 1630 56 3. 
1 AUG 1112 3 0. 1AUG1300 21 7786. lAUG1448 39 641. * 1 AUG 1636 57 2. 
1 AUG 1118 4 1. 1 AUG 1306 22 8666. 1 AUG 1454 40 491. * 1 AUG 1642 58 1. 
1AUG1124 5 2. 1 AUG 1312 23 9175. * 1 AUG 1500 41 375. 1 AUG 1648 59 1. 
1AUG1130 6 4. * 1 AUG 1318 24 9249. * 1 AUG 1506 42 287. 1 AUG 1654 60 1. 
1AUG1136 7 7. * 1AUG1324 25 8898. * 1AUG1512 43 219. * 1AUG1700 61 0. 
1AUG1142 8 11. 1AUG1330 26 8205. * 1AUG1518 44 167. * 1AUG1706 62 0. 
1AUG1148 9 19. 1 AUG 1336 27 7307. * 1 AUG 1524 45 126. 1 AUG 1712 63 0. 
1AUG1154 10 43. 1 AUG 1342 28 6345. 1 AUG 1530 46 93. 1 AUG 1718 64 0. 
1 AUG 1200 11 109. 1 AUG 1348 29 5423. 1 AUG 1536 47 69. 1 AUG 1724 65 0. 
lAUG1206 12 254. 1 AUG 1354 30 4593. 1 AUG 1542 48 51. * 1AUG1730 66 0. 
1 AUG 1212 13 511. lMIG1400 31 3863. lAUGl548 49 38. 1AUG1736 67 0. 
1 AUG 1218 14 896. 1 AUG 1406 32 3225. 1 AUG 1554 50 28. 1 AUG 1742 68 0. 
1 AUG 1224 15 1447. 1 AUG 1412 33 2666. 1 AUG 1600 51 21. 1AUG1748 69 0. 
1 AUG 1230 16 2199. 1 AUG 1418 34 2176. * 1 AUG 1606 52 15. 1 ~ ~ ~ 1 7 5 4  70 0. 
1 AUG 1236 17 3141. 1 AUG 1424 35 1750. 1 AUG 1612 53 11. 
1 AUG 1242 18 4237. 1 AUG 1430 36 1386. 1 AUG 1618 54 7. 

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

F '.OW TIME MAXIMUM AVERAGE FLOU 
2 )  (HR) 6-HR 24-HR 72-HR 6.90-HR 

9249. 2.30 (CFS) 2004. 1743. 1743. 1743. 
(INCHES) 1 .I67 1.167 1.167 1.167 
(AC-FT) 994. 994. 994. 994. 



CUMULATIVE AREA = 15.97 Sa M I  

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

1 * * 
D WN HRMN ORD FLW DA HON HRHN ORD FLW DA HRMN ORD FLW DA MON HRMN ORD FLOU 

I AUGlloo 1 0. * 1 AUG 1248 19 4941. 1 AUG 1436 37 1015. * 1 AUG 1624 55 4. 
AUG1106 2 0. 1AUGl254 20 6082. 1AUG1442 38 784. * 1 AUG 1630 56 3. 

1 AUG 1112 3 0. * 1 AUG 1300 21 7139. 1 AUG 1448 39 601. * 1AUG1636 57 2. 

i AUG 1118 4 1. 1 AUG 1306 22 7977. * 1 AUG 1454 40 460. 1 AUG 1642 58 1. 
AUG 1124 5 2. * 1 AUG 1312 23 8475. * 1 AUG 1500 41 351. 1 AUG 1648 59 1. 
AUG 1130 6 4. 1 AUG 1318 24 8568. 1 AUG 1506 42 269. 1 AUG 1654 60 1. 

1AUG1136 7 6. * 1AUGl324 25 8264. 1 N G l 5 1 2  43 205. 1 AUG 1700 61 0. 

1 All51142 8 1 1  1AUGlUO 26 7637. lAUG1518 44 156. lAUG1706 62 0. 
AUG1148 9 18. * 1 AUG 1336 27 6813. * 1 AUG 1524 45 118. * 1 AUG 1712 63 0. 

i AUG1154 10 39. 1 AUG 1342 28 5924. * 1 AUG 1530 46 88. 1AUG1718 64 0. 
AUG 1200 11 98. * 1AUG1348 29 5070. 1AUG153b 47 65. 1 AUG 1724 65 0. 
AUG 1206 12 224. 1 AUG 1354 30 4297. * 1 AUG 1542 48 48. lAUG1730 66 0. 

1 AUG 1212 13 452. * 1 AUG 1400 31 3618. 1 AUG 1548 49' 35. lAUGl736 67 0. 
AUG 1218 14 794. 1 AUG 1406 32 3022. 1 AUG 1554 50 26. * 1 AUG 1742 68 0. 

1AUG1224 15 1287. lAUG1412 33 2500. lAUG1600 51 19. * 1AUG1748 69 0. 
1 AUG 1230 16 1966. * 1 AUG 1418 34 2061. * 1 AUG 1606 52 14. 1AUG1754 70 0. 
1AUG1236 17 2824. 1AUG1424 35 16b2. * lAUG1612 53 10. * 
lAUG1242 18 3831. * lAUGl430 36 1300. lAUGl618 54 7. * 
I * 
I ................................................................................................................................. 

C .W TIME KMIW AVERAGE FLOU 
\ - r S )  (HR)  6-HR 24-HR 72-HR 6.90-HR 
8568. 2.30 (CFS) 1852. 1611. 161 1. 1611. 

(INCHES) 1.078 1.078 1 ,078 1.078 
(AC-FT) 919. 919. 919. ' 919. 

CUMULATIVE AREA = 15.97 SP M I  

INTERPOLATED HYDROGRAPH AT CO-5 

D4 WN HRMN ORD 
I 

1AUG1100 1 
1AUGl106 2 

1 E :::: t 
1AUG1124 5 
1 AUG 1130 6 
l A U G l l 3 6  7 
lAUG1142 8 
1AUG1148 9 
1AUG1154 10 

WG1200 11 
JG1206 12 

1 AUG 1212 13 
1 AUG 1218 14 
1 AUG 1224 15 
1 AUG 1230 16 

DA MON HRMN 

1 AUG1248 
1 AUG 1254 
1AUG1300 
1AUGl306 
1 AUG 1312 
1 AUG 1318 
1 AUG 1324 
1 AUG 1330 
1 AUG 1336 
1 AUG 1342 
1 AUG 1348 

* 1 AUG 1354 
lAUG1400 
1 AUG 1406 
1 AUG 1412 

* 1 AUG 1418 

ORD 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

* 
DA WN HRMN ORD 

1AUG1436 37 
1 AUG 1442 38 

* 1 AUG 1448 39 
* 1 AUG 1454 40 

1 AUG 1500 41 
1AUGl506 42 

* 1 AUG 1512 43 
* 1 AUG 1518 44 

1 AUG 1524 45 
* 1 AUG 1530 46 
* 1 AUG 1536 47 

1 AUG 1542 48 
1 AUG 1548 49 

* 1 AUG 1554 50 
* 1 AUG 1600 51 

1AUG1606 52 

FLOW 

1204. 
930. 
714. 
546. 
418. 
320. 
244. 
186. 
140. 
104. 
77. 
57. 
42. 
31. 
23. 
17. 

* 
DA MON HRMN ORD FLOW 

* 
* 1 NJG 1624 55 5. 
* 1 AUG 1630 56 3. 
* 1 AUG 1636 57 2. 

1 AUG 1642 58 1. 
1 AUG 1648 59 1. 

* 1 AUG 1654 60 1. 
* 1AUG1700 61 0. 

1 AUG 1706 62 0. 
* lAUG1712 63 0. 

1AUG1718 64 0. 
1 AUG 1724 65 0. 

* 1AUG1730 66 0. 
* 1 AUG 1736 67 0. 

1AUG1742 68 0. 
* 1 AUG 1748 69 0. 

1 AUG 1754 70 0. 



i .OU TIME UAXIMUM AVERAGE FLW 

i - r S )  (HR) 6-HR 24-HR 72-HR 6.90-HR 
10476. 2.30 (CFS) 2278. 1981. 1981. 1981. 

(INCHES) 1.326 1.326 1.326 1.326 
(AC-FT) 1130. 1130. 1130. 1130. 

CUMULATIVE AREA = 15.97SQHI 



W F F  S W M R Y  
F L W  I N  (1IBIC FEET PER SECO)(D 

TIME I N  HOLRS, AREA I N  SUJARE MILES 

PEAK 
F L W  

T I M E O F  A Y E R A C E F L O U F O R U I M P E R I O O  
PEAK 6-HOUR 24-HOUR 72-HOUR 

BASIN MAXlMUM TIME OF 
AREA STAGE MAX STAGE OPERAT 1 ON STATION 

HYDROGRAPH AT XlSUB 

ROUTED TO XROX2 

HYDROGRAPH AT X2SUB 

2CUMBINEDAT XCO-1 

ROUTED TO XROX3 

HYDROGRAPH AT X3SUB 

2 COMBINED AT XCO-2 

HYDROGRAPH AT X4SUB 

2 COMBINED AT XCO-3 

HYDROGRAPH AT X5SUB 

2 CUMBINED AT XCO-4 

HYDROGRAPH AT W B C l  

ROUTED TO RO- 1 

HYDROGRAPH AT WBC2 

HYDROGRAPH AT S U B U  

HYDROGRAPH AT SUBC4 

ROUTED TO RO-2 

HYDROGRAPH AT SUBC5 

2 COMBINED AT CO-1 

ROUTED TO RO-3 

4 COHBINED AT CO-2 

ROUTED TO RO-6 

HYDROGRAPH AT SUBC7 

ROUTED TO RO-5 

HYDROGRAPH AT SUBC8 

2 COMBINED AT CO-3 

3 COMBINED AT CO-4 

ROUTED TO RO-6 

HYDROGRAPH AT S U B m  



I 

*** , "4AL END OF HEC-1 *** 



HEC-1 INPUT PAGE 1 

L I N E  

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1 4  
1 5  
16 
17 
18 
19 
2 0  
2 1 
2 2  
23 
2 4  

2 5  
2 6  
2 7  
28 
29 
3 0  
3 1 
3 2  

FLOOO CONTROL DISTRICT OF UARICOPA COUNTY 

FILE: CC-02 

HYDROLOGY FOR: 100-YEAR 2 HOUR EVENT 

PURPOSE OF STUDY: DELINEATION OF THE 100-YEAR FLOOOPLAIN OF 
CLINE CREEK AND TRIBUTARIES - SKUWK CREEK 
TO THE TONTO NATIONAL FOREST BOUWDARY 

METHCOS OF STUDY: HEC-1 DIMENSIONLESS SCS HYDROGRAPH 6 MIN. INTERVALS 
PRECIPITATIW- SCS TYPE I 1  STORM BY 1 5  MIN. INCREMENTS 

-AREAL REDUCTIM BY *JDU DEPTH-AREA OPTION 
EXCESS PRECIPITATIW- I N I T I A L  AND W l F O R n  LOSS RATES 

a PERCENT IMPERVIOUS 
STREAM ROUTING- MISKINGUM METHOO 

WATERSHED NAME: CLINE CREEK ( BASIN X I S  SUBBASIN C - 6  ) 

CONTRACT NUMBER: F W  89 -15  

I D  COMPUTED BY: BAKER ENGINEE S 
I D  
I T  601AUG89  1100  

COMP: *,Afhfif E::- 
7 0  

*D I AGRAH 
I N  1 5  
1 0  5 
JD 2.79 .O1 
PC .O .039 .087 .280 .791 .872 ,924 .%7 1 .OOO 
JD 2.20 10. 
JD 2.04 20. 
JD 1.93 30. 
JD 1.84 40. 

KK XlSUB 
KM RUNOFF FROM SUBBASIN X I  
BA 0.60 
LU 0.88 0.21 15.95 
UD 0.44 

KK XROX2 
m ROUTE X I  THROUGH SUBBASIN X2 
RM 2 0.15 0.30 

KK XZSUB 
KM RUNOFF FROM SUBBASIN X2 
BA 0.43 
LU 0.90 0.29 5.78 
UD 0.73 , 



LINE 

HEC-1 I N W T  PAGE 2 

KK xco-1 
KH COHBINE RUNOFF FROH SUBBASINS X I  AND X2 
HC 2 

KK XROX3 
KH ROUTE X I  6 X2 THRWGH SUBBASINS X3 L X5 
RM 2 0.23 0.30 

KK X3SUB 
0 4  RUNOFF FROM SUBBASIN X3 
BA 0.56 
LU 0.93 0.35 0.76 
UD 0.69 

KK XCO-2 
KH COMBINE RUNOFF FROM SUBBASINS Xl,XZ,AND W 
HC 2 

KK X4SUB 
e 

KM RUNOFF FROM SUBBASIN X4 
BA 0.28 
LU 0.89 0.28 0.00 
UD 0.47- 

KK XCO-3 
KH COMBINE RUNOFF FROM SUBBASINS Xl,XZ,X3,AND X4 
HC 2 

KK x 5 m  
KH RUNOFF FROM SUBBASIN X5 
BA 0.38 
LU 0.93 0.35 0.00 
U, 0.47- 

XCO-4 
COHBlNE RUNOFF FROW SUBBASINS Xl,X2,X3,X4,AND X5 
BASIN X W T F L W  HYDROGRAPH = SUB C-6  RUNOFF HYDROGRAPH 

2 

SUBCl 
RUNOFF FROM SUBBASIN C-1 

1.26 
.55 .01 0. 
- 3 6  

RO- 1 
RWTE C-1 THROUGH C-2  

6 .58 .3 



HEC-1 INPUT PAGE 3 

L INE 

SUBC2 
RUNOFF F R W  SUBBASlN C-2 

2.15 
.63 .09 0. 
.76 

SUBQ 
RUNOFF FROM SUBBASIN C-3 

1.25 
.61 .06 0. 
.SO 

SUBC4 
RUNOFF F R W  SUBBASlN C-4 

2.55 
.55 .01 0. 
.50 

RO-2 
ROUTE C-4 THROUGH C-5 

3 .27 .3 

SUBC5 
RUNOFF FROM SUBBASlN C-5 

3.38 
.56 .02 0. 
.57 

CO- 1 
CWBINE RUNOFF FRW SUBBASINS C-4 AND C-5 

2 

RO-3 
ROUTE C-485 THROUGH C-3 

3 .24 .3 

c o - 2  
COnBINE RUNOFF FRW SUBBASINS C-485 WITH C-1,2&3 

4 

RO-4 
ROUTE C-1,2,3,4,5 THRU C-9 UPST 

3 .25 .3 

SUBC7 
RUNOFF FRW SUBBASIN C-7  

1.18 
.87 .18 17.7 
.54 



HEC-1 I N W T  PAGE 4 

KK RO-5 
KM ROUTE C - 7  THROUGH C-8 
RM 8 .?7 .3 

KK SUBC8 
Kn RUNOFF FROM SUBBASlN C-8 
BA 1.42 
LU .85 .18 8.8 
uo .44 

KK CO-3 
Kn COnBlNE RUNOFF FROH SUBBASINS C - 7  AN0 C-8  
HC 2 

KK CO-4 
Kn COCIBINE RUNOFF FROM SUBBASINS C-1 THRU 5 ; C-6 AND C-788 
HC 3 

KK RO-6 
Kn ROUTE C-1 THRU 8 THRUOGH C-9 DUN 
RH 2 .21 .3 

KK SUB@ 
Kn RUNOFF FROM SUBBASIN C-9 
BA .53 
LU .83 .24 3.9 
U) .48 

KK CO-5 
Kn COMBINE RUNOFF FROH SL'BBASINS C-1  THRU 8 AND C-9 
KO 1 
HC 2 
ZZ 



SCHEMATIC DIAGRAM OF STREAM NETWORK 
1 NPUT 

L I N E  (V) ROUTING (--->) DIVERSION OR PUMP F L W  

(.) CONNECTOR (<-- -I  RETURN OF DIVERTED OR M P E D  FLOU 

xm- 1.. .......... 
v 
v 

XROX3 

XSSUB 

xm-4............ 

SUBCI 
v 
v 

RO- 1 

SUBCZ 

SUBC3 

W B C 4  
v 
v 

RO-2 

SUBCS 

............ m- 1 
v 
v 

RO-3 

.................................... CO-2 
v 
v 

RO-4 

SUBC7 
v 
v 



(***) RUNOFF ALSO COHPUTED AT T H I S  LOCATION 



**** 
FLOOD HYDROGRAPH PACKAGE HEC-1 ( I N 4  XT 512K VERSION) -FEB 1,1985 

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 9 5 6 1 6  **** 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

FILE:  CC-02 

HYDROLOGY FOR: 100-YEAR 2 HOUR EVENT 

PURPOSE OF STWY: DELINEATION OF THE 100-YEAR FLOOOPLAIN OF 
CLINE CREEK AND TRIBUTARIES - SKUNK CREEK 
TO THE TONTO NATIONAL FOREST BWNDARY 

METHOOS OF STUDY: HEC-1 DIMENSIONLESS SCS HYDROGRAPH 6 MIN. INTERVALS 
PRECIPITATIOW- SCS TYPE 11 STORM BY 1 5  MIN. INCREMENTS 

-AREAL REDUCTION BY *JDW DEPTH-AREA OPTION 
EXCESS PRECIPITATION- I N I T I A L  AND UNIFORM LOSS RATES 

& PERCENT IMPERVIOUS 
STREAM ROUTING- WSKINGUM METHOO 

WATERSHED NAME: CLINE CREEK ( BASIN X I S  SUBBASIN C-6  ) 

COWTRACT NUMBER: FCD 8 9 - 1 5  

COMPUTED BY: BAKER ENGINEERS DATE:12/11/89 
COMP : CKD : 

W T W T  CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TlME DATA 
NMIN 6 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1AUG89 STARTING DATE 
IT IME 1100 STARTING TIME 

NQ 7 0  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1WG89 ENDING DATE 
NDTIME 1754 ENDING TIME 

COMPUTATION INTERVAL .10 HOURS 
TOTAL TIME BASE 6.90 HOURS 

ENGLISH UNITS 

2 7  JD INDEX STORM NO. 1 
STRM 2.79 PRECIPITATION DEPTH 
TRDA .01 TRANSPOSITION DRAINAGE AREA 

2 8  P 1  PRECIPITATION PATTERN 
.02 .02 .02 .02 .02 .08 .08 .14 .20 .20 
.03 .03 .03 .02 .02 .02 .02 .02 .O1 .01 

INDEX STORM NO. z 
STRM 2.20 PRECIPITATION DEPTH 
TRDA 10.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.02 .02 .02 .02 .02 .08 .08 .14 .20 .20 
.03 .03 .03 .02 .02 .02 .02 .02 .01 .O1 

INDEX STORM NO. 3 
STRM 2.04 PRECIPITATION DEPTH 
TRDA 20.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.02 .02 .02 .02 .02 .08 .08 .14 .20 .20 
.03 .03 .03 .02 .02 .02 .02 .02 .01 .O1 

INDEX STORM NO. 4 
ST RM 1.93 PRECIPITATION DEPTH 



TRDA 30.00 TRANSPOSITIW DRAINAGE AREA 

PRECIPITATIOW PATTERN 
.02 .02 .02 .02 .02 
.03 .03 .03 .02 .02 

INDEX STORM NO. 5 
STRH 1.84 PREClPITATIOW DEPTH 
TROA 40.00 TRANSPOSITIOW DRAINAGE AREA 

PRECIPITATION PATTERN 
.02 .02 .02 .02 .02 .08 .08 .14 .20 .20 
.03 .03 .03 .02 .02 .02 .02 .02 .O1 .O1 

149 KO OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

150 HC HYDROGRAPH COHBINATION 
I COHP 2 NUMBER OF HYDROGRAPHS TO COnBINE 

HYDROGRAPH AT CO-5 
TRANSPOSlTlOW AREA .O SQ MI 

.................................................................................................................................. 
* 8 

DA MON HRMN ORD FLW DA MOW HRMN ORD FLOU * DA UON HRMN ORD FLW * DA MON HRMN ORD FLOU 
* 

lAUG11OO 1 0. 1AUG1248 19 10209. lMIC1436 37 1731. * 1AUG1624 55 8. 
1AUG1106 2 0. lAUG1254 20 12151. * lAUG1442 38 1339. * 1AUG1630 56 5. 
1 AUG 1112 3 0. * 1AUG1300 21 13859. * 1AUG1448 39 1030. * 1AUG1636 57 3. 
1 AUG 1118 4 1. 1AUG1306 22 15111. 1AUG1454 40 790. * 1 AUG 1642 58 2. 
1AUG1124 5 3. 1 AUG 1312 23 15723. 1 AUG 1500 41 605. * 1 AUG 1648 59 1. 
1 AUG 1130 6 5. 1 AUG 1318 24 15615. * 1 AUG 1506 42 464. * 1 AUG 1654 60 1. 
1AUG1136 7 10. 1 AUG 1324 25 14831. * 1 AUG 1512 43 355. * 1 AUG 1700 61 1. 
1AUG1142 8 16. 1 AUG 1330 26 13532. 1 A M  1518 46 271. * 1 AUG 1706 62 0. 
1AUG1148 9 37. * 1 AUG 1336 27 11949. * 1 AW 1524 45 204. 1AUG1712 63 0. 
1 AUG 1154 10 103. 1AUG1362 28 10309. 1AUG1530 46 153. 1AUCl718 64 0. 
1 AUG 1200 11 279. 1AUG1348 29 8768. lAUCl536  47 114. 1AUG1724 65 0. 
1AUG1206 12 635. 1 AUG 1354 30 7396. 1 AUG 1542 48 84. lAUCl73O 66 0. 
1AUGl212 13 1232. 1AUG1400 31 6201. 1AUC1548 49 63. 1AUG1736 67 0. 
1 AUG 1218 14 2094. 1 AUC 1406 32 5164. 1 ALE 1554 50 47. * 1 AUG 1742 68 0. 
1 AUG 1224 15 3246. 1 AUG 1412 33 4260. 1 AUG 1600 51 34. lAUG1748 69 0. 
1AUCl230 16 4686. 1AUG1418 3b 3674. lAUG1606 52 25. lAUGl754 70 0. 
1 AUC 1236 17 6367. 1 AUG 1424 35 2793. 1 AUG 1612 53 17. 
1 AUG 1242 18 8236. 1 AUG 1430 36 2213. 1 AUC 1618 54 12. * * 

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

PEAK FLW TIME CIAXIHIM AVERAGE FLW 
(CFS) (HR) 6-HR 24-HR 72-HR 6.90-HR 
15723. 2.20 (CFS) 3464. 3013. 3013. 3013. 

(INCHES) 2.017 2.017 2.017 2.017 
(AC-FT) 1718. 1718. 1718. 1718. 

CUMULATIVE AREA = 15.97SQMI 



HYDROGRAPH A t  CO-5 
TRANSPOSITIOWAREA, 10.0SQHI 

********tt****t********tCC************H***********************t**************************t************t******C**C**.'C**$****$$$*** 

7N HRHN ORD FLW DA MON HRHN ORD FLW DA W HRHN ORD FLW DA HON HRHN ORD FLW 

AUG1100 1 0. 1AUG1248 19 6877. 1AUG1436 37 1290. lAUG1624 55 6. 
1AUG1106 2 0. * 1 AUG 1254 20 8320. 1 AUG 1442 38 998. * 1AUG1630 56 4. 
1 AUG 1112 3 0. 1AUG1300 21 9636. * 1AUG1448 39 766. 1 AUG 1636 57 2. 
1AUG1118 4 1. lAUG1306 22 10655. 1AUG1454 40 587. 1 AUG 1642 58 2. 
lAUG1124 5 2. 1 AUG 1312 23 11223. 1 AUG 1500 41 449. 1AUG1648 59 1. 
1 AUG 1130 6 4. 1 AUG 1318 24 11263. 1 AUG 1506 42 344. lAUG1654 60 1. 
1AUGl136 7 8. * 1AUGl324 25 10791. lAUG1512 43 a. 1 AUG 1700 61 0. 
1AUG1142 8 13. * 1 AUG 1330 26 9912. 1 AUG 1518 44 201. 1AUG1706 62 0. 
1AUG1148 9 21. 1 AUG 1336 27 8797. 1 AUG 1524 45 152. lAUGl712 63 0. 
1 AUG 1154 10 54. 1 AUG 1342 28 7618. 1 AUG 1530 46 113. 1 AUG 1718 64 0. 
1AUG1200 11 146. 1AUG1348 29 6497. 1AUG1536 47 84. lAUG1724 65 0. 
1AUG1206 12 353. 1 AUG 1354 30 5492. 1 AUG 1542 48 62. 1AUG1730 66 0. 
1 AUG 1212 13 721. * 1 AUG 1400 31 4613. 1 AUG 1548 49 46. 1 AUG 1736 67 0. 
1 AUG 1218 14 1265. 1 AUG 1406 32 3847. 1 AUG 1554 50 34. 1AUG1742 68 0. 
1 AUG 1224 15 2016. 1 AUG 1412 33 3177. 1 AUG 1600 51 25. 1 AUG 1748 69 0. 
1AUG1230 16 2982. 1AUG1418 36 2592. lSAUG1606 52 18. 1 AUG 1754 70 0. 
1AUG1236 17 4140. 1AUG1424 35 2085. 1AUG1612 53 13. * 
1 AUG 1242 18 5454. 1 AUG 1430 36 1651. ' 1 AUG 1618 54 9. 

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

PEAK FLW TIHE UMIMUM AVERAGE FLW 
(CFS) (HR) 6- HR 24-HR 72-HR 6.90-HR 
11263. 2.30 (CFS) 2462. 2141. 2141. 2141. 

(INCHES) 1.433 1.433 1 .433 1.433 
(AC-FT) 1221. 1221. 1221. 1221. 

HYDROGRAPH AT CO-5 
TRANSWSlTIOW AREA 20.0 SQ H I  

ttttt**t*****t**************************************************************************m**************************************** 

DA HON HRHN ORD FLW DA MOM HRHN ORD FLW DA MON HRHN ORD FLW DA HON HRHN ORD FLW 
* * 

1AUGllOO 1 0. 1 AUG 1248 19 6001. 1 AUG 1436 37 1170. 1 AUG 1624 55 5. 
1AUG1106 2 0. 1 AUG 1254 20 7300. 1 AUG 1442 38 904. 1 AUG 1630 56 3. 
1AUG1112 3 0. 1 AUG 1300 21 8496. * 1 AUG 1448 39 694. 1 AUG 1636 57 2. 
1 AUG 1118 4 1. 1 AUG 1306 22 9437. 1 AUG 1454 40 531. 1 AUG 1642 58 1. 
1AUG1124 5 2. 1 AUG 1312 23 9980. 1 AUG 1500 41 407. 1 AUG 1648 59 1. 
1AUG1130 6 4. * 1AUG1318 24 10052. 1AUG1506 42 312. 1 AUG 1654 60 1. 
lAUGl136 7 7. * 1AUG1324 25 9661. lAUGl512 43 238. 1 AUG 1700 61 0. 
lAUGl142 8 12. 1AUG1330 26 8898. * 1AUG1518 44 182. 1AUG1706 62 0. 
lAUG1148 9 19. lAUG1336 27 7914. lAUG1524 45 137. 1AUG1712 63 0. 
1 AUG 1154 10 47. 1 AUG 1342 28 6865. 1 AUG 1530 46 103. 1 AUG 1718 64 0. 
lAUG1200 11 124. l A U G l U 8  29 5864. 1AUGl536 47 76. 1 AUG 1724 65 0. 
1AUG1206 12 297. 1AUG1354 30 4963. 1AUG1542 48 56. 1AUGl73O 66 0. 
1 AUG 1212 13 608. 1 AUG 1400 31 4173. 1 AUG 1548 49 42. 1AUGl7M 67 0. 
lAUG1218 14 1070. lAUGl406 32 3483. 1AUGl554 50 31. 1 AUG 1742 68 0. 
lAUG1224 15 1715. lAUG1412 33 2879. 1AUG1600 51 23. 1 AUG 1748 69 0. 
1 AUG 1230 16 2553. 1 AUG 1418 34 2350. I AUG 1606 52 17. * 1 AUG 1754 70 0. 
1 AUG 1236 17 3569. 1 AUG 1424 35 1890. 1 AUG 1612 53 12. 
1 AUG 1242 18 4732. 1 AUG 1430 36 1497. 1 AUG 1618 54 8. 

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

PEAK FLOW TIHE MAXIHUH AVERAGE FLW 
(CFS) (HR) 6-HR 24-HR 72-HR 6.90-HR 
""52. 2.30 (CFS) 2190. 1905. 1905. 1905. 

(INCHES) 1.275 1.275 1.275 1.275 
(AC-FT) 1086. 1086. 1086. 1086. 

CUMULATIVE AREA= 15.97SP HI 



HYDROGRAPH AT CO-5 
TRANSWSITIW AREA 30.0 SP M I  

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

I... AON HRMN ORD FLW DA MOM HRMN ORD FLW DA MON HRMN ORD FLW DA MON HRMN ORD FLW 

lAUG1100 1 0. lAUGl248 19 5400. 1AUGl436 37 1087. lAUG1624 55 5. 
1AUG1106 2 0. lAUG1254 20 6600. 1AUG1442 38 840. 1 AUG 1630 56 3. 
1 AUG 1112 3 0. lAUG1300 21 7714. * 1AUG1448 39 645. 1 AUG 1636 57 2. 
1 AUG 1118 4 1. 1AUG1306 22 8601. 1AUG1454 40 493. * 1 AUG 1442 58 1. 
1AUG1124 5 2. 1 AUG 1312 23 9128. 1 A M  1500 41 377. 1 AUG 1648 59 1. 
1 AUG 1130 6 4. 1AUG1318 24 9222. 1AUG1506 42 289. * 1AUGl651 60 1. 
1AUG1136 7 7. 1 AUG 1324 25 8887. 1 AUG 1512 43 221. 1 AUG 1700 61 0. 
1 AUG 1142 8 11. 1AUG1330 26 8204. 1AUGl518 44 168. 1 AUG 1706 42 0. 
1AUGll48 9 18. 1 AUG 1336 27 7310. 1 AUG 1524 45 127. * 1AUG1712 63 0. 
1AUG1154 10 42. 1 AUG 1342 28 6351. * 1 AUG 1530 46 95. * lAUG1718 64 0. 
1AUGl200 11 109. lAUG1348 29 5430. l N G l 5 3 6  47 71. 1 AUG 1724 65 0. 
1AUG1206 12 259. 1 AUG 1354 30 4600. 1 AUG 1542 48 52. * 1 AUG 1730 66 0. 
1 AUG 1212 13 531. 1 AUG 1400 31 3871. 1 AUG 1% 49 39. 1 AUG 1736 67 0. 
1 AUG 1218 14 937. 1 AUG 1406 32 3234. 1 AUG 1554 50 29. 1 AUG 1742 68 0. 
1 AUG 1224 15 1508. 1 AUG 1412 33 2674. 1 AUG 1600 51 21. * lAUG1748 69 0. 
lAUG1230 16 2259. 1AUG1418 34 2183, * 1AUG1606 52 15. * 1AUG1754 70 0. 
1 AUG 1236 17 3176. 1 AUG 1424 35 1757. 1 AUG 1612 53 11. * 
1 AUG 1242 18 4236. 1 AUG 1430 36 1391. 1 AUG 1618 % 7. 

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

PEAK FLW TIME CIAXIMUM AVERAGE FLW 
(CFS) (HR) 6-HR 24-HR 72-HR 6.90-HR 
9222. 2.30 (CFS) 2004. 1743. 1743. 1743. 

(INCHES) 1.167 1.167 1.167 1 .I67 
(AC-FT) 994. 994. 994. 994. 

CUWLATIVE AREA = 15.97 SQ M I  

HYDROGRAPH AT CO-5 
TRANSPOSITION AREA 40.0 S9 MI 

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

DA HOW HRMN ORD FLOW DA MOW HRHN ORD FLW DA HON HRMN ORD FLW D A M O N  HRMN ORD FLW * 
1AUGllOO 1 0. * 1AUG1248 19 4909. lAUG1436 37 1019. 1AUG1624 55 5. 
lAUG1106 2 0. lAUG1254 20 6028. 1AUG1442 38 788. * 1 AUG 1630 56 3. 
1 AUG 1112 3 0. 1AUG1300 21 7075. 1AUG1448 39 604. * 1AUG1636 57 2. 
1AUG1118 4 1. 1 AUG 1306 22 7919. 1 AUG 1454 40 462. 1 AUG 1642 58 1. 
1AUG1124 5 2. 1 AUG 1312 23 8432. * 1 AUG 1500 41 354. lAUG1648 59 1. 
lAUG1130 6 4. 1 AUG 1318 24 8544. * 1 AUG 1506 42 271. 1 AUG 1654 60 1. 
1AUG1136 7 6. 1 AUG 1324 25 8255. 1 AUG 1512 43 207. 1 AUG 1700 61 0. 
lAUG1142 8 11. 1 AUG 1330 26 7637. 1 AUG 1518 44 158. 1AUG1706 62 0. 
1 AUG 1148 9 17. 1 AUG 1336 27 6817. 1 AUG 1524 45 119. 1 AUG 1712 63 0. 
1 AUG 1154 10 38. 1AUG1342 28 5930. * 1AUG1530 46 89. 1AUGlf18 64 0. 
1 AUG 1200 11 98. 1AUG1348 29 5076. lAUG1536 47 66. lAUGl724 65 0. 
1AUG1206 12 229. 1 AUG 1354 30 4305. 1 AUG 1542 48 49. 1AUG17M 66 0. 
1 AUG 1212 13 468. 1AUG1400 31 3625. 1AUG1548 49 36. * 1 AUG1736 67 0. 
1 AUG 1218 14 829. 1 AUG 1406 32 3030. 1 AUG 1554 50 27. 1 AUG 1742 68 0. 
1 AUG 1224 15 1339. 1 AUG 1412 33 2507. 1 AUG 1600 51 20. * 1AUGl748 69 0. 
1 AUG 1230 16 2018. 1 AUG 1418 34 2068. * 1 NG 1606 52 14. 1 AUG 1754 70 0. 
1AUGl236 17 2856. 1AUG1424 35 1648. lAUG1612 53 10. 
1 AUG 1242 18 3831. 1 AUG 1430 36 1305. 1 AUG 1618 54 7. * 

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

PF" FLOW TIME MAXIMUM AVERAGE FLW 
1 (HR) 6-HR 24-HR 72-HR 6.00-HR 

e4. 2.30 (CFS) 1852. 1611. 1611. 1611. 
(INCHES) 1.078 1 .078 1 . O n  1 .078 

(AC-FT) 919. 919. 919. 919. 

CUMULATIVE AREA = 15.97SQMI 



INTERWLATED HYDROGRAPH AT CO-5 

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

DA HOW HRMN ORD FLW * DA MON HRMN ORD FLW DA IKm HRMN ORD FLW DA WN HRMN ORD FLU4 

1AUGllOO 1 0. 1AUGl248 19 6286. lAUG1436 37 1209. 1AUG1624 55 5. 
1 AUG 1106 2 0. 1AUG1254 20 7631. lAUG1442 38 935. * 1 AUG 1630 56 4. 
1AUG1112 3 0. lAWI1300 21 8866. 1AUG1448 39 718. 1AUG1636 57 2. 
1AUC1118 4 1. 1 AUG 1306 22 9832. 1 AUG 1454 40 549. 1 AUC 1642 58 2. 
1AUG1124 5 2. 1 AUG 1312 23 10383. 1 AUG 1500 41 421. 1 AUG 1648 59 1. 
1AUG1130 6 4. 1 AUG 1318 24 10445. 1 AUG 1506 42 322. 1 AUG 1654 60 1. 
1AUGll36 7 7. 1 AUG 1324 25 10028. 1 AUG 1512 43 247. 1 AUG 1700 61 0. 
1AUG1142 8 12. lAUG1330 26 9227. 1AUG1518 44 188. 1 UJG 1706 62 0. 
1AUG1148 9 20. 1 AUG 1336 27 8201. 1 AUG 1524 45 142. 1 AW; 1712 63 0. 
1AUG1154 10 49. 1 AUG 1342 28 7110. * 1 AUG 1530 46 106. 1 AUG 1718 64 0. 
1 AUG 1200 11 131. 1 AUG 1348 29 6069. 1 AUG 1536 47 79. 1 AUG 1724 65 0. 
1AUGl206 12 315. 1 AUG 1354 30 5135. 1 AUG 1542 48 58. 1AUG1730 66 0. 
1 AUG 1212 13 644. 1 AUG 1400 31 4316. 1 AUG 1548 49 43. 1AUG1736 67 0. 
1 AUG 1218 14 1133. 1 AUG 1406 32 -1. 1 AUG 1554 50 32. lAUGl742 68 0. 
1 AUG 1224 15 1812. 1 AUG 1412 33 2976. 1 AUG 1600 51 24. 1 AUG 1748 69 0. 
1AUG1230 16 2693. * lAUG1418 34 2428. lAUG1606 52 17. 1 ~ ~ ~ 1 7 5 4  70 0. 
1 AUG 1236 17 3754. 1 AUG 1424 35 1953. 1 AUG 1612 53 12. 
1 AUG 1242 18 4966. 1 AUG 1430 36 1547. * 1 AUG 1618 54 8. 

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

PEAK FLOW TIME MAXIMUM AVERAGE FLW 
(CFS) (HR) 6-HR 24-HR 72-HR 6.W-HR 
10445. 2.30 (CFS) 2278. 1981. 1981. 1981. 

(INCHES) 1.326 1.326 1.326 1 326 
(AC-FT) 1130. 1130. 1130. 1130. 

CUMULATIVE AREA = 15.97SQ M I  



RUNOFF S W Y  
FLOU I N  CUBIC FEET PER SECO)(D 

TIME I N  HOURS, AREA I N  SWARE MILES 

PEAK TIME OF AVERAGE FLOU FOR I I A X I M  PERIOD BASIN M A X I M  TIME OF 
OPERATIOW STATION FLOU PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COHBINED AT 

HYDROGRAPH AT 

2 COHBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

ROUTED TO 

4 COMBINED AT 

ROUTED TO 

HYDROCRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 MnBINED AT 

3 W I N E D  AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

XISUB 

XROXZ 

XZSUB 

XCO-1 

XROX3 

WSUB 

XCO-2 

X4SUB 

XCO-3 

X5WB 

XCO-4 

SUBCl 

RO- 1 

SUBCZ 

SUBC3 

SUBC4 

RO-2 

SUBC5 

co- 1 

RO-3 

CO-2 

RO-4 

SUBC7 

RO-5 

SUBC8 

CO-3 

CO-4 

RO-6 

SUBc9 

CO-5 

*. HAL END OF HEC-1 



APPENDIX B 

CLINE CREEK 

100-YEAR 6 HOUR STORM 



HEC-1 INPUT PAGE 1 

L I N E  

FLOOO CONTROL DISTRICT OF M I M I P A  COUNTY 

FILE: XB-06 

HYDROLOGY FOR: 100-YEAR 6 HOUR EVENT (SECONDARY SUB-BASINS ONLY) 
CO~WTES OUTFLOU HYDROGRAPHS FOR SIX n InoR TRIBUTARY 
DRAINAGE AREAS 

WRPOSE OF STWY: DELINEATION OF THE 100-YEAR FLOQ)PLAIN OF 
CLINE CREEK AND TRIBUTARIES - SKUNK CREEK 
TO THE TOWTO NATIONAL FOREST W A R Y  

METHODS OF STWY: HEC-1 DIWENSIONLESS SCS HYDROGRAPH 6 WIN. INTERVALS 
PRECIPITATION- SCS TYPE I 1  STOW BY 1 5  WIN. INCREMENTS 

-AREAL REDUCTIOW BY 'JD* DEPTH-AREA OPTIOW 
EXCESS PRECIPITATIOW- I N I T I A L  AND UWIFOW LOSS RATES 

a PERCENT IMPERVIDUS 
STREAM ROUTING - NONE 
HYDROGRAPH COnBINATIONS - NONE 

WATERSHED NME: CLINE CREEK ( BASIN X I S  SUB-BASIN C-6 ) 

COWTRACT NUMBER: FCD 89-15 

I D  COnWTED BY: BAKER ENGINEERS DATE : 1 /06/89 
I D  
I T  6 010CT89 0000 100 

KK SSBXlA 
Kn RUNOFF FROn SEC.SUBBASIN X I -A  
BA 0.43 
LU 0.88 0.20 20.51 
UD 0.41 

KK SSBXZA 
Kn RUNOFF FROM SEC.SUBBASIN X2-A 
BA 0.28 
LU 0.91 0.29 9.10 
LID 0.50 



LINE 

HEC-1 INPUT PAGE 2 

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

KK SSBDA 
KM RUNOFF FROW SEC.SUBBASIM X3-A 
BA 0.43 
LU 0.94 0.36 0.97 
U, 0.58 

KK SSBX4A 
KH RUNOFF FROM SEC.SUBBASIM X4-A 
BA 0.16 
LU 0.90 0.30 0.00 
U, 0.40 

KK SSBX4B 
KH RUNOFF FROW SEC.SUBBASIM X4-B 
BA 0.09 
LU 0.86 0.23 0.00 
UD 0.45 

KK SSBXSA 
KH RUNOFF FROM SEC.SUBBASIM X5-A 
BA 0.23 
LU 0.93 0.35 0.00 
UD 0.52 
ZZ 



SCHEKATIC DIAGRAM OF STREAM NETWORK 
INPUT 

L I N E  (V) ROUTING ( - - - > I  DIVERSION OR PUMP FLW 

!' (.) CONNECTOR (<---) RETURN OF DIVERTED OR WnPED FLW 

a- SSBXlA 

SSBXSA * 

<***) RUNOFF ALSO COHPUTED AT THIS LOCATION 



tt*, 

FLOW HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985 
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616 

***t 

FLOW CONTROL DISTRICT OF MARICOPA COUNTY 

FILE: XB-06 

HYDROLOGY FOR: 100-YEAR 6 HOUR EVENT (SECONDARY SUB-BASINS ONLY) 
COMPUTES OUTFLOU HYDROGRAPHS FOR S I X  MINOR TRIBUTARY 
DRAINAGE AREAS 

WRPOSE OF STWY: DELINEATIOW OF THE 100-YEAR FLOOOPLAIW OF 
CLINE CREEK AND TRIBUTARIES - SKUNK CREEK 
TO THE TONTO NATIONAL FOREST BOUNDARY 

METHOOS OF STU)Y: HEC-1 DIMENSIONLESS SCS HYDROGRAPH 6 MIN. INTERVALS 
PRECIPITATION- SCS TYPE I 1  STORM BY 15 MIN. INCREMENTS 

-AREAL REDUCTION BY *JDm DEPTH-AREA OPTION 
EXCESS'PRECIPITATION- INITIAL AND UNI FORU LOSS RATES 

6 PERCENT IMPERVIOUS 
STREAM RWTING - NONE 
HYDROGRAPH CCHBINATIONS - NONE 

WATERSHED NAME: CLINE CREEK < BASIN X I S  SUB-BASIN C-6 ) 

CONTRACT NUMBER: FCD 89-15 

COMPUTED BY: BAKER ENGINEERS DATE : 12/06/89 
COUP : CKD : 

29 10 OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT COWTROL 
I PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

I T  HYDROGRAPH TIME DATA 
NMIN 6 MINUTES I N  COMPUTATION INTERVAL 

IDATE 10CT89 STARTING DATE 
IT IME 0900 STARTING TIME 

NQ 100 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 10CT89 ENDING DATE 
NDT I ME 1854 ENDING TIME 

COMPUTATION INTERVAL .10 HOURS 
TOTAL TIME BASE 9.90 HOURS 

ENGLISH UNITS 

30 JD INDEX STORM NO. 1 
STRH 3.50 PRECIPITATION DEPTH 
TRDA .01 TRANSPOSITION DRAINAGE AREA 

31 P I  PRECIPITATION PATTERN . 00 . 00 . 00 . 00 .00 .O1 .O1 .01 .O1 
.O1 .O1 .01 .01 .01 .01 .O1 .01 .O1 
.01 .O1 .01 .01 .O1 .06 .06 .11 -16 
.02 .02 .02 .02 .02 .01 .O1 .01 .O1 
.01 .01 .01 .01 .01 .01 -01 .01 .01 
.O1 .01 .w . 00 .oo .00 .00 .oo . 00 

INDEX STORM NO. 2 
STRM 2.98 PRECIPITATION DEPTH 
TRDA 10.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .O1 .01 .01 .01 
.01 -01 .01 .O1 -01 .O1 .Dl .O1 .01 
.01 .01 .O1 .01 .01 .06 .06 .11 .16 
.02 .02 .02 .02 .02 .O1 .01 .O1 .O1 
.01 .O1 .01 .01 .O1 .O1 .O1 .01 .01 
.01 .O l  .oo .oo .w .00 .oo .oo .oo 



INDEX sroRn NO. 3 
STRH ' 2.77 PRECIPITATIOW DEPTH 
TRDA 20.00 TRANSPOSIT SOW DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo -00 .OD . 00 . 00 
.O1 .O1 .O1 .O1 .O1 
.O1 .01 .O1 .01 -01 
.02 .02 .02 .02 .02 
.O1 .01 .O1 .01 .01 
.01 .01 .oo .oo .oo 

INDEX STORM NO. 4 
STRM 2.63 PRECIPITATIW DEPTH 
TRD A 30.00 TRANSPOSITIW DRAINAGE AREA 

PRECIPITATIOW PATTERN 
.oo .oo .oo . 00 .oo 
.01 .O1 .O1 -01 .O1 
.Dl .O1 .Dl .Ol  .01 
.02 .D2 .02 .02 .02 
.01 .O1 .01 .O1 .01 
.01 O.01 .oo .oo .00 

INDEX STORM NO. 5 
STRH 2.52 PRECIPITATION DEPTH 
TRDA 40.00 TRANSPOSITIO)( DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo .oo .oo -00 
.01 .O1 .01 .01 .O1 
-01 .Dl .01 .01 .O1 
.02 .02 .02 .02 .02 
-01 .01 .Dl .O1 .01 
-01 .O1 .oo .oo .DO 



PEAK 
OPERATION STATION F LOV 

HYDROCRAPH AT SSBXlA 640. 

HYDROGRAPH AT SSBXU 346. 

HYDROGRAPH AT SSBX3A 435. 

HYDROGRAPH AT SSBX4A 231. 

HYDROGRAPH AT SSBX4B 126. 

HYDROCRAPH AT SSBX5A 262. 

RUNOFF SUHARY 
FLCU I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

TIME OF 
PEAK 

AVERAGE F L W  FOR MAXIMEI PERICO BASIN MAXIHUH TIME OF 
6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE 

94. 57. 57. .43 

52. 32. 32. .28 

68. 41. 41. .43 

28. 17. 17. .16 

17. 11. 11. .09 

37. 23. 23. .23 



HEC-1 I N W T  PAGE 1 

I D  FLOOO CONTROL DISTRICT OF HARICOPA COUNTY 
I D  
I D  FILE: CC-06 
I D  
I D  HYDROLOCY FOR: 100-YEAR 6 HOUR EVENT 
I D  
I D  PURPOSE OF STUDY: DELINEATION OF THE 100-YEAR FLOOOPLAIN OF 
I D  CLINE CREEK AND TRIBUTARIES - SKUNK CREEK 
I D  TO THE TONTO NATIONAL FOREST BOUNDARY 
I D  
I 0  METHODS OF STUDY: HEC-1 DIMENSIONLESS SCS HYDROCRAPH 6 HIM. INTERVALS 
I D  PRECIPITATION- SCS TYPE I 1  STORM BY 1 5  HIM. INCREMENTS 
I D  -AREAL REDUCTIOW BY "JDn DEPTH-AREA OPTION 
I D  EXCESS PRECIPITATION- I N I T I A L  AND UNIFORM LOSS RATES 
I D  8 PERCENT IMPERVIOUS 
I D  STREAH ROUTING- WSKINGUH UETHOD e 

I D  
I D  WATERSHED NAME: CLINE CREEK ( BASIN X I S  SUBBASIN C-6 ) 

I D  
I D  CONTRACT NUMBER: FCD 89-15  
I D  
I D  COMPUTED BY: BAKER ENGINEERS 
ID cOMp: =:&I- S-f6 
I T  6 010CT89 0900 100  
*DIAGRAM 
I N  15  
I0  5 
JD 3.50 .01 
PC .O ,011 .022 .035 -048  -062  .079 . I 0 0  . I 25  . I 55  
PC . I 9 2  .339 .729 .791 .830 .a62 .887 .908 .926 .942 
PC .956 .969 .980 .990 1.000 
JD 2.98 10. 
JD 2.77 20. 
JD 2.63 30. 
JD 2.52 40. 

KK XlSUB 
KM RUNOFF FROM SUBBASIN X I  
BA 0.60 
LU 0.88 0.21 15.95 
UD 0.44 

KK XROX2 
KM RaJTE X I  THROUGH SUBBASIN X2 
RM 2 0.15 0.30 

KK XZSUB 
KM RUNOFF FROM SUBBASIN X2 
BA 0.43 
LU 0.90 0.29 5.78 
UD 0.59 



HEC-1 l N W T  PAGE 2 

L I N E  

KK XCO-1 
Kn COMBINE RUNOFF FROM SUBBASINS X I  AND X 2  
HC 2 

KK XROX3 
Kn ROUTE X I  8 X 2  THROUGH SOBBASINS X3 8 X5  
Rn 2 0.23 0.30 

KK X3SUB 
Kn RUNOFF FROM SUBBASIN X3 
BA 0.56 
L U  0.93 0.35 0.76 
U) 0.69 

KK XCO-2 
Kn COMBINE RUNOFF FROM SUBBASINS Xl,XZ,AND X3  
HC 2 

KK X4SUB 
Kn RUNOFF FROM SUBBASIN X4 
BA 0.28 
LU 0.89 0.28 0.00 
U) 0.48 

KK XCO-3 
Kn COMBINE RUNOFF FROM SUBBASINS Xl,XZ,X3,AND X4 
HC 2 ' 

KK XSSUB 
Ku RUNOFF FROM SUBBASIN X5 
BA 0.38 
LU 0.93 0.35 0.00 
U) 0.66 

KK X M - 4  
Kn COHBINE RUNOFF FROn SUBBASINS Xl,X2,X3,X4,AND X5 
Ku BASIN X OUTFLCU HYDROGRAPH = SUB C - 6  RUNOFF HYDROGRAPH 
HC 2 

KK SUBCl 
Kn RUNOFF FROM SUBBASIN C -1  
BA 1.26 
LU .55 .01 0. 
U) .36 

KK RO-1 
Kn R W E  C-1 THROUGH C-2  
Rn 6 .58 .3 



HEC-I  INPUT PAGE 3 

L I N E  

SUBC2 
RUNOFF FROM SUBBASIN C-2 

2.15 
.63 .09 0. 
.76 

SUBC3 
RUNOFF FROM SUBBASIN C-3 

1.25 
.61 .06 0. 
.SO 

SUBC4 
RUNOFF FROM SUBBASIN C -4  

2.55 
.55 .01 0. 
.SO 

RO-2 
ROUTE C-4 THROUGH C-5  

3 .27 .3 

SUBC5 
RUNOFF FROM SUBBASIN C-5 

3.38 
.56 .02 0. 
.57  

CO- 1 
COMBINE RUNOFF FROM SUBBASINS C - 4  AND C-5  

2 

RO-3 
ROUTE C-485 THROUGH C-3  

3 - 2 4  .3 

c o - 2  
COMBINE RUNOFF FROM SUBBASINS C-485 WITH C-1,2&3 

4 

RO-4 
ROUTE C-1,2,3,4,5 THRU C - 9  UPST 

3 .25 .3 

SUBC7 
RUNOFF FROM SUBBASIN C - 7  

1.18 
.87 .18 17.7 
.54 



L I N E  

HEC-1 INPUT PAGE 4 

KK RO-5 
Kn ROUTE C - 7  THROUGH C - 8  
RM 8 .77 .3 

KK SUBC8 
Kn RUNOFF FROn SUBBASIN C -8  
BA 1.42 
L U  .85 .18 8.8 
U, .64 

KK CO-3 
KH COnBINE RUNOFF FROn SUBBASINS C - 7  AND C - 8  
HC 2 

KK CO-6 . 
KM COMBINE RUNOFF FROn SUBBASlNS C-1 THRU 5 ; C-6  AND C-788 
HC 3 

RO-6 
ROUTE C-1 THRU 8 THRUOGH C - 9  DUN 

2 .21 .3 

SUBC9 
RUNOFF FROn SUBBASIN C -9  

.53 

.83 .24 3.9 

.48 

CO-5 
CCUBINE RUNOFF FROn SUBBASINS C-1 THRU 8 AND C - 9  

1 
2 



SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 

L INE (V) ROUTING ( - - - > I  DIVERSION OR WCIP FLOU 

( . I  CONNECTOR ( < - - - I  RETURN OF DIVERTED OR W n P E D  FLOU 

X l  SUB 
v 
v 

XROX2 

XCO-I............ 
v 
v 

JROX3 

SUBCl 
v 
v 

RO- 1 

S U B W  

co- 1 ............ 
v 
v 

RO-3 



(***I RUNOFF ALSO COMPUTED AT T H I S  LOCATION 



**tt 

F L O W  HYDROCRAPH PACKAGE HEC-1 ( IW XT 5 1 2 K  VERSION) -FEE 1,1985 
U.S. ARUY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 9 5 6 1 6  

***. 

F L O W  CONTROL DISTRICT OF UARICOPA COUNTY 

FILE:  CC-06 

HYDROLOGY FOR: 100-YEAR 6 HWR M N T  

PURPOSE OF STUDY: DELINEATIOW OF THE 100-YEAR FLOODPLAIN OF 
CLINE CREEK AND TRIBUTARIES - SKUNK CREEK 
TO THE TONTO NATIONAL FOREST BOUNDARY 

UETHODS OF STUDY: HEC-1 DIUENSIOWLESS SCS HYDROGRAPH 6 HIN. INTERVALS 
PRECIPITATION- SCS TYPE I 1  STORM BY 1 5  MIN. INCREMENTS 

-AREAL REDUCTlON BY "JD1' DEPTH-AREA OPTION 
EXCESS PRECIPITATION- I N I T I A L  AND UNIFORM LOSS RATES 

& PERCENT IMPERVIOUS 
STREAM ROUTING- MUSKINCUF( METHOD 

WATERSHED NAME: CLINE CREEK ( BASIN X I S  SUBBASIN C - 6  

CONTRACT NWBER: FCD 8 9 - 1 5  

COUNTED BY: BAKER ENGINEERS DATE:12/11/89 
COMP : CKD : 

OUTPUT CONTROL VARIABLES 
I PRNT 5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
aSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH T l U E  DATA 
N U I N  6 UINUTES I N  COMPUTATION INTERVAL 
I DATE 10CT89 STARTING DATE 
I T I U E  WOO STARTlNG T l H E  

NP 1 0 0  NWBER OF HYDROGRAPH ORDINATES 
NDOATE 1 0 t T 8 9  ENDING DATE 
NDTIUE 1 8 5 4  ENDING T I U E  

COMPUTATION INTERVAL .10 HOURS 
TOTAL T I U E  BASE 9.90 HOURS 

I ENGLISH U N I T S  
i 

2 7 1 ~ ~  INDEX STORU NO. 1 

I STRH 3.50 PRECIPITATIWI  DEPTH 

i TRDA .01 T R M S P O S I T I W I  DRAINAGE AREA 

2 8  , P I  PRECIPITATION PATTERN 
.oo .oo 
.01 .01 
.01 .01 
.02 - 0 2  
.01 .O1 
.01 .O1 

INDEX STORM NO. 2 
STRH 2.98 
TRDA 10.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 



PRECIPITATION PATTERN 
. 00 .oo 
.01 .O1 
.O1 .O1 
.02 .02 
.01 .01 
.01 .01 

INDEX STORM NO. 3 
STRM 2.77 
TRDA 20.00 

PRECIPITATIOW PATTERN 
.oo .oo 
.01 .01 
.O1 .01 
.O2 .02 
.O1 .O1 
.O1 .01 

INDEX STORM NO. 4 
STRM 2.63 
TRDA 30.00 

PRECIPITATION PATTERN 
.oo .oo 
.01 .01 
.01 .01 
-02 .02 
-01 .O1 
.01 .01 

PRECIPITATIOW DEPTH 
TRANSPOSITIOW DRAINAGE AREA 

PRECIPITATION DEPTH 
TRANSPOSITION DRAI  NAGE AREA 

?' . INDEX STORM NO. 5 

STRM 2.52 PRECIPITATIOW DEPTH 
TROA 40.00 TRANSPOSITION DRAINAGE AREA 

0 P I  PRECIPITATION PATTERN 
.oo .oo .oo .oo .oo .01 .01 .O1 -01 .01 
.01 .O1 .01 .01 .O1 .O1 -01 .01 .01 -01 
.01 .01 .O1 .01 .01 .06 .06 .ll .16 .16 
.02 -02 .02 .02 -02 .01 .01 .01 .01 .01 
.01 .O1 .01 .01 .01 .O1 .O1 .01 .01 .01 
.O1 .01 .oo .oo .oo -00 -00 .oo .oo .oo 

I 
151 /KO OUTWT CONTROL VARIABLES 

IPRNT 1 PRINT CONTROL 
l PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

1c- - HYDROGRAPH COMBINATION 
l COMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 



HYDROGRAPH AT CO-5 
TRANSPOSITIOW AREA .O SP MI 

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

* 
- . K)N HRMN ORD FLOW DA MOM HRMN OR0 FLOW DA MON HRMN OR0 FLOU * DA HON HRMN ORD FLOU 

1 OCT 0900 1 0. * 1 OCT 1130 26 71. * 1OCT1400 51 6511. 1OCT1630 76 365. 
1 OCT 0906 2 0. * 1OCT1136 27 78. 1 OCT 1406 52 5561. 1 OCT 1636 77 287. 
1OCTO912 3 0. 1OCT1142 28 97. 1 OCT 1412 53 4782. 1 OCT 1642 78 222. 
1 OCT 0918 4 0. * 1OCT1148 29 156. 1 OCT 1418 54 4141. * 1 OCT 1648 79 169. 
1 OCT 0924 5 1. * lOCT1154 30 307. 1 OCT 1424 55 3612. 1 OCT 1654 80 128. 

1 OCT 0930 6 2. 1OCT1200 31 630. 1 OCT 1430 56 3174. 1 OCT 1700 81 96. 
OCT 0936 7 3. 1OCT1206 32 1202. * 1OCT1436 57 2810. * 1OCT1706 82 72. 

1 OCT 0942 8 5. * 1 OCT 1212 33 2088. 1 OCT 1442 58 2505. * 1 OCT 1712 83 54. 

I OCT 0948 9 7. 1 OCT 1218 34 3316. 1 OCT 1448 59 2248. 1 OCT 1718 84 41. 
OCT 0954 10 10. * 1OCT1224 35 4900. 1OCT1454 60 2031. * 1OCT1724 85 31. 

lOCT1000 11 13. * 1 OCT 1230 36 6809. 1 OCT 1500 61 1846. * 1 OCT 1730 86 23. 
lOCT1006 12 17. 1OCT1236 37 8941. 1OCT1506 62 1685. * 1OCT1736 87 17. 
1 OCT 1012 13 21. * 1 OCT 1242 38 11162. 1 OCT 1512 63 1545. 1 OCT 1742 88 13. 
1 OCT 1018 14 25. * 1 OCT 1248 39 13313. * 1 OCT 1518 64 1421. * 1 OCT 1748 89 10. 
1OCT1024 15 29. * 1 OCT 1254 40 15219. * 1 OCT 1524 65 1311. 1 OCT 1754 90 7. 
1 OCT 1030 16 33. * 1 OCT 1300 41 16681. 1 OCT 1530 66 1212. * 1 OCT 1800 91 5. 
1OCT1036 17 37. 1OCT1306 42 17528. 1OCT1536 67 1123. * 1OCT1806 92 4. 
1OCT1042 18 41. * 1 OCT 1312 43 17656. * 1 OCT 1542 68 1042. 1 OCT 1812 93 3. 
1OCT1048 19 45. * 1 OCT 1318 44 17069. 1 OCT 1548 69 966. 1 OCT 1818 94 2. 
1 OCT 1054 20 48. 1 OCT 1324 45 15872. * 1 OCT 1554 70 888. * 1 OCT 1824 95 1. 
1 OCT 1100 21 52. * 1 OCT 1330 46 14254. 1 OCT 1600 71 809. * 1 OCT 1830 96 1. 
10CT1106 22 55. * 1 OCT 1336 47 12446. 1 OCT 1606 72 725. 1 OCT 1836 97 1. 
1 OCT 1112 23 59. * 1 OCT 1342 48 10663. * 1 OCT 1612 73 636. 1 OCT 1842 98 0. 
1 OCT 1118 24 62. * 1OCT1348 49 9050. 1OCT1618 74 544. * 1 OCT 1848 99 0. 
' OCT 1124 25 66. * 1 OCT 1354 50 7665. 1 OCT 1624 75 452. * 1OCT1854 100 0. 

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

PEAK FLW TIWE MAXIMUM AVERAGE FLOW 
(CFS) (HR) 6- HR 24-HR 72-HR 9.90-HR 
17656. 4.20 (CFS) 4371. 2656. 2656. 2656. 

( INCHES) 2.545 2.551 2.551 2.551 
(AC-FT) 2168. 2173. 2173. 2173. 

CUMULATIVE AREA = 15.97 SP M I  

HYDROGRAPH AT CO-5 
TRANSPOSITION AREA 10.0 SP M I  

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

* 
i 

DA MON HRMN ORD FLOW DA HOW HRMN ORD FLOW DA CK))( HRUN OR0 FLOW DA HON HRHN ORD FLW 

I 
* 

1 OCT WOO 1 0. * 1OCT1130 26 60. 1OCT1400 51 5374. 1OCT1630 76 297. 
1 OCT 0906 2 0. lOCT1136 27 65. * 1 OCT 1406 52 4584. 1 OCT 1636 77 234. 
lOCTO912 3 0. 1 OCT 1142 28 74. 1 OCT 1412 53 3936. 1 OCT 1642 78 180. 
1 OCT 0918 4 0. 1OCT1148 29 104. 1OCT1418 54 3403. * 1OCT1648 79 137. 
1 OCT 0924 5 1. * 1OCT1154 30 192. * 1 OCT 1424 55 2964. 1 OCT 1654 80 103. 
1 OCT 0930 6 2. * 1OCTl2OO 31 402. 1 OCT 1430 56 2600. * 1 OCT 1700 81 78. 

OCT 0936 7 3. 1 OCT 1206 32 794. 1 OCT 1436 57 2298. 1 OCT 1706 82 58. 
CT 0942 8 4. 1 OCT 1212 33 1424. 1 OCT 1442 58 2045. * 1 OCT 1712 83 44. 

I 
OCT 0948 9 6. 1OCT1218 34 2324. 1OCT1448 59 1834. * 1OCT1718 84 33. 
OCT 0954 10 9. 1 OCT 1224 35 3527. 1 OCT 1454 60 1655. * 1 OCT 1724 85 25. 
O C T l O O O  11 11. * 1 OCT 1230 36 5026. 1 OCT 1500 61 1502. 1 OCT 1730 86 18. 

1 OCT 1006 12 15. 1OCT1236 37 6750. * lOCT1506 62 1371. 1OCT1736 87 14. 

I 



1 OCT 1012 13 18. 1 OCT 1242 38 8599. 1 OCT 1512 63 1256. 1 OCT 1742 88 10. 
1 OCT 1018 14 21. 1 OCT 1248 39 10440. .* 1 OCT 1518 64 1154. * 1 OCT 1748 89 8. 
1OCTlO24 15 25. * 1 OCT 1254 40 12116. 1 OCT 1524 65 1063. 1 OCT 1754 90 6. 
lOCTlO30 16 28. * lOCT1300 41 13442. 1OCT1530 66 982. 1 OCT 1800 91 4. 

' 7  1036 17 31. 1 OCT 1306 42 14256. * 1 OCT 1536 67 910. * 10CT1806 92 3. 
1042 18 35. 1 OCT 1312 43 14457. 1 OCT 1542 68 844. 1 OCT 1812 93 2. 

1 u i T  1048 19 38. 1 OCT 1318 44 14042. 1 OCT 1548 69 781. 1OCT1818 94 1. 
1 OCT 1054 20 41. * 1 OCT 1324 45 13097. 1 OCT 1554 70 720. * 1 OCT 1824 95 1. 
1 OCT 1100 21 44. * 1 OCT 1330 46 11782. 1 OCT 1600 71 656. 1 OCT 1830 96 1. 
1 OCT 1106 22 47. 1OCTl336 47 10295. * 1OCT1606 72 589. * 1 OCT 1836 97 0. 
1 OCT 1112 23 50. * 1 OCT 1342 48 8821. 1 OCT 1612 7J 517. 1OCT1842 98 0. 

1 OCT 1118 24 53. 1 OCT 1348 49 7483. 1 OCT 1618 74 443. 1 OCT 1848 99 0. 
OCT 1124 25 56. 1OCT1354 50 6334. * lOCT1624 75 368. * 1OCT1854 100 0. 

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

PEAiFLw TIME M A X I M  AVERAGE FLw 
(CFS) (HR) 6-HR 24-HR 72-HR , 9.00-HR 
14457. 4.20 (CFS) 3517. 2137. 2137. 2137. 

I (INCHES) 2.047 2.053 2.053 . 2.053 
(AC-FT) 1744. 1748. 1748. 1748. 

CUMULATIVE AREA = 15.97SP M I  

HYDROGRAPH AT CO-5 
TRANSPOSITION AREA 20.0 SP M I  

* 
' '7N HRMN OR0 FLW * DA MON HRMN ORD FLW DA HOW HRMN ORD FLOV DA MON HRMN ORD FLW 

* 
I OCT 0900 1 0. lOCT1130 26 56. 1 OCT 1400 51 4912. 1 OCT 1630 76 270. 
1 OCT 0906 2 0. lOCT1136 27 60. 1 OCT 1406 52 4188. 1 OCT 1636 77 212. 
1OCT0912 3 0. * 1OCT1142 28 66. 1OCT1412 53 3594. 1OCT1642 78 163. 
1OCT0918 4 0. * 1OCT1148 29 88. 1 OCT 1418 54 3106. * 1 OCT 1648 79 124. 
1 OCT 0924 5 1. 1OCT1154 30 157. 1 OCT 1424 55 2703. 1 OCT 1654 80 94. 
1 OCT 0930 6 1. 1 OCT 1200 31 329. 1 OCT 1430 56 2371. 1 OCT 1700 81 70. 
1 OCT 0936 7 2. * lOCTl206 32 660. 1 OCT 1436 57 2094. * 1 OCT 1706 82 53. 
1 OCT 0942 8 4. * lOCTl212 33 1198. 1OCT1442 58 1863. * 1OCT1712 83 39. 
1 OCT 0948 9 6. * 1 OCT 1218 34 1977. 1 OCT 1448 59 1670. 1 OCT 1718 84 30. 
lOCT0954 10 8. 1 OCT 1224 35 3031. * 1 OCT 1454 60 1506. 1 OCT 1724 85 22. 
1 O C T l O O O  11 11. * 1OCT1230 36 4360. 1OCT1500 61 1367. * 1OCT1730 86 16. 
1OCT1006 12 14. lOCT1236 37 5906. 1OCT1506 62 1247. 1OCT1736 87 12. 
1 OCT 1012 13 17. 1 OCT 1242 38 7582. 1 OCT 1512 63 1142. 1 OCT 1742 88 9. 
1 OCT 1018 14 20. * 1OCT1248 39 9273. lOCTl518 64 1049. * 1OCT1748 89 7. 

1 OCT 1024 15 23. * 1 OCT 1254 40 10833. * 1 OCT 1524 65 966. 1 OCT 1754 90 5. 
OCTl030 16 26. lOCT1300 41 12088. lOCT1530 66 892. 1OCT1800 91 4. 
i OCT 1036 17 29. 1 0 ~ ~ 1 3 0 6  42 12882. 1 0 ~ ~ 1 5 %  67 826. 1 0 ~ ~ 1 8 0 6  92 3. 
1 OCT 1042 18 32. 1 OCT 1312 43 13115. 1 OCT 1542 68 766. 1 OCT 1812 93 2. 
1 OCT 1048 19 35. 1OCT1318 44 12775. 1OCT1548 69 709. * 1 OCT 1818 94 1. 
1 OCT 1054 20 38. 1OCT1324 45 11941. * lOCT1554 70 653. 1 OCT 1824 95 1. 
1 OCT 1100 21 41. 1 OCT 1330 46 10757. * 1 OCT 1600 71 5%. 1 OCT 1830 96 1. 
1OCT1106 22 44. * 1 0 ~ ~ 1 3 3 6  47 9408. 1 0 ~ ~ 1 6 0 6  72 535. * 1 OCT 1836 97 0. 
1OCT1112 23 46. 1 OCT 1342 48 8064. 1 OCT 1612 73 470. 1 OCT 1842 98 0. 
1 OCT 1118 24 49. * 1 OCT 1348 49 6841. 1 OCT 1618 74 402. * 1 OCT 1848 99 0. 
1OCT1124 25 53. * 1 OCT 1354 50 5790. 1 OCT 1624 75 334. * 1OCT1854 100 0. 

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

PEA5 FLOU TIME MAXIMUM AVERAGE FLOU 
(CFS) (HR) 6- HR 24-HR 72- HR 9.90-HR 
13115. 4.20 (CFS) 3172. 1928. 1928. 1928. 

i (INCHES) 1.847 1.852 1.852 1.852 



HYDROGRAPH AT CO-5 
TRANSPOSITIW AREA 30.0 SQ M I  

**** .............................................................................................................................. '1 * 
D W HRMN ORD FLOU DA MON HRMN ORD FLOU DA l4ON HRHN ORD FLOU DA MOM HRMN ORD FLOW 

1 0 C T m o  1 0. 1OCTl l30 26 53. 1 OCT 1400 51 4601. * 1 OCT 1630 76 252. 
1 OCT 0906 2 0. 1OCT1136 27 57. * 1 OCT 1406 52 3923. 1 OCT 1636 77 198. 
1OCT0912 3 0. 1OCT1142 28 62. lOCT1412 53 3366. 1OCT1642 78 152. 
1 OCT 0918 4 0. 1 OCT 1148 29 80. * 1OCTl418 54 2908. * 1OCT1648 79 116. 
i OCT 0924 5 1 1OCT1154 30 137. 1 OCT 1424 55 2531. * 1 OCT 1654 80 87. 
1 OCT 0930 6 1. lOCT1200 31 287. 1 OCT 1430 56 2219. 1 OCT 1700 81 65. 

I OCT 0936 7 2. lOCT1206 32 579. lOCT1436 57 1960. 1OCT1706 82 49. 
OCT 0942 8 4. * 1 OCT 1212 33 1059. * 1 OCT 1442 58 1743. * 1 OCT 1712 83 37. 
OCT 0948 9 6. * 1 OCT 1218 34 1758. 1 OCT 1448 59 1562. 1 OCT 1718 84 27. 
i OCT 0954 10 8. * 1 OCT 1224 35 2712. 1 OCT 1454 60 1409. * 1 OCT 1724 85 20. 
1OCTlOOO 11 10. * 1 OCT 1230 36 3929. 1 OCT 1500 61 1278. 1 OCT 1730 86 15. 
1OCT1006 12 13. 1 OCT 1236 37 5355. 1 OCT 1506 62 1166. * 1 OCT 1736 87 11. 
1 OCT 1012 13 16. * 1 OCT 1242 38 6913. 1 OCT 1512 63 1067. * 1 OCT 1742 88 8. 
1 OCT 1018 14 19. 1 OCT 1248 39 8498. * 1 OCT 1518 64 980. * 1 OCT 1748 89 6. 
lOCT1024 15 22. 1 OCT 1254 40 9974. * 1 OCT 1524 65 903. 1 OCT 1754 90 5. 
1 OCT 1030 16 25. 1 OCT 1300 41 11176. * 1 OCT 1530 66 833. * 1 OCT 1800 91 3. 
1 OCT 1036 17 28. 1OCT1306 42 11954. 1OCT1536 67 771. * 1OCT1806 92 2. 
1 OCT 1042 18 31. 1 OCT 1312 43 12206. 1 OCT 1542 68 714. 10CT1812 93 2. 
'OCT1048 19 33. * 1 OCT 1318 44 11919. 1 OCT 1548 69 661. 1 OCT 1818 94 1. 

2T 1054 20 36. 1OCT1324 45 11160. * lOCT1554 70 609. * 1 OCT 1824 95 1. 
XT11OO 21 39. 1OCT1330 46 10065. * 1OCT1600 71 556. 1 OCT 1830 96 0. 

1OCT 1106 22 41. * 1 OCT 1336 47 8809. 1 OCT 1606 72 499. * 1 OCT 1836 97 0. 
1 OCT 1112 23 44. 1OCT1342 48 7554. * lOCTl612 '13 438. 1 OCT 1842 98 0. 
lOCT1118 24 47. 1 OCT 1348 49 6410. 1 OCT 1618 74 375. 1 OCT 1848 99 0. 
1OCT1124 25 50. * 1 OCT 1354 50 5425. 1 OCT 1624 75 312. 1OCT1854 100 0. 

PEAK FLOW TIME MAXIMUM AVERAGE FLW 
(CFS) (HR) 6- HR 24-HR 72-HR 9.90-HR 
12206. 4.20 (CFS) 2943. 1788. 1 788. 1788. 

(INCHES) 1.713 1.718 1.718 1.718 
(AC-FT) 1459. 1463. 1463. 1463. 

I 
I CUMULATIVE AREA= 15.97SQHI 

HYDROGRAPH AT CO-5 
TRANSPOSITIOW AREA 40.0 SQ M I  

DA MON HRMN ORD FLOW DA MOM HRMN 
* 

' OCT 0900 1 0. 1OCT1130 
L T  0906 2 0. 1OCT1136 . OCT 0912 3 0. 1 OCT 1142 

1OCTO918 4 0. * 1 OCT 1148 
1, OCT 0924 5 1. 1OCT1154 
1 OCT 0930 6 1 1 OCT 1200 

ORD FLW DA MOM HRMN ORD 
* 

26 51. 1OCT1400 51 
27 55. 1 OCT 1406 52 
28 59. * 1 OCT 1412 53 
29 75. * 1 OCT 1418 54 
30 125. * lOCT1424 55 
31 256. * 1 OCT 1430 56 

FLOW DA MON HRMN ORD FLOW 
* 

4358. 1 OCT 1630 76 238. 
3715. * 1 OCT 1636 77 187. 
3187. 1OCT1642 78 144. 
2753. * 1 OCT 1648 79 109. 
2396. * 1 OCT 1654 80 82. 
2100. 1OCT1700 81 61. 



I 

PEA( FLW TIME MXIW AVERAGE FLW 
(qFS) (HR) 6- HR 24-HR 72-HR 9.90-HR 
11493. 4.20 (CFS) 2763. 1679. 1679. 1679. , 

i (INCHES) 1.609 1.613 1.613 1.613 
(AC-FT) 1370. 1374. 1374. 1374. 

I OCT 0936 7 2. 1OCT1206 32 517. 1 OCT 1436 57 1855. * 1 OCT 1706 82 46. 
OCT 0942 - 8  4. 1 OCT 1212 33 950. 1 OCT 1442 58 1649. 1 OCT 1712 83 34. 

1 OCT 0948 9 5. 1 OCT 1218 34 1585. 1 OCT 1468 59 1477. 1 OCT 1718 84 26. 
1 OCT 0954 10 7. * 1 OCT 1224 35 2461. 1 OCT 1454 60 1332. 1 OCT 1724 85 19. 
? C T l O O O  11 10. 1 OCT 1230 36 3589. 1 OCT 1500 61 1208. 1 OCT 1730 86 14. 

T 1006 12 12. 1OCT1236 37 4921. 1OCTl506 62 1102. 1OCT1736 87 11. 

{ 2 :::: :: 15. 1 OCT 1242 38 6387. 1 OCT 1512 63 1009. 1 OCT 1742 88 8. 
18. * 1 OCT 1248 39 7888. 1 OCT 1518 64 926. * 1 OCT 1748 89 6. 

I OCT1024 15 21. 1 OCT 1254 40 9299. 1 OCT 1524 65 853. * 1 OCT 1754 90 4. 
OCT 1030 16 24. lOCT1300 41 10460. 1OCT1530 66 787. * 1 OCT 1800 91 3. 
OCT 1036 17 27. 1 OCT 1306 42 11225. 1 OCT 1536 67 727. 1 OCT 1806 92 2. 

1 OCT 1042 18 29. * 1 OCT 1312 43 11493. 1 OCT 1542 68 674. * 1OCT1812 93 2. 
OCT 1048 19 32. 1 OCT 1318 44 11246. 1 OCT 1548 69 623. * 1 OCT 1818 94 1. 

CUMULATIVE AREA = 15.97 SO HI 

' 
' 
' 
' 

INTERPOLATED HYDROGRAPH AT CO-5 

OCT 1054 20 35. * 1 OCT 1324 45 10546. 1 OCT 1554 70 574. 1 OCT 1824 95 1. 
OCT 1100 21 37. * 1 OCT 1330 46 9522. 1 OCT 1600 71 524. * 1 OCT 1830 96 0. 
OCT 1106 22 40. lOCT1336 47 8340. lOCT1606 R 471. 1 OCT 1836 97 0. 
OCT 1112 23 42. * lOCT1342 48 7154. * 1OCT1612 73 414. * 1 OCT 1842 98 0. 
OCT 1118 24 45. * 1 OCT 1348 49 6072. 1 OCT 1618 74 354. * 1 OCT 1848 99 0. 

DA MON HRMN 

1 OCT 0900 
1 OCT 0906 
1 OCT 0912 
1 OCT 0918 
1 OCT 0924 
1 OCT 0930 
1 OCT 0936 
1 OCT 0942 
1 OCT 0948 
1 OCT 0954 

i OCT 1000 
OCT 1006 
OCT 1012 

1 OCT 1018 
OCT 1024 

1 OCT 1030 
1 OCT 1036 
1 OCT 1042 
1 OCT 1048 
1 OCT 1054 
1 OCT 1100 

WT 1106 
CT 1112 

OCT 1118 1 OCT 1124 

1OCT1124 25 48. 1OCTl354 50 5138. lOCT1624 75 294. * 1 OCT 1854 100 0. 

****~***************:***********:********************rt**********:********************************:******************************** 

ORD 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 1 
22 
23 
24 
25 

* 
FLOW DA UON HRMN 

0. * 1OCT1130 
0. lOCT1136 
0. 1OCT1142 
0. 1OCTl148 
1. 1OCT1154 
1. 1OCT1200 
3. 1OCT1206 
4. * 1 OCT 1212 
6. * 1 OCT 1218 
8. * 1 OCT 1224 

11. * 1OCT1230 
14. * 1 OCT 1236 
17. * 1 OCT 1242 
20. * 1OCT1248 
23. * 1 OCT 1254 
27. * 1OCT1300 
30. * 1 OCT 1306 
33. * 1 OCT 1312 
36. * 1 OCT 1318 
39. * 1 OCT 1324 
42. * 1 OCT 1330 
45. * 1 OCT 1336 
47. * 1 OCT 1342 
51. lOCT1348 
54. 1 OCT 1354 

ORD 

26 
27 
28 
29 
30 
3 1 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

FLOW 

57. 
61. 
68. 
93. 

168. 
353. 
704. 

1271. 
2090. 
3192. 
4576. 
6180. 
7912. 
9651. 

11250. 
12527. 
13328. 
13551. 
13187. 
12316. 
11090. 
9696. . 
8310. 
7050. 
5966. 

* 
DA MON HRMN 

1 OCT 1400 
1 OCT 1406 

* 1 OCT 1412 
1 OCT 1418 
1 OCT 1424 
1OCT1430 
1 OCT 1436 
lOCT1442 
1OCT1448 
1OCT1454 
lOCT1500 
1 OCT 1506 
1 OCT 1512 
1 OCT 1518 
1OCTl524 
1 OCT 1530 
1 OCT 1536 
1 OCT 1542 
1 OCT 1548 
1 OCT 1554 
1 OCT 1600 
1OCT1606 
1OCT1612 

* 1 OCT 1618 
1 OCT 1624 

ORD 

5 1 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
n 
73 
74 
75 

F LOU 

5062. 
4317. 
3705. 
3202. 
2788. 
2445. 
2160. 
1922. 
1 723. 
1554. 
1411. 
1287. 
1179. 
1083. 
998. 
922. 
853. 
791. 
732. 
675. 
615. 
552. 
485. 
415. 
345. 

OA MON HRMN 

1 OCT 1630 
* 1 OCT 1636 

1OCT1642 
1 OCT 1648 
1 OCT 1654 
1OCT1700 
1 OCT 1706 

* 1OCT1712 
* 1OCT1718 

1 OCT 1724 
1OCT1730 
1 OCT 1736 
1OCT1742 
1 OCT 1748 

* 1 OCT 1754 
1 OCT 1800 

* 1 OCT 1806 
1 OCT 1812 
1 OCT 1818 

* 1 OCT 1824 
1 OCT 1830 
1 OCT 1836 

* lOCT1842 
* 1 OCT 1848 

1 OCT 1854 

ORD 

76 
n 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 



I 

i 
I 

PEAK FLW TIME MAXIMUM AVERAGE FLOU 
(GFs) (HR) 6-HR 24-HR 72-HR 9.00-HR 
13551. 4 . 2 0  (CFS) 3284. 1996. 1996. 1 996. 

(INCHES) 1.912 1.917 1.917 1.917 
(AC-FT) 1628. 1633. 1633. 1633. 

I CUWLATIVE AREA = 15.97 SP MI 



RUNOFF SUMMARY 
FLCU I N  CUBIC FEET PER SECOND 

T l H E  I N  HOURS, AREA I N  SWARE MILES 

PEAK 
FLOU 

TIME OF AVERAGE F L W  FOR MAXIMUM PERIOD 
PEAK 6-HOUR 24-HOUR 72-HOUR 

BASIN M A X I M  T lHE OF 
AREA STAGE MAX STAGE OPERAT I ON STAT I ON 

HYDROGRAPH AT XISUB 

ROUTED TO XROX2 

HYDROGRAPH AT X2SUB 

2 COMBINED AT XCO-1 

ROUTED TO XROX3 

HYDROGRAPH AT X3SUB 

2 CanBlNED AT XCO-2 

HYDROGRAPH AT X4WB 

2 COHBINED AT XCO-3 

HYDROGRAPH AT X5SUB 

2 COMBINED AT XCO-4 

HYDROGRAPH AT SUBCl 

ROUTED TO RO- 1 

HYDROGRAPH AT SUBC2 

HYDROGRAPH AT SUBC3 

HYDROGRAPH AT SUBC4 

ROUTED TO RO-2 

HYDROGRAPH AT SUBC5 

2 COMBINED AT CO-1 

ROUTED TO RO-3 

4 COMBINED AT CO-2 

ROUTED TO RO-4 

HYDROGRAPH AT SUBC7 

ROUTED TO RO-5 

HYDROGRAPH AT SUBC8 

2 C O n B I N E D A T  CO-3 

3 COMBINED AT CO-4 

ROUTED TO RO-6 

HYDROGRAPH AT SUBC9 



I 
*** 'IW~AL END OF HEC-1 *** 



HEC-1 I N W T  PAGE 1 

LINE 

FLOOO CONTROL DISTRICT OF MARICOPA COUNTY * 

FILE: CC-06 

HYDROLOGY FOR: 100-YEAR 6 HOUR EVENT 

PURPOSE OF STUDY: DELINEATION OF THE 100-YEAR FLWDPLAIN OF 
CLINE CREEK AND TRIBUTARIES - SKUNK CREEK 
TO THE TONTO NATIONAL FOREST BOUNDARY 

METHODS OF STUDY: HEC-1 DIHENSIONLESS SCS HYDROGRAPH 6 MSN. INTERVALS 
PRECIPITATION- SCS TYPE I 1  STORM BY 15 WIN. INCREMENTS 

-AREAL REDUCTIW BY *JDY DEPTH-AREA OPTlON 
EXCESS PRECIPITATIW- I N I T I A L  AND UNIFORM LOSS RATES 

& PERCENT IMPERVIOUS 
STREAM ROUTING- MUSKINGUM METHOO 

UATERSHED NAME: CLINE CREEK ( BASIN X I S  SUBBASIN C-6 ) 

CONTRACT NUMBER: FCD 89-15  
s 

I D  COnPUTEO BY: BAKER ENGINEERS 
I D  COHP: /dl/ 
I T  6 010CT89 0900 100 / 
'DIAGRAM 
I N  1 5  
10 5 
JD 3.50 
PC .O 
PC . I 9 2  
PC .956 
JD 2.98 
JD 2.77 
JD 2.63 
JD 2.52 

KK XlSUB 
KH RUNOFF FROH SUBBASlN X I  
BA 0.60 
LU 0.88 0.21 15.95 
UD 0.44 

KK XROX2 
KM ROUTE X I  THROUGH SUBBASIN X2 
RM 2 0.15 0.30 

KK XZSUB 
KM RUNOFF FROM SUBBASIN X2 
BA 0.43 
LU 0.90 0.29 5.78 
U) 0 . n  



LINE 

HEC-1 INPUT PAGE 2 

KK XCO-1 
Ku COMBINE RUNOFF FROW SUBBASlNS X I  AND X2 
HC 2 

KK XROX3 
Kn ROUTE X1 b X2 THROUGH SUBBASINS X3 L X5 
RM 2 0.23 0.30 

KK X3SUB 
W RUNOFF FROM SUBBASIN X3 
BA 0.56 
LU 0.93 0.35 0.76 
UD 0.69 

KK x c o - 2  
W COMBINE RUNOFF FROW SUBBASINS Xl,XZ,AND X3 
HC 2 

KK X4SUB 
KM RUNOFF FRDn SUBBASIN X4 
BA 0.28 
LU 0.89 0.28 0.00 
UD 0.47 

KK XCO-3 
Kn COHBINE RUNOFF FROW SUBBASINS Xl8X2,X3,AND X4 
HC 2 

KK X5SUB 
Ku RUNOFF FROH SUBBASIN X5 
BA 0.38 
LU 0.93 0.35 0.00 
UD 0.47 

KK XCO-4 
KM COMBINE RUNOFF FROM SUBBASINS X I  ,XZ,X3,X4,AND X5 
Kn BASIN X OUTFLOW HYDROGRAPH = SUB C-6 RUNOFF HYDROGRAPH 
HC 2 

KK SUBCl 
KM RUNOFF FROH SUBBASIN C-1 
BA 1.26 
LU -55 -01 0. 
UD - 3 6  

KK RO-1 
KM ROUTE C-1 THROUGH C-2 
RM 6 .58 .3 



LINE 

HEC-1 INPUT PAGE 3 

KK SUBC2 
KM RUNOFF FROM SUBBASIN C-2 
BA 2.15 
LU .63 .09 0. 
U) .76 

KK SUBC3 
KM RUNOFF FROn SUBBASIN C-3 
BA 1.25 
LU .61 .06 0. 
ln .so 

KK SUBC4 
KH RUNOFF FROM SUBBASIN C-4 
BA 2.55 
LU .55 .01 0. 
UD .50 

KK RO-2 
KM ROUTE C-4 THROUGH C-5 
RW 3 .27 .3 

KK SUBC5 
KM RUNOFF FROH SUBBASIN C-5 
BA 3.38 
LU .56 .02 0. 
UD .57 

KK CO-1 
Kn COHBINE RUNOFF FROH SUBBASINS C-4 AND C-5 
HC 2 

KK RO-3 
KM ROUTE C-485 THROUGH C-3 
RM 3 .24 .3 

KK CO-2 
KM COMBINE RUNOFF FROM SUBBASINS C-485 UITH C-1,283 
HC 4 

KK RO-4 
Kn ROUTE C-1,2,3,4,5 THRU C-9 UPST 
RM 3 .25 .3 

KK SUBC7 
KM RUNOFF FROM SUBBASIN C-7 
BA 1.18 
LU .87 .18 17.7 
m .54 



LINE 

HEC-1 INPUT PAGE 4 

KK RO-5 
KM ROUTE C-7 THROUGH C-8 
RH 8 .n .3 

KK SUBC8 
KM RUNOFF FROM SUBBASIN C-8 
BA 1.42 
LU .85 .18 8.8 
UD .64 

KK CO-3 
KM COnBINE RUNOFF FROM SUBBASINS C-7 AND C-8 
HC 2 

KK CO-4 
KM CDWBlNE RUNOFF FRCU SUBBASINS C-1 THRU 5 ; C-6 AND C-788 
HC 3 

KK ' RO-6 
KU ROUTE C-1 THRU 8 THRWCH C-9 DUN 
RH 2 .21 .3 

KK SUBCO 
KM RUNOFF FROM SUBBASIN C-9 
BA .53 
LU .83 .24 3.9 
UD .48 

KK CO-5 
KM COMBINE RUNOFF FRCU SUBBASINS C-1 THRU 8 AND C-9 
KO 1 
HC 2 
ZZ 



~ N W T  
L I N E  

S C H E M T l C  DIAGRAM OF STREAM NETUORK 

(V)  ROUTING ( - - ->)  DIVERSIOW OR WHP FLW 

(.) CONNECTOR ( * - - - I  RETURN OF DIVERTED OR PUMPED FLW 

XZSUB 

SUBCl 
v 
v 

RO- 1 



(***I RUNOFF ALSO WUPUTED AT THIS LOCATION 



HH 

FLOW HYDROCRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985 
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 S E W D  STREET, DAVIS, U. 95616  

r m  

FLOW CONTROL DISTRICT OF UARIWPA COUNTY 

FILE: CC-06 

HYDROLOGY FOR: 100-YEAR 6 HOUR M N T  

PURPOSE OF STUDY: DELINEATION OF THE 100-YEAR F L O W P U I N  OF 
CLINE CREEK AND TRIBUTARIES - SKUWK CREEK 
TO THE TOWTO NATIONAL FOREST BOUNDARY 

METHOOS OF STUDY: HEC-1 DIMENSIOWLESS SCS HYDROGRAPH 6 MlN. INTERVALS 
PRECIPITATION- SCS TYPE I 1  STORM BY 15  MIN. INCREMENTS 

-AREAL REDUCTION BY *JDm DEPTH-AREA OPTION 
EXCESS PRECIPITATION- I N I T I A L  AND UNIFORM LOSS RATES 

a PERCENT IMPERVIOUS 
STREAM ROUTING- W S K I N G W  METHOO 

WATERSHED NAME: CLINE CREEK ( BASIN X I S  SUBBASIN C-6 ) 

CONTRACT NUMBER: FCD 89-15  

COMPUTED BY: BAKER ENGINEERS DATE:12/11/89 
CO(P : CKD : 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I PLOT 0 PLOT CONTROL 
Q S U L  0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMlN 6 MINUTES I N  COMWTATION INTERVAL 

IDATE 10CT89 STARTING DATE 
IT IME 0900 STARTING TIME 

NQ 100  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 10CT89 ENDING DATE 
NDTIME 1854 ENDING TIME 

COHPUTATION INTERVAL .10 HOURS 
TOTAL TlME BASE 9.90 HOURS 

ENGLISH UNITS 

INDEX STORM NO. 1 
STRM 3.50 PRECIPITATION DEPTH 
TRDA - 0 1  TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .00 . 0 0  .oo .oo .O1 .O1 .O1 .01 
.01 .01 .01 .01 .01 .01 .01 .O1 .01 
.O1 .01 .01 .O1 .01 .06 .06 .ll .16 
.02 .02 .02 .02 .02 .01 .01 .01 .O1 
.01 .01 .01 .O1 .O1 .01 .01 .01 .O1 
.01 .01 .oo .oo .oo .oo . 0 0  .oo .oo 

INDEX STORM NO. 2 
STRM 2.98 PRECIPITATION DEPTH 
TRDA 10.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
-00 .oo .oo .oo .oo .O1 .01 .01 .O1 
- 0 1  .01 .Dl .01 .O1 .01 .O1 .O1 .01 
.01 .01 .O1 .O1 -01 .06 .06 .ll .16 
.02 .02 .02 .02 .02 .01 .O1 .O1 .01 
.01 .O1 .O1 .01 .01 .01 .01 .01 .01 
.01 .01 .oo .oo .oo .oo .oo .oo .oo 

INDEX STORM NO. 3 
STRM 2.77 PRECIPITATION DEPTH 



TRDA 20.00 TRANSPOSITIOW DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo .oo .00 .oo .01 .01 .01 .01 .01 
.01 .01 .01 -01 .O1 .01 .01 .O1 .01 .01 
.O1 .01 .01 .01 .01 .06 .06 .ll .16 .16 
.02 .02 .02 .02 .02 .01 .O1 .01 .01 .01 
.01 .01 .01 .O1 .O1 .O1 .O1 .01 .O1 .01 
.01 .O1 .oo .w .oo .w .oo .oo .oo .oo 

lNDEX STORM NO. 4 
STRM 2.63 PREClPlTATIOW DEPTH 
TRDA 30.00 TRANSPOSITIOW DRAINAGE AREA 

PREClPITATION PATTERN 
.oo .oo . 00 .w .w .O1 .O1 .O1 .01 .01 
.O1 .01 .01 .01 .O1 .01 .O1 .O1 .O1 .01 
.01 .01 .01 .01 .01 .06 .06 .ll .16 .I6 
.02 .02 .02 .02 .02 .O1 .01 .01 -01 .O1 
.01 .01 .01 .O1 .01 .01 .01 .01 .O1 .01 
.01 .O1 .oo . 00 .oo .oo .oo .oo .oo .oo 

INDEX STORM NO. 5 
STRM 2.52 PRECIPITATIW DEPTH 
TRDA 40.00 TRANSPOSITIOW DRAINAGE AREA 

PRECIPITATION PATTERN 
-00 .oo -00 . 00 .w .01 .O1 .01 .O1 .01 
.O1 .O1 .O1 .01 .01 .01 .O1 .01 .O1 .O1 
.O1 .O1 .01 .O1 .O1 -06 .06 .ll .16 .16 
.02 .02 .02 .02 .02 .01 .01 .01 .01 .01 
.01 .01 .01 .O1 .01 .O1 .O1 .O1 .01 .O1 
.01 .01 .oo .oo . 00 .M) .oo . 00 .oo .oo 

151 KO OUTPUT CONTROL VARIABLES 
IPRNT 1 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

152 HC HYDROGRAPH COMBINATION 
I COMP 2 NUMBER OF HYDROGRAPHS TO COnBINE 

HDROWUPH AT m-5  
TRANSPOSITI~ AREA .O sa MI 

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

DA MON HRMN ORD FLW DA MOM HRMN ORD FLW DA HON HRMN ORD FLW DA ClOW HRHN OR0 FLW 

1 OCT OPOO 1 0. 1OCT1130 26 70. 1OCTl400 51 6524. 1OCT1630 76 366. 
1 OCT 0906 2 0. * 1OCT1136 27 77. 1 OCT 1406 52 5575. 1 OCT 1636 77 288. 
1OCT0912 3 0. 1OCT1142 28 97. 1 OCT 1412 53 4796. 1 OCT 1642 78 222. 
1OCT0918 4 0. 1OCT1148 29 156. 1 OCT 1418 54 4154. 1 OCT 1648 79 169. 
1 OCT 0924 5 1. 1OCT1154 30 312. 1OCT1424 55 3624. 1OCT1654 80 128. 
1 OCT 0930 6 2. 1OCTl2OO 31 649. 1OCT1430 56 3185. 1OCT1700 81 96. 

'CT 0936 7 3. 1 OCT 1206 32 1252. * 1 OCT 1436 57 2819. 1 OCT 1706 82 73. 
.CT 0942 8 5. 1 OCT 1212 33 2185. 1 OCT 1442 58 2512. * 1 OCT 1712 83 55. 

1 OCT 0948 9 7. lOCT1218 34 3456. lOCT1448 59 2255. 1OCT1718 84 41. 
1 OCT 0954 10 10. 1 OCT 1224 35 5050. 1 OCT 1454 60 2037. 1 OCT 1724 85 31. 
1OCTlOOO 11 13. 1OCT1230 36 6920. 1OCT1500 61 1851. lOCTl730 86 23. 
1 OCT 1006 12 17. * 1OCT1236 37 8974. * 1OCT1506 62 1690. 1OCT1736 87 17. 



1 O C l  1012 13 21. 1 OCT 1242 38 11109. * 1 OCT 1512 63 1550. 1 OCT 1742 88 13. 
1 OCT 1018 14 24. 1 OCT 1248 39 13191. * 1 OCT 1518 64 1425. 1 OCT 1748 89 10. 
1 OCT 1024 15 29. 1 OCT 1254 40 15060. * 1 OCT 1524 65 1315. 1 OCT 1754 90 7. 
1 OCT 1030 16 33. 1 OCT 1300 41 16523. 1 OCT 1530 66 1216. 1 OCT 1800 91 5. 
lOCT1036 17 37. 1 OCT 1306 42 17401. 1 OCT 1536 67 1127. 1 OCT 1806 92 4. 

"XT 1042 18 41. 1 OCT 1312 43 17572. 1 OCT 1542 68 1045. * 1 OCT 1812 93 3. 
:TI048 19 44. * 1 OCT 1318 44 17023. 1 OCT 1548 69 %I. lOCT1818 94 2. 

A T  1054 20 48. * 1 OCT 1324 45 15852. * 1 OCT 1554 70 890. 1 OCT 1824 95 1. 
1OCT 1100 21 51. 1 OCT 1330 46 14248. 1 OCT 1600 71 810. 1 OCT 1830 96 1. 
1OCT1106 22 55. * 1 OCT 1336 47 12447. * 1 OCT 1606 72 726. * 1 OCT 1836 97 1. 
1 OCT 1112 23 58. 1 OCT 1342 48 10669. * 1 OCT 1612 73 637. 1 OCT 1842 98 0. 
1OCT1118 24 62. * 1OCT1348 49 9059. 1OCT1618 74 545. * 1 OCT 1848 99 0. 
1 OcT 1124 25 66. 1 OCT 1354 50 7677. 1 OCT 1624 75 453. * 1OCT1854 100 0. * 

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

PEAKFLW TIME MAXIHlM AVERAGE FLUJ 
(CFS) (HR) 6-HR 24-HR 72-HR 9.90-HR 
17572. 4.20 (CFS) 4371. 2656. 2656. 2656. 

(INCHES) 2.545 2.551 2.551 2.55 1 
(AC-FT) 2168. 2173. 2173. 2173. 

CUMULATIVE AREA = 15.97 SQ U l  
Zi 

HYDROCRAPH AT W-5 
TRANSPOSITION AREA 10.0 SQ M I  

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

DA MOM HRMN ORD FLW DA MON HRMN ORD FLW * DA MON HRMN ORD FLUJ DA MON HRMN ORD FLOV * 
1 OCT 0900 1 0. * 1 OCT 1130 26 60. 1OCT1400 51 5386. 1OCT1630 76 297. 
1 OCT 0906 2 0. 1OCTl l36 27 64. 1OCT1406 52 4597. 1OCTl636 77 234. 
1 OCT 0912 3 0. * 1OCT1142 28 73. 1 OCT 1412 53 3947. * 1 OCT 1642 78 180. 
' OCT 0918 4 0. * 1OCT1148 29 103. 1 OCT 1418 54 3414. 1 OCT 1648 79 137. 

1CT 0924 5 1. * lOCT1154 30 193. lOCT1424 55 2973. lOCT1654 80 104. 
JCT 0930 6 2. lOCT1200 31 411. 1 OCT 1430 56 2608. 1 OCT 1700 81 78. 

1 OCT 0936 7 3. 1OCT1206 32 824. 1 OCT 1436 57 2304. 1 OCT 1706 82 58. 
1 OCT 0942 8 4. 1OCT1212 33 1491. lOCT1442 58 2051. * 1OCT1712 83 44. 
1 OCT 0948 9 6. * 1OCT1218 34 2432. 1OCT1448 59 1839. 1OCT1718 84 33. 
1 OCT 0954 10 9. 1 OCT 1224 35 3650. 1 OCT 1454 60 1659. 1 OCT 1724 85 25. 
1 -0CT 1000 11 11. 1 OCT 1230 36 5122. 1 OCT 1500 61 1506. 1 OCT 1730 86 18. 
1OCT1006 12 14. * 1OCT1236 37 6786. 1OCT1506 62 1374. * 1OCT1736 87 14. 
1 OCT 1012 13 17. 1 OCT 1242 38 8565. 1 OCT 1512 63 1259. 1 OCT 1742 88 10. 
1 OCT 1018 14 21. * 1 OCT 1248 39 10347. 1 OCT 1518 64 1157. 1 OCT 1748 89 8. 
1OCT1024 15 24. * 1OCT1254 40 11990. lOCT1524 65 1066. lOCT1754 90 6. 
1OCT1030 16 28. * 1 OCT 1300 41 13313. 1 OCT 1530 66 985. * 1 OCT 1800 91 4. 
lOCT1036 17 31. * 1 OCT 1306 42 14150. 1 OCT 1536 67 913. * 1 OCT 1806 92 3. 
1 OCT 1042 18 35. 1 OCT 1312 43 14387. * 1 OCT 1542 68 846. 1 OCT 1812 93 2. 
1 OCT 1048 19 38. 1 OCT 1318 44 14004. 1 OCT 1548 69 783. * 1 OCT 1818 94 1. 
1 OCT 1054 20 41. 1 OCT 1324 45 13081. 1 OCT 1554 70 721. 1 0 ~ ~ 1 8 2 4  95 1. 
1 OCT 1100 21 44. 1OCT1330 46 11779. 1OCT1600 71. 658. lOCT1830 96 1. 
1OCT1106 22 47. 1 OCT 1336 47 10299. 1 OCT 1606 72 590. 1 OCT 1836 97 0. 
1 OCT 1112 23 50. 1 OCT 1342 48 8828. 1 OCT 1612 73 518. 1 OCT 1842 98 0. 
1OCT1118 24 53. * 1 OCT 1348 49 7493. 1 OCT 1618 74 443. 1OCT1848 99 0. 
1 OCT 1124 25 56. 1 OCT 1354 50 6345. * 1 OCT 1624 75 368. 1OCT1854 100 0. * 

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

PEAK FLW TIME MAXIMUM AVERAGE FLUJ 
(CFS) (HR) 6-HR 24-HR 72-HR 9.00-HR 
14387. 4.20 (CFS) 3517. 2137. 2137. 2137. 

(INCHES) 2.047 2.053 2.053 2.053 
(AC-FT) 1744. 1748. 1748. 1748. 

CWLATIVE AREA = 15.97 SQ M I  

HYDROCRAPH AT CO-5 
TRANSPOSITION AREA 20.0 SQ H I  



*******+*+**~t*~**********tCt****HCt**t*C******t*C**C****tt*Ct*****************t*****C******C**1******tC*4******************~***** 

DA UON HRMN ORD FLW DA llOn HRMN ORD ' FLOU * DA IKm HRNN URD FLOU DA MON HRMN ORD FLOU * * 
1 OCT 0000 1 0. 1OCT1130 26 56. * 1OCTl400 51 4923. lOCT1630 76 270. 
' OCT 0906 2 0. 1OCT1136 27 60. * 1 OCT 1406 52 4199. 1 OCT 1636 77 213. 

:TO912 3 0. 1OCT1142 28 66. * 1 OCT 1412 53 3604. 1 OCT 1642 78 164. 
ZT 0918 4 0. 1 OCT 1148 29 88. * 1 OCT 1418 54 3115. + 1 OCT 1648 79 124. 

1 OCT 0924 5 1 lOCT1154 30 157. * 1OCT1424 55 2712. 1OCT1654 80 94. 
1 OCT 0930 6 1. 1OCT1200 31 336. * 1OCT1430 56 2378. lOCT1700 81 70. 
1 OCT 0936 7 2. 1OCT1206 32 684. * lOCT1436 57 2100. * 1OCT1706 82 53. 
1 OCT 0942 8 4. 1 OCT 1212 33 1254. * 1 OCT 1442 58 1866. 1 OCT 1712 83 40. 
1 OCT 0948 9 6. 1 OCT 1218 34 2069. 1 OCT 1448 59 1674. 1 OCT 1718 84 30. 
1 OCT 0954 10 8. 1 OCT 1224 35 3139. * 1 OCT 14% 60 1510. 1 OCT 1724 85 22. 
lOCT1000 11 10. lOCT1230 36 4447. * 1OCT1500 61 1370. 1OCT17M 86 17. 
lOCT1006 12 13. 1 OCT 1236 37 5941. 1 OCT 1506 62 1250. 1 OCT 1736 87 12. 
1 OCT 1012 13 16. 1 OCT 1242 38 EM. + 1 OCT 1512 63 1145. 1 OCT 1742 88 9. 
1 OCT 1018 14 19. 1 OCT 1248 39 9192. + 1 OCT 1518 64 1052. * 1 OCT 1748 89 7. 
1OCT1024 15 23. 1 0 ~ ~ 1 2 5 4  40 10721. * 1 0 ~ ~ 1 5 2 4  65 %9. 1 OCT 1754 90 5. 
1 OCT 1030 16 26. lOCT1300 41 11971. 1OCTl53D 66 895. 1 OCT 1800 91 4. 
1OCT1036 17 29. 1 OCT 1306 42 12786. 1 OCT 1536 67 829. 1 OCT 1806 92 3. 
1 OCT 1042 18 32. 1OCT1312 43 13050. * 1OCT1542 68 768. 1 OCT 1812 93 2. 
1 OCT 1048 19 35. 1 OCT 1318 44 12741. * 1 OCT 1548 69 711. lOCT1818 94 1. 
1 OCT 1054 20 38. 1 OCT 1324 45 11928. 1 OCT 1554 70 655. 1 OCT 1824 95 1. 
lOCTl100 21 41. 1 OCT 1330 46 10E6. * 1 OCT 1600 71 597. * 1 OCT 1830 96 1. 
lOCT1106 22 43. 1 OCT 13% 47 9412. 1 OCT 1606 72 536. * 1OCT1836 97 0. 
lOCT1112 23 46. 1OCT1342 48 8072. 1OCT1612 73 471. 1 OCT 1842 98 0. 
1OCT1118 24 49. 1 OCT 1348 49 6851. * 1 OCT 1618 74 403. lOCT1848 99 0. 
1OCT1124 25 52. 1 OCT 1354 50 5800. * 1 OCT 1624 75 335. 1OCT1854 100 0. * 

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

PEAK FLOW TIME M A X I M  AVERAGE FLW 
(CFS) (HR) 6- HR 24-HR 72-HR 9.90- HR 
13050. 4.20 (CFS) 3172. 1928. 1928. 1928. 

(INCHES) 1.847 1.852 1.852 1.852 
(AC-FT) 1573. 1577. 1577. 1577. 

CUMULATIVE AREA = 15.97SQHI 

HYDROGRAPH AT CO-5 
TRANSPOSITIOW AREA 30.0 SQ U l  

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

* 
DA HOW HRHN ORD FLW DA HON HRHN ORD FLOV DA MON HRHN ORD FLOW * DA UON HRHN ORD FLOU 

1 OCT 0900 1 0. 1OCT1130 26 53. 1 OCT 1400 51 4612. 1 OCT 1630 76 252. 
1 OCT 0906 2 0. 1OCT1136 27 57. 1 OCT 1406 52 3933. 1 OCT 1636 77 198. 
1 OCT 0912 3 0. 1OCT1142 28 61. * 1OCT1412 53 3375. * 1OCT1642 78 153. 
1 OCT 0918 4 0. 1 OCT 1148 29 79. 1 OCT 1418 54 2917. * 1 OCT 1648 79 116. 
1 OCT 0924 5 1. 1OCT1154 30 138. 1 OCT 1424 55 2539. 1 OCT 1654 80 87. 
1 OCT 0930 6 1 1 OCT 1200 31 292. • lOCT1430 56 2225. 1OCT1700 81 65. 
1 OCT 0936 7 2. 1OCT1206 32 599. lOCT1436 57 1965. 1OCT1706 82 49. 
1 OCT 0942 8 4. 1 OCT 1212 33 1107. 1 OCT 1442 58 1748. 1 OCT 1712 83 37. 
1 OCT 0948 9 5. 1 OCT 1218 34 1040. 1 OCT 1448 59 1566. 1 OCT 1718 84 27. 
1 OCT 0954 10 8. 1 OCT 1224 35 2811. * 1 OCT 1454 60 1412. + 1 OCT 1724 85 20. 
1OCTlOOO 11 10. 1OCT1230 36 4010. lOCT1500 61 1281. 1OCT1730 86 15. 
1 OCT 1006 12 13. 1OCT1236 37 5389. 1OCT1506 62 1168. * lOCT1736 87 11. 
1 OCT 1012 13 15. 1 OCT 1242 38 6891. 1 OCT 1512 63 1070. 1 OCT 1742 88 8. 
1 OCT 1018 14 18. 1 OCT 1248 39 8426. * 1 OCT 1518 64 983. lOCTl748 89 6. 
lOCT1024 15 21. 1 OCT 1254 40 9872. * 1 OCT 1524 65 905. 1 OCT 1754 90 5. 
1OCT1030 16 24. 1 OCT 1300 41 11069. * 1 OCT 1530 66 836. 1OCT1800 91 3. 
1OCT1036 17 28. 1 OCT 1306 42 11865. * 1 OCT 1536 67 m. * 1 0 ~ ~ 1 8 0 6  92 2. 
lOCT1042 18 30. 1 OCT 1312 43 12147. 1 OCT 1542 68 716. * 1 OCT 1812 93 2. 
1OCT1048 19 33. 1OCT1318 44 11887. 1OCT1548 69 663. * 1OCT1818 94 1. 
1 OCT 1054 20 36. 1OCT1324 45 11148. * 1OCT1554 70 610. * 1 OCT 1824 95 1. 

K T  1100 21 39. 1OCT1330 46 10065. lOCT1600 71 557. * 1 OCT 1830 96 0. 
CT 1106 22 41. 1 OCT 1336 47 8814. 1 OCT 1606 72 500. * 1OCT1836 97 0. 

I OCT 1112 23 44. 1 OCT 1342 48 7562. 1 OCT 1612 73 439. * 1 OCT 1842 98 0. 
1 OCT 1118 24 47. * 1 OCT 1348 49 6419. 1 OCT 1618 74 376. * 1 OCT 1848 99 0. 
1 OCT 1124 25 50. 1 OCT 1354 50 5435. 1 OCT 1624 75 312. * 1 OCT 1854 100 0. * 



PEAK FLOU TIME MAXIMUM AVERAGE FLOU 
(CFS) <HR) 6- HR 24 - HR 72- HR 9.90-HR 
12147. 4.20 (CFS) 2943. 1788. 1 788. 1788. 

(INCHES) 1.713 1.718 1 .?I8 1.718 
(AC-FT) 1459. 1463. 1463. 1463. 

CUMULATIVE AREA = 15.97 SQ M I  

HYDROGRAPH AT CO-5 
TRMSPOSITIOW AREA 40.0 SQ HI 

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

DA MON HRMN ORD FLW * DA HON HRHN ORD FLW DA MON HRMN ORD FLOU DA HON HRMN ORD F LOU * 
1 OCT 0900 1 0. lOCT1130 26 51. 1OCT1400 51 4368. 1OCT1630 76 238. 
1 OCT 0906 2 0. 1 0 ~ ~ 1 1 3 6  27 54. 1 0 ~ ~ 1 4 0 6  52 372s. I O C T I ~ M  n 187. 
1 OCT0912 3 0. 1OCT1142 28 59. * 1 OCT 1412 53 31%. 1 OCT 1642 78 144. 
1 OCT 0918 4 0. * 'lOCT1148 29 74. 1OCT1418 54 2761. 1OCT1648 79 109. 
1 OCT 0924 5 1. lOCT1154 30 125. * 1 OCT 1424 55 2403. * 1 OCT 1654 80 82. 
1 OCT 0930 6 1 1 OCT 1200 31 260. 1 OCT 1430 56 2106. 1 OCT 1700 81 62. 
1 OCT 0936 7 2. 1OCT1206 32 534. * lOCT1436 57 1860. lOCT1706 82 46. 
1 OCT 0942 8 4. 1 OCT 1212 33 992. * 1 OCT 1442 58 1654. 1 OCT 1712 83 34. 
1 OCT 0948 9 5. 1 OCT 1218 34 1659. * 1 OCT 1448 59 1481. 1 OCT 1718 84 26. 
1 OCT 0954 10 7. 1 OCT 1224 35 2552. 1 OCT 1454 60 1335. * 1 OCT 1724 85 19. 
lOCT1000 11 10. 1OCT1230 36 3665. lOCT1500 61 1211. 1OCT1730 86 14. 
1OCT1006 12 12. 1 OCT 1236 37 4955. 1 OCT 1506 62 1104. 1 OCT 1736 87 11. 
1 OCT 1012 13 15. 1 OCT 1242 38 6369. 1 OCT 1512 63 1011. 1 OCT 1742 88 8. 
1 OCT 1018 14 18. 1 OCT 1248 39 7823. 1 OCT 1518 64 929. 1 OCT 1748 89 6. 
1OCT1024 15 21. 1 OCT 1254 40 9205. * 1 OCT 1524 65 855. 1OCT1754 90 4. 
1 OCT 1030 16 23. lOCT1300 41 10360. * 1OCT1530 66 789. 1OCT1800 91 3. 
lOCTlO36 17 26. 1OCT1306 42 11142. lOCT1536 67 730. * 1OCT1806 92 2. 
1 OCT 1042 18 29. 1 OCT 1312 43 11437. 1 OCT 1542 68 676. 1 OCT 1812 93 2. 

:T 1048 19 32. 1 OCT 1318 44 11217. * 1 OCT 1548 69 625. 1OCT1818 94 1. 
:T 1054 20 34. 1 OCT 1324 45 10536. 1 OCT 1554 70 576. * 1OCT1824 95 1. 

1OCT1100 21 37. 1 OCT 1330 46 9522. 1 OCT 1600 71 525. 1 OCT 1830 96 0. 
1 0 ~ ~ 1 1 0 6  22 39. IOCTI~M 47 8344. I O C T I ~  n 471. 1 OCT 1836 97 0. 
1 OCT 1112 23 42. 1OCT1342 48 7161. 1OCTl612 73 414. 1 OCT 1842 98 0. 
1OCT1118 24 45. 1OCT1348 49 6080. lOCT1618 74 354. 1 OCT 1848 W 0. 
1OCT1124 25 48. 1 OCT 1354 50 5148. 1 OCT 1624 75 295. 1 OCT 1854 100 0. * * 

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

PEAK FLOU TIME MAXIMUM AVERAGE FLOU 
(CFS) (HR) 6-HR 24-HR 72-HR 9.90-HR 
11437. 4.20 (CFS) 2763. 1679. 1679. 1679. 

(INCHES) 1.609 1.613 1.613 1.613 
(AC-FT) 1370. 1374. 1374. 1374. 

CUMULATIVE AREA = 15.97SQMI 

INTERPOLATED HYDROGRAPH AT CO-5 

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

DA MON HRMN ORD FLOU DA WN HRMN ORD FLW DA HON HRW ORD FLOU DA HON HRMN ORD F LOU 

1 OCT 0900 1 0. * 1OCT1130 26 57. 1 OCT 1400 51 5073. 1 OCT 1630 76 279. 
1 OCT 0906 2 0. * lOCT1136 27 61. * 1 OCT 1406 52 4328. * 1 OCT 1636 77 220. 
1OCTWl2 3 0. * lOCT1142 28 68. 1 OCT 1412 53 3716. 1 OCT 1642 78 169. 
1OCTO918 4 0. lOCT1148 29 93. 1 OCT 1418 54 3212. 1 OCT 1648 79 129. 
1 OCT 0924 5 1. 1OCT1154 30 169. 1OCT1424 55 2796. * 1OCT1654 80 97. 

7 0 9 3 0  6 1. 1OCTl2OO 31 360. * 1 OCT 1430 56 2452. 1 OCT 1700 81 73. 
;T 0936 7 3. 1OCT1206 32 730. 1 OCT 1436 57 2166. * 1 OCT 1706 82 55. 

n OCT 0942 8 4. * 1 OCT 1212 33 1331. 1 OCT 1442 58 1928. 1 OCT 1712 83 41. 
1 OCT 0948 9 6. * 1 OCT 1218 34 2187. 1 OCT 1448 59 1728. * 1 OCT 1718 84 31. 
1 OCT 0954 10 8. * 1 OCT 1224 35 3305. 1 OCT 1454 60 1558. 1 OCT 1724 85 23. 
10CT1000 11 11. * 1 OCT 1230 36 4666. 1 OCT 1500 61 1414. 1 OCT 1730 86 17. 



1 OCT 1006 12 14. 1 OCT 1236 37 6215. 1 OCT 1506 62 1290. 1 OCT 1736 87 13. 
1 OCT 1012 13 17. 1 OCT 1242 38 7884. 1 OCT 1512 63 1182. 1 K T  1742 88 10. 
1 OCT 1018 14 20. 1 OCT 1248 39 9567. 1 OCT 1518 64 1066. 1 OCT 1748 89 7. 
1OCTlO24 15 23. lOCT1254 40 11133. 1OCTl524 65 1001. 1OCT1754 90 5. 
lOCT1030 16 26. 1 OCT 1300 41 12407. 1 OCT 1530 66 924. 1 OCT 1800 91 4. 
'OCTlO36 17 30. 1 OCT 1306 42 13229. 1 OCT 1536 67 856. 1WT1806 92 3. 

F T  1042 18 33. 1 OCT 1312 43 1x84. 1 OCT 1542 68 793. 1 OCT 1812 93 2. 
X T  1048 19 36. 1 OCT 1318 44 13151. 1 OCT 1548 69 734. 1OCT1818 94 1. 

1 OCT 1054 20 39. 1 OCT 1324 45 12302. 1 OCT 1554 70 676. 1 OCT 1824 95 1. 
lOCT11OO 21 42. 1 K T  1330 46 11088. 1 OCT 1600 71 617. 1 WT 1830 % 1. 
1 0 ~ ~ 1 1 0 6  22 44. 1 0 ~ ~ 1 3 3 6  47 9700. I O C T I ~ W  n 553. 1 OCT 1836 97 0. 
lOCTl112 23 47. * lOCT1342 48 8317. 1OCTl612 73 486. * lOCT1842 98 0. 
1 OCT 1118 24 50. 1 OCT 1348 49 7059. 1 OCT 1618 74 416. 1 OCT 1848 W 0. 
1 OCT 1124 25 54. 1 OCT 1354 50 5977. 1 OCT 1624 75 346. 1OCT1854 100 0. 

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

PEAK FLW TIME WICRlCl AVERAGE FLW 
(CFS) (HR) 6-HR 24- HR 72-HR 9.90-HR 
13486. 4.20 (CFS) 3284. 1996. 1996. 1996. 

(INCHES) 1.912 1.917 1.917 1.917 
(AC-FT) 1628. 1633. 1633. 1633. 



RUNOFF !%WARY 
F L W  I N  CUBIC FEET PER SECOWD 

TIME I N  HOURS, AREA I N  SQUARE MILES 

OPERATION STATION 

HYDROGRAPH AT XISUB 

ROUTED TO XROX2 

HYDROGRAPH AT X2SUB 

2 COMBINED AT XCO-1 

ROUTED TO XROX3 

HYDROGRAPH AT X3SUB 

2 COMBINED AT XCO-2 

HYDROGRAPH AT X4SUB 

2 COMBINED AT XCO-3 

HYDROGRAPH AT X5SUB 

2 COMBINED AT XCO-4 

HYDROGRAPH AT SUBC1 

ROUTED TO RO- 1 

HYDROGRAPH AT SUBC2 

HYDROGRAPH AT SUBC3 

HYDROGRAPH AT SUBC4 

ROUTED TO RO-2 

HYDROGRAPH AT SUBC5 

2 COMBINED AT CO-1 

ROUTED TO RO-3 

4 COMBINED AT CO-2 

ROUTED TO RO-4 

HYDROGRAPH AT SUBC7 

ROUTED TO RO-5 

HYDROGRAPH AT SUBC8 

2 COPIBINED AT CO-3 

3 COMBINED AT CO-4 

ROUTED TO RO-6 

HYDROGRAPH AT SUBC9 

2 COMBINED AT CO-5 

PEAK 
F L W  

TIME OF AVERAGE F L W  FOR IUXIMM PERIOO BASIN M A X I M  TIME OF 
PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE 

+' VAL END OF HEC-1 *** 
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Tabla 11. Equafionr for u f h a f h t  l-hr values In Arlwna wlfh nor l f lcd w m e r e r r  lor each 
equation 

Equation 

Mean of Standard 
Con. No. of computed error of 
coeff. stations stn. values estimatr 

. (inch8s) (inches) 

Ys - - 0.011 + 0.942[0(1)0(~/X~)] 0.95 86 0.72 0.085 
~ u - - E 5 _ S J W  WUI .90 85 1.96 290 

List of variables .A 

Ys rn 2-yr I h r  estimated value 
d ~ - S Y l W M . m a t e d _ v a i w  

x, - 2-yr ~ l r  value f r a n  preiipanfequenn maps 
XI - 2-yr 24-hr value from precipitatlon-frequency maps 
X, P 1Wyf  6-hr value from precipitation-frequency maps 
& P. 1Wyr 24-hr wlue from precipitation-frequency maps 

Procrdurrs for &nlIng 1-hr (60-mh) pmipitstion-tt. 
qucncy ?dues. Multiple-regression screening tahniquu were wed 
to develop quations for estimating I-hr values. F w o n  considered 
in the screening process were restricted to lhow that could be 
determined easily from the m a p  of this Atlas or h m  generally 
available topographic maps. 

n e  I I wcstcrn statu were separatd into sevcral geographic 
rcgions. The regions were chosen on the basis of mdcorological 
and climatological homogeneity and are generally combinations of 
river basins separated by prominent divides. Arizona is located 
wholly within a region h a t  exten& from h e  c ra t  of the Conti- 
ncntal Divide, the Sangre de Cristo Range, and the Sacramento 
Mountains in Colorado and New Mexico watwud to southwat- 
em California, the Virgin River Basin in Nevada, and the Wasatch 
divide in Utah. Equations to provide estimates for h e  I-hr dura- 
tion for 2- and 100-yr return periods are shown in table 11. Also 
listed arc the statistical parameten associated with each equation. 
In these equations, the variable [(x,)(X,/x~)] or [(x,)(x,/x,)] 
a n  be regarded as th$ f i r  value limes the slope of the line con- 
necting the 6- and 24-hr valuu for Ihc appropriate return pcriod. 

Erlimntu ot I-& prccipilalion-frcqucuq d u e s  for return 
periods between 2 and 100 p. Thc I-hr valucr for the 2- and 
100-yr return pcriods can be plotted on the nomogram of figure 6 
to obtain valuer for return pcriods grcntcr than 2 yn or Icu than 
100 yn. Draw a straipl~t line connecting the 2- and 100-yr vdues 
and m d  the dcsircd rcturn-period value from the nomogram. 

k t i m a t a  for 2- and 3-Lr (120- m d  180-mi111 prdpitatiob 
frcquenq d u o .  To obtain at imata of precipitation-frcqucny 
valua for 2 or 3 hn. plot thc 1- and b h r  d u e s  from thc Atlas 
on h e  appropriate nomogram of figure IS. Dnw a straight line 
connecting the 1- and 6-hr mlucs, and rcad b e  2- and 3-hr 
values from the nomogram. This nomogram is independent of 
return period. It was developed using data from b c  same regions 
Dsed to develop the l-hr equationr. 



Table 12. Adjmmcnf 
fro, 

The mathematical solution from the data used to develop 
figure I5 gives the following equations for estimating the 2- and 
3-hr valuu in Arizona; 

d l - h r  e -0341 l b h r )  +7A659,(1-hrr3 0) 
3-hr 0.569 (bhr) + 0.431 (I-hr) (4) 

,Estimates for 12-hr (720-min) prceipitmtiodrcquency m l u a  
To  obtain at im;l ta  for the 12-hr duration, plot ~ l u a  from the 
6 and 24-hr m a p  in figure 16. Read the 12-hr o t imata  at the 
intersection of the line connecting these poiou with the 12hr  
duration line of the nomogram. 

Estlmnta for ltsl than 1 hr. To  obtain at imatk for durations 
of Icu than 1 hr. apply the vrlua in table 12 to the 1-hr value for 
the return period of interest. 

Illustration of Use of Precipitation-Frequency 
Maps, Diagrams, and Equations 

To illustr~te the use of these maps, valua were read fmm 
figures 18 to 29 lor the point at 34'00' N. md 113*00' W. These 
values are shown in boldhce type in table 13. The valua read 
from the maps should be plotted on the return-period diagram of 
figure 6 because (I) not all poinu arc as easy to locate on a 
series of maps as arc latitude-longitude intersections. (2) there 
may be some slight registration dinercnca in printing, and (3) 
pr& interpolation between uolinet is difficult. This has bcen 
done for the 24-hr values in table 13 (fig. 17a) and a line of b a t  
fit has been drawn subjectively. On this nomogram, the 25-yr 

- return-period value appears somewhat off the line, so the value 
read from the maps is corrected (sr shown by the strikeout in -. .able 13); such corrcctul values are adopted in preference to h e  
~riginal readings. 

The 2- and 100-yr 1-hr values for the point were computed 
from tltc equations in tablc 11. Thc 2-yr I-lir value is atimatcd 
at 1.011 in. (2-yr 6- and 24-hr values lmnl table 13); the estimated 
100-yr 1-hr value is 2.52 in. (100-yr 6 and 24-hr values from 
table 13). By plotting these I-hr values on figure 6 and conncdng 
them with a straight line. one can obtain estimates for return 
periods of 5. 10. 25. and 50 yn. 

The 2- and 3-hr values can be estimated by using the mmct 
gram of figure IS or quations (3) and (4). The 1- and 6-hr values 
lor the desired return period are obtained as above. Plot these 
points on the nomogram of Byre 15 and connect them with r 
straight line. Read the estimates for 2 and 3 hn at the intersections 
of the connecting line and the 2- and 3-hr vertical l i i  An ex- 
ample is shown in figure 17b for the 2-yr return period. The 2-yr 
2-hr (1.17 in.) and 2-yr 3-hr (1.23 in.) v d u a  arc in italics in uble 
13. 

I5 - - Duration (min) - - 
14 Ratio to I:hr C 

C 
(Adopted from US. H 
1961.) 

Figtam 17. IIIur~rnrion of use of precipitation-frequcny diapmmr 
wing valuu from pr~ ip i fa r ion- f r tq l rc  maps and 
rclarionr. 
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FLOOD CONTROL DISTRICT of Maricopa County 

Interoffice Memorandum 

FROM: &$g &L 

/'- d 

A question had come up regarding vhich a r e a l  reduction curve should be used. 
NOAA in t h e i r  Technical Hernorandurn NUS HYDRO-40 e n t i t l e d  'Depth-Area Ratios in 
the  Semi-Arid Southwest United Sta tes '  has u t i l i z e d  the data  from the Walnut 
Gulch Experimental watershed t o  develop the  curves t o  be used f o r  the 
Southwest region of the United S ta tes .  The memo does not provide a regression 
equation f o r  the curves, but only a graph. Because of the  shape and the  sca le  
f o r  the  curves, it i s  d i f f i c u l t  t o  achieve accurate values f o r  the smaller 
watersheds. Therefore, Tom Hieb and I conducted independent determinations of 
the  values f o r  l e ss  than 100 square miles f o r  a uniform s e t  of r a t i o s  f o r  a 
storm with a duration of 24 hours. 

SUBJECT: >a p 4 h c h  

The r a t i o s  should be used fo r  any watershed g rea te r  than 1 0  square miles. The 
following a re  the values t o  be used f o r  a storm v i t h  a durat ion of 24 hours. 

B(FILE 

O DESTROY 

Sauare Mile Ratio 

I have not looked a t  valuer f o r  o ther  durations,  #?'there i s  a need t o  have 
these values, then we should determine a s e t  of uniform r a t i o s  f o r  tha t  
spec i f i c  duration t ha t  can be used. 
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3 Antho-Carrizo-Maripo Complex 

6 Anthony-Arizo Complex 

13 Caref ree-Beardsley Complex 

26 continental cobbly Clay Loam 

28 Continental-Ohaco Complex 

44 Ebon Very Gravelly Loam 

66 Greyeagle-Suncity Variant Complex 

72 Lehmans-Rock Outcrop Complex 

93 Nickel-Cave Complex I 
95 Ohaco Gravelly Loam 

96 Pinaleno-Tres Hermano Complex 
, 

110 Suncity-Cipriano Complex 

r(l Clay (Based on information from Soil Scientist at 

Tonto National Forest) - 

L E G E N D  - WATERSHED BOUNDARY 

- - - SUB-BASIN BOUNDARY 

@ SUB-BASIN IDENTIFICATION 

72 S.C.S SOIL MAP UNIT 
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APPENDIX G 

CLINE CREEK 

CALCULATIONS: 

SUB-BASIN LAG TIMES, 

ROUTING TRAVEL TIMES 
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Time of concent ra t ion  (TJ o r  travel t i m e  (Tt) 1 O F  12 

I 

Project FCD-Flood Plain Delineation By $--& Date 11/~0,/37 h~* 

Location LL[ i4 ti L R ~  d 1 - Checked ,@a' Dale ,I/,(%/@ 

\ ,  

Tc for Subarea Assumed Watershed Conditions 

T, for Routing Reach 

NOTES: Space for as many as two segments per flow type can be used for each worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

....... 2. Manning's roughness coeff., n (table 3- 1, TR-55) 

..... ................ 3. Flow length, L (total LS 300 ft) :, ft 

4. Two-yr 24-hr rainfall, P2 ............................. in 

5 .  Land slope, s ........................................ Wft 

'2 ' 
Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

.............. 8.  Hydraulic radius r (appx - avg. depth) Est. 

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. ft ...... 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ftlft 

11. Average veiocity, V (Figure 2 ) . . . ............. ft/s 

12. L ............... == Compute Tt hr 

Channel flow Segment ID 

. 13. Approximate flow rate, Q .......................... .ft3/sec 

14. Topwidth,T ................................... .... . ft 

15. Hydraulic radius, r = d = AJT ................... .Estimate ft 

16. Channel slope, s ..................................... Wft 

17. Manning's roughness coeff., n ........................ 
18. Average velocity, V (Figure 4 ) .................... f t l s  

3 
19 Flow length, L .......... ; ... ft .............. ........ 

20. Check r estimate: Q = V x T x r = -3 compare to line 13 

L -, 
21. TL -- Compute T, ................ hr 

3600 v 
22. Watershed or subarea i, or T, (add T, in  steps 6, 12 and 21) hr 

4 ' 
(Adapted from Workshest 3, SCS TR-55, Urban ~ ~ d r o l o g y  for Small W~tersheds) ": ,'- * *! I 



Time of concentration (T,) or travel t lme ( l t )  2 sT 12 A 

8 

FCD-Flood Plain Delineation I - I '  

Project By -,-(-3 Date f ! ! 13,."3: 
h -2  

Location : N !  CC : ..I 5~~ '+J i. - IZ. Checked@ Date 111/4/89 

T, for  Subarea Assumed Watershed Conditions 

T, for Routing Reach ?>' 
NOTES: Space for as many as t w o  segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of  f low segments. 

Sheet f low (Applicable t o  Tc only) . . Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

3. Flow length, L (total L5 300 ft) ....................... f t  

4. Two-yr 24-hr rainfall, P2 ............................. in 

........................................ 5. Land slope, s W f t  

Shallow concentrated f low Segment ID 

7. Manning's roughness coeff., n ........................ 

8. Hydraulic radius r (appx - avg. depth) Est. .............. 

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .: ft ........ 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

11. Average veiocity, V (Figure ) ................ Ws 

L ............... 12. T~ =- Compute Tt hr 
36M v 

Channel f low Segment ID 

. 13. Approximate f low rate, Q .......................... .ft3/sec 

14. Topwidth,T ........................................ ft 

15. Hydraulic radius, r = d = NT ................... .Estimate ft 

16. Channel slope, s ..................................... ftlft 

17. Manning's roughness coeff., n ........................ 
18. Average velocity, V (Figure 5 ) .................... Ws 

19 Flow length, L ...................................... ft 

. 20. Check r estimate: Q = V x T x r = compare to  line 13 

L 21. TL =- Compute Tt ................ hr 
3820 v 

22. Watershea or subarea i, or T, (add Tt in steps 6, 12 and 21) hr 

(Adapted f r ~ m  Worksheet 3. SCS TR-55, Urban Hydrology for Small Warersheds) 



Time of concentrat ion (T,) o r  travel  t ime  (Tt) 3 67 1 %  

I 

FCD-Flood Plaln Delineation 
I '  

Project By %/r3 Date i .  I ? , ,  f< 

Location C L I ,J e C~j-r.i C F;L I , P  J 2 -  Checked@ Date (\//4/3 7 

8 

T, for  Subarea ,kc.-- - i- Assumed Watershed Conditions 

Tt for Routing Reach 

NOTES: Space for as many as two  segments per f low type can be used for each worksheet. 

Include a map, schematic, or description o f  f low segments. 

Sheet f low (Applicable to  T, only) . . Segment ID 

.................. 1. Surface description (table 3-1, TR-55). 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

3. Flow length, L (total L 5 300 ft) ....................... ft 

4. Two-yr 24-hr rainfall, P2 ............................. in 

5. Land slope, s ........................................ Wft 

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n ........................ 

8. Hydraulic radius r (appx - avg. depth) Est. .............. 

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .: .... . . . .  ft 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ftlft 

................ , .  11. Averagevelocity, V (Figure ) ft/s 
1 

Compute Tt ............... hr 

Channel flow Segment ID 

I - 13. Approximate flow rate, Q .......................... .ft3/sec 

................... I 15. Hydraulic radius, r = d = NT .Estimate ft 

..................................... I ,  16. Channel slope, s ftlft 

i 17. Manning's roughness coeff., n .................... .... 
I 

1 .  ........... .... k 3 18. Average velocity, V (Figure ) .d.. fils 

. 20. Check r estimate: Q = V x T x r = compare to line 13 

L 21. T~ -- Compute Tt ................ hr 
3830 v 

22. Watershed or subarea Tc or Tt (add Tt in steps 6, 12 and 21) hr 

(Adapted from Worksheet 3. SCS TR-55, Urban Hydrology for Small W-isrsheds) = _. 50 



Time of concent ra t ion  (T,) or t ravel  t ime (Tt) IL 
8 

Project F C D - F I O O ~  Plain De l inea t ion  BY 5'- Date 1 I,/ 17/.3< 

/ I  Location ;.L, c3 /;P 2': ' b. 5 d X 2- B Checke @- Date )1/14/8~/ 

T, for  Subarea Assumed Watershed Conditions 

Tt for  Routing Reach i< 'L! 

NOTES: Space for as many as t w o  segments per  flow type can b e  used for  each worksheet. 

Include a map, schematic, or description of flow segments. 

Shee t  flow (Applicable t o  T, only) Segment ID 

1. Surface description (table 3-1, TR-55) .................. 
....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

3. Flow length, L (total LS 300 ft) ....................... ft  

4. Two-yr 24-hr rainfall, P2 ............................. in 

5. Land slope, s ........................................ Wft 

Shallow concentrared flow Segment ID 

7. Manning's roughness coeff., n .................... .... 

...... . 8. Hydraulic radius r (appx avg. depth)  Est. - r - - - - - -  

...... 9. Flow Length, L ............................ .> ft 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

11 .  Average veiocity, V (Figure ) ................ fUs 

L .... 12. T, =- Compute Tt 
36M V 

Channel flow 

........... hr 

Segment ID 

Approximate flow rate, Q .......................... .ft3/sec 

Top width, T ........................................ f t  

Hydraulic radius, r = d = AIT ................... .Estimate f t  

Channel slope, s ..................................... Wft 

........................ Manning's roughness coeff., n 

Average velocity, V (Figure 5 ) .................... Ws 

Flow length, L .......... : ........................... ft 

Check r estimate: Q = V x T x r = compare to  line 13 

Compute Tt ................ hr 

Watershed or subarea T, or T, (add TI in steps 6, 12 and 21) hr 
. . 

(Adaptea from LVor~sheet 3, SCS TR-55, Urban Hydrology for Small Watersheds) 



Time of concentration (T,) or travel time (Tt) -- z I 
I 

Project FCD-FIOO~ Plain Delineation Date l ( , /I  g/_p_ 
-+-. 

Location k L  - ,L 'L * , l  Y 3-,( ' Date 

T, for  Subarea s - )  - '.. Assumed Watershed Conditions 

Tt for Routing Reach 

NOTES: Space for as many as two  segments per f low type can be used for each worksheet. 

Include a map, schematic, or description o f  f low segments. 

Sheet f low (Applicable t o  Tc only) , . Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

3. Flow length, L (total L 5 300 ft) ....................... ft 

4. Two-yr 24-hr rainfall, P2 ............................. in 

5. Land slope, s ........................................ Wft 

Shallow concentrated f low Segment ID 

7. Manning's roughness coeff., n ........................ 

8. Hydraulic radius r (appx - avg. depth) Est. .............. 

9. Flow Length, L . . .......................... .: f t  ........ 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f-tfft 

................. 11. Average velocity, V (Figure 5 ) f-tfs 

Compute Tt ............... hr 

Channel flow Segment ID 

- 13. Approximate flow rate, Q .......................... .ft3/sec 

14. Top width, T ............................ ; ........... ft 

15. Hydraulic radius, r = d = AIT ................... .Estimate ft 

16. Channel slope, s ..................................... Wft 

17. Manning's roughness coeff., n ........................ 
9 ' 4  3 18. Average velocity, V (Figure ) .................... Ws 

19 Flow length, L .......... :. ...................... ., .. ft 

. 20. Check r estimate: Q = V x T x r = compare to  line 13 

L 21. TI -- Compute T, ................ hr 
3830 v 

22. Watershed or subarea Tc or T, (add T, in steps 6, 12 and 2 1) hr 

(Ad~p ted  from Worksheet 3. SCS TR-55, Urban Hydrology for Small Waiersheds) - . - _ , 3 g 
I -- 



Time of concent ra t ion  (T,) or t ravel  t i m e  ( T ~ )  j 
12. #3 

i I 

FCD-Flood Plain Delineation Date 1 [ / I  3 /a? 
64.i 

Project By 9 - C Q  

Location c C r d ~  Cqzt;t-~ BAS,& )( 3 -EJ c h e c k e @ 4  Date l!hf/89 

I T, for  Subarea Assumed Watershed Conditions 

T, for  Routing Reach X 3 
NOTES: Space for as many as two  segments per f low type can be used for each worksheet. 

I Include a map, schematic, or description of  f low segments. 

Sheet f low (Applicable t o  Tc only) , . Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

........................ 3. Flow length, L (total L 5  300 ft) ft 

............................. 4. Two-yr 24-hr rainfall, P2 in 

........................................ 5. Land slope, s Wft 

i Shallow concentrated f low Segment ID 

7. Manning's roughness coeff., n ........................ 
1 

.............. . \ i 8. Hydraulic radius r (appx avg. depth) Est. 

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : ft ........ 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

................ 11. Average velocity, V (Figure ) fr/s 

L ............... 12. T =- Compute T, hr 
t 36Mv 

Channel f low Segment ID 

.......................... Approximate f low rate, Q .ft3/sec 

Top width, T .................................... ... . ft 

................... Hydraulic radius, r = d = NT .Estimate ft 

Channel slope, s ..................................... Wft 

Manning's roughness coeff., n ........................ 
3 P" r ', ...................... Average velocity, V (Figure ) h l s  

........................... Flow length, L .......... : f t  

Check r estimate: Q = V x T x r = compare to  line 13 

L T = - Compute T, ................ hr 
3600 v 

Watershed or subarea T, or T, (add T, in steps 6, 12 and 21) hr 

(Adapted from ~ o r h s h e e t  3, SCS TR-55, Urban 

- 



Time of concentration (T,) or travel  t ime  (Tt) 7 S F  I "  A 

I 

Project FCD-Flood Plain Delineation BY %+-%d Date 1 1 /I "78; hf19 

~oca t i on  CLf IJL C R E ~  d. ?A<[ ,-1 k 4 - Checked @ Date j/,f/flf 

T, for Subarea Assumed Watershed Conditions 

T, for Routing Reach 

NOTES: Space for as many as two segments per flow type can be used for each worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to  T,only) . . " 'rnentl~ 
2i. * 

1. Surface description (table 3-1, TR-55) .................. q1.r;: 

2. Manning's roughness coeff., n (table 3-1, TR-55) ....... 

3. Flow length, L (total LS 300 ft) .....:.................. ft 

4. Two-yr 24-hr rainfall, P2 ............................. in . 
........................................ 5. Land slope, s 

0.8 
0.007 ( nL) 

6. TL = Compute Tt ............ c5 
Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n ...................... .. 

. 8. Hydraulic radius r (appx avg. depth) Est. .............. 

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .:.. ft .... 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fUft 

1 1. Average velocity, V (Figure ) ... f: :< .-i.. ..... fVs 

L ............... 12. T& a- Compute T, hr 
3 6 o v  

Channel flow Segment ID 

- 13. Approximate flow rate, Q .......................... .it3/sec 

14. Topwidth,T ........................................ ft 

15. Hydraulic radius, r = d = AtT ................... .Estimate ft 

16. Channel slope, s ..................................... Wft 

17. Manning's roughness coeff., n ........................ 
18. Average velocity, V (Figure ) ... .?. .f. 2. .  ....... ft/r 

19 Flow length, L .................................... .. ft 

20. Check r estimate: Q = V x T x r = compare to  line 13 

L 21. TL =- Compute T, ................ hr 
3833 v 

22. Watershea or subarea T; or T, (aad T, i n  steps 6, 12 and 21) hr 

(Adaprea from Worhsheer 3. SCS TR-55, Urban Hydrology for S~nall Wzrersheds) - .  - - - 3 , -- . .- 



- Time of concentration (T,) or travel t ime (Tt) I , 
I 

Project F C D - F I O O ~  P l a i n  D e l i n e a t i o n  By %'fl DateJ i /13/84 

/ 
~ o c a t i o n  'Lid& LRE-L-,: b n - ; ! ~  A -5  checke@@ ~ a i e  

Tc for Subarea Assumed Watershed Conditions 

T, for Routing Reach 

NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of  f low segments. 

Sheet f low (Applicable t o  Tconly) . . Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

........................ 3. Flow length, L (total LS 300 ft) ft 

............................. 4. Two-yr 24-hr rainfall, P2 i n  

........................................ 5. Land slope, s Wft 

Shallow concentrated flow Segment ID 

........................ 7. Manning's roughness coeff., n 

.............. 8. Hydraulic radius r (appx - avg. depth) Est. 

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :. ..... .  ft 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fUft 

11. Average velocity, V (Figure ) ................ fUs 

............... Compute T, 

Channel f low Segment ID 

.......................... - 13. Approximate flow rate, Q .ft3/sec 

................... 15. Hydraulic radius, r = d = AIT .Estimate ft 

16. Channel slope, s ..................................... Wft 

17. Manning's roughness coeff., n ........................ 
* ;  " -.. 
L 18. Average velocity, V (Figure ) ....... .f . -;-. ........ f t / s  

19 Flow leng~h, L ...................................... ft 

20. Check r estimate: Q = V x T x r = compare to  line 13 

L 21. TL =- Compute T, ................ hr 
36M v 

22. Watershed or subarea T, or T, (add T, i n  steps 6, 12 and 21) hr 

(Adap~ea from LVorhsnest 3. SCS TR-55, Urban Hydrology for Small nr;iersheds) I = , Z. 
I - , 



Time of concentration (T,) or travel time (Tt) 9 =r :--) + 

13 
I - -- 9 

+. 
Project A- , - - - - , , r .,I BY $.$q Date 11,/lz/33 

# 

Location -zF t . -.L - .- 7- ,&. : t \ * Checke @- Date j1,//6b~ 

. . 
T, for Subarea )j--; Assumed Watershed Conditions 

Tt for Routing Reach 

NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of f low segments. 

Sheet f low (Applicable t o  T, only) Segment ID 

................... 1. Surface description (table 3-1, TR-55) 

....... 2 .  Manning's roughness coeff., n (table 3-1, TR-55) 

........................ 3. Flow length, L (total L I  300 ft) ft 

............................. 4. Two-yr 24-hr rainfall, P2 i n  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Land slope, s W f t  

Shallow concentrated flow Segment ID 

. . . . . . . . . . . . . . . . . . . . . . . .  7. Manning's roughness coeff., n 

8. Hydraulic radius r (appx - avg. depth) Est. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Flow Length, L ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Watercourse slope, s Wft 

. . . . . . . . . . . . . . . .  11. Average veioc~ty, V (Figure )  US 

L . . . . . . . . . . . . . . .  12. T, =- Compute T, hr 
3600 v 

Channel f low Segment ID 

. . . . . . . . . . . . . . . . . . . . . . . . . .  13. Approximate flow rate, Q .ft3/sec 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14. Topwidth, T ft 

. . . . . . . . . . . . . . . . . . .  15. Hydraulic radius, r = d = AtT .Estimate ft 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f W f t  

. . . . . . . . . . . . . . . . . . . . . . . .  17. Manning's roughness coeff., n 

. . . . . . . . . . . . . . . . . . . .  18. Average velocity, V (Figure 'z ) fWs 

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f t  

20.  Check r estimate: Q = V x T x r = compare to  line 13 

L 21. TL =- Compute Tt . . . . . . . . . . . . . . . .  hr 
3830 v 

22.  Watershed or subarea Tc or T, (add T, i n  steps 6, 12 and 21) hr 

(Adapted from Worksheet 3. SCS TR-55, Urban Hydrology for Small Watersheds) 



Time of concentrat ion (T,) or t ravel  t i m e  (Tt) ,, 
1 

I. I / 
* - -  - &,:,- p,; t ,  kl! - , I R : - :  r e '  Project !" * 3 BY - 7 5 9  Date ,/!3,/h0 

Location ' . I , . ? . : - , I  i-) Checked@ Date /I,/ /&/a? 

T, for Subarea 
* rc- 

T, for Routing Reach i : .-- 
v 

Assumed Watershed Conditions 

NOTES: Space for as many as two  segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of f low segments. 

Sheet f low (Applicable t o  Tc only) Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

........................ 3. Flow length, L (total LS 300 ft) ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Two-yr 24-hr rainfall, P2 i n  

5. Land slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est .  . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Flow Length, L ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Watercourse slope, s Wf t  

. . . . . . . . . . . . . . . .  1 1 .  Average velocity, V (Figure ) Ws 

Compute T, . . . . . . .  

Channel f low Segment ID I . -- . I I 

15. Hydraulic radius, r = d = NT . . . . . . . . . . . . . . . . . . .  .Estimate ft 

13. Approximate flow rate, Q . . . . . . . . . . . . . . . . . . . . . . . . . .  .€t3/sec 

14. Topwidth, T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16. Channel slope, s 

2 3  2 

i > "  

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  18. Average velocity, V (Figure 2 ) Ws 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 Flow length, L 

20. Check r est~mate: Q = V x T x r = compare to  line 13 

L 21. TL -- Compute T, . . . . . . . . . . . . . . . .  hr 3.3 f-7 
3600 v I 1 

22. Watershed or subarea Tc or T, (add T, i n  steps 6, 12 and 21) hr I 0 . 3 5  I , 

h ~ t r - d ~ f c ' ~ & ~  (Adapted from LL'orksheet 3, SCS TR-55, Urban Hydrology for Small Watersheds) 



Time of concentration (TJ or travel t ime  (Tt) i 3T' 1s 
.% 

I -. - ,  
By i'(+-) Project Ti:>- 'F:t3x I / .  

< &! 4 ,J ./> / .*-IT L-  3,J 
Date ! ,' '7 < - 1  . - 

# -- 
/ r .  r 

Location --.. , t J 8  - L Lest 1 x 5 -b. Checke&& Date l1/lV8 '? 

- - 
P- -- . T, for Subarea . . Assumed Watershed Conditions 

T, for Routing Reach 

NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of  f low segments. 

Sheet f low (Applicable t o  Tc only) Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

2. Manning's roughness coeff., n (table 3-1, TR-55) ....... 

........................ 3. Flow length, L (total LS 300 f t )  f t  

. . ........................... 4. Two-yr 24-hr rainfall, P2 in  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Land slope, s W f t  

L 

Shallow concentrated flow Segment ID 

. . . . . . . . . . . . . . . . . . . . . . . .  7. Manning's roughness coeff., n 

. . . . . . . . . . . . . .  8. Hydraulic radius r (appx - avg. depth) Est .  

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Watercourse slope, s Wf t  

. . . . . . . . . . . . . . . .  11. Averagevelocity, V (Figure 5 ) f t /s 

L . . . . . . . . . . . . . . .  12. T~ =- Compute T, hr 
3m v 

Channel flow Segment ID 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . 13. Approximate flow rate, Q .ft3/sec 

14. Topwidth,T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . .  15. Hydraulic radius, r = d = NT .Estimate f t  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16. Channel slope, s fVft 

. . . . . . . . . . . . . . . . . . . . . . . .  17. Manning's roughness coeff., n , .- 2 
...... . . . . . . . . . .  18. Average velocity, V (Figure ) .3.. Ws 

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

20. Check r estimate: Q = V x T x r = compare to  line 13 

L 21. TL =- Compute Tt . . . . . . . . . . . . . . . .  hr 
3800 v 

22. Watershed or subarea Tc or T, (add T, i n  steps 6, 12 and 21)  hr 

(Adapted from LVorhsheet 3, SCS TR-55, Urban Hydrology for Small Watersheds) 
- - I +  5 2  



Time of concentration (T,) o r  travel t ime  (Tt) ,2 
\z a 

I *;c. ' I 
I Project 7 CD-  FLY^, PP/j,,t, J ,J-; l L , ~ - ~  -> 1 BY G-:B Date 1 :  ' 3 135 

/-" f' 
Location .,.-I F.,' :- d c t * . f .  'sL= ,,J ,YS Checked @ D a t e 1 ' / / g 9 ~  

. - 
T, for Subarea '<:.' :- , Assumed Watershed Conditions 

T, for Routing Reach 

NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of f low segments. 

Sheet f low (Applicable t o  Tc only) Segment ID 

. . . . . . . . . . . . . . . . . .  1. Surface description (table 3-1, TR-55) 

2. Manning's roughness coeff., n (table 3-1, TR-55) ....... 

........................ 3. Flow length. L (total L< 300 ft) f t  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Two-yr 24-hr rainfall, P2 in 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Land slope, s Wf? 

Shallow concentrated flow Segment ID 

. . . . . . . . . . . . . . . . . . . . . . . .  7. Manning's roughness coeff., n 

. . . . . . . . . . . . .  8. Hydraulic radius r (appx - avg. depth) Est. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Flow Length, L ft 

. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  10. Watercourse slope, s ! Wft 

. . . . . . . . . . . . . . . .  1 1 .  Average velocity, V (Figure ) ~ V S  

Channel f low 

. . . . . . . . . . . . . . .  Compute Tt hr 

Segment ID 

. . . . . . . . . . . . . . . . . . . . . . . . . .  13. Approximate flow rate, Q .ft3/sec 

14. Top width,T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . .  15. Hydraulic radius, r = d = AIT .Estimate ft 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

. . . . . . . . . . . . . . . . . . . . . . . .  17. Manning's roughness coeff., n 
4 . . . . . . . . . . . . . . . . . . . .  18. Average velocity, V (Figure - ) Ws 

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

20. Check r estimate: Q = V x T x r = compare to  line 13 

L 21. TI -- Compute T, . . . . . . . . . . . . . . . .  hr 
3600 v 

22.  Watershed or subarea Tc or T, (add T, in  steps 6, 12 and 21) hr 

(Adapted from Worksheet 3, SCS TR-55, Urban Hydrology for Small Watersheds) 



Time of concentration (T,) or travel time (Tt) c - 5- 
I . 

- L  r-, , I ... 
Project r ..- -- fhj -9 . ,, I .- (. 1 .  BY -;..', 3 Date r ' j ' - L i , i ,  ' " L  1 -.< ,. t '- 

4, 
,- I 

bR' 
Location - .  + '  L-. f:, t ; Checked@. Date I / /  /?@4 

Tc for  Subarea Assumed Watershed Conditions 

Tt for Routing Reach 

NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of  f low segments. 

Sheet f low (Applicable t o  Tc only) Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

3. Flow length, L (total L l  300 ft) ....................... ft 

4. Two-yr 24-hr rainfall, P2 ............................. in  

5. Land slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W f t  

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est. . . . . . . . . . . . . . .  

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wf? 

1 1. Average veiocity, V (Figure ) . . . . . . . . . . . . . . . .  fUs 

L 12. T ' = -  
3600 v 

Channel f low 

. . . . . . . . . . . . . . .  Compute Tt hr 

Segment ID 

. 13. Approximate flow rate, Q . . . . . . . . . . . . . . . . . . . . . . . . . .  .ft3/sec 

14. Top width, T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f t  

. . . . . . . . . . . . . . . . . . .  15. Hydraulic radius, r = d = AjT .Estimate ft 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fVft 

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

18. Average velocity, V (Figure ) . . . . . . . . . . . . . . . . . . . .  Ws 

19 Flow leng~h, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

20. Check r estimate: Q = V x T x r = compare to  line 13 

L 21. T = -  Compute Tt . . . . . . . . . . . . . . . .  hr 
36M v 

22 .  Watershea or subarea Tc or T, (acd T, i n  steps 6, 12 and 21) hr 

(Adapted from Worksheet 3, SCS TR-55, Urban Hydrology for Small Watersheds) - , -- . , !  , -- . - 



r ; z 5  Time of concentrat ion (T,) or travel t i m e  (Tt) -- .. 
* ,  

8 --. . L - - 4  

Project I &'.- - , , i t  L - B y + 3  Date ,' ' 

Location I -  r,,? .. Checke &* Date /!'//+/b? 

, ,' / ' 

T, for Subarea ,'\ -, - Assumed Watershed Conditions 

T, for Routing Reach 

NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of  f low segments. 

Sheet f low (Applicable t o  Tc only) Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

3. Flow length, L (total L 5 300 ft) ....................... f? 

............................. 4. Two-yr 24-hr rainfall, P2 in 

5. Land slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

L 

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est. . . . . . . . . . . . . . .  

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f t  

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

1 1 .  Average velocity, V (Figure ) . . . . . . . . . . . . . . . .  fVs 

L 12. T =- 
1 3 m v  

Channel f low 

Compute Tt . . . . . . . . . . . . . . .  hr 

Segment ID 

13. Approximate flow rate, Q . . . . . . . . . . . . . . . . . . . . . . . . . .  .ftYsec 

14. Topwidth,T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

15. Hydraulic radius, r = d = Ali . . . . . . . . . . . . . . . . . . .  .Estimate ft 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft/ft 

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

18. Average velocity, V (Figure ) .................... Ws 

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

20. Check r est~mate: Q = V x T x r = compare to  line 13 

L 
21. TL -- Compute T, . . . . . . . . . . . . . . . .  hr 

3 m  v 
22. Watershed or subarea Tc or Tt (add T, in  steps 6, 12 and 2 1) hr 

(Adapted from Worlcsheet 3, SCS TR-55, Urban Hydrology for Small Watersheds) 
7 : .-- .:~,;*.:LI 



Time of concentration (TJ or travel time (Tt) = .  
I . . .  -7 - 
Project - i + B y - '  Date .- -> 

Location Checke Date 11/14- 187 

T, for  Subarea Assumed Watershed Conditions 

T, for Routing Reach 

NOTES: Space for as many as two segments per flow type can be used for each worksheet. 

Include a map, schematic, or description of  f low segments. 

Sheet f low (Applicable to  T, only) Segment ID 

................ 1. Surface description (table 3-1, TR-55) . : 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

........................ 3. Flow length, L (total L 5 300 ft) ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Two-yr 24-hr rainfall, P2 in 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Land slope, s Wft 

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est. . . . . . . . . . . . . . .  

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Watercourse slope, s Wft 

. . . . . . . . . . . . . . . .  11. Average velocity, V (Figure 1 Ws 

L . . . . . . . . . . . . . . .  12. T =- Compute Tt hr 
1 360)v 

Channel flow Segment ID 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Approximate flow rate, Q .ft3/sec 

Top width, T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . .  Hydraulic radius, r = d = AIT .Estimate ft 

Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wf t  

Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  Average velocity, V (Figure ) Ws 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Flow length, L ft 

Check r estimate: Q = V x T x r = compare to  line 13 

L 
21. T, =- Compute Tt . . . . . . . . . . . . . . . .  hr 

3633 v 
22. Watershed or subarea T, or Tt (add Tt in  steps 6, 12 and 21) hr 

(Adapted from Worksheet 3, SCS TR-55, Urban Hydrology for Small Watersheds) - - 0+ 9 



Time of concentrat ion (TJ o r  travel  t ime  (Tt) .; 
5 I 1 

I . . .  Project . i W e  . .- .!, BY 0 ; .  . . Date ' 
- - 

Location Checked6@ - Date I ' /I ?/$ q 

T, for  Subarea ' 
- .  Assumed Watershed Conditions 

T, for Routing Reach 

NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of  f low segments. 

Sheet f low (Applicable t o  Tc only) Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

........................ 3. Flow length, L (total L r 300 ft) kt 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Two-yr 24-hr rainfall, P2 in  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Land slope, s Wft 

P t r ( b u h ~ 5 ~ -  
7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  8. Hydraulic radius r (appx - avg. depth) Est. 

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W f t  

1 1. Average velocity, V (Figure ) . . . . . . . . . . . . . . . .  ft/s 

L . . . . . . . . . . . . . . .  12. T =- Compute Tt hr 
3 m v  

Channel f low Segment ID 

. . . . . . . . . . . . . . . . . . . . . . . . . .  13. Approximate f low rate, Q .ft3/sec 

14. Topwidth,T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . .  15. Hydraulic radius, r = d = NT .Estimate ft 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fttft 

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

\ Ws 18. Average velocity, V (Figure . . . . . . . . . . . . . . . . . . . .  

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

20. Check r estimate: Q = V x T x r = compare to  line 13 

L 21. T, -- Compure T, . . . . . . . . . . . . . . . .  hr 
3600 v 

22. Watershea or subarea Tc or Tt (aad Tt in  steps 6, 12 and 21) hr 

(Ad~pted  from Worrsheet 3. S i S  TR-55, Urban Hydrology for Small Watsrsheds) - -, 3 ,  dP 
4 



Time of concentration (T,) or travel time (Tt) s . .  5 
I .. 0 - - / 3  
Project . , By - ,  , Date ' 

I I &  6' 
Location 1. . , . I , Checked@ Date I ( / I ~ / B C /  

.- - 
T, for Subarea Assumed Watershed Conditions 

T, for Routing Reach 

NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of f low segments. 

Sheet f low (Applicable t o  Tc only) Segment ID 

1. Surface description (table 3-1, TR-55) .................. 

2. Manning's roughness coeff., n (table 3-1, TR-55) ....... 

3. Flow length, L (total Ls 300 ft) ....................... ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Two-yr 24-hr rainfall, P2 in  

5. Land slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f t f f t  

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est .  . . . . . . . . . . . . . .  

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

1 1. Average velocity, V (Figure ) . . . . . . . . . . . . . . . .  Ws 

L 12. T~ =- Compute T, . . . . . . . . . . . . . . .  hr 
36M V 

Channel f low Segment ID 

13. Approximate flow rate, Q . . . . . . . . . . . . . . . . . . . . . . . . . .  .ft3/sec 

14. Topwidth,T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . .  15. Hydraulic radius, r = d = A/T .Estimate f t  

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

18. Average velocity, V (Figure ) . . . . . . . . . . . . . . . . . . . .  Ws 

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

20. Check r estimate: Q = V x T x r = compare to  line 13 

L 21. TL=- Compute T, . . . . . . . . . . . . . . . .  hr 
36M v 

22. Watershed or subarea Tc or Tt (add T, i n  steps 6, 12 and 21) hr 

(Adapted from Worksheet 3. SCS TR-55, Urban Hydrology for Small Watersheds) --. _ - -  - 2'. 6 6 



APPENDIX C 

CLINE CREEK 

HEC-1 

100-YEAR 24 HOUR STORM 



LINE 

HEC-1 INPUT PAGE 1 

I D  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 1 0  

FLOOO CONTROL DISTRICT OF KARICOPA CWNTY 

FILE: XB-24 

HYDROLOGY FOR: 100  YEAR 2 4  HOUR EVENT (SECONDARY SUB- BASINS ONLY) 
COMPUTES W T F L W  HYDROGRAPHS FOR S IX  MINOR TRIBUTARY 
DRAINAGE AREAS 

WRPOSE OF STUDY: DELINEATIW OF THE 100-YEAR FLOODPLAIN OF 
CLINE CREEK AND TRIBUTARIES - SKUNK CREEK 
TO THE TOWTO NATIONAL FOREST 

METHODS OF STUDY: HEC-1 DINENSIOWLESS SCS HYDROGRAPH 6 WIN. INTERVALS 
PRECIPITATIOW- SCS TYPE I 1  STORM BY 15  WIN. INCREMENTS 

-AREAL REDUCTIW BY "JDW DEPTH-AREA OPTIOW 
EXCESS PRECIPITATIOW- I N I T I A L  AND UNIFORM LOSS RATES 

& PERCENT IMPERVIOUS 
STREAU RCUTING - NOWE 
HYDROGRAPH COCIBINATIOWS - NONE 

WATERSHED NAME: CLINE CREEK (BASIN X I S  SUB-BASIN C - 6 )  

COWTRACT NUMBER: FCD 89-15  
I D  
I D  COHWTED BY: 
I D  
I T  6 01JAN89 0 
*D IAGRAn 
I0  5 
I N  15  
JD 4.80 .01 
PC .o .01 .02 
PC .14 .15 .17 
PC -31 .33 .35 
PC .53 .55 .58 
PC .87 .92 .97 
PC 3.53 3.64 3.72 
PC 4.11 4.14 4.17 
PC 4.38 4.41 4.43 
PC 4.57 4.59 4.60 
PC 4.72 4.73 4.75 
JD 4.56 1 0  
JD 4.42 2 0  
JD 4.32 3 0  
JD 4.27 4 0  

BAKER ENGINEERS 
CWP: Ik 

280  

KK SSBXlA 
KH RUMOFF FROM SEC-SUBBASIN X I - A  
BA 0.43 
LU 0.88 0.20 20.51 
UD 0.41 

DATE: 1 
cm: ,#q 1 2 - \ g q  



LINE 

HEC-1 INPUT PAGE 2 

KK SSBXU 
Kn RUNOFF FROU SEC.SUBBASIN X2-A 
BA 0.28 
LU 0.91 0.29 9.10 
m 0.50 

KK SSBX3A 
Kn RUNOFF FROn SEC.SUBBASIN X3-A 
BA 0.43 
LU 0.94 0.36 0.97 
U) 0.58 

SSBX4A 
RUNOFF FROU SEC.SUBBASIN X4-A 

0.16 
0.90 0.30 0.00 
0.40 

SSBX4B 
RUNOFF FROn SEC.SUBBASIN X4-B 

0.09 
0.86 0.23 0.00 
0.45 

KK SSBXSA 
KM RUNOFF FROU SEC.SUBBASIN X5-A 
BA 0.23 
LU 0.93 0.35 0.00 
UD 0.52 
zz 



SCHEMATIC DIAGRAM OF STREAM NETWORK 
I N W T  
LINE (V) R W T I N G  (--->) DIVERSION OR PUMP FLW 

)m (. ) CONNECTOR (<---) RETURN OF DIVERTED OR PIMPED FLW 

(***I RUNOFF ALSO COMPUTED AT T H I S  LOCATION 



FLOOO HYDROGRAPH PACKAGE HEC-1 (IBM XT 512K VERSION) -FEB 1,1985 
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616  **** 

FLOOD CONTROL DlSTRlCT OF MRICOPA COUNTY 

FILE: XB-24 

HYDROLOGY FOR: 100  YEAR 2 4  HOUR EVENT (SECOWDARY SUB- BASINS ONLY) 
CDnWTES OUTFLUJ HYDROGRAPHS FOR S IX  MINOR TRIBUTARY 
DRAINAGE AREAS 

WRPOSE OF STWY: DELINEATION OF THE 100-YEAR FLOQOPUIN OF 
CLINE CREEK AND TRIBUTARlES - SKUNK CREEK 
TO THE TONTO NATIONAL FOREST 

METHODS OF STLIOY: HEC-1 DIMENSIONLESS SCS HYDROGRAPH 6 MIN. INTERVALS 
PRECIPITATION- SCS TYPE 11 STORM BY 15 MIN. lNCREMENTS 

-AREAL REDUCTIa BY "JD* DEPTH-AREA OPTION 
EXCESS PRECIPITATION- I N I T I A L  AND UNIFORM LOSS RATES 

8 PERCENT IMPERVlaJS 
STREAM ROUTING - NONE 
HYDROGRAPH COHBlNATlONS - NONE 

WATERSHED NAME: CLINE CREEK (BASIN X I S  SUB-BASIN C-6) 

CONTRACT NUMBER: FCD 89-15  

COMPUTED BY: BAKER ENGINEERS DATE: 12/06/89 
CONP: CKD : 

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

HYDROGRAPH TIME DATA 
NMIN 6 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1JAN89 STARTING DATE 
ITIME 0000 STARTlNG TIME 

NO 280 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2JAN89 ENDING DATE 
NDTIME 0354 ENDING TIME 

COMPUTATION INTERVAL .10 HOURS 
TOTAL TIME BASE 27.90 HOURS 

ENGLISH UNITS 

INDEX STORM NO. 1 
STRM 4.80 PRECIPITATION DEPTH 
TRDA .01 TRANSPOSlTION DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo 
.01 .O1 
.oo .oo 
.oo .oo 
.01 .01 
.01 .01 
.O1 .01 
-01 .01 
.01 .O1 
.O1 -01  
.02 .02 
.04 .04 
.08 .08 
.03 .03 
.02 .02 
-01 .O1 
.O1 .01 
.O1 .01 



INDEX STORM NO. 2 
STRU 4.56 PRECIPITATION DEPTH 
TRDA 10.00 TRANSPOSITIN DRAINAGE AREA 

PRECIPITATIOW PATTERN 
.oo .oo 
.O1 .01 
.oo .oo 
.oo .oo 
.O1 .01 
.O1 .01 
.O1 .01 
.01 .01 
.01 -01 
.01 .01 
.02 .02 
.04 .04 
.08 .08 
.03 .03 

INDEX STORM NO. 3 
STRU 4.42 PRECIPITATION DEPTH 
TRDA 20.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATIOW PATTERN 
.oo -00 
.01 .01 
.oo .oo 

INDEX S T O W  NO. 4 
STRU 4.32 PRECIPITATION DEPTH 
TRDA 30.00 TRANSPOSITION DRAl NAGE AREA 

PRECIPITATION PATTERN 
.oo .oo .oo . 00 .oo 
.O1 .01 .01 .oo .oo 
.oo .oo .01 .01 .01 
.oo .oo .O1 .01 .01 



INDEX STORM NO. 5 
STRM 4.27 PRECIPITATION DEPTH 
TRDA 40.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo 
.O1 .O1 
-00 .oo 
.oo .oo 
.O1 .O1 
.01 .01 
.O1 .01 
.01 .01 
.O1 .O1 
.O1 .O1 
.02 .02 
.04 .04 
.08 .08 
.03 .03 
-02 .02 
.01 -01 
.O1 .O1 
.O1 .01 
.oo .oo 
.O1 -01 
.01 .O1 
.O1 .O1 
-00 .oo 
-00 .oo 



RUNOFF SUMURY 
FLOU I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SWARE MILES 

PEAK TIME OF AVERAGE F L W  FOR W I C U W  PERIOD 
OPERATION STATION FLUJ PEAK 6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT SSBXlA 708. 12.30 113. 31. 27. 

HYDROGRAPH AT SSBXU 390. 12.40 63. 17. 14. 

HYDROGRAPH AT SSBXJA 518. 12.40 84. 21. 18. 

HYDROGRAPH AT SSBX4A 254. 12.30 34. 8. 7. 

HYDROGRAPH AT SSBX4B 139. 12.30 21. 5. 4. 

HYDROGRAPH AT SSBX5A 301. 12.40 45. 11. 10. 

BASIN MAXIMUM T IMEOF 
AREA STAGE W STAGE 

*** NORMAL END OF HEC-1 *** 



HEC-1 INPUT PAGE 1 

L I N E  

FLOOD CONTROL DISTRICT OF UARlCOPA COUNTY 

FILE:  CC-24 

HYDROLOGY FOR: 1 0 0  YEAR 2 4  HUJR M N T  

PURPOSE OF STUDY: DELINEATION OF THE 100-YEAR FLOODPLAIN OF 
CLINE CREEK 

UETHOOS OF STUDY: HEC-1 DlUENSlOWLESS SCS HYDROGRAPH 6 MIN. INTERVALS 
PRECIPITATION- SCS TYPE I 1  STORU BY 1 5  MlN. INCREMENTS 

-AREAL REDUCTION BY "JO" DEPTH-AREA OPTION 
EXCESS PRECIPITATIOW- I N I T I A L  AND UNIFORM LOSS RATES 

& PERCENT IUPERVlOUS 
STREAM ROUTING- W S K I N W U  METHOD 

WATERSHED NAME: CLINE CREEK ( BASIN X I S  SUBBASIN C - 6  ) 

CONTRACT NUMBER: FCD 8 9 - 1 5  

I D  COUWTED BY: BAKER ENGINEERS 
I D  

KK XISUB 
Kn RUNOFF FROU SUBBASIN X I  
BA ' 0.60 
LU 0.88 0.21 15.95 
UD 0.44 

KK XROXZ 
Kn ROUTE X I  THRUOCH SUBBASIN X2 
RM 2 0.15 0.30 



HEC-1 I N W T  PAGE 2 

KK X2SUB 
Kn RUNOFF FROM SUBBASIN X2 
BA 0.43 
LU 0.90 0.29 5.78 
W 0.59 

KK X W - 1  
KM COMBINE RUNOFF FROM SUBBASINS X I  AND X2 
HC 2 

KK XROW 
Kn ROUTE X1 8 X2 THROUGH SUBBASINS X3 & X5 
RH 2 0.23 0.30 

KK MSUB 
Kn RUNOFF FROM SUBBASIN X3 
BA 0.56 
LU 0.93 0.35 0.76 
UD 0.69 

KK X W - 2  
KM COMBINE RUNOFF FROM SUBBASINS Xl,X2,AND X3 
HC 2 

KK X4SUB 
KM RUNOFF FROM SUBBASIN X4 
BA 0.28 
LU 0.89 0.28 0.00 
UD 0.48 

KK XCO-3 
KM COMBINE RUNOFF FROM SUBBAS1 NS X I  ,XZ,X3,AND X4 
HC 2 

KK X5SUB 
Kn RUNOFF FROM SUBBASIN X5 
BA 0.38 
LU 0.93 0.35 0.00 
UD 0.66 

KK XCO-4 
KJ4 COnBlNE RUNOFF FROM SUBBASINS X1 ,X2,X3,X4,ANO X5 
KJ4 BASIN X WTFLOU HYDROGRAPH = SUB C-6  RUNOFF HYDROGRAPH 
HC 2 

KK SUBCl 
Kn RUNOFF FROM SUBBASIN C-1 
BA 1.26 
LU .55 .01 0. 
W .36 



HEC-1 INPUT PAGE 3 

* L I N E  

KK RO-1 
KH ROUTE C-1 THROUGH C-2  
RM 6 .58 .3 

KK SUBC2 
KH RUNOFF FROn SUBBASIN C-2 
BA 2.15 
L U  .63 .09 0. 
W .76 

KK SUBC3 
KH RUNOFF FROM SUBBASIN C-3 
BA 1.25 
LU .61 .06 0. 
UD .50 

KK SUBC4 
134 RUNOFF FROM SOBBASIN C -4  
BA 2.55 
L U  .55 .01 0. 

- 5 0  

KK RO-2 
Kt4 ROUTE C-4 THROUGH C-5 
RM 3 .27 .3 

KK SUBC5 
Kn RUNOFF FROM SUBBASIN C-5 
BA 3.38 
L U  .56 .02 0. 
UD .57 

KK CO-1 
KM COMBINE RUNOFF FROM SUBBASINS C-4  AND C-5 
HC 2 

KK RO-3 
Kn ROUTE C-485 THROUGH C-3 
RM 3 .24 .3 

KK co-2 
KH COMBINE RUNOFF FROM SUBBASINS C-485 WITH C-1,283 
HC 4 

KK RO-4 
Kn ROUTE C-1,2,3,C,5 THRU C-9  UPST 
RN 3 .25 .3 

KK SUBC7 
KH RUNOFF FROn SUBBASIN C-7 
BA 1.18 
LU .87 .18 17.7 
Ub .54 



HEC-1 I N W T  PAGE 4 

LINE 

KK RO-5 
Kn ROUTE C - 7  THROUGH C-8 
RM 8 .77 .3 

KK SUBC8 
Kn RUNOFF FROM SUBBASIN C - 8  
BA 1.42 
LU .85 .18 8.8 
U) .64 

KK 03-3 
Kn COMBINE RUNOFF FROM SUBBASINS C-7  AND C - 8  
HC 2 

KK CO-4 
KH COMBINE RUNOFF FROM SUBBASINS C-1  THRU 5 ; C-6  AND C-788 
tic 3 

KK RO-6 
KH ROUTE C-1 THRU 8 THRUOGH C-9 DUN 
RM 2 .21 .3 

KK SUBW 
KH RUNOFF FROM SUBBASIN C-9 
BA .53 
LU .83 .24 3.9 
U) .48 

KK CO-5 
KM COMBINE RUNOFF FROM SUBBASINS C-1 THRU 8 AND C - 9  
KO 1 
HC 2 
ZZ 



SCHEMATIC DIAGRAM OF STREAM NETVORK 
l N P U l  

L I N E  ( V )  ROUTING ( - - - > I  DIVERSION OR PUMP FLOW 

(.) CONNECTOR (<---)  RETURN OF DIVERTED OR W n P E D  FLOU 

XCO-I............ 
v 
v 

XROX3 

SUBCl 
v 
v 

RO- 1 



(***I RUNOFF ALSO COMPUTED AT T H I S  LOCATION 



I **** 
FLOOD HYDROGRAPH PACKAGE HEC-1' ( IBM XT 5 1 2 K  VERSION) -FEB 1,1985 

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGlNEERING CENTER, 609 SECOND STREET, DAVIS, CA. 9 5 6 1 6  
**** 

FLOOD CONTROL DISTRICT OF HARICOPA COUNTY 

FILE:  CC-24 

HYDROLOGY FOR: 100 YEAR 2 4  HOUR EVENT 

PURPOSE OF STUDY: DELINEATIOW OF THE 100-YEAR FLOODPLAIN OF 
C L I N E  CREEK 

METHODS OF STWY: HEC-1 DIMENSIONLESS SCS HYDROGRAPH 6 HIM. INTERVALS 
PRECIPITATION- SCS TYPE I 1  STORM BY 1 5  MIN. INCREMENTS 

-AREAL REDUCTIO)( BY "JD" DEPTH-AREA OPTION 
EXCESS PRECIPITATION- I N I T I A L  AND UNIFORM LOSS RATES 

B PERCENT IMPERVIOUS 
STREAM ROUTING- HUSKINGUM METHOO 

WATERSHED NAME: CLINE CREEK ( BASIN X I S  SUBBASIN C - 6  ) 

CONTRACT NUMBER: FCD 8 9 - 1 5  

COMPUTED BY: BAKER ENGINEERS DATE:12/11/89 
COUP: CKD : 

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

HYDROGRAPH TIME DATA 
NU I N  6 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1JAN89 STARTING DATE 
I T I M E  0000 STARTING TIME 

NQ 2 8 0  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2JAN89 ENDING DATE 
NOTIME 0 3 5 4  ENDING TIME 

COHPUTATION INTERVAL .10 HOURS 
TOTAL TIME BASE 27.90 HOURS 

27 : JD INDEX STORM NO. 1 
STRM 4.80 PRECIPITATION DEPTH 
TRDA .01 TRANSPOSITION DRAINAGE AREA 

2 8  'PI PRECIPITATION PATTERN 
.oo .oo .oo 
.01 .01 .O1 
.oo .oo .O1 

I .oo .oo - 0 1  
.O1 .01 .01 
.O1 .O1 .01 
.01 .O1 .01 
.01 .01 .O1 
.01 .01 .O1 

/ .O1 .Ot .Of 



INDEX STORM NO. 2 
STRN 4.56 
TRDA 10.00 

PRECIPITATIOW PATTERN 
.oo .oo 
.01 .01 . 00 . 00 
.oo .oo 
.01 -01 
.01 -01 
.01 .O1 
.01 .01 
.O1 .01 
.01 .01 
-02 -02 
-04 .04 
.08 .08 
-03 .03 
.02 .02 
-01 .01 
.O1 .01 
.01 .O1 
.oo .oo 
.O1 .O1 
.O1 .01 
.01 .01 
.oo .oo 
.oo .oo 

INDEX STORM NO. 3 
STRM 4.42 
TRDA 20.00 

PRECIPITATION PATTERN 
.oo .oo 
.01 .01 
.oo . 00 
.oo .oo 
.01 .01 
.O1 .01 
.01 .01 
.01 .01 
.01 -01 
.01 .01 
-02 .02 
.04 .04 
.08 .08 
.03 .03 
.02 .02 
.O1 .01 
.01 .01 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 



INDEX STORM NO. 4 
STRW 4.32 
TRDA 30.00 

PRECIPITATION PATTERN 
.oo .oo 
.01 .O1 
.oo . 00 
.oo .oo 
.O1 .O1 
.O1 -01 
.O1 .O1 
.01 .O1 
.O1 .O1 

.O1 .O1 

.02 .02 

.04 .04 

.08 .08 

.03 .03 

.02 .02 

.01 .01 

.01 .O1 

.01 .01 

.oo . 00 

.O1 .01 

.O1 .01 

.O1 .01 

. 00 .oo 

.oo .oo 

INDEX srmn NO. 5 
STRW 4.27 
TRD A 40.00 

PRECIPITATION PATTERN 
.oo .oo 
.O1 .01 
-00 .oo 
-00 .oo 
.01 .01 
.01 .01 
.01 .O1 
.01 .O1 
.01 .01 
.01 .O1 
-02 .02 
-04 .04 
.08 .08 
.03 .03 
.02 .02 
-01 .01 
.01 .O1 
.01 .01 
.oo .oo 
.01 .01 
-01 .O1 
.O1 .O1 
-00 .oo 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 



158 !KO OUTPUT CONTROL VARIABLES 
l PRNT 1 PRINT COWTROL 
l PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

159 [HC HYOROGRAPH COMBINATION 

! l COHP 2 NUMBER OF HYDROGRAPHS TO COHBINE 

HYOROGRAPH AT CO-5 
TRANSPOSlTlW AREA .O SQ M I  

OA WON HRMN 

1 JAN 0000 
'AN 0006 
JAN 0012 

1 JAN 0018 
1 JAN 0024 
1 JAN 0030 
1 JAN 0036 
1 JAN 0042 
1 JAN 0048 
1 JAN 0054 
1 JAN 0100 
1 JAN 0106 
1 JAN 0112 
1 JAN 0118 
1 JAN 0124 
1 JAN 0130 
1 JAN 0136 
1 JAN 0142 
1 JAN 0148 
1 JAN 0154 
1 JAN 0200 
1 JAN 0206 
1 JAN 0212 
1 -JAN 0218 
1 JAN 0224 
1 JAN 0230 
1 JAN 0236 
1 JAN 0242 
1 JAN 0248 

IAN 0254 
, JAN 0300 
1 JAN 0306 

FLW * OA MON HRMN 

0. 1 JAN 0700 
0. * 1 JAN 0706 
0. l JAN0712 
0. 1 JAN 0718 
0. 1 JAN 0724 
0. 1 JAN 0730 
1. * 1 JAN 0736 
1. 1 JAN 0742 
2. 1 JAN 0748 
3. 1 JAN 0754 
4. 1JAN0800 
5. 1 JAN 0806 
6. * 1JAN0812 
7. * 1JAN0818 
9. 1 JAN 0824 

10. * 1JAN0830 
11. * 1JAN0836 
13. 1 JAN 0842 
14. 1 JAN 0848 
15. 1JAN0854 
15. * 1 JAN 0900 
16. * 1 JAN 0906 
17. 1 JAN 0912 
17. * 1 JAN 0918 
17. 1JAN0924 
17. 1JAN0930 
17. * 1 JAN 0936 
17. * 1 JAN 0942 
17. 1 JAN 0948 
17. * 1 JAN 0954 
17. * 1JANlOOO 
17. * 1 JAN 1006 
17. * 1 JAN 1012 
17. 1 JAN 1018 

ORD 

71 
n 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 

FLW * OA MON HRMN 

25. 1 JAN 1400 
25. 1 JAN 1406 
26. 1 JAN 1412 
26. 1 JAN 1418 
27. 1JAN1424 
28. 1 JAN 1430 
28. 1JAN1436 
28. 1 JAN 1442 
29. 1JAN1448 
29. 1JAN1454 
29. 1 JAN 1500 
29. 1JAN1506 
29. 1 JAN 1512 
30. 1 JAN 1518 
30. * l J A N l 5 2 4  
32. * 1 JAN 1530 
37. 1 JAN 1536 
47. 1 JAN 1542 
66. 1JAN1548 
95. 1 JAN 1554 

137. 1JAN1600 
189. 1JAN1606 
248. 1JAN1612 
311. 1 JAN 1618 
374. 1 JAN 1624 
435. 1 JAN 1630 
491. * 1 JAN 1636 
542. 1JAN1642 
587. * 1 JAN 1648 
625. * 1 JAN 1654 
657. * 1 JAN 1700 
685. * 1JAN1706 
711. 1JAN1712 
737. 1JAN1718 

FLOW 

6437. 
5493. 
4719. 
4082. 
3557. 
3121. 
2756. 
2448. 
2186. 
1965. 
Im. 
1617. 
1481. 
1363. 
1262. 
1174. 
1098. 
1033. 
975. 
922. 
873. 
828. 
787. 
751. 
721. 
696. 
677. 
662. 
651. 
642. 
635. 
628. 
620. 
611. 

* DA HON HRMN OR0 FLOW 
* 

1 JAN2100 211 295. 
* 1 JAN 2106 212 283. 

1 JAN 2112 213 273. 
* 1 JAN 2118 214 264. 

1 JAN 2124 215 257. 
* 1 JAN 2130 216 251. 

1 JAN 2136 217 247. 
* 1 JAN 2142 218 244. 
* 1 JAN 2148 219 242. 

1 JAN 2154 220 240. 
1 JAN 2200 221 239. 

* 1 JAN 2206 222 238. 
1 JAN 2212 223 237. 
1 JAN 2218 224 237. 

* 1 JAN 2224 225 236. 
1 JAN 2230 226 235. 

* 1 JAN 2236 227 234. 
* 1 JAN 2242 228 233. 

1 JAN 2248 229 230. 
1 JAN 2254 230 226. 

* 1 JAN 2300 231 222. 
* 1 JAN 2306 232 217. 
* 1 JAN 2312 233 212. 
* 1 JAN2318 234 208. 
* 1 JAN 2324 235 207. 
* 1 JAN 2330 236 209. 

1 JAN 2336 237 212. 
* 1 JAN 2342 238 217. 
* 1 JAN 2348 239 221. 
* 1 JAN 2354 240 224. 

2 JAN 0000 241 227. 
* 2 JAN 0006 242 229. 
* 2 JAN 0012 243 230. 

2JAN0018 244 231. 



1 JAN 0324 35 
1 JAN 0330 36 
1 JAN 0336 37 
1 JAN 0342 38 
1 JAN 0348 39 

I.N 0354 40 
AN 0400 41 

1 JAN 0406 42 
1 JAN 0412 43 
1 JAN0418 44 
1 JAN 0424 45 
1 JAN 0430 46 
1 JAN 0436 47 
i JAN 0442 48 
1 JAN 0448 49 

1 JAN 0454 50 :; : :: 
1 JAN 0512 53 

JAN 0518 54 
1 JAN 0524 55 
1 JAN 0530 56 
i JAN 0536 57 
1 JAN 0542 58 
i JAN 0548 59 
1 JAN 0554 60 
1 JAN 0600 61 
1 JAN 0606 62 
1 JAN 0612 63 
1 JAN 0618 64 
1 JAN 0624 65 
1 JAW 0630 66 
1 JAN 0636 67 

'AN 0642 68 
JAN 0648 69 

1 JAN 0654 70 

17. 1 JAN 1024 105 765. 
17. * 1 JAN 1030 106 795. 
18. 1JAN1036 107 829. 
18. 1JAN1042 108 866. 
18. lJAN1048 109 906. 
18. * 1 JAN 1054 110 948. 
18. 1 JAN 1100 111 993. 
18. * 1 JAN 1106 112 1043. 
18. 1 JAN 1112 113 1100. 
18. 1 JAN 1118 114 1169. 
19. * 1 JAN 1124 115 1253. 
19. 1 JAN 1130 116 1357. 
19. * 1 JAN 1136 117 1489. 
19. 1 JAN 1142 118 1660. 
20. 1 JAN 1148 119 1900. 
20. * 1JAN1154 120 2248. 
21. 1 JAN 1200 121 2759. 
21. * 1 JAN 1206 122 3487. 
22. 1JANl212 123 4464. 
22. 1 JAN 1218 124 5690. 
23. 1JANl224 125 7168. 
23. * 1 JAN 1230 126 8876. 

23. * 1 JAN 1236 127 10731. 
24. 1 JAN 1242 128 12629. 
24. * 1JAN1248 129 14444. 
24. * 1 JAN 1254 130 16032. 
24. * 1 JAN 1300 131 17216. 
24. 1 JAN 1306 132 17838. 
24. * 1 JAN 1312 133 17796. 
23. 1 JAN 1318 134 17091. 
23. 1 JAN 1324 135 15823. 
23. 1 JAN 1330 136 14168. 
23. 1 JAN 1336 137 12348. 
23. * 1 JAN 1342 138 10567. 
24. 1 JAN 1348 139 8961. 
24. 1 JAN 1354 140 7584. 

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

1 JAN 1724 175 598. 2 JAN 0024 245 230. 
1JAN173O 176 583. 2 JAN 0030 246 228. 
I JAN 1736 177 565. 2 JAN 0036 247 224. 
1 JAN 1742 178 544. 2 JAN 0042 248 218. 
1 JAN1748 179 524. 2 JAN 0048 249 208. 
1 JAN1754 180 504. 2 JAN 0054 250 195. 

* 1 JAN 1800 181 488. 2 JAN 0100 251 179. 
1 JAN 1806 182 476. * 2 JAN 0106 252 160. 

* 1 JAN1812 183 469. 2JAN0112 253 139. 
* 1 JAN 1818 184 466. 2JAN0118 254 118. 

1 JAN1824 185 466. 2 JAN 0124 255 97. 
1 JAN 1830 186 467. * 2 JAN 0130 256 78. 
1 JAN1836 187 466. * 2 JAN 0136 257 61. 
1 JAN 1842 188 463. 2 JAN 0142 258 47. 
1JAN1848 189 455. * 2 JAN 0148 259 35. 
1 JAN1854 190 444. 2 JAN 0154 260 26. 
1 JAN 1900 191 428. * 2 JAN 0200 261 20. 

* 1 JAN1906 192 408. 2 JAN 0206 262 15. 
* 1 JAN 1912 193 385. * 2 JAN 0212 263 11. 

1 JAN 1918 194 363. 2 JAN 0218 264 8. 
1 JAN1924 195 343. 2 JAN 0224 265 6. 

* 1 JAN 1930 196 329. 2 JAN 0230 266 4. 

1 JAN1936 197 321. 2 JAN 0236 267 3. 
1 JAN1942 198 319. * 2 JAN 0242 268 2. 
1 JAN1948 199 320. * 2 JAN 0248 269 2. 

* 1 JAN 1954 200 324. 2 JAN 0254 270 1. 
1 JAN 2000 201 328. * 2 JAN 0300 271 1. 
1 JAN 2006 202 331. * 2 JAN 0306 272 1. 
1 JAN 2012 203 334. 2JAN0312 273 0. 
1 JAN 2018 204 336. 2JAN0318 274 0. 
1 JAN 2024 205 336. 2 JAN 0324 275 0. 
1 JAN 2030 206 334. 2 JAN 0330 276 0. 
1 JAN 2036 207 331. * 2 JAN 0336 277 0. 
1 JAN 2042 208 325. 2 JAN 0342 278 0. 
1 JAN 2048 209 317. 2 JAN 0348 279 0. 

* 1 JAN 2054 210 307. 2 JAN 0354 280 0. 
* 

PEAK FLOW T I M E  M X I ~  AVERAGE FLW 
(CFS) (HR) 6- HR 24-HR 72-HR 27.90-HR 
17838. 13.10 (CFS) 4962. 1407. 1211. 1211. 

( INCHES) 2.889 3.277 3.279 3.279 
(AC-FT) 2460. 2791. 2792. 2792. 

HYDROGRAPH AT CO-5 
TRANSPOSITION AREA 10.0 SQ M I  

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

DA MOM HRMN ORD FLW DAMONHRMN ORD FLOW DA MOM HRMN ORD FLW DA MON HRMN ORD FLW 
* * * 

1 JAN 0000 1 0. 1 JAN 0700 71 23. * 1 JAN 1400 141 6077. 1 JAN 2100 211 276. 
1 JAN 0006 2 0. 1 JAN 0706 72 24. * 1 JAN 1406 142 5182. 1 JAN 2106 212 265. 
1 JAN 0012 3 0. * 1JAN0712 73 25. * 1JAN1412 143 4448. 1JAN2112 213 255. 
1JAN0018 4 0. 1 JAN 0718 74 25. * 1 JAN 1418 144 3845. 1 JAN 2118 214 246. 

JAN 0024 5 0. * 1JAN0724 75 26. * 1JAN1424 145 3348. 1JAN2124 215 240. 
JAN 0030 6 0. 1 JAN 0730 76 26. * 1 JAN 1430 146 2935. * 1 JAN 2130 216 234. 
i JAN 0036 7 1. * 1 JAN 0736 77 27. * 1 JAN 1436 147 2590. * 1 JAN 2136 217 230. 

I JAN 0042 8 1. 1 JAN 0742 78 27. * 1 JAN 1442 148 2299. 1 JAN 2142 218 227. 
JAN 0048 9 2. 1 JAN 0748 79 27. 1 JAW 1448 149 2052. * 1 JAN 2148 219 225. 



i JAN 0054 
1 JAN 0100 
1 JAN 0106 
1 JAN 0112 
' ''U 0118 

r 0124 
I -AN 0130 
1 JAN 0136 
1 JAN 0142 

1 JAN 0148 
JAN 0154 

1 JAN 0200 
1 JAN 0206 
1 JAN 0212 
1 JAN 0218 
1 JAN 0224 
1 JAN 0230 

1 JAN 0236 
JAN 0242 

1 JAN 0248 
JAN 0254 

1 ::: :;:: 
1 JAN 0312 

1 JAN 0318 
JAN 0324 

1 JAN 0330 
1 JAN 0336 
1 JAN 0342 
1 JAN 0348 
1 JAN 0354 
1 JAN 0400 

'4N 0406 
V 0412 

. JAN 0418 
1 JAN 0424 
1 JAN 0430 
1 JAN 0436 
1 JAN 0442 
1 JAN 0448 
1 JAN 0454 
1 JAN 0500 
1 JAN 0506 
1 JAN 0512 
1 JAN 0518 
1 JAN 0524 
1 JAN 0530 
1 JAN 0536 
1 JAN 0542 
1 JAN 0548 
1 JAN 0554 
1 JAN 0600 
1 JAN 0606 
1 JAN 0612 
1 JAN 0618 
1 JAN 0624 
1 JAN 0630 
1 JAN 0636 
1 JAN 0642 
1 JAN 0648 
- IAN 0654 

1 JAN 0754 
1 JAN 0800 
1 JAN 0806 
lJAWOBl2 
1 JAN0818 
1 JAN 0824 
1 JAN 0830 
1 JAN 0836 
1 JAN 0842 
1 JAN 0848 
1 JAN 0854 
1 JAN OPOO 
1 JAN 0906 
1 JAW 0912 
lJAN0918 
1 JAN 0924 
1 JAN 0930 
1 JAN 0936 

* 1 JAN 0942 
1 JAN 0948 
1JAN0956 

* lJAN1000 
1 JAN 1006 

* 1 JAN 1012 
1 JAN 1018 

* 1 JAN 1024 
1 JAN 1030 
1 JAN 1036 
lJAN1042 
1 JAN 1048 
1 JAN 1054 
lJAN11OO 
1 JAN 1106 
1 J A N l l l 2  
1JAN1118 
1 JAN 1124 
1 JAN1130 
1JAN1136 
1 JAN 1142 
1 JAN 1148 
1JAN1154 
1 JAN 1200 
1 JAN 1206 
1JAN1212 
1 JAN 1218 

* 1JW1224 
1 JAN 1230 
1JAN1236 
1 JAN 1242 
1 JAN 1248 

* lJAN1256 
1 JAN 1300 

* 1 JAN 1306 
1 JAN 1312 
1 JAN 1318 
1 JAN 1324 

' 1 JAN 1330 
1JAN1336 
1 JAN 1342 
1JAN1348 

* 1 JAN 1354 

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

27. 1 JAN 1454 150 
28. 1 JAN 1500 151 
28. lJAN1506 152 
28. 1 JAW 1512 153 
28. 1 JAN 1518 154 
28. 1 JAN 1524 155 
28. * 1 JAN 1530 156 
29. * 1 JAN1536 157 
29. 1JAN1542 158 
32. * 1 JAN1548 159 
37. 1 JAN 1554 160 
48. 1 JAN1600 161 
69. 1 JAN1606 162 

102. * 1 JAN 1612 163 
150. 1 JAN 1618 164 
210. * 1 JAN1624 165 
278. * 1 JAN 1630 166 
349. * 1 JAN 1636 167 
417. * 1 JAN 1642 168 
477. * 1 JAN 1648 169 
528. * 1 JAN 1654 170 
570. * 1 JAN 1700 171 
606. * 1 JAN 1706 172 
639. 1 JAN1712 173 
669. 1 JAN 1718 174 
700. * 1JAN1724 175 
732. 1 JAN 1730 176 
765. 1 JAN 1736 1?7 
801. * 1 JAN1742 178 
840. * 1 JAN 1748 179 
879. * lJAN1754 180 
921. 1 JAN 1800 181 
967. 1 JAN1806 182 

1019. * 1 JAN 1812 183 
1083. 1 JAN 1818 184 
1162. * 1 JAN1824 185 
1258. 1 JAN1830 186 
1380. * 1 JAN 1836 187 
1540. 1JAN1842 188 
1767. 1 JAN 1848 189 
2095. 1 JAN 1854 190 
2579. 1 JAN 1900 191 
3269. 1 JAN 1906 192 
4196. * 1 JAN 1912 193 
5360. 1 JAN1918 194 
6763. 1 JAN 1924 1% 
8385. 1 JAN 1930 196 

10147. 1 JAN 1936 197 
11950. * 1 JAN 1942 198 
13674. 1 JAN 1948 199 
15182. * 1 JAN 1954 200 
16306. 1 JAN 2000 201 
16897. 1 JAN 2006 202 
16858. * 1 JAN2012 203 
16188. * 1 JAN 2018 204 
14983. * 1 JAN 2024 205 
13412. 1 JAN 2030 206 
11685. * 1 JAN 2036 207 
9995. * 1 JAN 2042 208 
8471. * 1 JAN 2048 209 
7165. * 1 JAN 2054 210 

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

WICWn AVERAGE FLW 
6-HR 24-HR 72-HR 27.90-HR 

1 JAN 2154 220 
1 JAN 2200 221 

* 1 JAN 2206 222 
* 1 JAN 2212 223 

1 JAN 2218 224 
* 1 JAN 2224 225 

1 JAN 2230 226 
1 JAN 2236 227 
1 JAN 2242 228 
1 JAN 2248 229 
1 JAN 2254 230 

* 1 JAN 2300 231 
* 1 JAN 2306 232 

1 JAN 2312 233 
1 JAN 2318 234 

* 1 JAN 2324 235 
1 JAN 2330 236 

* 1 JAN 2336 237 
* 1 JAN 2342 238 

1 JAN 2348 239 
1 JAN 2354 240 

* 2 JAN 0000 241 
* 2 JAN 0006 242 
* 2 JAN 0012 243 

2JAN0018 244 
2 JAN 0024 245 
2 JAN 0030 246 

* 2 JAN 0036 247 
2 JAN 0042 248 
2 JAN 0048 249 
2 JAN 0054 250 
2 JAN 0100 251 
2 JAN 0106 252 
2JAN0112 253 
2 JAN 0118 254 

* 2 JAN 0124 255 
2 JAN 0130 256 
2 JAN 0136 257 
2 JAN 0142 258 
2 JAN 0148 259 
2 JAN 0154 260 
2 JAN 0200 261 
2 JAN 0206 262 

* 2 JAN 0212 263 
2 JAN 0218 264 
2 JAN 0224 265 
2 JAN 0230 266 
2 JAN 0236 267 

* 2 JAN 0242 268 
2 JAN 0248 269 

* 2 JAN 0254 270 
2 JAN 0300 271 
2 JAN 0306 272 
2 JAN 0312 273 
2 JAN 0318 274 
2 JAN 0324 275 

* 2 JAN 0330 276 
2 JAN 0336 277 
2 JAN 0342 278 

* 2 JAN 0348 279 
2 JAN 0354 280 

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



16897. 13.10 (CFS) 4682. 1321. 1137. 1137. 
(INCHES) 2.726 3.075 3.077 3.0?7 

1 (AC-FT) 2321. 2619. 2621. 2621. 

CUMULATIVE AREA = 15.97 SP M I  

HYDROGRAPH AT CO-5 
TRANSPOSITION AREA 20.0 SQ HI 

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

I * 
DI( MON HRMN OR0 FLW DA MON HRMN ORD FLOU * DA MON HRMN ORD FLOU DA MON HRHN OR0 FLOV 

I * 
1 JAN 0700 
1 JAN 0706 

* 1 JAN 0712 
1JAN0718 
1 JAN 0724 
1 JAN 0730 

1 JAN 0736 
* 1 JAN 0742 

1 JAN 0748 
1 JAN 0754 
1 JAN 0800 
1 JAN 0806 
1 JAN 0812 
l JAN0818  
1 JAN 0824 

* 1 JAN 0830 
1 JAN 0836 

* 1 JAN 0842 
* 1 JAN 0848 
* 1 JAN 0854 
* 1 JAN 0000 

1 JAN 0906 
1JAN0912 
1JAN0918 
1 JAN 0924 

* 1 JAN 0930 
* 1 JAN 0936 
* 1 JAN 0942 
* 1 JAN 0948 
* 1 JAN 0954 
* 1 JAN 1000 

l JAN1006  
* 1 JAN 1012 

1 JAN 1018 
1 JAN 1024 
1 JAN 1030 
1 JAN 1036 
1 JAN 1042 
1 JAN 1048 
1 JAN 1054 
1JAN11OO 

* 1JAN1106 
* 1 JAN 1112 

1 JAN 1118 
1JAN1124 

* 1 JAN1130 
1 JAN 1136 

* 1 JAN1142 
1 JAN1148 
1JAN1154 

4 JAN 0000 1 JAN 1400 
* 1 JAN 1406 
* 1 JAN 1412 

1 JAN 1418 
1 JAN 1424 

* 1 JAN 1430 

1 JAN 1436 
1 JAN 1442 

* 1JAN1448 
1 JAN 1454 
1 JAN 1500 
1 JAN 1506 

* 1 JAN 1512 
1 JAN 1518 

* 1 JAN 1524 
* 1 JAN 1530 

1JAN1536 
* 1 JAN 1542 
* 1JAN1548 

1 JAN 1554 
* 1 JAN 1600 

l JAN1606 
1 JAN 1612 
1 JAN 1618 
1 JAN 1624 

* 1 JAN 1630 
l JAN1636 

* 1 JAN 1642 
* 1 JAN 1648 
* 1 JAN 1654 
* 1JAN1700 
* 1 JAN 1706 
* 1JAN1712 
* lJAN1718 

1JAN1724 
1 JAN 1730 
1JAN1736 
1 JAN 1742 
1 JAN 1748 

* 1 JAN 17'54 
* 1 JAN 1800 
* 1JAN1806 
* 1JAN1812 

1 JAN 1818 
* 1 JAN 1824 

1 JAN 1830 
1 J A N l B M  
1JAN1842 
1 JAN 1848 

* 1JAN1854 

' 
' 
' 
' 

5868. 
5001. 
4290. 
3707. 
3226. 
2827. 

2493. 
221 1. 
1973. 
im. 
1601. 
1455. 
1332. 
1225. 
1133. 
1054. 
986. 
927. 
874. 
827. 
783. 
742. 
704. 
671. 
644. 
621. 
604. 
590. 
580. 
572. 
565. 
559. 
552. 
544. 
533. 
520. 
503. 
485. 
467. 
449. 
434. 
423. 
417. 
415. 
415. 
415. 
415. 
412. 
406. 
396. 

JAN 0006 
JAN 0012 
JAN 0018 
JAN 0024 

1 JAN 2100 211 264. 
1 JAN 2106 212 254. 
1 JAN 2112 213 244. 

* 1 JAN 2118 214 236. 
* 1JAN2124 215' 229. 
* 1 JAN 2130 216 224. 

* 1 JAN 2136 217 221. 
1 JAN 2142 218 218. 

* 1 JAN 2148 219 216. 
1 JAN 2154 220 214. 

* 1 JAN 2200 221 213. 
1 JAN 2206 222 212. 
1 JAN 2212 223 211. 
1 JAN 2218 224 211. 
1 JAN 2224 225 210. 
1 JAN 2230 226 210. 
1 JAN 2236 227 209. 

* 1 JAN 2242 228 208. 
* 1 JAN 2248 229 205. 

1 JAN 2254 230 202. 
1 JAN 2300 231 198. 

* 1 JAN 2306 232 193. 
1 JAN 2312 233 188. 

* 1 JAN 2318 234 185. 
1 JAN 2324 235 184. 
1 JAN 2330 236 186. 

* 1 JAN 2336 237 189. 
* 1 JAN 2342 238 193. 
* 1 JAN 2348 239 196. 
* 1 JAN 2354 240 200. 

2 JAN 0000 241 202. 
* 2 JAN 0006 242 204. 

2 JAN 0012 243 205. 
* 2 JAN 0018 244 206. 

2 JAN 0024 245 205. 
* 2 JAN 0030 246 204. 
* 2 JAN 0036 247 200. 

2 JAN 0042 248 194. 
2 JAN 0048 249 186. 
2 JAN 0054 250 174. 

* 2JANOlOO 251 159. 
2 JAN 0106 252 142. 

* 2 JAN 0112 253 124. 
* 2 JAN 0118 254 105. 

2 JAN 0124 255 87. 
* 2 JAN 0130 256 70. 

2 JAN 0136 257 54. 
* 2 JAN 0142 258 42. 
* 2 JAN 0148 259 31. 

2 JAN 0154 260 23. 

1 JAN 0030 

JAN 00% : ;:: ::: 
1 JAN 0054 
i JAN 0100 
1 JAN 0106 
1 JAN 0112 
1 JAN 0118 
1 JAN 0124 
1 JAN 0130 
1 JAN 0136 

AN 0142 
IAN 0148 

1 JAN 0154 
1 JAN 0200 
1 JAN 0206 
1 JAN 0212 
1 JAN 0218 
1 JAN 0224 
1 JAN 0230 
1 JAN 0236 
1 JAN 0242 
1 JAN 0248 
1 JAN 0254 
1 JAN 0300 
1 JAN 0306 
1 JAN 0312 
1 JAN 0318 
d JAN 0324 
1 JAN 0330 
1 JAN 0336 
1 JAN 0342 
1 JAN 0348 
1 JAN 0354 
1 JAN 0400 
1 JAN 0406 
4 JAN 0412 
1 JAN 0418 
1 JAN 0424 

IAN 0430 
JAN 0436 
JAN 0442 
JAN 0448 
JAN 0454 



1 JAN 0500 51 19. 1 JAN 1200 121 2475. 1 JAN 1900 191 382. 2 JAN 0200 261 17. 
1 JAN 0506 52 20. 1JANl206 122 3142. . lJAN1906 192 364. 2 JAN 0206 262 13. 
1 JAN 0512 53 20. 1 JAN 1212 123 4040. 1 JAN 1912 193 344. 2JANOZl2 263 10. 
1 JAN 0518 54 20. 1 JAN 1218 124 5168. 1 JAN 1918 194 323. * 2 JAN 0218 264 7. 
1 JAN 0524 55 21. * lJANl224 125 6527. 1JAN1924 1% 306. * 2 JAN 0224 265 5. 

N 0530 56 21. * 1JANlUO 126 8099. 1JAN1930 196 293. * 2 JAN 0230 266 4. 

+N 0536 57 22. * I J A N l a b  127 9806. lJAN1936 197 286. 2 JAN 0236 267 3. 
1 JAN 0542 58 22. * 1 JAN 1242 128 11553. 1 JAN 1942 198 283. * 2 JAN 0242 268 2. 
1 JAN 0548 59 22. * 1JAN1248 129 13224. 1 JAN1948 199 285. * 2 JAN 0248 269 2. 
1 JAN 0554 60 22. * 1 JAN 1254 130 14686. 1 JAN 1954 200 288. 2 JAN 0254 270 1. 
1 JAN 0600 61 22. * 1 JAN 1300 131 15776. 1 JAN 2000 201 292. * 2 JAN 0300 271 1. 
1 JAN 0606 62 22. * 1 JAN 1306 132 16349. 1 JAN 2006 202 295. * 2 JAN 0306 272 1. 

:: ::: "t 22. 1JAN1312 133 16310. 1JAN2Ol2 203 298. 2 JAN 0312 273 0. 
22. * 1 JAN 1318 134 15662. 1 JAN 2018 204 300. * 2 JAN 0318 274 0. 

JAN 0624 65 21. 1JAN1324 135 14494. 1JAN2024 205 300. * 2 JAN 0324 275 0. 

i JAN 0630 66 21. 1 JAN 1330 136 12972. 1 JAN 2030 206 299. 2 JAN 0330 276 0. 
JAN 0636 67 21. * 1JAN1336 137 11298. lJAN2036 207 296. 2 JAN 0336 277 0. 
JAN 0642 68 22. 1 JAN 1342 138 9661. 1 JAN 2042 208 291. * 2 JAN 0342 278 0. 

::: g: ; 22. 1 JAN 1348 139 8185. 1 JAN 2048 209 284. 2 JAN 0348 279 0. 
22. * 1 JAN 1354 140 6921. * 1 JAN 2054 210 275. * 2 JAN 0354 280 0. 

* 
a*** ***********t*******tt***tt****tt*********tt*tt******tt****t********t****~+.**tt***+.****ttt**t****t************t*~*t**********tt* 

i 
PEAK FLOV TIME MAXIHUH AVERAGE FLW 

(CFS) (HR) 6-HR 24- HR 72-HR 27.90-HR 
16349. 13.10 (CFS) 4518. 1270. 1093. 1093. 

(INCHES) 2.630 2.958 2.960 2.960 
(AC-FT) 2240. 2520. 2521. 2521. 

I 

WLATIVE AREA = 15.97% M I  I 

HYDROGRAPH AT CO-5 
TRANSPOSITION AREA 30.0 SQ M I  

DA MON HRMN 

1 JAN 0000 
1 JAN 0006 
1 JAN 0012 
1 JAN 0018 
1 JAN 0024 
1 JAN 0030 
1 JAN 0036 
1 JAN 0042 
1 JAN 0048 
1 JAN 0054 
i JAN 0100 
1 JAN 0106 
1 JAN 0112 
1 JAN 0118 
1 JAN 0124 
1 JAN 0130 
1 JAN 0136 
1 JAN 0142 
1 JAN 0148 
1 JAN 0154 

IAN 0200 
JAN 0206 

i JAN 0212 
JAN 0218 

1 JAN 0224 

ORD 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

FLOU DA MON HRMN 

0. 1 JAN 0700 
0. 1 JAN 0706 
0. 1JAN0712 
0. * 1 JAN 0718 
0. 1 JAN 0724 
0. 1 JAN 0730 
1. * 1 JAN 0736 
1. * 1 JAN 0742 
2. * 1JAN0748 
3. 1 JAN 0754 
3. 1 JAN 0800 
4. 1JAN0806 
6. * 1 JAN 0812 
7. * 1 JAN 0818 
8. 1 JAN 0824 
9. 1 JAN 0830 

10. * 1JAN0836 
11. 1 J A N W 2  
12. * 1 J A N W 8  
13. * 1 JAN 0854 
14. 1JANWOO 
15. 1JANOW6 
15. 1 JAN 0912 
15. 1 JAN 0918 
16. 1 JAN 0924 

ORD 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 

FLW DA MOW HRMN 
* 

22. 1 JAN 1400 
23. 1JAN1406 
23. 1 JAN 1412 
24. 1 JAN 1418 
24. 1 JAN 1424 
25. 1 JAN 1430 
25. 1JAN1436 
26. * 1 JAN 1442 
26. * 1 JAN 1448 
26. 1 JAN 1454 
26. 1JANl500 
26. 1JAN1506 
26. 1 JAN 1512 
27. 1 JAN 1518 
27. 1 JAN 1524 
27. 1JAN1530 
27. 1 JAN 1536 
27. 1 JAN 1542 
28. 1JAN1548 
29. 1 JAN 1554 
30. 1JAN1600 
34. * 1 JAN 1606 
42. 1JAN1612 
58. 1JAN1618 
86. 1 JAN 1624 

ORD 

141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
1 64 
165 

DA MON HRMN ORD 
* 

1 JAN2100 211 
1 JAN2106 212 
1 JAN 2112 213 
1 JAN 2118 214 

* 1 JAN 2124 215 
* 1 JAN 2130 216 
* 1 JAN 2136 217 
* 1 JAN 2142 218 
* 1 JAN 2148 219 

1 JAN 2154 220 
1 JAN 2200 221 
1 JAN 2206 222 

* 1 JAN 2212 223 
* 1 JAN 2218 224 
* 1 JAN 2224 225 

1 JAN 2230 226 
1 JAN 2236 227 
1 JAN 2242 228 
1 JAN 2248 229 
1 JAN 2254 230 

* 1 JAN 2300 231 
1 JAN 2306 232 
1 JAN 2312 233 

* 1 JAN 2318 234 
1 JAN 2324 235 

FLW 

256. 
246. 
236. 
228. 
222. 
217. 
214. 
211. 
209. 
207. 
206. 
205. 
205. 
204. 
204. 
203. 
202. 
201. 
199. 
196. 
192. 
187. 
182. 
179. 
178. 



JAN 0230 
1 JAN 0236 
1 JAN 0242 
1 JAN 0248 
' '4N 0254 

1 0300 
, ,AN 0306 
1 JAN 0312 
1 JAN 0318 
1 JAN 0324 
1 JAN 0330 i JAN 0336 
1 JAN 0 x 2  
1 JAN 0348 

i JAN 0354 
JAN 0400 
JAN 0406 

1 JAN 0412 
1 JAN 0418 
1 JAN 0424 
1 JAN 0430 
1 JAN 0436 
1 JAN 0442 
1 JAN 0448 
I JAN 0454 
1 JAN 0500 
1 JAN 0506 
1 JAN 0512 
1 JAN 0518 
1 JAN 0524 
1 JAN 0530 
1 JAN 0536 

IAN 0542 
IN 0548 

. JAN 0554 
1 JAN 0600 
1 JAN 0606 
1 JAN 0612 
1 JAN 0618 
1 JAN 0624 
1 JAN 0630 
1 JAN 0636 
1 JAN 0662 
1 JAN 0648 
1 JAN 0654 

16. 1 JAN 0930 
16. 1JAN0936 
16. 1JAN0942 
16. * 1 JAN 0948 
16. lJAN0954 
16. 1 JAN 1000 
16. 1 JAN 1006 
16. * 1 JAN 1012 
16. 1 JAN 1018 
16. 1JAN1024 
16. 1JAN1030 
16. * 1 JAN 1036 
16. 1 JAN 1042 
16. * 1JAN1048 
16. 1 JAN 1054 
16. 1 JAN 1100 
16. * lJAN1106 
17. 1JANl112 
17. * 1 JAN 1118 
17. 1 JAN 1124 
17. 1 JAN 1130 
17. * 1JAN1136 
18. 1 JAN 1142 
18. * 1 JAN 1148 
18. * 1 JAN 1154 
19. lJAN1200 
19. * 1 JAN 1206 
20. 1JAN1212 
20. * 1JANl218 
20. 1 JAN 1224 
21. 1 JAN 1230 
21. * 1 JAN1236 
21. * 1 JAN 1242 
21. * 1 JAN1248 
22. * 1 JAN 1254 
21. * 1 JAN 1300 
21. 1 JAN 1306 
21. 1 JAN 1312 
21. * 1 JAN 1318 
21. 1 JAN 1324 
21. * 1 JAN 1330 
21. * 1 JAN1336 
21. * 1 JAN1342 
21. * 1 JAN 1348 
22. * 1 JAN 1354 

* 1 JAN1630 166 
1 JAN 1636 167 
1 JAN 1642 168 
1 JAN1648 169 
1 JAW 1654 170 
1 J A N l M O  171 
1 JAN 1706 172 

* 1 JAN 1712 173 
1 JAN1718 174 

* 1 JAN 1724 175 
* 1 JAN1730 176 

1 JAN1736 177 
1 JAN1742 178 
1 JAN1748 179 
1 JAN 1754 180 
1 JAN 1800 181 
1 JAN 1806 182 
1 JAN 1812 183 
1 JAN 1818 184 

* 1 JAN1824 185 
* lJAN1830 186 

1 JAN 1836 187 
1 JAN 1842 188 

* 1 JAN1848 189 
* 1 JAN 1854 190 

1 JAN 1900 191 
* 1 JAN1906 192 
* 1 JAN 1912 193 
* 1 JAN 1918 194 

1 JAN1924 195 
* 1 JAN 1930 196 
* 1 JAN 1936 197 
* 1 JAN 1942 198 
* 1 JAN1948 199 
* 1 JAN 1954 200 

1 JAN 2000 201 
* 1 JAN 2006 202 
* 1 JAN 2012 203 

1 JAN 2018 204 
1 JAN 2024 205 
1 JAN 2030 206 

* 1 JAN 2036 207 
1 JAN 2042 208 

* 1 JAN 2048 209 
1 JAW 2054 210 

* 

602. 1 JAN 2330 
585. 1 JAN 2336 
571. 1 JAN 2342 
561. 1 JAN 2348 
553. 1 JAN 2354 
547. 2 JAN 0000 
541. 2 JAN 0006 
534. 2 JAN 0012 
526. 2 JAN 0018 
516. 2 JAN 0024 
503. 2 JAN 0030 
487. 2 JAN 0036 
470. 2 JAN 0042 
452. 2 JAN 0048 
435. 2 JAN 0054 
420. 2 JAN 0100 
410. 2 JAN 0106 
404. 2JAN0112 
401. * 2 JAN 01 18 
401. 2 JAN 0124 
402. 2JAN0130 
401. 2 JAN 0136 
398. 2 JAN 0142 
393. 2 JAN 0148 
383. 2JAN0154 
370. 2 JAN 0200 
352. 2 JAN 0206 
333. 2JAN0212 
313. 2 JAN 0218 
296. 2 JAN 0224 
283. 2 JAN 0230 
276. 2 JAN 0236 
274. 2 JAN 0242 
276. 2 JAN 0248 
279. 2 JAN 0254 
283. 2 JAN 0300 
286. 2 JAN 0306 
289. 2 JAN 0312 
290. 2JAN0318 
291. 2 JAN 0324 
290. 2 JAN 0330 
287. 2 JAN 0336 
282. 2 JAN 0342 
275. 2 JAN 0348 
266. 2 JAN 0354 

PEAK FLOW TIME MAXIHUM AVERAGE FLW 
(CFS) (HR) 6-HR 24-HR 72-HR 27.90-HR 
15957. 13.10 (CFS) 4401. 1234. 1062. 1062. 

(INCHES) 2.562 2.875 2.876 2.876 
(AC-FT) 2182. 2448. 2450. 2450. 

CUMULATIVE AREA = 15.97 SQ M I  

HYDROGRAPH AT CO-5 
TRANSPOSITION AREA 40.0 SP M I  

I 
DA MOM HRHN ORD FLW * DA MOM HRMN ORD FLW DA nolr HRMN OR0 FLOU DA HON HRMN ORD FLOU 

I * 



* 1 JAN 0700 
1 JAN 0706 
1 JAN 0712 

* 1 JAN 0718 
* 1 JAN 0724 

1 JAN 0730 
1 JAN 0736 
1 JAN 0742 
1 JAN 0748 
1 JAN 0754 
1 JAN 0800 

* 1 JAN 0806 
1 JAN 0812 
1 JAN 0818 

* 1 JAN 0824 
1 JAN 0830 

* 1 JAN 0836 
1 JAN 0842 
1 JAN 0848 
1 JAN 0854 

* 1 JAN 0900 
* 1 JAN 0906 
* 1JAN0912 
* lJAN0918 

1 JAN 0924 
1 JAN 0930 

* 1 JAN 0936 
1 JAN 0942 
1 JAN 0948 

* 1 JAN 0954 
* 1 JAN 1000 

1 JAN 1006 
* 1 JAN 1012 

1 JAN 1018 
* 1 JAN 1024 

1 JAN 1030 
1 JAN 1036 
1JAN1042 

* 1 JAN 1048 
* 1 JAN 1054 

1JAN11OO 
lJAN1106 
1 JAN 1112 
1 JAN 1118 
1JAN1124 
1 JAN 1130 
1 JAN1136 

* 1JAN1142 
1JAN1148 
1 JAN 1154 
1 JAN 1200 

* 1 JAN 1206 
1 JAN 1212 
1 JAN 1218 

* 1 JAN 1224 
* 1 JAN 1230 

1JAN1236 
* 1 JAN 1242 

1 JAN 1248 
* 1 JAN 1254 

1 JAN 1300 
* 1 JAN 1306 
* 1 JAN 1312 
* 1 JAN 1318 
* 1 JAN 1324 
* 1 JAN 1330 

1 JAN 0000 1 
1 JAN 0006 2 
1JANOOl2 3 
1 JAN 0018 4 
1 IAN 0024 5 

1 0030 6 
AN 0036 7 

1 JAN 0042 8 
1 JAN 0048 9 

1 JAN 1400 
* 1 JAN 1406 
* 1 JAN 1412 
* 1 JAN 1418 
* 1 JAN 1424 

1 JAN 1430 
1 JAN 1436 
1 JAN 1442 

* lJAN1448 
* 1 JAN 1454 

1JAN1500 
1 JAN 1506 
1 JAN 1512 
1 JAN 1518 
1 JAN 1524 
1 JAN 1530 
1JAN1536 

* 1 JAN 1542 
lJAN1548 

* 1JAN1554 
lJAN1600 

* 1 JAN 1606 
* 1 JAN 1612 

1JAN1618 
1 JAN 1624 
1 JAN 1630 

* 1JAN1636 
* 1 JAN 1642 

1JAN1648 
* 1 JAN 1654 

1 JAN 1700 
1 JAN 1706 
1 JAN 1712 
1JAN1718 
1 JAN 1724 
lJAN1730 
1JAN17M 

* 1 JAN 1742 
1 JAN 1748 

* 1 JAN 1754 
* 1 JAN 1800 

1JAN1806 
1JAN1812 

* 1 JAN 1818 
1 JAN 1824 

* 1 JAN 1830 
* 1JAN1836 

1 JAN 1842 
1 JAN 1848 
1 JAN 1854 
1 JAN 1900 

* 1JAN1906 
* l JAN l912  

1 JAN 1918 
* 1 JAN 1924 
* 1 JAN 1930 

1JAN1936 
* 1 JAN 1942 

lJAN1948 
* 1 JAN 1954 

1 JAN 2000 
1 JAN 2006 

* lJAN2012 
1 JAN 2018 
1 JAN 2024 

* 1 JAN 2030 

' 

' 
' 
' 

1 JAN2100 211 
* 1 JAN 2106 212 
* , 1 JAN 2112 213 
* 1 JAN 2118 214 

1 JAN 2124 215 
1 JAN 2130 216 
1 JAN 2136 217 
1 JAN 2142 218 

* 1 JAN 2148 219 
* 1 JAN 2154 220 

1 JAN 2200 221 
* 1 JAN 2206 222 

1 JAN 2212 223 
* 1 JAN2218 224 

1 JAN 2224 225 
1 JAN 2230 226 

* 1 JAN 2236 227 
* 1 JAN 2242 228 
* 1 JAN 2248 229 
* 1 JAN 2254 230 
* 1 JAN 2300 231 
* 1 JAN 2306 232 
* 1 JAN 2312 233 
* 1 JAN2318 234 
* 1 JAN 2324 235 
* 1 JAN 2330 236 

1 JAN 2336 237 
* 1 JAN 2342 238 

1 JAN 2348 239 
1 JAN 2354 240 
2 JAN 0000 241 
2 JAN 0006 242 
2 JAN 0012 243 
2 JAN 0018 244 
2 JAN 0024 245 

* 2 JAN 0030 246 
2 JAN 0036 247 
2 JAN 0042 248 

* 2 JAN 0048 249 
* 2 JAN 0054 250 

2 JAN 0100 251 
* 2 JAN 0106 252 

2JAN0112 253 
2 JAN 0118 254 

* 2 JAN 0124 255 
2 JAN 0130 256 
2JAN0136 257 
2JAN0142 258 

* 2JAN0148 259 
* 2 JAN 0154 260 

2 JAN 0200 261 
2 JAN 0206 262 

* 2JAN0212 263 
2JAN0218 264 
2 JAN 0224 265 
2 JAN 0230 266 

* 2 JAN 0236 267 
* 2 JAN 0242 268 

2 JAN 0248 269 
2 JAN 0254 270 

* 2 JAN 0300 271 
* 2 JAN 0306 272 

2 JAN 0312 273 
2 JAN 0318 274 
2 JAN 0324 275 
2 JAN 0330 276 

JAN 0054 10 
JAN0100 11 
JAN 0106 12 
JAN 0112 13 
JAN 0118 14 

1JANo124 15 

;: : :: 
1 JAN 0142 18 
1 JAN 0148 19 

1 JAN 0154 20 
JAN 0200 21 

i 
JAN 0206 22 
JAN 0212 23 
JAN 0218 24 

1 JAN 0224 25 
1 JAN 0230 26 
1 JAN 0236 27 
1 JAN 0242 28 
1 JAN 0248 29 
1 JAN 0254 30 
1 JAN 0300 31 
1 JAN 0306 32 
' JAN 0312 33 

.N 0318 34 
A N  0324 35 

1 JAN 0330 36 
i JAN 0336 37 
1 JAN 0342 38 
1 JAN 0348 39 
1 JAN 0354 40 
1 JAN 0400 41 
1 JAN 0406 42 
1JAN0412 43 
1 JAN0418 44 
1 JAN 0424 45 
1 JAN 0430 46 
1 JAN 0436 47 
1 JAN 0442 48 
1 JAN 0448 49 
1 JAN 0454 50 
i JAN 0500 51 
1 JAN 0506 52 
1 JAN 0512 53 
1 JAN0518 54 
1 JAN 0524 55 
1 JAN 0530 56 
1 JAN 0536 57 
1 JAN 0542 58 
1 JAN 0548 59 
1 JAN 0554 60 

JAN 0600 61 
I N  0606 62 

i;;::;: : 
JAN 0624 65 
JAN0630 66 



1 JAN 0636 67 21. 1 JAN 1336 137 10885. 1 JAN 2036 207 282. 2 JAN 0336 277 0. 

1 JAN 0642 68 21. 1 JAN 1342 138 9305. 1 JAN 2042 208 278. 2 JAN 0342 278 0. 
JAN 0648 69 21. 1 JAN 1348 139 7880. 1 JAN 2048 209 271. 2 JAN 0348 279 0. 

1 JAN 0654 70 22. 1 JAN 1354 140 6660. 1 JAN 2054 210 262. 2 JAN 0354 280 0. 

PEAK FLW TIME W I M M  AVERAGE FLOU 
(CFS) (HR) 6-HR 24-HR 72-HR 27.90-HR 

11761- 13-10 
(CFS) 4343. 1216. 1047. 1047. 

(INCHES) 2.528 2.833 2.834 2.834 
I (AC-FT) 2153. 2413. 2414. 2414. 
I 

WLATIVE AREA = 15.97 SP M I  

I INTERPOLATED HYDROGRAPH AT W-5 

................................................................................................ 
I 

i JAN 0000 
1 JAN 0006 
1 JAN 0012 
1 JAN 0018 
1 JAN 0024 
1 JAN 0030 
1 JAN 0036 
1 JAN 0042 
1 JAN 0048 

JAN 0054 
JAN 0100 

1 JAN 0106 
1 JAN 0112 
1 JAN 0118 
1 JAN 0124 
1 JAN 0130 
1 JAN 0136 
1 JAN 0142 
1 JAN 0148 
1 JAN 0154 
1 JAN 0200 
1 JAN 0206 
1 JAN 0212 
1 JAN 0218 
1 JAN 0224 
1 JAN 0230 
1 JAN 0236 
1 JAN 0242 
1 JAN 0248 
1 JAN 0254 

1 JAN 0318 
1 JAN 0324 
1 JAN 0330 

JAN 0336 
JAN 0342 
JAN 0348 

1 JAN 0354 
1 JAN 0400 

ORD FLW DA MON HRMN 
* 

1 0. 1 JAN 0700 
2 0. * 1 JAN 0706 
3 0. 1 JAN 0712 
4 0. 1JAN0718 
5 0. 1 JAN 0724 
6 0. 1JANO73O 
7 1. 1 JAN 0736 
8 1. 1 JAN 0742 
9 2. 1 JAN 0748 

10 3. * 1 JAN 0754 
11 4. 1 JAN 0800 
12 5. 1 JAN 0806 
13 6. * 1 JAN 0812 
14 7. 1 JAN 0818 
15 8. 1 JAN 0824 
16 9. 1JAN0830 
17 11. * lJAN0836 
18 12. lJAN0842 
19 13. !JAN0848 
20 14. * 1 JAN 0854 
21 14. * 1JANOPOO 
22 15. lJAN0906 
23 16. 1 JAN 0912 
24 16. 1 JAN 0918 
25 16. * l JANW24 
26 16. 1 JAN 0930 
27 16. * 1JAN0936 
28 16. 1 JAN 0942 
29 16. 1 JAN 0948 
30 16. 1 JAN 0954 
31 16. lJAN1000 
32 16. 1 JAN 1006 
33 16. * 1 JAN 1012 
34 16. * 1 JAN 1018 
35 16. 1JANl024 
36 16. lJAN1030 
37 16. * 1 JAN 1036 
38 16. 1JAN1042 
39 17. 1JAN1048 
40 17. 1 JAN 1054 
41 17. 1 JAN 1100 
42 17. * 1 JAN 1106 

ORD FLOU DA MOM HRMN ORD 

23. * 1 JAN 1400 141 
23. 1 JAN 1406 142 
24. 1 JAN 1412 143 
25. 1 JAN 1418 144 
25. * 1JAN1424 145 
26. 1 JAN 1430 146 
26. 1 JAN 1436 147 
26. 1 JAN 1442 148 
27. * 1 JAN1448 149 
27. * 1 JAN 1454 150 
27. 1JAN1500 151 
27. * 1JAN1506 152 
27. * 1 JAN 1512 153 
27. 1 JAN 1518 154 
28. * lJAN1524 155 
28. 1JAN1530 156 
28. 1 JAN1536 157 
28. * 1JAN1542 158 
30. 1 JAN1548 159 
32. 1JAN1554 160 
38. * 1JAN1600 161 
50. * lJAN1606 162 
n. 1 JAN 1612 163 

107. 1 JAN 1618 164 
155. 1JAN1624 165 
215. * 1 JAN1630 166 
283. 1JAN1636 167 
352. 1 JAN 1642 168 
417. 1 JAN 1648 169 
474. * 1 JAN 1654 170 
523. 1JAN1700 171 
565. * 1 ~ ~ ~ 1 7 0 6  in 
602. * 1 JAN 1712 173 
636. 1 JAN 1718 174 
669. 1JAN1724 175 
702. * 1 JAN1730 176 
737. 1 JAN1736 177 
774. 1 JAN1742 178 
812. 1 JAN 1748 179 
851. 1 JAN 1754 180 
892. 1 JAN 1800 181 
937. 1JAN1806 182 

* DA MON HRMN ORD 

* 1 JAN2100 211 
1 JAN 2106 212 

* 1 JAN 2112 213 
* 1 JAN 2118 214 

1 JAN2124 215 
* 1 JAN 2130 216 

1 JAN 2136 217 
* 1 JAN 2142 218 

1 JAN 2148 219 
1 JAN 2154 220 
1 JAN 2200 221 
1 JAN 2206 222 
1 JAN 2212 223 

* 1 JAN 2218 224 
1 JAN 2224 225 
1 JAN 2230 226 
1 JAN 2236 227 

* 1 JAN 2242 228 
1 JAN 2248 229 
1 JAN 2254 230 
1 JAN 2300 231 

* 1 JAN 2306 232 
* 1 JAN 2312 233 

1 JAN 2318 234 
1 JAN 2324 235 
1 JAN 2330 236 
1 JAN 2336 237 
1 JAN 2342 238 
1 JAN 2348 239 

* 1 JAN 2354 240 
2 JAN 0000 241 
2 JAN 0006 242 
2 JAN 0012 243 
2 JAN 0018 244 

* 2 JAN 0024 245 
2 JAN 0030 246 
2 JAN 0036 247 
2 JAN 0042 248 
2 JAN 0048 249 

* 2 JAN 0054 250 
2JANOlOO 251 
2 JAN 0106 252 



1 JAN 0412 43 17. 1 JAN 1112 113 988. 1 JAN 1812 183 423. 2 JAN 0112 253 126. 
1 JAN 0418 44 17. 1 JAN 1118 114 1050. 1 JAN 1818 184 421. 2 JAN 0118 254 107. 
1 JAN 0424 45 17. * lJAN1124 115 1126. 1JAN1824 185 421. 2 JAN 0124 255 88. 
1 JAN 0430 46 18. 1 JAN 1130 116 1219. 1 JAN 1830 186 422. * 2 JAN 0130 256 71. 
' '41 0436 47 18. 1 JAN 1136 117 1338. 1 JAN 1836 187 421. 2 JAN 0136 257 55. 

1 0442 48 18. 1 JAN 1142 118 1494. 1 JAN 1842 188 418. 2 JAN 0142 258 42. 
. ,AN 0448 49 18. 1 JAN 1148 119 1715. 1 JAN 1 W  189 412. * 2 JAN 0148 259 32. 
1 JAN 0454 50 19. lJAN1154 120 2036. 1JAN1854 190 402. * 2 JAN 0154 260 24. 

1 JAN 0500 51 19. 1 JAN 1200 121 2509. 1 JAN 1900 191 387. * 2 JAN 0200 261 18. 
JAN 0506 52 20. * 1 JAN 1206 122 3183. 1 JAN 1906 192 369. 2 JAN 0206 262 13. 
i JAN 0512 53 20. * 1 JAN 1212 la 4090. 1 JAN 1912 193 349. * 2 JAN 0212 263 lo. 
1 JAN0518 54 21. 1 JAN 1218 124 5230. 1 JAN 1918 194 328. * 2 JAN 0218 264 7. 

1 JAN 0524 55 21. 1JAN1224 125 6603. 1JAN1924 195 310. 2 JAN 0224 265 5. 
JAN 0530 56 21. * 1 JAN 1230 126 8192. 1 JAN 1930 196 297. 2 JAN 0230 266 4. 

1 JAN 0536 57 22. * 1 JAN 1236 127 9917. 1 JAN 1936 197 290. * 2 JAN 0236 267 3. 
1 JAN 0542 58 22. lJAN1242 128 11682. 1 JAN1942 198 288. 2 JAN 0242 268 2. 1 JAN 0548 59 22. 1JAN1248 129 13370. * 1JAN1948 199 289. * 2 JAN 0248 269 2. 
1 JAN 0554 60 22. 1JAN1254 130 14847. 1 JAN1954 200 292. * 2 JAN 0254 270 1. 
1 JAN 0600 61 22. 1 JAN 1300 131 15948. 1 JAN 2000 201 296. * 2 JAN 0300 271 1. 

1 JAN 0606 62 22. 1 JAN 1306 132 16527. 1 JAN 2006 202 UH). 2 JAN 0306 272 1. 
JAN 0612 63 22. 1 JAN 1312 133 16488. 1 JAN 2012 203 302. * 2JAN0312 273 0. 

1 JAN 0618 64 22. * 1 JAN 1318 134 15833. * 1 JAN 2018 204 304. * 2 JAN 0318 274 0. 

1 JAN 0624 65 22. 1 JAN 1324 135 14653. 1 JAN 2024 205 304. 2 JAN 0324 275 0. 
1 JAN 0630 66 22. * 1 JAN 1330 136 13115. * 1 JAN 2030 206 303. * 2 JAN 0330 276 0. 
1 JAN 0636 67 22. 1 JAN 1336 137 11424. 1 JAN 2036 207 300. 2 JAN 0336 277 0. 
1 JAN 0642 68 22. * 1 JAN 1342 138 9770. * 1 JAN 2042 208 295. * 2 JAN 0342 278 0. 
1 JAN 0648 69 22. * 1 JAN 1348 139 8278. 1 JAN 2048 209 288. * 2 JAN 0348 279 0. 
1 JAN 0654 70 23. * 1 JAN 1354 140 7000. * 1 JAN 2054 210 279. * 2 JAN 0354 280 0. 

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

1 

PEAK FLOW T I M E  MAXIMUM AVERAGE FLOU 
tcr$) (HR) 6-HR 24-HR 72-HR 27.90-HR 

'. 13.10 (CFS) 4571. 1287. 1107. 1107. 
(INCHES) 2.661 2.996 2.998 2.998 
(AC-FT) 2267. 2552. 2553. 2553. 

CUMULATIVE AREA = 15.97 SP M I  



RUNOFF SUMMARY 

F L W  I N  CUBIC FEET PER SECOWD 
TIME I N  HOURS, AREA I N  SWARE MILES 

OPERAT I ON STATION 

HYDROGRAPH AT XISUB 

ROUTED TO XROX2 

HYDROGRAPH AT X2SUB 

2 COMBINED AT XCO-1 

ROUTED TO XROX3 

HYDROGRAPH AT X3SUB 

2 C O M B I N E D A T  XCO-2 

HYDROGRAPH AT X4SUB 

2 COMBINED AT XCO-3 

HYDROGRAPH AT X5SUB 

2 COMBINED AT XCO-4 

HYDROGRAPH AT SUBCl 

ROUTED TO RO- 1 

HYDROGRAPH AT SUBC2 

HYDROGRAPH AT SUBC3 

HYDROGRAPH AT SUBC4 

ROUTED TO RO-2 

HYDROGRAPH AT SUBC5 

2 COMBlNED AT CO-1 

ROUTED TO RO-3 

4 COMBINED AT CO-2 

ROUTED TO RO-4 

HYDROGRAPH AT SUBC7 

ROUTED TO RO-5 

HYDROGRAPH AT SUBC8 

2 COMBINED AT CO-3 

3 COMBINED AT CO-4 

ROUTED TO RO-6 

HYDROGRAPH AT SUBC9 

PEAK TIME OF AVERAGE F L W  FOR MAXlMUM PERlOO 
F L W  PEAK 6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 





L I N E  

HEC-1 l N W T  PAGE 1 

FLOOO CONTROL DlSTRICT OF KARICOPA COUNTY 

FILE: CC-24 

HYDROLOGY FOR: 1 0 0  YEAR 2 4  HOUR EVENT 

PURPOSE OF STUDY: DELINEATION OF THE 100-YEAR FLOODPLAIN OF 
CLINE CREEK 

METHODS OF STUDY: HEC-1 DIMENSIOWLESS SCS HYDROGRAPH 6 MIN. INTERVALS 
PRECIPITATION- SCS TYPE II STORM BY 1 5  MIN. lNCREMENTS 

-AREAL REDUCTIOW BY "JDm DEPTH-AREA OPTION 
EXCESS PRECIPITATION- INITIAL AND u r I F o R n  LOSS RATES 

& PERCENT IMPERVIOUS 
STREAM ROUTING- MISKINGU4 METHOD 

UATERSHED NAME: CLINE CREEK ( BASIN X I S  SUBBASIN C-6  ) 

CONTRACT NUMBER: FCD 89-15 

I D  COHWTED BY: BAKER ENGINEERS 
I D  COMP: 5%& I 
I T  6 01JAN89 0 280  

KK XlSUB 
KH RUNOFF FROH SUBBASIN X l  
BA 0.60 
L U  0.88 0.21 15.95 
UD 0.44 

KK XROX2 
KH ROUTE X I  THRUOGH SUBBASIN X2 
RM 2 0.15 0.30 



HEC-1 I N W T  PAGE 2 

L I N E  

KK XZSUB 
Kn RUNOFF FROM SUBBASIN X2 
BA 0.43 
L U  0.90 0.29 5.78 
UD 0.73 

KK XCO-1 
KM COnBlNE RUNOFF FROM SUBBASINS X I  AND X 2  
HC 2 

KK XROX3 
KM ROUTE X I  & X 2  THROUGH SUBBASINS X3 & X5  
RM 2 0.23 0.30 

KK X3SUB 
KH RUNOFF FROM SUBBASIN X3 
BA 0.56 
L U  0.93 0.35 0.76 
UD 0.69 

KK XCO-2 
KM COMBINE RUNOFF FROM SUBBASINS X I  ,X2,AND X3 
HC 2 

KK X4SUB 
KM RUNOFF FROn SUBBASIN X4  
BA 0.28 
L U  0.89 0.28 0.00 
UD 0.47 

KK XCO-3 
KM COMBINE RUNOFF FROM SUBBASINS X I  ,X2,X3,AND X4 
HC 2 

KK X5SUB 
KM RUNOFF FROM SUBBASIN X5 
BA 0.38 
L U  0.93 0.35 0.00 
UD 0.47 

KK XCO-4 
KM COMBINE RUNOFF FROn SLIBBASINS Xl,X2,X3,X4,AND X5 
KM BASIN X W T F L W  HYDROGRAPH = SUB C - 6  RUNOFF HYDROGRAPH 
HC 2 

KK SUBC1 
KM RUNOFF FROM SUBBASIN C-1 
BA 1.26 
L U  .55 .O1 0. 
UD .36 



LINE 

91 
9 2  
93 

9 4  
95 
96 
97 
98 

w 
100 
101 
1 02 
1 0 3  

HEC-1 INPUT PAGE 3 

KK RO-1 
m ROUTE C-1 THROUGH c - 2  
RM 6 .58 .3 

KK SUBC2 
Kn RUNOFF FROM SUBBASIN C-2 
BA 2.15 
LU .63 .09 0. 
UD .76 

KK S U B U  
Kn RUNOFF FRW SUBBASIN C-3 
BA 1.25 
LU .61 .06 0. 
U) .50 

KK SUBC4 
m , RUNOFF FROM SUBBASIN C-4 
BA 2.55 
LU .55 -01 0. 
U) .SO 

KK RO-2 
Kn ROUTE C-4 THROUGH C-5 
RU 3 .27 .3 

KK SUBC5 
Kn RUNOFF FROM SUBBASIN C-5 
BA 3.38 
LU .56 .02 0. 
UD .57 

KK CO-1 
Kn COnBINE RUNOFF FROM SUBBASINS C-4 AND C-5 
HC 2 

KK RO-3 
Kn ROUTE C-485 THROUGH C-3 
Rn 3 .24 .3 

KK CO-2 
Kn COnBINE RUNOFF FROM SUBBASINS C-485 WITH C-1,283 
HC 4 

KK RO-4 
Kn ROUTE C-1,2,3,4,5 THRU C-9 UPST 
RH 3 .25 .3 

KK SUBC7 
Kn RUNOFF FROM SUBBASIN C-7 
BA 1.18 
LU .87 .18 17.7 
UD .54 



HEC-1 l N W T  PAGE 4 

i L I N E  

KK RO-5 
KH ROUTE C-7 THROUGH C-8 
RM 8 .?7 .3 

KK SUBCB 
KH RUNOFF FROM SUBBASIN C-8 
BA 1.42 
LU .85 .18 8.8 
w .64 

KK CO-3 
KH COMBINE RUNOFF FRCM SUBBASINS C - 7  AND C-8 
HC 2 

KK CO-4 
KH COnBINE RUNOFF FROn SUBBASINS C-1 THRU 5 ; C-6  AND C-?&8 
HC 3 

KK RO-6 
Kn ROUTE C - 1  THRU 8 THRWCH C - 9  DUN 
RU 2 .21 .3 

KK SUBC9 
KH RUNOFF FRCU SUBBASIN C - 9  
BA .53 
LU .83 .24 3.9 
U) .48 

KK CO-5 
Kn CmBlNE RUNOFF FROM SUBBASINS C - 1  THRU 8 AND C-9  
KO 1 
HC 2 
22 



I N W T  
L I N E  

SCHEMATIC DlAGRAW OF STREAM NETUORK 

(V)  ROUTING ( - - - > I  DlVERSlOW OR PUMP F L W  

(.) CONNECTOR ( < - - - I  RETURN OF DIVERTED OR W n P E D  F L W  

XCO-I............ 
v 
v 

XROX3 

XSSUB 

SUBCl 
v 
v 

RO- 1 



(***) RUNOFF ALSO COMPUTED AT T H I S  LOCATION 



**** 
FLOOO HYOROGRAPH PACKAGE HEC-1 (IBM XT 5 1 2 K  VERSION) -FEB 1,1985 

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, &. 95616 **** 

FLOOD CONTROL D I S T R I C T  OF MARICOPA CWNTY 

FILE:  CC-24 

HYDROLOCY FOR: 1 0 0  YEAR 2 4  HOUR EVENT 

PURPOSE OF STLRY: DELINEATION OF THE 100-YEAR FLOODPLAIN OF 
C L I N E  CREEK 

METHCOS OF STUDY: HEC-1 DIMENSIONLESS SCS HYDROGRAPH 6 MIH. INTERVALS 
PRECIPITATION- scs TYPE 11 STORW BY 1 5  HIM. INCREMENTS 

-AREAL REDUCTIOW BY "JD" DEPTH-AREA OPTION 
EXCESS PRECIPITATION- I N I T I A L  AND UNIFORM LOSS RATES 

8 PERCENT I M P E R V I W S  
STREAM ROUTING- W S K I N W W  METHOD 

UATERSHEO NAME: CLINE CREEK ( BASIN X I S  SUBBASIN C - 6  ) 

CONTRACT NUMBER: FCD 89-15 

COMPUTED BY: BAKER ENGINEERS OATE:12/11/89 
COMP : CKD : 

W T W T  CONTROL VARIABLES 
lPRNT 5 PRINT CONTROL 
1 PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 6 MINUTES I N  COMPUTATION INTERVAL 

IDATE 1JAN89 STARTING DATE 
I T I M E  0000 STARTING TIME 

NP 2 8 0  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2JAN89 ENDING DATE 
NDTIME 0 3 5 4  ENDING TIME 

COMPUTATION INTERVAL .10 HOURS 
TOTAL TIME BASE 27.90 HOURS 

ENGLISH U N I T S  

INDEX STORM NO. 1 
STRM 4.80 PRECIPITATION DEPTH 
TRDA .01 TRANSPOSITIOW DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo 
-01 .01 
.oo .oo 
.oo .oo 
.01 .O1 
-01 .01 
.01 .01 
.01 .01 
.01 .01 
.O1 .01 
- 0 2  .02 
.04 -04 
.08 .08 
.03 -03 
.02  .02 
-01 .01 
.01 .01 
.01 .01 
.oo .oo 
.O1 .01 
.O1 .01 



INDEX STORM NO. 2 
STRH 4.56 
TRDA 10.00 

PRECIPlTATION PATTERN 
.oo .oo 
.01 .01 
.oo .oo 
.oo .oo 
.01 .O1 
.01 .O1 
.01 .01 
.O1 .01 
.01 .01 
.O1 .01 
.02 .02 
.04 .04 
.08 .08 
.03 .03 
.02 .02 
. O l  -01 
-01 -01 
-01 -01 
.oo .oo 
.01 .O1 
.O1 .01 
-01 .01 
.oo . 00 
.oo -00 

INOEX STORM NO. 3 
STRM 4.42 
TRD A 20.00 

PRECIPITATION PATTERN 
-00 .oo 
.01 -01 
.oo .oo 
.oo .oo 
.01 .O1 
.01 .01 
.01 .01 

INDEX STORM NO. 4 
STRH 4.32 
TRDA 30.00 

PRECIPITATION PATTERN 
.oo -00 
.O1 .01 
.oo .oo 
.oo .oo 
-01 .01 
.O1 .01 
.01 .O1 

PRECIPlTATlOW DEPTH 
TRANSPOSlTlOW DRAINAGE AREA 

PRECIPITATION DEPTH 
TRANSPOSlTIOW DRAINAGE AREA 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 



INDEX STORM NO. 5 
STRM 4.27 PRECIPITATION DEPTH 
TRDA 40.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo 
.01 -01 
.oo .oo 
.oo .oo 
-01 .01 
.01 .01 
.01 .01 
.01 .01 
.01 .01 
.01 .01 
.02 .02 
.04 .04 
.08 -08 
.03 .03 
.02 .02 
.01 -01 
.O1 .01 
.01 .01 
.oo .oo 
.O1 .O1 
.O1 -01 
.O1 .O1 
.oo .oo 
.oo .oo 

158 KO W T W T  CONTROL VARIABLES 
IPRNT 1 P R I N T  CONTROL 
l PLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

159 HC HYDROGRAPH CONBINATION 
I M n P  2 NWBER OF HYDROGRAPHS TO COMBINE 

HYDROCRAPH AT CO-5 
TRANSPOSITIOW AREA .O SQ MI 



DA MOM HRMN 

1 JAN 0000 
1 JAN 0006 
1 JAN 0012 
' JAN 0018 

\N 0024 
AN 0030 

1 JAN 0036 
1 JAN 0042 
1 JAN 0048 
1 JAN 0054 
1 JAN 0100 
1 JAN 0106 
1 JAN 0112 
1 JAN 0118 
1 JAN 0124 
1 JAN 0130 
1 JAN 0136 
1 JAN 0142 
1 JAN 0148 
1 JAN 0154 
1 'JAN 0200 
1 JAN 0206 
1 JAN 0212 
1 JAN 0218 
1 JAN 0224 
1 JAN 0230 
1 JAN 0236 
1 JAN 0242 
1 JAN 0248 
1 JAN 0254 
1 JAN 0300 
1 JAN 0306 
1 JAN 0312 
1 JAN 0318 
1 JAN 0324 
1 JAN 0330 

AN 0336 
,AN 0342 

1 JAN 0348 
1 JAN 0354 
1 JAN 0400 
1 JAN 0406 
1 JAN 0412 
1 JAN 0418 
1 JAN 0424 
1 JAN 0430 
1 JAN 0436 
1 JAN 0442 
1 JAN 0448 
1 JAN 0454 
1 JAN 0500 
1 JAN 0506 
1 JAN 0512 
1 JAN 0518 
1 JAN 0524 
1 JAN 0530 
1 JAN 0536 
1 JAN 0542 
1 JAN 0548 
1 JAN 0554 
1 JAN 0600 
1 JAN 0606 
1 JAN 0612 
1 JAN 0618 
1 JAN 0624 
1 JAN 0630 
1 JAN 0636 
1 JAN 0642 

!AN 0648 
,AN 0654 

ORD FLW OA MOM HRMN ORD 

1 0. 1 JAN 0700 71 
2 0. 1 ~ ~ ~ 0 7 0 6  72 
3 0. lJAN0712 73 
4 0. 1 JAN 0718 74 
5 0. 1JANO724 75 
6 0. 1 JAN 0730 76 
7 1. 1JAN0736 77 
8 1. * 1 JAN 0742 78 
9 2. 1 JAN 0748 79 

10 3. 1 JAN 0754 80 
11 4. 1 JAN 0800 81 
12 5. 1 JAN 0806 82 
13 6. 1 JAN 0812 83 
14 7. * 1 JAN 0818 84 
15 9. 1 JAN 0824 85 
16 10. 1JAN0830 86 
17 11. 1JAN0836 87 
18 12. 1JAN0842 88 
19 14. 1 JAN 0848 89 
20 15. 1 JAN 0854 90 
21 15. * 1 JAN 0900 91 
22 16. 1JAN0906 92 
23 17. * 1 JAN 0912 93 
24 17. 1 JAN 0918 94 
25 17. 1 JAN 0924 95 
26 17. * 1 JAN 0930 96 
27 17. * 1 JAN 0936 97 
28 17. * 1 JAN 0942 98 
29 17. 1 JAN 0948 99 
30 17. * 1JAN0954 100 
31 17. 1 JAN 1000 101 
32 17. 1 JAN 1006 102 
33 17. 1 JAN 1012 103 
34 17. 1 JAN 1018 104 
35 17. 1 JAN1024 105 
36 17. 1JAN1030 106 
37 18. 1 JAN 1036 107 
38 18. lJAN1042 108 
39 18. * lJAN1048 109 
40 18. 1JAN1054 110 
4 1 18. 1 JAN 1100 111 
42 18. 1 JAN 1106 112 
43 18. 1 J A N l l l 2  113 
44 18. l J A N l l l 8  114 
45 19. 1 JAN 1124 115 
46 19. 1 JAN 1130 116 
47 19. 1 JAN 1136 117 
48 19. 1 JAN 1142 118 
49 20. 1JAN1148 119 
50 20. * lJAN1154 120 
5 1 21. 1JANl200 121 
52 21. 1JAN1206 122 
53 22. * 1 JAN 1212 123 
54 22. 1 JAN 1218 124 
55 23. 1JAN1224 125 
56 23. 1JAW1230 126 
57 23. * 1JAN1236 127 
58 24. l JAN l242  128 
59 24. * 1 JAN1248 129 
60 24. 1JAN1254 130 
61 24. 1JAN1300 131 
62 24. 1JAN1306 132 
63 24. 1 JAN 1312 133 
64 23. 1 JAN 1318 134 
65 23. 1JAN1324 135 
66 23. 1JAW1330 136 
67 23. lJAN1336 137 
68 23. 1JAN1342 138 
69 24. 1JAN1348 139 
70 24. * 1JAN1354 140 

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

FLW DA MON HRMN 

25. 1 JAN 1400 
25. 1 JAW 1406 
26. 1 JAN 1412 
26. 1 JAN 1418 
27. 1 JAN 1424 
28. 1JAN1430 
28. * l JAWl436  
28. lJAW1442 
29. 1 JAN 1448 
29. 1JAW1454 
29. 1JAN1500 
29. 1 JAN 1506 
29. 1 JAN 1512 
30. 1 JAN 1518 
30. lJAN1524 
32. 1 JAN 1530 
37. 1 JAN 1536 
47. 1 JAN 1542 
66. 1JAN1548 
95. 1JAN1554 

137. lJAN1600 
189. 1 JAN 1606 
248. 1JAN1612 
311. * l J A N l 6 1 8  
374. 1 JAN 1624 
435. * 1 JAN 1630 
491. 1 JAN 1636 
542. 1 JAN 1642 
587. 1 JAW 1648 
625. 1 JAN 1654 
657. 1 JAN 1700 
685. 1JAN1706 
711. 1JAN1712 
737. 1 JAN 1718 
765. 1 JAN 1724 
795. 1 JAW 1730 
829. 1JAN1736 
866. 1JAN1742 
906. 1 JAN 1748 
948. 1 JAN 1754 
993. lJAN1800 

1042. 1 JAN 1806 
1099. 1 JAN 1812 
1168. 1JAN1818 
1253. * 1 JAW 1824 
1357. 1 JAN 1830 
1490. 1 JAN 1836 
1663. 1 JAN 1842 
1908. 1 JAN 1848 
2267. * 1 JAN 1854 
2800. 1 JAN 1900 
3559. lJAN1906 
4573. lJAN1912 
5827. 1 JAN 1918 
7301. 1 JAN 1924 
8961. 1 JAW 1930 

10737. 1 JAN 1936 
12555. 1 JAN 1942 
14309. * 1 JAN 1948 
15869. 1 JAN 1954 
17060. 1 JAN 2000 
17715. 1 JAN 2006 
17716. 1 JAN 2012 
17048. 1 JAN 2018 
15804. 1 JAN 2024 
14163. 1 JAN 2030 
12351. 1 JAN2036 
10575. 1 JAN 2042 
8972. 1 JAN 2048 
7597. 1 JAN 2054 

r*************************** 

FLW DA ION HRMN 

6452. 1 JAN 2100 
5508. 1 JAN 2106 
4733. 1 JAW 2112 
40%. 1 JAN 2118 
3569. * 1 JAN 2124 
3132. 1 JAN 2130 
2765. 1JAN2136 
24%. 1 JAN 2142 
2193. 1 JAN 2148 
1971. 1JAN2154 
1782. 1 JAN 2200 
1622. 1 JAN 2206 
1485. 1 JAN 2212 
1368. 1 JAN 2218 
1266. 1 JAN 2224 
1178. * 1 JAN 2230 
1102. 1JAN2236 
1036. 1 JAN 2242 
977. 1 JAN 2248 
924. 1 JAN 2254 
875. 1 JAN 2300 
829. 1 JAN 2306 
788. 1 JAN 2312 
752. 1 JAN 2318 
ni. * i JAN 2324 
696. 1 JAN 2330 
677. 1 JAN 2336 
662. 1 JAN 2342 
651. 1 JAN2348 
642. 1 JAN 2354 
635. 2 JAN 0000 
628. 2 JAN 0006 
620. 2 JAN 0012 
611. 2 JAN 0018 
598. 2 JAN 0024 
583. * 2 JAN 0030 
565. * 2 JAN 0036 
545. 2 JAN 0042 
524. 2 JAN 0048 
504. 2 JAN 0054 
488. 2 JAN 0100 
476. 2 JAN 0106 
469. 2 JAN 0112 
466. 2 JAN 0118 
466. 2 JAN 0124 
467. * 2 JAN 0130 
466. 2 JAN 0136 
463. 2 JAN 0142 
455. 2JAN0148 
444. 2 JAN 0154 
428. 2 JAN 0200 
408. 2 JAN 0206 
385. 2 JAN 0212 
363. 2JAN0218 
343. 2 JAN 0224 
329. 2 JAN 0230 
321. * 2 JAN 0236 
319. 2 JAN 0242 
320. 2 JAN 0248 
324. 2 JAN 0254 
328. ' 2 JAN 0300 
331. 2 JAN 0306 
334. 2 JAN 0312 
336. 2JAN0318 
336. 2 JAN 0324 
334. 2 JAN 0330 
331. 2 JAN 0336 
325. 2 JAN 0342 
317. 2 JAN 0348 
307. 2 JAN 0354 

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

ORD FLW 

PEAK FLOW TIME MAXIHUH AVERAGE FLW 



t 
(CFS) (HR) 6-HR 24-HR 72-HR 27.90-HR 
17716. 1-3.20 (CFS) 4962. 1407. 121 1. 121 1. 

(INCHES) 2.889 3.277 3.279 3.279 
(AC-FT) 2460. 2791. 2792. 2792. 

CUMULATIVE AREA = 15.97 SQ M I  

HYDROGRAPH AT CO-5 
TRANSPOSITION AREA 10.0 SQ M I  

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

DA MON HRMN CUD FLOU DA klW HRMN CUD FLOU DA MON HRMN 

1 JAN 0000 1 0. 1 JAN 0700 71 23. lJAN1400 
1 JAN 0006 2 0. 1 ~ ~ ~ 0 7 0 6  72 24. 1 JAN 1406 
1JANOOl2 3 0. 1JAN0712 73 24. lJAN1412 
1 JAN 0018 4 0. 1 JAN 0718 74 25. * 1 JAN 1418 
1 JAN 0024 5 0. lJANO724 75 26. 1JAN1424 
1 JAN 0030 6 0. 1JAN0730 76 26. 1 JAN 1430 , 1 JAN 0036 7 1. IJAN0736 77 27. * 1 JAN 1436 
1 JAN 0042 8 1. ' 1 JAN 0742 78 27. ' 1 JAN 1442 
1 JAN 0048 9 2. * 1 JAN 0748 79 27. 1 JAN 1448 
1 JAN 0054 10 3. 1JAN0754 80 27. 1 JAN 1454 
1 JAN 0100 11 4. 1 JAN 0800 81 28. 1 JAN 1500 
1 JAN 0106 12 5. 1JAN0806 82 28. 1 JAN 1506 
1 JAN 0112 13 6. * 1JAN0812 83 28. 1 JAN 1512 
1 JAN 0118 14 7. 1 JAN 0818 84 28. 1 JAN 1518 
1 JAN 0124 15 8. 1 JAN 0824 85 28. 1 JAN 1524 
1 JAN 0130 16 9. * 1JAN0830 86 28. lJAN1530 
1 JAN 0136 17 11. 1JAN08M 87 29. * lJAN1536 
1JAN0142 18 12. * 1JANO842 88 29. 1JAN1542 
1 JAN 0148 19 13. 1JAN0848 89 32. 1 JAN 1548 
1 JAN 0154 20 14. 1JAN0854 90 37. 1 JAN 1554 
' JAN 0200 21 15. 1JANOPOO 91 48. 1 JAN 1600 

N 0206 22 15. 1JANW06 92 69. * 1 JAN 1606 
AN 0212 23 16. 1 JAN 0912 93 102. 1JAN1612 

1 JAN 0218 24 16. * 1JAN0918 94 150. 1 JAN 1618 
1 JAN 0224 25 16. 1 JAN 0924 95 210. * 1JAN1624 
1 JAN 0230 26 17. 1 JAN 0930 96 278. 1 JAN 1630 
1 JAN 0236 27 17. 1 JAN 0936 97 349. * lJAN1636 
1 JAN 0242 28 17. 1JANW42 98 417. 1 JAN 1642 
1 JAN 0248 29 17. 1JANW48 99 477. 1 JAN 1648 
1 JAN 0254 30 16. lJAN0954 100 528. 1JAN1654 
1 JAN 0300 31 16. 1 JAN 1000 101 570. 1 JAN 1700 
1 JAN 0306 32 16. lJAN1006 102 606. * 1JAN1706 
1 JAN 0312 33 16. 1 JAN 1012 103 639. 1JAN1712 
1 JAN 0318 34 17. 1 JAN 1018 104 669. * 1JAN1718 
1 JAN 0324 35 17. 1JANlO24 105 700. * 1JAN1724 
1 JAN 0330 36 17. 1JAN1030 106 1 1 JAN 1730 
1 JAN 0336 37 17. 1 JAN 1036 107 765. 1JAN1736 
1 JAN 0342 38 17. 1 JAN 1042 108 801. 1 JAN 1742 
1 JAN 0348 39 17. * 1 JAN 1048 109 839. * 1 JAN 1748 
1 JAN 0354 40 17. * 1JANl054 110 879. 1 JAN 1754 
1 JAN 0400 41 17. 1 JAN 1100 111 921. 1 JAN 1800 
1 JAN 0406 42 17. 1 JAN 1106 112 %7. * 1 JAN 1806 
1 JAN0412 43 17. * 1 JAN 1112 113 1019. 1 JAN 1812 
1 JAN0418 44 18. 1 JAN 1118 114 1083. 1 JAN 1818 
1 JAN 0424 45 18. 1 JAN 1124 115 1161. * 1 JAN 1824 
1 JAN 0430 46 18. 1 JAN 1130 116 1258. * 1 JAN 1830 
1 JAN 0436 47 18. * 1 JAN 1136 117 1381. 1 JAN 1836 
1 JAN 0442 48 18. * 1 JAN 1142 118 1543. 1 JAN 1842 
1 JAN 0448 49 19. 1 JAN 1148 119 1774. 1 JAN 1848 
1 JAN 0454 50 19. 1 JAN 1154 120 2113. 1 JAN 1854 
1 JAN 0500 51 20. * 1 JAN 1200 121 2617. 1 JAN 1900 
1 JAN 0506 52 20. 1 JAN 1206 122 3337. * 1 JAN 1906 
1 JAN 0512 53 21. 1 JAN 1212 123 4299. 1 JAN 1912 

4N0518 54 21. 1JAN1218 124 5490. 1JAN1918 
AN 0524 55 21. lJAN1224 125 6889. 1JAN1924 

1 JAN 0530 56 22. 1JAN123O 126 8466. 1JAN1930 
1 JAN 0536 57 22. * 1 JAN 1236 127 10152. 1 JAN 1936 
1 JAN 0542 58 22. 1 JAN 1242 128 11879. * 1 JAN 1942 
1 JAN 0548 59 23. 1 JAW 1248 129 13545. 1 JAN 1948 

FLOU 

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

* DA W HRMN CUD FLW 

1JAN2 lW 211 276. 
1 JAN 2106 212 265. 
1 JAN 2112 213 255. 
1 JAN 2118 214 246. 
1 JAN 2124 215 240. 

* 1 JAN 2130 216 234. 
1 JAN 2136 217 230. 
1 JAN 2142 218 228. 
1 JAN 2148 219 225. 

* 1 JAN 2154 220 224. 
1 JAN 2200 221 223. 
1 JAN 2206 222 222. 
lJAN2212 223 221. 
1 JAN2218 224 220. 

* 1 JAN 2224 225 220. 
1 JAN 2230 226 219. 
1 JAN 2236 227 218. 

* 1 JAN 2242 228 217. 
1 JAN 2248 229 214. 
1 JAN 2254 230 211. 
1 JAN 2300 231 207. 
1 JAN 2306 232 202. 

* 1JAN2312 233 197. 
1 JAN 2318 234 194. 
1 JAN 2324 235 193. 

* 1 JAN 2330 236 194. 
1 JAN 2336 237 197. 
1 JAN 2342 238 202. 
1 JAN 2348 239 205. 
1 JAN 2354 240 209. 
2 JAN 0000 241 211. 
2 JAN 0006 242 213. 
2 JAN 0012 243 214. 
2JANW18 244 215. 

* 2 JAN 0024 245 214. 
2 JAN 0030 246 213. 
2 JAN 0036 247 209. 
2 JAN 0042 248 203. 
2 JAN 0048 249 194. 
2 JAN 0054 250 182. 
2 JAN 0100 251 166. 

* 2 JAN 0106 252 149. 
* 2 JAN 0112 253 130. 

2 JAN 0118 254 110. 
2 JAN 0124 255 91. 
2 JAN 0130 256 73. 
2 JAN 0136 257 57. 
2 JAN 0142 258 44. 
2 JAN 0148 259 33. 
2 JAN 0154 260 25. 
2 JAN 0200 261 18. 
2 JAN 0206 262 14. 
2 JAN 0212 263 10. 
2 JAN 0218 264 7. 
2 JAN 0224 265 6. 

* 2 JAN 0230 266 4. 
2 JAN 0236 267 3. 
2 JAN 0242 268 2. 

* 2 JAN 0248 269 2. 



1 JAN 0554 60 23. 1 JAN 1254 130 15027. 1 JAN 1954 200 301. 2 JAN 0254 270 1. 
1 JAN 0600 61 23. 1 JAN 1300 131 16158. 1 JAN 2000 201 305. 2 JAN 0300 271 1. 
1 JAN 0606 62 23. 1 JAN 1306 132 16780. 1 JAN 2006 202 309. 2 JAN 0306 272 1. 
1 JAN 0612 63 22. 1 JAN 1312 133 16781. 1 JAN 2012 203 311. 2JAN0312 273 0. 
1 JAN 0618 64 22. 1 JAN 1318 134 16147. 1 JAN 2018 204 313. 2JAN0318 274 0. 

IAN 0624 65 22. 1 JAN 1324 135 14967. 1 JAN 2024 205 313. 2JAN0324 275 0. 
N 0630 66 22. 1JAN1330 136 13409. 1JAU2030 206 312. 2 JAN 0330 276 0. 

AN 0636 67 22. 1 JAN 1336 137 11689. 1 JAN 2036 207 309. * 2 JAN 0336 277 0. 
1 JAN 0642 68 22. 1 JAN 1342 138 10003. 1 JAN 2042 208 304. 2 JAN 0342 278 0. 
1 JAN 0648 69 23. 1 JAN 1348 139 8482. 1 JAN 2048 209 296. 2 JAN 0348 279 0. 
1 JAN 0654 70 23. * 1JAN1354 140 7178. 1JAN2054 210 287. 2 JAN 0354 280 0. * 

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

PEAK FLW TIME MAXIMUM AVERAGE FLW 
(CFS) (HR) 6-HR 24-HR 72-HR 27.90-HR 
16781. 13.20 (CFS) 4682. 1321. 1137. 1137. 

(INCHES) 2.726 3.075 3.077 3.077 
(AC-FT) 2321. 2619. 2621 . 2621. 

W L A T I M  AREA = 15.97 SQ M I  

HYDROGRAPH AT CO-5 
TRANSPOSITION AREA 20.0 SQ M I  

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

DA MOM HRMN ORD FLOV DA MOM HRHN 

1 JAN 0000 1 0. * 1 JAN 0700 
1 JAN 0006 2 0. 1 JAN 0706 
1 JAN 0012 3 0. lJANO712 
1JAN0018 4 0. 1 JAN 0718 
1 JAN 0024 5 0. 1 JAN 0724 
' JAN 0030 6 0. 1 JAN 0730 

AN 0036 7 1. 1 JAN 0736 
IAN 0042 8 1. 1 JAN 0742 

1 JAN 0048 9 2. * 1 JAN 0748 
1 JAN 0054 10 3. 1 JAN 0754 
1 JAN 0100 11 3. * 1 JAN 0800 
1 JAN0106 12 4. 1 JAN 0806 
1 JAN 0112 13 6. 1 JAN 0812 
1 JAN 0118 14 7. * 1 JAN 0818 
1 JAN 0124 15 8. 1 JAN 0824 
1 JAN 0130 16 9. 1 JAN 0830 
1 JAN 0136 17 10. lJAN0836 
1 JAN 0142 18 11. 1 JAN0842 
1 JAN 0148 19 12. 1 JAN 0848 
1 JAN 0154 20 13. 1 JAN 0854 
1 JAN 0200 21 14. 1 JAN 0900 
1 JAN 0206 22 15. 1JAN0906 
1 JAN 0212 23 15. 1 JAN 0912 
1 JAN 0218 24 16. * 1 JAN 0918 
1 JAN 0224 25 16. 1 JAN 0924 
1 JAN 0230 26 16. 1JAN0930 
1 JAN 0236 27 16. 1JAN0936 
1 JAN 0242 28 16. lJAN0942 
1 JAN 0248 29 16. 1JANW48 
1 JAN 0254 30 16. 1 JAN 0954 
1 JAN 0300 31 16. 1JANlOOO 
1 JAN 0306 32 16. * 1 JAN 1006 
1 JAN 0312 33 16. 1 JAN 1012 
1 JAN 0318 34 16. 1 JAN 1018 
1 JAN 0324 35 16. * lJAN1024 
1 JAN 0330 36 16. 1 JAN 1030 
1 JAN 0336 37 16. lJAN1036 
1 JAN 0 3 2  38 16. 1JAN1042 

IAN 0348 39 16. 1JAN1048 
JAN 0354 40 17. 1 JAN 1054 

1 JAN 0400 41 17. 1 JAN 1100 
1 JAN 0406 42 17. 1JANl lO6 
1 JAN0412 43 17. 1 JAN 1112 
1 JAN 0418 44 17. 1 JAN 1118 

ORD F LW 

,****************** 
* 

DA MON HRHN 

1 JAN 1400 
1 JAN 1406 
1 JAN 1412 
1 JAN 1418 

* 1 JAN 1424 
1 JAN 1430 
1 JAN 1436 
1 JAN 1442 

* 1 JAN 1448 
1 JAN 1454 

* 1 JAN 1500 
1 JAN 1506 
1 JAN 1512 
1 JAN 1518 

* 1 JAN 1524 
1 JAN 1530 
1JAN1536 
1 JAN 1542 
1 JAN 1548 
1 JAN 1554 

* 1 JAN 1600 
1 JAN 1606 
1 JAN 1612 
1 JAN 1618 

* 1 JAN 1624 
* 1 JAN 1630 

1 JAN 1636 
1 JAN 1642 
1 JAN 1648 
1JAN1654 
1 JAN 1700 
1 JAN 1706 

* 1 JAN 1712 
1 JAN 1718 

* 1 JAN 1724 
* 1 JAN 1730 
* 1 JAN 1736 

1 JAN 1742 
* 1 JAN 1748 

1 JAN 1754 
1 JAN 1800 

* 1JAN1806 
1 JAN 1812 
1 JAN 1818 

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

ORD FLW DA MON HRHN 
* 

141 5882. 1 JAN 2100 
142 5015. 1 JAN 2106 
143 4304. lJAN2112 
144 3719. * 1 JAN 2118 
145 3237. * 1 JAN 2124 
146 2836. 1 JAN 2130 
147 2501. 1 JAN 2136 
148 2218. 1 JAN 2142 
149 1979. * 1 JAN 2148 
150 im. 1 JAN 2154 
151 1605. 1JAN2200 
152 1460. 1JAN2206 
153 1336. 1JAN2212 
154 1229. 1 JAN 2218 
155 1137. 1 JAN 2224 
156 1058. * 1 JAN 2230 
157 989. * 1 JAN 2236 
158 929. 1 JAN 2242 
159 877. 1 JAN 2248 
160 829. * 1 JAN 2254 
161 784. 1 JAN 2300 
162 743. 1 JAN 2306 
163 705. 1 JAN 2312 
164 672. 1 JAN 2318 
165 644. * 1 JAN 2324 
166 622. 1 JAN 2330 
167 604. 1 JAN2336 
168 590. 1 JAN 2342 
169 580. 1 JAN 2348 
lm 572. 1 JAN 2354 
171 565. * 2 JAN 0000 
in 559. 2 JAN 0006 
173 552. 2 JAN 0012 
1 74 544. 2JAN0018 
175 533. 2 JAN 0024 
1 76 520. 2 JAN 0030 
177 503. * 2 JAN 0036 
1 78 485. 2 JAN 0042 
179 467. 2 JAN 0048 
180 449. 2 JAN 0054 
181 434. 2JANOlOO 
1 82 424. * 2JAN0106 
1 83 417. 2 JAN 0112 
1 84 415. 2 JAN 0118 

ORD FLW 



1 JAN 0424 45 17. 1 JAN 1124 115 1109. 1 JAN 1824 185 415. 2 JAN 0124 255 87. 
1 JAN 0430 46 17. 1 JAN 1130 116 1201. 1 JAN 1830 106 415. 2 JAN 0130 256 70. 
1 JAN 0436 47 18. 1 JAN 1136 117 1319. 1 JAN 1836 187 415. 2 JAN 0136 257 54. 
1 JAN 0442 48 18. 1 JAN 1142 118 1474. 1 JAN 1842 188 412. 2 JAN 0142 258 42. 
1 JAN 0448 49 18. 1 JAN 1148 119 16%. 1 JAN 1848 189 406. 2 JAN 0148 259 31. 
' JAN 0454 50 19. 1 JAN 1154 120 2024. * 1 JAN 1854 190 396. 2 JAN 0154 260 24. 

'N 0500 51 19. * 1 JAN 1200 121 2511. 1 JAN 1900 191 382. * 2 JAN 0200 261 18. 
4N 0506 52 19. 1JAN1206 122 3208. * 1JAN1906 192 364. 2 JAN 0206 262 13. 

1 JAN 0512 53 20. 1 JAN 1212 123 4140. * 1 JAN 1912 193 344. 2 JAN 0212 263 10. 
1 JAN 0518 54 20. * 1 JAN 1218 124 5293. 1 JAN 1918 194 323. 2 JAN 0218 264 7. 
1 JAN 0524 55 21. * 1 JAN 1224 125 6649. 1 JAN 1924 1% 306. 2 JAN 0224 265 5. 
1 JAN 0530 56 21. 1 JAN 1230 126 8177. 1 JAN 1930 1% 293. 2 JAN 0230 266 4. 
1 JAN 0536 57 21. lJAN1236 127 9811. lJAN1936 197 206. 2 JAN 0236 267 3. 
1 JAN 0542 58 22. 1 JAN 1242 128 11484. 1 JAN 1942 198 283. 2 JAN 0242 268 2. 
1 JAN 0548 59 22. * lJAN1248 129 13100. 1 JAN1948 199 285. 2 JAN 0248 269 2. 
1 JAN 0554 60 22. * l JAN l254  130 14536. * 1 JAN1954 200 288. 2 JAN 0254 270 1. 
1 JAN 0600 61 22. 1 JAN 1300 131 15632. 1 JAN 2000 201 292. 2 JAN 0300 271 1. 
1 JAN 0606 62 22. * 1 JAN 1306 132 16235. 1 JAN 2006 202 295. 2 JAN 0306 272 1. 
1 JAN0612 63 22. 1JAN1312 133 16236. 1 JAN2012 203 298. 2 JAN 0312 273 0. 
1 JAN 0618 64 22. * 1 JAN 1318 134 15622. 1 JAN 2018 204 300. 2 JAN 0318 274 0. 
1 JAN 0624 65 21. 1JAN1324 135 14478. 1 JAN2024 205 300. 2 JAN 0324 275 0. 
1 JAN 0630 66 21. 1 JAN 1330 136 12969. * 1 JAN 2030 206 299. 2 JAN 0330 276 0. 
1 JAN 0636 67 21. 1 JAN 1336 137 11302. 1 JAN 2036 207 296. 2 JAN 0336 277 0. 
1 JAN 0642 68 22. 1 JAN 1342 138 9670. 1 JAN 2042 208 291. 2 JAN 0342 278 0. 
1 JAN 0648 69 22. 1 JAN 1348 139 8197. 1 JAN 2048 209 284. * 2 JAN 0348 279 0. 
1 JAN 0654 70 22. * 1 JAN 1354 140 6934. 1 JAN 2054 210 275. 2 JAN 0354 280 0. * 

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

PEAK FLW TIME MAXICAM AVERAGE FLOW 
(CFS) (HR) 6-HR 24-HR 72-HR 27.90-HR 
16236. 13.20 (CFS) 4518. 1270. 1093. 1093. 

( INCHES) 2.630 2.958 2.960 2.960 
(AC-FT) 2240. 2520. 2521. 2521. 

HYDROGRAPH AT CO-5 
TRANSPOSlTlOll AREA 30.0 SQ M I  

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

DA MOM HRMN ORD FLW DA MOM HRMN ORD FLOV * 
1 JAN 0000 1 0. 1 JAN 0700 71 22. 
1 JAN 0006 2 0. 1 JAN 0706 72 23. 
1 JAN 0012 3 0. 1JAN0712 73 23. 
1JANOOl8 4 0. 1JAN0718 74 24. 
1 JAN 0024 5 0. 1 JAN 0724 75 24. 
1 JAN 0030 6 0. 1 JAN 0730 76 25. 
1 JAN 0036 7 1. lJAN0736 77 25. 
1 JAN 0042 8 1. 1 JAN 0742 78 26. 
1 JAN 0048 9 2. 1 JAN 0748 79 26. 
1 JAN 0054 10 2. 1 JAN 0754 80 26. 
lJANO1OO 11 3. 1 JAN 0800 81 26. 
1 JAN0106 12 4. 1JAN0806 82 26. 
lJAN0112 13 5. lJAN0812 83 26. 
1 JAN 0118 14 7. 1 JAN 0818 84 27. * 
1 JAN 0124 15 8. 1 JAN 0824 85 27. 
1 JAN0130 16 9. 1 JAN 0830 86 27. 
1 JAN 0136 17 10. * 1JAN0836 87 27. 
1 JAN 0142 18 11. 1 JAN 0842 88 27. 
1 JAN 0148 19 12. 1JAN0848 89 28. 
1 JAN 0154 20 13. 1 JAN 0854 90 29. 
1 JAN 0200 21 14. 1 JAN 0900 91 30. 
1 JAN 0206 22 14. 1JAN0906 92 46. * 
1 JAN 0212 23 15. * 1 JAN 0912 93 42. * 

'4N 0218 24 15. 1 JAN 0918 94 58. 
AN 0224 25 16. lJAN0924 95 86. * 

I JAN 0230 26 16. 1JANW30 % 127. 
1 JAN 0236 27 16. 1 JAN 0936 97 181. 
1 JAN 0242 28 16. 1JAN0942 98 244. 
1 JAN 0248 29 16. * lJAN0948 W 310. 

r*************************************************************** 

DA MOM HRMN OR0 FLOU DA MON HRMN ORD FLOU 

1 JAN 1400 141 5732. 1 JAN 2100 211 256. 
1 JAN 1406 142 4886. 1 JAN 2106 212 246. 
1 JAN 1412 143 4191. 1 JAN 2112 213 236. 
1 JAN 1418 144 3620. 1 JAN 2118 214 228. 
1 JAN 1424 145 3149. 1 JAN 2124 215 222. 
1JAN1430 146 2758. 1JAN2130 216 217. 
1JAN1436 147 2431. 1JAN2136 217 214. 
1 JAN 1442 148 21%. 1 JAN 2142 218 211. 
1 JAN 1448 149 1923. 1 JAN 2148 219 209. 
lJAN1454 150 1726. 1JAN2154 220 207. 
lJAN1500 151 1559. 1JAN22OO 221 206. 
1 JAN 1506 152 1417. 1 JAN 2206 222 205. 
1 JAN 1512 153 1296. 1 JAN 2212 223 205. 
1 JAN 1518 154 1192. 1 JAN 2218 224 204. 
1JAN1524 155 1103. 1JAN2224 225 204. 
1 JAN 1530 1% 1026. 1 JAN 2230 226 203. 
1 JAN 1536 157 959. 1 JAN 2236 227 202. 
1 JAN 1542 158 901. 1 JAN 2242 228 201. 
1 JAN 1548 159 850. 1 JAN 2248 229 199. 
1 JAN 1554 160 803. 1 JAN 2254 230 196. 
1 JAN 1600 161 760. 1 JAN2300 231 192. 
1 JAN 1606 162 720. 1 JAN 2306 232 187. 
1 JAN 1612 163 683. 1 JAN 2312 233 182. 
1 JAN 1618 164 651. 1 JAN 2318 234 179. 
1 JAN 1624 165 624. 1 JAN 2324 235 178. 
1 JAN 1630 166 602. 1 JAN 2330 236 179. 
1 JAN 1636 167 585. 1 JAN 2336 237 183. 
1 JAN 1642 168 572. 1 JAN 2342 238 186. 
1 JAN 1648 169 561. 1 JAN 2348 239 190. 



1 JAN 0254 30 16. * 1JAN0954 
1 JAN 0300 31 16. 1JAN1000 
1 JAN 0306 32 16. 1JAN1006 
1 JAN 0312 33 16. 1 JAN 1012 
1 JAN 0318 34 16. 1 JAN 1018 
' JAN 0324 35 16. 1JAN1024 

!N 0330 36 16. 1JAN1030 
AN 0336 37 16. 1 JAN 1036 

1 JAN 0342 38 16. lJAN1042 
1 JAN 0348 39 16. * 1 JAN 1048 
1 JAN 0354 40 16. * 1JAN1054 
1 JAN 0400 41 16. 1JAN1100 
1 JAN 0406 42 16. 1 JAN 1106 
1 JAN 0412 43 17. 1 JAN 1112 
1 JAN0418 46 17. lJAN1118 
1 JAN 0424 45 17. 1JAN1124 
1 JAN 0430 46 17. * 1 JAN 1130 
1 JAN 0436 47 17. 1JAN1136 
1 JAN 0442 48 17. * lJAN1142 
1 JAN 0448 49 18. 1 JAN 1148 
1 JAN 0454 50 18. * 1 J A N l l 5 4  
1 JAN 0500 51 19. 1 JAN 1200 
1 JAN 0506 52 19. 1 JAN 1206 
1 JAN 0512 53 19. * 1 JAN 1212 
1 JAN0518 54 20. 1 JAN 1218 
1 JAN 0524 55 20. * 1 JAN 1224 
1 JAN 0530 56 21. 1 JAN 1230 
1 JAN 0536 57 21. 1 JAN1236 
1 JAN 0542 58 21. * 1 JAN 1242 
1 JAN 0548 59 21. 1 JAN 1248 
1 JAN 0554 60 21. 1 JAN 1254 
1 JAN 0600 61 21. 1 JAN 1300 
1 JAN 0606 62 21. * 1 JAN 1306 
1 JAN 0612 63 21. 1 JAN 1312 
1 JAN0618 64 21. 1 JAN 1318 
1 JAN 0624 65 21. 1 JAN 1324 
1 JAN 0630 66 21. 1 JAN 1330 
1 JAN 0636 67 21. 1 JAN 1336 

'AN 0642 68 21. 1 JAN 1342 
AN 0648 69 21. 1 JAN 1348 

I JAN 0654 70 22. * 1 JAN 1354 

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

1 JAN 1654 
1 JAN 1700 
1 JAN 1706 
1 JAN 1712 
1 JAN 1718 
1 JAN 1724 
1 JAN 1730 
1 JAN 1 m  

* lJAN1742 
1 JAN 1748 

* 1 JAN 1754 
* 1 JAN 1800 

1 JAN 1806 
1 JAN 1812 
1 JAN 1818 

* 1JAN1824 
1JAN1830 

* 1JAN1836 
1JAN1842 

* 1 JAN 1848 
1 JAN 1854 
1 JAN 1900 
1 JAN 1906 
1 JAN 1912 
1 JAN 1918 

* 1 JAN 1924 
lJAN1930 
1 JAN 1936 

* 1JAN1942 
* 1 JAN 1948 

1 JAN 1954 
1 JAN 2000 

* 1 JAN 2006 
* 1 JAN 2012 
* 1 JAN 2018 

1 JAN 2024 
1 JAN 2030 
1 JAN 2036 
1 JAN 2042 
1 JAN 2048 
1 JAN 2054 

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

1 JAN 2354 240 193. 
2 JAN 0000 241 195. 
2 JAN 0006 242 197. 
2 JAN 0012 243 198. 
2 JAN 0018 244 199. 
2 JAN 0024 245 199. 
2 JAN 0030 246 197. 
2 JAN 0036 247 194. 

* 2 JAN 0042 248 188. 
* 2 JAN 0048 249 180. 

2 JAN 0054 250 168. 
2 JAN 0100 251 154. 
2 JAN 0106 252 138. 

* 2 JAN 0112 253 120. 
2 JAN 0118 254 102. 
2 JAN 0124 255 84. 
2 JAN 0130 256 67. 
2 JAN 0136 257 53. 
2 JAN 0142 258 40. 
2 JAN 0148 259 30. 
2 JAN 0154 260 23. 

* 2 JAN 0200 261 17. 
* 2 JAN 0206 262 13. 

2 JAN 0212 263 9. 
2 JAN 0218 264 7. 
2 JAN 0224 265 5. 

* 2 JAN 0230 266 4. 
2 JAN 0236 267 3. 
2 JAN 0242 268 2. 

* 2 JAN 0248 269 1. 
2 JAN 0254 270 1. 
2 JAN 0300 271 1. 

* 2 JAN 0306 z n  I. 
2 JAN 0312 273 0. 

* 2 JAN 0318 274 0. 
2 JAN 0324 275 0. 
2 JAN 0330 276 0. 
2 JAN 0336 277 0. 
2 JAN 0342 278 0. 
2 JAN 0348 279 0. 
2 JAN 0354 280 0. * 

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

PEAKFLOV TIME MAXIMUM AVERAGE FLUJ 
( U S )  (HR) 6-HR 24-HR 72-HR 27.90-HR 
15847. 13.20 (CFS) 4401. 1234. 1062. 1062. 

(INCHES) 2.562 2.875 2.876 2.876 
(AC-FT) 2182. 2448. 2450. 2450. 

CUFRlLATlVE AREA = 15.97 SQ M I  

HYDROGRAPH AT CO-5 
TRANSPOSITIOWAREA 40.0SQHI 

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

DA MOM HRMN ORD FLUJ DA MW HRMN OR0 FLOU * OA I(OW HRMN ORD FLOU DA MOM HRMN ORD FLOU 

1 JAN 0000 1 0. 1 JAN 0700 71 22. 1 JAN 1400 141 5658. 1 JAN 2100 211 252. 
1 JAN 0006 2 0. 1 JAN 0706 72 22. 1 JAN 1406 142 4822. * 1 JAN 2106 212 242. 
1 JAN 0012 3 0. 1JAN0712 73 23. 1 JAN 1412 143 4135. 1 JAN 2112 213 233. 
1 JAN 0018 4 0. 1 JAN 0718 74 23. 1 JAN 1418 144 3572. 1 JAN 2118 214 225. 
1 JAN 0024 5 0. 1JAN0724 75 24. * 1 JAN 1424 145 3106. 1 JAN 2124 215 219. 
1 JAN 0030 6 0. 1 JAN 0730 76 25. 1 JAN 1430 146 2720. 1 JAN 2130 216 214. 
1 JAN 0036 7 1. 1 JAN 0736 77 25. 1 JAN 1436 147 2398. * 1 JAN 2136 217 210. 
1 JAN 0042 8 1. 1 JAN 0742 78 25. 1 JAN 1442 148 2126. * 1 JAN 2142 218 207. 

IAN 0048 9 2. 1 JAN 0748 79 26. 1 JAN 1448 149 1896. * 1 JAN 2148 219 205. 
JAN 0054 10 2. 1 JAN 0754 80 26. 1 JAN 1454 150 1701. 1 JAN 2154 220 204. 

IJANOIOO 11 3. 1 JAN0800 81 26. * lJAN1500 151 1536. 1JAN2200 221 203. 
1 JAN 0106 12 4. 1JAN0806 82 26. lJAN1506 152 1397. * 1JAN2206 222 202. 
1 JAN 0112 13 5. lJAN0812 83 26. * 1 JAN 1512 153 1277. 1 JAN 2212 223 201. 
1 JAN 0118 14 7. 1 JAN 0818 84 26. * 1 JAN 1518 1% 1175. * 1 JAN 2218 224 201. 



1 JAN 0124 
, 1 JAN 0130 

1 JAN 0136 
1 JAN 0142 
1 JAN 0148 
1 JAN 0154 

Y 0200 
: 0206 

I ,AN 0212 
1 JAN 0218 
1 JAN 0224 
1 JAN 0230 
1 JAN 0236 
1 JAN 0242 
1 JAN 0248 
1 JAN 0254 
1 JAN OM0 
1 JAN 0306 
1 JAN 0312 
1 JAN 0318 
1 JAN 0324 
1 JAN 0330 
1 JAN 0336 
1 JAN 0342 
1 JAN 0368 
1 JAN 0354 
1 JAN 0400 
1 JAN 0406 
1 JAN 0412 
1 JAN 0418 
1 JAN 0424 
1 JAN 0430 
1 JAN 0436 
1 JAN 0442 
1 JAN 0448 
1 JAN 0454 
1 JAN 0500 
1 JAN 0506 
- ' W  0512 

N 0518 
.AN 0524 

1 JAN 0530 
1 JAN 0536 
1 JAN 0542 
1 JAN 0548 
1 JAN 0554 
1 JAN 0600 
1 JAN 0606 
1 JAN 0612 
1 JAN 0618 
1 JAN 0624 
1 JAN 0630 
1 JAN 06% 
1 JAN 0642 
1 JAN 0648 
1 JAN 0654 

8. 1 JAN 0824 85 
9. 1 JAN 0830 86 

10. lJAN0836 87 
11. * 1 JAN0842 88 
12. 1 JAN 0848 89 
13. 1JAN08W 90 
14. 1 JAN W O O  91 
14. 1 JAN 0906 92 
15. 1JAN0912 93 
15. 1JAN0918 94 
15. 1 JAN 0924 95 
15. * 1JANW30 % 
16. * lJAN0936 97 
16. 1 JAN 0942 98 
15. lJAN0948 W 
15. 1 JAN0954 100 
15. 1 JAN 1000 101 
15. * 1 JAN 1006 102 
15. 1 JAN 1012 103 
15. * 1 JAN 1018 104 
15. 1 JAN1024 105 
16. 1 JAN 1030 106 
16. 1 JAN 1036 107 
16. 1 JAN 1042 108 
16. lJAN1048 109 
16. 1 JAN 1054 110 
16. 1 JAN 1100 111 
16. 1 JAN 1106 112 
16. 1 JAN 1112 113 
16. 1 JAN 1118 114 
17. 1 JAN 1124 115 
17. ' 1 JAN 1130 116 
17. 1 JAN 1136 117 
17. 1 JAN1142 118 
18. 1 JAN 1148 119 
18. 1 JAN 1154 120 
18. 1 JAN 1200 121 
19. 1 JAN1206 122 
19. * 1 JAN 1212 123 
20. 1 JAN 1218 124 
20. 1 JAN1224 125 
20. lJAN1230 126 
21. 1 JAN 1236 127 
21. 1 JAN 1242 128 
21. 1 JAN1248 129 
21. * 1 JAN1254 130 
21. 1 JAN 1300 131 
21. 1 JAN 1306 132 
21. * 1 JAN 1312 133 
21. 1 JAN 1318 134 
21. 1 JAN 1324 135 
21. 1 JAN 1330 136 
21. 1 JAN 1336 137 
21. 1 JAN 1342 138 
21. 1 JAN1348 139 
22. 1JAN1354 140 * 

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

26. 1 JAN 1524 
26. lJAN1530 
27. 1 JAN 1536 
n. 1 JAN 1542 
27. 1JAN1548 
28. 1 JAN 1554 
29. 1 JAN 1600 
32. 1 JAN 1606 
38. 1 JAN 1612 
49. 1 JAN 1618 
70. 1 JAN 1624 

104. 1 JAN 1630 
150. 1 JAN 1636 
207. 1 JAN 1642 
270. 1 JAN 1648 
335. 1 JAN 1654 
397. 1 JAN 1700 
453. * 1JAN1706 
504. 1 JAN 1712 
549. 1JANl718 
592. 1JAN1724 
632. 1 JAN 1730 
672. 1 JAN 1736 
712. 1JAN1742 
751. 1 JAN1748 
791. 1 JAN 1754 
1 1 JAN1800 
874. * 1 JAN 1806 
922. 1 JAN 1812 
980. 1 JAN 1818 

1051. 1 JAN 1824 
1139. 1 JAN 1830 
1252. 1 JAN 1836 
1400. 1 JAN 1842 
1613. * 1 JAN 1848 
1927. 1 JAN 1854 
2397. 1 JAN 1900 
3069. 1 JAN 1906 
3968. 1 JAN 1912 
5082. 1 JAN 1918 
6391. 1 JAN 1924 
1867. 1JAN1930 
9446. 1 JAN 1936 

11062. 1 JAN 1942 
12622. 1 JAN 1948 
14010. lJAN1954 
15069. 1 JAN 2000 
15651. 1 JAN2006 
15652. 1 JAN2012 
15060. 1JAN2018 
13955. 1 JAN2024 
12498. 1 JAN 2030 
10889. * 1 JAN 2036 
9313. 1 JAN 2042 
7892. 1 JAN 2048 
6673. 1 JAN 2054 * 

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

155 1087. 1 JAN 2224 225 
156 1011. 1 JAN 2W) tZb 
157 945. 1 JAN 2236 227 
158 888. 1 JAN 2242 228 
159 837. 1 JAN 2248 229 
160 791. 1 JAN 2254 230 
161 748. 1 JAN 2300 231 
162 709. 1 JAN 2306 232 
163 672. 1 JAN 2312 233 
164 640. 1 JAN 2318 234 
165 614. 1 JAN 2324 235 
1 66 592. 1 JAN 2330 236 
167 5T5. 1 JAN 2336 237 
1 68 56t. 1 JAN 2342 238 
169 552. 1 JAN2348 239 
170 . 1 JAN 2354 240 
171 538. 2 JAN 0000 241 
172 532. 2 JAN 0006 242 
173 525. 2 JAN 0012 243 
174 517. 2 JAN 0018 244 
1 75 507. 2 JAN 0024 245 
176 4%. 2 JAN 0030 246 
ln 479. 2 JAN 0036 247 
178 462. 2 JAN 0042 248 
179 444. 2 JAN 0048 249 
180 428. 2 JAN 0054 250 
181 413. 2 JAN 0100 251 
162 403. 2 JAN 0106 252 
183 397. 2 JAN 0112 253 
184 395. 2JAN0118 254 
1 85 395. 2JANO124 255 
1 86 3%. 2 JAN 0130 256 
187 3%. 2 JAN 0136 257 
188 392. 2 JAN 0142 258 
189 386. 2 JAN 0148 259 
190 377. 2JAN0154 260 
191 36C. 2 JAN 0200 261 
192 347. 2 JAN 0206 262 
193 328. 2 JAN 0212 263 
194 308. 2 JAN 0218 264 
195 291. 2 JAN 0224 265 
1% 279. * 2 JAN 0230 266 
197 272. 2 JAN 0236 267 
198 270. 2 JAN 0242 268 
1 99 271. 2 JAN 0248 269 
200 274. 2 JAN 0254 270 
201 278. 2 JAN 0300 271 
202 281. 2 JAN 0306 272 
203 284. 2 JAN 0312 273 
204 285. 2 JAN 0318 274 
205 286. 2 JAN 0324 215 
206 285. 2 JAN 0330 276 
207 282. 2 JAN 0336 277 
208 218. 2 JAN 0 x 2  278 
209 271. * 2 JAN 0348 279 
210 262. 2 JAN 0354 280 

**********m************************** 

PEAK FLOU TIHE ClAXIHUl AVERAGE FLOU 
(CFS) (HR) 6-HR 24-HR 72-HR 27.90-HR 
15652. 13.20 (CFS) 4343. 1216. 1047. 1047. 

(INCHES) 2.528 2.833 2.834 2.834 
(AC-FT) 2153. 2413. 2414. 2414. 

I 

CUF(ULAT1VE AREA = 15.97 SQ H I  

INTERPOLATED HYDROGRAPH AT CO-5 

t*, ....................................................................................................................... 

DA now HRHN ORD FLW DA MON HRHN ORD FLW DA Km HRHN ORD FLOU * DA WN HRHN ORD * FLW 



1 JAN 0000 
1 JAN 0006 
1 JAN 0012 
1 JAN 0018 
1 JAN 0024 
1 JAN 0030 

\N 0036 
hN 0042 

JAN 0048 
1 JAN 0054 
1 JAN 0100 
1 JAN 0106 
1 JAN 0112 
1 JAN 0118 
1 JAN 0124 
1 JAN 0130 
1 JAN 0136 
1 JAN 0142 
1 JAN 0148 
1 JAN 0154 
1 JAN 0200 
1 JAN 0206 
1 JAN 0212 
1 JAN 0218 
1 JAN 0224 
1 JAN 0230 
1 JAN 0236 
1 JAN 0242 
1 JAN 0248 
1 JAN 0254 
1 JAN 0300 
1 JAN 0306 
1 JAN 0312 
1 JAN 0318 
1 JAN 0324 
1 JAN 0330 
1 JAN 0336 
1 JAN 0342 

IAN 0348 
AN 0354 

. JAN 0400 
1 JAN 0406 
1 JAN 0412 
1 JAN 0418 
1 JAN 0424 
1 JAN 0430 
1 JAN 0436 
1 JAN 0442 
1 JAN 0448 
1 JAN 0454 
1 JAN 0500 
1 JAN 0506 
1 JAN 0512 
1 JAN 0518 
1 JAN 0524 
1 JAN 0530 
1 JAN 0536 
1 JAN 0542 
1 JAN 0548 
1 JAN 0554 
1 JAN 0600 
1 JAN 0606 
1 JAN 0612 
1 JAN 0618 
1 JAN 0624 
1 JAN 0630 
1 JAN 0636 
1 JAN 0642 
1 JAN 0648 
1 JAN 0654 

1 JAN 0700 
1 JAW 0706 
1JANO712 
1 JAN 0718 
1 JAN 0724 
1 JAN 0730 
1 JAY 07% 
1 JAN 0742 
1 JAN 0748 
1 JAN 0754 

* 1 JAN OSOO 
lJAN0806 
1 JAN 0812 
1 JAN0818 
1 JAN 0824 

* 1 JAY 0830 
lJANo836 
1 JAN 0842 
1JAN0848 
1 JAN 08% 
1 JAN 0900 

* 1JAN0906 
1JAN0912 
1 JAN 0918 
1 JAW 0924 
1 JAN 0930 
1 JAN w36 
1 JAN 0942 
1 JAN 0948 
1 JAN 0954 
lJAN1000 
1 JAN 1006 
1 JAN 1012 
1 JAN 1018 

* 1 JAN 1024 
1 JAN 1030 
1 JAN 1036 

* 1 JAN 1042 
1 JAN 1048 
1JAN1054 
1JAN1100 
1 JAN 1106 
1 JAN 1112 
1 JAN 1118 
1JAN1124 
1 JAN 1130 
1 JAN1136 
1 JAN1142 
1 JAN1148 
1JAN1154 
1 JAN 1200 
1 JAN 1206 
1 JAN 1212 

* 1 JAM 1218 
1JAW1224 
1 JAN 1230 
1 JAN 1236 

* lJAN1242 
lJAN1248 
1 JAN 1254 
1 JAN 1300 
lJAN1306 

* 1JAN1312 
1 JAN 1318 
1 JAN 1324 
1 JAN 1330 
1 JAN 1336 
1 JAN 1342 
l JAN l348  
1 JAN 1354 

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

23. 1 JAN 1400 
23. lJAN1406 
24. 1 JAN 1412 
25. 1JAN1418 
25. 1JAN1424 
26. 1JAN1430 
26. l J A N l 4 3 6  
26. 1 JAN 1442 
27. 1 JAN 1446 
27. 1 JAN 14% 
27. 1JAN1500 
27. 1 JAN 1506 
27. 1 JAN 1512 
27. 1JAN1518 
28. l J A N l 5 2 4  
28. 1 JAN 1530 
28. 1 JAN 1536 
28. 1 JAN 1542 
30. 1 JAN 1548 
32. l JAN15W 
38. 1 JAN 1600 
50. 1 JAN 1606 
n. i JAN 1612 

106. 1 JAN 1618 
155. 1 JAN 1624 
215. 1 JAN 1630 
283. lJAN1636 
352. 1JAN1642 
417. 1 JAN 1648 
474. 1 JAN 1654 
523. 1JANlTOO 
565. 1 JAN 1706 
602. l J A N l 7 1 2  
636. 1JANl718 
669. 1 JAN 1724 
702. 1JAN1730 
737. 1 JAN 1736 
774. 1 JAN 1742 
812. 1 JAN 1748 
851. 1 JAN 1754 
892. 1 JAN 1800 
937. 1 JAN 1806 
988. 1 JAN 1812 

1050. 1 JAN 1818 
1126. 1 JAN 1824 
1219. 1 JAN 1830 
1339. 1 JAN 1836 
1497. 1 JAN 1842 
1722. lJAN1848 
2053. 1 JAN 1854 
2546. 1 JAN 1900 
3250. 1 JAN 1906 
4191. 1 JAN 1912 
5357. 1 JAN 1918 
6727. 1 JAN 1924 
8271. 1 JAN 1930 
9922. 1JAN1936 

11612. 1 JAN 1942 
13244. 1JANl948 
146%. 1 JAN 105C 
15803. 1 JAN ZOO0 
16412. 1 JAN 2006 
16413. 1 JAN 2012 
15793. 1 JAN 2018 
14637. 1 JAN 2024 
13112. 1 JAN 2030 
11428. * lJAN2036 
9778. * 1 JAN 2042 
8289. * 1 JAN 2048 
7013. 1JAN2054 

r**************************II 

5950. 
5074. 
4355. 
3764. 
3276. 
2871. 
2532. 
2247. 
2005. 
1800. 
1626. 
1479. 
1353. 
1246. 
1152. 
i o n .  
1003. 
942. 
889. 
840. 
m. 
753. 
715. 
681. 
653. 
631. 
613. 
599. 
589. 
580. 
574. 
567. 
560. 
552. 
541. 
527. 
511. 
493. 
474. 
4%. 
441. 
430. 
423. 
421. 
421. 
422. 
421. 
418. 
412. 
402. 
387. 
369. 
349. 
328. 
310. 
297. 
290. 
288. 
289. 
292. 
296. 
300. 
302. 
304. 
304. 
303. 
300. 
295. 
288. 
279. 

********* 

1 JAN 2100 
1 JAN 2106 
lJAN2112 
1 JAN 2118 
1 JAN 2124 
1 JAN 2130 
lJAN2136 
1 JAN 2142 
1 JAN 2148 
1 JAN 2154 
1 JAN 2200 
1 JAN 2206 
lJAN2212 
1 JAN 2218 
1 JAN 2224 
1 JAN 2230 
1 JAN 2236 
1 JAN 2242 
1 JAN 2248 
1 JAN 2254 
1 JAN 2300 
1 JAN 2306 
1 JAN 2312 
1 JAN 2318 
1 JAN 2324 
1 JAN 2330 
1 JAN 2336 
1 JAN 2342 

* 1 JAN 2348 
1 JAN 2354 
2 JAN 0000 
2 JAN 0006 
2JAN0012 
2 JAN 0018 
2 JAN 0024 
2 JAN 0030 
2 JAN 0036 
2 JAN 0042 
2 JAN 0048 
2 JAN 0054 
2 JAN 0100 
2JAN0106 
ZJAN0112 
2JAN0118 
2 JAN 0124 
2 JAN 0130 
2 JAN 0136 
2 JAN 0142 
2 JAN 0148 
2 JAN 0154 
2 JAN 0200 
2 JAN 0206 
2 JAN 0212 
2 JAN 0218 
2 JAN 0224 
2 JAN 0230 
2 JAN 0236 
2 JAN 0242 
2 JAN 0248 
2 JAN 0254 
2 JAN 0300 

* 2 JAN 0306 
2JAN0312 
2JAN0318 
2 JAN 0324 
2 JAN 0330 
2 JAN 0336 
2 JAN 0342 
2 JAN 0348 
2 JAN 0354 

*****************l 

PEAK FLW TIME C I A X I M  AVERAGE FLOU 
(CFS) (HR) 6- HR 24-HR 72-HR 27.90-HR 
16413. 13.20 (CFS) 4571. 1287. 1107. 1107. 



(INCHES) 2.661 2.996 2.998 2.996 
(AC- FT)  2267. 2552. 2553. 2553. 

CLMlLATlVE AREA = 15.97 SP H I  



RUNOFF S W Y  
F L W  I N  CUBIC FEET PER SECOWD 

TIME I N  HOURS, AREA I N  SQUARE MILES 

OPERAT I ON STAT ION 

HYDROGRAPH AT XISUB 

ROUTED TO XROX2 

HYDROGRAPH AT X2SUB 

2 COWBINED AT X W - 1  

ROUTED TO XROW 

HYDROGRAPH AT X3SUB 

2 CCUBINED AT XCO-2 

HYDROGRAPH AT X4SUB 

2 COMBINED AT XCO-3 

HYDROGRAPH AT X5SUB 

2 COMBINED AT XCO-4 

HYDROGRAPH AT SUBCl 

ROUTED TO RO- 1 

HYDROGRAPH AT SUBC2 

HYDROGRAPH AT SUBC3 

HYDROGRAPH AT SUBC4 

ROUTED TO RO-2 

HYDROGRAPH AT SUBC5 

2 COMBINED AT w-1 

ROUTED TO RO-3 

4 CCMBINED AT CO-2 

ROUTED TO RO-4 

HYDROGRAPH AT SUBC7 

ROUTED TO RO-5 

HYDROGRAPH AT SUBC8 

2 CU4BINED AT W-3 

3COMBINEDAT CO-4 

ROUTED TO RO-6 

HYDROGRAPH AT SUBW 

2 COWBINED AT CO-5 

PEAK TIME OF AVERAGE F L W  FOR W I W M  PERIOD 
FLOU PEAK 6-HOUR 24-H(X# 72-HOUR 

@ 12.30 152. 41. 36. 

909. 12.50 152. 41. 36. 

BASIN I IAX IMM TIME OF 
AREA STAGE RAX STAGE 

.60 

.60 

.43 

1.03 

1.03 

.56 

1.59 

.28 

1.87 

.38 

2.25 

1.26 

1.26 

2.15 

1.25 

2.55 

2.55 

3.38 

5.93 

5.93 

10.59 

10.59 

1.18 

1.18 

1.42 

2.60 

15.64 

15.44 

.53 

15.97 

*** ""WAL END OF HEC-1 *** 



APPENDIX D 

CLINE CREEK 

DATA SUPPLIED 

BY 

FLOOD CONTROL DISTRICT OF 

MARICOPA COUNTY 



(7 - : SCS TYPE Ii DISTRIBUTION 
. . 

!' .-.- 
2-HOUR DLSTRIBUTION 

* 
Time Inc.(Hr) Cumulative D D ~  

6 -HOUR DISTRIBUTION 



24-HOUR DISTRIBUTION 

Time Inc.(Hr) .Cumulative D D ~  Time Inc.(Hr) Cumulative uut 



FLOOD CONTROL DISTRICT of Maricopa County 

Interoffice Memorandum 

KFILE 

DESTROY 
CMT 
NO. 

D y r /  "": &g ,JK OATE: 4//,/B9 

A quest ion had come up regarding 'vhich a r e a l  reduct ion curve should be used. 
NOAA i n  t h e i r  Technical Memorandum NUS HYDRO-40 e n t i t l e d  'Depth-Area Rat ios  in 
the  Semi-Arid Southvest United S t a t e s m  has  u t i l i z e d  the da t a  from the Walnut 
Gulch Experimental vatershed t o  develop the  curves t o  be used f o r  the 
southwest region of the United S ta t e s .  The memo does not  provide a r eg re s s ion  
equation f o r  the curves,  bu t  only a graph. Because of the  shape and the  s c a l e  
f o r  the  curves,  it  i s  d i f f i c u l t  t o  achieve accurate  values f o r  t he  smal le r  
watersheds. Therefore, Tom Hieb and I conducted independent determinat ions of 
the  values f o r  l e s s  than 100 square miles  f o r  a uniform s e t  of r a t i o s  f o r  a 
storm with a duration of 24 hours. 

The r a t i o s  should be used f o r  any vatershed g r e a t e r  than 10 square miles .  The 
fo l lov ing  a r e  the values t o  be used f o r  a storm with a dura t ion  of 24 hours .  

Square Mile Rat io  

10 -95 
2 0 -92 
3 0 -90 
40 -89 
5 0 .88 
60 .87 
7 0  - 8 6  
80 .86 
90 - 85  

100 .85 

I have not looked a t  values f o r  o ther  du ra t ions ,  I$ there  i s  a need t o  have 
these  values,  then ve should determine a s e t  of uniform r a t i o s  f o r  t h a t  
s p e c i f i c  durat ion t h a t  can be used. 

I - 

SUBJECT. 5- p J h C / &  



I : i n  I I .  I r . I  I :lr111 :.tic t:,ces i ,I l.i;~r i c o y n  I ; o ~ n  I y 

( a r l i l i  I - i u n  ':o SCI?TL I ~ j r  I L  kUL2 inetho<l and I;\ for  Gre?n a n d  Amp* ri~c t h o t l )  

Land-Use and/or  S u r f  ace C o v e r  S u r f  ace 
Retention Loss 

i n c h e s  

N a t u r a l  
D e s e r t  and r a n g e l a n d ,  f l a t  s l o p e  
H i l l s l o p e s ,  S o n o r a n  d e s e r t  
M o u n t a i n ,  b r u s h  

D e v e l o p e d  ( R e s i d e n t i a l  and Commerc ia l  
Lawn and t u r f  
D e s e r t  l a n d s c a p e  
Pavement 

A g r i c u l t u r a l  
T i  I  l e d  
I r r i g a t e d  p a s t u r e  



TADLE 4 

I n i  f i n 1  Lor.s p i t 1 5  l.l;~ifor.rn L o s s  [ ? a t e  paran~e ' ter -  v;jluc!s 
for' I);tre ground acc.orrlirt!l  to sc>i l ~ e r . t u r t . ~ c I a s s i  f i c a i  i 0 1 1  

. . 
I n i t i a l  L o s s , - I n  i n c h e s  

S o i l  t e x t u r e  U n i f o r m  Loss Hate 
C l a s s i f i c a t i o n  CNSTL 

STRTL' . 

D r y  Norma l  S a t u r a t e d  

_sand --, 

- loamy sand - .:=--- 
sandv I w n i  
l oam 
s i l t y  joam --- 

sandi-clay -. .-- loam 
c l a y  loam 
s i l t y - - c l a y  loam 
sandy c l a y  
s i  i ty c l a y  
c l  ay 

. P 

- z f e c f  i o n  3: ST!:!:: [I,-,,, - -...- ; L.. . : - ! ; : . : . > a i  i a11(!5 slj<:h i~!, (f!!r.f:r-.! :!!I<! : #::I,!.. i :I~IC! 





Time of concentration (TJ or travel time (Tt) 
' project FCD-Floodplain Dallnaatlon BY Rd'$ Date f l - l8- t7  

Location 6 L I H.1E C R E  )c WATER SH ED checked =J Date i - 1 3 -3 i  

Tc for Subarea [- I 
T, for Routing Reach 

Assumed Watershed Conditions 

L c N D € v t w f ~ Q  

NOTES: Space for as many as two segments per flow type can be used for each worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

.................. I .  Surface description (table 3-1, TR-55) 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

3. Flow length, L (total L 5 300 f t) ....................... ft 

............................. 4. Two-yr 24-hr rainfall, P2 in 

5. Land slope, s ........................................ Wft 

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n ........................ 

8. Hydraulic radius r (appx - avg. depth) Est. .............. 
9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f t  

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ftlft 

5 ................ 1 1. Average velocity, V (Figure ) f v s  

L 12. T~ =- Compute Tt ............... hr 
3- v 

Channel flow Segment ID 

13. Approximate flow rate, Q .......................... .ft3/sec 

14. Topwidth,T ........................................ ft 

15. Hydraulic radius, r = d = A/T ................... .Estimate ft 

16. Channel slope, s . . ................................... Wft 

17. Manning's roughness coeff., n ........................ 
18. Average velocity, V (Figure 4 1 .................... f?fs 

19 Flow length, L ...................................... f t  

20. Check r estimate: Q = V x T x r = 4B0 compare to line 1 3 

L 
21. TL =- Compute T, ................ hr 

38Mv 

22. Watershed or subarea Tc or T, (add T, in steps 6, 12 and 21) hr 

(Adapted from Worksheet 3. SCS TR-55, Urban Hydrology for Small Watsrsheds) z= , 6 z i  0.36 h, 



Time of concentrat ion (TJ o r  travel  t ime  (Tt) 
' r o j e c t  FCD- F(0od \a\hDellh. BY@@ ~ a t e . ! ! L ! & @ ?  

Location C L I hI E CAE E wATERSI~CD Checked Date 1 1  - 1  0 - 9- 

Tc for Subarea [ -2  Assumed Watershed Conditions 

T, for Routing Reach u r-\D&\l ELOPED 

NOTES: Space for as many as two  segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of f low segments. 

Sheet f low (Applicable t o  Tc only) Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

. . . . . . .  2. Manning's roughness coeff., n (table 3-1, TR-55) 

........................ 3. Flow length, L (total L<  300 ft) ft 

............................. 4. Two-yr 24-hr rainfall, P2 in 

Channel f low Segment ID 

5. Land slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft/ft 
0.8 

0.007lnL) 
6. T L =  ComputeT, . . . . . . . . . . . .  hr 

q5 fi4 

13. Approximate flow rate, Q . . . . . . . . . . . . . . . . . . . . . . . . . .  .ft3/sec 

14. Top width,T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est. . . . . . . . . . . . . . .  

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. ~a te r cou r re  slope, s f t f f t  

11. Averagevelocity, V (Figure 5 ) . . . . . . . . . . . . . . . .  f t f s  

12. L . . . . . . . . . . . . . . .  == Compute T, hr 

15. Hydraulic radius, r = d = NT . . . . . . . . . . . . . . . . . . .  .Estimate ft 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft/ft 

ds-1 
0 , f O  
0.25 

1700 
llI3ob 
3 3  

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

.................... 18. Average velocity, V (Figure 3 ) f t /s 

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

20. Check r estimate: Q = V x T x r = 97 z compare to  line 13 

cs-2. 
0.10 
0.50 

Zbm 
0.123 
3.3 

L 21. T,-- Compute T, . . . . . . . . . . . . . . . .  hr 
3830 v 

22. Watershed or subarea T, or T, (add T, i n  steps 6, 12 and 21) hr 

0. /+- 0.22 1 ~ ~ 1  

(Adapted from Lt'or~sheet 3, SCS TR-55, Urban Hydrology for Small Watersheds) T,=.61 ' 0,76hf. 



Time of concentration (TJ or travel time (Tt) 
I ED - F /ooA~I~, 'M D p  I Project i v l .  BY 19 Date 11- 1 6-89 

~oca t i on  CLI (\I E CR E E K WATERS H ED Checked 5* Date I ( - 1 B - 84 

Tc for Subarea c -3 Assumed Watershed Conditions 

T, for Routing Reach UbJ DEVELO~E)) 

NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of f low segments. 

Sheet f low (Applicable t o  Tc only) Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

2. Manning's roughness coeff., n (table 3-1, TR-55) ....... 

........................ 3. Flow length, L (total L 5  300 ft) h 

... . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Two-yr 24-hr rainfall, P2 in  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Land slope, s Wft 

L 

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est. . . . . . . . . . . . . . .  

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Watercourse slope, s ftfft 

. . . . . . . . . . . . . . . .  1 1 .  Average velocity, V (Figure 5 ) ftfs 

L 12. TL =- 
36M v 

Channel f low 

. . . . . . . . .  Compute Tt . . . . . .  hr 

Segment ID 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . 13. Approximate flow rate, Q .ft3/sec 

14. Topwidth,T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

15. Hydraulic radius, r = d = AtT . . . . . . . . . . . . . . . . . . .  .Estimate ft 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

18. ~ v e r a ~ e  velocity, v ( ~ i b r e  4 ) . . . . . . . . . . . . . . . . . . . .  f t l s  

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f t  

20. Check r estimate: Q = V x T x r = 478 compare to  line 13 

L 21. TI -- Compute Tt . . . . . . . . . . . . . . . .  hr 
3aM v 

22.  Watershed or subarea Tc or T, (add T, in  steps 6, 12 and 21) hr 

(Adzpled from Worrsheer 3. SCS TR-55, Urban Hydrology for Small Wartrsheds) x: = 0, Sohr, 



Time of concentrat ion (T,) o r  travel  t i m e  (Tt) L . ~  23 
U 

' project E D  RaoJplo I;  el iv, . BY /?I@$. Date 11-18-89 

Location CL I tdE CREEK WATERSHED Checked Date I1  - I 9 - 97 

T, for Subarea C -+ Assumed Watershed Conditions 

T, for Routing Reach U N  QEVCI O ~ E D  

NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of f low segments. 

Sheet f low (Applicable t o  Tc only) Segment ID 

1. Surface description (table 3-1, TR-55) ................... 

2. Manning's roughness coeff., n (table 3-1, TR-55) ....... 

3. Flow length, L (total L l  300 ft) ....................... ft 

4. Two-yr 24-hr rainfall, P2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  in  

5. Land slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W f t  

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Flow Length, L f t  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Watercourse slope, s ft/ft 

1 1 .  Average velocity, V (Figure 5 ) . . . . . . . . . . . . . . . .  ft /s 

. . . . . . . . . . . . . .  Compute Tt 

Channel f low Segment ID 

. 13. Approximate flow rate, Q . . . . . . . . . . . . . . . . . . . . . . . . . .  .ft3/sec 

14. Topwidth, T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . .  15. Hydraulic radius, r = d = NT .Estimate ft 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fVft 

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

18. Average velocity, V (Figure 4 ) . . . . . . . . . . . . . . . . . . . .  Ws 

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

20. Check r estimate: Q = V x T x r = 9 2 7  compare to  line 13 

L 21. TL =- Compute Tt . . . . . . . . . . . . . . . .  hr 
38W v 

22. Watershed or subarea T, or T, (aad Tt i n  steps 6, 12 and 21) hr 

(Adapted from Worksheet 3. SCS TR-55, Urban Hydrology for Small Wzrersheds) x z .  ~5 -0, 5Ohl: 



Time of concentration (T,) or travel time (Tt) 6,2U 

'project FdV Floodc\a \A 'Del I'VI. ~~%2 Date 11 -18-89 

Location L L W E  L A E E K ~ A ~ E R S H ~  Checked = Date ' 18 - $3 

T, for Subarea C-5 Assumed Watershed Conditions 

T, for Routing Reach ~ J ~ \ o ~ ~ ' v ~ % o P E D  
NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of f low segments. 

Sheet f low (Applicable t o  Tc only) Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

. . . . . . .  2. Manning's roughness coeff., n (table 3-1, TR-55) 

3. Flow length, L (total L 5  300 ft) ....................... ft 

4. Two-yr 24-hr rainfall, P2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  in 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Land slope, s Wf t  

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est. . . . . . . . . . . . . . .  

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft  

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wf t  

5 11. Average velocity, V (Figure ) . . . . . . . . . . . . . . . .  Ws 

L 12. T =- ' 3-v 

Channel f low 

. . . . . . . . . . . . . . .  Compute T, hr 

Segment ID 

13. Approximate flow rate, Q . . . . . . . . . . . . . . . . . . . . . . . . . .  .ftYsec 

14. Topwidth,T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . .  15. Hydraulic radius, r = d = A/T .Estimate ft  

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wf t  

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  18. Average velocity, V (Figure 4 ) Wr 

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

20. Check r esnmate: Q = V x T x r = 585 compare to  line 13 

L 21. Tk -- Compute T, . . . . . . . . . . . . . . . .  hr 
3600 v 

22 .  Watershed or subarea Tc or T, (add T, in steps 6, 12 and 21) hr 

(Adapted from Worrsheet 3, SCS TR-55, Urban Hydrology for Small Watsrsheds) =, 6rG z 0,57k I 



Time of concentration (T,) or travel time (Tt) 
I 

Project FCD- ~ l o o d p l a b ~  Dehh.  BY q&q Date ll-l&-m 

~ocat ion GC I d E  CR~~=JK ~ 1 4 7 ~ ~  SH ED Checked Date J 1 - ( 8 -2'i 

T, for Subarea C-7 Assumed Watershed Conditions 

T, for Routing Reach C ~ ~ D W ~ O ~ E D  

NOTES: Space for as many as two segments per flow type can be used for each worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) 

1. Surface description (table 3-1, TR-55) .................. RAFIG& 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

5. Land slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ftt f t  
0.8 

0.W ( nL) 
6. Tl = ComputeTt . . . . . . . . . . . .  hr 

0.5 0.4 
l', s 

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est. . . . . . . . . . . . . . .  

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

5 1 1. Average veiocity, V (Figure ) . . . . . . . . . . . . . . . .  Ws 

. . . . . . . . . . . . . . .  Compute Tt hr 

Channel flow Segment ID 

. 13. Approximate flow rate, Q . . . . . . . . . . . . . . . . . . . . . . . . . .  .i?3/sec 

14. Topwidth,T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

15. Hydraulic radius, r = d = NT . . . . . . . . . . . . . . . . . . .  .Estimate ft 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

3 . . . . . . . . . . . . . . . . . . . .  18. Average velocity, V (Figure ) Ws 

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

20. Check r estimate: Q = V x T x r = /06f compare to line 13 

L 
' 21. Tl =- Compute T, . . . . . . . . . . . . . . . .  hr 

3633 v 
2 2 .  Watershed or subarea Tc or T, (add Tt in steps 6, 12 and 21) hr 

(Adapted from Worksheet 3.  SCS TR-55, Urban Hydrology for Small Wzrersheas) TL5, 6z 5 0 



Time of concent ra t ion  (T,) o r  t ravel  t i m e  (Tt) 
'project ~ i D - F l o o A n l a ~ ‘ v l D ~ I ~ n .  ~ ~ / ? j ~ $  Date f I-(6 -& 

~oca t i on  CL\ u \IE CRFFK \AIAERSH I 3  Checked Date I 1 - - 37 

T, for Subarea L -& Assumed Watershed Conditions 

T, for Routing Reach B I ~ I -  RAMCt) S U R ~ \ ~ I S ( O ~  
NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of  f low segments. 

Sheet f low (Applicable to  T, only) 

1. Surface description (table 3-1, TR-55) .................. 

2. Manning's roughness coeff., n (table 3-1, TR-55) ....... 

........................ 3. Flow length, L (total L 5 300 ft) ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Two-yr 24-hr rainfall, P2 in  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Land slope, s #ft 0, ( 33 
0.8 

0.007 1nL) 
6. TL = ComputeT, ............ hr 

q6 fi4 
Shallow concentrated flow Segment ID 

. . . . . . . . . . . . . . . . . . . . . . . .  7. Manning's roughness coeff., n 

8. Hydraulic radius r (appx - avg. depth) Est. . . . . . . . . . . . . . .  

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f W f t  

5 . . . . . . . . . . . . . . . .  11. Average velocity, V (Figure ) ft/s 

L 12. TL =- 
36M v 

Channel flow 

Compute Tt . . . . . . . . .  . . . . . .  hr 

Segment ID 

. . . . . . . . . . . . . . . . . . . . . . . . . .  - 13. Approximate flow rate, Q .fA3/sec 

14. Top width, T . . . . . . . . . . . . . . . .  ;. . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . .  15. Hydraulic radius, r =  d = AfT .Estimate ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16. Channel slope, s Wft 

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

18. Average velocity, V (Figure 3 ) . . . . . . . . . . . . . . . . . . . .  Ws 

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

20. Check r estimate: Q = V x T x r = 3/53 compare to  line 13 

L . . . . . . . . . . . . . . . .  21. TL =- Compute T, hr 
36733 v 

22. Watershed or subarea Tc or T, (add T, i n  steps 6, 12 and 21) hr 

(Adapted from Worksheet 3, SCS TR-55, Urban Hydrology for Small Watersheds) 7Li.6G ' 0.65 



Time of concentration (T,) or travel time (Tt) 

'project F C D - F I O O ~ ~ ( ~ ~ ~ ~ - I  I Df(,h , BY$&). Date 11-18-89 
Location LLld CREEK W&T€l?SH ED Checked $",C Date I (-18 - E-? 

T, for Subarea L - 9 Assumed Watershed Conditions 

Tt for Routing Reach M I M \ - R A ~ \ c H  4 M k \ ~ r ; ?  WAS+) '(LED 
NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of  f low segments. 

Sheet f low (Applicable t o  Tc only) Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

........................ 3. Flow length, L (total L 5 300 ft) ft 

4. Two-yr24-hrrainfall,P2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  in  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Land slope, s W f t  

L 

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Flow Length, L ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Watercourse slope, s Wft 

4 . . . . . . . . . . . . . . . .  11.  Average velocity, V (Figure ) WS 

. . . . . . . . . . . . . . .  Compute T, 

(Adapted from Worksheet 3,  SCS TR-55, Urban Hydrology for Small Watersheds) x:,bT : 0.46 h~ 

Channel f low SegmentlD 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . 1 3. ~pproxirnate flow rate, Q .fta/sec 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14. Topwidth,T ft 

. . . . . . . . . . . . . . . . . . .  15. Hydraulic radius, r = d = NT .Estimate ft 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  18. Average velocity, V (Figure 2 ) WS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 Flow lengrh, L ft 

20. Check r estimate: Q = V x T x r = /3,55&ompare to  line 13 

L 
. . . . . . . . . . . . . . . .  21. TL -- Compute T, hr 

3600 v 
22.  Watershea or subarea T, or T, (aad T, i n  steps 6, 12 and 21) hr 

cH- 1 
13.500 
3'50 
4.4 

0.017 

CH. 21 
17,000 

500 

5 I 
0.0121 

.0,06 o 10.06 01 
g.0 1 7 . c  1 

( p ~ ~ 0 1 ~ 6  001 
v 1 / I  ~ 7 . c  



Time of concent ra t ion  (T,) o r  t ravel  t i m e  (Tt) 
' project IZD- FIodpla I'W DX I \ VI. ~~6e ~ a t e J I - 1 8 - 8 7  

Location LLI EJ E C e Q  W A R T S  HED Checked Date i l -  ! 8 --?? 

T, for Subarea Assumed Watershed Conditions 

T, for Routing Reach R - 1 
NOTES: Space for as many as two segments per flow type can be used for each worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to Tc only) Segment ID 

1. Surface description (table 3-1, TR-55) .................. 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

........................ 3. Flow length, L (total L 5  300 ft) f t  

4. Two-yr 24-hr rainfall, P2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  in 

5. Land slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ftfft 

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est. . . . . . . . . . . . . . .  

9. Flow Lengrh, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft l f t  

1 1. Average veiocity, V (Figure ) . . . . . . . . . . . . . . . .  f t l s  

L . . . . . . . . . . . . . . .  12. T~ =- Compute T, hr 
3600 v 

Channel flow Segment ID 

. 13. Approximate flow rate, Q . . . . . . . . . . . . . . . . . . . . . . . . . .  .ft3/sec 

14. Topwidth,T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . .  15. Hydraulic radius, r = d = A/T .Estimate ft 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wf-t 

. . . . . . . . . . . . . . . . . . . . . . . .  17. Manning's roughness coeff., n 

3 . . . . . . . . . . . . . . . . . . . .  18. Average velocity, V (Figure ) ft/s 

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

20. Check r estimate: Q = V x T x r = ~ 6 6 4  compare to line 13 

L 21. TI -- Compute T, . . . . . . . . . . . . . . . .  hr 
3m v 

22.  ~atershea or subareafiadd T, in steps 6, 12 and 21) hr 

(Adsptea from Worksheet 3, SCS TR-55, Urban Hydrology for Small Wjtersheds) 



Time of concentration (TJ or travel t ime (Tt) 
I 

Project FCD - Floodp\a~;\ Dd 1\7. B ~ G - ~ F -  Date \ ( - I 8 -89 

Channel flow Segment ID 

T, for Subarea Assumed Watershed Conditions 

T, for Routing Reach R-2 
NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of  f low segments. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  13. Approximate flow rate, Q .ft3/sec 

14. Topwidth, T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

Sheet f low (Applicable to  Tc only) Segment ID 

................... 1. Surface description (table 3-1, TR-55) 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

........................ 3. Flow length, L (total LS 300 ft) ft 

4. Two-yr 24-hr rainfall, P2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  in 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Land slope, s Wft 

. . . . . . . . . . . . . . . . . . .  15. Hydraulic radius, r = d = AtT .Estimate ft 

1 I 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

3 18. Average velocity, V (Figure ) . . . . . . . . . . . . . . . . . . . .  ft/S 

0.8 
0.007 l nL) . . . . . . . . . . . .  6. T , =  CornputeT, hr c5 fi4 

I o n  

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est .  . . . . . . . . . . . . . .  

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f t  

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft/ft 

20. Check r estimate: Q = v x T x r = 4 b b L c o m p a r e  to  line 13 

1 
I 
I 

. . . . . . . . . . . . . . . .  Compute T, - 

.... . . . . . . . . . . . .  11. Average velocity, V (Figure ) ft/s 

L . . . . . . . . . . . . . . .  12. T~ =- Compute T, hr 
3600 v 

22. Watershed or subarea% r T add T, i n  steps 6, 12 and 21) hr u 
(Adapted from Worksheet 3, SCS TR-55, Urban Hydrology for Small Ws~ersheds) 



Time of concentration (T,) or travel t ime  (Tt) 
' project PCP - Fl oodh \a l'n ,h  BY^& D a t e \ \ - 1 8 - 8 7  

~ o c a t i o n  CL 1 hl E C'Z el3 WATERS~-IES) Checked Date 1 / - 1 8 -87 

Tc for Subarea Assumed Watershed Conditions 

T, for Routing Reach R-3 
NOTES: Space for as many as two  segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of f low segments. 

Sheet f low (Applicable t o  T, only) Segment ID u-4 
.................. 1. Surface description (table 3-1, TR-55) 

. . . .... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

3. Flow length, L (total L l  300 ft) ....................... 

3. Two-yr 24-hr rainfall, P2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  in  

5. Land slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wf? 
0.8 

0.007 (nL) 
6. TI = ComputeT, . . . . . . . . . . . .  hr 

0.5 0.4 
P, 0 

L 

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est. . . . . . . . . . . . . . .  

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

. . . . . . . . . . . . . . . .  1 1 .  Average velocity, V (Figure ) fUs 

L 12. T =- 
L 3 m v  

Channel f low 

. . . . . . . . . . . . . . .  Compute T, hr 

Segment ID 

. . . . . . . . . . . . . . . . . . . . . . . . . .  . 13. Approximate flow rate, Q .ft3/sec 

14. Topwidth,T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . .  15. Hydraulic radius, r = d = AtT .Estimate ft 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

18. Average velocity, V (Figure 2 ) .................... h l s  

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f t  

20. Check r esrirnate: Q = V x T x r = 7 348 compare to  line 13 

L 21. T -- Compute T, . . . . . . . . . . . . . . . .  hr 
36M v 

22.  Watershed or add T, in steps 6, 12 and 21) hr 

(Adapted from Worksheet 3, SCS TR-55, Urban Hydrology for Small Watersheds) 



Time of concentrat ion (T,) o r  travel  t i m e  (Tt) 
' r o e  F a  - FI oodpla ;m DC 1 i vl B ~ A Q   ate ll-I8-b9 

Location CL 1 d\15 C R e E d  w A ~ - R  sH~I) Checked - Date I I -I -SY 

Tc for Subarea Assumed Watershed Conditions 

TI for Routing Reach R -4 
NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of  f low segments. 

Sheet f low (Applicable t o  Tc only) Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

2. Manning's roughness coeff., n (table 3-1, TR-55) ....... 

........................ 3. Flow length, L (total L l  300 f t )  f t  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4. Two-yr 24-hr rainfall, P2 in  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5. Land slope, s Wft 

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est .  . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9. Flow Length, L ft 

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

1 1. Average velocity, V (Figure ) . . . . . . . . . . . . . . . .  Ws 

L . . . . . . . . . . . . . . .  12. T =- Compute Tt hr 
L 3 m v  

Channel f low Segment ID 

13. Approximate flow rate, Q . . . . . . . . . . . . . . . . . . . . . . . . . .  .ft3/sec 

14. Topwidth,T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

15. Hydraulic radius, r = d = A/T . . . . . . . . . . . . . . . . . . .  .Estimate f-t 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft/ft 

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

2 18. Average velocity, V (F~gure ) .................... f i l s  

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

20. Check r estimate: Q = V x T x r = /3,,552 compare to  line 13 

L 21. TL -- Compute T, . . . . . . . . . . . . . . . .  hr 
3600 v 

22. Watershed or T, i n  steps 6, 12 and 21) hr 

(Adapted from Worksheet 3, SCS TR-55, Urban Hydrology for Small Watersheds) 



Time of concentrat ion (T,) or t ravel  t i m e  (Tt) 
I 

By &>. Date 11-18-83 

~ocat ion  CLlflI? C R E Y   WATERS^( ED Checked ySD Date I { - \ 8 - 9 7  

T, for Subarea Assumed Watershed Conditions 

T, for Routing Reach R- 5 
NOTES: Space for as many as two segments per flow type can be used for each worksheet. 

Include a map, schematic, or description of flow segments. 

Sheet flow (Applicable to T, only) Segment ID 

1. Surface description (table 3-1, TR-55) .................. 

2. Manning's roughness coeff., n (table 3-1, TR-55) ....... 

3. Flow length, L (total L l 300 ft) ....................... ft 

4. Two-yr 24-hr rainfall, P2 ............................. in 

5. Land slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft/ft 
0.8 

0.007 I nL) 
6. T L =  ComputeT, . . . . . . . . . . . .  hr 

c5 no., - 
Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

8. Hydraulic radius r (appx - avg. depth) Est. . . . . . . . . . . . . . .  

10. Watercourse slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

I 1 

1 1 .  Average velocity, V (Figure ) . . . . . . . . . . . . . . . .  ft/s 

L . . . . . . . . . . . . . . .  12. T~ =- Compute T, hr 
3600 v 

Channel flow Segment ID 

13. Approximate flow rate, Q . . . . . . . . . . . . . . . . . . . . . . . . . .  .ft3/sec 

15. Hydraulic radius, r = d = AIT . . . . . . . . . . . . . . . . . . .  .Estimate ft 

16. Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft/ft 

17. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

18. Average velocity, V (Figure 3 ) . . . . . . . . . . . . . . . . . . .  t V r  

19 Flow length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

20. Check r estimate: Q = V x T x r = 16 00  compare to line 13 

L 21. TL -- Compute T, . . . . . . . . . . . . . . . .  hr 
38M v 

22. Watershed or dd Tt in steps 6, 12 and 21) hr 

(Adapted from Worksheet 3.  SCS TR-55, Urban Hydrology for Small Watersheds) 



Time of concentration (T,) or travel time (Tt) 
'project FC~-nood? la in  'De\\*fl. ~ ~ 6 @ l  D a t e \ \ - I a - &  

Location CREEK WmfRS Hf;D Checked Date 1 / - I 2~ - 5 7 

T, for  Subarea Assumed Watershed Conditions 

T, for Routing Reach P -6 
NOTES: Space for as many as two segments per f low type can be used for each worksheet. 

Include a map, schematic, or description of f low segments. 

Sheet f low (Applicable t o  Tc only) Segment ID 

.................. 1. Surface description (table 3-1, TR-55) 

....... 2. Manning's roughness coeff., n (table 3-1, TR-55) 

........................ 3. Flow length, L (total L r  300 ft) f t  

. . ........................... 4. Two-yr 24-hr rainfall, P2 in 

........................................ 5. Land slope, s Wft 

Shallow concentrated flow Segment ID 

7. Manning's roughness coeff., n . . . . . . . . . . . . . . . . . . . . . . . .  

8. Hydraulic radius r (appx - avg. depth) Est. .............. 

9. Flow Length, L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10. Watercourse slope, s Wft 

1 1. Average velocity, V (Figure ) . . . . . . . . . . . . . . . .  Ws 

L . . . . . . . . . . . . . . .  12. T~ =- Compute Tt hr 
3600 v 

Channel f low Segment ID 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Approximate flow rate, Q .ft3/sec 

Top width, T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ft 

Hydraulic radius, r = d = AjT ................... .Estimate f t  

Channel slope, s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wft 

Manning's roughness coeff., n ........................ 

.................... Average velocity, V (Figure 2 ) f t / s  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Flow length, L f t  

Check r estimate: Q = V x T x r = 1st crz compare to  line 13 

L 21. TL -- Compute T, . . . . . . . . . . . . . . . .  hr 
38)0 v 

22.  Watershed or subarea ic m a d d  T, i n  steps 6, 12 and 21) hr 

(Adapted from Lt'orksheet 3, SCS TR-55, Urban Hydrology for Small Watersheds) 
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Chapter 3: Time of concentration and travel time 

* ! 

i Travel time (Tt) is the time it takes water to travel 
from one location to another in a watershed. Tt is a 

-1 - component of time of concentration (Tc), which is the 
time for runoff to travel from the hydraulically most -3 distant point of the watershed to a point of interest 

3 within the watershed. Tc is computed by summing all 
J the travel times for consecutive components of the 

drainage conveyance system. ;.I -. 
T, influences the shape and peak of the runoff 

1 hydrograph. Urbanization usually decreases T,, 

1 
thereby increasing the peak discharge. But Tc can be 
increased as a result of (a) ponding behind small or 
inadequate drainage systems, including storm drain 

1 inlets and road culverts, or (b) reduction of land slope 

4 through grading. 
*: 

Factors affecting time of concentration 
and travel time 

Surface roughness - 

management system. Slope mill tend to increase 
when channels are straightened and decrease .when 
overland flow is directed through storm sewers, 
street gutters, and diversions. 

Computation of travel time and 
time of concentration 

Water moves through a watershed as sheet flow. 
shallow concentrated flow, open channel flow, or 
some combination of these. The type that occurs is a 
function of the conveyance system and is best 
determined by field inspection. 

Travel time (TJ is the ratio of flow length to flow 
velocity: 

where 

[Eq. 3-11 

I 
. -- One of the most significant effects of urban Tt = travel time (hr), development on flow velocity is less retardance to L = flow length (ft), 

flow. That is, undeveloped areas with very slow and V = average velocity (ftls), and 
shallow overland flow through vegetation become 3600 = conversion factor from seconds to hours. 
modified by urban development: the flow is then 
delivered to streets, gutters, and storm sewers that T i z e  of concentration (Tc) is the sum of Tt values for 
transport runoff downstream more rapidly. Travel the various consecutive flow segments: 
time through the watershed is generally decreased. 

Tc = Ttl +Tt2 + ... Tt, [Eq. 3-21 

Channel shape and flow patterns where 

In small non-urban watersheds, much of the travel Tc = time of concentration fir) and 
time results from overland flow in upstream areas. m = number of flow segments. 
Typically, urbanization reduces overland flow lengths 
by conveying storm rwoff into a channel as soon as 
possible. Since channel designs have efficient 
hydraulic characteristics, runoff flow velocity 
increases and travel time decreases. 

Slope 

Slopes may be increased or decreased by 
urbanization. depending on the extent of site grading 
or  the extent to which s t o m  sewers and street 

- ditches are used in the design of the water 

(210-VI-TR-55, Second Ed., June 1986) 



Figure 

I I I I I I I I I  
2 4 6 10 

Average ve loc i ty ,  ft /sec 

3-1.-Average velocities for estimating travel time for shallow concentrated flow. 

(210-VI-TR-55, Second Ed., June 1986) 



Sheet flow .,, 

Sheet flow is flow over plane surfaces. I t  usually 
occurs in the headwater of streams. With sheet flow, 
the friction value (Manning's n) is an effective 
roughness coefficient that includes the effect of 
raindrop impact; drag over the plane surface; 
obstacles such as litter, crop ridges, and rocks; and 
erosion and transportation of sediment. These n 
values are for vely shallow flow depths of about 0.1 
foot or  so. Table 3-1 gives Manning's n values for 
sheet flow for various surface conditions. 

For sheet flow of less than 300 feet, use Manning's 
kinematic solution (Overton and hleadows 1976) to 
compute Tt: 

where 

Tt = travel time (hr), 
n = Manning's roughness coefficient (table 3-11, 
L = flow length (ft). 

P e  = 2-year, 24-hour rainfall (in), and 
s = slope of hydraulic grade line (land slope. 

ftlft). 

This simplified form of the Manning's kinematic 
solution is based on the following: (1) shalloiv stearly 

' 

uniform flow, (2) constant intensity of rainfall escess 
(that part of a rain available for runoff), (3) rainfall 
duration of 24 hours. and (4) minor effect of 
infiltration on travel time. Rainfall depth can be 
obtained from appendix B. 

[Eq. 3-31 
Shallow concentrated flow 

After a maximum of 300 feet. sheet flow usually 
becomes shallow concentrated flow. The average 
velocity for this flow can be determined from figure 

Table 3-1.-Roughness coefficients (Manning's n) for 3-1, in which average velocity is a function of 
sheet flow watercourse slope and type of channel. For slopes 

less than 0.005 ftlft, use equations given in appendix 
Surface description nl F for figure 3-1. Tillage can affect the direction of 

shallow concentrated flow. Flow may not always be 
directly down the watershed slope if tillage runs 

Smooth surfaces (concrete, asphalt. gravel. or across the slope. ................................... bare soil) 0.011 

Fallow (no residue). ......................... 0.05 

Cultivated soils: 
...................... Residue cover <20% 0.06 

Residue cover > 20% ...................... 0.17 

Grass: 
Short grass prairie ........................ 0.15 
Dense grasses2.. .......................... 0.24 
Bermudagrass ............................. 0.41 

............................. Range (natural) 0.13 

Woods:3 
Light underbrush. ......................... 0.40 
Dense underbrush ......................... 0.80 

''The n values are a composite of information compiled by E n v  
(1986). 
2Includes species such as u-eeping lovegrass. bluegrass, buffalo 
grass. blue grama grass. and native grass mixtures. 
=When selecting n. consider cover to a height of about 0.1 ft. This 
is the only piut of the plant cuver tnat will obstruct sheet fluw. 

After determining average velocity in figure 3-1, us6 
equation 3-1 to estimate travel time for the shal!ow 
concentrated flow segment. 

Open channels 

Open channels are assumed to begin where surveyed 
cross section information has been obtained. where . 
channels a re  visible on aerial photographs, or where 
blue lines (indicating streams) appear on United 
States Geological S w e y  (USGS) quadrangle sheets. 
Manning's equation or  water surface profile 
information can be used to estimate average flow 
velocity. Average flow velocity is usually determined 
for bank-full elevation. 

(210-VI-TR-55, Second Ed.. June 1986) 3-3 



anning's equation is 

1-49 r2.3 9l.'Z 
v = [Eq. 3-11 

n 
'where 

V = average velocity (ftls), 
r = hydraulic radius (ft) and is equal to alp,, 
a = cross sectional flow area (ftz), 

p, = wetted perimeter (ft), 
s = slope of the hydraulic grade line (channel 

slope, ftift), and 
n = Manning's roughness coefficient for open 

channel flow. 

Xanning's n values for open channel flow can be 
obtained from standard textbooks such as  Chow 
(1959) or Linsley e t  al. (1982). After average velocity 
is computed using equation 3-4, Tt for the channel 
segment can be estimated using equation 3-1. 

Reservoirs or lakes 

Sometimes it is necessary to estimate the velocity of 
w through a reservoir or lake a t  the outlet of a 

~tershed.  This travel time is normally very small 
and can be assumed as zero. 

A culvert or bridge can act as a reservoir outlet if 
there is significant storage behind it. The 
procedures in TR-55 can be used to determine the 
peak flow upstream of the culvert. Detailed 
storage routing procedures should be used to 
determine the outflow through the culvert. 

Example 3-1 

The sketch below shows a watershed in Dyer 
County, northwestern Tennessee. The problem is to 
compute T, a t  the outlet of the watershed (point D). 
The 2-year 24-hour rainfall depth is 3.6 inches. -411 
three types of flow occur from the hydraulically most 
distant point (A) to the point of interest (D). To 
compute Tc, first determine TI for each segment 
from the following information: 

Segment AB: Sheet flow; dense grass: slope (s) = 
0.01 ft/ft; and length (L) = 100 ft. 

Segment BC: Shallow concentrated flow; unpaved; 
s = 0.01 ftlft; and L = 1100 ft. 

Segment CD: Channel flow; Manning's n = .05; 
flow area (a) = 27 ft2; wetted 
perimeter (p,) = 28.2 ft; s = 0.003 
ftlft; and L = 7300 ft. 

See figure 3-2 for the computations made on 
worksheet 3. 

Limitations 

Manning's kinematic solution should not be used 
for sheet flow longer than 300 feet. Equation 3-3 
was developed for use with the four standard 
rainfall intensity-duration relationships. 

In watersheds with storm sewers, carefully 
identify the appropriate hydraulic flow path to 
estimate Tc. Storm sewers generally handle only a 
small portion of a large event. The rest of the 
peak flow travels by streets, lawns, and so on, to  
the outlet. Consult a standard hydraulics textbook 
to determine average velocity in pipes for either 
pressure or  nonpressure flow. 

(not t o  scale)  

The minimum Tc used in TR-55 is 0.1 hour. 
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Worksheet 3: Time of concentration (Tc) or travel time (Tt) 

p r o j e c t  H e o v c * \ y  A c r e s  BY Date I O [ G ~ ~ S  

~ o c a t i o n  D Y . ~  C o u * ) r , ~ * * * r c s e e  Checked= Date l o t a t &  

c i r c l e  one:  P r e s e n t  @-ei' 

C i r c l e  one: @ Tt through s u b a r e a  

NOTES: Space f o r  a s  many a s  two segments p e r  f low type  can be used f o r  each 
worksheet .  

I n c l u d e  a map, schemacic,  o r  d e s c r i p t i o n  of f low segments. 

Shee t  f low (Appl icab le  t o  Tc o n l y )  Segment ID 

............ 1. S u r f a c e  d e s c r i p t i o n  ( t a b l e  3-11 

2. Planning's roughness c o e f f  ., n ( t a b l e  3-1) .. 
.......... 3. Flow l e n g t h ,  L ( t o t a l  L( 300 f t )  i t  

L .  Two-yr 24-hr r a i n f a l l ,  P2 .................. i n  

.............................. 5. Land s l o p e ,  s f t l f t  

6. Tt - 0.007 ( n ~ l " ~  Compute Tt ...... h r  

Shal low c o n c e n t r a t e d  f low Segment ID 

..... 7. Sur face  d e s c r i p t i o n  (paved o r  unpaved) 

............................. 8. Flow l e n g t h ,  L f t  

....................... 9. Watercourse s l o p e ,  s f t l f t  

10. Average v e l o c i t y .  V ( f t g u r e  3-1) ........... f c / s  

L Compute Tt h r  I ~ 
. ...... l l .  *t - m 

Channel f low Segment ID 

12. C r o r r  r e c t i o n a l  f low a r e a .  a ............... f f 2  

13. Ve t ted  p e r i a e t r r ,  pw ....................... it 

14. Hydrau l ic  r a d i u s ,  r - A Compute r....... f t  
P" 

IS. Channel s l o p e ,  r........................... f c l f t  

.............. 16. b n n i n g ' r  r o u g h n o r  coeff . ,  n 
213-,112 

17. V ....... Compute V i t l r  

A D  
DEN5 
6 4 ASS 

002q 

\ 00 

3.6 1 
0.01 1 

18. Flow l e n g t h ,  L ............................. f t  

L 
19. Tt - - I ...... 3600 V Compute Tt h r  

....... 20. Watershed o r  auber ra  T, o r  Tt (add T i n  r t e p r  6, 11, and 19)  hr t 

Figure 3-2.-Worksheet 3 for example 3-1. 
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APPENDIX H 

CLINE CREEK 

CALCULATIONS: 

MUSKINGUM ROUTING 

PARAMETERS 
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~ u s k  , i ~ u ~ F ( O U + I i ? 4 ~ 2 r a ~ e t e r ~  . ,  .. DrawingNo. 

Computed by & ')&fchecid BY & ;""/3 ? fate 





S.O. No. 

Subject: FcD F/o& (a iu Dtll M a  j l b h  
C L I ~ J E  CPEE \< HY DWLOL~Y SheetNo. of 

~ u s k  ~ ~ ~ u ~ Y \ ~ o ~ + ~ i ? s @ r a i * \ c t e r ~  DrahngNo. 

Computed by chec2d 5.53 '. 9 Date 



SOURCE OF BACKGROUND MAPPING 
U.S.G.S. 7.5 MIN. TOPOGRAPHIC 
QUADRANGLE MAPS 

C A V E  CREEK 1 9 6 5  
N E W  RIVER SE  1 9 6 4  
N E W  RIVER M E S A  1 9 6 4  
D A I S Y  M O U N T A I N  1 9 6 4  





L E G E N D  

ClLNE CREEK BASIN-WIDE STUDY - Wateruhed Boundary 

-- Sub-Bauin Boundary 

@ Sub-Bauin identif ication 

DETAILED HYDROLOGY STUDY 

-I- Baain X (Sub-Baain 6) Boundary 

--- Sub-Bauin Boundary 

- - s . r c - -  Secondary Sub-Bauin Boundary 

SOlL CLASSIFICATION 

SOIL TV?dB?L UNIT SOlL 
UNlT 

Scale In Feet 1"=1000' 



L E G E N D  

- WATERSHED BOUNDARY 

- -  SUB-BASIN BOUNDARY 

SUB-BASIN IDENTIFICATION 

---- - -- S.C.S. SOIL GROllP BOUNDARY 

72 S.C.S SOIL MAP UNIT 



L 

t 

L E G E N D  - Sub-Basin X Boundary 

JC- Secondary Sub-Basin Boundary 

@ SubBasin ldentif ication 

a ,  Concentration Point 

I C P X- 3 A Concentration Point Identification I 
.-. . . . - SECONDARY TRIBUTARY : Reach flow 

determined by model XB 

-...- C-6 TRIBUTARY : Flow determined 
by BASIN X routing in model CC I 

S e c t i o n  2 

DELINATION STUDY * MODEL SCHEMATIC 
- 

Michael Qaker, Jr., Inc. 

FIGURE 8 I 



I scale feet 

T O N T O  

N A T I O N A L  

F O R E S T  

L E G E N D  

Lil LL! 
m C3 

a a 

SUB-AREA HYDROGRAPH 

ROUTE HYDROGRAPH 

COMBINED HYDROGRAPH 

WATERSHED BOUNDARY - SUB-BASIN BOUNDARY 



FLOODPLAIN 

DELINEATION 

STUDY 

SURVEY 

NOTES 



S.O.NO. / 7d 5 - 2 2 
Sub ect: . 4 DOT) ? lo A ~ J  J ~ L I ~ J E ~ :  ~a i 

I 
I 

kont? . c 0 ~ ) ~ ~ ~ , : ~ 3  Po sheet NO. 1 of I 
Tosen  8 CLI JW CWSK'S Drawing NO. 

Computed by a Checked By Date 44  JJLr 8 4  



Subject: FL~oQ ? L o i d  % ~ ~ + . i i = ~ - r ~ o r j  

SheetNo. of 1 2  
Drawing No. 

c;-*;c2 
Checked By Date 

20 J J L 4  3 ;  
Computed by 

t 

. . . . . . . - .  .......... . . . . . .  . . .  - 
rS5L 9 65. 0C3?4. 1 \42$....1.....-. . i . 

;. 1 : : . *  
- 

. , .. ... ............... . -  .. . . . . . . . . . .  .......... . . . . . . . .  4 ..,.. i : -.... 
. . . . .1 . . . . . . . . . . . . . . . . . .  ;. . . . . . . . .  1.. ......... A. .... ; .! --.*. ..--- - --,--,- : . . . - . . . . . . .  .- .... . , , , , . .  , ' . . .  
, -. -. . . .  . . . .  .. .. . . - . . . . . . . . . . . .  . - . . . . - . - .  C -.-................ . , .  ;... : ...........,. l.-. i 

-. -. ,. . . . . . . . . . .  . . . . . . .  . . ........ . . 
...... ... . . . .  , .  : .: ..-.. 1. i , . : . . i .  ...... . .  

:GnsD :.(j r3.-.. . . . . . .  : :::-::.:l:.:. ; ::::: :: ?. . 1 . . .  . ; .  1 2 . L . ;  . :  . . :  , - .  ; ..l . . . .  :. 
. . . , . ....................... ...... . .  . . . . . . . . .  . . i..: ! .:..;. L 1 - , . .  . .  -. - - .. 

. , . ,  ! .  , .  , : : .  
, , 

A_--- 

: , . .  . .  s 
. . . . . . . . . .  ..... ... . :  ' . . . . . . . . . . . . .  / :. . . . .  ............... 1 .-,..;.-. '..: , , , 

...... :--: p'lw:.: 1 .......... . . . . . . .  . . .  ..-.- :-..L--:-.l ; 
, ,  . .  , ' 

...... ..................... : ...- .-.A- 4 ..--.-.:. :..- i 
I I .  

. . , . ,  , , . .  . .  H. . : : I I ,PG:~ .C:S~~*-  0 7 :.. ::I: ,..,_...... i. ; , , . 1 .! . . ,  I+.-- , . :  , ......... , . ......L.. ... . 
I .. . ...- ...-......... ... . . . . .  .--.- &-;:- -.-. - ..*.....- , - ....*.............-. ,A-.-l+-;-;..L.. ..:L..:..:..; , , . .  -1 ..,.. L. , :..:. - - - - - -  

. 
, , .  .... . . .  ........ ...... ... B 2 4 .  , .  . ,  : : .jL . . I /  i..i..;.-~.<--:.-L-.~..; : .= , L..-LA---.:..i.-.;.. , , . L..;.+-.:.--:-.-L.-;.. , , , , 

. ........ ... . ... .-... I ; '-- .-..; -... :. -..t ..Lr..-.l.....-... .i .. : . " .,.- i-; ---,...-- -C.J-.i.i..::.i..i.-:-.i.- LLL1- ; -> , - . ; .  .... -. - . . .  . .  , , , .  , , I .  , , . . , I  .. ...... ... . . # 8 :.*eF -..&z. !- -a- -. 
L >. ..,....-. + .....-.-. ;.i..c.;- , , L.7++4- -.----- :-.'. . s 

........ .................. ..... 2 .. .It .-*;:::*e:s*m>-: . .  .; :. :..: , ! . .  + , , - : i  i..j :..;1---- A- .--+ -.L.-: :. * 
- , I  , , . .... . . , . , , . , ,  , 

. , , . , ,  
-. .-- 

. I , .  . . .  . , ,  
. . , . ,  

-- - 
. . . . , . a .  

..... . .-.. .- . .-  . -  --.. . . - . . . . .  .+ ~ ~ - j : @ 3  b.Ei$ ,.-:-* . yi.. , , : , , 1. :. 1. I , . , ,  ---4---- ...!.....T..+..4..- : ................ . -. - .-- . .  . .  ... ... .......... E*--. .4..7; oq ... o:lj ::;I :I ::_-.. - -.-.-..... , 1 , - . .  ..L.L..-L.L.L. * ; :..I .I :. . .  . , . ,  . ' .  . .  , . L  . . . . .  .... ........... .... . - .  .-- : .& ........,.. / ..,.. L.l-l -- :..:-l..ili-;.. , . , .  .................-.. ; . , ,  , , 

. , 5 : .  .: . , , . 
. . . . . . .  ............... ... . . .  ..L..J .......... i.. ....... '.. : ' '..-. .... :-;..i..;..i 1.7.+..i..+..L..iii;. 

......... + . 

: .;. i.:.iij_.~ 
, . , . . ....-... . ... . . . . . .  

a , ,  
. . . . .  , ................................ 

, , ,  

, : ,. 1 ........................... . , j. . . .  , . .  , .:..A---L-.L-- , 1 h h d o  !eld:'. .. ....... . . .  ; .......... 1 ........... .- .. . . : . .  . : , !..T ..-..-.:.;-+...-..- &.-..-.: ..-..,-.; .: . . . .  . , . A  , , .  , 

8911 . 
7g . . . . . . . . . . .  : ............ . .  . .  ! -- - .  . A.....'.... - .--. - ; - . : 

::::::#.- - 105 .. , . . .  A / . .  .; : . , . 1.; ...< . . . . .  !. . ..1.. . ...; . .  

-g ......qk7A.aD.;.-3xqL..-L. ;. ---; ............... . . . ..-..... ......... . . .  ! i.:. .: !. :...,. :. : 
I 

, . ,  
... . . . . .  - --.- I : . : ,  . .  

..-A 
1 : '  , 

: ,  : 
- 

1 , , 1 ,  ... . .  ................... . . . . . . . . . . . . . . . . . . . . . . . . . .  .+ . . .  .L ..,-....,. A .  .......+.... . . - . - - - . .  
. . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  ( .._ . . .  . . . . . . . . .  

L. .~  . .  . . . . . . . . . . . . .  .......... . . . . . . . . . . . . . . . . . .  . . .  L .................. 
.- . ...... ................... 

- - .- -- .. .... . . . . . . .  . ........................ . . . . . . . . . . . .  ..... 
. . . . . . . . .  -. - . - .- ...... . .  . .....--... L ......... . .  , . . . . . .  ! .. 

. . .  ...... . .  .-- ...... : .  * . - _  -,.. _ . .- ............ 
. . . . . . . . . . . . . . .  . .-.., ..........---.. . . .  ........... .... .......... 

. . .  ..... . ....... _ _ .  . . . . . . . . . . . .  L . . . .  .................. , , , . -_A 
, . - ... . . . . . . . . . . . . .  , , 

. . -  
, , . .  ...... ... ... : .......... L . . . .  .... .............. 

........... ....... ... . . . ..----.-.. 
. . ,  , .+*.,. .-.... .f ...... ..----. 

. . .  
, ! :  . ,  . . . .  

..&.A- + ................ ........ . , .  , . ............... ,.. !. . .  . . - - . . . . . . . .  . - . .  1 
, , . . .  .............. 



S.O. No. ,; T z 3 - 3 + -  
r\ ,- 
I.' . 

Subject: F L D A O  , u n  ,., w l e  : ! r ~ c /  - - I ,  FJ 
I I 
7, :  , L C W C -  ' Sheet No. - 7- of I -L 

. I  I * 

c/.bL S 4. Drawing No. 
I ,  

' C  
Computed by -7 ' Checked By 

Date 2 " -1 J -. L; 



- -^ 
-A 

S.O. No. *. - . - / ' -a ;  
. - 

C I 
, , .  - 

Subject: "-12: 
; ,& -.,: - ,  f ..: 6-7 .\> , . J  

-9,: 2 .  C=+-,l; - -  Sheet No. I i of I 
1- 

-j: /; W >  3 r , - A . ? / .  Drawing No. 

Computed by 55 Checked By Date 1 L & &  
I 

9 = / 3 7  - 2 3  - 9 3  7. &J ;;;q " 5 4  -;3..5:. 
- 4  05- - 26 - 09.  8 7 -3 - 

7 # 18s - 4 7 4 4 7 . 5  d 
// 5 (Cs - 53 - 0 7 .  7 

46 = 1 4 9 -  44. - I-?'.-5/ 
/ z  = 13s - 3 ~ i  - 04.0 

i 123 - 3 9 -  . Z y r  5 .  % 

13 = 0 4  - 4 4  - a 7  
- 4 2  - /1/ - 47 - 08,.5r/( ... . . . . . . - . . . . . . . - - - . - . . -  

. 2s. - 16 - 27 43 - . . .  
. . .  ......................... -. -. ........ - - . ~ . ~ .  . , , q-: -~ .... .d.q - .~ . - 5  = + .. .. - 32.5 - .  . . .  = q e --493t.3--: .-: :::.:i.:. : -. 
.. . . . .  . . . .  .... - ...... -. . ....... - ~ .. U.+... :. _^_&_ -...__. 

, , , . 
...... . . .  - . - . . . .  - + . . . . . . . . . .  a, - 3-l.L-3.0 yi *- - -- - -.gLz-~=-~ - 2 1  : -5:gg: : +4 1 - . . . . . . . .  455 -...-. - . . . .  ... 1 . -. 

. . 
. , . .  , , 

-. .... -. .-.... . . . . . . . . . . . . . . . .  , - ............. 
-- . . -  

zF-?-5* . . - . . .  UfF---.~ L . . . . . . . . . . .  ..-: , . -36 
........ .. -. ...... - . . . .  .. . . . . . . .  . . .  . . ~ - :  - r - .  

. . 
:1_7&:1. .= . . .  5b: . .33S- . - : .  5.7.5 I..:. ..I:" 3hq. ? ., .I :I:XI:::- : fk4 7 = . 

, , .  ....... .... ... 

. .. ...-- . . . .  . . ..!. , , L.i . < . ,  , . . ...-.--- ' ,.... --;- ----- .' 
...... .... .... ! - 5 2  = I aq: :...z 5:- -..: 53- L.++F&! 

. .  ........-,.. L, ..... C--- 

-I--.- -.:- 
, , , I  -.-s:-;. ...-. - -.r*.a - b.,,17- ~a.a ..-. ... ...-. . .....+..... ...... ; . . . . .  2 ,..-. .- --.- .C . 

7-- --. 
.... . .... ..... .---. - - .? . - ............ ................ -,_. .... : .- - ,. 51 = Z2A:~-15Zl?3iZ~~~~:~: .%54+.- . , ..... ..... . -.. -. . . -  --.. 4. . . . . . . . . . . . .  I,-: , 1 . . . . . . . . . .  3. L. I.. 

. , ,  

, : .  , , 
! . I . -  - , :. ;. 

... - - . - - . .... ,.. . . . .  :..- - ..+---: - - . . 
- : - . . .14-7 :- 51 - 4'8 1 .;.. 5 i 2 57 :-1:-@y~03?X5i I?> :- .i . ...... ....... . . 

, . .. ---.-. .--- --.-----.- --- .... . . . . .  . . 
..... : .. . . . . .  L- .: . . . . . . .  I . . . ,  

........ .. .... .. 39 .I-:.$ ' :/IF- 2 7 - 27- .: . . . . . . . . . . . . . .  53 = - 5 - 2. .,-. .-MP-<-; 
, . ... . ..... . . . .  .- -. -. - ......................... . . , .. .  - :.. 

. , , .  
L..+--'.-.... 

. , .  
.-!-L..:.L , 

. . . .  . . . . . . .  ZC . . .  .*  .... Zz . .  : ..m-'.'q..- 4 - - 7  ...... 5 . 4  5 - ,,54 ... j, . . . . . . . . . . . . .  5f = . . . . . . . . . .  ... ; . .  , , q 4 . r ~ .  .i . . .  
. . . . . . .  . . .  . . . . . . . . . .  * .- I . . $ ...................... * - 

. . . . . . . . . .  ..... - := - J - -  ; ;  4 7 -  . . . . . - .  -&- . - a , . - . - .  ............ - ,. -. - i .. ....... ...... * ..... - . -. - . . . . .  
, . 55 = 3 !-.?I~&--Z&: 5;. -:I::. .-@l64.i ..; .- 
-. - - . ................._..._._..... . ... . .  . . . . . . . . . .  > ........ - ..... L . . . . . . . . . . . . . . .  ! ---......_-.--. . . 

. . . . . .  





; 2 i3- 2-L 
S.O. No. . 

r -I 

Subj,: FLOOD ti*:(.- pz,;; d 8 = k < ,  
1 .  I 
r3a1-2. -o,-J--~':>, 3 - ,;1213-z sheet NO. L of i Z 

Drawing No. 

Computed by 55 ' Checked By Date q /  J A Y  - ,  G-? 

- .  -, :-: >-. :- ?- -- ? -... : &.. -. i.;; - : - - . ! ! - .  . - -. - - *a=@ 
. - ,...S2? - , - -... 
1: - K , - z : - : =  +: .-..-.'-. - . > .... :.- b 
,-, -: ,= ..- .- .. . .- 
; 2 , ~ ~ . - ! ~ ~  i : :  . : ;  ; 7 ': - 

.. I-: .- . L - - G 



- .  - - + A -  
- 

S.O. No. - a - - - - 
,-- - 

Subject: ' 2g0:> ? L r d  . , ' ? $ ~ P I L L ~ ' . J ~  

r ,-I D ~ , Z  . 7 r, J L  Sheet No. of \ I' 

/--3Cjp - 2 Drawing No. 

Computed by Checked By Date 9 ,  J J ~  3 f  
- - - . . -  

zE,E,:3. 21>:3g:36 PEP. 
.-: ,:ti 7 ..- = E X  4::; i $:' ..' L A T .  I - -  . - - - 1 7  



S.0 No. - - 

4 - .  
Subject: - - - , - . . r ,  

r - 
/ _ .  - I ,  -- . -- - L Sheet No. - of 12 

Drawing No. 
I 

Computedby - Checked By Date - - - - - . 





< 7 3 -  5 2  
S.O. NO. , , ,  rn 

? 1 

Subject: 7 ~ ~ ~ 3  i14, Li L / ~ .  i 5 4 4  ," __r 

-3; - . J Y  , 5  5 k L. Sheet No. - ‘3 of 

Drawing No. 

Computed by 
,/L' , 

Checked By Date 2'; 6 4  



/ d-. < - - / 
S.O. No d ,-, -- -, - ,  

- 3 . : :  Y-JC',. ,,b-',.>f P , - 7  &a Subject: , 
m J ,- f /  . p ,  - p, .' ' L /  ,d - - 5 -2 { u Sheet No. - 4 of 

Drawing No. 

& Checked By Date 4 / 8" Computed by 



- 2 '  2 - -  .. - 
S.O. No. . - -  - 

Subject: FLoOn P L , A ! ~  :.,I-- - :AT, a u  

- 0 t 1 ; L  c3hl'r,~,3k Sheet No. of 
C <<\,-J+~ 13, ( / ,  l I , i 3 ,  ld , !G-  ~ c ~ c g -  1 Drawing NO. 

Computed by 4 *2 Checked By -2.2 ~ J L V  8" . , d. /0573?/./s9 
/ 5. 45989~. ! l o  

. .  . 

. . - . . . . 



' ,  2 - 3 -  ,,> 
S.O. NO. j w -d - 

.-?- - 
- !  . /  
4 ,om i L A I ~  C). c~ : , , . J ~ A ~ ~ o ~  Subject: I 

/ h . 3 r L .  4dpdT()3! ~ ? ' , - J y 5  12,,'3: 1 4 ' / g h e e t ~ o .  L o f  

Drawing No. 
I 

, , i 

-1.. - Computedby '7- Checked By - Date 2 2  g j  

. ;-.&:, . 
- '+" ,  < '  . . .  ; - - . . . -' ,: R* 6 

: , .-: :-: !-: ,-> ;,-: - . ... .. ,,- 
! - !;q44i-ii-i A t .  - -  . . - a : -  

:327E,'= f 300fiO pr.sr T o  
yj, f i ~ f i ~ - , ! - ! ' .  G/LFt1< - 1 - - L' :-3 :-' J 

9[!. cig0C;00 
:3 2 7 6 = 1 :? 0 Ci !I: 0 



3 - -  
2 -  S.0  No. , 4 5 - - - 

e i o n 1 7 , ~ ~ ~ i n o i  PO,.-'? 7 Sheet No. L of 

Drawing No. 

Computed by Checked By Date 24 d d i l  85' 



B"' ..;" 
r L :"+ 





. V " Y  
&:k:;. *'\ /y:. ? p., 

$. '. ; : . .. , . ,  

'3"5m?:.y I.. , .1??44++q 
. 

t,. . 
.A*... ~ 

, . , -? 















. .- . . . . . 
_Pi.  . . . . . . . . . . . . .  . . . . . .  .... * --:: L- ...- i . . . . . . . . .  -- ^.. . -.- ... .:-i . - . . - .  

--- 
I 

A , '  

i t ; . .  

_ --- 
_ _  -- .. ..... 

____ 
. . . . . . . . .  .. .. . .  

_ ____________ _ - -- 

- 

. . . . 

. . 



























,?.. , LG - 
,+ 2 . .)- 
0s.. 

:'.P " 
.C .' -.% , ..:;. 
. *.-. 

b.. .- ' .... P . . .  
, ..P. .' l...?. 
r :La. 
K!$$ 

.:;: . . .. 
:ye. 
is?' 
. - .  - 
.,'f 
; .*%.. :*. 
,:, ,%:. 
at:. J..' k.j::, ., .= 
$..-.: 





































































-- 
.

.
.

.
.

I
I

I
 

.
I

:
;

 

:
!

!
:

;
:

:
I

{
;

,
 

. 
5 

.
.

.
 

-
-
 

, 
. 

;
#

I
 

---- 
'

I
.

 
I

.
'

 $
!

I
1

,
 

. -
-
 
-
 

-- 
---- 

-
 

.
.
_
I
T
 

:
.
 

8
:

.
 

-
 

. 
0 

I 
. 

. 
-- 

.
.

 
. 

. 
.- 

-
 

,
i

,
'

 # 
0 

n
 
-

-
 

-
-
 

, 
, 

.
.

,
 

+
-
 

. 
. 

. 
, 

I I
 

I
 

:
:

 1
:

 
I

 
---- 

. 
, 

. 
. 

:
!
,
s
a
i
l
,
 

I 
I 

-
-
-
-
 

-
 

i 

.
.

.
 

I
 

. 
. 

.
.

I
,

.
,

.
!

.
.

 
! 

!
;

!
 

---- 
:

I
*

 
, 

. 
. 

.- 
-
 

-- -
-
 . 

-
 -
-
 

-
 .- -- --- 

. - -
 -
 

.- 
. 

.
,

 

j
!

j
 

-- 
-
-
 

, 
. 
-
-
-
 

-
 - -
 -
 - - -
 -
 - - -

 - 
- -
 -
 -
 

A
 

-
 

. 
. 

--- 
-- 

-
 

. - 
-
-
 

. 
. 

- 
:

.
.

,
 

-
-
 

. 
. 

-
.

 
.
 .- 

-
-
 
- 

-
 

.
.

.
.

 
-. 

. 
8

:
 

. 
. 
-
 

-
 

, 
. 

.
 -
 -- 
-
 . . --- 

. -. 
.
 - .- -

 
. 

. 

. . -
 -
 -
 .- .- -

 
-- -
-
 
-
 - -
 -
-
 
-
-
 

-
-
 

-
 

-
 

. 
. 

-
 





.g
?
j--*

--.-- -
-
-
-
-
-
-
-
:
-
-
-
 

l
:
.
y
.
-
z
E

-
:
;
-
-
;
-
 

-
. 

....-...--.-.. 
- .

.
.

.
-

.
 

-
 
---- 

-- 
- 

-c 
/
-
-
 

-
A

-
 

- 
.

.
,

,
$

 
---- 

I
:

.
 

I
:

,
:

:
 

8
,

 

1 
. 

. 
. 

, 

. >; :
 

7
.
 

'--. 
..... 
".
;A
 I.. 
" I-

. 
.. 

X
'., 

. i:
:
 

... 

----- 
-
 

8
,

 - 
1 

! 
'

I
/

!
.

I
I

 

-
-
 

! 
' 

,
.

,
 

[
i

i
 

,
!

;
;

I
t

:
 

I
!

I
 

-
 

,
I

:
!

 

8
;

.
 

I
-

-
,

.
:

,
;

 
,

:
!

;
I

 
, 

. 
!

'
i

.
I

 
-- 

!
'

I
!

 
c

;
 

j
.

1
:

 
I

.
.

.
 . 

. 
l

l
\

;
;

:
l

.
,

 
,

I
!

 

-
-
-
A
 

, 
- 

. 
. 

I
,

 
I

,
.

,
 

1
'

'
 

-
-
-
 

I
.

:
 

. 
. 

t
.

 
,

I
 

'
.

.
.

I
!

!
I

 
, 

' 

. 
. 

:
!

:
i

i
 

!
!

 

&
 

j 
1 

. 
.

-
,

 
. 

. 
, 

I
.

 i
,

!
>

,
!

.
'

j
 

. 
. 

, 
. 

! 
: 

: 
I 

,j 
I

:
*

I
/

!
~

I
:

~
;

:
.

 

I
.

 
-
 

. 
1

.
 

.
.

.
.

.
.

 
: 

I
?

;
!

 
.

i
l

l
 

-- 
.

.
:

*
 

I
!

'
 
-
 

'
:

I
 

-
 

-
 

.
i

;
~

i
 

,
.

,
 

. 
. 

I 
I

,
.

 
. 

. 
, 

. 
. 

p
-
 

-
 

. 
I

1
 

. 
. 

- 
.

:
.

.
 

8
.

 
'

I
 





I I . ,  I ! q-v- I 
a 1 



s,,,,, i 6 ; i Z 3 -  2 Z  

Subject: F!-JJQ yLA,h) &- e : ~ ~ - 2 .  ,rJ 

? 3 ~ !  'Z , LJ J :-. z Sheet No. - of c. 
. /? * $ Jd u I 4 ~ ~ 2 5  Drawing No. 

Computed by 7;' Checked By Date 7 i d &  A? 

7 - * ."'. ". .- -. .+ . .; ;'j j .:: . D/S  7; $3 : = . . - A 

121. 545874 ,3<4. 
,-: :-, ?-! -.. .-, :-. . = : 2 -  : j I Q 

+ 2 $ 
:-. = .-. 2 .-, ..- 

i ; a * :-I .-it-; d 2 . 
i ;-. .-. r: .$ ? .+ :-, 7 .-: i-: I-; :: ;-; 
i ! :  ,z,.-,LFO 2 ,  :341_j L % z 2 1  c n  C3.-.T.: - - 
.-: - 7 :-; - ..- .Is iy 7 $ .2! ; :-:; ==  .-:.-.; & 

:-$ I-i ;-! iI -. 
;-:= i> - . - 8 .  ;I>!> 12 5 :3 1 6: 4 ; 5: 3 4 - . .- .-. ; C: + :-: ; li .-i -. L ...... . - 2 : - : :-: - = :-: : - * I-: !-: 

.. -_ ... : .... i . .  - . . . . . . .  - - -  -. . . . . . . . .  ?-: ;-; : : ;  J = : - - - -  . 7.. - .: -, . . - .  . . . . .  ; 6: < 1; ; !:. _ .  -- 2 ~ - -  .- . . . . . . .  - . - .. 
:: . - !-; I-; - !-; I-; I-; J( 

' ..-: ..; < .- 2 - 2 _: > : : : _ ; .-,L..= :-..-:-; 8 - . : . -  - - C Z  . 
,- . - 

-; , -; ;-; ; 5.: - ;:.:; 1; ; - .- - - - - . - -. + . . - 





. 1 
. ' J ,-- .a. - ' .: 1 . d  Subject: 

:- ,*, < i  , - 34 .' ,:! 3 + 

I - .  
Sheet No. /r of ' 

. . Lo:,;:. ' -  4 -,,A . ..: .:a Drawing No. 
1 - I s 
$pl, Checked By oate , /\ LJ 2, 3 9 Computed by 

2 - . - - - 2 : .- 7. ' i,- 2.1:~ T j - ;  i j - : : >  

,- .> .-, 7 ::. ;-: :I .-; :-: i"i i-.; L ; .: = :,-: 2-: L :-: :-z : .... 
.-: ... :-: .-: .+ ;-! .-. :-'. ..- :-: - -, 7: :-: . -: &+ : : " L-- 7 c: ::: . _ - - _  
.-; .-: .-: :-. .; 'I. .=, .<> I;R :-'; .-: - .> i-i - L. .-: .-,: :-: :-: 



I- , -) - :-i . .J,J ;.- > 2 3 ;> t; < PA -. 

.- .> . 2 , ,, , . - - . . I : -  r .  
K Sheet No. A of b . 

ze  Q * ~  1 & A  - 2 2  Drawing No. 

C ,  - Date .. P. - .;* 
Computed by Checked By 



, - -> 

S.O. No. , 2 - .  '. . J . .  

/-? i ,  . 
Subject: , 82 *., 

I / - *  " 

@ 
L - . . r i .  , . -2.- . Sheet NO. - of b 

,f.o:.. j . . Drawing No. 
/ C :, 

Computed by , -  Checked By Date ,d h 2 -* : ' 



- -..1,r *n .~ ' -  Sheet NO. - of 

Lo3 (2 ,A' /-( 
L Drawing No. 

- .  . 
I' 

Computed by .7. fi Checked By Date 7 6 " ~  3 4  



2 - - .  , . '1 

5.3. No. . . .  1 - -  
- - 

/ - < - .  . J j, - c - C > ,-J 
Subject: ;- - J3 * 

. t ,  . - I ,  l . I ,.. , .- . - -  Sheet No. - of 
, .', 4 _. ' , , 2 ; G  / 

@ , & .  ..: Drawing No. 
I 

Computed by Checked By Date 



- - , -  - 
S.O.No. 3 - 

- I . . 
# 

Subject: r : - !JJG , .k . , -C, tJ  ..-=. & L A  J d  

/ _. ' 
r - S L  - 2 ,  . - - > f >  / . . > -  1 Sheet No. - of 

' . 
--- :\ ~- 

-. 
-. Drawing No. 
.f ,/ / ., 

Computed by 7 f Checked By Date 7 k J 5  3 ;  



L. -32 . , . ,&J,J *'<. \ ' Sheet No. of I 

... -. L, . .- . .  , -. 1 , i j  6, : - 5' ,/ . , Drawing NO. . . . . .  
Date ? d 2 ;  2 ?  Computed by .' ' Checked By 



- -: - - 
S.O. NO. - I .  

- - 
- - 1-, ! 

Subject: ,- 
, , , ,& r ,  - 1 5 :  e t s-c:. : I * - ,  

- 
t-,." - .- - Sheet No of - - - 5  .. Drawlng No. 

, , .< / -*. . 
Date - - 

Computed by ' ' Checked By 





J - 7 -  - 
S.O. No. : ff - ' 

F-. .- ..F 
( / ,  330 , i r  - . C , dhJ 

Subiect: 
I I / 
7 3 r . ;  2 .  ~ d ^ i  kq o i  Sheet No. 2 of 7- 

I .  -. . .;. 2 ,  3 E: A 
I Drawing No. 

- - ,- 
.. 3 Checked By Date 

J ;: g 
Computed by 7 , -> 



S.O. No. G " 3 -  3-2 
,-- -. - - - - !  

Subject: C C . 9 0 3  : 2k . . . . r - r . ;~ -  d 
/ ' :  4 ~ h :  1. " o h , ' ~ 3 L  r Sheet No. - -2 of -7- 

C.. , +  ; 3 2 G .G 'A Ct ic F Drawing NO. 

& 9" Computed by 5 4 Checked By Date 



S . 0  No. \ & + z ~  - Q-L 

Subject: r - - 0 3 ~  F L  a i d  - ) e ~ l  cd 4 + .  3.d 

~LCIZ. c L 3 ~ 3 ~ 3 L  Sheet No 1 of 1 
p o I 4 7  ..> 2. Drawing No. 

Computed by Checked By Date 


