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1.0 INTRODUCTION 

1.1 Purpose of Study 

The purpose of this study is to estimate 100-year discharges along Waterman Wash 
from its confluence with the Gila River upstream to the Southern Pacific Railroad. 
These discharge estimates are used in the management and regulation of development 
in the associated floodplain areas. 

There have been a number of other hydrology studies of Waterman Wash over the 
years. These studies, their objectives and outcomes are briefly summarized in later 
sections of this report. Estimated 100-year flow rates have ranged from a low of 7,800 
cfs to a high of 33,600 cfs. 

The objective of this study is to consider the previous hydrology where applicable and 
create a comprehensive rainfall-runoff model. This model will: 

Cover the entire watershed in detail 

Estimate discharges at a greater number of tributary and channel 
concentration points than previously 

Consider precipitation and hydrograph routing losses according to current 
procedures and concepts 

Result in discharge estimates that are in line with observed flows 

1.2 Background and Authoritv 

This study was performed by Stanley Consultants for the Flood Control District of 
Maricopa County (FCD). The initial study effort began in July, 1989 under FCD 
contract 88-55. This was a combined hydrology and hydraulic Flood Insurance Study 
(FIS) for the upper watershed only. After initial review of the study by the FCD, the 
Federal Emergency Management Agency (EMA) and the Arizona Department of 
Water Resources (ADWR), revisions were suggested in hydrology methods which 
would adjust estimated discharges to be more consistent with the observed gauge 
record at the Gila River and with the FCD's observations of recent flows. 

An amendment (referred to as Change Order No. 1) was made to the original 
contract and approved by the FCD Board of Directors in June, 1991. This 
amendment consisted of two parts. Part 1 revised the hydrology and accordingly, the 
hydraulics of the upper watershed FIS. Part 2 takes the revised hydrology from the 
upper watershed and adds to it hydrology from the lower watershed using the same 
methodologies. The end result of Part 2, then, is this report which covers revised 
hydrology for the entire watershed. 
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1.3 Coordination 

Scoping and coordination meetings for Parts 1 and 2 of Change Order No. 1 have 
been held at FCD offices on October 12, 1990 and Janua~y 17, June 17, July 11, and 
October 10, 1991. These meetings were held to discuss work schedules, study 
methods, hydrology assumptions and available information and to review preliminary 
study results from the upper watershed. 

Topography for the East and West Prongs of Waterman Wash and the Southern 
Pacific Railroad was provided by Cooper Aerial of Phoenix based on coverage limits 
established by Stanley Consultants and the FCD. Ground control for the aerial 
mapping was established by Stanley Consultants' field crews. This topography, in 
addition to being used to delineate upper basin floodplains, was also used to develop 
stage-storage-discharge relationships for the Southern Pacific Railroad culverts and 
to develop HEC-1 hydrograph routing cross sections for the upper watershed. 

As mentioned previously, in addition to review by the FCD, Waterman Wash 
hydrology has also been reviewed by ADWR and FEMA. Comments from FEMA 
regarding the upper watershed FIS are pending. 

2.0 AREA STUDIED 

2.1 Scope of Study 

This hydrology study covers the total contributing area of Waterman Wash, both the 
upper and lower watersheds. The hydrology for the upper watershed in this study is 
identical to the hydrology in the Waterman Wash Upper Watershed FIS. The upper 
watershed actually consists of two branches or "prongs" of Waterman Wash referred 
to as the East and West Prongs. Their confluence is located approximately 15 river 
miles upstream from the confluence with the Gila River. In this study, the confluence 
of East and West Prongs is considered the lower limit of the upper watershed. 

The upper watershed is traversed by a section of the Southern Pacific Railroad. This 
railroad is generally situated on a raised earth embankment with numerous cross 
culverts. A total of 46 railroad culverts are located in this study area. Their affect 
on peak flows was evaluated as part of this study. 

The lower watershed consists primarily of a single main channel beginning at the East 
and West Prong confluence and extending downstream to the Gila River. The 
Waterman Wash confluence with the Gila River is located about 2 miles downstream 
of Tuthill Road. A United States Geological Survey (USGS) recording stage gauge 
is located on Waterman Wash approximately 2 miles upstream from the Gila River. 
Annual peak discharge data is available for the period 1964 to 1978, 1980 to 1989. 
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This data has been analyzed by the USGS. The results of this analysis were 
considered when developing the hydrology model for Waterman Wash. 

Based on direction from the FCD, only the 100-year return frequency was evaluated 
in this study. 

2.2 Description of Study Area 

The study area is located about 45 miles southwest of Phoenix, Arizona in a sparsely 
populated area of unincorporated Maricopa County and the Town of Goodyear. 
Waterman Wash drains an area known as Rainbow Valley. The small community of 
Mobile is located within the study area. It consists primarily of an elementary school 
and numerous scattered residences. It is located along the north side of the Southern 
Pacific Railroad near 99th Avenue. 

Agricultural activity is found predominantly in the lower watershed. Irrigated 
agricultural fields, cattle feed lots and other associated land uses are located on the 
lower slopes of the lower watershed adjacent to the main channel of Waterman Wash. 
Agricultural fields comprise about 25 or 30 square miles of land area but only about 
10 percent of this is in active use today. The rest has been fallow for several years 
and appears to be gradually reverting to its former desert condition. 

Most local roadways are unpaved with dip crossings at washes. State Highway 238 
traverses the study area running parallel to and north of the Southern Pacific Railroad 
in the upper watershed. Drainage facilities for State Highway 238 consist primarily 
of dip or ford crossings except at the West Prong of Waterman Wash where there is 
a concrete bridge structure. Rainbow Valley Road is a two lane, paved county road 
in the lower watershed. It has a concrete bridge crossing at Waterman Wash. An El 
Paso Natural Gas pipeline traverses the study area from northwest to southeast. This 
is a buried high pressure pipeline with little or no above ground features. It has no 
significant affect on drainage in the study area. 

The upper study area is beginning to experience some additional commercialiindustrial 
activity. Currently under development are a training airport and a sanitary landfill. 
This may result in some increase in population and residential construction in the 
area. The study area south of the railroad is essentially uninhabited natural desert. 
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FIGURE 1 
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The study area is situated in a semi-arid climatic zone characterized by hot summers 
and mild winters. Average annual precipitation is between six and nine inches. The 
study watershed is subject to three primary wet seasons. The first season, during the 
winter months, is characterized by Pacific storms producing widespread, generally low 
intensity showers. The second season, during the summer months, is characterized 
by thunderstorms produced by during the summer months, is characterized by 
thunderstorms produced by moist air from the Gulf of Mexico. The third season, 
from late summer to fall, is characterized by rain produced from tropical 
thunderstorms arising in the Pacific. Generally, the summer thunderstorms produce 
the greatest rainfall amounts and intensities. 

The upper extent of the Waterman Wash drainage basin is located in the Maricopa 
Mountains east of Gila Bend. From there it drains northwesterly through Rainbow 
Valley to the Gila River. Cumulative contributing drainage areas are as follows: 

To Southern Pacific Railroad 97 sq. mi. 
To confluence of East and West Prongs 247 sq. mi. 
To Gila River 434 sq. mi. 

Elevations in the study area range from a low of about 850 feet at the Gila River to 
about 1,125 feet at the confluence of East and West Prongs to over 4,000 feet in the 
Estrella Mountains which form the eastern limits of the study area. The Maricopa 
Mountains, which form the west and south limits of the study area, peak at elevations 
ranging from 2,500 to 3,000 feet. Slopes range from a minimum of about 0.25% in 
the lower, flatter portions of the study area to well over 10% in the surrounding 
mountains. The predominant slope in the areas between the mountain fronts and 
Waterman Wash is on the order of 1%. 

A wide range of soils occur in the study area. Soils in the lower elevations are 
characterized as generally deep, fine textured alluviums and those in the upper 
elevations are generally shallow and rocky. Some bedrock outcrops occur throughout 
the study area but primarily in the upper elevations. These outcrops are the primary 
component of impervious surface in the study area. Because of its low intensity, 
current land use has relatively little affect on the rainfall-runoff process. Soils in the 
lower elevations are generally unconsolidated and subject to erosion, transport and 
deposition. 

Natural vegetation in the study area consists of a variety of arid desert grass, brush 
and trees including creosote, cat claw, salt bush and brittle bush; palo verde, mesquite 
and ironwood trees, saguaro and a variety of other cacti. Agricultural land use only 
accounts for a small portion of the study area. Crop cover in the upper watershed 
was considered insignificant in this study. It is estimated that only about 2,000 acres 
of crop cover remains in the lower watershed. Crops consist primarily of cotton. 
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Runoff originating in the surrounding mountains flows out onto adjoining lower 
drainage slopes. It then travels, generally several miles, before reaching the Southern 
Pacific Railroad or Waterman Wash. The surrounding mountains comprise only 
about 10% of the total contributing area. The bulk of the runoff in the study area 
comes from the lower slopes themselves. The lower slopes are characterized by 
braided meandering wash systems. Wash channels vary in size but are typically 
shallow and not very wide. Concentrations of trees and brush are typically found 
along these washes. 

The East Prong of Waterman Wash is a valley-entrenched water course with 
overbanks that rise more or less continuously up and away from the main channel. 
There is typically a single dominant main channel although some portions of the study 
reach contain multiple channels. Washes from the adjoining drainage slopes enter the 
East Prong from both sides and it continuously gains contributing area in the 
downstream direction. 

The Southern Pacific Railroad is on a more or less continuous downhill grade from 
west to east cutting diagonally across one of the lower drainage slopes. Cross culverts 
are placed at major washes. A diversion channel exists along the upstream side of a 
significant portion of the railroad study reach. This channel picks up flow from minor 
washes between culverts and also carries overflow from one culvert to the next one 
down slope thus interconnecting the culverts into groups or systems. This channel is 
not continuous along the entire study reach. 

Typically, the West Prong is made up of several wash channels with sometimes no 
dominant main channel. The West Prong is similar in nature to the East Prong 
although portions of its study reach do not have the same pronounced valley- 
entrenched cross section configuration. The West Prong generally has a steeper 
grade along its channel than the East Prong. None of the West Prong's channels 
permanently diverge from its floodplain. 

Waterman Wash downstream of the East and West Prong Confluence is generally a 
single channel. Portions of it upstream of Rainbow Valley Road have been recently 
channelized to a fairly uniform trapezoidal section. 

2.3 Principal Flood Problems 

Low-lying areas along Waterman Wash and its East and West Prongs are subject to 
flooding. Channel flow depths during extreme events can range from 6 to 12 feet and 
flow velocities can range from 5 to 10 feet per second. Overbank areas adjacent to 
the channels are subject to overflow and erosion potential. 



Areas along the upstream side of the Southern Pacific Railroad are subject to some 
ponding and diverted flow along the raised embankment. The average maximum 
ponding depth is on the order of 3 feet. The possibility of overtopping of the railroad 
embankment was considered in this study but does not appear likely. 

2.4 Flood Protection Measures 

No significant flood protection facilities exist nor are any flood control projects 
planned for the study area. There are a number of minor localized diversion channels 
and dikes evident in the study area. Primarily, this type of activity consists of training 
diversions for roadway and railroad culverts. Or, it is associated with agricultural 
activities to protect cultivated fields and irrigation facilities or collect runoff to 
livestock water tanks. 

Generally, the larger diversion channels in the lower watershed have been considered 
in establishing watershed sub-boundaries and in hydrograph routing. In the upper 
watershed, the Southern Pacific Railroad affects flow patterns and peak flows. These 
items are discussed in more detail in the Technical Analysis section of this report. 

3.0 OTHER STUDIES 

3.1 USGS - Methods for Estimatine Maenitude and Frequencv of Floods in Arizona 

This USGS publication was prepared for the Arizona Department of Transportation 
(ADOT) in September 1978 and presents a number of methods to estimate flow rates. 
At the time of the report, there were 12 years of gage record. The maximum 
discharge recorded in that period was 6,300 cfs on September 3, 1967. 

The estimated 100-year peak discharge based on a frequency distribution analysis of 
the 12 years of record was 11,800 cfs. Using the regional regression analysis in this 
publication for un-gaged watersheds results in an estimated 100-year peak discharge 
of 22,800 cfs based on a total contributing area of 434 square miles. A third estimate 
from this publication is a weighted average of values from frequency distributions and 
values from regression equations. This estimated discharge is 16,400 cfs. 

These results demonstrate a one order-of-magnitude spread in estimated flow rates. 
The frequency distribution estimate of 11,800 cfs is based on a relatively short period 
of record and may be questionable because of this. 

At the other end of the spread is the regression estimate of 22,800 cfs. This estimate 
seems reasonable but there may be some inherent accuracy limitations with regard to 
standard statistical error and typically extreme time and spacial variability of annual 
peak discharges in Arizona. Also, as mentioned in that report, there may be some 
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questions regarding applicability of regression analysis if there is any significant affect 
of storage, diversion or land use on flood discharges. 

3.2 Harris-Toups Approximate Flood Insurance Study 

An approximate FIS was done by Harris-Toups Engineers for FEMA in January, 
1979. It included approximate hydrology and hydraulics for a number of different 
watercourses in Maricopa County, including Waterman Wash. The study reach 
started at Section 30, Township 1 South, Range 2 West approximately 2.5 miles above 
the Gila River confluence. It then proceeded upstream along the main channel to 
the confluence of East and West Prongs, then went up the West Prong to Section 28, 
Township 4 South, Range 1 West (upstream limit corresponds to the El Paso Natural 
Gas Pipeline). The East Prong was not included in the study. 

Peak flows were estimated at the upstream and downstream limits using the SCS 
Method Part I1 from ADOT's "Hydrologic Design for Highway Drainage in Arizona". 
Hydrology results and supporting calculations were not included in this approximate 
FIS and are not available. 

3.3 Cella-Barr FIS 

In 1988, a Flood Insurance Study was completed for FEMA by Cella-Barr and 
Associates (CBA). Its primary objective was to delineate the Waterman Wash 
floodplain in the lower watershed. In support of this effort, a hydrology model for 
the entire watershed was needed. Hydrology and hydraulics for this study were based 
on HEC-1 and HEC-2 respectively. This FIS superseded most of the earlier 
approximate delineation done by Harris-Toups Engineers. 

The Cella-Barr FIS estimated 100-year discharges only. It considered the possibility 
that the Southern Pacific Railroad may have some affect on hydrograph peaks and 
times but concluded that this would be minimal with regard to the lower watershed. 
It used the SCS dimensionless unit hydrograph option of HEC-1 along with SCS 
CUNe number loss rates based on hydrologic soil groups and estimated vegetation 
cover type and density. Times of concentration were based on the SCS Upland 
Method. The total watershed was divided into 18 sub-basins. 

An SCS synthetic Type I1 24-hour rainfall distribution was used and the point 
precipitation of 4.40 inches was reduced by a basin-wide average aerial reduction 
factor of 0.905. Hydrograph routing was accomplished using the normal depth storage 
routing option of HEC-1 along the main channel of Waterman Wash based on cross 
sections derived from floodplain mapping. There was no infiltration/percolation loss 
associated with any of the hydrograph routing. 

Estimated 100-year flow rates were 23,200 cfs at the confluence of East and West 
Prongs and 33,600 cfs at the Waterman Wash confluence with the Gila River. 
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3.4 Dibble State Route 238 Study 

A drainage study was done by Dibble and Associates in 1987 for ADOT in support 
of design on the (then) proposed State Route 238. This study estimated 50-year 
discharges contributing to the culverts under the Southern Pacific Railroad utilizing 
the SCS Part I and Part I1 methods from ADOT's "Hydrologic Design for Highway 
Drainage in Arizona". This study recognizes the possibility of flow diversions and 
ponding along the railroad but does not assume that this would affect hydrograph 
peaks and times. The results of this study were used in the design of ford crossings 
and the West Prong bridge. 

3.5 USGS Streamflow Statistical Analvsis 

In 1989, the USGS, in cooperation with ADWR and FCD, prepared a report titled 
"Basin Characteristics and Streamflow Statistics in Arizona as of 1989". This study 
applies the frequency distribution methods of the USGS "Guidelines for Determining 
Flood Flow Frequency, Bulletin 1 7 B  to 25 years of gage records on Waterrnan Wash. 
This 25 years of record includes the 12 years collected from 1964 to 1978 which had 
been analyzed in the 1978 study discussed in Section 3.1. 

The 1978 study had estimated the 100-year discharge at 11,800 cfs. However, with 
25 years of records, this estimate is 7,800 cfs. The 1989 study contains a footnote that 
the reliability of results are uncertain and potential errors are large. 

3.6 Stanlev Consultants' Uooer Basin FIS 

As mentioned in the introduction, the Upper Basin FIS was done in conjunction with 
this report. Hydrology is identical between the two reports. 

4.0 TECHNICAL ANALYSIS 

4.1 Hvdrolow Model 

The Corps of Engineer's HEC-1 computer hydrograph program version 4.0, 
September 1990, was used to evaluate hydrology at various concentration points along 
Waterman Wash and along the Southern Pacific Railroad. Currently, under the 
FCD's Hydrologic Design Manual, the Clark Unit Hydrograph model would be 
preferred. However, the Soil Conservation Service Dimensionless Unit Hydrograph 
model was originally chosen when the study began in 1989 and will be continued as 
such. 

As mentioned previously, the Southern Pacific Railroad is considered to have an 
impact on hydrograph peaks and times. It was included as a number of storage 
routing steps in the HEC-1 runoff model. In the upper watershed, because of the 
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sparse intensity, none of the existing land uses was assumed to have any significant 
affect on the rainfall-runoff process. However, in the lower watershed, the existing 
agricultural land use has been considered in estimating rainfall losses. 

4.2 Drainaee Sub-Basins 

Drainage basin and sub-basin boundaries were delineated based on a combination of 
USGS quadrangle maps, aerial photographs, aerial topography and field 
reconnaissance. Square mile areas of each sub-basin were estimated with the use of 
a digital planimeter. Originally, a separate sub-basin was delineated for each of the 
46 drainage culve~ts under the railroad. This was later modified to streamline efforts 
and HEC-1 output by grouping culverts into systems. Groupings of culverts were 
established based primarily on hydraulic interconnection via the existing channel which 
is prevalent over most of the upstream side of the railroad embankment. However, 
the culvert grouping concept also applies where culverts are not interconnected by a 
diversion channel. 

In the lower watershed, there are a number of significant diversion channel systems 
that have been constructed to protect agricultural improvements. Channels having 
a depth on the order of 3 feet and top width of 25 feet or greater were generally 
considered when establishing sub-basin boundaries. These channels may have had no 
formal design or receive any regular maintenance but appear rela'tively functional 
none-the-less. 

Drainage sub-basins 740 and 830 were created in the lower watershed to segregate 
the drainage from a significant portion of steep mountain front. Hydrographs from 
these sub-basins are routed across the adjacent lower drainage slopes to Waterman 
Wash. A total of 44 drainage sub-basins were used in the HEC-1 model; 21 in the 
upper watershed and 23 in the lower. 

4.3 Southern Pacific Railroad 

The individual elevation discharge relationships for each culvert were summed to 
establish a single relationship for each group of culverts. Each culvert has its own 
datum beginning at its invert and increasing in one foot increments. Thus, each 
culvert in the group has an equal weight in terms of elevation head. Based on field 
reconnaissance, debris clogging does not appear to be a significant occurrence in the 
railroad culverts so no clogging factor assumption was used in culvert hydraulics. 
Capacities were estimated based on a combination of normal depth calculations and 
inlet control nomographs from "Hydraulic Engineering Circulars 5 and 10" and the 
"Handbook of Concrete Culvert Pipe Hydraulics", depending on the type of culvert 
and depth. The maximum assumed depth at all inlets was 7 feet. 
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The depth-area relationship required by HEC-1 for each group of culverts was 
estimated from the aerial topography assuming a triangular cross section with a 
maximum depth of 7 feet. This depth was projected up-slope and the intersect limits 
with existing ground were delineated. The area between the-intersect limits and the 
railroad tracks was planimetered and the intermediate areas at 1 foot increments from 
0 to 7 feet in depth were calculated proportionately. 

4.4 Flow Splits 

In the lower watershed, drainage from sub-basin 800 splits in different directions as 
it approaches the area near the El Paso Natural Gas pipeline. This is due in part to 
natural flow patterns and in part to man made diversion. An earth levee has been 
constructed just south of the gas pipeline to divert runoff to a livestock water tank 
just north of the pipeline. There was no detailed topography available for this area. 
Based on field inspection, aerial photographs and hydrologic judgement, it was 
estimated that about 50 percent of the total flow from sub-basin 800 would be 
diverted to the water tank. The remaining 50 percent would split with half going to 
sub-basin 900 and the other half going to sub-basin 950. 

4.5 Precipitation 

The 100-year 24 hour rainfall was estimated using precipitation data from the NOAA 
Atlas 2, Precipitation Frequency Atlas of the Western United States, Volume VIII, 
Arizona. The procedure is based on the "Hydrologic Design for Highway Drainage 
in Arizona" drainage manual. The resulting 100-year, 24-hour point precipitation 
value was 4.40 inches. Because of the size of the overall contributing drainage basin, 
aerial reduction factors were used. These were based on the NOAA publication 
"Depth-Area Ratios in the Semi-Arid Southwest United States" and input using the 
JD record in HEC-1. 

The rainfall distribution used in this study is the SCS Type I1 synthetic distribution for 
24-hour storm duration. This is input in HEC-1 as a cumulative distribution using the 
PC record at a 15-minute time interval. 

4.6 Precipitation Losses 

Rainfall losses were estimated based on the initial plus uniform loss rate option in 
HEC-1. The required input parameters are based on Tables 4.1 and 4.3 in the Flood 
Control District's "Hydrologic Design Manual". The initial and uniform losses are 
based on soil texture classifications which are derived from Soil Conservation Service 
soil surveys. Initial losses are selected assuming "normal" land values as opposed to 
"dry" to reflect the possibility of antecedent moisture in the watershed. Surface 
retention loss in the upper watershed assumes either the natural desert and rangeland 
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or the hillslope values. The amount of agricultural land was not considered significant 
enough to affect the rainfall-runoff relationship except in the lower watershed. 

The percent impervious input for HEC-1 was derived as a portion of the estimated 
rock outcrop, if any, for each sub-basin. Rock outcrop area was estimated based 
primarily on soil surveys and aerial photographs. Estimating what portion of the 
outcrop would actually be used in the HEC-1 model as impervious was based on 
judgement with consideration to the outcrop extent and location. Only that portion 
which, in theory, would be hydraulically connected to a runoff conveyance was used. 
The final estimated impervious area was subtracted from the total sub-basin area 
when weighing loss coefficients for the remaining soils. Sensitivity analysis showed 
that a large increase in percent impervious over the chosen values results in a 
relatively small increase in peak flows. 

4.7 Lae Times. Com~utation interval and Routine Steps 

Times of concentration and lag times were based on Soil Conservation Service 
methodologies. Times of concentration are estimated based on flow length, slope and 
ground coverfland use characteristics using Figure 15.2, Upland Method, "Soil 
Conservation Service National Engineering Handbook, Chapter 4, Hydrology". Lag 
time is 0.6 times the time of concentration. Sub-basins with more than one 
predominant slope were broken into sub-reaches with separate times calculated for 
each. 

The computation time interval used in HEC-1 was first estimated based on a rule of 
thumb 13% of the average time of concehtration for all of the sub-basins. This time 
interval proves too long, however, and a number of warning messages result advising 
a reduction in the computation interval. An interval of 10 minutes was assumed. 
This eliminates most of the warning messages without a significant affect on flow 
rates. Hydrographs where the remaining messages occur were evaluated to ensure 
reasonable results. 

The number of routing steps for channel reaches were estimated using the reach 
length divided by an average flow velocity of five feet per second divided by the 
computation time interval of 10 minutes. The assumed flow velocity of 5 feet per 
second was derived from a review of calculated HEC-2 and normal depth velocities. 

4.8 Hvdroera~h Routing 

Hydrograph routing through downstream channel reaches is accomplished using the 
normal depth storage routing option of HEC-1. This routing, when done across the 
lower drainage slopes, is based on a theoretical cross section having a typically shallow 
channel and wide flat overbanks. This is intended to represent a typical section of 
drainage slope subject to a combination of concentrated flow and shallow overflow 
within the input limitations of HEC-1. Normal depth hydraulics of the typical section 
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show a range of average flow velocity and depth that appear reasonable for the 
intended use. 

Channel routing down the East and West Prongs of Waterman. Wash is based on 
cross sections and Manning roughness coefficients derived directly from HEC-2 cross 
sections for the appropriate reach. An assumed infiltration/percolation loss of 10 cfs 
per wetted acre is used on all storage routing done in the HEC-1 model. This applies 
to both channel routing and railroad reservoir routing. Response runs using rates 
ranging from 5 to 20 cfs per wetted acre indicate that the HEC-1 model is not 
particularly sensitive to changes in the percolation rate. 

Hydrograph routing down the main channel from the confluence of East and West 
Prongs to the Gila River is based on HEC-1 cross sections taken from the Cella-Barr 
FIS. Some of these sections were modified in the vertical direction to contain flow. 
Manning's roughness coefficients from the Cella-Barr FIS were also modified slightly 
to be consistent with the upper basin. The recent channelization of Waterman Wash 
upstream of Rainbow Valley Road mentioned earlier may not be reflected in the 
Cella-Barr topography. This possibility was not investigated. It was assumed to not 
affect hydrograph routing significantly either way. 

5.0 RESULTS AND CONCLUSIONS 

The estimated 100-year peak discharge from this study at the Gila River is 20,000 cfs and at the East 
and West Prong cdnfluince is 13,26 cfs. The follo&ng table summarizes estimated flow rates at 
various points of concentration. 

TABLE 1 

Location 
Drainage 100-year 100-year 

Area (Sq.Mi.1 Flow (CFS) Flow (CSM) 

Sub-basin 990 0.90 400 440 

Sub-basin 830 5.50 10,100 1,840 

Sub-basin D 11.06 1,540 140 

Sub-basin F 60.10 2,970 50 

Waterman Wash West Prong 
near Southern Pacific R.R. 1.0 
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Location 

TABLE 1 (Cont'd.) 

Drainage 100-year 100-year 
Area (Sq.Mi.1 Flow ICFS) Flow [CSM) 

Waterman Wash West Prong at 
El Paso Natural Gas pipeline 53 4,000 

Waterman Wash West Prong just 
upstream of confluence with 68 4,800 71 
East Prong 

Waterman Wash East Prong near 
Southern Pacific Railroad 60 2,700 45 

Waterman Wash East Prong at 99th 
Avenue Alignment 85 2,900 34 

Waterman Wash East Prong at 
115th Avenue alignment 116 4,500 39 

Waterman Wash East Prong just - 
uostream of confluence with 
west Prong 179 9,000 

Waterman Wash just below confluence 
of East and West Prongs (downstream 247 13,200 53 
limit of upper watershed) 

Waterman Wash near 163rd Avenue 
and Riggs Road 300 15,500 52 

Waterman Wash at Rainbow Valley 
Road 362 17,200 

Waterman Wash at Ray Road 430 20,000 47 

Waterman Wash at Gila River 434 20,000 46 

These results indicate a significant spread in both peak flows and peak flows per unit of contributing 
area (csm, or cubic feet per second square mile). The smallest sub-basin (sub-basin 990) produces 
440 csm. Sub-basin 830 which is a steep, relatively impervious mountain front produces 1,840 csm 
with a peak flow of 10,100 cfs. Much of this peak is attenuated as it flows across the adjoining lower 
drainage slope. The West Pmng peak flow of 4,800 cfs is only about half that of the East Prong but 
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the West Prong produces about 40 percent greater flow in terms of csm because of its generally 
steeper slope and more efficient shape and response. Most of the peak flow from this study area is 
produced by the upper watershed. 

As mentioned in the technical section, rainfall is assumed to be centered on the watershed. Aerial 
reduction is assumed because of the size of the contributing area and only the 100-year event is 
included in the final analysis. Also considered, though, were less than 100-year storm totals and the 
possibility of the storm occurring over only part of the overall watershed to see whether the rainfall- 
runoff model would give reasonable results. 

An intermediate HEC-1 model was run for the entire watershed using a 24-hour storm total of 1.50 
inches (as opposed to the 100-year storm total of 4.40 inches) along with the aerial reduction. All 
else equal, this model resulted in a peak flow of 240 cfs at the East and West Prong confluence and 
670 cfs at the Gila River. For a number of sub-basins, this storm is not intense enough to even 
produce runoff. 

Another intermediate HEC-1 model was run to evaluate the effects of channel storage and 
infiltration/percolation loss on hydrograph attenuation. A peak flow of 6,050 cfs was generated from 
the upper watershed only using a rainfall of 3.00 inches. This flow was then routed through the lower 
reach of Waterman Wash both with and without the contribution of local runoff from the lower 
watershed. The peak flow at the Gila confluence with local contribution was 8,150 cfs or a gain of 
about 2.100 cfs. Without local contribution, the peak attenuates to 5,300 cfs, a loss of 750 cfs. 

These results seem to indicate a number of things. Relatively speaking, precipitation and transmission 
losses in the rainfall-runoff model are significant for the lesser rainfall amounts and intensities. This 
is reflected by the relatively low csm results for the upper and total watersheds. This condition also 
appears to be supported by the gage record of actual flow peaks which are relatively modest for a 
watershed of this size. Precipitation must be significant in aerial extent, depth and intensity to 
overcome the losses that occur in this study area. Unfortunately, there are no rainfall records to go 
along with the flow gage records, so calibration of the rainfall-runoff model and a more precise 
comparison of estimated to observed flows is not possible. 

The estimated peak discharges from this study are less than those from the Cella-Barr FIS. The two 
studies use essentially the same point precipitation, distribution and duration, total contributing area, 
SCS dimensionless unit hydrograph and sub-basin lag time methods. The primary differences occur 
in the modeling of the Southern Pacific Railroad, the recognition of infiltrationlpercolation losses in 
hydrograph routing, the use of soil textures in estimating precipitation losses instead of hydrologic 
soil groups and SCS curve numbers and in the estimation of precipitation aerial reduction. 
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APPENDIX B 

HYDROLOGY SUMMARY AND HEC-1 



WATERMAN WASH HYDROLOGY 
UPPER WATERSHED 

TABLE 2 - APPENDIX B 

SUMMARY OF BASIC SUB-BASIN DATA 

Drainage 
Sub-Basin 

I1 
I11 
IV 
v 
VI 
VII 
VIII 
M 
X 
XI 

Drainage 
Area 

(Sa Mi) 

2.78 
6.87 
1.09 

11.06 
2.72 

60.10 
12.83 
32.21 
7.10 
7.02 

10.54 
2.45 
7.60 
4.08 

10.07 
9.20 

18.09 
4.78 

10.32 
5.03 

21.10 

Initial 
Lag Rainfall 

Time Loss 
(Hrs) (Inches) 

1.97 0.94 
2.61 0.96 
2.20 0.98 
5.25 0.96 
3.26 0.95 

13.18 0.95 
4.55 0.87 
8.23 0.95 
3.17 0.95 
4.94 0.95 
9.11 0.95 
2.58 0.95 
5.19 0.96 
5.40 0.95 
3.94 0.97 
6.62 0.95 
6.85 0.97 
4.62 0.96 

10.39 0.95 
8.10 0.95 
7.55 0.96 

Uniform 
Rainfall 

Loss 
(In/Hr) 

Percent 
Imaervious 



WATERMAN WASH HYDROLOGY 
LOWER WATERSHED 

TABLE 3 - APPENDIX B 

SUMMARY OF BASIC SUB-BASIN DATA 

Drainage 
Sub-Basin 

720 
730 
740 
750 
760 
780 
790 
800 
81 0 
830 
840 
860 
870 
900 
91 0 
920 
935 
950 
960 
970 
990 

1000 
1020 

Initial Uniform 
Drainage Lag Rainfall Rainfall 

Area Time Loss Loss 
(Hrs) (Inches) (In/Hr) 

Percent 
Im~ervious 





CONFLUENCE 
FIGURE 3 A  



F L W J  HYDROGRAPH PACKAGE (HEC-1) * 
t SEPTEMBER 1990 t 

e VERSION 4.0 t 

C 
* 

DATE 06/26/1991 TlME 15:26:22 ' * 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
t 609 SECOND STREET * 

- -- 
• DAVIS. CALIFORNIA 9 5 6 1 6  • 

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

THIS  PROGRAM REPLACES ALL P R E V I W S  VERSIONS OF HEC-1 KNOUN AS HECl (JAN 73). HECIGS, HECIDB, AND HEClKU. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED U l T H  THE 1973-STYLE INPUT STRUCTURE. 
THE DEF IN IT ION OF -AMSKK- ON RM-CAR0 UAS CHANGED WITH REVISIONS DATED 2 8  SEP 81. T H I S  I S  THE FORTRAN77 VERSION 
NEU OPTIONS: DAMBREAK WTFLOU SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:URITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AN0 AMP1 INFILTRATlON 
KINEMATIC UAVE: NEU F I N I T E  DIFFERENCE ALGORITHM 

HEC-1 INPUT PAGE 1 

L INE  

I D  
I D  UATERMAN WASH HYDROLOGY - UPPER AN0 LOUER UATERSHEDS COMBINED 
I D  FLMX) CONTROL DISTRICT OF WARICOPA CWNTY 
I D  STANLEY CONSULTANTS INC  JOB# 10512  
I 0  F I L E  NAME I S  1 0 5 1 2 1  DATE: 08/24/91 
I D  
I D  1OOYR - 24HR RAINFALL FRCW NOAA ATLAS 2 DEPTH = 4.40" 
I 0  DEPTH - AREA RELATIONSHIP FRCW NORA TM NUS HYDRO-40 
I D  SCS DIMENSIONLESS UNIT  HYDROGRAPH 
I D  I N I T I A L  AND UNIFORM LOSS BASED 04 SOIL  TEXTURE .. 
I D  TC BASED ON UPLAND METHM (SCS NEH SECT 4, CHAPT 15) 
I D  LAG TIME = 0.6 TC 
I D  PERCOLATION LOSS INCORPORATED WITH ALL STORAGE R W T I N G  

KK SUB A RUNOFF FROM SUB-BASIN A 
BA 2.78 
LU 0.94 0.39 



. - 
41 
42 
43 
4C 
45 

46 
47 
48 
49 
50 
51 

LlNE 

52 
53 
54 
55 

56 
57 
58 
59 
60 
61 

62 
63 
64 
65 
66 
67 

68 
69 
70 
71 

72 
73 
74 
7s 
76 
77 

78 
79 
80 
81 
82 
83 

84 
85 

86 
87 
8a 
89 
90 
91 

92 
93 

LlNE 

94 
95 
% 
97 
98 
w 

RS 
RL 
S A 
SE 
SQ 

KK 
RS 
RL 
RC 
RX 
RY 

ID. 

KK 
B A 
LU 
UD 

KK 
RS 
RL 
S A 
SE 
sa 

KK 
RS 
RL 
RC 
RX 
RY 

KK 
BA 
LU 
UD 

KK 
RS 
RL 
S A 
SE 
SQ 

KK 
RS 
RL 
RC 
RX 
RY 

KK 
HC 

KK 
RS 
RL 
RC 
RX 
RY 

KK 
HC 

ID. 

KK 
RS 
RL 
RC 
RX 
RV 

2 

0 
0 
0 

RCH 1 
9 

.070 
100 
20 

...... 1. 

SUB 8 
6.87 
0.96 
2.61 

STR B 
2 

0 
0 
0 

RCH 2 
4 

.070 
100 
20 

SUB C 
1.09 
0.98 
2.20 

STR C 
1 

0 
0 
0 

RCH 3 
3 

.070 
100 
20 

CP500 

RCH 4 
3 

.070 
100 
20 

CP501 

...... 1. 

RCH 5 
3 

.055 
0 

1336.5 

RWTE HYDROGRAPH STR A THRWGH REACH 1 
FLW - 1 

10 
0.035 .070 26000 0.0061 

101 190 195 205 210 299 
12 12 10 10 12 12 

HEC-1 INPUT 

RUNOFF FROM SUB-BASIN B 

0.38 

RWTE HYOROGRAPH SUB B THRWGH STRUCTURE B 
STOR - 1 

rn  

RWTE HYDROGRAPH STR B THRWCH REACH 2 
FLW -1 

RUNOFF FROM SUB-BASIN C 

RWTE HYDROGRAPH SUB C THR-WGH STRUCTURE C 
STOR -1 

i n  

RWTE HYDROGRAPH STR C THRWGH REACH 3 
FLW - 1 

10 
0.035 .070 6510 0.0061 

101 190 195 205 210 299 
12 12 10 10 12 12 

COHBINE HYDROGRAPHS REACH 2 & REACH 3 

RWTE COMBINED HYDROORAPH THRWGH REACH 4 
FLW - 1 

i n  

COMBINE HYDROGRAPHS REACH 1 & REACH 4 

HEC-1 INPUT 

RWTE HYDROGRAPH CP501 THRWGH REACH 5 
STOR - 1 

10 

PAGE 2 

PAGE 3 



LINE 

KK SUB I RUNOFF F R M  SUB-BASIN I 
BA 32.21 
LU 0.95 0.37 1 
W 8.23 

KK CP502 COMBINE HYDROGRAPHS REACH 5 & SUB I 
HC 

KK RCH 6 RWTE HYDROGRAPH CP502 THRWGH REACH 6 
RS 6 FLW - 1 
RL 10 
RC .055 0.045 .055 17000 0.006 
RX 0 1804 2973 2985 3043 3060 3096 3218 
RY 1263.5 1262.2 1258.5 1256.3 1256.3 1260.7 1262.6 1262.9 

KK SUB 11 RUNOFF F R M  SUB-BASIN 11 - 
BA 7.10 
LU 0.95 0.37 
W 3.17 

KK CP503 CWBINE HYDROGRAPHS REACH 6 & SUB X I  
HC 

KK RCH 7 RDUTE HYDROGRAPH 503 THRWGH REACH 7 
RS 3 FLW -1 
RL 10 
RC .055 O.W5 .055 9000 0.004 
RX 0 711 922 940 999 1016 1293 1732 
RY 1195.3 1193.4 1192.3 1187.8 1186.9 1192.1 1193.2 1195.3 

KK SUBlll RUNOFF F R M  SUB-BASIN Ill 
BA 7.02 
LU 0.95 0.39 
UD 4.94 

KK CP504 CWBINE HYDROGRAPHS REACH 7 & SUB Ill 
HC 

KK RCH 8 RWTE HYDROGRAPH CP504 THRWGH REACH 8 
RS 4 FLW - 1 
RL 10 
RC .055 .045 .055 9500 0.004 
RX 0 700 736 760 879 921 1012 2810 
RY 1160.5 1160.6 1160.1 1156.2 1156.6 1159.0 1161.0 1160.0 

HEC-1 INPUT PAGE 4 

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

KK SUBIV RUNOFF F R M  SUB-BASIN I V  
EA 10.54 

KK CP505 CWBINE HYDROGRAPHS REACH B & SUB I V  
HC 

KK SUB D RUNOFF F R M  SUB-BASIN D 
BA 11.06 
LU 0.96 0.38 2 
UD 5.25 

KK STR 0 RWTE HYDROGRAPH SUB-D THRWGH STRUCTURE D 
RS 2 STOR -1 

KK RCH 9 RWTE HYDROGRAPH STR 0 THRWGH REACH 9 
RS 16 FLW - 1 
P I  10 

KK SUB145 RUNOFF F R M  SUB-BASIN 145 
BA 12.83 
LU 0.87 0.31 10 



RCH65 RWTE HYOROGRAPH SUB145 THRWGH REACH 65 
11 FLW -1 

10 
.070 0.035 .070 32600 0.0071 
100 101 190 195 205 210 299 300 
20 12 12 10 10 12 12 20 

SUB F RUNOFF FRCU SUB-BASIN F 
60.1 

CP400 CMBlNE HYOROGRAPHS SUBF AN0 RCH65 

STR F RWTE HYDRWRAPH CP400 THRWGH STRUCTURE F 
1 STOR - 1 

10 
S A 0 46.2 92.3 138.5 184.7 230.9 277 323.2 
SE 0 1 2 3 4 5 6 7.0 
SO 0 675 1967 3362 4898 6353 7861 8615 

HEC-1 INPUT PAGE 5 

LINE 

KK RCH11 RWTE HYOROGRAPH STR F THRWGH REACH 11 
RS 5 FLW -1 
QI i n  

KK SUB V RUNOFF FRM SUB-BASIN V 
BA 2.45 
LU 0.95 0.40 
UD 2.58 

KK CP600 CMBlNE HYDROGRAPHS SUB V 8 R C H l l  
HC 

KK RCH12 RWTE HYDROGRAPH CP600 THR-WGH REACH 12 
RS 2 FLOU - 1 
RL 10 
RC .055 0.045 .055 5400 0.003 
RX 0 754 1102 1112 1126 1138 1342 2306 
RY 1253.5 1249.5 1248.4 1244.0 1244.1 1247.8 1249.8 1255.0 

KK SUBVI RUNOFF FRCU SUB-BASIN V I  
BA 7.60 
LU 0.96 0.38 2 
UD 5.19 

KK CP60l CWBINE HYDROGRAPHS RCHl2 8 SUB V I  
HC 

KK RCH13 RWTE HYOROGRAPH CP601 THRWGH REACH 13 
RS 1 FLW - 1 

KK SUBVll RUNOFF FRM SUB-BASIN V I I  
BA 4.08 
LU 0.95 0.40 1 

KK CP602 CMBlNE HYDROGRAPHS RCH13 8 601 8 SUB VI I  
HC 

KK RCH14 RWTE HYOROGRAPH CP602 THRWGH REACH 14 
RS 4 FLW -1 
RL 10 

PAGE 6 HEC-1 INPUT 



LINE 

RUNOFF FROM SUB-BASIN V I I l  

RUNOFF FRDM SUB-BASIN I X  

0.40 

KK SUB E 
BA 2.72 
LU 0.95 
UD 3.26 

KK STR E 
PS 1 

RUNOFF FROM SUB-BASIN E 

0.40 1 

RWTE HYDROGRAPH SUB-E THRWGH STRUCTURE E 
STOR - 1 

KK RCHlO RWTE HYDROGRAPH STR E THRWGH REACH 10  
RS 8 FLOW - 1 
QI 10 

KK CP603 CDMBINE HYDRDGRAPHS RCH14 8 SUB V l I l  8 SUB I X  & RCHlO 
HC 4 

KK RCHl5 RWTE HYDROGRAPH CP603 THRWGH REACH 15 
RS 4 FLOU - 1 
Dl 10 

KK SUB X RUNOFF FROM SUB-BASIN X - 
BA 18.09 
LU 0.97 0.33 1 0  
UD 6.85 

KK SUBXI RUNOFF FROM SUB-BASIN X I  
BA 4.78 
LU 0.96 0.39 2 
UD 4.62 

HEC-1 INPUT PAGE 7 

LINE 

KK CP604 CDMBINE HYDRDGRAPHS RCH15 & SUB X 8 SUB X I  
HC 3 

KK RCH16 RWTE HYDROGRAPH CP604 THRWGH REACH 16  
RS 3 FLOU - 1 

KK SUBXIl RUNOFF FROM SUB-BASIN X I 1  
BA 10.32 
LU 0.95 0.40 1 
UD 10.39 

KK CP605 CCMBINE HYDROGRAPHS RCH16 8 SUB X I 1  8 RCH9 
HC 3 

KK RCH17 RWTE HYDROGRAPH CP605 THRWGH REACH 17 
RS 4 F L W  - 1 
RL 10  
RC .055 0.045 .055 9800 0.003 
RX o 1401 1617 1637 1662 1694 r n o  2801 
RY 1159.7 1153.3 1153.8 1147.1 1147.1 1151.8 1153.1 1158.6 



RUNOFF FROM SUB-BASIN X I 1 1  

0.40 

RUNOFF PRIM SUB-BASIN X I V  

0.36 5 

COMBINE HYOROGRAPHS RCHl7 L SUB X I 1 1  SUB I V  

COMBINE HYOROGRAPHS CP606 L CP505 

*..* ....................................... 
CP700 I S  CONFLUENCE OF EAST AND YEST PRONGS 
AND I S  THE LWER L I M I T  OF UPPER UATERSHEO **...*.***.*.....*****.** *.****.*.********* 

RWTE HYOROORAPH 
F L W  -1 

1 0  
0.045 0.055 

3 2 0 6  4047  
1114 1114 

CP700 THRWGH REACH 710  

PAGE 8 

LINE 

KK RCH730 RWTE HYDROGRAPH SUB720 THRWGH REACH 730  
RS 7 F L W  -1 

KK SUB730 RUNOFF FROM SUB-BASIN 730  
BA 2.6 
LU 0.99 0.34 
UD 4.65 

KK CP710 COMBINE HYDROGRAPHS RCH730 L SUB730 
HC 

KK SUB740 RUNOFF FROM SUB-BASIN 7 4 0  
BA 5.2 
LU 0.49 0.07 1 0  

KK RCH750 RWTE HYDROCRAPH SUB740 THRWGH REACH 7 5 0  
RS 13 FLOW - 1 

KK SUB750 RUNOFF FROM SUB-BASIN 7 5 0  
BA 25.0 
LU 0.91 0.40 

KK CP710 COMBINE HYOROGRAPHS RCH750 8 SUB750 
HC 

KK CP710 CMBINE ALL HYOROGRAPHS ABOVE CP710 
HC 3 

KK RCH760 RWTE HYDROGRAPH CP710 THRWGH REACH 760 
RS 2 F L W  - 1 



PAGE 9 

KK SUB760 RUNOFF FROH SUB-BASIN 760 
BA 4.7 
LU 0.99 0.32 
W) 4.23 

KK CP760 CMBINE ALL HYDROGRAPHS ABDVE CP760 
HC 

KK RCH770 RWTE HYDROGRAPH CP760 THRWGH REACH 770 
RS 5 FLU4 -1 

KK SUB780 RUNOFF FROH SUB-BASIN 780 
BA 8.2 
LU 0.94 0.54 1 
UD 3.20 

KK RCH790 RWTE HYDROGRAPH SUB780 THRWGH REACH 790 
RS 4 FLW -1 
R I  10 

KK SUBBOO RUNOFF FROH SUB-BASIN 800 
BA 10.9 

KK DVT8OO SPLIT HYDROGRAPH SUBBW 50/50 
DT DVT805 
D l  0 100 1000 10000 - 
OQ 0 50 500 5000 

KK RCH8lO RWTE HYDROGRAPH OVT800 THRWGH REACH 810 
RS 5 FLW - 1 

PAGE 10 

LINE 

KK CP8lO CMBINE HYDROGRAPHS RCH810 8 SUB810 
HC 

KK RCH795 RWTE HYDROGRAPH CP8lO THRWGH REACH 795 
RS 3 FLOV -1 
RL 10 
RC .050 0.025 .050 8600 0.0056 
RX 100 101 175 185 215 225 299 300 
RY 20 13 13 10 10 13 13 20 

KK SUB790 RUNOFF FROM SUB-BASIN 790 
BA 4.6 

KK CP770 COHBIWE HYDROGRAPHS RCH790, RCH795 8 SUE790 
HC 3 



KK CP770 CWBINE ALL HVOROCRAPHS ABWE CP770 
HC 

KK RCHB2O RWTE HVOROGRAPH CP770 THRWGH REACH 8 2 0  
RS 2 F L W  -1 

KK SUB830 RUNOFF FRW SUB-BASIN 8 3 0  
BA 5.5 

KK RCH840 RWTE HYDROGRAPH SUB83O~THRWGH REACH-840 
RS 14 F L W  - 1 
RL 1 0  

KK SUB840 RUNOFF FRW SUB-BASIN 840  
BA 17.0 
LU 0.97 0.38 
UO 6.44 

KK CP82O COMBINE HVOROGRAPHS RCH840 g SUB840 
HC 

KK CP820 CWBINE ALL HYOROGRAPHS ABOVE CP820 
HC 

HEC-1 INPUT PAGE 11 

LINE 

RWTE HYDROGRAPH CP82O THRWGH REACH 8 5 0  
F L W  -1 

RUNOFF FRW SUB-BASIN 860  

RUNOFF FRW SUB-BASIN 8 7 0  

0.29 1 

COMBINE ALL HYOROGRAPHS ABOVE CP85O 

KK RCHBBO RWTE HYOROGRAPH CP850 THRWGH REACH 8 8 0  
RS 2 F L W  - 1 

KK OVT805 RETRIEVE PREVIOUSLY SPLIT HYOROGRAPH 
OR 0 ~ ~ 8 0 5  

KK OVT89O SPLIT RETRIEVED HYDROGRAPH 50/50 

KK RCH900 RWTE HVDROCRAPH DVT890 THRWGH REACH 9 0 0  
RS 11 F L W  -1 
RL 1 0  

KK SUB900 RUNOFF FRW SUB-BASIN 9 0 0  



KK CP880 COMBINE HYDROGRAPHS RCH9OO & SUB900 
HC 

HEC-1 INPUT PAGE 12  

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

KK SUB910 RUNOFF FRDn SUB-BASIN 910  
BA 7.5 
LU 0.91 0.27 1 

KK CP880 COMBINE ALL HYDROGRAPHS ABOVE CPmO 
HC 3 

KK RCH920 RWTE HYDROGRAPH CP88D THROUGH REACH 920 
RS 2 F L W  -1 

KK SUB920 RUNOFF FROM SUB-BASIN 920  
BA 3.9 
LU 1.01 0.25 

KK CP920 COMBINE HYDROGRAPHS RCH920 8 SUB920 
HC 

KK RCH930 RWTE HYDROGRAPH CP920 THROUGH REACH 930 
RS 3 F L W  - 1 

KK SUB935 RUNOFF FRW SUB-BASIN 935 
A 8.2 
LU 1.00 0.29 
UD 7.91 

KK DVT940 RETRIEVE PREVIWSLY SPLIT HYDROGRAPH 
DR DVT940 

KK RCH950 RWTE HYDROGRAPH DVT940 THRWGH REACH 950 
RS 1 0  F L W  -1 

KK SUB950 RUNOFF FRO# SUB-BASIN 950  
BA 6.5 
LU 0.93 0.25 2 
UD 6.43 

HEC-1 INPUT PAGE 13 1 

LlNE 

KK CP950 COHBlNE HYDROGRAPHS RCH950 & SUB950 
HC 

KK RCH960 RWTE HYDROGRAPH CP950 THRWGH REACH 960 
RS 1 FLOW - 1 
PI  10 

KK SUB964 RUNOFF FRDM SUB-BASIN 960  
BA 16.3 
LU 0.93 0.37 2 



LINE 

KK CP960 CMBINE HYDROGRAPHS RCH960 P SUB960 
HC 

KK RCH970 RWTE HYDROGRAPH CP960 THRWGH REACH 9 7 0  
RS 4 FLOU -1 

KK SUB970 RUNOFF FRf f l  SUB-BASIN 9 7 0  
BA 5.2 
LU 0.90 0.26 3 
M 4.92 

KK CP930 CMBINE HYDROGRAPHS RCH970 P SUB970 
HC 

KK CP930 CMBINE ALL HYOROGRAPHS ABOVE CP930 
HC 3 

KK RCH98O RWTE HYDROGRAPH CP930 THRWGH REACH 980 
RS 2 FLOU -1 
RL 10 
RC 0.055 0.045 0.055 7300  0.0047 
RX 2075 2373 2406  2556  2566  2752  3423  3440  
RY 889 684 8 7 9  878 881 883 883 889 

KK W B W O  RUNOFF F R M  SUB-BASIN W 0  
BA 0.9 
LU 0.85 0.23 2 
UD 1.91 

KK SB1000 RUNOFF F R M  SUB-BASIN 1000 
BA 3.8 
LU 0.94 0.23 1 
w 0.86 

HEC-1 INPUT 

1 0  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 1 0  

KK CP980 CMBINE ALL HYOROGRAPHS AFOVE CP980 
HC 3 

KK RClOlO RWTE HYOROQRAPH CP980 THROUGH REACH 1010 
RS 2 FLOU -1 
RL 1 0  

KK S81020 RUNOFF F R M  SUB-BASIN 1020 
BA 6.5 

KK CPlOlO COWBINE HYOROGRAPHS RCHlOlO 8 SUB1020 
HC 

563  KK RC1030 RWTE HYOROGRAPH CPlOlO THROUGH REACH 1030  
564  RS 2 FLOU -1 
<A5 SI 10 

SCHEMATIC DIAGRAM OF STREAM NETWORK 
I N W T  
LINE (V) RWTlNG ( - - - > I  DIVERSION OR PUMP FLOU 

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

PAGE 1 4  

36 SUB A 
v 
v 

4 0  STR A 
v 



RCH 1 

SUB B 
v 
v 

STR B 
V 
v 

RCH 2 

~ ~ 5 0 6 .  . 
v 
v 

RCH 4 

CP501. ........... 
v 
v 

RCH 5 

SUB I 

v 
RCH 6 

SUB I I 

CP503..... ....... 
v 
v 

RCH 7 

CP504 ............ 
v 
v 

RCH 8 

SUB D 
v 
v 

STR D 
v 
v 

RCH 9 

SUB C 
v 
v 

STR C 
v 
v 

RCH 3 



SUB F 

.......... CPCOO.. 
v 
v 

SIR F 
v 
v 

RCHl l  

SUBVI 1 

SUB E 
v 
v 

S IR  E 
V 
v 

RCHlO 



- - - - - - - , OW805 
DVT800 

v 
v 

RCHBlO 



SUB790 

...................... CPTIO.. 

CPTIO ............ 
v 
v 

RCH820 

CP850.. ...................... 
v 
v 

RCHBBO 



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

* F L O W  HYDROGRAPH PACKAGE (HEC-1) * SEPTEMBER 1 9 9 0  t 

t VERSION 4.0 
" . 
* RUN DATE 08/26/1991 TIME 15:26:22 * 

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

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

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

WATERIUN WASH HYDROLOGY - UPPER AND LOUER WATERSHEDS COMBINED 
F L O W  CONTROL D I S T R I C T  OF MARICOPA C W N T Y  
STANLEY CONSULTANTS I N C  JOB# 1 0 5 1 2  
F I L E  NAME I S  1 0 5 1 2 T  DATE: 0 8 / 2 4 / 9 1  

lOOYR - 24HR RAINFALL FROM NOAA ATLAS 2 DEPTH = 4.40" 



DEPTH - AREA RELATIONSHIP FRW N O M  TM NUS HYDRO-40 
SCS DIMENSIONLESS UNIT HYDROGRAPH 
I N I T I A L  AND UNIFORM LOSS BASED ON SOIL TEXTURE 
TC BASED ON UPLAND METHW (SCS NEH SECT 4. CHAP1 15)  
LAG TlME = 0.6 TC 
PERCOLATION LOSS INCORPORATED WITH ALL STORAGE ROUTING 

16 I0 WTPUT CONTROL VARIABLES 
IPRNT 4 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0. HVDROGRAPH PLOT SCALE 

17 I N  TIME DATA FOR INPUT TIME SERIES 
JXMIN 1 5  TIME INTERVAL I N  MINUTES 

JXDATE 1 0 STARTING DATE ' 
JXTIME 0 STARTING TIME 

I T  HYDROGRAPH TIME DATA 
NMlN 10 NINUTES I N  CWPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
lT IME 0000  STARTING TIME . . -  

NO 2 0 0  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NOTIME 0910 ENDING TIME 
ICENT 19 CENTURY MARY 

CWPUTATION INTERVAL .17 HWRS 
TOTAL TlME BASE 33.17 HWRS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOY CUBIC FEET PER SECOND 
STORAGE VOLWE ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

18 JD INDEX STORM NO. 1 
STRM 4.40 PRECIPITATION DEPTH 
TRDA .10 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN . 0 0  . 0 0  .oo . 0 0  .oo .oo . 0 0  .OD .DO . 0 0  . 0 0  .oo 

29 JD INDEX STORM NO. 2 
STRM 4.18 PRECIPITATION DEPTH 
TRDA 10.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.DO .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .DO 
.DO .oo 
.Ol .O1 
.13 .18 
.01 .O1 
.OD .OD 
.OD . 0 0  



INDEX STORM NO. 3 
STRM 3.85 
TROA 50.00 

PRECIPITATION PATTERN 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 
.oo .DO . 0 0  .oo 
.O1 .O1 
.13 .18 
.01 .O1 
.oo . 0 0  
.oo .oo 

INDEX STORM NO. 4 
STRM 3.74 
TROA 100.00 

INDEX STORM NO. 5 
STRM 3.61 
TROA 200.00 

PRECIPITATION PATTERN . 0 0  .oo 
.oo .oo 

INDEX STORM NO. 6 
STRM 3.54 
TRDA 300.00 

PRECIPITATION PATTERN 
.oo .oo . 0 0  . 0 0  
.oo .oo 
.oo .oo 
.oo .oo 
.oo .oo 

PRECIPITATION OEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION OEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION OEPTH 
TRANSPOSITION DRAINAGE AREA 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 



INDEX STORM NO. 7 
STRM 3.50 PRECIPITATION DEPTH 
TROA 400.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION . 0 0  . 0 0  

PATTERN . 0 0  . 0 0  . 0 0  . 0 0  . 0 0  . 0 0  
.O1 
.18 
.O1 
.OD . 0 0  . 0 0  
.OD 
.OD . 0 0  

INDEX STORM NO. 8 
STRM 3.45 PRECIPITATION DEPTH 
TRO A 500.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION 
.oo 

PATTERN 
.oo 
.oo 
.DO . 0 0  
.oo . 0 0  
.O1 
.18 
.O1 . 0 0  . 0 0  . 0 0  . 0 0  
.oo . 0 0  

*I********.**. . 
MKK W B A *  RUNOFF FRDW SUB-BASIN A . 

SUBBASIN RUNOFF DATA 

3 7  BA SUBBASIN CHARACTERISTICS 
TAREA 2.78 SUBBASIN AREA 

39 UO SCS DIMENSIONLESS UNITGRAPH 
TLAG 1.97 LAG 

UNIT HYDROGRAPH 
61 END-OF-PER10 ORDINATES 



t*. *.* *** *.* *** *** *** .*. *** *I* ..* ..* **. *.* tt* .** *** *.. ..* ttt *** **. *.* ..* ..* *** ."* *** .". .*. ... .*. P ****.**"****.* 
t 

4 0  KK * STR A * RWTE HYOROGRAPH SUB A THRWGH STRUCTURE A * 

HYOROGRAPH RWTlNG DATA 

4 2  RL RWTING LOSSES 
QLOSS .OO I N I T I A L  LOSS 
CLOSS .OO AOOITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

4 1  RS STORAGE RWTING 
NSTPS 2 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONOlTlON 
RSVRIC -1.00 I N I T I A L  CONOITION 

X .OO MRKING R AN0 0 COEFFICIENT 

4 2  SA AREA .O 8.5 17.0 25.5 34.1 42.6 51.1 59.6 

44 SE ELEVATION . 0 0  1 .OO 2.00 3.00 4.00 5.00 6.00 7.00 

4 5  SQ DISCHARGE 0. 138. 422. 638. 933. 1218. 1497. 1846. 

*** 

COMPUTED STORAGE-ELEVATION DATA 

STORAGE .OO 2.83 15.34 36.45 66.14 104.41 151.20 206.50 

e ELEVATION .OO 1 .OO 2.00 3.00 4.00 5.00 6.00 7.00 

. * 
46 KK * RCH 1 ' RWTE HYOROGRAPH STR A THRWGH REACH 1 * 

HYDROGRAPH RWTlNG OATA 

4 8  RL RWTING LOSSES 
 LOSS .oo INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

4 7  RS STORAGE RWTING 
NSTPS 9 NUMBER OF SUBREACHES 

ITYP FLOU TYPE OF I N I T I A L  CONDITION .... 
RSVRIC - 1 I 0 0  I N I T I A L  CONDITION 

X .OO MRKING R AN0 0 COEFFICIENT 

4 9  RC NORMAL DEPTH CHANNEL 
AWL .070 LEFT OVERBANK N-VALUE 

ANCH .035 MAIN CHANNEL N-VALUE 
ANR .070 RIGHT OVERBANK N-VALUE 

RLNTH 26000. REACH LENGTH 
SEL .0061 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGE/WTFLOU CALCULATION 

e CROSS-SECTION OATA - - -  LEFT OVERBANK - - -  + - - - - - -  UAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  
5 1  RY ELEVATION 20.00 12.00 12.00 10.00 10.00 12.00 12.00 20.00 
5 0  RX DISTANCE 100.00 101.00 190.00 195.00 205.00 210.00 299.00 300.00 



CfflPUTED STORAGE-WTFLCU-ELEVATION DATA 

STORAGE . 00 3.55 7.94 13.14 30.35 92.58 154.85 217.16 279.51 341.91 
WTFLCU .OO 11.87 39.63 82.23 149.65 365.W 705.76 1144.95 1671.38 2277.02 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

ELEVATION 15.26 15.79 16.32 16.84 17.37 

*** UARNING '** KOIFlED PULS RWTING I U Y  BE NUMERICALLY UNSTABLE FOR WTFLWS BETUEEN 7310. TO 11785. 
THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLWS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LWGER REACH.) 

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

52 KK SUB B * RUNOFF FRW SUB-BASIN 8 " " 
.****** t*..... 

SUBBASIN RUNOFF DATA 

53 BA SUBBASIN CHARACTERISTICS 
TARE A 6.87 SUBBASIN AREA 

54 LU UNIFORM LOSS RATE 
STRTL .96 INITIAL LOSS 
CNSTL .38 UNIFORM LOSS RATE 
RTIMP .OD PERCENT IMPERVIWS AREA 

55 U) SCS DIMENSIONLESS UNITGRAPH 
TLAG 2.61 LAG 

UNIT HYDROGRAPH 
80 END-OF-PERIOD ORDINATES 

248. 340. 447. 
1223. 1231. 1226. 
768. 679. 603. 
270. 245. 222. 
98. 89. 80. 
36. 33. 29. 
13. 12. 11. 
4. 4. 3. 

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

56 KK STR 0 * RWTE HYDROGRAPH SUB B THRWGH STRUCTURE B * * 
..*.*****..... 

HYDROGRAPH RWTING DATA 

CLOSS .OO ADDIT I  
PERCRT 10.00 CHI 
ELVINV .OO INVERT ELEVATION 

57 RS STORAGE RWTING 
NSTPS 2 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDITlON 

RSVRIC -1.00 INITIAL CONDITION 
X .OO W R Y I N G  R AND D COEFFICIENT 

58 SA AREA .O 17.3 34.6 51.9 69.3 86.6 103.9 121.2 



60 SE ELEVATION . 00 1 .OO 2.00 3.00 4.00 5.00 6.00 7.00 

61 SO DISCHARGE 0. 290. 766. 1296. 1756. 2241. 2723. 3151. 

CWPUTED STORAGE-ELEVATION DATA 

STORAGE .OO 5.77 31.22 74.18 134.57 212.36 307.48 419.92 
ELEVATION .OO 1 .OO 2.00 3.00 4.00 5.00 6.00 7.00 

*** *...** **. *** **..** **. .** *** t.. *** t*. *** *** .*. *** .. t ..* *** t*. *.* *** ... *** *** ... **. *** t.* .** *** *** 

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

62 KK * RCH 2 * RWTE HYDROGRAPH STR B THRWGH REACH 2 " * 
*"************ 

HYDROGRAPH RWTlYG DATA 

64 RL RWTING LOSSES 
QLOSS .OO INITIAL LOSS 
CLDSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

63 RS STORAGE RWTlNG 
NSTPS 4 NUMBER OF SUBREACHES 
ITYP FLOU TYPE OF INITIAL CONOlTlON 

RSVRIC -1.00 INITIAL CONOlTlON 
X .OO WRKING R AND 0 COEFFICIENT 

65 RC NORMAL DEPTH CHANNEL 
AUL .070 LEFT OVERBANK U-VALUE . - . . . - . . - . -. . . . . . . . . . . . . . . - 

ANCH .035 MAIN CHANNEL N-VALUE 
ANR .070 RIGHT OVERBANK N-VALUE 

RLNTH 11400. REACH LENGTH 
SEL .0063 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAcE/WTFLOU CALCllLATION 

CROSS-SECTION DATA ~ - - ~  ~~ -~~~ - - -  LEFT OVERBANK --- + ------ MAIN CHANNEL -------  + --- RIGHT OVERBANK --- 
67 RY ELEVATION 20.00 12.00 12.00 10.00 10.00 12.00 12.00 20.00 
66 RX DISTANCE 100.00 101.00 190.00 195.00 205.00 210.00 299.00 300.00 

CDHPUTEO STORAGE-WTFLW-ELEVATION DATA 

STORAGE . 00 1.56 3.48 5.76 13.31 40.59 67.90 95.22 122.56 149.91 
WTFLOU .OO 12.06 40.27 83.57 152.08 371.91 717.24 1163.56 1698.56 2314.05 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 1n.29 204.68 232.10 259.53 286.98 314.44 341.93 369.43 396.95 424.49 
WTFLW 3003.99 3763.62 4589.00 5476.83 6424.25 7428.76 8488.1 1 9600.32 10763.55 11976.16 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

WARNING *** MCDlFlED WLS RWTlNG HAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETUEEN 6424. TO 11976. 
THE RWTEO HYDROGRAPH SHWLD BE EXAnlNEO FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

- 
RUNOFF FRDH SUB-BASIN C 

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

SUBBASIN RUNOFF DATA 

69 BA SUBBASIN CHARACTERIST lCS 



TAREA 1.09 SUBBASIN AREA 

UNIFORM LOSS RATE 
STPTL -98 I N l T I A L  LOSS ................ ...... 
CNSTL .30 UNIFORM LOSS RATE 
RTIMP 4.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG 2.20 LAG 

-. ......-.. - -. ...... 
M1 END-OF-PERICU ORDINATES 

5. 14. 27. 42. 62. 85. 113. 
215. 225. 229. 230. 228. 219. 208. 
148. 128. 111. 98. 86. 76. 68. 
43. 38. 33. 30. 27. 24. 21. 

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

72 KK STR C RWTE HYDROGRAPH SUB C THRWGH STRUCTURE C * * 
******a******* 

HYDROGRAPH RWTING DATA 

RtYlllNI: LOSSES ............... 
PLOSS .OO I N I T I A L  LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

STORAGE RWTlNG 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF I N I T I A L  CONDI3ION 
RSVRIC -1.00 I N I T I A L  CONDITION 

X .OD WRKING R AND D COEFFICIENT 

7 4  SA AREA .O .6 1.1 1.7 2.3 2.9 3.4 4.0 

76 SE ELEVATION .OO 1 .OO 2.00 3.00 4.00 5.00 6.00 7.00 

77 SP DISCHARGE 0. 98. 300. 481. 684. 887. 1078. 155. 

*** 
COMPUTED STORAGE-ELEVATION DATA 

STORAGE . 0 0  .20 1 .W 2.43 4.42 7.01 10.16 13.86 
ELEVATION . 0 0  1.00 2.00 3.00 4.00 5.00 6.00 7.00 

*** UARNING *** MDDlFlED W L S  ROUTING M Y  BE NUUERICALLY UNSTABLE FMI W T F L W S  BETUEEN 0. TO 300. 
THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR W T F L W S  GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

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

78 KK RCH 3 RWTE HYDROGRAPH STR C THRWGH REACH 3 * 
*..*.*..****"* 

HYDROGRAPH RWTING DATA 

80 RL ROUTING LOSSES 
PLOSS .OO I N I T I A L  LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 



PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

79 RS STORAGE RWTING 
WSTPS 3 NUMBER O f  SUEREACHES 

ITYP FLW TYPE OF INITIAL CONOlTlON 
RSVRIC -1.00 INITIAL CONDITION 

X .OO WRKlNG R AN0 0 COEFFICIENT 

81 RC NORMAL DEPTH CHANNEL 
ANL .070 LEFT OVERBANK N-VALUE 

ANCH .035 MAIN CHANNEL N-VALUE 
ANR .070 RIGHT OVERBANK N-VALUE 

RLNTH 6510. REACH LENGTH 
SEL .0061 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGE/WTFLW CALCULATION 

CROSS-SECTION OATA - - -  LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK - - -  
83 RY ELEVATION 20.00 12.00 12.00 10.00 10.00 12.00 12.00 20.00 
82 RX DISTANCE 100.00 101.00 190.00 195.00 205.00 210.00 299.00 300.00 

COMPUTED STORAGE-WTFLW-ELEVATION OATA 

STORAGE . 00 .89 1.99 3.29 7.60 23.18 38.77 54.37 69.99 85.61 
WTFLW .00 11.87 39.63 82.23 149.65 365.96 705.76 1144.95 1671.38 2271.02 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 101.24 116.89 132.54 148.20 163.88 179.56 195.26 210.96 226.68 242.41 
WTFLW 2955.93 3703.39 4515.57 5389.20 6321.46 7309.89 8352.30 9446.70 10591.32 11784.53 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

** WRNING *** MOOlFlEO PULS RWTlNG MAY BE NUMERICALLY UNSTABLE FOR WTFLWS BETUEEN 3703. TO 11785. 
THE RWTEO HYOROGRAPH SHWLO BE EXAMINED FOR OSCILLATIONS OR WTFLWS GREATER THAN PEAK INFLOUS. 
T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

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

84 KK * CP500 * COMBINE HYDROGRAPHS REACH 2 8 REACH 3 . * 

85 HC HYDROGRAPH COMBINATION 
l COMP 2 NUMBER OF HYOROGRAPHS TO COMBINE 

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

86 KK * RCH 4 * RWTE COMBINED HYDROGRAPH THRWGH REACH 4 * 
**...******.** 

HYOROGRAPH RWTING DATA 

RWTlNG LOSSES 
PLOSI 
CLOSS 

PERCRl 
ELVINV .OO INVERT ELEVATION 

i .OO INITIAL LOSS 
i .OO ADDITIONAL FRACTION LOST 

10.00 CHANNEL PERCOLATION RATE 

STORAGE RWTING 
NSTPS 3 NUMBER OF SUBREACHES 

ITYP FLW TYPE OF INITIAL CONDITION 
RSVRIC -1.00 INITIAL COHOITION - - 

X .OO UORKING R AND 0 COEFFICIENT 



89 RC NORMAL DEPTH CHANNEL 
AWL .070 LEFT OVERBANK U-VALUE 

ANCH .035 M l N  CHANNEL N-VALUE 
ANR .070 RIGHT OVERBANK N-VALUE 

RLNTH 6510. REACH LENGTH 
SEL .0058 ENERGY SLOPE 

E L M  .O W. ELEV. FOR STORAGElWTFLOU CALCULATIOW 

CROSS-SECTION OATA --- LEFT OVERBANK --- + ------  WAIN CHANNEL ------- + --- RIGHT OVERBANK --- 
91 RY ELEVATION 20.00 12.00 12.00 10.00 10.00 12.00 12.00 20.00 
W RX DISTANCE 100.00 101.00 190.00 195.00 205.00 210.00 299.00 300.00 

COMPUTED STORAGE-WTFLOU-ELEVATION-DATA 

STORAGE . 00 .89 1.94 3.29 7.64 23.18 38.77 54.37 69.94 85.61 
WTFLOU .OO 11.57 38.64 80.19 145.92 356.85 688.19 1116.44 1629.76 2220.32 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 101.24 116.89 132.54 148.20 163.88 179.56 195.26 210.96 226.68 242.41 
WTFLOU 2882.32 3611.18 4403.13 5255.00 6164.05 7127.87 8144.32 9211.48 10327.60 11491.09 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

*** WARNING *** MmlFlED PULS RWTlNG M Y  BE NUMERICALLY UNSTABLE FOR WTFLOUS 8ETUEEN 3611. TO 11491. 
THE RWTEO HYDROGRAPH SHWLO BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY OECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

***"*.******** 
* * 

92 KK * CP501 COMBINE HYOROORAPHS REACH 1 L REACH 4 * 
***...***.**** 

93 HC HYOROGRAPH CMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPH? TO CMBINE 

**. ... *** *** *** 1.. *.. *.. *** **. **. *** ... .*. ,** *"* .** *** *** *** *** *** ... ..* *.* ."* *.. *.* .** *"* *** *** "I* 

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

94 KK * RCH 5 RWTE HYDROGRAPH CP501 THRWGH REACH 5 . 
.***********"* 

HYOROGRAPH RWTING OATA 

PERCRT 10.00 CHAl 
ELVINV .OO INVERT ELEVATION 

95 RS STORAGE RWTlNG 
NSTPS 3 NUMBER OF SUBREACHES 
ITYP STOR TYPE OF INITIAL CONDITION 

RSVRIC -1.00 INITIAL CONDITION 
X .OO WRKING R AN0 0 COEFFICIENT 

97 RC NORMAL DEPTH CHANNEL 
AWL .055 LEFT OVERBANK N-VALUE 

ANCH .W5 MAIN CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK N-VALUE 

RLNTH 8500. REACH LENGTH 
SEL .OW0 ENERGY SLOPE 

E L M  .O W. ELEV. FOR STORAGE/WTFLOU CALCULATION 



--- LEFTOVERBANK - - -  + - - - - - -  MAIN CHANNEL -------  + - - -  RIGHT OVERBANK --' 
W RY ELEVATION 1336.50 1333.80 1330.90 1325.10 1326.60 1329.90 1333.40 1335.90 
98 RX DISTANCE .OO 580.00 921.00 936.00 1012.00 1025.00 1554.00 2381.00 

COHPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO 1.87 7.48 16.42 26.23 36.50 47.23 58.41 70.06 87.33 
WTFLOU .OO 8.97 56.97 179.00 378.24 635.96 948.58 1314.10 1731.39 2248.59 

ELEVATION 1325.10 1325.70 1326.30 1326.90 1327.50 1328.10 1328.70 1329.30 1329.90 1330.50 

STORAGE 115.84 161.43 225.90 309.24 411.64 541.W 709.81 915.96 1160.43 1431.63 
WTFLOU 2917.45 3835.41 5082.23 6737.20 8821.36 11254.69 14487.93 18696.88 23998.86 31460.73 

ELEVATION 1331.10 1331.70 1332.30 1332.90 1333.50 1334.10 1334.70 1335.30 1335.90 1336.50 

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

100KK SUB1 RUNOFF FROM SUB-BASIN I . 
SUBBASIN RUNOFF DATA 

101 BA SUBBASIN CHARACTERISTICS 
TAREA 32.21 SUBBASIN AREA 

102 LU UNIFORM LOSS RATE 
STRTL .95 INITIAL LOSS 
CNSTL .37 UNIFORM LOSS RATE 
RTlMP 1.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG 8.23 LAG 

UNIT kYOROGRAPH 
249 END-OF-PERIM ORDINATES 

56. 83. 109. 
357. 402. 447. 
884. 955. 1027. 

1538. 1579. 1621. 
1853. 1857. 1861. 
1850. 1827. 1805. 
1605. 1575. 1545. 
1265. 1220. 1175. 
856. 829. 803. 
613. 595. 576. 
452. 439. 425. 
328. 317. 306. 
235. 228. 220. 
170. 165. 159. 
122. 118. 114. 
88. 85. 82. 
64. 62. 60. 

* * I 104 KK * CP502 * COMBINE HYDROGRAPHS REACH 5 B SUB I * t 



105 HC HYDROGRAPH CWBINATION 
I C M P  2 NWBER OF HYDROGRAPHS TO CMBINE 

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

106 KK RCH 6 ' RWTE HYDROGRAPH CP502 THRWGH REACH 6 * * 

HYDROGRAPH RWTlNG DATA 

108 RL RWTING LOSSES 
QLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

107 RS STORAGE RWTING 
NSTPS 6 NUMBER OF SUBREACHES 

ITYP FLW TYPE OF INITIAL CONDITION 
RSVRIC -1.00 I N I T I A L  CONDITION 

X .OO VMIKING R AND D COEFFICIENT 

109 RC NORMAL DEPTH CHANNEL 
ANL .055 LEFT OVERBANK N-VALUE 

ANCH .045 MAIN CHANNEL N-VALUE 
ANR ,055 RIGHT OVERBANK N-VALUE 

RLNTH 17000. REACH LENGTH 
SEL .0060 ENERGY SLOPE 

I ELMX .O MAX. ELEV. FOR STORAGEIWTFLW CALCULATION 

1 CROSS-SECTION DATA -. . - - - -- - . . -. . -. . . . . --- LEFT OVERBANK --- + ------ M A I N  CHANNEL -------  + --- RIGHT OVERBANK --- 
111 RY ELEVATION 1263.50 1262.20 1258.50 1256.30 1256.30 1260.70 1262.60 1262.90 
110 RX DISTANCE .OO 1804.00 2973.00 2985.m 3043.00 3060.00 3096.00 3218.00 

I t.. 

CWPUTED STORAGE-WTFLW-ELEVATION DATA 

STORAGE . 00 8.84 18.20 28.08 38.48 49.41 61.19 85.23 127.19 187.07 
WTFLW .OO 29.80 95.61 190.05 310.60 456.04 628.01 857.39 1187.70 1658.15 

ELEVATION 1256.30 1256.68 1257.06 1257.44 1257.82 1258.19 1258.57 1258.95 1259.33 1259.71 

STORAGE 264.87 360.59 474.30 606.61 757.68 927.52 1121.65 1386.32 1743.41 2180.25 
WTFLW 2301.86 3148.61 4235.29 5595.92 7243.32 9202.78 10915.82 12751.08 15659.86 19627.03 

ELEVATION 1260.09 1260.47 1260.85 1261.23 1261.60 1261.98 1262.36 1262.74 1263.12 1263.50 

********a***** 
* 

112KK ' SUB11 * RUNOFF FROn SUB-BASIN I 1  " * 
***"******.*** 

SUBBASIN RUNOFF DATA 

113 BA SUBBASIN CHARACTERISTICS 
TAREA 7.10 WBBASIN AREA 

122 PATF - - . . . . . - 
L .95 INITIAL LOSS 

INIFORN LOSS RATE 
!NT IMPERVIWS AREA 

115 U) SCS DIMENSIONLESS UNITGRAPH 



TL AG 3.17 LAG 

*.* 

UNIT HYOROGRAPH 
ORDINATES 

275. 
1026. 
837. 
351. 
153. 
67. 
29. 
13. 
6. 
0. 

"* *** *.. *** ..* *** **...* *** **. *** t*. ..* *** t.. *.* *** ..* *** **. *.* *** *** ..* *** .** *** *** *** *** .*. *** *** 

**...*****I*** 

* 
116 KK CP503 * CCUBINE HYDROGRAPHS REACH 6 & SUB 11 * * 

..*****a*..*** 

117 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYOROGRAPHS TO COMBINE 

@ i RCH 7 * RWTE HYOROGRAPH 503 THRWGH REACH 7 

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

HYOROGRAPH RWTlNG DATA 

120 RL RWTING LOSSES 
PLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

. .. - . - . .. . -- . . - - . . . . - 
NSTPS 3 NUMBER OF SUBREACHES 

ITYP FLOV TYPE OF INITIAL CONDITION 
RSVRIC -1.00 INITIAL CONOITION 

X .OO WRKlNG R AN0 0 COEFFICIENT 

121 RC NORMAL DEPTH CHANNEL 
ANL .055 LEFT OVERBANK N-VALUE 

ANCH .045 MAIN CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK N-VALUE 

RLNTH 9000. REACH LENGTH 
SEL .0040 ENERGY SLOPE 

E L M  .O M. ELEV. FOR STORAGEIWTFLOV CALCULATION 

CROSS-SECTION DATA ... ---  LEFT OVERBANK --- + ------ M A I N  CHANNEL -------  + --- RIGHT OVERBANK - - -  
123 RY ELEVATlMl 1195.30 1193.40 1192.30 1187.80 1186.90 1192.10 1193.20 1195.30 
122 RX DISTANCE .OO 711.00 922.00 940.00 999.00 1016.00 1293.00 I rn .00  

COMPUTED STORAGE-WTFLOV-ELEVATION DATA 

STORAGE . 00 1.39 5.56 11.35 17.44 23.82 30.50 37.47 44.n 52.B 
WTFLOU . 00 5.14 32.65 102.56 202.93 330.61 484.18 662.87 866.26 1094.17 

ELEVATION 1186.90 1187.34 1187.78 1188.23 1188.67 1189.11 1189.55 1189.95' 1190.44 1190.88 

STORAGE 60.14 68.28 77.01 95.50 131.75 185.78 261.73 341.35 484.64 631.61 



WTFLW 1346.58 1623.55 1930.31 2330.35 2882.52 3648.58 4695.60 6120.43 7989.81) 10367.48 
ELEVATION 1191.32 1191.76 1192.21 1192.65 1193.09 1193.53 1193.97 1194.42 1194.86 1195.30 

t*. .*. *.. *". **. ..* *.* tt. *** t*. t.. tt* ttt **. t*. t.. ... ..* .** t.. *** *.. **. .** ..* .** ... *.at.. t.. *.* ..* e 
*.*..********* 

" 
124 KK ' SUBIII * RUNOFF FRW SUB-BASIN Ill * 

WBBASIN RUNOFF DATA 

125 BA SUBBASIN CHARACTERISTICS 
TAREA 7.02 SUBBASIN AREA 

126 LU UNIFORM LOSS RATE 
STRTL .95 I N I T I A L  LOSS 
CNSTL .39 UNIFORM LOSS RATE 
RTIMP .OO PERCENT IMPERVIOUS AREA 

127 U) SCS DIMENSIONLESS UNITGRAPH 
TLAG 4.94 LAG 

UNIT HYDROGRAPH 
150 END-OF-PERIOO ORDINATES 

51. 67. 87. 
315. 357. 399. 
640. 653. 667. 
644. 630. 615. 
464. 438. 411. 
253. 240. 226. 
150. 142. 135. 
87. 83. 78. 
50. 48. 46. 
29. 28. 26. 
17. 16. 16. 
10. - 9. 9. 

"** *** *** .** *** *** **. .** *** *.* .** .** *.. **. *** "t* **. *** *.. *** *** **. .". *** *** t.. *** .** t.. *** **. .** *** 

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

128 KK CP5M ' CWBINE HYDROGRAPHS REACH 7 & SUB Ill 

129 HC HYDROGRAPH CWBINATION 
ICWP 2 NUMBER OF HYDROGRAPHS TO CWBINE 

... ".*****..*. 
130 KK * RCH 8 * ROUTE HYDROGRAPH CP504 THROUGH REACH 8 * * 

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

HYDROGRAPH ROUTING DATA 

132 RL ROUTING LOSSES 
PLOSS .OO I N I T I A L  LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 



PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

131 RS STORAGE RWTING 
NSTPS 4 NUMBER OF SUBREACHES 

ITYP FLW TYPE OF INITIAL CONOITION 
RSVRIC -1.00 INITIAL CONDITION 

X .OO UORKING R AND 0 COEFFICIENT 

133 RC NORMAL DEPTH CHANNEL 
ANL .055 LEFT OVERBANK N-VALUE 

ANCH .045 MAIN CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK N-VALUE 

RLNTH 9500. REACH LENGTH 
SEL .0040 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGEIWTFLMI CALCULATION 

CROSS-SECTION DATA - - -  LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + --- RIGHT OVERBANK ---  
135 RY ELEVATION 1160.50 1160.60 1160.10 1156.20 1156.60 1159.00 1161.00 1160.00 
134 RX DISTANCE .OO 700.00 736.00 760.00 879.00 921.00 1012.00 2810.00 

*.. 

UWPUTED STORAGE-WTFLMI-ELEVATION DATA 

STORAGE .OO 2.11 8.12 15.11 22.44 30.09 38.08 46.39 55.03 64.00 
WTFLMI .OO 5.11 34.94 95.40 178.87 283.46 408.15 552.39 715.87 898.44 

ELEVATION 1156.20 1156.45 1156.71 1156.96 1157.21 1157.46 1157.72 1157.97 1158.22 1158.47 

STORAGE 73.30 82.93 93.06 103.90 115.46 127.74 152.46 203.75 311.81 453.92 
WTFLOU 1100.06 1320.78 1581.71 1866.29 2173.97 2505.72 2875.30 3401.35 4212.B 5443.81 

ELEVATION 1158.73 1158.98 1159.23 1159.48 1159.74 1159.99 1160.24 1164.50 1160.75 1161.00 

..* *** *.* **. *** *** *** .ff **. *** .. t *** .** *** *** *** *** **. t*" tt* *** tt* *** *** ... *** *.* *** .** *** t.. "** *** 

136 KK * SUBlV RUNOFF FRW SUB-BASIN 1V " * 
..************ 

SUBBASIN RUNOFF DATA 

137 BA SUBBASIN CHARACTERISTICS 
TAREA 10.54 SUBBASIN AREA 

138 LU UNIFORM LOSS RATE 
STRTL .95 INITIAL LOSS 
CNSTL .39 UNIFORM LOSS RATE 
RTIMP .OO PERCENT IMPERVIWS AREA 

139 MI SCS DIMENSIONLESS UNITGRAPH 
TLAG 9.11 LAG 

UNtT HYDROGRAPH 



***..*a******* . 
140 KK CP505 * COHBINE HVOROGRAPHS REACH 8 B SUB I V  

**"I"***"***** 

141 HC HVOROCRAPH CCUBINATION 
I C W P  2 NUHBER OF HYOROORAPHS TO CWBINE 

*** 

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

142  KK SUB 0 RUNOFF FRW SUB-BASIN 0 * * 
*"**********"* 

SUBBASIN RUNOFF DATA 

143 BA SUBBASIN CHARACTERISTICS 
TAREA 11.06 SUBBASIN AREA 

144 LU UNIFORM LOSS RATE 
STPTL -96 INITIAL LOSS . . . . . . . . . . . . . . . . 
CNSTL .38 UNIFORM LOSS RATE 
RTIMP 2.00 PERCENT IWPERVIWS AREA 

145 W SCS DIMENSIONLESS UNITGRAPH 
TLAG 5.25 LAG 

UNIT HYOROGRAPH 
160  END-OF-PERICO ORDINATES 

69. 91. 117. 
421. 471. 530. 
911. 939. 958. 



146 KK * STR 0 RWTE HYDROGRAPH SUB-0 THRWGH STRUCTURE 0 . t 

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

HYOROGRAPH RWTINO OATA 

---- 
YAL FRACTION LOST 

iWUEL PERCOLATION RATE 

:L RWTING LOSSES 
PLOSS .OO INITIAL 
CLOSS .OO AODlTlOl 

PERCRT 10.00 CHA 
ELVINV .OO INVERT ELEVATION 

147 RS STORAGE RWTlNG 
NSTPS 2 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC -1.00 INITIAL CONDITION 

X .OO WRKlNG R AN0 D COEFFlClENT 

148 SA AREA .O 11.1 22.2 33.3 44.5 55.6 66.7 77.8 

150 SE ELEVATION . 00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 

151 SO DISCHARGE 0. 202. 578. 1025. 1513. 1988. 2474. 2816. *.. 
COHPUTED STORAGE-ELEVATION OATA 

STORAGE . 00 3.70 20.03 47.60 86.36 136.31 197.37 269.55 
ELEVATION . 00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 

*** t.. *.* *** *** *** t*. *** *** *** *** *** *** *** *.* tt* *** **. *** .** *.* t*. .** *** *** *.* *** *** ... *** *** *** *** 
* RCH 9 ' RWTE HYDROGRAPH STR 0 THRWGH REACH 9 

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

HYDROGRAPH RWTlNG OATA 

154 RL RWTING LOSSES 
QLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

153 RS STORAGE RWTING 
NSTPS 16 NUMBER OF SUBREACHES 
ITYP FLOU TYPE OF INITIAL CONOITION 

RSVRIC -1.00 INITIAL CONOITION 
X .OO WRKING R AN0 D COEFFICIENT 

155 RC NORMAL DEPTH CHANNEL 
AN1 .070 LEFT OVERBANK N-VALUE 

ANCH .035 MAIN CHANNEL N-VALUE 
ANR .070 RIGHT OVERBANK N-VALUE .. ... 

RLNTH 45200. REACH LENGTN 
SEL .0051 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGE/WTFLOU CALCULATION 

CROSS-SECTION DATA --- LEFT OVERBANK --- + -'---- MAIN CHANNEL ------- + - - -  RIGHT OVERBANK --- 
157 RY ELEVATION 20.00 12.00 12.00 10.00 10.00 12.00 12.00 20.00 
156 RX DISTANCE 100.00 101.00 190.00 195.00 205.00 210.00 299.00 300.00 

COHPUTED STORAGE-WTFLOU-ELEVATION OATA 

.OO 6.18 13.80 22.85 52.76 160.94 269.20 377.53 485.93 594.40 

.OO 10.85 36.23 75.19 136.83 334.62 645.33 1046.90 1528.25 2082.03 
ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 702.94 811.56 920.24 1029.00 1137.83 1246.74 1355.71 1464.76 1573.88 1683.07 
WTFLOU 2702.80 3386.26 4128.88 4927.70 5780.13 6683.92 7637.06 8637.75 9684.35 10775.37 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 



YARNING *** M M I F l E O  W L S  ROUTING WAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 7637. TO 10775. 
THE ROUTED HYDROORAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LWGER REACH.) 

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

1 5 8  KK SUB145 ' RUNOFF FRCU SUB-BASIN 145  " * 
*..*****.***** 

SUBBASIN RUNOFF DATA 

159  BA SUBBASIN CHARACTERISTICS 
TAREA 12.83 SUBBASIN AREA 

160 LU UNIFORM LOSS RATE 
STRTL .87 I N I T I A L  LOSS 
CNSTL .31 UNIFORM LOSS RATE 
RTIMP 10.00 PERCENT IMPERVIOUS AREA 

161 UD SCS DIMENSIONLESS UNITCRAPH 
TLAG 4.55 LAG 

UNIT HYDROGRAPH 
139 END-OF-PERIOO ORDINATES 

115. 153. 196. 
729. 821. 907. 

1324. 1329. 1334. 
1189. 1155. 1117. 
724. 676. 628. 
389. 368. 350. 
221. 207. 194. 
123. 116. 109. 

162 KK " RCH65 ROUTE HYDROGRAPH SUB145 THROUGH REACH 6 5  . . 
HYOROGRAPH ROUTING DATA 

164 RL ROUTING LOSSES 
PLOSS .OO I N I T I A L  LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

163 RS STORAGE ROUTING 
NSTPS 11 NUMBER OF WBREACHES 

ITYP FLOW TYPE OF I N I T I A L  CONDITION 
RSVRIC -1.00 I N I T I A L  CONDITION 

X .OO MRKING R AND D COEFFlClENl 

165 RC NORMAL DEPTH CHANNEL 
ANL .070 LEFT OVERBANK N-VALUE 

ANCH .035 WAIN CHANNEL N-VALUE 
ANR .om RIGHT OVERBANK N-VALUE 

RLNTH 32600. REACH LENGTH 
SEL .0071 ENERGY SLOPE 



ELMX .O W. ELEV. FOR STORAGE/WTFLOU CALCULATION 

CROSS-SECTION OATA - - -  LEFT OVERBANK --- + ------ MAIN CHANNEL -------  + --- RIGHT OVERBANK -- -  
ELEVATION 20.00 12.00 12.00 10.00 10.00 12.00 12.00 20.00 
DISTANCE 100.00 101.00 190.00 195.00 205.00 210.00 299.00 300.00 

*.. 

COMPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE .OO 4.46 9.95 16.48 38.05 116.08 194.16 272.29 350.47 428.70 
WTFLW .OO 12.81 42.75 88.72 161.45 394.82 761.42 1235.23 1803.18 2456.58 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

*** UARNING *** MODIFIED PULS RWTING UAY BE NUMERICALLY UNSTABLE FOR WTFLWS BETVEEN 6820. TO 12714. 
THE ROUTE0 HYDROGRAPH SHWLD BE EXAMINE0 FOR OSCILLATIONS OR WTFLWS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

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

168 KK * SUB F * RUNOFF FROM SUB-BASIN F 
t * 

SUBBASIN RUNOFF OATA 

169 BA SUBBASIN CHARACTERISTICS 
TAREA 60.10 WBBASIN AREA 

UNIFORM LOSS RATE 
STRTL .95 INITIAL LOSS 
CNSTL .38 UNIFORM LOSS RATE 
RTIMP .oo PERCENT IMPERVIWS AKEA 

171 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG 13.18 LAG 

UARNING *** UNlT HYOROGRAPH TRUNCATED FRMl 397 TO 300 INTERVALS 

UNlT HYDROGRAPH 
300 ENO-OF-PERIOD ORDINATES 

VOLUME = 1.00 
42. 50. 58. 

202. 222. 247. 
456. 489. 522. 
823. 867. 912. 

1309. 1362. 1414. 
1775. 1815. 1845. 



**.*.****.*.*. 
* " 

172 KK CP400 CWBINE HYDROGRAPHS SUBF AND RCH65 . 
173 HC HYDROGRAPH C W B I N A T I W  

I C W P  2 NUMBER OF HYDROGRAPHS TO CCUBINE 

*************a 
t 

174  KK STR F ' ROUTE HYDROGRAPH CP400 THROUGH STRUCTURE F * 

HYDROGRAPH ROUTING DATA 

176 RL ROUTING LOSSES 
PLOSS .OO I N I T I A L  LOSS 
CLOSS .OD ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

175 RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES ' 

ITYP STOR TYPE OF I N I T I A L  CONDITICU 
RSVRIC -1.00 I N I T I A L  CONDITION 

X .OO MRKING R AND 0 COEFFICIENT 

176  SA AREA .O 46.2 92.3 138.5 184.7 230.9 277.0 323.2 

178 SE ELEVATION .OO 1.00 2.00 3.00 4.00 5.00 6.00 7.00 

179 Sbl DISCHARGE 0. 675. 1967. 3362. 4898. 6353. 7861. 8615. .*. 
COMPUTED STORAGE-ELEVATION DATA 

STORAGE .OO 15.40 83.33 197.96 359.00 566.37 819.97 1119.78 
ELEVATION . 0 0  1.00 2.00 3.00 4.00 5.00 6.00 7.00 

*"***********. 

180 KK * RCHl l  * ROUTE HYDROGRAPH STR F THROUGH REACH 11 * 
a************* 

HYDROGRAPH ROUTING DATA 

182  RL ROUTING LOSSES 
PLOSS .OO I N I T I A L  LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 



181 RS STORAGE ROUTING 
NSTPS 5 NUMBER OF SUBREACHES 

ITYP FLW TYPE OF INITIAL CONDITION 
RSVRIC -1.00 INITIAL CONDITION 

X .OO UORKING R AN0 D COEFFlCIENT 

0 NORMAL DEPTH CHANNEL 
AWL .070 LEFT OVERBANK N-VALUE 

ANCH .035 MAIN CHANNEL N-VALUE 
ANR .070 RIGHT OVERBANK N-VALUE 

RLNTH 12400. REACH LENGTH 
SEL .0050 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGEIWTFLW CALCULATION 

CROSS-SECTION DATA --- LEFT OVERBANK - - -  + ------  WIN CHANNEL ------- + --- RIGHT OVERBANk --- 
185 RY ELEVATION 20.00 12.00 12.00 10.00 10.00 12.00 12.00 20.00 
184 RX DISTANCE 100.00 101.00 190.00 195.00 205.00 210.00 Z'9.00 300.00 

*** 

CDHPUTED STORAGE-OUTFLW-ELEVATION DATA 

STORAGE .OD 1.70 3.79 6.27 14.47 44.15 73.85 103.57 133.31 163.06 
WTFLW .OO 10.75 35.88 74.45 135.48 331.32 638.97 1036.59 1513.20 2061.52 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 192.84 222.64 252.46 282.29 312.15 342.03 371.92 401.84 431.77 461.73 
WTFLW 2676.17 3352.90 4088.20 4879.15 5723.18 6618.06 7561.81 8552.64 9588.93 10669.21 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

*** YARNING *** MMIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOYS BETUEEN 5723. TO 10669. 
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOYS GREATER THAN PEAK INFLWS. 
T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

... *** .** *** **. *** *** *** *** *.* *** *** *** *** t*. *** *** *.* t*. *** tt* *** tt* *** t*. *** ..* *** .X* .*.I**.** *** 

e ,.************ * " 
186 KK ' SUB V * RUNOFF FROM SUB-BASIN V * * 

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

SUBBASlN RUNOFF DATA 

187 BA SUBBASIN CHARACTERISTICS 
TAREA 2.45 SUBBASIN AREA 

188 LU UNIFORM LOSS RATE 
STRTL .95 INITIAL LOSS 
CNSTL .40 UNIFORM LOSS RATE 
RTlMP .OO PERCENT IMPERVIOUS AREA 

189 LO SCS DIMENSIONLESS UNITGRAPH 
TLAG 2.58 LAG 

.** 

UNIT HYDROGRAPH 
79 END-OF-PERIM ORDINATES 

8. 21. 41. 65. 91. 125. 165. 209. 262. 312. 
356. 389. 417. 434. 442. 444. 442. 433. 416. 397. 
377. 355. 329. 301. 268. 237. 209. 188. 169. 153. 
138. 124. 114. 104. 94. 85. 77. 68. 62. 56. 
51. 46. 41. 37. 33. 30. 27. 24. 22. 20. 
18. 16. 15. 13. 12. 11. 10. 9. 8. 7. 
7. 6. 5. 5. 5. 4. 4. 4. 3. 3. 
3. 2. 2. 2. 1. 1. 1. 1. 0. 

*** *** .** *** *** *** .** *** *** *** a** ,.* *** *** *** *** *** *** *** *** *** *** *** *** .** *** *** *a. *** *** *t* *** 

.**.********** 
t * 

I 



190 KK CP600 * CWBINE HYDROGRAPHS SUB V b RCHl1  * 
*****"**"""*** 

191 HC HYOROGRAPH CWBINATION 
ICWP 2 YMBER OF HYOROGRAPHS TO WlBlNE 

*I************ 

* . 
192 KK RCHl2 * RWTE HYDROGRAPH CP600 THRWGH REACH 12 

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

HYDROGRAPH RWTlNG DATA 

1% RL RWTlNG LOSSES 
QLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOB1 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

193 RS STORAGE RWTlNG 
NSTPS 2 NUMBER OF SUBREACHES 

ITYP FLCU TYPE OF INITIAL CONDITION 
RSVRIC -1.00 INITIAL CONDITION 

X .OO WRYING R AND D COEFFICIENT 

1% RC NORML DEPTH CHANNEL 
AUL -055 LEFT OMRBAUK U-VALUE . - . . -. . . . . . . . . . . - - - 

HANNEL N-VALUE 
ANR .055 RIGHT OVERBANK N-VALUE 

RLNTH 5400. REACH LENGTH 
SEL .0030 ENERGY SLOPE 

E L W  .O W. ELEV. FOR STORAGElWTFLCU CALCULATION 

CROSS-SECTIOU DATA -. . - - - - - - . . - . . - . . . . . --- LEFT OVERBANK --- + ------ IUI~ CHANNEL ------- + --- RIGHT OVERBANK --- 
197 RY ELEVATION 1253.50 1249.50 1248.40 1244.00 1244.10 1247.80 1249.80 1255.00 
1% RX DISTANCE .OO 754.00 1102.00 1112.00 1126.00 1138.00 1342.00 2306.00 

CWPUTED STORAGE-WTFLCU-ELEVATION DATA 

STORAGE . 00 1.01 2.34 3.89 5.68 7.69 9.93 12.79 20.38 43.01 
WTFLW . 00 9.05 32.36 68.34 117.27 179.84 256.85 355.17 509.15 825.95 

ELEVATION 1244.00 1244.58 1245.16 1245.74 1246.32 1246.89 1247.47 1248.05 1248.63 1249.21 

STORAGE 82.36 136.12 205.41 290.25 390.61 506.52 637.W 703.57 937.53 1099.20 
WTFLCU 1446.96 2415.62 3844.93 5803.88 8359.62 11576.50 15516.16 20593.10 26726.11 33676.39 

ELEVATION 1249.79 1250.37 1250.95 1251.53 1252.11 1252.68 1253.26 1253.84 1254.42 1255.00 

****.****".*.* 
* 

198KK SUBVI ' RUNOFF FRW SUB-BASIN Vf 

*.*********""* 

SUBBASIN RUNOFF DATA 

199 BA SUBBASIN CHARACTERISTICS 
TAREA 7.60 SUBBASIN AREA 

200 LU UNIFORM LOSS RATE 
STRTL .96 INITIAL LOSS 
CNSTL .38 UNIFORM LOSS RATE 
RTlMP 2.00 PERCENT IHPERVIWS AREA 



201 W SCS DIMENSIONLESS UNITGRAPH 
TLAG 5.19 LAG 

UNIT HYDROGRAPH 
158  END-OF-PERIOD ORDINATES 

L0. 65. 83. 

*.*******.**** 
t * 

202  KC * CP6Ol * CDMBINE HYDROGRAPHS RCHl2 & SUB V I  * 
**.*********"* 

203 HC HYDROGRAPH COWBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

..* *** **. *** t*. *** ..* *** .** **. *** ttt *** **. *** t t C  *** *.* *** .tt *** t*. *** *** t.. *** .** *** t*. *.* *.* *H *** 

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

204 KK RCHl3 * ROUTE HYDROGRAPH CP601 THROUGH REACH 1 3  

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

HYDROGRAPH ROUTING DATA 

205 RS STORAGE RWTlNG 
MSTPS 1 NUMBER OF SUBREACHES - 

ITYP FLW TYPE-OF INITIAL CONDITION 
RSVRIC -1.00 I N I T I A L  CONDITION 

X .OO WRKING R AND 0 COEFFICIENT 

2 0 7  RC NORMAL DEPTH CHANNEL 
ANL .055 LEFT OMREANK N-VALUE 

ANCH .045 MAIN CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK N-VALUE 

RLNTH 2000. REACH LENGTH 
SEL .0030 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGE/OUTFLW CALCULATION 

CROSS-SECTION DATA - - -  LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + --- RIGHT OVERBANK - - -  
209 RY ELEVATION 1241.60 1238.90 1237.70 1233.30 1233.60 1236.70 1237.90 1241.80 
208 RX D 1 STANCE .00 459.00 960.00 976.00 1014.00 1025.00 1374.00 2432.00 



COMPUTED STORAGE-WTFLOY-ELEVATION DATA 

STORAGE . 00 .54 1.40 2.32 3.31 4.36 5.49 6.67 8.14 11.84 
WTFLCU . 00 9.32 43.34 96.23 166.22 252.66 355.33 474.23 614.85 814.12 

ELEVATION 1233.30 1233.75 1234.19 1234.64 1235.09 1235.54 1235.98 1236.43 1236.88 1237.33 A 
STORAGE 18.29 29.89 47.82 71.81 100.16 132.57 169.04 209.56 254.13 302.61 
WTFLW 1120.06 1617.98 2399.40 3568.66 5168.47 7200.61 9695.19 12683.36 16196.25 20407.32 

w 
ELEVATION 1237.77 1238.22 1238.67 1239.12 1239.56 1240.01 1240.46 1240.91 1241.35 1241.80 

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

210 KK * SUBVll * RUNOFF FROM SUB-BASIN V I I  

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

SUBBASIN RUNOFF DATA 

211 BA SUBBASIN CHARACTERISTICS 
TARE A 4.08 SUBBASIN AREA 

212 LU UNIFORM LOSS RATE 
STRTL .% INITIAL LOSS 
CNSTL .40 UNlFORll LOSS RATE 
RTIMP 1 .OO PERCENT IMPERVIOUS AREA 

213 UO SCS DIMENSIONLESS UNITGRAPH 
TLAG 5.40 LAG 

UNIT HYDROGRAPH 
164 END-OF-PERIOD ORDINATES 

24. 32. 40. 
144. 161. 180. 
318. 330. 339. 
357. - 356. 351. 
290. 281. 270. 
175. 165. 157. 

*.***"***.*.** . " 
214 KK CP602 COMBINE HYDROGRAPHS RCH13 8 601 L WB VI I  . * 

215 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 



* 
216 KK RCHl4 ROUTE HYDROGRAPH CP602 THRWGH REACH 14 " 

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

.RL 

HYOROGRAPH ROUTING DATA 

ROUTING LOSSES 
QLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

ITYP FLW TYPE OF 
RSVRIC -1.00 INITIAL 

X .OO MRKING I 

219 RC NORMAL DEPTH CHANNEL 
ANL .055 LEFT OVERBANK N-VALUE 

ANCH .045 MAIN CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK U-VALUE 

RLNTH 11100. REACH LENGTH 
SEL .0030 ENERGY SLOPE 

ELMX .O M X .  ELEV. FOR STORAGE/OUTFLW CALCULATICU 

CROSS-SECTION DATA --- LEFT OVERBANK --- + ------ M A I N  CHANNEL ------- + --- RIGHT OVERBANK - - -  
221 RY ELEVATION 1220.30 1216.80 1215.50 1211.90 1211.80 1217.30 1217.40 1220.30 
220 RX DISTANCE .OO 1194.00 1486.00 1503.00 1526.00 1532.00 1791.00 2510.00 

CCUWTED STORAGE-OUTFLOY-ELEVATION DATA 

STORAGE . 00 2.43 5.44 8.75 12.36 16.26 20.46 24.95 29.75 37.82 
OUTFLW . 00 9.01 32.21 66.72 111.88 167.56 233.86 310.97 399.17 513.74 

ELEVATION 1211.80 1212.25 1212.69 1213.14 1213.59 1214.04 1214.48 1214.93 1215.38 1215.83 

STORAGE 57.00 87.69 131.91 212.51 333.44 484.41 665.43 876.49 1117.59 1388.75 * M F L W  685.39 945.91 1310.72 1892.40 2843.37 4198.06 6006.23 8318.35 11183.48 14649.62 
ELEVATION 1216.27 1216.72 1217.17 1217.62 J218.06 1218.51 1218.96 1219.41 1219.85 1220.30 

*,*****.****** 
* 

222 KK * SBVlll * RUNOFF FROM SUB-BASIN V l l l  * 
*..**********. 

SUBBASIN RUNOFF DATA 

223 BA SUBBASIN CHARACTERISTICS 
TAREA 10.07 SUBBASIN AREA 

224 LU UNIFORM LOSS RATE 
STRTL .97 INITIAL LOSS 
CNSTL .36 UNIFORM LOSS RATE 
RTIMP 5.00 PERCENT IMPERVIOUS AREA 

225 U) SCS DIMENSIONLESS UNITGRAPH 
TLAG 3.94 LAG 

UNIT HYOROGRAPH 
120 END-OF-PERIOD ORDINATES 

129. 174. 219. 
839. 920. 997. 

1205. 1200. 1184. 
883. 833. m. 
425. 396. 371. 
222. 207. 192. 
113. 105. 98. 



***"*I******** 

* * 
226KK * SUBlX RUNOFF FRW SUB-BASIN I X  

************** 
SUBBASIN RUNOFF DATA 

227 BA WBBASIN CHARACTERISTICS 
TAREA 9.20 SUBBASIN AREA 

228 LU UNIFORM LOSS RATE 
STRTL .% I N I T I A L  LOSS 
CNSTL .40 UNIFORM LOSS RATE 
RTlMP .OO PERCENT IMPERVIOUS AREA 

229 W SCS DIMENSIONLESS UNITGRAPH 
TLAG 6.62 LAO 

t*. 

UNIT HYDROGRAPH 
201  END-OF-PERIOO ORDINATES 

31. 43. 54. 

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

230  KK * SUB E * RUNOFF FROn SUB-BASIN E 

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

SUBBASIN RUNOFF DATA 

231 BA SUBBASIN CHARACTERISTICS 
TAREA 2.72 SUBBASIN AREA 

232 LU UNIFORM LOSS RATE 
STRTL .% I N I T I A L  LOSS 
CNSTL .40 UNIFORM LOSS RATE 
RTIMP 1 .OO PERCENT IMPERVIOUS AREA 

233 U) SCS Dll lENSlMlLESS UNITGRAPH 
TLAG 3.26 LAG 



U N I T  HYOROGRAPH 
1 0 0  E N D - O F - P E R I M  ORDINATES 

"." ttt *** *.* *** *** **. .** *.* *** t.. *** *** .** t.. tt* *.* at* "It ttt *.* .** .*" *** *.. *** tt. *"* *a*..* *** ... *I* 

.,***********. 
* 

234 KK STR E * R W T E  HYDROGRAPH SUB-E THRWGH STRUCTURE E * * 

HYOROGRAPH ROUTING DATA 

2% RL R W T I N G  LOSSES 
QLOSS 
CLOSS 

PERCRT 
E L V I N V  

235 RS STORAGE R W T I H G  
NSTPS 

I T Y P  

S A AREA 

238 SE ELEVATION 

2 3 9  SQ DISCHARGE 

.OO I N I T I A L  LOSS 

.OO ADDITIONAL FRACTION LOST 
10.00 CHANNEL PERCOLATION RATE 

.OO INVERT ELEVATION 

1 NUMBER OF SUBREACHES 
STOR TYPE OF I N I T I A L  CONDITION 

-1 .00  I N I T I A L  CONDITION 
.OO WORKING R AND 0 C O E F F l C l E N l  

COMPUTED STORAGE-ELEVATION DATA 

STORAGE .OO 2.53 13.76 32.73  59.39 93.72 135.71 1 8 5 . 3 6  
ELEVATION . 00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 

************** . * 
2 4 0  KK RCHlO R W T E  HYDROGRAPH STR E THROUGH REACH 10 * 

HYDROGRAPH R W T I N G  DATA 

2 4 2  RL R W T  tNG LOSSES 
QLOSS .OO I N I T I A L  LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10 .00  CHANNEL PERCOLATION RATE 
E L V I N V  .OO 1 NVERT ELEVATION 

STORAGE R W T l N G  
NSTPS 8 NUMBER OF SUBREACHES 

I T Y P  FLOU TYPE OF I N I T I A L  CONDITION 
RSVRlC -1 .00  I N I T I A L  CONDITION 

X .OO W R K I H O  R A N 0  0 COEFFICIENT 

243 RC NORMAL OEPTH CHANNEL 
ANL . 0 7 0  LEFT OVERBANK N-VALUE 



ANCH .035 M l N  CHANNEL N-VALUE 
ANR .OM RIGHT OVERBANK U-VALUE 

RLNTH 21500. REACH LENGTH 
SEL .0056 ENERGY SLOPE 

E L W  .O HAX. ELEV. FOR STORAGE/WTFLOU CALCULATION 

CROSS-SECTION DATA . . . . . . . - . . . . . . . . . . . . ---  LEFT OVERBANK --- + ------ HAIN CHANNEL ------- + --- RIGHT OVERBANK ---  
245 RY ELEVATION 20.00 12.00 12.00 10.00 10.00 12.00 12.00 20.00 
244 RX DISTANCE 100.00 101.00 190.00 195.00 205.00 210.00 299.00 300.00 

CDHPUTED STORAGE-WTFLOU-ELEVATION DATA 

STORAGE . 00 2.94 6.56 10.87 25.09 76.55 128.05 179.58 231.14 282.73 
WTFLOU .OO 11.37 37.97 78.79 143.38 350.64 676.22 1097.02 1601.42 2181.71 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 334.36 386.03 437.73 489.46 541.23 593.03 644.86 696.73 748.64 800.57 
WTFLOY 2832.19 3548.37 4326.55 5163.61 6056.85 7003.90 8002.67 9051.27 10147.97 11291.23 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

YARNING *** KOIFIEO WLS RWTING HAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 6057. TO 11291. 
THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TIHE INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

r.************ . 
246 KK CP603 CfflBlNE HYDROGRAPHS RCH14 B SUB V l l l  B SUB I X  8 RCHlO . * 

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

247 HC HYDROGRAPH CfflBlNATlON 
ICWP 4 NUMBER OF HYDROGRAPHS TO CDnBlNE 

..**.********* . 
248 KK RCH15 RWTE HYDROGRAPH CP603 THRWGH REACH 15 

HYDROGRAPH ROUTING DATA 

250 RL ROUTING LOSSES 
QLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

249 RS STORAGE ROUTING 
NSTPS 4 NUllBER OF SUBREACHES 
ITYP FLOU TYPE OF INITIAL CONDITION 

RSVRIC -1.00 INITIAL CONDlTlON 
X .OO UORKING R AND D COEFFICIENT 

251 RC NORMAL DEPTH CHANNEL 
ANL .055 LEFT OVERBANK U-VALUE 

ANCH .045 WIN CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK N-VALUE 

RLNTH 10400. REACH LENGTH 
SEL .0030 ENERGY SLOPE 

ELMAX .O WX. ELEV. FOR STORAGE/WTFLOY CALCULATION 

CROSS-SECTION DATA --- LEFT OVERBANK --- + ------ WIN CHANNEL ------- + --- RIGHT OVERBANK --- 
253 RY ELEVATION 1200.10 H95.80 1194.70 1189.50 1189.50 1194.40 llW.90 1198.30 



252 RX DISTANCE .OO 227.00 1232.00 1239.00 1255.00 1266.00 1799.00 2061.00 

*** 

CCMPUTED STORAGE-OUTFLOY-ELEVATION DATA 

STORAGE 
WTFLW 

.OO 2.26 4.80 7.59 10.66 13.99 17.59 21.45 25.59 30.35 

.OO 11.10 35.81 71.77 ++R-L6 175.r(l 266.07 323.40 414.16 519.75 
ELEVATION 1189.50 1190.06 1190.62 1191.17 

STORAGE 61.86 173.59 353.07 555.06 776.29 1015.42 1272.02 1536.71 1805.33 2077.87 
UJTFLW 720.35 1335.80 2783.24 5030.15 8010.15 11703.84 16184.96 21632.93 27762.86 34548.63 

ELEVATION 1195.08 1195.64 1196.19 1196.75 1197.31 1197.87 1198.43 1198.98 1199.54 1200.10 

... *** .*. *** *.* *** **. .** **. tt* *** .t. .** tt* .** tt* t.. *** .*. *** *.. ".. ..* .*. tt* .to ..* .". .** *** *** *.* .** 

*I..******.*** 
* * 

254 KK * SUB X RUNOFF FROn SUB-BASIN X * " 
*.************ 

SUBBASIN RUNOFF DATA 

255 M SUBBASIN CHARACTERISTICS 
TAREA 18.09 SUBBASIN AREA 

256 LU UNIFORM LOSS RATE 
STRTL .97 INITIAL LOSS 
CNSTL .33 UNIFORM LOSS RATE 
RTlMP 10.00 PERCENT IMPERVIWS AREA 

257 U) SCS DIMENSIONLESS UNITGRAPH 
TLAG 6.85 LAG 

18. 
226. 
661. 

1129. 
1259. 
1128. 
869. 
553. 
371. 
257. 
in. 
117. 
79. 
53. 
36. 
24. 
17. 
12. 
8. 
5. 

UNIT HYDROGRAPH 
207 END-OF-PERICO ORDINATES 

172. 
554. 

1063. 
1256. 
rim. 
930. 
602. 
401. 
278. 
184. 
126. 
85. 
58. 
39. 
26. 
18. 
13. 
9. 
5. 
2. 

SUBXI * RUNOFF FROM SUB-8ASIN X I  
n * 
******.*****a* 

SUBBASIN RUNOFF DATA 

259 BA SUBBASIN CHARACTERIST 1 CS 
TAREA 4.78 SUBBASIN AREA 



260 LU UNlFORn LOSS RATE 
STRTL .96 I N I T I A L  LOSS 
CNSTL .39 UNIFORM LOSS RATE 
RTlMP 2.00 PERCENT lMPERVlWS AREA 

261  W SCS DlMENSlONLESS UHlTGRAPH 
TLAG 4.62 LAG 

UNIT HYDROGRAPH 
1 4 1  END-OF-PER100 ORDINATES 

**.. ..***..*** 
* " 

262  KK CP604 " MHBlNE HYOROGRAPHS RCHl5 & SUB X & SUB X I  * . 
263 HC HYDROGRAPH CWBlNATlON 

l C W P  3 NUMBER OF HYDROGRAPHS TO CQlBlNE 

**.****"****** 
1 

264 KK * RCH16 * RWTE HYOROGRAPH CP604 THRWGH REACH 16 * 

HVOROGRAPH RWTING DATA 

266 RL RWTING LOSSES 
PLOSS .OO l N l T l A L  LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATlOW RATE 
ELVINV .OO INVERT ELEVATION 

265 RS STORAGE RWTING 
NSTPS 3 NUMBER OF SUBREACHES 

lTYP F L W  TYPE OF l N I T l A L  CONDITION 
RSVRIC -1.00 I N I T I A L  CONOITlON 

X .OO WRKING R AND D COEFFlClENT 

2 6 7  RC NORMAL DEPTH CHANNEL 
AWL .055 LEFT OVERBANK N-VALUE 

AUCH .045 MAIN CHANNEL N-VALUE . . . . . . . 
ANR i 0 5 5  RIGHT OVERBANK N-VALUE 

RLNTH 8200. REACH LENGTH 
SEL .0030 ENERGY SLOPE 

E L W  .O W. ELEV. FOR STORAGEIWTFLW CALCULATlMl 

CROSS-SECTION DATA --- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --*  



- - - . . . . . -, . . . - . . - - . . . - . . - . . . -. - - . . - - . . - . . - - . . - . . . -. . - . . . - - - - . . - - . . - 
268 RX DISTANCE .OO 478.00 966.00 976.00 994.00 1006.00 1361.00 1907.00 

*** 

CMPUTED STORAGE-WTFLW-ELEVATION DATA 

STORAGE .OO 2.96 6.31 10.04 14.17 18.69 23.59 28.89 34.57 44.85 
WTFLW .OO 23.48 75.81 152.14 251.62 374.33 520.81 691.78 888.08 1145.31 

ELEVATION 1165.70 1166.52 1167.33 1168.15 1168.96 1169.78 1170.59 1171.41 1172.23 1173.04 

STORAGE 76.71 154.67 277.66 427.50 600.65 797.05 1016.73 1259.67 1525.87 1812.82 
WTFLW 1586.65 2499.79 4217.04 6857.55 10387.74 14859.89 20334.90 26875.64 34545.20 43978.84 

ELEVATION 1173.86 1174.67 1175.49 1176.31 1177.12 1177.94 1178.75 1179.57 1180.38 1181.20 

H* ..* *** ..* *** .** *** ... *** t.. *** I.. ""1 *** .** .** t*. .*. ttt *"* **. ... *** .*. ..* **. .** *** *** t*. *** *** ... 
*****I.******* . * 
* SUBXll RUNOFF FRffl SUB-BASIN XI1 . 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA 10.32 SUBBASIN AREA 

UNIFORM LOSS RATE 
STRTL .95 INITIAL LOSS 
CNSTL .40 UNIFORM LOSS RATE 
RTlMP 1 .OO PERCENT IMPERVIWS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG 10.39 LAG 

WARNING *** UNIT HYDROGRAPH TRUNCATED FROH 314 TO 3(m INTERVALS 

UNIT HYDROGRAPH 
300 END-OF-PERIOD ORDINATES 

VOLUME = 1.00 



274 KK * CP605 CCUBINE HYDROGRAPHS RCH16 L SUB XI1 L RCH9 .............. 
HYDROGRAPH CCUBINATION 

ICCUP 3 NUMBER OF HYOROGRAPHS TO CCUBINE 

.............. . 
276 KK * RCH17 RWTE HYDROGRAPH CP605 THRWGH REACH 17 * * 

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

HYOROGRAPH RWTING DATA 

278 RL RWTING LOSSES 
PLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

277 RS STORAGE RWTING 
NSTPS 4 NUMBER OF SUBREACHES 

ITYP FLW TYPE OF INITIAL CONDITION 
RSVRIC -1.00 INITIAL CONOITION 

X .OO UMlKlNG R AND D COEFFICIENT 

279 RC NORMAL DEPTH CHANNEL 
AWL .055 LEFT OVERBANK N-VALUE 

ANCH .045 MAIN CHANNEL N-VALUE 
ANR ,055 RIGHT OVERBANK N-VALUE 

RLNTH 9800. REACH LENGTH 
SEL .0030 ENERGY SLOPE 

E L W  .O W. ELEV. FOR STORAGE/WTFLW CALCULATION 

CPOSS-SECTION DATA .................... --- LEFT OVERBANK --- + ------ M A I N  CHANNEL ------- + - - -  RIGHT OMRBANK ---  
281 RY ELEVATION 1159.70 1153.30 1153.80 1147.10 1147.10 1151.80 1153.10 1158.60 
280 RX DISTANCE .OO 1401.00 1617.00 1637.00 1662.00 1694.00 1720.00 2801.00 

CMPUTED STORAGE-WTFLW-ELEVATION OATA 

STORAGE .OO 4.21 9.40 15.55 22.67 30.76 39.82 49.85 61.40 75.21 
WTFLW .OO 23.95 80.28 167.01 285.56 438.01 626.65 853.80 1157.03 1514.94 

ELEVATION 1147.10 1147.76 1148.43 1149.09 1149.75 1150.42 1151.08 1151.74 1152.41 1153.07 

STORAGE 112.90 213.47 355.38 538.40 762.54 1027.78 1334.14 1681.60 2065.95 2473.07 
WTFLW 1976.63 2958.29 4567.43 6910.99 10102.72 14250.89 19458.45 25823.72 33918.61 43550.56 

ELEVATION 1153.73 1154.40 1155.06 1155.72 1156.38 1157.05 1157.71 1158.37 1159.04 1159.70 

HI *** *** .** I.* *** **. .*. *I* t*. **I *** .*. *** *.* t*. t.. *** *.. *.* *.* ..* **. .*. H* N. *H *** *** **. .** **. *H 

.............. 
282KK SBXlll RUNOFF FRM SUB-BASIN XI l l * * 

SUBBASIN RUNOFF OATA 

283 0A SUBBASIN CHARACTERISTICS 



TAREA 5.03 SUBBASIN AREA 

UNIFORM LOSS RATE 
STRTL .95 I N l T l A L  LOSS 
CUSTL .40 UNIFORM LOSS RATE 
RTlMP .OO PERCENT 1MPERVlOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG 8.10 LAG 

U N l T  HYDROGRAPH 
245 END-OF-PERIOD ORDINATES 

************** . * 
* SUBXlV * RUNOFF FRDH SUB-BASIN X I V  * * 
***.********** 

SUBBASIN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA 21.10 SUBBASIN AREA 

UNIFORM LOSS RATE 
STRTL .96 I N I T I A L  LOSS 
CNSTL .36 UNIFORM LOSS RATE 
RT lHP  5.00 PERCENT IMPERVIOUS AREA 

SCS DlMENSlONLESS UNITGRAPH 
TLAG 7.55 LAG 

tt. 

U N l T  HYDROGRAPH 
.PERIM) ORDINATES 

69. 89. 
333. 368. 
799. 855. 

1221. 1248. 
1335. 1332. 
1221. 1200. 
987. 958. 
6M(. 639. 
458. 441. 
327. 316. 
231. 222. 
161. 155. 



****.*******"* 
* 

290 KK * CP606 CWBINE HYDROGRAPHS RCH17 & SUB X l l l  P SUB I V  . * 
.*.*********** 

291 HC HYDROGRAPH CCUBINATIOU 
I C W P  3 NUMBER OF HYDROGRAPHS TO CCUBINE 

*** 

.*.**"****..** 

292  KK * CP700 CCUBINE HYDROGRAPHS CP606 P CP505 . * 

....*a** ................................... 
CP700 I S  CONFLUENCE OF EAST AND NEST PRONGS 
AND I S  THE LOWER L I H I T  OF UPPER UATERSHED 
*"*********.********.*********w***..*****n* 

3 0 0  HC HYDROGRAPH CWBINATION 
ICCUP 2 NUMBER OF HYDROGRAPHS TO CCUBINE 

..*.***".***.. 
* . 

3 0 1  KK * RCH7lO RWTE HYDROGRAPH CP700 THRWGH REACH 710  * 

HYDROGRAPH ROUTING DATA 

3 0 3  RL ROUTING LOSSES 
at nez 0 0  IUITTAL LOSS ----- . - - . .. . . -. . - - - - - 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATIOW RATE 
ELVINV .OO INVERT ELEVATION 

3 0 2  RS STORAGE ROUTING 
USTPS 2 UMBER OF SUBREACHES - - . . -. . - - . . . . . . . . - - 

ITYP FLOW TYPE OF I N I T I A L  CONDITION 
RSVRIC -1.00 I N I T I A L  CONDITION 

X .OO UORKlNG R AND D COEFFICIENT 

3 0 4  RC NORMAL DEPTH CHANNEL 
AWL .055 LEFT OVERBANK N-VALUE 

ANCH .045 W I N  CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK N-VALUE .~~~~~ 

RLNTH 6500. REACH LENGTH 



SEL .OO26 ENERGY SLOPE 
ELMAX .O MAX. ELEV. FOR STORAGE/WTFLGU CALCULATION 

CROSS-SECTIOH DATA --- LEFT OVERBANK --- + ---- - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK --- 
ELEVATION 1120.00 1114.00 1114.00 1103.00 1103.00 1111.00 1112.00 1120.00 
DISTANCE 2767.00 3206.00 4047.00 4063.00 4115.00 4137.00 4339.M) 4747.00 

.*t 

CCMPUTEO STORACE-WTFLOU-ELEVATION DATA 

STORAGE .OO 7.19 14.89 23.09 31.79 40.99 50.70 60.91 71.62 82.87 
WTFLOU .OO 73.49 235.47 467.71 764.22 1122.30 1540.73 2019.17 2557.78 3160.68 

ELEVATION 1103.00 1103.89 1104.79 1105.68 1106.58 1107.47 1108.37 1109.26 1110.16 1111.05 

STORAGE 107.90 149.23 196.87 332.23 515.02 712.64 925.10 1152.39 1394.52 1651.48 
WTFLGU 3958.22 5110.15 6593.07 9002.20 13101.62 18578.92 25360.57 33429.04 42790.07 53462.76 

ELEVATION 1111.95 1112.84 1113.74 1114.63 1115.53 1116.42 1117.32 1118.21 1119.11 1120.00 

**. ..* *** .** **. *** **. *** *.* *** .** *.. *** .** *** *.* *** t.9 *** t*. *** t*. *** a*. *** .** ..t *** .*. *** **. *** *** 

SUBBASIN RUNOFF DATA 

308 BA SUBBASIN CHARACTERISTICS 
TAREA 15.80 SUBBASIN AREA 

309 LU UNIFORM LOSS RATE 
STPTL -86 INITIAL LOSS -. .-- 
CNSTL .34 UNIFORM LOSS RATE 
RTIMP 3.00 PERCENT InPERVlWS AREA 

310 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG 4.34 LAG 

*t* 

UNIT HYDROGRAPH 
ORDINATES 

272. 
1251. 
1722. 
1354. 
708. 
390. 
211. 
114. 
62. 
33. 
18. 

.****.*****I.. 

t 

311 KK RCH730 * ROUTE HYDROGRAPH SUB720 THROUGH REACH 730 
* 

313 RL RWTING LOSSES 
QLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 



PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

312 RS STORAGE RWTING 
NSTPS 7 NUMBER OF SUBREACHES 

ITYP FLCU TYPE OF INITIAL CONDITION 
RSVRIC -1.OD INITIAL CONDITION 

X .OO WRYING R AND D COEFFICIENT 

314 RC NORMAL DEPTH CHANNEL 
AWL .Om LEFT OVERBANK N-VALUE 

ANCH .035 MAIN CHANNEL N-VALUE 
ANR .070 RIGHT WERBANK N-VALUE 

RLNTH 21500. REACH LENGTH 
SEL .0058 ENERGY SLOPE 

ELWAX .O WAX. ELEV. FOR STORAGElWTFLW CALCULATICU- 

CROSS-SECTION DATA --- LEFT OVERBANK ---  + ------ MAIN CHANNEL ------- + --- RIGHT OMRBANK --- 
316 RY ELEVATION 20.00 12.00 12.00 10.00 10.00 12.00 12.00 20.00 
315 RX DISTANCE 100.00 101.00 190.00 195.00 205.00 210.00 299.00 300.00 

CMPUTED STORAGE-WTFLCU-ELEVATICU DATA 

STORAGE . 00 2.94 6.56 10.87 25.09 76.55 128.05 179.58 231.14 282.73 
WTFLW .OO 11.57 38.64 80.19 145.92 356.85 688.19 1116.44 1629.76 2220.32 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 334.36 386.03 437.73 489.46 541.23 593.03 U . 8 6  696.73 748.64 800.57 
WTFLW 2882.32 3611.18 4403.13 5255.00 6164.05 7127.87 8144.32 9211.48 10327.60 11491.09 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

*** UARNING *" MODIFIED PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETUEEY 9211. TO 11491. 
THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLWS GREATER THAN PEAK INFLWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LCUGER REACH.) 

*** *** **t *at *** *** *"* *** tt* *** .1. ... **t **. .** **a t** t*. *** Ht .*a 7". IH t** H* *** *a* *** 

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

317 KK SUB730 ' RUNOFF FRM SUB-BASIN 730 * " 

SUBBASIN RUNOFF DATA 

318 BA SUBBASIN CHARACTER1 STICS 
TAREA 2.60 SUBBASIN AREA 

319 LU UNIFORM LOSS RATE 
STRTL .99 INITIAL LOSS 
CNSTL .34 UNIFORM LOSS RATE 
RTIMP .OO PERCENT IMPERVIWS AREA 

320 W SCS DIMENSIONLESS UNITGRAPH 
TLAG 4.65 LAG 

UNIT HYDROGRAPH 
142 END-OF-PERIOD ORDINATES 

22. 29. 38. 
139. 157. 174. 
260. 263. 264. 
241. 236. 228. 
154. 143. 134. 
83. 78. 74. 
48. 45. 42. 
27. 25. 24. 
15. 14. 13. 
8. 8. 8. 
5. 5. 4. 



*** *** ..* *** t*. *** t.. ..* t.. *.* *"* t*. *** *** ..* *** t.. *** *** ".. 11.. .*. *"" *t. ..* *** *.* t.. .*. *** *** ... 
i )  *.******.***** 

* 
3 2 1  KK * CP710 * COMBINE HYDROGRAPHS RCH730 & SUB730 * 

322  HC HYOROGRAPH COMBINATION 
I C f f l P  2 NUMBER OF HYDROGRAPHS TO COMBINE 

***a********** 
* 

323 KK SUB740 RUNOFF FRCW SW-BASIN 740  * * 

SUBBASIN RUNOFF DATA 

324  BA SUBBASIN CHARACTERISTICS 
TAREA 5.20 SUBBASIN AREA 

325 LU UNIFORM LOSS RATE 
STRTL .49 I N I T I A L  LOSS 
CNSTL .07 UNIFORM LOSS RATE 
RTIMP 10.00 PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .44 LAG 

UNIT HYDROCRAPH 
15  ENO-OF-PERIOO ORDINATES 

1022. 3462. 4793. 4229. 2740. 1563. 954. 565. 336. 198. 
120. 70. 45. 26. 11. 

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

3 2 7  KK " RCH75D * RWTE HYDROGRAPH SUB740 THROUGH REACH 750  * 

HVDROGRAPH RWTlNG DATA 

3 2 9  RL ROUTING LOSSES 
QLOSS .OO I N I T I A L  LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE . -. . . . . . 
ELVINV .OO INVERT ELEVATION 

328  RS STORAGE ROUTING 
NSTPS 1 3  NUMBER OF SUBREACHES 

ITYP F L W  TYPE OF I N I T I A L  CONDITION 
RSVRIC -1.00 I N I T I A L  CONOlTlON 

X .OO VORKING R AN0 D COEFFICIENT 

NORMAL DEPTH CHANNEL 
ANL .070 LEFT OVERBANK N-VALUE 

ANCH .035 MAIN CHANNEL N-VALUE 
ANR .070 RIGHT OVERBANK N-VALUE 

RLNTH 38600. REACH LENGTH 



SEL .0130 ENERGY SLOPE 
ELW .O W. ELEV. FOR STORAGEIWTFLW CALCULATION 

CROSS-SECT1OU DATA -. . - - - . -. . - . . . . . . . . . ---  LEFT OVERBANK --- + ------ HAIN CHANNEL ------- + --- RIGHT OVERBANK --- 
332 RY ELEVATION 20.00 12.00 12.00 10.00 10.00 12.00 12.00 20.00 
331 RX DISTANCE 100.00 101.00 190.00 195.00 205.00 210.00 299.00 300.00 

CMPUTED STORAGE-WTFLW-ELEVATION DATA 

STORAGE .OO 5.28 11.78 19.51 45.05 137.44 229.89 322.40 414.97 507.60 
WTFLW .OO 17.33 57.85 120.05 218.46 534.24 1030.30 1671.44 2439.95 3324.10 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 600.30 693.05 785.87 878.75 971.69 1064.69 1157.75 1250.88 1344.06 1437.31 
WTFLW 4315.19 5406.38 6592.03 7867.39 9228.35 10671.31 12193.06 13790.72 15461.69 17203.58 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

*** UARNING *** UOOIFIEO PULS RWTING MY BE NUMERICALLY UNSTABLE FOR OUTFLOUS BETYEEN 4315. TO inw. 
THE RWTED HYDROGRAPH SHWLO BE EXAMINED FOR OSCILLATIONS OR WTFLWS GREATER THAW PEAK IWFLW. 
THIS CAN BE CORRECTED BY DECREASING THE TIHE INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

H. .*. *** "I* **I **a t*. *.* *** *** .*. *I* *** .. * **. t*. *** ... *** *** **" .** .*. ..* *.* H* .H .** *.* t*. *H "I* *** 

333 KK SUB750 * RUNOFF F R M  SUB-BASIN 750 . 
SUBBASIN RUNOFF DATA 

3% BA SUBBASIN CHARACTERISTICS 
TAREA 25.00 SUBBASIN AREA 

335 LU UNIFORM LOSS RATE 
STRTL .91 I N I T I A L  LOSS 
CNSTL .40 UNIFORM LOSS RATE - 
RTIMP .OO PERCENT IMPERVIWS AREA 

336 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG 5.36 LAG 

UNIT HYDROGRAPH 

.**.*.***.."** . 
337KK CP710 * COMBINE HYDROGRAPHS RCH750 & SUB750 " 



338 HC HYOROGRAPH COMBINATION 
lCOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

..* *.. **...* *** .** *"* **. .** *** t." *** t.. *** t*. .** *** **..** *.* ... **. *** **.... *** *H *** t.. *** *** .." *** 
***********.** 
t * 

339 KK * CP710 * COMBINE ALL HYDROGRAPHS ABOVE CP710 * * 
************** 

340 HC HYDROGRAPH COMBINATION 
l COMP 3 NUMBER OF HYDROGRAPHS TO COMBINE 

... *** *.* *** *** t*" *** t*. *** *tt *** *** ..* *** t*. *** *** *** *** ttt t*. ""t tt* ... *** *** t.. a*. *** at*..* *** *.* 

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

341 KK * RCH760 * RWTE HYDROGRAPH CP710 THRWGH REACH 760 " * 
..************ 

HYDROGRAPH RWTING DATA 

342 RS STORAGE RWTlNG 
NSTPS 2 NUMBER OF SUBREACHES - 

ITYP FLW TYPE OF INITIAL CONDITION 
RSVRIC -1.00 lNlTlAL CONDITION 

X .OO UORKlNG R AN0 D COEFFICIENT 

344 RC NORMAL DEPTH CHANNEL 
ANL .055 LEFT OVERBANK N-VALUE 

ANCH .045 M A l N  CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK N-VALUE 

RLNTH 6300. REACH LENGTH 
SEL .0027 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGE/WTFLW CALCULATION 

CROSS-SECTION OATA --- LEFT OVERBANK --- + - - - - - -  M A l N  CHANNEL ------- + --- RIGHT OVERBANK - - -  
346 RY ELEVATION 1070.00 1065.00 1057.00 1057.00 1066.00 1065.00 1065.00 1070.00 
345 RX DISTANCE 1772.00 3567.00 3599.00 3653.00 3681.00 3841.00 5268.00 5297.00 

COMPUTED STORAGE-WTFLW-ELEVATION DATA 

STORAGE . 00 5.58 11.65 18.20 25.23 32.74 40.73 49.20 58.16 67.59 
WTFLW .OO 50.26 162.51 325.33 535.21 790.68 1091.20 1436.76 1827.64 2264.36 

ELEVATION 1057.00 1057.68 1058.37 1059.05 1059.74 1060.42 1061.11 1061.79 1062.47 1063.16 

STORAGE 77.51 87.91 143.89 324.94 537.77 775.44 1037.81 1324.87 1636.66 1973.10 
WTFLW 2747.56 3278.00 3098.99 4410.36 8459.97 14144.32 21348.80 30107.86 40468.44 52483.52 

ELEVATION 1063.84 1064.53 1065.21 1065.89 1066.58 1067.26 1067.95 1068.63 1069.32 1070.00 



. 
347 KK SUB760 * RUNOFF FRCU SUB-BASIN 760 * 

.*.***."****** 

SUBBASIN RUNOFF OATA 

348 BA SUBBASIN CHARACTERISTICS 
TAREA 4.70 SUBBASIN AREA 

349 LU UNIFORM LOSS RATE 
STRTL .w I l l I T I l L  LOSS ...... ...........-.--- 
CNSTL .32 UNIFORM LOSS RATE 
RTIMP .OO PERCENT IMPERVIWS AREA 

350 UD SCS DIMENSIONLESS UNITGRAPH' 
TLAG 4.23 LAG 

UNIT HYDROGRAPH 
129 ENO-OF-PERIOD ORDINATES 

6. 12. 22. 36. 50. 68. 86. 106. 130. 155. 
184. 217. 250. 288. 327. 363. 395. 428. 451. 474. 
493. 505. 518. 523. 525. 526. 524. 522. 515. 502. 
490. 476. 462. 447. 431. 414. 395. 375. 354. 329. 
305. 283. 262. 242. 228. 214. 200. 188. 176. 165. 
155. 146. 138. 131. 123. 116. 109. 102. 96. 90. 
84. 78. 74. 70. 66. 62. 57. 54. 51. 48. 
45. 42. 39. 37. 35. 33. 30. 28. 27. 25. 
24. 22. 21. 20. 19. 17. 16. 15. 14. 14. 
13. 12. 11. 11. 10. 9. 9. 8. 8. 7. 
7. 6. 6. 6. 5. 5. 5. 5. 4. 4. 
4. 4. 3. 3. 3. 3. 3. 2. 2. 2. 
2. 2. 1. 1. 1. 1. 0. 0. 0. 

. * 
351 KK * CP760 * CfflBlNE ALL HYDROGRAPHS ABOVE k ~ 7 6 0  * * 

352 HC HYDROGRAPH CfflBINATION 
ICfflP 2 NUMBER OF HYDROGRAPHS TO CfflBlNE 

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

353 KK * RCH770 RWTE HYDROGRAPH CP760 lHRWGH REACH 770 

*.**.*.**""*** 

HYOROGRAPH RWTING OATA 

355 RL ROOTING LOSSES 
PLOSS .OD INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

354 RS STORAGE RWTING 
NSTPS 5 NUMBER OF SUBREACHES 

ITYP FLW TYPE OF INITIAL CONDITION 
RSVRIC -1.00 INITIAL CONOITION 

X .OO YORKlNG R AN0 D COEFFICIENT 

356 RC NORML DEPTH CHANNEL 
AWL .055 LEFT OVERBANK U-VALUE 

ANCH .OC5 M l N  CHANNEL N-VALUE 



ANR .055 RIGHT OVERBANK N-VALUE 
RLNTH 14600. REACH LENGTH 

SEL .0027 ENERGY SLWE 
ELMAX .O MAX. ELEV. FOR STORAGEIWTFLW CALCULATION 

CROSS-SECTION DATA --- LEFT OVERBANK --- + ------ M A I N  CHANNEL -------  + --- RIGHT OVERBANK --- 
ELEVATION 1070.00 1065.00 1057.00 1057.00 1066.00 1065.00 1065.00 1070.00 

357 RX DISTANCE 1772.00 3567.00 3599.00 3653.00 3681.00 3841.00 5268.00 5297.00 

.** 

COHPUTED STORAGE-WTFLW-ELEVATION DATA 

STORAGE .OO 12.94 27.00 42.17 58.46 75.86 94.38 114.02 134.77 156.64 
WTFLW .OO 50.26 162.51 325.33 535.21 790.68 1091.20 1436.76 1827.64 2264.36 

ELEVATION 1057.00 1057.64 1058.37 1059.05 1059.74 1060.42 1061.11 1061.79 1062.47 1063.16 

STORAGE 179.62 203.72 333.46 753.03 1246.27 1797.05 2405.08 3070.34 3792.84 4572.58 
WTFLW 2747.56 3278.00 3098.99 4410.36 8459.97 14144.32 21348.80 30107.86 40468.44 52483.52 

ELEVATION 1063.84 1064.53 1065.21 1065.89 1066.58 1067.26 1067.95 1068.63 1069.32 1070.00 

.***.*..****I. 

* 
359 KK SUB780 * RUNOFF FRW SUB-BASIN 780 * 

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

SUBBASIN RUNOFF DATA 

360 BA SUBBASIN CHARACTERISTICS 
TAREA 8.20 SUBBASIN AREA 

." UNIFORM LOSS RATE 
STRTL .94 INITIAL LOSS 
CNSTL .54 UNIFORM LOSS RATE 
RTlMP 1.00 PERCENT IMPERVIWS ARFA 

362 UD SCS DIMENSIONLESS UHITGRAPH 
TLAG 3.20 LAG 

UNIT HYDROGRAPH 
98 END-OF-PERIW ORDINATES 

1 79. 236. 309. 
1071. 1131. 1168. 
1064. 1019. 970. 
490. 451. 414. 
219. 201. 183. 
94. 87. 81. 
42. 38. 35. 
18. 17. 15. 
9. 8. 7. 
2. 2. 1. 

*...* ***"*..** . 
363 KK * R C H m  * RWTE HYDROGRAPH SUB780 THRWGH REACH 790 

t " 
****.******** 

HYDROGRAPH RWTlNG DATA 

RWTING LOSSES 
PLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 



364 RS STORAGE RWTING 
NSTPS 4 NUMBER OF SUBREACHES 

ITYP FLW TYPE OF INITIAL CONDITION 
RSVRIC -1.00 INITIAL CONDlllDN 

X .OO UORKlNG R AND D COEFFICIENT 

366 RC NORMAL DEPTH CHANNEL 
AWL .050 LEFT OVERBANK N-VALUE 

ANCH .025 WIN CHANNEL N-VALUE 
ANR .050 RIGHT OVERBANK N-VALUE 

RLNTH 11200. REACH LENGTH 
SEL .0071 ENERGY SLOPE 

E L W  .O UAX. ELEV. FOR STORAGE/WTFLW CALCULATIW 

CROSS-SECTION DATA ' - --  LEFT OVERBANK --- + ------ MAIN CHANNEL -------  + ---  RIGHT OVERBANK --- 
368 RY ELEVATION 20.00 13.00 13.00 10.00 10.00 13.00 13.00 20.00 
367 RX DISTANCE 100.00 101.00 175.00 185.00 215.00 225.00 299.00 3W.00 

CWTED STORAGE-WTFLW-ELEVATIN DATA 

STORAGE .OO 4.30 9.07 14.32 20.04 26.23 38.89 65.70 92.53 119.39 
WTFLW .OO 52.62 170.58 342.96 567.32 843.40 1204.52 1818.35 2615.39 3566.63 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 146.26 173.15 200.06 226.99 253.95 280.92 307.91 334.93 %I.% 389.02 
WTFLW 4656.24 5873.33 7209.60 8658.40 10214.15 11872.11 13628.13 15478.54 17420.08 19449.79 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

*** UARNING *** MODIFIED PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR WTFLWS BETYEEM 343. 10 19450, 
THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS- 
T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH-) 

SUBBASIN RUNOFF DATA 

370 BA SUBBASIN CHARACTERISTICS 
TAREA 10.90 SUBBASIN AREA 

371 LU UNIFORM LOSS RATE 
STRTL .84 INITIAL LOSS 
CNSTL .36 UNIFORM LOSS RATE 
RTlMP 3.00 PERCENT IMPERVIWS AREA 

372 U) SCS DIMENSIONLESS UNITGRAPH 
TLAG 4.88 LAG 

in. 
708. 

1055. 
930. 
582. 
325. 
193. 
110. 
64. 
37. 
21. 
12. 
8. 
4. 
0. 



?% KK DVT8OO * SPLIT HYDROGRAPH SUBBOO 50/50 

DT DIVERSION 
ISTAD DVT805 DIVERSION HYDROGRAPH IDENTIFICATION 

Dl INFLW .OO 100.00 1000.00 10000.00 

DO DIVERTED FLOW .OO 50.00 500.00 5000.00 

*** 

**..********** 
t 

377 KK RCH810 * RWTE HYDROGRAPH DVT8OO THRWGH REACH 810 * 
*.******...*** 

HYDROGRAPH RWTlNG DATA 

379 RL RWTlNG LOSSES 
QLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

UU) RC NORMAL DEPTH CHANNEL 
ANL .070 LEFT OVERBANK U-VALUE 

ANCH .035 MAIN CHANNEL N-VALUE 
ANR .070 RIGHT OVERBANK N-VALUE 

RLNTH 16000. REACH LENGTH 
SEL .0069 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGE/WTFLW CALCULATIW 

CRDSS-SECTION DATA . - - - . -. . - - -  LEFT OVERBANK ---  + - - - - - -  WAIN CHANNEL ------- + --- RIGHT OVERBANK - - -  
U12 RY ELEVATION 20.00 12.00 12.00 10.00 10.00 12.00 12.00 20.00 
38% RX DISTANCE 100.00 101.00 190.00 195.00 205.00 210.00 299.00 300.00 

CCUPUTED STORAGE-WTFLW-ELEVATION DATA 

STMlAGE . 00 2.19 4.88 8.09 18.68 56.97 95.29 133.64 172.01 210.41 
WTFLOU .00 12.62 42.14 87.46 159.16 389.22 750.62 1217.71 1771.60 2421.74 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 248.83 287.28 325.75 364.25 402.77 441.32 479.90 518.50 557.12 595.78 
WTFLOU 3143.79 3938.76 4802.55 5731.70 6723.22 7774.47 8883.12 10047.08 11264.45 12533.48 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

*" WARNING "' MWlflED PULS RWTlNG MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 8883. TO 12533. 

0 THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 



********.***** 
" 

383 KK * SUB810 * RUNOFF FROM SUB-BASIN 8 1 0  * * 
.*.***.*..**** 

SUBBASIN RUNOFF DATA 

384 BA SUBBASIN CHARACTERISTICS 
TAREA 4.00 SUBBASIN ARE4 

385  LU UNIFORM LOSS RATE 
STRTL .W I N I T I A L  LOSS 
CNSTL .42 UNIFORM LOSS RATE 
RTIMP .OO PERCENT IMPERVIOUS AREA'- 

U16W SCS DIMENSIONLESS UNITGRAPH 
TLAG 3.16 LAG 

UNIT HYDROGRAPH 
97 END-OF-PERIOD ORDINATES 

90. 119. 156. 
535. 562. 581. 
519. 4%. 471. 
233. 215. 196. 
103. 94. 86. 
44. 41. 37. 
19. 18. 16. 
8. 8. 7. 
4. 4. 3. 
1. 0. 0. 

.**.."***"".** 

387 KK CP810 * COMBINE HVDROGRAPHS RCH8lO B SUB810 * 

388 HC HYDROGRAPH COMBINATION 
I C W P  2 NUMBER OF HYDROGRAPHS TO COMBINE 

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

389 KK RCH795 ROUTE HYDROGRAPH CP8lO THROUGH REACH 7% * * 

HYDROGRAPH ROUTING DATA 

391 RL ROUTING LOSSES 
QLOSS .OO I N I T I A L  LOSS 
CLOSS -00  ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

3 9 0  RS STORAGE ROUTING 
USTPS 3 NUMBER OF SUBREACHES . 

ITVP FLOU TYPE OF INITIAL CONDITION 
RSVRlC -1.00 I N I T I A L  CONDITION 

X .OO UORKING R AND D COEFFICIENT 

392  RC NORFAL DEPTH CHANNEL 
A U I ~  .050 LEFT OVERBANK N-VALUE . - - - - - - - - 

ANCH .025 HAIN CHANNEL N-VALUE 
ANR .050 RIGHT OVERBANK N-VALUE 



RLNTH 8600. REACH LENGTH 
SEL .0056 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGEIWTFLW CALCULATION 

CROSS-SECTION DATA --- LEFT OVERBANK --- + ------  MAIN CHANNEL -------  + --- RIGHT WERBANK --- 
ELEVATION 20.00 13.00 13.00 10.00 10.00 13.00 13.00 20.00 
DISTANCE 100.00 101.00 175.00 185.00 215.00 225.00 XJ9.00 300.00 

**. 

COMPUTED STORAGE-WTFLW-ELEVATION DATA 

STORAGE .OO 3.30 6.96 10.99 15.39 20.14 29.86 50.45 71.05 91.67 
WTFLW .OO 46.74 151.49 304.58 503.84 749.03 1069.74 1614.89 2322.75 3167.54 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 112.30 132.95 153.62 174.30 195.00 215.71 236.43 257.18 277.94 298.71 
WTFLOV 4135.23 5216.14 6402.89 7689.57 9071.25 10543.69 12103.22 13746.59 15470.88 1R73.47 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

**'UARNlNG *** MODIFIED PULS RWTING MAY BE NUMERICALLY UNSTABLE FOR WTFLWS BETUEEN 504. TO 17273. 
THE RWTED HYDROGRAPH SHWLO BE EXAMINED FOR OSCILLATIONS OR WTFLWS GREATER THAN PEAK INFLOWS. 
T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STCRAGE (USE A LONGER REACH.) 

**. ,** t*. *** *** *** *** *** *** tt* *** **. a** *.* *** *** *** *** *** *** **.at. .** *** ... *** t*. *I* *** *** *** **. *** 

************** 
* t 

3% KK * SUB790 * RUNOFF FRW SUB-BASIN 790 * * 
*************. 

SUBBASIN RUNOFF DATA 

Y SUBBASIN CHARACTERISTICS 
TAREA 4.60 SUBBASIN AREA 

397 LU UNIFORM LOSS RATE 
STRTL 1.02 INITIAL LOSS .~~~~~~ - .--~ 
CNSTL .29 UNIFORM LOSS RATE 
RTlMP .OO PERCENT IMPERVIWS AREA 

398 LO SCS DIMENSIONLESS UNITGRAPH 
TLAG 2.63 LAG 

UNIT 
81 END-OF. 

163. 
813. 
522. 
185. 
67. 
25. 
9. 
3. 

HYDROGRAPH 
-PERIOD OROINATES 

223. 293. 
818. 815. 
462. 411. 
167. 152. 
61. 55. 

****..****..*. . 
3W KK C P m  COHBlNE HYDROGRAPHS RCH790, RCH795 8 SUB790 * t 

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

HYOROCRAPH COMBINATION 
ICOMP 3 NUMBER OF HYDROGRAPHS TO COMBINE 



.*. *** *** *.* .*. ... ..* *.. **t .** **. *** .** t.. **. t.. .*. *** *** *.* *** *** .** ..t t.. nn. ... **r ** *** * N  *.. *.. 

***********.** . t 

401 KK CPTlD l CWBlNE ALL HVDROGRAPHS ABOVE CP770 * * 
*.*...**.....* 

I 402 HC HYDROGRAPH CCUBINATION 
ICCUP 2 NUMBER OF HVDROGRAPHS TO WBlNE 

I .at... t". I.* "I* *** **. *.. *.. t.. ..* I** *t* *** *.I **. ... *." **" .** ..t *.. ... *** I** .H ..* *.. ".* *** t N  ...... 
****..**...** * . t 

403 KK RCH82O * ROUTE HYDROGRAPH CP770 THROUGH REACH 820 * 
.*****.******. 

I HYDROGRAPH RWTING DATA 

405 RL ROUTING LOSSES 
PLOSS .OO INlTlAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

404 RS STORAGE ROUTING 
RSTPS 2 UMBER OF SUBREACHES 

ITYP FLW TYPE OF INITIAL CONDITION 
RSVRIC -1.00 INITIAL CONDITION 

X .OO VORKING R AND D COEFFICIENT 

406 RC NORML DEPTH CHANNEL 
ANL .055 LEFT OMRBANK N-VALUE- 

ANCH .045 M I N  CHANNEL U-VALUE 
ANR .055 RlGHT OVERBANK U-VALUE 

RLNTH 5500. REACH LENGTH 
SEL .0071 ENERGY SLOPE 

ELWAX .O WAX. ELEV. FOR STORAGE/OUTFLW CALCULATION 

CROSS-SECTION DATA ---  LEFT OVERBANK - - -  + - - - - - -  MIW CHANNEL -------  + --*  RIGHT OVERBANK --- 
408 RY ELEVATION 1000.00 994.00 987.00 988.00 994.00 993.00 993.00 1000.00 
407 RX DISTANCE 2069.00 2933.00 3070.00 3135.00 3163.00 3226.00 3836.00 4251.00 

CCUWTED STORAGE-OUTFLW-ELEVATION DATA 

STORAGE .00 2.50 9.48 18.27 28.50 40.16 53.25 67.78 83.n 113.43 
OUTFLOU .OO 25.87 174.58 470.37 898.95 1463.41 2169.21 3022.85 4031.26 5044.41 

ELEVATION 987.00 987.68 988.37 989.05 989.74 990.42 991.11 991.79 992.47 993.16 

STORAGE 190.07 276.39 374.6C 484.93 607.25 741.60 887.98 1046.40 1216.85 1399.34 
OUTFLW 6751.25 9734.38 14144.21 19824.74 26745.48 34932.24 44429.96 55291.27 67572.17 81330.04 

ELEVATION 993.84 994.53 995.21 995.89 996.58 997.26 997.95 998.63 999.32 1000.00 

**' UARNING "* HODlFlED PULS ROUTING M Y  BE NUMERICALLY UNSTABLE FOR OUTFLWS BETUEEN 67572. TO 81330. 
THE ROUTED HYDROGRAPH SHOULD BE EXAHINEO FOR OSCILLATIONS OR OUTFLWS GREATER THAW PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*******.****.. 
t " 

409 KK SUB830 * RUNOFF FRW SUB-BASIN 830 " . 



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

SUBBASIN RUNOFF DATA 

410 01. SUEBASIN CHARACTERISTICS 

@LU 

TAREA 5.50 SUBBASIN AREA 

UNIFORM LOSS RATE 
STllTL -50 INITIAL LOSS .. . . . -. - - 
CNSTL .08 UNIFORM LOSS RATE 
RTlMP 9.00 PERCENT IMPERVIOUS AREA 

412 LO SCS DIMENSIONLESS UNITGRAPH 
TLAG .21 LAG 

UNIT HYDROGRAPH 
8 ENO-OF-PERIOD ORDINATES 

5487. 8861. 4181. 1695. 664. 262. 105. 42. 

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

413 KK ' RCH840 ' ROUTE HYDROGRAPH SUB830 THROUGH REACH 840 * 
** **."**...*** 

HYDROGRAPH RWTlNG DATA 

415 RL ROUTING LOSSES 
OLOSS .OO INITIAL LOSS 
CLOSS .OO AOOlTlONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

- . - . .. 
NSTPS 14 NUMBER OF SUBREACHES 

ITYP FLOW TYPE OF INITIAL CONOlJlON 
RSVRIC -1.00 INITIAL C O N D ~ T I ~ U  

X .OO UORKlNG R ANE 

416 RC NORMAL DEPTH CHANNEL 
ANL .070 LEFT OVERBANK N-VALUE 

ANCH .035 MAIN CHANNEL N-VALUE 
ANR .070 RIGHT OVERBANK N-VALUE 

RLNTH 42500. REACH LENGTH 
SEL .0069 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGE/WTFLW CALCULATION 

CROSS-SECTION DATA - - -  LEFT OVERBANK --- + - - - - - -  MAIN CHANNEL ------- + --- RIGHT WERBANK ---  
418 RY ELEVATION 20.00 12.00 12.00 10.00 10.00 12.00 12.00 20.00 
417 RX DISTANCE 100.00 101.00 190.00 195.00 205.00 210.00 29.00 300.00 

CCNPUTED STORAGE-WTFLW-ELEVATION DATA 

STORAGE .OO 5.81 12.97 21.49 49.61 151.33 253.12 354.97 456.90 558.89 
WTFLOV .OO 12.62 42.14 87.46 159.16 389.22 750.62 1217.71 1777.60 2421.74 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 660.95 763.08 865.27 967.54 1069.87 1172.26 1274.73 1377.26 1479.86 1582.53 
OUTFLOW 3143.79 3938.76 4802.55 5731.70 6723.22 7774.47 8883.12 10047.08 11264.45 12533.48 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

*** UODIFIED WLS ROUTING MAY BE NUMERICALLY UNSTABLE FOR WTFLGUS BETUEEN 7774. TO 12533. 
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLWS. 
THIS CAN BE CORRECTED BY OECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*** **. *** ..* *** "** **I *** I** *** .** "t* *** *** ft. *** *** **. *.. .** **. *** t*. *** *** *** *** "t* *** t*. *"" *.* *** 



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

419 KK * SUB840 RUNOFF FROM SUB-BASIN 840 * * 
****"*****..** 

SUBBASIN RUNOFF DATA 

420 BA SUBBASIN CHARACTERISTICS 
TAREA 17.00 SUBBASIN AREA 

421 LU UNIFORM LOSS RATE 
STRTL .97 INITIAL LOSS 
CNSTL .UI UNIFORM LOSS RATE 
RTIMP .OO PERCENT-IMPERVIWS AREA 

422 UO SCS DIMENSIONLESS UNITGRAPH 
TLAG 6.44 LAG 

UNIT 
1% END-OF 

62. 
365. 
909. 

1242. 
1209. 
975. 
629. 
405. 
274. 
178. 
119. 
78. 
51. 
34. 
22. 
15. 
11. 
7. 
3. 
0. 

HYDROGRAPH 
-PERIOD ORDINATES 

85. 107. 
408. 459. 
960. 1012. 

1249. 1252. 
1189. 1170. 
943. 911. 
596. 569. 
389. 373. 
262. 252. 
172. 165. 
114. 109. 
74. 71. 
49. 47. 
33. 31. 
22. 21. 
14. 14. 
10. 10. 
6. 6. 
3. 3. 

**.***...***** . * 
423 KK * CP82O * CWBlNE HYOROGRAPHS RCH840 B SUB840 . 
424 HC HYOROGRAPH COMBINATION 

ICDMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

..*"*****.**** 
" * 

425 KK CP820 COMBINE ALL HYDROGRAPHS ABOVE CP820 

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

426 HC HYDROGRAPH COMBINATION 
ICWP 2 NUMBER OF HYDROGRAPHS TO CWBINE 



* RCU" * ROUTE HYDROGRAPH CP820 THROUGH REACH 850 * 
************** 

HYDROGRAPH ROUTING DATA 

429 RL RWTING LOSSES 
QLOSS .OO INITIAL LOSS 
CLOSS .00 ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .oo INVERT ELEVATION 

428 RS STORAGE ROUTING 
NSTPS 3 NURSER OF SUBREACHES 

ITYP FLOU TYPE OF INITIAL CONDITION 
RSVRIC -1.00 INITIAL CONDITION 

X .OO UORKING R AN0 0 COEFFICIENT 

430 RC NORMAL DEPTH CHANNEL 
ANL .055 LEFT OVERBANK N-VALUE 

ANCH .045 MAIN CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK N-VALUE 

RLNTH 7600. REACH LENGTH 
SEL ,0071 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGE/WTFLOU CALCULATION 

CROSS-SECTION DATA --- LEFT OVERBANK ---  + ------  M A I N  CHANNEL -------  + --- RIGHT OVERBANK - - -  
432 RY ELEVATION 1000.00 994.00 987.00 988.00 994.00 993.00 993.00 1000.00 
431 RX DISTANCE 2069.00 2933.00 3070.00 3135.00 3163.00 3226.00 3834.00 4251.00 

CCFlPUTED STORAGE-WTFLMI-ELEVATION DATA 

STORAGE . 00 3.45 13.10 25.25 39.38 55.49 73.58 93.65 115.70 156.74 
WTFLOU .OO 25.87 174.58 470.37 898.95 1463.41 2169.21 3022.85 4031.26 5044.41 @ ELEVATION 987.00 987.68 988.37 989.05 989.74 990.42 991.11 991.79 992.47 9 3 - 1 6  

STORAGE 262.65 381.91 517.68 670.08 -839.10 1024.75 1227.03 1445.94 1681.47 1933.63 
WTFLOU 6751.25 9734.38 14144.21 19824.74 26745.48 34932.24 44429.96 55291.27 67572.17 81330.04 

ELEVATION 993.84 994.53 995.21 995.89 996.58 997.26 997.95 998.63 999.32 1000.00 

*** UARNING "* MWlFlED PULS RWTlNG MAY BE NUMERICALLY UNSTABLE FOR WTFLOUS BETWEEN 44430. TO 81330. 
THE RWTED HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

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

433 KK SUB860 * RUNOFF FROM SUB-BASIN 860 . t 

SUBBASIN RUNOFF DATA 

434 BA SUBBASIN CHARACTERISTICS 
TAREA 4.80 SUBBASIN AREA 

435 LU UNIFORM LOSS RATE 
STRTL 1.02 INITIAL LOSS 
CNSTL .29 UNIFORM LOSS RATE 
RTIW .OO PERCENT IMPERVlWS AREA 

ew SCS DIMENSIONLESS UNITGRAPH 
TLAG 5.42 LAG 

UNIT HYDROGRAPH 
165 END-OF-PERIM) ORDINATES 



.H .". *"I *** **. *.* *** .** "I* **. **. .** *.* ..* *.* *** *." ..* **. **. ." *** **. .H .*I *". *** ..***I *H *.. .** *** 

437 KK * SUB870 RUNOFF FROM SUB-BASIN 8 7 0  . * 
*********".*** 

SUBBASIN RUNOFF DATA 

438  BA SUBBASIN CHARACTERISTICS 
TAREA 6.80 SUBBASIN AREA 

439  LU UNIFORM LOSS RATE 
STRTL .W I N I T I A L  LOSS 
CNSTL .29 UNIFORM LOSS RATE 
RTlMP 1 .OO PERCENT IMPERVIWS AREA 

440 U) SCS DIMENSIONLESS UNITGRAPH 
TLAG 4.36 LAG 

UNIT HVOROGRAPH 
133  END-OF-PERIOO ORDINATES 

67. 91. 116. 

** **.*...*..*. . 
441 KK * CP850 * COMBINE ALL HVDROGRAPHS ABOVE CP850 * * 

****.***.**"** 

442 HC HYDROGRAPH COMBlNATlON 
l COMP 3 NUMBER OF HYOROGRAPHS TO COMBINE 



ROUTE HYDROGRAPH CP850 THROUGH REACH 880 * 
.**I.********* 

HYDROGRAPH ROUTING DATA 

445 RL ROUTING LOSSES 
PLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE - 

ELVINV .OO INVERT ELEVATION 

444 RS STORAGE RW 
NSTPS - . . - . . - - . . - . 

ITYP FLOW TYPE OF I 
RSVRIC -1.00 INITIAL C 

X .OO MRKING R 

2 NUMRER OF SUBREACHES 
NITIAL CONDITION 
ONDITION 
AND D COEFFICIENT 

446 RC NORMAL DEPTH CHANNEL 
ANL .055 LEFT OVERBANK N-VALUE 

ANCH .045 MAIN CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK N-VALUE 

RLNTH 7000. REACH LENGTH 
SEL .0071 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGElWTFLW CALCULATION 

CROSS-SECTION DATA - - -  LEFT OVERBANK --- + - - - - - -  M A l N  CHANNEL -------  + --- RIGHT WERBANK --- 
448 RY ELEVATION 1000.00 994.00 987.00 988.00 994.00 993.00 993.00 1000.00 
447 RX DISTANCE 2069.00 2933.00 3070.00 3135.00 3163.00 3226.00 3834.00 4251.00 

t*. 

CDHPUTED STORAGE-OUTFLW-ELEVATION DATA 

STORAGE .OO 3.18 12.07 23.26 36.27 51.11 67.78 86.26 106.57 144.37 
OUTFLOW .OO 25.87 174.58 470.37 898.95 1463.41 2169.21 3022.85 4031.26 5044.41 

ELEVATION 987.00 987.68 988.37 989.05 989.74 W0.42 991.11 W1.79 992.47 993.16 

************** . * 
449 KK DVT805 * RETRIEVE PREVIOUSLY SPLIT HYDROGRAPH 

t t 

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

450 DR RETRIEVE DIVERSION HYDROGRAPH 
ISTAD DVT805 DIVERSION HYDROGRAPH IDENTIFICATION 

*** 

..************ . * 
451 KK * DVT890 * SPLIT RETRIEVED HYDROGRAPH 50150 . * 

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

DIVERSION 
ISTAD DVT940 DIVERSION HYDROGRAPH IDENTIFICATION 

Dl INFLOW .OO 100.00 1000.00 10000.00 



00 DIVERTED FLW .OO 50.00 500.00 5000.00 

*** 

... t*. t.. *.* .** *** *** .** t.. .*. **t t.. .*. "** *** **. t.. ... ... ... .** *.* *.. *.* ... ..* t.. ..t .** ."* ... t.. 0 
a************* 
* 

455 KK RCH9OO RWTE HYOROGRAPH OVT890 THROUGH REACH 900 * . 
a*.**..*** I"** 

HYDROGRAPH ROUTING OATA 

657 RL RUITINE LOSSES 

456 RS STORAGE ROUTING 
NSTPS 11 NUMBER OF SUBREACHES 

ITYP FLW TYPE OF INITIAL CONDITION 
RSVRlC -1.00 INITIAL CONDITION 

X .OO LURKING R AN0 D COEFFICIENT 

458 RC NORMAL DEPTH CHANNEL 
AN1 .070 LEFT OVERBANK N-VALUE 

ANCH .035 UAIN CHANNEL N-VALUE 
ANR .070 RIGHT OVERBANK N-VALUE 

RLNTH 33200. REACH LENGTH 
SEL .0069 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGE/WTFLW CALCULATION 

CROSS-SECTION DATA --- LEFT OVERBANK --- + ------ MAIN CHANNEL -------  + --- RIGHT OVERBANK --- 
460 RY ELEVATION 20.00 12.00 12.00 10.00 10.00 12.00 .12.00 20.00 
459 RX DISTANCE 100.00 101.00 190.00 195.00 205.00 210.00 299.00 300.00 

CWWTED STORAGE-WTFLOU-ELEVATION OATA 

STORAGE .OO 4.54 10.13 16.78 38.75 118.21 197.73 2R.30 356.92 436.59 
WTFLW .OO 12.62 42.14 87.46 159.16 389.22 750.62 1217.71 1777.60 2421.74 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 516.32 596.10 675.93 755.82 835.75 915.74 995.79 1075.88 1156.03 1236.23 
WTFLW 3143.79 3938.76 4802.55 5731.70 6723.22 7774.47 8885.12 10047.MI 11264.45 12533.48 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

*** WARNING **' MODIFIED PULS ROUTING MAY BE NUnERlCALLI MSTABLE FOR WTFLDW BETYEEN 7774. TO 12533. 
THE RWTED HYOROORAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS. 
THIS  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LOWGER REACH.) 

************** 
" " 

461 KK * SUB900 * RUNOFF FRW SUB-BASIN 900 . . 
SUBBASIN RUNOFF OATA 

462 BA SUBBASIN CHARACTERISTICS 
TAREA 4.20 SUBBASIN AREA 

463 LU UNIFORM LOSS RATE 
STRTL 1.01 INITIAL LOSS 
CNSTL .25 UNIFORM LOSS RATE 
RTIHP .OO PERCENT IMPERVIWS AREA 



464W SCS DIMENSIONLESS UNITGRAPH 
TLAG 6.59 LAG 

.** 

UNIT HYDROGRAPH 
200 END-OF-PERIOD ORDINATES 

' l b ~  20. 25. 

. * 
465 KK CP880 ' COMBINE HYDROGRAPHS RCH9OO & SUB900 * * 

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

HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

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

467 KK • SUB910 * RUNOFF FROM SUB-BASIN 910 * * 
*******.****** 

SUBBASIN RUNOFF DATA 

468 BA SUBBASIN CHARACTERISTICS 
TAREA 7.50 SUBBASIN AREA 

469 LU UNIFORM LOSS RATE 
STRTL .91 INITIAL LOSS 
CNSTL .27 UNIFORM LOSS RATE 
RTIMP 1.00 PERCENT IMPERVIWS AREA 

410 UI SCS DIMENSIONLESS UNITGRAPH 
TLAG 4.67 LAG 

UNIT HYDROGRAPH 
142 END-OF-PERIOD ORDINATES 

8. 16. 26. 44. 63. 83. 107. 131. 159. 191. 

223. 262. 304. 347. 396. 447. 497. 541. 584. 626. 

655. @ 756. 
685. 712. 728. 744. 755. 758. 761. 761. 758. 
744. 728. 712. 694. 676. 657. 636. 614. 593. 

566. 539. 511. 479. 447. 417. 390. 364. 341. 322. 
304. 287. 271. 255. 241. 227. 214. 204. 194. 185. 
175. 165. 156. 148. 140. 132. 124. 116. 109. 104. 

93. 88. 82. 78. 74. m. 66. 62. 58. 98. 



.*****"******* 
* 

471 KK * CPBBO COnBlNE ALL HYDROGRAPHS ABOVE CPBBO 

************** 
472 HC HYDROGRAPH COnBI NATION 

ICWP 3 NUMBER OF HYDROGRAPHS TO CCUBINE 

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

473 KK * RCH920 * RWTE HYDROGRAPH CPBBO THRWGH REACH 920 

****.*******a* 

HYDROGRAPH RWTING DATA 

475 RL RWTING LOSSES 
QLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

474 RS STORAGE RWTlNG 
NSTPS 2 NUMBER OF SUBREACHES 

ITYP FLW TYPE OF INITIAL CONDITION 
RSVRIC -1.00 INITIAL CONDITION 

X .OO WRKlNG R AND D COEFFICIENT 

476 RC NORMAL DEPTH CHANNEL 
AWL .055 LEFT OVERBANK N-VALUE 

ANCH .045 MAIN CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK N-VALUE 

RLNTH 7300. REACH LENGTH 
SEL .0071 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGE/WTFLW CALCULATION 

CROSS-SECTlOU DATA -. . - - - - - - . . - . . - . . . . . --- LEFT OVERBANK --- + ------ MAIN CHANNEL -------  + - - -  RIGHT OVERBANK - - -  
478 RY ELEVATION 1000.00 994.00 987.00 988.00 994.00 993.00 993.00 1000.00 
477 RX DISTANCE 2069.00 2933.00 3070.00 3135.00 3163.00 3226.00 3834.00 4251.00 

COnPUTED STORAGE-WTFLW-ELEVATION DATA 

STORAGE .OO 3.32 12.58 24.26 37.83 53.30 70.68 89.W 111.14 150.56 
WTFLW .OO 25.87 174.58 470.37 898.95 1463.41 2169.21 3022.85 4031.26 5044.41 

ELEVATION 987.00 987.68 988.37 989.05 989.74 990.42 991.11 991.79 992.47 993.16 

STORAGE 252.28 366.84 497.25 643.63 805.98 984.30 1178.60 1388.86 1615.09 1857.30 
WTFLW 6751.25 9734.38 14144.21 19824.74 26745.48 34932.24 44429.96 55291.27 67572.17 81330.04 

ELEVATION 993.84 994.55 995.21 995.89 996.58 997.26 997.95 998.63 999.32 1000.00 



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

479  KK * SUB920 * RUNOFF FROM SUB-BASIN 9 2 0  * 1 

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

0 SUBBASIN RUNOFF DATA 

480 BA SUBBASIN CHARACTERISTICS 
TAREA 3.90 SUBBASIN AREA 

481 LU UNIFORM LOSS RATE 
STRTL 1.01 I N I T I A L  LOSS 
CNSTL .25 UNIFORM LOSS RATE 
RTlMP .OO PERCENT IHPERVIWS AREA 

482 U) SCS DIMENSIONLESS UNITGRAPH 
TLAG 2.43 LAG 

396. 
n o .  
267. 

92. 
31. 
ll. 
4. 

..* ..* **. ..* *** *** *.. *** *** t*. *** *** *** tt* *** *.* *** t*. **. *** .** *** .,* *** **. *** *** **. *** *.* *** ... *.* 
COMBINE HYDROCRAPHS RCH920 & SUB920 

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

484 HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

tt. 

..**********.* 
t * 

485 KK RCH930 * RWTE HYDROCRAPH CP920 THRWGH REACH 9 3 0  * * 
*.************ 

HYDROGRAPH RWTlNG DATA 

487 RL RWTING LOSSES 
PLOSS .OO I N I T I A L  LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

486 RS STORAGE RWTlNG 
NSTPS 3 NUMBER OF SUBREACHES 

ITYP FLOW TYPE OF I N I T I A L  CONDITION 
RSVRIC -1.00 I N I T I A L  CONDITION 
. X .OO WRKING R AND D COEFFICIENT . Rc 

NORMAL DEPTH CHANNEL 
AHL .055 LEFT OVERBANK N-VALUE 

ANCH .045 MAIN CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK N-VALUE 

RLNTH 7800. REACH LENGTH 
SEL .0071 ENERGY SLOPE 

E L M  .O MAX. ELEV. FOR STORAGE/WTFLOU CALCULATIW 



CROSS-SECTION DATA --- LEFT OVERBANK ---  + ------  MAIN CHANNEL ------- + --- RIGHT OVERBANK --- 
490 RY ELEVATION 1000.00 994.00 987.00 988.00 994.00 993.00 993.00 1000.00 
489 RX DISTANCE 2069.00 2933.00 3070.00 3135.00 3163.00 3226.00 3854.00 4251.00 

COMPUTED STORAGE-OUTFLOU-ELEVATIW DATA 

STORAGE . 00 3.54 13.45 25.92 40.42 56.95 75.52 W.12 118.75 160.87 
WTFLW .OO 25.87 174.58 470.37 898.95 1463.41 2169.21 3022.85 4031.26 5044.41 

ELEVATION 987.00 987.68 988.37 989.05 989.74 990.42 991.11 991.79 992.47 993.16 

STORAGE 269.56 391.96 531.31 687.71 861.19 1051.72 1259.52 1483.99 1725.72 1984.51 
OUTFLOV 6751.25 9734.38 14144.21 19824.74 26745.48 .34932.24 41429.96 55291.27- 67572.17 81330.04 

ELEVATION 993.84 994.53 995.21 995.89 996.58 997.26 997.93 998.63 999.32 1000.00 

*'* WRNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR WTFLCUS BETUEEN 55291. TO 81330. 
THE ROUTED HYOROGRAPH SHOULD BE EXUIINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLCUS. 
THIS CAN BE CORRECTED BY OECREASIND THE TIME INTERVAL OR INCREASING STORAGE (USE A LOllGER REACH.) 

*** *** .** .*. *** *** *a* *.. *** *** *** *t. .** .** *** "I. *** **. **. t.. .*. ... .H *** *** a*. .a**** *** *** *.* *H *H 

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

491 KK SUB935 * RUNOFF FRW SUB-BASIN 935 * * 
**.....******* 

WBBASlN RUNOFF DATA 

SUBBASIN CHARACTERISTICS 
TAREA 8.20 SUBBASIN AREA 

493 LU UNIFORM LOSS RATE 
STRTL 1.00 INITIAL LOSS 
CNSTL .29 UNIFORM LOSS RATE 
RTIMP .OO PERCENT IMPERVIOUS AREA 

494 U, SCS DIMENSIONLESS UNITGRAPH 
TLAG 7.91 LAG 

UNIT 
239 END-OF 

16. 
102. 
253. 
423. 
492. 
477. 
404. 
299. 
203. 
144. 
105. 

HYOROGRAPH 
-PERIOD ORDINATES 

24. 31. 
114. 127. 
273. 292. 
434. 445. 
494. 495. 



.*.******..*** 
* " 

4% KK * DVT940 RETRIEVE PREVIWSLY SPLIT HYDROGRAPH 
1) * 
*.******.***** 

@OR RETRIEVE OlVERSIOW HYDROGRAPH 
I S T M  DVT940 DIVERSION HYDROGRAPH IDENTIFICATION 

... *** t*. *** *** *** *** *.* *** *** *** *** .** t*. ..* *** *.. *** *** .*. *** *** ... *** *.* ... t.. .** ....*. *** *.. *** 

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

497 KK RCH950 * RWTE HYDROGRAPH DVT940 THRWGH REACH 950 * * 
************** 

HYDROGRAPH RWTlNG DATA 

499 RL RWTING LOSSES 
PLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

500 RC NORMAL DEPTH CHANNEL - - 

ANL .070 LEFT OVERBANK N-VALUE 
ANCH .035 M A I N  CHANNEL N-VALUE 

ANR .070 RIGHT OVERBANK N-VALUE 
RLNTH 31000. REACH LENGTH 

ENERGY SLOPE 
WILCULATIOU 

CROSS-SECTION DATA . .- --- LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK --- 
502 RY ELEVATION 20.00 12.00 12.00 10.00 10.00 12.00 12.00 20.00 
501 RX DISTANCE 100.00 101.00 190.00 195.00 205.00 210.00 299.00 300.00 

COMPUTED STORAGE-WTFLW-ELEVATION DATA 

STORAGE . 00 4.24 9.46 15.67 36.18 110.38 184.63 258.92 333.27 407.66 
WTFLW .OO 14.17 47.32 98.21 178.72 437.05 842.86 1367.35 1996.04 2719.33 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 482.11 556.60 631.14 705.73 780.37 855.06 929.80 1004.59 1079.43 1154.32 
WTFLOU 3530.11 4422.77 5392.71 6436.04 7549.39 8729.83 9974.n llZ81.71 12648.67 14073.65 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

*** UARNING *** MM)IFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR WTFLWS BETUEEN 6436. TO 14074. 
THE RWTEO HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAW PEAK INFLWS. 
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

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

0 KK i SUB950 : RUNOFF FROM SUB-BASIN 950 
t 

SUBBASIN RUNOFF DATA 



504  BA SUBBASIN CHARACTERISTICS 
TAREA 6.50 SUBBASIN AREA 

505 LU UNIFORM LOSS RATE 
STRTL .93 I N I T I A L  LOSS 
CNSTL .25 UNIFORM LOSS RATE 
RTIMP 2.00 PERCENT IWPERVIWS AREA 

506  UD SCS DIMENSIONLESS UNITGRAPH 
TLAG 6.43 LAO 

UNIT HYDROGRAPH 

..**********"* 

5 0 7  KK * CP950 * CDnBlNE HYDROGRAPHS RCH950 B SUB950 
1 * 

5 0 8  HC HYDROGRAPH CDnBlNATlON 
l CDnP 2 NUMBER OF HYDROGRAPHS TO CDnBlNE 

.***"********. 
* 

509  KK RCH960 * ROUTE HYDROGRAPH CP950 THROUGH REACH 964 * * 
..****"****... 

HYOROGRAPH ROUTING DATA 

511 RL RWTlNG LOSSES 
01 OZC 0 I N I T I A L  LOSS ----- . - - . . . . . . . . - - - - - 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVlNV .OO INVERT ELEVATION 

510  RS STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITVP F L W  TYPE OF I N I T I A L  CONDITION 
RSVRIC -1.00 I N I T I A L  CONDITION 

X .OO LURKING R AND D COEFFICIENT 

512  RC NORMAL DEPTH CHANNEL 
AWL .om LEFT OVERBANK N-VALUE 

ANCH .035 W I N  CHANNEL N-VALUE 



ANR .070 RIGHT OVERBANK N-VALUE 
RLNTH 3000. REACH LENGTH 

SEL .0034 ENERGY SLOPE 
ELMAX .O MAX. ELEV. FOR STORAGEIWTFLW CALCULATION 

CROSS-SECTION DATA --- LEFT OVERBANK --- + ------ HAIN CHANNEL -------  + --- RIGHT OVERBANK --- 
ELEVATION 20.00 13.00 13.00 10.00 10.00 13.00 13.00 20.00 

513 RX DISTANCE 100.00 101.00 175.00 185.00 215.00 225.00 299.00 300.00 

COMPUTED STORAGE-WTFLW-ELEVATlON DATA 

STORAGE .00 1.15 2.43 3.83 5.37 7.03 10.42 17.6~1 24.79 31.98 
WTFLOU .OO 26.01 84.31 169.52 280.42 416.89 595.36 898.80 1292.76 1762.95 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 39.18 46.38 53.59 60.80 68.02 75.25 82.48 89.71 96.95 104.20 
WTFLOU 2301.53 2903.13 3563.64 4279.76 5048.76 5868.27 6736.25 7650.90 8610.58 9613.84 

ELEVATlON 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

..* **. *** t.. *** t*. *** *.. .**.*a *** *.* **. *** *** *.* *** .** **. tt* *** ... **I *.. *.. *** *...** **...* *.* .*. *** 

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

515 KK " SUB960 * RUNOFF FROn SUB-BASIN 960 . * 
..******.***** 

SUBBASIN RUNOFF DATA 

516 BA SUBBASlN CHARACTERlSTICS 
TAREA 16.30 SUBBASIN AREA 

eLu UNIFORM LOSS RATE 
STRTL .93 INITIAL LOSS 
CNSTL .37 UNIFORM LOSS RATE 
RTlMP 2.00 PERCENT IMPERVIWS AREA 

518 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG 6.35 LAG 

*** 

UNIT HYDROGRAPH 
192 END-OF-PERIOD ORDINATES 

62. 84. 106. 
363. 408. 459. 
901. 952. 1003. 

1212. 1216. 1219. 
1163. 1144. 1123. 
924. 892. 861. 
583. 555. 532. 
378. 362. 346. 
253. 243. 234. 
165. 159. 152. 
109. 104. 99. 
70. 67. 64. 
46. 45. 43. 
31. 29. 28. 
20. 19. 18. 
13. 13. 12. 
9. 9. 9. 
6. 5. 5. 
3. 2. 2. 

*. *** t*. *t* ,.* *** *** ttt **t .*t *** *** *** *** *** *** **. *** *** **t tt* tt* *** *** *.* *I* *tt .*t t** .** *t* *** 

*"..********** 
t * 

519 KK CP960 * COMBINE HYOROGRAPHS RCH960 & SUB960 



520 HC HYOROGRAPH CWBINATION 
ICWP 2 NUMBER OF HYOROGRAPHS TO CWBINE ... 

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

521 KK RCH970 ' ROUTE HYOROGRAPH CP960 THROUGH REACH 970 . . . . - " 1 

HYOROGRAPH RWTING OATA 

523 RL ROUTING LOSSES 
PLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

522 RS STORAGE RWTING 
NSTPS 4 NUMBER OF SUBREACHES 

ITYP FLOU TYPE OF INITIAL CDNOITION 
RSVRIC -1.00 INITIAL CONDITION 

X .OO WORKING R AND D COEFFICIENI 

524 RC NORMAL DEPTH CHANNEL 
ANL .070 LEFT OVERBANK N-VALUE 

ANCH .035 WAIN CHANNEL N-VALUE 
ANR .070 RIGHT OVERBANK N-VALUE 

RLNTH 11200. REACH LENGTH 
SEL .0062 ENERGY SLOPE 

ELMAX .O W. ELEV. FOR STORAGE/WTFLOU CALCULATION 

CROSS-SECTION OATA --- LEFT OVERBANK --- + ------ WIN CHANNEL -------  + - - -  RIGHT OVERBANK --- 
526 RY ELEVATION 20.00 13.00 13.00 1o.m 10.00 13.00 13.00 20.00 
525 RX DISTANCE 100.00 101.00 175.00 185.00 215.00 225.00 299.00 300.00 

CWPUTEO STORAGE-WTFLOU-ELEVATION DATA 

STORAGE . 00 4.30 9.07 14.32 20.04 26.23 38.89 65.70 92.53 119.39 
OUTFLOU .OO 35.13 113.86 228.92 378.68 562.96 803.99 1213.72 1745.72 23M.65 

ELEVATION 10.00 10.53 11.05 11.58 12.11 12.63 13.16 13.68 14.21 14.74 

STORAGE 146.26 173.15 200.06 226.99 253.95 280.92 307.91 334.93 361.96 389.02 
WTFLOU 3107.95 3920.33 4812.27 5779.31 6817.75 7924.40 9096.51 10331.63 11627.57 12982.35 

ELEVATION 15.26 15.79 16.32 16.84 17.37 17.89 18.42 18.95 19.47 20.00 

**' YARNING "* WWlFIED PULS ROUTING WY BE NUMERICALLY UNSTABLE FOR OUTFLOW BETWEEN 5779. TO 12982. 
THE RWTED HYOROGRAPH SHWLO BE EXAMINED F(HI OSCILLATIONS OR OUTFLOW GREATER THAN PEAK INFLM. 
T H I S  CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.) 

*******.****** . . 
527 KK * SUE970 * RUNOFF FRW SUB-BASIN 970 " * .. *******...*. 

SUBBASIN RUNOFF DATA 

528 BA SUBBASIN CHARACTERISTICS 
TAREA 5.20 SUBBASIN AREA 

529 LU UNIFORM LOSS RATE 



STRTL .90 I N I T I A L  LOSS 
CNSTL .26 UNIFORM LOSS RATE 
RTlMP 3.00 PERCENT IMPERVIOUS AREA 

SCS OIHENSIONLESS UNITGRAPH 
TLAG 4.92 LAG 

IS. 
182. 
448. 
497. 
375. 
208. 
123. 

UNIT HYDROGRAPH 

.*. *** .** *** *** *** ..* *** *.* .** *.* *** *** ..* *** *** *** .. t .** *.* .** *** .*. t.. **X t.. .** *** t.. *** *** t*. "** 

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

531 KK * CP930 * COMBINE HYDROGRAPHS RCH970 8 SUB970 * 

532  HC HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

t*. 

**."*****...** 
* * 

533  KK CP930 * COMBINE ALL HYDROGRAPHS ABOVE CP930 * * 
********a****. 

534 HC HYDROGRAPH COMBINATION 
I C W  3 NUnsER OF HYDROGRAPHS TO COMBINE 

.******.****** 
" 

535 KK RCH980 " RWTE HYDROGRAPH CP930 THRWGH REACH 9 8 0  
t . 
****..*.****.. 

HYDROGRAPH RWTlNG DATA 

iiRL 
ROUTING LOSSES 

PLOSS .OO I N I T I A L  LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE . - . . . . . . ~ . . ~  ~ 

ELVINV .OO INVERT ELEVATION 

536 RS STORAGE ROUTING 
NSTPS 2 NUMBER OF SUBREACHES 



ITVP FLW TYPE OF INITIAL CONDITION 
RSVRIC -1.00 INITIAL CONDITION 

X .OO WRKlNG R AND D EDEFFICIENT 

538 RC NORMAL DEPTH CHANNEL 
AWL .055 LEFT OVERBANK N-VALUE 

ANCH .045 MAIN CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK U-VALUE 

RLNTH 7300. REACH LENGTH 
SEL .0047 ENERGY SLOPE 

ELMAX .O WAX. ELEV. FOR STORAGEIWTFLW CALCULATION 

CROSS-SECTION OATA --- LEFT WERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANX --- 
540 RV ELEVATION 889.00 884.00 879.00 878.00 881.00 883.00 883.00 889.00 
539 RX DISTANCE 2075.00 2373.00 2406.00 2556.00 2566.00 2752.00 3423.00 3440.00 

*** 
COMPUTED STORAGE-WTFLW-ELEVATION DATA 

STORAGE . 00 4.31 16.92 32.23 48.10 64.52 85.19 107.36 137.13 195.81 
WTFLW .OO 25.51 172.81 495.81 945.65 1510.25 1941.98 2529.84 3343.28 4636.39 

ELEVATION 878.00 878.58 879.16 879.74 880.32 880.89 881.47 882.05 882.63 883.21 

STORAGE 297.49 400.31 506.44 616.07 729.21 845.86 966.01 1089.67 1216.84 1347.51 
WTFLW 7060.12 10142.94 13894.88 18284.01 23275.55 28852.31 35004.35 41725.70 49012.90 56864.30 

ELEVATION 883.79 884.37 884.95 885.53 886.10 886.68 887.26 887.84 888.42 889.00 

I.. "** .** **. *.* *** *** **. **. *** *** ..* *** *** .*. *** *** *** *.. .." *** *** ... .** *** t.. ..* *** *.* .*" m *n *** 

************"* 
" * 

541 KK SUB990 RUNOFF FRM SUB-BASIN 990 * 
..**********.* 

SUBBASIN RUNOFF OATA 

542 BA SUBBASIN CHARACTERISTICS 
TAREA .90 SUBBASIN ARE4 

543 LU UNIFORM LOSS RATE 
STPTL -85 INITIAL LOSS . . . . . . . . . . . - - - - - 
CNSTL .23 UNIFORW LOSS RATE 
RTlMP 2.00 PERCENT IMPERVIWS AREA 

544 U) SCS DIMENSIONLESS UNITGRAPH 
TLAG 1.91 LAG 

UNIT HYOROGRAPH 
59 ENO-OF-PERIOO ORDINATES 

74. 103. 138. 
195. 181. 165. 

*.************ 
" 

545 KK SBlOOO RUNOFF FRM SUB-BASIN 1000 * . 
SUBBASIN RUNOFF OATA 

546 BA SUBBASIN CHARACTERISTICS 
TAREA 3.80 SUBBASIN AREA 



547 LU UNIFORM LOSS RATE 
STRTL .94 INITIAL LOSS 
CNSTL .23 UNIFORM LOSS RATE 
RTlMP 1 .OO PERCENT IMPERVIOUS AREA 

SCS DIMENSIONLESS UNITGRAPH 
TLAG .86 LAG 

UNIT HYDROGRAPH 
28 END-OF-PERICO ORDINATES 

163. 494. 1025. 1609. 1906. 1934. 1759. 1491. 1112. 804. 
600. 459. 346. 257. 194. 144. 106. 81. 61. 46. 
34. 26. 20. 16. 12. 8. 4. 1. 

************** 
" * 

549 KK CP980 * COMBINE ALL HYDROGRAPHS ABOVE CP980 * t 

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

550 HC HYDROGRAPH COMBINATION 
1 COMP 3 NUMBER OF HYDROGRAPHS TO COMBINE 

*** 

****..******.* eK i Rclolo : RwTE HYDROGRAPH cP9ao THRwOH REACH l o l o  
a************* 

HYDROGRAPH RWTING DATA 

553 RL ROUTING LOSSES 
PLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATlON RATE 
ELVINV .OO INVERT ELEVATION 

554 RC NORMAL DEPTH CHANNEL 
ANL .055 LEFT OVERBANK N-VALUE 

ANCH .045 MAIN CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK N-VALUE 

RLNTH 5000. REACH LENGTH 
SEL .0047 ENERGY SLOPE 

ELUAX .O MAX. ELEV. FOR STORAGElWTFLOU CALCULATION 

CROSS-SECTION DATA 
~~ ~ ~ - - -  LEFT OVERBANK - - -  + - - - - - -  MAIN CHANNEL - - - - - - -  + --- RIGHT OVERBANK ---  

556 RY ELEVATION 889.00 884.00 879.00 878.00 881.00 883.00 883.00 889.00 
555 RX DISTANCE 2075.00 2373.00 2406.00 2556.00 2566.00 2752.00 3423.00 3440.00 

COMPUTED STORAGE-WTFLW-ELEVATION DATA 

STORAGE .OO 2.95 11.59 22.08 32.94 44.19 56.98 73.54 93.93 134.11 
WTFLW .OO 25.51 172.81 495.81 945.65 1510.25 1941.98 2529.84 3343.28 4636.39 

ELEVATION 878.00 878.58 879.16 879.74 880.32 880.89 881.47 882.05 882.63 883.21 

STORAGE 203.76 274.18 346.87 421.97 499.46 579.35 661.65 746.35 833.45 922.95 



WTFLDU 7060.12 10142.94 13894.88 18284.01 23275.55 28852.31 35004.35 41725.70 49012.90 56864.30 
ELEVATION 883.7V 884.37 884.95 885.53 886.10 886.68 887.26 887.84 888.42 889.00 

WNING *** MWIFlED WLS RWTINP FAY BE NUMERICALLY UNSTABLE FOR WTFLCUS BETUEEN 28852. TO 56864. 
THE RWTEO HYDROGRAPH SHWLD BE EXAMINED FOR OSCILLATIONS OR WTFLOUS GREATER THAN PEAK INFLOUS. 
THIS  CAN BE CORRECTED BV DECREASING THE TIME INTERVAL MI INCREASING STORAGE (USE A LWOER REACH.) 

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

557 KK SB1020 * RUNOFF FRO( SUB'BASIN- 1020-' * 
**.****...** t* 

SUBBASIN RUNOFF DATA 

558 BA SUBBASIN CHARACTERISTICS 
TAREA 4.50 SUBBASIN AREA 

559 LU UNIFORM LOSS RATE 
STRTL .84 INITIAL LOSS 
CNSTL .32 UNIFORM LOSS RATE 
RTIMP 2.00 PERCENT IMPERVIOUS AREA 

560 UD SCS DIMENSIONLESS UNITGRAPH 
TLAG 3.97 LAG 

UNIT HYDROCRAPH 
121 ENO-OF-PERIW ORDINATES 

56. 76. 96. 
368. 404. 439. 
535. 533. 528. 
397. 375. 351. 
193. 180. 168. 
101. 94. 88. 
52. - 48. 45. 
26. 24. 23. 
14. 13. 12. 
7. 6. 6. 
4. 4. 3. 
1. 1. 1. 

* * 
561 Y1: * CPlOlO * CO(B1NE HYDROGRAPHS R C H l O l O  L SUB1020 

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

562 HC HYDROGRAPH WBINATION 
ICWP 2 NUMBER OF HYOROGRAPHS TO CCMBINE 

.** 

*....********* . . 
563 KK RC1030 ROUTE HYDROGRAPH CP1010 THROUGH REACH 1030 * 

HYDROGRAPH RWTING DATA 

565 RL RWTING LOSSES 



PLOSS .OO INITIAL LOSS 
CLOSS .OO ADDITIONAL FRACTION LOST 

PERCRT 10.00 CHANNEL PERCOLATION RATE 
ELVINV .OO INVERT ELEVATION 

Y' STORAGE RWTlNG 
NSTPS 2 NUMBER OF SUBREACHES 

1TYP FLOU TYPE OF INITIAL CONOITION .... 
RSVRIC -1100 INITIAL CONDITION 

X .OO WRKING R AND D COEFFlCIENl 

566 RC NORMAL DEPTH CHANNEL 
ANL .055 LEFT OVERBANK N-VALUE 

ANCH .045 MAIN CHANNEL N-VALUE 
ANR .055 RIGHT OVERBANK N-VALUE 

RLNTH 6500. REACH LENGTH 
SEL .0047 ENERGY SLOPE 

ELMAX .O MAX. ELEV. FOR STORAGE/WTFLW CALCULATION 

CROSS-SECTION DATA ---  LEFT OVERBANK --- + ------  MAIN CHANNEL - - - - - - -  + - - -  RIGHT OVERBANK --- 
568 RY ELEVATION 889.00 886.00 879.00 878.00 881.00 883.00 883.00 889.00 
567 RX DISTANCE 2075.00 2373.00 2406.00 2556.00 2566.00 2752.00 3423.00 3440.00 

W T E O  STORAGE-WTFLW-ELEVATION DATA 

STORAGE .OO 3.83 15.07 28.70 42.83 57.45 74.07 95.60 122.10 174.35 
WTFLOU .OO 25.51 172.81 495.81 945.65 1510.25 1941.98 2529.84 3343.28 4634.39 

ELEVATION 878.00 878.58 879.16 879.74 880.32 880.89 881.47 882.05 882.63 883.21 

STORAGE 264.89 356.44 450.94 548.56 649.30 753.16 860.15 970.25 1083.48 1199.84 
WTFLW 7060.12 10142.94 13894.88 18284.01 23275.55 28852.31 35004.35 41725.70 49012.90 56864.30 

ELEVATION 883.79 884.37 884.95 885.53 886.10 886.68 887.26 887.84 888.42 889.00 

1 
RUNOFF SUMMARY 

FLW I N  CUBIC FEET PER SECOND 

e T I M E  I N  HWRS, AREA I N  SQUARE MILES 

PEAK TIME OF AVERAGE FLOU FOR nAxlnun PERlm BASIN MAXfMUU TIME OF 
OPERATIOU STATION FLOU PEAK AREA STAGE IUX STAGE 

+ 6-HW-R 24-HWR 72-HWR 

HYDROGRAPH AT 
+ 

RWTED TO 
+ 

RWTEO TO 
+ 

HYDROGRAPH AT 
+ 

RWTED TO 
+ 

RWTED TO 
+ 

HYDROGRAPH AT 
+ 

RWTED TO 
+ 

RWTED TO 
+ 

2 CMBINEO AT 
+ 

SUB A 

S I R  A 

RCH 1 

SUB B 

STR B 

RCH 2 

SUB C 

STR C 

RCH 3 

CP500 

RCH 4 

CP501 



RWTEO TO 

HYDROGRAPH AT 

2 CCUBINEO AT 

RWTEO TO 

HYOROCRAPH AT 

2 CDMBINED AT 

RWTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

RWTEO TO 

HYOROGRAPH AT 

2 COnBlNED AT 

HYOROGRAPH AT 

RWTEO TO 

RWTED .TO 

HYDROGRAPH AT 

RWTEO TO 

HYOROGRAPH AT 

2 COnBlNED AT 

RWTEO TO 

RWTED TO 

HYDROGRAPH AT 

2 CCUBINEO AT 

RWTEO TO 

HYDROGRAPH AT 

2 CCUBlNED AT 

RWTED TO 

RCH 5 

W B  I 

CP502 

RCH 6 

SUB 11  

CP503 

RCH 7 

W B l l l  

CP504 

RCH 8 

SUBIV 

CP505 

SUB 0 

STR 0 

RCH 9 

SUB145 

RCH65 

SUB F 

CP400 

STR F 

RCHl l  

SUB v 

CP600 

RCH12 

SUBVl 

CP601 



HYDROGRAPH AT 
W B V l  I 

RWTED TO 
RCH14 

HYDROGRAPH AT 
S B V l l  I 

HYOROGRAPH AT 
SUBlX 

HYOROGRAPH AT 
W B  E 

ROUTED TO 
STR E 

ROUTED TO 
RCHlO 

4 COMBINED AT 
CP603 

ROUTED TO 
RCH15 

HYDROGRAPH AT 
SUB X 

HYDROGRAPH AT 
SUBXI 

3 COMBINED AT 
CP604 

ROUTED TO 
RCH16 

HYDROGRAPH AT 
SUBXI 1 

3 CDHBINED AT 
CP605 

HYDROGRAPH AT 
S B X l l l  

HYDROGRAPH AT 
SUBXI V 

2 COMBINED AT 
CP700 

RWTED TO 
RCH710 

HYDROGRAPH AT 
sueno 

RWTED TO 
RCH73O 

HYDROGRAPH AT 
SUB730 

2 CDHBINED AT 
CP710 



HYDROGRAPH AT 

ROUTE0 TO 

HYDROGRAPH AT 

2 COMBINED AT 

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYOROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

RWTED TO 

HYDROGRAPH AT 

2 CWBINED AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COn8INEO AT 

2 COnBlNED AT 



RWTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 COMBINED AT 

RWTED TO 

HYDROGRAPH AT 

DIVERSION TO 

HYDROGRAPH AT 

RDUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

3 COMBINED AT 

RWTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

RWTEO TO 

HYDROGRAPH AT 

HYOROCRAPH AT 

RWTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

RWTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

RWTEO TO 

HYDROGRAPH AT 

RCX850 

SUB860 

SUB870 

CP850 

RCHBBO 

DVT805 

DVT940 

DVT890 

RCH9OO 

SUB900 

CPBBO 

SUB910 

CPBBO 

RCH920 

SUB920 

CP920 

RCH930 

SUB935 

DVT940 

RCH950 

SUB950 

CP950 

RCH96D 

SUB960 

CP960 

RCH970 



2 COMBINED AT 

3 CCUBINED AT 

RWTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 

3 CfflBINED AT 

RWTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

RWTED TO 

NORMAL END OF HEC-1 

SUB970 

cF930  

CP930 

RCH98O 

SUBPW 

SB1000 

CP980 

RClOlO 

SB1020 

CP1010 

RC1030 

t.. 

185. 

877. 

7786. 

7677. 

34. 

138. 

7806. 

mi. 

148. 

7828. 

7724. 
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ADDENDUM to "HYDROLOGIC DESIGN FOR 
HIGHWAY DRAINAGE IN ARIZONA" April  1975 

Steps to be used to determine precipitation values for various dura- 
tions and return periods. 

STEP 1. F r o m  the precipitation maps in the manual "Hydrologic 
Design for Highway Drainage in Arizona", determine the precipi- 
tation values for the 6 and 24 hour duration storms for  return 
periods of 2 ,  5, 10, 25, 50 and 100 years. Tabulate these values 
in Table 1 in the column headed 'Map Values1 

TABLE 1 

NOTE: There i s  a possibility of making an e r r o r  while reading the 
maps because, (1) a site i s  not easy to locate precisely on a ser ies  
of 12 maps, (2) there may be some slight registration differences 
in printing, and (3) precise interpolation between isolines is  diffi- 
cult. In order to minimize any e r ro r s  in reading the maps, these 
values should be plotted on the diagram "Precipitation Depth versus 
Return Period" Fig. 1. 

Return Perio 

5 0 

100 . 

3,90 

4 1 4 5  

3 . % 5  

Y . 4 0  



Project  No. 384 - 2  
W R S ~  

I ur, u r  o r 

Sta t ion  

Return P e r i o d  In Y e a r s ,  P a r t i a l  - D u r a t i o n  S e r i e s  

Figure 1 Precipi tat ion Depth Versus Return Period f o r  
P a r t i a l  - Durat ion S e r i e s  



NOAA TECHNICAL M E M O ~ A N D U ~  NWS H ~ D i e o  - 4 0  

Figure  14.-- 2 5 4  d e p t h r e a  r a t i o ,  nee  rc. 4.3) f o r  3-. 6-.-12-. a d  
24-hr i n  sou h e a s t  Arizona. Dashed l i n e n  are 3-hr and 24-hr Chicago 5 (frola 

TK 24) 

I I ------ ------ 24-HR -------------- 
24-HR -----_ 
3 

-I 12 - 
1% 

- 
6 

3 - 

.4 I I I I 

200 300. 400 500 0 100 

AREA (~1')  

Figure  15.-Sam as f i g u r e  14, but f o r  c e n t r a l  Arizona. 

..be a t t r i b u t e d  t o  a mixture of s torm types. but s t i l l  d i f f e r e n t  from these found 

i n  the c e n t r a l  Plains.  

The recorder-pair  d a t a  f o r  d i s t a n c e s  g r e a t e r  than 15 m i  contain l i t t l e  

information on the  s t r u c t u r e  of 1- and 2-hr storms. This is supported by the  low , 
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Hydmloglc Deslgn Manual 
tor w c o p a  County 

Table 4.1 
Surtace Retentlon Loss for 

Vatlous Land Surfaces In Marlcopa County 

I I Surface Retentlon I 
Land-use andlor 
Surtace Cover 

I1 1 

Table 4.3 
Initial Loss Plus ~n l fo rm Loss Rate Parameter Values 

for Bars Ground according to Soil Texture Classlflcatlon 

Uniform Loss Rate 

- - 

Natural 

Selection of IL: 
Dry = Nonirrigated lands such as desert and rangeland; 

Normal = lrrigated lawn, turf, and permanent pasture; 
Saturated = Irrigated agricultural land. 

Desert and rangeland, flat slope 
Hillslopes, Sonoran Desert 
Mountain, with vegetated surface 

0.35 
0.15 
0.25 

Developed (Residential and Commercial) 
Lawn and turf 
Desert landscape 
Pavement 

0.20 
0.10 
0.05 

Agricultural 
Tilled fields and irrigated pasture 0.50 
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Figure 15.2.-Velocities for upland method of estimating Tc . . 
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/ excePi- w a r n  

112 
-w-EP&c 5mDy 

KK RUNOFF FROM SUBBASIN 10 
113 0 114 

BA 42.46 €%O ? O l r ~ 7 S  COL~- -~&?P.  
LS 19.8 

115 UD 5.31 -5 8,4 , I  d J !d- rZAbs& 
FZ-Jm 4 TD LO TO & 1 / ~ 7 1 0  

116 KK 1 ROUTE HYOROGRAPH 10 THROUGH REACH 1 I+5C i o \ / ~ z ~ w  + - & ' ~ J I A J L ,  &d- 
117 RS I FLW -1 ~ G E  ?;c= evld AS-1s . 
118 RC 0.045 0.030 0.045 39600 0.0051 
119 RX 0 50 70 120 200 220 235 390 
120 RY 1156 1152 1148 1116 1146 1148 1152 1156 

KK SUB11 Nu* : @dL hgc<- 1~ 
KM RUNOFF FROM SUBBASIN I 1 d 5 f o  WITH W E S E  %un,u& 
BA 25.62 -n\&G5 W- j h i ~ 4 5 E O  T a  
LS 19.6 b e l 2 Q c ~ ~ l J D  To 57Ad~r- &- 
UD 4.89 

I L%.EO / pppe/z 

KK 6 COMBINE THREE HYDROGRAPHS 1-9 WITH 10 AND ll F&bJ . 
HC 3 

HEC-1 ItiPUT PAGE 4 

LINE I 0  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 1 -...... 6 ....... 9 ...... I 0  

128 KK 8 ROUTE HYOROGRAPHS i -11  THROUGil REACd 8 I 
129 RS 1 FLOW -1 I 130 RC 0.050. 0.035 0.050 9500 0.0026 

I ::: RX 2761 3206 4041  4063 4115 4131  4339 4141 
RY 1115 l i i 4  i l l 4  i i O j  1103 t i l l  1112 I114 1 

133 KK SUB12 
134 KN RUNOFF FRO4 SUBBASIN 12  
135 BA 25.25 
136 LS 19.4 
131  UD 4.45 

138 KK 7 COMtiNE 2 HYOROGRAPHS 1-11 W~TH)(M 12 
139 HC 2 

140 KK 9 ROiiTi HYDROGRAPHS 1-12 THROUG'H REACH 9 
141 RS 1 FLOW -1 
142 RC 0.050 0.035 0.050 22200 0.0021 
143 RX 1772 3567 3599 3653 3 6 6 i  3841 5268 5 2 S i  
144 RY 1066 1065 1051 1057 1066 1065 1065 1061 

145 KK SUB13 
-146 KU RUNOFF FROF! SUBBASIN 13 

1 4 1  BA 31.96 
148 LS 18  
149 UO 6.31 

150 KK SUE14 a ::: M l  RUNOFF FROM SUBBASIN 14 
BA 8.88 

153 LS 19  
154 UD 2.50 

155 KK 8 COMEINE THREE HYOROGMPHS 1-12 WITH 13 AN0 14 



KK SUB15 
K l  RUNOFF FROM SUBBASIN 15 

162 KK 9 COtBINE TWO HYOROGRAPHS 1-14 WITH 15 
163 HC 2 

164 KK 10 RWTE HYDROGRAPHS 1-15 THRWGA REACE 10 
165 RS 1 FLOW -1 
166 R i  0.050 0.035 0.350 29600 3.0071 
167 RX 2069 2933 3070 3135 3163 3226 3834 1251 
168 RY 995 994 987 988 994 993 593 995 

HEC-1 INPUT 

L INE 

169 
170 
Ill 
172 
173 

KK SUB16 
M RUNOFF FROM SUEBASIN 16  
BA 21.3 
LS 79.4 
UD 4.20 

KK SUE11 
KM RUtiOFF FROM SUBBASIN 17  
BA 51.77 
LS 79.4 
UD 6.47 

KK 10 COM6I)I'E THREE HYaROGRAPES 1-15 WITH 16 AEO 17 
HC 3 

1 181 KK 1 1  ROUTE HYDROGRAPHS 1-19 THROUBii REACH 11 1 

191  KK 11 COMEINE TiiO HYDROGRAPHS 1-17 k'ITd 18 
192 HC 2 
193 22 

1 ~ n . m * . t m * * * * z x * * * t r n x n t * * a * * r n * *  
a * 

182 RS 1 iLOH -1 
183 RC 0.050 0.035 0.050 15800 0.0047 
184 RX 2015 2313 2406 2556 2566 2752 3423 3140 
185 RY 888 884 879 818 881 883 883 888 

'LOOD HYDROGRAPH PACKAGE (HEC-1) * @ FEBRUARY 1981 * 

%= I I 

t REVISE0 30 OCT 8 1  * 
* * 
*RVN DATE FRI, OCT 07 1988 TIME 08:53:49* 

186 KK SUB18 
187 KU RUNOFF FROM SUBBASIN 18  
188 8 1  8.4 
189 LS 80.5 
190 UD 2.44 

t*****t**t*n**n****s**x**xw****x*x*xx 
* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* THE HYOROLOGIC ENGItiEERING CENTER * 
lr 609 SiCOtiD STREEi I 

* DAVIS. CALIFORRIA 95516 t 

* (916) 440-3285 OR (FTS] 428-3285 * 
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APPENDIX E 

U.S. GEOLOGICAL SURVEY DISCHARGE FREQUENCY ANALYSIS 

(EXCERPTS FROM REFERENCES 10 AND 11) 



BASIN CHARACTERISTICS. 
STREAMFLOW STATISTICS 
IN ARIZONA AS OF' 1989 

U.S. GEOLOGICAL SURVEY 
Water-Resources Investigations Report 91 - 4041 

. . . . .  . . 

Prepared in cooperation with the 
ARIZONA DEPARTMENT OF WATER RESOURCES and 

-a FLOOD CONTROL DISTRICT OF MABICOPA COUNTY 



U.S. DEPARTMENT OF THE INTERIOR 
MANUEL LUJAN, Jr., Smemy 

U.S. GBOLOOICAL SURVEY 
~ a h L . ~ a ~ r . b r  

! 

I 
. 

For additional information Copiea of this report can be 
write to: purchased from 

Distiat Chief 
U.S. amlogical stl~ay 
375 South Euclid Avenue 
Tucson, Arizona 857 19 

U.S. Ucological Survey 
Books and Open-File Reports S w o n  
Federal Center, Box 25425 
Denver, Colorado 80225 



Figure 1. --location o f  continuous-gaging s t a t f  ons. 
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