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1 INTRODUCTION 

In August 1997, the Flood Control Dish-ict of Maricopa County (FCDMC) contracted with HNTB 
Corporation, under Contract No. FCD 97-06 to provide a capacity assessment for the entire East 
Maricopa Floodway (EMF), a distance of approximately 27.4 miles (See Figure 1 for project 
location). 

The EMF is one of the major regional outfalls for the East Valley of the Greater Phoenix 
Metropolitan Area. It is essential to know if the existing channel can convey the original design 
flow. In addition, it is desirable to know if there are any problem areas for the existing and 
future flow conditions, as well as what the estimated bankfull channel capacity is. The capacity 
assessment consists of the following discharge rate scenarios: 

1. The original design 100-year discharges; 
2. The future 100-year discharges under the future land use in ihe watersheds; 
3. The existing 100-year discharges under the current land use in the watersheds; 
4. The bankfUll capacities for the existing EMF channel. 

1.1 Purpose of Study 

The purpose of this study was to map the entire EMF, and assess its conveyance capacity for three 
100-year discharge rates. In addition, the bankfull channel capacity will be estimated. The 
FCDMC will use the flood profiles, floodplain limits and other pertinent data generated imm this 
study to prioritize any future channel improvements, to provide useful information for flood 
management, and to regulate proposed development. 

1.2 Study Location and Study Reaches 

The EMF is a regional floodwater interceptor and conveyance systems for the East Valley. It 
intercepts floodwaters ftom three major watersheds including Buckhorn-Mesa, Apache Junction- 
Gilbert, and the Williams-Chandler Watersheds. These watersheds are located within portions of 
City of Mesa, Town of Gilbert, City of Chandler, Maricopa County, Pinal County, and the Gila 
River Indian Community. . . .  . . 

The EMF runs parallel to the Roosevelt Water Conservation District (RWCD) irrigation canal 
from Princess Park north of Brown Road, across Hunt Highway, then southwesterly through Gila 
River Indian Community into the Gila River. The EMF south terminus is a grouted rip-rap drop 
structure which connects to an outlet channel to Gila River. Refer to Figure 1 for the project 

.. location map and Figure 2 for the vicinity map and project limits. . . 
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The EMF was built between 1980 and 1989 by the Soil Conservation Service (SCS now known 
as the Natural Resource Conservation Service), which is an agency of the United States 
Department of Agriculture. Originally, the EMF was known as the RWCD Floodway. 

The EMF consists of six (6) reaches. Reaches 1 and 2 located within the Gila River Indian 
Community, are the two most downstream reaches that were built in 1980 and 1982. Reaches 3 
and 4 were built in 1984 and 1986, and extend from Hunt Highway at the Maricopa County line 
to the Powerline ~loodway just north of Williams Gateway Airport. The EMF flows through 
Leisure World Golf Course and the Superstition Springs Golf Course between Broadway and 
Guadalupe Roads as a portion of the EMF Reach 5. These two golf courses were developed and 
are maintained by private parties. The downstream portion of Reach 5 is from Powerline 
Floodway to Guadalupe Road, and it was built by the SCS. In June of 1989, construction of the 
last reach (Reach 6) of the EMF was completed. The FCDMC is responsible for the operation 
and maintenance of the EMF, except for two golf courses located within Reach 5. 

1.3 Study Objectives 

The objectives of the study are as follows: 

1. Provide comprehensive aerial strip mapping, a detailed field survey of existing conditions 
with cross road structures, and the Hydrologic Information System (HIS) data preparation. 

2. Develop the HEC-RAS models to determine the existing channel performance for three 100- 
year discharge rates, which are for the original design, future land use and existing land use 
conditions. 

3. Prepare Work Study Plan and Profile sheets to show flood profiles and floodplain limits. 
4. Identify capacity inadequacy and determine the bankfull channel capacity. 

The goal of this study is to determine the channel performance under three (3) different discharge 
rate scenarios, and to estimate the bankfull channel capacity. It was not the intent of this study to 
conduct a flood insurance study, or to evaluate the scour and erosion problems. 

1.4 Authority of Study 

This study was performed for the FCDMC under Contract Number FCD 97-06. Tim Murphy and 
Joe Tram managed the study for the FCDMC. The study was conducted by HNTB Corporation in 
association with B. Gary Sun. 
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STUDY SCOPE AND LIMITS 

2.1 Scope of Study 

The scope of this study is to determine the conveyance capacity of the EMF for three (3) 
different 100-year discharge rates. These discharge rates were provided by the FCDMC based on 
three scenarios. These scenarios consist of: (1) the original design, (2) future land use, and (3) 
the existing land use conditions for the contributing watersheds. Hydraulic models are to be 
developed in the HEC-RAS model formats.' 

Final deliverables include this report with the results from the HEC-RAS computer models; 9" X 
9" contact prints of the aerial stereo photographs; topographic maps at a scale of 1 inch =I00 
feet; complete survey notes book; work study plan and profile sheets at a scale of 1 inch =lo0 
feet; and digital data coverage consistent with the FCDMC's Hydrologic Information System. 

Originally, only two discharge rates for the design and hture discharge values were to be 
considered in the hydraulic assessment. With the bankfull capacity values being estimated from 
the results of the two previous HEC-RAS models. In addition, the models were to extend a 
minimum of 500 feet upstream each of the seven (7) tributaries in order to model the tributary 
side inflow. However, the HEC-RAS models for the discharge rates for the existing land use 
conditions were added to the scope through Change Order No. 1. Since the FCDMC provided 
flow discharges did not specify the tributary side flows, the analysis of the seven tributaries was 
deleted from the study. In addition, the sheet size for the work study plan and profile was * changed from 24'' X 36'' to 30.' X 42'' to allow better topographic coverage and result 
presentation. Copies of completed scope of work and Change Order No. 1 are located in 
Appendix A. 

2.2 Study Reach Characteristics 

The EMF is divided into six (6)  reaches from the downstream end at Gila River (Reach 1) to the 
upstream end at Princess Park (Reach 6) .  Reaches 1 and 2 were built within the rights-of-way 
obtained from the Gila River Indian Comnlunity. The RWCD Canal runs directly west of the 
EMF from Reach 4 through the upstream end of Reach 6. Any flow overtopping the RWCD 
Canal will drain to the west or the southwest, and will not flow back into the EMF. 

In general, the EMF is a trapezoidal earthen channel except for two concrete-lined channel 
segments and riprap protection at bends or stmctures. The trapezoidal earthen channel in the 
downstream reaches is approximately 200 feet wide, and ranges in depth from eight to twelve 
feet. One of the concrete-lined channel segments is located between Powerline Floodway and 
Power Road just south af Williains Field Road. The other concrete-lined segment is located in 
Reach 2, between the future Val Vista Drive alignment and just east of Southern Pacific Railroad 

' . and State Highway 87. : . . . . 
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The EMF has seven (7) major tributaries and they are Broadway Channel, Superstition Freeway 
Channel, Guadalupe Channel, Powerline Floodway, Rittenhouse Channel, Queen Creek, and 
Sanoqui Wash. It has 23 major roadway cross structures, grade control structures, weir structures 
at Guadalupe and Chandler Heights Roads, numerous side inlets and spillways, and a grouted 
riprap drop structure to an outlet channel into the Gila River. The existing channel capacity is 
controlled by the capacity of the bridges and culverts conveying floodwater under the roadways. 
Flows in excess of the bridges and culverts capacities will flood the upstream area, and escape 
the EMF by overtopping the roadways and heading southward andlor westward. 

Reaches 1 and 2 are located in Pinal County, and extend from the Gila River near Gila Butte to 
Hunt Highway at the Maricopa County line, a distance of approximately 9 miles. No 
development exists along the EMF within these two reaches except at State Route 587 where 
there are residential homes present. A siphon for the Santan Canal transects the Reach 1 channel. 
Reach 2 has a rectangular concrete-lined channel, that is approximately 3,400 feet long, and 68 
feet wide. Reach 2 intercepts the floodwaters from Santan Mountains located east of the EMF. 

Reach 3 is approximately 4.5 miles long, and is from Hunt Highway to Queen Creek Road. Two 
tributaries, Queen Creek and Sanoqui Wash, join the EMF just north of Chandler Heights Road. 
An energy dissipator drop structure exists at the upstream side of Chandler Heights Road. There 
is a sediment basin to intercept the Queen Creek flow before it discharges into the EMF through 
a spillway and an outlet pipe. The land uses adjacent to this reach are predominately oriented 
towards agricultural uses. There are only a few residences located along this reach. 

Reach 4 extends from Queen Creek Road to the Powerline Floodway, and it is approxiinately 4.9 
miles in length. Just north of Southern Pacific Railroad (SPRR) and Rittenhouse Road, the 
Rittenhouse Channel joins the EMF via a weir structure. The Powerline Floodway joins the 
EMF at the upstream end of this reach. A Low Drop Structure with an impact wall is located just 
north of Germann Road. The EMF becomes a concrete-lined channel immediately downstream 
of Powerline Floodway, and ends at Power Road (a distance of approximately 1.2 miles). 
Williams Golf Club golf course is located just east of the EMF between the Powerline Floodway 
and Williams Field Road. The adjacent land uses along this reach are vacant land and open 
areas, residential development, and some commercial businesses. A Dairy Farm is located at 
Queen Creek Road. 

Reach 5 runs from Powerline Floodway to approximately 1,100 feet south of Broadway Road. 
Reach 5 is approximately 6.4 miles long, and there are two golf courses in the northern portion of 
the reach. These two golf courses are Leisure World and Superstition Springs golf courses. They 
were built by the developers and are privately maintained. The FCDMC, however, does have the 
authority to periodically do inspections for flood management purpose. A weir structure is 
located just upstream of Guadalupe Road. The Broadway Channel flows into the EMF via an 
outlet pipe at the upstream end of this reach. Two other tributaries for this reach are Superstition 
Freeway Channel andthe Giiadalupe Channel. Lana use in the north portion of the reach is fully 
developed urban area,while land use in the south portion of the reach is primarily open space 
and vacant land. . . .  

EAST MARICOPA FLOOD WA Y 
CAPACITY ASSESSMENT 
FCD 97-06 

HNTB CORPORATlON 
FEBRUARY. 1999 



Reach 6 extends from Broadway Road to Princess Park, a distance of approximately 2.6 miles. 
Princess Park is the northern terminus of the EMF, and is located approximately 680 feet north of 
Brown Road. A head structure with an outlet pipe at Princess Park is the upstream end of the 
EMF. The area along this reach is a full-developed urban area. 

2.3 Existing EMF Conditions and Problem Areas 

The existing EMF has experienced severe bank erosion, siitation build-up and isolated ponding 
areas. The SCS undertook a major repair work to the existing bank slopes in 1995. The riprap 
bank slopes were constructed Erom west of the Reach 2 concrete lined channel through Reach 1 
to the Gila River. Gravel mulch was used on the Reach 3 bank slopes to enhance erosion 
protection. 

Siltation build-up is another major problem for Reaches 1, 2 and 3. The sources of siltation are 
from the Queen Creek, Santan Mountains, and farm lands. Queen Creek does not have enough 
capacity to cany the 100-year flow. In the 1991 flood, Queen Creek dumped approximately 
100,000 cubic yards of siltation into the sediment basin and the EMF. The overflow from Queen 
Creek entered the EMF via sheet flow between Queen Creek and Chandler Heights Roads. The 
sediment basin and the EMF had approximately 6 to 8 feet of siltation. The existing bar 
(interceptor) ditches do not have enough capacity to carry incoming off-site flows to the 
designated spillways. The undercutting and erosion of these bar ditches and channel bank slopes 
have generated a lot more siltation into the EMF. 

There are at least three ponding areas which are fed by irrigation tailwater. These areas are 
located at Brown Road (Photos #1 & #2 in Appendix B), south of Chandler Heights Road 
(Photos #23 & #24), and Hunt Highway (Photo #27). Brown Road has irrigation water from the 
Princess Park draining into the EMF, and a tailwater ditch at the south of Brown Road. A 
tailwater ditch exists at the south side of Chandler Heights Road. The Hunt Highway is the 
southern terminus for the RWCD Canal, and tailwater can flow into the EMF here. These 
ponding areas become a wetland and have a dense brush in the channel as high as 4 to 5 feet tall. 
Since they are always wet, no maintenance and trimming work can be done to these areas. 

Based on analyses the EMF does not provide adequate capacity for the existing 100-year flood 
event. For the original designed flows, the EMF appears to have the conveyance capacity for the 
100-year flood event. 
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3 TECHNICAL DATA 

3.1 Survey and Mapping 

Horizontal and vertical control surveys were conducted in 1997 by Project Engineering 
Consultants, Ltd. (PEC). In addition, PEC also provided the as-built data for each of the 23 
bridges and culverts. At each bridge or culvert, cross sections were taken at the upstream and 
downstream face of the structure. The cross section field data was used in the HEC-FL4S models 
for the bridge and culvert hydraulic analyses. 

Topographic mapping was developed in a strip format from north of Brown Road to the Gila 
River. Because the incoming flows are predominately from the east side, the strip mapping 
covers approximately 1,000 feet on the east side of EMF and 500 feet on the west side. The 
mapping for this study was developed by Aerial Mapping Company, Inc. (AMCI), at a scale of 1 
inch = 100 feet and with 2-foot contours. This mapping was based on field survey data provided 
by the PEC. Horizontal control uses Arizona State Plane Coordinates based on the 1983 North 
American Datum. Vertical elevations are based on the National Geodetic Vertical Datum of 
1929. Two separate flight dates were made for the study. 

The first flight date for the portion of the mapping within Maricopa County was flown on 
October 1, 1997. The second flight was made on November 22 1997, and covers the mapping 
within the Gila River Indian Community. The digital terrain models @TMs) were developed from - 
the survey and mapping. 

3.2 Data Collection 

Data were collected from a number of sources including the FCDMC, the Arizona Department of 
Transportation, and two (2) field reconnaissance trips. The data collected from these sources 
provided the base information needed to perform this study. 

The FCDMC provided the majority of data used in this study. This data included the as-built 
plans for all six (6) reaches, bridges and culverts. 

3.3 Discharge Rates 

FCDMC provided the original design discharges which the NRCS used for the design of the 
EMF. Design discharges for the EMF range from 900 cfs at Brown Road to 8,700 cfs south of 
Hunt Highway. Due to the watershed sizes, it was concluded that the 100-year 24 hour duration 
discharge values were determined to be the peak flows for the EMF. In addition, 100-year 
discharges were provided by FCDMC for the future and. existing land used- conditions. These 
discharges'were generated by tKe FCDMC Hydrology Branch, and are generally higher than the 
design. discharges. Figure 3 shows the 100-year discharge rates provided by the FCDMC based 
on the results of their June 1998 hydrologic models. 
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a HYDRAULIC ASSESSMENT 

4.1 Field Reconnaissance 

Several field reconnaissance trips were made to the EMF reaches. Two field reconnaissance trips 
were conducted with the FCDMC on October 7 and October 15, 1997 to observe the existing 
channel and floodplain conditions, problem areas, possible overflow areas, and incoming flow 
locations. These reconnaissance trips included discussion of the estimation of Manning's "n" 
values, and examination of the existing drainage structures, levees and photographic 
documentation of the floodway characteristics. The filed reconnaissance report is included in 
Part 2 of Appendix B. 

4.2 Hydraulic Modeling and Assumptions 

The hydraulic modeling was performed using the US.  Army Corps of Engineers' HEC-JUS 
computer program, Version 2.1, dated October 1997, as implemented by Haestad Methods, Inc. 
(Reference 1). Three 100-year discharge rates were provided by the FCDMC, and they are the 
100-year flows for the original design conditions, and future and existing land use conditions. 

As far as the hydraulic modeling of the EMF is concerned, this study has focused on: 

. Developing HEC-RAS models for each of six (6) reaches with three discharge rates. 
Assessing the channel capacities for all six (6) reaches. 
Delineating floodplain boundaries for all three discharge rates*. 
Preparing the work study plan and profile sheets for all six (6) reaches. . Estimating the bankfull capacities from the results of the HEC-RAS models. 

* Occasionally the floodplain boundary was beyond the mapping limits. When this happened the 
floodplain boundary was considered to stop at the mapping limits. 

Each HEC-RAS model was developed to run all three discharge rates because the study intent is to 
assess the channel capacity not a floodplain insurance study. Therefore, some assumptions made to 
the HEC-RAS modeling were as follows: 

9 All overflows and spilt flows will return to the EMF channel. 
The HEC-RAS parameters were set to accommodate the highest discharge rates. 
All levees and dikes are hydraulically sound structures and will resist the 100-year flood even 

. . with the overtoppingflows. . ' . . . .. . 
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@ 4.3 Parameter Estimates 

4.3.1 Manning's Roughness Coefficients 

Manning's roughness coefficients, or "n" values, are determined using procedures adopted 
by the FCDMC (References 2 to 5). In addition, the following materials were used to 
support the analysis: 
r Aerial Photographs: 1:7,200 contact prints prepared by Aerial Mapping Company, Inc. 

in 1997 used for the base mapping of study area. 
Site Photographs: Color ground photographs taken during field reconnaissance trips. 
As-Built Plans: Construction as-built plans for the EMF channel, bridges and culverts. 

r The results of the FCDMC's work done at streamflow stations at Queen Creek Road 
and SR-587. 

The Manning's "n" values were determined based on the results of field observations, 
FCDMC streamflow station work and engineering judgment. Part 2 of Appendix B 
presents the Manning's "n" value determination report for this study, which includes a 
detailed description of the Manning's n values estimation with site photographs. 

4.3.2 Contraction and Expansion Coefficients 

For most of the study reaches, the contraction and expansion coefficients were selected as 
the default values of 0.1 and 0.3, respectively. The values were increased to 0.3 and 0.5 at 
the bridges, culvert and the drop structures. 

4.4 Cross Section Description 

HEC-RAS cross sections were spaced approximately every 500 feet along the thalweg, unless 
intermediate sections were required at bridges, culverts and drop structures. The cross section 
number was labeled according to distance in miles along the thalweg from the downstream end of 
the EMF. The basis of cross section labeling for the EMF is Mile 0.000 at the top of grouted riprap 
drop structure to an outlet channel to Gila River. 

The thalweg was established along the approximately hydraulic centerline or low point of each 
study reach. As-built plans of all six (6) reaches of the EMF were used to layout the thalweg. The 
bearings and curve data from these as-built plans were used to the maximum extent possible for 
setting up the thalweg. The bridges, culverts and major drainage structures were used to tie down 
the alignment. Some adjustments were made to best fit the existing conditions. It should be noted 
that the stationing in feet is from the north to the south end of the EMF on these as-built plans. For 
this study, the stationing is in river miles and increases from the south end to the north end. Several 

' '  

stationing 'equations were used for the six reaches because they were built in phases between 1980 
and 1989. Since there are no as-built plans available for the Leisure World and Superstition Springs 
Golf Courses, the thalweg was established based on the topographic maps and engineering 
judgement. 
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Each cross section was oriented such that it is normal to the direction of flow across the entire @ channel and floodplain. Cross sections were bent or doglegged as required. Each cross section's 
geometric data covered at least the entire 100-year floodplain, except along the RWCD canal. Cross 
sections along the RWCD canal were only taken up to the canal bank, because any floodwater that 
overtops the canal bank will not return to the EMF. The channel length was determined by the 
distance along the thalweg. The overbank length was determined based on the distance between 
sections measuring through the centroid of the overbank areas. 

The location of cross sections and the alignment of channel hydraulic centerline were submitted and 
reviewed by the FCDMC. Adjustments were made per the FCDMC's review comments. Cross 
Section stationing is from left to right looking downstream with the thalweg (hydraulic centerline) 
at Station 5,000. Additional cross sectional data were obtained from field surveys and as-built 
plans for the bridges, culverts, and drop structures. 

Cross section geometric data for this study were generated from topographic maps and DTMs made 
in 1997 by Aerial Mapping Company, Inc. The topographic maps for the study reaches were 
furnished with a scale of 1" = 100' and contour intervals of 2'. Intergraph's InRoads program was 
utilized to generate the cross sectional data in HEC-2 format using the DTMs. These HEC-2 data 
sets were then imported into the HEC-RAS models. 

Locations of cross sections used in the hydraulic assessment are shown on Part 3 - Work Study 
Plan and Profile Sheets (half size sheets) in Appendix C under a separate cover. A total of 435 
cross sections were taken to develop the HEC-RAS models for all six (6) reaches of the EMF. 
Cross section plots are included in Part 2 of Appendix C in Volume 2 of 2. These plots show the 
three water surface elevations, Manning's "n" values, bridge geometry, effective flow areas, and 
obstructions, if applicable. 

4.5 Modeling Considerations 

This study was to assess the existing floodway capacities for three different scenarios and 
determine the b&11 capacity. Since the study was not a flood insurance study, floodway 
boundaries and flood hazard zones for insurance application were not determined. Following is a 
summary of the HEC-RAS modeling work that included in the scope of work: 

Flood profiles and floodplains delineation with three discharge rates for each of the six (6) 
reaches. 
Bankfull capacity using the rating curves generated &om three flood profiles. 

a 
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e The HEC-RAS models, however, were not set up to: 

Conduct a flood insurance study. 
Perform floodway and flood zone determination. 
Determine tributary hydraulics. 
Analyze split flows. 
Provide recommendations of channel modifications or improvement alternatives. 
Determine velocities for use in scour calculations. 

4.5.1 Study Reaches 

A total of six (6) HEC-RAS models were developed, and each model covers one EMF 
reach. Each HEC-RAS model computes multiple profiles with three discharge rates. The 
critical depth at the top of grouted riprap drop structure (at Mile 0.000) was used as the 
starting water surface elevation in Reach 1. The computed water surface elevations for the 
three profiles at the upstream end of Reach 1 were used as the starting water surface 
elevations for Reach 2. This process was continued from downstream to upstream, until all 
six models were completed. 

Table 1 shows the locations of discharge concentration points for the three discharge rates, 
and the HEC-RAS cross section number where the discharge changes. 

In Table 1, discharge rates are the same for Reach 1 and Reach 2. In general, the discharge 
rate for the existing land use conditions is largest of the three discharge values. The original 
design discharge rate usually is the smallest value. 

4.5.2 Bridges, Culverts and Other Obstructions 

There are 23 bridges and culverts in the six (6) reaches of the EMF. In addition, other 
obstructions in the EMF include weir, drop structures, and energy dissipators. These 
obstructions create some constriction to the floodwaters. The contraction and expansion 
coefficients were increased at these locations to account for the increased energy losses that 
occur at these constrictions. 

Additional cross sections were added to the upstream and downstream ends of these 
bridges, culverts, weirs, drop structures and energy dissipators. Due to the concern of the 
accuracy of the DTM (surfaces) at culverts and under bridges, field survey cross section 
data was used in the HEC-RAS models. First, the EMF thalweg was related, to the cross 

- section data by using the topographic maps and as-built .for the dimensions' of piers, . . 
abutments, and culvert walls. The horizontal stationing was manually adjusted for the 
skewed structures before entering the data into HEC-RAS models. 
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Table 1 
Summary of 100-Year Peak Discharges 
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4.5.3 Ineffective Flow Areas 

Horizontal ineffective flow areas were coded out using the Ineffective Flow Area option of 
HEC-RAS. This option was used to eliminate isolated low areas and to model contraction 
(1H:lV) and expansion (4H:lV) of the flow in the vicinity of the bridges, culverts, and drop 
structures. This option was also applied to the overbank areas where the water is not 
actively being conveyed. 

Several iterations of the HEC-RAS models were performed to identify the horizontal 
ineffective flow areas. and obtain a smooth transition of the flow. 

4.5.4 Levee and Blocked Obstruction Options 

The levee option was used on the cross sections to define the existing levees or the 
elevations that no water can go to the overbank areas. The levee option was implemented to 
the cross section set to see what effect a levee will have on the water surface, especially for 
Reaches 1 to 4. Since there are three discharge rates, the levee elevations were set to model 
the highest discharge rate at a given cross section. 

The block obstruction option was used to define locally depressed areas in the floodplain 
that will be permanently blocked out. This option was implemented on the overbank areas 
where small streams, detention ponds, and depressed areas exist. This option was used 
simultaneously with the levee option. It is crucial to utilize this option to block out the 
overbank flow area where it is equal to or greater than the channel flow area when the 
overbank flow occurs. 

4.5.5 Model Refinement 

No calibration was made to the results of the HEC-RAS modeling due to lack of the 
observed hydraulic data for the EMF reaches. However, model refinements were made in 
order to obtain reasonable results. The effort concentrated on the verification of critical 
input parameters for HEC-RAS models. The verification was accomplished by examining 
the key output variables which may affect the accuracy of the results. These key variables 
include computed water surface elevation, top width, velocity, flow distribution, energy 
slope, and any warning messages. In addition, topographic maps, aerial photographs and 
field observations were utilized to verify the results. 

The initial floodplain boundaries were plotted on topographic maps. Cross section and 
computed flood profiles were also plotted and reviewed. In addition, ineffective flow areas, 
ponding areas, and obstructions were identified on topographic maps. Dramatic changes of 
any key variables between cross sections were carehlly examined. These parameters 
include overbank reach length, contraction and expansion coefficients, and ineffective area 
parameters. The results of the output analysis were incorporated into the HEC-RAS models 
by revising the input parameters. 
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* 4.6 Special Problems and Solutions 

4.6.1 Leisure World and Superstition Springs Golf Courses 

Problem: 

Since the Leisure World and Superstition Springs Golf Courses were built by the developer, 
it was difficult to set the thalweg through these golf courses without the as-built plans. 
Several revisions were made to determine the floodway flowline, especially through the 
lake systems. One segment of the channel through the Superstition Springs Golf Course is 
lower than the downstream channel. It is located at just upstream of Guadalupe Road 
Bridge kom River Miles 21.42 to 21.71. 

Solution: 

The cross section geometric data were taken based on the water surface elevations through 
the lake systems. Some of the cross section orientations were modified after the initial 
HEC-RAS model runs. Channel divided flows occurred between River Miles 24.1 and 
23.911. The channel segment with a lower invert than the downstream segment, was 
identified on the profile. 

Since the FCDMC does not have the maintenance responsibility on these golf courses, a 
higher Manning's "n" value of 0.045 was used in HEC-RAS models for this study. For a 
normal well-maintained golf course, a value of 0.035 might be used. 

4.6.2 The RWCD Canal 

Problem: 

The RWCD Canal is a physical barrier to the floodwater that overtops the EMF, and it was 
not considered a hydraulic feature to cany floodwater. The floodwaters will pond between 
the Canal and EMF until it overtops the Canal bank. From the initial HEC-RAS model 
runs, the overland flows were calculated in the Canal channels as well as its low depressed 
overbank areas. It appears that the floodwater will not return to the EMF if the water 
surface exceeds the Canal bank elevation because the breakout flows will flow into other 
watersheds. When this situation occurs, HEC-RAS shows the warning message "vertical 
extensions at cross section end points". 

m 
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Solution: 

The cross section geometric data were revised to set the right end station at the top of the 
Canal left banks (i.e.; the Canal channel was not included in cross section data). Therefore, 
no flow will be calculated beyond the Canal left bank if the overtopping flow occurs. The 
levee option was used if the water surface elevation was close to the Canal left bank 
elevation. There are breakouts in Reaches 3, 4 and 5 where the flows overtop the Canal 
banks. 

4.6.3 Small Stream and Pond on Floodplain 

Problem: 

There are several well-defined small streams and detention ponds in the overbank areas. It 
appears that these small streams and detention ponds will cany a fair amount of the 
floodwaters when overland flow occurs. In reality, the overland flow will be a shallow, 
wide-spread sheet flow. 

Solution: 

The levee and blocked obstruction options were used in the cross sections that contain a 
well-defined small stream in the overbank area. The blocked obstruction option blocks out 
the area of the stream channel or pond, which gives a more realistic result. These small 
streams and ponds exist at Cross Sections 15.483 (Reach 4), 15.414, 14.191, 13.755 (Reach 
4), and 4.669 @each 2). In addition, the blocked obstruction option was used to block out a 
great portion of the low depressed overbank areas in Reach 1. This was done on Cross 
Sections 4.142, 4.080, 1.734, 1.693, 1.545, 1.476 and 1.386 because the overland flow is 
spread out over a wide and flat area. 
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5 FINAL. RESULTS 

5.1 Hydraulic Assessment Results 

HEC-RAS models were developed to perform multiple profile computations for three discharge 
rates. These discharge rates were provided by FCDMC and they are the 100-year flows for the 
original design conditions, and fbture and existing land use conditions. HEC-RAS model outputs 
are included in Part 1 of Appendix C in Volume 2 of 2. Water surface profiles and cross section 
plots are included in Part 2 of Appendix C in Volume 2 of 2. 

In review of the HEC-RAS model results, the existing EMF channel can convey the original 
design discharges with a couple of minor breakouts. One of the breakouts occurs in the concrete- 
lined channel portion of Reach 2 between River Miles 5.80 and 5.95. However, this breakout 
will not occur if supercritical flow conditions are maintained in this part of the channel. Another 
breakout occurs in the Reach 5 left overbank area just south of Elliot Road Bridge between River 
Miles 19.4 and 20.3. However, the overbank flow is inside the 6 to 8 feet high levee. 

For the discharge rates for the future land use conbtions, the existing EMF channel does not 
have the capacity except within Reaches 4, 5 and 6. Since the discharge values are highest for 
the existing land use conditions, the existing EMF channel does not have the conveyance 
cavacitv excevt from north of Elliot Road in Reach 5 (River Mile 20.5) to the upstream end. 

T i o  courses (Leiswe World and Superstition Springs) in Reach 5 provide adequate 
conveyance capacity for all three discharge rates. 

For the purposed this study no reductions were made to the discharges because of flow that was 
lost by overtopping in the right overbank. This approach allowed downstream capacity problems 
to be identified. 

The following is a more detailed reach-by-reach discussion (from upstream reaches to 
downstream reaches) on the results of hydraulic assessment: 

Reach 6 (Mile 24.723 to Mile 27.390,54 Cross Sections, Sheet Nos. 46 to 50): 

A. Discharge Rates for the Design Conditions: The existing channel has the conveyance 
capacity in this reach. 

B. Discharge Rates for the Future Land Use Conditions: The existing channel has the 
conveyance capacity in this reach. 

C. Discharge Rates for the Existing Land Use Conditions: The existing channel has the 
conveyance capacity, except in the left overbank area north of Brown Road. 
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a Reach 5 (Mile 18.345 to Mile 24.723,93 Cross Sections, Sheet Nos. 34 to 45): 

A. Discharge Rates for the Design Conditions: The existing channel has the conveyance 
capacity except in the left overbank area just south of Elliot Road Bridge between River 
Miles 19.4 and 20.3. However, the left overbank flow is inside the 6 to 8 feet high levee. 
The levee is located at the left overbank between River Mile 19.40 and south of Elliot Road 
(Mile 20.3). 

B. Discharge Rates for the Future Land Use Conditions: The existing channel has the 
conveyance capacity except in the left overbank area just south of Elliot Road Bridge 
between River Miles 19.4 and 20.3. 

C. Discharge Rates for the Existing Land Use Conditions: The existing channel has the 
conveyance capacity, especially in the segment south of River Mile 19.4. The RWCD Canal 
will contain almost all the overbank flows. However, a breakout occurs at Cross Section 
18.782, and the flow overtops the Canal bank. The two golf courses have adequate 
conveyance capacity. 

Reach 4 (Mile 13.471 to Mile 18.345,61 Cross Sections, Sheet Nos. 25 to 34): 

A. Discharge Rates for the Design Conditions: The existing channel has the conveyance 
capacity for this reach. 

B. Discharge Rates for the Future Land Use Conditions: The existing channel has the 
conveyance capacity except in the segment of the concrete-lined channel just north of 
Williams Field Road. A breakout to the left overbank area occurs at Williams Gateway Golf 
Course because the concrete-lined channel between River Miles 17.50 and 17.75 cannot 
contain the floodwaters. The RWCD canal will contain all the overbank flows. 

C. Discharge Rates for the Existing Land Use Conditions: The existing channel does not 
have the conveyance capacity, especially on the left banks. However, the RWCD canal will 
contain most of the overbank flows. Two breakouts occur at Cross Sections 14.926 and 
14.764, and the flows overtop the RWCD Canal. 

Reach 3 (Mile 9.001 to Mile 13.471, 75 Cross Sections, Sheet Nos. 17 to 25): 

A. Discharge Rates for the Design Conditions: The existing channel has the conveyance 
capacity within this reach. 

B. Discharge Rates for the Future Land Use Conditions: The existing channel has the 
conveyance capacity from the energy dissipator north of Chandler Heights Road Bridge 
(Mile 11.321) to the upstream end of this reach at Queen Creek Road Bridge. Some minor 
breakouts occur in the downstream portion of the reach south of Chandler Heights Road 
Bridge.' It appears that all the overbankflows will return to the EMF. 

. . 
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C. Discharge Rates for the Existing Land Use Conditions: The existing channel does not 
have the conveyance capacity south of Chandler Heights Road Bridge, but the floodwaters 
will not return back to the EMF channel if it breaks out to the right overbank areas. The 
breakouts occur between Cross Sections 9.897 and 9.001 (Hunt Highway), and the flows 
overtop the RWCD Canal. Some other minor breakouts occur in the upstream portion of the 
reach, but the RWCD Canal will contain the floodwaters. 

Reach 2 (Mile 4.487 to Mile 9.001,73 Cross Sections, Sheet Nos. 9 to 17): 

A. Discharge Rates for the Design Conditions: The existing channel has the conveyance 
capacity except in the concrete-lined channel portion of Reach 2 between River Miles 5.80 
and 5.95. However, when this reach was modeled using the mixed flow option, flow in the 
concrete-lined channel was supercritical. Under supercritical flow conditions the flow is 
contained within the concrete-lined channel. Therefore, if supercritical flow conditions can 
be maintained, there will be no breakout of the flow. 

B. Discharge Rates for the Future Land Use Conditions: The existing channel does not have 
the conveyance capacity except in the segment from upstream of the SR-87 and Southern 
Pacific Railroad Bridges to the downstream end of the concrete-lined channel. The concrete- 
lined channel between River Miles 5.586 and 6.230 cannot contain the floodwaters. A 
breakout to the west occurs between River Miles 7.8 to 9.001 (Hunt Highway). 

C. Discharge Rates for the Existing Land Use Conditions: The existing channel does not 
have the conveyance capacity, especially on the right banks. The floodwaters will not return 
back to the EMF channel if it breaks out to the right overbank areas. 

Reach 1 (Mile 0.000 to Mile 4.487,79 Cross Sections, Sheet Nos. 1 to 9): 

A. Discharge Rates for the Design Conditions: The existing channel has the conveyance 
capacity. 

B. Discharge Rates for the Future Land Use Conditions: Two breakouts occur at the 
upstream of SR-587 Bridge, and the Santan Baptist Church Road Bridge. 

C. Discharge Rates for the Existing Land Use Conditions: The existing channel only has the 
capacity between River Miles 2.5 to 4.1 just downstream of Santan Baptist Church Road 
Bridge. 
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a 5.2 Work Study Plan and Profile Sheets 

The 100-year flood boundaries for the Design, Future, and Existing conditions have been delineated 
using the water surface elevations from the HEC-RAS models at each cross section. The 
boundaries were delineated using the Intergraph's InRoads program with the surfaces @TM files) 
generated from the topographic mapping. The boundaries between cross sections were 
interpolated, at approximately every 50 feet, on the topographic maps. 

The boundaries and profiles for the three discharges are shown on the full size Work Study Plan 
and Profile Sheets using a 1"=1007 horizontal scale, and a 1"=5' vertical scale. The half size Work 
Study Plan and Profile Sheets are included in Part 3 of Appendix C under a separate cover. Due 
to the wide floodplains, it was agreed by the FCDMC to utilize a bigger sheet size (30" by 42") for 
the plan and profile sheets, than the original scope of work called for. 

5.3 Bankfull Discharges 

The bankfull discharges were estimated by either interpolating or extrapolating !?om the results of 
the HEC-WS models. Rating curves in the HEC-WS models were used to estimate the bankfull 
discharges at all the cross sections. Freeboard requirements were not considered for the bankfull 
discharge estimation. No detailed hand computations were made to determine the bankfull 
discharges, instead these discharges were estimated for an accuracy of up to 3 significant numbers 
by zooming in on the rating curves from HEC-RAS models. Table 2 presents a summary of the * estimated reach-by-reach bankfull discharges. 
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Table 2 
Summary of Bankfull Discharges 

1. REACH 6 

Pressure Flow 
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a Table 2 (Cont'd) 
Summary of Bankfull Discharges 

1. REACH 6 (Cont'd) 

Cross Section 
I.D. 

24.723 
I I 

Bank 
Elevation (St) 

1343.3 
4,140 pegin Leisure World G.C. 24.621 

Bankfull 
Discharge (cfs) 

4.060 

24.535 I 1343.8 I 4.390 I 
1343.3 

Remarks 



Table 2 (Cont'd) 
Summary of ~ a i k f u l l  ~ i s c h a r ~ e s  

2. REACH 5 (Cont'd) 
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Table 2 (Cont'd) 
Summary of Baukfull Discharges 

2. REACH 5 (Cont'd) 

-- - 
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Table 2 (Cont'd) 
Summary of Bankfull Discharges 

2. REACH 5 (Cont'd) 

3. REACH 4 

0 
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Table 2 (Cont'd) 
Summary of Bankfull Discharges 

3. REACH 4 (Cont'd) 

0 
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Table 2 (Cont'd) * Summary of Bankfull Discharges 

3. REACH 4 (Cont'd) 

4. REACH 3 

I Cross Section I Bank Bankfull 
I.D. 

13.471 
13.439 
13.431 
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I Bridge (Pressure Flow) 

FCD 97-06 

Elevation (ft) 
1309.5 
1314.2 
1314.2 

19,200 13.426 

Discharge (cfs) 
9,820 
18,100 
19,500 

1314.1 

Remarks 

Queen Creek Road 8-Span 



Table 2 (Cont'd) 
Summary of Bankfull Discharges 

4. REACH 3 (Cont'd) 
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Table 2 (Cont'd) 
Summary of Bankfull Discharges 

4. REACH 3 (Cont'd) 
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Table 2 (Cont'd) 
Summary of Bankfull Discharges 

4. REACH 3 (Cont'd) 

Remarks 
Cross Section 

I.D. 
9.240 
9.145 
9.053 
9.036 
9.018 

5. REACH 2 
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Bank 
Elevation (ft) 

1299.0 
1299.2 
1298.7 
1299.0 
1299.3 

Bankfull 
Discharge (cfs) 

11,200 
12,000 
11,100 
11,900 
13,900 



Table 2 (Cont'd) 
Summary of Bankfull Discharges 

5. REACH 2 (Cont'd) 
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Table 2 (Cont'd) 
Summary of Bankfull Discharges 

5. REACH 2 (Cont'd) 

* 
6. REACH 1 
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Table 2 (Cont'd) 
Summary of Bankfull Discharges 

6. REACH 1 (Cont'd) 
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Table 2 (Cont'd) a Summary of Bankfull Discharges 

6. REACH 1 (Cont'd) 
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* 7  LIST OF HEC-MS MODEL FILES AND DISKETTE 

No. Filename - Description 

1 EMFRl.PRJ, Pol, G01, F01, etc ... HEC-RAS Files for Reach 1 

2 EMFRZ.PRJ, POI, G01, F01, etc. .. HEC-RAS Files for Reach 2 

3 EMFIW.PRJ, Pol, G01, F01, etc... HEC-MS Files for Reach 3 

4 EMFR4.PRJ, POI, G01, F01, etc ... HEC-RAS Files for Reach 4 

5 EMFRS.PRJ, Pol, G01, F01, etc... HEC-RAS Files for Reach 5 

6 EMFR6.PRJ, POI, G01, F01, etc ... HEC-RAS Files for Reach 6 
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APPENDIX A 

GENERAL DOCUMENTS 

1. Contract and Scope of Work 



CONTRACT FOR CONSULTANT SERVICES 

EAST MARICOPA FLOODWAY CAPACITY ASSESSMENT 

CONTRACT FCD 97-06 

Pursuant to the provisions of the Arizona Revised Statutes Section 48-3603, the Board of Directors has the 
authority to enter into contracts. 

The Flood Control District of Maricopa County, Arizona, hereinafter called the "DISTRICT," is desirous of 
having certain professional services performed in connection with East Maricopa Floodway Capacity 
Assessment hereinafter called the "PROJECT" and as more fully described in Exhibit "A," Scope of Work, 
attached; and 

HNTB Corporation, hereinafter called "CONSULTANT" with local offfices located at 40 North Central 
Avenue, Suite 300, Phoenix, Arizona 85004, is desirous of performing said services; 

THEREFORE, the parties hereto mutually agree as follows: 

S ! $  

The CONSULTANT, under the general supervision of the Manager, ~ n g i n e e r i n ~  Division, shall prepare 
studies, reports, surveys, plans, drawings, specifications and cost estimates as are necessary for the PROJECT 

@ 
and according to the directions and designated standards of the DISTRICT and in accordance with Exhibit 
"A," It is understood and agreed that the DISTRICT'S authorized representative shall be the Manager, 
Engineering Division, or his duly authorized representative, hereinafter called the "AGENT" and that helshe 
shall be the sole contact for administering this contract. 

The CONSULTANT shall meet periodically with the AGENT so as to keep the DISTRICT informed of the 
progress of the work in accordance with the schedule defined in Exhibit "A." 

The CONSULTANT shall promptly advise the AGENT of any factors, which may develop during the 
PROJECT, that would likely result in construction or design costs in excess of budgetary constraints. 

I p 

The CONSULTANT shall complete all work per the schedule provided in Exhibit "A," Scope of Work within 
200 calendar days after receipt of the Notice to Proceed, exclusive of DISTRICT review time. The 
DISTRICT is expected to require up to 40 calendar days for review time, for a total contract time period of 
240 calendar days. Should extension of this contract period be necessary, and any such extension(s) continue 
the date of contract for a time period of more than one year from the date of contract expiration, adjustn~ent(s) 
of the consultant's fee(s) may, upon agreement by both the DISTRICT and the CONSULTANT, be made in 
accordance with the Consumer Price Index for Urban Consumers, Western Division published by the U.S. 

. . .Department of ,Labor, Bureau of Labor Statistics, using the published edition coinciding with the initial 
contract expiration date.' Anysuch fee adjustment.shall only apply to.the.extended contract time period. . 

. .  . 
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SECTION I11 - PAYMENTS TO THE CONSULTANT 

The CONSULTANT shall be paid for work under this Contract a lump sum fee of 5126,880.00 plus any 
adjustments that have been approved in writing in accordance with the Maricopa County Procurement Code. 

The DISTRICT shall pay the CONSULTANT upon completion of the work as accepted by the DISTRICT, 
except that progress payments may be made as billed by the CONSULTANT based on approved monthly 
progress reports subject to the limitations set forth in Exhibit "A," Scope of Work. Ten percent (10%) of all 
contract payments made on an interim basis shall be retained by the DISTRICT as insurance of proper 
performance of the contract or, at the option of the CONSULTANT, a substitute security may be provided 
by the CONSULTANT in an authorized form pursuant to procedures established by the DISTRICT. The 
CONSULTANT is entitled to all interest from any such substitute security. 

When the contract is fifty percent (50%) completed, one-half (112) of the amount retained will be paid to the 
CONSULTANT provided the CONSULTANT is making satisfactory progress on the contract and there is no 
specific cause or claim requiring a greater amount to be retained. After the contract is fifty percent (50%) 
completed, no more than five percent (5%) of the amount of any subsequent progress payments shall be 
retained providing the CONSULTANT is making satisfactory progress on the project, except if at any time 
the DISTRICT determines satisfactory progress is not being made, ten percent (10%) retention shall be 
reinstated for all progress payments made under the contract subsequent to the determination. 

If the CONSULTANT desires a partial payment in accordance with the provisions above, the CONSULTANT 
will complete and forward a DISTRICT provided form indicating payment distribution to MinorityiWomen- 
owned Business Enterprise firms. The MBE/WBE goal for this project has been set at 5 %. 

Following approval and acceptance by the DISTRICT of all work described in Exhibit "A" but prior to 
submittal by the DISTRICT to FEMA, the CONSULTANT shall submit a final invoice and a "Certificate of 

@ Substantial Performance" form for release of all monies due the CONSULTANT, except for five percent (5%) 
retention. Any retention monies shall be paid or substitute security released, as applicable, to the 

I CONSULTANT upon (1) FEMA acceptance/approval of the project and completion of all final work required 
by the DISTRICT to receive FEMA acceptance, (2) receipt of "Certificate of Performance" form, and (3) an 
invoice for any sums remaining due and payable under this Contract. 

SECTION IV - THE DISTRICT'S RESPONSIBILITIES 

1 The DISTRICT shall furnish the CONSULTANT, at no cost to the CONSULTANT, the following 
information or services for this PROJECT: 

A. One copy of on-hand maps, records, survey ties, bench marks or other data pertinent to the PROJECT. 
This does not, however, relieve the CONSULTANT of the responsibility of searching records for 
additional information, for requesting specific information or for verificatior~ of that information 
provided. The DISTRICT does not warrant the accuracy or comprehensiveness of any such information. 

B. All available information and data relative to policies, standards, criteria, and studies, etc. impacting the 
PROJECT as identified by the CONSULTANT. 

C. Availability of staff for consultation with the CONSULTANT during the performance of studies and plan 
. development in orderto identify a e  problems, needs, and other functional aspects of the PROJECT. 

. . ' . .. . , . . . . 

D. Examination of documents submiited by the CONSULTANT and rendering' of decisions pertaining 
thereto promptly, to avoid unreasonable delay in the progress of the work by the CONSULTANT. The 

0 DISTRICT will keep the CONSULTANT advised concerning the progress of the DISTRICT'S review 
of work. 
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rn 
@ Any alteration in the scope of work that will result in a substantial change in the nature of the PROJECT so 

as to materially increase or decrease the contract fee will require negotiation of an amendment to the contract 
to be executed by the DISTRICT and the CONSULTANT. No work shall commence on the change until the 
contract amendment has been approved by the DISTRICT and the CONSULTANT has been notified to 
proceed by the AGENT. It is distinctly understood and agreed that no claim for extra work done or materials 
furnished by the CONSULTANT will be allowed by the DISTRICT except as provided herein, nor shall the 
CONSULTANT do any work or furnish any materials not covered by this agreement unless such work is first 
authorized in writing in accordance with the Maricopa County Procurement Code. Any such work or 
materials furnished by the CONSULTANT without such written authorization first being given shall be at his 
own risk, cost, and expense, and he hereby agrees that without such written authorization he will make no 
claim for compensation for such work or materials furnished. 

SECTION VI - REXORDs 

Records of the CONSULTANT'S payroll expense pertaining to this PROJECT and records of accounts 
between the DISTRICT and the CONSULTANT shall be kept on a generally recognized accounting basis and 
shall be available upon request to the DISTRICT or its authorized representative for audit during normal 
business hours. The records shall be subject to audit by appropriate grantor agency if the PROJECT is funded 
all or in part by a grant. 

p 

If during the course of this contract situations arise which prevent completion within the allotted time, an 
extension may be granted by the AGENT. 

p 

i The DISTRICT may terminate this contract at any time upon reimbursement to the CONSULTANT of 
expenses which include reasonable charges for time and material for the percentage of work satisfactorily 
completed and turned over to the DISTRICT. 

The DISTRICT reserves the right to postpone, terminate or abandon this PROJECT for the CONSULTANT'S 
failure to complete the PROJECT on time, or failure to comply with the provisions of the contract. The 
DISTRICT also reserves the right to terminate any or all parts of this contract for its own convenience as the 
DISTRICT may determine at its sole discretion. 

The DISTRICT hereby gives notice that pursuant to A.R.S. Section 38-511, this contract may be canceled 
without penalty or further obligation within three years after execution if any person significantly involved in 
initiation, negotiation, securing, drafting, or creating this contract on behalf of the DISTRICT is, at any time 
while the contract or any extension of the contract is in effect, an employee or agent of any other party to the 
contract in any capacity or a consultant to any other party of the contract with respect to the subject matter 
of the contract. Cancellation under this section shall be effective when written notice from the Chief Engineer 
and General Manager is received by all of the parties of the contract. In addition, the DISTRICT may recoup 

, , a n y  fee or commission pajd or due to any person significantly involved in initiation, negotiation, securing, 
drafting., or creating the contract on behalf of the DISTRICT from any other party to the Contract arising as, . . 

a result of the contract. 

The CONSULTANT may terminate this contract in the event of nonpayment of fees as specified in Section 
111, PAYMENTS TO THE CONSULTANT. 
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SECTION IX - OWNERSHIP O F  DOCUMENTS 

@ All original documents including, but not limited to studies, reports, tracings, drawings. physical and computer 
models, estimates, field notes, investigations, design analyses, calculations, computer software, and 
specifications, prepared in the performance of this Contract are to be and remain the property of the 
DISTRICT and are to be delivered to the AGENT before final payment is made to the CONSULTANT. The 
DISTRICT reserves the right to reuse the documents as it sees fit. However, the DISTRICT will not reuse, 
alter, or modify these documents without noting such alterations, modifications, or intent of their reuse, and 
will hold the CONSULTANT harmless from any claims arising from the reuse, alteration, or modification of 
the documents. The CONSULTANT may retain reproducible copies of all such documents delivered to the 
DISTRICT. 

SECTION X - COMPLIANCE WITH LAWS 

The CONSULTANT is required to comply with all Federal, State and local laws, local ordinances and 
regulations. The CONSULTANT'S signature on this contract certifies compliance with the provisions of the 
1-9 requirements of the Immigration Reform and Control Act of 1986 for all personnel that the 
CONSULTANT and any subconsultants employ to complete this PROJECT. It is understood that the 
DISTRICT shall conduct itself in accordance with the provisions of the Maricopa County Procurement Code. 

SECTION XI - GENERAL CONSIDERATIONS 

A. Prior to beginning the work, the CONSULTANT shall furnish the DISTRICT for approval the names 
of its key employees, and of its subconsultants and their key employees to be used on this PROJECT. 

a Any subsequent changes are subject to the written approval of the DISTRICT. 

The CONSULTANT in replacing a MBEiWBE subcontractor should attempt to contract with another 
MBEIWBE. 

B. The failure of either party to enforce any of the provisions of this Contract or to require performance 
of the other party of any of the provisions hereof shall not be construed to be a waiver of such 
provisions, nor shall it affect the validity of this Contract or any part thereof, or the right of either party 
to thereafter enforce each and every provision. 

C. The CONSULTANT shall be responsible for the cost of any additional design, field layout, testing, 
! construction and supervision necessary to correct those errors or omissions attributable to the 

CONSULTANT and for any damage incurred by the DISTRICT as a result of additional construction 
I 

i costs caused by such CONSULTANT errors or omissions. 

D. The fact that the DISTRICT has accepted or approved the CONSULTANT'S work shall in no way 
relieve the CONSULTANT'S responsibility. 

E. It is mutually understood and agreed that this Contract shall be governed by the laws of the State of 
Arizona, both as to interpretation and performance. Any action at law, suit in equity, or judicial 
proceeding for the enforcement of this Contract, or any provision thereof, shall be instituted only in the 
courts of the State of Arizona. 
. . . . . . . .  . . . . . . . . 

FCD 97-06 Page 4 of 8 



SECTION XI1 - SUCCESSORS AND ASSIGNS 

This Contract shall not be assigned by either party without prior written approval of the other except that the 
CONSULTANT may use in the performance of this Contract without prior approval of the DISTRICT, 
personnel or services of its related entities and affiliated companies as if they were an integral part of the 
CONSULTANT; and it shall extend to and be binding upon the heirs, executors, administrators, successors 
and assigns of the parties hereto. 

SECTION XI11 - NO KICK-BACK CERTIFICATION 

The CONSULTANT warrants that no person has been employed or retained to solicit or secure this Contract 
upon any agreement or understanding for a commission, percentage, brokerage, or contingent fee; and that 
no member of the Board of DirectorsiSupervisors or any employee of the DISTRICT has any interest, 
financially or otherwise, in the CONSULTANT firm. 

For breach or violation of this warranty, the DISTRICT shall have the right to annul this Contract without 
liability, o r  at its discretion to deduct from the Contract price or consideration, the full amount of such 
commission, percentage, brokerage, or contingent fee. 

. . 

r X 1 7 '  

The Flood Control District of Maricopa county will endeavor to ensure in every way possible that minority 
and women-owned business enterprises shall have every opportunity to participate in providing professional 
services, purchased goods, and contractual services to the Flood Control District of Maricopa County without 
being discriminated against on the grounds of race, religion, sex, age, or national origin. 

The CONSULTANT agrees not to discriminate against any empioyee or applicant for employment because 
of race, religion, color, sex, national origin, age, or disability and further agrees not to engage in any unlawful 0 employment practices The CONSULTANT further agrees to insert the foregoine provisions in ail 
subcontracts hereunder. 

SECTION ;TV - AMENDbIENTS 

This Contract may be amended by mutual written agreement of the DISTRICT and the CONSULTANT. 

p 

To the fullest extent permitted by law, the CONSULTANT shall defend, indemnify and hold harmless the 
DISTRICT, Maricopa County, their agents, representatives, officers, directors, officials, and employees from 
and against all claims, damages, losses and expenses (including but not limited to attorney fees, court costs, 
and the cost of appellate proceedings), relating to, arising our of, or alleged to have resulted from the 
CONSULTANT'S acts, errors, mistakes, or omissions relating to professional services in the performance 
of this Contract. The CONSULTANT'S duty to defend, hold harmless and indemnify the DISTRICT, its 
agents, representatives, officers, directors, officials, and employees shall arise in comection with any claim, 
damage, loss or expense that is attributable to bodily injury, sickness, disease, death, or injury to, impairment, 
or destruction of property including loss ofuse resulting therefrom, caused by any acts, errors, mistakes or 
omissions related to professional services in the performance of this Contract including any person for whose 
acts, errors, mistakes oromissions the CONSULTANT may be legally liable. 

. . . . . 
! . . 

The amount and type of insurance coverage requirements set forth below will in no way be construed as 
limiting the scope of the indemnity in this paragraph. 
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For all other hazards, liabilities, and exposures: To the fullest extent permitted by law, the CONSULTANT 
shall defend, indemnify and hold harmless the DISTRICT, its agents, representatives, officers, directors, 
officials, and employees from and against all claims, damages, losses and expenses (including but not limited 
to attorney fees, court costs, and the cost of appellate proceedings), relating to, arising out of or resulting from 
the CONSULTANT'S work or services. CONSULTANT'S duty to defend. hold harmless, and indemnify 
the DISTRICT, its agents, representatives, officers, directors, officials, and employees shall arise in 
connection with any claim, damage, loss or expense that is attributable to bodily injury, sickness, disease, 
death, injury to, impairment or destruction of property including loss of use resulting therefrom, caused in 
whole or in part by any act or omission of the CONSULTANT, anyone the CONSULTANT directly or 
indirectly employs, or anyone for whose acts the CONSULTANT may be liable, regardless of whether it is 
caused in part by a party indemnified hereunder, including the DISTRICT. 

The amount and type of insurance coverage requirements set forth below will in no way be construed as 
limiting the scope of the indemnity in this paragraph. 

SECTION XVII - TNSURANCE 

Required Coverage 

General Clauses. The CONSULTANT, at its own expense, shall purchase and maintain the minimum 
insurance specified below with companies duly licensed, with a current A.M. Best, Inc. rating of B i - 1 6 ,  or 
approved unlicensed by the State of Arizona Department of Insurance. 

Additional Insured. The insurance coverage, except Workers' Compensation and Professional Liability, 
required by this Contract shall name the DISTRICT, its agents, representatives, officers, directors, officials, 
and employees as Additional Insureds. 

Coverage ~ e h .  All insurance required herein shall be maintained in full force and effect until all work or 
service required to be performed under the terms of the Contract is satisfactorily completed and formally @ accepted; failure to do so may, at the sole discretion of the DISTRICT constitute a material breach of this 
Contract. 

Primary Coverage. The CONSULTANT'S insurance shall be primary insurance as respects the DISTRICT, 
and any insurance or self insurance maintained by the DISTRICT shall not contribute to it. 

Claim Reporting. Any failure to comply with the claim reporting provisions of the policies or any breach 
of the policy warranty shall not affect coverage afforded under the policies to protect the DISTRICT. 

Waiver. The policies, except Workers' Compensation, shall contain a waiver of transfer rights of recovery 
(subrogation) against the DISTRICT, its agents, representatives, directors, officers, and employees for any 
claims arising out of the CONSULTANT'S work or service. 

DeductiblelRetention. The policies may provide coverage which contain deductibles or self insured 
retentions. Such deductible and/or self insured retentions shall not be applicable with respect to the coverage 
provided to the DISTRICT under such policies. The CONSULTANT shall be solely responsible for the 
deductible andlor self insured retention. 

Copies of Policies. The DISTRICT reserves the right to request and to receive, within 10 working days, 
certified copies of any or ail of the above policies and/or endorsements. The DISTRICT shall not be 
obligated, however, to review. same or to advise CONSULTANT of any deficiencies in such policies and 
endorsements,'and such receipt shall not relieve'CONSULTXNT fromi or be deemed a waiver of the 
DISTRICT'S right to insist on, strict fulfillment of the CONSULTANT'S obligations under this Contract. 
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Commercial General LiabiIity. The CONSULTANT shall maintain Commercial General Liability insurance 
with a limit of not less than $1,000,000 for each occurrence with a $1,000,000 General Aggregate limit. The 
policy shall include coverage for bodily injury, broad form property damage, personal injury, products and 
completed operations and blanket contractual covering, but not limited to, the liability assumed under the 
indemnification provisions of this Contract which coverage will be at least as broad as the Insurance Service 
Office, Inc. Policy Form CG 00011093 or any replacements thereof. The Commercial General liability 
additional insured endorsement will be at least as broad as the Insurance Service Office, Inc. Additional 
Insured, Form B, CG 20101093, or replacements thereof. Such policy shall contain a severability of interest 
provision, and shall not contain a sunset provision or commutation clause, nor any provision which would 
serve to limit third party action over claims. 

Automobile Liability. The CONSULTANT shall maintain CommercialIBusiness Automobile Liability 
insurance with a combined single limit for bodily injury and property damage of not less than $1,000,000 each 
occurrence with respect to the CONSULTANT'S any owned, hired, and non-owned vehicles assigned to or 
used in performance of the CONSULTANT'S work or services. Coverage will be at least as broad as 
coverage code 1, "any auto" (Insurance Services Office, Inc. Policy Form CA 00011293, or any replacements 
thereof). 

Worlters' Compensation. The CONSULTANT shall carry Workers' Compensation insurance to cover 
obligations imposed by federal and state statutes having jurisdiction of CONSULTANT'S employees engaged 
in the performance of the work or services; and Employer's liability insurance of not less than $100,000 for 
each accident, $100,000 disease for each employee, and $500,000 disease policy limit 

In case any work is subcontracted, the CONSULTANT will require the subcontractor to provide Workers' 
Compensation and Employer's Liability to at least the same extent as required of the CONSULTANT. 

Professional Liability. The CONSULTANT retained by the DISTRICT will maintain Professional Liability 
insurance covering errors and omissions arising out of the work or services performed by the CONSULTANT 
or any person employed by the CONSULTANT, with a limit of not less than $1,000,000 each claim. 

Certificates of Insurance 

Prior to commencing work or services under this Contract, the CONSULTANT shall furnish the DISTRICT 
with Certificates of Insurance, or formal endorsements as required by the contract, issued by the 
CONSULTANT'S insurer(s), as evidence that policies providing the required coverages, conditions and limits 
required by this Contract are in full force and effect. Such certificates shall identify this Contract number and 
title. 

In the event any insurance policy(ies) required by this Contract is(are) written on a "claims made" basis, 
coverage shall extend for two years past completion and acceptance of the work or services and as evidenced 
by annual Certificates of Insurance. All Certificates of Insurance shall be identified with a contract number 
and title. A $25.00 administrative fee will be assessed for all certificates received without the appropriate 
contract number and title. 

Cancellation and Exniration Notice 

Insurance evidenced by this Certikcate shall not expire, be canceled, or materially changed without fifteen 
(15) days prior written notice to the DISTRICT. If a policy does expire during the life of the contract, a 
renewal Certificate must be sent to the DISTRICT fifteen (15) days prior to the expiration date. 

. . . .  . . . 

All Certificates of Insurance required by this Contract shall be identified with a cbntract number and title. A 
$25.00 administrative fee shall be assessed for all Certificates received without the appropriate contract 

a number and title. 
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* IN WITNESS WHEREOF, the parties herein have executed this Contract. 

HNTB CORPORATION 

s R 
Principal ignature) 

dA 
Georqe R, ffde 

Printed ~ a z e  

K ?  
Title 

Date 

~ ~ 3 -  I ~130qa 
Federal Tax Identification Number 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

RECOMMENDED BY: 

Michael S. Ellegood, P.E. 
Chief Engineer and General Manager 

Date 

LEGAL REVIEW 

Approved as to form and within the powers 
and authority granted under the laws of the 
State of Arizona to the Flood Control District 
of Maricopa County. 

el. dstrict  &&, : 
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ACCEPTED AND APPROVED: 

- 
~ L i r m a n ,  Board o f  ~ i rec tors  

Date 

Date ' .  



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
SCOPE OF WORK 

EAST MARICOPA FLOODWAY 
CAPACITY ASSESSMENT 

FCD 97-06 

I 

GENERAL 

The purpose of this study is to map the East Maricopa Floodway (EMF), assess its existing 
conveyance capacity and compare the calculated capacity with the design capacity. The 
study Limits are from above Brown Road to the confluence of the EMF with the Gila River, 
a distance of approximately 27 miles. The consultant will determine the conveyance 
capacity using the latest version of the U.S. Army Corps of Engineers HEC-RAS River 
Analysis System computer model. All reports and drawings must be checked and sealed 
by persons of appropriate registration responsible for the work. 

All work under this Scope must be completed within 240 calendar days from the 
Notice to  Proceed, including 40 days for District reviews. 

@ PROBLEM STATEMENT 

The EMF is the major regional outfall for the east valley, and it is essential to know if the 
channel in its existing condition can convey the design discharges and what the maximum 
conveyance capacity is. In addition, the impact of its existing condition with the future 
discharges will be assessed. 

TASK 1 - COORDINATION 

1.1 The consultant will update the project schedule submitted during the proposal 
stage. The project schedule will show when coordination meetings are to occur and 
the completion dates for each of the tasks in the scope. The consultant will update 
and resubmit this project schedule whenever changes in the schedule occur. 

1.2 The consultant will p&cipate in regular coordination meetings (at least once every 
four weeks) with the District's Project Manager and in milestone coordination 
meetings in the development of the hydraulic analyses. The consultant is 

. :  . responsible fosthe minutes of any meetings. Whenever possible, coordination ,and 
milestone meetings will be combined. 

a 1.3 The consultant will submit a quarteily estimate of the projected billing within 14 
days of Notice to Proceed. Thereafter, this estimate will be updated and submitted 
to the District's Project Manager at least 10 days before the end of each quarter. 

FCD 97-06 Final Scope of Work August 5 ,  1997 



1.4 The consultant will submit monthly progress reports with the submittal of monthly 
invoices. The report will be brief and should be no longer than two typed pages. 
At a minimum, the monthly report will contain the following: 

a. A description of the work accomplished by task during the reporting month 

b. Percent (%) completed for the month and percent (%) cumulative completed for 
each task. 

c. A brief description of the work to be accomplished the following month. 

d. A description of any problems encountered 

TASK 2 - DATA COLLECTION 

2.1 The District will supply copies of the construction drawings for the EMF. The 
consultant will collect and review pertinent data from the District and other outside 
sources. Data to be collected will include: existing topographic mapping; historical 
flooding information; as-built plans for existing structures; and other pertinent 
information. 

2.2 The District will supply the design and future discharge values to be used. 

2.3 The consultant will develop the preliminary draft of the data collection report, and 
submit it to the ~istrict-for information purposes within 90 days of Notice to 
Proceed. The final version of the data collection report will be included in the Final 
Report for the Study. 

TASK 3 - TOPOGRAPHIC MAPPING 

3.1 An aerial survey subcontractor shall be retained by the consultant as  part of this 
contract. The topographic mapping of the EMF will be done in a strip format from 
north of Brown Road to the Gila River. The strip mapping must extend beyond the 
District's right-of-way, extend far enough upstream and downstream of the study 
limits for proper modeling of the ends of the study, and far enough up the 
tributaries so that the confluences can be properly modeled. 

3.2 The topographic mapping will be developed with a contour interval of 2-feet, and 
at a scale of 1 inch = 100 feet. The topographic mapping will be developed using 
a Digital Terrain Model (DTM). The DTM will be developed and a copy delivered to 
the District following the guidelines stated in the District's Data Delivery 
Specifications: The Hydrologic Information System, Revision 2.2, April 25, 1997. 
The topographic mapping must also meet the quality controls called for in FEMA- 
37, Flood Insurance Study Guidelines and Specifications for Study Contractors, 
January 1995. 
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3.3 The accuracy of the topographic mapping will be checked using the procedures 
called for in FEMA-37. 

3 .4  Digital contour and planimetric data developed for this study will be delivered 
according to the District's HIS specifications. Topography, control items, and 
corners will be submitted for review and approval before analysis and generation 
of other HIS data. 

3.5 Control: 

a. Horizontal control will be on 1983 NAD 

b. Vertical control will be on 1929 NGVD. The consultant will provide a conversion 
factor, including documentation on how it was derived, for converting the 
elevations to 1988 NAVD. 

c. The consultant will systematically set panel points and establish horizontal and 
vertical control throughout the areas to be mapped for use in compilation by the 
aerial survey contractor. The controls for the aerial mapping will be in sufficient 
numbers and will be in locations that will be compatible with the accuracy of 
the mapping requirements. The controls will be of at least third order accuracy. 
Section corners, quarter corners, and mid-section points will be used for 
control points wherever possible; including ERMs from prior ADMSs, FISs, and 
FCD projects. Where readily available, surveys will tie into the State Plane 
Coordinate System. 

3.6 The consultant will develop permanent non-erasable mylars of the topographic 
mapping. The drawings will be 24" X 36" in size, with a scale of 1 inch = 100 feet 
and a contour interval of 2 feet for all mapping except for section line roads which 
will have a contour interval of 1 foot. A sample cover sheet will be provided by the 
District. The project title, date of topographic mapping, and a location map 
showing geographic range covered by each sheet are typical items that need to be 
added by the consultant. Each drawing will include a minimum of a north arrow, 
scale, section comers and quarter comers, current and proposed streets and 
highway names, State Plane Coordinate System, major drainage features, corporate 
boundaries, cross section lines, channel station center line, index map, and 
description and elevation of elevation reference marks (ERMs). A note explaining 
the proper means to convert the NGVD 29 elevations to NAVD 88 elevations will be 
included in "NOTES" in the map border. No sticky backs or other types of applied 
material shall be used on the mylars. 

3.7 One complete set of 9" x 9" contact prints of the aerial stereo photographs 
sequentially numbered and catalogued will be provided to the District. Include an 
exhibit showing the area covered by each flight. 
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TASK 4 - FIELD SURVEY 

4.1 The consultant will be responsible for obtaining the necessary field survey work to 
support the topographic mapping effort, and to provide supporting data for the 
hydraulic modeling and analysis . 

4.2 Ground Control: 

4.2.1 All topographic mapping and survey work will meet or exceed Federal 
Emergency Management Agency (FEMA) minimum criteria as  defined in FEMA 
Document 37, Flood Insurance Study Guidelines and Specifications for Study 
Contractors, January 1995. This would include, but is not limited to: the 
establishment of "permanent" elevation reference marks (ERMs); field control; 
and verification of profiles by the ground survey profile procedure. 

4.2.2 Horizontal and Vertical Control: Systematically set panel points and establish 
horizontal and vertical control throughout the area to be mapped for use  in 
compilation by the aerial survey contractor. Where readily available, surveys 
will tie into State Plane Coordinate System 1983 NAD. Field control will be 
sufficient, at  least one "permanent" point per mile, such points being used a s  
Elevation Reference Marks (ERMs). Surveys will be based on National Geodetic 
Vertical Datum (NGVD) 1929. The consultant will provide a conversion factor, 
including documentation of how it was derived, to allow comparison of NGVD 
29 elevations to NAVD 88 elevations and it will be included in the Final Report. 
"Permanent? survey points will consist of existing monumentation, such a s  
brass caps or similar survey monuments. Where additional monumentation is 
needed, survey markers conforming to Maricopa Association of Governments 
(MAG) Uniform Standard Detail for Public Works Construction, Detail No. 
120-1, 'Type C, shall be placed 2" +/-  above grade, and topped with a brass cap. 
Elevation Reference Marks will be labeled on available maps and described in 
a manner which allows them to be readily located in the field. 

4.2.3 All aerial targets are to be removed following completion of the topographic 
mapping. 

4.3 The consultant will verify the accuracy of the mapping by the procedures called for 
in FEMA-37 or other methods acceptable to the District. This will also include the 
verification of cross sections used in the hydraulic analyses. 

4.4 Field surveys of bridges, culverts, and hydraulic structures are to be obtained by 
the consultant when as-built plans are not available or when changes, such as 
sedimentation, have occurred since the date of the as-built. The information 
obtained shall be in ,a  format appropriate for use in the HEC-RAS model. It may 
be necessary to field survey some structures since the as-built plans may not be 
on 1929 NGVD. 

' 4.5  he sunrey notes will be copied,placed.into a notet'ook, and submitted to the 
District separate from the Final Report. 
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TASK 5 - HYDMULIC ANALYSIS 

5.1 Hydraulic analyses will be performed using the latest version of the U.S. Army 
Corps of Engineers HEC-RAS River Analysis System computer model. The 
upstream end of each analysis will be the terminus of the EMF upstream of Brown 
Road. The downstream limit will be at the confluence of the EMF and the Gila 
River. The analysis will include extending the model a minimum of 500 feet 
upstream each tributary in order to model the tributary side inflow at the major 
concentration points such as: Superstition Freeway, Guaddupe Channel, Powerline 
Floodway, Rittenhouse Channel, Queen Creek, and Sanoqui Wash. 

5.2 The consultant must obtain District approval at each of the following steps: 

a. Field reconnaissance report and estimation of Manning's "n" values. 

b. Proposed location and alignment of the cross sections and channel 
centerline. 

c. Each Hydraulic Report (run). 

5.3 Field Reconnaissance: 

5.3.1 The consultant will conduct a field reconnaisswce of the full study reach. 
This will include observation of channel and floodplain conditions for 
estimation of Manning's "nu values; photographic documentation of 
floodplain characteristics; determination of channel bank stations; 
observation of possible overflow areas; inspection of levees or other flood 
control structures; and measurement of bridge dimensions. 

5.3.2 Manning's "n" values are to be determined using the methodology in the 
USGS report, Estimated Manning's Roughness Coefficients for Stream 
Channels and Flood Plains in Maricopa County, Arizona, April 199 1. Copies 
of the report are available through the District. 

5.3.3 A draft report on the field reconnaissance shall be submitted to the District 
for review and approval before beginning the HEC-RAS modeling. The report 
will present the determination of channel and overbank "n" values using 
captioned color photographs or color photocopies. The report will also 
discuss floodplain conditions affecting the analyses (such as a negative 
slope), describe structures and obstructions, and provide color photos or 
photocopies of major hydraulic structures. Photo locations, structures, and 
"n" values will be displayed on reduced scale mapping. The field 
reconnaissance report will be included in the Final Report. 

5.4 The conzultant will create the hydraulic computer models of the EMF using the 
topographic mapping developed for this study. The first model will be for the 
existing topographic condition with the design discharge values. The consultant 
will develop a second hydraulic model to determine the bankfull capaciw value at 
each cross section, based upon essting topographic conditions without any 
freeboard. The consultant will develop a third model using the future condition 
discharges. The District will supply the design and future condition discharge 
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values. 

5.5 The consultant will review the results of the first three hydraulic models to 
determine areas where the design and future dischar~es aren't contained within the - 
existing topography for the EMF. 

5.6 The computer models will be executed in a mixed flow regime to assess subcritical 
and supercritical flow through the drop structures and the lined sections. 

5.7 Cross Sections: 

5.7.1 The location and alignment of cross sections and channel centerline will be 
submitted for the District's review and approval before digitizing the cross 
section data. Cross section stationing will be from left to right looking 
downstream with the thalweg at station 5,000. Cross sections will be 
spaced approximately every 500 feet, unless geographic, structural 
constraints, or modeling requirements dictate otherwise, and shall extend 
the full width of the area in question. Identification of cross sections will be 
in river miles, increasing upstream. The stationing will tie into the specified 
river mile of the existing EMF stationing. Cross section orientation may 
need to be altered after running of HEC-RAS model to ensure that sections 
are perpendicular to flow. Cross sections developed by the HEC-RAS 
interpolation routine are not to be used. 

5.7.2. All cross sections shall be plotted using a pen, laser, or electrostatic plotter. 
The cross section plots will show the water surface elevation, ineffective flow 
areas, "nu values, channel stationing and other pertinent information. All 
plots are to be accompanied by a legend. These plots are to be available at 
all reviews and will be included in the as part of the Final Report. 

5.8 Bridges and culverts must be modeled according to HEC-RAS modeling 
requirements for the selected routine. Where multiple bridges occur, each bridge 
shall be modeled separately. The HEC-RAS modeling results for bridges, culverts, 
and other hydraulic structures must be checked by using an independent method 
approved by the District to analyze these structures. 

5.9 The consultant is to make refinements to the computer models based on review of 
the models by the District. Adjustments to the input parameters for obtaining the 
most realistic results are considered normal to the scope. 

5.10 A Final Report will be submitted at the end of the study. The Final Report will 
include copies of correspondence, minutes of any meetings, the data collection 
report, field reconnaissance report, discussion of the various hydraulic models 
developed, discussion of the problems encountered, complete printouts of the HEC- 
RAS models, copies of the HEC-RAS models on diskette, and reduced (1 1" x 17") 

. . 
copies of the work study drawings. The Final Report will be organized similar to the 
way the Technical Data Notebook is for Floodplain Delineation Studies. The Fin4 
Report must also assess the hydraulic impacts of flow at bends and sideinflow into 
the channel at: Superstition Freeway, Guadalupe Channel, Powerline Floodway, 
Rittenhouse Channel, Queen Creek and Sanoqui Wash. The Final Report shall also 
compare the Manning's n values from the design condition with the ones used in 
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0 
this study. 

5.11 The consultant will develop full size (24" x 36") work study drawings showing the 
delineation of the hydraulic modeling results. The horizontal scale wiil be 1" = 100' 
and  the target vertical scale will be either 1" = 5', or 1" = 10'. The upper half of 
these drawings will be a plan view of the EMF and will be similar; how the 
drawings are done for a Floodplain Delineation Study. These drawings will include 
all the information required on the topographic mylars (Task 3.6) and, the cross 
section location, channel center line, delineation limits, etc. The lower half will be 
a profile plot showing such items a s  but not limited to: the channel thalweg, cross 
section location, left and  right bank elevation, and the computed water surface 
elevations. A total of two sets of plan and profile drawings will be developed. The 
first set will show the water surface elevations for the design discharges and  the 
bankfull discharges. The second set will show the water surface elevations with the 
future condition discharges. One copy of each set of these drawings on mylar will 
be delivered to the District a t  the end of the study. No sticky backs or other types 
of applied material shall be used on the mylars. 

5.12 The hydraulic modeling information and results will be delivered in electronic 
format compatible with the District's Hydrologic Information System (HIS). 

TASK 6 - HIS DATA 

(Only t h e  coverages specified below will be  created and delivered) 

HIS Data: 
Digital data will be prepared in conformance with the District's Data Delivery Specifications, The 
Hydrologic Information System, Revision 2.2, April 25, 1997 for the following themes: 

Name 

NDXPRJ 

PRJ 

CART0 

CORNERS 

Page 
No. 

LP-40 

I System) 

Description 

Shows the map sheet boundaries of the project 

LP-60 

LP-110 

LP-210 

CTRL 

STRCT - 
DQ 
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Defines the boundary of the project 

For storing planirnetric features typically captured in study 
workflow but not required for FCD HIS analytic purposes 

Section corners a s  defined by the PLSS (Public land survey 

PRJ.REL 

LP-215 

LP-360 

LP-410 

Other control points that are not comers 

Structures like building footprints, (If any) 

Data Quality of Data: Scale, date, Vertical Datum, 

LP-430 

Projection 

Contractor name, Project Name, Project Id 



ELV 

LAKE 

RIVER 

a This is a comprehensive listing of possible features. If there are no features collected under 
one of the categories mentioned, then the theme does not need to be delivered, although 
the first automation of the CAD digital files must be submitted. 

HIS data submitted will be subject to a rigorous quality control (QC) check by the District. 
The District makes use of a checklist and a computer program to document and automate 
the QC process. A copy of the checklist will be furnished to the consultant. The 
consultant will use the checklist to review each HIS data submittal for compliance, and 
deliver a completed copy of the checklist to the District along with the data submittal. 

The District will supply to the consultant the computerized application that automates the 
QC process. The consultant must use the computer application to review the data prior 
to any submittals. The application is available for ArcjInfo on all UNIX platforms. 

TASK 7 - DELNERABLES 

7.1 One draft copy of the Data Collection Report. 

7,2 . One (1) copy of the Digital Terrain Model (DTM) will be submitted following the 
guidelines stated in the Data Delivery specifications: The Hydrologic Information 
System, Revision 2.2, April 25, 1997. 

1 

7.3 Digitized topographic and other data in conformance with the District's HIS 
Specifications. The digitized topographic data shall be submitted as soon as  it is 
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LP-710 

LP-950 

LP-960 

Contours and spot elevations 

Lakes are in the area (If any) 

Washes or streams in the area (If any) 



available. 

7.4 One ( I )  complete set of 9" X 9" contact prints of the aerial stereo photographs 
sequentially numbered and catalogued. 

7.5 One complete set of non-erasable mylars (24" x 36") of the topographic mapping 
data. 

7.6 Two (2) sets of complete survey notes will be submitted in a notebook separate from 
the Final Report. 

7.7 One draft copy of the Field Reconnaissance Report. 

7.8 Three (3) complete copies of the Final Report. 

7.9 One (1) complete mylar set of the full size (24" x 36") work study drawings, and one 
(1) complete set of the work study drawings on paper. 

7.10 Copies of any other materials used in the development of the report including the 
first automation of the CAD digital files. 

- - 
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Maricopa County 

2001 West Durango Street . Plic~enix, Arizoli,i 85009.6399 
Teleplione (6021 500-1 101 

Fdx (602) SO(,-4601 
TT (602) 506-5897 

R E C E I V E D  

SEP 2 I 1938 

(I N T' E3 

September 16, 1998 

HNTB 
40 North Central Avenue, Suite 300 
Phoenix, /+Z 85004 

Subject: . Change Order No. 1 
Contract FCD 97-06, East Maricopa Floodway 

Attached is one fully executed original of the subject change order for your files. 

If you have any questions, please call the writer at 506-4433. 

Sincerely, 

BOARD OF DlRCCrORS 
Jan Brewer 

Fulton Brock 
Andrew Kunasek 

Do11 Stapley 
Mary Kosc Carrido Wilcox 

h KLfJLQ- 
Dortha Klaahsen 
Contract Administrator 



E N G I N E E R I N G  CHANGE ORDER 

FLOOD CONTROL DISTRICT OF MARICOPA C O U N T Y  

Cont rac t  C h a n g e  O r d e r  No. 1 

Date :  9/04/98 PCN No. :  121-00-94 

FCD C o n t r a c t  No. /Name:  East M a r i c o p a  F l o o d w a y  Capac i ty  S t u d y  

TO: HNTB, C o n s u l t a n t  

By m u t u a l  agreement of t h e  parties, t h e  fo l lowing  cont rac t  change(s)  a r e  incorporated into Cont rac t  
FCD 97-06. A l l  o t h e r  contract t e r m s  a n d  condi t ions  remain  unchanged .  

Descript ion of Change(s)  

1) Add a third profile to the hydraulic analysis using the existing condition discharges developed by the District for the EMF. 
The results of this third profile are to be included on the plan and profile sheets, and in the Final Report in the same fashion as 
the other two profiles. 2) Revise the determination of the bankfull discharge from being a separate HEC-RAS model to 
determining it from the rating curve for each cross section. 3) Revise the requirement for extending the HEC-RAS model 500 
feet upstream of each tributaly to delineating the EMF'S computed water surface elevation up the tributary. 4) In order to 
better display the study results, the consultant may revise the size of the sheets. However, one side of the sheets may not 
exceed 36 inches in length. 5) Delete the translation of the study results (hydraulic modeling and delineation) into the District 
CIS format. Instead this information will be submitted in a CADD format. The consultant shall layer the CADD files in a 
fashion that will allow translation of the study results into aGIS format at a later date by the District. 

Or ig ina l  C o n t r a c t  A m o u n t  $ 326 ,880  

T o t a l  d o l l a r  a m o u n t  of this  C h a n g e  O r d e r  $ -5,525 

T o t a l  c o n t r a c t  amount t h r o u g h  th i s  C h a n g e  O r d e r  $ 321 ,355  

By means of th i s  c h a n g e  order ,  - 1 6 3  d a y s  a r e  a d d e d  t o  t h e  con t rac t  c o m p l e t i o n  date. The rev ised  
cont rac t  c o m p l e t i o n  d a t e  is 10/30/98. 

We, the unders igned  Consu l tan t ,  h e r e b y  a g r e e  t h a t  upon  execu t ion  o f  t h i s  c h a n g e  o r d e r  we wil l  p e r f o r m  
all se rv ices  a s  ident i f ied above ,  a n d  wil l  a c c e p t  t h e  a b o v e  specif ied amount (s )  as fu l l  p a  

Consultant NameIAddress: HNTB By: 

40 North Central Avenue, Suite 300 Title: /yJ5 )d- fi;. 
Phoenix, Arizona 85004 Date: ?/4/ifi  

Recommended by: u t .  9/&/9 s 
n 2 Date 

Approved 
. Y --ST6 

m\-&~ief ~ n ~ i n e e w n e r a l  Manager Date 

Rcviscd 5/98 



ARCHITECTS ENGINEERS PLANNERS 

September 21, 1998 

Mr. Robert G. Parks 
Vice President 
Aerial Mapping Company, Inc. 
3 141 West Clarendon Avenue 
Phoenix, Arizona 850 17 

Reference: East Maricopa Floodway Capacity Assessment 
- Contract No. FCD 97-06 

Subject: Subconsultant Agreement Amendment 
Per Change Order No. 1 

Dear Bob, 

Attached are two copies of the subconsultant agreement amendment for the above 
referenced project with HNTB . We have deducted your contracted fee from $74,684 to 
$69,159 per Change Item No. 5 in the attached Change Order No. 1. With this fee 
reduction, the translation of the study results into the FCDMC's GIS format was deleted 
from your scope of work. 

Please initial this amendment for acknowledge of the change in scope and fee, and 
forward a signed original to HNTB. 

Very Truly Yours, 

HNTB CORPORATION 

U 
B. Gary Sun, P.E. 
Project Manager ' 

Aerial Mapping Gomany. Inc. 

,!!&L 
Date $2L7/? 3 

Attachment 

cc: Judy Hannah 
File 27559 



FLOOD CONTROL DISTRICT 
of 

Maricopa County 

2801 West Dur.ingo Street Phoenix, Arizona 85009-6399 
Telephone (602) 506-1501 

Fax (602) 506-4601 
TT (602) 106-5897 

September 16, 1998 

HNTB 
40 North Central Avenue, Suite 300 
Phoenix, AZ 85004 

Subject: ' Change Order No. 1 
Contract FCD 97-06, East Maricopa Floodway 

Attached is one fully executed original of the subject change order for your files 

If you have any questions, please call the writer at 506-4433. 

Sincerely, 

BOARD OF DIRECTORS 
Ian Brewer 

Fulton Erock 
Andrew Kunasek 

Don Stapley 
Mary ROS? Garrido Wilcox 

Dortha Klaahsen 
Contract Administrator 



ENGINEERING CHANGE ORDER 

FLOOD CONTROL DISTFUCT OF MARICOPA COUNTY 

Contract Change Order No. 1 

Date: 9/04/98 PCN No.: 121-00-94 

FCD Contract No./Name: East Maricopa Floodway Capacity Study 

TO: HNTB, Consultant 

By mutual agreement of the parties, the following contract cliange(s) are incorporated into Contract 
FCD 97-06. All other contract terms and conditions remain unchanged. 

Description of Change(s) 

I) Add a third profile to the hydraulic analysis using the existing condition discharges developed by the District for the EMF. 
The results of this third profile are to be included on the plan and profile sheets, and in the Final Report in the same fashion as 
the other two profiles. 2) Revise the determination of the bankfull discharge from being a separate I-IEC-KAS model to 
determining it from the rating curve for each cross section. 3) Revise the requirement for extending the HEC-RAS model 500 
feet upstream of each tributary to delineating the EMF'S computed water surface elevation up the tributary. 4) In order to 
better display the study results, the consultant may revise the size of the sheets. However, one side of the sheets may not 
exceed 36 inches in length. 5) Delete the translation of the study results (hydraulic modeling and delineation) into the District 
GIS format. Instead this information will be submitted in a CADD format. The consultant shall layer the CADD files in a 
fashion that will allow translation of the study results into a GIS format at a later date by the District. 

Original Contract Amount $ 326,880 

Total dollar amount of this Change Order $ -5,525 

Total contract amount through this Change Order $ 321,355 

By means of this change order, 163 days are added to the contract completion date. The revised 
contract completion date is 10/30/98. 

We, the undersigned Consultant, hereby agree that upon execution of this change order we will perfor~n 
all services as identified above, and will accept the above specified amount(s) as full pa 

Consultant NameIAddress: HNTB By: 

40 North Central Avenue, Suite 300 Title: /?d2 //t- &. 
Phoenix, Arizona 85004 

4/6/3 5 
Date 

Approved ~-676 
q \ a i e f  ~ n g i n e e w n e r a l  Manager Date 

Revised 5198 





0 HNTB 
Meetin? Minutes 

EAST MARICOPA FLOODWAY CAPACITY ASSESSMENT STUDY 
J?LOOD CONTROL DISTRICT OF MARICOPA COUNTY 

Contract No. PCD 97-06 

PROJECT COORDINATION MEETING 

Date: Thursday, January 13, 1998 

T i e :  1:30 p.m. 

Location: FCDMC 

Meeting Attendees: 

Marta Dent, FCDMC-G.I.S. 
Valerie Swick, FCDMC-Engineering 
Jill Bennett, HNTB (528-4361) 
Mark Brewer, FCDMC-G.I.S. 
Glenn Card, FCDMC-Engineering 
David Degerness, FCDMC-Engineering 
Tim Murphy, FCDMC-Engineering (506-4605) 
Joe Tram, FCDMC-Engineering 
Bob Parks, Aerial Mapping Company, Inc. (AMCI) (263-5728) 
Gary Sun, HNTB (528-4391) 

Meeting Minutes By: Gary Sun, HNTBA~ 
The purpose of this Project Coordination Meeting was to discuss GISICADD requirements, 
Project Progress and Project Schedule. The following is a summary of items discussed and 
agreed upon in the meeting: 

1. GIS and CADD: 
a. HNTB has copied the FCDMC's standard border, cover sheet and plan and profile sheets 

from the FCDMC's web page today. 
b. Only the existing topography, hydraulic files, floodplain limits and new HIS information 

will be provided in GIS format. The plan and profile sheets will not go into GIS. 
c. HNTB will provide AMCI a "Layering Scheme" for any new information to be converted 

to GIS. The GIS files will be prepared and submitted by AMCI. 

e d. HNTB will check and review the AMCI's topography submittals, and then AMCI will 
deliver the existing topography GIS information to FCDMC as soon as HNTB approves. 



East Maricopa Floodway Capacity Assessment Study 
Project Coordination Meeting 
Tuesday, January 13, 1998 
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e. FCDMC will provide HNTB a program that can be downloaded from the FCDMC web 
page to get the FCDMC Output Tables for GIs directly from the HEC-RAS files. 

f. FCDMC will get their CADD personnel to discuss with HNTB on PLOT setup, cell 
library, pen tables, font library, plot files, level symbology, and miscellaneous items. 

g. HNTB will copy the cell and font libraries used as a part of their CADD deliverable. 

2. Project Progress: 

a. Field Survey: Field survey work is completed, and the Survey notes will be compiled 
and delivered to HNTB by January 23, 1998. 

b. Mapping: HNTB only received the f i s t  3.5 miles of topography from the north end of 
the project. AMCI will deliver the rest of the Maricopa County side of topography by 
Friday, January 16, 1998. The topography in the Gila River Indian Community will be 
delivered to HNTB no later than Tuesday, February 10, 1998. 

c. Hydrology: 
i. The future 100-year peak discharges are being modified due to the 1997 Land Uses 

change from the 1990 information. 
ii. The existing 100-year peak discharges are almost completed by FCDMC. These 

discharges will be completed by Friday, January 16, 1998. 
iii. The future 100-year peak discharges will be completed by Friday, January 23, 1998. 
iv. It was decided that no inflows will be provided from Hunt Highway to the Gila River 

because these inflows are not enough to change the floodway peak flows. Therefore, 
the last inflow information provided will be at Hunt Highway. 

v. It was agreed that FCDMC can provide all the existing and future 100-year discharges 
on the same exhibit to HNTB. HNTB will verify the exact inflow locations with 
FCDMC before the HEC-RAS modeling. 

d. Roodway Centerline: 
i. HNTB requested the floodway centerline information within two golf courses, Leisure 

World and Superstition Springs Golf Courses. 
ii. Tim provided HNTB with two plans related to these golf courses. They were 

"Grading Plan for R.W.C.D. Floodway north of Southern Avenue" and "Flood 
Boundaries for the Golf Course Design within the R.W.C.D. Floodway, Southern 
Avenue to Guadalupe Road". HNTB will use any floodway centerline information 
from these plans. 

iii. It was agreed that HNTB will add a disclaimer on the plans regarding using the as- 
built plans and accuracy of the floodway centerliie. 

e. Plan and Profile Sheet Scale: It was decided that HNTB will use the 1"=100' 
horizontal scale and the 17'=5' vertical scale on all the plan and profile sheets. 



East Maricopa Floodway Capacity Assessment Study 
Project Coordination Meeting 
Tuesday, January 13, 1998 
Page 3 

3. Project Schedule: HNTB will revise the Project Schedule to reflect the intermediate 
submittals delay, but the F i l  Report submittal date is still the same on May 19, 1998. 
HNTB will submit the Draft Data Collection Summary, Draft Field Reconnaissance Report, 
and Draft Manning's n Value Determination Report next week. 

If any attendees have any corrections or additions to these minutes, please notify Gary Sun at 
528-4391. 

cc: Attendees 
Larry Maldonado - Project Engineering Consultants 
HNTB F i e  27559 
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Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: Monthly Progress Report I 
Contract No. FCD 97-06 
East Maricopa Floodway Capacity Assessment 

Dear Joe, 

A. In this letter we are reporting project progress on the above mentioned project from 
September 22 through October 24, 1997. 

B. Our estimated completion by task is as follows: 

1.0 COORDINATION 
2.0 DATA COLLECTION 
3.0 TOPOHRAPHIC MAPPING 
4.0 FIELD SURVEY 
5.0 HYDRAULIC ANALYSIS 
6.0 HIS DATA 
7.0 DELIVERABLES 

TOTAL PROJECT 18% 

C. Progress on individual tasks through the reporting period is outlined below: 

1 .O COORDINATION: Submitted Project Schedule on October 20, 1997. 
2.0 DATA COLLECTION: Collected bridge and culvert as-built plans. 
3.0 TOPOGRAPHIC MAPPING: Made the first of two flights on October 1, 1997 to 

cover the Maricopa County portion of the East Maricopa Floodway. 
4.0 FIELD SURVEY: Completed ground control for the first flight of topographic 

mapping, and completed field survey of bridgeslculverts from Brown Road to 
Riggs Road. 

5.0HYDRAULIC ANALYSIS: Two field reconnaissance trips were made on 
0ctbbe.i 7 and 13, 1997 fo; the ehtite 27 mile floodway. : 

. . 

D. Tasks to be accomplished the following month is outlined below: 

a 
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2.0 DATA COLLECTION: Collect all the bridge and culvert as-built plans, and 
review the collected as-built plans. 

3.0 TOPOGRAPHIC MAPPING: Make the second (last) flight to cover the south 
end of East Maricopa Floodway within the Gila River Indian Community. 

4.0 FIELD SURVEY: Complete ground survey for the second flight and continue the 
bridgelculvert field surveys. 

5.0 HYDRAULIC ANALYSIS: Review the site photographs and prepare the 
Manning's n Value Determination Report. 

Very truly yours, 

HNTB Corporation 

u B. Gary Sun, P.E. 
Project Manager 

cc: File 27559 



1- ARCHITECTS ENGINEERS PLANNERS ntv, A,t., ,,,,. <A# ,,,,. 
.Y,,"os., .sr,,r<. i u o  

.,<, K,,,,,><,'r>,,r,,, 

August 1 1, 1998 !'l>f!<~!,,.V, "r,Zt81,,, 

*TOO i 

Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: Monthly Progress Report I1 
Contract No. FCD 97-06 
East Maricopa Floodway Capacity Assessment 

Dear Joe, 

A. In this letter we are reporting project progress on the above mentioned project from 

. .. 
October 25 through Noveikber 28, 1997. 

B. Our estimated completion by task is as follows: 

1.0 COORDINATION 
2.0 DATA COLLECTION 
3.0 TOPOHRAPHIC MAPPING 
4.0 FIELD SURVEY 
5.0 HYDRAULIC ANALYSIS 
6.0 HIS DATA 
7.0 DELIVERABLES 

TOTAL PROJECT 36% 

C. Progress on individual tasks through the reporting period is outlined below: 

1.0 COORDINATION: Coordinated work tasks with the subconsultants. 
2.0 DATA COLLECTION: Collected additional bridge and culvert as-built plans, 

reviewed the collected as-built plans. 
3.0 TOPOGRAPHIC MAPPING: Made the second and last flights on November 22, 

1997 to cover the south end (Gila River Indian Community) portion of the East 
Maricopa Floodway. 

4.0 FIELD SURVEY: Completed ground control for the second flight of topographic 
mapping, completed field survey of bridgeslculverts, complied field survey data. 

5.0 IYDRAULIC ANALYSIS: :Prepared draft Mawing's n Value Deterhination 
Report and drift Field Reconnaissance ~epor t .  

D. Tasks to be accomplished the following month is outlined below: 



2.0 DATA COLLECTION: Collect all the bridge and culvert as-built plans. Nine 
more structures' as-built plans were needed to be collected including US 60 and 
SR 587 Bridges from ADOT. 

3.0TOPOGRAPHIC MAPPING: Submit the Contact Prints and preliminary 
topography. 

4.0 FIELD SURVEY: Complete the compiling of control points for aerial mapping 
and submit the bridge/culvert field survey data. 

5.0 HYDRAULIC ANALYSIS: Continue preparation of the draft Manning's n Value 
Determination Report while we are waiting for the mapping. 

Very truly yours, 

HNTB Corporation 

V 

B. Gary Sun, P.E. 
Project Manager 

cc: File 27559 
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a August 1 1,1998 

Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: Monthly Progress Report 111 
Contract No. FCD 97-06 
East Maricopa Floodway Capacity Assessment 

Dear Joe, 

A. In this letter we are reporting project progress on the above mentioned project from 
November 29 through December 26,1997. 

B. Our estimated completion by task is as follows: 

1 .O COORDINATION 
2.0 DATA COLLECTION 
3.0 TOPOHRAPHIC MAPPING 
4.0 FIELD SURVEY 
5.0 HYDRAULIC ANALYSIS 
6.0 HIS DATA 
7.0 DELIVERABLES 

TOTAL PROJECT 40% 

C. Progress on individual tasks through the reporting period is outlined below: 

1.0 COORDINATION: Coordinated work tasks with the subconsultants. 
2.0 DATA COLLECTION: Collected additional bridge and culvert as-built plans, 

reviewed the collected as-built plans. 
3.0TOPOGRAPHIC 'MAPPING: Received a COPY of contact prints and a 

A. 

preliminary (95% complete) topography and DTM drawings from AMCI on 
December 23, 1997 for the north (Maricopa County) portion of the East Maricopa 
Floodway. 

4.0 FIELD SURVEY: Complied field survey data and ground control points. 
' . 5.0 HYDRAULIC .ANALYSIS:, Prepared draft Manning's n Value Determination . . 

Report and draft Field Reconnaissance Report. * D. Tasks to be accomplished the following month is outlined below: 
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2.0 DATA COLLECTION: Collect the as-built plans for two golf courses at Leisure 
World and Superstition Springs. 

3.0 TOPOGRAPHIC MAPPING: Complete topography. 
4.0 FIELD SURVEY: Complete and submit the bridgetculvert field survey data. 
5.0 HYDRAULIC ANALYSIS: Continue preparation of the draft Manning's n Value 

Determination Report, review the mapping, and generate the surfaces (DTM). 

Very truly yours, 

HNTB Corporation 

B. Gary sun: P.E. 
Project Manager 

cc: File 27559 
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Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: Monthly Progress Report IV 
Contract No. FCD 97-06 
East Maricopa Floodway Capacity Assessment 

Dear Joe, 

A. In this letter we are reporting project progress on the above mentioned project from 
December 27, 1997 through January 30, 1998. 

B. Our estimated completion by task is as follows: 

1.0 COORDINATION 
2.0 DATA COLLECTION 
3.0 TOPOHRAPHIC MAPPING 
4.0 FIELD SURVEY 
5.0 HYDRAULIC ANALYSIS 
6.0 HIS DATA 
7.0 DELIVERABLES 

TOTAL PROJECT 42% 

C. Progress on individual tasks through the reporting period is outlined below: 

1.0 COORDINATION: A project coordination meeting was held on January 13, 
1998 with FCDMC and Aerial Mapping Company, Inc. (AMCI) to discuss 
GISICADD requirements, project progress and project schedule. 

2.0 DATA COLLECTION: Completed collections of all available as-built plans on 
January 13, 1998. 

3.0 TOPOGRAPHIC MAPPING: Received the remaining 16 +I- miles of preliminary 
(95% complete) topography from AMCI on January 22, 1998 for the north 
(Maricopa County) portion of the East Maricopa Floodway. 

. . .  4.0 FIELD SURVEY: Received field survey notes from.PEC onJanuary 21, 1998. 
~on t inue ' com~i l i n~  ground control points. 

5.0 HYDRAULIC ANALYSIS: Submitted draft Manning's n Value Determination 
Report to FCDMC on January 29, 1998. Continued the floodway thalweg 
determination. 



6.0 HIS DATA: No work was done for this period. 
7.0 DELIVERABLES: Submitted draft Data Collection Report to FCDMC on 

January 14,1998. Submitted a copy of Yx9" Contact Prints to FCDMC. 

D. Tasks to be accomplished the following month is outlined below: 

3.0 TOPOGRAPHIC MAPPING: Complete topography for the south end. 
4.0 FIELD SURVEY: Complete and submit the panel control points to AMCI for the 

Gila River Indian Community area. 
5.0 HYDRAULIC ANALYSIS: Review the mapping, generate the surfaces (DTM), 

cut cross sections. 

Very truly yours, 

HNTB Corporation 

w 
B. Gary Sun, P.E. 
Project Manager 

cc: File 27559 
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Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: Monthly Progress Report V 
Contract No. FCD 97-06 
East Maricopa Floodway Capacity Assessment 

Dear Joe, 

A. In this letter we are reporting project progress on the above mentioned project from 
January 3 1 through February 27, 1998. 

B. Our estimated completion by task is as follows: 

1.0 COORDINATION 
2.0 DATA COLLECTION 
3.0 TOPOHRAPHIC MAPPING 
4.0 FIELD SURVEY 
5.0 HYDRAULIC ANALYSIS 
6.0 HIS DATA 
7.0 DELIVERABLES 

TOTAL PROJECT 52% 

C. Progress on individual tasks through the reporting period is outlined below: 

1.0 COORDINATION: Coordinated with FCDMC and subconsultants. 
2.0 DATA COLLECTION: This task was completed in January, 1998. 
3.0 TOPOGRAPHIC MAPPING: Received a preliminary topography (breaklines file) 

from AMCI on February 16, 1998 for the south (Gila River Indian Community) 
portion of the East Maricopa ~loodway. 

4.0 FIELD SURVEY: This task is completed in this period. 
5.0 HYDRAULIC ANALYSIS: Continued the floodway thalweg determination 

using river miles for the EMF downstream end at the top of grouted riprap drop 
structure Mile 0000: Completed. the .floodway thalweg determination on. 
February 20, and began cutting the cross section on ~ e b r u a r ~  23, 1998. Generated 
DTM files for the Maricopa County portion of the EMF. 

6.0 HIS DATA: No work was done for this period. 



7.0 DELIVERABLES: Received FCDMC review comments on February 25, 1998 
for the draft Manning's n Value Determination Report. 

D. Tasks to be accomplished the following month is outlined below: 

3.0 TOPOGRAPHIC MAPPING: Complete topography for the south end. 
5.0 HYDRAULIC ANALYSIS: Complete the surfaces (DTM) generation, Continue 

cutting cross sections, and begin HEC-RAS modeling. 
6.0 HIS DATA: Prepare GIs data for topography. 

Very truly yours, 

HNTB Corporation 

B. Gary ~ u n b . ~ .  
Project Manager 

cc: File 27559 

j:\27559\commmtgs\letters\emf0298.doc 
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August 14,1998 

Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: Monthly Progress Report VI 
Contract No. FCD 97-06 
East Maricopa Floodway Capacity Assessment 

Dear Joe, 

A. In this letter we are reporting project progress on the above mentioned project from 
February 28 through March 27,1998. 

B. Our estimated completion by task is as follows: 

1.0 COORDINATION 
2.0 DATA COLLECTION 
3.0 TOPOHRAPHIC MAPPING 
4.0 FIELD SURVEY 
5.0 HYDRAULIC ANALYSIS 
6.0 HIS DATA 
7.0 DELIVERABLES 

TOTAL PROJECT 54% 

C. Progress on individual tasks through the reporting period is outlined below: 

1.0 COORDINATION: Coordinated with FCDMC and subconsultants. 
2.0 DATA COLLECTION: This task was completed in January, 1998. 
3.0 TOPOGRAPHIC MAPPING: Received a preliminary topography from AMCI on 

March 2, 1998 for the south (Gila River Indian Community) portion of the East 
Maricopa Floodway. 

4.0 FIELD SURVEY: This task is completed in February, 1998. 
5.0 HYDRAULIC ANALYSIS: Continued generating DTM files with additional 

information from AMCI for the Maricopa County portion of the EMF. Generated 
. DTM files for the Gila River Indian Community portion of the EMF.. ,Submitted 

thetypical cross section layout on March 4, 1998 for FCDMC review a i~d  
comment, and received review comments on March 5, 1998. 

6.0 HIS DATA: No work was done for this period. 
7.0 DELIVERABLES: No work was done for this period. 



D. Tasks to be accomplished the following month is outlined below: 

3.0 TOPOGRAPHIC MAPPING: Provide breaklines information for the south end. 
5.0 HYDRAULIC ANALYSIS: Complete the surfaces (DTM) generation for the 

south end, Continue cutting cross sections, and Continue Reach 6 HEC-RAS 
modeling. 

6.0 HIS DATA: Prepare GIS data for topography. 
7.0 DELIVERABLES: Submit the preliminary topographic mapping sheets for 
FCDMC review. 

Very truly yours, 

HNTB Corporation 

B. Gary s ~ ~ ? P . E .  
Project Manager 

cc: File 27559 
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August 14,1998 

Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: Monthly Progress Report VII 
Contract No. FCD 97-06 
East Maricopa Floodway Capacity Assessment 

Dear Joe, 

A. In this letter we are reporting project progress on the above mentioned project from 
March 28 through April 24, 1998. 

B. Our estimated completion by task is as follows: 

1.0 COORDINATION 
2.0 DATA COLLECTION 
3.0 TOPOHRAPHIC MAPPING 
4.0 FIELD SURVEY 
5.0 HYDRAULIC ANALYSIS 
6.0 HIS DATA 
7.0 DELIVERABLES 

TOTAL PROJECT 60% 

C. Progress on individual tasks through the reporting period is outlined below: 

1.0 COORDINATION: Coordinated with FCDMC and subconsultants. 
2.0 DATA COLLECTION: This task was completed in January, 1998. 
3.0 TOPOGRAPHIC MAPPING: Provided additional data for the generation of DTM 

files for the south (Gila River Indian Community) portion of the East Maricopa 
' Floodway. 

4.0 FIELD SURVEY: This task is completed in February, 1998. 
5.0 HYDRAULIC ANALYSIS: Received the discharge values on April 3, 1998 from 

FCDMC. Completed Generating the DTM files on April 6, 1998 for the 
Maricopa County portion of the EMF. Generated the DTM files for the Gila 
River Indian Community portion of the EMF. Continued cutting Reach 1, Reach 
2 and Reach 6 cross sections, and preparing HEC-RAS models. 

a 6.0 HIS DATA: Provided the level symbology and line types for the topographic 
mapping and prepared GIs topographic data. 
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7.0 DELIVERABLES: Submitted the preliminary topographic mapping sheets on 
April 6,  1998 for FCDMC review, and received review comments on April 8, 
1998. Submitted 10 topographic mapping drawings and 3 DTM files in 
Microstation format on April 9, 1998 for FCDMC review. 

D. Tasks to be accomplished the following month is outlined below: 

3.0 TOPOGRAPHIC MAPPING: Provide additional information for the mapping. 
5.0 HYDRAULIC ANALYSIS: Complete the surfaces (DTM) generation for the 

south end, Continue cutting cross sections, Continue HEC-RAS modeling and 
FCDMC's review. 

6.0 HIS DATA: Prepare GIS data for topography per FCDMC's review comments. 
7.0 DELIVERABLES: Submit the preliminary topographic mapping sheets' for 

FCDMC review. 

Very truly yours, 

HNTB Corporation 

\I 
B. Gary Sun, P.E. 
Project Manager 

cc: File 27559 
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Mr. Joe Tram I IA (i.02, TZA igO1 

Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: Monthly Progress Report VIII 
Contract No. FCD 97-06 
East Maricopa Floodway Capacity Assessment 

Dear Joe, 

A. In this letter we are reporting project progress on the above mentioned project from 
April 25 through May 22,1998. 

B. Our estimated completion by task is as follows: 

1.0 COORDINATION 
2.0 DATA COLLECTION 
3.0 TOPOHRAPHIC MAPPING 
4.0 FIELD SURVEY 
5.0 HYDRAULIC ANALYSIS 
6.0 HIS DATA 
7.0 DELIVERABLES 

TOTAL PROJECT 63% 

C. Progress on individual tasks through the reporting period is outlined below: 

1.0 COORDINATION: Coordinated with FCDMC and subconsultants. Requested 
project time extension on May 6, 1998 for the new completion date of July 3 1, 
1998 due to the topographic mapping delay and DTM problems. 

2.0 DATA COLLECTION: This task was completed in January, 1998. 
3.0 TOPOGRAPHIC MAPPING: Revised topographic data by AMCI per FCDMC's 

comments and completed only the first 25 of 50 sheets on May 11, 1998. The rest 
of 25 sheets was completed on May 19, 1998. 

4.0 FIELD SURVEY: This task is completed in February, 1998. 
. . 5.0 HYDRAULIC ANALYSIS: Completed Generating the DTM files for .the Gila ' , 

. . . .  

River Indian Community portion of the EMF on April 23, 1998. Continued . . 
cutting cross sections, and preparing HEC-RAS models. 

6.0 HIS DATA: Prepared GIs topographic data. 
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7.0 DELIVERABLES: Submitted the preliminary topographic mapping sheets on 
April 15, 1998 for the FCDMC 2"* review, and received review comments on 
April 17, 1998. Submitted the topographic mapping sheets on May 22, 1998 for 
the FCDMC 31d review. 

D. Tasks to be accomplished the following month is outlined below: 

3.0TOPOGRAPHIC MAPPING: Revise the topographic data per FCDMC 
comments. 

5.0 HYDRAULIC ANALYSIS: Continue cutting cross sections and submit the 
HEC-RAS models for FCDMC's review. 

6.0 HIS DATA: Prepare GIs data for topographic data. 
7.0 DELIVERABLES: Submit the topographic mapping sheets for FCDMC review. 

Very truly yours, 

HNTB Corporation 

u 
B. Gary Sun, P.E. 
Project Manager 

cc: File 27559 
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S i i i i i i  

Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: Monthly Progress Report IX 
Contract No. FCD 97-06 
East Maricopa Floodway Capacity Assessment 

Dear Joe, 

A. In this letter we are reporting project progress on the above mentioned project from 
May 23 through June 26, 1998. 

B. Our estimated completion by task is as follows: 

1.0 COORDINATION 
2.0 DATA COLLECTION 
3.0 TOPOHRAPHIC MAPPING 
4.0 FIELD SURVEY 
5.0 HYDRAULIC ANALYSIS 
6.0 HIS DATA 
7.0 DELIVERABLES 

TOTAL PROJECT 70% 

C. Progress on individual tasks through the reporting period is outlined below: 

1 .O COORDINATION: Coordinated with FCDMC and subconsultants. On June 25, 
FCDMC mentioned that a Change Order will be issued to delete the hydraulic 
analysis of the tributaries, and add the discharge values for the existing conditions 
to the analysis. It is a no cost Change Order. HNTB will still perform the channel 

' 

bankfull analysis. 
2.0 DATA COLLECTION: This task was completed in January, 1998. 
3.0 TOPOGRAPHIC MAPPING: Revised topographic data by AMCI per FCDMC's 

3d review comments. 
. .. .. ' 4i0 FIELD SURVEY.: This task is completed in February, 1998. : . . . .  . . 

5.0 HYDRAULIC ANALYSIS: continued cutting cross sections, and preparing 
HEC-RAS models. Submitted Reach 6 HEC-RAS model to FCDMC on June 3, 

0 and received review comments on June 11, 1998. Received the revised discharge 
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values from FCDMC on June 12, 1998. Submitted Reaches 1 and 5 HEC-RAS 
models to FCDMC on June 13, 1998. 

6.0 HIS DATA: Prepared GIS topographic data. 
7.0 DELIVERABLES: Received the FCDMC review comments on June 3, 1998 for 

third submittal of the topographic mapping sheets. 

D. Tasks to be accomplished the following month is outlined below: 

3.0 TOPOGRAPHIC MAPPING: Complete the topographic data revisions per 
FCDMC comments. 

5.0 HYDRAULIC ANALYSIS: Continue cutting cross sections and submit HEC- 
RAS modeling for FCDMC's review. 

6.0 HIS DATA: Prepare GIS data for topographic-data. 
7.0 DELIVERABLES: Submit the topographic mapping sheets for FCDMC review. 

Very truly yours, 

HNTB Corporation 

B. Gary Sun, Y.E. 
Project Manager 

cc: File 27559 
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August 21, 1998 
l'l><,@>,,.Y. Ar,zc,,,a 

811101 

Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: Monthly Progress Report X 
Contract No. FCD 97-06 
East Maricopa Floodway Capacity Assessment 

Dear Joe, 

A. In this letter we are reporting project progress on the above mentioned project from 
June 27 through July 3 1, 1998. 

B. Our estimated completion by task is as follows: 

1.0 COORDINATION 
2.0 DATA COLLECTION 
3.0 TOPOHRAPHIC MAPPING 
4.0 FIELD SURVEY 
5.0 HYDRAULIC ANALYSIS 
6.0 HIS DATA 
7.0 DELIVERABLES 

TOTAL PROJECT 77% 

C. Progress on individual tasks through the reporting period is outlined below: 

1.0 COORDINATION: Coordinated with FCDMC and subconsultants. 
2.0 DATA COLLECTION: This task was completed in January, 1998. 
3.0 TOPOGRAPHIC MAPPING: Received the revised topographic data from AMCI 

on July 6 per FCDMC's 31d review comments. 
4.0 FIELD SURVEY: This task is completed in February, 1998. 
5.0 HYDRAULIC ANALYSIS:, Continued cutting cross sections, and preparing 

Reaches 3 and 4 HEC-RAS models. Submitted the revised Reaches 1 and 5 HEC- 
RAS models to FCDMC on July 9, 1998. Submitted the Reach 2 and revised 

. . . ' . . Reach 5 HEC-RAS models to FCDMC onJuly 16,.1998: 

6.0 HIS DATA: Prepared GIS topographic data. 
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7.0 DELIVERASLES: Submitted the revised topographic mapping sheets to FCDMC 
on July 9, and received the FCDMC review comments on July 14, 1998. Made 
another submittal of the revised topographic mapping sheets on July 30, 1998. 

D. Tasks to be accomplished the following month is outlined below: 

3.0 TOPOGRAPHIC MAPPING: Complete the topographic data revisions per 
FCDMC comments. 

5.0 HYDRAULIC ANALYSIS: Continue cutting cross sections and submit HEC- 
RAS modeling for FCDMC's review. 

6.0 HIS DATA: Prepare GIs data for topographic data. 
7.0 DELIVERABLES: Complete the topographic mapping sheets. 

Very truly yours, 

HNTB Corporation 

U B. Gary Sun, P.E. 
Project Manager 

cc: File 27559 



October 6, 1998 

Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: Monthly Progress Report XI 
Contract No. FCD 97-06 
East Maricopa Floodway Capacity Assessment 

Dear Joe, 

A. In this letter we are reporting project progress on the above mentioned project from 
August 1 through August 28, 1998. 

B. Our estimated completion by task is as follows: 

1.0 COORDINATION 
2.0 DATA COLLECTION 
3.0 TOPOHRAPHIC MAPPING 
4.0 FIELD SURVEY 
5.0 HYDRAULIC ANALYSIS 
6.0 HIS DATA 
7.0 DELIVERABLES 

TOTAL PROJECT 80Vo 

C. Progress on individual tasks through the reporting period is outlined below: 

1.0 COORDINATION: Coordinated with FCDMC and subconsultants. 
2.0 DATA COLLECTION: This task was completed in January, 1998. 
3.0 TOPOGRAPHIC MAPPING: Received the topographic inap sheets per 

FCDMC's 3Id review comments. 
4.0 FIELD SUIIVEY: This task is completed in February, 1998. 
5.0 HYDRAU1,IC ANALYSIS: Continued the IHEC-IUS modeling and reviewed 

with the FCDMC. 
6.0 HIS DATA: Prepared GIS topographic data. Received a letter fro111 AMCI 

. .  . regarding the upcoming Change Order No. , l  to delete the study results portion of 
the HIS Data work.. 

7.0 DELIVERABLES: No deliverables have done for this period. 
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a D. Tasks to be accomplished the following month is outlined below: 

3.0 TOPOGRAPHIC MAPPING: Complete the topographic data revisions per 
FCDMC comments. 

5.0 HYDRAUL.IC ANALYSIS: Continue HEC-RAS modeling and submit for 
FCDMC's review. 

6.0 HIS DATA: Prepare GIS data for topographic data. 
7.0 DELIVERABLES: Submit the final topographic mapping sheets including mylars 

Very truly yours, 

IINTB Corporation 

B. Gary sun! P.E. 
Project Manager 

cc: File 27559 
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October 6, 1998 

Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: Monthly Progress Report XI 
Contract No. FCD 97-06 
East Maricopa Floodway Capacity Assessment 

Dear Joe, 

A. In this letter we are reporting project progress on the above mentioned project from 
August 29 through September 25, 1998. 

B. Our estimated completion by task is as follows: 

1.0 COORDINATION 
2.0 DATA COLLECTION 
3.0 TOPOHRAPHIC MAPPING 
4.0 FIELD SURVEY 
5.0 HYDRAULIC ANALYSIS 
6.0 HIS DATA 
7.0 DELIVERABLES 

TOTAL PROJECT 82% 

C. Progress on individual tasks through the reporting period is outlined below: 

1.0 COORDINATION: Coordinated with FCDMC and subconsultants. 
2.0 DATA COLLECTION: This task was completed in January, 1998. 
3.0 TOPOGRAPHIC MAPPING: This task was completed on September 3, 1998. 
4.0 FIELD SURVEY: This task is completed in February, 1998. 
5.0 HYDRAULIC ANALYSIS: Continued the HEC-RAS modeling and reviewed 

with the FCDMC. 
6.0 HIS DATA: Completed GIS topographic data and submitted for FCDMC review 

on September 9, 1998. 
7.0 DELIVERABLES: .Submitted the Final Topographic Map original mylars , on 

' September 3, 1998. Submitted the GIS topographic data oi September 9, 1998 
for review. 



D. Tasks to be accomplished the following month is outlined below: 

5.0 HYDRAULIC ANALYSIS: Continue HEC-RAS modeling and submit for 
FCDMC's review. 

6.0 HIS DATA: Waiting for FCDMC's review comments. 
7.0 DELIVERABLES: Submit the Field Survey NO&, preliminary plan and profile 

sheets, and preliminary Study Report. 

Very truly yours, 

HNTB Corporation 

B. Gary S u n , y . ~ :  
Project Manager 

cc: File 27559 
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0 October 23, 1998 

Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: Monthly Progress Report XI1 
Contract No. FCD 97-06 
East Maricopa Floodway Capacity Assessment 

Dear Joe, 

A. In this letter we are reporting project progress on the above mentioned project from 
September 26 through October 23, 1998. 

B. Our estimated completion by task is as follows: 

1.0 COORDINATION 
2.0 DATA COLLECTION 
3.0 TOPOHRAPHIC MAPPING 
4.0 FIELD SUIWEY 
5.0 HYDRAULIC ANALYSIS 
6.0 HIS DATA 
7.0 DELIVERABLES 

TOTAL PROJECT 88% 

C. Progress on individual tasks through the reporting period is outlined below: 

1.0 COORDINATION: Coordinated with FCDMC and subconsultants. 
2.0 DATA COLLECTION: This task was completed in January, 1998. 
3.0 TOPOGRAPHIC MAPPING: This task was completed on September 3, 1998. 
4.0 FIELD SURVEY: This task is completed in February, 1998. 
5.0 HYDRAULIC ANALYSIS: Completed the HEC-RAS modeling and prepared 

Work Study Plan and Profile Sheets. 
6.0 HIS DATA: Completed GIs topographic data and submitted for FCDMC review 

on September 9, 1998. 
7.0 DELIVERABLES: Submitted two copies of Field Survey Notebook on October 

6, 1998. 



D. Tasks to be accomplished the following month is outlined below: 

5.0 HYDRAULIC ANALYSIS: Prepare study report and print out the HEC-RAS 
model results for FCDMC's review. 

6.0 HIS DATA: Waiting AMCI's revisions per FCDMC's review comments. 
7.0 DELIVERABLES: Submit the preliminary plan and profile sheets, and draft study 

report 

Very truly yours, 

HNTB Corporation 

B. Gary s~~:P.E.  
project Manager 

cc: File 27559 



February 16, 1999 

Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopd County 
2801 West Durango Street 
Phoenix, Arizona 85009 

Subject: Monthly Progress Report XI11 
Contract No. FCD 97-06 
East Maricopa Floodway Capacity Assessment 

Dear Joe, 

A. In this letter we are reporting project progress on the above mentioned project from 
October 23, 1998 through January 29, 1999. 

B. Our estimated con~pletion by task is as follows: 

1.0 COORDINATION 
2.0 DATA COLLECTION 
3.0 TOPOHRAPHIC MAPPING 
4.0 FIELD SURVEY 
5.0 HYDRAULIC ANALYSIS 
6.0 HIS DATA 
7.0 DELIVERABLES 

TOTAL PROJECT 96% 

C. Progress on individual tasks through the reporting period is outlined below: 

1.0 COORDINATION: Coordinated with FCDMC on HEC-RAS modeling and 
Work Study Plan and Profile Sheets. 

2.0 DATA COLLECTION: This task was completed in January, 1998. 
3.0 TOPOGRAPHIC MAPPING: This task was completed on September 3, 1998. 
4.0 FIELD SURVEY: This task is completed in February, 1998. 
5.0 HYDRAULIC ANALYSIS: 

a. Revised the HEC-RAS modeling per FCDMC's review comments. 
b. Revised Manning's "n" values to 0.025 for all the channel south of Guadalupe 

Road per Russ Cruffs (FCDMC) review comments dated November 15, 
1998. The "n" values were revised in Reaches 1 to 4, and the south portion of 
Reach 5 up to Guadalupe Road. Due to the changes in the starting water 
surface elevations, Reach 6 HEC-RAS model was also revised. 
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c. Revised Work Study Plan and Profile Sheets per FCDMC review comments 
The floodplain bouitdarics were revised per FCDMC's review comments 
dated November I6 1998, December 17 1998 and January 12 1999. 

6.0 HIS DATA: Completed GIS topographic data and submitted to FCDMC in 
October, 1998. 

7.0 DELIVERABLES: Submitted the revised HEC-RAS models and the work study 
plan and profile sheets for FCDMC's reviews. The HEC-RAS models were 
approved by FCDMC on January 12, 1999. HNTB will submit the mylars of 
Work Study Plan and Profile sheets by the first week of February. 

D. Tasks to be accomplished the following month is outlined below: 

5.0 HYDRAULIC ANALYSIS: Prepare final study report, submit draft final study 
report, and revise final study report per FCDMC's review. 

6.0 HIS DATA: Submit the CAD files to FCDMC after receiving the FCDMC's 
approval of work study plan and profile sheets. 

7.0 DELIVERABLES: Submit draft final study report, mylars of work study plan and 
profile sheets, and three copies of final study report after the FCDMC's approval. 

Very truly yours, 

HNTB Corporation 
n 

"qfl- 
B. Garv Sun. .E. 
Project Manager 

cc: File 27559 





ARCIlITECTS ENGINEERS PLANNERS 

January 14, 1998 

Mr. Timothy M. Murphy 
Project Manager 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: East Maricopa Floodway Capacity Assessment 
Draft Data Collection Summary 
Maricopa County FCD Contract No. 97-06 
HNTB Job No. 27559 

Dear Mr. Murphy: 

Enclosed is a copy of our Draft Data Collection Summary for the East Maricopa 
Floodway Capacity Assessment project. 

If you have any questions or need additional information regarding the above, please feel 
free to contact me at 528-4391. 

Very truly yours, 

HNTB Corporation 

U 

B. Gary Sun, P.E. 
Project Manager 

Enclosure 

cc: Joe Tram - FCDMC 
File 27559 
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ARCHITECTS ENGINEERS PLANNERS 

January 29,1998 

Mr. Timothy M. Murphy 
Project Manager 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: East Maricopa Floodway Capacity Assessment 
Maricopa County FCD Contract No. 97-06 
HNTB Job No. 27559 

Subject: Draft Manning's N Value Determination Report 

Dear Tim, 

Enclosed is a copy of our Draft Manning's N Value Determination Report for the East 

a, Maricopa Floodway Capacity Assessment project. 

If you have any questions or need additional information regarding the above, please feel 
free to contact me at 528-4391. 

Very truly yours, 

HNTB Corporation 

~LkflL 
B. Gary Sun, P.E. 
Project Manager 

Enclosure 

cc: Joe TI& - FCDMC 
' File 27559 
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ARCHITECTS ENGINEEIiS PLANNERS a 
May 6, 1998 

Mr. Joe Tram 
Project Manager 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: East Maricopa Floodway Capacity Assessment 
Maricopa County FCD Contract No. 97-06 
HNTB Job No. 27559 

Subject: Project Time Extension Request 

Dear Joe, 

I am writing this letter to request time extension for the East Maricopa Floodway 

a Capacity Assessment project. We are proposing the new project completion date of July 
31, 1998. The reasons for the project delay were as follows: 

1. Topography Delay: HNTB received the 95% complete topographic mapping for the 
area within Maricopa County on December 23, 1997. In addition, we obtained the 
topographic mapping for the Gila River Indian Community on March 2, 1998. It took 
23 weeks (or 5 months) to receive all the topography. These topographic maps were 
preliminary, and the Aerial Mapping Company, Inc. (AMCI) is still editing these files 
as of today. 

2. Thalweg in River Miles: After the review of thalweg, it was decided in February, 
1998 to use the river mile for stationing because the stationing used in the as-built 
plans was from upstream to downstream. HNTB reset the floodway thalweg based on 
the river miles after receiving the rest of downstream topography on March 2, 1998. 

3. DTM Information: Due to the size of topographic data (up to 27 MB), HNTB has 
coordinated with AMCI to generate four different DTM files (or surfaces). HNTB 
requested additional information from AMCI to complete these surfaces. However, 
HNTB discovered some "holes" in three of these four surfaces during our cross 
section geometry data generation in April, 1998. %HNTB.s@ent.two weeks in April to . . .. . . correct these surfaces. 



We will appreciate if you can approve this time extension request. With your approval, 
we will submit the revised project schedule. If you have any questions or need additional - ~ 

information regarding the above, please feel free to contact me at 528-4391. 

Very truly yours, 

HNTB Corporation 

B. Gary SU: P.E. 
Project Manager 

cc: Tim Murphy - FCDMC 
File 27559 



FLOOD CONTROL DISTRICT 
of 

Maricopa County BOARD OF DIRECTORS 

2801 West Durango Street Phoenix, Arizona 85009-6399 
Ian Brewer 

Telephone (602) 506-1 501 
Fulton Brock 

Fax (602) 506-4601 
Andrew Kunasek 

TT (602) 506-589 7 
Don Stapley 

Mary Rose Garrido Wilcox 

May 7,1998 R E C E I V E D  

HNTB 
Two Renaissance Square, Suite 300 
40 North Central Street 
Phoenix, AZ 85004 

MAY 1 3 1998 

HNTB 

Attn: B. Gary Sun, P.E 
Project Manager 

Re: Contract No. FCD 97-06, East Maricopa Floodway Capacity Assessment 
Letter of Forbearance 

The Flood Control District must advise HNTB that the completion date of May 20, 1998, for the 
subject contract, can not be contractually waived. In view and consideration of the difficulties 
HNTB has experienced with your GIs conversion subconsultant, however, the District will 
forbear the contract completion date to July 3 1, 1998. 

The District reserves and retains all contractual rights and remedies under the subject contract. 
H1\T'Ti3 shall pursue all aspects of this extended schedule to ensure the successfhl completion of 
the contract. 

This forbearance letter establishes a new completion date only and shall not increase the contract 
price. By a x i n g  a signature in the space provided below and retumir?g to the undersigned. 
HNTB acknowiedges receipt and acceptance of this forbearance letter. 

Very tru' 
//, 



ARC13 I'I'ECTS ENGINEERS PLANNERS 

July 9,1998 

Mr. Joe Tram 
Project Manager 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: East Maricopa Floodway Capacity Assessment 
Maricopa County FCD Contract No. 97-06 
HNTB Job No. 27559 

Subject: Topographic Maps 

Dear Joe, 

Enclosed please find one (I) copy of bluelines of topographic maps (a total of 52 sheets) 
for the East Maricopa Floodway Capacity Assessment project for your review and 
approval. In addition, we include the red-lined set with your comments. 

If you have any questions or need additional information regarding the above, please feel 
free to contact me at 528-4391. 

Very truly yours, 

HNTB Corporation 

B. Gary sun! P.E. 
Project Manager 

Enclosures 

c& Tim Murphy - FCDMC 
File 27559 



August 26,1998 

Mr. b e  Tram 
Project Manager 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 
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RE: East Maricopa Floodway Capacity Assessment 
Maricopa County FCD Contract No. 97-06 

Subject: Second Time Extension Request 

Dear Joe, 

I am writing this letter to request another time extension for the East Maricopa Floodway 
Capacity Assessment project. We are proposing the new project completion date to be October 
16, 1998 which will extend the previous approved time extension of the July 31 date (See 
enclosed revised project schedule). The reasons for this time extension request are as follows: 

1. Discharge Values Change: HNTB received the revised three discharge values from Flood 
Control District of Maricopa County (FCDMC) on June 12, 1998. HNTB has revised our 
hydraulic models to incorporate the changes. 

@ 
2. Change Order No. 1: HNTB is currently working with FCDMC to finalize the Change 

Order No. 1. This Change Order will delete the tributary hydraulic analysis, add the 
hydraulic analysis using the discharges for the existing conditions, and delete the study 
results portion of GIs data preparation. However, HNTB will still determine the bankfull 
capacity using the rating curves and the Aerial Mapping Company, Inc. will complete the 
topography GIs data work. 

We will appreciate if you can approve this second time extension request. If you have any 
questions or need additional information regarding the above, please feel free to contact me at 
528-4391. 

Very truly yours, 

~@--qflk' 
B. Gary Su , P.E. 
Project Manager 

Enclosures 

. .  . cc: Tim Murphy - FCDMC 
File 27559 
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CONTRACT NO. FCD 97-06 

FIRST FIELD RECONNASSANCE TRIP'ON OCT. 7.1997 TOPOGWHIC MAP MYIARS SUBMITTAL ON AUGUST 31.1998 

SECONDFIELD RECONNAlSSANCETR!PONOCT. 13.1997 TOPOGWPHYGIS DATASUBMITTAL ON SEPTEMBER 7.1998 

DRAFT DATACOLLECTION REPORT SUBMITTAL ON JAN. 9,1998 DRAFI FINAL REPORT6 WORKSTUDY DRAWlNGSSUBMITTAL ON SEPTEMBER 18,1998 

ORAFT FIELD RECONN/\ISSNCEREPORTA MANNING'S h' PRE-FINAL REPORT & WORKSTUDY DUAWINGSSUBMITTAL ON SEPTEMBER 30.1998 



-1 ARCIlITECTS ENGINEERS PIANNERS 

September 3, 1998 

Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: East Maricopa Floodway Capacity Assessnient 
Maricopa County FCD Contract No. 97-06 
HNTB Job No. 27559 

Subject: Topographic Map Mylars 

Dear Joe, 

Transmitted herewith the original mylars of topographic maps (a total of 52 sheets) for 
the East Maricopa Floodway Capacity Assessment project. We have revised Sheets C2, 
21, 28, 29, 32, 33, 39, 41, 45, and 49 (a total of 10 sheets) per your review comments 
dated August 17, 1998. 

If you have any questions or need additional information regarding the above, please feel 
free to contact me at 528-4391. 

Very truly yours, 

HNTB Corporation 

B. Gary Sun, P.E. 
Project Manager 

Enclosures 

cc: Tim Murphy - FCDMC 
File 27559 



FAX 
a 

Number of pages including cover sheet 5 

To: 

Tim Murphy Gary Sun J'$j 

Phone 506-4605 

Fax 506-4601 Phone 528-4391 

Project: East Maricopa Floodway (FCD 97-06) 

Subject: Aerial Mapping Panel Points 

Attached please find a copy of exhibits and coordinates for Phases 1 and 2 aerial mapping 
panel points. There are additional control points used such as #104, #106, #I 10, #I 11 and 
# I  13 beyond points # I  05 and #120. 

If you have any questions, please let me know. 

Facsmile Correspondence 



dot Triangles (Typicai) Indicate 
Holz & Vert Panel Point 

st' ~ e s a  Flood Control 
Aerial Panels - Phase 1 

PEC 11-13-97 



East Mesa Flood Control 
Aerial Panels - Phase 2 

PEC 1-2-98 



East Mesa Flood Channel 
lierial Control Points 
Phases 1 and 2 Complete 

Project Engineering Consultants, Inc 
1-16-98 

NAD83 SPC System in International Feet 
NGVD29 Elevations 

P t Northing Easting Panel Elev. 





RRCHl?'IIC'TS ENGINEERS 1'1.ANNHIIS 

October 6, 1998 

Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: East Maricopa Floodway Capacity Assessment 
Maricopa County FCD Contract No. 97-06 
HNTB Job No. 27559 

Subject: Field Survey Notes Folder 

Dear Joe, 

Transmitted herewith are two copies of Field Survey Notes for the East Maricopa 
Floodway Capacity Assessment project. These survey notes consist of survey data of 
horizontal and vertical control points, panel points, ERMs, and drainage structures. 

If you have any questions or need additional information regarding the above, please feel 
free to contact me at 528-4391. 

Very truly yours, 

HNTB Corporation 

""'$\ 
B. Gary Su P.E. 
Project ~ a n a ~ e r  

Enclosures 

cc: Tim Murphy - FCDMC 
File 27559 



REVIEW OF EAST MARICOPA FLOODWAY CAPACITY ASSESSMENT 
FCD CONTRACT # 97-06 

BY 
R.W. CRUFF, P.E. 

NOVEMBER 16,1998 

1. Section 15.81 1 in Reach 4, on map 29 of 50 is not labeled on the map. 

2. Section 23.135 in Reach 5, On map 43 of 50 uses an "N"== 45.00 instead of 0.045. 

3. I believe that the "N" values of 0.030 to 0.035 are too high. I think that the 0.030 and 
0.032 values should be reduced to 0.025 and that the 0.035 values should be reduced 
to either 0.025 or 0.030. This is based on the work that others and myself have done 
at the Streamflow Stations at Queen Creek and at Arizona Avenue (S.R. 587). We 
have found that for low flows, based on Current Meter Measurements, that the "N" 
values will be about 0.025 for short growth in the channel and about 0.030 for tall 
growth. We also do not believe that tall growth in the channel will be an affect for 
high flows. It will either be bent over or more likely washed out. 

4. The " N  values of 0.045 used in Reach 5 are probably to high as these primarily are 
areas within Golf Courses, which are normally mowed fairly short. A value Of 0.030 
or 0.035 would probably be more reasonable for most of these sections. 



Maricopa County 

2801 West Dur.ingo Srreel Phoenix, i2rizon'l 8300'3-639'1 
Telephotie (GO?)  506-1 50 1 

Fax  (6021 506-4601 
TT (602) 506-5897 

BOARD OF DIRECTORS 
Ian Brewer 

Fultor? Brock 
,Andrew Kunasek 

Don Stapley 
Ivlary Rose Garriclo LVilcox 

November 24, 1998 

George Hale, Vice President 
HNTB Corporation 
#36 Executive Park, Suite 200 
Irvine, CA 92614 

Subject: FCD 97-06, East Maricopa Floodway, Letter of Concern 

The Flood Control District's recent review of your contract performance reveals that 
through no fault of the District the work has fallen behind schedule and that the required 
completion date of October 30, 1998, may not be met. The District anticipates HNTB's 
full commitment in meeting their contractual completion date. 

A recovery plan has been previously requested; but the completion date continues to be in 
jeopardy. Accordingly, you are hereby directed to take any and all steps necessary to 
improve progress, regain the schedule and complete the work by the earliest possible 
date. A revised recovery plan shall be submitted for approval to the Project Manager, 
Tim Murphy, within one week of the date of this letter. The Project Manager will work 
closely with HNTB to ascertain the viability of the recovery plan. None of the costs 
related to these recovery efforts shall be chargeable to the District. 

As stated in previous correspondence, the District does not relinquish any of its rights and 
entitlements related to the completion date of the contract. 

Sincerely, 

Edward A. Raleigh 
Division Manager 

Cc: A m M u r p h y  
Contract File 97-06 



CALIFORNIA ARCHITECTS. P.C. 
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December 11,1998 

Mr. Joe Tram 
Project Manager 
Flood Control District of Maricopa County 
2801 West Durango Street 

,Phoenix, Arizona 85009 

;Toe 
Dear M m :  

I am writing this letter to request another time extension for the East Maricopa Floodway 
Capacity Assessment project. We are proposing the new project completion date to be 
February 26, 1999, which will extend the previous approved time extension of the October 
16, 1998 date. This time extension is requested due to extensive changes requested by 
Mancopa County and personnel shifts by HNTB that did not consider this much required 
effort. 

We would appreciate your approval of this time extension. If you have any questions or 
need additional information regarding the above, please feel free to contract me at (949) 

Very truly yours, 

HNTB Corporation 

~ e o r ~ h .  Hale, P.E. 
Vice President 

cc: Tim Murphy - FCDMC 
Gary Sun 
File 27559 

J:\27559\lenersWlood Control 



REVIEW OF EAST MARICOPA FLOODWAY CAPACITY ASSESSMENT 
FCD CONTRACT # 97-06 

BY 
R.W. CRUFF, P.E. 

DECEMBER 17,1998 

1. Section 23.135 in Reach 5, On map 43 of 50 uses an " N  = 45.00 instead of 0.045. 
(Was not corrected after comments of previous review) 

2. The right bank flood boundary needs to be shown for profile #3 for sections 9.001 to 
9.334 on sheet 17 of 50. 

3. The left bank flood boundary, as plotted, does not agree with the left W.S. Station for 
profiles #1 & #2 for sections10.749 to 11.23 1 on sheets 20 and 21 of 50. 

4. The right bank flood boundary, as plotted, does not agree with the right W.S. Station 
for profile #2 for section 13.471 on sheet 25 of 50. 

5. The right and left bank flood boundaries, as plotted, do not agree with the W.S. 
Stations for profile #2 for section 16.819 on sheet 31 of 50. 

6. The left bank flood boundary, as plotted, does not agree with the left W.S. Station for 
profile #2 for section 18.087 on sheet 33 of 50. 

7. The left bank flood boundary, as plotted, does not agree with the left W.S. Station for 
profiles #1 & #2 for sections 19.408 and 19.745 on sheet 36 of 50. 

I 

8. The left bank flood boundary, as plotted, does not agree with the left W.S. Station for 
profile #2 for section 19.458, 19.541, and 19.592 on sheet 36 of 50. 

9. The left bank flood boundary, as plotted, does not agree with the left W.S. Station for 
profiles #1, #2 & #3 for sections 19.863 and 20.058 on sheet 37 of 50. 

10. The left bank flood boundary, as plotted, does not agree with the left W.S. Station for 
profile #3 for section 20.247 on sheet 37 of 50. 

11. The left bank flood boundary, as plotted, does not agree with the left W.S. Station for 
profile #2 for section 22.263 on sheet 41 of 50. 

12. The left bank flood boundary, as plotted, does not agree with the left W.S. Station for 
profile #3 for section 22.475 on sheet 41 of 50. 

13. The right bank flood boundary, as plotted, does not agree with the right W.S. Station 
for profile #I for section 24.621 on sheet 45 of 50. 



REVIEW OF EAST MARICOPA FLOODWAY CAPACITY ASSESSMENT 
FCD CONTJ3ACT # 97-06 

BY 
TIM MURPHY 

JANAURY 12,1999 

1. For cross section 1.924 (sheet 4) check the plotting of the right overbank flood 
boundary for the second profile. 

2. For cross section 2.814 (sheet 6) check the plotting of the left overbank flood 
boundary for the third profile. 

3. On the profile plot on sheet 11 the future condition arrow points to the wrong profile 
(the arrow is located in about the middle of the lower portion of the page). 

4. On sheets 14, 15, and 16 the location of the sheet arrow is incorrect in the Key Map. 

5. In the HEC-RAS models try to include in the project description, the version number 
and vendor of HEC-RAS program that you are using. 

6. I would like to get all the files for the hydraulic models to have the same date. Also 
go ahead and revise the date on the sheets. 



FLOOD CONTROL DISTRICT 
of 

Maricopa County 
BOARD OF DIRECTORS 

2801 West Durango Street Phoenix, Arizona 85009-6399 Jan Brewer 

Telephone (602) 506-1 501 Fulton Brock 

Fax (602) 506-4601 Andrew Kunasek 

TT (602) 506-5897 Don Stapley 
Mary Rose Carrido Wilcox 

HMB 
36 Executive Park, Suite 200 
Irvine, California 926 14 

Attn: George R. Hale, P.E 
Vice President 

Re: Contract No. FCD 97-06, East Maricopa Floodway Capacity Assessment 
Letter of Forbearance 

The Flood Control District must advise HNTB that the completion date of May 20, 1998, for the 
subject contract cannot be contractually waived. In view and consideration of the difficulties * HMB has experienced with the loss of personnel and the closing of your Phoenix office, 
however, in accordance with your recovery plan the District will forbear the contract completion 
date to February 26, 1999. 

The District reserves and retains all contractual rights and remedies under the subject contract. 
HNTB shall pursue all aspects of this extended schedule to ensure the successfUl completion of 
the contract. 

This forbearance letter establishes a new completion date only and shall not increase the contract 
price. By affixing a signamre in the space provided below and returning to the undersigned, 
HNTB ackaow!edges receipt and acceptance of this forbearance letter 

Very truly yours, 

Michael S. Ellegood, P.E. 
Chief Engineer and General Manager 

Title: 

Date: 1/15 
1 



Flood Control District of Maricopa County 
2801 West Durango Street 

Phoenix, Arizona 85009-6399 
(602) 506-1501 

FAX: (602) 506-4601 
TT: (602) 506-5859 

1-21-99 

MEMO TO: Gary Sun, HNTB 

FROM: Tim Murphy 

SUBJECT: FCD 97-06, East Maricopa Floodway Capacity Assessment Study 

I've looked over the information that you submitted on 19 January 1999 and have the following 
comments: 

1. How come the line type for the existing condition delineation changed? 

2. On sheet 17 the right flood boundary still isn't being shown between cross section 9.001 and 
9.334 for the third profile (existing condition). If the reason the existing condition flood 
boundary limit isn't shown is because the discharge extends beyond the topographic limits, 
then a note should be added to the plans stating that. Also, this appears to be happening on 
sheet 18, and partly on sheet 19. 

3. On sheet 17 the left flood boundary as plotted doesn't always match with the station from the 
HEC-RAS output for the second profile (future condition). I've marked on the sheet where 
the HEC-RAS station are, make sure that the plotted limits are what you intended. You need 
to provide some sort of explanation for where the plotted limits are different then the HEC- 
RAS results. 

4. On sheet 21 only a portion of the line for cross section 11.127 printed out. 

5. On sheet 37 consider moving the location of the cross section data for cross section 20.306 
below and slightly to leR of the data for cross section 20.247. 



February 1 1 .  1999 

Mr. Joe Tram 
Project Manager 
Special Project Branch 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: East Maricopa Floodway Capacity Assessment 
Maricopa County FCD Contract No. 97-06 
HNTB Job No. 27559 

Subject: Work Study Plan and Profile Sheets 

Dear Joe. 

Transmitted herewith is the original mylars of Work Study Plan and Profile sheets for the 
East Maricopa Floodway Capacity Assessment project. There are a total of 5 1 mylars 
consists of one cover sheet, and 50 plan and profile sheets. 

If you have any questions or need additional information regarding the above, please feel 
free to contact me at 798-753 1. 

Very truly yours, 

HNTB Corporation 

~4% 
B. Gary Sun, .E. 
project Manager 

Enclosures 

cc: Tim Murphy - FCDMC 
File 27559 
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DATA COLLECTION SUMMARY 
FOR 

EAST MARICOPA FLOODWAY CAPACITY ASSESSMENT 

The following summarizes the pertinent data collected and reviewed for the East 
Maricopa Floodway Capacity Assessment project. 

1. Flood Control District of Maricopa County, As-Built Plans. 

a. RWCD Floodway - Reach 1, Williams-Chandler Watershed Protection and 
Flood Prevention Project, Maricopa and Pinal Counties, Arizona. Prepared by 
Soil Conservation Service, U.S. Department of Agriculture. DWG No. 7-E- 
23802, dated 12-7-79. 

b. RWCD Floodway - Reach 2, Williams-Chandler Watershed Protection and 
Flood Prevention Project, Maricopa and Pinal Counties, Arizona. Prepared by 
Soil Conservation Service, U.S. Department of Agriculture. DWG No. 
82003-AZ-CH, dated 6-14-82. 

c. RWCD Floodway - Reach 3, Williams-Chandler Watershed Protection and 
Flood Prevention Project, Maricopa and Pinal Counties, Arizona. Prepared by 
Soil Conservation Service, U.S. Department of Agriculture. DWG No. AZ- 
84041-CH, dated 4-27-84. 

d. RWCD Floodway - Reach 4, Williams-Chandler Watershed Protection and 
Flood Prevention Project, Maricopa and Pinal Counties, Arizona. Prepared by 
Soil Conservation Service, U.S. Department of Agriculture. DWG No. AZ- 
85010-CH, dated 4-30-86. 

e. East Maricopa Floodway - Reach 5, Apache Junction-Gilbert Watershed 
Protection and Flood Prevention Project, Maricopa County, Arizona. 
Prepared by Soil Conservation Service U.S. Department of Agriculture. 
DWG No. AZ-87001-CH. dated 5-12-87. 

f. East Maricopa Floodway - Reach 6, Buckliom-Mesa-Apache Junction-Gilbert 
Watershed Protection and Flood Prevention Project, Maricopa County, 
Arizona. Prepared by Greiner Engineering Sciences, Inc. for Soil 
Conservation Service, U.S. Department of Agriculture. DWG No. 85015-AZ- 
CH, dated 4-12-88. 

, . . .  . . . 
g. Ritteihouse Channel - ~ a s t  Maricopa ~ l d o d w a ~ t o  Ellsworth Road, Maricopa 

County, Arizona. Prepared by Gannett Fleming Engineer & Planners, FCD 
Contract No. 96-02, Phase 1, dated 5-7-96. 



h. Broadway Road Bridge Over RWCD Floodway, Maricopa County, Arizona. 
Prepared by RGA Consulting Engineers, FCD Contract No. 84-28, 
dated 4-29-86. 

i. RWCD Floodway Box Culvert, Apache Boulevard & Higley Road, Mesa, 
Arizona. Prepared by Matthews, Kessler & Associates, Inc., FCD Contract 
No. 86-16, dated 6-8-87. 

j. Southern Pacific Trans. Co. Railroad Bridge, RWCD Floodway - Reach 2, 
Maricopa and Pinal Counties, Arizona. Prepared by Soil Conservation 
Service, U.S. Department of Agriculture. DWG No. 80001-AZ-SO, 
dated 5-15-80. 

k. San Tan Road Bridge over RWCD Floodway, Maricopa County, Arizona. 
Prepared by WBC Consultants, Inc., FCD Contract No. 79-3, dated 6-27-79. 

1. Concrete Bridge on RWCD Floodway at Baseline Road, Maricopa County, 
Arizona. Prepared by Sverdrup & Parcel and Associates, Inc., FCD Contract 
No. 80-4. dated 4-21-80. 

m. Concrete Bridge on RWCD Floodway at Elliot Road, Maricopa County, 
Arizona. Prepared by Sverdrup & Parcel and Associates, Inc., FCD Contract 
No. 80-4. dated 4-21-80. 

n. Brown Road Box Culvert over East Maricopa Floodway, Maricopa County, 
Arizona. dated 4-5-88. 

o. Baseline Road Bridges at RWCD Canal and Floodway, Maricopa County, 
Arizona. Prepared by Rayden Engineering Co., FCD Contract No. 82-30, 
dated 12-83. 

p. Power Road and Guadalupe Road Bridges at RWCD Canal and Floodway, 
Maricopa County, Arizona. Prepared by Cannon & Associates, Inc., FCD 
Contract No. 85-25, dated 7-1-86. 

q. Elliot Road Bridges at RWCD Canal and Floodway, Maricopa County, 
Arizona. Prepared by Sverdrup & Parcel and Associates, Inc., FCD Contract 
No. 82-31, dated 12-83. 

r. Williams Field Road Bridge at RWCD Floodway, Maricopa County, Arizona. 
Prepared by Wadsworth, Jensen & Associates, FCD Contract No. 81-7, dated 
12-81. 

s. Guadalupe Road Box Culvert, Maricopa County, Arizona, FCD Contract No. 
89-55, dated 9-1 1-89. 



t. Guadalupe Road Channel and Sossaman Road Box Culvert, Maricopa County, 
Arizona. Prepared by Wells Engineers, Inc., FCD Contract No. 92-35, dated 
1-8-93. 

u. Railroad Crossing North of Rittenhouse Road RWCD Floodway - Reach 4, 
Maricopa County, Arizona, dated 3-27-87. 

v. Results of Survey (Rittenhouse Road Bridge), Maricopa County, Arizona. 
Prepared by Adam, Hamlyn & Anderson, dated 4-21-81. 

w. RWCD Floodway and Superstition Freeway Underpass Channelization Plan, 
Maricopa County, Arizona. Prepared by PRC Engineering, dated 12-85. 

x. University Drive Crossing at Roosevelt Water Conservation District 
Floodway, Maricopa County, Arizona. Prepared by Dashney & Associates, 
Inc. and E.M. Plummer Consulting Engineers, Inc., FCD Contract No. 83-22, 
dated 5-17-84. 

y. Leisure World Grading Plan for R.W.C.D. Floodway, North of Southern 
Avenue. Prepared by Toups Corporation, dated December, 1978. 

z. Flood Boundaries for the Golf Course Design within the R.W.C.D. Floodway, 
Southern Avenue to Guadalupe Road. Prepared by PRC Engineering for 
Leisure World Homes, dated September, 1985. 

2. Maricopa County Department of Transportation, Construction Plans. 

a. Higley Road Bridge Over RWCD Floodway, Maricopa County, Arizona. 
Prepared by Boyle Engineering., Project No. 71 103, dated 1-17-77. 

b. Queen Creek Road Bridge over RWCD Floodway, Maricopa County, 
Arizona. Prepared by Benham Blair Ditzler & Sayler, Project No. 71102, 
dated 4-25-78. 

c. Rittenhouse Road Bridge Over RWCD Floodway, Maricopa County, Arizona. 
Prepared by James M. Samerl Engineer, Project No. 71 104, dated 6-14-77. 

3. City of Mesa, Arizona, Construction Plans. 

a. Southern Avenue Bridges at RWCD Canal and Floodway, Maricopa County, 
Arizona. Prepared by Benson & Gerdin Consulting Engineers. Project No. 
86-25, dated 8-86. 



b. Storm Water Channel (East Maricopa Floodway Extension), Maricopa 
County, Arizona. Prepared by Boyle Engineering Corporation. Project No. 
87-59, dated 11-18-89. 

c. Adobe Street Structures Over RWCD Canal and East Maricopa Floodway, 
Maricopa County, Arizona. Prepared by Hofinan-Miller Engineers, Inc., 
Project No. 87-60, dated 8-30-90. 

4. Arizona Department of Transportation, As-Built Plans. 

a. State Highway, Coolidge to Mesa (SR 87), Pinal County, Arizona. Prepared 
by Arizona Department of Transportation Highways Division, Structures 
Section. S-580-501, dated 9-14-82. 

b. State Highway, Casa Grande - Chandler (SR 587). Pinal County, Arizona. 
Prepared by Arizona Department of Transportation Highways Division, 
Structures Section. S-585-501, dated 7-3-80. 

c. State Highway, Superstition Freeway (US 60), Maricopa County, Arizona. 
Prepared by Arizona Department of Transportation Highways Division, 
Structures Section. BP-028-1-509, dated 6-8-92. 

5. We have received the following additional items from the PCDMC. 

a. Data Delivery Specifications: The Hydrologic Information System (H.I.S.) 
Rev. 2.2., dated 4-25-97. 

b. Flood Insurance Study, Gilbert-Chandler Area. Maricopa County, Arizona. 
Prepared by Franzoy-Corey, dated 7-18-90. 

c. Preliminary Design Concept - Queen Creek Area Drainage Master Plan, 
Maricopa County, Arizona. Prepared by Wood & Associates, Inc., FCD 
Contract No. 86-23, dated 3-1 1-91. 

d. East Side Subsidence Survey, RWCD Floodway - Reaches 1 and 2, Maricopa 
and Pinal Counties, Arizona. Prepared by American Geodetic Survey 
Company, dated 2-86. 

e. Power Road Bridge (located south of William Field Road) 
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Field Reconnaissance Report 

e Dates: 

Location: 

Attendees: 

October 7 and 13,1997 

East Maricopa Floodway (EMF) 

Valerie Swick, Flood Control District of Maricopa County (FCDMC) 
David Degerness, Flood Control District of Maricopa County 
Tim Murphy, Flood Control District of Maricopa County 
Ray Carranza, HNTB Corporation 
Gary Sun, HNTB Corporation 

Two field reconnaissance trips were made with FCDMC personnel on October 7 and 13, 1997 to 
observe the EMF channel and floodplain conditions. Field notes and site photographs were taken 
at tributaries, major roadway cross structures, side inlets and spillways, detention basins, drop 
structures, energy dissipator, and ponding problem areas. 

The October 7 field reconnaissance trip covered the EMF between Princess Park and Rittenhouse 
Channel. The second trip was made on October 13, 1997 to covered the remainder of the EMF 
reaches from Rittenhouse Road to Gila River. Refer to the site photos in the Manning's "n" 
Values Determination Repod for the channel and floodplain conditions. 



MANNING'S "n" VALUE DETERMINATION REPORT 

for 

East Maricopa Floodway Capacity Assessment 

Contract No. FCD 97-06 

Prepared for: 

Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

(602) 506-1501 

Prepared by: 

HNTB Corporation 
Two Renaissance Square 

40 North Central, Suite 300 
Phoenix, Arizona 85004 

(602) 528-4300 

January 29,1998 
Revised January 29,1999 
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I. INTRODUCTION 

Two field trios were made to the East Maricopa Floodway (EMF) with the Flood Control District - .  
of Maricopa County staff in October, 1997 to observe channel characteristics, inflow locations, 
bridges, culverts, spillways, weir structures, and other drainage structures within the study 
reaches. Side channels and tributaries that drain into the EMF were also investigated for channel 
characteristics. This report summarizes the results of the Manning's "n" value determination for 
use in the hydraulic analyses of the EMF capacity assessment. 

The estimation of Manning's roughness coefficient, "n" value, for EMF is included with a 
summary spreadsheet showing the components of the roughness coefficient for the entire 27.4 
mile of EMF that consists of six (6) reaches. A set of photographs that depict the channel 
characteristics is also provided in this report. Exhibit 1 is included at the end of this report and 
presents the estimated Manning's "n" values for various sections within each EMF reach. The 
comparison of similar sites was made to aid and verify the selected "n" values. 

11. METHODOLOGY 

The determination of Manning's "n" values in this study was estimated by use of the following 
materials and references: 

A. Site photographs taken during field reconnaissance trips. 

B. References as listed below: 

1. Flood Control District of Maricopa County, "Estimated Manning's Roughness 
Coefficients for Stream Channels and Flood Plains in Maricopa County, Arizona." 
Prepared by the U.S. Geological Survey, April 1991. 

2. U.S. Geological Survey, "Roughness Characteristics of Natural Channels," Water- 
Supply paper 1849, Third Printing, 1987. 

3. U.S. Geological Survey, "Roughness Coefficients for Stream Channels in Arizona," 
Open-File Report, 1973. 

4. Federal Highway Administration, "Guide for Selecting Manning's Roughness 
Coefficients for Natural Channels and Flood Plains," Report No. FHWA-TS-84-204, 
April 1984. 

5. V.T. Chow, "Open Channel Hydraulics," McGraw-Hill, 1959 

6. Flood Control District of Maricopa County, "Drainage Design Manual for Maricopa 
County, Arizona, Volume I1 - Hydraulics." Prepared by NBS Lowry Engineers and 
Planners, and McLaughlin Water Engineers, Ltd., January 1996. 



The procedure outlined in Reference 1 was used to determine the roughness coefficients for the 
channel in this study. The total "n" value was determined by assigning a base "n" value for each 
channel section and applying adjustments for various roughness factors (References 1, 4 & 6) .  
The roughness factors considered consisted of degree of irregularity, effects of obstruction, 
vegetation, variations in channel cross section, and degree of meandering (References 4 & 5). 
The adjustments were made to the base "n" value through addition or multiplying by a factor to 
amve at a total value. Photographs of channels from References 1 and 2 with a known 
resistance were used to aid in the determining of roughness coefficients. These photographs 
were used for comparison with field situations to help verify selected "n" values. The estimated 
"n" values were also checked against values found within References 1,2 and 3. 

The total value of Manning's "n" was computed by: 

Where: n, = a base value of "n" for a straight uniform channel 

n, = a value for the degree of surface irregularities 

n, = a value for the effects of obstruction 

n, = a value for vegetation 

n, = a value for variations in shape and size of the channel cross- 
section 

and m = a multiplier to correct for meandering of the channel 

1. Selection of Base "n" Values 

Base values of Manning's "n" were selected from Table 1 in Reference 1. In general, a base 
value of .02S was assigned to each cross section of the EMF. Three sections deviated from this 
range due to their concrete linings. A base value of ,015 was used for these sections. One other 
cross section was given a base "n" value of ,013 for the box culvert. 



2. Adjustment Factors for Channels 

Channel irregularities, obstructions, vegetation, variations, and meandering increase the 
roughness, and the value of "no was adjusted accordingly. Only a few obstructions to channel 
flow exist along the EMF. These obstructions include trees that are found within the two golf 
courses that the floodway encroaches upon and a small, irregular shaped weir at the end of 
Superstition Springs Golf Course. 

The vegetation ranges from being non-existent to thick, tall grass entwined with cattails. Small 
bushes also tend to grow along many of the section banks. The channels' meandering was found 
to be small for most sections. No cross sections are needed adjustment due to meandering. 

3. Subdivision of Cross Sections 

Each cross section was divided into left overflow, channel, and right overflow areas. 
Subdivision of channel cross sections was not needed for this study because the floodway 
contains well-defined channels with fairly uniform roughness across the cross-section. 

111. RESULTS 

The Manning's "n" values required for the EMF capacity assessment were determined based 
upon the above mentioned procedure. The valves estimated for the study reaches were ranging 
from .025 to ,045 for channel and ,040 to ,050 for overbank areas. In the three sections that were 
lined with concrete, an "n" value of .015 was found. 

The "n" values determined for this study based on the results of FCDMC's work done at the 
streamflow stations at Queen Creek Road and SR-587. The results showed that the "n" values 
would be ,025 for short growth in the channel and about ,030 for tall growth. The "n" values of 
.025 for the channel were used for the reaches downstream of Guadalupe Road to Gila River. 
Two cross sections had considerable ponding that supported the growth of large vegetation such 
as cattails. These "marsh" areas were found at the Chandler Heights drop structure and resulted 
in an "n" value of .030 for the channel. 

The "n" values of ,045 were used for the channel in two golf courses. A value of .030 or ,035 
would probably more reasonable because the grass are normally mowed fairly short. However, a 
higher .045 value was used because the FCDMC does not have the maintenance responsibility. 
A "n" value of .030 was used for the channel in Reach 6. 

The "n" values were estimated for 37 representative sections within the six (6) reaches of the 
EMF. The results of the "n" value determination for the selected representative sections are 
shown in Appendix A. Appendix B shows site photographs for these representative sections. 





APPENDIX A 

CALCULATIONS 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : North of Brown Road 
Photo No. : 1 

Section Description : Bed material is soil with grass 
Bank material is soil with grass and small bushes 
Overflow area is gravel with some trees 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : Midway between Brown Road and Adobe Street 
Photo No. : 2 

Section Description : Bed material is soil with grass 
Bank material is soil with grass and small bushes 
Overflow area is gravel with some trees 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream: EMF 

Location : Just north of University Drive 
Photo No. : 3 

Section Description : Bed material is soil with grass 
Bank material is soil with grass and small bushes 
Overflow area is gravel with some trees 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : Midway between University Drive and Main Street 
Photo No. : 4 

Section Description : Bed material is soil with grass 
Bank material is soil with grass and small bushes 
Overflow area is gravel with some trees on left side 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream: EMF 

Location : Concrete box culvert under Main Street and Higley Road 
Photo No. : 5 

Section Description : Concrete channel with a rectangular cross-section 
Overflow area is gravel with some trees and obstructions 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : Just south of Main Street 
Photo No. : 6 

Section Description : Bed material is soil with grass 
Bank material is soil with grass and small bushes 
Overflow area is gravel with some trees 

Page 10 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : Just north of Leisure World Golf Course 
Photo No. : 7 

Section Description : Bed material is soil 
Bank material is soil with grass and some small bushes 
Overflow area is gravel with some bushes 

Channel Material 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : Leisure World G.C., between Broadway Road and Southern Avenue 
Photo No. : 8 

Section Description : Bed material is soil with grass and some trees 
Bank material is soil with grass and some trees 
Overflow area is soil with grass and some trees 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream: EMF 

Location : Superstition Springs G.C., south of Southern Avenue 
Photo No. : 9 

Section Description : Bed material is soil with grass 
Bank material is soil with grass, small bushes and some trees 
Overflow area is soil with grass, small bushes and some trees 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream: EMF 

Location : Superstition Springs G.C., south of Superstition Freeway 
Photo No. : 10 

Section Description : Bed material is soil with grass and some trees 
Bank material is soil with grass and some trees 
Ovefflow area is soil with grass and trees 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : Superstition Springs G.C., south of Baseline Road 
Photo No. : 11 

Section Description : Bed material is soil with grass and some trees 
Bank material is soil with grass and some trees 
Overflow area is soil with grass and some trees 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream: EMF 

Location : End of Superstition Springs G.C., just north of Guadalupe Road 
Photo No. : 12 

Section Description : Bed material is soil with grass, small bushes and a weir obstruction 
Bank material is soil with small bushes 
Overflow area is gravel with some trees and bushes 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : Just south of Elliot Road 
Photo No. : 13 

Section Description : Bed material is soil with medium length grass 
Bank material is soil with some grass 
Overflow area is gravel 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : Midway between Warner Road and Ray Road 
Photo No. : 14 

Section Description : Bed material is soil with some grass 
Right bank material is soil with some grass I Left bank is cobble 
Overflow area is gravel 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : Just north of Powerline Floodway 
Photo No. : 15 

Section Description : Bed material is cobble 
Bank material is cobble 
Overflow area is gravel with trees on left side 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : Midway between Ray Road and William Field Road 
Photo No.: 16 

Section Description : Concrete Channel 
Overflow area is gravel with grass, trees on left side 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : West of Power Road near Williams Gateway Airport 
Photo No. : 17 

Section Description : Bed material is soil with grass 
Bank material is cobble and some gravel 
Overflow area is gravel with some small bushes 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream: EMF 

Location : Just south of Rittenhouse Road 
Photo No. : 18 

Section Description : Bed material is soil with some grass 
Bank material is gravel 
Overflow area is gravel with some bushes 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : South of Germann Road 
Photo No. : 19 

Section Description : Bed material is gravel with sparse grass 
Bank material is gravel 
Overflow area is gravel with grass and some small bushes 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream: EMF 

Location : Just east of Higley Road 
Photo No. : 20 

Section Description : Bed material is gravel with grass 
Bank material is gravel with some grass 
Overflow area is gravel with some trees 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : South of Queen Creek Road 
Photo No. : 21 

Section Description : Bed material is soil with grass 
Bank material is gravel with grass 
Overflow area is gravel 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : North of Chandler Heights Drop Structure 
Photo No. : 22 

Section Description : Bed material is soil with grass 
Bank material is gravel with some grass 
Overflow area is gravel 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream: EMF 

Location : Between Chandler Heights Road and Drop Structure 
Photo No. : 23 

Section Description : Bed material is soil with thick grass and cattails 
Bank material is cobble with some grass and small bushes 
Overflow area is gravel with some grass 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream: EMF 

Location : Just south of Chandler Heights Road 
Photo No. : 24 

Section Description : Bed material is soil with thick grass and cattails 
Bank material is cobble with some grass and small bushes 
Overflow area is gravel with grass, especially on left side 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : South of Riggs Road 
Photo No. : 25 

Section Description : Bed material is soil with grass 
Bank material is gravel with some grass 
Overflow area is gravel with trees on left side 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : Between Riggs Road and Hunt Highway 
Photo No. : 26 

Section Description : Bed material is soil with thick, short grass 
Bank material is gravel with some grass 
Overflow area is gravel with small bushes on left side 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream: EMF 

Location : Just north of Hunt Highway 
Photo No. : 27 

Section Description : Bed material is soil with thick, tall grass 
Bank material is gravel with some grass 
Ovefflow area is gravel with some small bushes on left side 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : Just south of Hunt Highway 
Photo No. : 28 

Section Description : Bed material is soil with grass 
Bank material is gravel with some grass and small bushes 
Overflow area is gravel with some small bushes mainly on lefl side 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream: EMF 

Location : Midway between Riggs Road and SR 87 bridges 
Photo No. : 29 

Section Description : Bed material is soil with grass 
Bank material is gravel with some grass and small bushes 
Overflow area is gravel with bushes mainly on left side 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream: EMF 

Location : Midway between Riggs Road and SR 87 bridges 
Photo No. : 30 

Section Description : Bed material is soil with grass 
Bank material is gravel with bushes and some grass 
Overflow area is gravel with some bushes I trees 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : East of SR 87, east of Lindsey Road 
Photo No. : 31 

Section Description : Bed material is cobble 
Bank material is cobble 
Overflow area is gravel with small bushes 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : East of SR 87, just west of Lindsey Road 
Photo No. : 32 

Section Description : Concrete Channel 
Overflow area is gravel with some trees 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream: EMF 

Location : East of SR 87, just west of Lindsey Road 
Photo No. : 33 

Section Description : Bed material is soil with some grass 
Bank material is gravel 
Overflow area is gravel and soil with a few small bushes 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : South of SR 87 
Photo No. : 34 

Section Description : Bed material is soil 
Bank material is soil 
Overflow area is gravel with some small bushes 

Channel Material 



DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : Just east of SR 587 
Photo No. : 35 

Section Description : Bed material is soil with some grass and small bushes 
Bank material is soil with small bushes 
Overflow area is gravel with some small bushes 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream: EMF 

Location : Just north of Gila River 
Photo No. : 36 

Section Description : Bed material is soil with some grass 
Bank material is soil with grass and some small bushes 
Overflow area is gravel and soil with bushes and small trees 

Channel Material 
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DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS BY FCDMC'S METHOD 

Project : EMF Capacity Assessment 
Stream : EMF 

Location : Outlet Channel to Gila River 
Photo No. : 37 

Section Description : Bed material is cobble that is roughly cemented together 
Bank material is cobble that is roughly cemented together 
Overflow area is gravel with bushes 
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APPENDIX B 

PHOTOGRAPHS 



Photo 1 

The EMF north of Brown Road at head structure near Princess Park. 
Bed material is soil with grass. Bank material is soil witb grass and d bushes. 

Photo 2 

The EMF midway between Brown Road and Adobe Street. 
Bed material is soil with grass. Bank material is soil with 

grass and small bushes. 
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Photo 3 

The EMF just north of University Drive. Bed material is soil 
with grass. Bank materid is soil with grass and small bushes. 

Photo 4 

The EMF midway between University Drive and Main Street. 
Bed material is soil with grass. Bank material is soil wid 

grass and small bushes. 
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Photo 5 

The EMF under Main Street and Higley Road. The channel 
is a concrete and rectan- in cross-section. 

Photo 6 

The EMF just south of Main Street. Bed material is soil with grass. 
Bank material is soil with grass and small bushes. 



Photo 7 

The EMF just north of Leisure World Golf Course at Broadway Channel. 
Bed material is soil. Bank material is soil with grass and 

same small bushes. 

Photo 8 

The EMF at Leisure World Golf Course, between Broadway Road and 
Southern Avenue. Bed material is soil with grass and some trees. Bank 

material is soil with grass and some trees. 



Photo 9 

The EMF at Superstition Springs Golf Course, south of Southern 
Avenue. Bed material is soil with grass. Bank material is soil with 

grass, small bushes and some aees. 

Photo 10 

The EMF at Superstition Springs Golf Course, south of Superstition 
Freeway. Bed material is soil with grass and some trees. Bank 

matenal is soil with grass and some trees. 
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Photo 11 

The EMF at Superstition Springs Golf Course, south of Baseline Road. 
Bed material is soil with grass and some trees. Bank material is soil 

with grass and some trees. 

Photo 12 

The EMF at the end of the SuperstiIion Springs Golf Course, just north of 
G d u p e  Road. Bed material is soil with grass, small bushes and a weir 

like obmction. Bank material is soil with small bushes. 
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Photo 13 

The EMF Just south of Elliot Road. Bed material is soil with 
medium length pass. Bank material is soil with some grass. 

Photo 14 

The EMF midway between Warner Road and Ray Road. Bed 
material is soil with some grass. RighVbank material is soil with 

some grass. Left bank a r i d  is cobblc. 
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Photo 15 

The EMF just north of Powerline Floodway. Bed Inaterial is 
cobble. Bank material is cobble. 

Photo 16 

The EMF midway between Ray Road and William Field Road. 
The channel bed and banks are lined with concrete. 
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Photo 17 

The EMF west of Power Road near William Gateway 
Airport. Bed material is soil with grass. 

Bank material is cobble and some gravel. 

Photo 18 

The EMF just sourh of Rittenhouse Road. Bed material is soil with 
some grass. Bank material is gavel. 
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Photo 19 

The EMF south of G e m m  Road. Bed material is gravel with 
sparse grass. Bank material is gravel. 

Photo 20 

The EMF just east of Higley Road. Bed material is gravel with grass. 
Bank material is gravel with some grass. 
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Photo 21 

The EMF south of Queen Creek Road. Bed material is soil with 
grass. Bankmaterial is gravel with grass. 

Photo 22 

The EMF north of Chandler Heights drop structure. Bed materid 
is soil with grass. Bank material is gravel with some grass. 



Photo 23 

The EMF between Chandler Heights Road and drop stxucture. Bed 
material is soil with thick pass and cattails. Bank material is cobble 

with some grass and small bushes. 

Photo 24 

The EMF just south of Chandler Heights Road. Bed materid is soil 
with thick grass and cattails. Bank material is cobble with some 

grass and small bushes. 
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Photo 25 

The EMF south of Riggs Road. Bed material is soil with grass. 
Bank material is gravel with some grass. 

Photo 26 

The EMF between Riggs Road and Hunt Highway. Bed material 
is soil with thick, short grass. Bank material is gravel with 

some grass. 
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Photo 27 

The EMF just north of Hunt Highway. Bed material is soil with 
thick, tall grass. Bankmaterial is gravel with some grass. 

Photo 28 

Tbe EMF just south of Hunt Highway. Bed material is soil with 
grass. Bank material is gravel with some grass and small bushes. 
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Photo 29 

The EMF midway between Riggs Road and SR 87 bridges. Bed 
material is soil with grass. Bank m a t e d  is gravel with some grass 

and small bashes. 

Photo 30 

The EMF midway between Riggs Road and SR 87 bridges. Bed 
material is soil with grass. Bank malerial is gravel with bushes 

and some grass. 
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Photo 31 

The EMF east of SR 87, east of Lindsey Road. Bedmaterial 
is cobble. Bank material is cobble. 

Photo 32 

The EMF east of SR 87, just west of Lindsey Road. The rectan@ar 
channel's bed and banks are lined with concrete. 
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Photo 33 

The EMF east of SR 87, just west of Lindsey Road. Bed 
material is soil with some grass. Bank material is gravel. 

Photo 34 

The EMF south of SR 87. Bed material is soil. Bank 
material is soil. 
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Photo 35 

The EMF just east of SR 587. Bed material is soil with some 
grass and small bushes. Bank material is soil with small bushes. 

Photo 36 

The ENIF just north of Gila River. Bed m a t d  is soil with 
some grass. Bank material is soil with grass and some small bushes. 
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Photo 37 

The EMF outlet &amel to Gila River. The bed and bank material 
is cobble that is roughly cemented together. 
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APPENDIX C 

. .  . 
HYDRAULIC ASSESSMENT REULTS, 

. . 

1. HEC-RAS Model Output 





HEC-RAS Plan: REACH6 River: EMF Reach: Reach 6 (Continuedl 



HEC-RAS Plan: REACH6 River: EMF Reach: Reach 6 (Continued) 
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1200.00 1336. 







HEC-PAS Version 2.1 October 1997 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 

609 Second Street, Suite D 
Davis, California 95616-4687 

(916) 756-1104 

X X1(XXXXX XXXX XXXX xx xza 
X X X X X X X X X  X 
X X X X X X  X X X  
X I W W M X X X X  X X x x m  xcccix xza 
X X X X X X X X X 
X X X X X X X  X X X 
X Xx1o(lw( XXXX X X X  X x x x a  

PROJECT DATA 
Project Title: EMF Reaoh 6 (1-12-991, FCO 97-06 
Project File : emfr6.prj 
Run Date and Time: 1/12/99 8:30:06 PM 

Project in English units 

Project Description: 
EAST MARICOPA FLOODWAY CAPACITY ASSESSMENT 
FCDMC Contract NO. 97-06 
Prepared by HNTB Corporation, January 1999 
Contact: B. Gary Sun 
HNTB Corporation 
40 North Central Avenue, suite 300 
Phoenix, Arizona 85004 
(602) 528-4300 

REACH 6 
Princess Park to Broadway Channel 
(River Mile 27.39 to Mile 24.723) 

The Purpose of the Study is to Determine Channel Capacity for 
Three Given 100-Year Discharges. 
The Water Surfaoe Profiles Were Calculated 
Using the U.S. -my Carps of Engineers' HEC-RAS Computer Program, Version 2.1, 
Dated October 1997, as Implemented by Haestad Methods, Inc. 

Subcritical Flow Run 
3 Water Surface Profiles wrth 100-Year Discharges Provided by FCDMC (Dated 6-10-98) 
Profile 1 - Design Discharges 
Profile 2 - Future Disoharges, Future Land Use with Retention and without Proposed FCD CIPs 
Profile 3 - Existing Conditions 
The Control Line on the Thalweg of East Maricopa Floodway is Station 5,000, and All Cross 
Seotion Data were Stationed Looking Downstream. Cross Section Numbers Indicate in River 
Miles above the Top of Drop Structure at the Downstream of the East Maricopa Floodway. 

Starting Water Surfaoe Elevations Used are the Calculated Water Surface 
Elevations from Each of Three Water Surface Profilea Calculated at River Mile 
24.723 from Reach 5 HEC-RAS Runs. 

Manning's n Values of 0.030 Were Used for Channel in Reach 6 

PLAN DATA 

Plan Title: EMF Reach 6 
Plan Flle : ~:\2755Q\c~~~\CIVIL\D~TA\emfr6.p01 



Geometry Title: EMF Reach 6 
Geometry File : j:\27559\CADD\CIVIL\DATA\emfr6.g01 

Flow Title : Profiles: l-Design, 2-Future 6 3-Existing 
Flow File : j:\27559\CADD\CIVIL\DATA\amfr6.f01 

Plan Svmmary Information: 
Number of: Cross Sections = 50 Mulitple Openings = 0 

Culverts = 3 Inline Weirs - 0 
Bridges = 2 

Computational Information 
Water surface calculation tolerance - 0.01 
Critical depth calculaton tolerance - 0.01 
Maximum number of interations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Computational Flow Regime: Subfritical Flow 

now DATA 

Flow Title: Profiles: l-Design, 2-hlture 6 3-Existing 
Flow File : j:\27559\CADD\CIVIL\DATA\emir6.f01 

Flow Data (cfs) 

River 
EMF 
EMF 
EMF 
EMF 
EMF 
EMF 
EMF 
EMF 

Reach RS 
Reach 6 27.39 
Reach 6 27.278 
Reach 6 27.189 
Reach 6 26.385 
Reach 6 26.187 
Reach 6 25.598 
Reaoh 6 25.4 
Reach 6 24.723 

Boundary Conditions 

River Reach Profile 

EMF 
EMF 
EMF 

Reach 6 Design 
Reach 6 Future 
Reaoh 6 Existing 

Design Future Existing 
900 780 920 
900 890 1110 

1200 890 1110 
1200 830 1080 

Upstream 

GEOmTRY DATA 

Geometry Title: EMF Reach 6 
Geometry File : j:\27559\WLDD\CIVIL\DATA\emfr6.g01 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 27.39 

INPUT 
Description: Upstream Limit of the Study at Princess Park 
Q(D) = 900 cfs, Q(F) - 780 cfs 6 Q(E) - 920 cfs 
Station Elevation Data num- 22 

Sta Elev Sta Elev Sta Elev 8ta Elev Sta Elev 
4800 1347.4 4811.03 1347.3 4824.71 1347.02 4847.42 1346.73 4885.78 1347.06 

Downstream 

Known WS - 1341.38 
Known WS - 1340 

Known WS - 1340.86 
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Maming' 9 n 'Values num= 3 
Sta n Val 
4800 

Sta n Val Sta n Val 
.04 4944.97 .03 5073.13 - .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4944.97 5073.13 100.04 100.04 100.04 .1 

Left Levee Station= 4927.92 Elevation= 1347.3 
Right Levee Station= 5073.13 Elevation= 1348.6 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfal 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Design 

1346.24 Element Left OB 
0.05 Wt. n-Val. 

1346.29 Reach Len. (ft) 100.04 
1340.72 Flow Area' (sq ft) 
0.000135 Area (sq ft) 
900.00 Flow (cfs) 
95.63 Top Width (ft) 
1.75 Avg. Val. (ft/s) 
8.24 Hydr. Depth (ft) 

77371.4 Conv. (cfs) 
100.04 Wetted Per. (ft) 
1338.00 Shear (lb/sq ft) 

1.00 stream Power (lb/ft sl 
0.01 Cum Volume (acre-ftl 
0 .OO Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1345.51 Element Left OB 
Vel Head (ft) 0.05 Wt. n-Val. 
E.G. Elev (ft) 1345.56 Reach Len. (ft) 100.04 
Crxt W.S. (ftl 1340.51 Flow Area (sq ft) 
E.G. Slope (ft/ftl 0.000141 Area (sq ft) 
Q Total (cfs) 780.00 Flow (cfs) 
Top Wldth (ftl 86.85 Top Wldth (ft) 
Vel Total (ft/sl 1.73 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 7.51 Hydr Depth (ft) 
conv. Total (cfs) 65709.9 Conv (cfs) 
Length Wtd. (ft) 100.04 Wetted Per. (ft) 
M m  Ch El (ft) 1338.00 Shear (lb/sq ft) 
Alpha 1.0 Stream Power lIb/ft s) 
Frctn Loss (ft) 0 .Ol Cum Volume (acre-ft) 
c & E Loss (ft) 0 .OO Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (it) 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 

INPUT 

RS: 27.371 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 100.04 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Val. (£t/s) 
Hydr. Depth (ft) 
Conv. (cfsl 
Wetted Per. (ft) 
Shear (lb/sq ftl 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 0. 
Cum SA (acres) 0. 
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Channel Right OB 
0.030 

100.04 100.04 

Channel Right OB 
0.030 
100.04 100.04 

Channel Right OB 
0.030 
100.04 100.04 
597.22 
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Description: 
Station Elevation Data num= 15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4800 1347.4 4847.31 1346.93 4884.99 1346.7 4900.34 1346.54 4933.85 1346.45 

4946.69 1347.8 4954.6 1344.76 4973.75 1339.58 4975.55 1339.03 5020.63 1338.02 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
4800 .04 4946.69 .03 5072.18 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4946.69 5072.18 405 403.94 402 .1 .3 

Left Levee Station= 4946.69 Elevation= 1347.8 
Right Levee Station= 5072.18 Elevation= 1348.25 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E LOSS (ft) 

Element Left OH 
Wt, n-Val. 
Reach Len. (ft) 405.00 
Flow Area (sq ft) 
Area (aq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/al 
my&. Depth (it) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum volume (acre-ft) 0.76 
Cum SA (acres) 1.09 

Channel Right OB 
0.030 

403.94 402.00 
547.14 
547.14 
900.00 
101.96 
1.64 

CROSS SECTION OUTPUT Profile dhlture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
M a x  Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn .Loss (ft) 
C 6 E Loss (ft) 

Element Left 08 Channel Right OB 
Wt. n-Val. 0.030 
Reach Len. (ft) 405.00 403.94 402.00 
Flow Area (sq ft) 477.67 
Area (sq ft) 477.67 
Flaw (cfs) 780.00 
Top Width (ft) 91.29 
Avg. Vel. (ft/s) 1.63 
By&. Dspth (ft) 5.23 
Conv. (cfs) 70240.2 
Wetted Per. (ft) 93.38 
shear (lb/sq ft) 0.04 
Stream Power (lb/ft s) 0.06 
cum volume (acre-ft) 211.28 
Cum SA (acres) 38.01 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (it) 
Vel Total (ft/s)' 
Max Chl Dpth (it) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Kin Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (eq ft) 
Flow (cfa) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum vol- (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.030 

405.00 403.94 402.00 
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CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 27 .295 

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  n u =  1 8  

S t a  E l e v  S t a  E l e v  S t a  E l e v  sta  lev S t a  E l e v  

M a n n i n g ' s  n V a l u e s  num= 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4900 .04 4950.45 . 0 3  5062.05 .04 

Bank sta: L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  Expan. 
4950.45 5062 .05  8 8 . 7  8 8 . 7  88.7  .1 . 3  

L s f  t Levee  S t a t i o n =  4950.45 E l e v a t i o n =  1 3 4 7 . 4  
R i g h t  Levee  S t a t i o n =  5062.05 E l e v a t i o n =  1347.27 

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  (ft) 
V e l  T o t a l  ( f t /s)  
Max C h l  D o t h  (ft) 
Conv. T o t a l  (of*) 
Leng th  Wtd. (ft) 
Mln Ch E l  ( f t )  
Alpha  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

E l emen t  L e f t  05 
W t .  n-Val.  
Reach Len. ( f t )  8 8 . 7 0  
Flow Area ( s q  f t )  
A r e a  ( s q  f t )  
Flow (cfs) 
Top Width  ( f t )  
Avg. V e l .  ( f t / s )  
Hydr. Depth  ( f t )  
Conv. (cfr)  
W e t t e d  P e r .  ( f t )  , 
s h e a r  ( l b / s q  f t )  
S t r e a m  Power ( l h / f t  s) 
cum Volume (acre-ft) 0 . 7 6  
cum SA (acres) 1 . 0 9  

CROSS SECTION OUTPUT P r o f i l e  XEUture 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  (ft) 
C r i t  W.S. (ft) 
E.G.  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wid th  (ft) 
V e l  T o t a l  ( f t l s )  
Max C h l  Dpth  ( f t )  
COnV. T o t a l  ( c f s l  . ~. 
L e n g t h  w t d .  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  LOSS ( f t )  
C & E L o s s  (ft) 

Elemen t  
W t .  n-Val.  
Reach Len.  ( f t )  
 low A r e a  ( s q  f t )  
Area (sq it) 
Flow (cfs) 
Top Width  ( f t )  
Avg. V e l .  (ft /s) 
Hydr. Depth  (ft) 
conv .  (cfs) 
Wetted P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
S t r e a m  Power ( l b / f t  s) 
Cum Volume ( a o r a - f t )  
Cum SA ( a o r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t l  
V e l  Head ( f t )  
E.G. E l e v  (ft) 
C r i t  W.S. l f t )  

Channel  R i g h t  OB 
0 .030  
88 .70  88 .70  

604 .18  
604 .18  
900.00 
1 0 4 . 5 3  

1 . 4 9  
5 .78  

95044.0  
106 .75  

0 . 0 3  
0 .05  

260.28 0 . 1 1  
39 .69  0 .35  

L e f t  OB Channe l  R i g h t  05 
0 . 0 3 0  

88 .70  88.70 88.70 
529 .43  

1 3 4 7 . 0 0  E lemen t  L e f t  OB Channel  R i g h t  OB 
0 . 0 3  W t .  n -Va l .  0 .030  

1 3 4 7 . 0 3  Reach Len.  ( f t )  88 .70 88 .70  8 8 . 7 0  
1 3 4 0 . 4 6  Flow A r e a  (sa f t )  689.94 

E . G .  s l o o e  l f t / f t l  0 .000064 Area  (so f t l  . . -  
Q T o t a i  (cfs) 920.00 ~ l o w  ( c f s )  
Top Width  ( f t )  109 .50  Top Wldth  ( f t )  
V e l  T o t a l  ( f t / s )  1 .33  Avg. V e l .  ( f t / s )  
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blax Chl Dpth (ft) 9.20 Hydr. Depth (fth 6.30 
Conv. Total (cfs) 114858.0 Conv. (cfs) 114858.0 
Length Wtd. (ft) 88.70 Wetted Per. (ft) 111.97 
Min Ch El (it) 1337.80 Shear <lb/aq ft) 0.02 
Alpha 1.00 stream Power (Ib/ft s) 0.03 
Frctn Lose (ft) 0.01 Cum Volume (aore-ft) 0.65 270.81 0.00 
C & E Loss (ft) 0.01 Cum SA (acres) 0.78 40.23 0.00 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 27.278 

INPUT 
Description: Just Upstream End of Brown Road Box Wingwalls 
Manning's n Value = 

0.013 
Q(D) P 900 cf8, Q(F) = 890 cfs b Q(E) 5 1,110 cfa 
Station Elevation Data num- 15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 
4948.1 1347.75 4951.32 1347.48 4961.91 1345.92 4971.33 1342.6 4976.43 1341.19 

4980.55 1340.84 4982.56 1337.85 5014.42 1337.39 5015.73 1342.4 5036.85 1346.75 
5039.18 1347.39 5054.93 1348.11 5081.06 1348.44 5097.41 1348.8 5110 1348.92 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4948.1 .04 4951.32 ,013 5039.18 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4951.32 5039.18 30 19.5 15 .3 .5 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ftl . . 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft! 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (it) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfa) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (Ib/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.013 

30.00 19.50 15.00 
387.68 
387.68 
900.00 
73.44 
2.32 
5.28 

126818.1 
80.08 
0.02 
0.04 

0.76 259.28 0.11 
1.09 39.51 0.35 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by dometream conveyanoe) ie less 
than 0.7 or greater than 1.4. This may indicate the need for additional croes sections. 

CROSS SECTION OUTPUT Profile (thlture 

W.S. Elev (ft) 1345.37 Element Left 08 Channel Right OB 
Vel Head (ft) 0.11 Wt. n-Val. 0.013 
E.G. Elev (ft) 1345.48 Reach Len. (ft) 30.00 19.50 15.00 
Crit W.S. (ft) Flow Area (sq ft) 334.48 
E.G. Slope (ft/ft) 0.000071 Area (sq ft) 334.48 
Q Total (cfs) 890.00 Flow (cfs) 890.00 
Top Width (ft) 66.72 Top Width (ft) 66.72 
vel Total (ft/a) 2.66 Avg. Vel. (ft/s) 2.66 
Max Chl Dpth (ft) 7.98 Hydr. Depth (it) 5.01 
Conv. Total (cfs) 105309.7 Conv. (cfs) 105309.7 
Length Wtd. (ft) 19.50 Wetted Per. (ft) 73.16 
Min Ch El (ft) 1337.39 Shear (lb/sq ft) 0.02 
Alpha 1.00 Stream Power (lb/ft s) 0.05 
Frctn ~ o s a  (ft) 0.00 Cum Volume (acre-ft) 205.73 
C & E Loss (ft) 0.27 Cum SA (acres) 36.95 
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Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is leas 
than 0.7 or greater than 1.4. This may indicate the need for additional cross seotions. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (=fa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total (ofs) 
Lenoth Wtd. lft) 
 in-ch El ( f t )  
Alpha 
Frctn Loss (ft) 
C 6 E LO88 (ft) 

1346.92 Element 
0.10 Wt. n-Val. 

1347.01 Roach Len. (ft) 
Flow Area (sq ft) 

0.000054 Area (sq ft) 
1110.00 Flow (of51 
82.34 Top Width (ft) 
2.47 Avg. Vel. (ft/s) 
9.53 Hydr. Depth Ift) 

150636.4 Conv. lcfs) 
19.50 Wetted Per. (ft) 

1337.39 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0 .OO Cum Volume (acre-ft) 
0.27 Cum SA (acres) 

Left OB Channel Right OB 
0.013 

30.00 19.50 15.00 
448.66 
448.66 
1110.00 
82.34 
2.47 
5.45 

150636.4 
89.12 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
far additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 27.274 

INPUT 
Description: Brown Road 2 - 8' X 8' X 128.89' RCBC Upstream Face 
Station Elevation Data num= 20 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4952.31 1349.13 4959.47 1347.99 4970.42 1347.22 4983.79 1347 4991.221346.122 
4991.91 1346.04 4992.6 1337.48 4996.76 1337.44 5001.3 1337.89 5008.61 1337.3 
5009.71 1345.94 5010.38 1345.95 5023.81 1346.16 5033.81 1347.41 5044.66 1347.67 
5054.93 1348 5074.09 1347.91 5083.66 1348.28 5087.92 1348.04 5109.78 1348.17 

MaMing'S n Values num= 3 
Sta n Val Sta n Val sta n Val 

4952.31 .04 4991.22 .013 5009.71 .04 

Bank sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan. 
4991.22 5009.71 138.89 138.89 138.89 .3 .5 

CROSS SECTION OUTPUT Profile %Design 

W.S. Elev (ft) 
Vel Head (ft) , 

E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (efs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Canv. Total (cfs) 
Length Wtd. (St) 
Min Ch El (ft) 
Alpha 
Frctn Lass (ft) 
C 6 E Loss (ft) 

1345.27 Element Left OB Channel Right OB 
0.75 Wt. n-Val. 0.013 

1346.02 Reach Len. (ft) 138.89 138.89 138.89 
1342.14 Flow Area (sq ft) 129.62 

0.000569 Area (sq ft) 129.62 
900.00 Flow (cfs) 900.00 
17.65 Top Wzdth (ft) 17.65 
6.94 Avg. Vel. (ft/s) 6.94 
7.97 Hydr. Depth (ft) 7.34 

37721.2 Conv. (cis) 37721.2 
138.89 Wetted Per. (ft) 31.90 

1337.30 Shear (lb/sq ft) 0.14 
1.00 stream Power (lb/ft s) 1.00 

Cum Volume (acre-ft) 0.76 259.16 0.11 
Cum SA (acres) 1.09 39.49 0.35 '* CROSS SECTION OUTPUT Peoflle %Future 
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W.S. Elev (ft) 1344.22 Element Loft OB Channel Right OB 
Vel Head (ft) 0.99 Wt. n-Val. 0.013 
E.G. Elev (ft) 1345.22 Reach Len. (ft) 138.89 138.89 138.89 
Crit W.S. (ft) 1342.09 Flow Area (sq ft) 111.20 
E.G. slope (ft/ft) 0.000847 Area (sq ft) 111.20 
Q Total (cfs) 890.00 Flow (cfs) 890.00 
Top Width (ft) 17.43 Top Width (ft) 17.43 
Vel Total (ft/s) 8.00 Avg. Vel. (ft/s) 8.00 
Max Chl Dpth (ft) 6.92 Hydr. Depth (ft) 6.38 
Conv. Total (cfs) 30583.0 Conv. (cfs) 30583.0 
Length Wtd. (ft) 138.89 Wetted Per. (ft) 29.80 
Min Ch El (ft) 1337.30 Shear (lb/sq ft) 0.20 
Alpha 1.00 Stream Power (lb/ft s) 1.58 
Frotn Loss (ft) Cum Volume (acre-ft) 205.63 
C & E Loss (ft) Cum SA (acres) 36.94 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1345.73 Element Left OB Channel Right OB 
Vel Head (ft) 1.01 Wt. n-Val. 0.013 
E,.G. Elev (ft) 1346.74 Reafh Len. (ft) 138.89 138.89 138.89 
Crit W.S. (ft) 1342.81 Flow Area (sq ft) 137.73 
E.G. Slope (ft/ft) 0.000735 Area (sq ft) 137.73 
Q Total (cfa) 1110.00 Flow (cfs) 1110.00 
Top Width (ft) 17.75 Top Width (ft) 17.75 
Vel Total (ft/s) 8.06 Avg. Vel. (ft/s) 8.06 
Max Chl Dpth (ft) 8.43 Hydr. Depth (ft) 7.76 
Conv. Total (cfs) 40951.6 Conv. (cfa) 40951.6 
~ength wtd. (ft) 138.89 Wetted Per. (It) 32.83 
Min ch ~l (ft) 1337.30 Shear (lb/sq ft) 0.19 
Alpha 1.00 Stream Power (lb/ft s) 1.55 
Frctn Loss (ft) Cum Volume (acre-it) 0.65 269.52 0.00 
C & E Loss (ft) cum SA (acres) 0.78 40.01 0.00 

CULVERT RIVER: EMF 
REACH: Reach 6 RS: 27.261 

e 
INPUT 
Description: Brown Road 2 - 8' X 8' X 138.89' RCBC 
Distanoe from Upstream XS = 0 
Deck/Roadway Width = 138.89 
Weir Coefficient = 2.6 
Bridge Deck/Roadway Skew = 
Upatrean Deck/Roadway Coordinates 

num- 6 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4952.31 1349.3 1349 4964.36 1349.18 1346 4991.22 1348.88 1345.94 
5009.71 1348.79 1345.94 5092.4 1348.7 1346 5109.78 1348.55 1348 

upstream Bridge Cross Section Data 
Station Elevation Data n u =  20 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4952.31 1349.13 4959.47 1347.99 4970.42 1347.22 4983.79 1347 4991.221346.122 
4991.91 1346.04 4992.6 1337.48 4996.76 1337.44 5001.3 1337.89 5008.61 1337.3 
5009.71 1345.94 5010.38 1345.95 5023.81 1346.16 5033.81 1347.41 5044.66 1347.67 
5054.93 1348 5074.09 1347.91 5083.66 1348.28 5087.92 1348.04 5109.78 1348.17 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4952.31 .04 4991.22 ,013 5009.71 .04 

Bank Sta: Left Right Coeff Contr. Expan. 
4991.22 5009.71 .3 .5 

Downstream Deck/Roadway Coordinates 
n u =  7 
Sta Hi Cord Lo Cord Sta Hi Cord LO Cord Sta Hi Cord LO Cord 

4896.34 1349.4 1345 4911.22 1349.36 1345 4964.36 1349 1345 
4991.41 1348.88 1345.89 5009.13 1348.79 1345.89 5092.4 1348.7 1348 
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Downstream Bridge cross section Data 
Station Elevation Data num= 15 

Sta Elev Sta Elev Sta 
4935.92 1349.01 4942.03 1348.9 4955.81 
4977.94 1346.42 4991.41 1346.4 4991.89 

Elev 
1347.83 
1342.53 

Sta 
4959.69 
4991.9 

Elev 
1347.37 
1337.39 

Sta 
4967.8 
5002.24 

Elev 
1347.5 

1337.39 

Manning's n Values n u =  3 
Sta n Val sta n Val Sta n Val 

4935.92 .04 4991.41 ,013 5009.13 .04 

Bank Sta: Left Right Coeff Contr. Expan 
4991.41 5009.13 .3 .5 

upstream Embankment side slope - - 0 horiz. to 1.0 vertical 

Downstream Embankment side slope - - 0 horiz. to 1.0 vertieal 

Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design = 

Weir crest shape = Broad Crested 

Number of Culverts = I 

Culvert Name Sha~e Rise S ~ a n  

solution Criteria - Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

0 138.89 ,013 . 2  1 

Downstream Elevation = 1337.39 
Centerline Stations 

CULVERT OUTPUT Profile #Design 
Culvert ID : Culvert $1 

Delta WS (ftl 
Delta EG (ftl 

0.49 Culv Ext Lss (ft) 0.12 
0.46 Culv Ent Lsn (ftl 0.17 

Culv Crt ~ ~ 6 t h  (ft) 4.61 Weir Avg ~ e p t h  (ft) 
Culv El11 Lngh (ftl Min Top Rd (ft) 1348.74 

Note - The normal depth exoeeds the height of the culvert. The program assumes that the normal 
depth is equal to the height of the culvert. 

CULVERT OUTPUT Profile #hlture 
Culvert ID : Culvert (tl 

culv Q (cfs) 890.00 culv vel In (ft/s) 8.76 
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W.S. US. (ft) 1344.22 Culv Inv El Dn (ft) 1337.39 
E.G. US. (ft) 1345.22 Culv Frctn La (it) 0.27 
Delta wS (ft) 0.85 Culv Ext Lss (ft) 0.17 
Delta EG (it) 0.67 culv Ent Lsa (it) 0.24 
E.G. LC (ft) 1344.82 Q Weir (cfs) 
E.G. OC (ft) 1345.22 Weir Sta Lft (it) 
Culv Ws In (ft) 1343.79 Weir Sta Rgt (ft) 
Culv WS out (ft) 1343.37 Weir Submerg 
Culv Nml Depth (ft) 8.00 Weir Max Depth (ft) 
Culv Crt Depth (ft) 4.58 Weir Avg Depth (ft) 
culv hll Lngh (ft) Min TOP ~d (ft) . 1348.74 

Note - The normal depth exceeds the height of the culvert. The program assumes that the normal 
depth is equal to the height of the culvert. 

CULVERT OUTPUT Profile #Existing 
Culvert ID : Culvert W1 

Culv Q (ofs) 
# Barrels 
Q Barrel (cfs) 
W.S. US. (ft) 
E.G. US. (ft) 
Delta WS (ft) 
Delta EG (ft) 
E.G. IC (ft) 
E.G. OC (ft) 
Culv ws In (ft) 
Culv WS out (ft) 
Culv Nml Depth (ft) 
Culv Crt Depth (ft) 
Culv hll Lngh (ft) 

Culv Vel In (ft/s) 
cu1v ve1 out (ft/s) 
Culv Inv El Up (ft) 
Culv Inv El Dn (ftl 
Culv Frctn LP (ft) 
C U ~ V  EXt L88 (ft) 
Culv Ent Lsa (ft) 
Q Weir (cfs) 
Weir Sta Lft (it) 
Weir sta Rgt (ft) 
Weir Submrg 
Weir Max Depth (ft) 
Weir Avg Depth (ft) 
Min Top Rd (ft) 

Note - The normal depth exceeds the height of the culvert. The program assumes that the normal 
depth is equal to the height of the culvert. 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 27.248 

INPUT 
Description: Brown Road 2 - 8' X 8' X 138.89' RCBC Downstream Face 
Station Elevation Data num- 15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4935.92 1349.01 4942.03 1348.9 4955.81 1347.83 4959.69 1347.37 496-7.8 1347.5 
4977.94 1346.42 4991.41 1346.4 4991.89 1342.53 4991.9 1337.39 5002.24 1337.39 

, 5008.9 1337.39 5009.13 1346.4 5026.78 1348.7 5040.44 1348.68 5053.52 1348.7 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4935.92 .04 4991.41 .013 5009.13 .04 

Bank Sta: Left Right Lengths:. Left Channel Right Cqeff Contr. Expan. 
4991.41 5009.13 8 18.04 35 .3 .5 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1344.78 Element Left OB Channel Right OB 
Vel Head (ft) 0.78 Wt. n-Val. 0.013 
E.G. Elev (ft) 1345.56 Reach Len. (ft) 8.00 18.04 35.00 
Crit W.S. (ft) Flow Area (sq ft) 126.66 
E.G. Slope (ft/ft) 0.000612 Area (eq ft) 126.66 
Q Total (cfa) 900.00 Flow (cfs) 900.00 
Top W ~ d t h  (ft) 17.48 Top Width (ft) 17.48 
VoL Total (ft/s) 7.11 Avg. Vel. (ft/s) 7.11 
Max Chl Dpth (ft) 7.39 Hydr. Depth (ft) 7.25 
Conv. Total (cfs) 36384.1 Conv. (cfs) 36384.1 
Length Wtd. (it) 18.04 Wetted Per. (it) 31.79 
Min Ch El (it) 1337.39 Shear (lb/aq ft) 0.15 
Alpha 1.00 stream Power (l.b/ft a )  1.08 
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Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.76 258.75 0.11 
C 6 E LOSS (ft) 0.31 Cum SA (acres) 1.09 39.43 0.35 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

CROSS SECTION'OUTPUT Profile #Future I 
W.S. Elev (ftl 1343.37 Element  eft OB channal e o h t  OR I 

Top Width (ft) 
Vel Total (ft/a) 

17.27 Top Width (ft) 
8.71 Avo. Vel. lft/sl 

Alpha 
Frctn Loss (ft) 
C 6 E Lose (ft) 

0.02 Cum Volume (acre-ft) 
0.45 Cum SA (acres) 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

crit W.S. (it)  low Area (ss ft) 129.68 I 

Max Chl Dpth (ft) 7.56 ~ydr. Depth (ft) 
Conv. Total Icfsl 37569.3 Conv. lcfsl 

INPUT I 

Manning's n Values 3 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. ExpM. 
4966.07 5041.63 290.11 290.11 290.11 .l .3 

CROSS SECTION Ot?TPUT Profile #Design 
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W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Ve1 Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C G E Loss (ft) 

Element Left OB Channel Right 08 
Wt. n-Val. 0.030 
Reach Len. (ft) 290.11 290 .ll 290.11 
plow ~ r e a  (sq it) 278.04 
Area (sq ft) 278.04 
Plow (cfs) 900.00 
Top Width (it) 58.82 
Avg. Vel. (ft/s) 3.24 
Hydr. Depth (ft) 4.73 
Conv. (cfs) 35437.2 
Wetted Per. (ft) 67.36 
Shear (lb/aq ft) 0.17 
Stream Power (lb/ft s) 0.54 
Cum Volume (acre-ft) 0.76 258.67 0.11 
cum SA (sores) 1.09 39.42 0.35 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) la less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile XFvture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cis) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1343.80 Element Left OB Channel Right OB 
0.27 Wt. n-Val. 0.030 

1344.07 Reach Len. (it) 290.11 290.11 290 .ll 
Flow Area (sq ft) 

0.001036 Area (sq ft) 
890.00 Plow Icfs) 
42.37 Top Width (ft) 
4.17 Avg. Vel. (ft/s) 
6.00 Hydr. Depth (it) 

27647.2 Conv. (cfs) 
290.11 Wetted Per. (ft) 
1337.80 shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0 .08 cum volume (acre-ft) 
0.07 Cum SA (acres) 

Warning - The oonveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croes sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) . 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frftn Losa (ft) 
C s E Losa (ft) 

1345.40 Element Left OB Channel Right OB 
0.22 Wt. n-Val. 0.090 

1345.61 Reach Len. (ft) 290.11 290.11 290.11 
Flow Area (sq ft) 297.30 

0.000836 Area (sq ft) 297.30 
1110.00 FLOW (ofa) 1110.00 
62.03 Top Width (ft) 62.03 
3.73 Avg. Vel. (ft/s) 3.73 
7.60 Hydr. Depth (ft) 4.79 

38387.1 Conv. (cfs) 38387.1 
290.11 Wetted Per. (ft) 70.64 
1337.80 Shear (lb/aq ft) 0.22 

1.00 Stream Power (lb/ft a) 0.82 
0.05 Cum Volume (acre-ft) 0.65 269.01 0.00 
0.06 Cum SA (acres) 0.78 39.94 0.00 

Warning - The oonveyanoe ratio (upatream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 27.189 

INPUT 
Description: Downstream of Side Inlet (80' Wide) & 54" Storm Drain From East, 

Q(D) - 1,200 cfa, Q(P) = 1,110 cfs b Q(E) - 890 cfs 
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S t a t i o n  E l e v a t i o n  D a t a  num= 17 

0 S t a  E l e v  S t a  E l e v  S t a  E l s v  S t a  E l e v  S t a  E l e v  
4 8 4 2 . 4 6  1 3 5 2  4 8 6 3 . 1 6  1 3 5 0 . 5 8  4 8 6 8 . 0 4  1 3 5 0 . 1 7  4 8 8 8 . 0 3  1 3 4 7 . 9 3  4 9 1 1 . 4 1  1 3 4 6 . 8 6  
4 9 3 1 . 4 7  1 3 4 6 . 8  4 9 3 2 . 9 6  1 3 4 6 . 7 8  4 9 4 4 . 8 8  1 3 4 3 . 5 3  4 9 5 9 . 3  1 3 3 8 . 9 5  4 9 7 3 . 0 4  1 3 3 7 . 7 8  
4 9 9 9 . 8 5  1 3 3 7 . 8  5 0 4 1 . 8 8  1 3 3 8 . 1 7  5 0 6 5 . 9 2  1 3 4 6 . 5 1  5 0 8 5 . 0 8  1 3 4 6 . 4 2  5 0 9 2 . 8 9  1 3 4 7 . 4 6  
5 0 9 8 . 8 6  1 3 4 8 . 8  5 1 1 9 . 7 5  1 3 4 8 . 8 3  

Manning's n V a l u e s  num= 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4 8 4 2 . 4 6  . 0 4  4 9 3 2 . 9 6  . 0 3  5 0 6 5 . 9 2  ,041 

Bank  S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  
4 9 3 2 . 9 6  5 0 6 5 . 9 2  5 0 0  5 0 0  5 0 0  .1 

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t l  
V e l  T o t a l  ( f t / s )  
Maw C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  Loss ( f t l  
c & E Loes ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. Slope i f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s l  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
M l n  Ch E l  ( f t J  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

E l e m e n t  L e f t  OB 
W t .  n - V a l .  
R e a c h  L e n .  ( f t )  5 0 0 . 0 0  
F l o w  Area ( s q  f t )  
A r e a  ( s q  f t )  
F l o w  ( = f a )  
Top  W i d t h  ( f t )  
Avg .  V e l .  ( f t / s )  
H y d r .  D e p t h  ( f t )  
Conv.  ( c f s )  
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b l s q  f t )  
S t r e a m  Power  ( l b / f t  a )  
Cum Volume ( a c r e - f t )  0 . 7 6  
Cum SA ( a c r e s )  1 . 0 9  

P r o f i l e  X h l t u r e  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

E l e m e n t  L e f t  OB 
W t .  n - V a l .  
R e a c h  L e n .  ( f t )  5 0 0 . 0 0  
F l o w  A r e a  ( s q  f t)  
Area ( s q  f t )  
F l o w  ( o f s )  
Top  W i d t h  ( f t )  
Avg .  V e l .  < f t / s )  
Hydr .  D e p t h  ( f t )  
c o n v .  (cfs) 
W e t t e d  P e r .  ( f t )  
s h e a r  (lb/sq f t )  
s t r e a m  Power  ( l b / f t  s) 
Cum Volume ( a c r e - f  t) 
Cum SA (acres) 

W.S. E l e v  ( f t )  
V a l  Head  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s l  
Top  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Mar C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
Min Ch E l  ( f t l  
A l p h a  
F r c t n  L o s s  ( f t )  

a C 6 E L o s s  ( f t )  

E l e m e n t  L e f t  OB 
Wt.  n - V a l .  
R e a c h  Len. ( f t )  5 0 0 . 0 0  
 low Area ( s q  f t l  
Area ( s q  f t )  
F l o w  ( c f s )  
Top  W i d t h  ( f t )  
Avg.  V e l .  ( f t / s )  
H y d r .  D e p t h  ( f t )  
c o n v .  (ces)  
Wetted P e r .  ( f t )  
S h e a r  (lb/sq f t )  
S t r e a m  P o w e r  ( l b / f t  s) 
Cum Volume ( a c r e - f t )  0 . 6 5  
Cum SA (acres) 0 . 7 8  

EAST MARICOPA EZWDWAY PAGE 13 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 6 

C h a n n e l  R i g h t  OB 
0 . 0 3 0  
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CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 27.095 

INPUT 
Description: 
Station Elevation Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4837.35 1350 4848.89 1349.25 4863.25 1348.07 4886.88 1345.9 4898.21 1344.92 
4904.66 1346.4 4928.91 1346.39 4932.12 1346.3 4938 1344.98 4946.75 1342.16 
4956.96 1338.2 4973.95 1338.28 4993.71 1338.27 5015.03 1338.01 5042.35 1337.86 
5050.27 1340.8 5057.61 1343.36 5067.49 1346.95 5079.29 1346.56 5100.59 1348.51 
5105.83 1348.4 5119.79 1348.3 

Manning's n Values num= 3 
Sta n Val Sta rival Sta n Val 

4837.35 .04 4932.12 .03 5067.49 .04 

Hank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4932.12 5067.49 500 500 500 .1 .3 

Left Levee Station= 4932.12 Elevation- 1346.3 
Right Levee Station= 5067.49 Elevation- 1346.95 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E Loss (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0,030 
Reach Len. (ft) 500.00 500.00 500.00 
Flow Area (aq ft) 724.89 
Area (aq ft) 724.89 
Flow (cfs) 1200.00 
Top Width (it) 124.57 
Avg. Vsl. (ft/s) 1.66 
Hydr. Depth (ft) 5.82 
Conv. (cfs) 114661.1 
wetted Per. (ft) 127.02 
shear (lb/sq ft) 0.04 
stream Power (lb/ft s) 0.06 
Cum Volvme (acre-ft) 0.76 247.07 0.11 
Cum SA (acres) 1.09 37.39 0.35 

CROSS SECTION OUTPUT Profile Xhlture 

W. s. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (of=) 
Tap Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E Loas (ft) 

Element 
Wt. n-Val. 
Reach Len. (it) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (ofs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (ofs) 
Wetted Per. (ft) 
Shear (lb/sq f t) 
stream Power (lb/ft 8) 

Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.030 

500.00 500.00 500.00 
577.75 
577.75 
890.00 
117.35 
1.54 
4.92 

81866.7 
119.40 
0.04 
0.05 

196.00 
35.01 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. iftl 

1345.43 Element Left OB Channel Right OB 
0.03 Wt. n-Val. 0.030 

1345.46 Reach Len. (it) 500.00 500.00 500.00 
1339.82 Flow Area lam ft) 773.15 . . -~ 

E.G. slope.(it/ft) 0.000078 Area (sq ft) 
Q Total (cfs) 1110.00 FLOW ices) 
Top Width (ft) 127.33 Top Width (it) 
Ve1 Total If*/*) 1.44 Avg. Vel. (ft/s) 
Max chi ~ p t h  (ft) 7.57 ~ydr. Depth (ft) 6.07 

I 
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Conv. Total (cfs) 125775.6 Conv. (cfs) 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 
Min Ch El (ft) 1337.86 Shear (lb/sq ft) 

1.00 Stream-Power (lb/ft a )  
0.04 Cum Volume (acre-ft) 0.65 256.66 0.00 

C & E Loss (ft) 0.00 Cum SA (acres) 0.78 37.87 0.00 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 27 

INPUT 
Descrrption: 
Statlon Elevatron Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
4853.18 1348 4878 1345.51 4881.05 1345.79 4894.22 1345.48 4904.93 1345.04 
4913.37 1346.2 4923.29 1346.59 4932.23 1346.72 4947.12 1341.33 4949.72 1340.52 
4959.3 1338 4969.16 1337.96 5004.13 1337.78 5041.83 1337.52 5055.04 1342.6 
5061.76 1345 5066.51 1347.04 5079.34 1346.4 5083.66 1346.66 5098.86 1348.87 
5112.03 1348.7 5118.43 1348.71 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4853.10 .04 4932.23 .03 5066.51 ,041 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4932.23 5066.51 500 500 SO0 .1 .3 

Left Levee Station= 4932.23 Elevation= 1346.72 
Right Levee Station= 5066.51 Elevation= 1347.04 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crrt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (f t) 
Vel Total (ft/s) 
Maw Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1345.00 Element 
0.04 Wt. n-Val. 

1345.04 Reach Len. (ft) 
1339.61 Flow Area (sq ft) 

0.000097 Area lsq ft) 
1200.00 Flow (cfs) 
124.78 Top Width (ft) 
1.59 Avg. Vel. (ft/s) 
7.48 Hydr. Depth (ft) 

122073.2 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1337.52 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.05 Cum Volume (acre-£ t) 
0.00 cum SA (acres) 

Left OB Channel Rlght OB 
0.030 

500.00 500.00 500.00 
753.16 
753.16 
1200 .oo 
124.78 
1.59 

CROSS SECTION OUTPUT Profile #hlture 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.030 
Reach Len. (ft) 500.00 500.00 500.00 
Flow Area (sq ft) 605.04 
Area (sq ft) 605.04 
Flow (cfs) 890.00 
Top W~dth (ft) 117.99 
Avg. Val. (ft/s) 1.47 
Hydr. Depth (ft) 5.13 
Conv. (cfs) 88108.6 
Wetted Per. (ft) 120.02 
Shear (lb/sq ft) 0.03 
stream Power (lb/ft s) 0.05 
Cum Volume (acre-ftl 189.21 
cum SA (acres) 33.66 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1345.40 Element Left OB Channel Right OB 
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V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t W . S .  ( f t )  
E.G. S l o p e  (ft/ft) 
Q T o t a l  ( c f s )  
Top Width (ft) 
V e l  T o t a l  ( f t / s )  
Max Chl  Dpth ( f t )  
Conv. T o t a l  ( c f a )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

W t .  n-Val.  0.030 
Reach Len. ( i t )  500.00 500.00 500.00 
Flow Area (aq  f t )  803.17 
Area ( s q  f t )  803.17 
r l o w  ( c f e )  1110.00 
Top Width ( f t )  126.80 
Avg. Ve l .  ( f t / s )  1 . 3 8  
Hydr. D e p t h  ( f t )  6 .33 
Conv. ( c i s )  134353.2 
Wetted P e r .  ( f t )  129 .41  
s h e a r  ( l b / s q  f . t )  0 .03  
S t ream Power ( l b / f t  a )  0 .04 
Cum volume (acre-ft) 0 .65  247.62 0.00 
Cum SA (acres) 0 .78  36 .41  0.00 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 26 .905  

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  Da ta  num= 20 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4848.21 1348 4849.37 1341.85 4868.19 1346 .99  4895.5 1345.54 4902.7 1345.49 
4910.04 1 3 4 5 . 6  4923.19 1346.35 4931.73 1346 .56  4940.9 1344.01 4958.67 1331 .87  
5001.89 1337 .1  5021.41 1337.56 5040.11 1337.63 5060.31 1344 5068.64 1346.81 
5080.44 1346.7 5087.24 1347.09 5094.08 1347.79 5099.56 1348.71 5118.26 1348.85 

Manning 's  n Va lves  num- 3 
sta n Val S t a  n Val  S t a  n V a l  

4848.21 ,011 4931.73 .03 5068.64 .04 

Bank S t a :  L e f t  R i g h t  Lengths:  L e f t  Channel R i g h t  Coeff Cont r .  
4931.73 5068.64 500 500 500 .1 

L e f t  Levee S t a t i o n =  4931.73 E leva t ion-  1346.56 
R i g h t  Levee'  S t a t i o n =  5068.64 E leva t ion-  1346.81 

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width ( f t )  
Vel  T o t a l  ( f t / e )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min c b  ~l ( f t )  
Alpha 
F r c t n  Loas ( f t )  
C & E Loss  ( f t )  

P r o f i l e  #Design 

Element L e f t  OB 
W t .  n-Val.  
Reach Len. ( f t )  500.00 
Flow Area ( s q  f t )  
Area ( s q  f t )  
Flow ( c f s )  
Top Width ( i t )  
Avg. V e l .  ( f t / a )  
Hydr. Depth (ft) 
Conv. ( c f s )  
Wetted P e r .  ( f t )  
Shear  ( l b / s q  f t )  
s t r e a m  Powex ( l b / f t  s) . 
Cum Volume ( a c r e - f t )  0 .76 
cum SA (acres) 1 .09  

Channel R i g h t  OB 
0 .030  

500.00 500.00 

CROSS SECTION OUTPUT P r o f i l e  d R l t u r e  

W.S. E l e v  ( f t )  1343.73 Element L e f t  OB Channel R i g h t  08 
Vel  Head ( f t )  0 .03  W t .  n-Val.  0.030 
E.G. E l e v  ( f t )  1343 .76  Reach Len. ( f t )  500.00 500.00 500.00 
C r i t  W.S. ( f t )  1339 .22  Flow Area ( s q  f t )  598 .89  
E.G. S l o p e  ( f t / f t )  0.000105 Area ( s q  f t )  598.89 
Q T o t a l  ( o f s )  890.00 Flow (=fa )  890.00 
Top Width ( f t )  117.73 Top Width ( f t )  111 .73  
vel T o t a l  ( f t / a )  1 .49  Avg. V e l .  ( f t / s )  1 . 4 9  
Max Chl  Dpth ( f t )  6 . 1 7  Hydr. Depth ( f t )  5 . 0 9  
Conv. T o t a l  ( c f s )  86798.0 Conv. ( c f a )  86798.0 
Length Wtd. ( f t )  500.00 Wetted P e r .  ( f t )  119.65 
Min Ch E l  ( f t )  1337.56 Shear  ( l b / s q  f t )  0 .03  
Alpha 1 . 0 0  s t r e a m  Power ( I b / f t  8 )  0 .05  
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Frctn Loss (It) 
C & E Loss (ft) 

0.05 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenath Wtd. (ft) 
MCn-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum volums (acre-ft) 
Cum SA (acres) 

Left OB Channel I 
0.030 

500.00 500.00 

light OB 

500.00 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 26.811 

INPUT 
Description: 
Station Elevation Data num= 19 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4854.53 ,041 4932.4 .03 5068.36 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4932.4 5068.36 256.96 256.96 256.96 .1 .3 

 eft ~evee Statron= 4932.4 Elevation= 1346.05 
Right Levee Station= 5068.36 Elevation= 1346.62 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl D p t h  (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
blin Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E Loss (ft) 

Element 
wt. *-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Wrdth (ft) 
Avg. Vel. (ftls) 
My&. Depth (ft) 
Conv. (efs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel mght OB 
0.030 

256.96 256.96 256.96 
768.98 
768.98 
1200 .oo 
126.20 
1.56 
6.09 

125499.5 
128.57 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1343.68 Element Left OB Channel Rzght OB 
Vel Head (ft) 0.03 Wt. n-Val. 0.030 
E G. Elev (ft) 1343.71 Reach Len. (ft) 256.96 256.96 256.96. 
crrt W.S. (ft) 1339.02 Flow Area (sq ft) 619.41 
E.G Slope (ft/ft) 0.000095 Area (sq ft) 619.41 
Q Total (cfs) 890.00 Flow (cfs) 890.00 
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Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (It) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION 
REACH: Reach 6 

118.37 Top Width (ft) 
1 4 4  Avg. Vel. (ft/s) 
6.28 Hydr. Depth (ft) 

91450.1 Conv. (cfs) 
256.96 Wetted Per. (ft) 
1337.40 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.02 Cum volume (acre-ft) 
0.00 Cum SA (acres) 

Profile #Existing 

1345.33 Element 
0.03 Wt. n-Val. 

1345.36 Reach Len. (ft) 
1339.25 Flow Area (sq ft) 
0.000064 Area (sq ft) 
1110.00 Flow (cfs) 
129.19 Top Width (ft) 
1.35 Avg. Vel. (ft/s) 
7.93 Hydr. Depth (ft) 

138426.9 Conv. (cfs) 
256.96 Wetted Per. (ft) 
1337.40 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.02 Cum Volume (acre-it) 
0.00 Cum SA (acres) 

RIVER: E W  
RS: 26.762 

Left 08 Channel Right 08 
0.030 

256.96 256.96 256.96 
823.41 
823.41 

1110.00 
129.19 
1.35 
6.37 

138426.9 

INPUT 
Description: 
Station Elevation Data num= 26 

sta  lev Sta Elev Sta Elev Sta Elev Sta Elev 
4838.65 1348.4 4845 1348.13 4861.67 1347.16 4869.01 1346.86 4879.12 1346.13 
4890.14 1345.6 4903.19 1345.7 4913.9 1345.95 4915.96 1346.21 4931.68 1346.19 
4933.4 1345.8 4960.7 1337.89 4961.54 1337.53 4976.81 1337.65 5019.8 1337.15 

Manning's n Values num- 3 
sta n Val Sta n Val Sta n Val 

4838.65 .04 4931.68 .03 5069.87 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4931.68 5069.87 271.3 271.3 271.3 .1 

Left Levee Station= 4931.68 Elevation- 1346.19 
Right Levee Station= 5069.87 Elevation= 1346.32 

CROSS SECTION OUTPUT Profile #Design 

W. S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1344.88 Element Left OB 
0.04 Wt. n-Val. 

1344.92 Reach Len. (ft) 271.30 
1339.30 Flow Area (sq ft) 
0.000094 Area (sq ft) 
1200.00 Flow (cfs) 
127.58 Top Width (ft) 
1.57 Avg. Vel. (ft/sl 
7.73 Hydr. Depth (ft) 

123674.3 Conv. (cfa) 
271.30 Wetted Per. (ft) 
1337.15 Shear (lb/sq ftl 

1.00 stream Power (lb/ft a)  
0.02 Cum Volume (acre-ft) 0.76 
0.00 Cum SA (acres) 1.09 

Channel Right 08 
0.030 
271.30 271.30 
765.14 
765.14 
1200.00 
127.58 
1.57 
6.00 

123674.3 
129.79 
0.03 
0.05 

216.75 0.11 
32.33 0.35 
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Warning - The conveyance ratio (upstream conveyance divided by downetream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total, (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
Frctn Lass (ft) 
C 6 E LO88 (ft) 

1343.65 Element Left 0B Channel Right OB 
0.03 Wt. n-Val. 0.030 

1343.69 Reach Len. (ft) 271.30 271.30 271.30 
1338.96 Flow Area (sq ft) 614.18 

0.000098 Area (sq ft) 614.18 
890.00 Flow (ofs) 890.00 
118.89 Top Width (ft) 118.89 
1.45 Avg. Vel. (ft/s) 1.45 
6.50 Hydr. Depth (ft) 5.17 

89965.8 Conv. (cfs) 89965.8 
271.30 Wetted Per. (ft) 120.76 

1337.15 Shear (lb/sq ft) 0.03 
1.00 stream Power (lb/ft s) 0.05 
0.02 Cum Volume (acre-ft) 171.67 
0.00 Cum SA (acres) 30.25 

warning -  he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E Loss (ft) 

1345.31 Element 
0.03 Wt. n-Val. 

1345.34 Reach Len. (ft) 
1339.20 Flow Area (sq ft) 
0.000066 Area (sq ft) 
1110.00 Flow (cfs) 
130.80 Top Width (ft) 
1.35 Avg. Vel. (ft/s) 
8.16 Hydr. Depth (ft) 

136801.9 Conv. (cfs) 
271.30 Wetted Per. (ft) 

1337.15 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.01 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Left OB Channel Rioht OB 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is leas 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
RWLCH: Reach 6 RS: 26.727 

INPUT 
Description: Downstream of Slde Inlet (70' Wide) From East Side 
Station Elevation Data num= 20 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4837.03 1346.4 4847.53 1343.87 4866.82 1343.78 4876.32 1343.98 4893.13 1343.95 
4903.46 1344.3 4917.42 1345.75 4927.01 1346.15 4929.07 1346.38 4935.34 1346 
4939.58 1346 4949.19 1343.95 4963.42 1339.36 4966.74 1338.02 4984.96 1337.64 
5008.93 1337.3 5028.26 1331.81 5030.06 1344.58 5044.19 1345.7 5053.37 1346.54 

Manning's n Values num= 3 
Sta n val sta n Val Sta n Val 

4837.03 ,035 4939.58 ,013 5044.19 .035 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4939.58 5044.19 40 23.4 5 .3 .5 

 eft Levee Stat~an= 4939.58 Elevatzon= 1346 
Right Levee Station= 5044.19 Elevation- 1345.7 

CROSS SECTION OUTPUT Profile #Design 
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W.S. Elev  (f t)  
vel Head ( f t )  
E.G. Elev  ( f t )  
C r i t  W.S. (it) 
E.G. Slope ( f t / f t )  
Q To ta l  (cfs) 
Top Width ( f t )  
V e l  To ta l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. To ta l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  (ft) 
Alpha 
F rc tn  Loss (ft) 
c 6 E Loss ( f t )  

1344.81 Element L e f t  08 Channel Right 08 
0.08 W t .  n-Val. 0.013 

1344.90 Reach Len. ( f t )  40.00 23.40 5.00 
1339.86 Flow Area (sq  f t )  517.45 

0.000042 Area ( sq  f t )  517.45 
1200.00 Flow (Of€?) 1200.00 

81.86 Top Width ( f t )  87.86 
2.32 Avg. V e l .  ( f t / s )  2.32 
1 . 5 1  Hydr. Depth (f t)  5.89 

184116.9 Conv. ( c f s )  184176.9 
23.40 Wetted Per .  ( f t l  94.16 

1331.30 Shear ( lb /eq  f t )  0.01 
1.00 stream Power ( l b / f t  s) 0.03 
0.00 Cum Volume (acre- f t )  0.76 212.16 0.11 
0.04 Cum SA (acree) 1.09 31.66 0.35 

Warning - The oonveyance r a t i o  (upetream conveyance divided by downstream conveyance) is l e e s  
than  0.7 o r  g r e a t e r  than 1 .4 .  This may i n d i c a t e  t h e  need f o r  add i t iona l  c ros s  sec t ions .  

CROSS SECTION OUTPUT P r o f i l e  #Rlture 

w.S.  Elev ( f t )  
V e l  Head ( f t )  
E.G. Elev ( f t )  
C r i t  W.S. ( f t )  
E.G. Slope ( f t / f t )  
Q Tota l  ( c f s )  
Top Width ( f t )  
vel To ta l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. To ta l  ( c f s )  
Langth Wtd. (ft) 
Min Ch El  ( f t )  
Alpha 
Frc tn  Loss ( f t )  
C & E LOSS ( f t )  

1343.60 Element 
0.07 W t .  n-Val. 

1343.67 Reach Len. (ft) 
1339.45 Flow Area (sq  ft) 

0.000042 Area (eq f t )  
890.00 Flow (c f s )  
79.51 Topwidth  (ft) 

2.13 Avg. V e l .  ( f t / s )  
6.30 Hydr. Depth ( f t )  

137808.9 Conv. ( c f s )  
23.40 Wetted Per .  ( f t )  

1337.30 Shear ( lb / sq  f t )  
1 .00  Stream Power ( l b / f t  8)  

0.00 Cum Volume (ac re - f t )  
0.03 Cum SA (aores)  

L e f t  OB Channel Right OB 
0.013 

Warning - The conveyanoe r a t i o  (upatream conveyance divided by downstream conveyance) i s  less 
than 0.7 o r  g r e a t e r  than 1 .4 .  This may i n d i c a t e  t h e  need f o r  add i t iona l  c r a s s  eections:  

CROSS SECTION OUTPUT P r o f i l e  #Exist ing 

W.S. Elev (ft) 
V e l  Head ( f t )  
E.G. Elev ( f t )  
C r i t  W.S. ( f t )  
E.G. Slope ( f t / f t )  
Q Tota l  (Cfs) 
Top Width ( f t )  
V e l  To ta l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. To ta l  ( c f s )  
Length Wtd. ( f t )  
Mm Ch El  ( f t )  
Alpha 
Frc tn  Loss ( f t )  
C 6 E Loss ( f t )  

1345.27 Element 
0.06 W t .  n-Val. 

1345.33 Reach Len. (ft) 
1339.14 Flow Area (sq  f t )  

0.000031 Area (aq f t )  
1110.00 Flow (c f s )  

95.69 Top Width ( f t )  
1.99 Avg. v e l .  ( f t / a )  
7.97 Hydr. Depth ( f t )  

198503.3 Conv. ( c f s )  
23.40 Wetted Per .  ( f t )  

1331.30 Shear ( lb / sq  f t )  
1.00 stream Power ( l b / f t  s) 
0.00 Cum Volume (ac re - f t )  
0.03 Cum SA (acres)  

L e f t  08 Channel Right 08 
0.013 

40.00 23.40 5.00 
558.93 
558.93 

1110 .oo 

Warning - The conveyance r a t i o  (upstream conveyance divided by downstream conveyance) i s  less 
than 0.7 o r  g r e a t e r  than 1 .4 .  This may ind ioa te  the need f o r  add i t iona l  c ros s  sec t ions .  

CROSS SECTION RIVER: EMF 
REACH: Reach 6 Rs: 26.122 

INPUT 
Descrlptlon:  Adobe S t r e e t  5 - 8 '  X 8 '  X 108.83' RCBC Upstream Face 
S ta t ron  Elevation Data nu- 20 

S t a  Elev S t a  Elev S ta  Elev S ta  Elev S t a  Elev 
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M a n n i n g ' s  n V a l u e s  n u n =  3 
S t a  n  V a l  S t a  n  V a l  S t a  n V a l  

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

BanL S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  E x p a n .  
4 9 7 7 . 7 4  5 0 2 2 . 2 6  1 0 8 . 8 3  1 0 8 . 8 3  1 0 8 . 8 3  . 3  . 5  

L e f t  L e v e e  S t a t i o n =  4 9 3 1 . 0 1  Elevation= 1 3 4 7 . 6 2  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( o f = )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
M i n  Ch E l  ( f t l  
A l p h a .  
F r c t n  L o s s  ( f t )  
C  & E  L o s s  I f t )  

E l e m e n t  
Wt. n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  A r e a  (sq f t )  
Area ( s q  f t )  
F l o w  ( c f s )  
Top  W i d t h  ( f t )  
Avg. V e l .  ( f t /s)  
Hydr. D e p t h  ( f t )  
Conv .  ( = f a )  
Wetted P e r .  ( f t )  
s h e a r  (lb/sq f t )  
s t r e a m  P o w e r  ( l b / f t  sl 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s 1  

CROSS SECTION OUTPUT P r o f i l e  # h l t u c e  

W.S. E l e v  ( f t l  
V e l  Head  ( f t )  
E .G.  E l e v  (ft) 
C r i t  W.S. ( f t l  
E.G.  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  (ft) 
V a l  T o t a l  ( f t / s )  
Max C h l  D p t h  (ft) 
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
P r c t n  Loss ( f t )  
C  6 E  LOSS ( f t )  

E l e m e n t  
W t .  n - V a l .  
R e a c h  L e n .  ( f t )  
P l o w  Area (sq f t )  
A r e a  (sq f t )  
F l o w  (cfs) 
Top W i d t h  ( f t )  
Avg.  V e l .  ( f t / s )  
H y d r .  D e p t h  ( f t )  
Conv .  l c f s )  
W e t t e d  P e r .  ( f t )  
s h e a r  (lb/sq f t )  
s t r e a m  Power  ( l b / f t  s) 
cum v o l u m e  ( a c r e - £  t) 
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G.  S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top W i d t h  ( f t l  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd. l f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C  6 E  L o s s  ( f t l  

E l e m e n t  
Wt .  n - V a l .  
R e a c h  L e n .  ( f t )  
  low A r e a  (sq f t )  
A r e a  (sq L t )  
F l o w  ( c f s l  
Top  W i d t h  ( f t l  
Avg .  V e l .  ( f t / s )  
H y d r .  D e p t h  ( f t )  
Conv .  ( c f s )  
W e t t e d  P e r .  l f t )  
s h e a r  ( l b / s q  ft) 
S t r e a m  Power  ( l b / f t  s) 
Cum Volume ( a o r e - f t )  
Cum SA (acres) 

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 1 3  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 1 3  

1 0 8 . 8 3  1 0 8 . 8 3  1 0 8 . 8 3  
2 7 9 . 0 9  
2 7 9 . 0 9  
8 9 0 . 0 0  

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

9 1 8 3 2 . 9  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 1 3  

1 0 8 . 8 3  1 0 8 . 8 3  1 0 8 . 8 3  
3 5 3 . 1 8  
3 5 3 . 1 8  

1 1 1 0 . 0 0  
4 4 . 5 2  

3 . 1 4  
7 . 9 3  

1 3 1 3 3 5 . 4  
6 0 . 1 8  

CULVERT RIVER: EMF 

EAST MARICOPA FICODWAY PAGE 2 1  HNTB CORPORATION 
ULPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 6 



REACH: Reach 6 RS: 26.712 

INPUT 
Description: Adobe street 5 - 8' X 8' X 108.83' RCBC 
Distance from Upstream XS - 0 
Deck/Roadway Width = 108.83 
weir Coefficient = 2.6 
Bridge Deck/Roadway Skew - 
Upstream Deok/Roadway Coordinates 

n,>m= 7 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord . Sta Hi Cord Lo Cord 

4863.09 1347.72 1346 4896.55 1347.99 1345.5 4925.04 1348.31 1345.5 
4977.74 1348.64 1345.21 5003.73 1348.8 1345.21 5022.26 1348.89 1345.21 

UDstreQm Bridae Cross Section Data - 
station Elevation Data num- 20 . .- .- ... - .-. .. - .~ - - ~  - - 

Sta Elev sta Elev Sta Elev Sta  lev Sta Elev 
4892.39 1345.4 4912.13 1346.18 4916.6 1346.78 4931.01 1347.62 4939.64 1347.48 
4943.86 1347.2 4951.04 1347.16 4957.06 1346.8 4960.29 1346.81 4967.06 1346.46 

Manning'e n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4892.39 .04 4977.74 .013 5022.26 .04 

Bank Sta: Left Right Coeff Contr. Expan. 
4977.74 5022.26 .3 .5 

Left Levee Station= 4931.01 Elevation- 1347.62 

Downstream Deck/Roadway Coordinates 
num- 8 
Sta Hi Cord LO Cord 8ta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4863.09 1347.72 1346 4896.55 1347.99 1345.5 4925.04 1348.31 1345.5 
4977.74 1318.64 1345.2 5003.73 1348.8 1345.2 5022.26 1348.89 1345.2 
5093.49 1349.24 1346 5120.92 1349.48 1348 

Downstream Bridge Crass Section Data 
Station Elevation Data num= 19 

sta Elev sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num- 3 
Sta n Val Sta n val Sta n val 

4954.36 .04 4977.74 .013 5022.26 .04 

Bank Sta: Left Right Coeff Contr. . Expan 
4977.74 5022.26 .3 .5 

Upatream Embankment side slope . = 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horim. to 1.0 vertifal 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 
Energy head used in spillway design = 
Spillway height used in design - 
Weir crest shape - Broad Crested 
Number of Culverts - 1 

Culvert Name Shape Rise span 
Culvert %1 BOX 8 8 
FRWA Chart X 8 - flared wingwalls 
FHWA Scale W 1 - Wingwall flared 30 to 75 deg. 
Solution Criteria - Highest U.S. EG 
Culvert Upstnn Diet Length n Value Entrance Loss Coef, Exit Loas Coef 

0 108.83 ,013 .2 1 
Number of Barrels - 5 
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Upstream Elevation = 1337.21 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
4982.5 4991.25 5000 5008.75 5017.5 

Dometream Elevation = 1337.2 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
4982.5 4991.25 5000 5008.75 5017.5 

CULVERT OUTPUT Profile #Design 
Culvert ID : Culvert P1 , 

Culv Q (cfs) 
# Barrels 
Q Barrel (cfs) 
W.S. US. (ft) 
E.G. US. (ft) 
Delta WS (ft) 
Delta EG (ft) 
E.G. IC lft) 
E.G. oc iftj 
Culv WS In (ft) 
CulV WS Out (ft) 
Culv Nml Depth ('it) 
Culv Crt ~ e p t h  (ft) 
Culv Fu1 Lngh (ft) 

Culv Vel In (ft/s) 4.09 
Culv Vel Out (£Us) 4.10 
Culv Inv El Up (ft) 1337.21 
Culv Inv El Dn (ft) 1337.20 
Culv Frctn Ls (ft) 0.04 
Culv Ext LSS (ft) 0.05 
Culv Ent Lss (ft) 0.05 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Weir Avg Depth (ft) 
Min Top Rd (ft) 1348.49 

Note - The normal depth exceeds the height of the culvert. The program assumes that the normal 
depth is equal to the height of the culvert. 

CULVERT OUTPUT Profile #Future 
Culvert ID : Culvert #1 

cu1v Q (cfs) 
# Barrels 
Q Barrel (cfs) 
w.s. us. (ft) 
E.G. US. (ft) 
Delta WS (ft) 
Delta EG (ft) 
E.G. IC (ft) 
E.G. OC (ft) 
Culv WS In (ft) 
Culv WS Out (ft) 
Culv Nml Depth (ft) 
Culv Crt Depth (ft) 
Culv Ful Lngh (ft) 

Culv vel In (ft/s) 
C U ~ V  Vel Out (ft/8) 
Culv Inv El Up (ft) 
Culv Inv El Dn (ft) 
Culv Frctn Ls (ft) 
Culv Ext Lss (ft) 
Culv Ent Lss (ft) 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Weir Avg Depth (ft) 
Min Top Rd (ft) 

Note - The normal depth exceeds the height of the culvert. The program assumes that the normal 
depth is equal to the height of the oulvert. 

CULVERT OUTPUT Profile %Existing 
Culvert ID : Culvert #I 

Culv Q (cfs) 
# Barrels 
Q Barrel (cfs) 
W.S. US. (ft) 
E.G. US. (ft) 
Delta WS (ft) 
Delta EG (ft) 
E.G. IC (ft) 
E.G. OC (ft) 
Culv WS In (ft) 
Culv WS Out (ft) 
Culv Nml Depth (ft) 
Culv Crt Depth (ft) 
Culv Ful Lngh (ft) 

1110.00 Culv Vel In (ft/s) 3.53 
5 Culv Vel Out (ft/s) 3.54 

222.00 Culv Inv El Up (ft) 1337.21 
1345.14 Culv Inv El Dn (ft) 1337.20 
1345.30 Culv Frctn Ls (ft) 0.03 

0.11 Culv Ext LSS (ft) 0.04 
0.10 Culv Ent Lss (ft) 0.04 

1341.79 Q Wezr (cfs) 
1345.30 Weir Sta Lft (ft) 
1345.07 Weir Sta Rgt (ft) 
1345.04 Weir Submerg 

8.00 Weir Max Depth (ft) 
2.88 Weir Avg Depth (ft) 

Min Top Rd (ft) 1348.49 



~ o t e  - The normal depth exceeds the height of the culvert. The program assumes that the normal 
depth ia equal to the height of the culvert. 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 85: 26.702 

INPUT 
Description: Adobe Street 5 - 8' X 8' X 108.83' RCBC Downstream Face 
Station Elevation Data num= 19 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4954.36 1346.5 4958.03 1346.24 4976.21 1345.47 4977.74 1345.61 4977.75 1337.2 
4998.23 1337.2 5013.59 1337.17 5020.9 1337.25 5022.25 1337.25 5022.26 1344.86 
5038.03 1346.6 5044.11 1346.73 5053.2 1347.25 5060.63 1347.92 5070.41 1347.88 
5083.36, 1348.2 5102.38 1349.03 5106.83 1349.16 5115.3 1348.96 

' w i n g ' s  n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4954.36 .04 4977.74 ,013 5022.26 .04 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. 
4977.74 5022.26 5 26.06 45 .3 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (of=) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E Loss (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 5.00 
Flow Area (aq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (it) 
Shear (lb/sq it) 
stream Power (lb/ft s) 
Cum Volume (acre-f t) 0.76 
Cum SA (acres) 1.09 

Channel Right OB 
0.013 
26.06 45.00 

325.43 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross eections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vsl Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
slow Area (sq ft) 
Area (sq it) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
Conv. (=fa) 
Wetted Per. (ft) 
shear (lb/aq ft) 
stream Power (lb/ft s) 
Cum Vol- (acre-ft) 
Cum SA (acres) 

Left OB Channel Right 08 
0.013 

5.00 26.06 45.00 
274.48 
274.48 
890.00 
44.52 
3.24 
6.17 

89723.4 
56.75 
0.03 
0.10 

167.58 
29.49 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) irr less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
vel Head (ft) 

1345.04 Element 
0.16 Wt. n-Val. 

Left OB Channel Right OB 
0.013 0.040 

EAST MARICOPA !ZCODWAY PAGE 24 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 6 



E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (Et) 
C 6 E Loss (ft) 

Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Val. Iftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - The conveyance ratio (upstream conveyance div~ded by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: E m  
REACH: Reach 6 RS: 26.697 

INPUT 
Desoription: 
Station Elevation Data num= 20 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 

4939.23 .04 4945.58 .03 5060.03 .04 

Bank Sta: Left Right 
4945.58 5060.03 

CROSS SECTION OUTPUT 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mm Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Lengths: Left Channel Right Coeff Contr. 
100 100 100 .1 

Profile #Design 

1344.57 Element Left OB 
0.08 Wt. n-Val. 

1344.65 Reach Len. (ft) 100.00 
Flow Ax88 isq ft) 

0.000215 Area (sq ft) 
1200.00 Flaw (cfs) 
95.92 Top Wzdth (ft) 
2.23 Avg. Vel. (ft/s) 
7.39 Hydr. Depth (ft) 

81862.6 Conv. (cfa) 
100.00 Wetted Per. (ft) 
1337.18 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s )  
0.02 Cum Volwne (acre-ft) 0.76 
0 .O1 Cum SA (acres) 1.09 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crrt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mm Ch El (ft) @ Alpha 

Channel Right OB 
0.030 

100.00 100.00 
537.08 
537.08 
1200.00 
95.92 
2.23 
5.60 

81862.6 
99.49 
0.07 

1343.41 Element Left OW Channel 
0.07 Wt. n-Val. 0.030 

1343.48 Reach Len. (ft) 100.00 100.00 
Flow Area (sq ft) 

0.000208 Area (sq ft) 
890.00 Flow (Cfs) 
85.35 Top Width (ft) 
2.06 Avg. Val. (ft/a) 
6.23 Hydr. Depth (ft) 

61637.4 Conv. (cfs) 
100.00 Wetted Per. (ft) 

1337.18 Shear (lb/sq ft) 
1.00 Stream Power (Ib/ft 8)  

Right 0s 

100.00 



Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 
C 6 E Loss (ft) 0.01 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area ( s q  ft) 
Area (aq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right 08 
0.030 

100.00 100.00 100.00 

CROSS SECTION RIVER: EMF 
REACH: Reafh 6 RS: 26.678 

INPUT 
Description: 
Station Elevation Data num- 20 

sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
4839.23 1347.6 4852.32 1347.67 4855.75 1347.56 4903.87 1346.68 4912.9 1346.28 
4920.37 1346.7 4939.8 1346.53 4959.59 1339.32 4963.6 1337.72 4978.6 1337.3 
4996.78 1337.2 5018 1337.34 5034.78 1337.17 5050.54 1343.09 5054.49 1344.14 
5063.17 1346.1 5079.65 1345.71 5089.15 1345.19 5101.78 1347.2 5117.73 1347.49 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4839.23 ,041 4939.8 .03 5063.17 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4939.8 5063.17 439.1 439.1 ,499.1 .1 .3 

Left Levee Station= 4939.8 Elevation= 1346.53 
Right Levee Station- 5063.17 Elevation- 1346.1 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ff/ft) 
Q Total (of-) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flaw Area (sq ft) 
Area (aq ft) 
Flow (Efs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power jlb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acrea) 

Left OB Channel Right OB 
0.030 

439.10 439.10 439.10 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1343.41 Element Left OB Channel Right OB 
Vel Head (ft) 0.04 Wt. n-Val. 0.030 
E.G. Elev (it) 1343.45 Reach Len. (ft) 439.10 439.10 439.10 
Crit W.S. (ft) 1338.97 Flow Area ( s q  ft) 528.38 
E.G. Slope (ft/ft) 0.000135 Area (sq ft) 
Q Total (cfs) 890.00 Flow (cfs) 



Top Width  ( f t )  
vel T o t a l  ( f t / 8 )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  l o f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  Loss  ( f t )  
C 6 E L o s s  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
Ve l  Head ( f t )  
E.G. E l e v  (ft) 
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  Loss  ( f t )  
c 6 E LOSS ( f t )  

103 .37  Top W i d t h  ( f t )  103.37 
1 . 6 8  Avg. V e l .  ( f t / o )  1 . 6 8  
6 . 2 4  Hydr.  Dep th  ( f t )  5.11 

76596.9  Conv. i o f s )  76596.9  
439 .10  W e t t e d  P e r .  ( f t )  1 0 5 . 5 3  

1 3 3 7 . 1 7  S h e a r  ( l b / s q  f t )  0 . 0 4  
1 . 0 0  s t r e a m  Power ( l b / f t  s) 0 . 0 7  
0 . 0 5  Cum Volume ( a o r e - f t )  1 6 6 . 2 7  
0 .00  Cum SA ( a c r e s )  29 .24 

P r o f i l e  # E x i s t i n g  

1 3 4 5 . 0 9  E lemen t  L e f t  OB 
0 .04  W t .  n-Val.  

1345.12 Reach Len. ( f t )  439.10 
1339 .23  Flow Area  ( s q  f t )  

0.000090 Area (sq f t )  
1110 .00  Flow ( c f s )  

114.92 Top Width ( f t )  
1 . 5 6  Avg. vel.  ( f t / s )  
7 . 9 2  Rydr.  Depth  ( f t )  

116979 .8  Conv. ( c f s )  
439 .10  Wet t ed  P e r .  ( f t )  

1337 .17  S h e a r  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 . 0 3  Cum Volume ( a c r e - f t )  0 .65  
0 . 0 0  Cum SA ( a c r e s )  0 .18  

Channel  R i g h t  OB 
0 .030  

439.10 439 .10  

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 26 .595 

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num= 2 1  

s ta  E l e v  sta E l e v  S t a  E l a v  S t a  E l e v  S t a  E l e v  

Mann ing ' s  n V a l u e s  num= 3 
S t a  n V a l  S t a  n V a l  S t a  n Va l  

4837 .6  .04 4931.68 . 0 3  5068.62 ,041 

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  ~ i g h t  ' Caeff  C o n t r .  Expan,  
4931 .68  5068 .62  500 500.  , 500 .1 . 3  

L e f t  Levee  S t a t i o n =  4931 .68  E l e v a t i o n -  1346.37 
R i g h t  Levee  S t a t i o n =  5068 .62  E l e v a t i o n -  1346 .5  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  . . 
E.G. E l e v  l f t l  - 

C r l t  W.S. ( f t )  
E .G.  S l o p e  ( f t / E t )  
Q T o t a l  ( c f s )  
Top Wldth  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
Leng th  W t d .  ( f t l  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

E l emen t  
W t .  n -Val .  
Reach Len.  ( f t )  
Flow A r e a  ( s q  f t )  
Area  ( s q  i t 1  
Flow ( ~ £ 9 )  
Top Width  ( f t )  
Avg. V e l .  ( f t / s )  
Hydr.  Depth  ( f t )  
conv .  ( c f r )  
Wet t ed  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s )  
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

L e f t  OB Channel  R i g h t  OB 
0 .030  
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CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S.  ( f t )  
E.G. S l o p e  (ft/ft) 
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  LOP8 ( f t )  
C 6 E LOSS ( f t )  

P r o f i l e  ( F u t u r e  

E l e m e n t  
Wt.  n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  A r e a  ( s q  f t )  
A r e a  ( s q  f t )  
F l o w  (CfS)  
T a p  W i d t h  ( f t )  
Avg. V e l .  ( f t / a )  
H y d r .  D e p t h  ( f t )  
Conv.  ( c f s )  
W e t t e d  P e r .  ( f t )  
s h e a r  (lb/sq f t )  
s t r e a m  Power  ( lb / f t  8 )  

Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

L e f t  OB C h a n n e l  I 
0 . 0 3 0  

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

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( o f s )  
L e n g t h  Wtd. ( f t )  
M i n  Ch E l  (ft) 
A l p h a  
F r c t n  L o s s  ( f t )  
C b E L o s s  ( f t )  

E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
W t ,  n - v a l .  0 . 0 3 0  
R e a c h  L e n .  ( f t )  5 0 0 . 0 0  5 0 0 . 0 0  5 0 0 . 0 0  
F l o w  Area (sq ft) 8 2 1 . 3 4  
Area ( s q  f t )  8 2 1 . 3 4  
F l o w  ( c f s )  1 1 1 0 . 0 0  
T o p  W i d t h  ( f t )  1 2 8 . 5 5  
Avg.  V e l .  ( f t / s )  1 . 3 5  
Hydr .  D e p t h  ( f t )  6 . 3 9  
Conv .  ( c f s )  1 3 8 2 4 1 . 1  
W e t t e d  P e r .  ( f t )  1 3 1 . 1 2  
s h e a r  (lb/sq f t )  0 . 0 3  
s t r e a m  Power ( lb / f t  s) 0 . 0 3  
Cum Volume ( a c r e - f t )  0 . 6 5  2 0 9 . 3 3  
Cum SA ( a c r e s )  0 . 7 8  3 0 . 3 2  

CROSS SECTION RIVER: EMF 
REACH: R e a c h  6 RS: 2 6 . 5  

INPUT 
D e s c r i n t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num- 2 1  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4 8 3 9 . 2 5  1 3 4 9 . 1  4 8 5 6 . 8 5  1 3 4 7 . 9 9  4 8 6 8 . 7 9  1 3 4 6 . 9 2  4 8 7 9 . 6 6  1 3 4 6 . 3 5  4 8 9 8 . 3 5  1 3 4 5 . 7 2  

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

M a n n i n g ' s  n V a l u e s  num- 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

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

Bank sta: L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  E x p a n .  
4 9 3 3 . 0 3  5 0 6 7  6 0 8 . 1  6 0 8 . 1  6 0 8 . 1  .1 .3 

L e f t  L e v e e  S t a t i o n -  4 9 3 3 . 0 3  E l e v a t i o n -  1 3 4 5 . 7 6  
R i g h t  L e v e e  S t a t i o n =  5 0 6 7  E l e v a t i o n -  1 3 4 5 . 9 9  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G. E l e v  ( f t )  

1 3 4 4 . 4 9  E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 4  Wt .  n -Val .  0 . 0 3 0  

1 3 4 4 . 5 2  R e a c h  L e n .  (ft) 6 0 8 . 1 0  6 0 8 . 1 0  6 0 8 . 1 0  
C r i t  W.S. ( f t )  1 3 3 8 . 9 4  F l o w  A r e a  (sq ft) 
E.G. S l o p e  ( f t / f t )  0 . 0 0 0 0 9 2  A r e a  (sq f t )  
0 T o t a l  i c f e l  1 2 0 0 . 0 0  F l o w  i o f s l  
iop  w i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  

. . 
1 2 5 . 8 4  Top  W i d t h  ( f t )  

1 . 5 6  Avg.  V e l .  (ft /s) 
7 . 5 5  Hydr .  D e p t h  (ft) 
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Conv. Total (cfe) 125388.8 Conv (cfs) 125388.8 
Length Wtd. (ft) 608.10 Wetted Per. (ft) 128.24 
Mm Ch El ( £ 0  1336.94 Shear (lb/sq ft) 0.03 
Alpha 1.00 stream Power (lb/ft a) 0.05 
Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 0.76 194.25 0.11 
C & E Loss (ft) 0.00 Cum SA (acres) 1.09 28.60 0.35 

CROSS SECTION OUTPUT Profile XFvture 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

1343.32 Element Left OB Channel Right OB 
0.03 Wt. n-Val. 0.030 

1343.35 Reach Len. (ft) 608.10 608.10 608.10 
1338.61  low Area (sq ft) 624.89 
0.000093 Area (sq ft) 
890.00 Flow (cfa) 
118.99 Top Width (ft) 
1.42 Avg. Vel. (ft/s) 
6.38 Hydr. Depth (ft) 

92469.6 Conv. (cfs) 
608.10 Wetted Per. (ft) 

1336.94 Shear (lb/sq ft) 
1.00 stream Power (lb/ft 8 )  

0.05 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile XExiating 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total icfs) 
Top W ~ d t h  (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. ~ o t a l  (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LO88 (ft) 

1345.03 Element I 
0.03 Wt. n-Val. 

1345.06 Reach Len. (ft) 
1338.85 Flow Area (sq ft) 

0.000061 Area (sq ft) 
1110.00 Flow (cfs) 
129.02 Top Width (ft) 
1.33 Avg. Vel. (ft/s) 
8.09 Hydr. Depth (ft) 

142300.2 Conv. (cfs) 
608.10 Wetted Per. (ft) 

1336.94 Shear (lb/sq ft) 
1.00 stream Power (lb/ft 8 )  

0.04 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

.eft OB Channel Right OB 
0.030 

608.10 608.10 608.10 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 26.385 

INPUT 
Descrlptlon: Downstream of Ma3or Slde Inlet (140' Wide) at 

Transmi~sion 
Easement From East Side. 
Q(D) = 1,200 cfs, Q(F) = 

1.080 ofs & OlEl = 830 cfs - - .  
Station Elevation Data n u =  22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4840.79 1348 4841.89 1346.01 4884.6 1346.22 4889.88 1346.14 4902.97 1345.57 
4922.54 1346 4927.83 1345.95 4933.88 1346.09 4947.32 1341.79 4959.11 1336.82 

Manning's n values num= 3 
Sta n val Sta n Val Sta n Val 

4840.79 ,041 4933.88 .03 5066.96 ,041 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4933.88 5066.96 391.9 391.9 391.9 .I .3 

Left Levee Station= 4933.88 Elevation= 1346.09 
Right Levee Station= 5066.96 Elevation= 1346 
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CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Canv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C 6 E Loss (ft) 

Profile #Design 

1344.43 Element 
0.04 Wt. n-Val. 

1344.47 Reach Len. (ft) 
1338.65 Flow Area (sq ft) 

0.000089 Area (sq ft) 
1200.00 Flow (cfs) 
123.02 Top Width (ft) 
1.56 Avo. Vel. lft/sl . . .  
7.85 Hy&. Depth (ft) 

127227.7 Conv. (cfa) 
391.90 Wetted Per. (ft) 
1336.58 Shear (lb/sq ft) . 

1 .OO stream Power (lb/ft s) 
0.03 Cum Volume (acre-ft) 
0.00 cum SA (acres) 

CROSS SECTION OUTPUT Profile XEbture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lose (ft) 

1343.27 Element 
0.03 Wt. n-Val. 

1343.30 Reach Len. (ft) 
1338.24 Flow Area (sq ft) 

0.000076 Area (sq ft) 
830.00 Flow (cfs) 
115.78 Top Width (it) 
1.32 Avg. Vel. (ft/s) 
6.69 Hy&. Depth (ft) 

95217.0 Conv. (cfs) 
391.90 Wetted Per. (ft) 
1336.58 Shear (lb/aq ft) 

1.00 stream Power (lb/ft a)  
0.03 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (aq ft) 
Flow (cfa) 
Top Width (ft) 
Avg. Vel. (ftle) 
Hydr. Depth (ft) 
Conv. (cfr) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.030 

391.90 391.90 391.90 
768.20 
768.20 

1200.00 
123.02 
1.56 
6.24 

127227.7 
125.64 
0.03 
0.05 

0.76 183.53 0.11 
1.09 26.86 0.35 

Left OB Channel Right OB 
0.030 

Left OB Channel Right OB 
0.030 

391.90 391.90 391.90 
838.51 
838.51 
1080.00 
126.53 
1.29 
6.63 

144405.5 
129.33 
0.02 
0.03 

0.65 188.12 
0.78 27.06 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 26.311 

INPUT 
De~cri~tion: 
Station Elevation Data num- 24 - - ~ -  - ~~-~ ~~ ~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4838.99 1348.2 4841.29 1346.51 4858.27 1345.88 4865.86 1345.21 4887.3 1344.71 
4897.66 1344.4 4903.8 1343.82 4912.83 1345.02 4923.7 1345.95 4930.08 1346.07 
4931.82 1345.9 4960.66 1337.08 4966.13 1336.89 4975.98 1336.81 5031.04 1336.19 

EAST MARICOPA ELWDWAY PAGE 30 KNTB CORPORRTION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 6 



M a M i n g ' s  n V a l u e s  num= 3 
S t a  n V a l  sta n V a l  sta n V a l  

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

Bank  S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  E x p a n .  
4 9 3 0 . 0 8  5 0 6 7 . 1 9  430  4 3 8 . 0 8  4 4 5  .1 .3 

. L e f t  L e v e e  S t a t i o n =  4 9 3 0 . 0 8  E l e v a t i o n =  1 3 4 6 . 0 7  
R i g h t  L e v e e  S t a t i o n =  5 0 6 7 . 1 9  E l e v a t i o n =  1 3 4 5 . 5 3  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E.G. E l e v  ( i t )  
C r i t  W.S. ( f t )  
E.G. s l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  (cfs) 
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E LOSS ( f t )  

1 3 4 4 . 4 0  E l e m e n t  L e f t  OB C h a n n e l  Rrght 08 
0 . 0 4  Wt. n - V a l .  0 . 0 3 0  

1 3 4 4 . 4 4  R e a c h  L e n .  ( f t )  4 3 0 . 0 0  4 3 8 . 0 8  4 4 5 . 0 0  
1 3 3 8 . 4 9  F l o w  Area ( s q  f t )  7 9 0 . 9 9  

0 . 0 0 0 0 8 4  Area (sq f t )  7 9 0 . 9 9  
1 2 0 0 . 0 0  F l o w  ( c f s )  1 2 0 0  .OO 

1 2 6 . 7 2  Top  W l d t h  ( f t )  1 2 6 . 7 2  
1 . 5 2  Avg. V e l .  ( f t / s )  1 . 5 2  
8 . 2 1  H y d r .  D e p t h  ( f t )  6 . 2 4  

1 3 1 2 6 2 . 8  Conv .  ( c f s )  1 3 1 2 6 2 . 8  
4 3 8 . 0 8  W e t t e d  P e r .  ( f t )  1 2 8 . 9 8  

1 3 3 6 . 1 9  S h e a r  (lb/sq f t )  0 . 0 3  
1 . 0 0  S t r e a m  Power  ( l b / f t  s) 0 . 0 5  
0 . 0 4  Cum Volume ( a c r e - f t )  0 . 7 6  1 7 6 . 5 2  0 . 1 1  
0 . 0 0  Cum SA ( a c r e s )  1 . 0 9  2 5 . 7 4  0 . 3 5  

CROSS SECTION OUTPUT P r o f i l e  # E u t u r e  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G. E l e v  ( f t )  
C r r t  W.S. ( f t )  
E.G.  S l o p e  ( f t l f t )  
Q T o t a l  ( c f s )  
T o p  W r d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s )  
L e n g t h  Wtd .  ( f t )  
Elln Ch E l  ( f t )  
A l p h a  
Frctn L o s s  ( f t )  
C & E L o s s  ( f t )  

1 3 4 3 . 2 4  E l e m e n t  
0 . 0 3  W t .  n -Val .  

1 3 4 3 . 2 7  R e a c h  L e n .  ( f t )  
1 3 3 8 . 0 8  F l o w  Area ( a q  f t )  

0 . 0 0 0 0 7 1  A r e a  ( s q  f t )  
8 3 0 . 0 0  F l o w  (cfs) 
1 1 9 . 1 1  lop W i d t h  ( f t )  

1 . 2 8  Avg.  V e l .  ( f t / s )  
7 . 0 5  Hydr .  D e p t h  ( i t )  

9 8 4 6 4 . 1  Conv .  ( c f s )  
4 3 8 . 0 8  Wetted P e r .  ( f t )  

1 3 3 6 . 1 9  S h e a r  (lb/sq f t )  
1 . 0 0  S t r e a m  Power  ( l b / f t  s) 
0 . 0 3  Cum Volume ( a c r e - f t )  
0 . 0 0  Cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

L e f t  OB C h a n n e l  F 
0 . 0 3 0  

4 3 0 . 0 0  4 3 8 . 0 8  
6 4 8 . 9 3  
6 4 8 . 9 3  
8 3 0 . 0 0  
1 1 9 . 1 1  

1 . 2 8  
5 . 4 5  

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

0 . 0 2  
0 . 0 3  

1 3 8 . 9 1  
2 4 . 0 6  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G. S l o p e  ( f t / f f )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
M a r  C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

E l e m e n t  L e f t  OB 
Wt. n - V a l .  
R e a c h  L e n .  ( f t )  430 . O O  
F l o w  Area (sq f t )  
Area (sq f t )  
F l o w  ( c f s )  
Top  W i d t h  ( f t )  
Avg .  V e l .  ( f t / s )  
Hydr .  D e p t h  ( f t )  
c o n v .  ( c f s )  
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
S t r e a m  Power  ( lb / f t  s )  
Cum Volume (acre-ft) 0 . 6 5  
Cum SA (acres) 0 . 7 8  

C h a n n e l  R i g h t  oB 
0 . 0 3 0  

CROSS SECTION RIVER: EMF 
REACH: R e a c h  6 RS: 2 6 . 2 2 8  

INPUT 
D e s c r i p t i o n :  

REACH 6 



Station Elevation Data numr 22 
Sta Elev Sta Elev Sta Elev Sta Elev Sta 

4846.85 1345.8 4848.22 1344.84 4856.14 1344.33 4861.37 1344.44 4869.45 
4883.51 1345.7 4900.66 1343.32 4913.07 1345.78 4932.41 1346.24 4941.48 
4954.31 1339.3 4960.13 1337.19 5007.3 1336.79 5033.99 1336.68 5038.11 
5042.15 1338.1 5066.77 1346.12 5070.29 1345.81 5080.94 1345.83 5091.58 
5109.09 1346.5 5125.03 1347.51 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4846.85 ,041 4932.41 .03 5066.77 .04 

Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. 
4932.41 5066.77 221 216.32 212 ' .1 

Left Levee Station= 4932.41 Elevation= 1346.24 
Right Levee Station= 5066.77 Elevation- 1346.12 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1344.36 Element Left OB 
Vel Head (ft) 0.04 Wt. n-Val. 
E,.G. Elev (ft) 1344.40 Reach Len. (ft) 221.00 
Crit W.S. (ft) 1338.79 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.000098 Area (sq ft) 
Q Total (cfa) 1200.00 Flow (cfs) 
Top Width (ft) 122.77 Top Width (ft) 
vel Total (ft/s) 1.61 , Avg. Vel. (ft/a) 
Max Chl Dpth (ft) 7.68 Hydr. Depth (ft) 
Conv. Total (efs) 121108.5 Conv. (cfs) 
Length Wtd. (ft) 216.32 Wetted Per. (ft) 
Min Ch El (ft) 1336.68 Shear (lb/sq ft) 
Alpha 1.00 Stream Power (Ib/ft s) 
Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 0.76 
C 6 E Loss (ft) 0.00 Cum SA (acres) 1.09 

CROSS SECTION OUTPUT Profile dmture 

W.S. Elev (ft) 1343.21 Element Left OB 
Vel Head (ft) 0.03 Wt. n-Val. 
E.G. Elev (ft) 1343.24 Reach Len. Ift) 221.00 
crit W.S. (ft) 1338.39 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.000085 Area (sq ft) 
Q Total (cfs) 830.00 Flow (cfs) 
Top Width (ft) 115.53 Top Width (ft) 
vel Total (ft/s) 1.37 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 6.53 Hyde. Depth (ft) 
Conv. Total (efa) 90004.5 Conv. (ofs) 
Length Wtd. (ft) 216.32 Wetted Per. (ft) 
Min Ch El (ft) 1336.68 Shear (lb/aq ft) 
Alpha 1.00 Stream Power (lb/ft s) 
Fectn Loss (ft) 0.03 Cum Volume (acre-ft) 
C 6 E Loss (ft) 0.01 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1344.95 Element Left OB 
Vel Head (ft) 0.03 Wt. n-Val. 
E.G. Elev (ft) 1344.97 Reach Len. (ft) 221.00 
Crit W.S. (ft) 1338.66 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.000060 Area (sq ft) 
Q Total (cfs) 1080.00 Flow (cfs) 
Top Width (ft) 126.53 Top Width (ft) 
vel Total (ft/s) 1.32 Avg. vel. (ft/s) 
Max Chl Dpth (ft) 8.27 Hydr. Depth (ft) 
Conv. Total (cfs) 138888.3 Conv. (cfs) 
Length Wtd. (ft) 216.32 Wetted Per. (ft) 
Min Ch El (ft) 1336.68 Shear (lb/sq ft) 
Alpha 1.00 stream Power (lb/ft S) 
Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 0.65 

EAST MARICOPA FLWDWAY PAGE 32 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 6 

Channel 

Channel 
0.030 

216.32 
607.66 
607.66 
830.00 
115.53 
1.37 
5.26 

Channel 
0.030 
216.32 

Right OB 

212.00 

Right 08 

212.00 

HNTB CORPORATION 
1-12-99 



c & E LOSS (ft) 0.00 Cum SA (acres) 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 26.187 

INPUT 
Description: Downstream a£ Side Inlet (120' Wide) From East Side 
Q(D) = 1,200 

cfs, Q(F) = 1,620 cfa b QIE) = 1,600 cfs 
No Ineffective Flow Area 

From University Drive Bridge 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev, 
4871.15 1344.7 4882.13 1342.28 4895.52 1342.82 4896.93 1342.97 4907.15 1343.3 
4916.29 1344.7 4921.84 1345.24 4937.88 1340.72 4945.35 1338.72 4952.96 1337.2 
4980.26 1336.8 4985.52 1336.77 5028.47 1337.09 5042.79 1337.16 5049.04 1337.07 
5065.9 1343.9 5071.11 1345.88 5089.63 1345.92 5091..51 1346.13 5107.57 1346.8 
5119.27 1347 5143.08 1346.65 5151.5 1346.49 5160.65 1346.17 

Manning's n Values num= 3 
Sta n Val Sta n val Sta n val 

4871.15 .04 4921.84 .03 5071.11 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4921.84 5071.11 120 81.22 45 .3 

Left Levee Station= 4921.84 Elevation= 1345.24 
Right Levee Station= 5071.11 Elevation= 1345.88 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ftl 

1344.35 Element Left OB 
0.03 Wt. n-Val. 

1344.37 Reach Len. (ft) 120.00 
Crit W.S. (ft) 1338.65 
E.G. Slope (ft/ft) 0.000068 
Q Total (cfs) 1200.00 
Top Wldth (ft) 142.06 
vel Total (ft/s) 1.36 
Max Chl D p M  (ft) 7.58 
Conv. Total (cfs) 145209.1 
Length wtd. (ft) 81.22 
Min Ch El (ft) 1336.77 
Alpha 1.00 
Frctn Loss (ft) 0.01 
C 6 E Loss (ft) 0.00 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E Loss (ft) 

Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.030 

Proflle #Future 

1343.11 Element Left OB Channel Right OB 
0.08 Wt. n-Val. 0.030 

1343.20 Reach Len. (ft) 120.00 81.22 45.00 
1339.00 Flow Area (sq ft) 709.01 

0.000237 Area (sq ft) . 709.01 
1620.00 Flow (cfs) 1620.00 
134.58 Top Wldth (ft) 134.58 
2.28 Avg. Vel. (ft/s) 2.28 
6.34 Hydr. Depth (ft) 5.27 

105323.4 Conv. (cfsl 105323.4 
81.22 Wetted Per. (ft) 136.51 

1336.77 Shear (lb/sq ftl 0.08 
1.00 stream Power (Ib/ft s) 0.18 
0.02 Cum Volume (acre-ft) 129.32 
0 .OO Cum SA (acres) 22.26 

CROSS SECTION OUTPUT Profile X~x~stzng 

W.S. Elev (ft) 1344.91 Element Left OB Channel Rlght 08 
Vel Head (ft) 0.04 Wt. n-Val. 0.030 
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E.G. E l e v  (it) 
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top W i d t h  ( f t )  
V e l  T o t a l  ( f t / a )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( o f e )  
L e n g t h  W t d .  ( f t )  
Min  Ch E l  ( f t )  
Alpha 
F r c t n  L o s s  ( f t )  
C & E L o s s  (ft) 

CROSS SECTION RIVER: EMF 
REACH: R e a c h  6 RS: 2 6 . 1 7 1  

R e a c h  L e n .  ( f t )  1 2 0 . 0 0  
F l o w  A r e a  ( s q  f t l  
A r e a  ( s q  f t )  
F l o w  ( c f s )  
Top W i d t h  ( f t )  
Avg.  V e l .  ( f t / a )  
my&. D e p t h  ( i t )  
Conv.  ( c f s )  
Wetted P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
S t r e a m  Power .  (-/it s) 
Cum Volume (acre-ft) 0 . 6 5  
Cum SA ( a c r e s )  0 . 7 8  

INPUT 
D e s c r i p t i o n :  U n i v e r s i t y  D r i v e  B r i d g e  U p s t r e a m  F a c e  
S t a t i o n  E l e v a t i o n  D a t a  numi  1 2  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  
4 8 9 7 . 5 3  1 3 4 7 . 2 4  4 9 1 9 . 7 7  1 3 4 7 . 0 7  4 9 2 4 . 7 2  1 3 4 5 . 4 2  4 9 4 6 . 2 6  1 3 3 7 . 5 2  4 9 4 8 . 8 6  
4 9 8 2 . 2 2  1 3 3 6 . 6 7  5 0 1 4 . 4 6  1 3 3 6 . 8 4  5 0 4 7 . 2 2  1 3 3 6 . 7 5  5 0 5 2 . 3 6  1 3 3 7 . 2 5  5 0 7 1 . 9 7  
5 0 7 7 . 5 3  1 3 4 6 . 8 2  5 1 1 6 . 3 8  1 3 4 6 . 8 6  

M a n n i n g ' s  n V a l v e s  num= 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4 8 9 7 . 5 3  . 0 4  4 9 1 9 . 7 7  , 0 3 5  5 0 7 7 . 5 3  . 0 4  

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  Coeff C o n t r .  
4 9 1 9 . 7 7  5 0 7 7 . 5 3  8 8 . 9 5  8 8 . 9 5  8 8 . 9 5  .3 

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W . S .  E l e v  (ft) 
V e l  Head ( f t )  
E . G .  E l e v  ( f t )  
C r i t W . S .  ( I t )  
E .G.  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top  Width ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( i t )  
Conv.  T o t a l  ( o f s )  
L e n g t h  Wtd .  ( f t )  
Mm Ch E l  ( f t )  
A l p h a  
F r o t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

1 3 4 4 . 3 4  E l e m e n t  L e f t  OB 
0 . 0 3  Wt .  n - V a l .  

1 3 4 4 . 3 7  R e a c h  Len .  ( f t )  0 . 0 0  
1 3 3 8 . 4 4  F l o w  A r e a  ( a q  f t )  

0 . 0 0 0 0 8 0  A r e a  (sq f t )  
1 2 0 0 . 0 0  F l o w  ( c f s )  

1 4 2 . 4 1  Top W i d t h  ( f t )  
1 . 3  Avg. V e l .  ( f t /s)  
7 . 6 7  H y d r .  D e p t h  (ft) 

1 3 3 7 6 2 . 0  Conv.  (cfs) 
0 . 0 0  Wetted P e r .  (ft) 

1 3 3 6 . 6 7  S h e a r  ( l b / s q  ft) 
1 . 0 0  s t r e a m  Power ( l b / f t  s) 

Cum Volume ( a o r e - f t )  0 . 7 6  
Cum SA ( a c r e s )  1 . 0 9  

E l e v  
1 3 3 7 . 2 7  

C h a n n e l  R i g h t  OB 
0 . 0 3 5  

0 . 0 0  0 . 0 0  

CROSS SECTION OUTPUT P r o f i l e  X m t u r e  

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top  W i d t h  ( f t )  
V e l  T o t a l  ( f t / r )  
Max C h l  D p t h  (ft) 
Conv.  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r o t n  LOSS ( f t )  
C 6 E LOBS ( f t )  

1 3 4 3 . 1 0  E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 7  Wt .  n -Val .  0 . 0 3 5  

1 3 4 3 . 1 7  R e a c h  L e n .  ( f t )  0 . 0 0  0 . 0 0  0 . 0 0  
1 3 3 8 . 7 8  F l o w  A r e a  (sq f t )  7 4 6 . 7 4  

0 . 0 0 0 2 7 5  A r e a  ( a q  f t )  7 4 6 . 7 4  
1 6 2 0 . 0 0  r i o w  ( c f a )  1 6 2 0 . 0 0  

1 3 5 . 9 2  Top W i d t h  ( f t )  1 3 5 . 9 2  
2 . 1 7  Avg.  V e l .  ( f t / a )  2 . 1 7  
6 . 4 3  my&. D e p t h  ( f t )  5 . 4 9  

9 7 6 7 6 . 8  Conv.  (cfs) 9 7 6 7 6 . 8  
0 . 0 0  W e t t e d  P e r .  ( f t )  1 3 8 . 0 8  

1 3 3 6 . 6 7  S h e a r  ( U / s q  f t )  0 . 0 9  
1 . 0 0  s t r e a m  Power  ( l b / f t  a)  0 . 2 0  

cum v o l u m e  (acre-ft) 1 2 7 . 9 6  
cum SA ( a c r e s )  2 2 . 0 1  
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CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  i c f s )  
Top Width ( f t )  
vel T o t a l  ( f t / s )  
Max Chl  Dpth (ft) 
conv. T o t a l  (cfs) 
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C & E Loss  ( f t )  

P r o f i l e  # E x i s t i n g  

1344.91 Element 
0.04 W t .  n-Val. 

1344.95 Reach Len. l f t )  
1338 .77  Flow Area ( s q  ft) 

0.000111 Area ( s q  f t )  
1600.00 Flow (cfs) 

145 .37  Top Width (ft) 
1 . 6 0  Avg. Ve l .  ( f t / s )  
8 . 2 4  Hydr. Depth ( f t )  

151887 .4  conv.  (cfs) 
0 .00  Wetted P e r .  (ft) 

1336.67 Shear  ( l b / s q  f t )  
1.00 Stream Power ( l b / f t  s) 

Cum volume l a c r e - f t )  
Cum SA (=ores )  

BRIDGE RIVER: EMF 
REACH: Reach 6 RS: 26.163 

INPUT 
D e s c r i p t i o n :  U n i v e r s i t y  D r i v e  5  Span Br idge  
Distance f rom Upstream XS = 0 
Deok/Roadway Width = 8 8 . 9 5  
Weir C o e f f i c i e n t  - - 2 .6  
Br idge  Deok/Roadway Skew = 
Upstream Deck/Roadway Coord ina tes  

num= 1 0  - ~ 

S t a  H i  Cord Lo Cord S t a  H i  Cord Lo Cord S t a  H i  Cord Lo Cord 
4841.18 1 3 4 7 . 3  1346.2 4877.18 1347.35 1346.55 4910.37 1347.22 1346.93 
4919.77 1347 .21  1345 .49  4923.62 1347.2 1345.49 5000 1347.4 1345.51 
5072 .61  1347 .15  1345 5077.53 1347.12 1345 5087.65 1347.05 1346 
5119 .93  1346 .9  1346.4 

Upatream B r i d g e  Cross  S e c t i o n  D a t a  
S t a t i o n  E l e v a t i o n  D a t a  num= 12  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E lev  E t a  E l e v  
4897.53 1347.24 4919.77 1347.07 4924.72 1345.42 4946.26 1337.52 4948.86 1337.27 
4982.22 1336.67 5014.46 1336.84 5047.22 1336.75 5052.36 1331.25 5071.97 1345.1 
5077.53 1346.82 5116.38 1346.86 

Manning 's  n  Va lues  num= 3 
S t a  n  Val  S t a  n Val  S t a  n  Val  

4897.53 .04 4919.77 ,035 5077.53 .04 

Bank S t a :  L e f t  R i g h t  Coeff C o n t r .  Expan 
4919.77 5077.53 . 3  . 5  

Downstream Deck/Roadway C o o r d i n a t e s  
num= 10  

S t a  H i  Cord Lo Cord S t a  H i  Cord Lo Cord S t a  H i  Cord Lo Cord 
4841.18 1 3 4 7 . 3  1346.2 4877.18 1347.25 1346.55 4910.37 1347.22 1346.93 
4916.72 1347 .21  1345 .21  4923.62 1347.2 1345 .21  5000 1347.4 1345.62 

D o w n s t r e a  B r i d g e  Cross  S e c t i o n  Da ta  
S t a t i o n  E l e v a t i o n  Da ta  num= 12  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4886.25 1347.02 4916.72 1347.15 4924.58 1345 .03  4944.15 1336.98 4947.55 1336.93 
4980.71 1336.58 5013.95 1336.84 5046.85 1336.68 5050.91 1336 .63  5071.71 1345.63 
5077.57 1347 .08  5125 .71  1346 .99  

Manning 's  n  Va lues  n m =  3 
S t a  n  Val  S t a  n  Val  S t a  n  Val  
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Upatream Embankment side slope - 0 horiz. to 1.0 vertical 
Downstream Emban*ment side slope = 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 
Energy head used in spillway design = 
spillway height used in design = 
Weir crest shape = Broad Crested 

Number of Piers - 4 

Pier Data 
Pier Station Upstream- 4949.03 Downatream= 4947.42 
Upstream num= 5 

Width Elev Width Elev Width Elev Width Elev Width Elev 
2.37 1336.27 2.37 1344.7 2.49 1344.71 2.49 1345.19 10.36 1345.55 

Downstream num= 5 
Width Elev Width Elev Width Elev Width Elev Width Elev 
2.49 1335.93 2.49 1344.46 2.57 1344.47 2.57 1344.97 10.51 1345.36 

Pier Data 
Pier Station Upstream= 4981.81 Downstream- 4980.36 
Upstream num- 5 

Width Elev Width Elev Width Elev Width Elev Width Elev 
2.44 1335.67 2.44 1343.98 2.53 1343.99 2.53 1345.14 10.46 1345.59 

Downstream n m =  5 
Width Elev Width Elev Width Elev Width Elev Width Elev 
2.47 1335.58 2.47 1344.75 2.58 1344.76 2.58 1345.26 10.57 1345.57 

Pier Data 
Pier Station Upstream- 5014.17 Downstream- 5013.6 
Upstream num- 5 

Width Elev Width Elev Width Elev Width Elev Width Elev 
2.39 1335.84 2.39 1343.86 2.46 1343.87 2.46 1344.98 10.39 1345.5 

Downstream num= 5 ~~- -- - ~~~~~ ~ 

Width Elev Width Elev Width Elev Width Elev Width Elev 
2.45 1335.84 2.45 1344.77 2.54 1344.78 2.54 1345.29 10.55 1345.64 

Pier Data 
Pier Station Upstream= 5046.99 Downstream= 5046.66 
Upstream num= 5 

Width Elev Width Elev Width Elev Width Elev Width Elev 
2.39 1335.75 2.39 1344.42 2.53 1344.43 2.53 1344.94 10.39 1345.32 

Downstream num- 5 
Width Elev Width Elev Width Elev Width Elev Width Elev 
2.44 1335.68 2.44 1344.67 2.55 1344.68 2.55 1345.17 10.57 1345.56 

Number of Bridge Coefficient Sets - 1 

LOW Flow Methods and Data 
Energy 
Moment- Cd - 1.2 
Yarnell KVal - .9 

Selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Pressure and Weir flow 

Submerged Inlet Cd - - 
Submerged Inlet + outlet Cd = .8 
Max Low Cord - - 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component to Momentum 
Class B flow Critical depth computations use critical depth 

inside the bridge at the downstream end 
Criteria to check for pressure flow = Upstream water surface 

BRIDGE OUTPUT Profile #Design 
Opening : Bridge #1 
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E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfs) 
Q Brrdge (cfs) 

Element 
E.G. Elev (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
Max Chl Dpth (ft) 
Vel Total (ft/s) 
Flow Area (sq ft) 
Froude # Chl 
Specif Force (cu ft) 
Hydr Depth (ft) 
W.P. Total (ft) 
Conv. Total (cfs) 
Top Width (ft) 
Frctn Loss (ft) 
C 6 E LOSS lft) 
Shear Total ( lb/sq ft) 
Power Total (lb/ft s) 

Inside BR US 
1344.37 
1344.33 
1338.54 

7.66 

Inside BR DS 
1344.19 
1344.16 
1338.40 

7.57 Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (it) 
Weir Submerg 
Weir M a x  Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR open V e a  (sq ft) 
BR open Vel (ft/s) 
Coef of Q 
Br Sel Mthd Momentum 

BRIDGE OUTPUT Profile #Future 
opening : Bridge #1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfs) 
Q Bridge (cfs) 
Q Weir (cfa) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs lft) 

Element 
E.G. Elev (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
Max Chl Dpth (ft) 
Vel Total (ft/s) 
Flow Area (sq ft) 
Froude # Chl 
Specif Force (cu ft) 
Hydr Depth (ft) 
W.P. Total (ft) 
Cenv. Total (cfs) 
Top Width (ft) 
Frctn Loss (ft) 
C 6 E Loss (ft) 
Shear Total (lb/sq ft) 
Power Total (lb/ft s) 

Inside BR US 
1343.16 
1343.08 

Inside BR DS 
1342.96 
1342.87 

- 

Delta EG (ft) 0.23 
Delta WS (ft) 0.23 
BR open Area (sq ft) 984.33 
BR Open Vel (ft/s) 2.38 
coef of Q 
Br Sel Mthd Momentum 

BRIDGE OUTPUT Profile #Existing 
opening : Bridge #l 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (ofs) 
Q Bridge (cfs) 
Q Weir (cfs) 
Weir Sta Lft (ft) 
W e n  Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) , 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR Open Area (sq ft) 
BR Open Vel (ft/s) 
COsf of Q 
Br Sel Mthd 

1344.95 Element 
1344.91 E.G. Elev (ftl 
1600.00 W.S. Elev (ftl 
1600.00 CritW.S. (ft) 

Max Chl Dpth (ft) 
Vel Total (ft/s) 
Flow Area (sq ft) 
Froude # Chl 
speoif Force (cu ft) 

1346.99 Hydr Depth (ft) 
1305.51 W.P. Total (ft) 

0.20 canv. Total (cfs) 
0.20 Tap Width (it) 

984.33 Frctn Loss (ft) 
1.74 C 6 E Loss (ft) 

Shear Total (lb/sq ft) 
Momentum Power Total (lb/ft s) 

Inside BR US 
1344.94 
1344.90 

Inside BR DS 
1344.76 
1344.71 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 26.154 

INPUT 
Deaor~ptLon: Unrverslty Drlve Brrdge Downstream Face 
Statlon Elevation Data n m =  12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4886.25 1347.02 4916.72 1347.15 4924.58 1345.03 4944.15 1336.98 4947.55 1336.93 
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M a n n i n g ' s  n V a l u e s  num= 3 
S t a  n V a l  Sta n V a l  S t a  n V a l  

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

Bank  S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  Coeff  C o n t r .  
4 9 1 6 . 7 2  5 0 7 7 . 5 7  8 2  1 1 5 . 0 8  1 4 5  .3 

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E.G. E l e v  ( £ 0  
C r i t  W.S. ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
T o p  W i d t h  ( f t )  
V e l  T o t a l  (ft /s) 
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  (cfs) 
L e n g t h  Wtd.  (ft) 
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

P r o f i l e  # D e s i g n  

1 3 4 4 . 1 5  E l e m e n t  L e f t  OB 
0 . 0 3  Wt. n - V a l .  

1 3 4 4 . 1 7  R e a c h  L e n .  ( f t )  8 2 . 0 0  
F l o w  Area (sq f t )  

0 . 0 0 0 0 8 1  A r e a  ( a q  i t )  
1 2 0 0 . 0 0  F l o w  (cfs) 

1 4 1 . 5 5  T o p  W i d t h  ( f t )  
1.31 Avg. V e l .  ( f t / s )  
7 . 5 7  Hydr .  D e p t h  ( f t )  

1 3 3 6 2 4 . 9  Conv.  (cfs) 
1 1 5 . 0 8  W e t t e d  P e r .  ( f t )  

1 3 3 6 . 5 8  S h e a r  (lb/sq f t )  
1 . 0 0  s t r e a m  Power  ( l b / f t  s) 
0 . O 1  Cum Volvme ( a c r e - i t )  0 . 7 6  
0 . 0 0  Cum SA (acres) 1 . 0 9  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t l  
E . G .  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s l  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t l s )  
M a x  C h l  D p t h  (ft) 
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
rrctn L o s s  ( f t )  
C & E L o s s  ( f t )  

1 3 4 2 . 8 7  E l e m e n t  l e f t  08 
0 . 0 7  Wt. n - V a l .  

1 3 4 2 . 9 4  R e a c h  L e n .  ( f t )  8 2 . 0 0  
F l o w  Area ( a q  ft) 

0 . 0 0 0 2 8 2  Area (sq f t )  
1 6 2 0 . 0 0  F l o w  ( c f s )  

1 3 5 . 4 9  Top  W i d t h  (ft) 
2 . 1 9  Avg.  V e l .  ( f t / s )  
6 . 2 9  Hydr .  D e p t h  ( f t )  

9 6 4 3 0 . 8  Conv.  ( c f s h  
1 1 5 . 0 8  W e t t e d  P e r .  ( f t )  

1 3 3 6 . 5 8  S h e a r  (lb/sq ft) 
1 . 0 0  S t r e a m  P o w e r  ( l b / f t  s) 
0 . 0 3  Cum Volume (acre-ft) 
0 . 0 0  cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f a )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( i t )  
C & E L o s s  i f t )  

1 3 4 4 . 7 0  E l e m e n t  ~ & f t  OB 
0 . 0 4  Wt. n - V a l .  

1 3 4 4 . 7 4  R e a c h  L e n .  ( f t )  8 2 . 0 0  
F l o w  A r e a  ( a q  f t )  

0 . 0 0 0 1 1 2  Area (sq f t )  
1 6 0 0 . 0 0  F l o w  ( c f a )  

1 4 4 . 1 9  Top  W i d t h  ( f t )  
1 . 6 0  Avg.  V e l .  ( f t / e )  
8 . 1 2  Hydr .  D e p t h  ( f t )  

1 5 1 4 6 3 . 4  Conv.  ( c f s )  
1 1 5 . 0 8  W e t t e d  P e r .  ( f t )  

1 3 3 6 . 5 8  S h e a r  ( lb/aq f t )  
1 . 0 0  s t r e a m  P o w e r  ( lb / f t  s) 
0 . 0 1  cum v o l v m e  (acre-ft) 0 . 6 5  
0 . O O  Cum SA ( a c r e s )  0 . 7 8  

CROSS SECTION RIVER: EMF 
REACH: R e a c h  6 RS: 2 6 . 1 3 3  

INPUT 
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C h a n n e l  R i g h t  OB 
0 . 0 3 5  

1 1 5 . 0 8  1 4 5 . 0 0  
' 9 1 7 . 8 2  

917 .82  
1 2 0 0  .oo 

1 4 1 . 5 5  
1.31 
6 . 4 8  

1 3 3 6 2 4 . 9  
1 4 4 . 5 3  

C h a n n e l  R i g h t  OB 
0 . 0 3 5  

1 1 5 . 0 8  1 4 5 . 0 0  

C h a n n e l  Right OE 
0 . 0 3 5  

1 1 5 . 0 8  1 4 5 . 0 0  
9 9 7 . 2 8  
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Description: No Ineffective Flow Area From University Drive Bridge 
Station Elevation Data num= 18 

Sta Elev Sta Elev Sta Elev Sta  lev Sta  lev 
4865.95 1345.6 4890.37 1346.24 4913.57 1345.96 4935.57 1337.25 4943.13 1337.01 
4950.57 1337 4996.32 1336.96 5036.85 1336.51 5048.5 1336.52 5056.45 1339.95 
5067.15 1343.9 5075.4 1346.58 5096.93 1346.76 5101.89 1346.72 5105.95 1346.48 
5118.05 1346.7 5132.54 1347.14 5146.67 1347.07 

Uannino's n Values num= 3 
~~ - - ~~ 

--  

Sta n Val Sta n Val Sta n Val 
4865.95 .04 4913.57 .03 5075.4 ,041 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4913.57 5075.4 448 454.54 461 .1 .3 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Lenoth Wtd. (ft) 
~ i n - c h  El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Design 

1344.14 Element Left OB 
0.02 Wt. n-Val. 

1344.16 Reach Len. (ft) 448.00 
Flow Area (sq ft) 

0.000056 Area (sq ft) 
1200.00 Flow (c£s) 
149.72 TOP width (ft) 
1.26 Avg. Vel. (ft/s) 
7.63 Hydr. Depth (ft) 

160205.7 Conv. (cfs) 
454.54 wetted Per. (ft) 

1336.51 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.03 Cum volume (acre-ft) 0.76 
0.00 Cum SA (acres) 1.09 

C h m e l  Right OB 
0.030 
454.54 461.00 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1342.84 Element Left OB Channel Right OB 
vel Head (ft) 0.07 Wt. n-Val. 0.030 
E.G. Elev (ft) 1342.91 Reach Len. (ft) 448.00 454.54 461.00 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Flow Area (sq ft) 
0.000201 Area (sq ft) 
1620.00 Flow (cfs) 
142.84 Top Width (ft) 
2.12 Avg. Vel. (ft/s) 
6.33 Hydr. Depth (ft) 

114395.5 Conv. (cfs) 
454.54 Wetted Per. (ft) 
1336.51 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.10 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1344.69 Element Left OB Channel Right OB 
Vel Head (ft) 0.04 Wt. n-Val. 0.030 
E.G. Elev (ft) 1344.73 Reach Len. (ft) 448.00 454.54 461.00 
Crit W.S. (ftl Flow Area (sq ft) 1036.97 
E.G. Slope (ft/ft) 0.000078 Area (sq ft) 1036.97 
Q Total (cfs) 1600.00 Flow (cfs) 1600.00 
Top Width (ft) 152.82 Top Width (ft) 152.82 
vel Total (ft/s) 1.54 ~ v g .  vel. (ft/s) 1.54 
Max Chl D p t h  (ft) 8.18 Hydr. Depth (ft) 6.79 
Conv. Total (cfs) 181744.2 Conv. (cfs) 181744.2 
Length Wtd. (ftl 454.54 Wetted per. (ft) 155.79 
Min Ch El (ft) 1336.51 Shear (lb/sq ft) 0.03 

Alpha 1.00 Stream Power (lb/ft s) 0.05 a Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.65 161.17 
c 6 E LOSS (ft) 0.00 Cum SA (acres) 0.78 23.00 

EAST MARZCOPA FLCODWAY PAGE 39 WL 



CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 26.047 

INPUT 
Deaeription: 
Station Elevation Data nun= 23 

Sta Elev Sta Elev sta  lev Sta Elev Sta Elev 
4825.69 1348.02 4843.95 1348.01 4862.29 1347.5 4863.77 1347.79 4873.76 1347.02 
4891.4 1345.03 4901.46 1346.17 4917.02 1345.2 4920.3 1345.17 4932.63 1343.67 
4952.94 1336.81 4980.53 1336.76 5029.87 1336.9 5038.32 1336.94 5060.62 1336.61 
5069.14 1340.2 5081.68 1344.43 5087.86 1346.2 5101.62 1345.92 5107.88 1345.26 
5115.83 1346.6 5121.31 1347.03 5133.63 1347.5 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4825.69 .04 4901.46 .03 5087.86 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4901.46 5087.86 550 570.34 588 .1 

Left Levee Station= 4901.46 Elevation= 1346.17 
Right Levee station= 5087.86 Elevation= 1346.2 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cia) 
Length Wed. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1344 .ll Element Lsft OB 
0.03 Wt. n-Val. 

1344.14 Reach Len. (ft) 550.00 
1338.35 Flow Area (eq ft) 

0.000060 Area (aq ft) 
1200.00 Flow (CfS) 
151.74 Top Width (ft) 
1.28 Avg. Vel. (ft/a) 
7.50 Hydr. Depth (ft) 

154383.9 Conv. (cfs) 
570.34 Wetted Per. (ft) 

1336.61 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.03 Cum Volume (acre-ft) 0.76 
0 .OO Cum SA (acres) 1.09 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (It) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/r) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length wtd. (f t) 
Min Ch El (ft) 
Alpha 
srctn Loes (ft) 
C 6 E LOBS (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 550.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfsl 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft a) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 

1344.65 Element Left OB 
0.04 Wt. n-Val. 

1344.69 Reach Len. (ft) 550.00 
1338.67 Flow Area (sq ft) 
0.000085 Area (sq ft) 
1600.00 Flow (cfs) 
157.93 Top Width (ft) 
1.57 Avg. Vel. (ft/s) 
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Channel Right 08 
0.030 

Channel Right OB 
0.030 

Channel Right 08 
0.030 

570.34 588.00 
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Max Chl Dpth (it) 8.04 Hydr. Depth (ft) 6.46 
Conv. Total (ofs) 173462.5 Conv. (cfs) 173462.5 
Length Wtd. (ft) 570.34 Wetted Per. (ft) 160.57 
Min Ch El (ft) 1336.61 Shear (lb/sq ft) 0.03 
Alpha 1.00 stream Power (lb/ft s) 0.05 
Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 0.65 150.44 
C 6 E Lass (ft) 0.00 Cum SA (acres) 0.78 21.38 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 25.939 

INPUT 
Description: 
Station Elevation Data num= 23 

Sta Elev Sta Elev Sta Elev Sta  lev Sta Elev 
4807.32 1348 4817.9 1348.2 4831.74 1348.3 4840.33 1348.02 4851.27 1347.8 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4807.32 .04 4915.85 .03 5079.22 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4915.85 5079.22 500 500 500 .1 .3 

Left ~ e v e e  Station= 4915.85 Elevation= 1346.02 
Right Levee Station= 5079.22 Elevation= 1344.93 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
 el Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT Profile #Future 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (~£4) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Povsr (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (ces) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

@ C M S S  SECTION OUTPUT Praflle tExrst~ng 

Left 08 Channel Right OB 
0.090 

500.00 500.00 500.00 

Left OB Channel Right 08 
0.030 

500.00 500.00 500.00 
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W.S. E l e v  (ft) 1344.61 Element L e f t  08 Channel R i g h t  OB 
Vel  Head ( f t )  0 .03  W t .  n-Val. 0.030 
E.G. E l e v  ( f t )  1344.65 Reach Len. ( f t )  500 .OO 500.00 500.00 
C r i t  W.S. ( f t )  1338.46 Flow Area ( s q  f t )  1067.59 
E.G. S l o p e  ( f t / f t )  0.000073 Area ( s q  f t )  1067.59 
Q T o t a l  ( c f a )  1600.00 Flow ( c f a )  1600.00 
Top Width ( f t )  157.72 Top Width ( f t )  157.72 
Vel  T o t a l  ( f t / s )  1 .50  Avg. Ve l .  ( f t / s )  1 . 5 0  
Max Chl  Dpth ( f t )  8 .15 Hydr. Depth ( I t )  6.77 
Conv. T o t a l  ( o f s )  187153.3 Conv. ( c f s )  187153.3 
Length W t d .  ( f t )  500.00 Wetted P e r .  ( f t )  160.34 
Min Ch E l  ( f t )  1336.46 Shear  ( l b / a q  ft) 0 . 0 3  
Alpha 1 . 0 0  Stream Power ( l b / f t  a) 0 . 0 5  
F r c t n  Loss  ( f t )  0 .04  Cum Volume (acre-ft) 0.65 136.77 
C 6 E Loss  ( f t )  0.00 Cum SA ( a c r e s )  . 0.78 1 9 . 3 1  

CROSS SECTION RIVER: EMF 
RF,ACH: Reach 6 RS: 25.844 

INPUT 
Descx ip t ion :  
S t a t i o n  E l e v a t i o n  Data  num= 18  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4856.74 1348 4858.03 1347.42 4872.44 1347.04 4895.91 1344.64 4902.54 1345.65 

4910.2 1345 .9  4915.81 1345.58 4943.46 1336.86 4972.75 1336.79 5035.55 1336.3 
5046.68 1 3 3 6 . 3  5051.26 1336.48 5079.57 1345.15 5093.55 1345.42 5099.66 1345.06 
5103.43 1345.9 5114.48 1347 5126.11 1347.51 

Manning's n Va lues  nun= 3 
s t a  n Val  S t a  n Val  S t a  n Val  

4856.74 ,041 4910.2 .03  5079.57 .04 

Bank S t a :  L e f t  R i g h t  Lengths:  L e f t  Channel R i g h t  Coeff Cont r .  Expan. 
4910.2 5079.57 500 500 500 .l . 3  

L e f t  Levee S t a t i o n -  4910.2 E leva t ion=  1345.9 
R i g h t  Levee S t a t i o n =  5079.57 E l e v a t i o n =  1345.15 

CROSS SECTION OUTPUT P r o f i l e  #Design 

a 
W.S. E l e v  ( f t )  1344.06 Element L e f t  08 Channel R i g h t  OB 
Vel  Head ( f t )  0.02 W t .  n-Val. 0.030 
E.G. E l e v  ( f t )  1344.08 Reach Len. ( f t )  500.00 500.00 500.00 
C r i t  W.S. ( f t )  1338.13 Flow Area (aq  f t )  980.59 
E.G. S l o p e  ( f t / f t )  0.000053 Area (sq f t )  980.59 
Q T o t a l  ( c f s )  1200.00 Flow ( c f s )  1200.00 
Top Width ( f t )  155.35 Top Width ( f t )  155.35 
Vel  T o t a l  ( f t / s )  1 .22  Avg. Vel .  ( f t / s )  1 . 2 2  
Max Chl Dpth ( f t )  7 . 7 6  Hydr. Depth ( f t )  6 .31  
Conv. T o t a l  ( c f s )  164307.5 Conv. ( c f s )  164307.5 
Length Wtd. ( f t )  500.00 Wetted P e r .  ( f t )  157 .60  
Min Ch E l  ( f t )  1336.30 Shear  ( l b / s q  f t )  0 . 0 2  
Alpha 1 .00  s t r e a m  Power ( l b / f t  s) 0 . 0 3  
F r c t n  LOSS ( f t )  0.03 Cum volume ( a o r e - f t )  0 .76 125 .16  0 . 1 1  
c & E Loss ( f t )  0.00 Cum SA ( a c r e s )  1 .09  17.56 0.35 

CROSS SECTION OUTPUT P r o f i l e  #Future  

W.S. E l e v  ( f t )  1342.52 Element L e f t  08 Channel R i g h t  08  
Vel  Head ( f t )  0.07 W t .  n-Val. 0.030 
E.G. E l e v  ( f t )  1342.59 Reach Len. ( f t )  500.00 500.00 500.00 
C r i t  W.S. ( f t )  1338.46 Flow Area ( s q  f t )  749.11 
E.G. S l o p e  ( f t / f t )  0.000218 Area ( s q  f t )  749.11 
Q T o t a l  ( c f s )  1620.00 Flow ( c f s )  1620.00 
Top Width ( f t )  145.44 Top Width ( f t )  145.44 
Vel  T o t a l  (ft/s) 2.16 Avg. Vel .  ( f t / s )  2 .16 
Max Chl  Dpth (f t)  6.22 Hydr. Depth ( f t )  5 .15  
Conv. T o t a l  ( c f s )  109764.4 Conv. ( c f s )  109764.4 
Length Wtd. ( f t )  500.00 Wetted P e r .  ( f t )  147.22 
Min Ch E l  ( f t )  1336.30 Shear  ( l b / s q  f t )  0 .07 
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Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1 . 0  stream Power (lb/ft s) 
0.12 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/~) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c 6 E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 
Area (99 ft) 
Flow (cf s) 
Top Width (ft) 
Avg. V e l .  (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft a )  
Cum Volume (acre-ft) 0.65 
Cum SA (acres) 0.78 

Channel Right OB 
0.030 

500.00 500.00 
1062.21 
1062.21 
1600 .OO 
158.70 
1.51 
6.69 

184995 .O 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 25.749 

INPUT 
Description: 
Station Elevation Data num= 28 - 

s+;r Elev sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4792.26 .04 4917.59 .03 5080.94 ,011 

Bank sta: Left Right Lengths: Left Channel . Right Coeff Contr. Expan. 
4917.59 5080.94 551 537.93 527 .1 .3 

Left ~ e v e e  Station= 4917.59 Elevation= 1346.31 
Right Levee Station= 5080.94 Elevation= 1345.7 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (it) 
E.G. Slope (ft/ff) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/8) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power llb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #EUt~rs 

Left OB Channel 
0.030 

Right OB 

527.00 

W.S. Elev (ft) 1342.39 Element Left OB Channel Rlght OB 
Vel Head (ft) 0.08 Wt. n-Val. 0.030 
E.G. Elev (ft) 1342.47 Reach Len. (ft) 551.00 537.93 527.00 
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Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1338.55 Flow Area (sq ft) 
0.000251 Area (eq ft) 
1620.00 Flow (cfs) 
141.51 Top Width (ft) 
2.28 Avg. Vel. (ft/e) 
5.86 Hydr. Depth (ft) 

102229.4 Conv. (cfa) 
537.93 Wetted Per. (it) 
1336.53 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.16 Cum Volume (acre-ft) 
0 .OO Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope lft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E Lose (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.030 
Reach Len. (ft) 551.00 537.93 527.00 
Flow Area (sq ft) 1026.67 
Area (sq ft) 1026.67 
Flow (cfs) 1600.00 
Top Width (ft) 153.85 
Avg. Vel. (ft/s) 1.56 
Hydr. Depth (ft) 6.67 
Conv. (cfs) 178343.6 
Wetted Per. (ft) 156.31 
shear (lb/sq ft) 0.03 
stream Power (lb/ft a)  0.05 
Cum Volume (acre-ft) 0.65 112.56 
Cum SA (sores) 0.78 15.70 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 25.647 

INPUT 
Description: 
Station Elevation Data num= 16 

Sta Elev Sta Elev Sta Elev sta  lev Sta Elev 
4834.72 1345.19 4847.32 1345.04 4856.42 1345.05.4863.25 1344.55 4876.35 1346 
4891.37 1346.27 4910.77 1346.31 4932.94 1339.59 4940.75 1337.27 5001.86 1336.6 
5047.95 1337.2 5072.5 1346.39 5095.53 1346 5108.4 1347.67 5113.17 1347.9 
5125.04 1348.03 

Manning's n Values n u m ~  3 
Sta n Val Sta n Val Sta n Val 

4834.72 .04 4910.77 .03 5072.5 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4910.77 5072.5 279 266.89 264 ' .I .3 

Left Levee Station= 4910.77 Elevation= 1346.31 
Right Levee Station= 5072.5 Elevation- 1346.39 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1343.99 Element Left OB Channel Right OB 
Vel Head (ft) 0.03 Wt. n-Val. 0.030 
E.G. Elev (ft) 1344.02 Reaoh Len. (ft) 279.00 266.89 264.00 
Crrt W.S. (ft) 1338.48 Flow Area (aq ft) 894.67 
E.G. Slope (ft/ft) 0.000068 Area (sq ft) 894.67 
Q Total (cfs) 1200.00 Flow (cis) 1200 .OO 
Top Wldth (ft) 147.66 Top Width (ft) 147.66 
vel Total (ft/a) 1.34 Avg. vel. (ft/a) 1.34 
Max Chl Dpth lft) 7.39 Hydr. Depth (ft) 6.06 
Conv. Total (cfs) 145817.8 Conv. (cfs) 145817.8 
Length Wtd. (ft) 266.89 Wetted Per. (ft) 149.88 
Mln Ch El (ft) 1336.60 Shear (lb/aq ft) 0.03 
Alpha 1.00 stream Power (lb/ft a) 0.03 
Frctn Lose (ft) 0.04 Cum Volume (acre-ft) 0.76 102.70 0.11 
C & E Loss (ft) 0.01 Cum SA (acres) 1.09 13.96 0.35 
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e CROSS SECTION OUTPUT Profile #Nture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (of=) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E Loss lft) 

1342.21 Element 
0.10 Wt. n-Val. 

1342.31 Reach Len. (ftl 
1338.82 Flow Area (sq ft) 

0.000336 Area (sq ft) 
1620.00 Flow (cfs) 
137.07 Top Width (ft) 
2.52 Avg. Vel. (ft/s) 
5.61 Hydr. Depth (ft) 

88344.4 Conv. (cfs) 
266.89 Wetted Per. (ft) 
1336.60 Shear (lh/sq ft) 

1.00 stream Power (lb/ft s) 
0.10 Cum Vol- (acre-ft) 
0 .OO Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
crrt W.S. (ft) 
E.G. Slops (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/sl 
Max Chl Dpth (it) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) @ Awl. 
Frctn Loss (ft) 
c & E Loss (ftl 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (oq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ftl 
Conv. ( c f s )  
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right OB 
0.030 

279.00 266.89 264.00 
642.13 
642.13 

Left OB Channel Right OB 
0.030 

279.00 266.89 264.00 
968.12 
968.12 

1600.00 
150.60 
1.65 
6.43 

164055.5 
152.99 
0.04 
0.06 

0.65 100.24 
0.78 13.82 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 25.598 

INPUT 
Description: Downstream of Major Side Inlet (160' Wide) From East Side 
Q(D) = 

2,000 cfs, Q(F) = 1,610 cfs & Q(E) = 2,520 cfs 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev . Sta Elev Sta Elev 
4777.29 1344.1 4787.27 1344.2 4824.7 1343.65 4836.23 1343.55 4844.73 1343.72 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4777.29 .04 4922.71 .03 5038.24 .04 

Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan. 
4922.71 5038.24 1 1 1 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4777.29 4922.71 1345.69 5038.24 5068.61 1345.75 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1343.85 Element Left OB Channel Rlght 08 
Vel Head (ft) 0.12 Wt. n-Val. 0.030 
E.G. Elev (ft) 1343.97 Reach Len. (ft) 1.00 1.00 1.00 
Crlt W.S. (ft) 1338.76 Flow Area (sq ft) 715.37 
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E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (it) 
Alpha 
Frctn Losa (ft) 
c & E Loes (ft) 

Area (sq ft) 
Flow (cfe) 
Top Width (ft) 
Avg, Val. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/aq f t) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres). 

Warning - Divided flow computed for this cross-section. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional croes sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (CfS) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1342.07 Element 
0 . 1  Wt. n-Val. 

1342.21 Reach Len. (ft) 
1338.40 Flow Area (aq ft) 

0.000423 Area (sq ft) 
1610.00 Flow (cfe) 
100.14 Top Width (ft) 
3.03 Avg. Vel. (ft/s) 
6.10 Hydr. Depth (ft) 

78264.7 Conv. (cfs) 
1.00 Wetted Per. (it) 

1335.97 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.00 Cum Volume (acre-ft) 
0.01 Cum SA (acres) 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional orcss sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfe) 
Wetted Per. (ft) 
Shear (lb/sq f t) 
Stream Power (lb/ft a)  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right 08 
0.030 

1.00 1.00 1.00 

Warning - Divided flow computed for this cross-section. 
Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 25.597 

INPUT 
Description: Begin Concrete Apron at the Upstream of Main/Higley 
RCBC 
Station Elevation Data num- 21 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4777.29 .04 4952.15 ,013 5021.09 .04 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan 
4952.15 5021.09 112 96.14 16 .3 .5 

Ineffective Flow n u =  1 
Sta L Sta R Elev 

4111.29 4952.15 1345.9 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
AVg. V B ~ .  (ft/8) 
Hydr. Depth (ftl 
Conv. (cis) 
Wetted Per. (ft) 
Shear (lb/aq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Rioht OB 

Warning - Divided flow computed for this cross-section., 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (efs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LO88 (ft) 

Profile #Future 

1342 .OO Element 
0.20 Wt. n-Val. 

1342.20 Reach Len. (ft) 
1338.47 Flow Area (sq ft) 
0.000113 Area (sq ft) 
1610.00 Flow (cfs) 
74.93 Top Width (ftl 
3.61 . Avg. Vel. (ft/s) 
6.03 Hydr. Depth (ft) 

151413.3 Conv. (cfs) 
96.74 Wetted Per. (ftl 

1335.91 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.02 Cum Volume (acre-ft) 
0.07 Cum SA (acres) 

Left OB Channel Right OB 
0.013 

112.00 96.74 16.00 
445.59 
445.59 

1610.00 
14.93 
3.61 
5.95 

151473.3 
86.88 
0.04 
0.13 
17.88 
12.26 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. Thls may indrcate the need for addit~anal cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1344.18 Element Left OB Channel Right 08 
Vel Head (ft) 0.21 Wt. n-Val. 0.013 
E.G. Elev (it) 1344.45 Reach Len. (ft) 112.00 96.74 16.00 
Crit W.S. (ft) 1339.31 Flow Area (sp ft) 609.31 
E.G. Slope (ft/ft) 0.000103 Area (sq ft) 101.93 609.31 

0 Q Total (ofs) 2520.00 Flow (cfs) 2520.00 
Top Width (ft) 199.74 Top Width (ft) 124.80 14.94 
Vel Total (ft/sI 4.14 Avg. Vel. (ft/s) 4.14 



Max Chl Dpth (ft) 8 .21 Hydr. Depth (ft) 8.13 
Conv. Total (cfs) 247770.3 Conv. (cfs) 247770.3 
Length Wtd. (ft) 96.74 Wetted Per. (ft) 90.80 
Min Ch El (ft) 1335.97 Shear (lb/sq ft) 0.04 
Alpha 1.00 stream Power (lb/ft s) 0.18 
Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.25 94.92 
C 6 E Lose (ft) 0.09 Cum SA (acme) 0.37 13.02 

Warning - Divided flow computed for this oross-section. 
Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 25.578 

INPUT 
Description: Main Street/Higley Road 5 - 10' X 7' X 370.09' RCBC 
Upstream Faoe 
Station Elevation Data num= 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4847.6 1345 4870.03 1344.93 4887.91 1345.21 4900.06 1345.26 4917.34 1345.17 

4933.08 1345.4 4936.84 1345.7 4942.88 1345.58 4947.69 1345.28 4966.67 1345.61 
4970.61 1345.6 4970.62 1335.86 4981.53 1335.87 4992.45 1335.94 5003.37 1336.04 
5014.29 1335.97 5024.29 1336.02 5024.3 1345.74 5051.14 1345.4 5067.72 1345.31 
5071.9 1345.14 5077.62 1344.69 5086.23 1344.92 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4847.6 .04 4970.61 ,013 5024.3 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4970.61 5024.3 348 370.09 397 .3 

Left Levee Station= 4970.61 Elevation- 1345.6 
Right Levee Station- 5024.3 Elevation- 1345.74 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) , 

E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Lose (ft) 
C & E Loss (ft) 

Profile #Design 

1343.52 Element Left OB 
0.38 Wt. n-Val. 

1343.89 Reach Len. (ft) 348.00 
1339.45  low Area (sq ft) 

0.000174 Area (sq ft) 
2000.00 Flow (cfs) 
53.69 Top Width (it) 
4.92 Avg. Vel. (ft/a) 
7.66 Hydr. Depth (ft) 

151619.9 Conv. (cfa) 
370.09 Wetted Per. (ft) 
1335.86 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
Cum Volume (acre-ft) 0.44 
cum SA (acres) 0.68 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1341.70 Element Left OB 
Vel Head (it) 0.42 Wt. n-Val. 
E.G. Elev (ft) 1342.12 Reaoh Len. (ft) 348.00 
Crit W.S. (ft) 1338.98 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.000263 Area (sq ft) 
Q Total (cfs) 1610.00 Flow (cfs) 
Top Width (ft) 53.68 Top Width (ft) 
Vel Total (ft/e) 5.22 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 5.84 Hydr. Depth (ft) 
Conv. Total (cfs) 99209.0 Conv. (cfs) 
Length Wtd. (ft) 370.09 Wetted Per. (ft) 
Min Ch El (ft) 1335.86 Shear (lb/sq ft) 
Alpha 1.00 Stream Power (lb/ft s) 
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Channel Right OB 
0.013 

370.09 397.00 
406.19 
406.19 

2000.00 
53.69 
4.92 
7.57 

151619.9 
68.83 
0.06 
0.32 
96.66 0.11 
13.03 0.35 

Channel Right OB 
0.013 

370.09 397.00 
308.44 
308.44 
1610.00 
53.68 
5.22 
5.75 
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a Frotn Loss (ft) 
C K E LOSS (ft) 

Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total, (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c 6 E Loss (ft) 

1343.79 Element 
0.56 Wt. n-Val. 

1344.35 Reach Len. (ft) 
1340.03  low Axea (sq ft) 
0.000248 Area (sq ft) . 
2520.00 Flow (cfe) 
53.69 Top Width (ft) 
5.99 ~ v g .  Vel. (ft/s) 
7.93 Hydr. Depth (ft) 

159992.8 Conv. (cfs) 
370.09 wetted Per. (ft) 
1335.86 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
Cum Volume (aore-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.013 

348.00 370.09 397.00 
420.84 
420.84 
2520 .OO 
53.69 

CULVERT RIVER: EMF 
REACH: Reach 6 RS: 25.565 

INPUT 
Desoription: Main Street/Hlgley Road 5 - 10' X 7' x 307.09' RCBC 
Distance from Upstream XS = 0 
Deck/Roadway Width = 370.09 
Weir Coefficient - - 2.6 
Bridge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

num= 11 -- 

.a Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Card Lo Cord 
4781.05 1346.59 4844.54 1346.42 4872.15 1346.34 
4876.47 1346.31 4908.9 1346.1 4922.9 1345.98 

upstream Bridge Cross Sectlon Data 
Station Elevat~on Data num= 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4847.6 1345 4870.03 1344.93 4887.31 1345.21 4900.06 1345.26 4917.34 1345.17 

4933.08 1345.4 4936.84 1345.7 4942.88 1345.58 4947.69 1345.28 4966.67 1345.61 
4970.61 1345.6 4970.62 1335.86 4981.53 1335.87 4992.45 1335.94 5003.37 1336.04 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4847.6 .04 4970.61 ,013 5024.3 .04 

Bank Sta: Left Right Coeff Contr. Expan. 
4970.61 5024.3 .3 .5 

 eft Levee Station= 4970.61 Elevation= 1345.6 
Right Levee Station= 5024.3 Elevation= 1345.74 

Downetream Deck/Roadway Coordinates 
num= 11 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4781.05 1346.59 4844.54 1346.42 4872.15 1346.34 
4876.47 1346.31 4908.9 1346.1 4922.9 1345.98 

Downstream Brldge Cross Sectlon Data * Statlon Elevatron Data num= 20 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4847.6 1345.6 4890.36 1344.62 4909.29 1344.38 4956.21 1344 22 4966.73 1343.72 
4970.42 1343.9 4977.07 1343.69 4977.08 1335.36 4988 1335.37 4998.91 1335.31 



5009.83 1335.3 5020.75 1335.3 5030.75 1335.35 5030.76 1343.68 5036.61 1343.87 
5039.27 1344.81 5047.45 1345.2 5052.71 1345.21 5053.84 1344.8 5086.47 1344.91 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4847.6 .04 4977.07 ,013 5030.76 .04 

Bank sta: Left Right Coeff Contr. Expan. 
4977.07 5030.76 .3 .5 

Upstream Embanbent side slope - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope = 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at whioh weir flow begins = 
Energy head used in spillway design = - spillway height used in design 
Weir oreat shape - Broad Crested 
Number of Culverts = 1 

Culvert Name Shape Rise span 
Culrert (11 BOX 7 10 
FHWA Chart # 8 - flared wingwalls 
FHWA Scale # 1 - Wingwall flared 30 to 75 deg. 
Solution Criteria = Hiahest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loas Coef 

0 370.09 ,013 .2 1 
Number of Barrels = 5 
Upstream Elevation = 1335.86 
centerline stations 

Sts. sta. Sta. Sta. Sta. 
4975.62 4986.53 4997.45 5008.37 5019.29 

Downetream Elevation = 1335.3 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
4982.08 4993 5003.91 5014.83 5025.75 

CULVERT OUTPUT Profile #Design 
Culvert ID : Culvert #1 

cu1v Q (cfs) 
X Barrels 
Q Barrel (cfs) 
W.S. US. (ft) 
E.G. US. (ft) 
Delta WS (ft) 
Delta EG (ft) 
E.G. IC (ft) 
E.G. OC (ft) 
culv ws In (ft) 
Culv WS Out (ft) 
culv Nml Depth (ft) 
Culv Crt Depth (ft) 
Culv Fu1 Lngh (ft) 

Culv Vel In (ftls) 5.71 
Culv Vel Out (ft/a) 5.71 
Culv Inv El Up (ft) 1335.86 
Culv Inv El Dn (ft) 1335.30 
Culv Frctn Ls (ft) 0.35 
Culv Ext Lss (ft) 0.13 
Culv Ent Las (It) 0.10 
Q Weir (cfs) 
Weir sta Lft (ft) 
Weir sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Weir Avg Depth (ft) 
Min Top Rd (ft) 1345.74 

Note - The culvert inlet is submerged and the culvert flows full over part or all of its length. Therefore, 
M e  oulvert inlet equations are not valid and M e  supercritical result has been discarded. 
The outlet answer wrll be used. , 

CULVERT OUTPUT Profile #Future 
Culvert ID : Culvert X1 

Culv Q (cfs) 1610.00 Culv Vel In (ft/s) 5.69 
# Barrels 5 Culv Vel Out (ft/s) 5.32 
Q Barrel (cfs) 322.00 Culv Inv El Up (ft) 1335.86 
W.S. US. (ft) 1341.70 Culv Inv El Dn (ft) 1335.30 
E.G. US. (it) 1342.12 Culv Frctn LS (ft) 0.23 
Delta WS (ft) 0.35 Culv Ext Les (ft) 0.05 
Delta EG (ft) 0.38 Culv Ent Lss (ft) 0.10 
E.G. IC (ft) 1340.94 Q Weir (cfs) 

EAST MARICOPA FLWDWAY PAGE 50 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 6 



E.G. OC (ft) 1342.12 Weir Sta Lft (ft) 
Culv WS In (ft) 1341.52 Weir Sta Rgt (ft) 
Culv WS Out (ft) 1341.35 Weir Submerg 
Culv Nml Depth (ft) 4.18 Weir Max Depth (ft) 
Culv Crt Depth (ft) 3.18 Weir Avg Depth (ft) 
Culv Ful Lngh (ft) Min Top Rd (ft) 1345.74 

CULVERT OUTPUT Profile #Existing 
Culvert ID : Culvert #l 

Culv Q (cfs) 
# Barrels 
Q Barrel (of=) 
W.S. US. (ft) 
E.G. US. (ft) 
Delta WS (ft) 
Delta EG (ft) 
E.G. IC (ft) 
E.G. OC (ft) 
Culv WS In (ft) 
Culv WS Out (ft) 
Culv Nml Depth (ft) 
Culv Crt Depth (ft) 
Culv Ful Lngh (ft) 

Culv Vel In (ft/s) 7.20 
Culv Vel Out (ft/s) 7.20 
Culv Inv El Up (ft) 1335.86 
Culv Inv El Dn (ft) 1335.30 
Culv Frctn Ls (ft) 0.56 
Culv Ext Lss (ft) 0.20 
Culv Ent L S S  (ft) 0.16 
Q Weir (cfsl 
Weir Sta Lft ('it) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Weir Avg Depth (ft) 
Min Top Rd (ft) 1345.74 

Note - The culvert inlet is submerged and the culvert flows full over part or all of zts length. Therefore, 
the culvert inlet equations are not valrd and the supercritical result has been dzscarded. 
The outlet answer will be used. 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 25.508 

INPUT 
Descrlptzon: Maln Street/Hlgley Road 5 - 10' X 7 '  X 307.09' RCBC 
Downstream 

Face 
Station Elevation Data num= 20 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4847.6 1345.6 4890.36 1344.62 4909.29 1344.38 4956.21 1344.22 4966.73 1343.72 
4970.42 1343.9 4977.07 1343.69 4977.08 1335.36 4988 1335.37 4998.91 1335.31 
5009.83 1335.3 5020.75 1335.3 5030.75 1335.35 5030.76 1343.68 5036.61 1343.87 
5039.27 1344.81 5047.45 1345.2 5052.71 1345.21 5053.84 1344.8 5086.47 1344.91 

Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 

4847.6 .04 4977.07 ,013 5030.76 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4977.07 5030.76 88 94.43 101 .3 .5 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Al~ha 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
By&. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB C h m e l  Right OB 
0.013 
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W a r n i n g  - T h e  c o n v e y a n c e  rat io ( u p s t r e a m  c o n v e y a n c e  divided by d o m a t r e a m  c o n v e y a n c e )  i s  less 
than 0 . 7  o r  greater than 1 . 4 .  T h i a  may i n d i c a t e  the need for  a d d i t i o n a l  crose s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V a l  H e a d  ( f t )  
E .G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
T o p  W i d t h  (ft) 
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  (cfs) 
L e n g t h  Wtd.  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  (ft) 
c & E L o s s  ( f t )  

1 3 4 1 . 3 5  E l e m e n t  
0 . 3 8  Wt .  n - V a l .  

1 3 4 1 . 7 4  R e a c h  L e n .  ( f t )  
F l o w  Area (sq f t )  

0 . 0 0 0 2 2 5  Area (sq f t )  
1 6 1 0 . 0 0  F l o w  ( c f s )  . 

5 3 . 6 8  T o p  W i d t h  ( f t )  
4 . 9 8  Avg.  V e l .  ( f t / a )  
6 . 0 5  H y d r .  D e p t h  ( f t )  

1 0 7 2 2 0 . 0  Conv .  (cfs) 
9 4 . 4 3  W e t t e d  P e r .  ( f t )  

1 3 3 5 . 3 0  S h e a r  (lb/sq f t )  
1 . 0 0  s t r e a m  P o w e r  ( I b / f t  s) 
0 . 0 4  Cum Volume ( a c r e - f t )  
0 . 0 5  Cum SA ( a c r e s )  

L e f t  OB C h m e l  R i g h t  08 
0 . 0 1 3  

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

1 6 1 0  .OO 
5 3 . 6 8  

W a r n i n g  - T h e  c o n v e y a n c e  ra t io  ( u p s t r e a m  c o n v e y a n c e  divided by d o w n s t r e a m  c o n v e y a n o e )  i a  less 
than 0 . 7  o r  g r e a t e r  than 1 . 4 .  T h i s  may i n d i c a t e  the n e e d  f o r  a d d i t i o n a l  cross s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S.  E l e v  ( f t )  
V e l  Head  ( f t )  
E . G .  E l e v  (ft) 
C r i t  W.S. ( f t )  
E .G.  S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
T o p  W i d t h  ( f t )  
V a l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( o f s )  
L e n g t h  W t d .  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E Loss ( f t )  

1 3 4 2 . 8 2  E l e m e n t  
0 . 6 1  Wt. n - V a l .  

1 3 4 3 . 4 3  R e a c h  L e n .  ( f t )  
F l o w  Area (sq f t )  

0 . 0 0 0 2 8 4  Area (sq f t )  
2 5 2 0 . 0 0  F l o w  (cfs) 

5 3 . 6 9  T o p  W i d t h  ( f t )  
6 . 2 6  Avg.  V a l .  (ft /s) 
7 . 5 2  Hydr .  D e p t h  ( f t )  

1 4 9 4 9 3 . 4  Conv.  ( o f s )  
9 4 . 4 3  W e t t e d  P e r .  ( f t )  

1 3 3 5 . 3 0  S h e a r  ( l b / s q  f t )  
1 . 0 0  S t r e a m  Power  (Ib/ft s) 
0 . 0 5  Cum Volume (acre-ft) 
0 . 1 0  Cum SA ( a c r e s )  

L e f t  OB C h a n n e l  Right OB 
0 . 0 1 3  

8 8 . 0 0  9 4 . 4 3  1 0 1 . 0 0  

W a r n i n g  - T h e  c o n v e y a n c e  ra t io  ( u p s t r e a m  c o n v e y a n c e  divided by d o m e t r e a m  c o n v e y a n c e )  i s  less 
t h a n  0 . 7  o r  greater than 1 . 4 .  T h i a  may i n d i c a t e  the n e e d  f o r  a d d i t i o n a l  cross s e c t i o n s .  

CROSS SECTION RIVER: EMP 
REACH: R e a c h  6 RS: 2 5 . 4 9  

INPUT 
D e s c r i p t i o n :  E n d  of C o n c r e t e  A p r o n  a t  the D o w n s t r e a m  of M a i n / H i g l e y  
RCBC 
S t a t i o n  E l e v a t i o n  D a t a  num- . 1 4  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4 9 3 5 . 3 2  1 3 4 4  4 9 5 2 . 4 6  1 3 4 3 . 5 7  4 9 5 5 . 9 8  1 3 4 3 . 3 3  4 9 5 7 . 2 2  1 3 4 2 . 6 1  4 9 6 0 . 3 9  1 3 4 2 . 4 5  
4 9 6 6 . 8 9  1 3 3 9 . 5  4 9 6 8 . 5 7  1 3 3 5 . 6 2  5 0 3 0 . 2 9  1 3 3 5 . 3 2  5 0 3 1 . 2  1 3 3 6 . 0 6  5 0 3 1 . 5 4  1 3 4 3 . 5  
5 0 3 9 . 7 6  1 3 4 3 . 3 9  5 0 4 1 . 2 6  1 3 4 3 . 9 5  5 0 7 2 . 9 6  1 3 4 4 . 6 7  5 0 8 8 . 5 2  1 3 4 4 . 8 3  

M a n n i n g ' s  n V a l u e s  num= 3 
sta n val S ta  n V a l  S t a  n V a l  

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

Bank  S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  E x p a n .  
4 9 5 5 . 9 8  5 0 3 1 . 5 4  1 4 2  1 4 1 . 7 6  1 4 2  .1 .3 

R i g h t  L e v e e  S t a t i o n -  5 0 3 1 . 5 4  E l e v a t i o n =  1 3 4 3 . 5  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  l f t )  1 3 4 2 . 9 6  E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB . . 
V a l  Head  ( f t )  0 . 2 5  Wt. n -Val .  0 . 0 3 0  
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E.G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( o f s )  
Top  W i d t h  ( f t )  
vei T o t a l  ( f t / s )  
Max C h l  D P t h  ( f t )  
Conv.  T o t a l ( c f s )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C  & E L o s s  ( f t )  

R e a c h  Len .  ( f t )  
F l o w  A r e a  ( s q  it) 
A r e a  ( s q  f t )  
F low (cfs) 
Top W i d t h  (ft) 
Avg. V e l .  ( f t / s )  4 . 0 5  
Hydr .  D e p t h  ( f t )  6 . 5 9  
Conv.  (cfs) 7 8 9 8 9 . 3  
Wetted P e r .  ( f t )  8 5 . 0 5  
S h e a r  ( l b / s q  f t )  0 . 2 3  
S t r e a m  Power  ( l b / f t  s) 0 . 9 4  
Cum Volume (acre-ft) 0 . 4 4  9 2 . 2 2  0 . 1 1  
Cum SA (acres) 0 . 6 8  1 2 . 4 4  0 . 3 5  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  (ft/ft) 
Q T o t a l  ( c f s )  
Top  W i d t h  ( f t )  
vel T o t a l  ( f t / s l  
Max C h l  D p t h  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
Min  Ch E l  (ft) 
A l p h a  
F r c t n  L o s s  (ft) 
C 6 E LOSS (ft) 

CROSS SECTION OUTPUT 

W . S .  E l e v  (ft) 
V e l  Head (ft) 
E . G .  E l e v  (ft) 
C r i t  W.S. (ft) 
E.G. S l o p e  (ft/ft) 
Q T o t a l  ( c f s )  
Top  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  (ft) 
Conv.  T o t a l  (cfs) 
L e n g t h  W t d .  (ft) 
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  (ft) 
C & E L o s s  ( f t )  

E l e m e n t  
W t .  n -Val .  
R e a c h  Len .  i f t )  
  low A r e a  (sq f t )  
A r e a  (sq f t )  
F l o w  (cfs) 
Top W i d t h  (ft) 
Avg. VeL. ( f t / s )  
H y d r .  D e p t h  ( f t )  
Conv.  (cfs) 
Wetted Per. i f t )  
s h e a r  (lb/sq f t )  
S t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

P r o f i l e  # E x i s t i n g  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 3 0  

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

1 6 1 0 . 0 0  
6 8 . 6 7  

4 . 2 4  
5.53 

5 4 5 8 9 . 7  
7 6 . 9 5  

0 . 2 7  
1 . 1 4  

7 3 . 5 9  
1 1 . 5 3  

E l e m e n t   eft OB 
W t .  n -Val .  
R e a c h  Len .  ( f t )  1 4 2 . 0 0  
F low A r e a  (sq f t )  
A r e a  ( s q  f t )  
Flow ( c f s )  
Top W ~ d t h  ( f t )  
Avg.  V a l .  i f t / s )  
Hydr .  D e p t h  (ft) 
Conv.  (cfs) 
Wetted P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
Cum Volume (acre-ft) 0 . 1 2  
Cum SA (acres) 0 . 2 1  

C h a n n e l  R i g h t  OB 
0 . 0 3 0  

1 4 1 . 7 6  1 4 2 . 0 0  
4 8 6 . 7 6  
4 8 6 . 7 6  

2 5 2 0 . 0 0  
7 4 . 7 4  

5 . 1 8  
6 . 5 1  

7 7 3 1 0 . 9  

CROSS SECTION RIVER: EMF 
REACH: R e a c h  6  RS: 2 5 . 4 6 3  

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num= 1 6  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4 9 1 5 . 0 6  1 3 4 4 . 7  4 9 2 3 . 4 5  1 3 4 4 . 7 8  4 9 2 4 . 3  1 3 4 4 . 5 1  4 9 4 5 . 1 3  1 3 4 4 . 0 3  4 9 4 7 . 7 2  1 3 4 3 . 8 8  
4 9 6 0 . 5 6  1 3 3 6 . 5  4 9 6 1 . 4 2  1 3 3 5 . 4  4 9 8 1 . 2 3  1 3 3 5 . 5 9  5 0 2 4 . 8 6  1 3 3 5 . 4 7  5 0 3 7 . 1 6  1 3 3 4 . 9 4  
5 0 4 3 . 0 8  1 3 3 8 . 5  5 0 5 3 . 6 1  1 3 4 4 . 1  5 0 7 1  1 3 4 4 . 9 1  5 0 7 7 . 2 1  1 3 4 5 . 2 7  5 0 8 6 . 4 9  1 3 4 6 . 2 9  

5 1 0 5 . 6  1 3 4 6 . 7  

M a n n i n g ' s  n V a l u e s  num= 3 
S t a  n  V a l  S t a  n  V a l  S t a  n  V a l  

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

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R l g h t  C o e f f  C o n t r .  Expan 
4 9 4 7 . 7 2  5 0 5 3 . 6 1  3 4 5  3 3 4 . 6 3  3 2 3  .1 . 3  



R i g h t  L e v e e  S t a t i o n =  5 0 5 3 . 6 1  E l e v a t i o n -  1 3 4 4 . 1  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S.  E l e v  ( f t )  
V e l  H e a d  ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  (ft/ft) 
Q T o t a l  (cfs) 
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t l s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  (cfs) 
L e n g t h  Wtd.  (ft) 
M i n  Ch E l  ( f t )  
Alpha 
F r c t n  L o a s  ( f t )  
C 6 E L o s s  ( f t )  

E l e m e n t  
Wt. n - V a l .  
R e a c h  L e n .  ( f t )  
 low A r e a  (sq f t )  
Area ( s q  f t )  
F l o w  ( c f s )  
T o p  W i d t h  ( f t )  
Avg .  V e l .  ( f t /s)  
Hydr .  D e p t h  ( f t )  
Conv.  (cfs) 
W e t t e d  P e r .  ( f t )  . 
s h e a r  ( l b / a q  f t )  
s t r e a m  Power  ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  P m t u r e  

W.S.  E l e v  (ft) 
V e l  Head  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. (it) 
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( C f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  (ft/s) 
Max C h l  D p t h  ( f t )  
C o n v .  T o t a l  ( c f e )  
L e n g t h  Wtd .  (ft) 
M i n  Ch E l  (ft) 
A l p h a  
F r c t n  L o s s  ( f t )  
C G E L o s s  (ft) 

E l e m e n t  
Wt. n - V a l .  
R e a c h  L e n .  (f t)  
F l o w  Area (sq f t )  
Area (sq f t)  
F l o w  ( c f a )  
T o p  W i d t h  ( f t )  
AVg. V e l .  ( f t /s)  
Hydr .  D e p t h  (ft) 
Conv.  (cfs) 
W e t t e d  P e r .  ( f t )  
s h e a r  (lb/sq f t )  
s t r e a m  Power  ( l b / f t  s) 
Cum Volvme (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  (ft)  
V e l  Head  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  (f t)  
vel T o t a l  (ft/s) 
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( o f s )  
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
s r c t n  L o s s  (St) 
C G E L o s s  ( f t )  

CROSS SECTION RIVER: EMF 
REACH: R e a c h  6 RS: 2 5 . 4  

E l e m e n t  
Wt. n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  Area (sq ft) 
Area (aq f t )  
F l o w  (cfs) 
T o p  W i d t h  ( f t )  
Avg.  V a l .  ( f t /s)  
Hydr .  D e p t h  ( f t )  
Conv .  (cfs) 
W e t t e d  P e r .  ( f t )  
S h e a r  (lb/sq f t )  
S t r e a m  Power  ( l b / f t  s) 
Cum Volume (acre-f t )  
Cum SA ( a c r e s )  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 3 0  

3 4 5 . 0 0  3 3 4 . 6 3  3 2 3 . 0 0  
6 6 7 . 7 6  
6 6 7 . 7 6  

2 0 0 0  .oo 
1 0 2 . 2 3  

3 . 0 0  
6 . 5 3  

L e f t  0 B  C h a n n e l  R i g h t  OB 
0 . 0 3 0  

L e f t  OB C h a n n e l  Right OB 
0 . 0 3 0  

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

2 5 2 0  .OO 
1 0 1 . 9 3  

3 . 8 2  
6 . 4 7  

1 1 0 2 8 3 . 2  
1 0 6 . 2 7  

0 . 2 0  

INPUT 
D e s c r i p t i o n :  Q(D) - 2 , 3 0 0  cfs, Q ( F )  = 1 , 6 1 0  cfs 6 Q(E)  - 2 , 5 2 0  c f a  
S t a t i o n  E l e v a t i o n  D a t a  num= 1 6  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4 8 8 6 . 1 3  1 3 4 4 . 3  4 8 8 9 . 8  1 3 4 4 . 3 8  4 9 0 2 . 8  1 3 4 3 . 1 9  4 9 1 4 . 7 2  1 3 4 4 . 0 3  4 9 2 6 . 7 5  1 3 4 4 . 5 6  
4 9 5 3 . 6 7  1 3 3 5 . 6  4 9 8 8 . 5 2  1 3 3 5 . 5 4  5 0 2 3 . 8 3  1 3 3 5 . 5 2  5 0 4 9 . 1 5  1 3 3 5 . 3 9  5 0 6 7 . 0 7  1 3 4 1 . 7 6  
5 0 7 4 . 7 8  1 3 4 4 . 3  5 0 8 6 . 5 1  1 3 4 4 . 1 3  5 0 9 4 . 7 2  1 3 4 3 . 1 9  5 0 9 9 . 6 1  1 3 4 4 . 7 2  5 1 0 5 . 4  1 3 4 6 . 3 2  
5 1 1 6 . 8 2  1 3 4 6 . 9  



a M a n n i n g ' s  n  V a l u e s  num= 3  
S t a  n V a l  S t a  n  V a l  S t a  n  V a l  

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

B a n k  S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  Coeff  C o n t r .  E x p a n .  
4 9 2 6 . 7 5  5 0 7 4 . 7 8  5 2 8  5 2 8  5 2 8  .1 .3 

L e f t  L e v e e  S t a t i o n =  4 9 2 6 . 7 5  E l e v a t i o n =  1 3 4 4 . 5 6  
R i g h t  L e v e e  S t a t i o n =  5 0 7 4 . 7 8  E l e v a t i o n =  1 3 4 4 . 3  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W.S. ( i t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( o f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s )  
L e n g t h  W t d .  (f t)  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C  6 E L o s s  ( f t )  

E l e m e n t  
W t .  n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  Area ( s q  f t )  
A r e a  (sq f t )  
F l o w  (cf s) 
T o p  W i d t h  ( f t )  
Avg .  ve1. ( f t / s )  
H y d r .  D e p t h  ( f t )  
Conv .  ( c f s )  
W e t t e d  P e r .  ( f t )  
S h e a r  (lb/sq f t )  
s t r e a m  Power  ( I b / f t  s) 
Cum Volume ( a o r e - f t )  
Cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. I f t )  

e E.G.  s l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
c o n v .  T o t a l  ( c f s )  
L e n g t h  Wtd .  ( f t )  
Min c h  ~l ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C  6 E  LOSS ( f t )  

1 3 4 1 . 2 8  E l e m e n t  
0 . 1 0  Wt.  n - V a l .  

1 3 4 1 . 3 8  R e a c h  L e n .  ( f t )  
1 3 3 7 . 5 4  F l o w  Area ( s q  f t )  

0 . 0 0 0 3 0 0  A r e a  (sq f t )  
1 6 1 0 . 0 0  F l o w  (cfs) 

1 2 9 . 1 3  Top  W i d t h  ( f t )  
2 . 4 9  Avg.  V e l .  ( f t / s )  
5 . 8 9  Hydr .  D e p t h  ( f t )  

9 2 9 2 3 . 8  Conv.  (cfs) 
5 2 8 . 0 0  W e t t e d  P e r .  ( f t )  

1 3 3 5 . 3 9  S h e a r  (lb/sq f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 . 1 2  Cum Volume (acre-ft) 
0 . 0 1  cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f f )  
Q T o t a l  ( c f s l  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd .  ( f t )  
Mm Ch E l  ( f t )  
A l p h a  
F r c t n  L o s e  ( f t )  
C  6 E LOSS ( f t )  

CROSS SECTION RIVER: EMF 
REACH: R e a c h  6 RS: 2 5 . 3  

INPUT 
Description: 

E l e m e n t  
W t .  n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  Azea (sq f t )  
Area (sq f t )  
F low ( c f s )  
Top  W i d t h  ( f t )  
Avg.  V e l .  ( f t / s )  
H y d r .  D e p t h  (ft) 
Conv.  ( c f s )  
Wetted P e r .  ( f t )  
s h e a r  ( l b / s q  ft) 
s t r e a m  Power ( l b / f t  s) 
Cum Volume (acre-ft) 
Cum SA ( a c r e s )  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 3 0  

5 2 8 . 0 0  5 2 8 . 0 0  5 2 8 . 0 0  
8 6 4 . 9 8  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 3 0  

5 2 8 . 0 0  5 2 8 . 0 0  5 2 8 . 0 0  
6 4 7 . 0 6  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 3 0  

5 2 8 . 0 0  5 2 8 . 0 0  5 2 8 . 0 0  

EAST MARICOPA E'LWDWAY PAGE 5 5  HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1 -12-99  
REACH 6  



Station Elevation Data num- 18 
Sta Elev Sta Elev Sta Elev sta  lev Sta Elev 

4875.08 1344 4893.44 1343.5 4904.72 1342.25 4929.01 1344.15 4933.13 1342.17 
4942.23 1338.5 4953.8 1334.74 4961.5 1334.42 4994.39 1334.14 5011.1 1334.18 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4875.08 .04 4929.01 .03 5073.28 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4929.01 5073.28 528 528 528 .1 .3 

Left Levee Station= 4929.01 Elevation= 1344.15 
Right Levee Station= 5073.28 Elevation= 1343.54 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. EleV (ft) 
C=it W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (St) 
Canv. (cfs) 
Wetted Per. (ft) 
shear (lb/eq ft) 
stream Power (lb/ft 8 )  

cum volume (acre-ft) 
Cum SA (acres) 

Profile #Future 

Left 08 Channel Right OB 
0.030 

528.00 528.00 528.00 
982.67 

Element Left OB 
Wt. n-Val. 
Reach Len: (ft) 528.00 
Flow Area (sq ft) 
Area (eq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
My&. Depth (ft) 
Conv. (cfs) I 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right 08 
0.030 

528.00 528.00 
761.24 
761.24 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1342.71 Element Left 08 Channel Rlght OB 
Vel Head (ft) 0.11 Wt. n-Val. 0.030 
E.G. Elev (ft) 1342.82 Reach Len. (ft) 528.00 528.00 528.00 
C r ~ t  W.S. (ft) 1337.14 Flow Area (sq ft) 968.42 
E.G. Slope (ft/ft) 0.000213 Area (sq it) 968.42 
Q Total (cis) 2520.00 Flow (cfs) 2520.00 
Top Width (ft) 138.95 Top Wldth (ft) 138.95 
vel Total (ft/s) 2.60 Avg. Vel. (ft/s) 2.60 
Max Chl Dpth (ft) 8.57 Hydr. Depth (ft) 6.97 
conv. Total (cfs) 172787.0 Conv. (cfs) 172787.0 
Length Wtd. (ft) 528.00 Wetted Per. (ft) 141.64 
Mln Ch El (ft) 1334.14 Shear (lb/sq ft) 0.09 
Alpha 1.00 Stream Power (lb/ft a) 0.24 
Frctn Loss (ft) 0. 10 Cum Volume (acre-it) 0.12 70.59 
C 6 E Loss (ft) 0.00 Cum SA (acres) 0.21 9.40 

EAST MARICOPA FLOODWAY PAGE 56 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 6 



CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 25.2 

INPUT 
Descrintion: ~~~ -- A~ 

Station Elevation Data n u =  18 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4879.92 1344.7 4882.53 1344.73 4907 1342.23 4914.02 1342.85 4928.38 1343.12 
4954.96 1334.1 4970.83 1333.64 4988.83 1333.48 5034.51 1333.22 5040.46 1333.31 

Manning's n Values 3 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan. 
4928.38 5071.33 528 528 528 .I .3 

Left Levee Station= 4928.38 Elevation- 1343.12 
Right Levee Station= 5071.33 Elevation= 1343.1 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope Ift/ft) 
P Total (cfs) 
Top Width (ft) 
Vel Total lftlsl 
Max Chl ~ p t h  (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C b E LOSS (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.030 
Reach Len. (ft) 528.00 528.00 528.00 
Flow Area (sq ft) 1046.86 
Area (sq ft) 1046.86 
Flow (cfs) 2300 .OO 
Top Width (ft) 141.60 
Avg. VeL. (ft/.3) 2.20 
Hydr. Depth (ft) 7.39 
Conv. (cfs) 194160.3 
Wetted Per. (ft) 146.47 
shear (lb/sq ft) 0.06 
Stream Power (lb/ft s) 0.14 
Cum Volume (acre-ft) 0.44 60.95 0.11 
Cum SA (acres) 0.68 7.83 0.35 

CROSS SECTION OUTPUT Profile Xhrture 

W.S. Elev (ft) 
Vel Head (it) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope lft/ft) 
Q Total (cfs) 
Top Width (f t) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lass (ft) 

1341.11 Element I 
0.06 Wt. n-Val. 

1341.16 Reach Len. (ft) 
1335.64 Flow Area (sq ft) 

0.000138 Area (sq ft) 
1610.00 Flow (efs) 
131.12 Top Width (ft) 
1.95 Avg. Vel. (ft/s) 
7.89 Hydr. Depth (ft) 

137241.0 Conv. (cfs) 
528.00 Wetted Per. (ft) 
1333.22 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft sl 
0.07 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

.eft OB Channel Right OB 
0.030 

528.00 528.00 528.00 
823.67 
823.67 
1610.00 
131.12 
1.95 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1342.62 Element Left OB Channel Rlght 08 
Vsl Head (ft) 0.09 Wt. n-Val. 0.030 
E.G. Elev (ft) 1342.71 Reach Len. (ft) 528.00 528.00 528.00 
Crrt W.S. (ft) 1336.37 Flow Area (sq ft) 1029.66 
E.G. Slope (ft/ft) 0.000177 Area (sq ft) 1029.66 
P Total (cfn) 2520.00 Flow (cfs) 2520 .OO 
Top WWlth (ft) 140.80 Top Wldth (ft) 140.80 
Val Total (ft/s) 2.45 Avg. Vel. (ft/s) 2.45 



Max Chl Dpth (ft) 9.40 Hydr. Depth (ft) 7.31 
Conv. Total (cfs) 189601.4 Conv. (cfa) 189601.4 
Length Wtd. (ft) 528.00 Wetted Per. (ft) 143.64 
Min Ch El (ft) 1333.22 Shear -(lb/sq ft) 0.08 
Alpha 1.00 Stream Power (lb/ft a) 0.19 
Frctn Loss (ft) 0.09 Cum Volume (acre-ft) 0.12 58.48 
C & E Loss (ft) 0.00 Cum SA (acres) 0.21 7.70 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 25.1 

INPUT 
Description: 
Station Elevation Data num- 20 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4842.27 1344.3 4862.24 1343.86 4868.35 1343.89 4882.95 1343.21 4905.18 1341.28 
4913.8 1342.9 4927.75 1343.09 4933.6 1341.62 4955.99 1333.87 5005.2 1333.12 
5011.5 1332.9 5019.97 1332.84 5028.44 1333.02 5042.08 1333.18 5057.66 1339 
5071.5 1343.2 5082.05 1342.91 5091.28 1341.15 5104.54 1344.87 5122.61 1345.76 

Manning's n Values n u -  3 
Sta n Val Sta n Val Sta n Val 

4842.27 ,041 4927.75 .03 5071.5 ,041 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4927.75 5071.5 375 377.6 380 .1 .3 

Left Levee Station= 4927.75 Elevation- 1343.09 
Right Levee Station= 5071.5 Elevation- 1343.2 

CROSS SECTION OUTPUT Profile #Design 

W. S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit w.S: (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (0f.9) 
Top Width (ft) 
Avg. ve1. (ft/s) 
Hydr. Depth (ft) 
Conv. Ices) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft a) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Euture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1341.03 Element 
0.06 Wt. n-Val. 

1341.09 Reach Len. (ft) 
1335.45 Blow Area (aq ft) 
0.000134 Area (sq ft) 
1610.00 Flow (cfa) 
129.07 Topwidth (ft) 
1.95 Avg. Vel. (ft/sl 
8.19 Hydr. Depth (ft) 

139049.2 Conv. (cfa) 
377.60 Wetted Per. (ft) 
1332.84 shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.05 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1342.53 Element 

Left 

375 

OB Channel Right OB 
0.030 

.00 377.60 380.00 

Left OB Channel Right OB 
0.030 

375.00 377.60 380.00 

Left OB Channel Right OB 
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Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) - 
E.G. Slooe (ftlft) 
Q Total (cfs) 
Top Wzdth (ft) 
Vel Total (ft/~) 
Max Chl DPth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

0.09 Wt. n-Val. 
1342.62 Reach Len. (ft) 
1336.18  low Area (sq ft) 

0.000177 Area (sq ft) 
2520.00 Flow (cfs) 
139.29 Top Width (ft) 
2.46 Avg. Vel. (ft/s) 
9.69 Hy&. Depth (ft) 

189540.9 Conv. (cfs) 
,377.60 Wetted Per. (ft) 
1332.84 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.06 Cum Volume (acre-ft) 
0.00 CumSA (acres) 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 25.028 

INPUT 
Description: 
Station Elevation Data n u =  21 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4896.96 .04 4928.16 .03 5071.03 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4928.16 5071.03 215 220.26 226 .I .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4896.96 4928.16 1344 5071.03 5123 1344 
Left Levee Station= 4928.16 Elevation= 1342.1 
Right Levee Station= 5071.03 Elevation= 1342.5 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1342.63 Element 
0.07 Wt. n-Val. 

1342.69 Reach Len. (ft) 
1335.51 Flow Area (sq ft) 

0.000114 Area (sq ftl 
2300.00 . Flow (ofsl 
200.27 Top Width (ft) 
2.06 Avg. Vel. (ft/s) 
10.08 Hy&. Depth (ft) 

215359.3 Conv. (cfs) 
220.26 Wetted Per. (ft) 
1332.55 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.02 Cum Volume (acre-ft) 
0.00 CumSA (acres) 

Left OB Channel Right OB 
0.030 

Warning - The cross-section end points had to be extended vertically for the computed water surface 
CROSS SECTION OUTPUT Profile XRlture 

W.S. Elev (ft) 1340.99 Element Left OB Channel Right OB 
Vel Head (ft) 0.05 Wt. n-Val. 0.030 
E.G. Elev (ft) 1341.05 Reach Len. (ft) 215.00 220.26 226.00 
Crit W.S. (ft) 1334.93 Flow Area (sq ft) 890.46 
E.G. Slope (ft/ft) 0.000109 Area (sq ft) 890.46 
Q Total (cfs) 1610.00 Flow (cfsl 1610.00 
Top Width (ft) 133.82 Top Width (ft) 133.82 
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Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1.81 Avg. Vel. (ft/s) 
8.44 Hydr. Depth (ft) 

154176.6 Conv. (cis) 
220.26 Wetted-Per. (ft) 
1332.55 Shear (lb/sq ft) 

1.00 stream Power ( W i t  s) 
0.02 Cum volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1342.47 Element Left OB Channel Right OB 
0.08 Wt. n-Val. 0.030 

1342.56 Reach Len. (ft) . 215.00 220.26 226.00 
1335.68 Flow Area (aq ft) 1095.77 

0.000146 Area (sq ft) 17.00 1095.77 
2520.00 Flow (cfs) 2520.00 
173.97 Top Width (ft) 31.20 142.77 
2.30 Avg. Vel. (ft/s) 2.30 
9.92 Hydr. Depth (ft) 7.67 

208460.2 Conv. (cfs) 208460.2 
220.26 Wetted Per. (ft) 145.57 

1332.55 Shear (lb/sq ft) 0.07 
1.00 stream Power (lb/ft 8 )  0.16 
0.03 Om Volume (acee-ft) 0.04 36.83 
0.00 Cum SA (acres) 0.08 4.78 

Warning - The crosa-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 24.987 

INPUT 
Descriotion: - - -  --- .~ 
Station Elevation Data num= 23 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4879.14 1341.57 4883.75 1341.52 4892.5 1341.72 4900.89 1341.2 4910.99 1340.78 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4879.14 .04 4939.02 .03 5081.37 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4939.02 5081.37 165 158.45 155 .1 .3 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 

4879.14 4929.65 1343 5081.37 5146.75 1343 
Left Levee Station= 4939.02 Elevation= 1342.5 
Right Levee Station= 5081.37 Elevation= 1342.75 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (7%) 
Vel Head (ft) 
E.6. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 

Element Left OB Channel Right 08 
Wt. n-Val. 0.040 0.030 
Reach Lon. (ft) 165.00 158.45 155.00 
Flow Area (eq ft) 0.27 1128.80 
Area (sq ft) 52.84 1128.80 
Flow (cfa) 0.01 2299.99 
Top Width (ft) 54.47 141.82 
Avg. Vel. (ft/s) 0.05 2.04 
Hydr. Depth (ft) 0.05 7.96 
Conv. (cfs) 1.4 219759.4 
Wetted Per. (ft) 5.15 144.85 
Shear (lb/aq ft) 0.00 0.05 
Stream Power (lb/ft s) 0.00 0.11 
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Frctn Loss lft) 
C b E LOSS (ft) 

0.03 Cum volume (acre-ft) 0.16 33.21 0.06 
0 .O1 Cum SA (acres) 0.33 4.18 0.17 

Warning - Divided flow computed for this cross-seotion. 
Warning - The oross-section end points had to be extended vertically for the computed water surface. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev lft) 
Vel Head (ft) 
E.G. E l e ~  lft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total lcfe) 
Top Width lft) 
vel Total lft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C b E Loss (ft) 

Element 1 

Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area lsq ft) 
Flow ICfS) 
Top Width lft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. lcfsl 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power lLb/ft 8 )  

Cum volume (acre-ft) 
Cum SA (acres) 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lens 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev lft) 
Vel Head (ft) 
E.G. Elev lft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss Ift) 
C & E Loss (ft) 

1342.44 Element 
0.08 Wt. n-Val. 

1342.52 Reach Len. (ft) 
1335.33 Flow Area (sq ft) 
0.000140 Area (sq ft) 
2520.00 Flow (ofs) 
141.06 Top Wldth (ft) 
2.28 ~ v g .  Vel. lft/a) 
10.42 Hydr. Depth lft) 

213230.4 Conv. (cfe) 
158.45 wetted Per. (ft) 
1332.02 Shear llb/sq ft) 

1.00 stream Power llb/ft s) 
0.04 Cum Volume lacre-ft) 
0.02 Cum SA (acres) 

Left OB Channel Right OB 
0.030 

165.00 158.45 155.00 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION , RIVER: EMF 
REACH: Reach 6 RS: 24.957 

INPUT 
Descript~on: Ineffective Flow Area From Broadway Road Bridge 
Station Elevation Data num= 15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4893.84 1342.08 4899.18 1342.13 4910.67 1342.42 4942.79 1342.9 4960.64 1341.67 
4972.59 1335.19 4979.43 1332.02 5023.08 1332.11 5031.18 1338.2 5036.86 1342.14 
5046.45 1342.58 5049.33 1342.35 5057.29 1342.15 5064.88 1343.4 5077.77 1345.03 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4893.84 .04 4942.79 .03 5046.45 .04 

Bank Sta: Left R ~ g h t  Lengths: Left Channel Rlght Coeff Contr. Expan 
4942.79 5046.45 89 56.56 25 .3 . 5  

Left Levee Station= 4942.79 Elevatlan= 1342.9 
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night Levee Station- 5046.45 Elevation- 1342.9 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cis) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (it) 
Mm Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

1342.42 Element I 
0.20 Wt. n-Val. 

1342.62 Reach Len. (ft) 
1336.23 Flow Area (sq ft) 
0.000444 Area (eq ft) 
2300.00 Flow (cfs) 

93.26 Top Width (ft) 
3.61 Avg. Vel. (ft/s) 
10.40 Hydr. Depth (ft) 

109126.0 Conv. (cfs) 
56.56 Wetted Per. (ft) 

1332.02 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.04 Cum Volume (acre-ft) 
0.09 Cum SA (acres) 

Warping - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lees 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTP,UT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (=fa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Profile #suture 

1340.83 Element 
0.15 Wt. n-Val. 

1340.98 Reach Len. (ft) 
1335.37 Flow Area (sq ft) 

0.000326 Area (sq ft) 
1610.00 Flow (cfs) 
72.79 Top Width (ft) 
3 1 4  Avg. vel. (ft/e) 
8.81 Hydr. Depth (ft) 

89193.1 Conv. (ofs) 
56.56 Wetted Per. (ft) 

1332.02 Sheer (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.03 Cum Volume (acre-ft) 
0.07 Cum SA (aorss) 

Left OB Channel Right OB 
0.030 

89.00 56.56 25.00 

Warning - The oonveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft)' 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (It) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (eq ft) 
Flow (cis) 
Top Width (ft) 
Avg. ve1. (ftls) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Strsam Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right OB 
0.030 

89.00 56.56 25.00 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) iri less 
than 0.7 or greeter than 1.4. This may indicate the need for additional oross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 24.946 
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INPUT 
D e s c r i p t i o n :  Broadway Road 3 Span B r i d g e  Upst ream F a c e  
S t a t i o n  E l e v a t i o n  D a t a  num= 1 0  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4933.06 1344 .72  4958 .59  1 3 4 4 . 5 2  4967.97 1341.7  4974.86 1341 .47  4986.72 1 3 3 1 . 7  
5014 .06  1 3 3 1 . 7 8  5025.37 1342 .22  5 0 3 6 . 6 6  1342 .96  5040.38 1344 .72  5050 1344.67 

Manning's n V a l u e s  nun= 3 
S t a  n Va l  S t a  n V a l  S t a  n V a l  

4933.06 .04 4958.59 . 0 3  5040 .38  .04 

Bank S t a :  L e f t  R i g h t  Leng ths :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  Expan. 
4958 .59  5040 .38  1 0 3 . 9  1 0 3 . 9  1 0 3 . 9  . 3  . 5  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t l  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f a )  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dpth  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

E l emen t  
W t .  n-Val.  
Reach Len. ( f t )  
  low Area  ( s q  f t )  
Area ( s q  f t )  
Flow (cfs) 
Top Width ( f t )  
Avg. V e l .  ( f t / s )  
Hydr. Depth  ( f t )  
Conv. I c f s )  
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b / n q  f t )  
S t r e a m  Power ( l b / f t  s) 
cum volume ( a c r e - f t )  
Cum SA ( a c r e s )  

L e f t  OB Channel  R i g h t  OB 
0 .030  

0 . 0 0  0 . 0 0  0 . 0 0  
403 .81  
4 0 3 . 8 1  

2300.00 
5 8 . 1 2  

5 . 7 0  
6 .95  

Warning - The conveyanoe  r a t i o  ( u p s t r e a m  conveyance  d i v i d e d  b y  downotream conveyance )  is  less 
t h a n  0 . 7  o r  greater than 1 . 4 .  T h i s  may i n d i c a t e  t h e  n e e d  f o r  a d d i t i o n a l  c r o s s  s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width  ( f t )  
vel T o t a l  ( f t / e )  
Max Chl  Dp th  ( f t )  
c o n v .  T o t a l  (cfe) 
L e n g t h  w t d .  ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

1340.52 E lemen t  
0 .37 W t .  n-Val.  

1340 .89  Reach Len. ( f t )  
1336 .19   low Area  ( s q  f t )  

0 .000884 A r e a  ( s q  f t )  
1610.00 Flow ( c f s )  

47 .51  Top Width  ( f t )  
4.90 Avg. V e l .  ( f t / s )  
8 .82  ~ y d r .  Depth  ( f t )  

54160 .9  Conv. ( c f s )  
0 . 0 0  W e t t e d  P e r .  ( f t )  

1331 .70  S h e a r  ( l b / s q  f t )  
1 . 0 0  S t r e a m  Power ( l b / f t  s) 

Cum Volume ( a c r e - f t )  
Cum SA (acres) 

L e f t  OB Channel  R i g h t  OB 
0 .030  

0 . 0 0  0 .00  0 . 0 0  

Warning - The conveyance  r a t i o  ( u p s t r e a m  conveyance  d i v i d e d  b y  downst ream conveyance )  i e  less 
t h a n  0 .7  o r  greater than 1 . 4 .  T h i s  may i n d i c a t e  the n e e d  f o r  a d d i t i o n a l  c r o s s  s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. I f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f e )  
Top Wid th  (ft) 
V e l  T o t a l  ( f t / s )  
Max C h l  Dpth  ( i t )  
Conv. T o t a l  ( ~ £ 8 )  
L e n g t h  Wtd. ( f t )  

1341.62 E lemen t  L e f t  OB Channe l  R i g h t  OB 
0 . 6 7  W t .  n-Val.  0 .030  

1342 .30  Reach Len. ( f t )  0 . 0 0  0 .00  0 .00  
1337.60 Flow Area  ( s q  f t )  382.80 

0 .001553 A r e a  ( s q  f t )  382.80 
2520.00 Flow ( c f s )  2520 . O O  

5 4 . 4 6  Top Width  ( f t )  54 .46  
6 . 5 8  Avg. V e l .  ( f t / s )  6 .58  
9 .92 Hydr. Depth  ( f t )  7 . 0 3  

63939.2 Conv. ( c f s )  63939.2  
0 .00  W e t t e d  P e r .  ( f t )  6 1 . 8 1  



Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1331.70 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 

Cum Volume (acre-ft) 
Cum SA- (acres) 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

BRIDGE RIVER: EMF 
REACH: Reach 6 RS: 24.936 

INPUT 
Description: Broadway Road 3-Span Bridge 
~istanoe from Upstream XS = 0 
Deck/Roadway Width = 103.9 
Weir Coefficient - - 2.6 
Bridge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

num= 13 
Sta Hi Cord Lo Cord Sta Hi Cord LO Cord Sta Hi Cord Lo Cord 

4919.95 1344.7 1343.97 4933.06 1344.72 1344.72 4967.31 1344.95 1343.07 
4982.08 1345.15 1343.18 4992.41 1345.29 1343.2 5000 1345.35 1343.25 
5007.36 1345.4 1343.3 5018.04 1345.34 1343.19 5032.68 1345.2 1343.28 
5032.69 1345.2 1342.22 5036.66 1345.15 1342.69 5040.38 1345.1 1344.72 
5106.29 1345.05 1344 

Upstream Bridge Cross Section Data 
Station Elevation Data num- 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4933.06 1344.72 4958.59 1344.52 4967.97 1341.7 4974.86 1341.47 4986.72 1331.7 
5014.06 1331.78 5025.37 1342.22 5036.66 1342.96 5040.38 1344.72 5050 1344.67 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4933.06 .04 4958.59 .03 5040.38 .04 

Bank sta: Left Right Coeff Contr. Expan. 
4958.59 5040.38 .3 .5 

Downstream Deck/Roadway Coordinates 
num- 14 
Sta Hi Cord Lo Cord Sta Hi Cord lo Cord Sta Hi Cord Lo Cord 

Downstream Bridge Cross Section Data 
Station Elevation Data num- 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4920.67 1343.3 4958.9 1344.26 4969.93 1341.55 4977.3 1341.14 4987.63 1331.58 
5015.04 1331.6 5028.04 1341.57. 5035.6 1341.9 5046.16 1345.03 5050 1344.95 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4920.67 .04 4958.9 .03 5046.16 .04 

Bank sta: Left Right Coeff Contr. Expan. 
4958.9 5046.16 .3 .5 

Upstream Embankment side slope = 0 horiz. to 1.0 vertical 
Downstxeam Embankment side slope = 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design = 
spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Piers = 2 
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e Pier Data 
Pier Station Upstream= 4987.18 Downstream= 4989.99 - 
Upstream n u =  5 

Width Elev Width Elev Width Elev Width Elev Width Elev 
2 1330.73 2 1340.59 2.67 1340.59 2.67 1342.89 10.33 1343.2 

Downstream n u =  5 
Width Elev Width Elev Width Elev Width Elev Width Elev 

2 1330.58 2 1340.3 2.68 1340.3 2.68 1342.66 10.64 1343 

Pier Data 
Pier Station Upstream= 5015.92 Downstream= 5015.53 
Upstream num= 5 

Width Elev Width Elev Width Elev Width Elev Width Elev 
2 1330.78 2 1340.62 2.74 1340.62 2.74 1342.95 10.68 1343.3 

Downstream num= 5 
Width Elev Width Elev Width Elev Width Elev Width Elev 

2 1330.59 2 1340.43 2.67 1340.43 2.67 1342.78 10.49 1343.08 

Number of Bridge Coefficient Sets = 1 

Low Flow Methods and Data 
Energy 
Momentum Cd = 1.2 
Yarnell m l =  .9 

Selected Low Flow Methods = H~ghest Energy Answer 

High Flow Method 
Energy Only 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component to Momentum 
Class B flow critical depth computations use critical depth 

inside the bridge at the downstream end 
Criteria to check for pressure flow = Upstream water surface 

BRIDGE OUTPUT Profile #Design 
Opening : Bridge #1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfs) 
Q Bridge (cfs) 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR open Area (sq ft) 
BR open Vel (ft/s) 
Coef of Q 
Br Sel Mthd 

Element 
E.G. Elev (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
Max Chl Dpth (ft) 
Vel Total (ft/s) 
Flow Area (9q ft) 
Froude # Chl 
specif Force lcu ft) 
Hydr Depth (ft) 
W.P. Total (ft) 
Conv. Total (cfs) 
Top Width (ft) 
Frctn Loss (ft) 
C b E Loss (ft) 
Shear Total (lb/nq ft) 
Power Total (lb/ft s) 

Inside BR US 
1342.42 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

BRIDGE OUTPUT Profile #Future 
opening : Bridge #I 

E.G. US. (ft) 
W.S. US. (ft) 
0 Total lcfs) - -~~ . . 
Q Bridge (cfs) 
Q Weir (cfs) 
Weir sta Lft (ft) 

1340.89 Element Inside BR US Inside BR DS 
1340.52 E.G. Elev (ft) 1340.84 1340.47 
1610.00 W.S. Elev (ft) 1340.36 1339.96 
1610.00 Crit W.S. (ft) 1336.48 1336.39 

Max Chl Dpth (ft) 8.66 8.38 
vel Total (ft/s) 5.55 5.74 
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Weir sta Rgt (ft) 
weir Submerg 
Weir Max Depth (ft) 
Min Top R d  (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR Open Area (sq ft) 
BR Open Vel (ft/s) 
Coef of Q 
Br Sel Mthd 

Flow Area (89 ft) 290.17 280.35 
Froude P Chl 0.38 0.40 
specif Force (cu ft) 1417.47 1347.26 

1344.72 Hydr Depth (ft) 6.72 6.46 
1343.30 W.P. Total (it) 79.33 81.44 

0.49 Conv. Total (cfs) 34119.6 31658.6 
0.53 Top Width (ft) 43.15 43.37 

434.52 Frftn Loss (ft) 
5.74 C r E L o s s  (ft) 

Shear Total (Ib/sq ft) 0.51 0.56 
Momentum Power Total (Ib/ft s) 2.82 3.19 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sect'ions. 

' BRIDGE OUTPUT Profile #Existing 
Opening : Bridge #1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (ofs) 
Q Bridge (ofs) 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Svbmerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Pre (ft) 
Dslta EG (ft) 
Delta WS lft) 
BR Open Area (sq ft) 
BR Open Vel (ft/s) 
Coef of Q 
Br Sel Mthd 

Element 
E.G. Elev (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
Max Chl Dpth (ft) 
Vel Total (ft/s) 
Flow Area (sq ft) 
Froude X Chl 
specif Forfe (cu ft) 
Hydr Depth (ft) 
W.P. Total (ft) 
Conv. Total (cfs) 
Top Width (ft) 
Frctn Loss (ft) 
C b E Loaa (ft) 
shear Total (lb/sq ft) 
Power Total (lb/ft s) 

Inside BR DS 
1341.61 
1340.55 
1337.90 

8.97 
8.23 

306.20 
0.67 

1877.88 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional Cross sectione. 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 24.926 

INPUT 
Description: Broadway Road 3 Span Bridge Downstream Face 
Station Elevation Data num= 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4920.67 1343.3 4958.9 1344.26 4969.93 1341.55 4917.3 1341.14 4987.63 1331.58 
5015.04 1331.6 5028.04 1341.57 5035.6 1341.9 5046.16 1345.03 5050 1344.95 

Manning's n Values num= 3 
Sta n Val Sta n Val sta n val 

4920.67 .04 4958.9 .03 5046.16 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4958.9 5046.16 111 139.23 175 .3 .5 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Mar Chl D p M  (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
Flow (0f8) 
Top Width (St) 
Avg. Vel. (ft/8) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 

Left 08 Channel I 
0.030 

111.00 139.23 
379.16 
379.16 
2300.00 
53.41 
6.07 
7.10 

63870.4 
60.45 
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- Min Ch El (ft) 1331.58 Shear (Lb/sq ft) 0.51 I m 2: Loss (ft) - 
C 6 E Loss (ft) 

1.00 Stream Power (lb/ft s) 3.08 
0.05 Cum volume (acre-ft) 0.06 28.51 0.06 
0.24 Cum SA. (acres) 0.23 3.54 0.17 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profils #Future 

W.S. Elev (ft) 1339.99 Element Left OB Channel Riuht 0B 
Vel Head fft) 0.41 Wt. n-Val. 0.030 
E ~ G .  Elev'(ft1 1340.40 Reach Len. (ft) 111.00 139.23 175.00 
Crlt W.S. (ft) Flow Area (sq ft) 314.26 
E.G. Slope (ft/ft) 0.001011 Area (sq ft) 314.26 
Q Total (cfs) 1610.00 Flow (cfs) 1610 .OO 
Top Width (ft) 
Vel Total (ft/sl 

47.43 Top Width (ft) 
5.12 Avu. Vel. (ft/s) 

Max Chl Dpth (it) 8.41 ~ydr. Depth (ft) 
Conv. Total (cfs) 50629.4 Conv. (ofs) 
Length Wtd. (ft) 139.23 Wetted Per. (ft) 
Min Ch El (ft) 1331.58 Shear (lb/sq ft) 
Alpha 
Frctn Loss (ft) 
c 6 E Losa (ft) 

1.00 Stream Power (lb/ft s) 
0.04 Cum Volume (aere-ft) 
0.17 Cum SA (acres) 

Warning - The conveyanoe ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

I 

CROSS SECTION OUTPUT Profile XExistina 

W.S. Elev (ft) * Vel Head (ft) 
E.G. EleV (ft) 

1340.73 Element Left OB Channel Right OB 
0.80 Wt. n-Val. 0.030 

1341.53 Reach Len. (ft) 111.00 139.23 175.00 
r Crit W.S. (ft) Flow Area (sq ft) 350.11 

E.G. slope (ft/ft) 0.001829 Area (sq ft) 350.11 
0 Total (cis) 2520.00 Flow (=fa) 2520.00 
Gap Width (ft) 49.20 Top Width (ft) 
Vel Total (ft/s) 7.20 Avg. Vel. (ft/s) 
Max Chl Dpth (it) 9.15 Nydr. Depth (ft) 
Conv. Total (cfs) 58932.1 Conv. (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Aloha 

139.23 Wetted Per. (ft) 
1331.58 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
Frctn Loss (ft) 0.07 Cum Volume (acre-f t) 
C 6 E Lass (ft) 0.34 Cum SA (acres) 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 6 RS: 24.9 

INPUT - ~ -  

Description: NO Ineffective Flow Area From Broadway Road Bridge 
Station Elevation Data n u =  28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4792.24 1343.6 4800.46 1343.27 4812.9 1343.13 4834.85 1342.64 4853.66 1342.98 

Manning's n Valuas num= 3 
Sta n Val Sta n Val Sta n Val 



B a n k  S t a :  L e f t  Right L e n g t h a :  L e f t  C h a n n e l  Right C o e f f  C o n t r .  
4947.39 5071.24 202 198.35 195 .1 

L e f t  L e v e e  S t a t i o n =  4947.39 E l e v a t i o n -  1341.22 
R i g h t  L e v e e  S t a t i o n =  5071.24 E l e v a t i o n -  1341.8 

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E.G.  E l e v  ( f t )  
C r i t  W.S .  ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / a )  
Max C h l  D p t h  ( f t )  
C o n v .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( f t )  

Frctn L o s s  ( f t )  
C 6 E L o s s  ( f t )  

E l e m e n t  
Wt.  n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  A r e a  ( s q  f t )  
Area ( s q  f t )  
F l o w  ( c f s )  
T o p  W i d t h  ( f t )  
A v g .  V e l .  ( f t / a )  
H y d r .  D e p t h  ( f t )  
C o n v .  ( c f s )  
W e t t e d  P e r .  ( f t )  
shear ( l b / s q  f t )  
s t r e a m  P o w e r  ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  WNture 

L e f t  08 
0.040 

202.00 
9.89 

' 9.89 
2.65 
24.22 
0.27 
0.41 
202.1 
24.25 
0.00 
0.00 
0.05 
0.20 

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E.G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G.  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
C o n v .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
M i n  Ch  El ( i t )  
A l p h a  
Frctn L o s s  ( f t )  
C 6 E LOSS ( f t )  

E l e m e n t  L e f t  OB 
Wt.  n - V a l .  
R e a c h  L e n .  ( f t )  202.00 
s l o w  A r e a  ( a q  f t )  
Area ( s q  f t )  
F l o w  ( c f s )  
T o p  W i d t h  ( f t )  
A v g .  V e l .  ( f t / s )  
H y d r .  D e p t h  ( f t )  
C o n v .  ( c f a )  
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
S t r e a m  P o w e r  ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  H e e d  ( f t )  
E.G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G.  S l o p e  ( f t / f t )  
Q T o t a l  ( C f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
C a n v .  T o t a l  ( c f s )  
L e n g t h  Wtd .  ( f t )  
M i n  Ch  E l  ( f t )  
A l p h a  
Frctn L o s s  ( f t )  
C 6 E LOSS ( f t )  

1340.99 E l e m e n t   eft OB 
0.13 Wt.  n - V a l .  

1341.12 R e a o h  L e n .  ( f t )  202.00 
1334.68 s l o w  A r e a  ( s q  f t )  

0.000249 A r e a  ( s q  f t )  
2520.00 F l o w  ( c i a )  
119.00 T o p  W i d t h  ( f t )  
2.89 A v g .  V a l .  ( f t / s )  

10.00 H y d r .  D e p t h  ( f t )  
159807.2 Conv .  ( c f s )  
198.35 W e t t e d  P e r .  ( f t )  
1330.99 S h e a r  ( l b / s q  , f t )  

1.00 s t r e a m  P o w e r  ( l b / f t  8 )  

0.04 Cum V o l u m e  ( a c r e - f  t )  
0.02 Cum SA ( a c r e s )  

CROSS SECTION RIVER: EMP 
REACH: R e a c h  6 RS: 24.862 

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num- I8 

S t a  E l e v  S t a  E l e v  S t a   lev S t a  E l e v  sta 
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C h a n n e l  Right OB 
0.030 

198.35 195.00 
933.84 
933.84 

C h a n n e l  Right OB 
0.030 

198.35 195.00 
774.25 
774.25 
1610.00 

C h a n n e l  R i g h t  08 
0.030 

E l e v  
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Manning's n Values n-= 3 
Sta n Val Sta n Val Sta n Val 

4733.8 .04 4921.84 .03 5074 .04 

 eft Levee Station= 4921.84 Elevation= 1341.22 
Right Levee Station= 5074 Elevation= 1341.14 

CROSS SECTION OUTPUT Profile #Desion 

Critw.S. (ft) 1334.11 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.000093 Area (sq ft) 
0 Total lcfsl 2300.00 Flow lefsl 

Length Wtd. (ft) 
Min Ch El Lft) 

737.91 Wetted Per. (ft) 
1331.09 Shear llb/so ftl 

CROSS SECTION OUTPUT Profile #Future 1 

Crit W.S. 1st) 1333.57 Flow Area (sq ft) 
E.G. slope Ift/ft) 0.000079 Area (sq ft) 
0 Total lcfsl 1610.00 Flow lcfsl 

Conv. Total (cfs) 181099.2 Conv. (cfs) 
Length wtd. (ft) 737.91 Wetted Per. (ft) 146.95 
Min Ch El (ft) 1331.09 Shear (lb/sq ft) 0.03 
Alnha 1.00 stream Power llb/ftsl 0.05 I 

CROSS SECTION OUTPUT Profile #Existing I 

E.G. slope (ft/ft) 0.000137 2 e a  (sq ft) 1140.04 
Q Total (cfs) 2520.00 Flow (cfs) 2520.00 
Too Width lftl 149.99 Ton Width lftl 149.99 

I 

Mm Ch El (ft) 
Aloha 

1331.09 Shear (lb/sq ft) 
1.00 Stream Power llb/ft s) 
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CROSS SECTION RIVER: EMF 
REACH: R e a c h  6 RS: 2 4 . 7 2 3  

INPUT 
D e s c r i p t i o n :  U p s t r e a m  E n d  of R e a c h  5, D o w n s t r e a m  of B r o a d w a y  
C h a n n e l  
Q(D) 

3 , 1 0 0  o f s ,  P ( F )  = 2 , 4 4 0  o f a  & Q(E)  - 3 , 1 2 0  cfs 
S t a t i o n  E l e v a t i o n  D a t a  n u m ~  2 1  

S ta  E l e v  S t a  E l e v  Sta E l e v  S t a  E l e v  S ta   lev 

M a n n i n g ' s  n V a l u e s  num- 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

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

Bank  S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  Expan  
4 9 1 6 . 9 9  5 1 0 1 . 6 7  0 0 0 .1 .3 

L e f t  L e v e e  S t a t i o n =  4 9 1 6 . 9 9  E l e v a t i o n =  1 3 4 4 . 2  
R i g h t  L e v e e  S t a t i o n =  5 1 0 1 . 6 7  Elevation;. 1 3 4 3 . 3 3  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  (ft) 1 3 4 1 . 3 8  
V e l  H e a d  (ft) 0 . 0 9  
E.G. E l e v  ( f t )  1 3 4 1 . 4 7  
C r i t  W.S. ( f t )  1 3 3 3 . 1 6  
E . G .  S l o p e  (ft/ft) 0 . 0 0 0 1 3 5  
Q T o t a l  ( o f a )  3 1 0 0  .OO 
T o p  W i d t h  ( f t )  1 5 8 . 2 0  
V a l  T o t a l  ( f t / s )  2 . 3 4  
Max C h l  D p t h  ( f t )  1 2 . 5 4  
Conv.  T o t a l  ( c f s )  2 6 6 7 4 9 . 5  
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  ( f t )  1 3 2 8 . 8 4  
A l p h a  1 . 0 0  
F r o t n  L o s s  ( f t )  
C 6 E LOPS ( f t )  

E l e m e n t  
Wt. n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  A r e a  (sq f t )  
Area ( s q  f t )  
F l o w  (cfs) 
T o p  W i d t h  ( f t )  
Avg. V e l .  ( f t / s )  
Hydr .  D e p t h  ( f t )  
Conv.  (cfs) 
W e t t e d  P e r .  ( f t )  
S h e a r  (lb/sq f t )  
S t r e a m  Power  ( l b / f t  s) 
Cum Volume ( a o r e - f t )  
Cum SA ( a c r e s )  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 3 0  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
, V e l  H e a d  ( f t )  

E.G. E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G. $lope ( f t / f t )  
Q T o t a l  (cfs) 
T o p  W i d t h  ( f t )  
V a l  T o t a l  (ft/s) 
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  (cfs) 
L e n g t h  Wtd .  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

1 3 4 0 . 0 0  E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 7  Wt. n - V a l .  0 . 0 3 0  

1 3 4 0 . 0 7  R e a c h  L e n .  ( f t )  
1 3 3 2 . 6 2  F l o w  A r e a  (sq f t )  1 1 1 3 . 4 2  

0 . 0 0 0 1 3 5  Area ( s q  f t )  1 1 1 3 . 4 2  
2 4 4 0 . 0 0  F l o w  ( c f e )  2 4 4 0 . 0 0  

1 4 6 . 6 9  Top  W i d t h  ( f t )  1 4 6 . 6 9  
2 . 1 9  Avg.  V a l .  ( f t / e )  2 . 1 9  

1 1 . 1 6  H y d r .  D e p t h  ( f t )  7 . 5 9  
2 1 0 3 4 7 . 7  Conv .  ( c f s )  2 1 0 3 4 7 . 7  

W e t t e d  P e r .  ( f t )  1 4 9 . 4 7  
1 3 2 8 . 8 4  S h e a r  ( l b / a q  f t )  0 . 0 6  

1 . 0 0  S t r e a m  Power  ( l b / f t  s) 0 . 1 4  
Cum Volvme ( a c r e - f t )  
Cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  (It) 
V e l  H e a d  I f t )  

1 3 4 0 . 8 6  E l e m e n t  
0 . 1 0  Wt. n - V a l  . . 

E . G .  E l e v  ( f t )  1 3 4 0 . 9 6  R e a c h  L e n .  ( f t )  
C r i t  W.S. ( f t )  1 3 3 3 . 1 8  F l o w  A r e a  (sq f t )  
E . G .  S l o p e  ( f t / f t )  0 . 0 0 0 1 6 3  A r e a  (sq f t )  
Q T o t a l  ( c f s )  3 1 2 0 . 0 0  F l o w  (cfs) 

L e f t  08 C h a n n e l  R i g h t  OB 
0 . 0 3 0  
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T o p  W i d t h  ( f t )  153.86 T o p  W r d t h  ( f t )  
V e l  T o t a l  ( f t / s )  2.51 A v g .  V e l .  ( f t / s )  
Max C h l  D p t h  ( f t )  12.02 H y d r .  D e p t h  ( f t )  
conv. T o t a l  ( c f s )  244597.7 C o n v .  ( c f s )  
L e n g t h  W t d .  ( f t )  W e t t e d  P e r .  ( f t )  
M l n  C h  E l  ( f t )  1328.84 S h e a r  (lb/sq f t )  
A l p h a  1 .OO s t r e a m  P o w e r  ( l b / f t  s) 
Frctn L o s s  ( f t )  Cum Volume  ( a c r e - f t )  
C b E L o s s  ( f t )  Cum SA ( a c r e s )  

SUMW%RY OF MANNING'S N VALUES 

R e a c h  R i v e r  S t a .  

R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
Reach 6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a o h  6 
R e a c h  6 
R e a o h  6 
R e a o h  6 
R e a o h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a o h  6 
R e a c h  6 
R e a o h  6 
R e a c h  6 
R e a o h  6 
R e a c h  6 
R e a o h  6 
R e a c h  6 
R e a o h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
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.04 

.04 

.04 

.04 

.04 
C u l v e r t  

.04 

.04 

.04 

.04 

.04 
,041 
.04 
.04 

,035 
.04 

culvert 
.04 
.04 
.04 
.04 
.04 
.04 
,041 
.04 
.04 
.04 

B r r d g e  
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 
.04 

C u l v e r t  
.04 
.04 
.04 
.04 
.04 
.04 
,011 
,041 
. 0 4  
,041 
.04 

B r l d g e  
.04 
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Reach 6 
Reach 6 
Reach 6 

SUMMARY OF REACH LENGTHS 

River: EMF 

Reach River Sta 

Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reaoh 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reaoh 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
Reach 6 
 each 6 
Reach 6 
Reach 6 
Reaoh 6 
Reach 6 
Reach 6 

Left C h m e l  

100.04 100.04 
405 403.94 . 
88.1 88.1 
30 19.5 

138.89 138.89 
Culvert 

8 18.04 

500 500 
256.96 256.96 
271.3 271.3 

40 23.4 
108.83 108.83 

Culvert 
5 26.06 

100 100 
439.1 439.1 
500 500 

608.1 608.1 
391.9 391.9 
430 438.08 
221 216.32 
120 81.22 

88.95 88.95 
Bridge 

82 115.08 
448 454.54 

500 500 
500 500 
551 537.93 
279 266.89 
1 1 

112 96.14 
348 370.09 

Culvert 
88 94.43 

142 141.76 
345 334.63 
528 528 
528 528 
528 528 
375 377.6 
215 220.26 
165 158.45 
89 56.56 

103.9 103.9 
Bridge 

111 139.23 
202 198.35 
128 737.91 
0 0 

Right 

EAST MARICOPA GLWDWAY PAGE 12 KNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 6 



SUMMARY O F  CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  EMF 

R e a c h  

R e a o h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a o h  6 
R e a o h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
' R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 
R e a c h  6 

R i v e r  S t a .  C o n t r .  

27.39 .1 
27.371 .1 
27.295 .1 
27.278 .3 
27.274 .3 
27.261 C u l v e r t  
27.248 .3 
27.244 .1 
27.189 .1 
27.095 .1 
27 .1 
26.905 .1 
26.811 .1 
26.762 .1 
26.727 .3 
26.722 .3 
26.712 C u l v e r t  
26.702 . 3  
26.697 .I 
26.678 .1 
26.595 .1 
26.5 .1 
26.385 .1 
26.311 .1 
26.228 .I 
26.187 .3 
26.171 .3 
26.163 B r i d g e  

25.647 .1 
25.598 .1 
25.597 .3 
25.578 .3 
25.565 C u l v e r t  
25.508 .3 
25.49 .I 
25.4 63- .. 1 
25.4 .1 
25.3 .I 

24.987 .1 
24.957 .3 
24.946 .3 
24.936 B r i d g e  
24.926 .3 
24.9 .1 
24.862 .1 
24.723 .I 

~ r o f i l ~  output  able - standard ~ a b l s  1 

Reach Rlvsr Sta O Total H l n  Ch El W.S. Elev Crrt W.S.  E.C. Elav E.C. Slops Y e l  Chnl Flow Area Top Width Fioude l C h l  
l=fol Iftl IftI lftl Iftl IftltLI f 1.- ttl lftl 

Reach b 2 1 . 3 9  L100.00 1338.00 13.1624 1340.12 1346.29 0.000135 1.75 515 .58  95.63 0.13 
Resoh 5 27 .39  780.00 1338.011 1345 .51  1340.51 1 3 4 5 5 6  0 . 0 0 0 1 4 1  1.73 449 .80  86 .85  0.L3 
Rasoh 6 27.39 920.00 1338.00 1347.03 1340.76 1 3 4 1 . 0 7  0.000110 1 . 5 4  597.22 114.50 0.12 
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Reach 6 27.371 900.00 1338.02 1346.23 1340.69 1346.28 0.000121 1.64 
Raarh 6 27.371 780.00 1338.02 1345.50 1340.51 1365.55 0.000123 1.63 
Raaoh 6 27.371 920.00 1338.02 1347.03 1340.72 1347.06 0.000092 1.45 

Reach 6 27.295 900.00 1337.80 1346.20 1340.43 1346.23 0.000090 1.49 
Reash 6 27.295 780.00 1337.80 1345.47 1340.24 1345.50 0.000098 1.47 
Reaoh 6 27.295 '120.00 1337.80 1347.00 13.0.46 1347.03 0.000064 1.33 

hash 6 27.278 900.00 1337.39 1346.14 1346.22 0.000050 2.32 
Re=& 6 27.218 890.00 1337.39 1345.31 1345.48 0.000071 2.85  
R.ach 6 27 .278  1110.00 1337.39 1346.92 1347.01 0.000054 2.47 

Reach 6 27.276 900.00 1937.30 1345.27 1342.14 1346.02 0.000569 6.94 
Rensh 6 2 7 . 2 7 4  890.00 1337.30 1344.22 1342.09 1345.22 0.000847 8.00 
Reach 6 2 7 . 2 7 4  1110.00 1337.30 1345.13 1312.81 1346.74 0.000735 8.06 

Reach 6 2 7 . 2 5 1  Culvert 

Reash 6 2 1 . Z 1 8  900.00 3 7 . 9  1344.78 1345.56 ' 0.000612 7.11 
Reach 6 27.248 890.00 1337.39 1343.37 1344.55 0.001081 8 .75  
Reach 6 27.248 1110.00 1337.39 1344.95 1346.09 0.000873 . 8 .55  

Reach 6 27.244 0 . 0  1137.80 1345.08 1345.24 0.000645 3.24 
Reach 6 2 7 . 2 4 1  890.00 1337.80 1343.80 1344.07 0.001036 4 . U  
Reash 6 27.244 lli0.00 1337.80 1345.10 1345.61 0.000836 3.73 

Reach 6 27.183 1200.00 1337.78 1345.10 1345.15 0.000111 1.67 
Reach 6 27 .189  890.00 1137.78 1343.89 1343.93 0.000117 1.55 
Reach 6 27 .189  1110.00 1331.78 1345.47 1345.50 0.000079 1.45 

~e;ch 6 27 .095  1200.00 1337 .86  1345.05 1339.91 1345.09 0.000110 1.66 
Reash 6 ' 27.095 890.00 1337.86 1343.83 1339.59 1343.87 0.000118 1.54 
Reash 6 27.095 1110.00 1337.85 1345.43 1339.82 1345.46 0 .000078  1.44 

Reach 6 27 1200.00 1337.52 1345.00 1339.61 1345.04 0.000097 1.59 
Reach 6 27 890.00 1337.52 1343.18 1339.28 1363.81 0.000102 1.n 
Reach 6 27 1110.00 1317.52 1345.dO 131'1.51 1345.43 0 .000058  1.38 

Reach 6 26 .905  1200.00 1337.56 1344.95 1339.55 1344.99 0.000100 1.61 
Reaoh 6 26 .905  890.00 1337.36 1343.73 1339.22 1343.76 0.000105 1.49 
R e a ~ h  6 26.905 1110.00 1331 .55  1345.36 1339.45 1345.39 0.000070 1.39 

Reach 6 26.811 1200.00 1337.40 1344.90 1939.35 1 3 4 a . 9 4  0.000091 1 .55  
Reach 6 26.811 890.00 1337.40 1343.68 1339.02 1343.71 0.000095 1.44 
Reash 6 26.811 1110.00 1337.dO 1345.33 1339.25 1345.36 0.00005& 1.35 

hooh 6 26.762 12OD.OD 1337.15 1 3 6 4 . B B  1339.30 1314.92 0.000091 1 .57  
Reach 6 26.752 890.00 1331.15 1343.65 1338.96 1343.69 0.000098 1.45 
Reach 6 26.752 1110.00 1331.15 13a5.31 1339.20 1345.34 0.000066 1.35 

Reach 6 2 6 . 7 2 1  1200 .00  1337.30 1304.81 1339.86 1344.90 0.000042 2.32 
Reach 6 2 6 . 7 2 7  890.00 1337.30 1343.60 1319.45 1343.67 0.0000&2 2.13 
Reach 6 26 .727  1110.00 1331.30 1345.21 1339.74 1345.33 0.000031 1.99 

Reach 6 2 6 . 1 2 2  1200.00 1337.21 1344.66 13d0.03 1344.86 0.000101 3.52 
Reaoh 6 26 .722  890 .00  1917.21 1343.48 '1339.52 1343.64 0 0 0 0 0 9 4  3.1'1 
Reach 6 26.722 1110 .00  1331.21 1245.14 1939.89 1345.30 0.000071 3.14 

Reaoh 6 26.712 Culvert 

Reash 5 2 6 . 1 0 2  1200.00 1337.- 1 3 4 4 . 5 1  1364.72 0.000106 3.69 
Rsaoh 6 26.702 890.00 1337.17 1343.36 1343.53 0.000098 3.24 
Rsaoh 6 25.702 1110 .00  1337.17 1345.04 1345.19 0.000074 3.18 

Rsash 6 26.697 1200.00 1337.18 1344.57 1341.65 0.000215 2.23 
Rsach 6 2 6 . 6 9 1  890 .00  1337.18 1343.41 1343.48 0.000208 2.06 
Reach 6 26.697 1110 .00  1337.18 1345.09 1345.14 0.000147 1.89 

Reach 6 26 .678  1200.00 1337.1, 1344.57 1339.33 1344.63 '0.000134 1.84 
Reach 6 2 S . 6 1 8  890.00 1137.17 1343.41 1338.97 1313.46 0.000135 1.68 
Reach 6 26.678 1110.00 1337.n 1345.09 1339.23 1345.12 0.000090 1.56 

Reash 6 26.595 1200.00 1337.10 1344.53 1339.08 1344.51 0.000037 1.59 
Rsarh 6 26.595 8'10.00 1337.10 1341.37 1338.75 1343.40 0.00OOPB 1 .4s  
Reach 6 26 .595  1110.00 1331.10 1345.06 1338.99 1345.09 0.000064 1.35 

Reaoh 6 2 6 . 5  1 2 O O . O O  1336.94 1314 .49  1338.94 1344.52 0.000092 1.55 
Reach 6 26.5 890.00 3 ,  1343.32 1338.61 1343.35 0.000093 L.42 
R e a ~ h  6 26.5 1110.00 1336.94 1445.01 1198.85 1345 .06  0.000061 1.33 

Reach 6 26.385 I200.00 1336.58 4 . 3  1938.65 1344.41 0.000089 1.56 
Reach 6 26.185 830.00 1336.58 1343.27 1338.24 1343.30 0.000076 1.32 
Reach 6 28.385 1080.00 1336.58 1345.00 1338.52 1345.02 0.000056 1.29 

Reach 6 26 .311  1200.00 1336.19 134a.40 1338.49 1344.44 0.000084 1.51 
Reach 6 26.311 830.00 1336.19 1343.24 1338.08 13d3.27 0.000071 1.28 
Rsash 6 26.311 1080 .00  1336.19 1344.98 1338.36 1945.00 0.000052 1.25 

Reaoh 6 26 .228  1200.00 1136.68 1314.36 1338.79 134d.00 0.000008 1.61 
Reach 6 26.228 830 .00  1336.68 1313.21 1338.39 13d3.24 0.000085 1.37 
Reaoh 6 26.228 10BO.00 1336.68 1344.95 1338.66 1344.97 0,000060 1.32 

Reach 6 26 .187  1Z00.00 1316.77 1344.35 1338.55 1 3 4 4 . 3 7  0 .000068  1.35 
Rsach 6 26.187 1620.00 1336.77 1341.11 1339.00 1343.20 0.000237 2.28 
Reach 6 26.187 1600.00 1336.77 1344.91 1338.98 134d.95 0.000093 1 .67  
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bath 6 26 .171  1200.00 1336.67 1344.34 1338.44 1344.37 0.000080 
Reach 6 . 26.l7l 1620.00 1336.67 1143.10 1338.78 1563.37 0 . 0 0 0 2 7 5  
Reach 6 26.l71 1600.00 1336.57 1344.91 1138.17 1 3 4 4 . 9 5  0.000111 

Reach 6 26.163 Bridge 

Reash 6 26.154 1200.00 1136.58 1 3 4 4 . 1 5  13a4.17 0.000081 

Reach 6 26 .154  1620 .00  1335.58 1 3 4 2 . 8 7  1342.94 0 0 0 0 2 8 2  

Rensh 5 25 .151  1600.00 1336.58 1344 .70  131147d 0.000112 

Reaoh 6 2 6 . 1 3 3  1200 .00  1335.51 1344.14 1344.16 0.000056 

Reach 6 26,133 1 6 2 0 . 0 0  1335.51 1 3 4 2 . 8 4  1342.91 0.000201 

Raach 6 26.133 1600.00 1335 .51  1 9 4 4 . 6 9  1144.73 0.000018 

Rssch 6 26.047 1200.00 1335 .51  1 3 4 4 . 1 1  1338.35 1346.14 0.000060 

Reach 6 26.041 1620.00 1336.61 2 . 7  1338.69 1342.82 0.000222 

R8aCh 6 26.047 1500.00 1336.61 1 3 4 4 . 6 5  1338.67 1364.69 0.000085 

Reash 6 25.939 1200.00 1336.d6 13d4 .08  1338.15 1344.10 0.000052 

Reash 6 25.939 1620.00 1336.46 1342 .62  1338.48 1 3 4 2 . 6 9  0.000202 

Reash 6 25.939 1600.00 1316.46 134d.61 1338.46 1344 .65  0.000073 

Reach 6 2 5 . 8 4 4  1200.00 1336.30 1 3 4 4 . 0 6  1338.13 1314.08 0.000053 

Reaoh 6 2 5 . 8 4 4  1620.00 1336.30 1312.52 1338.46 1342.59 0.000218 

Resch B 25.804 1600.00 1335.30 1 3 4 4 . 5 7  1338.41 1344.51 0.000015 

Reach 6 2 5 . 7 d 9  1200.00 1335.59 1344 .03  1338.21 1344.05 0 .000057  

Reach 6 2 5 . 7 4 9  1 6 2 0 . 0 0  1335.53 1312.39 1338.51 1342.47 0.000251 

Reach 6 25.749 1500.00 1336.53 1344.53 1338.51 13Ad.57 0.000OBO 

Reaoh 6 25.647 1200.00 1336.60 1343.99 1338.48 1344.02 0.000068 
Reach 6 25.647 1620.00 1336.60 1 3 4 2 . 2 1  1338.82 1342.31 (1.000336 

Reash 6 2 5 . 6 4 7  1500.00 1336.60 1 3 4 4 . 4 8  1338.80 1 3 4 4 . 5 2  0.000095 

Reach 6 25.198 2000.00 1395.91 1343.85 1338.76 1341.97 0.000266 

Reaoh 6 2 5 . 5 9 B  1610.00 1135.91 13d2.07 1318.40 1342.21 0.000423 

Rsash 5 25.598 2 5 2 0 . 0 0  1935.91 1344.29 1 3 3 9 . 1 g  1 3 4 d . 4 6  0.000350 

Reach 6 25.597 2000 .00  1335.97 1343.78 1338.85 1343.96 0.000076 

R e a ~ h  6 25.597 l6l0.00 1335.97 1342.00 1338.47 13t2.20 0000113 

Reach 6 25.597 2120.00 1315.97 13441.18 133'1.31 1344.45 0000103 

Reaah 6 25.578 2 0 0 0 . 0 0  1335.86 1141.52 1339.45 1343.89 0.000174 

R B ~ E ~  6 25.578 1610.00 1335.86 1341.70 1338.98 1382.12 0.000283 

Reaoh 6 25.578 2520 .00  1335.86 1343.79 1340.03 1344.35 0.000248 

~ e n c h  6 2 5 . 5 6 5  culvert 

Reach 6 2 5 . 5 0 8  2 0 0 0 . 0 0  1335.30 1342.93 1343.31 0.000171 

Reach 6 2 5 . 5 0 8  1610.00 1335.30 1 3 4 1 3 5  1341.7& 0 . 0 0 0 2 2 5  

R e a m  6 2 5 . 5 0 8  2 5 2 0 . 0 0  1335.30 1 3 4 2 . 6 2  1343.43 0.000284 

Reach 6 25.119 2000 .00  1335.32 1 3 4 2 . 9 6  1338.62 1943.22 0.0006111 

I (ea~h 6 25.4g 1510.00 1335.32 1341.31 1338.20 1 3 4 1 . 6 5  0 .000870  

Reach 6 25 .49  2 5 2 0 . 0 0  1335.32 I J d 2 B 7  1239.15 13413.29 0.001062 

Reach 6 25 .463  2000.00 1394.94 1342.98 1 3 3 8 . 1 9  1343.12 0.000317 

Reach 6 25.463 1610 .00  1334.94 1341.36 1337.82 1341.52 0.000471 

Reaoh 6 25.463 2 5 2 0 . 0 0  3 . 9 4  1342.90 1338.62 134313 0.000522 

Reash 6 2 5 . 4  2300.00 1335.39 1342.91 1 3 3 8 . 0 1  1343.02 0.000257 

Reach 6 2 5 . 4  1610.00 1335.39 1341.28 1337.58 1341.38 0 . 0 0 0 3 0 0  

Reach 6 2 5 . 4  2120.00 1395.39 1342.83 1338.22 1342.97 0.000321 

R ~ a c h  5 2 5 . 3  2300.00 1334.14 1342 .82  1346.97 1342.90 0.000170 

Reach 6 2 5 . 3  1610.00 1334.LI i3li.lS 1335 .43  1341.25 0.000178 

Reaoh 5 25.3 2120.00 1334.14 l342.7< 1337.14 1342.82 0.000213 

Rezch 5 2 5 . 2  2300.00 1333.22 i P l l Z . 7 4  1335.20 1342.82 0.000140 

Reach 6 2 5 . 2  1610.00 1333.22 lJll.11 1135.64 1341.16 0.000138 

Reach 6 2 5 . 2  2 5 2 0 . 0 0  1333.22 1 3 4 2 . 6 2  1335.37 1342.71 0.000177 

Rsnch 6 25.1  2300.00 1332.84 13d2.67 1135.01 1 3 4 2 . 7 4  0.000140 

Reach 6 25.1 1 6 1 0 . 0 0  1332.84 1341.03 1331.45 1341.09 0.000134 

Rsach 6 25.1 2520.00 1332.84 1342.53 1336.18 1342.62 0.000177 

Reaoh 6 2 5 . 0 2 8  2300.00 1132.51 1342.63 1331.51 13dZ.69 0.000114 

Reach 6 21.028 1610 .00  1332.51 1340.99 1311.93 2341.05 0000100 
Reash 6 2 5 . 0 2 8  2520.00 1132.55 1342.47 1335.68 1342.56 0.000146 

Rsaah 6 24.987 2300.00 1332.02 1342.60 1335.16 13a2.67 0.000110 

Rsash 6 2 4 . 9 8 7  1610 .00  1332.02 1110.97 1334.55 1341.02 0.000101 

Resrh 5 24 .987  2 5 2 0 . 0 0  1332.02 1 3 4 2 . 4 1  1335.33 1342.12 0.000140 

Reach 6 211.957 2300.00 1332.02 1 3 4 2 . 4 2  1336.23 1942.62 0 . 0 0 0 4 4 4  

Reaah 6 24.957 1610.00 1332.02 1340.83 1331.37 1340.98 0.000326 

Railoh 6 24.957 2 5 2 0 . 0 0  1332.02 1342.21 1336.41 1342.47 0.000529 

Reach 6 2 4 . 9 4 5  2300.00 1131.70 1341.93 1937.30 1342 .50  0.001174 

Reach 6 24.946 1610.00 1331.70 1340.52 1335.19 1340.89 0.000884 

Reach 6 24.9416 2 5 2 0 . 0 0  1331.70 1341.62 1337.60 1942.30 0.001553 

Reaoh 6 24.916 Br ldge 

Reash 6 24.926 2300 .00  1331.58 1341.31 1341.88 0.001297 

Reach 6 24.926 1610.00 1331.58 1339.99 1140.40 0.001011 
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Reach 6 24.926 ZSZO.00 1331.58 

U a c h  6 2 4 . 9  2300.00 1330.99 
Reach 6 24.3 1610.00 1130.99 
Reash 6 2 4 . 9  2 5 2 0 . 0 0  1330.99 

Resoh 6 24.862 2300.00 1331.09 
Reach 6 24.852 1510.00 1331.09 
Reach 6 24 .852  2520.00 1331.09 

Reach 6 24.723 3100.00 1328.84 
Reach 6 24.723 2 d 4 0 . 0 0  1328.84 
Rench 6 24.723 3120.00 1328.84 

Profile output Table - Standard Table 2 

Rsash R l V e r  S t a  E.D.  Elev W . S .  Elsv 
l f t l  1cr1 

Rsach 6 2 7 . 3 9  1346 .29  1346.24 
Rsaoh 6 2 1 . 3 9  1345.56 1345.51 
Reach 6 27 .30  1341.07 1347.03 

Ranch 6 27.371 1346.28 13d6.23 
Reach 6 2 1 . 3 7 1  1345.55 1345 .50  
Reaoh 6 27.371 7 . 6  1 9 d 7 . 0 3  

Reach 6 27.295 1346.23 1346.20 
Reach 6 27 .295  1345.50 1345.47 
Reash 6 2 7 . 2 9 5  3347.03 1347.00 

Reach 6 27.ZlS 1346.22 1346.14 
Reach 6 27 .218  1345 .18  1345.17 
Reach 6 27.218 1347.01 1346.92 

Reaoh 6 21.214 1346.02 1345.27 
Ressh 6 21.274 1345.22 1344.22 
Reaah 6 2 7 . 2 7 4  13a6.14 134S.73 

~ e a s h  6 27 .261  culvert 

R B ~ E I I  6 27.248 1345.56 1344 .78  
Rsaoh 6 27.248 1344.55 1343.37 
Reach 6 27.248 1346.09 13dd.95 

Reaoh 6 27.211 1345.21 1345.08 
Reash 6 , 27.244 1344.07 1343.80 
Reach 6 2 7 . 2 4 4  1345 .61  1345 .40  

Reach 6 21 .189  1345.15 1345.10 
Reach 6 27.189 1343 .93  1345.89 
Reach 6 27 .189  1345.50 1345.n 

Reach 6 27.095 1345.09 1145.05 
Reach 6 2 7 . 0 9 5  1343.87 13a3.83 
Reach 6 27.0'15 1345.46 1345.42 

Reach 6 27 1345.04 1345.00 
Reash 6 27 1343 .81  1343.78 
Reach 6 27 1345.43 1345.41) 

Reaoh 6 2 6 . 9 0 5  9 1344.95 
Roach 6 2 6 . 9 0 5  1343.75 1343.79 
Reash 6 26 .905  1345.39 1345.36 

Roach 6 25 .811  3 4 4 . 9 4  1344 .90  
Rsllch 6 26.811 1343.71 1343.68 
nsasn 6, 26.811  1145.36 13d5.33 

Rsach 6 26.762 1344.92 1344.88 
RsaCh 6 26.762 1141.6'1 1383.65 
Reach 6 25.762 1345.14 ,1345.31 

Reach 6 28 .727  1344.90 1344.81 
Rsash 6 26.727 13d3.67 1343.60 
Raach 6 26.727 1345.13 1345 .21  

Reach 6 2 6 . 7 2 2  1344.86 1344 .66  
Reach 6 26.722  1343.61 1343.48 
Reaoh 6 26.722 1345.30 1345.14 

Raach 6 26.712 CUIV.rt 

Rsach 6 26.702 1344.12 3344.51 
Raaoh 6 25.702 1343.53 1343.36 
Roash 6 26 .702  1345.19 1345.04 

Psaoh 6 26.697 1344.65 1344 .51  
R e a ~ h  6 26.697 1343.18 1343.41 
Rsaoh 6 26.697 1365.14 1345.09 

Raaoh 6 26.678 1344.63 1344.51 
Reach 6 26.678 13a3.45 1343 .41  
Reach 6 26.618 1345.12 1345.09 
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Reaoh 6 2 5 . 1  
Rsach 6 25.1 
Reach 6 25.1 

Reach 6 25.028 1342.69 1342.63 0.07 0.02 0 . 0 0  
ReaoII 6 26.028 1341.05 1340.99 0.05 0.02 0.00 
Reach 6 25 .028  1312.56 1342.47 0.08 0.03 0.00 

Roaoh 6 24.087 
Reach 6 24.987 
Reash 6 24.987 

Reilfh 6 24.9 
Reash 6 24.9 
Reach 6 24.9 

Reach 6 24.852 
Reaoh 6 24 .862  
Reach 6 21.862 

ERRORS WAFWINOS AND NOTES 
Errors Warnings and Nofss for Plan : REACH6 

Rlver: FHF Reach: Reach 6 RS: 27.278 Profils: Deaign 
Warning -   he velosrry hsad has =hanged by more than 0 . 5  ft 10.16 m ) .  ~ h i a  m y  indicate the need for additional cross 

aerriona. 
Warning - The conveyanse ratio lvpltrsam convsyanse divided by downstream oonveyancsl i m  1s.. than 0.7 or qraarer than 1.4. 

Thla m y  indrcate the naad for additional cr0.a sestions. 
R~VBT: EMF Reach: Reach G RS: 27.278 Profrla: N t u r a  

Warning - Ths velocrty head has shangsd by more than 0.5 f t  10.15 ml. Thro may indlsate the nssd for additional crols 
~sstions. 

Warning - The cmveyanse ratio IYPSLIaam EOnYBYlnEe dxvlded by doYnstream ConvByanEel is less than 0 .7  or greater than 1.4. 

m 
T h l .  m y  xndlcats ths "sad so* sddltional cross asstiono. 

R~YBI: EMF Reach: Reach 5 RS: 2 7 . 2 1 8  P r o f l i e :  E x r s n n g  
Warnmg - TDs vsloslty head has changed by nars than 0.5 Ct 10.15 n). Thin may indlcats the "sad f o r  additional crosa 

#ecnons.  
Warning - Tha conveyanca r a k ~ o  luprrtream conveyance d2vid.d by domstrsun conveyance) is 1-88 than 0.7 or greatsr than 1.4. 

~ h l s  m y  indisate the nssd for addftional oroms mestions. 
Rlvsr: EMF Reach: RsaCh 6 RS: 21.261 Profils: Design Culv: Culver t  11 

NDL- - Ths n o m l  dapth ercssdn the height of the culvert. The program alsumes that the "0-1 depth ia w a l  to th. 
height of the oulvert. 

RLvsr: ZMF Reach: Reach 6 RS: 27.261 Pzofils: N r u r s  C Y ~ V :  Culvert 11 
Nola  - The n o m l  depth ercseds tho hsight of ths culvert. The program assumes that the "0-1 depth is s w a l  to the 

helghL of ths Ouluert. 
~ i u e r :  EMF ~each:  ~.aach 6 RS: 27.261 ~rofile: ~ x i n t l n g  cu1.v: culvert I I ~  

Noes - The "0-1 depth exceeds the hslght of ths rulvsrL. Ths program asnunas that ehs no-1 dsprh Is equal to ths 
herght of the cu,vsrt. 

Rluer: EMF Reach: R e n ~ h  6 RS:  27.248 Profile: Design 
warning - Tns veiaslcy head has changed by more than 0.5 f t  10.15 m ~ .   his m y  indlcare ths npad for addsnonal cross 

.BCLlO"(l. 
Rluer: EMF Reach: Reach 6 RS: 21 .218  Proflle: N t u r o  

warning - =he vslo~lry head has changed by more than 0 . 5  ft 10.15 ml. ~ h r s  m y  indioate ths nssd for additional oross 
secrlons. 

Rivsr: EMF Rsanh: Rsash 6 RS: 27.248 Profils: Existlns 
Ysrnmg - Ths velocity head has changed by mrs than 0.5 ft 10.15 nl. This m y  indicats rh@ nmsd for additional cr0.s 

aer t ions.  
River: EMF Rsaoh: Rsaoh 6 RS: 27.244 Profile: Deaxgn 

uarnlng - The sonveyanco r a t l o  lup.trsam convsyancs dlvldsd by dovnstrsam oonvsyanoa) is less than 0.7 or greater than 1.4. 
This may lndlcare ths need for additional cro.. secrxon.. 

R l v s i :  EMF Reach: Rsaah 6 RS: 27 .241  Pzotils; N t Y r s  
Warning - The sonueyan~a rnrro Iupatr-a oonveyanae divided by dom.trea oonveyanse) i s  1a.s than 0 . 7  or  oraater khan 1 . 4 .  

Thra MY indlcare the need for additional CTOBS asctlons. 
Rluer: EMF Reach: Raash 5 RS: 27.214 Profilm: Ensting 

Yarnlng - The convsyancs ratlo lupntream conveyance dlvlded by dom.trsun conv~yanoel is Isas than 0.7 or greater than 1.4. 
~ h l s  may indicate the need for additional =roes eections. 

R l u s r :  EMF Reach: maoh 6 RS: 26.162 Prolll.: Ds61gn 
Yarning - Tho convsyencs ratio lupstream convsyanco divrdd by dom*trsam oonveyanmel is 1.a. than 0.7 or  greater than 1.4. 

This may indlfate ths need for additional croa. .ection.. 
Rlusr: EMF Reach: Rsash 6 RS: 26.762 Protila: Future 

warning -  he ronveyon=m ratio lupatream ronvoyanse divided by a o m s t r s a  conveyancs) ia leas than 0 . 7  or greats. than 1.1. 
T ~ L S  m y  lndicare ths need for additional crom meot~ons. 

Rlvar: EMF Reach: Rsrch 6 RS: 26.762 P r e f i l a :  Existing 
Ynrnzng - The oonveyanos ratlo (upstream conveyance divided by domstrsam conveyance1 is Isas than 0.1 or greater than 1.4. 

may i n d m a t e  the need for addirsonal orom. mection~. 
Rluer: E W  Reaoh: Reach 6 R S :  26.127 Profil-: Design 
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warning - The conveyance rat20  lupatram conveyance divided by domatrean conveyance) re less than 0 .7  or greater than 1 . 4 .  
Thi. m y  indL.at.3 ths need for addltlonal =rose aestion.. 

River: EMF Reach: Reach 6 RS: 2 6 . 7 2 7  Profile: Al tvre  
Vainlng - The s.nveyancs rarro lupsrream oonvey.nse divAded by downstream sonv.yanse> 1. leas than 0 .7  or *reeter than 1.4. 

Thl. m y  indioate the need for additional cross sections. 
River: EMF Raash: Reach 6 RS: 2 6 . 7 2 7  Profile: E l l s t i n g  

warninv - ~ h s  conveyance ratio lupsrrs- conveyance d l v ~ d e d  by dometream eanvsyanss) is isos than 0.7 or  qrsatsr than 1 . 4 .  
Thrs m y  indicate the need for additional sroaa ssctions. 

bVei: EIV ~ ~ ~ ~ h :  6 RS: 26.712 srofile: D S S ~ ~ "  culv: culvert II  
  ore - The no-1 depth excssds the height of the oulvsit. The program aaawss fhat the "0-1 depth 1s equal Lo t h e  

helght of ths culvert. 
Rivsr: E m  Rsach: Reach 6 RS: 26 .112  Profile: Future Culv: C v l v s r L  81  

Note - The normal dspth exseed. the heioht of t h e  wlvert .  The pragram assumss fhat the "0-1 depth 1s W a l  to the 
height of the culvert. 

River: EMF Re=&: R a s h 6  RS: 2 5 . 1 1 2  Profile: Exisrlng Culu: Culvart II1 
Nore - Th. n.-1 depth sxcseds the helghr of ehs oulvsrt. Ths program arsums. that the no-l depth is s e a l  r o  the 

h s l g h t  of the su1vsrt. 
River: EMF Reaah: Rerch 6 RS: 2 6 . 1 0 9  Profile: Design 

warning  he conveyance rarro (upstream dlvrdsd by downstisam sonveyancel is less than 0 .7  or greater than 1 . 4 .  
This may in*i.nte the nee* for additional o r o r r  sectlone. 

b v e z :  EMF Reach: Reach 5 RS: 26.702 Profile: Future - The conveyanas ratio (upstream c.n"ey.nse dlvrded by domnfrsam conv.y.n.s> i a  leas than 0 . 7  or grsarer than 1 . 4 .  
Thi. m y  Indloare the nesd for additional cross ssotionr. 

Rive=: EMF Reach: Reach 5 RS: 2 6 . 7 0 2  Proflle: E x i s t l n g  
warnrng - =he Eonveyance ratio (upstisam conveyanoe divided by downatream oonveyanos~ la is.. than 0 . 7  or grsarsr than 1 . 4 .  

mir may lndlsnre  ths need for additional cross sections. 
River: EMF Reach: Roach 5 RS; 25 .698  Profile: Deslgn 

warnxng - Dlvidsd flo* computed for thlS c r o s s - a s r n o n .  - me EDnveyanoe (upstream canveyanae dlvrdsd by downarrsam oonusyanss) l a  lee* than 0 . 7  or <=eater than 1 . 4 .  
Thi. .ey ind~snre the nssd for additional crass sections. 

Rivsr: EMF Rsach: Reash 5 RS: 25 .598  Proflle: Future 
warning - me Eonvsyanoe ratro ~ ~ ~ s t r ~ a m  dlvrdsd by downstream oonveyance) is less than 0 . 7  or grsater than 1.1. 

ThlS m y  ,n*,o.te the nesd for addiLi0nal cross ssstions. 

.? R i v e r :  EMF Reaoh: Reach 6 RS: 2 5 . 5 9 8  Protile: Exlstlng 
Warning - Divided flow cmpute.3 for t h i s  sroae-aertion. 
warning -  he cross-section points  had to be extendad vertically for the omputd water surf=os. 
warning - Ths sonvey.nse ratla ("p.trem divided by downstream conveyance) r* lea. than 0 . 7  or greater khan 1 . 4 .  

 his m y  xndlsate the nssd for additional m o s s  aeotiona. 
Rivar: ENS Reach: Reach 6 RS: 25 .597  Profile: Oeslgn 

warning - Divided flow c w u t e d  for t h i s  cross-section. 
warning - The conveyance rat io  ,upatrsam 0onvey.nse dlvldsd by downstream Eonveyanrel is less than 0.7 or greater than 1 . 4 .  

m i a  may indraare m e  need for -roso sest lons .  
River: EMF Reach: Roach 6 RS: 25.591 Protile: Future 

Warning - The 0onveyance ratla ("patram conveyanre drvided by downstream oonveynnas) i, less than 0 .7  o r  greater than 1 . 4 .  
This m y  indlsate the nssd for additional cross Sections. 

River: EMF Reach: Reaoh 6 RS: 2 5 . 5 9 7  Profile: E x l s t l n g  

,a Warning - DiYldPd flow cmputsd for thia sroas-sootron. 
warning - croal-sesr~on end points had to be errendad vsrtioally for the romputsd w a t e r  surfacs. 
warning - The sonvsysnse ratxo (upscl-sam convsyanoe divldd by downstream oonveyancs) 18 less than 0 . 7  o r  greater than 1.4. 

Thla may lndlsars the nssd f o r  addlilonal crass sections. 
River: EMF Reach: Reaoh 5 RS: 2 5 . 5 5 5  Profile: Design Culv: Culvert X 1  

Nore - The ""lvsrr Inlet rr submerged and the su1verr flows full over part or all of i t s  length. Therefore, the  Eulvsrr 
inlet squarrono are ",,t valid and the super.rltirai rsrulr has been dlacardsd. The anavs. "lll be used. 

mVer: EMF ~ ~ ~ ~ h :  neath 5 RS: 2 5 . 5 6 5  ~ ~ ~ f . 1 ~ :  E n a r l n g  culv: culvert 81 
~ l ~ t ~  - me rr  and the rlovs f u n  over part or a i l  of its length. mersforo, the culvert 

eearronD not -lid ."d the oupercrrncai ha. bssn d>scardsd. ~h~ anaver vlil be used. 
R3vsr: EME. Reach: Reach 6 RS: 25.108 Proflle: Dsslpn 

warning - me sonveyancs tvpsrream dlvzdgd by downstream sonveyanosl IS less than 0 .7  or grsatsr than 1 . 4 .  
T h i s  m y  indlsare  the nee* for additional cross sections. 

Rlvsr: EMF Rsach: Reach 6 R5: 2 5 . 5 0 8  Profile: Future 
Warning - The conveyance rarro tupsrream conveyance dlvxded by downatrsam conueyanrs) l a  leas than 0 . 7  or greater than 1.4. 

Thla m y  1n*,sare the need for additional cross seotionr. 
Rivsr: EMF Reach: Rerch 6 RS: 2 5 . 5 0 8  Profile: Existing 

- me conveyanae dlvldsd by d~vnarrsam conveyance) is isas than 0 . 7  or  grearsr than 1 . 4 .  
This m y  lndisate the nee* for .ddlt,onsi cross asctionn. 

Rivsr: EMF Reach: Reaoh 6 RS: 25.028 Profile: Dealgn 
warn,ng - The sr0.n-asonon en* po,nts had re be extended verrlcally for the computed varsr eurface. 

River: EMF Reach: Reach 6 RS: 25.028 Profzle: Exlatlng 
warning - me sroas-asot~on end had to be extended v e i r z ~ a ~ ~ y  for the computed varsr aurface. 

Rlvsr: EMF Reach: Reach 6 RS: 2 4 . 9 8 7  Profrle: Dselgn 
w.m>ng - Dlvlded <la" oompvte* tor rhls rro*s-nestlon. 
warnlnq - The cross-seotlon end polnrs had to bs erkendd vsrtically for the computed water surface. 
H a m l n g  - The conveyance =atlo lupstream sonveyancs divrdsd by dounstream convsyancel is leee than 0.7 or greater than 1 . 4 .  

mXa m y ' i n d l s a r e  the need for additlonai cross ssrrions. 
River: EMF haoh: Roach 6 R5: 2 4 . 9 8 7  Profile: Future 

- ronvsyanse (upstroam Eonveyanse dlvidsd by downstream convsyanrsl is less than 0 .7  or 9rsater than 1 . 4 .  
Thl .  m y  1n*>rare the need for rddltlonai cross sesflons. 

RIVBI: EM= Reach: Reach 6 RS: 2r1.987 Profile: Exlstlng 
w a r n i n g  -   he oonvoyancs n t l o  (upstream canveyanoe d ~ u ~ d e d  by downerream conveyance) is iesr than 0 . 7  or greater then 1.4. 

mis m y  indicate the need for additional sraea eecrlons. 
Illusr: EMF Reach: Reach 6 RS: 24.917 Profile: Design 

~.arn~r,g -   he conveyance rat10 (upstream convsyancs divrded by dovnaersam conueyanss) <a 1s.. than 0 . 7  or prsarar than 1 . 4 .  
Thi. m y  lndlcate rhs ne.d for additional crass sections. 

River: Em Reach: Reach 5 RS: 2 4 . 9 5 7  Prollle: Future 
warning - sonvsyancs (upstream conveyance div~ded  by downstream convsyancs) is lsss than 0 . 7  orgreater than 1 . 4 .  

Thla m y  IndIEnte the nssd for additionai Eraea Sestions. 
River: EMF Reach: Reach 6 RS: 2 4 . 9 5 7  Profile: Exrlltrnrl 

~arnlng - The oonveyance rarra (upstream conveyance dxvlded by dounstream conveyansel is less rhan 0 . 1  or greater than 1 . 4 .  
ThIS m y  lndlsate the nssd tor addirlonal cross sssnon?i. 

Rlver: EMS Reach: Reach 6 RS: 2 4 . 9 4 5  Profile: DerXgn 
warnmg - The convsyance r a t l o  (upstream conusyancs drvidsd by downstream conveynnoe) is 1s.. than 0.7 or  greeter than 1 . 4 .  

mlS my ind l rare  ~ h s  need for addltlonai orors asctlons. 
River: EMF Reash: ReaCh 6 RS: 2 4 . 9 4 6  Proflie: Future 

warning - Ths conveyance rarro (upstream conveyanoe divxded by domaiream conveyance) is less than 0 . 7  or rjrearer than 1 . 4 .  
This may Xndroars the "sad for additlanal oroaa eect=ons. 

RLYar: EMF Re*&: R ~ a c h  6 RS: 2 4 . 9 4 5  Profile: Exleting 
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wornins - The convsyanse ratio l"p.treun c0"veyanfe di"ldM by d0m.Lr.M co"VnJ.nO.l i. 
~ n r s  may xndrcats the  nssd for  add inona l  cross sections. 

iUver: E m  maah: Reach 6 RS: 24.936 P ro f i l s :  Design Domatr-m 
Warning - The oonvsyancs r a t i o  l ups t r em oonveyance divided by d o m a t r e m  conveyance) In 

Thi. my mdicats th. ne.d for addi t ional  oio.. ..ction.. 
River: E W  Reach: Ilsach 6 RS: 24.936 Pro f i l e :  Nture D0mmtr.m 

uarning - me wnveyanre ra t io  ( u p s t r a m  convayanlre & v i a  by d o m a t r a m  convn/.ncej I. 
Thi. may i n d i c r t s  th. need for *dditional oro.. ..scion.. 

River: E W  Reach: Ilsach 6 RS: 28.936 Prof i le :  PXiStlng O0mStr.m 
Warning - Ths sonveyancs r a t i o  (upstreus conv.yanc. d iv idad by d0mstr.m wnveyancel 1s 

Thie my ind i ca t e  t h e  need for addi t ional  cr0.s ssc t ionz .  
River: EMF Reach: Rmaoh 6 RS: 24.926 ProCile: Demign 

warning - Th. ..nvsyanos ratio , ups t r am wnv.y.nss di"1d.d by d0m.tr.m s o n v ~ n s . l  i s  
This m y  ind i ca t e  the  need f o r  addi t ional  oro.. ascrion.. 

.ections. 
warning - ~ h s  conveyance r a t i o  tuparraun oonveymcs d i v i d d  by downstram conveyanul is 

may i nd i ca t e  the naad for  a d d i t i o n a ~  oreas s.crion~, 

lea. th." 0.7 or  grsat.. than 1 . 4 .  

less than 0.7 or .zre=ter than 1.4. 

1e.a than 0.7 or great.. than 1 . 4 .  

1e.. than 0.7 or grsatsr than 1.4. 

I*.. than 0 . 7  or grea t e r  than 1.4. 

less than 0.7  or greater than 1.4. 

th. meed for add i t i ona l  cross 

l a s s  khan 0 .7  or grsater than 1.4. 
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HEC-RAS Version 2.1 October 1997 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 

Davis, California 95616-4687 
(916) 756-1104 

X  X X X X X K X  XXXX XXXX xx XXXX 
X  X  X  X  X  X  X  X X  X  
X  X  X  X  X X  X  X X  
x x x x x Y x X X X X  X  XXX XXXX XXXXXX XXXX 
X  X  X  X  X  X  X  x X  
X  X  X  X  X  X X  X  X  X  
X  X  XXXXXX XXXX X  X X  X X X ) ( X X  

PROJECT DATA 
Project Title: EN3 Reach 5 (1--12-99), FCD 97-06 
Project File : emfr5.prj 
Run Date and Time: 1/12/99 8:27:12 PM 

Project in English units 

Project Description: 
EAST MARICOPA FLOODWAY CAPACITY ASSESSMENT (Reach 5) 
FCDMC Contract NO. 97-06 
Prepared by HNTB Corporation, January 1999 
Contact: B. Gary Sun 
HNTB Comoraticn ~~~ - ~ ~. 
40 North Central Avenue, Suite 300 
Phoenix, Arizona 85004. 
(602) 528-4300 

REACH 5 
Broadway Road Channel to Powerline Channel 
(River Mile 24.723 to Mile 18.345) 

The Purpose of the Study is to Determine Channel 
Capacity for Three Given 100-Year Discharges. . 
The Water Surface Profiles Were Calculated Using the U.S. A m y  Corps of Engineers' HEC-RAS Computer 
Program, Version 2.1, Dated October 1997, as Implemented by Haestad Methods, Inc. 

Subcritical Flow Run 
3 Water Surface Profiles with 100-Year D~scharges Provided by FCDMC (Dated 6-10-98) 
Profile 1 - Design Discharges 
Profile 2 - Future Discharges, Future Land Use with Retention and without Proposed FCD CIPs 
Profile 3 - Existing Conditions 
The Control Line on the Thalweg of 
East Maricopa Floodway is Station 5,000, and All Crasssectlon Data were 
Statzoned Looking Downstream. Cross Sectron Numbers Indicate in River Mlles 
above the Top of Drop Structure at the Downstream of the East Maricopa Floodway. 

Starting Water Surface Elevations used are the Calculated Water 
Surface Elevations from Each of Three Water Surface Profiles Calculated at River Mile 18.345 from Reach 4 
HEC-RAS Runs. 

Manning's n values of 0.025 
Were Used for the Reach 5 Channel South of Guadalupe Road. The n Values of 
0.045 Were Used for the Channel Through the Galf Courses Because FCDMC Does Not 
Have the Maintenance Responsibilities for These Galf Courses. Typically, a 
Value of 0.030 or 0.035 is More Reasonable for the Well-Maintained Golf Courses. 
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PLAN DATA 

Plan Title: EMF Reach 5 
Plan File : j:\27559\CADD\CIVIL\DATA\emfrS.p01 

Oeometry Title: EMF Reach 5 
Geometry File : j:\27559\CADD\CIVIL\DATA\emfr5.g01 

Flow Title : Profiles l-Design, 2-Future, 3-Exist. 
Flow File : ~ : \ ~ ~ ~ ~ ~ \ C A D D \ C I V I L \ D A T R \ ~ ~ ~ ~ ~ . ~ O ~  

Plan Summary Information: 
Number of: Croes Sections = 88 Mvlitple Openings.- 0 

Culverts = 0 Inline Weirs - 0 
Bridges = 6 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations - 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Computational Flow Regime: Subcritical Flow 

n o w  DATA 

Flow Title: Profiles l-Design, 2-Future, 3-Exiat. 
Flow File : j:\27559\CADD\CIVIL\DATA\enfr5.f01 

Flow Data ( 

River 
EMF 
EMF 
EMF 
EMF 
EMF 
EMF 
EMF 
EMF 
EMF 
EMF 
EMF 
EMF 

Cf8) 

Reach RS 
Reach 5 24.723 
Reach 5 23.827 
Reach 5 23.758 
Reach 5 23.219 
Reafh 5 22.615 
Reach 5 21.282 
Reach 5 20.199 
Reach 5 20.353 
Reach 5 19.541 
Reach 5 19.298 
Reach 5 18.97 
Reach 5 18.345 

Boundary Conditions 

River Reach Profile 

EMF 
EMF 
EMF 

Reaoh 5 Design 
Reach 5 Future 
Reach 5 Existing 

Design 
3100 
3500 
4800 

Future 
2440 
2440 
2440 
2740 
2140 
41b0 
4180 
4100 
4100 
4120 
4690 
4700 

GEOMETRY DATA 

Geometry Title: EMF Reach 5 
Geometry File : j:\27559\CAD~\c~VIL\DATA\emfrS.g01 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 24.723 

EAST MARICOPA FLOODWAY PAGE 2 

Existina 

Downstream 

Known WS - 1326.53 
Known WS - 1328.44 
Knom WS = 1330.8 

CAPACITY ASSESSMENT (FCD 97-06) 
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a INPUT 
Description: Just Downstream of Broadway Channel 
Upstream End of Reach 

F - 
Q(D)=3,100 cfs, Q(F)=2,440 cfs 6 Q(E)=3,120 cfs 
Station Elevation Data num= 21 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
4899.22 1345.2 4900.09 1344.88 4916.99 1344.2 4920.25 1343.65 4938.38 1337.83 
4948.07 1334.4 4950.31 1334.05 4960.28 1331.26 4964.64 1329.52 4993.51 1328.84 
5005.5 1329.2 5031.16 1329.89 5035.77 1330.79 5047.06 1333.7 5063.05 1337.08 
5088.76 1342 5093.06 1342.67 5101.67 1343.33 5103.87 1342.85 5108.94 1343.52 
5123.1 1343.4 

Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 

4899.22 .04 4916.99 .03 5101.67 ,041 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4916.99 5101.67 550 536.64 480 .1 .3 

Left Levee Station= 4916.99 Elevation= 1344.2 
Right Levee Station- 5101.67 Elevation= 1343.33 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
c 6 E Loss (ft) 

Element 
wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft1 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (ofs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.030 

550.00 536.64 480.00 
1324.24 
1324.24 
3100 .OO 
158.22 . 
2.34 

Warning - The conveyance ratio (upstream oonveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Euture 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (It) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1340.00 Element Lef t OB 
0.07 Wt. n-Val. 

1340.08 Reach Len. (ft) 550.00 
1332.63 Flow Area (sq ft) 

0.000134 Area (sq ft) 
2440.00 Flow (cfs) 
146.71 Top Width (ft) 
2.19 ~ v g .  Vel. (ft/s). 
11.16 Hydr. Depth (ft) 

210426.9 Conv. (cfs) 
536.64 wetted Per. (ft) 
1328.84 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.10 Cum Volume (acre-ft) 1.58 
0.01 Cum SA (acres) 4.83 

Channel Right OB 
0.030 
536.64 480.00 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indioate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 
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W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl ~ p t h  (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LO88 (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
FLOW Reea (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
my&. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left OB Channel Right 08 
0.030 

550.00 536.64 480.00 

Warning - The conveyance ratio (upstream conveyance divided by downatream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REZ+2H: Reach 5 RS: 24.621 

INPUT 
Description: Begin of Leisure World Golf Course 
Use n Values of ,045 for 

Channel and .05 for Overbamks 
Station Elevation Data num- 29 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 

Nanning"s n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4889.28 .05 4889.28 ,045 5224.8 .05 

Bank Sta: Left Right Lengths: Left Channel . Right Coaff Contr. Expan. 
4889.28 5224.8 350 451.83 530 .I .3 

Left Levee Stat~on= 4889.28 Elevation- 1344 
Rlght Levee Station= 5224.8 Elevation= 1343.26 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
crit W.S. (fti 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (it) 
Vel Total (ft/s) 
Max Chl ~ p t h  (ft) 
conv, Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left 0s Channel Right OB 
Wt. n-Val. 0.045 
Reach Len. (ft) 350.00 451.83 530.00 
Plow Azea (sq ft) 1571.92 
Area (sq ft) 1571.92 
 low (cfs) 3100.00 
Top Width (ft) 232.92 
Avg. Vel. (ft/s) 1.97 
Hydr. Depth (ft) 6.75 
Conv. (cfs) 184522.2 
Wetted Per. (ft) 234.52 
shear (lb/sq ,ft) 0.12 
Stream Power (lb/ft s) 0.23 
Cum Volume (acre-ft) 0.56 1396.25 0.32 
Cum SA (acres) 2.02 202.69 0.38 

Warning - The conveyance ratio (upstream conveyance divided by domatream conveyance) is less 
than 0.7 or greater than 1.4. Thia may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile (Future 
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W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TOP Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1339.91 Element 
0.06 Wt. n-Val. 

1339.97 Reach Len. (ft) 
1333.75 Flow Area (sq ft) 

0.000287 Area (sq ft) 
2440.00 Flow (cfs) 
201.40 Top Width (ft) 
1.91 Avg. Vel. (ft/s) 

10.50 Hydr. Depth (ft) 
143949.8 Conv. (cis) 
451.83 Wetted Pee. (ft) 

1329.41 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.09 Cum Volume (acre-ft) 
0.01 Cum SA (acres) 

Left OB Channel Right OB 
0.045 

350.00 451.83 530.00 
1277.92 
1277.92 
2440.00 
201.40 
1.91 
6.35 

143949.8 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyanoe) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1340.76 Element 
0.07 Wt. n-Val. 

1340.83 Reach Len. (ft) 
1334.19 Flow Area (sq ft) 
0.000331 Area (sq ft) 
3120.00 Flow (cfs) 
213.71 Top Width (ft) 
2.15 Avg. Vel. (ft/e) 
11.35 Hydr. Depth (ft) 

171448.8 Conv. (cfs) 
451.83 Wetted Per. (ft) 
1329.41 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.10 cum volume (acre+) 
0.01 Cum SA (acres) 

Left 08 Chamel Right OB 
0.045 

Warning - The conveyance ratio (upstream oonveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 24.535 

INPUT 
Description: 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 

blanning'8 n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4788.8 .05 4788.8 ,045 5165.85 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4788.8 5165.85 530 431.07 330 .1 .3 

Left Levee Station= 4788.8 Elevation= 1346.4 
Right Levee Station- 5165.85 Elevation= 1343.76 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head ift) 

1341.24 Element 
0.03 Wt. n-Val 

Left OB Channel Right OB 
0.045 

a E.G. Elev (ft) 1341.27 Reach Len. (ft) 530.00 431.07 330.00 
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Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/8) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

1333.76  low Area (sq ft) 2180.84 
0.000124 Area (sq ft) 2180.84 
3100.00 Flow (cfs) 3100.00 
285.49 Top Width (ft) 285.49 
1.42 Avg. Vel. (ftls) 1.42 
11.74 Hydr. Depth (ft) 7.64 

278168.7 Conv. (cfa) 278168.7 
431.07 wetted Per. (ft) 287.26 
1329.50 Shear (lb/sq ft) 0.06 

1.00 stream Power (lb/ft a) 0.08 
0.08 Cum volume (acre-ft) 0.56 1376.78 0.32 

C 6 E Loss (ft) 0.00 cum SA (acres) 2.02 200.01 0.38 

Warning - ~ h s  conveyance ratio (upstream conveyance divided by downstream conveyanoe) is leas 
than 0.7 or greater than 1.4. This may indioate the need for additional fross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loas (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.045 
Reaoh Len. (ft) 530 .OO 431.07 330.00 
Flow Area (sq ft) 1792.12 
Area (sq ft) 1792.12 
Flow (cfs) 2440.00 
Top Width (ft) 272.58 
Avg. Vel. (£t/s) 1.36 
Hydr. Depth (ft) 6.57 
Conv. (cfa) 206956.2 
Wetted Per. (ft) 274.02 
shear (lb/sq ft) 0.06 
stream power (lb/ft s) 0.08 
Cum Volume (aore-ft) 1.58 1185.52 1.81 
Cum SA (acres) 4.83 182.45 1.66 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indioate the need for additional croas eeetions. 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Canv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch ~l (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile XExiating 

1340.69 Element 
0.04 Wt. n-Val. 

1340.72 Reach Len. (ft) 
1333.77 Flow Area (sq ft) 

0.000157 Area (sq ft) 
3120.00 Flow (cfs) 
280.37 Top Width (it) 
1.54 AVg. VBl. (ft/8) 
11.19 Hydr. Depth (ft) 

248786.4 Conv. (cfs) 
431.07 Wetted Per. (ft) 
1329.50 Shear (lb/aq ft) 

1.00 stream Power (lb/ft s) . 
0.10 Cum volume (acre-ft) 
0.00 Cum SA (acres) 

Left OB channel ~ i g h t  OB 
0.045 

530.00 431.07 330.00 

Warning - The conveyance ratio (upatream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croas sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 24.454 

INPUT 
DesfrLption: 
Station Elevation Data num- 37 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4781.59 1351.5 4799.04 1345.06 4803.46 1343.05 4830.21 1339.33 4857.75 1335.67 

EAST MARICOPA E%OODWAY PAGE 6 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 91-06) 1-12-99 

0 
REACH 5 



M a n n i n g ' s  n V a l u e s  num= 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4781.59 . 0 5  4781 .59  , 045  5286.58 . 0 5  

Bank S t a :  L e f t  R i g h t  Leng ths :  L e f t  Channel  R i g h t  C a e f f  C o n t r .  
4781.59 5286 .58  700 7 0 6 . 1 5  700 .I 

L e f t  Levee  S t a t i o n =  4781.59 E l e v a t i o n =  1351.5 
R i g h t  Levee  S t a t i o n =  5286.58 E l e v a t i o n =  1344 .01  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  (ft) 
V e l  Head (ft) 
E.G. E l e v  (ft) 
C r i t  W.S. ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width  ( f t )  
vel T o t a l  ( £ U s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( o f s )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  (it) 
Alpha  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

E l emen t  L e f t  OB 
W t .  n -Val .  
Reach Len.  (ft) 700.00 
Flow Area  ( s q  f t )  
Area  (sq f t )  
Flow (cfs) 
Top Wid th  ( f t )  
A V ~ .  vei. c e t / s )  
Hydr .  Depth  ( f t )  
c o n v .  ( c f s )  
W e t t e d  P e r .  l f t )  
s h e a r  ( l b / s q  ft) 
s t r e a m  Power ( l b / f t  s) 
Cum Volume ( a o r e - f t )  0 . 5 6  
cum SA (acres) 2 .02 

0 Warning - D i v i d e d  f l o w  computed f o r  this c r o s e - s e c t i o n  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head (ft) 
E.G. E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wld th  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
conv .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  (ft) 
Alpha  
F r c t n  L o s s  ( f t )  , 
C & E L o s s  ( f t )  

P r o f i l e  # F u t u r e  

1339 .73  E lemen t  L e f t  OB 
0 . 0 5  W t .  n-Val.  

1 3 3 9 . 7 8  Reach Len. ( I t )  700.00 
1 3 3 5 . 7 2  Flow Area  ( s q  f t )  

0 .000373  A r e a  ( s q  f t l  
2440.00 Flow (cfs) 

316.86 Top Width  (ft) 
1 . 7 2  Avg. V e l .  ( f t /s)  
7 .62  Hydr.  Dep th  ( f t )  

126334.4  Conv. ( c f s l  
7 0 6 . 1 5  Wet t ed  P e r .  ( f t )  

1 3 3 2 . 1 1  S h e a r  ( l b / s q  f t )  
1 . 0 0  S t r e a m  Power ( l b / f t  s) 
0 .25  Cum Volume ( a c r e - f t )  1 . 5 8  
0 . 0 0  Cum SA ( a c r e s 1  4 .83 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  1 3 4 0 . 5 7  E lemen t  L e f t  OB 
V e l  Head ( f t )  0 . 0 5  w t .  n-Val .  
E.G. E l e v  ( f t )  1340.62 Reach Len.  ( f t )  700 .00  
C r l t  W.S. (ft) 1336.09 Flow Area ( s q  f t )  
E.G. S l o p e  l f t / f t )  0 .000402 Area  ( s q  ft) 
Q T o t a l  ( c f s l  3120 .00  Flow ( c f a )  
Top Wld th  ( f t )  360.17 Tap W ~ d t h  ( f t )  
vel T o t a l  ( f t /s)  1 . 8 5  Avg. Ve l .  ( f t / s )  
Max C h l  D p t h  (ft) 8 . 4 6  Hydr. Dep th  ( f t )  
Conv. T o t a l  (cfs) 155637 .2  Conv. ( c f s )  

EAST MARICOPA FLOODWAY PAGE 7 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 5 

Channel  R i g h t  OB 
0 . 0 4 5  

706.15 700.00 
1914 .41  
1914 .41  
3100.00 

427.85 
1 . 6 2  
4 .47 

171283 .8  
429.23 

0 .09  
0 .15  

1356.52 0 . 3 2  
196 .48  0 . 3 8  

HNTB CORPORATION 
1-12-99 



Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
FrEtn LOSS (ft) 
C & E LOB* (ft) 

706.15 Wetted Per. (ft) 361.50 
1332.11 Shear (lb/sq ft) 0.12 

1.00 Stream Power (lb/ft s) 0.22 
0.26 Cum VoLume (acre-ft) 249.08 1463.92 34.95 
0.00 Cum SA (acres) 121.06 193.71 16.51 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 24.32 

INPUT 
Description: 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
4768.54 1350.3 4782.89 1344.89 4198.11 1342.84 4811.94 1341.14 4825.71 1339.88 
,4843.15 1338.9 4864.84 1337.84 4883.04 1336.83 4887.4 1336.8 4898.01 1336.39 
4915.76 1335.2 4931.92 1335.04 4943.76 1334.75 4961.67 1333.6 4911.49 1332.7 
4991.73 1332 5025.56 1330.52 5027.52 1330.61 5050.11 1330.99 5061.27 1332.38 
5082.2 1334.3 5091.15 1334.98 5102.99 1336.21 5132.23 1338.26 5145.43 1339.13 
5152.38 1339.5 5163.95 1340.31 5168.95 1340.87 5178.65 1341.41 5194.98 1342.08 
5233.35 1343.2 5238.18 1343.68 5241.38 1344.38 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4768.54 .05 4768.54 .045 5241.38 .05 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4768.54 5241.38 345 383.58 415 .1 .3 

 eft ~ e v e e  Station= 4768.54 Elevation- 1350.3 
Right Levee Station- 5241.38 Elevation- 1344.38 

CROSS SECTION OUTPUT Profile doesign 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Tap Width (ft) 
Vel Total (ft/s) , 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
Frctn Loss (it) 
C 6 E LOBB (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 345.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (efs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (Of*) 
wetted Per. (ft) 
shear (lb/sq it) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 0.56 
Cum SA (acres) 2.02 

Channel Right OB 
0.045 

383.58 415.00 

Profile #Future 

1339.49 Element 
0.04 Wt. "-Val. 

1339.53 Reach Len. (it) 
1334.27 flow Area (sq ft) 
0.000326 Area (sq St) 
2440.00 Flow (cfs) 
319.54 Top Width (ft) 
1.65 Avg. Vel. (ft/s) 
8.97 Hydr. Depth (ft) 

135122.1 Conv. (cfa) 
383.58 Wetted Per. (it) 
1330.52 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft 6 )  

0.09 cum volume (acre-ft) 
0.01 cum SA (acres) 

Left OB Channel Right 08 
0.045 

345.00 383.58 415.00 
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CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ftl 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #Existing 

1340.31 Element 
0.05 Wt. n-Val. 

1340.36 Reach Len. (ft) 
1334.72 Flow Area (8q ft) 
0.000333 Area (sq ft) 
3120.00 Flow (efs) 
342.94 Top Width (ft) 
1.78 Avg. Vel. (ft/s) 
9.79 Hydr. Depth (ft) 

170884.1 Conv. (cfs) 
383.58 Wetted Per. (ft) 
1330.52 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft sl 
0.09 Cum Volume (acre-ft) 
0.01 Cum SA (acres) 

Left OB Channel Right OB 
0.045 

345.00 383.58 415.00 
1748.97 
1748.97 
3120.00 
342.94 

1.78 
5.10 

170884.1 
343.62 
0.11 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 24.247 

INPUT 
Descrxptlon: 
Station Elevatlon Data n u =  27 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4748.61 1344 4757.64 1342.97 4801.04 1337.33 4806.47 1336.63 4830.22 1334.92 
4847.6 1333.9 4853.29 1333.8 4878.97 1334.13 4886.3 1334.27 4907.53 1334.39 
4945.85 1332.8 4965.07 1330.9 4980.29 1329.56 5000.48 1329.94 5006.71 1330.15 
5022.07 1331.7 5054.91 1333.26 5075.3 1335.69 5082.32 1336.26 5090.83 1336.73 
5114.68 1337.4 5123.92 1337.69 5130.48 1337.82 5159.21 1338.11 5170.14 1338.38 
5184.77 1340 5200.88 1342.01 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4748.61 .05 4748.61 .045 5200.88 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4748.61 5200.88 580 620.69 645 .1 .3 

Left Levee Station= 4748.61 Elevation- 1344 
Right Levee Station= 5200.88 Elevation= 1342.01 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1340.90 Element 
0.02 Wt. n-Val. 

1340.92 Reach Len. (ft) 
1334.38 Flow Area (sq ft) 
0.000124 Area (sq ft) 
3100.00 Flow (cfs) 
418.44 Top Width (ft) 
1.22 Avg. Vel. (ft/s) 
11.34 Hydr. Depth (ft) 

278404.8 Conv. (cfs) 
620.69 Wetted Per. (ft) . 

1329.56 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.10 Cum Volume (acre-it) 
0.00 Cum sA (acres) 

Left 08 Channel Right OH 
0.045 

CROSS SECTION OUTPUT Profile #Nture 

W.S. Elev (ft) 1339.41 Element Left OB Channel Rrght OB 
Vel Head (ft) 0.02 Wt. n-Val. 0.045 
E.G. Elev (ft) 1339.44 Reach Len. (ft) 580.00 620.69 645.00 
crxt W.S. (ft) 1333.78 Flow Area (sq ft) 1933.39 
E.G. Slope (ftlft) 0.000176 Area (sq ft) 1933.39 
Q Total (cfs) 2440.00 Flow (cfs) 2440 .OO 
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Top Width (ft) 
vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Top Width (ft) 394.45 
Avg. Vel. (ft/s) 1.26 
Hydr. Depth (ft) 4.90 
Conv. (cfa) 183950.8 
Wetted Per. (it) 395.29 
shear (lb/aq it) 0.05 
stream Power (lb/ft s) 0.07 
Cum Volume (acre-ft) 1.58 1131.20 1.81 
Cum SA (acres) 4.83 171.23 1.66 

warning -   he conveyance ratio (upstream conveyance divided by dormstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
4 Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.045 
Reach Len. (f t) 580.00 620.69 645.00 
Flow Area (sq ft) 2262.42 
Area (sq ft) 2262.42 
rlow (cfa) 3120.00 
Top Width (Et) 407.93 
Avg. Vel. (ft/s) 1.38 
Hydr. Depth (ft) 5.55 
Conv. (cfs) 233710.6 
Wetted Per. (ft) 408.87 
shear (lb/sq ft) 0.06 
stream Poxes (lb/ft s) 0.08 
Cum volume (acre-ft) 249.08 1418.41 34.95 
cum SA (acres) 127.06 184.76 16.51 

CROSS SECTION RIVER: EM6 
REACH: Reach 5 RS: 24.13 

INPUT 
Description: 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4733.87 1344 4752.74 1341.68 4760.65 1340.64.4785.05 1337.61 4810.16 1337.57 
4838.61 1337.1 4854.17 1337.54 4863.9 1336.94 4873.16 1337.13 4885.02 1336.93 
4900.51 1336.5 4913.8 1336.88 4938.74 1337.22 4959.6 1335.71 4973.9 1335.01 
4987.23 1332 4996.88 1330.77 5006.18 1330.19 5013.96 1330.75 5027.53 1331.1 
5036.78 1331 5048.84 1331.52 5073.13 1332.23 5083.25 1332.87 5093.65 1333.33 
5107.11 1334.4 5127.75 1336.94 5147.58 1338.91 5159.69 1339.76 5178.48 1341.51 
5194.35 1342.3 5218.85 1343.26 5227.46 1343.36 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4733.87 .05 4733.87 ,045 5227.46 .05 

Bank Sta: Left Right Lengtha: Left Channel Right Coeff Contr. Expan 
4733.87 5227.46 95 156.83 170 .1 .3 

Left ~ e v e e  Station= 4733.87 Elevation- 1344 
Right Levee Station- 5227.46 Elevation- 1343.36 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1340.79 
Vel Head (ft) 0.03 . . 
E.G. Elev lft) 1340.82 - -~ ~ . . - ~~ 

Crit W.S. (ft) 1334.49 
E.G. Slope (ft/ft) 0.000218 
Q Total (cfa) 3100.00 
Top Width (ft) 411.25 
vei notal (ft/s) 1.46 
Max Chl Dpth (ft) 10.60 
Conv. Total (cfa) 209824.1 

EAST MARICOPA FLOODWAY 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 5 

Element Left 08 Channel Right OB 
Wt. n-Val. 0.045 
Reach Len. (ft) 95.00 156.83 170.00 
Flow Area (sq ft) 2128.09 
Area (sq ft) 2128.09 
Flow (cfs) 3100.00 
Top Width (ft) 411.25 
Ava. Vel. (ft/e) 1.46 . . 
Hv&. Denth lftl 5.17 

A 

Conv. (cfs) 209824.1 
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Length Wtd. (f t) 
Min Ch El (ft) 
u p h a  
Frctn Lose (ft) 

156.83 Wetted Per. (ft) 412.45 
1330.19 Shear (lb/sq ft) 0.07 

1.00 stream Power (lb/ft s) 0.10 
0.05 Cum VoLume (acre-f t) 0.56 1271.88 0.32 
0.00 Cum SA (acres) 2.02 180.80 0.38 

Warning - The 'conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. ift) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (it) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1339.24 Element 
0.04 Wt. n-Val. 

1339.28 Reach Len. (ft) 
1334.07 Flow Area (sq ft) 

0.000379 Area (sq ft) 
2440.00 Flow (cfs) 
380.38 Top Width (ft) 
1.61 Avg. Vel. (ft/s) 
9.05 Hydr. Depth (ft) 

125294.3 Conv. (cfs) 
156.83 Wetted Per. (ft) 
1330.19 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.10 Cum volume (acre-ft) 
0.01 Cum SA (acres) 

Left OB Channel Right OB 
0.045 

95.00 156.83 170.00 

Warning - The conveyance ratio (upstream conveyance divided by downstream oonveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ftl - ~. --- . ~ -, 
Crit W.S. (ft) 
E.G. slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element  eft OB 
Wt. n-Val. 
Reach Len. (ft) 95.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 249.08 
Cum SA (acres) 127.06 

Channel Right OB 
0.045 
156.83 170.00 
1834.89 
1834.89 
3120.00 
397.70 
1.70 
4.61 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 24.1 

INPUT 
Deacrzptlon: 
Statlon Elevatlon Data num= 35 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4785.63 1344 4795.06 1342.67 4804.54 1341.14 4811 1340.22 4824.6 1337.4 
4837.02 1337.6 4857.08 1337.61 4868.93 1337.33 4880.17 1337.46 4896.24 1337.43 
4904.95 1336.5 4916.52 1335.8 4936.99 1333.48 4955.97 1333.2 4991.19 1332.95 
5017.58 1333.2 5024.38 1333.53 5049.3 1336.57 5075.3 1341.81 5086.67 1343.85 
5092.55 1344 5095.99 1344.15 5111.81 1342.75 5121.29 1341.64 5134.81 1341.16 
5143.03 1340.3 5149.33 1339.87 5157.53 1339.05 5175.29 1337.99 5200.31 1337.59 
5215.9 1339.1 5230.84 1340.74 5256.35 1342.5 5264.94 1343.16 5273.82 1343.05 
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Manning ' s  n V a l u e s  nun= 3 
sta n V a l  S t a  n V a l  S t a  n V a l  

4785.63 . 0 5  4 7 8 5 . 6 3  .045 5264.94 . 0 5  

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  Expan. 
4785 .63  5264.94 245  212.59 220 .1 .3 

L e f t  Levee  S t a t i o n =  4785 .63  E l e v a t i o n -  1344 
R i g h t  Levee  S t a t i o n -  5264.94 E l e v a t i o n -  1343.16 

CROSS SECTION OUTPUT P r o f i l e  $Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E .G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Wid th  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  (ft)  
Canv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch ~l ( f t )  
A lpha  
F r c t n  L o s s  (ft) 
C 6 E L o s s  ( f t )  

E l emen t  
Wt, n-Val.  
Reach Len. (ft) 
Flow A r e a  ( s q  f t )  
Area  ( s q  f t )  
Flow ( c ~ s )  
Top Width  ( f t )  
Avg. V e l .  ( f t / s )  
Hydr. Depth  ( f t )  
Conv. (cfs) 
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
cum SA ( a c r e s )  

Warning - D i v i d e d  f l o w  computed f o r  this c r o s s - s e c t i o n  

CROSS SECTION OUTPUT P r o f i l e  X m t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W . S .  ( f t )  
E .G.  S l o p e  ( f t / f t )  
Q T o t a l  ( c f a )  
Top Wid th  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  (ft) 
Conv. T o t a l  (cfs) 
L e n g t h  w t d .  (f t)  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

1 3 3 9 . 0 7  E lemen t  
0 . 1 0  W t .  n -Val .  

1 3 3 9 . 1 7  Reach Len. ( f t )  
1 3 3 5 . 8 8  Flow A r e a  ( s q  f t )  

0 .001334 A r e a  (sq f t )  
2440.00 Flow ( c f s )  

303 .45  Top Width  ( f t )  
2 .57  Avg. V e l .  ( f t / e )  
6 .12  Hydr. Depth  ( f t )  

66794.1  Conv. ( c f s )  
212.59 W e t t e d  P e r .  ( f t )  

1332 .95  S h e a r  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 .28  Cum Volume (acre-ft) 
0 . 0 0  Cum SA (acres) 

Warning - D i v i d e d  f l o w  computed f o r  this c r o s s - s e c t i o n .  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V a l  Head (ft) 
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. ~ o t a l  (cfs) 
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t )  
C 6 E Loas  ( f t )  

1339 .91  E lemen t  
0 .10  W t .  n-Val.  

1 3 4 0 . 0 2  Reach Len. (ft) 
1336 .33  Flow Area  (sq ft) 

0.001062 A r e a  (sq f t )  
3120 .00  Flow (of01 

328 .05  Top W i d t h  ( f t )  
2 .57  Avg. V e l .  ( f t / a )  
6 .96  Hydr. Dep th  ( i t )  

95738.6  Conv. (cfs) 
212.59 W e t t e d  P e r .  ( f t )  

1332 .95  S h e a r  ( l b / a q  f t )  
1 . 0 0  s t r e a m  Power ( lb/ft  s) 
0 . 2 2  Cum Volume (acre-ft) 
0 . 0 0  cum SA ( a c r e s )  

L e f t  OB Channe l  R i g h t  OB 
0 . 0 4 5  

2 4 5 . 0 0  212 .59  220 .00  
1482 .06  
1482 .06  
3100.00 

353 .40  
2 . 0 9  
4 .19  

126930 .6  
3 5 4 . 8 1  

0 . 1 6  
0 . 3 3  

0 .56  1265.39 0 .32  
2 . 0 2  179.42 0.38 

L e f t  08 Channe l  R i g h t  OB 
0 . 0 4 5  

245.00 212.59 220.00 

L e f t  OB Channe l  R i g h t  08 
0 .045  

245.00 212.59 220 .00  
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Warning - Divided flow computed for this cross-section. 
CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 24.06 

INPUT 
Description: 
Station Elevation Data num= 38 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4842.79 1344 4848.35 1342.62 4864.05 1339.58 4872.71 1339.08 4881.58 1338.29 
4905.47 1336.5 4936.78 1334.91 4940.32 1334.81 4980.05 1332.6 5021.49 1332.81 
5027.94 1333.3 5042.28 1334.76 5050.81 1335.52 5079.87 1340.39 5093.34 1341.56 
5103.62 1341 5111.64 1339.83 5134.78 1336.12 5137.6 1336.11 5174.58 1336.63 
5195.11 1337.3 5209.96 1337.88 5223.61 1338.81 5237.97 1340.13 5239.85 1340.48 
5262.63 1341.4 5267.28 1341.69 5277.27 1342.71 5298.26 1342.78 5311.29 1343.22 
5334.57 1343.5 5341.52 1343.62 5366.31 1343.32 5395.68 1342.89 5408.43 1341.69 
5411.61 1341.4 5412.61 1310.8 5428.71 1311.34 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4842.79 .05 4842.79 ,045 5341.52 .05 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4842.79 5341.52 515 518.73 420 .I .3 

Left Levee station= 4842.79 Elevation= 1344 
Right Levee Station= 5341.52 Elevation= 1343.62 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1340.58 Element Left OB Channel Right 08 
Vel Head (ft) 0.06 Wt. n-Val. 0.045 
E.G. Elev (ft) 1340.65 Reach Len. (ft) 515.00 518.73 420.00 
Crit W.S. (ft) 1336.52 Flow Area (sq ft) 1541.08 

e E.G. Slope (ft/ft) 0.000535 Area (sq ft) 1541.08 
Q Total (cfs) 3100.00 Flow (cfs) 3100.00 
Top Width (ft) 359.12 Top Width (ftl 359.12 
Vel Total (ft/s) 2.01 Avg. Vel. (ft/s) 2.01 
Max Chl Dpth (ft) 7.98 Hydr. Depth (ft) 4.29 
Conv. Total (cfs) 134042.0 Conv. (cfa) 134042.0 
Length Wtd. (ft) 518.73 Wetted Per. (ft) 360.47 
Min Ch El (ft) 1332.60 Shear (lb/sq ft) 0.14 
Alpha 1.00 Stream Power (lb/ft s) 0.29 
Frctn Loss (ft) 0.26 Cum Volume (acre-ft) 0.56 1258. Dl 0.32 
C 6 E Loss (ft) 0 .OO Cum SA (acres) 2.02 177.68 0.38 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #mturi 

W.S. Elev (ft) 1338.79 Element Left OB Channel Right OB 
Vel Head (ft) 0.10 Wt. n-Val. 0.045 
E.G. Elev (ftl , 1338.89 Reach Len. (ft) 515.00 518.73 420.00 
Crit W.S. (ft) 1335.95 Flow Area (sq ft) 948.24 
E.G. Slope (ft/ft) 0.001311 Area (sq ft) 948.24 
Q Total (cfs) 2440.00 Flow (cfs) 2440.00 
Top Width (ftl 299.53 Top Width (ft) 299.53 
Vel Total (ft/s) 2.57 Avg. Vel. (ft/s) 2.57 
Max chl Dpth (ft) 6.19 Hydr. Depth (ft) 3.17 
Conv. Total (cfs) 67378.0 Conv. (cfs) 67378.0 
Length wtd. (ft) 518.73 Wetted Per. (ft) 300.39 
Min Ch El (ft) 1332.60 Shear (lb/sq ft) 0.26 
Alpha 1.00 Stream Power (lb/ft s) 0.67 
Frctn Loss (ft) 0.72 Cum Volume (acre-ft) 1.58 1097.58 1.81 
C 6 E Loss (ft) 0.00 Cum SA (acres) 4.83 163.01 1.66 

Warning - Divided flow computed for this cross-section. 
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CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 

, Alpha 
Fectn LOSS (ft) 
C & E Loss (ft) 

1339.69 Element 
0.10 Wt. n-Val. 

1339.79 Reach Len. (ft) 
1336.53 Flow Area (sq ft) 
0.001026 Area (sq ft) 
3120.00 Flow (cfe) 
333.01 Top Width (ftl 
2.53 Avg. Vel. (ft/sl 
7.09 Hydr. Depth (ft) 

97425.2 Conv. (cfa) 
518.73 Wetted Per. (ft) 
1332.60 Shear (Ib/sq ft) . 

1.00 Stream Power (lb/ft s) 
0.55 cum volume (acre-f t) 
0.00 cum SA (acres) 

Left OB Channel Right OB 
0.045 

515.00 518.73 420.00 

Warning - Divided flaw computed for this cross-section. 
CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 23.962 

INPUT 
Description: 
Station Elevation Data n u =  35 

sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
4749.72 1345.2 4753.42 1345.24 4766.27 1344.84 4180.74 1344.62 4786.63 1344.61 

4797 1344.3 4799.75 1344.14 4812.9 1342.57 4823.06 1340.39 4827.42 1339.91 
4836.48 1337.5 4844.07 1336.27 4860.4 1335.9 4865.68 1336.55 4879.99 1337.57 
4885.7 1338.5 4895.35 1338.76 4901.2 1338.58 4910.53 1338.45 4918.33 1337.73 
4925.23 1337.2 4938.85 1336.55 4948.14 1336.27 4950.9 1336.31 4982.05 1332.7 
4995.98 1331.2 5002.33 1331.4 5029.3 1331.45 5055.27 1333.37 5081.71 1334.42 
5098.49 1335.5 5122.67 1337.78 5168.64 1342.35 5185.4 1343.54 5192.39 1343.68 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4749.72 .04 4749.72 ,045 5192.39 .05 

Bank sta: Left ~ L ~ h t  Lengths: Left Channel Right Coeff Contr. Expan. 
4749.72 5192.39 245 265.27 280 .1 .3 

Left Levee Station- 4749.72 Elevation- 1345.2 
Right Levee Station= 5192.39 Elevation= 1343.68 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftY 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1340.33 Element Left OB Channel Right OB 
0.06 Wt. n-Val. 0.045 

1340.39 Reach Len. (ft) 245.00 265.27 280.00 
1335.46 Flow Area (sq ft) 1547.51 
0.000461 Area (aq ft) 1547.51 
3100.00 Flow (cfs) 3100.00 
324.63 Top Width (ft) 324.63 
2.00 Avg. Vel. (ft/a) 2.00 
9.13 Hydr. Depth (ft) 4.77 

144344.4 Conv. (ofs) 144344.4 
265.27 Wetted Per. (ft) 325.95 
1331.20 Shear (lb/aq it) 0.14 

1 .OO stream Power (lb/ft s) 0.27 
0.14 Cum volume (acre-ft) 0.56 1239.62 0.32 
0.00 Cum SA (acrea) 2.02 173.61 0.38 

CROSS SECTION OUTPUT Profile #EUture 

W.S. Elev (ft) 1338.04 Element Left 08 Channel Right OB . . 
Vel Head (ft) 0.12 Wt. n-Val. 0.045 
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E.G. Elev (ft) 
crit W.S. ' (ft) 
E.G. Slope (ft/ft) 
Q Total (Cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Reach Len. (ft) 245.00 
Flow Area ( s q  ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft 8 )  

Cum Volume (acre-ft) 1.58 
Cum SA (acres) 4.83 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elav (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LO58 (ft) 
C 6 E Loss (ft) 

Prof~le #Exlstxng 

1339.13 Element Left OB Channel Rrght OB 
0.11 Wt. n-Val. 0.045 

1339.24 Reach Len. (ft) 245.00 265.27 280.00 
1335.47 Flow Area (sq ft) 1172.91 

0.001087 Area (sq ft) 1172.91 
3120.00 Flow (cfs) 3120.00 
305.96 Top Wldth (ft) 305.96 
2.66 Avg. Vel. (ft/s) 2.66 
7.93 Hydr. Depth (ft) 3.83 

94631.5 Conv. (cfs) 94631.5 
265.27 Wetted Per. (ft) 307.10 
1331.20 Shear (lb/sq ft) 0.26 

1.00 stream Power (lb/ft s) 0.69 
0.32 Cum Volume (acre-ft) 249.08 1363.41 34.95 
0.00 Cum SA (acres) 127.06 172.30 16.51 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 23.911 

INPUT 
Description: 
Station Elevation Data num= 33 - 

sta ~ l s v  Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4803.98 .05 4803.98 .045 5146.74 .05 

Bank Sta: Left Right Lengths: Left Channel ~ i g h t  Coeff Contr. Expan. 
4803.98 5146.74 510 447.42 375 .1 .3 

Left Levee Station= 4803.98 Elevation= 1342 
Right Levee Station= 5146.74 Elevation= 1343.75 

CROSS SECTION OUTPUT Profile %Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1340.17 Element Left OB Channel Right OB 
0.08 Wt. n-Val. 0.045 

1340.24 Reach Len. (ft) 510.00 447.42 375.00 
CEit W.S. (ft) 1335.25 Flow Area (sq St) 
E.G. Slope (ft/ft) 0.000628 Rrea (sq ft) 
Q Total (cfs) 3100.00 Flow (cfs) 
Top Width (ft) 307.00 Top Width (ft) 
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vel Total (ft/s) 2.25 Avg. Vel. (ft/~) 2.25 
Max Chl Dpth (ft) 9.87 Hydr. Depth (ft) 4.50 
Conv. Total (cfa) 123657.2 Conv. (cfs) 123651.2 
Length Wtd. (ft) 441.42 Wetted-Per. (ft) 308.71 
Min Ch El (ft) 1330.30 Shear (lb/sq ft) 0.18 
Alpha 1.00 stream Power (lb/ft a)  0.39 
Frctn Loss (ft) 0.06 Cum Volums (acre-ft) 0.56 1230.70 0.32 
C 6 E Lose (ft) 0.01 Cum SA (acres) 2.02 171.69 0.38 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.1 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1337.62 Element &eft OB Channel ~ i g h t  OB 
Vel Head (ft) 0.16 Wt. n-Val. 0.045 
E.G. Elev (ft) 1337.78 Reach Len. (ft) 510.00 441.42 375.00 
Crit W.S. (ft) 1334.87 Flow Area (sq ft) 159.39 
E.G. slope (ft/ft) 0.001414 Azea (sq ft) 159.39 
Q Total (ofs) 2440.00 Flow (cfs) 2440.00 
Top Width (ft) 181.32 Top Width (ft) 181.32 
Vel Total (ft/s) 3.21 Avg. Val. (ft/s) 3.21 
Max chi Dpth (ft) I .32 Hydr. Depth (ft) 4.19 
Conv. Total (cfs) 64883.9 Conv. (cfs) 64883.9 
Length Wtd. (ft) 447.42 Wetted Per. (ft) 182.45 
Min Ch El (ftl 1330.30 Shear (lb/sq ft) 0.37 
Alpha 1.00 Stream Power (lb/ft a) 1.18 
Frotn Loss (ft) 0.08 Cum volume (acre-f t) 1.58 1081.86 1.81 
c s E LOSS (ft) 0.01 Cum SA (acres) 4.83 158.35 1.66 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croes sections. 

CROSS SECTTON OUTPUT Profile #Existing 

W.S. Elev (ft) 1338.71 Element Left 08 Channel Right OB 
Vel Head (ft) 0.15 Wt. n-Val. 0.045 

a 
E.G. Elev (ft) 1338.92 Reach Len. (ft) 510.00 447.42 375.00 
Crit W.S. (ft) 1335.26 slow Area (sq ft) 989.03 
E.G. Slope (ft/ft) 0.001342 Area (aq ft) 989.03 
Q Total (cfs) 3120.00 Flow (cfs) 3120 .OO 
Top Width (ft) 233.43 Top Width (ft) 233.43 
vel Total (ft/s) 3.15 Avg. vel. (ft/a) 3.15 
Max Chl Dpth (It1 8.47 Hydr. Depth (ft) 4.24 
Conv. Total (cfs) 85181.5 Conv. (cfs) 85181.5 
Length Wtd. (ft) 447.42 Wetted Per. (ft) 234.79 
Min Ch El (ft) 1330.30 Shear (lb/sq ft) 0.35 
Alpha 1.00 stream Power (lb/ft a) 1.11 
Frctn Loss (ft) 0.09 Cum Vol- (acre-ft) 249.08 1356.83 34.95 
c 6 E Loss (ft) 0.00 Cum SA (acre=) 121.06 170.66 16.51 

Warning - Divided flow computed for this cross-section. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is leas 

than 0.7 or greater than 1.4. This may indicate the need for additional crose sections. 

CROSS SECTION RIVER: EM6 
REACH: Reaoh 5 RS: 23.827 

INPUT 
Description: End of Leisure World Golf Course 
Just Upstream of Southern Avenue 

Bridge 
Q(D)=3,500 cfs, Q(F)=2,440 cfs 6 Q(E)-3,260 cfs 
NO 

Ineffective Flow Area From Southern Avenue Bridge 
Station Elevation Data num= 24 
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sta  lev Sta Elev Sta Elev Sta Elev sta  lev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4793.18 .04 4915.49 ,015 5079.22 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4915.49 5079.22 9.08 9.08 9.08 .1 

Left Levee Station= 4915.79 Elevation= 1341.19 
Right Levee Station= 5079.22 Elevation= 1341.3 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E LO88 (ft) * CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LO98 (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (f t) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (of*) 
Length Wtd. (ft) 
Min Ch El (ft) 

Profile #Design 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow A r e a  (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Rydr. Depth (ftl 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (aore-ft) 
Cum SA (acres) 

Profile #Future 

Element 
Wt. *-Val. 
Reach Len. (ft) 
Flow A r e a  (sq ft) 
Area (sq ft) 
Flow (cfsl 
Top Width (ft) 
Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
Conv. (cis) 
Wetted Per. (ft) 
Shear (lb/~q ft) 
stream Power (lb/ft 8 )  

Cum volume (acre-ft) 
Cum SA (acres) 

Profile #Existing 

1338.65 Element 
0.18 Wt. n-Val. 

1338.83 Reach Len. (ft) 
1332.61 Flow Area (sq ftl 

0.000078 A r e a  (sq ft) 
3260.00 Flow (cfs) 
119.51 Top Width (ft) 
3.42 Avg. V e l .  (ft/s) 
9.95 Hydr. Depth (ft) 

368260.0 Conv. (cfs) 
9.08 Wetted Per. (ft) 

1328.70 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 

Left OB 

9.08 

Left OB 

9.08 

Left OB 

9.08 

Channel Right OS 
0.015 

Channel Right OB 
0.015 
9.08 9.08 

824.76 
824.76 

2440.00 
114.25 
2.96 
7.22 

Channel Right 08 
0.015 
9.08 9.08 

952.19 
952.19 

3260.00 
119.51 
3.42 
7.97 

368260.0 
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Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 249.08 1346.86 34.95 
C 6 E Loss (ft) 0.00 cum SA (acres) 127.06 168.84 16.51 

CROSS SECTION RIVER: mil? 

REACH: Reach 5 RS: 23.825 

INPUT 
Description: Southern Avenue Bridge Upstream Face 
4 Span Bridge with Concrete 

Apron and Slopes 
Manning's n Value of .015 used for Channel 
US8 

Field Survey Data for M i a  Crosa Section 
Skew Angle 8.64 Degrees, 

cross section Data Adjust 
Station Elevation Data nun- 9 

Sta Elev Sta Elev Sta Elev sta  lev Sta Elev 
4901.27 1341.83 4933.68 1342.02 4941.42 1339.71 4967.86 1328.49 5002.45 1328.39 
5038.36 1328.5 5063.4 1338.9 5071.08 1341.17 5110.78 1341.4 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4901.27 .04 4933.68 ,015 5071.08 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4933.68 5071.08 108.37 108.37 108.37 .3 .5 -~ ~ ~ 

Lsf t Levee Station= 4933.68 Elevaticn- 1342.02 
Right Levee Station- 5071.08 Elevation- 1341.17 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S; (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (et/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1340.03 Element 
0.15 Wt. n-Val. 

1340.18 Reach-Len. (it) 
1332.49 Flow Area (sq ft) 

0.000055 Area (sq ft) 
3500.00 Flow (cfs) 
126.88 Top Width (ft) 
3.08 Avg. Val. (ft/s) 
11.64 Hydr. Depth (ft) 

472948.9 Conv. (of=) 
0.00 Wetted Per. (ft) 

1328.39 Shear (lb/sq ft) 
1.00 Stream Power (Ib/ft 6 )  

0.00 Cum Volume (acre-ft) 
0 .O1 Cum SA (acres) 

Left OB Channel Right OB 
0.015 

0.00 0.00 0.00 
1134.60 
1134.60 
3500 .OO 
126.88 
3.08 
8.94 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is lesa 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile Xhrture 

W.S. Elev (ft) 1337.56 Element Left OB Channel Right OB 
Vel Head (ft) 0.13 Wt. n-Val. 0.015 
E.G. Elev (ft) 1337.69 Reach Len. (ft) 0.00 0.00 0.00 
Crit W.S. (ft) 1331.65 Flow Area (aq ft) 838.30 
E.G. Slope (ft/ft) 0.000063 Area (sq ft) 838.30 
Q Total (cfs) 2440.00 Flow (0f.s) 2440.00 
Top Width (it) 113.68 Top Width (ft) 113.68 
Vel Total (ft/a) 2.91 Avg. Vel. (ft/s) 2.91 
Max Chl Dpth (ft) 9.17 Hydr. Depth (ft) 7.37 
Conv. Total (cfr) 308056.9 Conv. (cis) 308056.9 
Length Wtd. (ft) 0.00 Wettad Per. (ft) 117.33 
Kin Ch El (ft) 1328.39 Shear (lb/sq ft) 0.03 
Alpha 1 .OO Stream Power (lb/ft a) 0.08 
Frctn Loss (ft) Cum Volume (acre-ft) 1.58 1073.55 1.81 
C 6 E Loss (ft) Cum SA (acres) 4.83 156.81 1.66 
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Warning - The conveyance ratio (upstream conveyanoe divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (Et/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (Et) 
Mi" Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1338.65 Element 
0.18 Wt. n-Val. 

1338.83 Reach Len. (ft) 
1332.31 Flow Area (sq ft) 
0.000075 Area (sq ft) 
3260.00 Flow (cfs) 
118.88 Top Width (ft) 
3.38 Avg. Vel. (ft/s) 
10.26 Hydr. Depth (ft) 

377678.2 Conv. (cfs) 
0.00 wetted Per. (ft) 

1328.39 Shear (lb/sq ft) 
1.00 stream Power (lb/Et s) 

Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.015 

0.00 0.00 0.00 
965.28 

Warning - The conveyance ratio (upstream conveyance div~ded by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

BRIDGE 
REACH: Raach 5 

RIVER: EMF 
RS: 23.815 

INPUT 
Description: Southern Avenue 4-Span Bridge 
Used Field Survey Data for Cross 

Sections 
Bridge skew 8.76 Degrees, Cross Section Data Adjusted 
Distance from Upstream XS = 0 
Deck/Roadway Width = 108.37 
Weir Coefficient - - 2.6 

Bridge Deck/Roadway Skew = 
upstream Deck/Roadway Coordinates 

nt>m= 19 -. 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4876.79 1342.36 1342.36 4901.27 1342.22 1341.8-4922.64 1342.09 1341.91 
4933.68 1342.06 1342.02 4940 1342.03 1339.98 4962.31 1341.97 1339.87 

Upstream Bridge Cross Section Data 
Station Elevation Data nun= 9 

Sta Elev Sta Elev sta  lev Sta Elev Sta Elev 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4901.27 .04 4933.68 ,015 5071.08 .04 

Bank Sta: Left Right Coeff Contr. Expan. 
4933.68 5071.08 .3 .5 

Lsf t Levee Station= 4933.68 Elevation= 1342.02 
Right Levee Station- 5071.08 Elevation= 1341.17 

Downstream Deck/Roadway Coordinates 
"urn= 19 -. 
Sta HI Cord Lo Cord Sta Hz Cord Lo Cord Sta HL Cord Lo Cord 

4876.79 1342.36 1342.36 4885.07 1342.24 1340 4922.64 1342.09 1341 
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Downstream Bridge Cross Section Data 
Station Elevation Data n u -  9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 
4885.07 1340.97 4930.3 1341.91 4938.94 1339.44 4965.47 1328.24 5000.53 1328.53 
5035.99 1328.49 5061.3 1339.26 5070.06 1341.7 5124.39 1341.2 

Manning88 n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4885.07 .04 4930.3 ,015 5070.06 .04 

Bank Sta: Left Right Coeff Contr. Expan. 
4930.3 5070.06 .3 .5 

Lsf t Levee Station= 4930.3 Elevatian- 1341.91 
Right Levee Station= 5070.06 Elevation- 1341.7 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downatream Embankment side slope = 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 

Energy head used in spillway design = 
Spillway height used in design - 
Weir crest shape .= Broad Crested 

Number of Piers = 3 

Pier Data 
Pier Station Upstream- 4967.89 Downstream- 4965.4 
Upstream n v m ~  5 

Width Elev Width Elev Width Elev Width Elev Width Elev 
2 1327.49 2 1338.75 2.93 1338.75 3.09 1339.48 11.16 1340 

Downstream num= 5 
Width Elev Width Elev Width Elev Width Elev Width Elev 

2 1327.24 2 1338.75 2.97 1338.75 3.03 1339.51 11.02 1340 

Pier Data 
Pier Station Upstream= 5002.47 Downstream- 4999.9 
u~steeam n u =  5 -=- 

Width Elev Width Elev Width Elev Width Elev Width Elev 
2 1327.39 2 1338.68 2.9 1338.68 3.04 1339.39 11.03 1340 

Downstream nun= 5 
Width Elev Width Elev Width Elev Width Elev Width Elev 

2 1327.53 21338.72 2.931338.72 3,031339.56 11.01 1340 

Pier Data 
Pier Station Upatream= 5037.09 Downstream= 5034.63 
Upstream n-= ' 5 

Width Elev Width Elev Width Elev Width Elev Width Elev 
2 1327.5 2 1338.55 2.86 1338.55 3 1339.25 11.01 1340 

Downstream num- 5 
Wldth Elev Wldth Elev Width Elev Width Elev Wldth Elov 

2 1327.49 2 1338.6 2.95 1338.6 3.04 1339.35 11.02 1340 

Number of Bridge Coefficient Sets = 1 

Low Flow Methods and Data 
Energy 
Momentum Cd - 1.2 
Yarnell KVal - .9 

Selected Low Flow Methods = Highest Energy Rnawer 

High Flow Method - 
Energy Only 
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Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component to Momentum 
class B flow critical depth computations use critical depth 

inside the bridge at the downstream end 
Criteria to check for pressure flow = Upstream water surface 

BRIDGE OUTPUT Profile #Design 
Opening : Bridge X1 

E.G. US. (Ft) 1340.18 Element Inside BR US Inside BR DS 
W.S. US. (ft) 1340.03 E.G. Elev (it) 1340.17 1340.14 
Q Total (ofs) 3500.00 W.S. Elev (ft) 1339.99 . 1339.96 
Q Bridge (cfs) 3500.00 Crit W.S. (ft) 1332.71 1332.69 
Q Weir (cfs) Max Chl Dpth (ft) 11.59 11.71 
Weir Sta Lft (ft) Vel Total (ft/s) 3.42 3.39 
Weir sta Rgt (ft) Flow Area (sq ft) 1022.41 1033.50 
Weir Submerg Froude # Chl 0.20 0.20 
Weir Max Depth (ft) specif Force (cu ft) 5869.48 5867.85 
Min Top Rd (ft) 1341.70 Hydr Depth (ft) 
Min El Prs (ft) 1339.98 W.P. Total (ft) 307.54 309.44 
Delta EG (ft) 0.05 Conv. Total (cfs) 225599.9 228756 .O 
Delta WS (ft) 0.05 Top Width (ft) 
BR Open Area (sq ft) 1022.41 F r c b  Loss (ft) 0.03 0.00 
BR Open vel (ft/s) 3.42 C 6 E L o s s  (ft) 0.00 0.01 
Coef of Q Shear Total (lb/sq ft) 0.05 0.05 
Br Sel Mthd Energy only Power Total (lb/ft s) 0.17 0.17 

~ o t e  - ~omentum answer is not valid if the water surface is ahove the law chord or if there is weir 
flow. The momentum answer has been disregarded. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance)' is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

a BRIDGE OUTPUT Profile #Future 
Opening : Bridge #1 

E.G. US. (ft) 1337.69 Element Inside BR US Inside BR DS 
W.S. US. (ft) 1337.56 E.G. Elev (ft) 1337.68 1337.65 
Q Total (cfs) 2440.00 W.S. Elev (ft) 1337.53 1337.49 
Q Bridge (cfs) 2440.00 Crit W.S. (ft) 1331.82 1331.83 
Q weir (cfs) Max Chl Dpth (ft) 9.13 9.25 
Weir Sta Lft (ft) Vel Total (ft/s) 3.13 3.13 
Weir Sta Rgt (ft) Flow Area (sq ft) 780.59 780.42 
Weir Submerg Proude # Chl 0.20 0.20 
Weir Max Depth (it) specif Force (cu ft) 3486.22 3416.44 
Min Top Rd (ft) 1341.70 Hydr Depth (ft) 7.26 1.25 
Min El Prs (ft) 1339.98 W.P. Total (ft) 165.08 165.22 
Delta EG (ft) 0.04 Conv. Total (cfs) 217839.9 217643.3 
Delta WS (ft) 0.04 Top Width (ft) 107.53 107.60 
BR Open Area (sq ft) 1022.41 Frctn Loss (ft) 
BR Open Vel (ft/s) 3.13 C 6 E Loss (ft) 
Coef of Q shear Total (lb/sq ft) 0.04 0.04 
Br Sel Mthd Momentum Power Total (lb/ft 9) 0.12 0.12 

BRIDGE OUTPUT Profile #Existing 
Opening : Bridge #1 

E.G. US. (ft) 1338.83 Element Inside BR US Inside BR DS 
W.S. US. (ft) 1338.65 E.G. Elev (ft) 1338.81 1338.78 
Q Total (cfs) 3260.00 W.S. Elev (ft) 1338.61 1338.57 
Q Bridge (cfs) 3260.00 Crit W.S. (ft) 1332.52 1332.51 
Q Weir (cfs) Max Chl Dpth (ft) 10.22 10.32 
Weir Sta Lft (ft) Vel Total (ft/s) 3.62 3.63 
Weir Sta Rgt (ft) Flow Area (sq ft) 899.62 899.09 
Weir Submerg Froude # Chl 0.23 0.23 
Weir Max Depth (ft) specif Force (ou ft) 4524.36 4510.96 
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Min Top Rd (ft) 1341.70 Hydr Depth (ft) 8.05 7.98 
Min El Prs (ft) 1339.98 W.P. Total (ft) 178.02 177.20 
Delta EG (ft) 0.05 Conv. Total (cfs) 262435.4 262985.2 
Delta WS (ft) 0.05 Top-Width (ft) 111.81 112.69 
BR Open Area (sq it) 1022.41 Frctn Loss (ft) 
BR open Vel (ft/s) 3.63 C 6 E Lose (ft) 
Coef of Q shear Total (lb/eq ft) 0.05 0.05 
8. Sel Mthd Momentum Power Total (lb/ft s) 0.18 0.18 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 23.804 

INPUT 
Description: Southern Avenue Bridge Downstream Face 
4 Span Bridge with 

Concrete Apron and Slopes 
Manning98 n value of .015 used for 

Channel 
Use Field Survey Data for this Cross Section 
Skew Angle 

8.37 Degrees, Cross Section Data Adjusted 
stition Elevation Data n u =  9 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
4885.07 1340.97 4930.3 1341.91 4938.94 1339.44 4965.47 1328.24 5000.53 1328.53 
5035.99 1328.49 5061.3 1339.26 5070.06 1341.7 5124.39 1341.2 

Manning'~ n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4885.07 .04 4930.3 ,015 5070.06 ,011 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4930.3 5070.06 8.41 8.41 8.41 .3 .5 

 eft ~ e v e e  Station= 4930.3 Elevation- 1341.91 
Right Levee Station= 5070.06 Elevation- 1341.7 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1339.98 Element Left OB Channel Right OB 

a 
Vel Head (ft) 0.15 Wt. n-Val. 0.015 
E.G. Elev (ft) 1340.13 ReachLen..(ft) 8.41 8.41 8.41 
Crit W.S. (ft) 1332.47 Flow Area (aq ft) 1131.72 
E.G. Slope (ft/ft) 0.000055 Area (sq ft) 1131.72 
Q Total (cfs) 3500.00 Flow (cfe) 3500.00 
Top Width (ft) 126.81 Top Width (ft) 126.81 
Vel Total (ft/s) 3.09 Avg. Vel. (ft/s) 3.09 
Max Chl Dpth (ft) 11.74 Hydr. Depth (ft) 8.92 
Conv. Total (ofs) 470937.1 Conv. (cfs) 470937.1 
Length Wtd. (ft) 8.41 Wetted Per. (ft) 131.45 
Min Ch El (ft) 1328.24 Shear (lb/sq ft) 0.03 
Alpha 1.00 stream Power (lb/ft s) 0.09 
Frctn Loss (ft) 0.00 cum volume (acre-ft) 0.56 1215.06 0.32 
C 6 E Loss (ft) 0 .OO Cum SA (aerss) 2.02 169.42 0.38 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1337.51 Element Left OB Channel Right OB 
Vel Head (ft) 0.13 Wt. n-Val. 0.015 
E.G. Elev (ft) 1337.65 Reach Len. (it) 8.41 8.41 8.41 
Crit W.S. (ft) 1331.64 Flow Area (sq ft) 836.80 
E.G. Slope (ft/ft) 0.000063 Area (sq ft) 836.80 
Q Total (cfs) 2440.00 Flow (cfs) 2440.00 
Top Width (ft) 113.69 Top Width (ft) 113.69 
Vel Total (ft/s) 2.92 Avg. Vel. (ft/a) 2.92 
Max Chl Dpth (ft) 9.27 Hydr. Depth (ft) 7.36 
conv. Total (cfa) 307001.2 Conv. (cfs) 307001.2 
Length Wtd. (ft) 8.41 Wetted Per. (ft) 117.41 
Min Ch El (ft) 1328.24 Shear (lb/sq ft) 0.03 
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Alpha 
Frctn Lose (ft) 
C 6 E LOSS (ft) 

1.00 Stream Power (Ib/ft 8 )  0.08 
0.00 Cum Volume (acce-ft) 1.58 1071.61 1.81 
0.00 Cum SA (acres) 4.83 156.54 1.66 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
canv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area ( s q  ftl 
Flow (cfs) 
Top Width (ft) 
Ava. Vel. ift/sl . . .  
Hy&. Depm (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volums (acre-ft) 
Cum SA (acres) 

Left OB Channel Right 08 
0.015 

8.41 8.41 8.41 
962.94 
962.94 

3260.00 
118.81 

3.39 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 23.803 

INPUT 
Description: Begin of Supersition Springs Golf Club 
No Ineffective Flow Area 

From Southern Avenue Brldge 
Station Elevation Data num= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4807.85 1342 4842.41 1340.54 4863.98 1340.22 4867.21 1340.1 4879.58 1340.05 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4807.85 .04 4932.82 ,015 5073.38 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4932.82 5073.38 160 235.63 310 .3 .5 

Left Levee Station- 4932.82 Elevation= 1341.01 
Right Levee Station- 5073.38 Elevation= 1340.49 

CROSS SECTION WTPUT Profile #Design I 
W.S. Elev (ft) 
Val Bead Lftl 

1339.97 Element 
0.15 Wt. n-Val. . . 

E.G. Elev (ft) 1340.12 Reach Len. (ft) 
Crit W.S. (ft) 1332.64 FLOW Area (sq ft) 
E.G. Slope (ft/ft) 0.000062 Area (sq ft) 
Q Total (cfs) 3500.00 Flow (cfs) 
Top Width (ft) 129.12 ' Top Width (ft) 

Left OB Channel Right OB 
0.015 

vei Total (ft/8) 3.16 ~ v g .  vel. (ft/s) 3.16 
Max Chl Doth iftl 11.17 Hvdr. Deoth (ftl 8.58 

Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1.00 Stream Power (lb/ft 8)  0.10 
0.02 Cum Volume (acre-ft) 0.56 1214.84 0.32 
0.05 Cum SA (acres) 2.02 169.40 0.38 

a CROSS SECTION OUTPUT Profile #Future 
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W.S. Elev (ft) 1337.50 Element Left 08 Channel Right 08 
Vel Head (ft) 0.14 Wt. n-Val. 0.015 
E.G. Elev (ft) 1337.64 Reaeh Len. (ft) 160.00 235.63 310.00 
Crit W.S. (ft) 1331.85 Flow Area (sq ft) 813.95 
E.G. Slope (ft/ft) 0.000069 Area (sq ft) 813.95 
Q Total (cfa) 2440.00 Flow (cfe) 2440.00 
Top Width (ft) 111.13 Top Width (ft) 111.13 
vel Total (ft/s) 3.00 Avg. Vel. (ft/s) 3.00 
Max Chl Dpth (ft) 8.70 Hydr. Depth (ft) 7.32 
Conv. Total (cfs) 293652.0 Conv. (cfs) , 293652.0 
Length Wtd. (ft) 235.63 Wetted Per. (ft) 117.11 
Min Ch El (ft) 1328.80 Shear (lb/sq ft) 0.03 
Alpha 1 .OO stream Power (lb/ft a) 0.09 
Frctn Loss (ft) 0.02 Cum Volvme (acre-ft) 1.58 1071.45 1.81 
C 6 E Lose (ft) 0.06 Cum SA (acres) 4.83 156.52 1.66 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1338.59 Element Left 08 Channel Right 08 
Vel Head (ft) 0.19 Wt. n-Val. 0.015 
E.G. Elev (ft) 1338.77 Reaoh Len. (ft) 160.00 235.63 310.00 
Crit W.S. (ft) 1332.47 Flow Area (sq ft) 937.34 
E.G. Slope (ft/ftl 0.000083 Area (sq ft) 937.34 
Q Total (ofs) 3260.00 Flow (cfs) 3260.00 
Top Width (ft) 117.30 Top Width (ft) 117.30 
vel Total (ft/s) 3.48 Avg. Vel. (ft/s) 3.48 
Max Chl Dpth (it) 9.79 Hydr. Depth (ft) 7.99 
Conv. Total (cfs) 358272.6 Conv. (cfs) 358272.6 
Length Wtd. (ft) 235.63 Wetted Per. (ft) 123.67 
Min Ch El (ft) 1328.80 Shear (lb/sq ft) 0.04 
Alpha 1.00 stream Power (lb/ft s) 0.14 
Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 249.08 1344.24 34.95 
c 6 E Loss (ft) 0.08 Cum SA (acres) 127.06 168.52 16.51 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 23.758 

0 
INPUT 
Description: Just Downstream of Southern Avenue 
Q(D)=4,800 cfs, Q(F)=2,440 cfs 

6 Q(E)=3,260 cfs 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4594.99 1342 4605.62 1341.71 4617.71 1341.54 4622.76 1341.76 4632.97 1341.78 
4647.24 1341.6 4670.71 1341.25 4752.43 1340.66 4770.97 1340.18 4785.24 1339.76 
4793.75 1340.4 4795.23 1340.27 4806.61 1338.65 4822.98 1337.92 4835.68 1336.42 
4868.49 1333.1 4890.7 1329.4 4895.56 1328.32 5052.17 1328.32 5056.2 1329.33 
5068.05 1331.5 5101.87 1337.31 5109.23 1338.62 5126.55 1341.22 5130.01 1341.54 
5141.35 1341.7 

Manning's n Values n u =  . 3 
Sta n Val Sta n Val Sta n Val 

4594.99 .05 4793.75 ,045 5130.01 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4793.75 5130.01 190 243.17 300 .1 .3 

Lef t Levee Station- 4793.75 Elevation- 1340.5 
Right Levee Station- 5130.01 Elevation- 1341.54 

CROSS SECTION OUTBUT Profile #Design 

W . S .  Elev (ft) 1340.00 Element Left 08 Channel Right 08 
Vel Head (ft) 0.05 Wt. n-Val. 0.045 
E.G. Elev (it) 1340.05 Reaoh Len. (ft) 190.00 243.17 300.00 
Crit W.S. (ft) 1331.30 Flow Area (sq ft) 2688.12 
E.G. Slope (ftlft) 0.000173 Area (sq ft) 2688.12 
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Q Total (of=) 4800.00 Flow (cfs) 4800.00 
Top Width (ft) 321.21 Top Width (ft) 321.27 
Vel Total (ft/s) 1.79 Avg. Vel. (£Us) 1.19 
Max Chl Dpth (ft) 11.68 Hydr. Depth (ft) 8.31 
Conv. Total (cfs) 364455.1 Conv. (cfs) 364455.7 
Length Wtd. (ft) 243.11 Wetted Per. (ft) 323.09 
Min Ch El (ft) 1328.32 Shear (lb/sq ft) 0.09 
Alpha 1.00 stream Power (lb/ft s) 0.16 
Frctn Lose (ft) 0.08 Cum Volume (acre-ft) 0.56 1204.57 0.32 
C 6 E Loss (ft) 0.01 Cum SA (acres) 2.02 168.18 0.38 

Warning - The conveyanoe ratio (upstream oonveyance divided by downstream conveyance) is less 
than 0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
F r o b  Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfsl 
Top Width (ft) 
Avg. V d .  (ft/8) 
Hydr. Depth (ft) 
Conv. (of=) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB Channal Right OB 
0.045 

190.00 243.11 300.00 
1948.26 
1948.26 
2440.00 
216.98 
1.25 
1.03 

235326.4 
278.48 
0.05 
0.06 

1.58 1063.98 1.81 
4.83 155.41 1.66 

a Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) , 

1338.64 Element 
0.03 Wt. n-Val. 

1338.61 Reach Len. (ft) 
1330.64 Flow Area . (sq ft) 

0.000131 Area (sq ft) 
3260.00 Flow (cfs) 
302.53 Top Width (ft) 
1.44 Avg. Vel. (ft/sl 
10.32 Hydr. Depth (ft) 

285105.1 conv. (cfs) 
243.11 Wetted Per. (ft) 
1328.32 Shear (lb/aq ft) 

0 0  Stream Power (lb/ft s) 
0.06 Cum volume (acre-ft) 
0.01 cum SA (acres) 

Left OB Channel I tight OB 

300.00 

34.95 
16.51 

Warning - The conveyance ratio (upstream conveyanoe divided by downstream oonveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross eecticns. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 23.112 

INPUT 
Descr~ptlon: 
Station Elevation Data numi 21 

Sta Elev sta Elev Sta Elev sta  lev Sta Elev 
4853.52 1343 4859.6 1342.14 4870.53 1341.01 4883.82 1339.98 4892.01 1339.51 
4898.51 1339 4909.42 1331.66 4912.99 1337.62 4922.17 1336.33 4928.6 1334.99 
4945.21 1333.6 4958.11 1331.81 4974.48 1330.06 4919.57 1328.32 5025.95 1328.32 
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Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4853.52 .05 4853.52 .045 5177.19 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4853.52 5177.19 555 569 550 .1 .3 

 eft Levee Station- 4853.52 Elevation- 1343 
Right Levee Station- 5177.19 Elevation- 1342.06 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mi" Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (it) , 

vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch ~l (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenmth Wtd. Lftl 
 in-ch El (ft) 
Alpha 
Frctn Loss (ft) 
c 6 E Loes (ft) 

Profile #Design 

1339.80 Element Left OB Channel Right 08 
0.15 Wt. n-Val. 0.045 

1339.96 Reach Len. (ft) 555.00 569.00 550.00 
1333.96 Flow Area (sq ft) 1521.78 

0.000836 Area (sq ft) 1521.78 
4800.00 Flow (cfe) 4800.00 
251.70 TopWidth (ft) 251.70 
3.15 Avg. Vol. (ft/s) 3.15 
11.48 My&. Depth (ft) 6.05 

166014.7 Conv. (cfs) 166014.7 
569.00 Wetted Per. (ft) 253.42 
1328.32 Shear (lb/aq ft) 0.31 

1.00 stream Power (lb/ft a) 0.99 
0.39 Cum Vplume (acre-ft) 0.56 1192.82 0.32 
0.02 cum SA (acres) 2.02 166.58 0.38 

Profile Xhlture 

1337.41 Element 
0.10 Wt. n-Val. 

1337.50 Reach Len. (ft) 
1332.19  low Area (sq ft) 

0.000673 Area (sq ft) 
2440.00 Flow (cfs) 
198.33 Top Width (ft) 
2.48 Avg. Vel. (ft/a) 
9.09 Hydr. Depth (ft) 

94035.3 Conv. (cfa) 
569.00 Wetted Per. (ft) 
1328.32 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft 8 )  

0.34 Cum Volume (acre-ft) 
0.01 Cum sA (acres) . 

Left OB Channel Right OB 
0.045 

555.00 569.00 550.00 

Profile #Existing 

1338.49 Element Left 08 Channel Right OB 
0.11 Wt. n-Val. 0.045 

1338.60 Reach Len. (ft) 555.00 569.00 550.00 
1332.86 Flow Area (sq ft) 
0.000699 Area (sq ft) 
3260.00 Flow (ofs) 
222.82 Top Width (ft) 
2.69 Avg. Vel. (ft/e) 
10.17 Hydr. Depth (ft) 

123290.3 Conv. (cfa) 
569.00 Wetted Per. lftl . . 
1328.32 Shear (lb/sq ft) 0.24 

1.00 Stream Power (lb/ft s) 0.63 
0.34 Cum Volume (acre-ft) 249.08 1325.88 34.95 
0.01 cum SA (acres) 127.06 165.92 16.51 



CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 23.604 

INPUT 

Station Elevation Data num= 32 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4823.51 1344.5 4825.09 1344.6 4835.96 1343.49 4841.04 1342.87 4866.05 1339 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4823.51 .05 4823.51 .045 5234.57 .05 

Bank sta: Left Rrght Lengths: Left Channel Right Coeff Contr. Expan 
4823.51 5234.57 1040 814.02 650 .1 .3 

Left Levee Station= 4823.51 Elevation= 1344.5 
Rzght Levee Station= 5234.57 Elevation= 1341.5 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. EleV (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LO88 (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.045 

1040.00 814.02 650.00 
1946.08 
1946.08 , 

4800.00 
347.07 
2.47 
5.61 

202279.1 
348.45 
0.20 
0.48 

0.56 1170.17 0.32 
2.02 162.67 0.38 

Warning - The oonveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Nture 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (of=) 
Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LO88 (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (~£9) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (efsj 
Wetted Per. (Lt) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.045 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
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CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch ~l (ft) 
Alpha 
Frctn Loss (ft) 
c 6 E LO88 (ft) 

Profile #Existing 

1338.18 Element Left OB Channel Right OB 
0.07 Wt. n-Val. 0.045 

1338.25 Reach Len. (ft) 1040 .OO 814.02 650.00 
1332.95 Flow Area (sq ft) 1520.23 

0.000514 Area (sq ft) 1520.23 
3260.00 Flow (cfe) 3260.00 
312.26 Top Width (ft) 312.26 
2.14 Avg. Vel. (ft/s) 2.14 
9.24 Hydr. Depth (ft) 4.87 

143817.8 Conv. (cfa) 143817.8 
814.02 Wetted Per. (ft) 313.50 
1328.94 Shear (lb/sq ft) 0.16 

1.00 stream Power (lb/ft s) 0.33 
0.18 Cum Volume (acre-ft) 249.08 1308.03 34.95 
0.01 Cum SA (acres) 127.06 162.42 16.51 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 23.45 

INPUT 
Description: 
Station Elevation Data n u -  54 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Valves n u =  3 
Sta n Val Sta n Val Sta n Val 

4627.63 .05 4753.14 ,045 5281.45 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4753.14 5281.45 615 715.61 730 .1 .3 

Left Levee Station= 4741.57 Elevation- 1346.44 
Right Levee Station= 5281.45 Elevation- 1341.32 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl ~ p t h  (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn LOSS (ft) 
C & E Loss (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.045 
Reach Len. (ft) 615.00 715.61 730.00 
Flow Area (aq ft) 3252.60 
Area (sq ft) 3252.60 
 low Lcfa) 4800.00 
Top Width (it) 460.17 
Avg. Vel. (ft/s) 1.48 
Hydr. Depth (ft) 7.07 
Conv. (cfs) 394921.9 
Wetted Per. (it) 461.30 
shear (lblsq ft) 0.07 
stream Power (lb/ft s) 0.10 
Cum Volume (acre-ft) 0.56 1121.60 0.32 
Cum SA (acres) 2.02 155.13 0.38 

EAST MARICOPA FLOODWAY PAGE 28 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 5 



warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future ' - 

W.S. Elev (ft) 1336.95 Element Left OB Channel Right OH 
Ve1 Head (ft) 0.02 Wt. n-Val. 0.045 
E.G. Elev (ft) 1336.97 Reach Len. (ft) 615.00 715.61 730.00 
Crit W.S. (ft) 1331.57 rlow Azea (sq ft) 2228.18 
E.G. Slope (ft/ft) 0.000117 Area (sq ft) 2228.18 
Q Total (cfs) 2440.00 Flow (cfs) 2440.00 
Top Width (ft) 413.56 Top Width (ft) 413.56 
vel Total (ftls) 1.10 Avg. Vel. (ft/s) 1.10 
Max Chl Dpth (it1 8.39 Hydr. Depth (ft) 5.39 
Conv. Total (cfs) 225796.0 Conv. (cfs) 225796.0 
Length Wtd. (ft) 715.61 Wetted Per. (ft) 414.45 
Kin Ch El (ft) 1328.56 Shear (lb/sq ft) 0.04 
Alpha 1.00 Stream Power (lb/ft s) 0.04 
Frctn LOSS (ft) 0.16 Cum Volume (acre-ft) 1.58 1009.44 1.81 
C & E Loss (ft) 0.01 Cum SA (acres) 4.83 144.60 1.66 

Warning - The oonveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croes sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (St) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TOD Width (ft) 
vei Total ift/s) 
Mau Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
~ i n - c h  El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left OB Channel h g h t  OH 
Wt. n-Val. 0.045 
Reach Len. (ft) 615.00 715.61 730.00 
Flow Area (sq ft) 2690.45 
Area (sq ft) 2690.45 
Flow (cf s) 3260 .OO 
Top Wldth (ft) 436.02 
Avg. Vel. (ft/s) 1.21 
Hydr. Depth (ft) 6.17 
Conv. (cfs) 298418.1 
Wetted Per. (ft) 437.02 
shear (lb/sq ft) 0.05 
Stream Power (lb/ft sl 0.06 
Cum Volume (acre-ft) 249.08 1268.68 34.95 
Cum SA (acres) 127.06 155.43 16.51 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyanoe) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 23.315 

INPUT 
Descrxption: 
Station Elevetlon Data num= 50 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4581.49 1342.83 4589.56 1342.77 4611.59 1342.23 4622.73 1341.38 4632.39 1341.5 
4646.5 1342.52 4650 1341.9 4657.16 1341.45 4666.09 1340.32 4675.27 1338.6 

4689.26 1337.61 4698.32 1337.67 4715.39 1337.12 4728.75 1338.41 4732.93 1340.9 
4735.22 1342.07 4747.04 1342.43 4754.64 1340.16 4761.02 1340.07 4766.42 1339.8 
4772.45 1341.36 4776.44 1341.69 4783.9 1340.41 4786.4 1338.85 4797.14 1337.7 
4810.13 1337.63 4832.64 1336.97 4853.47 1336.16 4867.72 1334.78 4875.88 1332.5 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 
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Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. ~xpan. 
4776.44 5131.33 180 215.71 235 .1 .3 

Left Levee Station= 4776.44 Elevation- 1341.69 
Right Levee Stations 5131.33 Elevation= 1340.4 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (It) 
Conv. Total (cfs) 
Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left OB 
Wt, n-Val. 
Reach Len. (ft) 180.00 

CROSS SECTION OUTPUT Profile #Future 

Flow Area (sq ft) 
Area (aq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (Zt) 
Conv. (cfe) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft a)  
Cum volume (acre-ft) 0.56 
Cum SA (acres) 2.02 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C 6 E Lose (ft) 

1336.73 Element Left OB 
0.07 Wt. n-Val. 

1336.80 Reach Len. (ft) 180.00 
1331.60 Flow Area (sq ft) 

0.000540 Area (sq ft) 
2440.00 Flow (cfs) 
234.33 Top Width (ft) 
2.17 Avg. Vel. (ft/s) 
9.19 Hydr. Depth (ft) 

105018.0 Conv. (cfs) 
215.71 Wetted Per. (ft) 
1327.54 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.08 Cum volume (acre-ft) 1.58 
0.01 Cum SA (acres) 4.83 

Channel Right OB 
0.045 

215.71 235.00 

Channel Right OB 
0.045 
215.71 235.00 
1123.40 
1123.40 

Warning - The conveyance ratio (upstream conveyance divided by dometream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (=fa) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Existing 

1337.80 Element Left OB 
0.08 Wt. n-Val. 

1337.88 Reach Len. (ft) 180.00 
1332.23 Flow Area (sq ft) 

0.000659 Area (sq ft) 
3260.00 Flow (cfs) 
315.58 Top Width (ft) 
2.30 Avg. Vel. (ft/s) 
10.26 Hydr. Depth (ft) 

126945.5 Conv. (ofs) 
215.71 Wetted Per. (it) 
1327.54 Shear (lb/aq ft) 

1.00 Stream Power (lb/ft s) 
0.09 Cum volume (acre-ft) 249.08 
0.00 Cum SA (acres) 127.06 

Channel Right OB 
0.045 
215.71 235.00 

1417.10 
1417.10 

Warning - The conveyance ratio (upstream conveyance divided by downatream conveyance) is less 
than 0.7 or greater than 1.4. This may indieate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
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REACH: Reach 5 RS: 23.274 

INPUT 
Description: No Ineffectrve Flow Aeea From US 60 Brrdge 
Station Elevation Data n u =  31 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4700 1341.8 4705.5 1341.36 4711.52 1340.48 4715.52 1340.3 4735.92 1339.83 

4748.01 1338.9 4760.86 1338.7 4802.18 1339.53 4828.79 1339.5 4834.7 1339.29 
4838.07 1339.39 4843.91 1338.9 4860.84 1339.34 4871.1 1339.4 4888.37 1338.36 
4902.11 1336.35 4911.74 1334.77 4918.35 1333.41 4929.41 1330.2 4933.47 1328.82 
4943.55 1328.65 4983.35 1329.05 5026.45 1328.46 5038.29 1328.7 5077.43 1328.85 
5095.15 1335.53 5106.01 1337.41 5122.43 1340.39 5138.26 1340.4 5145.71 1340.81 
5151.31 1341.3 

Manning's n Values o m =  3 
Sta n Val Sta n Val Sta n Val 

4700 .05 4871.1 ,045 5122.43 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4871.1 5122.43 330 289.25 225 .1 .3 

Left Levee Station= 4871.1 Elevatzon= 1340 
Right Levee Station= 5122.43 Elevation= 1340.39 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (Zt) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope lft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth ift) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Lass (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (aq ft) 
Flow tcfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. ift) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.045 

330.00 289.25 225.00 
1812.37 
1812.37 
4800.00 
234.68 
2.65 
7.72 

232079.5 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross seotions. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head ift) 
E.G. Elev (ft) 
Ccit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width ift) , 

vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val . 
Reach Len. ift) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (c~s) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.045 

330.00 289.25 225.00 
1331.07 
1331.07 
2440.00 
201.80 

Warning - m e  conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

a CROSS SECTION OUTPUT Profile #Existing 
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W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (it) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cis) 
Tap Width (it) 
Avg. Val. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (Ib/sq ft) 
stream Power (lb/ft s) 
Cum vol- (acre-ft) 
cum SA (acres) . 

Left OB Channel Right 08 
0.045 

330.00 289.25 225.00 
1550.10 
1550.10 
3260.00 
214.97 
2.10 
7.21 

189592.1 
217.44 
0.13 
0.28 

249.08 1227.60 34.95 
127.06 147.94 16.51 

warning - The conveyance ratio (upatream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 23.219 

INPUT 
Description: US 60 WB Bridge Upstream Face 
7 Span Bridge with Walk Paths and 

Dirt 
3' Thick Riprap Protection Exista under the Bridge 
Manning 

n Value of ,035 used for Channel 
Use ADOT As-Built Plans for this 

Cross Section 
Skew Angle 26.78 Degrees, Cross Section Date 

Adjusted 
At just Downstream of Superstition Freeway 

Channel 
Q(D)=4,800 cfs, Q(F)=2,740 cfs & Q(E)=3,530 ffs 
Station Elevation Data num= 36 

Sta Elev Sta Elev Sta Elev Sta Elev 
4738.71 1357.7 4766.34 1357.79 4797.2 1358.06 4811.43 1358.02 
4836.64 1357.5 4849.04 1357.86 4849.58 1354.01 4878.78 1338.96 

Sta Elev 
4835.19 1357.88 
4887.67 1338.23 

Manning's n Values num= 3 
Sta n Val Sta n Val sta n Val 

4738.71 .04 4849.04 ,035 5261.67 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4849.04 5261.67 135.92 135.92 135.92 .3 .5 

Lsf t Levee Station- 4849.04 Elsvation- 1357.86 
Right Levee Station= 5113.64 Elevation= 1340.39 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1338.84 Element Left OB Channel Right 08 
Vel Head (ft) 0.09 Wt. n-Val. 0.035 
E.G. Elev (ft) 1338.92 Reach Len. (ft) 0.00 0.00 0.00 
Crit W.S. (ft) 1330.77 Flow Area (sq ft) 2043.02 
E.G. Slope (ft/ft) 0.000163 Area (aq  ft) 2043.02 
Q Total (cfa) 4800.00 Flow (cfs) 4800.00 
Top Width (ft) 222.42 Top Width (ft) 222.42 
Vel Total (ft/a) 2.35 Avg. Vel. (ft/s) 2.35 
M a x  Chl Dpth (ft) 12.24 Hydr. Depth (ft) 9.19 
conv. Total (cfs) 376366.9 Conv. (cfs) 316366.9 
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Length Wtd. (ft) 
Min Ch El ' (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

0.00 wetted Per. (ft) 226.02 
1326.60 Shear (lb/sq ft) 0.09 

1.00 Stream Power (lb/ft a) 0.22 
cum volume (acre-f t) 0.56 1058.24 0.32 
cum SA (acres) 2.02 145.67 0.38 

CROSS SECTION OUTPUT Profile #hlture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Ctlt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1336.63 Element 
0.05 Wt. n-Val. 

1336.67 Reach Len. (ft) 
1329.81 Flow Area (sq ft) 

0.000111 Area (sq ft) 
2740.00 Flow (cfs) 
203.20 Top W ~ d t h  (ft) 
1.74 Avg. Vel. (ft/s) 

10.03 Hydr. Depth (ft) 
259913.2 Conv. (cfs) 

0.00 Wetted Per. (ft) 
1326.60 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ftl 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LO88 (ft) 

1337.67 Element 
0.06 Wt. n-Val. 

1337.73 Reach Len. (ft) 
1330.20 Flow Area (sq ft) 

0.000126 Area (sq ft) 
3530.00 Flow (cfs) 
209.65 Top Width (ft) 
1.97 Avg. Vel. (ft/s) 

11.07 Hydr. Depth (ft) 
315044.5 Conv. (cfs) 

0.00 Wetted Per. (ft) 
1326.60 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
Cum Volume (acre-f t) 
cum SA (acres) 

Left OB Channel Right 08 
0.035 

0.00 0.00 0.uo 
1577.02 
1577.02 
2740.00 
203.20 
1.74 
7.76 

259913.2 
206.18 
0.05 
0.09 

1.58 966.18 1.81 
4.83 136.85 1.66 

Left OB Channel Right OB 
0.035 

0.00 0.00 0.00 

BRIDGE RIVER: EMF 
REACH: Reach 5 RS: 23.206 

INPUT . . 
Description: US 60 (Superstition Fwy) EB 6 WB 7-Span Bridges 
Distance from Upstream XS = 0 
Deck/Roadway Width = 135.92 
Weir Coefficient - - 2.6 

Bridge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

num= 13 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 
4740 1358.29 1357 4847.67 1358.71 1356 4849.14 1358.7 1352.63 

4905.48 1358.69 1352.7 4962.24 1358.67 1352.65 5018.75 1358.65 1352.85 
5057.03 1358.63 1352.8 5132.56 1358.6 1352.55 5189.34 1358.58 1352.5 

Upstream Bridge Cross Section Data 
station Elevation Data num= 36 

Sta Elev Sta Elev Sta Elev sta  lev Sta Elev 
4738.71 1357.7 4766.34 1357.79 4797.2 1358.06 4811.43 1358.02 4835.19 1357.88 
4836.64 1357.5 4849.04 1357.86 4849.58 1354.01 4878.78 1338.96 4887.67 1338.23 
4917.62 1328.1 4922.19 1327.28 4928.63 1326.6 4934.64 1327.79 4950.76 1327.92 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4738.71 .04 4849.04 ,035 5261.67 .04 

Bank Sta: Left Right Coeff Contr. Expan. 
4849.04 5261.67 .3 .5 

Left Levee Station= 4849.04 Elevation= 1357.86 
Right Levee Station= 5113.64 Elevation= 1340.39 

Downstream Deck/Roadway Coordinates 
num- 14 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4740 1358.29 1357 4847.21 1358.72 1352.63 4847.67 1358.71 1352.64 
4903.3 1358.69 1352.7 4960.06 1358.67 1352.65 5016.81 1358.65 1352.85 
5073.58 1358.62 1352.8 5130.36 1358.6 1352.55 5187.13 1358.58 1352.5 
5242.37 1358.56 1352.35 5244.39 1358.56 1352 5246.89 1358.51 1352 
5290.97 1358.4 1352 5411.46 1358 1352 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 35 - 

9ta Elev Sta  lev sta  lev Sta Elev Sta Elev 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4798.31 .04 4844.21 ,035 5259.85 .04 

Bank Sta: Left Right Coeff Contr. Expan. 
4844.21 5259.85 .3 .5 

Left Levee Station= 4844.21 Elevation- 1357.91 
Right Levee Station= 5118.48 Elevation- 1340.14 

Upstream Embankment side slope = 0 horiz. to 1.0 vertical 
Downstream Embankment side slope = 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins 
Energy head used in spillway design = 
Spillway height used in deeign - - 
Weir crest shape' = Broad Crested 

Number of Piers - 6 

Pier Data 
Pier Station Upatream- 4905.48 Dormstream- 4903.3 
Upstream num- 4 

Width Elev Width Elev Width Elev Width Elev 
3 1327.1 3 1349.2 3.5 1349.2 3.5 1352.7 

Downstream num= 4 
Width Elev Width Elev Width Elev Width Elev 

3 1327.1 3 1349.2 3.5 1349.2 3.5 1352.7 

Pier Data 
Pier Station Upstream- 4962.24 Downstream- 4960.06 
upstream num- 4 

Width Elev Width Elev Width Elev Width Elev 
3 1325.6 3 1349.15 3.5 1349.15 3.5 1352.65 



Width Elev Width Elev Width Elev Width Elev 
3 1325.6 3 1349.15 3.5 1349.15 3 .5  1352.65 

P i e r  Data 
P i e r  S ta t ion  Upstream- 5018.75 Downstream= 5016.83 
u ~ s t z e a m  n u =  4 - - - - - ~  

Width Elev Width Elev Width Elev Width Elev 
3 1325.6 3 1349.35 3.5 1349.35 3.5 1352.85 

Downstream num- 4 
Width Elev Width Elev Width Elev Width Elev 

3 1325.6 3 1349.35 3.5 1349.35 3.5 1352.85 

P ie r  Data 
P ie r  S ta t ion  Upstream= 5075.77 Downstream= 5073.58 
Upstream num= 4 

Width Elev Width Elev Width Elev Width Elev 
3 1325.6 3 1349.3 3.5 1349.3 3.5 1352.8 

Downstream num= 4 
Width Elev Width Elev Width Elev Width Elev 

3 1325.6 3 1349.3 3.5 1349.3 3 .5  1352.8 

P ie r  Data 
P ie r  S ta t ion  Upstream= 5132.56 Downstream= 5130.36 
upstream num= 4 

Width Elev Width Elev Width Elev Width Elev 
3 1325.6 3 1349.05 3.5 1349.05 3.5 1352.55 

Downstream num= 4 
Width Elev Width Elev Width Elev Width Elev 

3 1325.6 3 1349.05 3.5 1349.05 3 . 5  1352.55 

P ie r  Data 
P ie r  S ta t ion  Upstream= 5189.34 Downstream= 5187.13 
upstream nvmi 4 

Width Elev Width Elev Width Elev Width Elev 
3 1325.6 3 1348.85 3.5 1348.85 3.5 1352.35 

Downstream num= 4 
Width Elev Width Elev Width Elev width Elev 

3 1325.6 3 1348.85 3.5 1348.85 3 .5  1352.35 

Nwnber of Bridge Coeff ic ient  Sets  = I 

LOW Flow Methods and Data 
Energy 
Momentum Cd = 1 . 2  
Yarnell Mlal = .9 

se lec ted  Low Flow Methods = Highest Energy Answer 

High Flow Method 
Energy Only 

Addit ional  Bridge Parameters 
Add F r i c t i o n  component t o  Momentum 
Do no t  add Weight component t o  Momentum 
Class B flow c r i t i o a l  depth computations use c r i t i c a l  depth 

i n s i d e  t h e  bridge a t  t h e  downstream end 
C r i t e r i a  t o  check f o r  pressure  flow = Upstream water surface  

BRIDGE OUTPUT P r o f i l e  #Design 
Opening : Bridge #1 

E.G. US. (ft) 1338.92 Element Ins ide  BR US Ins ide  BR DS 
W.S. US. ( f t )  1338.84 E.G. Elev ( f t )  1338.92 1338.31 
Q Tota l  ( c f s )  4800.00 W.S. Elev (£ t )  1338.82 1338.22 
Q Bridge ( c f s )  4800.00 C r i t  W.S. ( f t )  1330.84 1330.33 
Q Weir (of=) Mau Chl Dpth (ft) 12.22 12.12 
Weir S t a  L f t  ( f t )  Vel Total  ( f t / s )  2.49 2.48 
Weir Sta  Rgt ( f t )  Flow Area (sq f t )  1928.17 1932.46 
Weir Submerg Froude # Chl 0.14 0.14 . 
Weir Max Depth ( f t )  Specif Force (ou ft) 10509.89 10447.44 
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Min Top Rd (ft) 1358.19 Hydr Depth (ft) 9.17 9.21 
Min El Prs (ft) 1352.85 W.P. Total (ft) 288.08 289.21 
Delta EG (ft) 0.65 Conv. Total (cfe) 290735.3 291053.7 
Delta Ws (ft) 0.65 Top-Width (ft) 210.22 209.89 
BR open Area (sq ft) 6722.32 Frotn Loas (ft) 

0 
BR open Vel (ftls) 2.49 C 6 E L o s s  (it) 
Coef of Q shear Total (lb/sq ft) 0.11 0.11 
Br Sel Mthd Momentum Power Total (lb/ft s) 0.28 0.28 

BRIDGE OUTPUT Profile #Future 
opening : Bridge #1 

E.G. US. (ft) 1336.67 Element Inside BR US Inside BR DS 
W.S. US. (ft) 1336.63 E.G. Elev (ft) 1336.67 1336.09 
Q Total (cis) 2740.00 W.S. Elev (ft) 1336.62 1336.04 
Q Bridge (cfs) 2740.00 CritW.S. (ft) 1329.85 1329.34 
Q Weir (cfs) Max Chl Dpth (ft) 10.02 9.94 
Weir Sta Lft (it) Val Total (ft/s) 1.84 1.83 
Weir sta Rgt (ft) Flow Area (sq ft) 1490.01 1495.82 
Weir Submerg Froude W Chl 0.12 0.12 
Weir Max Depth (ft) specif Force (cu ft) 6533.16 6500.24 
Min Top Rd (ft) 1358.19 Hydr Depth (ft) 7.79 7.74 
Min El Prs (ft) 1352.85 W.P. Total (ft) 250.75 254.45 
Delta EG (ft) 0.63 Conv. Total (cfs) 207533.6 206853.4 
Delta WS (ft) 0.63 Top Width (ft) 191.15 193.23 
BR Open Area (sq ft) 6722.32 Frctn Loss (ft) 
BR open Vel (ft/s) 1.84 C L E Loss (ft) 
Coef of Q shear Total (lb/sq ft) 0.06 0.06 
Br Sel Mthd Momentum Power Total (lb/ft s) 0.12 0.12 

BRIDGE OUTPUT Profile #Existing 
Opening : Bridge #1 

E.G. US. (ft) 1337.73 Element Inside BR US Inside BR DS 
W.S. US. (ft) 1337.67 E.G. Elev (ft) 1337.73 1337.14 
Q Total (cfs) 3530.00 W.S. Elev (ft) 1337.66 1337.07 
Q Bridge (cfs) 3530.00 Crit W.S. (ft) 1330.26 1329.75 

4D 
Q Weir (cfs) Max Chl Dpth (ft) 11.06 10.97 
Weir Sta Lft (ft) vel Total (ft/s) 2.09 2.08 
Weir sta Rgt (ft) Flow Area (aq ft) 1692.85 1698.54 
Weir Submerg Froude # Chl 0.13 0.13 
Weir Max Depth (ft) Specif Force (cu ft) 8265.48 8220.69 
Min Top Rd (ft) 1358.19 Hy& Depth (ft) 8.57 8.52 
Min El Pra (ft) 1352.85 W.P. Total !ft) 265.85 269.27 
Delta EG (ft) 0.64 Conv. Total (cfs) 246906.9 246185.6 
Delta WS (ft) 0.64 Top Width (ft) 191.58 199.45 
BR open Area (sq ft) 6722.32 Frctn Loss (ft) 
BR open Vel (ft/s) 2.09 C 6 E L o a s  (it) 
Coef of Q shear Total (lb/sq ft) 0.08 0.08 
Br Sel Mthd Momentum Power Total (lb/ft 8). 0.17 0.17 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 23.193 

INPUT 
Description: US 60 EB Bridge Downstream Face 
7 Span Bridge with Walk Paths and 

Dirt 
3' Thick Riprap Protection Exists under the Bridge 
Manning 

n Value of ,035 used for Channel 
Use ADOT As-Built Plans for this 

Cross Section 
Skew Angle 26.67 Degrees, Cross Section Data 

Adjusted 
Station Elevation Data n u =  35 
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4798.31 1357.6 4832.49 1357.7 4833.41 1357.36 4844.21 1357.91 4848.4 1355.99 
4849.07 1353.2 4878.5 1338.5 4886.28 1337.74 4914.19 1328.14 4921.14 1326.32 
4927.96 1326.1 4934.86 1327.67 4948.94 1327.21 4983.78 1326.6 5023.81 1327.43 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4798.31 .04 4844.21 .035 5259.85 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4844.21 5259.85 70 144.31 200 .3 .5 

Left Levee Station= 4844.21 Elevation= 1357.91 
Right Levee Station= 5118.48 Elevation= 1340.14 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (it) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
vel Total (it/=) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) . . 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (ofs) 
Top Wldth (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Con". (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
cum Volume (acre-ft) 
cum sA (acres) 

Left OB Channel Right OB 
0.035 

70.00 144.31 200.00 
2039.93 
2039.93 
4800.00 
221.50 
2.35 
9.21 

Warning - The conveyance ratio (upstream oonveyanee divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. Thzs may indicate the need for addxtional cross sections. 

CROSS SECTION OUTPUT Profile Xhlture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) , 

Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted m r .  (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-£ t) 
cum SA (acres) 

Left OB Channel Right OB 
0.035 

70.00 144.31 200.00 
1576.12 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyanoe) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1337.03 Element 
0.06 Wt. n-Val. 

1337.09 Reach Len. (ft) 

Left OB Channel Right OB 
0.035 

70.00 144.31 200.00 
Crit W.S. (ft) 1329.67 Plow area (sq ft) 1791.18 
E.G. Slope (ft/ft) 0.000127 Area lsq ft) 1791.18 
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Q Total (cfs) 3530.00 
Top Width (it) 211.24 
Vel Total (ft/s) 1.97 
Max Chl Dpth (ft) 10.93 
Conv. Total (cfs) 312897.5 
Length Wtd. (ft) 144.31 
Min Ch El (ft) 1326.10 
Alpha 1.00 
Frctn Loss (ft) 0.03 
C 6 E Loss (ft) 0.01 

Flow (cfs) 
Top Width ift) 
Avg. Val. (ft/s) 
my&. Depth (ft) 
Conv. (cis) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (Ib/ft 8 )  

Cum Volume (acre-ft) 249.08 
Cum SA (acres) 127.06 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 23.166 

INPUT 
Description: No Ineffective Flow Area From US 60 Bridge 
Station Elevation Data num= 28 - - 

sta E l a v  sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4817.48 .05 4847.72 ,045 5146.43 .05 

Bank sta: Left Right Lengths: Left Channel Right Cceff Contr. Expan. 
4847.72 5146.43 105 165.24 180 .1 .3 

Left Levee Station= 4847.72 Elevation= 1352.54 
Right Levee Station= 5146.43 Elevation- 1340.2 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) , 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lose (ft) 

1338.12 Element Left 08 
0.11 Wt. n-Val. 

1338.23 Reach Len. (ft) 105.00 
1331.23 Flow Area (sq ft) 
0.000452 Area (sq ft) 
4800.00 Flow (cfs) 
229.51 Top Width (ft) 
2.72 Avg. Vel. (ft/s) 
10.72 Hydr. Depth lft) 

225881.7 Canv. (cfs) 
165.24 Wetted Per. (ft) 

1327.40 Shear (lh/sq ft) 
1.00 Stream Power (lb/ft a)  
0.06 Cum Volume (acre-ft) 0.56 
0.01 Cum SA (acre*) 2.02 

Channel Right 08 
0.045 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1335.95 Element Left OB Channel Right OB 
Val Head (ft) 0.07 Wt. n-Val. 0.045 
E.G. Elev (ft) 1336.02 Reach Len. (ft) 105.00 165.24 180.00 
CritW.S. (ft) 1330.15 Flow Area (sq ft) 1300.47 
E.G. Slope (ft/ft) 0.000340 Area (sq ft) 1300.47 
Q Total (CfS) 2740.00 Blow (cfa) 2740.00 
Top Width (ft) 200.13 Top Width (ft) 200.13 
vel Total (ft/s) 2.11 Avg. Vel. (ft/s) 2.11 
Max Chl Dpth (ft) 8.55 my&. Depth (ft) 6.50 
Conv. Total (cfs) 148592.6 Conv. (cfs) 148592.6 
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C 6 E LOSS ( f t )  0 . 0 1  Cum SA ( a c r e s )  4 .83  135 .58  1 . 6 6  

CROSS SECTION OUTPUT P r o f i l e  X E x r s t l n g  

W.S. E l e v  ( f t )  1336 .97  E lemen t  L e f t  OB Channe l  mght OB 
V e l  Head ( f t )  0 .08  W t .  n-Val.  0 .045  
E.G. E l e v  Lf t )  1337.06 Reach Len. ( f t )  105.00 1 6 5 . 2 4  1 8 0  00 

vei T o t a l  ( f t / s )  2 .33  ~ v g .  vel. ( f t / s )  2 . 3 3  
hiax C h l  Do th  (ft) 9.57 Hydr. Depth  ( f t )  7 . 0 6  

A l p h a  1 . 0 0  S t r e a m  Power ( l b / f t  s) 
F r c t n  L o s s  ( f t )  0 . 0 5  Cum Volume ( a c r e - f t )  249 .08  1205 .73  
C & E Lo88 ( f t )  0 . 0 1  Cum SA (acres) 127 .06  1 4 5 . 2 1  1 6 . 5 1  

INPUT 
D e s c r i ~ t i o n :  I n e f f e c t i v e  Flow Area From US 60 B r i d q e  

L e f t  Levee  Station= 4761 .79  E l e v a t i o n =  1350 
R i g h t  L e v e e  S t a t i o n =  5173.19 E l e v a t i o n =  1339.7  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( i t )  1338 .09  E lemen t  L e f t  OB Channe l  R i g h t  OB 
V e l  Head ( f t )  0 . 0 7  Wt. n-Val .  0 . 0 4 5  
E.G. E l e v  Lft) 1 3 3 8 . 1 6  Reach Len.  ( f t )  250.00 249.49 300 . O O  

vei T o t a l  ( f t / s )  2 .19  ~ v g .  vel. ( f t / s )  2 . 1 9  
Max C h l  Dmth L f t )  1 3 . 2 6  Hydr. Depth  ( f t )  8 . 0 4  

C & E L o s s  ( f t )  0 . 0 0  Cum SA ( a c r e s )  2 . 0 2  143 .24  0 .38  



warning - The conveyance ratio (upstream ccnveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. lft) 
E.G. slope lft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lftl . . 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1335.92 Element Left OB Channel Right OB 
0.04 Wt. n-Val. 0.045 

1335.96 Reach Len. (ft) 250.00 249.49 300.00 
1328.34 Flow Area (sq ft) 1620.35 

0.000220 Area (sq ft) 1620.35 
2740.00 Flow (cfs) 2740.00 
250.44 Top Width (ft) 250.44 
1.69 Avg. Vel. (ft/s) 1.69 

11.09 Hydr. Depth (ft) ' 6.47 
184851.1 Conv. (cfs) 184851.1 
249.49 Wetted Per. (ft) 252.33 
1324.83 Shear (lb/aq ft) 0.09 

1.00 Stream Power (lb/ft s) 0.15 
0.08 Cum Volume (acre-ft) 1.58 951.22 1.81 
0.00 Cum SA (acres) 4.83 134.73 1.66 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) ia less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

w.s. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. lft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cis) 
Top Width (ft) 
Avg. Vel. (ft/~) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right 08 
0.045 

250.00 249.49 300.00 

Warning - The conveyanoe ratio (upstream conveyance divided by downstream conveyance) is lees 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 23.087 

INPUT 
Description: 
Station Elevation Data num- 41 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4764.02 1338.54 4775.29 1338.21 4779.35 1338.39 4781.84 1338.19 4800.67 1338.3 
4807.2 1338.08 4822.34 1336.1 4831.75 1335.81 4846.44 1335.86 4853.26 1335 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4764.02 .05 4800.67 ,045 5287.22 .05 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. ~xpan. 
4800.67 5287.22 500 415.87 200 .1 .3 

Left Levee Station= 4800.67 Elevation= 1338.3 
Right Levee Station= 5287.22 Elevation= 1338.54 

CROSS SECTION OUTPUT Profile #Deeign 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfsl . . 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (it) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (sq ft) 
Flow ( c ~ s )  
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.045 

500.00 415.87 200.00 
2113.99 

Warning - Divided flow computed for this cross-sectlon. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #mtuxe 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Wldth (ft) 
Avg. Vel. (£'=/a) 
Hydr. Depth (ft) 
Conv. (cfa) I 
wetted Per. (ft) 
shear (lb/sq f t) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 1.58 
Cum SA (acres) 4.83 

Channel Right OB 
0.045 
415.87 200.00 

1287.13 

Warning - Divided flow computed for this cross-section. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
m n  ch ~l (ft) 
Alpha 
Frctn Lass (ft) 
C & E Loss (ft) 

1336.84 Element 
0.07 Wt. n-Val. 

1336.91 Reach Len. (ft) 
1329.38 ' Flow Area (sq ft) 
0.000622 Area (sq ft) 
3530.00 Flow (cfs) 
385.23 Top Width (ft) 
2.15 Avg. Vel. (ft/s) 
12.04 Hydr. Depth (ft) 

141492.7 Conv. (cfs) 
415.87 Wetted Per. (ft) 
1324.80 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.13 Cum Volume (acre-ft) 
0 .O1 Cum SA (acres) 

Left OB C h m e l  Right OB 
0.045 

500 .OO 415.87 200.00 
1638.85 
1638.85 
3530.00 
385.23 
2.15 
4.25 

141492.7 
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Warning - Divided flow computed for this cross-section. 
Warning - The oonveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional crosa seotions. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 23.009 

INPUT 
Description: 
Station Elevation Data n u =  36 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4688.14 1338.7 4701.26 1338.2 4706.63 1337.71 4725.85 1337.53 4739.79 1337.15 
4745.78 1336.8 4769.05 1335.04 4770.93 1335.08 4791.18 1334.28 4809.38 1333.76 
4822.87 1332.7 4862.78 1331.45 4866.52 1331.31 4891.29 1331.13 4903.77 1331.38 
4911.66 1331.4 4918.52 1330.78 4925.93 1330.59 4934.77 1330.12 4938.74 1330.02 
4962.73 1327.8 4968.17 1327.11 5073.26 1327.11 5075.16 1327.99 5081.59 1328.16 
5111.63 1332.9 5119.44 1334.04 5122.22 1334.21 5146.86 1334.2 5155.14 1333.64 
5160.43 1333.8 5175.35 1334.95 5210.01 1338.6 5214.84 1339.02 5222.14 1338.93 
5239.42 1339.6 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4688.14 .05 4688.14 .045 5214.84 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4688.14 5214.84 260 340.47 420 .1 .3 

Lsf t Levee Station- 4688.14 Elevation- 1338.7 
Right Levee Station= 5214.84 Elevation= 1339.02 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev' (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Design 

1337.87 Element 
0.04 wt. n-Val. 

1337.91 Reach Len. (ft) 
1330.78 Flow Area (sq ftl 

0.000214 Area (sq ft) 
4800.00 Flow (cfs) 
498.27 Top Width (ft) 
1.60 Avg. Vel. (ft/al 
10.76 Hydr. Depth (ftl 

328420.6 Conv. (cfs) 
340.47 Wetted Per. (ft) 
1327.11 Shear (Lb/aq ft) 

1.00 Stream Power (lb/ft s) 
0.15 Cum Volume (acre-ft) 
1.02 Cum SA (acres) 

Left OB Channel Right 08 
0.045 

260.00 340.47 420.00 
3006.13 
3006.13 
4800.00 
498.27 
1.60 
6.03 

328420.6 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile Xmture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ffs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 

Element 
wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (aq ftl 
slow (ofal 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hy&. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft 8 )  

Cum Volume (acre-ftl 

Left 08 Channel Right 08 
0.045 

260.00 340.47 420.00 
2030.63 
2030.63 
2740 .OO 
422.46 
1.35 
4.81 
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c s E ~ o s a  (ft) 0.02 Cum SA (acres) 4.83 130.02 1.66 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (~fs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LO58 (ft) 

1336.73 Element 
0.03 Wt. n-Val. 

1336.77 Reach Len. (ft) . 
1330.14 Flow Area (sq ft) 

0.000191 Area (sq ft) 
3530.00 Flow (cfs) 
445.62 Top Wldth (ft) 
1.43 Avg. Vel. (ft/s) 
9.62 Hydr. Depth (ft) 

255562.9 Conv. ( o f s )  
340.47 Wetted Per. (ft) 

1327.11 Shear (lb/sq ft) 
1.00 stream Power (lh/ft s) 
0.13 Cum Volume (acre-ft) 
0.02 CumsA (acres) 

warning - The conveyanoe ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional crose sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 22.944 

INPUT 
Description: 
Station Elevatron Data n u =  49 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4743.96 1339.5 4762.16 1339.04 4787.5 1338.1 4789.82 1339.34 4801.52 1343.35 
4802.59 1343.4 4810.43 1345 4820.88 1345.34 4827.82 1344.66 4834.56 1344.57 
4851.28 1344.8 4857.87 1344.36 4862 1343.91 4873.64 1341.51 4885.42 1337.24 
4900.54 1334.3 4908.32 1333.07 4921.13 1331.48 4928.35 1331.1 4937.04 1330.89 
4946.88 1331.3 4955.55 1330.74 4969.32 1329.25 4975.42 1328.04 4978.64 1328.07 
5008.76 1327.7 5025 1328.48 5028.14 1329.33 5035.05 1331.96 5039.74 1332.68 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4743.96 .05 4851.28 ,045 5075.06 .05 

Bank sta: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan. 
4851.28 5075.06 445 411.54 370 .1 .3 

Left Levee Station= 4851.28 Elevation= 1344.8 
Right Levee Station= 5157.12 Elevations 1338.75 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1337.48 Element Left OB Channel Right OB 
Vel Head (ft) 0.26 Wt. n-Val. 0.045 
E.G. Elev (ft) 1337.74 Reach Len. (ft) 445.00 411.54 370.00 
Crit W.S. (ft) 1333.30 Flow Area (sq ft) 1179.14 
E.G. Slope (ft/ft) 0.001351 Area (sq ft) 1179.14 
Q Total (cfs) 4800.00 Flow (cfs) 4800.00 
Top Width (ft) 189.96 Top Width (ft) 189.96 
vel Total (ft/s) 4.07 Avg. Vel. (ft/s) 4.07 
Max Chl Dpth (ft) 9.78 Hydr. Depth (ft) 6.21 
conv. Total (cfs) 130604.3 Conv. (cfs) 130604.3 
Length Wtd. (ft) 411.41 Wetted Per. (ftl 191.94 
Min Ch El (ft) 1327.70 Shear (lb/sq ft) 0.52 
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Alpha 
srctn Loas (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofsl . . 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Losa (ft) 
C 6 E Loss (ftl 

1.00 Stream Power (Ib/ft a) 
0.43 Cum Volume (acre-ft) 
0.03 Cum SA (acrea) 

Profile #Future 

1335.40 Element 
0.18 Wt. n-Val. 

1335.58 Reach Len. (ft) 
1332.02 Flow Area (sq ft) 

0.001357 Area (sq ft) 
2740.00 Flow (cfs) 
170.82 Top Width (ft) 
3.40 Avg. Vel. (ft/s) . 
7.70 Hydr. Depth (ft) 

74384.5 Conv. (ofs) 
411.54 Wetted Per. (ft) 
1327.70 Shear (lb/aq ft) 

1.00 Stream Power (lb/ft a) 
0 4  cum volume (acre-ft) 
0.02 Cum SA (acres) 

Profile #Existing 

1336.41 Element 
0.20 Wt. n-Val. 

1336.61 Reach Len. (it) 
1332.52 Flow Area (sq ft) 
0.001237 Area (aq ft) 
3530.00 Flow (ofa) 
178.92 Top Width (ft) 
3.59 Avg. ve1. (ftls) 
8.71 Hydr. Depth (ft) 

100352.8 Conv. (cfs) 
411.52 Wetted Per. (ft) 
1327.70 Shear (Ib/sq ft) 

1.00 Stream Power (lb/ft a) 
0.39 cum volume (acre-ft) 
0.02 Cum SA (acres) 

Left OB 

445.00 

Channel Right OB 
0.045 
411.54 370.00 

Channel Right OB 
0.045 
411.54 370.00 

CROSS SECTION RIVER: EMF 
REACH: Reaoh 5 RS: 22.866 

INPUT 
Description: 
Statlcn Elevation Data num- 40 

Sta Elev Sta Elev Sta Elev Ste Elev Sta Elev 
4894.2 1350 4931.09 1338.08 4937.91 1336.58 4972.59 1328.57 4980.64 1326.93 
4996.63 1326.2 5000.32 1326.3 5007.65 1326.81 5011.81 1327.42 5030.49 1330.64 
5039.08 1330.7 5051.87 1331 5084.68 1330.09 5109.97 1330.1 5117.27 1330.15 
5128.84 1331.9 5146.76 1333.77 5151.89 1334.51 5156.45 1334.78 5163.38 1335.72 

Manning's n Values num- 3 
Sta n val Sta n Val Sta n Val 

4894.2 .05 4931.09 ,045 5173.16 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4931.09 5173.16 370 364.49 330 .1 .3 

 eft Levee Station- 4931.09 Elevation- 1338.08 
Right Levee Station- 5226.08 Elevation- 1337.88 

CROSS SECTION OUTPUT Profile #Design 
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W.S. E l e v '  ( f t )  
vel Head  ( f t )  
E.G. E l e v  (ft) 
C r i t  W.S. ( f t )  
E .G.  S l o p e  (ft/ft) 
Q T o t a l  ( c f s )  
T o p  W i d t h  (ft) 
vel T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r o t n  L o s s  ( f t )  
C 6 E LOSS ( f t )  

E l e m e n t   eft OB 
Wt. n - V a l .  
R e a c h  L e n .  ( f t )  3 7 0 . 0 0  
F l o w  A r e a  ( s q  f t )  
Area ( s q  f t )  
F l o w  ( c f s )  
Top  W l d t h  ( f t )  
Avg. V e l .  ( f t / s )  
H y d r .  D e p t h  ( f t )  
Conv .  (cfs) 1 
wetted P e r .  ( f t )  
s h e a r  (lb/sq f t )  
s t r e a m  Power  (lb/ft s) 
Cum Volume ( a o r e - f t )  0 . 5 6  
Cum SA (acres) 2 . 0 2  

W a r n i n g  - D i v i d e d  f l o w  c o m p u t e d  f o r  this  c r o s s - s e c t i o n .  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head  (ft)  
E.G.  E l e v  ( f t )  
C r i t  W.S. ( f t l  
E .G.  S l o p e  (ft/ft) 
Q T o t a l  ( C f s )  

T o p  W i d t h  (ft) 
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  (cfs) 
L e n g t h  W t d .  ( f t )  
Min Ch E l  (ft) 
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

E l e m e n t  
Wt .  n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  .area (sq f t )  
A r e a  ( a q  f t )  
F l o w  ( c ~ s )  
Top W i d t h  ( f t )  
Avg.  V e l .  ( f t / s )  
Hydr .  D e p t h  (ft) 
Conv.  (cfs) 
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
cum Volume (acre-ft) 
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head (ft) 
E.G. E l e v  (ft) 
C r i t  W.S. ( f t )  
E .G.  S l o p e  ( f t / f t )  
Q T o t a l  ( c f a )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F e c t n  L o s s  (ft) 
C 6 E L o s s  (ft) 

C h a n n e l  R i g h t  OB 
0 . 0 4 5  0 . 0 5 0  

E l e m e n t  L e f t  OB 
Wt. n -Val .  
R e a c h  L e n .  (ft) 3 7 0 . 0 0  
F l o w  Area (sq ft) 
A r e a  (sq f t )  
F l o w  (CfS)  

T a p  W l d t h  ( f t )  
Avg.  V e l .  ( f t / s )  
~ y d r .  D e p t h  (ft) 
c o n v .  (cfs) 
Wetted P e r .  ( f t )  
shear (lb/sq f t )  
s t r e a m  Power ( L b / f t  8 )  

cum Volume ( a o r e r f t )  2 4 9 . 0 8  
Cum SA b o r e s )  1 2 7 . 0 6  

C h a n n e l  R i g h t  OB 
0 . 0 4 5  0 . 0 5 0  

3 6 4 . 4 9  3 3 0 . 0 0  
1 2 4 3 . 6 3  7 . 2 4  
1 2 4 3 . 6 3  7 . 2 4  
3 5 2 6 . 6 9  3.31 

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

W a r n i n g  - D i v i d e d  f l o w  c o m p u t e d  f o r  this c r o s s - s e c t i o n  

CROSS SECTION RIVER: EtG 
REACH: R e a c h  5 RS: 2 2 . 7 9 7  

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  n u =  3 4  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4 8 1 5 . 3 3  1 3 5 1 . 6 4  4 8 2 3 . 2 7  1 3 5 1 . 3 9  4 8 2 5 . 8 5  1 3 5 0 . 9  4 8 3 7 . 7 6  1 3 4 7 . 7 5  4 8 5 7 . 5 8  1 3 4 3 . 3 9  
4 8 7 7 . 5 4  1 3 4 0 . 3 5  4 8 8 2 . 0 2  1 3 4 0 . 0 6  4 8 8 4 . 2 6  1 3 3 9 . 4  4 9 0 5 . 3  1 3 3 6 . 6 8  4 9 0 9 . 0 6  1 3 3 5 . 9 9  
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Manning's n Valuea num= 3 
Sta n Val Sta n Val Sta n Val 

4815.33 .05 4823.27 ,045 5263.76 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4823.27 5263.76 302.84 302.84 302.84 .1 

Left Levee Station= 4823.27 Elevation- 1351.39 
Right Levee Station- 5263.76 Elevation- 1339.46 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cis) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Heed (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (it) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

Profile #Design 

1336.92 Element Left OB 
0.10 Wt. n-Val. 

1337.02 Reach Len. (ft) 302.84 
1331.90 Flow Area (sq ft) 
0.000566 Area (sq ft) 
4800.00 Flow (cfs) 
336.65 Tap Width (ft) 
2.50 Avg. Vel. (ft/e) 
10.35 Hydr. Depth (ft) 

201834.7 Conv. (cfs) 
302.84 Wetted Per. (ft) 
1326.57 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.18 Cum Volume (acre-it) 0.56 
0. 00 Cum SA (acres) 2.02 

Profile #Future 

1334.77 Element Left OB 
0.07 Wt. n-Val. 

1334.85 Reach Len. (ft) 302.84 
1331.03 Flow Area (sq ft) 

0.000620 Area (sq ft) 
2740.00 Flow (cfs) 
284.29 Top Width (ft) 
2.20 Avg. ve1. (ft/.9) 
8.20 Hydr. Depth (ft) 

110045.8 Conv. (ofs) 
302.84 Wetted Per. (ft) 
1326.57 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.18 Cum volume (acre-ft) 1.58 
0.00 Cum SA (acres) 4.83 

Profile lExiatlng 

1335.87 Element Left 08 
0.08 Wt. n-Val. 

1335.95 Reach Len. (ft) 302.84 
1331.41 Flow Area (aq ft) 
0.000541 Area (sq ft) 
3530.00 Flow (cfs) 
315.31 Top Width (ft) 
2.24 Avg. Vel. (ft/s) 
9.30 Hydr. Depth (ft) 

151824.4 Conv. (cfa) 
302.84 Wetted Per. (ft) 
1326.57 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft 8 )  

0 1 Cum volume (acre-ft) 249.08 
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Channel Right OB 
0.045 
302.84 302.84 

1920.00 
1920.00 
4800.00 
336.65 
2.50 
5.70 

201834.7 
338.01 
0.20 
0.50 

958.26 
129.50 

Channel Right 0s 
0.045 
302.84 302.84 
1247.06 
1247.06 
2740.00 
284.29 
2.20 
4.39 

110045.8 

Channel Right OB 
0.045 
302.84 302.84 

..-- 
1133.72 34.89 
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c 6 E ~ o s s  (ft) 0.00 cum SA (acres) 127.06 131.80 16.37 

CROSS SECl'ION RIVER: EMF 
REACH: Reach 5 RS: 22.74 

INPUT 
Description: 
Station Elevation Data num= 41 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4779.9 1353.7 4786.57 1352.93 4794.12 1352.7 4808.55 1350.9 4816.55 1350.27 
4820.45 1349.78 4826.02 1348.36 4836.28 1346.1 4840.15 1345.78 4853.81 1343.17 
4887.42 1337.06 4899.87 1334.64 4907.47 1334.6 4911.39 1334.36 4919.81 1333.27 
4924.55 1331.91 4935.44 1330.92 4950.11 1328.7 4959.33 1327.04 5003.36 1326.29 
5016.32 1326.44 5034.41 1327.19 5047.08 1327.2 5066.58 1327.93 5078.95 1327.87 
5089.82 1330.89 5105.14 1334.31 5117.04 1334.6 5139.25 1334.07 5143.89 1333.51 
5156.41 1334.92 5169.02 1335.92 5181.55 1335.7 5191.13 1335.61 5193.59 1335.74 
5208.13 1337.93 5211.36 1338.24 5214.72 1339 5220.99 1339.5 5228.25 1339.11 
5243.7 1339.56 

Manning's n Values nut= 3 
Sta n Val Sta n Val Sta n Val 

4779.9 .05 4794.12 ,045 5220.99 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4794.12 5220.99 280 318.21 320 .I .3 

Left Levee Station= 4794.12 Elevation- 1352.7 
Right Levee Station= 5220.99 Elevation;. 1339.5 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1336.73 Element Left OB Channel Right OB 
Vel Head (ft) 0 .ll Wt. n-Val. 0.045 
E.G. Elev (ft) 1336.84 Reach Len. (ft) 280.00 318.21 320.00 

m Crit W.S. (ft) 1330.54 Flow Area (sq ft) 1798.64 
E.G. Slope (ft/ft) 0.000634 Area (sq ft) 1798.64 
Q Total (cfs) 4800.00 Flow ( ~ £ 5 1  4800.00 
Top Width (ft) 311.00 Top Width (ft) 311.00 
Vel Total (ft/s) 2.67 Avg. Vel. (ft/s) 2.67 
Max Chl Dpth (ft) 10.44 Hydr. Depth (ft) 5.78 
Conv. Total (cfs) 190583.0 Conv. (cfs) 190583.0 
Length Wtd. (ft) 318.21 Wetted Per. (ft) 312.90 
Min Ch El (ft) 1326.29 Shear (lb/sq ft) 0.23 
Alpha 1.00 Stream Power (lb/ft s) 0.61 
Frctn Loss (ft) 0.19 Cum Volume (acre-ft) 0.56 945.34 
C 6 E Loss (ft) 0.00 Cum SA (acres) 2.02 127.25 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1334.58 Element Left OB Channel Right OB 
Vel Head (ft) 0.08 Wt. n-Val. 0.045 
E.G. Elev (ft) 1334.66 Reach Len. (ft) 280.00 318.21 320.00 
Crit W.S. (ft) 1329.46 Flow Area (sq St) 1194.17 
E.G. Slope (ftlft) 0.000587 Area (sq ft) 1194.17 
Q Total (cfs) 2740.00 Flow (cfs) 2740.00 
Top Width (ft) 244.21 Top Width (ft) 244.21 
Vel Total (ft/s) 2.29 ' Avg. Vel. (ft/s) 2.29 
Max Chl ~ p t h  (ft) 8.29 Hydr. Depth (ft) 4.89 
Conv. Total (cfs) 113121.0 Conv. lcfs) 113121.0 
Length Wtd. (ft) 318.21 Wetted Per. (ft) 245.77 
Min Ch El (ft) 1326.29 Shear (lb/sq ft) 0.18 
Alpha 1.00 stream Power (lb/ft s) 0.41 
Frctn LOPS (ft) 0.19 Cum Volume (acre-ft) 1.58 889.46 1.81 
C & E LOBS (ft) 0.00 cum SA (acres) 4.83 121.97 1.66 

Warning - Divided flow computed for this cross-section. 

EAST MARICOPA FLWDWAY PAGE 47 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 5 



CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (St) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq it1 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Hydr. Depth (4t) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft a) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.045 

280.00 318.21 320.00 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 22.68 

INPUT 
Description: No Ineffective Flow Area From Baseline Road Bridge 
Station Elevation Data num= 46 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elov 
4820.29 1355.16 4837.61 1351.14 4846.91 1348.72 4867.46 1345.4 4875.21 1343.9 
4880.33 1342.37 4883.62 1341.98 4894.71 1338.61 4910.31 1334.6 4917.44 1333.3 
4924.06 1331.95 4937.48 1329.48 4940.1 1329.34 4948.16 1327.5 4966.75 1326.82 
4988.65 1326.45 5004.51 1326.34 5019.66 1326.18 5022.95 1327.1 5039.13 1326.58 
5044.01 1321.16 5049.28 1327.3 5062.59 1328.12 5081.4 1330 5095.53 1331.41 
5103.61 1331.83 5110.13 1332.69 5130.8 1333.2 5135.38 1333.3 5155.47 1334.14 
5161.82 1333.97 5167.51 1333.41 5172.6 1334.04 5179.33 1334.7 5181.01 1335.29 
5190.11 1335.37 5200.11 1336.38 5202.85 1337.83 5219.42 1340.2 5229.88 1341.34 
5232.78 1341.28 5245 1340 5255.43 1339.42 5265.45 1339.4 5278.06 1340 
5280.61 1340.38 

manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4820.29 .05 4820.29 ,045 5229.88 .05 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4820.29 5229.88 400 342.12 260 .1 .3 

 eft Levee Station- 4820.29 Elevation- 1355.16 
Right Levee Station- 5229.88 Elevation- 1341.34 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (it) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenclth Wtd. ift) . . 
Min-ch El (ft) 
Alpha 
Frftn Loss (ft) 
C & E Loas (ft) 

1336.54 Element 
0.11 Wt. n-Val. 

1336.65 Reach Len. (ft) 
1330.59 Flow Area (sq ft) 
0.000556 Area (sq ft) 
4800.00 Flow (cfs) 
297.66 Tap Width (ft) 
2.61 Avg. Vel. (ft/a) 
10.20 Hydr. Depth (ft) 

203560.4 Conv. (cfs) 
342.12 Wetted Per. (ft) 
1326.34 Shear (lb/sq ft) 

1.00 stream Power (lb/ft a) 
0.15 Cum Volume (acre-ft) 
0.01 Cum SA (acres) 

CROSS SECTION OUTPUT Profile Whlture 

Left OB Channel Right OB 
0.045 

400.00 342.12 260.00 
1838.06 
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W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (It) 
Crit W.S. (ft) 
E.G. Slope (ft/f'C) 
Q Total (cfs) 
Top Width (ftl 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E LOSS (ft) 

1334.40 Element Left 0B Channel Right OB 
0.08 Wt. n-Val. 0.045 

1334.48 Reach Len. (ft) 400.00 342.12 260.00 
1329.49 Flow Area (sq ft) 1235.09 
0.000583 Area (sq ft) 1235.09 
2740.00 Flow (cfs) 2740.00 
264.87 Top Wldth (ft) 264.87 
2.22 Avg. Vel. (ftls) 2.22 
8.06 Hydr. Depth (ft) 4.66 

113510.3 Conv. (cfs) 113510.3 
342.12 Wetted Per. (ft) 265.99 

1326.34 Shear (lb/aq ft) 0.17 
1.00 Stream Power (lb/ft s) 0.37 
0.13 Cum Volume (acre-ft) 1.58 880.59 1.81 
0.00 Cum SA (acres) 4.83 120.11 1.66 

Warning - The oonveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev lft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1335.53 Element 
0.08 Wt. n-Val. 

1335.61 Reaoh Len. (ft) 
1329.94 Flow Area (sq ftl 
0.000509 Area (sq ft) 
3530.00 Flow (cfs) 
284.95 Top Width (ft) 
2.29 Avg. Vel. (ft/sl 
9.19 Hydr. Depth (ft) 

156416.4 Conv. (cfs) 
342.12 Wetted Per. (ft) 
1326.34 Shear (lb/sq ftl 

1.00 Stream Power (lb/ft s) 
0.12 Cum Volume (acre-ft) 
0 .OO Cum SA (acres) 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 22.615 

INPUT 
Description: Baseline Road Bridge Upstream Face 
&Span Bridge 
Manning n Value 

of ,035 used for Channel 
Use Field Survey Data for this Cross 

Section 
Skew Angle 18.81 Degrees, Cross Section Data 

Adjusted 
Q(D)-4,900 cfs, Q(Fl=2,740 cfs b Q(E)=3,530 cfs 
Station Elevation Data n u =  14 

Sta Elev , Sta Elev Sta Elev Sta Elev Sta Elev 
4851.73 1338.13 4907.6 1338.5 4908.11 1336.66 4915.2 1332.91 4927.2 1327.83 
4939.32 1327.7 4970.41 1327.01 5002.31 1326.91 5034.04 1326.97 5064.98 1327.32 
5078.98 1328.14 5089.82 1334.09 5100.41 1339.58 5146.01 1339.57 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4851.73 ,055 4907.6 ,035 5100.41 ,045 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4907.6 5100.41 85.17 85.17 85.17 .3 .5 

Left Levee Station= 4907.6 Elevation= 1338.5 
Right Levee Station= 5100.41 Elevation- 1339.58 

0 
CROSS SECTION OUTPUT Profile #Des~gn 
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W.S. Elev (ft) 1336.33 Element Left OB Channel Right OB 
Vel Head (ft) 0.16 Wt. n-Val. 0.035 
E.G. Elev (ft) 1336.49 Reach Len. (ft) 0.00 0.00 0.00 
crit W.S. (ft) 1330.37 Flow Area (sq ft) 1528.75 
E.G. Slope (ft/ft) 0.000352 Area (sq ft) 1528.75 
Q Total (cfs) 4900.00 Flow (cfs) 4900 .OO 
Top Width (ft) 185.42 Top Width (ft) 185.42 
Vel Total (ft/s) 3.21 Avg. Val. (ft/s) 3.21 
Max Chl Dpth (ft) 9.42 Hydr. Depth (ft) 8.24 
Conv. Total (cfa) 261153.0 Conv. (cfe) 261153.0 
Length Wtd. (ft) 0.00 Wetted Per. (ft) 189.41 
Min Ch El (ft) 1326.91 Shear (lb/sq ft) 0.18 
Alpha 1.00 Stream Power (lb/ft s) 0.57 
Frctn Loas (ft) 0.00 Cum volume (acre-ft) 0.56 918.83 
C 6 E Lose (ft) 0.01 Cum SA (acres) . 2.02 123.13 

Warning - The conveyance ratio (upatream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional oross sections. 

CROSS SECTION OUTPUT Profrle #Future 

W.S. Elev (it) 
Vel Head (ft) 
E.G. Elev (it) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El Lft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left OB Channel Right OB 
wt. n-Val. 0.035 
Reach Len. (ft) 0.00 0.00 0.00 
Flow Area (aq ft) 1152.35 
Area (sq ft) 1152.35 
Flow (cfs) 2740.00 
Tap Width (ft) 177.49 
Avg. Val. (ft/a) 2.38 
Hydr. Depth (ft) 6.49 
Conv. (cfs) 168388.6 
Wetted Per. (ft) 180.46 
Shear (lb/sq ft) 0.11 
Stream Power (lb/ft s) 0.25 
Cum Volvme (acre-ft) 1.58 871.22 1.81 
Cum SA (acres) 4.83 118.37 1.66 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Heed ift) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ftls) 
Max Chl D p M  (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1335.38 Element 
0 .ll Wt. n-Val. 

1335.48 Reach Len. (It) 
1329.75  low Area (sq ft) 

0.000266 Area (eq ft) 
3530.00 Flow (cfa) 
181.77 Top Width (ft) 
2.61 ~ v g .  Val. (ft/s) 
8.47 Hy&. Depth (St) 

216255.5 Conv. (cfs) 
0.00 wetted Per. (ft) 

1326.91 Shear (lb/aq ft) 
1.00 Stream Power (lb/ft e)  
0 .OO Cum volume (acre-ft) 
0 .OO cum SA (aoree) 

Left OB Channel Right OB 
0.035 

0.00 0.00 0.00 

BRIDGE RIVER: EMF 
REACH: Reach 5 RS: 22.608 

INPUT 
Description: Baseline Road 6-Span Bridge 
Used Field Survey Data for Crosa 

Sections 
Bridge Skew 19.10 Degrees, Cross Section Data Adjusted 
Distance from Unstream XS = 0 
Deck/Roadway WidM = 85.17 
Weir Coefficient - - 2.6 
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Bridge ~eck/~oadway Skew = 
Upstream Deck/Roadway Coordinates 

24 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4823.59 1337.96 1331.96 4851.73 1338.13 1338.13 4870.9 1338.34 1333 
4915.2 1338.91 1332.91 4915.21 1338.91 1336.92 4916.6 1338.92 1336.92 
4934.6 1339.11 1331.13 4944.69 1339.22 1331.21 4962.51 1339.41 1331.4 
4966.15 1339.43 1331.42 4976.23 1339.5 1337.5 4997.64 1339.65 1331.6 
5007.81 1339.72 1331.11 5009.42 1339.73 1337.12 5029.08 1339.8 1331.74 
5039.21 1339.83 1331.15 5055.51 1339.89 1337.78 5060.65 1339.89 1337.19 
5010.19 1339.9 1337.11 5089.93 1339.91 1337.75 5089.94 1339.91 1334.09 
5102.83 1339.92 1334.5 5143.95 1339.51 1331 5190.09 1339.44 1339.44 

Upstream Bridge Cross Section Data 
Station Elevation Data nun= 14 

sta Elev Sta Elev Sta Elev sta  lev Sta Elev 
4851.73 1338.13 4901.6 1338.5 4908.11 1336.66 4915.2 1332.91 4927.2 1321.83 
4939.32 1321.7 4910.41 1327.01 5002.31 1326.91 5034.04 1326.91 5064.98 1327.32 
5018.98 1328.14 5089.82 1334.09 5100.41 1339.58 5146.01 1339.57 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4851.13 ,055 4901.6 ,035 5100.41 ,045 

Bank sta: Left Right Coeff Contr. Expan. 
4907.6 5100.41 .3 .5 

Left Levee Station= 4901.6 Elevation= 1338.5 
Right Levee Station= 5100.41 Elevation= 1339.58 

Downstream Deck/Roadway Coordinates 
n~>m= 2 4  -. 
Sta HI Cord Lo Cord Sta HI Cord La Cord Sta HI Cord Lo Cord 

4823.59 1337.96 1331 4854.73 1338.13 1337 4810.9 1338.34 1333 
4908.83 1338.8 1332.9 4908.84 1338.8 1336.32 4916.6 1338.92 1336.42 

Downstream Brldge Cross Sect~an Data 
Station Elevation Data n u =  15 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4842.08 1331.21 4899.61 1331.15 4901.5 1335.92 4908.83 1332.9 4922.93 1328.05 
4933.66 1321.3 4964.53 1326.15 4996.82 1326.61 5021.11 1327.06 5059.12 1327.98 
5068.42 1328.04 5013.56 1328.84 5083.14 1334.34 5092.79 1339.45 5131.14 1339.9 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4842.08 ,045 4899.61 .035 5092.19 ,045 

Bank Sta: Left Right Coeff Contr. Expan. 
4899.61 5092.19 .3 .5 

Left Levee Station= 4899.61 Elevation= 1337.15 
Right Levee Station= 5092.19 Elgvation- 1339.45 

Upstream Embankment side slope = 0 horiz. to 1.0 vertical 
Downstream Embankment aide slope = 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design = 

Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Piers = 5 

Pier Data 
Pier Station Upstream= 4939.65 Downstre-= 4932.88 
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Upstream nun= 4 
Width Elev Width Elev Width Elev Width Elev 

2 1326.7 2 1336.55 2.54 1336.56 10.09 1337.22 
Downstream n u =  4 

width Elev Width Elev Width Elev Width Elev 
2 1326.3 2 1336.07 2.59 1336.08 10.09 1336.67 

Pier Data 
Pier Station Upstream= 4971.19 Downstream= 4964.39 
upstream nun= 4 

Width Elev Width Elev Width Elev Width Elev 
2 1326.01 2 1336.82 2.57 1336.83 10.08 1337.51 

Downstream num= 4 
Width Elev Width Elev Width Elev Width Elev 

2 1325.75 2 1336.37 2.56 1336.38 10.19 1337.03 

Pier Data 
Pier Station upstream- 5002.73 Downatream= 4995.85 
upstream nun= 4 

Width Elev Width Elev Width Elev Width Elev 
2 1325.91 2 1337.06 2.5 1337.07 10.17 1337.72 

Doynstream num= 4 
Wid* Elev Width Elev Width Elev Width Elev 

2 1325.67 2 1336.64 2.55 1336.65 10.17 1337.29 

Pier Data 
Pier Station Upstream= 5034.18 Downatrearno 5027.31 
upstream num= 4 

Width Elev Width Elev Width Elev Width Elev 
2 1325.97 2 1337.12 2.53 1337.13 10.19 1337.76 

Downstream nun= 4 
Width Elev Width Elev Width Elev Width Elev 

2 1326.06 2 1336.84 2.53 1336.85 10.15 1337.47 

Pier Data 
Pier Station Upstream= 5065.72 Downstream- 5058.77 
Upstream n u =  4 

Width Elev Width Elev Width Elev Width Elev 
2 1326.32 2 1337.14 2.57 1337.15 10.14 1337.8 

Downstream n u =  4 
Width Elev Width Elev Width Elev. Width Elev 

2 1326.98 2 1336.93 2.53 1336.94 10.15 1337.52 

Number of Bridge Coefficient Sets = 1 

LOW Flow Methods ind Data 
Energy 
Moment- Cd = 1.2 
Yarnell W a l  = .9 

selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Energy Only 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component to Momentum 
Class B flow critical depth computations use critical depth 

inside the bridge at the downstream end, 
Criteria to check for pressure flow - Upstream water aurface 

BRIDGE OUTPUT Profile #Design 
Opening : Bridge #1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfs) 
Q Bridge (cfa) 
Q Weir (=fa) 

1336.49 Element Inside BR US Inaide BR DS 
1336.33 E.G. Elev (ft) 1336.48 1336.42 
4900.00 W.S. Elev (ft) 1336.30 1336.23 
4900.00 CritW.S. (ft) 1330.52 1330.52 

Mar Chl Dpth (ft) 9.39 9.56 
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weir sta Lft (ft) I) weir sta ~ g t  (ft) 
Weir Submerg - 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta Ws (ftj 
BR open Area (sq ft) 
BR open Val (ft/s) 
Coef of Q 
Br Sel Mthd 

Vel Total (ft/s) 
Flow Area (sq ft) 
Froude # Chl 
speoif Force (cu ft) 

1338.50 Hydr Depth (ft) 
1331.79 W.P. Total (ft) 

0.08 Conv. Total (cfsl 
0.09 Top Width (ft) 

1533.83 Frctn Loss (ft) 
3.51 C & E L O s s  (ft) 

shear Total (lb/sq ft) 
~nergy only Power Total (lb/ft s) 

BRIDGE OUTPUT Profile #Future 
opening : Bridge #I 

E.G. US. (ft) 
W.S. US. (Et) 
Q Total (cfs) 
Q Bridge (cfs) 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
biin El Prs (ft) 
Delta EG (ft) 
Delta Ws (ft) 
BR open Area (sq ft) 
BR Open Val (ft/a) 
Coef of Q 
Br Sel Mthd Energy only 

Element 
E.G. Elev (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
Max Chl Dpth (ft) 
Val Total (ft/s) 
Flow Area (sq ftl 
Froude # Chl 
Specif Foroe (cu ft) 
Hydr Depth (ft) 
W.P. Total (ft) 
conv. Total (cfs) 
Top Width (ft) 
Frctn LOSS (ft) 
C & E Loss (ft) 
Shear Total (lb/sq ft) 
Power Total (lb/ft s) 

0 BRIDGE OUTPUT Profile #Existing 
opening : Bridge #1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfs) 
Q Bridge (cfs) 
Q weir (cfsl 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submexg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR open Area (sq ft) 
BR open vel (ft/s) 
Coef of Q 
Bc Sel Mthd 

1335.48 Element 
1335.38 E.G. Elev (ft) 
3530.00 W.S. Elev (ft) 
3530.00 CritW.S. (It) 

Max Chl Dpth (ft) 
Val Total (ft/s) 
Flow Area (sq ft) 
Froude # Chl 
Specif Force (cu ftl 

1338 .50 Hydr Depth (ft) 
1337.79 W.P. Total (ft) 

0.06 Conv. Total (cfs) 
0.06 Top Width (it) 

1533.83 Frctn Loss (ft) 
2.83 - C & E Loss (ft) 

Shear Total (lb/sq ft) 
Energy only Power Total (lb/ft s) 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 22.599 

INPUT 
Description: Baseline Road Bridge Downstream Face 
+Span Bridge 
Manning n 

Value of ,035 used for Channel 
Use Field Survey Data for this 

Cross SectLon 
Skew Angle 18.75 Degrees, Cross Section Data 

Inside BR US Inside BR DS 
1334.34 1334.30 
1334.24 1334.20 

Inside BR US Inside BR DS 
1335.48 1335.43 
1335.36 1335.31 
1329.87 1329.87 

HNTB CORPORATION 
1-12-99 



Adjusted 
Station Elevation Data n v m ~  15 

Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 
4842.08 1337.27 4899.61 1337.75 4901.5 1335.92 4908.83 1332.9 4922.93 1328.05 
4933.66 1327.3 4964.53 1326.75 4996.92 1326.67 5027.71 1327.06 5059.12 1327.98 
5068.42 1328.04 5073.56 1328.84 5083.14 1334.34 5092.79 1339.45 5131.14 1339.9 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4842.08 .045 4899.61 ,035 5092.79 ,045 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4899.61 5092.79 190 222.25 200 .3 .5 

Left Levee Station- 4899.61 Elevation= 1337.75 
Right Levee Station= 5092.79 Elevation- 1339.45 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lass (ft) 
C 6 E Loss (ft) 

1336.24 Element 
0.16 Wt. n-Val. 

1336.41 Reach Len. (ft) 
1330.38 Flow Area (sq ft) 
0.000368 h e a  (sq ft) 
4900.00 Flow (cfs) 
185.57 Top Width (ft) 
3.25 Avg. Vel. (ft/s) 
9.57 Hydr. Depth (ft) 

255397.6 Conv. (cfs) 
222.25 Wetted Per. (ft) 
1326.67 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.05 Cum Volume (acre-ft) 
0.06 Cum SA (acres) 

Left OB Channel Right OB 
0.035 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cf.1 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ftl 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (ofs) 
Wetted Per. (ftl 
shear (lb/sq ft) 
stream Power (lb/ft 8 )  

Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.035 

190.00 222.25 200.00 
1137.14 

warning - The conveyance ratio (upstream oonveyance divided by downstream conveyance) is lees 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1335.32 Element Left OH Channel Right 08 
Vel Head (ft) 0.11 Wt. n-Val. 0.035 
E.G. Elev (ft) 1335.42 Reach Len. (ft) 190.00 222.25 200.00 
Crit W.S. (ft) 1329.76 Flow Area (sq ft) 1337.01 
E.G. Slope (ft/ft) 0.000277 Area (sq ft) 1337.01 
Q Total (cfsl 3530.00 Flow (efe) 3530 .OO 
Top w ~ d t h  (ft) 182.02 Top Width (ft) 182.02 
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Ve1 Total lft/s) 2.64 Ava. Vel. l f t / r l  - -- -, 
Max Chl ~ p t h  (ft) 8.65 Hydr. Depth (ft) 
Conv. Total (cfs) 212084.6 Conv. (cfs) 
Length Wtd. (ft) 222.25 Wetted Per. (ft) 
Min Ch El (ft) 1326.67 Shear (lb/sq ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1. 00 stream POW& (lb/ft s) 0.33 
0.03 Cum volume (acre-ft) 249.08 1098.20 34.89 
0.04 Cum SA (acres) 127.06 125.50 16.37 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 22.557 

INPUT 
Description: 
Station Elevation Data num= 46 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4557.97 1338.3 4584.43 1337.58 4592.05 1337.51 4594.25 1337.65 4608.71 1337.18 
4615.54 1337.1 4624.6 1336.52 4633.04 1335.55 4641.65 1335.66 4652.78 1335.46 
4671.47 1334.8 4675.29 1334.46 4686.13 1333.85 4692.57 1333.8 4703.73 1333.25 
4732.67 1332.4 4744.42 1332.1 4757.12 1332.7 4773.8 1332.2 4817.63 1331.72 
4831.21 1330.9 4840.57 1330.47 4860.11 1328.72 4863.58 1328.69 4871.67 1327.74 
4875.24 1327.7 4879.74 1326.98 4884.89 1326.87 4887.15 1325.51 4992.02 1325.51 

Manning's n Values hum= 3 
Sta n Val Sta n Val Sta n Val 

4557.97 .05 4615.54 ,045 5179.43 .05 

Bank sta: Left RLght Lengths: Left Channel Right Coeff Contr. Expan. 
4615.54 5179.43 370 428.43 340 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4557.97 4874 1338 5241 5271.11 1338 
Left Levee Station= 4615.54 Elevation= 1337.1 
Right Levee Stations 5179.43 Elevation= 1336.97 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ft), 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 370.00 
Flow Area (sq ft) 
Area l s q  ftl 
Flow ( E ~ s )  
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum volume (aore-ft) 0.56 
Cum SA (acres) 2.02 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head Ift) 

1334.21 Element 
0.02 Wt. n-Val. 

Channel 6 
0.045 

428.43 
2891.66 
3811.59 
4900.00 
548.49 

1.69 
9.60 

429682.5 
302.91 
0.08 
0.13 

902.51 
120.94 

light 08 

340.00 

Left OB Channel Right OB 
0.045 . . 

E.G. Elev (ft) 1334.23 Reach Len. (ft) 370.00 428.43 340.00 
Crit W.S. (ftl 1327.14 Flow Area (sq ft) 2281.96 
E.G. Slope (ft/ft) 0.000086 Area (sq ft) 2751.79 
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Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LO89 (ft) 

2740.00 Flow (cfs) 2740 .OO 
486.10 Top Width (ft) 486.10 
1.20 Avg. Vel. (ft/s) 1.20 
8.71 Hydr. Depth (ft) 7.82 

295917.5 Conv. (cfs) 295917.5 
428.43 Wetted Per. (ft) 293.22 
1325.50 Shear (lb/sq ft) 0.04 

1.00 stream Power (lb/ft 8 )  0.05 
0.04 Cum Volume (aore-ft) 1.58 859.20 1.81 
0 .OO Cum SA (acres) 4.83 116.36 1.66 

CROSS SECTION OUTPUT Profile XExiating 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Lenoth Wtd. (ftl - 
Min Ch El (ftl . . 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

1335.32 Element Left OB 
0.03 Wt. n-Val. 

1335.35 Reach Len. (ft) 370.00 
1327.43 Flaw Area (sq ft) 
0.000093 Area (sq ft) 
3530.00 Flow (cfs) 
515.22 Top Width (ft) 
1.35 Avg. Vel. (tt/s) 
9.82 Hydr. Depth (ft) 

365451.4 Conv. (cfs) 
428.43 Wetted Per. (ft) 
1325.50 Shear (lb/aq ft) 

1.00 stream Power (lb/ft s) 
0.04 Cum Volume (acre-ft) 249.08 
0.00 Cum s4 (acres) 127.06 

Channel Right OB 
0.045 

428.43 340.00 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 22.475 

INPUT 
Description: 
Station Elevation Data num- 51 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4691.96 1336.7 4692.96 1336.61 4700.34 1334.9 4715.37 1335.24 4722.79 1335.16 
4736.31 1334.1 4743.92 1334.97 4752.94 1335.31 4759.77 1335.7 4765.93 1335.89 
4771.36 1335.8 4782.24 1334.84 4792.67 1333.47 4802.79 1332.93 4809.99 1333.88 
4817.93 1333.1 4822.5 1332.75 4829.53 1331.54 4841.3 1330.8 4850 1330.94 
4852.29 1331 4857.01 1331.61 4872.06 1330.37 4872.24 1329.81 4875.74 1325.51 
5066.41 1325.5 5069.59 1326.7 5084.39 1328.4 5105.11 1328.47 5109.08 1328.37 
5138.01 1326.6 5148.3 1326.6 5165.22 1327.29 5179.31 1328.55 5205.06 1330.42 
5211.36 1330.7 5216.63 1332.08 5224.46 1333.38 5234.45 1335.68 5237.84 1336.02 
5248.61 1336.2 5253.25 1335.62 5258.56 1335.61 5272.06 1336.18 5284.31 1336.86 
5294.63 1337.2 5302.82 1338.24 5311.36 1337.8 5329.17 1337.81 5340.16 1338.18 
5341.87 1338.4 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4691.96 .05 4765.93 ,045 5302.82 .05 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4765.93 5302.82 140 209.8 370 .1 .3 

Left Levee Station- 4765.93 Elevation- 1335.89 
Right Levee Station= 5302.82 Elevation- 1338.24 

CROSS SECTION OUTPUT Profile $Design 

W.S. Elev (ft) 1336.22 Element Left OB Channel Right OB 
Vel Head (ft) 0.03 Wt. n-Val. 0.050 0.045 
E.G. Elev (it) 1336.25 Reach Len. (ft) 140.00 209.80 370.00 
Crit W.S. (ft) 1328.16 Flow Area (sq ft) 80.10 3711.66 
E.G. Slope (ft/ft) 0.000112 Area (sq ft) 80.10 3711.66 
Q Total (09s) 4900.00 Slow (cis) 27.20 4872.79 
Top Width (ft) 578.11 Top Width (ft) 71.28 506.83 
Vel Total (ft/s) 1.29 Avg. Vel. (ft/s) 0.34 1.31 
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Max C h l  Dp th  ( f t )  1 0 . 7 2  Hydr. Depth  ( f t )  1 . 1 2  7 . 3 2  
conv .  T o t a l  ( c f s )  462302.8  Conv. ( c f s )  2566.7 459736.0 
L e n g t h  Wtd. ( f t )  209 .61  Wet t ed  P e r .  ( f t J  7 1 . 5 5  5 1 0 . 8 9  
Min Ch E l  ( f t )  1325.50 S h e a r  Clb/sq f t )  0 . 0 1  0 . 0 5  
Alpha  1 . 0 3  S t r e a m  Power ( l b / f t  s) 0 . 0 0  0 . 0 7  
F r c t n  L o s s  ( f t )  0 . 0 2  Cum Volume (acre-ft) 0 . 2 2  865 .51  
C 6 E L o s s  ( f t )  0 . O O  Cum SA (acres) 1 . 7 1  115 .75  

CROSS SECTION OUTPUT P r o f i l e  X N t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Wid th  ( f t )  
V e l  T o t a l  ( f t / a )  
Max C h l  Dpth  ( f t )  
Conv. T o t a l  ( c f a )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( S t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 5 E L o s s  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( i t )  
V e l  Head (ft) 
E.G. E l e v  (it) 
C r i t  W.S. i f t l  
E .GI  s l o p e  ' ( f t / f t )  
Q T o t a l  ( o f s )  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
c o n v .  T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

E lemen t  
W t .  n-Val.  
Reach Len. ( f t )  
Flow Area  ( s q  it) 
Area ( s q  f t )  
Flow ( c f s )  
Top Width ( f t )  , 

avg. vei. ( f t / s )  
Hydr. Depth  ( f t )  
conv .  ( c f s )  
Wet t ed  P e r .  ( f t )  
S h e a r  ( l b / s q  ft) 
S t r e a m  Power ( l b / f t  s) 
Cum volume ( a c r e - f t )  
Cum S a  ( a c r e s 1  

P r o f i l e  # E x i s t i n g  

1 3 3 5 . 2 9  E lemen t  
0 . 0 2  W t .  n-Val.  

1335 .31  Reach Len.  ( f t )  
1327 .68  Flow Area ( s q  f t )  

0 .000078  k e a  (sq f t )  
3530.00 Flow ( c f s )  

455 .67  Top Width ( f t )  
1 . 0 8  a v g .  vei. (ft/s) 
9 . 7 9  Hydr.  Depth  ( f t )  

399726.8  Conv. (cfs) 
209.80 W e t t e d  P e r .  ( f t )  

1325.50 S h e a r  ( l b / s q  f t )  
1 .00  S t r e a m  Power ( l b / f t  s) 
0 . 0 2  Cum Volume ( a c r e - f t )  
0 . 0 0  Cum SA (acres) 

L e f t  OB Channel  R i g h t  OB 
0 .045  

140.00 209.80 370 .00  

L e f t  OB Channel  R i g h t  OB 
0 .045  

140.00 209 .80  370.00 
3271.45 
3271 .45  
3530 .OO 

455.67 
1 . 0 8  
7 . 1 8  

399726.8  

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 22 .436 

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num= 30  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  

Mann ing ' s  n V a l u e s  num= 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4858.95 . 0 5  4891.19 , 045  5390 .01  . 0 5  

Bank sta: L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coeff C o n t r .  Expan 
4891 .19  5390 .01  480 462.54 470 .1 .3 
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CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f a )  
Top Wid th  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. (ft) 
Min Ch E l  ( f t )  
A lpha  
F r c t n  LOSS ( f t )  
C s E Loss  ( f t )  

P r o f i l e  #Design 

1336.20 E lemen t  
0 . 0 3  W t .  n-Val.  

1336.22 Reach Len. (tt) 
1 3 2 8 . 0 1  Flow Area  ( s q  f t )  

0 .000099 Area  ( s q  f t )  
4900.00 Flow (cfs) 

458.27 Top Width  ( f t )  
1 . 3 2  Avg. V e l .  ( f t / s )  

1 0 . 6 9  Hydr. Depth  (ft)  
492470.9 Conv. ( c f s )  

462.54 Wet t ed  P e r .  ( f t )  
1325 .51  S h e a r  ( l b / a q  f t )  

1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 . 0 7  Cum Volume (acre-ft) 
0 . 0 0  Cum SA ( a c r e s )  

L e f t  08 Channe l  R i g h t  08 
0 .045  

480.00 462 .54  470.00 

Warning - The f o n v e y a n c e  r a t i o  ( u p s t r e a m  conveyance  d i v i d e d  b y  downst ream conveyance )  i a  less 
than 0 . 7  o r  greater than 1 . 4 .  T h i s  may i n d i c a t e  the n e e d  f o r  a d d i t i o n a l  c r o s s  s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
c r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wid th  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f a )  
L e n g t h  W t d .  (ft) 
Min Ch E l  (It) 
A l p h a  
F r c t n  Loss  (ft) 
C 6 E L o s s  ( f t )  

E l emen t  L e f t  OB Channe l  Right OB 
W t , .  n-Val.  0 .045  
Reach Len.  ( f t )  480.00 462.54 470.00 
Flow Area  (sq f t )  2814 .35  
A r e a  ( s q  f t )  2814 .35  
Flow ( c f r )  2740.00 
Top Width  ( i t )  421 .74  
Avg. V e l .  (ft/s) 0 .97  
Hydr. Depth  (ft) 6.67 
Conv. ( c f a )  328780 .4  
W e t t e d  P e r .  ( i t 1  422.92 
s h e a r  ( l b / s q  ft) 0 . 0 3  
S t r e a m  Power ( l b / f t  s) 0 . 0 3  
cum volume b o r e - f t )  1 . 5 8  818.59 1 . 8 1  
Cum SA ( a c r e s )  4 . 8 3  109 .72  1 . 6 6  

Warning - The conveyance  r a t i o  ( u p s t r e a m  oonveyance  d i v i d e d  b y  d o m a t r e a m  conveyance )  i s  less 
t h a n  0 . 7  o r  greater t h a n  1 . 4 .  This may i n d i c a t e  the n e e d  f o r  a d d i t i o n a l  cross s e c t i o n s .  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. (ft) 
Min Ch E l  ( f t )  
Alpha  
F r c t n  Loes  ( f t )  
C 6 E L o s s  ( f t )  

P r o f i l e  # E x i s t i n g  

1335 .28  E lemen t  
0 . 0 2  W t .  n-Val.  

1335.30 Reach Len.  ( f t )  
1327 .58  Flow Area  ( s q  f t )  

0.000072 Area (sq f t )  
3530.00 Flow ( c f s )  

441.22 Top Width (ft) 
1 . 0 7  Avg. V e l .  ( f t ls)  
9 .77 Hydr. Dep th  ( f t )  

415093.4 Conv. ( c f e )  
462.54 Wet t ed  P e r .  ( f t )  

1 3 2 5 . 5 1  S h e a r  ( l b / s q ,  f t )  
1 . 0 0  S t r eam Power ( l b / f t  s) 
0 .05  Cum volume (acre-ft) 
0 . 0 0  Cum SA (acres) 

L e f t  OB Channe l  R i g h t  OB 
0 .045  

480 .00  462 .54  470 .00  
3296.19 

Warning - The  conveyance  r a t i o  ( u p s t r e a m  conveyance  d i v i d e d  b y  downst ream conveyance )  is lees 
than 0 . 7  O r  g r e a t e r  t h a n  1 . 4 .  T h i e  may i n d i c a t e  the n e e d  f o r  a d d i t i o n a l  c r o s s  s e c t i o n s .  

CROSS SECTION RIVER: EMF 
REACH: Reach  5 RS: 22.348 
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IN- 
Description: 
station Elevation Data num= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4725.1 1342.2 4738.31 1341.92 4745.62 1342.07 4748.83 1341.91 4758.93 1341.89 
4765.19 1341.4 4773.25 1340.39 4777.13 1340.17 4781.03 1339.63 4785.86 1338.4 
4793.76 1335.8 4806.6 1334.22 4813.39 1333.5 4817.9 1332.75 4844.24 1330.31 

MaMing'B n Values n u =  3 
sta n Val Sta n Val Sta n Val 

4725.1 .05 4777.13 ,045 5241.47 .05 

Bank Sta: Left Right Lengths: Left Channel Rrght Coeff Contr. Expan. 
4777.13 5241.47 410 447.01 480 .1 .3 

Left Levee Station= 4777.13 Elevation= 1340.17 
night ~ e v e e  Station= 5241.47 Elevation= 1337.2 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frotn Loss (ft) 
C & E Loss (ft) 

Profile dDes~gn 

1336.11 Element Left OB 
0.05 Wt. n-Val. 

1336.15 Reach Len. (ft) 410.00 
1330.62 Flow Area (sq ft) 
0.000238 Area lsq ft) 
4900.00 Flow (cfs) 
442.89 Top Width (ft) 
1.74 Avg. Vel. (ft/a) 
9.48 Hydr. Depth (ftl 

317682.4 Conv. (cfs) 
447.01 Wetted Per. (ft) 
1326.63 Shear (lb/sq ftl 

1.00 stream Power (lb/ft s) 
0.18 Cum Volume (aore-ft) 0.09 
0.01 Cum SA (acres) 1.60 

Channel 
0.045 
447.01 
2811.77 
2811.77 
4900.00 
442.89 

1.74 
6.35 

317682.4 
444.26 

Right OB 

480.00 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. lft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Mar Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LO88 (ft) 

Element 
wt. n-val. 
Reach Len. (ft) 
Flaw Area (sq ft) 
Area (aq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ftl 
Shear (lb/sq ft) 
stream Power (lb/ft sl 
cum volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.045 

410.00 447.01 480.00 
1940.98 
1940.98 
2740.00 
419.17 
1.41 
4.63 

a Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less . 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
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CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Profile #Existing 

Element 
Wt. n-Val. 
Reach Len. (St) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. vel. (ftis) 
Hy&. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.045 

410.00 447.01 480.00 
2418.54 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 22.263 

INPUT 
Description: 
Station Elevation Data num- 62 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4660.57 1341.5 4664.8 1341.34 4672.8 1341.43 4687.78 1341.12 4699.09 1340.53 
4702.51 1339.9 4707.85 1337.35 4719.98 1333.19 4725.07 1332.41 4728.37 1332.14 
4733.58 1332.1 4737.73 1331.47 4750.43 1330.31 4758.36 1330.49 4766.1 1332.68 
4769.67 1334 4777.28 1335.13 4781.88 1336.22 4791.34 1336.4 4796.98 1335.91 

Manning's n Values num- 3 
Sta n Val Sta n Val Ste n Val 

4660.57 .05 4699.09 ,045 5193.64 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4699.09 5193.64 420 392.17 280 .I .3 

Left Levee Station- 4699.09 Elevation- 1340.53 
Right Levee Station- 5193.64 Elevation- 1337.69 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfa) 
Lenclth Wtd. fft) 
Min-ch El (ft) 
Alpha 
Frotn Loss (ft) 

1335.86 Element Left OB Channel Right OB 
0 .ll Wt. n-Val. 0.045 

1335.97 Reach Len. (ft) 420.00 392.17 280.00 
1330.90 Flow Area (sq ft) 1855.63 
0.000828 Area (sq ft) 
4900.00 Flow (cfs) 
397.52 Top Width (ft) 
2.64 Avg. Vel. (ft/s) 
10.57 Hy&. Depth (ft) 

170337.4 Conv. (cfs) 
392.17 Wetted Per. (ft) 
1325.29 Shear (lb/sq ft) 0.24 

1.00 Stream Power (lb/ft a) 0.63 
0.41 cum volume (acre-ft) 0.09 789.08 
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c & E Loss (ft) 0.01 Cum SA (acres) 

Warning - Divided flow oomputed for this cross-section 
CROSS SECTION OUTPUT Profile Xhlture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (It) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Totai (ft/s) 
M a x  Chl Dpth (ft) 
Conv. Total icfs) . . 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (efs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power llb/ft s) 
Cum Volume (acre-ftl 
Cum SA (acres) 

Warning - Divided flow computed for thzs cross-section. 
CROSS SECTION OUTPUT Profile XExistzng 

Left OB Channel Right OB 
0.045 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss lft) 

1335.01 Element Left 08 
0.08 Wt. n-Val. 

1335.09 Reach Len. (ft) '120.00 
1330.16 Flow Area (sq ft) 

0.000621 Area (sq ft) 
3530.00 Flow (cfs) 
335.51 Top Width (ft) 
2.27 Avg. Vel. (ft/s) 
9.72 Hydr. Depth (ft) 

141659.6 Conv. (cfs) 
392.17 Wetted Per. (ft) 
1325.29 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.29 Cum volume (acre-ft) 249.08 
0 .Ol Cum SA (acres) 127.06 

Warning - Divided flow computed for this cross-seotion 
CROSS SECTION RIVER: EM!? 
REACH: Reach 5 RS: 22.189 

INPUT 
Description: 
Statlon Elevation Data num= 4 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4809.04 1342 4'831.81 1341.85 4844.28 1341.71 4849.89 1342.46 4853.9 1341.84 
4855.91 1341.8 4867.99 1340.99 4870.94 1341.09 4873.55 1340.07 4879.31 1339.18 

Manning's n Values n ~ m 3  3 
Sta n Val Sta n Val Sta n Val 

4809.04 .05 4870.94 ,045 5227.77 .05 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4870.94 5227.77 428 434.03 410 .I .3 

Left Levee Station- 4870.94 Elevation- 1341.09 
Right Levee Station= 5227.77 Elevation- 1338.46 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 

, Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ftl 
C 6 E Loss (ft) 

Profile #Design 

1335.35 Element Left OB Channel Right OB 
0.20 Wt. n-Val. 0.045 

1335.55 Reach Len. (ft) 428.00 434.03 410.00 
1329.99 Flow Area (sq ft) 1371.20 

0.001333 Area (aq ft) 1371.20 
4900.00 Flow (cfsl 4900.00 
266.66 Top Width (ft) 266.66 
3.57 Avg. Vel. (ft/s). 3.57 
10.85 Hydr. Depth (ft) 5.14 

134230.7 Conv. (ofa) 134230.7 
434.03 Wetted Per. (ft) 268.62 
1324.50 Shear (lb/sq ft) 0.42 

1.00 Stream Power (lb/ft s) 1.52 
0.38 Cum Volume (aore-ft) 0.09 774.55 
0.03 Cum SA (acres) 1.60 101.34 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. Thia may indicate the need for additional croas sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfa) 
Length Wtd. (ft) 
fin Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
 low Area (sq ft) 
Area (sq ft) 
Flow (Cf8) 
Top Width (ft) 
AT. Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/aq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (it) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (it) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (CfS) 
Top Width (ft) 
Avg. ve1. (ft/S) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/aq ft) 
Stream Power (lb/ft s) 
Cum Volvme (acre-ft) 
cum SA (acres) 

Left OB Channel Right 08 
0.045 

428.00 434.03 410.00 
959.81 
959.81 

2740.00 
173.62 
2.85 
5.53 

98422.5 
175.38 
0.26 
0.76 

1.58 767.46 1.81 
4.83 99.55 1.66 

Left OB Channel Right OB 
0.045 

428.00 434.03 410.00 
1192.19 
1192.19 
3530.00 
231.03 
2.96 
5.16 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
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REACH: Reach 5 RS: 22.107 

Station Elevation Data num= 41 
Rta Elev Sta Elev sta Elev sta Elev Sta Elav 

Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 

4868.29 .05 4891.52 ,045 5243.98 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4891.52 5243.98 455 448.38 420 .1 .3 

Left Levee Station= 4891.52 Elevation= 1340.77 
Right Levee Station= 5243.98 Elevation= 1336.77 

CROSS SECTION OUTPUT Profile #Design 

W.S. ,Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (It) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Tap Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Tap Width (ft) 
Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
conv. (~f.9) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.045 

455.00 448.38 420.00 
1804.13 
1804.13 
4900.00 
299.17 
2.72 
6.03 

196353.3 

Warning - The conveyance ratio (upstream conveyance divided by downstream oonveyanoe) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (it) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow A?ea (sq ft) 
Area (sq ft) 
Flow (efs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
ccnv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Riaht OB 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or qreater than 1.4. This may indicate the need for additional cross sections. 
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CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C 6 E Loss (ft) 

Profile #Existing 

1334.44 Element 
0.07 Wt. n-Val. 

1334.51 Reach Len. (ft) 
1329.86 Flow Area (sq ft) 

0.000435 Area (sq ft) 
3530.00 Flow (cfs) 
289.91 Top Width (ft) 
2.17 Avg. Vel. (ft/s) 
8.44 Hydr. Depth (ft) 

169233.7 Conv. (cfa) 
448.38 Wetted Per. (ft) 

1326.00 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.30 Cum Volume (acre-ft) 
0 .Ol Cum SA (acres) 

Left OB Channel Right OB 
0.045 

455.00 448.38 420.00 

Warning - The conveyance ratio (upstream conveyance divided by downetream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 22.022 

INPUT 
Description: 
Station Elevation Data n u =  42 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4902.75 1343 4905.84 1341.95 4918.86 1338.46 4935.46 1334.86 4939.64 1334.18 
4945.29 1333.9 4949.78 1332.7 4955.74 1331.87 4965.55 1329.89 4975.98 1329.28 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4902.75 .05 4905.84 ,045 5259.97 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4905.84 5259.97 295 397.01 350 .1 .3 

Left Levee Station- 4905.84 Elevation= 1341.95 
Right Levee Station= 5259.97 Elevation= 1336.22 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frftn Loss (ft) 
c & E Loss (ft) 

1334.50 Element 
0.20 Wt. n-Val. 

1334.70 Reach Len. (ft) 
1331.50 Flow Area (sq ft) 
0.001700 &ea (sq ft) 
4900.00 Flow (cfs) 
307.79 Top Width (ft) 
3.62 Avg. Vel. (ft/s) 
8.59 Hydr. Depth (ft) 

118845.8 Conv. (cfs) 
397.01 Wetted Per. (ft) 
1325.91 Shear ( l b / a q  ft) 

1.00 stream Power (lb/ft s) 
1.01 Cum Volume (acre-it) 
0.02 Cum SA (acres) 

Left OB Channel I 
0.045 

295.00 397.01 
1351.81 
1351.81 
4900.00 
307.79 
3.62 
4.39 

118845.8 
311.16 
0.46 
1.67 

0.09 742.49 
1.60 95.40 

light OB 

350.00 

Warning - The conveyance ratzo (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional crose eectione. 
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warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (CfS) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Canv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E toss (ft) 

1332.81 Element 
0.16 Wt. n-Val. 

1332.97 Reach Len. (ft) 
1330.60 Flow Area (sq ft) 
0..001865 Area (sq ft) 
2740.00 Flow (cfs) 
258.74 Top Width (ft) 
3.17 Avg. Vel. (ft/s) 
6.90 Hydr. Depth (ft) 

63438.9 Conv. (cfs) 
397.01 wetted Per. (ft) 
1325.91 Shear (lb/sq ft) 

1 .OO stream Power (Ib/ft E 
0.99 Cum Volume (aore-ftl 
0.01 Cum SA (acres) 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Existing 

Left OB Channel Right OB 
0.045 

295.00 397.01 350.00 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total lft/s) 
Max Chl ~ p t h  (ft) 
Conv. Total (efs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E toss (ft) 

1334.07 Element e eft OB 
0.13 Wt. n-Val. 

1334.20 Reach Len. (ft) 295.00 
1330.96 Flow Area (sq ft) 
0.001194 Area (sq ft) 
3530.00 Flow (cfs) 
300.07 Top Width (ft) 
2.89 Avg. Vel. (ft/s) 
8.16 Hydr. Depth (ft) 

102149.8 Conv. (cfs) I 
397.01 Wetted Per. (ft) 
1325.91 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.61 Cum Volume (acre-ft) 249.08 
0.03 Cum SA (acces) 127.06 

Channel Right OB 
0.045 
397.01 350.00 

1222.02 
1222.02 
3530.00 
300.07 
2.89 
4.07 

.02149.8 
303.40 
0.30 
0.87 

946.36 34.89 
100.02 16.37 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 21.947 

INPUT 
Description: 
Station Elevation Data num= 55 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4684.53 1343.1 4686.29 1342.45 4696.45 1340.94 4698.9 1340.33 4712.17 1335.49 
4721.53 1334.5 4724.9 1333.44 4732.13 1332.33 4736.48 1332.01 4744.47 1332.15 
4748.72 1332.5 4755.6 1333.89 4761.18 1334.17 4787.52 1333.16 4796.04 1333.47 
4812.97 1333.1 4832.63 1332.94 4842.93 1333.1 4851.06 1331.87 4864.32 1330.49 
4879.43 1329.2 4895.76 1328.07 4908.01 1327.85 4912.83 1328.17 4924.1 1329.03 
4929.57 1329.2 4938.45 1328.31 4949.98 1328.1 4965.53 1328.45 4971.12 1328.37 
4979.24 1327.5 4991.1 1325.94 5001.98 1325.42 5012 1326.03 5018.74 1327.13 
5029.98 1329.5 5042.38 1332.52 5052.68 1333.61 5059.4 1333.85 5066.18 1334.61 
5071.62 1334.9 5077.9 1334.76 5085.06 1335.04 5102.51 1336.16 5104.11 1337.71 
5107.14 1338.4 5113.99 1338.61 5117.8 1338.45 5126.73 1336.54 5131 1336.02 
5135.94 1336.2 5153.02 1336.04 5155.95 1335.99 5173.36 1336.56 5176.96 1337.03 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4684.53 .05 4696.45 ,045 5113.99 .05 

Bank Sta: Left Rlght Lengths: Left Channel Rzght Coeff Contr. Expan. 
4696.45 5113.99 480 569.26 480 .I .3 

Left Levee Station= 4696.45 Elevation= 1340.94 
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Right ~ e v e e  Station= 5113.99 Elevation- 1338.61 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1333.28 Element Left 08 Channel Right 08 
Vel Head (ft) 0.39 Wt. n-Val. 0.045 
E.G. Elev (ft) 1333.67 Reach Len. (ft) 480.00 569.26 480.00 
Crit W.S. (ft) 1331.01 Flow Area (sq ft) 974.51 
E.G. Slope (ft/ft) 0.004247 Area (sq ft) 974.51 
Q Total (ofs) 4900.00 Flow (cfs) 4900.00 
Top Width (ft) 271.40 Top Width (ft) 271.40 
Vel Total (ft/s) 5.03 Avg. Vel. (ftls) 5.03 
Max Chl Dpth (ft) 7.86 Hydr. Depth (ft) 3.59 
conv. Total (ofs) 75186.3 Conv. (cfa) 75186.3 
Length Wtd. (ft) 569.26 Wetted Per. (ft) 272.85 
Min Ch El (ft) 1325.42 Shear (lb/aq ft) 0.95 
Alpha 1.00 stream Power (lb/ft s) 4.76 
Frctn LOPS (ft) 0.28 Cum Volume (acre-ft) 0.09 731.89 
C 6 E Loss (ft) 0.11 Cum SA (acres) 1.60 92.76 

Warning - Divided flow oomputed for this cross-section. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile Wmture 

W.S. Elev (ft) 1331.67 Element Left OB Channel Right OB 
Vel Head (ft) 0.30 Wt. n-Val. 0.045 
E.G. Elev (ft) 1331.97 Reach Len. (ft) 480.00 569.26 480.00 
Crit W.S. (ft) 1329.99 Flow Area ( s q  ft) 628.29 
E.G. Slope (ft/ft) 0.003466 Area (aq ft) 628.29 
Q Total (cfs) 2740.00 Flow (cfs) 2740.00 
Top Width (ft) 185.94 Top Width (ft) 185.94 
vel Total (ft/s) 4.36 Avg. Vel. (ft/s) 4.36 
Max Chl Dpth (ft) 6.25 Hydr. Depth (ft) 3.38 
Conv. Total (cfs) 46543.5 Conv. (cfs) 46543.5 
Length Wtd. (ft) 569.26 Wetted Per. (ft) 186.97 
Min Ch El (ft) 1325.42 Shear (lb/sq ft) 0.73 

0 
Alpha 1.00 stream Power (lb/ft s) 3.17 
Frctn Loss (ft) 0.19 Cum Volume (acre-ft) 1.58 738.16 1.81 
C 6 E Loss (ft) 0.08 Cum SA (acres) 4.83 92.58 1.66 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is leas 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1333.40 Element Left OB Channel Right OB 
Vel Head (ft) 0.19 Wt. n-Val. 0.045 
E.G. Elev (ft) 1333.59 Reach Len. (ft) 480.00 569.26 480.00 
Crit W.S. (ft) 1330.39 Flow Area (sq ft) 1006.46 
E.G. Slope (ft/ft) 0.002055 Area (sq ft) 1006.46 
Q Total (cfs) 3530.00 rlow (efs) 3530 .OO 
Top Width (ft) 279.14 Top Width (ft) 279.14 
vel Total (ft/s) 3.51 Avg. Vel. (ft/s) 3.51 
Max Chl Dpth (ft) 7.97 Hydr. Depth (ft) 3.61 
Conv. Total (cfs) 77869.2 Conv. (cfr) 77869.2 
Length Wtd. (ft) 569.26 Wetted Per. (ft) 280.62 
Min Ch El (ft) 1325.42 Shear (lb/sq it) 0.46 
Alpha 1.00 stream Power (lb/ft s) 1.61 
Frctn Loss (ft) 0.14 Cum Volume (acre-ft) 249.08 936.21 34.89 
C 6 E Loss (ft) 0.05 Cum SA (acres) 127.06 97.38 16.37 

Warning - Divided flow computed for this cross-section. 
warning - The conveyance ratio (upstream conveyance divided by downatream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional Croas eections. 
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CROSS 8ECTION RIVER: EMF 
REACH: Reach 5 RS: 21.839 

INPUT 
Description: 
Station Elevation Data nun= 44 

S t =  Elev Sta Elev Sta  lev Sta Elev Sta Elev 

Manning's n Values n u =  3 
Sta n Val Sta n Val sta n val 

4869.12 .05 4891.9 ,045 5357.78 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4891.9 5357.78 515 494.43 375 .1 

Left Levee Station= 4891.9 Elevation= 1340.4 
Right Levee Station= 5357.78 Elevations 1335.31 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total lefs) . . 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. lft) 
E.G. slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) ' 
vel Total (ft/s) 
Max Chl Dpth (f t) 
Conv. Total (cfs) 
Length Wtd. (ft) 
M i n  Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Design 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 515.00 
Flow Area (sq ft) 
area (sq ft) 
Flow (cfs) 
Top Wldth (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 0.09 
cum SA (acres) 1.60 

Profile #Future 

1331.67 Element  eft 0B 
0.02 Wt. n-Val. 

1331.69 Reach Len. (ft) 515.00 
1326.10 Flow Area (sq ft) 
0.000119 Area (sq ftl 
2740.00 Flow (cfs) 
395.92 Top Width (ft) 
1.17 Avg. Vel. (ft/s) 
7.47 Hydr. Depth (ft) 

251044.5 conv. (cfs) 
494.43 Wetted Per. (ft) 

1324.20 Shear ( lb /sp  ft) 
1.00 Stream Power (lb/ft s) 
0.07 Cum Volume (acre-ft) 1.58 
0.00 Cum SA (acres) 4.83 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1333.38 Element Lsf t OB 
Vel Head (it) 0.02 Wt. n-Val. 
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E.G. E l e v  (ft) 
C r i t  W.S. (ft) 
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f a )  
Top W i d t h  ( f t )  
Ve l  T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f a )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loes (ft) 
C b E Loss ( f t l  

1333.40 Reach Len. ( f t ) ,  515.00 494.43 375.00 
1326.43 Flow Area ( s q  f t )  3020.40 

0.000087 Area (sq f t )  3020.40 
3530.00 Flow ( c f s )  3530 ,013 

407.14 Top Width ( f t )  407.14 
1 . 1 7  Avg. Vel .  ( f t / s )  1 .17  
9.18 Hydr. Depth ( f t )  7 .42  

377938.3 Conv. ( c f e )  377938.3 
494.43 Wetted P e r .  ( f t )  409.45 

1324.20 Shear  (lb/sq ft) 0 . 0 4  
1 .00  s t r e a m  Power ( l b / f t  e)  0 . 0 5  
0.05 cum volume ( a c r e - f t )  249.08 909.89 34.89 
0 . O O  Cum SA ( a c r e s )  127.06 92.90 1 6 . 3 7  

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 21.745 

INPUT 
D s e c r i o t i o n :  
- - - - - -. . - - - . -. -. . . - -. - . - 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4835.5 1340.07 4842.8 1339.24 4852.38 1339.38 4860.95 1338.07 4876.75 1338.5 

4885.92 1336 .23  4896.19 1332.84 4903.74 1330 .91  4913.47 1328.1 4921.8 1325.9 

Manning's n Values  num= 3 
S t a  n Val S t a  n Val  S t a  n Val  

4835.5 .05  4876.75 ,045 5205 .05 

Bank S t a :  L e f t  R i g h t  Lengths:  L e f t  Channel R i g h t  Coeff Contr .  Expan. 
4876.75 5205 145  169 .59  200 .1 . 3  

 eft ~ e v e e  S t a t i o n =  4876.75 Eleva t ion-  1338.5 
R i g h t  Levee S t a t i o n =  5205 Eleva t ion-  1334.64 

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t l  
C r i t  W.S. ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width ( f t )  
Ve l  T o t a l  ( f t / s )  
Mar Chl Dpth ( f t )  
conv. T o t a l  ( c f e )  
Length W t d .  ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E LOSS ( f t )  

P r o f i l e  #Design 

1333 .ll Element 
0.07 W t .  n-Val.  

1333.18 Reach Len. ( f  t) 
1326.65 Flow Arsa ( s q  f t )  

0.000280 Area (aq  f t )  
4900.00 Flow ( c f s )  

301.62 Top Width ( f t )  
2 .13 Avg. Vel .  (ft /s) 
8.89 Hydr. Depth ( f t )  

293044.6 Conv. ( c f s )  
169.59 Wetted Per .  ( f t )  

1324.22 Shear  ( l b / s q  f t )  
1 .00  s t r e a m  Power ( l b / f t  a )  
0.09 Cum Volume ( a c r e - f t )  
0 .02 Cum SA ( a c r e e )  

L e f t  08 Channel R i g h t  OB 
0.045 

145.00 169.59 200.00 

Warning - The conveyance r a t i o  (upstream conveyance d i v i d e d  by  downstream conveyance) is  less 
t h a n  0 .7  o r  g r e a t e r  t h a n  1 . 4 .  T h i s  may i n d i c a t e  the need  f o r  a d d i t i o n a l  c r o a a  s e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  #Future  

W.S. E l e v  ( f t )  1331.59 Element L e f t  OB Channel R i g h t  OB 
Vel  Head ( f t )  0 .03 W t .  n-Val. 0.045 
E.G. E l e v  ( f t )  1331.62 Reach Len. ( f t )  145.00 169.59 200.00 
C r i t  W.S. (ft) 1325.88 Flow Area ( s q  f t l  1853.89 
E.G. S l o p e  ( f t / f t )  0.000168 Area ( s q  f t )  1853.89 
Q T o t a l  ( C f s )  2740.00  low (cfs) 2740.00 
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Top Width ( f t )  287.18 T o p W i d t h  ( f t )  287.18 
V e l  T o t a l  . ( f t / s )  1 . 4 8  Avg. V e l .  ( f t / s )  1 . 4 8  
 ax Chl  Dpth ( f t )  7 .37  Hydr. Depth ( f t )  6.46 
conv. T o t a l  l c f s )  211318.7 Conv. ( c f s )  211318.7 
Leng th  W t d .  (ft) 169.59 Wetted P e r .  ( f t )  289.05 
Min Ch E l  ( f t )  1324.22 Shear  ( l b / s q  f t )  0 . 0 7  
Alpha 1 . 0 0  Stream Power ( I b / f t  s) 0 .10  
F r c t n  L a s s  ( f t )  0 .06 Cum Volume ( a c r e - f t )  1 . 5 8  695.02 1 . 8 1  
C 6 E Loss  ( f t )  0 .01  Cum SA ( a c r e s )  4 . 8 3  84.90 1 . 6 6  

Warnrng - The conveyance r a t i o  (upstream conveyance d i v i d e d  by downstream conveyance) i s  less 
t h a n  0 .7  o r  g r e a t e r  t h a n  1 . 4 .  T h i s  Qay i n d i c a t e  t h e  need  f o r  a d d i t i o n a l  c r o s s  s e c t i o n s .  

CROSS SECTIDN OUTPUT P r o f i l e  XExls t ing  

W.S. E l e v  ( f t )  1333 .31  
vel Head l f t )  0 .03 
E.G. E l e v  ( f t )  1333.34 
C r i t  W.S. ( f t )  1326.18 
E.G. S l o p e  ( f t / f t )  0.000134 
Q T o t a l  (cfs) 3530 . O O  
Top Width ( f t )  303.30 
Vel  T o t a l  (ft/s) 1 .49  
Max Chl  Dpth (ft) 9.09 
Conv. T o t a l  ( c f s )  305104.6 
Length Wtd. ( f t )  169 .59  
Min Ch E l  ( f t )  1324.22 
Alpha 1.00 
F r e t n  Loss  ( f t )  0 .04  
C 6 E Loss  (ft) 0 . 0 1  

Element 
W t .  n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq f t )  
Flow ( o f s )  
Top Width (ft) 
Avg. V e l .  ( f t / s )  
Hydr. Depth ( f t )  
Conv. ( c f s )  
Wetted P e r .  (ft) 
Shear  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cwn sA ( a c r e s )  

L e f t  OB Channel R i g h t  OB 
0.045 

145.00 169.59 200.00 

Warning - The conveyance r a t i o  (upstream conveyance d i v i d e d  b y  downstream conveyance) i s  less 
t h a n  0 . 7  o r  g r e a t e r  t h a n  1 . 4 .  This may i n d i c a t e  the need  f o r  a d d i t i o n a l  c r o s s  s e c t i o n s .  

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 21.713 

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  Da ta  num= 37 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  llav 

Manning 's  n Va lues  num= 3 
S t a  n  Val  S t a  n  Val  S t a  n  Val 

4829.55 .05 4849.07 .045 5225.36 .05  

Bank S t a :  L e f t  R i g h t  L e n g t h s : L e f t  Channel R i g h t  Coeff Cont r .  Expan. 
4849.07 5225.36 275 301.25 275 .1 . 3  

L e f t  Levee S t a t i o n =  4849.07 E l e v a t i o n =  1340.64 
R i g h t  Levee S t a t i o n =  5225.36 E l e v a t i o n =  1333.44 

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( S t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  

1332.79 Element L e f t  OB Channel R i g h t  OB 
0.28 W t .  n-Val.  0 .045 

1333.06 Reach Len. ( f t )  275.00 301.25 275.00 
1328.14 Flow Area ( s q  E t )  1162.16 

a E.G. S l o p s  (ft/ft) 0 001483 Area ( s q  f t )  1162.16 
Q T o t a l  ( c f s )  4900.00 Flaw (cfs) 4900.00 
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Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Losa (ft) 
C & E Loss (ft) 

186.83 Top Width (ft) 186.83 
4.22 Avg. Vel. (ft/s) 4.22 
8.59 Hydr. Depth (ftl 6.22 

127223.1 Conv. (cfs) 127223.1 
301.25 Wetted Pee. (ft) 192.53 
1324.20 Shear (lb/sq ft) 0.56 

1.00 Stream Power (lb/ft s) 2.36 
0.03 Cum Volume (acre-ft) 0.09 669.50 
0.08 Cum SA (acres) 1.60 83.36 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ftl 
Avg. Vel. (ft/s) 
Hy&. Depth (ft) 
Conv. (cfs) 
wetted Per. (it1 
shear (lb/sq it) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left OB Channel Right OB 
0.045 

275.00 301.25 275.00 
914.54 
914.54 

2740.00 
174.08 
3.00 
5.25 

89427.7 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is leas 
than 0.7 or greater than 1.4. Thia may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Lose (it) 
C 6 E Loss (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. . (ft) 275.00 
Flow Area (89 ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. ve1. (ft/s) 
my&. Depth (it) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/eq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 249.08 
Cum SA (acres) 127.06 

Channel Right OB 
0.045 

301.25 275.00 
1233.44 
1233.44 
3530.00 
190.36 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional crose sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 21.656 

INPUT 
Description: Channel Profile from Sec. 21.656 to 21.439 is Lower 
Than the 

Downstream Channel ~ ~ ~~-~~~~ ~ ~~~~~~~ 

Station Elevation Data num- 44 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4734.86 1341.59 4743.03 1340.85 4747.74 1341.55 4755.04 1340.4 4768.85 1337.46 
4790.06 1331.98 4807.36 1327.26 4814.51 1325.49 4824.06 1322.8 4834.23 1320.15 

EAST MARICOPA FLWDWAX PAGE 70 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 5 



Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4734.86 ,045 4747.74 .04 5128.76 ,045 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4747.74 5128.76 121.32 121.32 121.32 .1 

Left Levee Station- 4747.74 Elevation= 1341.55 
Right Levee Station= 5128.76 Elevation- 1334.89 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elsv (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (Cfs) 
Top Width (ft) 
Vel Total ift/3) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss fft) 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Losa (it) 
C 6 E Lose (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 121.32 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 0.09 
Cum SA (acres) 1.60 

Profile #Future 

1331.49 Element 
0.01 Wt. n-Val. 

1331.50 Reach Len. (ft) 
1318.34 Flow Area (aq ft) 

0.000015 Area (sq ft) 
2740.00 Flow (cfs) 
317.00 Top Width (ft) 
0.74 Avg. Vel. (ft/s) 

17.09 Hydr. Depth (ft) 
703655.1 Conv. (cfs) 

121.32 Wetted Per. (ft) 
1314.40 Shear (lb/sq it) 

1.00 stream Power (lb/ft s) 
0.00 Cum Volume (acre-ft) 
0 .OO cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1333.23 
vel Head (ft) 0.01 
E.G. Elev (ft) 1333.24 
Crit W.S. (ft) 1318.80 
E.G. Slope (ftlft) 0.000017 
Q Total (cfa) 3530.00 
Top Width (ft) 331.83 
Vel Total (ft/~) 0.83 
Max Chl DOth (ftl 18.83 . . 
conv. Total (cfs) 863584 .O 
Length Wtd. (ft) 121.32 
Min Ch El (ft) 1314.40 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear llb/sq ft) 

Channel Right OB 
0.040 

Left OB Channel Right OB 
0.040 

Left OB Channel Right OB 
0.040 

121.32 121.32 121.32 
4268.67 
4268.67 
3530.00 
331.83 
0.83 

12.86 
863584 .O 
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Alpha 1.00 Stream Power (lb/ft s) 0.01 
Frctn Loss (it) 0.00 Cum Volume (acre-ft) 249.08 853.32 34.89 
C 6 E Loss (ft) 0.00 Cum SA (acres) 127.06 86.10 16.37 

CROSS SECTION RIVER: EMF 
REACH: Reaoh 5 RS: 21.633 

INPUT 
Description: 
Station Elevation Data num- 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4728.79 1341.71 4737.45 1340.65 4748.13 1340.67 4763.35 1337.6 4798.72 1328.79 
4812.72 1325.71 4831.85 1322.07 4835.91 1321.36 4855 1320.1 4862.58 1320.08 
4873.45 1319 4884.32 1317.48 4891.99 1315.45 5031.33 1315.4 5036.89 1316.71 
5042.12 1318.24 5060.7 1322.32 5065.72 1323.55 5081.67 1325.8 5091.2 1327.79 
5097.67 1329.36 5102.75 1330.36 5107.42 1330.78 5117.19 1332.5 5136.57 1335.66 
5164.17 1335.89 5182.42 1335.66 5188.75 1336.26 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4728.79 .05 4748.13 ,045 5136.57 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4748.13 5136.57 185 225.22 245 .1 .3 

Left Levee Station= 4748.13 Elevation- 1340.67 
Right Levee Station= 5136.57 Elevation= 1335.66 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1332.93 Element Left 08 Channel Right OB 
Vel Head (ft) 0.02 Wt. n-Val. 0.045 
E.G. Elev (ft) 1332.95 Reach Len. (ft) 185.00 225.22 245.00 
Crit W.S. (ft) 1318.69 Flow Area (aq ft) 4251.14 
E.G. Slope (ft/ft) 0.000042 ~ r e a  (sq ft) 4251.14 
Q Total (cfa) 4900.00 Flow (cfs) 4900.00 
Top Width (ft) 337.72 Top Width (ft) 337.72 
Vel Total (ft/e) 1.15 Avg. Vel. (ft/s) 1.15 
Max Chl Dpth (ft) 17.53 Hy&. Depth (ft) 12.59 

a 
Conv. Total (cfs) 754353.6 Conv. (cfs) 754353.6 
Length Wtd. (ft) 225.22 Wetted Per. (ft) 341.25 
Min Ch El (ft) 1315.40 Shear (lb/sq ft) 0.03 
Alpha 1.00 Stream Power (Ib/ft s) 0.04 
Frctn Loss (ft) 0.01 Cum Vol- (acre-ft) 0.09 639.33 
C 6 E Loss (ft) 0.00 Cum SA (acres) 1.60 80.65 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1331.49 Element Left OB Channel Right OB 
Vel Head (ft) 0.01 Wt. n-Val. 0.045 
E.G. Elev (ft) 1331.50 Reach Len. (ft) 185.00 225.22 245.00 
Crit W.S. (ft) 1317.66 Flow Area (aq ft) 3775.60 
E.G. Slope (ft/ft) 0.000018 Area (sq ft) 3775.60 
Q Total (cfs) 2740.00 Flow (cfs) 2740.00 
Top Width (ft) 323.58 Top Width (ft) 323.58 
Val Total (ft/s) 0.73 Avg. Vel. (ft/a) 0.73 
Max Chl Dpth (ft) 16.09 Hy&. Depth (ft) 11.67 
Conv. Total (ofs) 637129.1 Conv. (cfs) 637129.1 
Length Wtd. (ft) 225.22 Wetted Per. (f t) 326.81 
Min ch ~l (St) 1315.40 Shear (lb/sq ft) 0.01 
Alpha 1.00 stream Power (lb/ft 6)  0.01 
Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 1.58 663.23 1.81 
C 6 E Loss (ft) 0.00 Cum SA (acres) 4.83 81.41 1.66 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1333.23 Element Left 08 Channel Right OB 
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Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
LengUl Wtd. (ft) 
Min ch el (ftr 
Alpha 
Fretn Loss (ft) 
C & E Loss (ft) 

Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow ( c ~ s )  
Top Width (ft) 
AVg. V d .  (ft/8) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (Ib/sq ft). 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 21.591 

INPUT 
Description: 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4705.36 1340.66 4714.29 1340.35 4719.78 1340.53 4728.57 1339.61 4733.94 1339.3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4705.36 .05 4719.78 ,045 5141.71 .05 

a Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan. 
4719.78 5141.71 400 315.77 220 .1 .3 - 

Left Levee Station= 4719.78 Elevation= 1340.53 
Right Levee Station= 5141.71 Elevation= 1335.7 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) , 

Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftr 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (aores) 

Left OB Channel Right OB 
0.045 

400.00 315.77 220.00 
4078.11 
4078.11 
4900.00 
356.06 

1.20 
11.45 

679859.5 
359.49 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross aections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev Ift) 1331.49 Element Left OB Channel Rlght OB 
vel Head (ft) 0.01 Wt. n-Val. 0.045 
E.G. Elev (ft) 1331.49 Reach Len. (ft) 400.00 315.77 220 .OO 
Crit W.S. (ft) 1319.01 Flow Area (sq ft) 3578.07 
E.G. Slope (ft/ft) 0.000024 Area (aq ft) 3578.07 
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Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
srctn LOSS (ft) 
C C E Loss (ft) 

2740.00 Flow (cfs) 2740.00 
342.48 Tap Width (ft) 342.48 

0.77 Avg. Vel. (ft/a) 0 .77  
1 6 . 0 4  Hydr. Depth (ft) 10.45 

561224.6 Conv. (cfe) 561224.6 
315.77 Wetted Per. (ft) 345 .61  

1315.45 Shear (lb/aq ft) 0 .02  
1 .00  stream Power (lb/ft s) 0 . 0 1  
0.00 Cum Volume (acre-ft) 1 .58  644.22 1 . 8 1  
0.00 cum SA (acres) 4.83 79 .69  1 . 6 6  

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional orosa sections. 

GROSS SECTION OUTPUT Profile $Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
Flow (ofs) 
Top Width (ft) 
Avg. Val. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear . (lb/sq ft) 
stream Powsc (-/it s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left OB Channel Right OB 
0.045 

Warning - The conveyance ratio (upatream conveyance divided by domatream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional orose sections. a 

CROSS SECTION RIVER: EhT 
REACH: Reach 5 RE: 21.531 

INPUT 
Description: 
station Elevation Data n u =  17 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4797.53 1336.37 4802.02 1334.35 4815.75 1331 .7  4862.46 1322.28 4876.65 1319.7 
4885 .01  1318.32 4896 .01  1315.45 5121.02 1315.45 5127.06 1316.72 5131.83 1317.4 
5147.44 1321.55 5153.52 1322.82 5197.53 1331.73 5218.07 1335 .41  5238.68 1335.6 
5252.17 1335.9 5256 .39  1336.17 

Manning's n Values n u =  3 
Sta n Val Sta n Val Eta n Val 

4797.53 .05 4797.53 ,045 5218.07 .05 

Bank Eta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4797.53 5218.07 220 243.38 270 .1 . 3  

Left Levee Station- 4797.53 Elevation- 1336.37 
Right Levee Stations 5218.07 Elevation= 1335.41 

CROSS SECTION OUTPUT Profile (Design 

W . S .  Elev (ft) 
Val Head (ft) 
E.6. Elev (ft) 
Crit W.S. iftl 

1332.91 Element Left OB Channel Right OB 
0 . 0 1  Wt. n-Val. 0.045 

1332.93 Reach Lsn. (ft) 220.00 243 .38  270.00 
1311.85 Flow Area (am ft) 5315.88 . 

E.G. slope ' (ft/ft) 0.000024 Area (sq it) 
Q Total (cfs) 4900.00 Flow (cfa) 
Top Width (ft) 394.67 Top Width (ft) 
Vel Total (ftls) 0 . 9 1  Avg. Vel. (ftls) 
Max Chl Dpth (ft) 17.46 Hy&. Depth (ft) 13 .62  



conv. Total (cfs) 1006311.6 Conv. (cfs) 1006311.6 
Length Wtd. (ft) 243.38 Wetted Per. (ft) 398.29 
Min Ch El (ft) a Alpha 

1315.45 Shear (lb/sq ft) 0.02 
1.00 Stream-Power (lb/ft s) 0.02 

Frctn Lose (ft) 0 .O1 Cum volume (acre-ft) 0.09 583.53 
C 6 E Loss (ft) 0.00 Cum SA (acres) 1.60 76.14 

warning - The conveyance ratio (upstream conveyance divided by domstream oonveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/e) 
Mar Chl Dpth (ft) 
Conv. Total (efs) 
Length Wtd. (ft) 
Min ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (CfS) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (Ib/ft s) 
Cum Vol- (aore-ft) 
Cum SA (acres) 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additiqnal cross sections. 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. lft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) . . 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile lExistlng 

1333.22 Element 
0.01 Wt. n-Val. 

1333.23 Reach Len. (it) 
1317.39 Flow Area (sq ft) 

0.000012 Area (sq ft) 
3530.00 Flow (cfs) 
397.98 Top Wldth (ft) 
0.64 Avg. vel. (ft/s) 

17.77 Hydr. Depth (ft) 
1038838.6 Conv. (cfs) 

243.38 wetted Per. (ft) 
1315.45 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.00 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Left OB Channel Right OB 
0.045 

220.00 243.38 270 .OO 
5498.00 
5498.00 
3530 .OO 
397.98 

0.64 
13.81 

1038838.6 
401.66 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
W C H :  Reach 5 RS: 21.485 

INPUT 
Deacriatio*: ------= 
Station Elevation Data num= 23 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
4808.83 1335.3 4814.36 1333.73 4834.71 1330.29 4844.04 1329.58 4852.46 1328.4 

k Manning's n Values num= 3 
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Sta n Val Sta n Val Sta n Val 
4808.83 .05 4808.83 .045 5139.14 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4808.83 5139.14 230 241.5 255 .l 

Left Levee Station= 4808.83 Elevation- 1335.3 
Right Levee Station= 5139.14 Elevation- 1335.1 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
M$n Ch El (it) 
Alpha 
rrctn ~ D s a  (ft) 
C 6 E LO88 (ft) 

Profile #Design 

1332.88 Element Left 08 
0.03 Wt. n-Val. 

1332.91 Reach Len. (ft) 230.00 
1319.72 Flow Area (aq ft) 

0.000090 Area (sq ft) 
4900.00 Flow (cfe) 
308.23 Top width (ft) 
1.50 Avg. ,Vel. (ft/s) 
17.48 My&. Depth (ft) 

517091.6 Conv. (cfs) 
241.50 Wetted Per. (ft) 
1315.40 Shear (lb/aq ft) 

1.00 Stream Power (lb/ft s) 
0.03 Cum volume (acre-ft) 0.09 
0 .OO Cum SA (sores) 1.60 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (it) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (It) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1331.47 Element  eft OB 
0.01 Wt. n-Val. 

1331.48 Reach Len. (ft) 230.00 
1318.43 Flow Area (aq ft) 

0.000042 Area (sq ft) 
2740.00 Flow (cfa) 
292.58 Top Width (ft) 
0.96 Avg. Vel. (ftls) 
16.07 Hy&. Depth (ft) 

424884.8 Conv. (cfs) 
241.50 Wetted Per. (ft) 
1315.40 Shear (lb/aq ft) 

1.00 Stream Power (lb/ft s) 
0.01 Cum Volvme (acre-ft) 1.58 
0 .OO Cum SA (acres) 4.83 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft)' 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1333.20 Element Left OB 
0.02 Wt. "-Val. 

1333.22 Reach Len. (ft) 290.00 
1318.94 Flow Area (sq ft) 

0.000043 Area (sq ft) 
3530.00 Flow (efa) 
311.84 Top Width (ft) 
1.05 Avg. Vel. (ft/s) 
17.80 Hydr. Depth (ft) 

539757.2 Conv. (cfa) 
241.50 Wetted Per. (ft) 
1315.40 Shear (lb/aq ft) 

1.00 Stream Power (lb/ft s) 
0.01 Cum volume (acre-ft) 249.08 
0.00 Cum SA (acres) 127.06 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 21.439 

INPUT 
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Channel Right OB 
0.045 

241.50 255.00 

Channel Right 08 
0.045 

241.50 255.00 
2844.59 

Channel Right OB 
0.045 

241.50 255.00 
3369.11 
3369.11 
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Description: 
Station Elevation Data num= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4864.58 1333.9 4871.84 1332.06 4921.13 1323.08 4941.93 1319.03 4950.33 1317.33 
4956.57 1315.4 5027.73 1315.45 5040.06 1318.23 5053.75 1323.08 5070.74 1329.19 
5077.15 1331.3 5094.38 1334.8 5103.71 1334.88 5112.51 1335.25 5130.47 1335.66 
5149.6 1336.3 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4864.58 .05 4864.58 . ,045 5094.38 .05 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4864.58 5094.38 110 109.17 110 .1 .3 

Left Levee Station= 4864.58 Elevation= 1333.9 
Right Levee Station= 5094.38 Elevation= 1334.8 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev lft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1332.82 Element 
0.06 Wt. n-Val. 

1332.88 Reach Len. (ft) 
1320.21 Flow Area (sq ft) 
0.000144 Area (sq ft) 
4900.00 Flow (cfs) 
215.82 Top Width (ft) 
1.99 Avg. Vel. (ft/s) 
17.42 Hydr. Depth (ft) 

408071.0 Conv. (cfs) 
109.17 Wetted Per. (ft) 

1315.40 shear (lb/sq ft) 
1.00 stream Power (lb/ft 8 )  

0.04 Cum volume (acre-ft) 
0.07 Cum SA (acres) 

Left OB Channel Right OB 
0.045 

110.00 109.17 110.00 
2468.07 
2468.07 
4900.00 
215.82 
1.99 

11.44 
408071.0 
220.28 
0.10 
0.20 

0.09 543.48 
1.60 72.72 

0 Warning - The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile Xhlture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Prctn Loss (ft) 
C s E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ftl 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-it) 
cum SA (acres) 

Left OB Channel Right OB 
0.045 

110.00 109.17 110.00 
2179.56 
2179.56 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

w.s. Elev (ft) 
Vel Head Ift) 

1333.18 Element 
0.03 Wt. n-Val 

Left OB Channel Right OB 
0.045 . . 

E.G. Elev (ft) 1333.21 Reach Len. fft) 110.00 109.17 110.00. 
Crit W.S. (ft) 1319.34 Flow Area (sq ft) 2545.19 

W S T  MRRICOPA FLWDWAY PAGE 77 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 5 



E.G. Slope (ft/ft) 0.000069 Area (aq ft) 2545.19 
Q Total (cfs) 3530.00 Flow (cfa) 3530.00 
Top Width (ft) 218.96 Top Width (ft) 218.96 
Vel Total (ft/s) 1.39 Avg. Vel. (ft/s) 1.39 
Max Chl Dpth (ft) 17.78 Hydr. Depth (ft) 11.62 
Conv. Total (cfs) 425398.9 Conv. (cfs) 425398.9 
Length Wtd. (ft) 109.17 Wetted Per. (ft) 223.50 
Min Ch El (ft) 1315.40 Shear (lb/sq ft) 0.05 
Alpha 1.00 stream Power (lb/ft s) 0.07 
Frctn Loss (ft) 0.02 Cum Vol- (acre-it) 249.08 742.96 
C 6 E Loss (it) 0.03 Cum SA (acres). 127.06 77.15 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croas sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 21.418 

INPUT 
Description: Just Upstream of Guadalupe Road Bridge 
Manning's n Value of ,030 

used for Channel 
NO Ineffeotive Flow Area From Guadalupe Road 

Bridge 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values numi 3 
Sta n Val Sta n Val Sta n Val 

4895.27 .04 4948.56 .03 5069.99 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4948.56 5069.99 42 28.49 10 .1 .3 

Left Levee Station= 4948.56 Elevation- 1333.47 
Right Levee Station= 5069.99 Elevation= 1335.15 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

, Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loas (ft) 
C 6 E Loss (ft) 

1332.05 Element 
0.73 Wt. n-Val. 

1332.78 Reach Len. (ft) 
1329.22 Flow Area (sq ft) 
0.001653 Area (aq ft) 
4900.00 Flow (cfs) 
111.60 Top Width (ft) 
6.83 Avg. Vel. (ft/s) 
7.88 Hydr. Depth (ft) 

120523.7 Conv. (ofs) 
28.49 Wetted Pee. (ft) 

1324.17 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft r) 
0.03 Cum Volume (acre-ft) 
0.08 Cum SA (acres) 

Left OB Channel Right 08 
0.030 

warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indioate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1331.12 Element 
0.31 Wt. n-Val. 

Left OB Channel Right OB 
0.030 
28.49 10.00 1331.42 Reach Len. (ft) 42.00 
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Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Tar, Width lft) 
vei Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOBS (ft) 

Flow Area (sq ftl 
Area (sq ft) 
Flow (c~s) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit w.s. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (c~s) 
Top Width (ft) 
Avg. Vel. lft/a) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right OB 
0.030 

42.00 28.49 10.00 
809.29 
809.29 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 21.413 

INPUT 
Description: Guadalupe Road Bridge, Upstream Face 
3-Span Bridge with Riprap 

Protection 
Manning n Value of ,030 used for Channel 
Use Field 

Survey Data for This Cross Section 
skew Angle 15.69 Degrees, 

Cross Seotion Data Adjusted 
Station Elevation Data num= 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4924.86 1335.51 4953.45 1335.69 4953.6 1330.24 4971.33 1322.61 4987.99 1322.28 
5026.09 1322.61 5044.33 1322.87 5061.43 1330.41 5061.46 1335.9 5113.66 1335.71 

Manning88 n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4924.86 .04 4953.45 .03 5061.46 ,011 

Bank Sta: Left Right ~engths: Left Channel Right Coeff Contr. Expan 
4953.45 5061.46 57.77 57.77 57.77 .3 .5 

Left Levee Station= 4953.45 Elevation= 1335.69 
Right Levee Station= 5061.46 Elevation= 1335.9 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1332.21 Element 
0.45 Wt. n-Val. 

1332.67 Reach Len. (ft) 
Crit W.S. (ft) 1327.46 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.000759 Area (sq ft) 

Left OB 

0.00 

Channel 
0.030 
0.00 

Right OB 

0.00 
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Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e 1  T o t a l  ( f t / s )  
Max C h l  Dpth ( f t )  
C o n v .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
Min C h  E l  ( f t l  
A l p h a  
Frctn L o s s  ( f t )  
C 6 E L o s s  ( f t )  

F l o w  ( c f a )  
T o p  W i d t h  ( f t )  
Avg .  V e l .  ( f t / s )  
H y d r .  D e p t h  ( f t )  
conv. ( c f s )  
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
s t r e a m  P o w e r  ( l b / f t  8 )  

Cum V o l u m e  ( a c r e - f t )  
Cum S A  ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  Xhlture 

W.S. E l e v  ( I t )  
V e l  H e a d  ( f t )  
E.G.  E l e v  ( f t )  
C r l t  W.S. ( f t l  
E.G.  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W l d t h  ( f t )  
V e l  T o t a l  ( f t / s l  
Max C h l  D p t h  ( f t )  
c o n v .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
MLn C h  E l  ( f t )  
Alpha 
Frctn L o s s  ( f t )  
C 6 E L o s s  ( f t )  

E l e m e n t  
Wt .  n - V a l .  
Reach L e n .  ( f t )  
F l o w  Area ( s q  f t )  
Area ( e q  f t )  
r i o w  ( c i s )  
T o p  W i d t h  ( f t )  
AVg. VB1. ( f t / s )  
H y d r .  D e p t h  ( f t )  
C o n v .  ( e f s )  
W e t t e d  P e r .  ( f t )  
Shear ( l b / e q  f t )  
s t r e a m  P o w e r  ( l b / f t  s) 
Cum V o l u m e  ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E.G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E . G .  S l o p e  ( f t / f t l  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t l  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
C o n v .  T o t a l  ( c f s l  
L e n g t h  W t d .  ( f t )  
M i n  C h  E l  ( f t )  
A l p h a  
Frctn L o s s  ( f t )  
C 6 E LOSS ( f t )  

E l e m e n t  
Wt .  n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  Area ( s q  f t l  
Area ( a q  f t )  
F l o w  ( c f s )  
T o p  W i d t h  ( f t )  
A v g .  V e l .  / f t / a l  
H y d r .  D e p t h  ( f t )  
C o n v .  ( c f s )  
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
s t r e a m  P o w e r  ( l b / f t  s) 
Cum V o l u m e  ( a c r e - f t )  
Cum SA ( a c r e s )  

L e f t  OB C h a n n e l  R i g h t  08 
' 0.030 

0 .00  0 .00  0 . 0 0  
795.12 
795.12 

L e f t  OB C h a n n e l  R i g h t  OB 
0.030 

0 . 0 0  0 . 0 0  0 .00  
982.28 
982.28 

3530 .OO 
107.92 

3 .59  
9.10 

201896.2 
116 .20  

0 .16  
0 .58  

249.08 738.17 34 .89  
127.06 76.66 16.37 

BRIDGE RIVER: EM6 
REACH: R e a c h  5 R s :  21.407 

INPUT 
D e s o r i p t i o n :  G u a d a l u p e  R o a d  3 - S p a n  B r i d g e  
U s e d  Field S u r v e y  D a t a  for  C r o e s  

S e c t i o n s  
B r i d g e  s k e w  15.94 D e g r e e s ,  C r o s s  S e c t i o n  D a t a  A d j u s t e d  
D i a t a n c e  f r o m  U p s t r e a m  XS = 0 
D e c k / R o a d w a y  W i d t h  P 57.77 
W e i r  coefficient - - 2 . 6  
B r i d g e  D e c k / R o a d w a y  S k e w  = 
U p s t r e a m  D e c k / R o a d w a y  C o o r d i n a t e s  

num- 1 4  
S t a  H i  C o r d  L o  C o r d  S t a  H i  C o e d  L o  C o r d  S t a  H i  C o r d  LC C o r d  

4883.87 1335 .6  1335.6 4907.63 1335.98 1335.98 4917.84 1335.75 1335.75 
4953.45 1336 .11  1 3 3 4 . 0 1  4964.29 1336.22 1334.07 4984.22 1336.27 1334.19 
4992.02 1336.29 1334.19 5010.61 1336.33 1334.2 5022.65 1336.35 1334.2 
5030.53 1336.36 1334.23 5058.65 1336.4 1334.24 5061.46 1336.39 1334.24 
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Upstream Bridge Cross Section Data 
Station Elevation Data num= 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4924.86 1335.51 4953.45 1335.69 4953.6 1330.24 4971.33 1322.61 4987.99 1322.28 
5026.09 1322.61 5044.33 1322.87 5061.43 1330.41 5061.46 1335.9 5113.66 1335.71 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4924.86 .04 4953.45 .03 5061.46 .04 

Bank Sta: Left Right coeff Contr. Expan. 
4953.45 5061.46 .3 . S  

 eft Levee Station= 4953.45 Elevation= 1335.69 
Right Levee Station= 5061.46 Elevation= 1335.9 

Downstream Deck/Roadway Coordinates 
nun= 14 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4883.87 1335.6 1335.6 4907.63 1335.98 1335.54 4917.84 1335.75 1335.54 
4953.71 1336.11 1333.92 4964.29 1336.22 1333.98 4984.66 1336.27 1334.1 
4992.47 1336.29 1334.15 5010.61 1336.33 1334.17 5023.28 1336.35 1334.18 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 10 

Sta Elev Sta Elav Sta Elev Sta Elev Sta Elev 
4930.92 1335.54 4953.71 1335.63 4953.8 1330.78 4969.8 1323.35 4989.39 1322.77 
5027.4 1322.54 5045.35 1322.86 5061.85 1330.69 5062 1335.88 5107.55 1335.72 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4930.92 .04 4953.71 .03 5062 .04 

Bank sta: Left Right Coeff Contr. Expan. 
4957 71 5067  7 5 - - - - . . - -. .- .- . - 

Left Levee Station= 4953.71 Elevation= 1335.63 
Right Levee Station= 5062 Elevation= 1335.88 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - . 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design = 
spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Piers = 2 

Pier Data 
Pier Station Upstream= 4988.12 Downstream= 4988.56 
upstream num= , 4 

Width Elev Width Elev Width Elev Width Elev 
2.5 1321.28 2.5 1333.52 3.98 1333.52 7.8 1334.19 

Downstream n u =  4 
Width Elev Width Elev Width Elev Width Elev 
2.5 1321.77 2.5 1333.46 3.98 1333.46 7.81 1334.15 

Pier Data 
Pier Station Upstream= 5026.59 Downstream= 5027.2 
upstream nu== 4 

Width Elev Width Elev Width Elev Width Elev 
2.5 1321.61 2.5 1333.58 3.98 1333.58 7.88 1334.23 

Downstream n u =  4 
Width Elev Width Elev Width Elev Width Elev 
2.5 1321.54 2.5 1333.6 3.95 1333.6 7.84 1334.21 
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Number of Bridge Coefficient Sets = 1 

LOW Flow Methods and Data 
Energy 
Momentum Cd = 1.2 
Yarnell KVal = .9 

selected Low Flow Methods - Highest Energy Answer 
High Flow Method 

Energy Only 

Additional Bridge Parameters 
Add Friction component to Momentum 
Do not add Weight component to Momentum 
Class B flow critical depth computations use critical depth 

inside the bridge at the downstream end 
Criteria to check for pressure flow = Upstream water surface 

BRIDGE OUTPUT Profile #Design 
opening : Bridge #1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfs) 
Q Bridge (cfs) 
Q Weir (ofs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (It) 
Delta EG (ft) 
Delta WS (ft) 
BR Open Area (aq ft) 
BR Open Vel (ft/e) 
Coef of Q 
Br Sel Mthd Energy only 

BRIDGE OUTPUT Profile #Future 
opening : Bridge #1 

E.G. US. (ft) 1331.37 
W.S. US. (ft) 1331.19 
Q Total (cfa) 2740.00 
Q Bridge (cfs) 2740.00 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 1335.88 
Min El Pre (ft) 1334.24 
Delta EG (ft) 0.06 
Delta ws (ft) 0.07 
BR open Area (sq ft) 1031.90 
BR open Vel (ft/s) 3.79 
Coef of Q 
Br Sel Mthd Energy only 

BRIDGE OUTPUT ' Profile #Existing 
Opening : Bridge $1 

Element 
E.G. Elev (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
Max Chl Dpth (ft) 
vel Total (ft/s) 
Flow Area (sq ft) 
Froude # Chl 
Spefif Farce (ou ft) 
Hydr Depth (ft) 
W.P. Total (ft) 
Conv. Total (cf.9) 
Top Width (ft) 
FrCtn LOSS (ft) 
C 6 E Loss (ft) 
Shear Total (lb/sq ft) 
Power Total (lb/ft s) 

Element 
E.G. Elev (ft) 
W.S. Elev (ft) 
Crit W.S. (fti 
Max Chl Dpth (ft) 
Vel Total (ft/s) 
Flow Area (sq ft) 
Froude # Chl 
specif Force (ou ft) 
Hydr Depth (ft) 
W.P. Total (ft) 
Conv. Total (cfs) 
Top Width (ft) 
Frctn Loss (ft) 
C 6 E Lose (ft) 
Shear Total (lb/aq ft) 
Power Total (lb/ft s) 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total lcfa) 
Q Bridge (ofs) 

1333.12 Element 
1332.92 E.G. Elev (ft) 
3530.00 W.S. Elev (ft) 
3530.00 Crit W.S. (ft) 

Inside BR US 

Inside BR US 
1331.37 
1331.16 
1326.10 

8.87 
3.66 

748.24 
0.24 

3303.23 
7.27 

142.42 
112004.8 
102.86 
0.04 
0.00 
0.20 
0.72 

Inside BR DS 

Inside BR DS 
1331.32 
1331.10 
1326.28 

8.55 

Inside BR US Inside BR DS 
1333.12 1333.08 
1332.89 1332.84 
1326.72 1326.90 
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Q Weir (cfsl 

0 Weir Sta Lft (ft) 
Weir sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR open Area (sq ft) 
BR open Vel (ft/s) 
Coef of Q 
BI sel Mthd 

Max Chl Dpth (ft) 10.60 
Vel Total (ft/s) 3.81 
Flow Area (sq ft) 926.60 
Froude # Chl 0.22 
Specif Force (cu ft) 4860.94 

1335.88 Hydr Depth (ft) 9.00 
1334.24 W.P. Total (ft) 152.87 

0.06 Conv. Total (cfs) 152576.3 
0.07 Top Width (ft) 102.92 

1031.90 Frctn LOSS (ft) 0.03 
3.91 C 6 E Loss (ftl 0.00 

shear Total (lb/sq ft) 0.20 
Energy only Power Total (lb/ft a) 0.77 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 21.402 

INPUT 
Description: Guadalupe Road Bridge, Downstream Face 
3-Span Bridge with Riprap 

Proteotion 
Manning n Value of ,030 used for Channel 
Use Field 

survey Data for This Cross Section 
Skew Angle 15.49 Degrees, 

Cross section Data Adjusted 
Station Elevation Data num= 10 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
4930.92 1335.54 4953.71 1335.63 4953.8 1330.78 4969.8 1323.35 4989.39 1322.77 
5027.4 1322.54 5045.35 1322.86 5061.85 1330.69 5062 1335.88 5107.55 1335.72 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4930.92 .04 4953.71 .03 5062 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4953.71 5062 40 56.27 80 .3 .5 

Left Levee Station= 4953.71 Elevation= 1335.63 
Right Levee Station= 5062 Elevation= 1335.88 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mi,, Ch El (it) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element  eft 08 
Wt. n-Val. 
Reach Len. (ft) 40.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cf s) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) , 
Stream Power (lb/ft s) 
cum Volume (acre-ft) 0.09 
cum SA (acres) 1.60 

Channel Right OB 
0.030 
56.27 80.00 
865.30 
865.30 
4900.00 
108.11 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1331.11 Element Left OB Channel Rlght 0B 
Vel Head (ft) 0.20 Wt. n-Val. 0.030 
E.G. Elev (ft) 1331.31 Reach Len. (ft) 40.00 56.27 80.00 
Crlt W.S. (ft) 1326.13 Flow Area (sq ft) 766.73 
E.G. Slope (ft/ft) 0.000402 Area (sq ft) 766.73 
Q Total (Cfs) 2740.00 Flow (cfs) 2740.00 
Top Wldth (ft) 108.07 Top W~dth (ft) 108.07 
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Vel T o t a l  ( f t / S )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length W t d .  ( f t )  
bfin Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

3.57 Avg. Vel .  ( f t / a ) ,  3 .57  
8.57 Hydr. Depth ( f t )  7 .09 

136738.4 Conv. (cfs) 136738.4 
56.27 Wetted Per. ( f t )  112.22 

1322.54 Shear  ( l b / s q  f t )  0 .17 
1 .00  s t r e a m  Power ( l b / f t  8 )  0 . 6 1  
0 .02  Cum Volvme ( a c r e - f t )  1 .58  573.49 
0 . 0 0  cum SA ( a c r e s )  4 .83  73.23 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
Ve l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G.  s l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top W i d t h  ( f t )  
Vel  T o t a l  ( f t /s)  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( O t )  
C 6 E Loss ( f t )  

1332.86 Element L e f t  08 Channel R i g h t  OB 
0 . 2 1  W t .  n-Val. 0.030 

1333.07 Reach Len. I f t )  . 40.00 56.27 80 .00  
1326.73 Flow Area (eq  f t )  955.00 

0.000334 Area ( s q  f t )  955.00 
3530.00 Flow (cis) 3530 ,170 

108 .15 TOP wid th  ( e t )  108.15 
3.70 Avg. Vel .  ( f t / s )  3 .70 

10.32 Hydr. Depth ( f t )  8 .83  
193184.7 Conv. ( c f s )  193184.7 

56.27 Wetted P e r .  ( f t )  115.71 
1322.54 Shear  ( l b / s q  f t )  0.17 

1 .00  Stream Power ( l b / f t  s) 0.64 
0.02 Cum Volvme ( a c r e - f t )  249.08 736.96 
0.00 Cum SA ( a c r e s )  127.06 76.52 

CROSS SECTION RIVER: DIF 
REACH: Reach 5 RS: 21.391 

INPUT 
D e s c r i p t i o n :  No I n e f f e c t i v e  Flow Area From Gvadalvpe Road and 
Power Road 

Br idges  
S t a t i o n  E l e v a t i o n  Data  num= 1 6  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  

Manning 's  n Va lves  n u =  3 
S t a  n Val  S t a  n Val  S t a  n Val  

4911.73 .04 4942.93 .03 5066.46 .04 

Bank S t a :  L e f t  R i g h t  Lengths :  L e f t  Channel R i g h t  Coeff Contr .  Expan 
4942.93 5066.46 50 193.75 320 . 3  .5 

L e f t  Levee S t a t i o n -  4942.93 Eleva t ion-  1334.53 
~ i g h t  Levee S t a t i o n =  5066.46 Eleva t ion-  1333.1 

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
Ve l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p s  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width (ft) 
Vel  T o t a l  (ft/s) 
Max Chl  Dpth ( f t )  
Conv. T o t a l  (cfs) 
Length W t d .  ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  

Element 
W t .  n-Val. 
Reach Len. ( f t )  
Flow Area (aq f t l  
Area ( sq  f t )  
slow ( c f s )  
Top Width ( f t )  
Avg. ve1. ( f t l s )  
Hydr. Depth ( f t )  
conv. ( o f = )  
W e t t e d  P e r .  ( f t )  
Shear  l l b / s q  f t) 
stream Power ( lb/ft  8 )  

Cum Volume ( a c r e - f t )  

L e f t  08 Channel R i g h t  08 
0.030 

50.00 193.75 320.00 
838.97 
838.97 

4900.00 
112.64 

5 .84  
7.45 

154736.7 

C 6 E Loss  ( f t )  0 . 0 3  Cum SA ( a c r e s )  1 . 6 0  71.96 
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CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (efs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LO98 (ft) 

Profile #Future 

Element Left OB Channel Rlght 08 
Wt. n-Val. 0.030 
Reach Len. (ft) 50.00 193.75 320.00 
 low ~ r e a  (sq ft) 744.11 
Area (sq ft) 744.11 
Flow (cfs) 2740.00 
Top Width (ft) 108.64 
Avg. Vel. (ft/s) 3.68 
Hydr. Depth (ft) 6.85 
Conv. (cfs) 129933.6 
Wetted Per. (ft) 112.41 
Shear (lb/sq ft) 0.18 
Stream Power (lb/ft s) 0.68 
Cum Volume (acre-ft) 1.58 572.51 1.81 
cum SA (acres) 4.83 73.09 1.66 

Profile #Existing 

Element Left OB Channel Rlght OH 
Wt. n-Val. 0.030 
Reach Len. (ft) 50.00 193.75 320.00 
Flow Area (sq ft) 941.78 
Area (sq ft) 941.78 
Flow (cfs) 3530.00 
Top Wzdth (ft) 116.81 
Avg. Vel. (ft/s) 3.75 
Hydr. Depth (ft) 8.06 
Conv. (cfs) 182898.9 
Wetted Per. (ft) 121.30 
Shear (lb/sq ft) 0.18 
Stream Power (lb/ft sl 0.68 
cum volume (acre-ft) 249.08 735.73 34.89 
cum SA (acres) 127.06 76.38 16.37 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 21.355 

INPUT 
Description: Power Road Bridge Upstream Face 
(South of Guadalupe Road) 
6-Span 

Bridge with Riprap Proteotion 
Manning n Value of ,030 used for 

Channel 
Used Field Survey Data for This Cross Section 
Skew Angle 

58.33 Degrees (Cross Section Data Adjusted) 
Station Elevation Data num= 13. 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
4932.59 1336.2 4943.85 1336.16 4943.86 1329.95 4960.19 1323.83 4963.21 1322.6 
4982.36 1322.65 5002.95 1322.66 5022.62 1322.56 5040.01 1322.75 5042.94 1323.37 
5057.24 1331.35 5057.25 1337.9 5073.6 1337.38 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4932.59 .04 4943.85 .03 5057.25 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4943.85 5057.25 150.66 150.66 150.66 .3 .5 

 eft Levee Station= 4943.85 Elevation= 1336.16 
Right Levee Station= 5057.25 Elevation= 1337.9 

CROSS SECTION OUTPUT Profile #Design 
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W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (rtls) 
Max Chl Dgth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element Left OB Channel Right OB 
Wt, n-Val. 0.030 
Reach Len. (ft) 0.00 0.00 0.00 
Flow Area (aq it) 897.90 
Area (sq ft) 897.90 
Flow (cfs) 4900.00 
Top Width (ft) 113.38 
Avg. Vel. (ft/s) 5.46 
Hydr. Depth (ft) 7.92 
Conv. (cfs) 170944.1 
Wetted Per. (ft) 119.15 
Shear (Ib/sq ft) 0.39 
Stream Power ( W f t  s) 2.11 
Cum Volume (acre-ft) 0.09 532.90 
Cum SA (aoree) 1.60 71.46 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile WE'Uture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (Cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl DPth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element 
Wt, n-Val. 
Reach Len. (it) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hy&. Depth (ft) 
Conv. (cis) 
wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.030 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile WExiating 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

1332.78 Element 
0.19 wt. n-Val. 

1332.97 Reach Len. (ft) 
1326.47 Flow Area (aq ft) 

0.000295 Area (eq it) 
3530.00 Flaw (cfs) 
113.39 Top Width (ft) 
3.50 ~ v g .  Vel. (ft/s) 

10.22 Hydr. Depth (ft) 
205681.9 Conv. (cfs) 

0.00 Wetted Per. (ft) 
1322.56 Shear (lb/sq ft) 

1.00 Stream Power ilb/ft s) 
0.00 Cum Volume (acre-ft) 
0.02 cum SA (acres) 

Left OB Channel Right OB 
0.030 

0.00 0.00 0.00 

Warning - The cross-section end points had to be extended vertioally for the computed water surface. 
Warning - The conveyance ratio (upstream conveyance divided by downatream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional croes sections. 

BRIDGE RIVER: EMF 
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~ C H :  math 5 RS: 21.339 

INPUT 
Description: Power Road 6-Span Bridge (south-of Guadalupe Raad) 
Used Field - - ~  

Survey Data for Cross Sections 
Bridge Skew 58.92 Degrees, Cross 

Section Data Adjusted 
Distance from Upstream XS = 0 
Deck/Roadwav Width = 150.66 
Weir Coefficient = 2.6 
Bridge Deck/Roadway Skew = 
Upstream DeckIRoadway Coordinates 

".,."= 77 ..- -- 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

1336.33 4932.59 1337 1336.2 

Upstream Bridge Cross Sectlon Data 
Station Elevation Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4932.59 1336.2 4943.85 1336.16 4943.86 1329.95 4960.19 1323.83 4963.21 1322.6 
4982.36 1322.65 5002.95 1322.66 5022.62 1322.56 5040.01 1322.75 5042.94 1323.37 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4932.59 .04 4943.85 .03 5057.25 .04 

I Bank sta: Left Right Coeff Contr. Expan 
4943.85 5057.25 . 3  .5 ~ ~~ ~ ~ 

 eft levee Station= 4943.85 Elevation= 1336.16 
~ i g h t  ~ e v e e  Station= 5057.25 Elevation= 1337.9 

Downstream Deck/Roadway Coordinates 
nun= 21 
Sta Hi Cord Lo Cord Sta ni Cord Lo Cord Sta Hi Cord Lo Cord 

Downstream Bridge Cross section Data 
Station Elevation Data n u =  13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4918.73 1336.72 4943.56 1336.7 4943.57 1331.69 4957.22 1324.46 4961.4 1323.05 
4978.51 1322.6 4999.6 1322.78 5019.8 1322.62 5038.35 1322.63 5040.83 1323.62 
5056.82 1331.37 5056.85 1338.77 5080.51 1338.61 

MaMing's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4918.73 .04 4943.56 .03 5056.85 .04 

~ a n k  sta: Left Rioht Coeff Contr. Expan - 

4943.56 5056.85 .3 .5 
Left Levee Station= 4943.56 Elevation= 1336.7 
Right Levee Station= 5056.85 Elevation= 1338.77 

Upstream Embankment side slope = 0 horiz. to 1.0 vertioal - Downstream Embankment side slope - 0 horiz. to 1.0 vertical I 
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m i m u m  allowable submergence for weir flow - .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
spillway height used in design = 
Weir crest ehape = Broad Crested 

 umber of Piers = 5 

Pier Data 
Pier Station Upstream= 4959.69 Downstream= 4959.13 
Upstream num= 4 

Width Elev Width Elev Width Elev Width Elev 
2.5 1322.83 2.5 1334.12 4.05 1334.12 7.95 1334.85 

Downstream num= 4 
Width Elev Width Elev Width Elev Width Elev 
2.5 1323.46 2.5 1335.24 4.01 1335.24 7.74 1335.96 

Pier Data 
Pier Station Upstream= 4980.31 Downstream= 4979.66 
Upstream n u =  4 

Width Elev Width Elev Width Elev Width Elev 
2.5 1321.65 2.5 1334.42 4.03 1334.42 7.62 1335.16 

Downstream num= 4 
Width Elev Width Elev Width Elev Width Elev 
2.5 1321.6 2.5 1335.58 4.08 1335.58 7.74 1336.28 

Pier Data 
Pier station Upstream- 5000.65 Downstream- 5000.09 
Upstream num= 4 

Width Elev Width Elev Width Elev Width Elev 
2.5 1321.66 2.5 1334.7 4 1334.7 7.83 1335.41 

Downstream num= 4 ~~- -- - ~ 

Width Elev Width Elev Width Elev Width Elev 
2.5 1321.78 2.5 1335.93 4 1335.93 7.8 1336.54 

Pier Data 
Pier Station Upstream= 5021.16 Downstream= 5020.48 
uoetream num= 4 -= - ~~~~~ 

Width Elev Width Elev Width Elev Width Elev 
2.5 1321.56 2.5 1335.04 3.98 1335.04 7.16 1335.76 

Downstream num= 4 
Width Elev Width Elev Width Elev Width Elev 
2.5 1321.62 2.5 1336.09 4.01 1336.09 7.62 1336.82 

Pier Data 
Pier Station Upstream= 5041.78 Downstream- 5041.05 
Upstream num= 4 

Width Elev Width Elev Width Elev Width Elev 
2.5 1322.37 2.5 1335.34 4.05 1335.34 7.81 1336.08 

Downstream num= 4 
Width Elev Width Elev Width Elev Width Elev 
2.5 1322.62 2.5 1336.39 4.06 1336.39 7.81 1337.03 

Number of Bridge Coefficient Sets = 1 

Low Flow Methods and Data 
Energy 
Momentum Cd = 1.2 
Yarnell KVal = .9 

Selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Energy Only 

Additional Bridge Parameters 
Add Friction component to Momentum 
DO not add Weight component to Momentum 
Class B flow critical depth comutations use critical d e ~ t h  

inside the bridge a; the dormatream end 1 
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a criteria to check for pressure flow = Upstream water surface 

BRIDGE OUTPUT Profile #Design 
Opening : Bridge #1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfs) 
Q Bridge (cfs) 
Q Weir (cfs) 
Weir sta Lft lft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR open Area (sq ft) 
BR Open Vel (ft/s) 
coef of Q 
Br Sel Mthd Energy only 

Element Inelde BR US 
E.G. Elev (ft) 1332.20 
W.S. Elev (ft) 1331.56 
Crit W.S. (ft) 1321.80 
Max Chl Dpth (ft) 9.00 
Vel Total (ft/s) 6.40 
Flow Azea (sq ftl 765.17 
Froude # Chl 0.41 
speclf Force (cu ft) 4154.41 
Hydr Depth (ft) 1.58 
W.P. Total (ft) 191.58 
conv. Total (cfs) 95404.1 
Top Wrdth (ft) 100.88 
Frctn Loss (ft) 0.41 
C 6 E LOSS (ft) 0.06 
Shear Total (lb/sq ft) 0.66 
Power Total (lb/ft s) 4.21 

Inside BR DS 
1331.61 
1330.84 
1327.91 

Warning - The conveyance ratio (upstream conveyance divided by do~stream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional oross sections. 

BRIDGE OUTPUT Profile #Future 
Opening : Bridge U1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfs) 
Q Bridge (cfs) 

a Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir sta Rgt (ft) 
weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR Open Area (sq ft) 
BR open Vel (ft/s) 
Coef of Q 
Br Sel Mthd Energy only 

Element Inside BR Us 
E.G. Elev (ft) 1331.11 
W.S. Elev (ft) 1330.94 
Crit W.S. (ft) 1326.19 
Max chl Dpth (ft) 8.38 
Vel Total (Et/s) 3.90 
Flow Area (sq ft) 102.21 
Froude X Chl 0.26 
specif Force (cu ft) 3053.03 
Hydr Depth (ft) 7.01 
W.P. Total (ft) 183.56 
Conv. Total (cfs) 85075.3 
Top Width (ft) 100 .l4 
Frctn Loss (ft) 0.17 
C 6 E LOPS (ft) 0.01 
Shear Total (lb/sq ft) 0.25 
Power Total (lb/ft s) 0.91 

Inside BR DS 
1331 .OO 
1330.13 
1326.28 

8.12 
4.16 

659.16 

Warning - The conveyance ratio (upstream conveyance divided by dopmstream conveyance) is leas 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

BRIDGE OUTPUT Profile #Existing 
Opening : Bridge $1 

E.G. US. (ft) 1332.91 Element Inside BR US Inside BR DS 
W.S. US. (ft) 1332.78 E.G. Elev (ft) 1332.95 1332.79 
Q Total (cfs) 3530.00 W.S. Elev (ft) 1332.10 1332.52 
Q Bridge (cfs) 3530.00 Crit W.S. (ft) 1326.83 1326.92 
Q Weir (cfsl Mar Chl Dpth (ft) 10.14 9.91 
Weir Sta Lft (ft) Vel Total lft/s) 4.01 4.21 
Weir sta Rgt (it) Flow Area (sq ft) 819.83 838.05 
Weir Submerg Froude # Chl 0.24 0.26 
Weir Max Depth (ft) Specif Force (cu ft) 4554.51 4285.19 
Min Top Rd (ft) 1337.00 Hydr Depth (ft) 8.12 8.32 
Min El Prs (ft) 1336.19 W.P. Total (ft) 205.05 200.21 
Delta EG (ft) 0.21 Conv. Total (cfs) 115069.1 107812.1 
Delta WS (it) 0.23 Top Width (ft) 100.89 100.16 
BR Open Area (sq ft) 1138.95 Frctn Loss (it) 0.15 0.00 
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BR Open Vel (ft/e) 4.21 C & E Loss (Ftl 0.01 0.03 
COO+ of Q Shear Total (lb/sq ft) 0.25 0.28 
Br Sel Mthd Energy only Power Total (lb/ft s) 1.01 1.18 

warning -  he conveyance ratio (upstream conveyance divided by downstream conveyance) ia less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 21.326 

INPUT 
Description: Power Road Bridge Downstream Face 
(south of Guadalupe 

Road) 
6-Span Brrdge with Rlprap Protection 
Manning n Value of 

,030 used for Channel 
Used Field Survey Data for This Cross 

Seotion 
Skew Angle 58.35 Degrees (Cross section Data Adjusted) 
Station Elevation Data nun= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4918.73 1336.72 4943.56 1336.7 4943.57 1331.69 4957.22 1324.46 4961.4 1323.05 
4978.51 1322.6 4999.6 1322.78 5019.8 1322.62 5038.35 1322.63 5040.83 1323.62 
5056.82 1331.37 5056.85 1338.77 5080.51 1338.61 

Manning's n Values nun- 3 
Sta n Val Sta n Val sta n Val 

4918.73 .04 4943.56 .03 5056.85 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4943.56 5056.85 125 231.38 335 .3 .5 

Left Levee Station= 4943.56 Elevation- 1336.7 
Right Levee Station= 5056.85 Elevation- 1338.77 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El Lftl . . 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (it) 

1330.95 Element 
0.61 Wt. n-Val. 

1331.57 Reach Len. (ft) 
1327.47 Flow Area (sq ft) 
0.001253 Area (aq ft) 
4900.00 Flow (cfs) 
110.99 Top Width (ftl 

6.29 Avg. Val. (ft/s) 
8.35 Hydr. Depth (ft) 

138421.5 Conv. (cfs) 
231.38 Wetted Per. (ft) 
1322.60 Shear (lb/eq ft) 

1.00 Stream Power (lb/ft a) 
0 14 Cum volume (acre-ft) 
0.17 Cum SA (acres) 

Warning - The conveyance ratio (upstream conveyanfe divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #suture 

W.S. Elev (ft) 1330.76 Element Left OB Channel Right OB 
Vel Head (ft) 0.20 Wt. n-Val. 0.030 
E.G. Elev (ft) 1330.96 Reach Len. (ft) 125.00 231.38 335.00 
Crit W.S. (ft) 1325.98 Flow Area (sq ft) 757.94 
E.G. Slope (ft/ft) 0.000425 Area (sq ft) 757.94 
Q Total (cfs) 2740.00 Flow (cfs) 2740.00 
Top Width (ftl 110.24 Top Width (ft) 110.24 
Vel Total (ft/s) 3.62 Avg. Vel. (ft/s) 3.62 
Max Chl Dpth (ft) 8.16 Hydr. Depth (ft) 6.88 
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Conv. Total (cfs) 132840.4 Conv. (cfs) 132840.4 
Length Wtd. (ft) 231.38 Wetted Per. (ft) 113.87 
Min Ch El (ft) 1322.60 Shear (lb/sq ft) 0.18 
Alpha 1.00 stream-Power (lb/ft s) 0.64 
Frctn Loss (ft) 0.08 cum Volume (acre-ft) 1.58 566.70 1.81 
C 6 E Loss Ift) 0.00 CumSA (acres) 4.83 72.26 1.66 

warning - The conveyance ratio (upstream conveyanoe divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (it) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ftl 
stream Power (lb/ft a )  
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.030 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyanoe) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
PEACH: Reach 5 RS: 21.282 

INPUT 
Description: Just South of Power Road Bridge and Guadalupe Channel 
Q (D) =4,900 

cfs, Q(F)=4,180 cfs 6 Q(E)=5,220 cfs 
No Ineffective Flow Area 

From Power Road Bridge 
Station Elevation Data num= 45 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
4101.77 1338 4143.05 1337.23 4148.85 1337.2 4183.72 1337.3 4200.4 1337.56 
4213.66 1337.9 4220.28 1337.91 4230.28 1337.77 4263.42 1337.49 4326.48 1337.3 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4101.77 .04 4896.12 ,025 5087.92 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4896.12 5087.92 500 500 500 .1 .3 

Left Levee Station= 4896.12 Elevation= 1334.04 
Right Levee Station= 5087.92 Elevation- 1334.7 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev Lft) 
Vel Head (ft) 
E.G. Elev (ft) 

1330.98 Element 
0.27 Wt. n-Val. 

1331.25 Reach Len. (ftl 

Left OB Channel Right OB 
0.025 

500 .OO 500.00 500 .OO 
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C r i t  W.S. ( f t )  
E.G.  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s )  
L e n g t h  Wtd .  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

1 3 2 6 . 3 7  F l o w  A r e a  ( s q  f t )  1 1 8 1 . 6 5  
0 . 0 0 0 3 7 3  Area (sq f t )  1 1 8 1 . 6 5  

4 9 0 0 . 0 0  F l o w  ( c f s )  4 9 0 0 . 0 0  
1 6 9 . 5 8  Top  W i d t h  ( f t )  1 6 9 . 5 8  

4 . 1 5  Avg.  V e l .  ( f t /s)  4 . 1 5  
8 . 5 1  Hydr .  D e p t h  ( f t )  6 . 9 7  

2 5 3 6 8 9 . 4  Conv.  ( c f s )  2 5 3 6 8 9 . 4  
5 0 0 . 0 0  W e t t e d  P e r .  ( f t )  1 7 2 . 1 3  

1 3 2 2 . 4 7  S h e a r  (lb/sq ft) 0 . 1 6  
1 . 0 0  s t r e a m  Power  ( l b / f t  s) 0 . 6 6  
0 . 1 8  Cum Volume ( a c r e - f t )  0 . 0 9  5 2 5 . 2 1  
0 . O 1  Cum SA ( a c r e s )  1 . 6 0  7 0 . 3 7  

CROSS SECTION OUTPUT P r o f i l e  (thlture 

W.S. E l e v  ( f t )  
vel H e a d  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
T o p  W i d t h  ( f t )  
V e l  T o t a l  (ft/s) 
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  (ft) 
A l p h a  
F r o t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E . G .  Slope ( f t / f t )  
Q T o t a l  (cfs) 
T o p  W i d t h  ( f t )  
V a l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s )  
L e n g t h  W t d .  (ft) 
M i n  Ch EL (ft) 
A l p h a  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

E l e m e n t  
Wt. n - V a l .  
R e a o h  L e n .  ( f t )  
F l o w  Area (sq f t )  
Area (aq f t )  
F l o w  ( c f s )  
T o p  W i d t h  ( S t )  
Avg. ve1. ( f t / ~ )  
H y d r .  D e p t h  ( i t )  
Conv. ( c f s )  
W e t t e d  P e r .  ( f t )  
S h e a r  (lb/sq f t )  
S t r e a m  P o w e r  ( l b / f t  r r )  
Cum Volume (acre-ft) 
Cum SA ( a c r e s )  

P r o f i l e  # E x i s t i n g  

E l e m e n t  
Wt. n -Val .  
R e a c h  L e n .  ( f t )  
F l o w  Area ( s q  i t) 
Area (sq f t )  
F l o w  (of.) . 
Top W i d t h  ( f t )  
Avg .  V a l .  ( f t / s )  
Hydr .  D e p t h  ( f t )  
Conv.  ( c f s )  
W e t t e d  P e r .  ( f t )  
S h e a r  (lb/sq f t )  
S t r e a m  P o w e r  ( L b / f t  el 
Cum Volume (acre-ft) 
cum SA ( a c r e s )  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 2 5  

5 0 0 . 0 0  5 0 0 . 0 0  5 0 0 . 0 0  
1 1 2 8 . 4 6  
1 1 2 8 . 4 6  
4 1 8 0  .OO 

1 6 7 . 5 4  
3 . 7 0  
6 . 7 4  

L e f t  08 C h a n n e l  R i g h t  OB 
0 . 0 2 5  

5 0 0 . 0 0  5 0 0 . 0 0  5 0 0 . 0 0  
1 4 4 4 . 8 8  
1 4 4 4 . 8 8  
5 2 2 0 . 0 0  

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

3 4 1 1 6 0 . 0  

CROSS SECTION RIVER: EMF 
REACH: R e a c h  5 RS: 2 1 . 1 8 8  

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  n u =  44 

S t a  E l e v  S ta  E l e v  Sta E l e v  sta E l e v  Sta  lev 
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Mannrngye n Values num= 3 a: Sta n Val Sta n Val Sta n Val 
4253.56 .04 4895.92 .025 5104.11 ,011 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4895.92 5104.11 500 500 500 .1 ~ ~~ ~ 

Left Levee Station= 4895.92 Elevation= 1333.05 
Right Levee Station= 5104.11 Elevation= 1332.8 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (it) 
E.G. Elev, (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (~£3) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Prctn Loss (ft) 
C 6 E LOSS (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq ft) 
stream Power (lb/ft s )  
Cum Volume (acre-ft) 0.09 
Cum SA (acres) 1.60 

CROSS SECTION OUTPUT Profile XEUture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top WLdth (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 
Area (sq ft) 
Flaw (cfs) 
Top Width (ftl 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum volume (acre-ft) 1.58 
Cum SA (acres) 4.83 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lase (ft) 
C & E Loss (ft) 

1332.41 Element Left OB 
0.17 Wt. n-Val. 

1332.57 Reach Len. (ft) 500.00 
1326.46 Flow Area (sq ft) 
0.000197 Area (sq ft) 
5220.00 Flow (cfs) 
204.36 Top Width (ft) 
3.26 Avg. Vel. (ft/s) 

10.13 Hydr. Depth (ft) 
371701.4 Canv. (cfs) 
500.00 Wetted Per. (ft) 
1322.28 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.09 cum volume (acre-ft) 249.08 
0.00 Cum SA (acres) 127.06 

Channel Right OB 
0,025 

500.00 500.00 
1287.05 
1287.05 

Channel Right OB 
0.025 
500.00 500.00 

1231.07 
1231.07 

Channel Right OB 
0.025 

CROSS SECTION RIVER: EWF 
REACH: Reach 5 RS: 21.093 
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INPUT 
Dascription: 
Station Elevation Data num- 60 

Sta Elev Sta Elev Sta  lev Sta Elev Sta Elev 
3648.76 1337.97 3715.49 1337.6 3777.53 1337.34 3834.03 1337.31 3850.15 1337.28 
3922.56 1336.97 3952.79 1337 4022.81 1336.77 4042.11 1336.65 4080.55 1336.81 

Manning's n Values n m  3 
Sta n Val Sta n Val Sta n Val 

3648.76 .04 4896.31 ,025 5103.72 .04 

Bank Sta: Left R ~ g h t  Lengths: Left Channel Rrght Coeff Contr. 
4896.31 5103.72 490.19 490.19 490.19 .1 

Left Levee Station= 4896.31 Elevation- 1332.93 
Rlght Levee Stat~on- 5103.72 Elevation- 1332.73 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
vel Total '(ft/s) 
Max Chl Dpth (ft) 
Conv. Total lcfs) ~~ ~ 

Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ftl 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loas (ft) 

Profile #Design 

1330.70 Element Left OB 
0.20 Wt. n-Val. 

1330.90 Reach Len. (ft) 490.19 
1325.83 Flow Area (sq ft) 
0.000281 Area (sq ft) 
4900.00 Flow (cfa) 
193.64 Tap Width (ft) 
3.61 Avg. Val. (ft/s) 
8.88 Hydr. Depth (ft) 

292444.2 Conv. (cfs) 
490.19 Wetted Per. (ft) 
1321.82 Shear (Lb/sq ft) 

1.00 Stream Power (Ib/ft s) 
0.13 Cum Volvme (acre-ftl 0.09 
0.00 Cum SA (acres) 1.60 

Profile #Future 

1330.43 Element Left OB 
0.16 Wt. n-Val. 

1330.59 Reach Len. (ft) 490.19 
1325.51 Flow Area (sq ft) 

0.000230 Area (sq ft) 
4180.00 Flow (cfa) 
191.92 Top Width (ft) 
3.21 Avg. Vel. (ft/s) 
8.61 Hydr. Depth (ft) 

275877.2 Conv. (cfa) 
490.19 Wetted Per. (ft) 
1321.82 Shear (lb/sq ft) 

1.00 Stream Power (lblft s) 
0.10 Cum Volume (awe-ft) 1.58 
0.00 Cum SA (acrea) 4.83 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1332.33 Element Left OB 
0.15 Wt. n-Val. 

1332.48 Reach Len. (it) 490.19 

EAST MARICOPA FLWDWAY PAGE 94 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 5 

Channel Right 08 
0.025 

490.19 490.19 

Channel Right OB 
0.025 

490.19 490.19 

Channel Right OB 
0.025 
490.19 490.19 
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Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lose (ft) 

Flow Area isq ft) 1679.84 
~ r e a  (sq ft) 1679.84 
Flow (cfs) 5220.00 
Top Width (ft) 204.15 
Avg. Vel. (ft/s) 3.11 
H y d r .  Depth (ft) 8.23 
Conv. (cfs) 403128.1 
Wetted per. (ft) 207.06 
shear (lb/sq ft) 0.08 
Stream Power (lb/ft s) 0.26 
Cum volume (acre-ft) 249.08 685.74 34.89 
Cum SA (acres) 127.06 70.19 16.37 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 21 

INPUT 
Description: 
Station Elevation Data num= 57 

sta Elev Sta Elev Sta  lev Sta Elev Sta Elev 
3698.03 1336.89 3715.68 1336.85 3742.01 1336.7 3791.2 1336.42 3850.82 1336.24 

e Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

3698.03 .04 4896.78 ,025 5104.11 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4896.78 5104.11 760 561.05 530 .I .3 

Left Levee Station= 4896.78 Elevation= 1332.65 
Right Levee Station= 5104.11 Elevation= 1332.52 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element  eft OB 
Wt. n-Val. 
Reach Len. (ft) 760.00 
Flow Area. (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
H y d r .  Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum volume (acre-ft) 0.09 
Cum SA (acres) 1.60 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev lft) 

1330.34 Element 
0.15 Wt. n-Val. 

1330.48 Reach Len. (ft) 

Channel Right OB 
0.025 
561.05 530.00 
1411.50 
1411.50 
4900.00 
193.91 
3.47 
7.28 

312393.7 

Left OB Channel Right OB 
0.025 

760.00 561.05 530.00 
crit W.S. (ft) 1325.03 Flow Area (sq ft) 1364.40 a E.G. Slope (ft/ft) 0.000198 Area (sq ft) 1364.40 
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Q T o t a l  ( c f s )  
Top Wid th  (ft) 
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv. T o t a l  ( c i s )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  Loss  l f t )  
C s E L o s s  l f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
, V e l  Head ( f t )  

E.G. E l e v  ( f t l  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  l c f s )  
Top Width  (ft) 
V e l  T o t a l  ( f t / s l  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  (cfs) 
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s e  (ft)  
C 6 E L o s s  (ft) 

CROSS SECTION 
REACH: Reach  5 

4180.00 Flow ( = f a )  
1 9 2 . 2 8  Top Width  ( f t )  

3 . 0 6  Avg. vel. f f t / s )  
8 . 9 3  Hy&. Depth  l f t )  

296932 .3  Conv. l c f s )  
561 .05  W e t t e d  P e r .  ( f t )  

1 3 2 1 . 4 1  S h e a r  ( l b / s q  f t )  
1 . 0 0  S t r e a m  Power ( l b / f t  s) 
0 . 1 1  Cum Volume ( a c r e - f t )  
0 . 0 0  Cum SA ( a c r e s )  

P r o f i l e  # E x i s t i n g  

1332 .26  E lemen t  
0 .14  Wt. n-Val.  

1332 .40  Reach Len. ( f t )  
1325 .50  Flow A r e a  (sq f t )  

0 .000148 Area  ( s q  f t )  
5220.00 Flow (cfs) 

205 .12  Top Width  ( f t )  
2 . 9 9  Avg. vel. ( f t / s )  

1 0 . 8 5  Hydr. Depth  ( f t )  
428588.0 Conv. ( c f a )  

561.05 W e t t e d  P e r .  ( i t )  
1321 .41  S h e a r  ( l b / a q  i t )  

1 . 0 0  S t r eam Power ( l b / f t  a)  
0 .08  Cum Volvme ( a c r e - f t )  
0 . 0 0  Cum SA i a c r e a )  

RIVER: EMF 
RS: 20 .894  

L e f t  OB Channe l  R i g h t  08 
0 .025  

760.00 561 .05  530 .00  
1746.37 
1 7 4 6 . 3 7  
5220 .00  

205.12 
2 . 9 9  
8 . 5 1  

428588 . O  
208.14 

0 .08  
0 . 2 3  

249.08 666.46 34 .89  
1 2 7 . 0 6  67.89 1 6 . 3 7  

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num- 46 -~~~ 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  

Manning 's  n V a l u e s  num- 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

3655.19 .04 4892 .71  , 025  5099.2  .04 

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coeff C o n t r .  Exgan. 
4892 .71  5099 .2  500 500 500 .1 .3 

L e f t  Levee  S t a t i o n -  4 8 9 2 . 7 1  E l e v a t i o n -  1332.57 
R i g h t  Levee  S t a t i o n =  5099.2  E l e v a t i o n -  1332 .26  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  l f t )  
C r i t  W.S. ( f t )  
E.G.  S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Wid th  ( f t )  
V e l  T o t a l  ( f t / a )  

1330 .43  E lemen t  L e f t  OB Channe l  R i g h t  OB 
0 . 2 0  W t .  n -Val .  0 .025  

1330.62 Reach Len.  ( f t )  500 .00  500.00 500 .00  
1325.30 Flow Axea (sq ft) 1378 .60  

0 .000264  Area (sq f t )  1378 .60  
4900.00 Flow ( c f s )  4900.00 

1 9 2 . 7 1  Top Width  ( f t )  1 9 2 . 7 1  
3.55 Avq. V e l .  ( f t / s )  3 . 5 5  

Max ~ h l  ~ p t h  ( i t )  8 . 8 3  Hy&. Dep th  ( f t )  7 . 1 5  
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conv. Total (cfs) 301858.4 Conv. (cfsl 301858.4 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 194.97 
Min Ch El (£ti 1321.60 Shear (lb/sq ft) 0.12 
Alpha 1.00 Stream .Power (lb/ft s) 0.41 
Frctn Loss (ft) 0.13 Cum Volume (acre-ft) 0.09 462.33 
C & E Loss (ft) 0.00 Cum SA (acres) 1.60 61.40 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elsv (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (of 9)  

Top Width (ft) 
Avg. vel. (ft/s) 
Hydr. DeptA (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/aq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1332.17 Element 
0.14 Wt. n-Val. 

1332.31 Reach Len. (ft) 
1325.44 Flow Area (sq ft) 

0.000154 Area (sq ft) 
5220.00 Flow (cfs) 
204.81 Top Width (ft) 
3.03 Avg. Vel. (ft/s) 
10.57 Hydr. Depth (ft) 

420632.1 Conv. (cfs) 
500.00 Wetted Per. (ft) 

1321.60 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.07 Cum Volume (acre-ft) 
0.00 Cum SA (aores) 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 
1331.92 
1337.92 
4180.00 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 20.799 

INPUT 
Description: Downstream of Side Inlet (50' Wide) 
Q(D)=5,100 cfs, Q(F)=4,180 

cfs & Q(E)=5,220 cfs 
Station Elevation Data n u =  48 

Sta Elev Sta Elev Sta Elev sta  lev Sta Elev 
3724.67 1336.38 3790.19 1335.6 3849.62 1335.3 3892.77 1335.12 4015.57 1334.5 
4051.5 1334.53 4129.64 1334.32 4154.02 1335.04 4192.9 1334.82 4200.62 1334.7 
4225.71 1334.54 4286.18 1334.49 4303.67 1334.43 4459.02 1334.6 4532.85 1334.7 
4659.06 1333.96 4691.63 1333.94 4704.54 1334.19 4712.41 1334.71 4721.89 1334 
4740.81 1331.19 4745.44 1330.44 4754.47 1330.03 4751.88 1330.34 4820.48 1330.1 
4867.84 1329.99 4877.64 1333.03 4892.11 1333.12 4920.44 1324.25 4921.58 1322.1 
4935.85 1321.93 4956.82 1321.43 4991.16 1321.86 5002.57 1321.95 5010.12 1321.8 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

3724.67 .04 4892.11 .025 5099.81 .04 
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Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  C o e f f  C o n t r .  Expan. 
4 8 9 2 . 1 1  5099 .81  500 500 500 .I . 3  

L e f t  Levee  S t a t i o n -  4892 .11  E l e v a t i o n -  1333.12 
R i g h t  Levee  S t a t i o n =  5099 .81  E l e v a t i o n -  1332.6  

CROSS SECTION OUTPUT P r o f i l e  #Design I 
W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  

1330 .28  E lemen t  L e f t  OB Channe l  R i g h t  08 
0 . 2 1  W t .  n-Val.  0 . 0 2 5  

1330 .49  Reach Len.  ( f t )  500 .00  500 .00  500 .00  
C r i t  W.S. ( f t )  1325.17 Flow Area  ( s q  f t )  
E.G. S l o o e  (ft/ft) 0.000275 A r e a  t e a  f t )  A . .  . . - 
Q T o t a l  ( c f s )  5100.00 Flow ( c f s )  
Top Width ( f t )  190.93 Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  3 .67  Avg. V e l .  ( f t / s )  
Max C h l  Dp th  (ft) 8 . 8 5  Hydr. Depth  ( f t )  
c o n v .  ~ o t i l  (cfs) 307584.5  conv .  ( c f a )  
L e n g t h  Wtd. ( f t )  500.00 W e t t e d  P e r .  ( f t )  
Min Ch ~l ( f t )  1 3 2 1 . 4 3  S h e a r  ( l b / s q  f t )  
Alpha  
F r o t n  L o s s  ( f t )  
C G E L o s s  ( f t )  

1 . O O  S t r e a m  Power ( l b / f t  s )  0 . 4 5  
0 . 1 3  Cum Volume ( a c r e - f t )  0 . 0 9  446.44 
o .oo cum ~n (acres) 1 . 6 0  59 .20  

CROSS SECTION OUTPUT P r o f i l e  X m t u r e  1 
W.S. E l e v  (ft) 
V e l  Head ( f t )  
E.G. E l e v  ( f t )  

1 3 3 0 . 1 2  E lemen t  L e f t  OB Channe l  R i g h t  OB 
0 . 1 5  W t .  n-Val.  0 .025  

1330 .26  Reaoh Len. ( f t )  500.00 500 .00  500 .00  
C r i t  W.S. (ft) 1324.77 Flow Area  ( s q  it) 
E.G. S l o ~ e  Lft/ft) 0.000197 A r e a  (SU ft) 
Q T o t a l  ( c f a )  4180.00 Flow (0;s) 
Top Width  ( f t )  189 .88  Top Wid th  ( f t )  
V e l  T o t a l  ( f t / s )  3 .08  Avg. V e l .  ( f t / s )  
Max C h l  Dp th  (ft) 8 . 6 9  My&. Depth  ( f t )  
Conv. T o t a l  ( c f s )  297461.5  Conv. ( c f e )  297461.5  1 
L e n g t h  Wtd. ( f t )  500.00 W e t t e d  P e r .  ( f t )  1 9 2 . 2 8  
Min Ch E l  l f t l  1321 .43  S h e a r  (lb/sa f t )  0 . 0 9  I . . 
A l p h a  
F r c t n  Loss  ( f t )  
C G E Lose  ( f t )  

1 . 0 0  s t r e a m  Power ( l b / f t  e) 0 . 2 7  
0 . 0 9  Cum Volume ( a c r e - f t )  1 . 5 8  485 .71  1 . 8 1  
0 . 0 0  Cum SA (acres) 4.83 60.45 1 . 6 6  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n u  1 

W.S. E l e v  ( f t )  1332 .10  E lemen t  L e f t  OB Channe l  R i g h t  08 
V e l  Head ( f t )  1 W t .  n-Val.  0 . 0 2 5  
E.G. E l e v  ( f t )  1332 .24  Reach Len. ( f t )  500.00 5 0 0 . 0 0  500 .00  
C r i t  W.S. (f t)  1325 .24  Flow Area  ( s q  f t )  1 7 4 7 . 8 1  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  (ft) 
Conv. T o t a l  ( o f s )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( f t )  
A loha  

0 .000146 A r e a  ( s q  ft) 
5220 .00  Flow (Cfs)  

202 .77  T o p w i d t h  ( f t )  
2 .99  Avg. V e l .  ( f t / a )  

10 .67  Hydr. Depth  ( f t )  
432466.1  Conv. ( c f s )  

500 .00  W e t t e d  P e r .  ( i t )  
1321 .43  s h e a r  ( l b / s q  ft) 

1 . 0 0  S t r e a m  Power (Ib/ft sl . . 
s r i t n  LOSS ( f t )  0 . 0 7  cum volume ( a b r e - f t )  249.08 624.18 3 4 . 8 9  
C & E L o s s  ( f t )  0 . 0 0  cum SA (acres) 1 2 7 . 0 6  62 .91  16.37 



Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
3776.25 1335.85 3804.72 1335.7 3810.8 1336.35 3819.55 1336.05 3822.73 1336.08 
3830.81 1334.7 3874.11 1334.8 4002.2 1334.87 4061.58 1334.89 4185.7 1334.95 

uanningqs n values num= 3 

Sta n Val Sta n Val Sta n Val 
3776.25 .04 4892.07 ,025 5099.53 . 0 4  

Bank Sta: Left Rlght Lengths: Left Ch-el Rlght Coeff Contr. Expan. 
4892.07 5099.53 500 500 500 .1 .3 

 eft Levee Stations 4892.07 Elevation= 1332.7 
Rlght Levee Station= 5099 53 Elevat~on= 1332.46 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C & E Loss (ft) 

CROSS SECTION OUTPUT Profile #Future 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Ares (sq ft) 
Area (sq ft) 
Flow (~£9) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val.. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

Left OB Ch-el Right OB 
0.025 

500.00 500.00 500.00 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 
1405.29 
1405.29 
4180.00 
190.46 
2.97 
7.38 

313894.2 
192.89 

W.S. Elev (ft) 1332.03 
Vel Head (ft) 0.13 
E.G. Elev (ft) 1332.16 
crit W.S. (ft) 1324.84 
E.G. Slope (ft/ft) 0.000133 
Q Total (ofs) 5220 .OO 
Tap Width (ft) 203.82 

a vel Total (ft/s) 
Max Chl Dpth (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width ift) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 

- 
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Conv. Total (cfs) 452748.7 Conv. (cfa) 452748.7 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 206.84 
Min Ch El (ft) 1321.02 Shear l l b / s q  ft) 0.07 
Alpha 1.00 Stream-Power (lb/ft s) 0.21 
Frctn Loss (ft) 0.07 Cum Volume (acre-f t) 249.08 603.82 34.89 
C & E Loss (ft) 0.00 Cum SA (acres) 127.06 60.58 16.37 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 20.61 

INPUT 
Description: 
Station Elevation Data num- 38 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
3700.97 1336 3918.15 1335.63 3929.49 1335.52 3941.42 1335.08 4341.46 1333.87 
4342.4 1333.4 4374.41 1334.2 4496.86 1334.6 4521.44 1334.6 4640.59 1334.29 
4672.48 1334.2 4699.84 1333.97 4706.29 1334.4 4719.23 1334.2 4741.19 1330.3 
4754.05 1330.1 4757.26 1331.21 4780.63 1330.85 4814.01 1330.4 4832.68 1330.49 
4864.78 1330.4 4879.22 1332.56 4892.76 1332.26 4928.34 1321.8 4939.79 1321.39 
4993.04 1321.2 5006.28 1321.01 5045.35 1321.14 5056.79 1321.2 5063.7 1321.47 
5077.55 1325.7 5099.18 1332.2 5106.22 1332.02 5111.42 1332.1 5122.5 1329.71 
5130.71 1329.9 5150.26 1333.58 5163.61 1333.75 

Manning's n Values num= 3 
Sta n Val Sta n Val St. n Val 

3700.97 .04 4892.76 ,025 5099.18 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4892.76 5099.18 490.01 490.01 490.01 .1 .3 

Left Levee Station- 4892.76 Elevation- 1332.26 
Right Levee Station- 5099.18 Elevation- 1332.2 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
M a x  Chl Dpth (ft) 
Conv. Total (cfs) 
Length wtd. (it) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/.) 
Hydr. Depth (ft) 
Conv. (cis) 
Wetted Per. (ft) 
Shear (lb/sq f t) 
Stream Power (lb/ft a) 
Cum Volume (acre-it) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

490.01 490.01 490.01 
1426.61 
1426.61 
5100 .OO 
191.60 
3.57 
7.45 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch EL (ft) 
Alpha 

Element Left OB Channel Right 08 
Wt. n-Val. 0.025 
Reaoh Len. ift) 490.01 490.01 490.01 
Flow Area (sq ft) 1410.21 
Area (sq ft) 1410.21 
Flow (cfa) 4180.00 
Top Width (ft) 191.03 
Avg. Vel. (ft/s) 2.96 
Hydr. Depth (ft) 7.38 
Conv. (cfs) 315103 .O 
Wetted per. (ft) 193.47 
Shear (lb/sq ft) 0.08 
stream Power ilb/ft a) 0.24 

Fritn Loss (ft) 0.09 Cum Volume (acre-ft) 1.58 453.68 1.81 
C 6 E LOSS (ft) 0.00 Cum SA (acres) 4.83 56.07 1.66 

EAST MARICOPA FLWDWAY PAGE 100 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 5 



a CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev lft) 
Vel Head (it) 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (sq ft) 
Flow (cfs) 
Top Wrdth (ft) 
AT. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq it) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres1 

CROSS SECTION RIVER: EMF 
REACH: Reaoh 5 RS: 20.517 

INPUT 
Deacrrptron : 
Station Elevation Data num= 48 

sta Elev Sta Elev Sta Elev Sta Elsv Sta Elev 
3673.7 1336.16 3710.56 1335.82 3730.07 1335.52 3761.45 1335.33 3803.36 1335.3 

3924.66 1334.94 3943.25 1334.74 4012.69 1334.16 4018.55 1335.06 4029.67 1335 
4035.53 1334.13 4077.63 1334.2 4122.64 1334.37 4172.09 1334.29 4231.3 1334.2 
4333.17 1334.4 4354.13 1334.45 4439.52 1334.46 4485.88 1334.45 4523.26 1334.3 
4621.96 1334.26 4651.22 1334.14 4700.98 1333.67 4708 1334.31 4714.69 1333.8 
4720.23 1333.74 4734.32 1331.13 4742.5 1329.7 4754.77 1329.85 4758.33 1330.7 
4788.01 1330.35 4845.23 1330.17 4865.17 1330.19 4876.15 1332.39 4879.65 1332.4 
4S91.09 1331.99 4928.01 1321.19 4990.96 1321.1 5007.27 1321.2 5034.56 1320.9 
5058.89 1321.08 5060.3 1321.16 5097.71 1332.06 5112.11 1331.79 5115.9 1331.2 
5126.9 1329.14 5151.85 1333.07 5157.74 1333.64 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

3673.7 .04 4891.09 ,025 5097.71 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4891.09 5097.71 455 467.89 460 .I .3 

Left Levee Station= 4891.09 Elevation= 1331.99 
Right Levee Station= 5097.71 Elevation= 1332.06 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Tap Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ftl 

1329.90 Element --- 

0.20 Wt. n-Val. 
1330.10 Reach Len. (ft) 
1324.57 Flow Area (sq ft) 

0.000254 Area (sq ft) 
5100.00 Flow (cis) 
192.09 Top Width (ftl 
3.58 Avg. ve1. (ft/~) 
9.00 Hydr. Depth (ft) 

319807.6 Conv. (cfs) 
467.89 Wetted Per. (ft) 
1320.90 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.12 cum Volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

a 
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W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G.  E l e v  ( f t )  
C r i t W . s .  ( f t )  
E.G.  S l o p e  (ft/ft) 
Q T o t a l  ( e f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  (cfs) 
L e n g t h  Wtd .  (f t) 
M i n  Ch E l  ( f t )  
Alpha 
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head  (ft) 
E.G. E l e v  (ft) 
C r i t  W.S. ( f t )  
E.G. S l o p e  (ft/ft) 
Q T o t a l  (cfs) 
T o p  W i d t h  (ft) 
V a l  T o t a l  ( f t / s )  
Max C h l  D p t h  (ft) 
Conv.  T o t a l  (cfs) 
L e n g t h  Wtd .  (ft) 
M i n  Ch E l  ( f t )  
Alpha 
F r c t n  L o s s  ( f t )  
C & E LOSS ( f t )  

E l e m e n t  
Wt. n -Val  . 
R e a c h  L e n .  ( f t )  
F l o w  A r e a  (sq f t )  
Area (sq f t)  
F ~ O W  ( c f s )  
Top  W i d t h  ( f t )  
Avg. V e l .  ( f t / s )  
Hy&. D e p t h  ( f t )  
Conv .  (cfs) 
W e t t e d  P e r .  (ft) 
S h e a r  ( l b / s q  f t )  
S t r e a m  Power  ( l b / f t  s )  
cum Volume (acre-ft) 
Cum SA ( a c r e s )  . 

P r o f i l e  # E x i s t i n g  

L e f t  OB C h a n n e l  
0 . 0 2 5  

E l e m e n t  L e f t  OB 
Wt. n - V a l .  
R e a c h  L e n .  (ft) 4 5 5 . 0 0  
F l o w  Area (sq ft) 
Area ( s q  f t )  
F l o w  ( c f e )  
Top  W i d t h  ( f t )  
Avg.  V e l .  (ft /s) 
Hy&. D e p t h  ( f t l  
Conv.  ( c f s l  
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / s q  f t l  
S t r e a m  Power  ( l b / f t  s) 
cum v o l u m e  ( a c r e - f t )  2 4 9 . 0 8  
Cum SA (scree) 1 2 7 . 0 6  

C h a n n e l  
0 . 0 2 5  

CROSS SECTION RIVER: EMF 
REACH: R e a c h  5 RS: 2 0 . 4 2 8  

INPUT 
D s s c r i n t i o n :  - -- 

s t a t i o n  E l e v a t i o n  D a t a  num= 4 7  ~ . . 
Sta E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  

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

M a n n i n g ' s  n V a l u e s  nun- 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

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

Bank  S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  E x p a n .  
4 8 9 1 . 5 5  5 1 0 0 . 0 5  5 4 0  3 9 6 . 7 8  3 5 0  .1 .3 

L e f t  L e v e e  S t a t i o n =  4 8 9 1 . 5 5  E l e v a t i o n -  1 3 3 2  
R i g h t  L e v e e  Station= 5 1 0 0 . 0 5  E l e v a t i o n -  1 3 3 2  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  Head  (ft) 
E.G. E l e v  ( f t )  
C r i t  W.S.  ( f t )  

1 3 2 9 . 7 9  E l e m e n t  L e f t  OB C h a n n e l  
0 . 2 0  Wt.  n - V a l .  0 . 0 2 5  

1 3 2 9 . 9 8  R e a c h   en. I f t )  5 4 0 . 0 0  3 9 6 . 7 8  
1 3 2 4 . 5 1  F l o w  A r e a  (eq f t )  1 4 2 9 . 9 0  
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E.G. S l o p e  (ft/ft) 
Q T o t a l  ( c f s )  
Top Width ( f t )  
Val  T o t a l  ( f t / s )  
Max Chl  Dpth (ft)  
Conv. T o t a l  ( c f s )  
Length W t d .  (ft) 
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

0.000255 Area ( s q  ft) 1429.90 
5100.00 Flow ( c f s )  5100.00 

1 9 3 . 6 3  Top Width (ft) 193.63 
3 . 5 1  Avg. Ve l .  3 . 5 7  
8 . 1 5  Hydr. Depth ( f t )  1 . 3 8  

319521.0 Conv. ( c f s )  319527 . O  
396.18 Wetted P e r .  ( f t )  196 .15  

1321.04 Shear  ( l b / s q  f t )  0.12 
1 .00  s t r e a m  Power ( l b / f t  s )  0 . 4 1  
0 . l o  Cum Volume ( a c r e - f t )  0 . 0 9  382.49 
0 . O O  Cum SA (ac res1  1 . 6 0  50.58 

CROSS SECTION OUTPUT P r o f i l e  #Fu ture  

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  i f t )  
C r i t  W.S. i f t )  
E.G. S lope  ( f t / f t )  
Q T a t a l  (cfs) 
Top Width ( f t )  
Vel  T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Canv. T o t a l  ( c f s )  
Length W t d .  ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

Element 
W t .  n-Val. 
Reach Len. ( f t )  
Flow Area ( s q  f t )  
Area (aq  f t )  
Flow ( ~ £ 9 )  
Top Width ( f t )  
Avg. V e l .  ( f t / s )  
Hydr. Depth ( f t )  
Conv. ( c f s )  
Wetted P e r .  ( f t )  
Shear  ( l b / s q  f t )  
s t r e a m  Power i l b / f t  s) 
cum Volume ( a c r e - f t )  
cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
Ye1 Head ( f t )  
E.G. E l e v  ( f t l  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T a t a l  (cfs) 
Top Width ( f t )  
vel T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length W t d .  (ft) 
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loas ( f t )  
C 6 E Loss  ( f t )  

1331.85 Element 
0 . 1 2  W t .  n-Val.  

1331.91 Reach Len. ( f t )  
1324.56 Flow Area (sq f t )  

0.000126 Area ( s q  f t )  
5220.00 Flow ( c f s )  

207.49 Top Width ( f t )  
2 . 8 3  Avg. Va l .  (ft/s) 

1 0 . 8 1  Hydr. Depth ( f t )  
465465.6 Conv. ( c f s )  

396.58 Wetted P e r .  ( f t )  
1321.04 Shear  ( l b / s q  f t )  

1 .00  s t r e a m  Power ( l b / f t  s) 
0.05 Cum Volume ( a c r e - f t )  
0 .00  Cum SA ( a c r e s )  

L e f t  OB Channel R i g h t  OB 
0 .025  

540.00 396.78 350.00 

L e f t  OB Channel R i g h t  OB 
0 .025  

540.00 396.78 350.00 
1843.72 

CROSS SECTION RIVER: 
REACH: Reach 5 RS: 20.353 

INPUT 
D e s c r i p t i o n :  Downstream of S i d e  I n l e t  (204 '  Wide) from L e f t  

Overbank 
Q(D)=5,100 cfs, Q(F)=4,100 c f s  & Q(E)r5 ,220  c f s  
S t a t i o n  E l e v a t i o n  Da ta  num= 44 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
3106.75 1335 .9  3132.55 1335.8 3755.4 1335.93 3159.18 1335.81 3823.68 1335.42 
3916.09 1334.8 3942.76 1334.1 4058.44 1334.35 4111.01 1333.99 4195.55 1333.34 
4230.15 1333 .5  4249.1 1333.53 4253.69 1334 .08  4264.35 1334.21 4211.59 1333.28 
4303.86 1 3 3 3 . 6  4429.96 1333.77 4511.81 1333.12 4531.64 1333.64 4613.82 1333.41 
4673.11 1 3 3 3 . 5  4130.31 1333.4 4164.47 1333.28 4169.14 1333.83 4181.35 1333.42 

4198.9 1330 .3  4820.52 1329.84 4851.1 1329 .11  4864 .1  1329.86 4879.09 1332 .03  
4892.7 1332.2 4912.83 1326.41 4932.33 1321.12 4972.59 1321.12 4999.49 1320.95 

5038.39 1320.9 5063.39 1320.94 5100.36 1331.66 5112.35 1331.27 5123.23 1329.85 
5168.31 1 3 3 0 . 1  5191.16 1331.59 5202.34 1332.35 5224.02 1333.59 
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Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

3706.75 .04 4892.7 ,025 5100.36 -.04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4892.7 5100.36 130 102.92 100 .1 

Left Levee Station= 4892.7 Elevation- 1332.2 
night Levee Station= 5100.36 Elevation= 1331.66 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Losa (ft) 

1329.67 Element 
0.21 Wt. n-Val. 

1329.88 Reach Len. (ft) 
1324.49 Flow Area (aq ft) 

0.000270 Area (aq ft) 
5100.00 Flow (cfs) 
191.92 Top Width (ft) 
3.64 Avg. Vel. (ft/s) 
8.77 Hydr. Depth (ft) 

310326.4 Conv. (cfs) 
102.92 Wetted Per. (ft) 
1320.90 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.03 Cum Volvme (acre-ft) 
0.00 Cum SA (acrea) 

Left 08 

130.00 

Channel 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q rotal (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
M a x  Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (of s) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs), 
Wetted Per. (ft) 
shear (lb/aq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 

130.00 

Right OB 

100.00 

CROSS SECTION OUTPUT Profile #Existing 

Right OB 
0.040 

W.S. Elev (ft) 
Vel Head fft) 
E.G. Elev (St) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1331.80 Element 
0.12 Wt. n-Val. 

1331.92 Reach Len. (ft) 
1324.54 Flow Area (sq ft) 

0.000127 Area (sq it) 
5220.00 Flow (cfs) 
300.14 Top Width (ft) 
2.71 Avg. Vel. (ft/s) 
10.90 Hydr. Depth (ft) 

463097.6 Conv. (cfa) 
102.91 Wetted Per. (ft) 
1320.90 Shear (lb/sq ft) 

1.09 stream Power (lb/ft a) 
0.01 Cum Volume (acre-ft) 
0.00 cum SA (acres) 

Left OB 

130.00 

Channel 
0.025 

CROSS SECTION RIVER: 
REACH: Reach 5 RS: 20.334 
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INPUT 
D e s c r i p t i o n :  No I n e f f e c t i v e  Flow Area  From E l l i o t  Road B r i d g e  
S t a t i o n  E l e v a t i o n  D a t a  num= 50 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
3677 .15  1335 .8  3732.58 1335 .54  3738.44 1335 .58  3791.87 1 3 3  

I 

Manning ' s  n V a l u e s  num= 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

3677 .15  . 0 4  4897 ,025  5 1 1 2 . 8 3  .04 

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  Expan 
4897 5112 .83  32 .13  32 .13  3 2 . 1 3  .1 . 3  

12.37  eft ~ e v e e  S t a t i o n =  4897 E l e v a t i o n =  132 
n i g h t  Levee  S t a t i o n =  5 1 1 2 . 8 3  E l e v a t i o n =  1 3 3 4 . 1 5  1 

CROSS SECTION OUTPUT Profile #Design 

W.S. E l e v  ( f t )  1329.64 E lemen t  
V e l  Head ( f t )  0 . 2 1  W t .  n-Val.  

4 E.G. E l e v  ( f t )  1 3 2 9 . 8 5  Reach Len. ( f t  
C r i t  W.S. ( f t )  1324.46 Flow A r e a  (sq f t )  1386.20 

L e f t  OB Channe l  R i g h t  OB 
0 . 0 2 5  

3 2 . 1 3  32 .13  3 2 . 1 3  

E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wid th  ( f t )  
Ve l  T o t a l  (ft/s) 
Max C h l  Dp th  ( f t )  

0 .000275 Area ( s q  ft) 
5100.00 Flow (cfs) 

1 8 9 . 9 9  Top Wid th  (ft) 
3 . 6 8  Avg. Vel .  ( f t / n )  
9 .05  Hydr. Depth  (ft) 

conv .  TO& ( c f s )  307425.8  Conv. (cfs) 307425.8 
L e n g t h  W t d .  (ft) 32 .13  Wet t ed  P e r .  (ft) 1 9 2 . 3 2  
Min Ch E l  ( f t )  1 3 2 0 . 5 9  S h e a r  ( l b / s q  f t)  0 . 1 2  
Alpha  
F r c t n  L o s s  ( f t )  
c 6 E L o s e  ( f t )  

1 . 0 0  S t r e a m  Power ( l b / f t  s) 0 .46  
0 . 0 1  Cum Volume ( a c r e - f t )  0 . 0 9  3 6 6 . 3 1  
0 . 0 0  Cum SA ( a c r e s )  1 . 6 0  48 .37  

CROSS SECTION OUTPUT P r o f i l e  X h l t u r e  

W.S. E l e v  ( f t )  
vel Head ( f t )  

1 3 2 9 . 6 9  E lemen t  
0 . 1 3  W t .  n-Val.  

Len.  ( f t )  E.G. E l e v  ( f t l  1329 .83  Reach 
C r i t  W.S. ( f t )  1 3 2 3 . 9 9  Flow Area  ( s q  f t )  1395 .99  
E.G. S l o ~ e  ( f t / f t l  0 .000174 Area  (ss f t )  1395.99 

L e f t  OB Channel  R i g h t  OB 
0 .025  

3 2 . 1 3  3 2 . 1 3  32 .13  

p T o t a l  i c ~ i j  4100.00 ~ i o w  (cis) 
Top Width  ( f t )  190 .35  Top Width  ( f t )  
vel T o t a l  ( f t /s) ,  2 . 9 4  Avg. vel. ( f t / s )  
Max C h l  Dp th  ( f t )  9 .10  Hydr. Dep th  ( f t )  
c o n v .  ~ o t a l  ( c f s )  310649.2  c o n v .  ( c f s )  310649.2  
L e n g t h  Wtd. ( f t )  3 2 . 1 3  W e t t e d  P e r .  ( f t )  192 .70  
Min Ch E l  ( f t )  1320 .59  S h e a r  (lb/sq f t )  0 .08  
A l p h a  
F r c t n  LOSS ( f t l  
c 6 E L o s s  ( f t )  

1 .00  S t r e a m  Power ( l b / f t  s) 0 . 2 3  
0 . O 1  Cum Volume (acre-ft) 1 . 5 8  4 0 6 . 2 7  1 . 8 1  
0 . 0 0  cum SA (acres) 4 .83  49.64 1 . 6 6  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n s  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  

1331 .78  E lemen t  
0 . 1 3  W t .  n -Val .  

1 3 3 1 . 9 1  Reach Len.  ( f t )  

L e f t  08 Channel  R i g h t  OB 
0.025 

32 .13  32 .13  3 2 . 1 3  
C r i t  W.S. ( f t )  1324 .51   low Area ( s q  f t )  1809.05 
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E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv. T o t a l  ( o f = )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

Area  ( a q  f t )  
Flow (efs) 
Top W i d t h  ( i t )  
Avg. V e l .  ( f t / s )  
Hydr. Depth  ( f t )  
Conv. ( c f s )  
W e t t e d  P e r .  ( f t )  
s h e a r  (lb/sq f t )  
s t r e a m  Power ( l b / f t  a)  
Cum Volume ( a c r e - f  t )  249.08 
Cum SA (acres). 1 2 7 . 0 6  

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 20 .328  

INPUT 
D e s c r i p t i o n :  E l l i o t  Road B r i d g e ,  Ups t r eam F a c e  
6-Span B r i d g e  
Used F i e l d  

Su rvey  D a t a  f o r  T h i s  C r Q s s  s e c t i o n  
S t a t i o n  E l e v a t i o n  D a t a  n u =  13 

sta E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4860 .15  1334 .63  4898.32 1335 .22  4906.1  1 3 2 9 . 5 3  4929 .19  1321.69 4933 .58  1321.37 
4968.87 1320 .92  5004 .41  1 3 2 1 . 0 1  5040.17 1320 .85  5067.14 1321 .33  5075 .41  1322.77 
5102.72 1 3 3 1 . 1 2  5 1 1 0 . 7  1336 .28  5155 .04  1335 .53  

Mann ing ' s  n V a l u e s  nun- 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4860.15 .04 4898.32 , 0 2 5  5110.7  . 04  

Bank sta: L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Caeff C o n t r .  Expan.  
AUPU 9 2  5110 7 5 8 . 0 1  5U 9 U  5U OR .3  .5 . . - - . - - . - -. . . - - . - - - - . - - - - . - - 

L e f t  L e v e e  S t a t i o n =  4898.32 E l e v a t i o n =  1335 .22  
R i g h t  Levee  S t a t i o n -  5110.7  E l e v a t i o n -  1336 .28  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
vel Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t l  
Q T o t a l  ( c f s )  
Top Wid th  (ft) 
V e l  T o t a l  ( f t / s l  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t l  
Min Ch E l  ( f t )  
A l p h a  
F r o t n  L o s s  ( f t )  
c s E Loes  ( f t )  

E l emen t  
W t .  n -Val .  
Reach Len.  ( f t )  
Flow A r e a  (sq f t )  
A r e a  (sq  f t )  
Flow ( c f a )  
Top Width  (ft) 
Avg. V e l .  (ft/s), 
Hydr. Dep th  ( f t )  
Conv. ( o f s )  
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
cum volume (acre-ft) 
Cum SA ( a c r e s )  

L e f t  OB Channe l  R i g h t  08 
0 .025  

0 .00  0 . 0 0  0 .00  
1418.34 
1418 .34  
5100 . O O  

191 .92  
3 . 6 0  
7 . 3 9  

317098.2  
194 .42  

0 . 1 2  
0 . 4 2  

0 . 0 9  365 .28  
1 . 6 0  48 .23  

Warning - The conveyance  r a t i o  ( u p s t r e a m  conveyance  d i v i d e d  b y  d o m a t r e a m  conveyance )  i s  less 
t h a n  0 . 7  o r  greater than 1 . 4 .  T h i s  may i n d i c a t e  the n e e d  f o r  a d d i t i o n a l  croas e e c t i o n s .  

CROSS SECTION OUTPUT P r o f i l e  #Future 

W.S. E l e v  (ft) 
V e l  Head ( f t )  
E.G. E l e v  (ft) 
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  (ft) 
V e l  T o t a l  ( f t / s )  

1329.69 E lemen t  L e f t  08 Channe l  R i g h t  0 8  
0 . 1 3  w t .  n-Val.  0 . 0 2 5  

1329.82 Reach Len.  ( f t )  0 .00  0 . 0 0  0 . 0 0  
1 3 2 3 . 9 9  Blow Area ( a q  ft) 1428 .37  

0 .000164 Area  ( a q  f t )  1428 .37  
4100.00 Flow ( c f a )  4100.00 

1 9 2 . 1 6  Top Width  ( f t )  1 9 2 . 1 6  
2 . 8 7  Ava. V e l .  ( f t / s )  2 . 8 7  

Max C h l  Dp th  ( f t )  8 .84  ~ y & .  Dep th  ( f t )  7 . 4 3  
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conv. Total (cfe) 320552.1 Canv. (cfs) 320552.1 
Length Wtd. (ft) 0.00 Wetted Per. (ft) 194.69 
Min Ch El (ft) 1320.85 Shear (lb/sq ft) 0.07 
Alpha 1.00 Stream-Power (lb/ft s) 0.22 
Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 1.58 405.23 1.81 
C 6 E Loss (ft) 0.01 Cum SA (acres) 4.83 49.50 1.66 

Warning - The conveyance ratio (upstream conveyance divided by domstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Azea (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum volume (acre-f t) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

0.00 0.00 0.00 
1839.61 
1839.61 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

INPUT 
Description: Elliot Road 6-Span Bridge 
Used Filed Survey Data for Cross 

Sections 
Distance from Upstream XS = 0 
Deck/Roadway Width = 58.98 
Weir Coeffioient - - 2.6 
Bridge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

22 

Upstream Bridge cross sectron Data 
Station Elevation Data n u =  13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4860.15 1334.63 4898.32 1335.22 4906.1 1329.53 4929.19 1321.69 4933.58 1321.37 
4968.87 1320.92 5004.41 1321.01 5040.17 1320.85 5067.14 1321.33 5075.41 1322.77 
5102.72 1331.12 5110.7 1336.28 5155.04 1335.53 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4860.15 .04 4898.32 ,025 5110.7 .04 

Bank Sta: Left Rlght Coeff Contr Expan. 
4898.32 5110.7 . 3  .5 
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 eft ~ e v e e  Station= 4898.32 Elevation= 1335.22 
Rrght Levee Station= 5110.7 Elevation- 1336.28 

Downstream Deck/Roadway Coordinates 
n ~ ~ m -  23 -- 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4855.8 1335.23 1333 4886.09 1335.64 1333 4903.63 1335.83 1329 
4906.47 1335.86 1329 4906.48 1335.86 1333.58 4928.82 1336.05 1333.86 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4857.63 1333.28 4898.49 1335.04 4906.54 1329.4 4933.95 1321.7 4969.22 1320.92 
5004.6 1320.83 5040.72 1320.9 5070.03 1321.21 5075.63 1322.48 5103.07 1331.04 
5111.14 1336.11 5167.5 1334.97 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4857.63 .04 4898.49 ,025 5111.14 .04 

Bank sta: Left Right Coeff Contr. Ewpan. 
4898.49 5111.14 .3 .5 

Lsf t Levee Station= 4898.49 Elevation- 1335.04 
Right Levee Station= 5111.14 Elevation- 1336.11 

Upstream Embankment side slope - - 0 horiz. to 1.0 vertical 

Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 

Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design = 

Weir crest shape = Broad Crested 

Number of Piers = 5 

Pier Data 
Pier Station upsteeam= 4933.32 Downstream= 4933.81 
upstream n u =  3 

Width Elev Width Elev Width Elev 
3 1320.37 3 1333.48 9.97 1334.08 

Downstream num= 3 
Width Elev Width Elev Width Elev 

3 1320.7 3 1333.32 9.97 1333.95 

Pier Data 
Pier Station Upstream= 4968.8 Downstream= 4969.25 
Upstream num= 3 

Width Elev Width Elev Width Elev 
3 1319.92 3 1333.79 10.14 1334.45 

Downstxeam n u =  3 
Width Elev Width Elev Width Elev 

3 1319.92 3 1333.65 9.98 1334.21 

Pier Data 
Pier Station Upstream= 5004.35 Downstream= 5004.75 
Upstream n m =  3 

Width Elev Width Elev Width Elev 
3 1320.01 3 1334.07 10.02 1334.61 

Downstream n m =  3 
Width Elev Width Elev Width Elev 

3 1319.83 3 1333.81 10.05 1334.37 

Pler Data 
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p i e r  s t a t i o n  Upstream= 5039.88 Downstream= 5040.28 
upstream n u m ~  3 

Width E lev  Width Elev  Width Elev  
3 1319.85 3 1334.12 10.06 1334.71 

Downstream n u =  3 
Width E lev  Width Elev  Width Elev 

3 1319.9 3 1334.06 10.01 1334.53 

P i e r  Data 
P i e r  S t a t i o n  Upstream= 5075.33 Downstream= 5075.81 
Upstream num= 3 

Width Elev  Width Elev Width Elev  
3 1321.77 3 1334.2 9.971334.78 

Downstream n-= 3 
Width E l ev  Width E l ev  Width Elev  

3 1321.48 3 1334 9.95 1334.6 

Number o f  Bridge C o e f f i c i e n t  S e t s  = I 

LOW Flow Methods and Data 
Energy 
Momentum Cd = 1 . 2  
Yarne l l  KVal = . 9  

Se l ec t ed  Low Flow Methods = Highest Energy Answer 

High Flow Method 
Energy Only 

Addi t iona l  Bridge Parameters 
Add F r i c t i o n  component t o  Momentum 
Do n o t  add Weight component t o  Momentum 
Class  B flow c r i t i c a l  depth  oomputations u s e  c r i t i c a l  depth  

i n s i d e  t h e  b r i d a e  a t  the downstream end 
C r i t e r i a  t o  check f o r  p r e s su re  flow = Upstream water su r f ace  

BRIDGE OUTPUT P r o f i l e  #Design 
Opening : Bridge # 1  

E.G. US. ( f t )  
W.S. US. ( f t )  
Q Tota l  (cfs) 
Q Bridge ( c f s )  
Q Weir ( c f s )  
W e i r  S t a  L f t  i f t )  
W e i r  S t a  ngt (ft) 
Weir Submerg 
W e i r  Max Depth (ft) 
Min Top Rd ( f t )  
Min E l  Prs  (ft) 
De l t a  EG (f t)  
De l t a  WS ( f t )  
BR Open Area ( s q  f t )  
BR open vel ( f t / s )  
Coef of Q 
Br S e l  Mthd Energy only 

Element 
E.G. Elev ( f t )  
W.S. Elev ( f t )  
C r i t  W.S. ( f t )  
M a x  Chl Dpth (ft) 
Vel Tota l  ( f t l s )  
Flow Area isq f t )  
Froude # Chl 
Specrf Force (cu f t)  
Hy& Depth l f t )  
W.P. Tota l  ( f t )  
Conv. Tota l  (cfs) 
Top Width ( f t )  
F r c tn  Loss ( f t )  
C 6 E LOSS ( f t l  
Shear To ta l  ( l b / sq  it) 
Power To ta l  ( l b / f t  s )  

In s ide  BR US 
1329.83 
1329.58 
1324.66 

8.72 
3.97 

1284.66 
0 .26  

5798.94 
7.27 

In s ide  BR DS 
1329.79 

BRIDGE OUTPUT P r o f i l e  #Future  
Opening : Bridge # l  

E.G. US. i f t )  1329.82 Element I n s i d e  BR US I n s i d e  BR DS 
W.S. US. ( f t )  1329.69 E.G. Elev (ft) 1329.81 1329.79 
Q To ta l  (cfs) 4100.00 W.S. Elev  ( f t )  1329.65 1329.63 
Q Bridge ( c f s )  4100.00 C r i t W . S .  ( f t )  1324.17 1324.19 
Q Weir i c f s )  Max Chl Dpth ( f t )  8.80 8.80 
W e i r  S t a  L f t  i f t )  vel Tota l  ( f t / s )  3.16 3.19 
W e i r  s t a  Rgt ( f t )  Flow Area ( sq  f t )  1297.78 1285.33 

a W e i r  Submerg Froude # Chl 0 .21  0.21 
Weir Max Depth ( f t )  Specif  Force (cu f t )  5668.26 5600.66 - 
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Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR Open Area (sq ft) 
BR Open Vel (ft/s) 
Coef of Q 
Br Sel Mthd 

1335.29 Hydr Depth (ft) 
1334.79 W.P. Total (ft) 

0.04 Conv. Total (cfs) 
0.05 Top Width (ft) 

2117.75 Fretn Loes (ft) 
3.19 C 6 E Loes (ft) 

Shear Total (lb/sq ft) 
Energy only Power Total (lb/ft 8 )  

BRIDGE OUTPUT Profile #Existing 
Opening : Bridge $1 

E.G. US. (ft) 
w.s. us. (ft) 
Q Total (cfa) 
Q Bridge (cfs) 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR Open Area (sq ft) 
BR open Vel (ft/s) 
Coef of Q 
Br Sel Mthd 

1331.90 Element 
1331.78 E.G. Elev (ft) 
5220.00 W.S. Elev (ft) 
5220.00 Crit W.S. (ft) 

Max Chl Dpth (ft) 
Vel Total (ft/s) 
Flow Area (sq ft) 
Froude # Chl 
specif Force (cu ft) 

1335.29 Hy& Depth (ft) 
1334.79 W.P. Total (ft) 

0.04 Conv. Total (cfs) 
0.04 Top Width (ft) 

2117.75 Frctn Loss (ft) 
3.14 C 6 E Loss (ft) 

Shear Total (Ib/sq ft) 
Energy only Power Total (lb/ft a)  

Inside BR DS 
1331.88 
1331.73 
1324.73 

Warning - The conveyance ratio (upstream conveyanoe divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indifate the need for additional cross seotiona. 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 20.316 

INPUT 
Description: Elliot Road Bridge, Downstream Face 
6-Span Bridge 
Used Field 

Survey Data for This Cross Section 
Station Elevation Data n u -  12 - 

Sta Elev Sta Elev Sta Elev Sta Elsv Sta Elev 
4857.63 1333.28 4898.49 1335.04 4906.54 1329.4 4933.95 1321.7 4969.22 1320.92 
5004.6 1320.83 5040.72 1320.9 5070.03 1321.21 5075.63 1322.48 5103.07 1331.04 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4857.63 .04 4898.49 ,025 5111.14 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4898.49 5111.14 55.66 55.66 55.66 .3 .5 

Left Levee Station- 4898.49 Elevation- 1335.04 
Right Levee Station- 5111.14 Elevation- 1336.11 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1329.56 Element Left OB Channel Right OB 
Vel Head (ft) 0.21 Wt. n-Val. 0.025 
E.G. Elev (ft) 1329.77 Reach Len. (ft) 55.66 55.66 55.66 
Crit W.S. (ft) 1324.45 Flow Area (eq ft) 1395.58 
E.G. Slope (ft/ft) 0.000273 Area (sq ft) 1395.58 
Q Total (cfs) 5100.00 Flow (cfs) 5100.00 
Top Width (ft) 192.03 Top Width (ft) 192.03 
Vel Total (ft/a) 3.65 Avg. Vel. (ft/a) 3.65 
Max Chl Dpth (ft) 8.73 Hy&. Depth (ft) 7.27 
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Conv. T o t a l  (of=) 308716.8 Conv. ( c f s )  
Length Wtd. ( f t )  55.66 Wetted P e r .  (ft) 
Min Ch E l  ( f t )  1320.83 Shear  ( I b / s q  f t )  
Alnha 1 . 0 0  Stream -POW& ( l b / f t  s) 0 .45  I 
~ r i t n  Loss  ( f t )  0 .02 Cum Volume (acre-ft) 0 . 0 9  363.55 
C 6 E Loss  ( f t )  0 . 0 0  cum SA (acres) 1 . 6 0  47.99 

CROSS SECTION OUTPUT P r o f i l e  #Fu ture  

W.S. E l e v  ( f t )  1329.64 Element L e f t  OB Channel R i o h t  OB 

vel Head (ft) 0 .13  W t .  n-Val. 0 .025 
E.G. E l e v  ( f t )  1329.78 Reach Len. ( f t )  5 5 . 6 6  5 5 . 6 6  5 5 . 6 6  
C r ~ t  W.S. ( f t )  1324.01 Flow Area (sq f t )  1411.28 
E.G. S l o p e  ( f t / f t )  0.000170 Area ( s q  f t )  1411.28 
Q T o t a l  ( c f s )  
Tor, Width ( f t )  

4100.00 Flow (ofs) 
192 .40  Too Width ( f t )  

"ei T o t a l  i f t / s )  2 . 9 1  AV;. v e l .  (*<is) 
Max Chl Dpth ( f t )  8 . 8 1  Hydr. Depth ( f t )  
Conv. T o t a l  (cfs) 314076.9 Conv. (cfs) 
Length Wtd. ( f t )  55 .66  Wetted P e r .  ( f t )  

1320.83 Shear  ( l b / s q  f t )  
1 .00  Stream Power ( l b / f t  s) 

LOSS ( f t )  0 . 0 1  cum Volume ( a c r e - f t )  1 . 5 8  403.48 1 . 8 1  
c 6 E LOSS ( f t )  0 .00  Cum SA (aores) 4 .83  49.26 1 . 6 6  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  Lft )  1331.74 Element L s f t  OB Channel R i o h t  OB . . - 
Vel Head (it) 0.13 W t .  n-Val. 0.025 
E.G. E l e v  ( f t )  1331.87 Reach Len. ( f t )  55.66 55.66 55.66 
C r i t  W.S. ( f t )  1324.51 Flow Area ( s q  f t )  1824.23 
E.G. S l o p e  ( f t / f t )  0.000125 Area (sq f t )  1824.23 
Q T o t a l  ( c f s )  5220.00 Flow (cfs) 5220.00 9 TOD Width Lft) 200.98 Too Width ( f t )  200.98 
vei ~ o t a l  i f t / e )  2 .86 AV;. Ve l .  ( f t / s l  
Max Chl Dpth I f t )  1 0 . 9 1  Hydr. Depth ( f t )  
Conv. T o t a l  ( c f s )  466454.3 Conv. ( c f s )  
Length Wtd. ( f t )  55.66 Wetted P e r .  ( f t )  
~ i n ~ ~ h  E l  ( f t )  
Alpha 
F r c t n  Loss  ( I t )  
C 6 E Loss  ( f t )  

1320.83 Shear  ( l b / s q  ft) 0.07 
1.00 s t r e a m  Power ( l b / f t  s) 0.20 
0 . 0 1  cum volume. (acre-ft) 249.08 518.34 34 .37  
0 . 0 0  cum SA ( a c r e s )  127.06 50 .94  1 5 . 8 8  

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 20.306 

INPUT 
D e s c r r p t i o n :  No I n e f f s c t i v e  Flow Area From E l l l o t  Road Bridge 
s t a t i o n  E l e v a t i o n  Da ta  num= 45 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
3126.31 1335.99 3814.36 1335.8 3833.2 1335.69 3852.91 1335.55 3885.9 1335.45 

W i n g ' s  n  Va lues  n u =  3 
S t a  n  Val  S t a  n  Val  S t a  n  Val  

3726.31 .04 4893.05 ,025  5109.69 .04 

Bank S t a :  L e f t  R i g h t  Leng ths :  L e f t  Channel R i g h t  Coeff C o n t r .  Expan 
4893.05 5109.69 310.56 310.56 310.56 . 3  . 5  
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L e f t  L e v e e  S t a t i o n =  4893 .05  E l e v a t i o n =  1332.22 
R i g h t  Levee  S t a t i o n =  5 1 0 9 . 6 9  E l e v a t i o n -  1332 .25  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E .G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
vel T o t a l  ( f t / a )  
Max C h l  Dp th  (ft) 
Conv. T o t a l  ( c f s )  
L e n g t h  W t d .  (ft) 
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C L E L o s s  ( f t )  

P r o f i l e  #Design 

E lemen t  
Wt. n-Val .  
Reach Len.  ( f t )  
Flow A r e a  (sq f t )  
Area  ( s q  f t )  
Flow (cfs) . 
Top Width  ( f t )  
Avg. V e l .  ( f t / a )  
Hy&. Dep th  ( f t )  
Conv. (cfs) 
W e t t e d  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  a )  
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E .G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E .G.  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Wid th  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  Dp th  (ft) 
Conv. T o t a l  ( o f a )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( i t )  
C L E L o s s  (ft) 

Elemen t  
Wt. n-Val .  
Reach Len.  ( f t )  
Flow A r e a  (sq f t )  
A r e a  ( a q  f t )  
Flow ( c f e )  
Top Width  ( f t )  
Avg. vel. (ft/s) 
Hydr. Depth  ( f t )  
Conv. ( c f s )  
W e t t e d  P e r .  (it) 
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  8 )  

Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E .G.  S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Wid th  ( f t )  

' V e l  T o t a l  ( f t / s )  
Mnx C h l  Dp th  ( f t )  
conv .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s e  ( f t )  
C L E LOBS ( f t )  

E lemen t  
W t .  n-Val.  
Reach Len. ( f t )  
Flow Area  (sq f t )  
A r e a  (sq f t )  
Flow ( c f s )  
Top Width  ( f t )  
Avg. ve1. ( f t / ~ )  
Hydr .  Depth  (ft) 
Conv. ( c f s )  
W e t t e d  P e r .  (it) 
s h e a r  ( l b / a q  f t )  
S t r e a m  Power ( l b / f t  s) 
cum volume (aore-ft) 
Cum SA ( a c r e s )  

L e f t  08 Channe l  R i g h t  08 
0 . 0 2 5  

310 .56  310 .56  310 .56  

L e f t  08 Channe l  R i g h t  08 
0 . 0 2 5  

310.56 3 1 0 . 5 6  310 .56  

L e f t  OB Channe l  R i g h t  08 
0 .025  

310 .56  310 .56  310 .56  
1 8 5 2 . 9 1  
1 8 5 2 . 9 1  
5220.00 

212.87 
2 .82  
8 . 7 0  

462028 .8  
215 .63  

0 . 0 7  
0 . 1 9  

249.08 515.99 34.37 
127 .06  50 .68  1 5 . 8 8  

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 20 .247  

INPUT 
D e s c r i p t i o n :  B e g r n  o f  8 '  High Levee  o n  L e f t  Overbank 
f r o m  S e c .  2 0 . 2 4 7  t o  1 9 . 8 6 3  
S t a t i o n  E l e v a t i o n  D a t a  num= 69 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
3651.24 1 3 3 6 . 6  3664 .99  1334.42 3 6 8 7 . 1 1  1335.96 3704.66 1335 .89  3736.48 1335 .93  
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Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

3651.24 .04 4892.28 ,025 5102.1 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4892.28 5102.7 1000 1000 1000 .1 .3 

Left Levee Station= 4749.79 Elevation= 1340.42 
Right Levee Station= 5102.7 Elevation= 1331.2 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (it) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Tap Width (ftl 
Val Total (ft/s) 
Max Chl D ~ t h  (ft) 
Ccnv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope fft/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) . . 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cis) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft 6 )  

cum volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

1000.00 1000.00 1000.00 
1430.61 
1430.61 
5100.00 
194.44 
3.56 
1.36 

319028.6 

Profile #Future 

1329.59 Element  eft OB 
0.12 Wt. n-Val. 

1329.11 Reach Len. (ft) 1000.00 
1323.13 Flow Area (sq ft) 

0.000158 Area (eq ftl 
4100.00 Flow (cfs) 
195.27 Top Width (ft) 
2.82 Avg. Vel. (ft/s) 
8.91 Hydr. Depth (ft) 

326623.4 Conv. (cfs) 
1000.00 Wetted Per. (ft) , 
1320.62 Shear (lb/sq ft) 

1 .OO Stream Power (lb/ft s) 
0.15 Cum Volume (acre-ft) 1.58 
0 .OO cum SA (acres) 4.83 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1331.10 Element 
Vel Head (ft) 0.11 Wt. n-Val. 
E.G. Elev (ft) 1331.82 Reach Len. (ft) 
Crit W.S. (ft) 1324.24 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.000113 Area (sq ft) 
Q Total (cfs) 5220.00 Flow (cfs) 
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Channel Right 08 
0.025 

1000.00 1000.00 

Left OB Channel Right OB 
0.040 0.025 0.040 

1000.00 1000.00 1000.00 
61.12 1881.86 158.71 
67.12 1881.86 158.71 
25.19 5101.56 86.65 
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~ o p  Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Fretn Loss (ft) 
C & E Loss (ft) 

375.48 Top Width (ftl 69.75 208.33 
2.48 Avg. Vel. (ft/s) 0.38 2.71 
11.08 Hydr. Depth (ft) 0.96 9.03 

491135.1 Conv. (cfs) 2426.5 480556.2 
1000.00 Wetted Per. (ft) 69.91 211.32 
1320.62 shear (lb/sq ft) 0.01 0.06 

1.18 stream Power (Ib/ft a)  0.00 0.17 
0.10 Cum Volume (acre-ft) 248.84 502.68 
0.00 Cum SA (acres) 126.81 49.17 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 20.058 

INPUT 
Description: 8' High Levee on Left Overbank 
from Seo. 20.247 to 19.863 
Station Elevation Data num- 61 

Sta Elev sta  lev Sta Elev Sta Elev Sta Elev 
3595.29 1338.3 3611.33 1338.23 3669.23 1335.43 3731.73 1335.25 3759.43 1335.04 
3828.42 1335 3859.43 1334.83 3970.62 1334.32 4003.39 1334.22 4126 1333.55 
4159.45 1333.4 4203.79 1333.37 4226.59 1333.29 4254.41 1333.04 4270.51 1326.57 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

3595.29 .04 4893.19 .025 5101.95 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4893.19 5101.95 1027.32 1027.32 1027.32 .1 .3 

Left Levee station- 4743.77 Elevation- 1340.4 
Right Levee Station- 5101.95 Elevation- 1330.97 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 

1329.23 Element Left OB Channel 
0.19 Wt. *-Val. 0.040 0.025 

1329.42 Reach Len. (ft). 1027.32 1027.32 
1323.71 Flow Area (ss ft) 0.41 1473.58 

Right 08 

1027.32 
- 

E.G. slope .(ft/ft) 0.000232 Area (aq ft) 
Q Total (cfs) 5100.00 Flow (cfs) 
Top Width (ft) 203.95 Top Width (ft) 
Vel Total (ft/s) 3.46 Avg. Vel. (ft/al 
Max Chl Dpth (ft) 9.14 Hydr. Depth (ft) 
Conv. Total lcfs) 335119.7 Conv. lcfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C & E Loss (ft) 

. . 
1027.32 Wetted Per. (ft) 9.65 196.89 
1320.10 Shear (lb/sq ft) 0.00 0.11 

1.00 stream Power (lb/ft a) 0.00 0.37 
0.23 Cum Volume (acre-f t) 0.09 318.31 
0 .OO Cum SA (acres) 1.49 41.88 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1329.45 Element Left OB ' Channel Right OB 
Vel Head (ft) 0.11 Wt. n-Val. 0.040 0.025 
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E.G. Elev (ft) 1329.56 Reach Len. (ft) 1027.32 1027.32 1027.32 
Crit W.S. (ft) 1323.26 Flow Area (sq ft) 4.93 1514.98 
E.G. Slope (ft/ft) 0.000138 Area (sq ft) 4.93 1514.98 
Q Total (cfs) 4100.00 Flow (0fs) 0.64 4099.36 
Top Width (ft) 226.03 Top Width (ft) 30.30 195.73 
Vel Total (ft/s) 2.70 avg. Vel. (ft/s) 0.13 2.71 
Max Chl Dpth (ft) 9.35 Hydr. Depth (ft) 0.16 7.74 
Conv. Total '(of.?) 349267.3 Conv. (cfs) 54.6 349212.7 
Length Wtd. (ft) 1027.32 Wetted Per. (ft) 30.33 198.36 
Min Ch El (ft) 1320.10 Shear (lb/sq ft) 0.00 0.07 
Alpha 1.01 Stream Power (lb/ft s) 0.00 0.18 
Frctn Loss (ft) 0.13 Cum Volume (acre-f t) 1.52 357.34 1.81 
C & E Loss (ft) 0 .OO Cum Sa (acres) 4.48 43.13 1.66 

Warning - Divided flow oomputed for this cross-section. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1331.61 Element Left OB Channel Right OB 
Vel Head (ft) 0.10 Wt. n-Val. 0.040 0.025 0.040 
E.G. Elev (ft) 1331.71 Reach Len. (ft) 1027.32 1027.32 1027.32 
Crit W.S. (ft) 1323.76 Flow Azea (sq ft) 136.74 1953.05 234.63 
E.G. Slope (ft/ft) 0.000096 Area (sq ft) 136.74 1953.05 234.63 
Q Total (cfs) 5220.00 Flow (cfs) 73.42 4999.60 146.98 
Top Width (ftl 386.98 Top Width (it) 75.70 208.12 103.15 
Vel Total (ft/s) 2.25 avg. vel. (ft/s) 0.54 2.56 0.63 
Max Chl Dpth (ft) 11.51 Hydr. Depth (ft) 1.81 9.38 2.27 
Conv. Total (cfn) 533804.8 Conv. (cfs) 7508.2 511266.5 15030.1 
Length Wtd. (ft) 1027.32 Wetted Per. (ft) 76.09 211.30 103.62 
Min Ch El (ft) 1320.10 Shear (lb/sq ft) 0.01 0.06 0.01 
Alpha 1.25 Stream Power (lb/ft s) 0.01 0.14 0.01 
Frctn Loss (ft) 0.09 Cum volume (acre-ft) 246.50 458.66 29.29 
C & E Loss (ft) 0.00 Cum SA (acres) 125.14 44.39 13.23 

@ Warning - Divided flow computed for this cross-section. 
CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 19.863 

INPUT 
Description: End of 8' High Levee on Left Overbank 
from Sec. 20.247 to 19.863 
Station Elevation Data n u =  81 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
3506.91 1337.9 3564.47 1337.95 3572.17 1337.8 3581.78 1335.52 3586.75 1335.3 
3608.5 1335.1 3623.44 1335.01 3640.16 1334.76 3655.01 1334.67 3671.66 1334.49 

3715.54 1334.3 3724.13 1334.12 3758.49 1334.05 3775.83 1333.97 3782.05 1334.08 
3805.16 1333.9 3824.1 1333.63 3828.34 1333.52 3861.38 1333.4 3879.06 1333.31 
3899.51 1333.3 3911.91 1333.4 3942.86 1333.15 3977.32 1333.12 3983.66 1333.15 
4006.07 1332.9 4024.69 1332.86 4031.26 1332.75 4061.34 1332.62 4069.52 1332.69 
4090.79 1332.7 4120.85 1332.57 4131.33 1332.58 4136.34 1332.72 4151.32 1332.7 
4169.36 1332.8 4175.6 1332.65 1182.95 1333.12 4186.51 1332.95 4194.99 1333.63 
4207.77 1333.8 4227.7 1333.68 4232.28 1331.63 4237.53 1329.04 4241.87 1326.57 
4326.73 1326.6 4335.55 1331.96 4349.02 1332.34 4356.29 1332.33 4366.55 1330.56 
4373.59 1330.5 4444.43 1330.53 4460.03 1330.57 4543.24 1330.71 4559.8 1330.62 
4625.18 1330.6 4634.26 1330.77 4665:61 1335.41 4680.82 1337.75 4689.84 1337.96 
4733.87 1338.5 4750.2 1338.59 4772.9 1334.38 4797.08 1329.95 4829.25 1329.16 
4840.25 1329 4866.05 1329 4878.17 1331.6 4891.27 1331.53 4905.02 1327.46 
4929.23 1320.2 4997.05 1319.74 5026.18 1319.85 5055.1 1320.07 5066.77 1320.01 
5081.1 1324.4 5100.75 1330.57 5113.46 1330.21 5121.24 1329.33 5142.05 1328.91 
5162.97 1333 

Manningts n Values num= 3 
Sta n Val Sta n Val Sta n Val 

3506.91 .04 4891.27 .025 5100.75 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
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4891.27 5100.75 550 622.24 640 
Left Levee Station- 4750.2 Elevation- 1338.59 
Right Levee Station= 5100.75 Elevation- 1330.57 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev iftl ~ - ~ - ~  -~ ~ . ~. 
CritW.3. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
TOP Width (ft) 
vei Total (ft/s) 
Max Chl Dpth ift) 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E LOSS (ft) 

1329.01 Element 
0.18 Wt. n-Val. 

1329.19  each Len. (ft) 
1323.34 Flow Area (sq ft) 

0.000217 Area (sq it) 
5100.00 Flov (cfs) 
222.62 Top Width (ft) 
3.38 Avg. Vel. (ft/s) 
9.27 Hy&. Depth (ft) 

346563.3 Conv. (cfa) 
622.24 Wetted Per. (ft) 

1319.74 Shear (lb/aq ft) 
1.00 stream Power (lb/ft s) 
0 14 Cum Volume (acre-ft) 
0.00 Cum SA (sores) 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frftn Loss (ft) 
C & E LOPS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ftl 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
By&. Depth (ft) 
Conv. (=fa) 
Wetted Per. (ft) 
shear (lb/aq ft) 
Stream Power (lb/ft 8)  

Cum Volume lacre-ft) 
Cum SA (aores) 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft)' 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (it) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frftn Loss (ft) 
C & E Loss (ft) 

1331.52 Element 
0.10 Wt. n-Val. 

1331.61 Reach Len. (ft) 
1323.39 Flow Area (sq ft) 
0.000089 Area (sq ft) 
5220.00 Flow (cfs) 
353.31 Top Width (ft) 
2.28 Avg. Vel. (ft/s) 
11.78 Hydr. Depth (ft) 

553418.6 Conv. (ofs) 
620.55 Wetted Per. (ft) 

1319.74 Shear (lb/aq ft) 
1.18 stream Power (lb/ft s) 
0.05 Cum Volume (acre-ft) 
0 .OO Cum SA (acres) 

Warning - Divided flow computed for this cross-seotion. 
CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 19.745 
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Left OB 
0.040 

Left OB 
0.040 

550.00 
176.24 

Channel Right OB 
0.025 

Channel Right 08 
0.025 
622.24 640.00 

1569.51 
1569.51 
4098.05 
198.02 

Channel Right OB 
0.025 0.040 
622.24 640.00 

2019.11 95.12 
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INPUT 
Desoription: Begin of Levee on Left Overbank 
from Sea. 19.745 to 19.408 
6 ' 

High Levee at this Cross Section 
Station Elevation Data num= 56 

9ta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

3523.73 .04 4886.36 ,025 5096.63 ,011 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4886.36 5096.63 810.92 810.92 810.92 .I .3 

Left Levee Station= 4697.41 Elevation= 1337.34 
Right Levee Station= 5096.63 Elevation= 1330.5 

CROSS SECTION OUTPUT Profile %Design 

W.S. Elev lft) - --- 

Vel Head (ft) 
E.G. Elev (ft) 
Crzt W.S. (ft) 
E.G. Slope (ftlft) 
Q Total Icfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1328.87 Element 
0.18 Wt. n-Val. 

1329.05 Reach Len. (ft) 
1323.23 Flow Area (sq ft) 
0.000220 Area (sq ft) 
5100.00 Flow (cfs) 
240.58 Top Width (ft) 
3.39 Avg. Vel. (ft/s) 
9.26 Hydr. Depth (ft) 

343799.2 Conv. (cfs) 
810.92 Wetted Per; (ft) 
1319.61 Shear (lb/aq ft) 

1.00 Stream Power (lb/ft s) 
0.18 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Left OB Channel Right OB 
0.040 0.025 

810.92 810.92 810.92 
3.40 1502.72 
3.40 1502.72 
0.34 5099.66 

44.15 196.43 

Warning - Divided flow computed far this cross-section 
CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) , 1329.24 Element Left OB Channel Rlght OB 
Vel Head (ft) 0.10 Wt. n-Val 0.040 0.025 
E.G. Elev (ft) 1329.35 Reach Len. (ft) 810.92 810.92 810 92 
Crlt W.S. (ft) 1322.76 Flow Area (sq ft) 30.70 1575.50 
E.G. Slopa (ft/ft) 0.000123 Area (sq ft) 30.70 1575.50 
Q Total (cfs) 4100.00 Flow (cfs) 6.17 4093.83 
Top Wldth (ft) 289.19 Top Wzdth (ft) 90.23 198.96 
Vel Total (ft/s) 2.55 Avg. Vel. (ft/s) 0.20 2.60 
M a x  Chl Dpth (ft) 9.63 Hydr. Depth (ft) 0.34 7.92 
Conv. Total (cfs) 369279.6 Conv. (cfs) 555.5 368724.1 
Length Wtd. (ft) 810.92 Wetted Per. (ft) 90.26 201.64 
Mm Ch El (ft) 1319.61 Shear (lb/sq ft) 0.00 0.06 
Alpha 1.03 stream Power (Lb/ft s) 0.00 0.16 
Frotn Loss (ft) 0.10 Cum Volume (acre-ft) 1.06 298.51 1.81 
C & E Loss (ft) 0.00 Cum SA (aeres) 2.75 35.65 1.66 
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Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Existing - 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (of=) 
Top Width (ft) 
vel ~ o t a l  (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reaoh Len. (ft) 
Flow Area (sq ft) 
Area (aq ft) 
slow (cfs) . 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/aq f t) 
stream Power (lb/ft 8 )  

Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION RIVER: EM6 
REACH: Reach 5 RS: 19.592 

INPUT 
Description: Levee on Left Overbank 
from Sec. 19.745 to 19.408 
6' High Levee 

at this Cross Section 
Station Elevation Data num* 74 

Left OB 
0.040 

810.92 
294.12 
294.12 
171.66 
140.42 
0.58 
2.09 

18653.8 
140.92 
0.01 
0.01 

239.84 
121.75 

Channel Right OB 
0.025 0.040 

810.92 810.92 
2033.28 94.54 
2033.28 94.54 
4997.95 50.39 
210.27 48.06 
2.46 0.53 
9.67 1.97 

543109.8 5475.5 
213.42 48.57 
0.05 0.01 
0.12 0.01 

382.87 24.00 
36.47 10.62 

Sta Elev Sta Elev Sta Elev sta ~ l a v  Sta Elav 

Manning's n Valves num= 3 
Sta n Val Sta n Val Sta n Val 

3556.77 .04 4886.1 .025 5096.1 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4886.1 5096.1 269.16 269.16 269.16 .1 .3 

Lett ~ e v e e  Station= 4662.59 Elevation- 1337.55 
Right Levee Station- 5108.42 Elevation- 1330.4 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1328.69 Element Left 0s Channel Right 0B 
Vel Head (ft) 0.18 Wt. n-Val. 0.025 
E.G. Elev (ft) 1328.87 Reach Len. (ft) 269.16 269.16 269.16 
Crit W.S. (ft) 1323.18 Flow Area (eq ft) 1482.27 
E.G. Slope (ft/ft) 0.000232 Area (sq ft) 1482.27 
Q Total (cia) 5100.00 Flow (cfs) 5100.00 
Top Wxdth (ft) 197.44 Top Wldth (ft) 197.44 
Vel Total (ft/s) 3.44 Avg. Vel. (ft/a) 3.44 
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a Max Chl Dpth (ft) 9.99 Hydr. Depth (ft) 7.51 
Conv. Total (cfs) 335044.9 Conv. (cfs) 335044.9 
Length Wtd. (ft) 269.16 Wetted Per. (ft) 199.87 
Min Ch El (ft) 1319.50 Shear (lb/sq ft) 0.11 
~ l p h a  1.00 stream Power (lb/ft sl 0.37 
Frctn Losa (ft) 0.06 Cum Volume (acre-ft) 0.03 233.85 
C 6 E Lose (ft) 0.00 Cum SA (acres) 0.20 30.81 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (~£4) 
Length wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left OB Channel Rlght OB 
Wt. n-Val. 0.040 0.025 
Reach Len. (ft) 269.16 269.16 269.16 
Flow Area lsq ft) 9.66 1572.85 
Area (sq ft) 9.66 1572.85 
Flow (~£9) 1.40 4098.60 
Top Wldth (ft) 47.10 200.67 
Avg. Vel. (ft/s) 0.14 2.61 
Hydr. Depth (ft) 0.21 7.84 
Conv. (cfs) 124.8 365785.4 
Wetted Per. (ft) 47.15 203.22 
shear (lb/sq ft) 0.00 0.06 
stream Power (Ib/ft s) 0.00 0.16 
Cum volume (acre-ft) 0.69 269.20 1.81 
Cum SA (acres1 1.47 31.93 1 66 

Warning - Divided flow computed for this cross-seotion. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slone lft/ftl - ~ . . ~. - -. 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOPS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Tap Width (ft) 
Avg. Val. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.040 

269.16 
274.59 
274.59 

Channel Right 08 
0.025 0.040 

269.16 269.16 
2038.79 81.09 
2038.79 81.09 
5032.15 41.06 
210 .OO 44.50 
2.47 0.51 
9.71 1.82 

546444.4 4458.9 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 19.541 

INPUT 
Description: Levee on Left Overbank 
from Sec. 19.745 to 19.408 
12' High Levee 

at this Cross Section 
Downstream of Side Inlet (60' Wide) from 

left Overbank 
Q(D)=5,300 cfs, Q(Fl=4,100 cfs 6 Q(E)=5,220 cfs 
Station Elevation Data num= 80 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 

- 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

3605.13 .04 4886.77 ,025 5096.14 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4886.77 5096.14 270.65 210.65 210.65 .1 .3 

teft ~ e v e e  Stations 4611.4 Elevations 1342.68 
Right Levee Station= 5096.14 Elevation- 1329.91 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length wtd. ift) ' 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left 08 Channel Right OB 
Wt. n-Val. 0.025 
Reach Len. (ft) 270.65 270.65 270.65 
Flow Area (aq ft) 1483.73 
Area (sq ft) 1483.73 
Flow (cfs) 5300 .OO 
Top Width (ft) 191.75 
AVg. Vel. (ft/s) 3.57 
Hy&. Depth (ftl 1.50 
Conv. (cis) 335134.5 
Wetted Per. (ft) 200.28 
shear (lb/aq ft) 0.12 
stream Power (lb/ft s) 0.41 
cum vol- (acre-ft) 0.03 224.69 
cum SA (acres) 0.20 29.59 

Profile #Future 

Element 
wt. n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hy&. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft 8 )  

cum volume (acre-ft) 
Cum SA (acres) 

Warning - Divided flow computad for this cross-section. 
CROSS SECTION OUTPUT Profile #Existing 

Left OB 
0.040 

270.65 
3.80 
3.80 
0.47 
23.24 
0.12 
0.16 
42.2 
23.26 
0.00 
0.00 
0.64 
1.25 

Channel Right 08 
0.025 
270.65 270.65 
1584.05 
1584.05 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 

1331.37 Element Left OB Channel 
0.09 Wt. n-Val. 0.040 0.025 

1331.46 Reach Len. (ft) 270.65 270.65 
1323.18 Flow Area (sq ft) 236.29 2052.76 
0.000084 Area (sq ft) 236.29 2052.76 
5220.00 Flow (cfs) 115.59 5059.01 
389.90 Top Width (It) 136.39 209.37 
2.20 Avg. Vel. (ft/s) 0.49 2.46 

Right OB 
0.040 
270.65 
86.21 
86.21 
45.40 
44.14 
0.53 



Max Chl Dpth (ft) 11.81 Hydr. Depth (ft) 1.73 9.80 1.95 
Conv. Total (cfs) 571203.4 Conv. (cfs) 12648.7 553586.4 4968.3 
Length Wtd. (ft) 270.65 Wetted Per. (ft) 136.60 212.40 44.62 
bfin Ch El (ft) 1319.56 Shear tlb/sq ft) 0.01 0.05 0.01 

Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

1.22 stream Power (lb/ft s) 0.00 0.12 0.01 
0.02 Cum Volume (acre-ft) 232.97 332.33 21.85 
0.00 Cum SA (acres) 118.28 31.26 9.48 

CROSS SECTION RIVER:. EMF 
m C H :  Reach 5 RS: 19.489 

INPUT 
Desoription: Levee on Left Overbank 
from Sec. 19.745 to 19.408 
123 High Levee 

at this Cross Section 
station Elevation Data num= 81 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
3610.54 1339.92 3616.4 1334.6 3617.35 1333.91 3648.43 1334.51 3675.24 1334.45 

Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 

3610.54 .04 4886.24 ,025 5096.59 ,041 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4886.24 5096.59 164.38 164.38 164.38 .1 .3 

Left Levee Station= 4619.25 Elevation= 1342.92 
Right Levee Station= 5096.59 Elevation= 1330.05 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C & E LOSS (ft) 

Profile #Design 

1328.53 .Element Left OB 
0.20 Wt. n-Val. 

1328.73 Reach Len. (ft) 164.38 
1323.22 Flow Area (sq ft) 
0.000258 Area (sq ft) 
5300.00 Fdow (cfs) 
197.76 Top Width (ft) 
3.61 avg. vei. (ft/s) 
8.93 Hydr. Depth (ft) 

329952.7 'Conv. (cfs) 
164.38 Wetted Per. (ft) 
1319.60 Shear (lb/eq ft) 

1.00 stream Power (lb/ft s) 
0.04 Cum Volume (acre-ft) 0.03 
0.00 Cum SA (acres) 0.20 

Channel Right OB 
0.025 

164.38 164.38 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ftl 1329.07 Element Left OB Channel Rlght 08 
vel Head (ft) 0.10 Wt. n-Val. 0.025 
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E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( o f s )  
Top W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

CROSS SECTION OUTPUT 

w . s .  E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E,.G. S l o p e  ( f t / f t l  
Q T o t a l  (cfs) 
Top Width ( f t l  
Vel  T o t a l  ( f t / 8 )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f a )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loes (ft) 
C & E Loss  (ft) 

Reach Len. ( f t )  164.38 164.38 
Flow ~ r e a  (aq  f t )  1577.70 
Area ( s q  f t )  1577.70 
Flow ( o f s )  4100 . O O  
Top Width ( f t )  201.54 
Avg. V e l .  ( f t l s )  2 . 6 0  
Hydr. Depth ( f t )  7 .83  
Conv. ( c f s )  366585.8 
Wetted P e r .  ( f t )  204.12 
s h e a r  ( l b / s q  f t )  0 .06  
s t r e a m  Power ( l b / f t  s) 0 .16  
Cum Volvme ( a c r e - f t )  0 . 6 3  249.63 
Cum SA ( a c r e s )  1 . 1 8  29.43 

P r o f i l e  # E x i s t i n g  

1331.35 Element L e f t  OB 
0.09 W t .  n-Val. 0.040 

1331.44 Reach Len. ( f t )  164.38 
1323.19 Flow Area lsa f t l  258.37 . . 

0.000084 Area ( s q  f t )  
5220.00 Flow ( c f s )  

391.45 Top Width ( f t )  
2.18 A V ~ .  VBI. ( f t / ~ )  

11.75 Hy&. Depth ( f t )  1 . 8 7  
570280.5 Conv. ( o f s )  14551.1 

164.38 Wetted P e r .  ( f t )  138 .40  
1319.60 Shear  ( l b / s q  f t )  0 .01  

1 . 2 3  stream Power ( l b / f t  s )  0 .01  
0 . 0 1  Cum Volums ( a c r e - f t )  231.43 
0 .00  Cum SA ( a c r e s )  117.43 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 19.458 

INPUT 
D e s c r i p t i o n :  Levee on L e f t  Overbank 
from Sec .  19 .745  t o  19 .408  
8 '  High Levee 

a t  this C r o s s  S e c t i o n  
S t a t i o n  E l e v a t i o n  Da ta  num= 54 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  
3642.36 1340 3648.34 1334.45 3876.72 1334.45 3886.16 1336.69 3896.99 
3907.03 1332 .81  3913.2 1333 .23  3932.7 1339.77 3933.85 1339.57 3953.93 
3992.49 1334.37 4182.14 1333.31 4201.1 1333.09 4241.66 1332.83 4260.56 
4278.25 1332.83 4290.47 1331.38 4306.9 1331.37 4312.38 1333.08 4314.51 
4320.85 1331 .68  4357.76 1331.97 4374.3 1336.76 4379.19 1334.89 4382.34 
4392.35 1332.48 4430.03 1332.36 4433.2 1333.53 4437.49 1334.51 4446.18 
4681.81 1331.75 4709.29 1338.36 4711.03 1338 .4  4721.22 1337.84 4755.37 
4798.82 1329.71 4819.78 1329.51 4852.21 1328.94 4859.65 1329.72 4872.81 
4886.14 1330.57 4890.65 1329.39 4924.65 1319.83 4988.73 1319.39 4994.95 

5028.8 1319.74 5061 .13  1319.71 5095.33 1329.84 5107.56 1329.93 5117.24 
5128.72 1328.95 5134.87 1330.42 5147.21 1333.57 5156.53 1333.82 

Manning'e n Va lues  n u =  3 
S t a  n Val  S t a  n Val  S t a  n Val  

3642.36 .04 4886.14 ,025 5095.33 .04 , 

Bank sta: L e f t  R i g h t  Leng ths :  L e f t  Channel R i g h t  Coeff C o n t r .  
4886.14 5095.33 350 263 .11  250 .1 

L e f t  Levee S t a t i o n -  4711.03 E leva t ion-  1338.4 
R i g h t  Levee S t a t i o n -  5095.33 E leva t ion-  1329.84 

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  1328.49 Element  eft OB 
V e l  Head (ft) 0 . 2 0  W t .  n-Val.  

Channel 
0 .025 

164.38 
2050.90 
2050.90 
5045.63 

210.35 
2.46 
9.75 

551230.8 

E l e v  
1332.7 
1334.7 
1332.9 

Channel  
0 .025  
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0 .040  

164.38 
80.32 
80.32 
41.18 
42.94 

0 .51  
1.87 

4498.6 

R i g h t  OB 
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E.G.  E l e v  (E t )  
C r i t  W.S. ( f t )  
E.G. S lope  ( f t / E t )  
Q T o t a l  (o f s )  
Top Width ( f t )  
Vel  T o t a l  ( f t / s )  
Max Chl  Dpth (ft) 
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( i t )  
Alpha 
F r c t n  Loss ( f t )  
C 6 E Lose (ft) 

1328.69 Reach Len. ( f t )  350.00 263.11 
1323 .ll Flow Area ( s q  f t )  1477.70 

0.000252 Area (sq f t )  1477.70 
5300.00 Flow ( o f s )  5300.00 

197.01 Top Width ( f t )  197 .01  
3 . 5 9  Avg. vel. (ft/s) 3.59 
9.10 Hydr. Depth ( f t )  7.50 

333729.2 Conv. ( c fa )  333729.2 
263.11 Wetted Per .  ( f t )  199 .51  

1319.39 Shear  ( l b / s q  f t )  0 . 1 2  
1 .00  Stream Power ( l b / f t  s) 0 . 4 2  
0.06 Cum Volume (acre-ft) 0.03 209.95 
0.00 Cum SA ( a c r e s )  0 .20  27.62 

CROSS SECTION OUTPUT P r o f i l e  # N t u r e  

W . S .  E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t l  
C r i t  W.S. ( £ 0  
E.G. S lope  ( f t / f t )  
Q T o t a l  ( o f = )  
Top Width (E t )  
V e l  T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. (ft) 
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  (ft) 
C 6 E Loss  (ft) 

Element l e f t  0 8  
W t .  n-Val. 0.040 
Reach Len. ( f t )  350.00 
Flow Area ( s q  f t )  0 . 4 3  
Area ( s q  f t )  0 . 4 3  
Flow ( c f s )  0 .03 
Top Width ( f t )  7.58 
Avg. V e l .  ( f t / s )  0 .06 
Hydr. Depth ( f t )  0 .06 
Conv. (05s) 2.4 
Wetted P e r .  ( f t )  7 .59 
Shear  ( l b / s q  f t )  0.00 
s t r e a m  Power ( lb / f t  s) 0.00 
Cum Volume ( a c r e - f t )  0 . 6 3  
Cum SA ( a c r e s )  1 . 1 7  

Warning - D i v i d e d  f l o w  computed f o r  this c r o s s - s e c t i o n  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W . S .  E l e v  (it) 
Vel Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  ( o f = )  
Top Width ( f t )  
Vel T o t a l  ( f t / s )  
M a r  Chl  Dpth ( f t )  
Conv. T o t a l  (cfs) 
Length Wtd. ( f t )  
Min Ch E l  (it) 
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loas [ f t l  

Element 
W t .  n-Val. 
Reach Len. ( f t )  
 low Area ( s q  f t )  
Area ( s q  f t )  
Flow ( c f s )  
Top Width ( f t )  
Avg. Ve l .  ( f t l s )  
Hydr. Depth ( f t )  
conv.  (cEs) 
Wetted P e r .  ( f t )  
Shear  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

L e f t  OB 
0 .040  

350.00 
201.92 

Channel 

Channel 
0 . 0 2 5  

263.11 
2061.39 

CROSS SECTION RIVER: EMF 
REACH: Reaoh 5 RS: 19.408 

INPUT 
D e s c r i p t i o n :  End o f  Levee on Left Overbank 
from Sec.  19.745 t o  19.408 
8 ,  High 

Levee a t  t h i s  C r o s s  S e c t i o n  
S t a t i o n  E l e v a t i o n  Da ta  num= 53 

S t a  E l e v  S t a  E l e v  S t a  E l e v  sta E l e v  S t a  Elev 
3687.28 1339.88 3688.26 1339 .8  3705.43 1334.38 3723.57 1333 .93  3733.15 1338.32 
3745.42 1334.45 3968 .61  1334 .5  3973.23 1335 .93  3982.07 1332.34 3990.92 1332.41 
3999.75 1332.65 4011.43 1332.7 4017.45 1333.24 4054.15 1333.29 4073.27 1333.02 

4131.3 1331.77 4208.64 1331 .3  4244.5 1331.34 4302.84 1331.33 4372.25 1331.18 
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Manningss n Values num= 3 
Sta n Val Sta n Val Sta n Val 

3687.28 .04 4885.1 ,025 5094.18 ,04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4885.1 5094.18 700 583.23 560 .I . 3  

 eft levee Station- 4688.92 Elevation- 1338.31 
Right Levee Station= 5104.65 Elevation- 1329.66 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch EL (ftl 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
n o w  (cfa) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1329.03 Element 
0.10 Wt. n-Val. 

1329.13 Reach Len. (ft) 
1322.23 Flow Area (aq ft) 
0.000108 Area (sq ft) 
4100.00 Flow (cfe) 
258.98 Top Width (ft) 
2.45 Avg. Vel. (ft/a) 
9.84 Hydr. Depth (ft) 

394057.1 Conv. (cfs) 
583.30 Wetted Per. (ft) 
1319.19 Shear (lb/sq ft) 

1.03 stream Power (lb/ft s) 
0.06 Cum Volume (acre-ft) 
0.00 cum SA (acres) 

Left OB 
0.040 

Left OB 
0.040 

700.00 
23.90 
23.90 
5.17 
56.94 

Channel Right OB 
0.025 

Channel Right OB 
0.025 

583.23 560.00 
1648.72 
1648.72 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1331.32 Element Left 08 Channel Right 0B 
vel Head (ft) 0.08 Wt. n-Val. 0.040 0.025 0.040 
E.G. Elev (ft) 1331.40 Reach Len. (ft) 700.00 583.23 560.00 
Crit W.S. (ft) 1322.73 Flow Area (sq ft) 355.26 2122.67 99.87 
E.G. Slope (ft/ft) 0.000072 Area (sq ftl 355.26 2122.67 99.87 
Q Total (cfs) 5220.00 Flow (ofs) 187.04 4980.27 52.69 
Top Width (ft) 419.61 Top Width (ft) 164.72 209.08 45.81 
Vel Total (ft/s) 2.02 Avg. Vel. (ft/s) 0.53 2.35 0.53 
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Max Chl D p t h  (ft) 12.13 Hydr. Depth (ft) 2.16 10.15 2.18 

0 Conv. Total (cfs) 613946.6 Conv. (cfs) 21998.1 585751.3 6197.1 
Length Wtd. (ft) 589.50 Wetted Per. (ft) 165.08 212.19 46.26 - 
Min-ch El (ft) 1319.19 Shear Glb/sq ft) 0.01 0.05 0.01 
Alpha 
Frctn Loss (ft) 
C & E LOSS 0%) 

1.28 Stream Power (lb/ft s) 0.01 0.11 0.01 
0.05 Cum Volume (acre-ft) 228.32 299.19 20.51 
0.00 Cum SA (acres) 115.71 27.91 8.79 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 19.298 

INPUT 
Description: Downstream of Side Inlet (208' Wide) from the Left Overbank 
sus t 

Upstream of hlture Warner Road Alignment 
Q(D)=5,900 cfs, 

Q(F)=4,120 cfs 6 Q(E)=5,860 cfs 
Station Elevation Data num= 52 -.-- -- 

~ t a  Elev Sta Elev Sta Elev Sta ~ l e v  Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val sta n Val 

3539.55 .04 4883.97 .025 5093.46 .04 

Bank Sta: Left Right Lengths: Left Channel R q h t  Coeff Contr. Expan. 
4883.97 5093.46 1000 1000 1000 .1 .3 

Left Levee station= 4869.38 Elevation= 1330.31 
Right Levee Station= 5107.23 Elevation= 1329.44 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C 6 E LO88 (ft) 

Element Left OB Channel Right 0B 
Wt. n-Val. 0.025 
Reach Len. (ft) 1000.00 1000.00 1000.00 
Flaw Area (sq ft) 1523.92 
Area (sq ft) 1523.92 
Flow (cfs). 5900 .OO 
Top Width (ft) 199.57 
Avg. Vel. (ft/s) 3.87 
Hydr. Depth (ft) 7.64 
conv. (cfa) 348347.3 
Wetted Per. (ft) 202.06 
shear (lb/sq ft) 0.14 
stream Power (lb/ft s)  0.52 
Cum Volume (acre-ft) 180.42 
Cum SA (acres) 23.76 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1328.97 Element Left OB Channel R~ght 08 
Vel Head (ft) 0.09 Wt. n-Val. 0.025 
E.G. Elev (ft) 1329.06 Reach Len. (ft) 1000.00 1000.00 1000.00 
Crzt W.S. (ft) 1322.10 Flow Area (sq ft) 1671.37 
E.G. slope (ft/ft) 0.000106 Area (sq ft) 1671.37 
Q Total (cis) 4120.00 Flow (cfa) 4120.00 
Top Wldth (ft) 204.74 Top Wldth (ft) 204.74 
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Vel Total (ft/s) 2.47 Avg. Vel. (ft/a). 2.47 
 ax Chl Dpth (ft) 9.95 Hydr. Depth (ft) 8.16 
Conv. Total (cfs) 399256.7 Conv. (cfs) 399256.7 
Length Wtd. (ft) 1000 .OO Wetted-Per. (ft) 207.44 
Win Ch El (ft) 1319.02 Shear (lb/sq ft) 0.05 
A l ~ h a  1.00 stream Power (lb/ft s) 0.13 
F r k n  Loss (ft) 0.10 Cum Volume (acre-ft) 
c 6 E Loss (ft) 0 .OO Cum SA (aorea) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) . 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (ofa) 
Wetted Per. (ft) 
Shear (lb/aq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

Left 08 Channel 
0.040 0.025 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 19.109 

INPUT 
Description: 
Station Elevation Data num- 44 

Sta Elev Sta Elev Sta Elev St* Elev Sta Elev 
3359.54 1335.1 3428.68 1333.31 3453.54 1333.21 3504.97 1333.53 3524.63 1333.39 
3582.34 1333.1 3627.43 1332.85 3655.2 1332.85 3730.19 1332.64 3756.62 1332.52 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

3359.54 .04 4884.15 .025 5093.73 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. E x p a .  
4884.15 5093.73 610 731.32 750 .1 .3 

Left Levee Station- 4870.53 Elevation- 1330.13 
Right Levee Station- 5105.8 Elevation- 1328.98 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 

Element Left 08 Channel 
Wt. n-Val. 0.025 
Reach Len. (ft) 610.00 731.32 
Flow Area (sq ft) 1512.56 
Area (sq ft) 1512.56 
Flow (cfa) 5900.00 
Top Width (it) 200.19 
Avg. Vel. (ft/e) 3.90 
Bydr. Depth (ft) 7.56 
Conv. (cfs) 343273.9 
Wetted Per. (ft) 202.72 
Shear (lb/sq ft) 0.14 
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Right OB 
0.040 

1000.00 
88.62 
88.62 
44.70 
47.65 
0.50 
1.86 

4961.7 
47.90 
0.01 
0.00 
19.29 
8.19 

Right OB 

750.00 
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Ilr 
A l p h a  
Frctn L o s s  ( f t )  

1.00 S t r e a m  P o w e r  ( l b / f t  s) 
0.23 Cum V o l u m e  ( a c r e - f t )  

w C 6 E LOSS ( f t )  0.00 Cum SA ( a c r e s )  19.18 

CROSS SECTION OUTPUT P r o f i l e  #Future 

W.S. E l e v  ( f t )  1328.87 E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
V e l  H e a d  ( f t )  0.09 Wt.  n - V a l .  0.025 0.040 
E.G.  E l e v  ( f t )  1328.96 R e a c h  L e n .  ( f t l  
C r i t  W.S. ( f t )  1321.92 F l o w  Area ( s q  f t )  
E . G .  S l o p e  ( f t / f t )  0.000101 A r e a  ( s q  f t )  
Q T o t a l  ( c f s )  4120.00 F l o w  ( c f s )  
T o p  W i d t h  ( f t )  213.51 T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  2.42 A v g .  V e l .  ( f t / s )  
Max C h l  D p t h  ( f t )  10.07 H y d r .  D e p t h  ( i t )  8.26 0.10 
C o n v .  Total L c f s )  409204.9 C o n v .  l c f s )  409199.0 5.9 I 
L e n g t h  w t d .  ( f t )  731.32 wetted P e r .  ( f t )  
Min Ch  E l  ( f t l  1318.80 S h e a r  ( l b / s q  f t )  
Alpha 1.00 s t r e a m  P o w e r  ( l b / f t  s) 0.12 0.00 
Frctn  L o s s  ( f t )  0.08 Cum V o l u m e  ( a c r e - f t )  0.34 172.94 1.80 
C 6 E L o s s  ( f t )  0.00 Cum SA ( a c r e s )  0.45 20.02 1.57 

CROSS SECTION OUTPUT P r o f l l e  # E x ~ s t i n g  

W.S .  E l e v  ( f t )  1331.19 E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
V e l  H e a d  ( f t )  0.08 W t .  n - V a l .  0.040 0.025 0.040 
E.G.  E l e v  (ft) 1331.28 R e a c h  L e n .  ( f t l  610.00 731.32 750.00 . . 
C r i t  W.S. L f t l  1322.68 F l o w  A r e a  (so f t l  1115.41 2185.92 116.95 
E.G.  S l o p e  ( f t / f t )  0.000075 A r e a  ( s q  f t )  
Q T o t a l  ( c f s )  5860.00 F l o w  ( c f s )  
T o p  W ~ d t h  ( f t )  1033.41 T o p  W i d t h  ( f t l  
V e l  T o t a l  ( f t / s )  1.71 Avg.  V e l .  ( f t / s )  

12.39 H y d r .  D e p t h  ( f t )  1.44 10.43 2.43 
675090.8 C o n v .  ( c f s l  52771.5 614506.3 7812.9 I 

L e n g t h  W t d .  ( f t )  
M i n  C h  E l  ( f t )  

721.71 W e t t e d  P e r .  ( f t )  776.05 212.51 48.49 
1318.80 S h e a r  ( l b / s q  f t )  0.01 0.05 0.01 

A l p h a  1.85 s t r e a m  P o w e r  ( l b / f t  s) 0.00 0.12 0.01 
F r c t n  LOSS ( f t )  0.07 c u m  V o l u m e  ( a c r e - f t l  193.55 220.81 16.94 
C 6 E L o s s  ( f t )  0 .OO Cum SA ( a c r e s )  92.62 20.29 7.09 I 

CROSS SECTION RIVER: EMF 
REACH: R e a o h  5 RS: 18.97 

INPUT 
D e s c r i p t i o n :  D o w n s t r e a m  of S i d e  I n l e t  (229' W i d e )  f r o m  L e f t  

O v e r b a n k  I 
. --. ~ -~ - -~ ~~p~~ . . 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E L e v  S t a  E l e v  
3267.03 1333.9 3326.17 1332.35 3365.98 1332.17 3418 1332.4 3433.62 1333.45 
3450.76 1333.3 3486.46 1333.3 3492.99 1333.23 3503.2 1332.84 3538.31 1332.79 

M a n n i n g ' s  n V a l u e s  num= 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

3267.03 .04 4879.22 ,025 5098.89 .04 I 
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Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n k .  
4 8 7 9 . 2 2  5 0 9 8 . 8 9  8 4 0  9 9 4 . 2 3  1 0 2 0  .1 

 eft L e v e e  S t a t i o n =  4 8 7 9 . 2 2  E l e v a t i o n =  1 3 3 0  
R i g h t  L e v e e  S t a t i o n =  5 1 0 9 . 7 6  E l e v a t i o n -  1 3 2 9 . 1 1  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

1 3 2 7 . 6 7  E l e m e n t  L e f t  OB 
0 . 2 7  Wt. n - V a l .  

1 3 2 7 . 9 4  R e a c h  L e n .  ( f t )  8 4 0 . 0 0  
1 3 2 2 . 6 6  F l o w  Area (sq f t )  

0 . 0 0 0 3 4 4  Area (sq f t )  
6 5 0 0 . 0 0  F l o w  ( c f s )  

2 0 7 . 6 9  Top  W i d t h  ( f t )  
4 . 1 8  Avg.  V e l .  ( f t / s )  
9 . 2 6  Hydr .  D e p t h  (ft) 

3 5 0 4 6 1 . 5  Conv.  ( c f a )  
9 9 4 . 2 3  W e t t e d  P e r .  ( i t )  

1 3 1 8 . 4 1  S h e a r  ( l b / a q  f t )  
1 . 0 0  s t r e a m  P o w e r  ( l b / f t  s) 
0 . 3 2  Cum Volume ( a c r e - f t )  
0 . 0 1  Cum SA ( a c r e s )  

W.S.  E l e v  ( f t )  
V e l  H e a d  l f t l  

C h a n n e l  
0 . 0 2 5  

R i g h t  08 
. . 

E . G .  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
TOP W i d t h  ( f t )  
vei T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( o f s )  
L e n g t h  Wtd.  (ft) 
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C ,& E L o s s  ( f t )  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S.  ( f t )  
E.G. Slope ( f t / f t )  
Q T o t a l  (cfs) 
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
C a n v .  T o t a l  (cfs) 
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

E l e m e n t  L e f t  OB 
Wt .  n - V a l .  
R e a c h  L e n .  ( f t )  8 4 0 . 0 0  
F ~ O W  A r e a  (sq f t )  
Area ( s q  f t )  
F l o w  ( c f s )  
T o p  W i d t h  ( f t )  
Avg. V e l .  ( f t / s )  
Hydr .  D e p t h  ( f t )  
Conv.  ( c f s )  
W e t t e d  P e r .  ( f t )  
s h e a r  (lb/sq f t )  
s t r e a m  Power  ( l b / f t  s) 
Cum Volume ( a c r e - f t )  0 . 3 4  
Cum SA (acres) 0 . 4 5  

C h a n n e l  
0 . 0 2 5  

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

2 1 4 . 9 3  
2 . 6 3  
8.31 

CROSS SECTION OUTPUT P r o f i l e  X E x i a t i n g  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. l f t l  

E l e m e n t  
Wt. n - V a l .  
R e a c h  L e n .  (ft) 
F l o w  Area (sq f t )  
Area ( s q  f t )  
F l o w  ( ~ f 8 )  
T o p  W i d t h  ( f t )  
Avg .  V e l .  ( f t / s )  
Hydr .  D e p t h  ( f t )  
c o n v .  l c f s )  
W e t t e d  P e r .  ( f t )  
s h e a r  l l b / s q  f t )  
s t r e a m  Power  ( l b / f t  s) 
Cum v o l u m e  (acre-f t) 
Cum SA ( a c r e s )  

L e f t  OB 
0 . 0 4 0  

8 4 0 . 0 0  

R i g h t  08 
0 . 0 4 0  

1 0 2 0 . 0 0  

E . G .  slope ( f t / f t )  
Q T o t a l  (cfs) 
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t /s)  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s )  
L e n g t h  Wtd .  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

CROSS SECTION RIVER: EMF 
REACH: R e a c h  5 RS: 1 8 . 7 8 2  

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num= 4 2  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
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Manning's n Values num= 3 
Sta n Val Sta n Val sta n val 

3375 .04 4882.98 ,025 5103.59 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4882.98 5103.59 1510 1300.18 1250 .1 .3 

Left Levee Station= 4882.98 Elevation= 1329.36 
Right Levee Station= 5103.59 Elevation= 1328.35 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1327.37 Element ~ - 

0.25 Wt. n-Val. 
1327.62 Reach Len. lft) 
1322.02 Flow k e a  (sq ft) 

0.000297 Area (sq ft) 
6500.00 Flow (ofs) 
210.24 Top Width (ft) 
3.98 Avg. Vel. Ift/s) 
9.32 Hydr. Depth (ft) 

377270.3 Canv. (cfs) 
1300.18 Wetted Per. (ft) 
1318.05 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.42 Cum Volume (acre-ftl 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Euture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
Frotn Lose (ft) , 

C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. . (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Wrdth (ft) 
Avg. Vel. (ft/s) 
Hy&. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft 
cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1331.02 
Vel Head (ft) 0.08 
E.G. Elev (ft) 1331.11 
Crit W.S. (ft) 1322.35 
E.G. Slope (it/ft) 0.000076 
Q Total (cfs) 7400.00 
Top Width (ft) 1570.22 
Vel Total lft/sl 1.52 
Max Chl ~ p t h  ( f t )  12.97 
Conv. Total (cfs) 849011.4 

EAST UARICOPA FLOODWAY 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 5 

Left OB Channel 
0.025 

1510.00 1300.18 
1632.24 

Left OB Channel 
0.025 

1510.00 1300.18 
1911.94 

Element Left OB Channel 
Wt. n-Val. 0.040 0.025 
Reach Len. (ft) 1510.00 1300.18 
Flow Area (sq ft) 2223.80 2429.65 
~ r e a  (sq ft) 2223.80 2429.65 
Flow (cfs) 1087.03 6174.35 
Top Width (ft) 1276.09 220.61 
Avg. Vel. (ft/s) 0.49 2.54 
Hydr. Depth (ft) 1.74 11.01 
Conv. (cfs) 124715.9 708390.5 
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Right OB 
0.040 

1250.00 
68.43 

Right OB 
0.040 

1250.00 
212.55 
212.55 
138.63 
73.52 
0.65 
2.89 

15905.0 

HNTB CORPORATION 
1-12-99 



Length Wtd. (it) 1346.51 Wetted Per. (ft) 1276.46 223.63 74.35 
Min Ch El (ft) 1318.05 Shear (Ib/sq ft) 0.01 0.05 0.01 
Alpha 2.35 Stream Power (lb/ft s) 0.00 0.13 0.01 
Frctn Loss (ft) 0.08 Cum Volume (acre-ft) 143.22 129.33 11.43 
C L E Loss (ft) 0.01 Cum SA (aorea) 59.78 11.67 4.90 

Warning - Divided flow computed for this crons-section. 
Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 18.535 

INPUT 
Description: 
Station Elevation Data num= 68 

sta Elev Sta Elev Sta Elev Sta  lev sta Elev 

ManningS8 n Values num- 3 
Sta n Val Sta n Val Sta n Val 

3243.29 .04 4894.05 ,025 5114.7 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4894.05 5114.7 620 1007.73 1080 .I .3 

Left Levee Station= 4894.05 Elevation- 1329.14 
Right Levee Station= 5114.7 Elevation- 1328.81 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cia) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Losa (ft) 
C L E Losa (ft) 

Profile #Design 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (ofs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/aq ft) 
Stream Power (Ib/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right 08 
0.025 

620.00 1007.73 1080.00 
1530.52 
1530.52 
6500.00 
206.05 
4.25 
7.43 

343734.8 
208.38 
0.16 
0.70 
36.27 
4.77 

CROSS SECTION OUTPUT Profile XNture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1328.54 Element Left OB Channel Right OB 
0.10 Wt. n-Val. 0.025 

1328.64 Reach Len. (ft) 620.00 1007.73 1080.00 
Crit W.S. (ft) 1321.27 Flow Area (sq ft) 
E.G. Slone Ift/ftl 0.000102 Area tsa ft) 
Q Total (cfs) 4690.00 Flow (cis) 4690.00 
Top Width (ft) 217.59 Top Width (ft) 217.59 
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vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

2.50 Avg. Vel. (ft/s) 
10.69 Hydr. Depth (ft) 

464731.5 Conv. (c fs )  
1007.07 Wetted -Per. (ft) 
1317.85 Shear (lb/sq ft) 

1.00 stream Power (lb/ft a) 
0.11 Cum Volume (acre-ft) 0.34 
0.00 Cum SA (acres) 0.45 

Profile #Existing 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
 low ( ~ £ 3 )  
Tap Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.040 
620.00 
4175.11 
4175.11 
2239.96 
1484.19 

0.54 
2.81 

309993.9 

Channel Right OB 
0.025 0.040 

1007.73 1080.00 

Warning - Divided flow computed for this cross-section. 
Warning - The cross-section end points had to be extended vertically for the computed water surface. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance). is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: EMF 
REACH: Reach 5 RS: 18.345 

INPUT 
Desoriptlon: Upstream End of Reach 4 
Downstream of Two Slde Inlets (62' & 20' 

W~del from - 

Left Overbank 
Q(D)=6,500 cfs, Q(F)=4,700 cfs 6 

Q(E)=7,840 cfs 
Loose Large Rock Riprap in the Channel (s0.04) 
Station Elevation Data num= 54 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n values num= 3 
Sta n Val Sta n Val Sta n Val 

3841.38 .04 4894.77 .03 5113.29 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4894.77 5113.29 0 0 0 .1 .3 

Left Levee Station= 4894.77 Elevation= 1328.3 
Right Levee Station= 5113.29 Elevation= 1328.5 

CROSS SECTION OUTPUT Profile #Design 
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W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E .G.  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Wid th  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  Dp th  (ft) 
Conv. T o t a l  ( c f a )  
L e n a t h  Wtd. ( f t )  
 in-~h E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  

, C 5 E L o s s  ( f t )  

1 3 2 6 . 5 3  E lemen t  
0 . 2 5  Wt. n-Val.  

1326 .78  Reach Len. ( f t )  
1321.24 Flow Area  ( s q  f t )  

0 .000441  A r e a  ( s q  f t )  
6500.00 Flow ( c i a )  

206.25 Top Width  ( f t )  
4 . 0 5  Avg. V e l .  ( f t / s )  
9 . 4 6  Hydr .  Depth  ( f t )  

309560.1  Conv. ( c f s )  
W e t t e d  P e r .  ( f t )  

1317.07 S h e a r  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  s) 

Cum Volume ( a c r e - C t )  
Cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  # F v t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
V e l  T o t a l  ( f t / a )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  (cfs) 
L e n g t h  Wtd. (ft) 
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C & E Loas  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Wid th  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  (ft) 
C & E L o s s  ( f t )  

1328 .44  E lemen t  
0 .08  W t .  n-Val.  

L e f t  00 Channe l  R i g h t  0 0  
0 .030  

L e f t  08 Channe l  R i g h t  OB 
0 .040  0 .030  

1328.52 Reach Len. ( f t )  
1320 .53  Flow Area  ( s q  ft) 4 7 . 9 3  2010.95 

0.000117 A r e a  ( s q  f t )  47.93 2010.95 
4700.00 Flow ( c f s )  1 6 . 0 1  4683.99 

281.36 Top Width  ( f t )  63.04 218.32 
2 .28  ~ v g .  vel. ( f t / s )  0 . 3 3  2 . 3 3  

11 .37  Hydr .  D e p t h  ( f t )  0 . 7 6  9 .21 
434925.2 Conv. ( o f a )  1481 .6  433443.6  

W e t t e d  P e r .  ( f t )  6 3 . 1 3  221.52 
1317.07 S h e a r  ( l b / s q  f t )  0 . 0 1  0.07 

1 . 0 4  S t r e a m  Power ( l b / f t  s) 0 . 0 0  0 . 1 5  
Cum Volume (acre-ft) 
Cum SA ( a c r e s )  

P r o f i l e  % E x i s t i n g  

1330.80 E lemen t  
0 . 1 3  W t .  n-Val.  

1330 .93  Reach Len. ( f t )  
1321 .75  Flow A r e a  ( s q  ft) 

0 .000139  Area  (sq f t )  
7840.00 Flow (cis) 

5 6 5 . 6 9  Top Width  ( f t )  
2 . 5 1  Avg. V e l .  ( f t / a )  

1 3 . 7 3  Hydr. Depth  ( f t )  
666096.1  Conv. ( c f s )  . 

W e t t e d  P e r .  ( i t )  
1 3 1 7 . 0 7  S h e a r  ( l b / s q  f t )  

1 . 3 2  S t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a o r e s )  

L e f t  08 
0 .040  

Channe l  
0 .030  

R i g h t  0 0  
0 .040  

SLMMARY OF MANNING'S N VALUES 

R i v e r  : EMF 

Reach R i v e r  S t a .  n l  n2 n 3  

Reach 5 24 .723  . 0 4  . 0 3  .04 
Reach 5 2 4 . 6 2 1  . 0 5  , 045  . 0 5  
Reach 5 24.535 . 0 5  , 045  . 0 5  
Reach 5 24 .454  . 0 5  , 045  . 0 5  
Reach 5 2 4 . 3 2  . 0 5  , 045  .05  
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R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a o h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 

.05 

.05 

.05 

.05 

.04 

.05 

.04 

.04 
B r i d g e  

.04 

.04 

.05 

.05 

.05 

.05 

.05 

.05 

.04 
B r i d g e  

,055 
B r i d g e  

,045 

R e a c h  5 22.436 .05 ,045 .05 
R e a c h  5 22.348 .05 ,045 .05 
R e a c h  5 22.263 .05 ,045 .05 
R e a c h  5 22.189 .05 ,045 .05 
R e a c h  5 22.107 .05 .045 .05 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a o h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 

.05 

.05 

.05 

.04 

.04 
B r i d g e  

. .04 
.04 
.04 

B r i d g e  
.04 
.04 

a R e a c h  5 20.353 .04 .025 .04 
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R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a o h  5 

B r i d g e  
.04 
.04 
.04 

S-Y O F  REACH LENGTHS 

R i v e r :  EMF 

R e a c h  R i v e r  S t a .  L e f  t C h a n n e l  R i g h t  

R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 

700 
345 
580 

95 
245 
515 
245 
510 

9 .08  
108.37 

B r i d g e  
8 . 4 1  

160 
190 
555 

R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a o h  5 
R e a c h  5 
R e a c h  5 
R e a o h  5 
R e a c h  5 
Reach 5 

B r i d g e  
70 

105 

370 
302.84 

280 
400 

85 .17  
B r i d g e  

190 
370 - 

R e a c h  5 22 .475  140 209.8 370 
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R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a o h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a o h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 

1 1 0  
42 

5 7 . 7 7  
B r i d g e  

4 0  
5 0  

1 5 0 . 6 6  
B r i d g e  

1 2 5  
5 0 0  
5 0 0  

4 9 0 . 1 9  

R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 

1 3 0  
3 2 . 1 3  
5 8 . 9 8  

B r i d g e  
5 5 . 6 6  

3 1 0 . 5 6  
1 0 0 0  

1 0 2 7 . 3 2  

Reach 5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a E h  5 
R e a c h  5 
R e a c h  5 
R e a c h  5 
R e a o h  5 
RBaCh 5 
RBaCh 5 
R e a c h  5 
R e a c h  5 
R e a c h  5 

SUMWLRY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  EMF 

R e a c h  R i v e r  E t a .  Contr. Expan. 

R e a c h  5 2 4 . 7 2 3  . I  . 3  
R e a c h  5 2 4 . 6 2 1  . I  .3 
R e a c h  5 2 4 . 5 3 5  1 .3 
R e a c h  5 2 4 . 4 5 4  1 . 3  
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Reach 5 24.32 .I .3 
Reach 5 24.247 .I .3 
Reach 5 24.13 .1 .3 
Reach 5 24.1 .I - .3 
Reach 5 24.06 .1 .3 
Reach 5 23.962 .1 .3 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reaoh 5 
Reach 5 
Reach 5 
Reach 5 
Reaoh 5 
Reach 5 
Reach 5 
Reaoh 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reaoh 5 
Reafh 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reaoh 5 
Reach 5 
Reach 5 
Reaoh 5 . 
Reach 5 
Reach 5 

.1 

.3 
Bridge 

.3 

Bridge 
.3 

Reach 5 22.189 .1 .3 
Reach 5 22.107 .1 .3 
Reach 5 22.022 .1 .3 
Reach 5 21.947 .I .3 
Reach 5 21.839 .I .3 
Reach 5 21.745 .I .3 
Reach 5 21.713 .1 .3 
Reach 5 21.656 .I .3 
Reach 5 21.633 .1 .3 
Reach S 21.591 .1 .3 
Reach 5 21.531 .1 .3 
Reach 5 21.485 .1 .3 
Reach 5 21.439 .1 .3 
Reach 5 21.418 .1 .3 
Reach 5 21.413 .3 .5 
Reach 5 21.407 Bridge 
Reach 5 21.402 .3 .5 
Reach 5 21.391 .3 .5 
Reach 5 21.355 .3 .5 
Reach 5 21.339 Brldge 
Reach 5 21.326 . 3  .5 
Reach 5 21.282 .I .3 
Reach 5 21.188 .1 .3 
Reach 5 21.093 .I .3 
Reach 5 21 .1 .3 
Reach 5 20.894 .1 .3 
Reach 5 20.799 .1 .3 
Reach 5 20.704 .1 .3 
Reach 5 20.61 .1 .3 
Reach 5 20.517 .1 . 3  
Reach 5 20.428 .1 .3 
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Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reaoh 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 
Reach 5 

20.353 .1 
20.334 .1 
20.328 .3 
20.323 Bridge 
20.316 .3 
20.306 .3 
20.247 .I 
20.058 .1 

P r o f i l s  output Table - Standard Table 1 

~ e n r n  RIVB~ 8 t a  Q ~ ~ t ~ l  MI" ch ~1 W . S .  zlev c n t  H.S.  E.C.  lev E.G. slops "el chnl plow lvea TOP width sroude # chi 
i c f s l  I E t l  ( f t l  I f t l  l f t l  l f t l f t l  ( f t l a l  l s q  f t l  l f t l  

EAST MARICOPA FLOODWAY PAC 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 

REACH 5 



Reach 5 23.801 3B00.00 
Ream 5 23.803 2440.00 
Reash 5 23.803 3260.00 

Reach 5 23.758 4800.00 
Reach 5 23.758 2140.00 
Reach 5 23.758 3260.00 

Reach 5 23.712 4800.00 
Reach 5 23.712 2440.00 
Reach 5 23.712 3260.00 

Reaoh 5 23.604 4800.00 
Reach 5 23.604 2d40.00 
Reach S 23.601 3260.00 

Reach 5 23.45 4BOD.00 
Reach 5 23 4 5  2440.00 
Resoh 5 23.45 3260.00 

Reach 5 23.315 d800.00 
Reach 5 23.315 2440.00 
Reaoh 5 23.315 3260.00 

Reach 5 23.274 4800.00 
Reach 5 23.274 2440.00 
Reach 5 23.274 3260.00 

Reach 5 23.219 4800.00 
Rsash 5 23.219 2740.00 
Reaoh 5 23.219 3530.00 

RsPCh 5 23.206 BIldgo 

Reaoh 5 23.193 1800.00 
RsPCh 5 23.193 2740.00 
Rmash 5 23.193 1530.00 

Railoh 5 21.166 4800.00 
Reach 5 23.165 2740.00 
Rsaah 5 23.166 3530.00 

Reach 5 23.135 d800.00 
Reach 5 23.135 2740.00 
Reach 5 23.135 3530.00 

Reach 5 23.087 4800.00 
Reach 5 23.087 27d0.00 
Reach 5 23.087 1530.00 

Reach 5 23.009 4800.00 
Rsaoh 5 23.009 2740.00 
Rsaoh 5 23.009 3530.00 

Reach 5 22 .944  4800.00 
Rsash 5 22.941 . 2740.00 
Reach 5 22.944 3530.00 

Reaoh 5 22.856 4800.00 
R-aoh 5 2 2 . 8 6 6  Z740.00 
Reach 5 22.866 3530.00 

Railah 5 22.797 4800.00 
Rsach 5 22 .791  2740 .00  
Reaoh 5 22.797 3530.00 

Reach 5 22.74 1800.00 
maoh 5 22.74 2140.00 
Reach 5 22.74 3530.00 

Reach 5 22.68 4800.00 
Reach 5 1 2 . 5 8  2740 .00  
Reach 5 22.68 3530.00 

Rsaoh 5 22.615 4900.00 
Reach 5 22.615 2740.00 
R.ach 3 22.615 3530.00 

Reach 5 22.608 Brldgs 

Rsach 6 22.599 49Q0.00 
Reach 5 22.599 2740.00 
Mach 5 22.199 1530.00 

Reach 5 22.857 4900.00 
Reaoh 5 2 2 . 5 5 1  2740.00 
Reaoh 5 22.557 3530.00 

haoh 5 22.475 4900.00 
hach 5 22.475 2740 .00  
R-Lch 5 22.475 1530.00 

Reach 5 22.436 4900.00 
Renoh 5 22.436 2740.00 

EAST ~ARICOPA n m n w  
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1507.66 185.57 0.20 
1137.14 177.24 0.17 
1337.01 182.02 0.17 

2891.65 548.49 0.10 
2281.96 486.10 0.08 
2611.37 515.22 0.08 

3791.75 578.11 0.03 
2771.08 440.62 0.07 
3271.45 455.67 0.07 

3708.28 458.27 
2814.35 421.74 

HNTB CORPOPATION 
1-12-99 



Reach 5 
Leach 5 
Reafh 5 

Reach 5 
Reash 5 
Reach 5 

Reash 5 
Reach 5 
Reach 5 

Reash 5 
Rearh 5 
Reash 5 

ReaEh 5 
Reach 5 
Reach 5 

Reach 5 
Reash 5 
Reash 5 

Reash 5 
Rsach 5 
Reach 5 

Reach 5 
Rsach 5 
Read, 5 

ReaEh 5 
Reach 5 
Reach 5 

Reach 5 
Rsarh 5 
Rel.2h 5 

Beach 5 
Reash 5 
Reach 5 

Re.Eh 5 
Reach 5 
Reach 5 

Reash 5 
Reach 5 
Reach 5 

Reaoh 5 21.339 Bridge 

4900.00 1322.60 1330.SS 1321.67 1331.57 0.001253 6.ZP 779.21 110.99 
0 . 4 2  

R e a ~ h  5 21.326 
27110.00 1322.60 1330.76 1325.98 1330.96 0.000425 

3.62 757.91 110.21 0 . 2 4  
Raoch 5 21,326 

9130.00 1322.60 1332.55 1326.56 1332 .16  0.000343 3.68 959.27 113.26 
0.22 

Reaah 5 21.326 

4900.00 1322.47 1330.98 1326.37 1331.25 0.000373 I 1181.55 169.58 
0 . 2 8  

Reash 5 21.282 
4180.00 1322.d7 1330 .61  1325.01 1330.88 0000311 

3 . 7 0  1128 .46  1.67.5'1 0.25 
Rsach 5 21 .282  

5 2 2 0 . 0 0  1322.47 1332.49 1326.52 1332.69 0.000234 3.6 l4rl4.88 179.49 
0 .22  

Reach 5 21.282 
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Profile Output Table - Standard Table 2 

r each ~ l v e r  sta E.C.  lev N . S .  &lev vex "sad ~ r r u l  ~ o s s  c i E ~ o s r  Q left Q channel Q u g h t  mp width 
l f t l  (It1 Iftl ( i t1  I f t )  ICES1 1cfs1 (cfe)  l f t l  

Reaoh 5 24 .723  3 . 7  1341.38 0.09 0.10 0.01 3100.00 

2a .723  1340.08 13a0.00 0 . 0 7  0.10 0.01 2 4 1 0 , O O  Reach 5 
Resoh 5 24 .723  1340.96 1340.86 0.10 0.12 0.01 3120.00 

2 4 . 6 2 1  1341.36 13a1.30 0 . 0 6  0 . 0 8  0.01 3100.00 Reach 5 
Reash 5 24.621 1939.97 1339.91 0 . 0 5  0 . 0 9  0.01 2 4 4 0 , O O  

24.621 1340.83 1340.76 0 . 0 7  0.10 0.01 31ZO.00 Rsach 5 

Reach 5 23.815 B r l d g e  

1340.13 1339.98 0 . 1 5  0 . 0 0  0 . 0 0  3500.00 
126.81 

Rearh 5 23 .804  
1331.65 1337.51 0.13 0 . 0 0  0.00 2440.00 113.69 

RsaCh 5 23.804 
1338.78 1338.60 0.lS (1.00 0.00 3 2 6 0 . 0 0  l l e . S l  

Roach 5 23.804 

1 3 d O . 1 2  1339.97 0.15 0.02 0 . 0 5  3500 .00  129 .12  
Reach 5 23.803 

1337 .54  1337 .50  0 . 1 4  0 . 0 2  0.06 2440.00 111.13 
Reach 5 23.803 

1338.77 1338.59 0.19 0 . 0 2  O O B  1250.00 117.30 
ReaEh 5 23.803 

EAST MARICOPA FLOODWAY PA1 
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Reach 5  23 .758  

Seaoh 5 23.112 
Reach 5 23.712 
R e a ~ h  5  23.712 

Reach 5  23.604 
Reach 5 23.604 
Reach 5 23.504 

Reosh 5 2 3 . 4 5  
Reaoh 5 23 .45  
Reach 5 23 .&5  

Rsaah 5  23.315 
Reach I 23.315 
Reaoh 5 23.315 

Reach 5 23.274 
m a s h  5 23.274 
Railoh 5 23 .274  

Reach 5  23 .219  
Reach 5 23.219 
Reach 5 23.21'1 

Reach 5 21.206 

Reach 5  23 .193  
Reach 5 23.193 
Rsaoh 5 23.193 

Rsash 5 23 .166  
Reaah 5 23 .166  
Rsash 5 23.166 

Reach 5 23.135 
RDlCh 5 23.135 
Rsash 5 23.135 

EAST MARICOPA FLWDWAY 
CAPACITY ASSESSMENT (FCD 91-06) 
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Reach 5 21 .947  1333.67 
Reach 5 21.947 1331.97 
Reach 5 21.947 1333.53 

Reach 5 21.633 
Reach 5 . 21.633 
Reach 5 21.633 

Reach 5 21.439 
Rsash 5 21.439 
Reach 5 21.439 

Reach 5 21.391 
Reach 5 21.391  
Reach 5 21.391 

Reash 5 21.355 
Reach 5 21.355 
Ressh 5 21.355 

Reach 5 21.339 

Reash 5 21.326 
Reach 5 21.326 
Reash 5 21.326 

R s a s h  5 21.282 
Reach 5 21.282 
Rpash 5 21.282 

Reach 5 21.093 1330.90 
Reach 5 21.093 1330.59 

EAST WARICOPA FLWDWAX 
CAPACITY ASSESSMENT (FCD 97-06] 
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h a a h  5 11.0'13 1312.48 

ReZIEh 5 21 1330.71 
Reach 5 2 1  1330.48 
Reach 5 2 1  1332 .40  

Reach 5 20 .894  1330 .62  
Reach 5 20.894 1130 .37  
Reach 5 20 .894  1332 .31  

Reach 5 20.799 1330.49 
maoh 5 20 .799  1330.26 
Rsaah 5 20 .799  1332.24 

Reach 5 20 .704  1330.35 
Rsaoh 5 20 .704  1330.17 
Reach 5 20 .704  1332 .16  

Reach 5 2 0 . 6 1  1330.23 
Reach 5 20 .61  1330.08 
Reach 5 20 .61  1132 .10  

Reaoh 5 20 .517  1310 .10  
Reach 5 20 .517  1 2 2 9 . 9 9  
Reash 5 20.517 1932.03 

R e a ~ h  5 20 .428  1329 .98  
Reach 5 20 .428  1 3 2 9 . 9 1  
Reaah 5 20 .428  1331.97 

Reach 5 20.353 1 3 2 9 . 8 8  
Rsaoh 5 20.353 1329.84 
Reash 5 2 0 , 3 5 3  1331 92 

RsaCh 5 20 .314  1329 .85  
Reash 5 2 0 . 3 3 4  1329.83 
Rsash 5 20.334 1331.P1 

Rsach 5 20 .328  1329.84 
Rsach 5 20.328 1329.81 

5 20.328 1331 .90  

Rsaoh 5 20 .323  Brrdgs 

Reaoh 5 20 .316  1329.77 
Reach 5 20.316 1329.78 
Rsaoh 5 20 .316  1331 .81  

Rsach 5 2 0 . 3 0 6  1329.75 
Reach 5 20.306 1329.16 
Reach 5 20 .306  1331.86 

Reach 5 20 .247  1329.67 
Reach 5 20 .247  1329.71 
Reach 5 20 .247  1331 .82  

Reach 5 20 .058  1329 .42  
Reach 5 2 0 . 0 5 8  1329.56 
Reach 5 20 .058  1331.11 

Reach 5 10.863 1329 .19  
Reach 5 19 .863  1329 .12  
Reach 5 19.863 1311 .61  

Reach 5 19 .745  1329 .05  
Reach 5 10.745 1929 .35  
Reach 5 19 .145  1331 .56  

Reaoh 5 19 .592  1328.87 
Reach 5 19.592 1329 .25  
Reach 5 19 .592  , 1431 .49  

Reash 5 1 9 . 5 4 1  1328.80 
Rpaoh 5 1 9 . 5 4 1  1329 .21  
aeaoh S 19 .541  1331.46 

Rsaoh 5 1 9 . 4 8 9  1328.73 
Rsnch 5 19 .489  1329.18 
Reach 5 1 9 . 4 8 9  1331.44 

Reach 5 19 .458  1328.69 
Reach 5 19 .458  1329.16 
Reach 5 1P.dSB 1431 .43  

Reach 5 19.408 1328.62 
wad 5 19.d08 132'1.13 
Reach 5 1 9 . 4 0 8  1331 .40  

Rsach 5 19.298 1328.47 
Re.Ch 5 10.29B 1329 .06  
Rsaoh 5 1 9 . 2 9 8  1331 .36  

Reash 5 19.109 1328.18 
Raach 5 1 9 . 1 0 9  1328.96 

EAST MARICOPA PLWDWAX 
CAPACITY ASSESSMENT IFCD 97-06) 
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200 .19  
0 . 0 6  213 .51  
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@FA"- m-."b= M U  "".*a 
Errors warning. and Notes for Plan : Reaoh 5 

EMF Reach: Reach 5 11s: 2 a . 7 2 3  Profile: Design 
w.minn - The c0nvevanos ratro lumatream ConvsVlnse divldsd by downskr* ~p ~~ - -~ ~ ~. . . ,am convsyancal Is Isas than 0.7 or greater than 1.4. 

This may indicate the nssd for additional oross sections. 
River: EMF Reach: R e a h  5 RS: 24 .723  Profile: Rlture 

~ ~ ~ ~ ~ n g  - me convsyan~e (upstream oonvsyance divided by domsrrsam conveyanos~ is leas than 0.7 or greats= than 1.4. 
T ~ C S  may xndzr~ts ths need for addrtionai oi-oss aecrrona. 

River: EMF Rsash: Reach 5 RS: 2 4 . 7 2 3  Profile: Exlntmg 
Warning - The Eonvsyanse ratio (upstream convsyancs divided by downatr.am oonveyan.s1 i r  less than 0 . 7  or greater than 1.4. 

Thi. may indisare the "sad for addieional orosa sestionli. 
RIVer:  EMF Roach: ReaEh 5 RS: 24.621 Profile: Design 

warn>ng - The Eonveyanse rarlo (upstrsam 0onusyanoe drvlded by dcmetr.am con"syan.s) is less than 0 . 7  or greater than 1 . 4 .  
Thla may indloate th. "ssd for additional cross sesrion8. 

River: EMF Reach: Reaoh 5 RS: 2 4 . 6 2 1  Profiis: Nkvre  
Warning - The oonveyanss ratre (upetrsam convsyanoe dividsd by domstrea. convsyanos) is lsee than 0.7 or  grsarsr than 1 . 4 .  

This may indlcste the nesd for addleional cross sections. 
River: EMF Reach: Reaoh 5 RS: 2 4 . 6 2 1  Profile: Exilting 

Warnrng - Ths conveyanoe ratlo (upstream comrsyance divided by downatream conveyance) rs less than 0.7 or grsater than 1.4. 
This may indloere ths need for additional orosa sections. 

River: EMF Reash: Eaaoh 5 RS: 24 .535  Profile: Design 
warnmg - Ths convsyancs ratlo (up.tream oonveyanss divided by downstroan conveyancel i. less than 0 .7  or greater than 1.4. 

T h i .  may in*r.ate the need for additional arose oeotrons. 
Rivsr: EMF Reaoh: Rsarh 5 RS: 24.535 Profile: Future 

warning - The conveyance rarro (upstream c.nvey.nse dlvlded by downseream Eonvsyanoel is leas than 0 .7  or greater than 1.4. 
ThlS may indicate the need for additlon.1 arose aectrons. 

River: EMF Reach: Roach 5 RS: 2 4 . 5 3 5  Profile: Existing 
Warning - Ths conveyanre rarro (upstream Conveyanoe divzdsd by downatisam conveyance1 is 1s.s than 0 . 7  or greater than 1 . 4 .  

Thre may indicate the need for additional cross oeot1ons. 
River: EMF Reach: Reash 5 R5: 2 4 . 4 1 4  Profile: Design 

Wnrnlng - Dlvided flow Eomputed for this cross-sestlon. 
Rivsr: EMT Reach: Reash 5 RS: 2 4 . 2 4 7  P r o t i l e :  Future 

warnmg - Eonveyance ratio conveyance divided by domatream convsyanoel IS less than 0.7  or  greater then 1 . 4 .  
This may indioats the need for additional cross Bsrtronlr. 

~iver: EMF ~sach:  each 5 RS: 24.13 profile: Dssign 
warning - The convey.n.s =atlo ("p.frOam EDDYeYanCB di"~dBd by dOW"St.BM1 con"sya"CB1 is is.. than 0 . 7  or groatar than , .a .  

Thr. may indrears the nesd for addition., crass sestion.. 
~ i ~ ~ ~ :  EMF neach:  each 5 RS: 24.13 ~ r o f u s :  Future 

warning - ~h~ convsynncs oonvsyanss divided by downstream conveyance) is lses than 0.7 or greater than 1 . 4 .  
ThtB may mdlsare ths need for addltionai cross section.. 

River: EMF Rsash: Reach 5 R5: 24.13 Profile: ExiEtlng 
warning - The convsyanse (upstream ~onvsyance dividsd by downstream sonvqansel is lesa than 0 .7  or greater than 1 . 4 .  

Tnia may ind,sare rhs need for addirronal cross esctions. 
Rivsr: IWF Reach: Reaoh 5 RS: 24.1 Profile: Design 

Y8rnrn.g - Divided flow compute* for thl. si08s-rsotron. 
~iver: EMF ~ e a c h :  ~ e a c h  5 RS: 2 4 . 1  ~rofile: Future 

Warning - DlV'd~d flow EOmPYrsd for thi. cross-sesnon. 
R>ver: E m  Reach: Reaoh 5 RS: 2 4 . 1  Proflls: E r m t i n g  

Yarning - Dxvidsd flow computed for this croas-section. 
Rlvsr: E W  Reach: Rsash 5 RS: 24.06 Profile: DesiQn 

nzrning - DAvided flow compute* for t h i s  CIolaraection. 
River: EMF Reach: R*.Eh 5 RS: 24 .0s  Profile: Rlrvre 

warning - DlYlded Plow computed for *hi. 0ro.s-section. 
R1v.r: EMF Reach: Reach 5 RS: 24.06 OrofAle: Exrsting 

Warning - Divided flow compvred for t h i s  oroes-Bestion. 
~i"~.: EMF ~ e a ~ h :  b each 5 RS: 21.962 ~rof~ls: Fururs 

warning - Divided flow computed for this croas-section. 
River: EMF Reach: Reach 5 RS: 23.911 Profile: DeSl9n 

waEnlng - The Eonveyancs =atlo (upstream conveyance dxvided by downatrsam Eonveyancsl 1s less than 0.7 or greater than 1.4. 
This may i n d l s a t e  the need for additional ETOSB BeCtXOns. 

River: EMF Reash: Reach 5 RS: 23.911 Profile: Puture 
Wacnlng - The conveyanse ratlo (upstream conveyance divided by downstroam oonusyanoel is lsaa than 0 .1  or greafsr then 1 . 4 .  

Thi. may indlsare ih. need €or additional oross esrtionn. 
Rivsr: EMF Reash: Roach 5 RS: 23.911 Profile: Existing 

wamlng - oividsd flow computed for ihi* orosr-section. 
Warnlng - Ths conveyance =.tio (upatrsam oonveyancB divided by domstream conveyance) rs less than 0 . 7  or grsatsr than 1.4. 

Th>. may indicate the nssd for additional "roe. .sotione. 
R~ver: EMF Reaoh: Reach 5 RS: 23.825 Profile: Dsslgn 

~ ~ r n l n g  - oonuoyance racla conveyanas divided by downstream oonvsyanse) i. lass than 0.7 or greater than 1 . 4 .  
This may i"di0.t~ the nssd for oddlrloml arose rsstlons. 

m Rlvsr: EMF Reach: Reash 5 R8: 23 .825  Profile: Future 
warning - Ths oonveyanos ratlo (upatream conveyance divxded by dounafrsam convsyancsl is lsae than 0 . 7  or  Oream= than 1 . 4 .  - 
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Thi. m y  iinislte the ".ad tor additional cross saction.. 
River: EW Rsach: Reash 5 RS: 23.825 Profile: Pxlstinq 

warning - me conveyanas n t t o  (upatrem sonueyans~ divided by domatrsun conveyancs) in I... than 0 . 7  or graarer than  1 . 4 .  
Thl. m y  indicate the "sad for additional ozo.. .action.. 

Rlvsr: PHF Reach: Raaoh 5 RS: 23.815 Profils: Dslign 
Note - Momentum answer ia not valid if ths n t a r  surtacs in &M tha lor chord or if thare is weir flow. ms lnasntum 

an.rsr ha. bas" di.r.gar.,s*. 
Rival: E W  Rsnoh: Rerch 5 RS: 23.815 Profile: Design Oomstrsam 

warning -  he oonu.yimcs rario (upatream convsyano. dlvided by d o m m t r s m  conveyance) is 1.a. than 0.7 or qrsat-r than 1.4. 
This MY indicate the nssd for additional crosa .actions. 

River: EW Rsaoh: Rsaoh 5 RS: 23.758 Profile: Daaiqn 
warning - ~ h s  conveyance ratio Iupatrsun conveyanse divided by dommtraam conveyance1 in 1e.a than 0.7 or qreatsr than 1.4. 

Thi. M Y  x"diC.ts the need for additional cr... .action.. 
Rlvar: E W  Reach: Rsaoh 5 RS: 23.758 Profil.: Nture 

waminq - Tha convsyancs ratio lupstrem conveymos divided by dommtream conveyencel is 1e.m than 0.7 or greate. than 1.4. 
Thls m y  indimate the nsed for additional CEO#. nsctions. 

Rivet: P W  Reach: Rsach 5 RS: 23.758 Prorile: Existmq 
Warning - The conveyanos ratio IYPStrem ~onvmyanss divided by dounstrsm Eonvayanpel Is leas than 0.7 or greater than 1 . 6 .  

Thi* m y  indicate th. need for additional cro.. section.. 
Rlvec: E W  Roaoh: Rmrch 5 RS: 23.601 Profile: Desisn 

Wamlng - Tho conveyanoe ratio lupstrem sonveyanse dividad by d o m s t r e m  convaysncal i n  1s.. than 0.7 or greater than 1.4. 
 his MY indicate fha nead for adaitional c r o ~  ssstion~. 

Rivsr: EHF Reooh: Reach 5 RS: 23.604 Profile: Ntura 
warning - ~ h s  ~onvsyance ratio lupatream oonvsyanse dividad by domztrsam oonvsy.nos1 is leas than 0.7 or greater than 1.4. 

Thl* m y  indioate ths n.sd for additional oro.. ..oti.n.. 
River: EHF Reach: Reach 5 RS: 23.604 Profile: Oxiakinq 

warning - ~ h s  ~onveyance rario lupstrsun oonueyanse dividsd by domatream conveyance) im 1s.. than 0.7 or greater than 1.4. 
Thla m y  indrsate the nssd for additional orola sections. 

RIYBT: EMF Ronsh: Rsaoh 5 RS: 23.45 Proflle: Dssiqn . Warning - Ths convoy.ncs ratio lUP.t.llM CO"Veya"SP divided by dom.t.eam EO""BY."EBI is 18.. than 0.7 or qrsarer than 1.4. 
This may indicate the nesd for additional cro.. .ect1on.. 

River: EMF Reach: Reach 5 RS: 23.45 Profile; Nture  
warning -  he convsyance ratro lupsrrsam conveyanas divided by domstreun oonvsyanc.1 is less than 0.7 or qrsatsr than 1.4. 

This may indlcatp the need lor additional cross sections. 
~xvsr: Enr ~each:  each 5 RS; 23.45 ~ r o ~ i l e :  ~ ~ i ~ t i n q  

Warning - The conveyanca rat io  (upstream conveyance dlvidsd by domstraam convaymcsl is lsa. than 0.7 or greater than 1.4. 
ThrB m y  indicate tha need for additional oms. s.ctions. 

RIYer: EMF Reach: Reach 5 RS: 23.315 Profile: Nture 
Warning - Ths ~onueyanse ratio lup~treun conueyanoa dxvtdmd by dommtream conv.yanc.1 is 1s.. than 0.7 or qrsatsr than 1.4. 

This m y  indicate the nand for additional cross ssctiona. 
River: EMF R~aah: R P ~ E ~  5 RS: 23.315 PToZlls: Existing 

warnmg - ~ h s  convsyence ratio lupstr-m ~onvsyanca dxvided by domstream convsyanos~ in less than 0.7 or qxaatar than 1.4. 
Th*. may indl"ate the nss* for .ddit>.,".l croa. .e.ti.n.. 

River: E W  Reaoh: Reaoh 5 RS: 23.274 Profils: Dsaign 
warning - m e  conveyancs ratio (upstrsam sonvsymcs divided by domatreun oonveyanom~ is ~s.s than 0 . 7  or greatpr than 1.1. 

This m y  indicate the n-ed for additional cromm sectionm. 
Rlver: EMF Reach: Reach 6 RS: 23.274 Profil.: Nture 

Warning - The conveyilncs ratis lupstrem conveyance divided by domstreun conveyanc~l ia less than 0.7 or qrentsr than 1.4. 
This m y  indicate ths need for additional cross eection~. 

River: EMF Relish: Reash 5 RS: 23.274 Profile: Exinring 
Wsrnlng - T ~ P  oonveyanse r a t l o  lupmtrem conveyanse dividmd by domstzeam conveyanas1 is 1s.. than 0.7 or qrsatsr than 1.4. 

This m y  mdicare th. "..d for additional sro.. .sctr.n.. 
RIVer :  EMF Rsaoh: Reaoh 5 RS: 23.193 Profile: Desrgn 

warnmg -   ha convsyancs ratio lupatrsam conveyance dividsd by downatrsm conveyance) is lam. than 0.7 or qxsatmr than 1 . 4 .  
This m y  lndrsate th. ".ad for .dd*tlon.l cross . sct ion. .  

R1VBr: EMF Reach: Roach 5 RS: 23.198 Profile: Ntvre ' 

Warning - Tho conveyance ratio (upatream ronv~yance divided by domstrsam sonveyanoel is Isas than 0.7 or grsaksr than 1 . 4 .  
This m y  indlcate the n e d  for additional cr0.m #sctionm. 

Rivsr: EMF Reach: Reach 5 RS: 23.193 P=ofile: Existing 
warning - =he conveyance r a n 0  (upstream sonvsyancs divided by domstream conveyanom1 ia lass than 0.7 or qrsatsr than 1.4. 

Phla m y  lndlcata the need for additional cr0.m aectionm. 
River: EMF Reach: Reach 5 RS: 23.135 Profile: Deeign 

Warninq - The oonveyanae ratlo lupstrem convsyancs divided by downstreun conveyancsl in 1s.. than 0.7 or greater than 1.4. 
Thi. m y  indicacs Lh. "sad for additional cr... .actions. 

~ivsr: PW  paa ah: R P ~ E ~  5 RS: 23.135 erofile: ~ l t v r s  
Warning - Tha conveyance raelo lup~trsam oonuayanse divided by doxnstrsm convsyancel is 1e.e than 0.7 or greater than 1.4. 

Thls m y  mdicats the nssd for addltlon.1 cross sections. 
River: EMF Reach: Raaah 5 RS: 23.135 Profile: Pxlstmq 

Hrrrnlng - Ths oonvsyanse ratio IupaLrsam oonveyancs dxvidad by dounatrsam conveyandel Is lean than 0.7 or qrsatsr than 1.4. 
Thls m y  xndlsate the need for additional oroas ssotions. 

River: P W  Reach: Reach 5 RS: 23.087 Profxle: Dealgn 
warnmg - ~ividsd flow coapursd tor this cross-sscrion. 
Warnlnq - The convsyanoe rnrio lupatrsun aonveyancp divided by downerrem conveyanc.1 is 1s.. than 0 .1  or .re-ter than 1.4. 

This m y  indlcsre the nsed for addinonsl croaa ascciona. 
River: EMF Rsarh: Reach 5 RS: 23.087 Profile: Ntvre 

Warning - Dlvidsd flow oomputed for this cross-aecrion. 
Warning - The convsyancs ran. lupatrsm oonvsyanca divided by downatream conve~ancsl is less than 0.7 or greater than 1.4. 

This m y  indisate the need for additional oron. .actions. 
River: EMF Reach: Reach 5 RS: 23.087 Profils: Existing 

wamxnq - ~ivided f l o w  oomputed for this crosa-ssstion. 
warning - =he conveyanom ratio I Y P S ~ L ~ M  cenvsyancs divided by bornatream conveyans~l is 1s.. than 0.7 or qraatsr than 1.4. 

Thrl m y  indicate the need tor additional cross aactions. 
River: EMF Reach: Resoh 5 RS: 23.009 Profils: Dsnlgn 

Warning - The conveyance r a b o  lup.trem con"-yanca divided by dounmtream sonv.yanc.1 is 1.a. than 0.7 or greater than 1.4. 
Thi. m y  1"dlC.t. ths  need tor additional cro.. ..ction.. 

River: E W  Wrah: Reach 5 RS: 23.009 Profils: Ntvre 
Wamlnq - Th. conveyanos rario lupstrsrun conveymcs divided by domatrsam conveyance1 is leas than 0.7 or qraatsr than 1.4. 

Thls m y  indioate tha nead for additional orom. .eotlons. 
River: EMF Reach: Reach 6 RS: 23.009 Profile: Existing 

Warning - Ths conveyanre rarxo lupstream conveyance divided by d o m m t r s m  aonveyansel is leas than 0.7 or greater than 1.4. 
This m y  indicnie ths nesd for rdditlonnl crosm sections. 

River: EMF Rsach; Rsaoh 5 RS: 22.866 Profils: Deaiqn 
w3rning - Dividsd flow compute., tor thl. cro..-section. 

River: EMF Reach: Reach 5 RS: 22 .866  Profile: Eximting 
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warning - ~1v1d.d flow computed ear this cross-section. 
R i v e r :  E W  R e a ~ h :  Rsach 5 K: 2 2 . 7 4  Profile: N k Y r s  

warnin. - Divrded €10" computed for this cross-eection. 
River: E W  Reach: Reach 5 RS: 22 .14  Proflie: Exisnng 

Wornlng - Di"Zd.d flow fomputed for rhls croas-ssstion. 
River: EMF Reach: Reach 5 RS: 22.68 PmfiJe: Ntvre  

Warning - The sonveyanss n t r o  lupstream aonvsyancs drvidad by downstream conveyance) 
mrs may indlsnte the need for a d d l t ~ o m l  cross s e a t l m s .  

Rive.: EMF R e a ~ h :  Reach 5 RS: 22.615 Profile: Design 
Warn~ng - The conveyanos ratio (upstream conveyance divrded by domstream eonveyancel 

Thi. may xn*,.ars ths need for addlt1.n.i sroa* reations. 
River: EMF Reach: Reach 5 RS: 22.599 Profile: Design 

Warning - The oonveyanre ratio lupstrsam conveyance divided by domstroam conveyanoel 
mre m y  indioats the need for ldditlonai cross sections. 

Rluer: EMF Reach: Reach 5 RS: 22.599 Profile: Future 
warning - The c0nvey.n.o ratla lvparrsam Eonvsyanrs divided by daunstraam conveyanEs1 

T h i a  m y  indisate the need for additional =roes aest1ona. 
Rivsr: EMF Reach: Reach 5 RS: 2 2 . 5 9 9  Proflie: Exlstlng 

warning - T h e  oonvsyanse ratio tupstrsvn comreyancs divided by domatream ocnveyancsl 
Thi. m y  in*r..te the need for addltronai sroa. sestiana. 

River: EMF Raach: Reash 5 RS: 22.435 Profile: Oesign 
warning -  he conueyanea r a t ~ o  lupatrsam conveyance d~vlded by domatream conveyanssl 

This may indicate the need for addition., cross eections, 
RlVer: EMF Reach: Reach 5 RS: 22 .436  Profile; Nture  

Warnlng - The conveyancs n t r o  lupatrevn oonvsyanss divlded by domstream oonveyancel 
Thl. may in'lisate the nee* for cross sestiona. 

Rivsr: EMF Reach: Reach 5 RS: 22.436 Profils: Existing 
Rarnina - Ths convsyanss ratlo (upstream sonvsyanse divided by domarream sonvsyancel 

This m y  indlcars the nesd for additional cross seotions. 
Rivsr: EMF Reach: Reach 5 R6: 22.348 Profile: Deolgn 

Warning - Ths conveyance ratio lupatrsan conveyanas divldsd by domstream conveyanoei 
*hlr -v indicate the need for additional gross ssctiona. - ~ 

EMF ~ ~ ~ ~ h :  mnch 5 RS: 22.348 ~rofile: Future 
warning - me conveyanas ratlo (upstream conveyance dlvrded by domatream conveyance) 

vhca ths need for additionai cross sesti~ms. 
~ -. - ~~ 

River: EMF Reach: Rsarh B RS: 22.348 Profile: Existing 
warning - e he sonveyanoe ratlo lupseream convsyanse divided by dometream oonveyancel 

=his m y  indicate ths nsed for dditianai oross ssctions. 
RIYer: EMF Reach: Reach 5 RS: 22 .263  Profiis: Dsllrgn 

warning - Divided flow computed for t h i s  srose-seaLlon. 
River: EMF Rsssh: Reash 5 RS: 22.263 Profile: Future 

warning - Divided flow computed for this ~r~a.-.esriOn. 
River: EMF Rsaoh: Reaoh 5 RS: 22.263 Profile: Existing 

warning - Divided f l o w  Eompured for rhrs sroas-ssotlon. 
Rivsr: EMF Reash: Reach 5 RS: Z Z . 1 B O  Profile: Design 

warnmg -   he conveysnss ratlo (upstream oonvsyancs divided by domseream oonvs~ancal 
=hia mav indicate the need for additional cross eeatrons. ~ -~ 

River: EMF Reach: Reach 5 RS: 22.189 Profile: Exlstlng 
warnlnV -  he rarro (upstrevn oonvsyanse divided by dovnasrsam oonveyencsl 

Thls may IndLcate the need for additlonai OroSS SectLsnS. 

River: EMF Reach: Re.& 5 RS: 2 2 . 1 0 7  Profile: Dsslgn 
warning -  he sonveyanoe rat io  (upntrsvn convsyanse d~vrded by domsrream oonvsyancsl 

This ma" i"d,E.tB the "sad cor additional orore asctiona. ~ ~ - -  

Rluer: EMF Reash: Reash 5 RS: 22.107 Profile: FutUrs 
warnin. - ~ h s  conveyanoe ratlo lupatrevn ~ o n v e y a n c ~  divided by domarrear aonveyance) 

Thi. may indisare the need for additional cross section.. 
Rivsl: EMF Ileaoh: Rsach 5 RS: 22 .101  Profile: ExiStln9 

warnlna - me ratro (upatream convsyance divided by domatream sonveyancsl 
:or nddrrlonai cross aesti~ne. m i s  indisare the need 1 

River: .W Reach: Roach 5 RS: 22.022 Profile: Oeriljn 
warnrnrl -   he conveyance r a r l o  ~ u p s t ~ ~ a m  conueynnss dxvrdod by dawnstroam conveyance) 

Thie M y  indicate the need for additional oroaii ssction.. 
warning - T ~ S  loaa was grsatsr than 1.0 ft 10.3 ml, between the current and pr 

the need for addrtronnl cross oartlons. 
River: EMF Reach: R e ~ c h  5 s: 22.022 Profile: F u t u r e  

warning - Divided flow compute* for this oro.3-aeotion. 
River: EMF Reach: Reash 5 RS: 21.941 Profile: Dsaign 

warning - mvided f l o w  computed cot this oross-section. 
Warninr - The conveyance ratla (upstream ronvsyancs divided by dovnetrsam conveyancsl 

This may indAo.te Lh* nsed for additional sror* s~stion.. 
River: PElF Reach: RsaCh 5 RS: 2 1 . 9 4 1  p r o f i l e :  Future 

naming - me ratio lupsrrsvn convsysnoe divided by dDmsrream oonveyancel 
This m y  indiaate the need for addirlonal cross seotlons. 

River: EMF Reash: Reach 5 RS: 21.9111 Drofiis: Existing 
warning - ~ivided rlox computed for this rraes-ssstion. 
warning - ?he convsyanse ratro lupatrevn conveyanss dividsd by domarream sonvsyanse) 

TMS may indloare ths nsed for cross sections. 
~iver: EMF ~ e a ~ h :  R B ~ C ~  5 RS: 21.745 ~rofile: Design -  he Eonveyanca ratio ~ u p ~ r ~ ~ a m  oonvsyance divided by downstream oonvsyanoel 

Thi. M Y  '"dicare the need for additional cr... .ecCionn. 

WVBI: EMF ~ e a ~ h :   each 5 RS: 21.745 ~rofile: Future 
warn in^ - w he convoyanos rnrm (upstream conveyance dividsd by dounstraam conveyance) 

Thra may indicate the  nsed for addirional ~ r o r r  sections. 
mver: EMF ~ ~ ~ ~ h ;  5 RS: ~ 1 . 7 4 ~  P ~ O ~ L I ~ :  Exiarlng 

Warning - The conveyance ratio Iupetrem sonveyanss divided by downstream 0onveYanCsl 
This may in*is.rs the nesd for additional cross aesriona. 

Rivsr :  EMF Reach: Raaoh 5 R8: 21.113 Profile: Deargn 
Warnlng - The sonveyan~s r a t l o  lupstisvn ~onvsyanre drvided by downstream conveY=nE8l 

T h i s  m y  lndicare the nee* for a d d ~ t L o n a i  cross sssflons. 
Rlver: EMF Reach: Reach 5 RS: 21 .713  Proflle: Future 

warning - conveyance ratro lupaersm .onvsyanse divrded by downstream conveynnse) 
Thr. may lndlcare the "sad for addlrionnl cross sesrxana. 

Elver: EMF Reash: Reach 5 R S :  21.713 Profile: Exrlltlng 

less than 0 . 7  or greater than 1.4. 

less than 0 . 7  or greater rhan 1.4. 

leas than 0.1 or greater than 1.4. 

la.. than 0 . 7  or greater than 1 4 

lass than 0 . 7  or greater than 1 . 4 .  

leas than 0 .7  or greater fh." 1.4. 

lea, than 0 .7  or greater than 1.4. 

1.3.. than 0 . 7  or grsatsr than 1.4 

lass than 0 .7  or greater than 1 . 4 .  

less than 0 . 7  or greator than 1.4 

lee. than 0.7 or greater than 1.4. 

lea. than 0 . 7  or greatsr than 1.4. 

les* than 0 . 7  or greater than 1.4. 

leas than 0.7 or g-rsater than 1 . 4  

less than 0 . 7  or greater than 1.4. 

less than 0 . 7  or greater than 1.4. 

isas than 0.7 OF greater than 1.6 .  

ous croea section. ~ h u  may indicate 

lese than 0 . 1  or greater than 1.4. 

Issa than (1.7 or greater rhan 1 . 4 .  

lsoa than 0 . 7  or greater than 1 . 4 .  

less than 0 .7  or .rearm than 1 . 4 .  

leaa than 0.7 or greater than 1.4. 

Isas than 0 . 7  or greater than 1.4. 

Issa khan 0 .7  o r  greatsr than 1 . 4 .  

Is.# than 0 . 7  or greater than 1 . 4 .  

w a r n i ~ q  -   he sonvsyanae =aria lupstrevn oonveyanrs dxvided by downatrsam ~ ~ ~ ~ ~ y a n c s l  is lase than 0 7 or vrsacer than 1 . 4  
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Thl. m y  indicat. ths n..d <or .ddltionrl or... .e.ri.n.. 
River: E W  Reach: Reach 5 RS: 21.591 Prollle: Design 

Yammg - The aonvsyanse ratio (upstream conveyanca d i v i d d  by domstr.am cOnVeYanca1 I. Less than 0 . 7  or pxaat.r than 
This m y  indlcats the need for additional cross sectlona. 

River: E W  Reach: Reach 5 RS: 21.591 Profile: N t u F s  
Warning - The oonvayancs ratio 1upstr.m cenvsyanoe dividd by domstreun conV.y.nse1 is I... than 0.7 or greater than 

Thi. m y  indicate the n..d for iddi*.rnl cr... ..crron.. 
River: ZMF Reach: Reach 5 RS: 21.591 Profils: Exisnng 

warning - ~ h m  oonvsyance ratio lupstream conveyance dividd by downatream oonvmymo~l is la.. than 0.7 or greater than 
This m y  indisate the need for additional cross asrelona. 

River: EMF Reach: Reach 5 RS: 21.531 Profila: Desrgn 
warning - Ths conveymcs ratio (upstream ~onvsyanss d1vid.d by downstrsam conveyanosl is lens than 0.7 or greater than 

This m y  indiaats the nead Cor additional oxoss eactions. 
River: E M F  Reach: Rsach 5 RS: 21.531 Pzofils: Future 

warning - =ha conueyancs rarxo lupstrsam ~onveyanom divided by downstream conveylnosl is Isss than 0.7 or greater than 
This may lndisata the nsad for additional oromm meotions. 

Rivsr: E W  Raach: Raaoh 5 R8: 21.531 Profiln: existing 
warning - ~ h s  conveyance rario lupstrsam sonvsy=nca divided by downstream convsymcal is 1.s. than 0.1 or greater than 

This m y  indicats the need for additional cromm section.. 
River: E M  Reach: Reach 5 RS: 21.439 Profile: Daalgn 

Warning - Ths vslaciry head has ohangad by mre than 0.5 It 10.15 .I. Ihia m y  Indicata the n s d  for additional cross 
--m,%e"" . . . . . . . . . . 

warning - ~ h s  oonvsyanss ratio (upstream sonvoynnce dividd by downatram oonveyanse~ 
This m y  ind>..te the need for additional ore.. ..cri.n.. 

Rlvsr: EMF Reach: Reach 5 RS: 21.439 Profile: Nrurs 
Warning - Tha cemrsyanrs r a t l o  ,upstream convayance dlvidsd by downstream convayancsl 

= h i =  -y indrcate the nsad for additional oross .srtlona. 
Rivsr: EMF RaaCh: Rsach 5 RS: 21.439 ProfLle: Existing 

warning - ?ha convsyancs r a t l o  lupsrrsm ~onveyanse dividsd by dovnstraam convsymcs) 
~ h i r  m y  indlsars the nand for additional .roe. ssctions. 

Rlver: EMF Reach: Rsarh 5 RS: 21 .418  Profila: Design 
warning -  he conveyrnse rario ~up.rrsam conveyance divided by downstream conveyanse~ 

Thl. "my indlsate the nee* for .dditi.rnl cross .e.ti.n.. 
?aver: EMF Reaoh: Reach 5 RS: 21.418 Profile: Nture 

warning - ~ h s  crmvsyanos ratio (upatream crmveyance dividd by downstrsam convayance~ 
Thi. m y  indioate the "*ad for .ddition.l cro.. .sotion.. 

River: EMF Rsaah: m a o h  5 RS: 21.355 Profile: Denlgn 
Warning - The cross-section end points had to be sxtendd vsrtiuily for the c w u t e d  
Warninq - The sonueyancs ratio lupsrream oonvevanse dividmd bv downstream oonvevansel 

Thia m y  indicate ths nasd for rddit;onal sro~s ssmkions. 
RIYor: EMF Reaoh: Reaoh 5 R8:  21.311 Profilm: N t u r a  

warning - ~ h s  arose-seotlon and w i n t s  had to bs exeandd varricauv for ths a-utd 
warning - conveyance ratio (;psrrsm oonvsyanos divided by downbcrsam convey;lncs) 

~ h i a  m y  lndxsnte the need for additional oroms mectxona. 
RlVBZi E M F  Reach: Reach 5 RS: 21.355 Profile: Existine 

Warning - The cross-sootion end points had to be extendsd vextiully for the c w u t e d  
Warning - Tha convsymcs ratlo (upatream oonvayana. dividd by domatream convayancel 

T h l ~  m y  indioats the ".ad for additional cro.. ..ctions. 
Rivsr: I W  ~bach: Rsach 5 RS; 21.339 Profila: Dsaign Downmtream 

warning - conveyance ratio tuparraam convsyrnss divided by dom~trsam ~ o n v a y m c s ~  
This may indlcat. fh* "sad For additional cr... .esrion.. 

Rlver: EMF Reach: Rsrah 5 RS: 21.139 Profile: Nture Downstream 
~ a r n l n g  - ~ h s  convayanca rario lupsrrs~l conveyance dividsd by domatream conveyanse~ 

 his m y  indlsate ths need for additloml cross .actions. 
Rive.: E W  Reach: Reach 5 R8:  21.339 Profils: Pxianng D o m s t r e m  

Warnlns - The oonveyanos r a t l o  lupstraam aonveyanse dividad by downstream aonu0yan0ml 
Thi. m y  indicate th. ".ad ror addltlon.1 cro.. ssction.. 

RiVsZ: EMF Rsaoh: Reach 5 RS: 21.326 Profila: Oe.1.n 
~~ ~-~ ~--. ~ 

~ a r n m g  -  he oonueyanse ratlo luprirrsam =onvsyanom dividsd by domarrem .onuayanEsl 
This m y  indlsats the nsed for additxonal cross #.ctlons. 

River: EMF Reach: Rsanh 5 RS: 21.326 Ploflls: N t u r e  
warning -   he convsyance rario ~upatrsm conveyanas divided by domntream ~onueyance~ 

This m y  indisats ths need for addinonal oross eection.. 
River: EMF Reaoh: Reach 5 RS: 21.326 Profile: Pxlattna 

warning - ms =rose-ssctlon end points had to be extended vertically for 
Warnins - Ths oonveyancs ratro lupstream conveyance diuidd by downstream 

This m y  indlcats the need for additional cross sscLions. 
Rivsr: EMF ReaEh: Rmash 5 RS: 20.328 Profile: Design 

~5rning - ~ h s  oonveyance rarxo ~ u p s ~ r e u n  sonveyanse divrded by downatream 
This m y  indicats the "@ad Ior additional crass saotiona. 

River: EM Reach: Reach 5 R8: 20.328 Profila: Future 
Warning - *he conveyance ratio lupst=~am oonve~ancs divided by downmrrsam 

Thia m y  lndisats ths nsed for addinonal oras. 8actiona. 
Rival :  Z M  Reach: Roach 5 Re: 20.328 Profile: Existing 

Warning - ?he convayanse ratio I U P S ~ ~ S M  aonva~anca divided by downatream 
Thrs m y  indisats the "sad for addition.1 or... .ecti.n.. 

Rivsr: EMF Rp3.h: Reach 5 R8:  20.323 Prdils: Existing Oounmtream 
Warning - The conveyance rat lo  lupatrsun oonvsyanoe divided. by downatream 

This m y  indrcats tha n ~ s d  for addinonal orosa rrecrions. 
River: EMF Reach: Reroh 5 PS: 20.247 Prorile: Eristmg 

Warn>na - Dlvrded flow o m p u t d  for this crnas-nsotion. 
Rivsr: EMF ~each: math 5 RS: 20.05~ ~roclls: ~ a s r ~ n  

warnin,, - D1Vrd.d flow rm.uted. for this 0ro.s-..cn.n. ~~ ~~~~ 

River: EMF Gash: Reach 5 &: 20.058 PzoIIIa: Nfura 
Warnlnv - Divrded <low cmputsd lor this mrosa-saction. 

II1ver: E M F  haah: Reach 5 Re: 20.058 Prorils: Existing 
warning - ~ivlded <low oonputed for thts croaa-sese~on. 

River: E W  Reach: Reach 5 RS: 19.863 Protila: oasign 
Warnins - ~ivided f l w  com~utsd tor this cross-saction. 

Rive*: EMF Reach: Reach 5 &: 19.863 Profila: Nture 
warning - Oivlded flow computed for thi. oraaa-.scti.n. 

Rivar: I W  Reach: Rssoh 5 RS: 19.863 Profils: Existing 
warning - Oi"2de.d flow " ~ r " ~ " t S d  €0. this crO..-.eDti.n. 

Rlvsr: E W  Reach: Reaah 5 RS: 19 .745  Procile: Oeelgn 

is I... than 0 . 7  or graafsr than 1.1. 

is less than 0 . 7  or qraator than 1.4. 

is leas than 0.7 or greater than 1.4. 

is Is.* than 0.7 or gre.r.r than 1.4. 

i l l  1.8s than 0.7 or grsatsr than 1.4. 

water surface. 
is 1sa. than 0.7 o r  greater than 1.4. 

water .urt.os. 
I. 1e.s th=n 0.7 or greater than 1.4. 

water .urr.ss. 
ia leas than 0.7 or graatsr than 1.4. 

i. I..il than 0.7 or greater than l.d. 

I. 1s.. than 0 . 7  or greatsr than 1.4. 

18 lass than 0.7 or great.= than 1.1. 

I. 1s.. than 0 . 7  or greeter than 1.4. 

Is 1s.. than 0.7 or greater than 1.4. 

water surface. 
is 1s.. than 0.7 ox gremtsr than 1.1. 

i. I... than 0 . 7  .r grsatsr than 1 . 4 .  

is 1s.. than 0.7 or gresrsr than 1.4. 

1. I... than 0.7 or gr..t.r than 1 . 4 .  

is 1s.m than 0.7 or greater than 1.4. 
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warning - ~ividsd flov computed for t h i a  oross-section. 
w".L: EMF LFRBaOh: Reach 5 RS: 1 9 . 7 4 5  Prorile: mrvre 

Wamxng - Divided flow compute* for t h i a  croaa-section. 
River: EMF Reach: Reach 5 R8: 19.745 Prof i le :  Existing 

w.mmg - Divided flow sonpvre* for Ul lS  E.D..-.OEtl.". 
River: E W  Reach: Rsosh 5 RS: 1'9.592 ProPile: Nture  

Warntng - DIvidsd flow computed for thrs 0ro.a-Ssstlon. 
RIVP~: EMF maoh: ~ ~ a c h  5 RS: 19.541 profile: N t v r e  

isarnlno - mvided i ~ o v  for this rioss-rertxon. -- - 
aver :  EMF maoh: Reach 5 

Warn,". - Dl"ld*d flow 

warning - ~ivlded flow 
"Ms =->"h. Reach 5 

~ m p Y t B d  fox 
RS: 19 .408  

computed for 
RS: 18 .782  

this OloBS-BBEnon. 
profile: Design 

this oross-section. 
Profile: mrure 

t h i s  cross-aeotlon. 
Prorlle: Ellsting ~. ~ 

"arnln. - Divided flow computed for t h i s  cross-aectmn. 
-  he crosa-secr~on and points had to be extended vertically for the r w t e d  water surfare. 

Rlver: EMF ReaEh: Reach 5 RS: 18.531 Profile: Existing 
warning - nlvlded slow omputsd for t h i e  crosa-sestron. 
warning - me sroae-eectron end pamts had to be extendad ~~rricaily for the computed water rurfacs. 
warnlnD - me conveyPnEe oonvsy.nce divldsd by domstrem oonvsyancs~ in lees then 0.7 or greater than 1 . 4 .  

This may indxcars the need for addit1on.l cross sections. 

- 
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HEC-RAS pi%: REACH 4 River: EMF Reach: Reach 4 









HEC-RAS plan: REACH 4 River: EMF Reach: Reach 4 (Continued) 

1314.33 1309.3 

.... ~ . .... 

- . -. - 

.. 



HECRAS Plan: REACH 4 River: EMF Reach: Reach 4 (Continued) 



0 CROSS SECTION OUTPUT 
- 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t l  
C r i t  W.S. ( f t l  
E.G. S l o p e  ( f t / f t l  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s l  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha  
F r c t n  L o s s  ( f t )  
C & E Loss  ( f t )  

P r o f ~ l e  #Design 

1310 .18  E lemen t  L e f t  08 Channe l  R i g h t  OB 
0 .35  W t .  n-Val.  0 .025  

1310 .53  Reach Len.  ( f t )  840.00 5 7 1 . 4 1  525 .00  
1305.72 Flow A r e a  ( s q  f t )  1456 .46  

0 .000459  Area  ( s q  f t )  1456.46 
6900.00 Flow ( c f s )  6900.00 

200.67 Top Width ( f t )  200.67 
4.74 Avg. V e l .  ( f t / s )  4 .74  
8 .64 Hydr. Dep th  ( f t )  7 . 2 6  

321968.7 Conv. ( o f s )  321968.7  
5 7 1 . 4 1  W e t t e d  P e r .  ( f t )  203 .05  

1301 .54  S h e a r  ( l b / s q  f t )  0 . 2 1  
1 . 0 0  S t r e a m  Power ( l b / f t  81 0 . 9 7  
0 . 2 5  Cum Volume ( a c r e - f t )  141 .88  
0 .00  Cum SA ( a c r e s )  20 .19 

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t l  
E.G. S l o p e  ( f t / f t l  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
vel T o t a l  ( f t / s l  
Max C h l  Dp th  ( f t l  
Conv. T o t a l  ( c f s )  

F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t l  

CROSS SECTION OUTPUT 

W.S. E l e v  (ft) 
V e l  Head ( f t )  
E.G. E l e v  ( f t l  
C r i t  W.S. ( i t )  
E.G. S l o p e  ( f t / f t l  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dpth  ( f t )  
Conv. T o t a l  ( c f s l  
Leng th  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  Loss  ( f t )  
C & E Loss  ( f t )  

1311 .50  E lemen t  L e f t  OB 
0 . 4 1  W t .  n-Val.  

1311.92 Reach Len.  ( f t )  8 4 0 . 0 0  
1306 .43  Flow Azea ( s q  f t )  

0 .000459  Area  (sq f t )  
8890 .00  Flow ( o f s )  

209 .82  Top Width  ( f t )  
5 . 1 5  Avg. V e l .  ( f t l s l  
9 .96  Hydr. Depth  ( f t )  

415166.7  Conv. ( c f s )  
571.42 W e t t e d  P e r .  ( f t )  

1301.54 S h e a r  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 . 2 5  Cum Volume (acre-ft) 0 . 0 5  
0 . 0 0  Cum SA (acres) 0 . 3 0  

P r o f i l e  # E x i s t i n g  

1313.54 E lemen t  
0 .50  W t .  n-Val.  

1314 .04  Reach Len.  ( f t )  
1 3 0 7 . 6 8  Flow A r e a  (sq ft) 

0.000437 Area  ( s q  f t )  
12830 .00  Flow ( c f s )  

882 .95  Top Width  ( f t )  
4 . 7 1  Avg. V e l .  ( f t / s )  

12 .00  Hydr.  Dep th  ( f t )  
613645.4 Conv. (cfs) 

5 7 8 . 8 1  W e t t e d  P e r .  ( f t )  
1301 .54  S h e a r  ( l b / s q  f t )  

1 . 4 4  S t r e a m  Power ( l b / f t  s) 
0 . 2 5  cum volume ( a c r e - f t )  
0 . 0 1  Cum SA ( a c r e s )  

L e f t  OB 
0 .040  

840.00 
4 7 6 . 4 3  
4 7 6 . 4 3  
310.24 
620.44 

0 .65  
0 .77 

14838 .3  
620 .60  

Channe l  R i g h t  OB 
0 .025  

5 7 1 . 4 1  525 .00  
1727 .85  
1727 .85  
8890.00 

209.82 
5 . 1 5  
8 .24  

415166.7  
212.58 

Channe l  R i g h t  OB 
0 .025  0 . 0 4 0  

5 7 1 . 4 1  525 .00  
2162.58 82 .22  
2162.58 82 .22  

12428 .72  91.04 
214.49 4 8 . 0 2  

5 . 7 5  1.11 
10 .08  1 . 7 1  

594452.8  4354 .3  
217.44 48.30 

CROSS SECTION RIVER: EMF 
REACH: Reach 4 RS: 1 4 . 1 9 1  

INPUT 
D e s c e i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num= 5 9  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  

4479.87 1313 .7  4487 .26  1314 .2  4495 .81  1 3 1 5  4518.12 1314 .9  4526 .13  1311 .99  
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Manning's n Values num- 3 
sta n Val sta n Val Sta n Val 

3430.03 ,134 4890.8 ,025 5103.47 .04 

~ a n k  sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4890.8 5103.47 1011.04 1011.04 1011.04 .I .3 

Ineffective Flow num- 1 
Sta L Sta R Elev 

3430.03 4518.72 1316 
Left Levee Station- 4832.6 Elevation- 1312.62 
~ i g h t  Levee Station= 5103.47 Elevation- 1312.2 
Blocked Obstcuctions num- 1 

Sta L Sta R Elev 
4367.36 4495 1314.67 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. slope (ft/ft) 
Q Total (cis) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1309.94 Element 
0.34 Wt. n-Val. 

1310.27 Reach Len. (ft) 
1305.38 Flow Area (eq ft) 
0.000433 Area laq ft) 
6900.00 Flow (cfs) 
200.21 Top Width (ft) 
4.66 Avg. Vel. (ft/s) 
8.74 Hy&. Depth (ft) 

331666.4 Conv. (cfs) 
1011.04 Wetted Per. (ft) 
1301.20 Shear (lb/sq ft) 

1.00 Stream Power (-/it a) 
0.46 Cum Volume (acre-ftl 
0 .OO Cum SA (acres) 

CROSS SECTION OUTPUT Profile fhlture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loes (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq it) 
Area (sq ft) 
Flow (cfe) 
Top Width (ft) 
Avg. Vel. (ft/s) 
my&. Depth (ft) 
Conv. (ofs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (Ib/ft 8) 

Cum volume (acre-ft) 
Cum SA (acres) 

Left OB C h m e l  Right OB 
0.025 

1011.04 1011.04 1011.04 

Left OB 
0.040 

1011.04 
2.03 
2.03 
0.59 
8.88 
0.29 
0.23 
28.1 
8.93 
0.01 
0.00 
0.03 
0.21 

Channel Right 08 
0.025 

1011.04 1011.04 
1751.73 
1751.73 
8889.41 
208.02 
5.07 
8.42 

426826.3 

Warning - Divided flow computed for this crosa-section. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1313.31 Element Left OB Channel Right OB 
Vel Head (ft) 0.48 Wt. n-Val. 0.040 0.025 0.040 
E.G. Elev (ft) 1313.78 Reach Len. (ft) 1011.04 1011.04 1011.04 
Crit W.S. (ft) 1307.31 Flow Area (sq ft) 476.34 2186.04 74.09 
E.G. Slope (ft/ft) 0.000411 Area (aq it) 476.34 2186.04 74.09 
Q Total (of=) 12830.00 Flow (cfs) 425.79 12328.41 75.80 
Top Width (ft) 627.27 Top Width (ft) 368.03 212.67 46.57 
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vel Total (ft/s) 4.69 Avg. Vel. (ft/s) 0.89 5.64 1.02 
 ax Chl Dpth (ft) 12.11 Hy&. Depth (ft) 1.29 10.28 1.59 
Conv. Total (Cfs) 632726.1 Conv. (cfs) 20998.1 607989.6 3738.3 
Length ~ t d .  (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E Loss (ft) 

1011.04 Wetted Per. (ft) 368.49 215.97 46.80 
1301.20 Shear (lb/sq it) 0.03 0.26 0.04 

1.39 Stream Power (lb/ft s) 0.03 1.47 0.04 
0 44 Cum volume (acre-ft) 12.75 184.29 6.09 
0.01 Cum SA (acres) 16.94 19.13 4.10 

CROSS SECTION RIVER: EMF 
REACH: Reach 4 RS: 14 

INPUT 
Description: Ineffeotive Flow Area Upstream of Higley Road Bridge 
Station Elevation Data n u =  38 

Sta Elev Sta Elev Sta Elev Sta Elsv Sta Elev 
4030.6 1314.7 4039.42 1313.45 4103.08 1312.8 4117.51 1312.8 4237.57 1312.63 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4030.6 .04 4889.58 ,025 5103.68 .04 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4889.58 5103.68 390 204.54 80 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

0 4030.6 4520 1316 
Left Levee Station= 4850.16 Elevation= 1312.4 
n ~ g h t  Levee Statl~n= 5103.68 Elevation= 1311.78 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. El-v (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) . . 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 390.00 
Flow Area (sq ft) 
Area lsq ft) 
Flow (cf41 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Canv. (cfs) 
Wetted Per. (ft) 
Shear flb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acrea) 

CROSS SECTION OUTPUT Profile #Future 

W. s. Elev (ft) 1310.77 Element Left OB 
Val Bead (ft) 0.42 Wt. n-Val. 0.040 
E.G. Elev (ft) 1311.19 Reach Len. (ft) 390.00 
Crit W.S. (ft) 1305.90 Flow Area (sq ft) 0.50 
E.G. Slope (ft/ft) 0.000480 Area (sq ft) 0.50 
Q Total (cfs) 8890.00 Flow (cfs) 0.07 
Pap Width (ft) 215.65 Top Width (ft) 6.64 
vel Total (ft/s) 5.22 Avg. vel. (ft/s) 0.15 
Max Chl Dpth (ft) 9.87 Hy&. Depth (ft) 0.08 
Conv. Total (cfs) 405945.9 Conv. (ofs) 3.3 
Length Wtd. (ft) 204.54 Wetted Per. (ft) 6.65 
Min Ch El (ft) 1300.90 Shear (lb/sq ft) 0.00 
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Channel Right OB 
0.025 

204.54 80.00 
1430.14 
1430.74 
6900.00 
200.68 
4.82 
7.13 

312494.8 

Channel Right OB 
0.025 

204.54 80.00 

8.14 
405942.6 
211.85 
0.24 

HNTB CORPORATION 
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Alpha 
Frctn Loes (ft) 
C 6 E LOSS (it) 

1.00 Stream Power (lb/ft s) 0.00 1.26 
0.13 Cum Volume (acre-ft) 0.00 106.14 0.00 
0.01 Cum SA (acres) 0.03 13.74 0.05 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E Lose (it) 

Element 
wt, n-Val. 
Reach Len. (ft) 
Flow Reea (sq ft) 
Reea (sq ft) 
Flow (Efs) 
Top Width (ft) 
AVg. V d .  (ft/8) 
Hydr. Depth (ft) 
Conv. Icfs) 
Wetted Per. (ft) 
Shear llb/eq ft) 
Stream Power (lb/ft 8 )  

cum volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.040 

390.00 
324.19 
449.08 
237.60 
787.67 
0.73 
0.88 

11030.0 
369.86 
0.03 
0.02 
2.01 
3.53 

Channel Right OB 
0.025 0.040 

204.54 80.00 
2137.17 38.23 
2137.17 38.23 

12564.89 27.51 
214.10 44.41 
5.88 0.72 
9.98 0.86 

583298.1 1277.0 
217.19 44.84 
0.29 0.02 
1.68 0.02 

134.12 4.78 
14.17 3.04 

CROSS SECTION RIVER: EMF 
REACH: Reach 4 RS: 13.961 

INPUT 
Desoription: Higley Road Bridge (Upstream Face) 
6 Span Bridge with Riprap 

Protection 
Manning n Value of ,030 used far Channel 
Use Field 

Survey Data for This Cross Section 
Skew Angle 41.63 Degreea. 

Cross Section Data Adiusted 
Stat~on Elevatron Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4807.89 1315.4 4840.55 1315.3 4854.42 1315.26 4855.03 1310.81 4867.07 1309.82 
4898.11 1309.82 4901.46 1307.16 4917.23 1302.4 4948.05 1301.34 4994.94 1301.38 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4807.89 .04 4854.42 .03 5135.84 ,011 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4854.42 5135.84 79.19 79.19 79.19 . 3  .5 

Left Levee Station- 4854.42 Elevation- 1315.26 
Right Levee Station= 5135.84 Elevation- 1315.12 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1309.31 Element Left OB Channel Right 08 
Val Head (ft) 0.37 Wt. n-Val. 0.030 
E.G. Elev (ft) 1309.68 Reach Len. (ft) 0.00 0.00 0.00 
Crit w.s. (ft) 1305.20 Flow Area (aq ft) 1420.54 
E.G. Slope (ft/ft) 0.000755 Area (sq ft) 1420.54 
Q Total (cfa) 6900.00 Flow (cfs) 6900.00 
Top Width (ft) 208.08 Top Width (ft) 208.08 
Vel Total (ft/s) 4.86 Avg. Vel. (ftla) 4.86 
Max Chl Dpth (ft) 9.76 Hydr. Depth (ft) 6.83 
Conv. Total (cfs) 251147.0 Con". (cfa) 251147 .O 
Length Wtd. (ft) 0.00 Wetted Per. (ft) 210.65 
Min Ch El (ft) 1299.55 Shear (lb/aq ft) 0.32 
Alpha 1.00 Stream Power (lb/ft s) 1.54 
Frctn Lose (ft) Cum Volume (aore-ft) 82.12 
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1 CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ftl 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q rota1 (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c L E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl m t h  (ft) 
conv. Toial (cfs) 
Length Wtd. (Et) 
Min Ch El (ft) * Alpha 
~rc tn  Loss (ft) 
C L E LO89 (ft) 

Cum SA (acres) 

Profile #Future 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 0.00 
Flow Area (sq ft) 
k e a  (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Val. (ft/sl 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-£ t) 
Cum SA (acres) 

Profile #Existing 

1312.72 Element 
0.47 Wt. n-Val. 

1313.19 Reach Len. (ft) 
1307.11 Flow Area (so ftl . - 

0.000758 Area (sq ft) 
12830.00 Flow (efsl 
279.42 Top Width (ft) 
5.53 Avg. Vel. (ft/s) 
13.17 ~ ~ d r .  Depth (ft) 

465881.2 Conv. (cfsl 
0.00 Wetted Per. (ft) 

1299.55 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 

Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.030 

Left OB Channel Right 08 
0.030 

0.00 0.00 0.00 
2320.69 
2320.69 

12830.00 
279.42 

5.53 
8.31 

465881.2 

Warning - The conveyance ratio (upstream conveyanoe divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate M e  need for additional cross sections. 

BRIDGE RIVER: EMF 
m C H :  Reaoh 4 RS: 13.954 

INPUT 
Description: Higley Road 6-Span Bridge 
Use Field Survey Data for this Cross 

Section 
Elongated Piers With Semi-Circular Ends 
Distance from Upstream XS = 0 
Deck/Roadway Width = 79.19 
Weir Coefficient - - 2.6 
Bridge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

num- 1B 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4807.89 1315.5 1315 4855.03 1315.83 1310.81 4855.77 1315.83 1312.47 
4861.52 1315.87 1312.47 4899.6 1316.03 1312.68 4901.04 1316.01 1312.69 
4936.41 1316.25 1312.77 4948.05 1316.28 1312.8 4974.83 1316.34 1312.85 
4995.15 1316.31 1312.8 5012.49 1316.3 1312.79 5042.39 1316.25 1312.47 
5050.76 1316.23 1312.49 5088.54 1316.08 1312.53 5088.74 1316.08 1312.53 
5127.12 1315.84 1312.33 5135.84 1315.75 1312.5 5165.36 1315.41 1314 

Upstream Bridge Cross Section Data 
Station Elevat~on Data num= 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4807.89 1315.4 4840.55 1315.3 4854.42 1315.26 4855.03 1310.81 4867.07 1309.82 



5012.22 1300.27 5024.43 1299.55 5030.47 1299.8 5042.29 1301.53 5071.67 1302.24 
5089.7 1306.45 5097.72 1309.05 5123.85 1309.81 5130.25 1311.27 5133.9 1312.29 
5135.84 1315.12 5165.08 1314.96 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4807.89 .04 4854.42 .03 5135.84 .04 

Bank Sta: Left Right Coeff Contr. Expan. 
4854.42 5135.84 .3 .5 

Lsf t Levee Station= 4854.42 Elevation- 1315.26 
Right Levee Station= 5135.84 Elevation= 1315.12 

Downstream Deck/Roadway Coordinates 
n u =  19 
Sta Hi Cord Lo Cord sta Hi Cord LO Cord Sta Hi Cord LO Cord 

4814.7 1315.53 1314 4861.52 1315.87 1312 4864.8 1315.88 1312.47 
4899.6 1316.03 1312.43 4903.76 1316.05 1312.42 4936.41 1316.25 1312.54 
4950.55 1316.29 1312.62 4974.83 1316.34 1312.71 4997.42 1316.31 1312.8 
5012.49 1316.3 1312.75 5044.21 1316.24 1312.67 5050.76 1316.23 1312.66 
5088.74 1316.08 1312.61 5090.93 1316.06 1312.6 5127.12 1315.84 1312.63 
5135.98 1315.75 1312.64 5136.06 1315.75 1311.47 5165.36 1315.41 1313 
5171.86 1315.3 1315 

Downstream Bridge Cross Section Data 
Station Elevation Data num= 21 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4814.7 1314.96 4855.13 1314.99 4857.13 1314.97 4870.98 1310.24 4892.66 1308.86 
4901.97 1306.86 4920.34 1301.82 4948.7 1301.05 4995.86 1301.72 5004.41 1300.58 
5016.54 1299.65 5027.69 1300.4 5043.04 1301.59 5068.4 1301.22 5089.23 1307.04 

5098 1309.37 5126.96 1310.58 5131.94 1311.68 5136.06 1311.47 5136.2 1315.18 
5171.86 1315.16 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4814.7 ,041 4857.13 .03 5136.2 .04 

Bank Sta: Left Right Coeff Contr. Expan. 
4857.13 5136.2 .3 .5 

e 
Left Levee Station= 4857.13 Elevation= 1314.97 
Right Levee Station= 5136.2 Elevation= 1315.18 

Upstream Embankrent side elope - - 0 horiz. to 1.0 vertioal 
Downstream Embankment side slope - 0 horir. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 
Energy head used in spillway design - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Piers s 5 

Pier Data 
Pier Station Upatream- 4901.04 Downstream- 4903.76 
Upstream n u =  2 

Width Elev Width Elev 
1.49 1306.16 1.49 1313 

Downstream n u =  2 
Width Elev Width Elev 
1.49 1306.04 1.49 1313 

Pier Data 
Pier Station Upstream= 4948.05 Downsteeam= 4950.55 
Upstream nu- 2 

Width Elev Width Elev 
1.49 1300.34 1.49 1313 

Downstream n m =  2 
Width Elev Width Elev 
1.49 1300.59 1.49 1313 

Pier Data 
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p i e r  S t a t i o n  Upstream= 4995.15 Downstream= 4997.42 
u p s t r e a m  num= 2 

W i d t h  E l e v  Width  E l e v  
1 . 4 9  1300 .38  1 . 4 9  1313  

Downstream num= 2 
Wid th  E l e v  Width E l e v  
1 . 4 9  1300 .72  1 . 4 9  1313 

P i e r  D a t a  
p i e r  S t a t i o n  Upstream= 5042.39 Downstream= 5044 .21  
u p s t r e a m  num= 2 

Width  E l e v  Width  E l e v  
1 . 4 9  1 3 0 0 . 5 3  1 . 4 9  1313 

Downstream num= 2 
Width  E l e v  Width E l e v  
1 . 4 9  1 3 0 0 . 0 5  1 . 4 9  1313  

P i e r  D a t a  
P i e r  S t a t i o n  Upstream= 5088.54 Downstream= 5090.93 
u p s t r e a m  num= 2 

Width  E l e v  Width E l e v  
1 . 4 9  1 3 0 5 . 4 5  1 . 4 9  1313 

Downstream num= 2 
Width  E l e v  Width E l e v  
1 . 4 9  1305 .86  1 . 4 9  1 3 1 3  

Number of B r i d g e  C o e f f i c i e n t  S e t s  = I 

Low Flow Methods  a n d  D a t a  
E n e r g y  
Momentum Cd = 1 . 3 3  
Y a r n e l l  KVal = . 9  

S e l e c t e d  Low Flow Methods = Highest E n e r W  Answer 

I a High Flow Method 
E n e r g y  On ly  

I A d d i t i o n a l  B r i d g e  P a r a m e t e r s  
Add F r i c t i o n  component t o  Momentum 
DO n o t  a d d  Weioht  c o w o n e n t  t o  Momentum 

BRIDGE OUTPUT P r o f i l e  #Des ign  
Opening : B r i d g e  X 1  

I P W e i r  f c f s )  Mar C h l  Dpth  ( f t l  
W e i r  S t a  L f t  l f t )  vel T o t a l  ( f t l s l  5 . 0 4  5 . 1 0  

Min ~l P r s  l f t )  1 3 1 2 . 8 5  W.P. T o t a l  ( f t l  
D e l t a  EG f f t )  0 . 1 6  Conv. T o t a l  ( c f s l  

1 B r  S e l  Mthd Momentum Power T o t a l  ( l b / f t  s l  1 . 8 7  1 . 9 5  

E.G. US. ( f t )  1 3 1 1 . 0 5  E lemen t  I n s i d e  BR US I n s i d e  BR DS 

I W.S. US. ( f t l  1310 .65  E.G. E l e v  ( i t 1  1311.04 1310 .88  
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Q Total (cfs) 
Q Bridge (cfs) 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR open Area (sq ft) 
BR open Vel (ft/s) 
Coef of Q 
Br Sel Mthd 

8890.00 W.S. Elev (ft) 1310.61 
8890.00 CritW.S. (ft) 1305.97 

Max Chl Dpth (ft) 11.06 
Vel Total (ft/s) 5.28 
Flow Area (aq ft) 1685.01 
Froude I Chl 0.37 
Specif Force (cu ft) 8741.14 

1315.41 Hydr Depth (ft) 6.42 
1312.85 W.P. Total (ft) 335.05 

0.17 Conv. Total (cfs) 244986.4 
0.19 Top Width (ft) 262.39 

2206.18 Frctn Lose (ft) 
5.41 C 6 E Loas (ft) 

shear Total (Ih/sq ft) 0.41 
Momentum Power Total (Ih/ft s) 2.18 

BRIDGE OUTPUT Profile XExiating 
Opening : Bridge U1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfa) 
Q Bridge (cfs) 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS lft) 
BR Open Area (eq ft) 
BR open Vel (ft/s) 
Coef of Q 
Br Sel Mthd Momentum 

Element 
E.G. Elev (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
Max Chl Dpth lft) 
Vel Total (ft/e) 
Flow Area (sq ft) 
Froude I Chl 
Specif Force (cu ft) 
Hydr Depth (ft) 
W.P. Total (ft) 
Conv. Total (cfa) 
Top Width (ft) 
Frctn Loss (ft) 
C & E Loss (ft) 
shear Total (lb/sq ft) 
Power Total (lb/ft s) 

Inside BR DS 
1313 .O1 
1312.46 
1307.12 

CROSS SECTION RIVER: EMF 
REACH: Reach 4 RS: 13.946 

INPUT 
Desoription: Higley Road Bridge (Downstream Face) 
6 Span Bridge with Riprap 

Protection 
Manning n Value of ,030 used for Channel 
Use Field 

SU-ey Data for This Cross Section 
Skew Angle 41.71 Degrees, 

Croes Section Data Adjusted 
Station Elevatxon Data num- 21 

Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 
4814.7 1314.96 4855.13 1314.99 4857.13 1314.97 4870.98 1310.24 4892.66 1308.86 
4901.97 1306.86 4920.34 1301.82 4948.7 1301.05 4995.86 1301.72 5004.41 1300.58 
5016.54 1299.65 5027.69 1300.4 5043.04 1301.59 5068.4 1301.22 5089.23 1307.04 

5098 1309.37 5126.96 1310.58 5131.94 1311.68 5136.06 1311.47 5136.2 1315.18 
5171.86 1315.16 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4814.7 .04 4857.13 .03 5136.2 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4857.13 5136.2 35 184.27 320 .3 . 5  - -  - ... .- .- 

Left Levee Stations 4857.13 Elevations 1314.97 
Right Levee Station= 5136.2 Elevation- 1315.18 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1309.15 Element Left 08 Channel ~ i g h t  08 
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Ve1 Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c s E LOPS (ft) 

0.38 Wt. n-Val. 
1309.53 Reach Len. (ft) 
1305.09 Flow Area (aq ft) 

0.000795 Area (eq ft) 
6900.00 Flow (cfs) 
209.04 Top Width (ft) 
4.93 Avg. Vel. (ft/s) 
9.50 Hydr. Depth (ft) 

244689.5 Conv. (cfs) 
184.27 Wetted Per. (ft) 
1299.65 Shear (lb/sq ft) 

1.00 Stream Power Ilb/ft e) 
0.12 Cum Volume (acre-ft) 
0.00 Cum S?+ (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elav (ft) 
Vel Head Ift) 
E.G. Elev Ift) 

~ . . 
Crit W.S. (ft) 
E.G. slope (ftlft) 
Q Total (cfs) 
TOP Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loas (ft) 
C 6 E Loss (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.030 
Reach Len. (ft) 35.00 184.27 320.00 
Flow Area (sq ft) 1702.12 
Azea (sq ft) 1702.12 
Flow (cfs) 8890.00 
Top Width (ft) 253.71 
Avg. Vel. (ft/s) 5.22 
Hydr. Depth (ft) 6.71 
conv. (cfs) 298099.4 
Wetted Per. (ft) 256.00 
shear (lb/sq ft) 0.37 
stream Power (lb/ft s) 1.93 
Cum Volume (acre-ft) 95.01 0.00 
Cum SA (acres) 12.15 0.05 

0 CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (f t) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c s E Loss (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.030 
Reach Len. (ft) 35.00 184.27 320.00 
 low Area (sq ft) 2242.88 
Area isq ft) 2242.88 
Flow (cfs) 12830 .OO 
Top Width (ft) 271.74 
Avg. Vel. (ft/s) 5.72 
Hydr. Depth (ft) 8.25 
Conv. (cfs) 449578.2 
Wetted Per. (ft) 275.50 
shear (lb/sq ft) 0.41 
stream Power (Lb/ft 8) 2.37 
Cum Volume (acre-ft) 119.68 4.75 
Cum SA (acres) 12.70 3.00 

CROSS SECTION RIVER: EMF 
REACH: Reach 4 Rs: 13.911 

INPUT 
Description: 
Station Elevation Data num= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4841.43 1315.1 4853.38 1314.38 4870.61 1315.06 4880.66 1314.55 4906.08 1306.5 
4920.61 1301.6 4938.27 1301.19 5001.12 1300.88 5069.78 1301.55 5074.56 1301.58 
5104.87 1311.2 5116.39 1311.13 5120.37 1310.01 5142.7 1310.27 5166.32 1314.44 
5181.39 1314.8 

Mannino's n values num= 3 - - 
Sta n Val Sta n Val Sta n Val 1) 4841.43 .04 1870.61 ,025 5104.87 .04 - 

Bank Sta: Left Right Lengths: Left Chamel Right Coeff Contr. Expan 



4870.61 5104.87 275 368.56 380 
L e f t  Levee S t a t i o n =  4870.61 Eleva t ion-  1315.06 
R i g h t  Levee S t a t i o n =  5104.87 Eleva t ion-  1311.2 

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  (ft) 
C r i t  W.S. (ft) 
E.G. S lope  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
Ve l  T o t a l  ( f t / s )  
Max Chl Dpth (ft) 
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C & E LO89 ( f t )  

1309.01 Element L e f t  08 Channel R i g h t  OB 
0.39 W t .  n-Val.  0 . 0 2 5  

1309.40 Reach Len. ( f t )  275.00 368.56 380.00 
1305.06 Flow Area (sq f t )  1375.56 

0.000552 Area ( s q  f t )  1375.56 
6900.00 Flow ( o f s )  6900.00 

199.82 Top Width ( I t )  199.82 
5.02 Avg. Vel .  ( f t /s)  5.02 
8 . 1 3  Hydr. Depth ( f t )  6.88 

293569.5 Conv. ( c f e )  293569.5 
368.56 Wetted P e r .  ( i t )  202.17 

1300.88 Shear  ( l b / s q  f t )  0 .23  
1 . 0 0  s t r e a m  Power ( l b / f t  s) 1 .18  
0 .22  Cum Volume ( a a r e - f t )  73.77 
0 . O l  Cum SA (acres) 10.72 

CROSS SECTION OUTPUT P r o f i l e  #Future  

W.S. E l e v  ( f t )  
Vel  Head (ft) 
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
Ve l  T o t a l  ( f t l s )  
Max Chl Dpth (ft) 
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  ~ o s s  ( f t l  
C 6 E Loss ( f t )  

Element 
W t .  n-Val. 
 each Len. ( f t )  
Flow Area ( s q  f t )  
Area (aq  f t )  
Flow ( c f s )  
Top Width ( f t )  
Avg. Vel .  ( f t /s)  
~ y d r .  Depth ( f t )  
conv. ( c f s )  
Wetted P e r .  ( f t )  
s h e a r  ( l b / e q  f t )  
s t r e a m  Power ( lb/ft  a)  
Cum Volvme ( a o r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
Ve l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  (Cfs)  
Top Width ( f t )  
Vel  T o t a l  ( f t / s )  
Max Chl  Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length W t d .  ( f t )  
Min Ch E l  ( f t )  
Alpha 
Grotn Loss ( f t )  
C & E Loss ( f t )  

Element 
W t .  n-Val. 
Reach Len. ( f t )  
Flow Area ( s q  f t )  
Area ( a q  f t )  
Flow ( c f s )  
Top Width ( f t )  
Avg. Vel .  (ft/s) 
Hydr. Depth ( f t )  
conv.  ( c f s )  
Wetted P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power (lb/ft s) 
Cum Volume (acre-ft) 
cum SA ( a c r e s )  

L e f t  OB Channel R i g h t  OB 
0 .025  

275.00 368.56 380.00 
1635.69 
1635.69 
8890.00 

207.87 
5.44 
7.87 

L e f t  OB Channel 
0 .025  

275.00 368.56 
2058.98 
2058.98 

12737.06 
217.02 

6 .19  
9 .49  

CROSS SECTION RIVER: PIF 
REACH: Reach 4 RS: 13.842 

INPUT 
D e e c r i p t i o n :  
S t a t i o n  E l e v a t i o n  Data  num- 26 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4551.05 1318.9 4564.55 1315.12 4611.63 1314.79 4621.86 1314.82 4639.67 1314 .71  
4689.87 1314.2 4745.86 1313.77 4829.57 1313.67 4836.88 1313 .61  4842.99 1315.71 
4850.21 1313 .1  4866.43 1313.27 4870.85 1314.45 4878.98 1314.74 4884.46 1314.73 
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Manning's n Values nu- 3 
Sta n Val Sta n Val Sta n Val 

4551.05 .04 4884.46 ,025 5109.48 .04 

eank sta: Left Right Lengths: Left Channel Xght Coeff Contr. Expan 
4884.46 5109.48 350 455.16 480 .1 .3 -~~ 

Left Levee Station= 4842.99 Elevation= 1315.71 
~ight Levee Station= 5122.04 Elevation= 1311.27 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El ift) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cf8) 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lose (ft) 

1310.02 Element 
0.50 Wt. n-Val. 

1310.52 Reach Len. (ft) 
1305.83 Flow Area (sq ft) 

0.000617 Area (sq ft) 
8890.00 Flow (cfs) 
206.48 Top Width (ft) 
5.66 Avg. Vel. (ft/s) 
9.13 Hydr. Depth (ft) 

357872.3 Conv. (cfo) 
455.16 Wetted Per. (ft) 

1300.89 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.27 Cum Volume (acre-ft) 
0 .O1 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/e) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Mi" Ch El ift) 
Alpha 
Frotn Loss (ft) 

1311.99 Element 
0.64 Wt. n-Val. 

1312.63 Reach Len. (ft) 
1307.04 Flow Area (sq ft) 

0.000618 Area (aq ft) 
12830.00 Flow (cfs) 
267.01 Top Width (ft) 
6.27 AT. Vel. (ft/s) 

11.10 Hydr. Depth (ft) 
516200.4 Conv. (cfs) 

455.32 Wetted Per. (ft) 
1300.89 Shear (lb/sq ft) 

1.04 Stream Power (lb/ft s) 
0.27 Cum Volume (acre-ft) 

c 6 E Loss (it) 0 .Ol Cum SA (acres) 

CROSS SECTION RIVER: EMF 
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REACH: Reach 4 RS: 13.755 

INPUT 
Desoription: 
Station Elevation Data num= 38 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
4346.51 1317.8 4355.11 1317.63 4382.62 1316.77 4410.37 1316.4 4428.28 1316.03 
4437.3 1315.95 4445.43 1315.6 4472.69 1315.58 4489.46 1315 4538.68 1314.7 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4346.51 .04 4890.52 ,025 5114.85 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4890.52 5114.85 500 500 500 .I .3 

Left Levee Station= 4876.99 Elevation= 1314.4 
Right Levee Station- 5126.01 Elevation= 1310.6 
Blocked Obstructions nun- 2 

Sta L Sta R Elev Sta L Sta R Elev 
4346.51 4640 1317.8 4658 4840.54 1316.92 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (Ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loes (ft) 
C & E Loss (ft) 

1308.48 Element Left OB channel Right 08 
0.40 Wt. n-Val. 0.025 

1308.88 Reach Len. (ft) 500.00 500.00 500.00 
1304.62 Flow Area (sq ft) 1352.28 
0.000581 Area (sq ft) 1352.28 
6900.00 Flow (cfs) 6900.00 
198.84 Top Width (ft) 198.84 
5.10 Avg. Vel. (ft/s) 5.10 
7.98 Hydr. Depth (ft) 6.80 

286307.5 Conv. (cfs) 286307.5 
500.00 Wetted Per. (ft) 201.14 
1300.50 Shear (lb/aq ft) 0.24 

1.00 Stream Power (lb/ft s) 1.24 
0.28 Cum Volume (acre-ft) 48.50 
0.01 Cum SA (acres) 6.96 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn loss (ft) 
C & E Loss (ft) 

1309.77 Element 
0.47 Wt. n-Val. 

1310.24 Reach Len. (ft) 
1305.32 Flow Area (sq ft) 

0.000565 Area (sq ft) 
8890.00 Flow (cfs) 
207.33 Top Width (ft) 
5.51 Avg. Vel. (ft/s) 
9.27 Hydr. Depth (ft) 

373921.5 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1300.50 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.27 Cum Volvme (acre-ft) 
0.01 Cum SA (acres) 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 
1614.87 
1614.87 
8890.00 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 

1311.75 Element Left OB Channel Right 08 
0.60 wt. n-Val. 0.025 0.040 

1312.35 Reach Len. (ft) 500.00 500.00 500.00 
1306.55  low Area (sq ft) 2035.35 90.24 
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E.G. S l o p e  ( f t / f t )  0.000567 
Q T o t a l  ( c f s )  12830 .00 
Top Width ( f t )  270.67 
Vel T o t a l  ( f t / s )  6 . 0 4  
Max Chl  D p t h  ( f t )  11.25 
Conv. T o t a l  ( ~ £ 8 )  538832.9 
Length W t d .  ( f t )  500.00 
Min Ch E l  ( f t )  1300.50 
Alpha 1 . 0 6  
F r o t n  Loss  ( f t )  0 .27 
C & E Loss  ( f t )  0 . 0 1  

Area ( s q  ft) 
Flow ( c f s )  
Top Width ( f t )  
Avg. Ve l .  ( f t /s)  
Hydr. Depth ( f t )  
Conv. ( c f s )  
Wetted P e r .  ( f t )  
Shear  ( l b / s q  f t )  
Stream Power ( l b / f t  s) 
Cum Volume (acre-f  t) 
Cum SA ( a c r e s )  

CROSS SECTION RIVER: EMF 
REACH: Reach 4 RS: 13 .661  

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  nun= 57 

S t a  E l e v  s t a  E l e v  S t a  E lev  S t a  E l e v  S t a  E l s v  
4183.93 1320 .3  4200.85 1319.4 4220.13 1317.94 4220.72 1318.1 4225.26 1316.78 
4229.39 1315.94 4252 1315.34 4259.66 1315.4 4266.52 1315.3 4300.05 1315 .43  

4311.8 1316 .18  4330.02 1316.77 4358.73 1317.33 4364.51 1314 .5  4375.31 1314.87 

Manning 's  n Values  num= 3 
S t a  n Val S t a  n V a l  S t a  n Val  

4183.93 .04 4890.75 ,025  5115.14 .04 

Bank s t e :  L e f t  R l g h t  Lengths:  L e f t  Channel R i g h t  Coeff  Cont r .  E q a n  
4890.75 5115.14 500 500 500 .1 . 3  

L e f t  Levee S t a t i o n =  4890.75 E l e v a t i o n =  1314.09 
R i g h t  Levee S t a t i o n =  5115.14 E l e v a t i o n =  1310.3 

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
vel Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
v e l  T o t a l  ( f t / s )  
Max Chl  Dpth ( f t )  
Conv. T o t a l  ( c f 4 )  
Length Wtd. ( f t l  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C & E Loss  ( f t )  

P r o f i l e  #Design 

Element 
W t .  n-Val. 
Reaoh Len. ( f t )  
Flow Area (aq f t )  
Area ( s q  f t )  
Flow ( c f s )  
Top Width ( f t )  
Avg. Ve l .  ( f t / s )  
Hydr. Depth ( f t )  
conv.  ( c f s )  
Wetted P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
Stream Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( S t )  
E.G. E l e v  ( f t )  
C r i t  W.S. l f t )  

L e f t  OB Channel m g h t  OB 
0.025 

500.00 500 .00  500.00 
1392.48 
1392.48 
6900.00 

199.22 
4 . 9 6  
6.99 

300226.8 

1309.52 Element L e f t  08 Channel R i g h t  OB 
0 . 4 5  W t .  n-Val.  0 .025  

1309.97 Reach Len. ( f t )  500.00 500.00 500.00 
1304.84 Flow Area (so f t l  1656.74 

E.G. s l o p e  ( f t / f t )  0.000520 Area ( a q  f t )  
Q T o t a l  ( c f s )  8890.00 Flow ( c f s )  
Top Wldth ( f t )  207.55 Top Wldth ( f t )  
v e l  T o t a l  ( f t /s)  5 .37  Avg. Ve l .  ( f t / s )  
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Max Chl  Dpth ( f t )  9 . 7 6  Hydr. Depth ( f t )  
Conv. T o t a l  ( o f s )  389896.5 Conv. (cfs) 
Length Wtd. (it) 500 .00  Wetted P e r .  ( f t )  
Min Ch E l  ( f t )  1299.76 Shear  ( l b / a q  f t )  
Alpha 1 .00  s t r e a m  Power ( I b / f t  8)  

F r c t n  Loss  ( f t )  0 . 2 7  Cum Volume ( a c r e - f t )  
C b E Loss  ( f t )  0 .00 Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  ( E x i s t i n g  

W.S. E l e v  (it) 
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width ( f t )  
Vel  T o t a l  (it/=) 
Max Chl  Dpth ( f t )  
Conv. T o t a l  ( c f a )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r o t n  Loss  ( f t )  
C 6 E Loss ( f t )  

CROSS SECTION RIVER: EMF 
REACH: Reach 4 RS: 13 .566  

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  Da ta  num= 52 

S t a  E l e v  S t a  E l e v  S t a  
3918.56 1324 .35  3928.99 1320 .83  3947.33 
3965.45 1318 .17  3991.61 1317.69 4017.16 
4133.87 1315.46 4195.22 1314.48 4214.73 
4348.89 1311.95 4413.87 1311.18 4426.76 
4509.96 1310.86 4518.57 1310.89 4532.69 
4640.09 1312 .17  4658.32 1312.21 4714.44 
4806.59 1 3 1 3 . 7 1  4819.28 1314.04 4827.87 
4858.79 1314.16 4863.04 1313.27 4875.09 
4958.48 1300.08 5007.87 1299.75 5042.34 
5102.61 1307.25 5111.94 1310.05 5127.25 
5179.18 1314.03 5192.63 1314.37 

Element L e f t  08 Channel  
W t .  n-Val. 0 .025 
Reach Len. (ft) 500 .OO 500.00 
Flow Area (8q f t )  2077.36 
Area ( s q  f t )  2077.36 
Flow ( c f s )  12702.88 
Top Width ( f t )  216.29 
Avg. V e l .  ( f t / s )  6 .11  
Hydr. Depth ( f t )  9.60 
Conv. ( c f s )  552525.8 
Wetted P e r .  ( f t )  219.45 
s h e a r  ( l b / s q  f t )  0 . 3 1  
s t r e a m  Power (lb/ft a) 1 . 9 1  
Cum Volume ( a c r e - f t )  4 8 . 8 3  
Cum SA ( a c r e s )  5 . 0 9  

E l e v  S t a  E l e v  S t a  E l e v  
1320.7 3952.92 1319.33 3956.52 1319.94 

Manning 's  n Va lues  n m  3 
S t a  n V a l  S t a  n Val  S t a  n Val  

3918.56 .04 4887.86 ,025 5111.94 .04 

Bank sta: L e f t  R i g h t  Leng ths :  L e f t  Channel R i g h t  Coeff Cont r .  Expan. 
4887.86 5111.94 500 500 500 .1 . 3  

L s f t  Levee S t a t i o n -  4887.86 E leva t ion-  1314.17 
R i g h t  Levee S t a t i o n =  5111.94 E l e v a t i o n =  1310.05 

CROSS SECTION OUTPUT P r o f i l e  (Design 

R i g h t  OB 
0.040 

500.00 
99.39 
99.39 

W.S. E l e v  (ft) 
Vel  Head (ft) 
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
Vel  T o t a l  ( f t / s )  
M a x  Ch l  Dpth ( f t )  
Conv. T o t a l  ( o f s )  
Length W t d .  (ft) 
Min Ch E l  ( f t )  
Alpha 

1307 .93  Element L e f t  OB Ch-el R i g h t  0 8  
0 . 4 0  W t .  n-Val. 0 .025 

1308 .33  Reach Len. ( f t )  500.00 500.00 500.00 
1303.88 Flow Area ( s q  f t )  1 3 5 9 . 6 3  

0.000556 Area ( s q  f t )  1359 .63  
6900.00 Flow ( c f s )  6900.00 

1 9 5 . 0 9  Top Width ( f t )  195.09 
5 . 0 7  Avg. Ve l .  ( f t / s )  5 . 0 7  
8 .47 Hydr. Depth ( f t )  6 .97 

292590.3 Conv. ( c f s )  292590.3 
500.00 Wetted P e r .  ( f t )  197 .35  

1299.46 Shear  ( I b / s q  f t )  0 .24  
1 . 0 0  Stream Power ( lb / f t  8 )  1 . 2 1  
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Frctn Lass (ft) 
C 6 E Loss (ft) 

0.23 Cum Volume (acre-ft) 
0.03 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1309.23 
Vel Head (ft) 0.47 
E.G. Elev (ft) 1309.70 
Crit W.S. (ft) 1304.60 
E.G. Slope (ft/ft) 0.000548 
Q Total (cfa) 8890.00 
Top Width (ft) 203.99 
vel Total (ft/s) 5.49 
Max Chl Dpth (ft) 9.77 
conv. Total (cfs) 379673.5 
Length Wtd. (ft) 500.00 
Min Ch El (ft) 1299.46 
Alpha 1.00 
Frctn Loss ift) 0.23 
C 6 E Loss (ft) 0.04 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area isq ft) 
Flow (cfs) 
Top Width (ftl 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Ton Width Ift) 
vei Total iftjs) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Azea (sq ft) 
Flow ( c ~ s )  
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel 
0.025 

500.00 500.00 

Left OB Channel 
0.025 

500.00 500.00 
2030.63 
2030.63 
12726.91 
213.62 

CROSS SECTION RIVER: EMF 
REACH: Reach 4 RS: 13.471 

INPUT 
Description: Upstream End of Reach 3 
Q(D)=6,900 cfs, QlF)=8,970 cfs 6 

Q(E)=12,910 cfs 
Start Water Surface Elevations Used for This 

Cross Section Were Calculated from Reach 3 HEC-RAS Runs 
Station Elevation Data num= 32 - 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4667.89 1313.9 4683.64 1313.52 4692 1313.4 4706.01 1315.92 4713.6 1317.19 
4722.09 1316.3 4729.7 1315.93 4741.51 1316 4778.38 1315.78 4793.66 1315.55 
4800.51 1313.8 4804.12 1314.99 4808.22 1313.71 4826.85 1313.28 4845.01 1313.1 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4667.89 .04 4872.16 ,025 5126.43 ,041 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4872.16 5126.43 0 0 0 .3 .5 

Left Levee Station= 4856.34 Elevation= 1314.5 
Right Levee Station= 5193.03 Elevation= 1314.2 

CROSS SECTION OUTPUT Profile (Design 
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Right OB 

500.00 

Right OB 
0.040 

500.00 
86.59 
86.59 

103.09 
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W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  (ft) 
Conv.  T o t a l  (cfs) 
L e n g t h  Wtd.  (f t)  
M i n  Ch E l  ( f t )  
A l p h a  
Frctn L o s s  ( f t )  
C 6 E L o s s  ( f t )  

E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
Wt .  n -Val .  0 . 0 2 5  
R e a c h  L e n .  ( f t )  
F l o w  A r e a  (sq f t )  1 5 9 3 . 3 6  
A r e a  ( s q  f t )  1 5 9 3 . 3 6  
F l o w  (of.) 6 9 0 0 . 0 0  
Top  W i d t h  ( f t )  2 2 5 . 6 1  
Avg.  V e l .  ( f t / s )  4 . 3 3  
Hydr .  D e p t h  ( f t )  7 . 0 6  
Conv.  ( c f s )  3 4 6 4 0 0 . 9  
W e t t e d  P e r .  ( f t )  2 2 7 . 7 7  
s h e a r  (lb/aq f t )  0 . 1 7  
s t r e a m  Power  ( l b / f t  s) 0 . 7 5  
Cum Volume (acre-it) 
Cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  (ft) 
V e l  H e a d  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. s l o p e  (ft/ft) 
Q T o t a l  (cfs) 
T o p  W i d t h  ( f t )  
vel T o t a l  ( f t /s)  
Max C h l  D p t h  (ft) 
c o n v .  T o t a l  (cfs) 
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r o t n  L o s e  ( f t )  
C b E L o s s  ( f t )  

1 3 0 9 . 0 8  E l e m e n t  L e f t  OB 
0 . 3 5  Wt. "-Val .  

1 3 0 9 . 4 3  R e a c h  L e n .  ( f t )  
1 3 0 3 . 9 8  F l o w  A r e a  (sq ft) 

0 . 0 0 0 3 9 8  Area ( s q  f t )  
8 9 7 0 . 0 0  F l o w  (cfs) 

2 4 3 . 0 4  T a p  W i d t h  ( f t )  
4 . 7 3  Avg. V e l .  ( f t / s )  
9 . 6 5  H y d r .  D e p t h  ( f t )  

4 4 9 8 8 8 . 2  Conv.  (cfs) 
wetted P e e .  ( f t )  

1 2 9 9 . 4 3  S h e a r  (lb/sq f t )  
1 . 0 0  S t r e a m  Power  ( l b / f t  s) 

Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

W a r n i n g  - D i v i d e d  f l o w  computed for  t h i s  c e o s s - s e c t i o n .  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E . G .  E l e v  ( I t )  
c r i t  w . s .  ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
C a n v .  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

P r o f i l e  # E x i s t i n g  

1 3 1 1 . 0 6  E l e m e n t  
0 . 4 5  Wt.  n - V a l .  

1 3 1 1 . 5 1  R e a c h  L e n .  ( f t )  
1 3 0 5 . 1 3  F l o w  Area (sq f t )  

0 . 0 0 0 4 0 6  A r e a  ( s q  f t )  
1 2 9 1 0 . 0 0  F l o w  ( c f s )  

2 8 6 . 1 7  Top  W i d t h  ( f t )  
5 . 2 9  Avg.  V e l .  (ft /s) 

1 1 . 6 3  Hydr .  D e p t h  ( f t )  
6 4 0 8 9 0 . 8  Conv .  ( c f s )  

W e t t e d  P e r .  ( f t )  
1 2 9 9 . 4 3  S h e a r  ( l b / s q  f t )  

1 0  s t r e a m  Power  (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA ( a c r e s )  

SUMMARY OF MANNING'S N VALUES 

R i v e r :  EMF 

R e a c h  R i v e r  S t a .  n l  n 2  n 3  

C h a n n e l  R i g h t  OB 
0 . 0 2 5  0 . 0 4 0  

L e f t  OB C h a n n e l  
0 . 0 2 5  

R i g h t  OB 
0 . 0 4 0  

R e a c h  4 1 8 . 3 4 5  . 0 4  . 0 3  . 0 4  
R e a c h  4 1 8 . 2 3 7  . 0 4  , 0 1 5  . 0 4  
R e a o h  4 1 8 . 1 9 3  . 0 4  , 0 1 5  . 0 4  
R e a c h  4 1 8 . 0 8 7  . 0 4  , 0 1 5  . 0 4  
R e a c h  4 1 7 . 8 9 8  . 0 4  , 0 1 5  . 0 4  

EAST MARICOPA FLOODWAY PAGE 8 8  HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1 - 1 2 - 9 9  
REACH 4 



I 
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a o h  4  
~ e e c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a C h  4  
R e a o h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4 
R e a c h  4  
R e a c h  4  
R e a c h  4 
R e a c h  4  
R e a c h  4  
R e a o h  4  
R e a c h  4  
R e a c h  4  
R e a o h  4  
R e a c h  4  
R e a e h  4  
R e a o h  4  
R e a c h  4  
R e a o h  4 
R e a o h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4 
R e a c h  4  
R e a c h  4 
R e a c h  4  
R e a c h  4  
R e a c h  4  
R e a c h  4 
R e a c h  4  
R e a c h  4  
R e a o h  4  

B r i d g e  
,041 

B r i d g e  
. 0 4  

. 0 4  

. 0 4  

. 0 4  

. 0 4  

. 0 4  
,011 
,041 
. 0 4  

B r i d g e  
. 0 4  
. 0 4  

B r i d g e  
. 0 4  
. 0 4  
,041 
. 0 4  
,041 
. 0 4  
. 0 4  
. 0 4  
. 0 4  
. 0 4  
. 0 4  
. 0 4  
. 0 4  
. 0 4  
. 0 4  
. 0 4  
. 0 4  
. 0 4  
,041 
. 0 4  

B r i d g e  
. 0 4  
. 0 4  
. 0 4  
. 0 4  
. 0 4  
. 0 4  
. 0 4  

SUMUARY O F  REACH LENGTHS 

R i v e r :  EMF 

R e a c h  R i v e r  S t a .  Left C h a n n e l  R i g h t  

R e a c h  4  
R e a c h  4 
R e a c h  4  
R e a c h  4  

EAST MARICOPA FLOODWAY PAGE 89 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06)  1-12-99 
REACH 4  



R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a f h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a o h  4 
R e a c h  4 
R e a c h  4 
R a a c h  4 
R e a c h  4 
R e a c h  4 
R e s c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e s c h  4 
R e a c h  4 
R s a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a o h  4 
R e a o h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 

1 8 5  
1 0 4 . 4 1  

7 4 . 3 3  
B r i d g e  

2 3  
4 2 0  
4 6 0  
4 8 0  

9 8 . 7 3  
B r i d g e  

A 

1 0 0 0  
8 5 4 . 2 1  

6 3 0  
3 5 7 . 0 8  

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

B r i d g e  
9 0 . 0 8  
8 3 . 7 2  

B r i d g e  
8 0 . 3 6  

1 0 5 0  
1 0 0 0  

7 2 0  
5 9 4 . 7 7  

8 4 0  
1 0 1 1 . 0 4  

3 9 0  
7 9 . 1 9  

B r i d g e  
3 5  

SlAMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  EMF 

R e a c h  R i v e r  S t a .  Contr . Expan. 

R e a c h  4 
R e a o h  4 
R e a o h  4 



R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a o h  4 
R e a c h  4 
R e a o h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a o h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a o h  4 
R e a c h  4 
R e a o h  4 
R e a c h  4 
R e a o h  4 
R e a c h  4 
R e a c h  4 
R e a e h  4 
R e a o h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a o h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 
R e a c h  4 

.1 

.1 

.I 

.I 

.1 

.1 

.1 

.1 

. 3  
B r i d g e  

. 3  

.1 

.1 

.I 

. 3  
B r i d g e  

. 3  

B r i d g e  
. 3  
. 3  

B r i d g e  
. 3  

.1 

. 3  

. 3  
B r i d g e  

. 3  

Reach River St. Q Total Min Ch Zl W.S.  Elev Crir W.B. P . D .  Elev P.O. Slops V e l  Chnl Flow l u s a  Top Width Frouds 4 Chl 
iofa) l f r l  i f t l  i f t )  aft) ~ftfft) 1ftl .1 (aq ft) l f t l  
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Reach 4 
Reaoh 4 
Reach 4 

Reach 4 
R..0h 4 
Rslch 4 

Reach 4 
Reach 4 
Reach 4 

Reaoh 4 
Reach 4 
Ileaoh 4 

Reach 4 
ReaEh 4 
RsaEh 4 

Rs.Ch 4 
R...h 4 
Reach 4 

Reach 4 
4 

R.sch 4 

h a s h  4 
Resoh 4 
Reach 4 

Reach 1 
Reash 4 
Reach 4 

Rsach 4 
R..Eh 4 
Rsash 4 

RP.Eh 4 

R-arh 4 
Reach 4 
Reaoh 1 

Reach 4 
Reash 4 
Reach 4 

Reash 4 
Reach 4 
Reash 4 

Reaoh 6 
Rsash 4 
Reach 4 

Reaoh 4 
Reech I 
Reloh  1 

Reaoh 1 

Reach 
Re.& 4 
Roach 4 

Reach 4 
Reach 4 
Reach 4 

Reach 4 
Rsach 4 
RaaEh 4 

Reach 4 
RcllCh 4 
b a s h  4 

Reach 4 
Reach 4 
Reach 4 

Reaoh 1 
Reach 4 
Reach 1 

Reach 4 
Reach 4 
Reach 4 

Reaoh 1 
Reach d 
Reach d 

EAST MARICOPA FLOODWAY 
CAPACITY ASSESSMENT (FCD 97-06] 
REACH 4 
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Reash 4 1 6 . 2 4 2  6500.00 1909.67 1 3 1 8 . 6 2  1 3 1 3 . 2 5  1318.83 0 . 0 0 0 3 5 9  

Reach 4 1 6 . 2 4 2  8770.00 1309.67 1319.93 1313.99 1 3 2 0 . 2 0  0 .000403 

~ a a o h  4 1 6 . 2 4 2  12750.00 1 3 0 9 . 6 7  1321.70 1 3 1 5 . 1 2  1 3 2 2 . 0 9  0 .000464 

Rsach 4 1 6 . 2 4 0  Bridge 

Reach 4 1 6 . 2 3 8  6 5 0 0 . 0 0  1309 .56  1318.14 1313.ld 1 3 1 8 . 6 5  0.000367 

m a s h  4 1 6 . 2 3 8  8 1 7 0 . 0 0  1309.56 1310.73 1313.89 1320.00 0.000424 

Reach 4 16.218 12750.00 1309.56 1 3 2 1 . 5 5  1 3 1 5 . 0 2  1 3 2 1 . 9 3  O.OOOdB6 

Aea* 4 1 6 . 2 2 1  6 5 0 0 . 0 0  1309.43 1 3 1 8 . 3 7  1 3 1 3 . 2 6  1318.60 0.000427 

Roach 4 15.221 7 . 0  1309.43 lllP.64 1314.03 1 3 1 9 . 9 5  0.000475 

R e a ~ h  4 1 6 . 2 2 1  12750.00 130'1.43 1 3 2 1 . 1 2  1 3 1 5 . 2 1  1 3 2 1 . 8 7  0.000566 

R ~ a c h  I 1 6 . 2 1 3  Bridgo 

R e a ~ h  I 16.205 bSOO.OO 1309 .31  1318.24 1313.21 1 3 1 8 . 4 7  0.000430 

Reach 4 16 .205  8710 .00  1 3 0 9 3 7  l3iP.50 1313.97 1 3 1 9 . 8 1  0.000475 

Reash 4 16.205 1 2 7 5 0 . 0 0  130'1.31 1 3 2 1 . 2 2  131513 1 3 2 1 . 6 8  0.000557 

Reach 4 16.19 6500 .00  1309.35 1318.21 1 3 1 3 . 1 7  1 3 1 8 . U  0 . 0 0 0 2 9 7  

Rsach 4 16.19 8 7 1 0 . 0 0  1109.35 1 3 1 9 . d 7  1 3 1 3 . 9 3  1319.78 0.000334 

Reach 4 1 6 . 1 9  12750.00 1309.35 1 3 2 1 . 2 0  1 5 . 0  1 3 2 1 . 6 4  0 . 0 0 0 3 8 6  

Rsach 4 16 6900.00 1 3 0 8 . 9 1  1311.88 1 3 1 2 8 2  1 3 i B . 1 3  0 . 0 0 0 3 1 0  

Roach 4 1 5  8 7 7 0 . 0 0  1 3 0 8 . 9 1  1 1 3 1 3 . 4 3  1 3 1 9 . 4 5  0 .000312 

Rsach 4 1 6  1Z750.00 1 3 0 8 . 9 1  1110.86 131d.59 1311.25 0.000338 

Reach 4 15 .811  6 9 0 0 . 0 0  1 3 0 8 . 8 2  1317.55 1 3 1 2 . 6 8  1317.81 0 . 0 0 0 3 3 0  

RBaCh 4 15.811 8 7 1 0 . 0 0  13OB.82 1318.82 1313.28 1 3 1 9 . 1 3  0 . 0 0 0 3 2 8  

Reach 4 15.811 12750.00 1 3 0 8 . 8 2  1 3 2 0 . 5 8  1 3 1 4 . 4 5  1320.91 0.000304 

Reach 4 15.606 6 9 0 0 . 0 0  1308.20 1 3 1 1 . 0 5  1312.53 1311.39 0.0004&8 

Reach 4 15.606 817a.00 1 3 0 8 . 2 0  1318.31 1 3 1 3 . 2 2  1318.71 0.000447 

Reach 4 15.606 i 2 7 5 0 . 0 0  1308.20 1 3 2 0 . 2 3  1 3 1 4 . 6 8  1 3 2 0 . 5 6  0 . 0 0 0 3 4 1  

Reash 4 15.483 6'300.00 1307.90 1 3 1 5 . 7 5  1 3 1 2 . 2 6  l3n.10 0 . 0 0 0 4 5 0  

Reash 4 15 .483  8 7 7 0 . 0 0  1307.90 1318.01 1112.93 1318.42 0.000447 

Reach 4 1 5 . 4 8 3  1 2 7 5 0 . 0 0  1 3 0 7 . 9 0  1320.02 1 3 1 4 . 2 0  1320.14 0.000327 

Reach 4 1 5 . 4 1 4  6900 .00  1 3 0 8 . 1 1  1 3 1 6 . 5 6  1312.53 1 3 1 6 . 9 2  0.000488 

Rsach 4 1 1 . 4 1 4  8170.00 1 3 0 8 . 1 1  1317.83 1312.99 1318.2e 0.000478 

Reach 4 15 .414  1 2 7 5 0 . 0 0  1308.11 1319.85 1114.23 1320.21 0.000364 

Reaoh 4 15.225 6900.00 1 3 0 7 . 0 0  1916.12 1311.53 1 3 1 6 . 4 5  0 .000438 

Reach 4 1 5 . 2 2 5  B770.00 1 3 0 7 . 0 0  7 . 3  1 9 1 2 . 2 i  1311.78 0 . 0 0 0 4 3 7  

Reach 4 15.225 1 2 7 5 0 . 0 0  13W.00 1 3 1 9 . 5 9  1313.49 1319.87 0.000282 

Reach 4 1 5 . 0 3 5  6900.00 1306.87 1315.68 1311.11 1315.01 0 . 0 0 0 4 4 2  

L e a s h  4 15 .035  8770.00 1306.87 1316.95 1311.78 1 3 U . 3 4  0 .00043g 

R e a d  4 15.035 1 2 7 5 0 . 0 0  1306.81 1 3 1 9 . 2 9  1313.05 1319.59 0.00028a 

Rsash 4 1 4 . 9 2 6  6 9 0 0 . 0 0  1 3 0 5 . 2 8  1 3 1 5 . 4 5  1310.64 1315.77 0.00039B 

Reach 4 1 4 . 9 2 6  8770.00 1 3 0 6 . 2 8  1316.74 1311.31 1317.09 0.0003BB 

Reach 4 1 4 . 9 2 6  1 2 7 5 0 . 0 0  1306.28 1 3 1 9 . 1 3  1312.58 1319.41 0.000268 

Reach 4 14.BZ3 6'100.00 1306.39 1315.21 1 3 1 0 . 5 8  1315.54 0.000427 

 each 4 14.823 8170 .00  1306.39 1 J i 6 . 4 8  1 3 1 1 . 2 5  1316.81 0 . 0 0 0 4 2 5  

Reach 4 14.823 1 2 7 5 0 . 0 0  1 3 0 6 . 3 9  1 3 1 9 . 0 8  1312 .51  1319.25 0.000187 

Reach a 14 .764  6 9 0 0 . 0 0  1 3 0 6 . 3 0  1315.0B 1310 .49  1 3 1 5 . 4 1  0 . 0 0 0 1 1 6  

Reash 4 14 .764  8 1 7 0 . 0 0  1306.30 1316.36 1911.1P 1316.74 D.OOOdl3 

~ e n c h  4 1 4 . 7 6 4  1 2 7 5 0 . 0 0  1306.30 1319.05 1 3 1 2 . 3 9  131'1.19 0 . 0 0 0 1 5 2  

Reaah 4 14.754 6Q00 .00  1 3 0 6 . 3 2  1312.61 1 3 1 2 . 6 1  1 3 1 5 . 1 3  0 . 0 0 5 4 0 0  

Rsash 4 1 4 . 7 5 4  8770 .00  1306.32 1313.56 1 3 1 3 . 5 6  1 . 4  (1.005176 

Reach 4 1 4 . 7 5 4  12750.00 1305.32 1 3 1 5 . 3 3  1 3 1 5 . 3 3  1318.83 0.004868 

Reach 4 1 4 . 7 3 8  6900.00 1302.42 1 3 1 1 . 1 3  1307.11 1311.64 0 .000687  

Reash 4 14.738 8 7 7 0 . 0 0  1302.42 1312.44 1 3 0 7 . 9 3  1 3 1 3 . 0 3  0.000661 

Raach 6 1d.738 12750.00 1302.42 1314.33 1 3 0 9 . 3 8  1315.14 0.000141 

Reach 4 1 4 . 6 3 7  6 9 0 0 . 0 0  1 3 0 2 . 1 7  1 3 1 1 . 0 0  1 3 0 6 . 2 7  1311.31 0.000397 

 each 4 1 & . 6 3 1  8890.00 1302.17 1 3 1 2 . 3 3  1 3 0 6 . 9 5  1 3 1 2 . 7 0  0 . 0 0 0 3 9 8  

m a o h  4 1 4 . 6 3 7  12830.00 1 3 0 2 . 1 7  2 3 1 4 . 3 1  1308.19 1314.75 0.000346 

RBaEh 4 1 4 . 4 1 2  6900.00 1101.60 1 3 1 0 . 1 6  3 . 9  1310.80 0 . 0 0 0 4 5 5  

Reach 4 1 4 . 4 1 2  BB'i0.00 1 3 0 1 . 6 0  1311.78 1 3 0 6 . 7 2  1312.19 0.000454 

R e a ~ h  4 1 4 . 4 1 2  1 2 8 3 0 . 0 0  1301.60 1 3 1 3 . 8 1  1307.96 1314.29 0 . 0 0 0 4 3 1  

ma& 4 1 4 . 3  6 9 0 0 . 0 0  1301.54 1310.18 1 3 0 5 . 7 2  1 3 1 0 . 5 3  0 . 0 0 0 4 5 9  

Reach 4 1 4 . 3  88'10.00 1301.56 1311.50 1906.43 1311.92 0.000459 

Reash 4 1 4 . 3  12B30.00 1301.5a 1313.54 1 3 0 7 . 6 8  1314.041 0.000431 

Reash d 14.191 5900.00 1 3 0 1 . 2 0  1 9 . 9  1 3 0 5 . 3 8  1310.27 0 . 0 0 0 4 3 3  

~eash 4 1 4 . 1 9 1  8890.00 1301.20 1911.26 1306.OB 1311.66 0.00043a 

Reach 4 14.131 12830.00 1 3 0 1 . 2 0  1313.31 1307.31 1319.78 0.000411 
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Reach 4 14 6900.00 1300.90 1309.45 1305.19 1309.81 0.000488 4.82 1430.74 200.68 
Rsash 4 1 4  BB90.00 1300.90 1310.77 1105.90 1311.19 0.000480 5.22 l 7 O Z . B B  215.65 
Rsaoh 4 I4 12830.00 1300.90 1312.81 1307.13 1313.34 0.000464 5.88 2199.19 1046.18 

Reaoh 4 13.961 6900.00 1299.55 1309.31 1305.20 1309.68 0.000755 4.86 1420.54 208.08 
Rslsh 4 13.961 8890.00 1299.55 1310.65 1305.89 1911.05 0.000886 5.08 1749.64 270.5'1 

0.33 

Reash 1 1 9 . 9 6 1  12B30.00 1299.55 1312.12 1307.11 1313.19 0.000758 5.53 2320.69 279.d2 0.35 
0.34 

Reach a 13.954 Bridgs 

Rsach 4 13.946 6900 .00  1299.65 1309.15 1305.09 1309.B3 0.000795 
RP,.h 4 

4.93 1400.03 209.04 
13 .9d6  8890.00 1299.65 1310.46 1305.82 1310.88 0.000SBD 

Reach 1 13.946 12830.00 1299.65 1312.50 1307.06 1313.01 0.00081d 5.72 2262.88 271.74 
5.22 1702.12 253.71 

Reach 1 13.911 6900.00 1300.88 1309.01 1305.06 1309.60 0.000552 
Reach 4 

5.02 1375.56 199.82 
11.911 8890.00 1300.88 1310.29 1305.75 1310.75 0.000514 

Reach 4 1 3 . P l l  5 . 4  1635.69 207.07 
12830.00 1300.88 1312.27 1306.98 1312.86 0.000550 9 2137.45 265.18 

Reach 4 13.842 6900.00 1300.89 1308.74 1505.14 1309.17 0.000642 
Reach 1 5.27 1310.43 198.33 

13.842 8890.00 1300.89 1310.02 1305.83 1310.52 0.000611 
Reorh 4 13 .842  12830.00 1300.89 1311.99 1307.04 1312.63 0.000618 6 . 4  2045.22 167.01 

5.66 1570.13 206.48 

Rsaah 4 13.755 6900.00 1300.50 1308.48 1301.62 1308.88 0,000581 
Rsach 4 5.10 1352.28 198.84 

33.755 8890.00 1300.50 1309.77 1305.32 1310.24 0.000565 
Rsaoh 4 13.755 12810.00 1300.50 1311.15 1306.55 1312.35 0.000557 6.25 2125.59 270.67 

5.51 1614.87 207.33 

Reash 4 13.661 0 . 0  1299.76 1308.22 1304.14 1308.60 0.000528 
Reach 4 13.661 

4.96 1392.48 199.22 
8890.00 1299.76 1309.52 1301.84 1309.97 0.000520 

Reach 4 1 3 . 6 6 1  
5.37 1556.74 207.55 

12830.00 1299.6 1311.50 1306.07 1312.07 0.000529 6.11 2176.75 270.05 

RD~EII 4 13.556 6900.00 1299.46 1307.93 1303.88 1308.33 0.000556 
Rsnch 4 13.566 5.07 1359.63 195.09 

8890.00 1299.46 1309.23 1304.51) 1309.70 0,000548 
Rsach 4 5 4 9  1619.15 203.99 

13.566 12830.00 1299.46 1311.19 1305.86 1311.80 0.000553 6.27 2117.22 268.50 

Reach 4 13.471 6900.00 1299.43 1307.77 1303.31 1308.06 0.000301 
Reaoh 4 11.471 4.33 1593.36 225.61 

8970.00 9 4  1309.08 1303.98 1309.0 0.000398 
Reaoh 4 13.471 12910.00 1299.43 1311.06 1 3 5 . 3  1311.51 0.000406 5.42 2440.42 286.17 4.73 1895.55 243.04 

Profile Output Table - Standard Tabla 2 

Reach Rxvsr St. C . 0 .  Plsv W.S. Elav Y e 1  Haad Frctn lo.. C L z l a s n  Q U f C  Q Channel Q Right Top width 
I f t l  I f t l  l f t l  (Kt1 lCt1 1Cf.l Icfal 1cts1 lftr 
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Re.& 4 17.254 1327.62 1326.16 1 . 4 6  0.01 

Reach 4 17.25 1322.48 1321.22 1.27 0.12 

Reach 4 17.25 1324.34 1322.90 1 . 4 3  0 .11 

R O ~ E ~  4 n .zs L327.60 1326.11 1 .13  0 . 0 8  

Reash 4 17.213 
Reash 4 17.213 
Reach 4 17.213 

Reach 4 17.17 
~ e a r h  4 n.n  
Reash d 1 7 . 1 1  

Rsach 4 ,,.lo1 
Reach 4 17.101 
 each 4 n.10~ 

Reach 4 17.086 

Reach 4 17 .082  
Reach 4 17.082 
Reash 4 17.082 

Reash 4 17.011 
Reach 4 17.071 
Reach 4 17.071 

r each 4 n . 0 3 9  
Reach 4 17.039 
Re.& 4 17.03'1 

Reach 4 1 5 . 9 4  
Roach 4 1 6 . 9 4  
Reach 4 16.94 

Reach 4 16.819 
Reach 4 16.8111 
Reach 4 16.819 

Reach 4 16.63 
Rsach 4 16.63 
Reash 4 16.63 

Reach 4 16.321 1318.95 1318.74 (1.20 0 . 1 0  

Reaoh 0 18.321 1320.33 l3Z0.08 0 . 2 5  0.10 

Reaoh 4 16.321 1 3 2 2 . 2 4  13'21.94 0.30 0.11 

Reach 4 16.251 lllS.85 1318.63 0 .22  0 . 0 2  

Reach 4 16.251 1320.23 1319.94 0 . 2 6  0 . 0 2  

Reach 4 1 6 . 2 5 1  1122.12 1321.71 0.4 ,  0 . 0 2  

Reaoh 4 16.242 1318.83 1318.62 0 . 2 0  

Reach 4 16.242 1320.20 1319.93 0 . 2 7  

Reach 4 16.2d2 1322.09 1321.70 0.39 0 . 0 0  

Rsach 4 16.240 Bridge 

Rsach 6 16 .238  1318.65 1318 .44  0.21 0.04 

Reash 4 16.238 1320.00 1319.73 0.27 0.04 

Reach 4 15.238 1321.93 1321.55 0 . 3 8  0 . 0 5  

Reach 1 16.221 1318.60 1318.37 0.23 

Reach 4 16.221 1319.95 1319.64 0.3, 

Reach 4 16.221 1321.87 1321.42 0 .45  

~ s a c h  4 16.213 arldgs 

Reach 4 16.205 1318.47 1318.24 0 . 2 4  0.03 

4 16.205 1319.81 1319.50 0.31 (1.03 

Reach 4 16.205 1321.68 1921.22 (1.45 0 .04 

Reach 4 16.19 1318 .44  1318.21 0.23 0.31 

RsaEh 4 16-13 1319.78 1319.d7 0.91 0.32 

Reach 4 16.19 1321.66 1321.20 0.14 0.36 

Reach 4 16 1318.13 1317BB 0 . 2 5  0.32 

Reach 4 16 1319.45 1319.15 0 . 2 9  0.32 

Reach 4 16 1321.25 1320.86 0 . 3 9  0.32 

Reaoh 4 15.811 1317.81 1317.55 0.26 0 . 4 ,  

m a o h  4 15.811 1319.13 1318.82 0.30 0 . 4 1  

Rslch 4 15.811 0 .  1320.58 0.32 0.35 

Reach 4 15.606 1317.39 1317.05 0 . 3 4  0 .29  

Reach 4 15.606 1318.71 1318.31 0.40 0.29 

Reach 4 15 .606  1320.56 1320.23 0 . 3 3  0 .22  
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Rsaoh 4 15.414 
Reach 4 15.414 
Reash 4 15.414 

Reach 4 14.823 
Reaoh 4 14.823 
Reach 4 14.823 

Reaoh 4 1 4 . 7 6 4  
Reach 1 la.764 
Reaoh 4 14.764 

Reach 1 10.754 
Reach 4 14.754 
Reach 1 ld.754 

Rsash 1 1 4 . 3  
Reach 4 14.3 
R s a &  1 14.3 

Reaoh 4 1 4 . 1 9 1  
Rsach 1 1 4 . 1 9 1  
**=oh 4 1 4 . 1 9 1  

Reach 4 14 
Reach 6 1 4  
Reach 4 1 4  

Rsach 4 13.961 
Rsach 4 13.961 
Rsaoh 1 13.951 

Reach 1 13.954 

Reaoh 1 13,946 
Reach a 13.946 
Reach 1 1 3 . 9 4 6  

Reach 1 13.911 
Reach 4 13.911 
Reash 4 13.011 

Rsaoh 4 13.842 
Reach 1 13.842 
Reach 4 13.842 

Reash 4 13.755 
Reach 4 14.755 
Reach 4 13.755 

Reach 4 13.661 
Reash 1 13.661 
R.aCh 4 13.661 

Ra.ch 4 13.566 
R-aoh 4 13.566 
Rsaoh 4 13.566 

Rsaoh 4 13.171 
R-ash 4 13.471 
RslCh 4 1 3 . 4 7 1  

ERRORB WUWlNOS AND NOTES 
e r r o r s  naming. and Norell tor Plan : REACH 4 
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Rluer: EMF Reash: Ranch 4 RS: 18.3a5 Oroflle: Deal(m 
Warnlmg - The convayanse ratro lupatream oonveyanfs dlvided by downarrem conveyance) is leas than 0 . 7  or greater than 1.1. 

Thl. may indrsare the nee* for additional cross Bsctrons. 

R l Y e Z :  EMF Roach: Reach 4 RS:  18.345 Profile: Existing 
warning - ratio lupatrsm conveyance dlvidsd by domsrream ~ ~ ~ v s y a n o s ~  is lees than 0.7 or greater than 1.4. 

This may indifare the need for additional cross neccions. 
P.vor: EHF Reach: Reaoh 4 RS: 18.237 Profilo: Design 

Warnln. - The vsiooity head ha. changed by more than 0.5 ft 10.15 m1. This may l n d i u t s  ths need for additional froas 
eecriona 

w a r n i n g  -   he oonueyanse rario lupatrsam oonveyanse divided by dsunstrearn conveyance1 ie 1e.e thnn 0 . 7  or greater than 1.4. 
m i s  may indicate the n-sd f o r  additronal cross seotronr. 

nIYeX: EMF RB.E~: RedCh 4 RS: 18.237 Profile: N t u r e  
warning - The v e l ~ s r t y  head has Ehangsd by more thnn 0.5 fi 10.15 n). T h i s  may indiute Uls need for addlti0n.l cross 

BeCtlonl. 
Warning - The convsyanoe n t l o  l U p a r r e ~  oonvsyanoa divided by dounstrsm sonvsyansel is lass than 0.7 or groat-r than 1.4. 

This m y  lndisate tho need for .dditiO".l cross liections. 
RIY..: EMS Reach: Reach 4 RS: 18.237 Profile: Existing 

Wamlno - The velocity head has changed by more than (1.5 ft (0.15 m). This may indlufe Ule need for ndditloml Cross 
.ectionli. 

warning - The sonvayance ratlo 1upstrem ronveyanse divided by dounstrean, Eonveyanrsl i. 1eaa than 0 . 7  or greater than 1.4. 
Thi. may l n d l c a t s  the need for .ddlkional cross sectrons. 

R~vsr: EMF Reaoh: Reaoh d RS: 18.193 Profile: Design 
warning - mvidsd flow Eonputad for this cross-section. 
Warning - Ths VelasiCy head has Ehangad by more than 0.5 ft (0.15 ml. This IMy indl-te the need for additional Erons 

sections. 
River: E M  Reash: Reash & RS: 18.193 Protile: Nture  

warning - Divided flow computed tor this cross-section. 
warning - me head ha* changed by more rnan 0 .5  f r  10.1s m). ?his may indzcate ths need for additional cross 

.eoriona. 
RIYBT: EMF Reach: Rsssh 4 R5:  18.193 Profrls: Exlaring 

Warning - Ths velomty head has chanqedby nore than 0.5 ft lQ.15 ml. This may indicate the need for mddiUonr l  cross 

~ s o t ~ o n ~ .  
River: E M  Reash: Reach Rs: 18.087 Profile: Puturs 

waFning - ~ i ~ ~ d ~ d  f low  sompursd for thre ~ r ~ s s - s e s n a n .  
Rlver: EMF Reaoh: Reash 1 RS: 1 8 . O B 1  Profile: Existrng 

warning - srass-esctlon snd had to bs sirended ~ ~ r t ~ ~ i ~ y  for the computed ustar  ~vrfaoe. 

RxVsr: EMF Reaoh: Reach 4 RS: 17.339 Profile: ExilCing 
".minv - Ths cro.o-aesrion end point. had to be sxtendsd vertically for the oowured water surface. 

River: EMF Reaah: Reach 4 RS. 17.288 ProfllB: Existing 
warning - me Eross-seotlon end polnra had to be extended vertically for the cawted water aurfaos. 

Rlver: EMF Reash: Reash 1 R5: 17.269 Profrle: Nture 
warning - The oonvey.ncs ratio 1uprtrem c0nvey.n~ divrdsd by downstream sonveyanos1 is I... than 0 . 7  or greater than 1 . 4 .  

Thi. may xn*rs.te the nee* for additional cross rsoeions. 
River: EMP Reash: Reach 4 RS 17.269 Proflie: Existing 

Warning - The cross-aestron end point. had to be extended vsrtisn11y for the oompvred uatsr surface. 
warning - Ths velocity haad ha. Changed by more than 0 . 5  fL (0 .15  m1. This may indisate the  n o d  for .ddit>onal orosa 

LI.3EtlO"l. 
warning - The oonveyanoe ratio lupscrsm conveyance divided by downacream conueyansel is less than 0.7 or grsatsr than 1.4. 

 his m y  indicare t h s  nsed far  additional ~ r o a a  s e s t ~ o n s .  
Rivar: EMF Reach: R s a ~ h  4 R S  17.261 Profile: Ex l i rang  

Nore - Yarnoll .".*er i s  not  Vall* if the water  Surfase is &a"- the lo" ohord or if Olere la vair f l o w .  The Tarnall 
answer ha8 been disregarded. 

Nore - nomenrum 1. nor V.IL~ if the water .urfaee ia &avo the low ohor6 or if there  XB WBII: flow.  he m n t m  
answer has been drsregarded. 

R>usr: EMF Reach: Rsaoh 4 RS: 17.261 Profile: E r l l i t i n g  Downstrsm 
warning - me velo.ity haad has =hangad by than 0.5 ft 10.15 T ~ I .  MY indioars the need for additional croas 

sections. 
w,,,,., - Ths oo"veyan.B ran. 1upstrem CDnveyanos divided by dovnstrean conveyanne1 1. lea. than 0 . 7  or greater than 1.4. 

This may indxoats the need for addiiional cross sest,one. 
~ i v e r :  EMF nsash: R~.c~ 4 RS: 17.254 profi le:  zxiseing 

Warning -   he sroas-serrion end points had to be exrendsd vertlsally for the fompvCed water surfam. 
River: EMP Re=&: Reaoh 4 RS: 17.25 Profile: Exlsking 

Warning - Divrded flow computed for t h i s  cross-nectlon. 
River: EHP Reah:  Reach 4 RS: 17.17 Profile: Existing 

warning - Th. cr0.s-section and pomra had to bs extended V e r L A u l l y  for the s o w v r e d  xarsr surfiaas. 
mrning - veiooi~y hsad has =hanged by more than 0 . 5  f r  10.15 ~ O I .  m i s  may indicate the for additional cross 

seorlonll. 
Rlver: EM6 Reach: Reafh 4 BS: 17.101 Profile: Design 

warrung - The vsl~slty head has changsd by more rhsn 0 . 5  ft 10.15 17). This may l n d i c a f s  fhs nesd for additional cross 
essnons. 

,,.ming - The conveyancs rari. ,up.tr*m Eonvayanoe divided by dovnstream ~onveyanrel 1s leas than 0 . 7  or gr..tsr than 1.4. 
Thra may indloate the  nsed for addxrional cross ssctionB. 

RlvBr: EMF Reach: Reach 4 RS: 11.101 Profile: N t Y r e  
Warning -  he val~ciry head has shangsd by -re than 0 . 5  tt IOIS ml. This may indicate tho  need for additional cross 

s*st>ons. 
Warn,ng - The oonveyanse rat io  lupatrem sonvsyan~s divided by dovnatrsm oonveyanfsl Is less than 0 . 7  or gr~atsr than 1.4. 

Thrs may indicate t h e  nesd for additronal croas aeotions. 
~ l v ~ r :  EMF h a o h :  mash 1 RS: n . l o l  ~ ~ o r i l s :  ~ x l a t ~ n g  

warning - sioss-sesrron end pointa had to he extended vertically for the o w u t e d  ~ a t a r  surfaas. 
warning - velosrry head has by than 0.5 ct 10.15 m i s  may indrsate tns for nddlrional cross 

secrions 
warning - ~ h s  conveyance ratio lupatrem ~ o n v q a n c s  divided by dounstrsam conveyanc.1 le Isas than 0.7 or greater than 1 . 4 .  

Thi. may i"dic.ts fhs nee* for a M i t i D n a l  cross 0eOtlor.e. 
River: EMF Reach: Re=& 4 PIS: 17 .086  Profile: Design 

warnln. - Tho flow ca l cuhted  by the  ."menturn equatzon show0 riaso . flow. For th. bear Solutton, rhia profile should 
be run an a mxxo* flow problm. 

River: EMF Reach: Reach 4 R5: 17 .086  Profile: Design tlomstrsam 
Warning -   he v a i ~ ~ i r y  head has changed by more than 0.5 et 10.15 m). mls may i n d i c a t e  the  nood for addlt ioml Eroas 

gect iona .  
Warning - Ths convsyaoce rario (up~tream oonvsyanoe divided by domqtrean oonvsysnool is loss than 0 . 7  or greater than 1 . 4 .  

Thi. may i"dic.re chs need for addlr lonl l  oroea ascnons.  
EMF h a s h :  math 4 RS: 17.086 ~rofile: Future 
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warning - The flow regmm ~alcularsd by ths msntm equatxon show. c1a.a B flow. mr the h a t  .01~tion, this plofile should 
be run a. . lnlrsd t i o r  problsm. 

RxYar:  EMF maoh: Reaoh 4 RS: 17.086 PIOfile: Futura Vpatrem 
warnin. - w he vslooity haad has ohangad by wra than 0 .5  ct 10.15 nl. ?hi. m y  indicate the n.sd for additional cross 

~ ~ 

..ct.ion.. 
River: EMF Reach: Reach 4 RS: 17.086 Profile: Future Ooxnatream 

Yarning - The velocity head has .hang& by mnrm than 0.5 fr  (0.15 ml . This m y  indiuta the mead for ddition.1 cr0.s 
.sction. ....-- ~- 

Yarning - The sonvwanco ratio lupatrsam convayanca divided by d o m s t r e m  convwanc.1 in 1.s. than 0.7 or 
Thr. m y  indlsate th. ".ad for addrrional rrro.. ..stlo".. 

River: IHF Reach: Reach 4 RS: 17.086 Profile: Existing 
Warning - The f l o w  rsglme calculatd by tha -ntm .quation shown class B flow. For th. bent .olutlon. 

bs run as a rnlxed flow problw. 
Rivar: EMF Reach: Reaoh 4 RS: 17.086 Profile: Exlmtina Domstraun 

greater than 1.4. 

thia profile should 

warnlnv - =ha en-rw aguation could not be balanced ulrhln tho  epcifisd n w r  or iterations. ~ h s  proqrun used sririul 
dapth for Lhs water surFscs and continued on with ths oalaulatlona. 

warning - Tha vsloslty held has =hanged by wre khan 0.5 It 10.15 m).  ?his m y  indicate ths nssd lor additional cr0.e 
"s~linnl~ . . . . . . . . . . 

Warning - The conueyanca ratio lupskrem oonueyanse dividsd by domatr.am sonv.y.nas1 is 1s.. khan 0.7 or  graatsr than 1.4. 
This m y  in*rs.cs th. "..d for .dditi~"ll are.. ..=tion.. 

wsm,ng - During the standard .tap 1t.ration.. whsn ths a..uMd water aurfac. ul. ..t .qua1 t o  critical dapth, the calcularsd 
water surraoe cams back below orirical depth. =his indicates that thmrs ia not a valid mubsritiul innwar .  
progrm defaulrsd to criclcal dsprh. 

R~ver: EMF Reach: Reach 4 RS: 17.082 ProIlle: Dssign 
warning - The sonv~yanse ratlo lupntrmam OonvWanso dlvided by d o m m t r e m  conveyancsl is 1.s. than 0.7 or greater than 1.4. 

Thl* m y  indlcata ths nsed for additional aron. .sotion.. 
River: EMP Rsach: Reach 1 RS: l7.082 Prollls: Riture 

Yarning - Tha oonveyanos ratio (upstream conveyonce dlvlded by dommtrsun convsyancsl is Iesa than 0.7 or grsatsr U n n  1.4. 
This m y  indicate the "sad for additional r roaa  seotions. 

River: EMF RalCh: RePEh 4 RS: 17.082 ProCile: Existing 
Yarning - The conueyanca ratxo lupstrem conveyance divided by d o m s t r a m  convsyancd ia leas than 0.7 or' gr-ater than 1.4. 

Thrs m y  indlcats the nesd For additLonal cr0.s Bestion.. 
Rivsr: EMF Reach: Reach 4 RS: 17.071 Profile: Dealgn 

~ a r n i n g  -  he vmlosiry b a d  has 0hang.d by more than 0 .5  rt 10.15 ml. *him m y  indicate the need for additional oron. 
sections. 

Uarning - The convsyanse rillio lupatrsam convayanca dividsd by domstrem convwanc.1 is I... than 0.7 or 9r.at.r thin 1.4. 
Thia m y  indlcats the n.ed for additional 0ro.s seotiona. 

warning -   he enerw loas uaa greater than 1.0 lt 10.3 nl. htwsen ths ourrant and nrevious cro.8 ~eotion. mi. m v  indiaars 
the need f o r  additional cro.. ..crions. 

RIVsr :  EMF Reaoh: Reach 4 RS: 11.011 Profils: Nture  
Warnrng - Ths velocxty head ha* changed by more than 0.5 Ft 10.15 n). Thra m y  fndioate the nssd for additional cross 

. s c n o n a .  - - ~ ~ - ~  - 

warning - ?ha oonveyancs ratro (upstream conveyance divided by doun.treun convey.nce1 in I... than 0.7 or greater than 1.4. 
~h'a m y  tndrcate ths need for additional oross smctions. 

warnmp - T ~ O  energy loaa wan greatsr than 1.0 fr 10.3 m1. between tha ourrent and previou. cross ssction. mi. m y  xmdicats 
the ".ad for additional cro.. ..ction.. 

RXV-I: EMF Rsooh: R s a ~ h  4 RS: 17.071 Profils: Existing 
Warning - The valocity head haa changed by mare than 0.5 ft 10.15 .I. Thls m y  indicate the nesd for additional 0ro.s 

section.. 
warning -  he convsyance ratio lupstream conveyance divided by d0unetr.m conv.yanul is lens than 0.7 or vreater than 1.4. 

This m y  indxsate the need for additional crom. ~ e c t i o n a .  
warning - ~ h s  energy loss r a n  greater than 1.0 fr 10.3 .I. bsrvmmn the current and pravious orom section. ~ h i n  m y  indiaate 

rhm "sad For .ddit,O".l or0.a .ssrion.. 
River: EMF Rsash: R P D E ~  4 RS: 16.819 ProCilP: N t Y m  

wamxng - Di"1d.d <lo" oompursd tor mi. Ero..-ssstlon. 
R ~ v s r :  EHF Reach: Reaoh d RS: 16.242 Profile; Daslqn 

warning - ~ h s  conveyance ratlo lupatream ~onvryansa dxvidad by downstream sonvayancsl in leas than 0.7 or srearar than 1.4. 
Thle may indiaats ths n.s.3 for additional 0ro.n .motlo".. 

Rlver: EMF Raash: Reach 4 RS: 16.242 Prollla: Nrurs 
Warning - The oonvayanss ratio lup8tr.m convsyanos dlvidod by doxnmtrem conv.yanC~1 is 1e.n than 0.7 or  vreatsr than 1.4. 

 has m y  indicate the need for additional croaa aeoiionm. 
River: EMF Ra3.h: Rsash 1 RS: 16.242 Protile: Exintin. 

warning - ~ h s  =roa.-.smtion end points had to be extanded vertically for the computed uatar aurfaoa. 
Vamlng - Ths oonueyanos r a n 0  lupstrem aonv.y.ncs d i v i d d  by downstrem conv.yanc.1 in 1.m than 0.7 or gre.rer than 1.4. 

Thl. m y  Ind...te Lh. n.sd for .dditiO".l cro.. ..ction.. 
Rivsr: EMF ileoch: Rsach 4 RS: 16.240 Profile: Design D0un~kr.m 

Uarnxng - The conveyance ratlo 1upety.M conv.yance dlvldsd by domstream oonvayanc.1 is laas than 0.7 or graater than 1.4. 
This m y  indlcat. ths ".ad for add1tion.1 sro.. .."tl.".. 

Rivsr: EMF Reach: Rsarh 4 RS: 16.240 Prolila: Future Downstream 
warning - Th. c0nvsy.n.e ratio iup.tr.m conv.2y.ncs dlvidsd by do*n.rr.m c.nvsy.no.1 is I... Ch." 0.7 or  grs.t.r than 1.4. 

 hie m y  ind~cat. the need for additional cross asorion.. 
Rlvsr: EMF haoh: Reish 1 RS: 16.240 Profile: Existing 

 NO^. - m a n t u n  inswar is nor valid if the water murface is rha low chord or sf =her. i. u a ~ r  1 1 0 ~ .   he -ntm 
an.x.r ha* be." di.r.9.rd.d. 

River: EHF Reaoh: Reaoh 1 RS: 16.240 Profile: Exietxng Dornatr.~ 
Yarning - The convsyanca ratio lupstreun Oonveyancs divided by d0mStr.m conveyanc.1 ia I... than 0.7 or graabr than 1.4. 

 his m y  indicate the need for additional cream aectiona. 
Rlvar: PHF machi RaaoII I RS: 15.811 Profila: lii.ting 

Warning - D~vidsd Flow o w u t s d  for thi. cross-aeotlon. 
RlVsr: P W  Reach: Reaoh 4 RS: 15.225 ProII1e: Ixisfing 

Warning - The orosm-section end point. had t o  be eitanded vertically for the computed vat.= nurfaom. 
River: EM Reach: Reach 4 RS: 14.926 Drolils: Existing 

Warning - ~ h s  =roes-.action and points had to h ext-nded v.~tic.lly for the c m u t e d  water surfso.. 
River: EMF Reaoh: Reash 4 RS: 14.823 Profile: Pximting 

Warning -  ha crosa-sectron and points had to be ext-ndsd vertiully for the computad water surfao.. 
Rlver: PHF Reach: Reach 4 RS: 14.764 PIoflle: Design 

warning - The ve10.1ty he.., ha. changed by more than 0.5 r t  10.15 .I, This m y  indicar. kh. n.sd for additional cro.. 
.OCtlO"l l .  

Warning - The convsyanos ratio lupatrsm convayanoa divided by domstraun aonuryanoel I. 1.'. than 0.7 or greater than 1.4. 
This m y  lndfcats the need for additional amla a.aLions. 

Rlver: EMF Reach: Rpach d RS: 1 4 . 7 6 4  Profils: RILurs 
warnxnrl -   he valociry head has changed by more than 0.5 ct 10.13 ml.  his m y  indioars the nasd f o r  additionel aross 

.sation.. 
Warning -   he conueyanca rarxo 1upstr.m ~onuwanc. dxv~ded by d o m m t r e m  conv~yanss1 I. 1s.. than 0 . 7  or graatar than 1 . 4 .  

Thi. may indicate the ".ad for .dditi~".l cr... ..a tl.".. 
Rluer: EMF ReaOh: Reach 4 RS: 14.764 Profilo: Extmting 

EAST MARICOPA FLWDWAY PAGE 98 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 4 



warning - The Eroaa-.e.tlon end poini.  had eo be extended v e r t i u l l y  for t h e  oornpvted mter surfaes. 
Rarnxnq - The v e l o s l r y  hsad has  .=hanged by rrars than  0 . 5  ft (0 .15 ml. This m y  i n d r c a t e  tho n o d  Per addrnonal oross 

s e a t i o n s .  
warning - The canvsyanse ratlo (upstream oonvsyancs divided by domstreem oonueyanc~) is  l e s s  t h a n  0 . 7  or greater than 1 . 4  

mi. my indxsate  rhe need for a d d l t ~ o n a l  cross seotiona. 
River: E m  Reach: Reash 4 RS: 14.754 P r o f l l s :  Dsslg" 

warning - The *"srW sw.rron n o t  be halanoad Withi" the spe0ifi.d n-r of i t e n n o n s .  Ths p r w r a m  used  c r i r r u i  

dsprh for the uarer aurfase and cont inued  on r l rh  the u l m l a r l o n a .  
Warning - Tho ~ ~ l o s i t y  head has ohangod by mre than 0 . 5  ft (0.15 m). This nuy r n d i u t o  ths nead COr additional sro8S 

sections. 
warning - Tho sonvoyancs ra t10  (upstream oonveyance drvidsd by dometream ronveyanssl is isaa than 0 . 7  or greater than 1.d. 

Thi. m y  indisars the nesd for additional ero.. .estions. 
- T ~ S  lose Was greater than 1.0 ft (0.3 n ~ .  beeween the current and p r w i ~ u a  ~ross section.  his m y  i n d i c a t e  

the "Bed for additional cr0.a .ost1ons. 
H.mlng - Durinq ths .ta"dlid step i t o r a t i o n a ,  whon the a s e m  water aurfaoe was .at -*a1 to critical *spth, the u l ~ l a t s d  

surfaEe back bslOY ErltLEa~ depth. m i a  indxsatea that thers is not a -lid s u b c r i e l c a ~  nnsxer. ~ h s  

program defaulted t o  critlsal dspth. 
iiore - ~ ~ l n ~ l ~  deptha found at t n u  I O C ~ ~ ~ O ~ .  m e  crltlca~ depth with the lowear, valid, ratsr svrfacs was 

seed. 
~ i ~ ~ ~ :  EMF Reaoh: Reach 4 RS: 1 4 . 7 5 4  Profile: N t u r a  

warning - The energy swation Eould not be balanssd W i t h > "  the a p s c i f i e d  nwLbr of ir.raLlon.. The program vesd critrs.1 
depth for the water s u r f a c e  and s o n t i n u s d  on With the  u l s u l a r i o n * .  

warning - head ha* changed by more than 0.5 ft 10.15 .I.  hie m y  indlsare the need for a d d ~ r i o n a l  oross 
aesrionlr. 

Harnlng - The convsyanse ratro (upstream ronveyanrs divided by dometrsam convey.ncml 5 s  1s.. than 0 . 7  or greatsr than 1 . 4 .  
Thi. m y  ind i ca t e  t h e  noad <or rddLti0ml cross aesnons. 

w~~~~~ - T ~ S  enarm, loss than 1.0 ft ( 0 . 3  m ) .  between t h e  current and prsv ioua  cross section.  his m y  l n d l o a t e  
the nssd for nddiilonai cro.. ~ ~ s r i o n s .  

warnina - Dun". the standard step i t e n t i o n . ,  "he" the .aa- vrtsr surtaro war net w.1 t o  cririsnl depth, t h e  u l o u l a t s d  
water surfaos =am* back he low o r i t l c a l  dep th .  Thia indisatee that there is n o t  a M l i d  s u b s r i t X u i  answer. Ths 

program dsfaui rsd  to arltlcal depth. 
Note - Multxp ls  s r i t l s a l  dep ths  were found a t  t h i s  l o o a t l o n .  The o r i t i c a l  dspth v i t h  t h e  l o v e a t ,  valid, water surface wan 

used 
RLvsr: EMF mash:  Reach 4 RS: 1 4 . 7 5 4  Profile: Existing 

warnxng - Ths enarm, squatlo" could not be balanced Withi" the s p s o i c i e d  number of itsratione. The program "Sod fntis.1 
d s p t h  f o r  the water surface and contmued on with t h e  o a l s u l a t l o n o .  

Warnmg - T h e  velosLLy head has changed by more than 0 . 5  ff (0.15 ml. T h i s  w i n d i c a t e  the need for  addltlonal cross 

*esrions. 
warnrng - T h e  conveyanom r a t l a  (upstream ~ o n v s y a n s e  d~vidsd by dornseream oonveyancel rs l e a s  than 0.7 or grsarer than 1 . 4 .  

This m y  i n d i c a t e  the need for a d d i t i o n a l  0ro.r .s.rionn. 
Warning - The croea sssklon had t o  be sxrsndsd  v s r t i e s l l y  d v r i n s  the  criti0.1 depth c a l s u l r t r o n s .  
warning - me s n e r g y ~ o e a  greater than 1.0 ft 10.3 m .  betwean tho current and preu~ous orosa seotion. mirr nuy indicate 

the noad f a r  .dd,t>onal cross ssonona. - During the .randard ,rep iteratlona, "hsn the .named water surface "as .st w.1 to c r i t i c a l  dspth, the oaloularsd 
".fer surrase sms bast below crirlrnl depth. This lndrsater that there is not. M l i d  subcritisal ansxer. Ths 

program defaulted to c r i t i c a l  depth. 
~~r~ - nulrlplo depths were found at this l a c a t i o n .  ~ h s  ~ ~ ~ r i c a l  depth with ths iouest. valid, water surface was 

used. 
Rivsi: EMF Reach: Reach 1 R5: 14 .738  Proflls: Existing 

Warning - The conveyan.se rarro (upstream sonvsyanos dlvlded by domarream ~onueyanrsl is less than 0 .7  ar greater than 1 . 4 .  
T h i s  m y  x n d ~ c a r e  t h e  naed f o r  additional cross sections. 

Rlver: EMF Reach: Reaoh 11 RS: 14 .637  P r o t l l s :  Future 
".mlnq - DiVld~d flow omputs* for th'. cross-oesrion. 

River: EMF Reach: Reaoh 4 115: 14.191 Profrle: N t U r e  
W.mln(l - DL"ldSd flow EompuLsd for t h i s  cross-seation. 

Rluer: EMF Reach: Reach 4 RS: 1 4  Profile: Nture  
warning - Divided f low computed far *his EIoel-ae"t,on. 

Rlver: EMF Reach: Reach 4 Rs: 13.961 Profils: Erlsting 
WarnLng - The oonveyancs ratio (upstreem ~ o n v e y ~ n o s  d i v i d e d  by domatream convsyansel i s  laso than  0.7 o r  grsatar than 2 . 4 .  

Thi. m y  indisare the nee* for add>tionai cross ssstlona. 
Rlvsr: EMF Reach: Reach 4 : 3 . 4 7  Prrr f l l s :  mrurs 

s a m i n g  - m v i d e d  f low oonputed for t h l a  crone-section. 
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HEC-FAS Version 2.1 October 1997 
U.S. Army Corp of Engineers 
Hydrologio Engineering Center 

609 Second Street, Suite D 
Davi.8, Cali.fornia 95616-4687 

(916) 756-1104 
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PROJECT DATA 
Project Title: EMF Reach 3 (1-12-991, FCD 91-06 
Project File : emfr3.prj 
Run Date and Time: 1/12/99 8:17:26 PM 

Project in English units 

Project Description: 
EAST MARICOPA FLWDWAY CAPACITY ASSESSMENT (Reach 3) 
FCDMC Contract No. 97-06 
Prepared by HNTB Corporation, January 1999 
Contact: B. Gary Sun 
HNTB Corporation 
40 North Central Avenue, Suite 300 
Phoenix, Arizona 85004 
(602) 528-4300 

REACH 3 
QUEEN CREEK ROAD TO HUNT HIGHWAY 
(River Mile 13.471 to Mile 9.018) 

The Purpose of the study is to Determine channel capaoity for 
Three Given 100-Year Discharges. 
The Water Surface Profiles Were Calculated 
Using M e  U.S. Army Corps of Engineers' HEC-PAS Computer Program, Version 2.1, 
Dated October 1997, as Implemented by Haestad Methods, Inc. 

Subcritical Flow Run 
3 Water Surface Profiles with 100-Year Discharges Provided by FCDMC (Dated 6-10-98) 
Profile 1 - Design Discharges 
Profile 2 - Future Discharges, Euture Land Use with Retention and without Proposed FCD CIPs 
Profile 3 - Existing Conditions 
The Control Line on the Thalweg of East Maricopa 
Floodway is Station 5,000, and All Cross 
Section Data were Stationed Looking 
Downstream. Cross Section Numbers Indicate in RiverMiles above the Top of 
Drop Stmctnre at the Downstream End of East Maricopa Floodway. 

Starting Water Surface Elevations are the Calculated Water Surface Elevations at 
Cross Section Mile 9.001 from Reach 2 HEC-PAS 3 Profiles Run. 

Levee, Blocked Obstructions, and Ineffective Flow Area Options Were Used 
to Better Model The Floodplain Limits For Three Different Discharge Sets. 

PLAN DATA 
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Plan Title: EMF Reach 3 
Plan File : j:\27559\CADD\CIVIL\DATA\emfr3.p01 

Geometry Title: EMF Reach 3 
Geometry File : j:\27559\CADD\CIVIL\DATA\emfr3.g01 

Flow Title : Profiles l-Design, 2-Future, +Exist 
Flow File : j:\27559\CADD\CIVIL\DATA\emfr3.f01 

Plan Summary Information: 
Number of: Cross Sections = 73 
Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 3 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum nvmber of interations = 20 
Maximum difference tolerance = 0.3 
Flow toleranoe factor = 0.001 

Computational Flow Regime: Subcritical Flow 

FLOW DATA 

Flow Title: Profiles l-Design, 2-Future, 3-Exist 
Flow File : j:\27559\CADD\CIVIL\DATA\emfr3.f01 

Flow Data (cfs) 

River 
EMF 
EMF 
EMF 
EMF 
EMF 
EMF 
EMF 
EMF 

Reach RS 
Reach 3 13.471 
R e a ~ h  3 13.374 
Reach 3 11.26 
Reach 3 11.231 
Reach 3 10.441 
Reach 3 10.171 
Reach 3 9.036 
Reach 3 9.018 

Boundary Conditions 

River Reach Profile 

EMF 
EMF 
EMF 

Reach 3 Design 
Reach 3 Future 
Reach 3 Existing 

Design Future Existing 
6900 8970 12910 
6900 9070 12990 
6900 10060 13910 
8100 10470 14320 
8100 10790 14650 
8100 10800 14660 
8100 10790 14630 
8700 11920 15170 

Upe tream 

GEOMETRY DATA 

Geometry Title: EMF Reaoh 3 
Geometry File : j:\27559\CADD\CIVIL\DATA\emfc3.g01 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 13.471 

INPUT 
Description: Q(D)=6,900 cfs, Q(F)-8,970 ofs & Q(E)=12,9LO cfs 
Overland Flow 

From Dairy Farm (East Side) 
Station Elevation Data nun= 32 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4667.89 1313.9 4683.64 1313.52 4692 1313.4 4706.01 1315.92 4713.6 1317.19 

Known ws - 1296.69 
Known WS - 1298.43 
Known WS - 1300.09 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4667.89 .04 4872.16 ,025 5126.43 .04 

Bank sta: Left Right Lengths: LeEt Channel Right Coeff Contr. Expan 
4872.16 5126.43 84 171.57 254 .3 .5 

Left Levee Station- 4856.34 Elevation- 1314.5 
~ i g h t  Levee Station= 5193.03 Elevation= 1314.2 

CROSS SECTION OUTPUT 

w.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. ift) 
E.G. Slope (ft/ft) 
Q Total (Cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
alpha 
Frctn Loss (ft) 
c & E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Val Head (it) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cis) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Design 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (of=) 
Top Width (ft) 
avg. vei. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (&/'it s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Profile #Future 

1309.08 Element 
0.35 Wt. n-Val. 

1309.42 Reach Len. (ft) 
1303.99 Flow Area (sq ft) 

0.000398 area (sq ft) 
8970.00 Flow (cfs) 
242.77 Top Width (ft) 
4.73 avg. vei. (ft/s) 
9.65 Hydr. Depth (ft) 

449520.4 Conv. (cfs) 
171.57 Wetted Per. (ft) 

1299.43 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.07 Cum Volume (acre-ft) 
0.04 Cum SA (acres) 

Left OB Channel Right OB 
0.025 

84.00 171.57 254.00 

Left 08 Channel 
0.025 

84.00 171.57 
1893.90 

Right OB 
0.040 
254.00 
0.58 

Warning - Divided flow computed for this cross-section, 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 

1311.06 Element Left OB Channel Right OB 
0.45 Wt. n-Val. 0.025 0.040 

1311.51 Reach Len. (ft) 84.00 171.57 254.00 
1305.13 Flaw area (sq ft) 2368.99 70.83 

0.000406 Area (sq ft) 
12910.00 Flow (cfs) 
286.15 Top Width (ft) 
5.29 avg. Val. (et/s) 
11.63 Hydr. Depth (ft) 

640671.5 Conv. (cfs) 
171.81 Wetted Per. (ft) 

1299.43 Shear (lb/sq ft) 
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Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  (ft) 

1 .04  s t r e a m  Power ( l b / f t  s) 
0.07 Cum volume ( a c r e - f t )  
0 . 0 5  Cum SA ( a c r e s )  

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 13.439 

INPUT 
D e s c r i p t i o n :  W e e k  Creek Road Br idge  (Upstream Face) 
8 Span B r i d g e  w i t h  Riprap  

Protection 
Manning n Va lue  o f  ,030 u s e d  f o r  Channel 
Use F i e l d  

Survey Data f o r  Th i s  Croas  S e c t i o n  
Skew Angle  3 0 . 2 6  Degrees ,  

Cross  s e c t i o n  Da ta  A d j u s t e d  
S t a t i o n  E l e v a t i o n  D a t a  n u =  16  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4820.22 1314.4 4854.29 1314.18 4865.21 1312 .26  4895.28 1302.94 4910.85 1299.97 
4934.08 1299 .88  4972.2 1299.4 5011.59 1299.34 5049.94 1299.43 5089.28 1299.7 

5110.4 1300 .66  5127.59 1306.54 5138.88 1310.41 5150.94 1312 .46  5166.8 1314.17 
5190 1314 .46  

Manning 's  n Va lues  num= 3 
S t a  n Val S t a  n Val  S t a  n Val  

4820.22 ,041 4854.29 ,833 5166.8 .04 

Bank S t a :  L e f t  R i g h t  Leng ths :  L e f t  Channel R i g h t  Coeff Cont r .  Expan. 
4854.29 5166.8 64.85 64 .85  64.85 . 3  . 5  

L e f t  Levee S t a t i o n -  4854.29 E l e v a t i o n =  1314.18 
R i g h t  Levee S t a t i o n =  5166.8 E leva t ion-  1314.17 

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width ( f t )  
Vel  T o t a l  ( f t / a )  
Max Chl  Dpth ( f t )  
Conv. T o t a l  ( o f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C & E Loss  ( f t )  

P r o f i l e  #Design 

Element 
W t .  n-Val. 
Reach Len. ( f t )  
Flow Area ( s q  f t )  
Area (sq f t )  
Flow ( c f s )  
Top Width ( f t )  
Avg. Ve l .  ( f t / s )  
Hydr. Depth ( f t )  
Conv. ( c f s )  
Wetted P e r .  ( f t )  
Shear  ( l b / s q  f t )  
Stream Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  #EUture 

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t l f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
Vel  T o t a l  ( f t / s )  
Max Chl  Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length W t d .  ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  Lftl  

1309.05 Element 
0.27 W t .  n-Val. 

1309.31 Reach Len. ( f t )  
1303.53 Flow Area ( s q  ft) 

0.000420 Area ( s q  f t )  
8970.00 Flow (cfa) 

259.32 Top Width ( f t )  
4 .15 Avg. Ve l .  ( f t / s )  
9 . 7 1  Hydr. Depth ( f t )  

437835.1 Conv. ( c f s )  
0 . O O  Wetted P e r .  ( f t )  

1299.34 Shear  ( l b / s q  ft) 
1.00 s t r e a m  Power ( lb / f t  a) 
0 .00 Cum volume ( a c r e - f t )  
0 . 0 1  Cum SA (acres) 

L e f t  OB Channel R i g h t  OB 
0.030 

0 .00  0 .00  0.00 

L e f t  OB Channel R i g h t  OB 
0.030 

0.00 0.00 0.00 
2163.46 
2163.46 
8970.00 

259.32 
4.15 
8 . 3 4  

437835.1 
261.95 

0.22 
0.90 

1 5 . 8 9  1208 .39  0.19 

-- 
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CROSS SECTION OUTPUT Profile #Existing 

W. S. Elev (Etl 1311.03 Element Left OB Channel Right OB 
Vel Head (ft) 0.36 Wt. n-Val. 0.030 
E.G. Elev (Ft) 1311.39 Reach Lon. (ft) 0.00 0.00 0.00 
Crit W.S. Kt) 1304.55 Flow Area (sq ft) 2691.25 
E.G. Slope (ft/ft) 0.000452 Area (sq ft) 2691.25 
Q Total (Cfs) 12910.00 Flow (ofs) 12910 .OO 
Top Width (ft) 273.37 Top Width (ft) 273.37 
Vel Total (£t/s) 4.80 Avg. Vel. (ft/s) 4.80 
Max Chl Dpth (ft) 11.69 Hydr. Depth (ft) 9.84 
Conv. Total (cfs) 607553.8 Conv. (cfs) 607553.8 
Length Wtd. (ft) 0.00 Wetted Per. (ft) 276.58 
M i n  Ch El (ft) 1299.34 Shear (lb/sq ft) 0.27 
Alpha 1.00 stream Power (lb/ft s) 1.32 
Frctn Loss (ftl 0.00 Cum Volume (acre-ft) 170.73 1470.96 16.71 
C 6 E Loss (ft) 0.01 Cum SA (acres) 107.02 143.52 13.91 

BRIDGE RIVER: EMF 
REACH: Reaoh 3 RS: 13.431 

INPUT 
Description: Queen Creek Road 8-Span Bridge 
Elongated Piers With Semi-Circular 

Ends 
Distance from Upstream XS = 0 
Deck/Roadway Width = 64.85 
Weir Coefficient - - 2.6 

Bridge Deek/Roadway Skew = 
upstream Deck/Roadway Coordinates 

num- 27 
Sta Hi Cord Lo Cord Sta Hi Cord LO Cord Sta Hi Cord La Cord 

e 4815.11 1314.39 1312 4854.86 1314.61 1312.77 4865.21 1314.59 1312.26 
4865.22 1314.59 1312.77 4889.67 1314.53 1312.42 4901 1314.52 1312.49 
4902.26 1314.52 1312.48 4929.57 1314.51 1312.39 4939.94 1314.5 1312.46 
4944.38 1314.5 1312.45 4967.11 1314.5 1312.45 4978.44 1314.51 1312.52 
4987.24 1314.51 1312.52 5005.85 1314.51 1312.51 5017.32 1314.5 1312.51 
5029.39 1314.5 1312.5 5044.87 1314.52 1312.49 5056.22 1314.53 1312.53 
5072.13 1314.54 1312.53 5083.22 1314.54 1312.53 5094.63 1314.53 1312.54 
5114.89 1314.53 1312.53 5122.19 1314.55 1312.53 5133.44 1314.57 1312.47 
5150.94 1314.59 1312.46 5156.47 1314.6 1312.5 5196.89 1314.5 1313 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4820.22 1314.4 4854.29 1314.18 4865.21 1312.26 4895.28 1302.94 4910.85 1299.97 
4934.08 1299.88 4972.2 1299.4 5011.59 1299.34 5049.94 1299.43 5089.28 1299.7 
5110.4 1300.66 5127.59 1306.54 5138.88 1310.41 5150.94 1312.46 5166.8 1314.17 
5190 1314.46 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4820.22 .04 4854.29 .03 5166.8 .04 

Bank Sta: Left Right Coeff Contr. Expan. 
4854.29 5166.8 .3 .5 

~ e E t  Levee Station= 4854.29 Elevation= 1314.18 
Right Levee Station= 5166.8 Elevation= 1314.17 

Downstream Deck/Roadway Coordinates 
num= 27 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4815.11 1314.39 1312 4854.86 1314.61 1312 4869.83 1314.58 1312.9 
4873.99 1314.57 1312.49 4889.8 1314.56 1312.55 4901.2 1314.52 1312.54 
4902.26 1314.52 1312.54 4928.69 1314.51 1312.53 4939.9 1314.5 1312.51 
4944.38 1314.5 1312.52 4967.02 1314.5 1312.55 4978.57 1314.51 1312.48 
4987.24 1314.51 1312.48 5006.01 1314.51 1312.48 5017.4 1314.5 1312.5 
5029.39 1314.5 1312.5 5044.79 1314.52 1312.51 5056.3 1314.53 1312.44 
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Downstream Bridge Cross Section Data 
Station Elevation Data n u =  17 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4815.62 ,041 4856.22 .03 5165.77 ,041 

Bank Sta: Left Right Coeff Contr. Expan. 
4856.22 5165.77 .3 .5 

Left Levee Station= 4856.22 Elevation- 1314.24 
Right Levee Station= 5165.77 Elevation- 1314.05 

Upstream Embankment side slope = 0 horiz, to 1.0 vertical 
Downstream Embankment side slope = 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins 
Energy head used in spillway design = 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Piers = 7 

Pier Data 
Pier Station Upstream= 4895.28 Downstream- 4893.11 
upstream n w  3 

Width Elev Width Elev Width Elev 
1.38 1301.94 1.38 1311.94 11.33 1313 

Downatream num- 3 
Width Elev Width Elev Width Elev 
1.52 1302.52 1.52 1312.04 11.4 1313 

Pier Data 
Pier Station Upstreams 4934.08 Downetream- 4932.98 
Upstream n u =  3 

Width Elev Width Elev Width Elev 
1.45 1298.88 1.45 1312.09 10.37 1313 

Downstream num- 3 
Width Elev Width Elev Width Elev 
1.47 1298.81 1.47 1312.14 11.21 1313 

Pier Data 
Pier Station Upstream- 4972.2 Downstream- 4972.27 
Upstream num- 3 

Width Elev Width Elev Width Elev 
1.46 1298.4 1.46 1312.11 11.33 1313 

Downstream num- 3 
Width Elev Width Elev Width Elev 
1.51 1299.05 1.51 1312.1 11.55 1313 

Pier Data 
Pier Station Upstream- 5011.59 Downatrem- 5013.31 
Upstream num- 3 

Width Elev Width Elev Width Elev 
1.45 1298.34 1.45 1312.11 11.47 1313 

Downstream num= 3 
Width Elev Width Elev Width Elev 
1.47 1299.11 1.47 1312.11 11.39 1313 

Pxer Data 
Pler Statlon Upstream= 5049.94 Downstream- 5050.65 
upstream num= 3 
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* Width Elev Width Elev Width Elev 
1.41 1298.43 1.41 1312.08 11.35 1313 

Downstream num= 3 
Width Elev Width Elev Width Elev 
1.43 1299.62 1.43 1311.99 11.51 1313 

Pier Data 
Pier Station upstream= 5089.28 Downstream= 5089.05 
upstream nun= 3 

Width Elev Width Elev Width Elev 
1.51 1298.7 1.51 1312.07 11.41 1313 

 owns stream num= 3 
Width Elev Width Elev Width Elev 
1.48 1298.83 1.48 1312.02 11.25 1313 

Pier Data 
Pier Station Upstream= 5127.59 Downstream= 5126.92 
upstream nu== 3 

Width Elev Width Elev Width Elev 
1.43 1305.54 1.43 1312.05 11.25 1313 

Downstream n u =  3 
Width Elev Width Elev Width Elev 
1.49 1305.8 1.49 1312.01 11.52 1313 

Number of Bridge Coefficient Sets = 1 

LOW Flow Methods and Data 
Energy 
Momentum Cd = 1.33 
Yarnell Kval = .9 

Selected Low Flow Methods = Highest Energy dnsver 

High Flow Method 
Energy Only 

0. Additional Bridge Parameters Add Friction component to Momentum 
Do not add Weight component to Momentum 
claas B flow critical depth computations use critical depth 

inside the bridge at the downstream end 
Criteria to check for pressure flow = Upstream water surface 

BRIDGE OUTPUT Profile #Design 
opening : Bridge 81 

E.G. US. (ft) 1307.96 Element Inside BR US Inside BR DS 
W.S. US. (ft) 1307.73 E.G. Elev (ft) 1307.95 1307.89 
Q Total (ofs) 6900.00 W.S. Elev (ft) 1307.71 1307.62 
Q Bridge (ofs) 6900.00 Crit W.S. (ft) 1302.98 1303.29 
Q Weir (cfs) Max Chl Dpth (ft) 8.37 8.00 
Weir Sta Lft (it) Vel Total (ft/s) 3.93 4.16 
Weir sta Rgt (ft) Flow Area (sq ft) 1754.91 1656.86 
Weir Submerg Froude (r Chl 0.26 0.28 
Weir Max Depth (ft) specif Force (ou ft) 7672.64 7043.66 
Min Top Rd (ft) 1314.42 Hydr Depth (ft) 7.28 7.02 
Min El Prs (ft) 1312.77 W.P. Total (ft) 336.46 323.57 
Delta EG (ft) 0.07 Conv. Total (ofs) 261421 .O 242802.4 
Delta WS (ft) 0 .LO Top Width (ft) 241.02 236.13 
BR open Area (8% ft) 2886.37 Frctn LOSS (ft) 0.05 0.00 
BR open Vel (ft/s) 4.16 C S E L o s e  (ft) 0.01 0.01 
Coef of Q shear Total (lb/sq ft) 0.23 0.26 
Br Sel Mthd Energy only Power Total (lb/ft s) 0.89 1.07 

Warning - The Yarnell method gave an invalid answer. The upatream energy was less than the 
downstream energy. The program defaulted to the next valid (user selected) method. If 
the Yarnell method was the only one selected, the program will default to an energy based 
solution. 

BRIDGE OUTPUT Profile Whlture 
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Opening : Bridge #1 

E.G. US. (ft) 
W.S. us. (ft) 
Q Total (cfs) 
Q Bridge (cfs) 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir sta Rgt (ft) 
Wair Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ftl 
Delta Ws (ft) 
BR open Area (sq f t) 
BR Open Vel (ft/s) 
Coef of Q 
Br Sel Mthd 

1309.31 Element 
1309.05 E.G. Elev (ft) 
8970.00 W.S. Elev (ft) 
8970.00 Crit W.S. (ftl 

Max Chl Dpth (ft) 
Vel Total (ft/s) 
Flow Area (sq ft) 
Froude t Chl 
specif Force (eu ft) 

1314.42 Hydr Depth (ft) 
1312.77 W.P. Total (ft) 

0.08 Conv. Total (efs) 
0.11 Top Width (ft) 

2886.37 Frctn Loss (ft) 
4.55 C L E L o a s  (ft) 

shear Total (lb/sq ft) 
Energy only Power Total (lb/ft s) 

Inside BR US 
1309.31 
1309.02 
1303.60 

9.67 
4.32 

2074.81 
0.26 

10533.24 

Inside BR DS 

Warning - The Yarnell method gave an invalid anawer. The upstream energy was less than the 
downstream energy. The program defaulted to the next valid (user selected) method. If 
the Yarnell method was the only one selected, the program will default to an energy based 
solution. 

BRIDGE OUTPUT Profile #Existing 
Opening : Bridge #1 

E.G. US. (it) 
W.S. US. (ft) 
Q Total (cfs) 
Q Bridge (cfs) 
Q Weir (cis) 
Weir sta Lft (ft) 
Weir sta Rgt (ft) 
Weir Submerg 
Weir M a x  Depth (ft) 
Min Top Rd (ft) 
Min El PrS (ft) 
Delta EG (ft) 
Delta Ws (ft) 
BR open Area (sq ft) 
BR open Vel (ft/a) 
Coef of Q 
Br Sel Mthd 

1311.39 Element 
1311.03 E.G. Elev (ft) 
12910.00 W.S. Elev (ft) 
12910.00 Crit W.S. (it) 

Max Chl Dpth (ft) 
Vel Total (ft/s) 
 low Area (aq ft) 
Froude # Chl 
Specif Force (cu ft) 

1314.42 Hydr Depth (ft) 
1312.77 W.P. Total (ft) 

0.10 Conv. Total (ofs) 
0.13 Top Width (ft) 

2886.37 Frctn Loss (ft) 
5.24 C 6 E Loas (ft) 

shear Total (Ib/sq ft) 
Energy only Power Total (Ib/ft s) 

Inside BR US 
1311.38 

Inside BR DS 
1311.31 

Warning - The Yarnell method gave an invalid anawer. The upstream energy was lees than the 
downstream energy. The program defaulted to the next valid (user selected) method. If 
the Yarnell method was the only one selected, the program will default to an energy based 
solution. 

CROSS SECTION RIVER: EM6 
REACH: Reach 3 RS: 13.426 

INPUT 
Description: Queen Cceek Road Bridge (Downstream Face) 
8 Span Bridge with 

Riprap Protection 
Manning n Value of ,030 used for Channel 
use 

Field Survey Data for This Cross Section 
Skew Angle 30.34 

Degrees, Cross seftion Data Adjusted 
Station Elevation Data num- 17 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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5165.77 1314.05 5196.9 1313.44 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4856.22 5165.77 366 274.54 188 . 3  

Left Levee Station= 4856.22 Elevation= 1314.24 
Right Levee Station= 5165.77 Elevation= 1314.05 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Ye1 Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenoth Wtd. (ft) 
~ i n - ~ h  El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 366.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfsl 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (aore-ft) 0.26 
Cum SA (acres) 0.99 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 

0 E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (£0 366.00 

CROSS SECTION OUTPUT Profile #Existing 

Flow Area (sq ft) 
Area (sq ft) 
Flow (of s) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq f t) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 15.89 
Cum SA (acres) 16.54 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn LOSS (ft) 
c 6 E Loss (it) 

0 CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 13.374 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 366.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (ofs) 
Top Width (ft) 
Avg. vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-f t) 170.73 
Cum SA (acres) 107.02 
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Channel Right OB 
0.030 

274.54 188.00 

Channel Right OB 
0.030 
274.54 188.00 
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INPUT 
Description: Q(D)=6,900 cfs, Q(F)=9,070 cfa 6 Q(E)=12,990 ofs 
Overland Flow 

From The East Side 
Station Elevation Data n u m ~  43 

Sta Elev Sta Elev Sta Elev Sta Elsv sta Elev 

Manning's n Values num= 3 
Sta n val Sta n Val Sta n Val 

4191.79 .04 4875.74 ,025 5143.42 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Ccntr. 
4875.74 5143.42 500 500 500 .1 

Left Levee Station= 4875.74 Elevation= 1310.5 
Right Levee Station= 5143.42 Elevation- 1310.6 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lass (ft) 
C h E Loss (ft) 

1307.52 Element Left 08 
0.25 Wt. n-Val. 

1307.77 Reach Len. (ft) 500.00 
1303.15 Flow Area (ss ft) 
0.000350 Area (aq ft) 
6900.00 Flow (cfs) 
250.03 Top Width (ft) 
4.00 Avg. Vel. (ft/s) 
8.07 Hydr. Depth (ft) 

368864.2 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1299.45 Shear (lb/sq ft) 

1.00 stream Power (lb/ft a) 
0.18 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile $Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 500.00 
Flow Area (aq ft) 
Area lsq ft) 
Flow (cfa) 
Top Width (ft) 
Avg. Vel. (ft/a) 
My&. Depth (ft) 
Conv. lofa) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power llb/ft s) 
Cum volume (acre-ft) 15.89 
Cum SA (acres) 16.54 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 

1310.78 Element Left OB 
0.39 Wt. n-Val. 0.040 

1311.17 Reach Len. (ft) 500 .OO 
1304.80 Flow Area (sq ft) 32.99 
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0.025 
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0.025 0.040 

HNTB CORPORATION 
1-12-99 CAPACITY ASSESSMENT (FCD 97-06) 

REACH 3 



E.G. Slope (ft/ft) 0.000359 Area (sq ft) 32.99 2569.40 5.61 
Q Total (ofs) 12990.00 Flow (cfs) 19.81 12968.56 1.62 
Top Width (ft) 330.85 Top Width (ft) 41.40 267.68 21.77 
Vel rota1 (ft/s) 4.98 Avg. Vel. (ft/s) 0.60 5.05 0.29 
Mar Chl Dpth (ft) 11.33 Hydr. Depth (ft) 0.80 9.60 0.26 
conv. Total (cfs) 685499.2 Canv. (cfs) 1045.5 684367.9 85.7 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 41.86 270.85 21.80 
Min Ch El (ft) 1299.45 Shear (lb/sq ft) 0.02 0.21 0.01 
alpha 1.03 Stream Power (lb/ft s) 0.01 1.07 0.00 
Frctn Loss (ft) 0.18 Cum Volume (aore-ft) 170.59 1451.02 16.70 
C s E toss (ft) 0.00 Cum SA (acres) 106.85 141.44 13.86 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 13.28 

INPUT 
Description: 
Station Elevation Data n u =  41 

Sta Elev Eta Elev Sta Elev Sta Elev Sta Elev 
4191.79 1316.2 4225.12 1315.75 4298.28 1315.63 4324.39 1315.64 4355.21 1315.84 
4398.45 1315.7 4423.55 1315.71 4470.97 1315.88 4490.06 1316.07 4528.9 1316.17 
4563.2 1316.2 4586.77 1316.09 4636.29 1315.35 4665.98 1315.26 4711.17 1315.25 
4714.41 1316.5 4717.17 1315.01 4770.96 1314.72 4786.22 1314.46 4802.44 1312.52 
4816.69 1311.8 4823.71 1310.6 4834.27 1312.56 4841.1 1309.88 4854.71 1309.2 
4859.16 1309.7 4874.29 1310.4 4909.02 1300.34 4924.34 1299.99 4943.57 1299.24 
4967.01 1299.3 4995.04 1299.4 5034.77 1299.24 5049.98 1299.23 5059.13 1299.49 
5104.69 1300.2 5132.33 1307.9 5140.91 1310.34 5161.71 1309.64 5176.78 1312.49 
5191.79 1313.5 

Manning's n Values num= 3 
Sta n Val Sta n Val sta n Val 

4191.79 '04 4874.29 ,025 5140.91 .04 

a Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4874.29 5140.91 250 250 250 .1 .3 

Ineffective Flow n w  2 
Sta L Sta R Elev Sta L 8ta R Elev 

4191.79 4874.29 1314 5140.91 5191.79 1314 
 eft Levee Station= 4874.29 Elevation- 1310.4 
Right Levee " Station= 5140.91 Elevation= 1310.34 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1307.34 Element Left OB Channel Right OB 
Vel Head (ft) 0.25 Wt. n-Val. 0.025 
E.G. Elev lft) 1307.59 Reach Len. (ft) 250.00 250.00 250.00 
Crit W.S. (ft) 1302.88 Flow Area (sq f t) 1703.47 
E.G. Slope (ft/ft) 0.000355 Area (sq ft) 1703.47 
Q Total (Cfs) 6900.00 Flow (cfs) 6900.00 
Top Width (ft) 245.45 Top Width (ft) 245.45 
vel Total (ft/s) 4.05 avg. vel. (ft/s) 4.05 
Max Chl Dpth (ft) 8.11 Hy&. Depth (ft) 6.94 
cow. Total (cfs) 366402.4 Conv. (cfs) 366402.4 
Length Wtd. (ft) 250.00 Wetted Per. (ft) 247.45 
Min Ch El (ft) 1299.23 Shear (lb/sq ft) 0.15 
Alpha 1.00 Stream Power (lb/ft s) 0.62 
Frctn Loss (ft) 0.09 Cum Volume (acre-ft) 0.26 970.72 
C S E Loss (ft) 0.00 Cum SA (acres) 0.99 129.84 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1308.63 Element Left OB Channel Right OB 
Val Head (ft) 0.31 Wt. n-Val. 0.025 
E.G. Elev (ft) 1308.94 Reach Len. (ft) 250.00 250.00 250.00 
Crit W.S. (ft) 1303.53 Flow Area (sq ft) 2025.54 
E.G. Slope (ft/ft) 0.000362 Area (aq ft) 2025.54 * Q Total (cfs) 9070.00 Flow (cfs) 9070.00 
Top Width (ft) 254.47 Top Width (ft) 254.47 
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vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lose (ft) 

4 4 8  Avg. Vel. (ft/s) 
9.40 Hydr. Depth (ft) 

477013.4 Conv. (cfs) 
250.00 Wetted Per. (ft) 
1299.23 Shear (lb/aq ft) 

1.00 stream Power (lb/ft sl 
0.09 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (=fa) 
Top Width (ft) 
Vel Tots: (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch (ft) 
Alpha 
Frctn Loss (ft) 
C b E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (=fa) 
Top Width (ft) 
Avg. Vel. (it/-) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

250.00 250.00 250.00 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 13.232 

INPUT 
Desorintion: 
Station Elevation Data n m -  42 - --- ~ -~ - .. .- .- 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4192.13 1317.2 4209.24 1317.17 4226.76 1317.26 4267.18 1317.02 4299.85 1317.05 
4325.03 1317.3 4336.45 1317.39 4355.96 1317.36 4409.53 1317.04 4455.01 1317.29 
4477.79 1317.4 4504.29 1317.34 4525.68 1316.82 4556.62 1316.72 4614.53 1315.97 

Manning's n Valves num= 3 
Sta n Val Sta n Val Sta n Val 

4192.13 .04 4875.88 ,025 5141.17 .04 

Bank Sta: Left Right Lengths: Left Channel Right 
4875.88 5141.17 283.83 283.83 283.83 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4192.13 4875.88 1314 5141.17 5192.13 1314 
Left Levee Station- 4875.88 Elevation- 1310.1 
Right Levee Station- 5141.17 Elevation- 1310.28 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (tt/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 

1307.23 Element 
0.27 Wt. n-Val. 

1307.50 Reach Len. (ft) 
1303.00 Flow Area (sq ft) 
0.000392 Area (sq ft) 
6900.00 Flow (cfr) 
244.09 Top Width (ft) 
4 1 8  Avg. Vel. (ft/s) 
8.14 Hydr. Depth (ft) 

348432.4 Conv. (cfs) 

EAST MARICOPA FLOODWAY PAGE 12 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 3 

Coeff Contr. Expan. 
.1 .3 

Left 08 Channel Rzght OB 
0.025 

283.83 283.83 283.83 
1649.06 
1649.06 
6900.00 
244.09 
4.18 ~ - -  

6.76 
348432.4 

HNTB CORPORATION 



Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (it) 

283.83 Wetted Per. (ft) 246.03 
1299.09 Shear (lb/sq ft) 0.16 

1.00 Stream Power (lh/ft s) 0.69 
0 .ll Cum Volume (acre-ft) 0.26 961.10 
0.00 Cum SA (acres) 0.99 128.43 

CROSS SECTION OUTPUT Profile Xhltura 

W.S. Elev (ft) 1308.51 
Vel Bead lft) 0.33 
E.G. Elev (ft) 1308.84 
Crit W.S. (ft) 1303.65 
E.G. Slope (ft/ft) 0.000395 
Q Total (cfs) 9070.00 
Top Width (ft) 253.28 
Vel Total (ft/s) 4.61 
 ax Chl Dpth (ft) 9.42 
Conv. Total (cfs) 456445.1 
Length Wtd. (ft) 283.83 
Min Ch El (ft) 1299.09 
Alpha 1.00 
Frctn Loss (ft) 0.11 
C & E LO98 (ft) 0.00 

Element 1 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area lsq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Val. (ft/s) 
Hydr. Depth ift) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

;eft OB Channel Right OB 
0.025 

283.83 283.83 283.83 
1968.84 
1968.84 

CROSS SECTION OUTPUT Profile #Existing 

w . s .  Elev (ft) 1310.46 Element Left OB Channel Right OB 
Vel Head (ft) 0.43 Wt. n-Val. 0.025 
E.G. Elev (ft) 1310.89 Reach Len. (it) 283.83 283.83 283.83 
Crit W.S. (ft) 1304.71 Flow Area (sq ft) 2476.52 
E.G. Slope (ft/ft) 0.000402 Area (sq ft) 40.52 2476.52 12.02 
0 Total -1cfs) 12990.00 Flow (cfs) 12990.00 
Top width (ft) 328.95 Top Width (ft) 
Vel Total (ftls) 5.25 Avg. Val. (ft/s) 
Max Chl Dpth (ft) 11.37 Hydr. Depth (ft) 
Conv. Total (cfs) 648114.1 Conv. icfs) 
Length Wtd. (ft) 283.83 Wetted Per. (ft) 
Min-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loae (ft) 

1299.09 Shear (lb/sq ft) 0.23 
1.00 Stream Power (lb/ft s) 1.22 
0 .ll Cum volume (acre-ft) 170.04 1407.33 16.50 
0 .OO Cum SA (acres) 106.20 136.85 13.45 

Warning - Divided flow oomputed for this cross-seotion. 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 13.179 

INPUT 
Description: 
Station Elevation Data n m =  45 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4193.67 1317.4 4217.26 1317.45 4247.1 1317.51 4275.14 1317.44 4314.53 1317.71 
4333.05 1317.8 4346.23 1317.83 4390.92 1317.68 4411.01 1317.45 4449.52 1316.68 
4515.99 1316 4541.24 1315.46 4572.93 1315.49 4605.57 1315.44 4622.52 1315.51 
4675.33 1314.9 4687.52 1314.99 4695.36 1314.96 4700.44 1316.45 4703.33 1315.12 
4721.38 1315.1 4727.74 1315.2 4746.45 1314.95 4778.27 1314.31 4798.23 1311.54 
4817.18 1311.1 4823.73 1310.05 4833.4 1312.06 4840.08 1309.62 4847.17 1308.77 
4857.06 1308.4 4861.23 1310.09 4874.79 1309.95 4897.33 1303.87 4912.41 1299.73 
4991.83 1299 5025.68 1299.36 5039.49 1299.39 5097.38 1299.77 5104.3 1299.93 
5140.08 1310.5 5162.11 1309.72 5176.84 1313.03 5190.46 1313.48 5193.67 1313.65 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4193.67 .04 4874.79 ,025 5140.08 .04 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Evan 
4874.79 5140.08 462 500 535 .I .3 

EAST MARICOPA FLOODWAY PAGE 13 HNTB CORPORATION 
CAPACITY ASSESSMENT (PCD 97-06) 1-12-99 
REACH 3 



Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4193.67 4874.79 1313 5140.08 5193.67 1313 
Lsf t Levee Station= 4874.79 Elevation= 1309.95 
Right Levee Station= 5140.08 Elevation- 1310.5 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (It) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C & E Loss (ft) 

1307.12 Element 
0.27 Wt. n-Val. 

1307.39 Reach Len. (ft) 
1302.79  low Area (sq ft) 

0.000378 Area (sq ft) 
6900.00 Flow (ofs) 
243.36 Top Width (ft) 
4 1  Avg. Vel. (ft/s) 
8.12 Hydr. Depth (ft) 

354918.5 Conv. (ofs) 
500.00 Wetted Per. (ft) 
1299.00 Shear (lb/aq ft) 

1.00 Stream Power (lb/ft 8) 

0. la cum volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ftl 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (8q ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft 8 )  

Cum vol- (acre-f t) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ftl . . 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C h E LOBS (ft) 

Element 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (CfS) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (ofs) 
Wetted Per. (ft) 
shear (lb/sq it) 
stream Power (lb/ft 8 )  

Cum Volume (acre-ft) 
cum SA (acres) 

warning - Divided flow computed for this cross-section. 
CROSS SECTION RIVER: EM6 
REACH: Reaoh 3 RS: 13.084 

INPUT 
Description: 

EAST MARICOPA FLOODWAY PACE 14 
CAPACITV ASSESSMENT (FCD 97-06) 
REACH 3 

Left OB Channel Right OB 
0.025 

462.00 500.00 535.00 

Left 08 Channel Right 08 
0.025 

462.00 500.00 535.00 
2489.34 

36.09 2489.34 
12990.00 

40.07 264.79 
5.22 
9.40 

654322.9 

HNTB CORPORATION 
e 



Station Elevation Data num= 44 e Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
4173.25 1318.1 4197.76 1318 4257.3 1318.05 4289.47 1317.96 4306.33 1317.98 
4945.92 1317.7 4375.98 1317.82 4405.51 1317.86 4439.89 1317.54 4457.24 1317.52 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4173.25 .04 4870.91 ,025 5137.76 .04 

sank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4870.91 5137.76 234 250 267 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4113.25 4870.91 1313 5137.76 5173.25 1313 
Left Levee Station= 4870.91 Elevation= 1309.7 
~ i g h t  Levee Station= 5137.76 Elevation= 1310.2 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
vel Total (ft/s) 

a  ax Chl Dpth (ft) 
conv. Total (of=) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #Design 

1306.95 Element 
0.25 Wt. n-Val. 

1307.20 Reach Len. (ft) 
1302.44 Flow Area (sq ft) 

0.000348 Area (sq ft) 
6900.00 Flow (cfs) 
245.79 Top Width (ft) 
4.02 Avg. Val. (ft/a) 
8.28 Hydr. Depth (ft) 

370042.9 Conv. (cfs) 
250.00 Wetted Per. (ft) 
1298.67 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft 8 )  

0.08 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. EleV (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loas (ft) 

1308.23 Element 
0.31 Wt. n-Val. 

1308.54 Reach Len. lft) 
1303.10 Flow Area (sq ft) 

0.000355 Area (sq ft) 
9070.00 Flow (cfs) 
254.80 Top Width (ft) 
4.46 Avg. Vel. (ft/sl 
9.56 Hydr. Depth (ft) 

480454.1 Conv. lcfs) 
250.00 Wetted Per. (ft) 
1298.67 shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.09 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Left 08 Channel Right OB 
0.025 

234 .OO 250.00 267.00 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1310.17 Element Left OB Channel Rrght OB 
Vel Head (ft) 0.40 Wt. n-Val. 0.025 
E.G. Elev lft) 1310.58 Reach Len. (ft) 234.00 250.00 267.00 
C r ~ t  W.S. (ft) 1304.15 Flow Area (sq ft) 2543.71 
E.G. Slope (ft/ft) 0.000370 Azea (sq ft) 37.55 2543.71 
Q Total (cfs) 12990.00 Flow (cfs) 12990.00 

EAST MARICOPA FLOODWAY PAGE I5 HNTB CORPORATION 
1-1249 CAPACITY ASSESSMENT (FCD 97-06) 

REACH 3 



Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E Loss (ft) 

308.60 Top Width (ft) 41.83 266.76 
5.11 Avg. Vel. (ft/s) 5.11 
11.50 Hydr. Depth (ft) 9.54 

674987.1 Conv. (cfs) 674987.1 
250.00 Wetted Per. (ft) 269.66 
1298.67 Shear (lb/sq ft) 0.22 

1.00 stream Power (lb/ft s) 1.11 
0.09 Cum Volume (acre-ft) 169.40 1362.27 
0.00 Cum SA (aeres) 105.50 132.07 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 13.037 

INPUT 
DBSCIiptiOn: 
Station Elevation Data num= 46 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4209.65 1317.7 4222.38 1317.91 4236.91 1317.9 4284.66 1318.03 4328.03 1318.02 
4347.36 1318.2 4372.5 1318.54 4393.06 1318.59 4403.32 1318.51 4417.98 1318.25 
4420.78 1318.3 4456.63 1317.76 4468.9 1317.67 4472.38 1317.49 4509.02 1317.61 
4541.42 1316.9 4563.59 1316.84 4578.74 1316.7 4584.69 1316.84 4591.05 1316.77 
4620.28 1317 4647.42 1316.51 4670.88 1316.14 4696.73 1315.32 4700.91 1316.84 
4705.13 1315.2 4736.2 1314.59 4760.16 1314.1 4789.01 1313.54 4812.14 1310.82 
4820.88 1312.2 4825.73 1310.03 4841.15 1307.91 4849.01 1308.4 4855.66 1309.46 
4870.21 1309.4 4907.33 1299.19 4928.85 1299.17 4995.77 1298.52 5063.28 1298.8 
5100.99 1299.4 5115.56 1303.54 5138.76 1310.2 5168.02 1309.56 5191.32 1313.71 
5207.23 1313.9 

Manning's n Valuea num= 3 
Sta n Val Sta n Val Sta n Val 

4209.65 .04 4870.21 ,025 5138.76 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4870.21 5138.76 272 293.35 315 .1 .3 

Ineffective Flow n u =  2 
Sta L Sta R   lev Sta L Sta R Elev 

4209.65 4870.21 1313 5138.76 5207.23 1313 
Left Levee Station= 4870.21 Elevation- 1309.4 
Right Levee Station- 5138.76 Elevation- 1310.2 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
M U  Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C h E Loss (ft) 

1306.87 Element 
0.24 Wt. n-Val. 

1307.11 Reach Len. (ft) 
1302.22 Flow m e a  (aq ft) 
0.000325 m e a  (aq ft) 
6900.00 Flow (cfs) 
247.77 Top Width (ft) 
3.93 Avg. Vel. (ft/s) 
8.35 Hydr. Depth (ft) 

382853.8 Conv. (cfs) 
293.35 Wetted Per. (ft) 
1298.52 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft 8 )  

0. lo cum volume (acre-£ t) 
0.00 Cum SA (acres) 

Left OB Channel Right OB 
0.025 

272.00 293.35 315.00 

CROSS SECTION OUTPUT Profile WNture 

W.S. Elev (ft) 1308.15 
Vel Head (ft) 0.30 
E.G. Elev (ft) 1308.45 
Crit W.S. (it) 1302.87 
E.G. Slope (ft/ft) 0.000336 
Q Total (cfa) 9070.00 
Top Width (ft) 256.89 
vel Total (ft/s) 4.36 

EAST MARICOPA FLOODWAY 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 3 

Element Left OB Channel Right OB 
Wt. n-Val. 0.025 
Reach Len. (ft) 272.00 293.35 315.00 
Flow Area (sq ft) 2078.77 
Area (sq ft) 2078.77 
Flow (efs) 9070.00 
Top Wxdth (ft) 256.89 
Avg. Vel. (ft/s) 4.36 

PACE 16 HNTB CORPORATION 
1-12-99 



Max Chl  Dpth ( f t l  9.63 Hydr. Depth ( f t )  8 .09 
Conv. T o t a l  ( c f s )  494814.2 conv.  ( c f s )  494874.2 
Leng th  Wtd. ( f t j  293.35 Wetted Per .  ( f t )  259.33 
Min Ch E l  (ft) 1298.52 Shear  ( l b / s q  f t )  0 .17  
Alpha 1.00 s t r e a m  Power ( l b / f t  3) 0.73 
F r c t n  Loss  ( f t )  0.10 C ~ l m  V01:2,3e (sore-ft) 1 5 . 8 9  1109.84 0 . 1 9  
C 6 E Loss  ( f t )  0.00 Cum SA ( a o r e s )  16.54 127.62 0 .64  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

w . s .  E l e v  ( f t )  1310.09 Element L e f t  OB Charnel  R i g h t  OB 
vel Head (ft) 0 . 3 9  W t .  n-Val. 0 .025  
E.G. EleV ( f t )  1310.49 Reach Len. ( f t )  272.00 293.35 315.00 
c r i t  W.S. ( f t )  1303.92 Flow ill'ea ( s q  f t )  2590.06 
E.G. S l o p e  (ft/ft) 0.000351 Area (sq f t )  5 0 . 0 1  2590.06 
Q T o t a l  ( c f e )  12990.00 Flow ( c f s )  12990.00 
Top Width ( f t )  312.81 Top Width ( f t )  44.62 268.18 
vel T o t a l  ( f t / a )  5 .02 Avg. Ve l .  ( f t l s )  5 . 0 2  
Max Chl  Dpth ( f t )  11.57 Hydr. Depth (ft) 9.66 
Conv. T o t a l  ( c f s )  693189.1 Conv. (0f.s) 693189.1 
Length Wtd. ( f t )  293.35 Wetted Per .  ( f t )  271.07 
Min Ch E l  ( f t l  1298.52 Shear  ( l b / s q  f t )  0 .21  
Alpha 1 . 0 0  s t r e a m  Power ( l b / f t  $1 1 . 0 5  
F r c t n  Loss  ( f t )  0 .11  Cum Volume ( a c r e - f t l  169.17 1347 .53  1 6 . 4 7  
C 6 E Loss  ( f t l  0.00 Cum SA (eores l  105.27 130.53 1 3 . 3 7  

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 12 .981  

INPUT 
D e s c r i p t i o n :  
s t a t i o n  E l e v a t i o n  Da ta  num= 45 .. S t a  E l e v  S t a  E l a v  sta  lev S t a  E l e v  S t a  E l e v  

4215.15 1319 .1  4228.3 1319.22 4252.67 1318.98 4279.27 1318.94 4301.25 1318.85 
4321.07 1318 .7  4351.24 1318.22 4370.73 1318.16 4401.25 1317.83 4432.18 1317.63 
4470.06 1317.6 4501.25 1311.64 4510.5 1317 .3  4548.59 1311.15 4562.24 1317.17 
4608.41 1317 .1  4638.39 1316.79 4660.41 1316.64 4688.8 1316.36 4110.19 1316.28 
4736.29 1316 .5  4744.57 1316.62 4755.32 1316.34 4780.42 1315.58 4796.65 1312.18 
4818.46 1310 .2  4826.81 1311.99 4833.38 1309.26 4842.68 1308.07 4851.72 1308.37 
4854.47 1309.3 4870.04 1309 .31  4887.05 1304.36 4904.09 1299.25 4911.88 1299.24 
4966.93 1299 4995.55 1298.62 5051.27 1298.8 5073.36 1299.02 5100.27 1299.22 
5123.49 1306.7 5135.4 1310.46 5182.34 1308.28 5205.55 1313.56 5215.15 1313.81 

Manning 's  n Va lues  nun= 3 
S t a  n V a l  S t a  n Val  S t a  n Val  

4215.15 .04 4870.04 ,025 5135.4 .04 

s a n k  sta: L e f t  R i g h t  Lengths:  L e f t  Channel R i g h t  Coeff Cont r .  Expan. 
4870.04 5135.4 402.01 402.01 402.01 .1 . 3  

I n e f f e c t i v e  Flow n u =  2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4215.15 4870.04 1313 5135.4 5215.15 1313 
 eft Levee S t a t i o n s  4870.04 E l e v a t i o n =  1309 .31  
R i g h t  Levee S t a t i o n =  5135.4 E l e v a t i o n =  1310.46 

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  (it) 1306.76 Element L e f t  OB Channel R i g h t  OB 
V e l  Head ( f t )  0 .25  W t .  n-Val. 0 .025 
E.G. E l e v  l f t )  1307 .01  Rsach Len. (ft) 402.01 402.01 402.01 
C r i t  W.S. ( f t )  1302.26 Flow Area ( s q  f t )  1716.74 
E.G. S l o p e  ( f t / f t )  0.000345 Area ( s q  f t )  1716.74 
Q T o t a l  ( c f s )  6900.00 Flow ( c f s )  6900.00 
Top Width ( f t )  244.90 Top Width ( f t )  244.90 
vel T o t a l  ( f t /s)  4.02 Avg. Vel .  ( f t /s)  4 .02  
Max Chl Dpth ( f t )  8 . l 4  Hydr. Depth ( f t l  7 .01  

@,' Conv. T o t a l  ( o f s )  371439.3 Conv. ( c f s )  371439.3 
Length W t d .  ( f t )  402.01 Wetted P e r .  ( f t l  247.18 

EAST MARICOPA FLOODWAY PAGE 17 I HNTB CORPORATION 
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Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 5 E Loss (ft) 

1298.62 Shear (lb/aq ft) 0.15 
1.00 stream Power (lb/ft 8 )  0.60 
0.14 Cum Volume (acre-ft) 0.26 909.24 
0.00 Cum SA (acres) 0.99 120.96 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (it) 
E.G. Slope (ft/ft) 
Q Total (efa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loaa (ft) 

1308.04 Element 
0.31 Wt. n-Val. 

1308.35 Reach Len. (ft) 
1302.92 Flow Area (sq ft) 
0.000355 Area (aq ft) 
9070.00 Flow (cfs) 
253.31 Top Width (ft) 
4.46 Avg. Vel. (ft/a) 
9.42 Hydr. Depth (ft) 

481507.6 Conv. (cfs) 
402.01 Wetted Per. (ft) 

1298.62 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.14 Cum Volume (acre-ft) 
0.00 cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total Lcfs) 
Length wtd. ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq it) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

402.01 402.01 402.01 
2034.27 
2034.27 
9070 .OO 
253.31 
4.46 
8.03 

481507.6 
255.97 
0.18 
0.78 

15.89 1095.99 0.19 
16.54 125.90 0.64 

Left OB Channel Right OB 
0.025 

CROSS SECTION RIVER: EMF 
P.EACH: Reach 3 RS: 12.905 

INPUT 
Description: Upstream of side Inlet (25' Wide) from the Left Bank 
Station Elevation Data num= 35 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4465.77 .04 4868.2 .025 5129.72 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4868.2 5129.72 112.17 112.17 112.17 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4465.77 4868.2 1313 5129.72 5216.71 1313 
Left Levee Station= 4868.2 Elevation- 1308.99 
Right Levee Station- 5129.72 Elevation- 1309.08 

EAST MARICOPA FLOODWAY PAGE 18 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 3 



e CROSS SECTION OUTPUT 

- 
w . s .  E l e v  ( f t )  
V e l  H e a d  ( f t )  
E.G. E l e v  ( f t )  
C r i t W . S .  (ft) 
E.G.  S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
c o n v .  T o t a l  ( o f s )  
L e n g t h  W t d .  ( f t )  
Min  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E LO89 ( f t )  

P r o f i l e  # D e s i g n  

E l e m e n t  
W t .  n -Val .  
R e a c h  Len .  ( f t )  
F l o w  Area ( s q  f t )  
A r e a  ( s q  f t )  
F low (cfs) 
Top W i d t h  (ft) 
Avg. V e l .  ( f t /s)  
nydr. D e p t h  ( f t )  
Conv.  (cfs) 
Wetted P e r .  ( f t )  
s h e a r  (lb/sq f t )  
S t r e a m  Power  ( l h / f t  s) 
Cum Volume (acre-ft) 
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
vel H e a d  ( f t )  
E .G.  E l e V  ( f t )  
C r i t  W.S. ( f t )  
E .G.  S l o p e  (ft/ft) 
Q T o t a l  ( c f s )  
Top W i d t h  ( f t )  
vel T o t a l  ( f t l s )  
Max C h l  Dpth ( f t )  
Conv. T o t a l  (cfs) 
L e n g t h  Wtd.  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

E l e m e n t  
W t .  n -Val .  
R e a c h  Len .  ( f t )  
F l o w  A r e a  (sq f t )  
Area (sq f t )  
Flow ( ~ £ 9 )  
Top W i d t h  ( f t )  
AVg. V a l .  ( i t / = )  
Hydr.  D e p t h  ( f t )  
Conv. ( c f s )  
Wetted P e r .  ( f t )  
S h e a r  (lb/sq f t )  
S t r e a m  Power  ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V a l  Head  ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top  W i d t h  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f o )  
L e n g t h  W t d .  ( f t )  
Min  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  (ft) 

1 3 0 9 . 8 2  E l e m e n t  
0 . 4  W t .  n -Val .  

1 3 1 0 . 2 3  R e a c h  Len .  ( f t )  
1 3 0 3 . 7 7  F low A r e a  (sq f t )  

0 . 0 0 0 3 6 6  A r e a  ( s q  f t )  
1 2 9 9 0 . 0 0  F l o w  ( c f s )  

3 1 1 . 1 2  Top W i d t h  ( f t )  
5.13 Avg. V e l .  (ft /s) 

1 1 . 4 2  Hydr .  D e p t h  ( f t )  
6 7 8 7 4 3 . 6  Conv. (cfs) 

1 1 2 . 1 7  Wetted P e r .  ( f t )  
1 2 9 8 . 4 0  S h e a r  ( l b / s q  f t )  

1 . 0 0  s t r e a m  Power ( l b / f t  s) 
0 . 0 4  Cum Volume (acre-ft) 
0 . O O  Cum SA (acres) 

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 2 5  

1 1 2 . 1 7  1 1 2 . 1 7  1 1 2 . 1 7  

L e f t  08 C h a n n e l  U g h t  OB 
0 . 0 2 5  

CROSS SECTION RIVER: EMF 
m C H :  R e a c h  3 RS: 1 2 . 8 8 4  

INPUT 
D e s c r i p t i o n :  Downst ream of S i d e  I n l e t  ( 2 5 '  Wide) f r o m  the L e f t  Bank 
s t a t i o n  E l e v a t i o n  D a t a  num= 3 3  

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4 4 6 6 . 7 8  1 3 1 6 . 1  4 5 1 0 . 2  1 3 1 5 . 9 3  4 5 8 0 . 0 5  1 3 1 5 . 9 5  4 5 9 7 . 7 9  1 3 1 5 . 9 9  4 6 1 5 . 7 9  1 3 1 5 . 9  
4 6 5 1 . 2 1  1 3 1 5 . 6  4 6 8 8 . 2 9  1 3 1 5 . 8 7  4 7 2 4 . 5  1 3 1 5 . 5 8  4 7 3 0 . 5 7  1 3 1 6 . 3 6  4733.47  1 3 1 5 . 3 7  
4 7 5 0 . 8 7  1 3 1 5 . 7  4 7 7 8 . 4 6  1 3 1 4 . 4 5  4 7 9 2 . 0 6  1 3 1 2 . 8 8  4818.33  1 3 1 0 . 0 1  4 8 2 8 . 5 6  1 3 1 1 . 8 5  
4 8 3 4 . 3 1  1 3 0 9 . 1  4 8 4 6 . 3 9  1 3 0 7 . 8 3  4 8 5 2 . 0 5  1 3 0 9 . 1 2  4 8 6 7 . 7 8  1 3 0 9 . 0 6  4 9 0 3 . 7 8  1 2 9 8 . 9 5  
4 9 1 4 . 8 7  1 2 9 9  4 9 8 6 . 1 6  1 2 9 8 . 6 2  4 9 9 7 . 7 9  1 2 9 8 . 4 8  5 0 0 9 . 3 8  1 2 9 8 . 5 9  5 0 7 0 . 1 1  1 2 9 8 . 5 6  
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4466.78 .04 4867.78 .025 5137.64 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4867.78 5137.64 500 500 500 .I .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4466.78 4867.78 1313 5137.64 5203.9 1313 
Left Levee Station- 4867.78 Elevation- 1309.06 
Right Levee Station- 5137.64 Elevation- 1309.27 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head lft) . . 
E.G. Elev lit) 1306.84 ~~~ ~ - .- ~. -. . - . . - 
Crit W.S. (ft) 1302.05 
E.G. Slope (ft/ft) 0.000342 
Q Total (ofa) 6900.00 
Top Width (ft) 246.57 
vei Total (ft/s) 4.00 
Max Chl Dpth (ftl 8.29 
Conv. Total (cfs) 372927.3 
Length Wtd. (ft) 500.00 
Min Ch El (ft) 1298.30 
Alpha 1.00 
Frctn Loss (ft) 0.17 
C 6 E Loss (ft) 0.00 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (f t) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (CfS) 
Top Width (ft) 
Avg. ve1. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfe) 
Wetted Per. (ft) 
shear (lb/sq it) 
stream Power (lb/ft a) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Profile #Future 

1307.86 Element 
0.31 Wt. n-Val. 

1308.16 Reach Len. (ft) 
1302.70 Flow Area (sq ft) 

0.000353 Area (sq ft) 
9070.00 Flow (cfs) 
255.71 Top Width (ft) 
4 4 4  Avg. ve1. (ft/~) 
9.56 Hydr. Depth (ft) 

482488.9 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1298.30 Shear (lb/sq ft) 

1.00 stream Power (Lb/ft 8)  

0.18 Cum Volume (acre-ft) 
0.00 Cum SA (aorer) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (f t) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Axea (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
Conv. (efa) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 
2043.73 
2043.73 
9070.00 
255.71 
4.44 
7.99 

482488.9 

Left OB Channel Right 08 
0.025 

500.00 500.00 500.00 
2553.77 
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CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 12.789 

INPUT 
Description: 
Station Elevation Data n W =  35 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4475.13 1315.48 4509.57 1315.38 4544.26 1315.81 4569.52 1315.9 4595.36 1315.84 
4628.19 1315.53 4658.58 1315.46 4672.44 1315.53 4686.27 1315.7 4691.38 1315.92 
4725.68 1316.04 4738.12 1315.7 4744.45 1315.71 4781.48 1314.7 4793.23 1313.01 
4816.98 1309.72 4826.09 1310.91 4831.76 1308.68 4846.95 1307.3 4853.04 1308.92 
4867.18 1308.56 4902.94 1298.84 4980.37 1298.22 4992.72 1298.1 5026.15 1298.54 
5082.32 1298.71 5093.88 1298.73 5111.31 1303.87 5132.34 1309.7 5140.43 1309.63 
5158.13 1308.72 5160.65 1308.71 5186.77 1310.99 5200.45 1312.1 5216.77 1312.92 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4475.13 .04 4867.18 .025 5132.34 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4867.18 5132.34 500 500 500 .1 .3 

Ineffeotive Flow num= 2 
sta L Sta R Elev Sta L Sta R Elev 

Left Levee Station= 4867.18 Elevation= 1308.56 
Right Levee Station= 5132.34 Elevation= 1309.7 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev fft) . . 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vei Total (et/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Elemant 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
HydT. Depth ('it) 
conv. (ofs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (aore-ft) 
cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (Cfs) 
Top Width (f t) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenath Wtd. lft) 
Min-~h El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (c~s) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear (Ib/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 
1715.36 
1715.36 
6900.00 
245.40 
4.02 
6.99 

370617.3 
247.50 
0.15 
0.60 

0.26 869.22 
0.99 115.25 

CROSS SECTION OUTPUT Profile XExistinq 

4B W.S. Elev (ft) 1309.59 Element 

.eft OB Channel Right OB 
0.025 

500.00 500.00 500.00 

Left 08 Channel Right OB 
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Vel Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W . s .  ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
vel T o t a l  ( f t / a )  
Max Chl  Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
s r o t n  Loss  ( f t )  
C 6 E Lose ( f t )  

0 . 4 1  W t .  n-Val. 
1310.00 Reach Len. ( f t )  
1303.59 Flow Area ( s q  f t )  

0.000373 Area ( s q  f t )  
12990.00 Flow ( o f s )  

302.50 Top Width ( f t )  
5 .13  Avg. Ve l .  ( f t / s )  

11 .49  Hydr. Depth ( f t )  
672394.6 Conv. (cis) 

500.00 Wetted Per .  ( f t )  
1298.10 Shear  ( l b / s q  f t )  

1 . 0 0  S t ream Power ( l b / f t  s) 
0.19 Cum Volume ( a c r e - f t )  
0.00 Cum SA ( a c r e s )  

CROSS SECTION RIVER: EMF 
IIEACH: Reach 3 RS: 12.694 

INPUT 
D e s c r i o t i o n :  
S t a t i o n  E l e v a t r o n  Da ta  n m =  34 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4466.87 1315.2 4508.36 1315.08 4541.04 1315.19 4573.29 1315.25 4591.05 1315.34 
4609.05 1315.2 4641.07 1315.12 4659.4 1315.21 4691.09 1315.15 4709.75 1314.91 

Manning 's  n Va lues  num= 3 
S t a  n Val  S t a  n Val  S t a  n Val  

4466.87 .04 4865.57 ,025 5131.06 .04 

Bank S t a :  L e f t  R i g h t  Lengths:  L e f t  Channel R i g h t  Coeff C o n t r .  Expan. 
4865.57 5131.06 500 500 500 .1 . 3  

I n e f f e c t i v e  Flow n u =  2 
S t a  L 8 t a  R E l e v  S t a  L S t a  R E l e v  

4466.87 4865.57 1313 5131.06 5217.61 1313 
L s f  t Levee S t a t i o n =  4865.57 E leva t ion-  1308.43 
R i g h t  Levee S t a t i o n =  5131.06 E leva t ion-  1309.75 

CROSS SECTION OUTPUT P r o f i l e  #Design 

W. S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
V e l  T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r o t n  LOSS ( f t )  
C 6 E Loss ( f t )  

1306.23 Element L e f t  OB Channel R i g h t  OB 
0.25 W t .  n-Val. 0 .025 

1306.49 Reach Len. (it) 500.00 500.00 500 .00  
1301.78 Flow Area (aq  ft) 1706.25 

0.000354 Area ( s q  f t )  1706.25 
6900.00 Flow ( o f s )  6900.00 

245.88 TOP Width ( f t )  245.88 
4 0 4  Avg. Vel .  ( f t / a )  4 .04  
8 . 1 9  Hydr. Depth ( f t )  6 .94  

366834.0 Conv. ( c f s )  366834.0 
500.00 w e t t e d  P e r .  ( f t )  248.02 

1298.04 Shear  ( l b / s q  f t )  0 .15  
1 .00 Stream Power ( l b / f t  s) 0 .61  
0.18 Cum Volume l a c r e - f t )  0.26 849.58 
0.00 Cum SA ( a c r e a )  0.99 112.43 

CROSS SECTION OUTPUT P r o f i l e  # h l t u r e  

W.S. E l e v  ( f t )  1307.49 Element L e f t  OB Channel R i g h t  0 8  
Vel  Head ( f t )  0 . 3 1  W t .  n-Val. 0 .025 
E.G. E l e v  ( f t )  1307.80 Reach Len. ( f t )  500 .OO 500.00 500.00 
C r i t  W.S. ( f t )  1302.43 Flow Area ( s q  f t )  2020.51 
E.G. S lope  ( f t / f t )  0.000365 Area ( s q  f t )  2020.51 
Q T o t a l  ( c f a )  9070.00 Flow ( c f s )  9070.00 
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TOP Width (ft) 254.64 Top Width (ft) 254.64 
vel Total (ft/s) 4.49 Avg. vel. (ft/s) 4.49 
Max Chl Dpth (ft) 9.45 Hydr. Depth (ft) 7.93 
Conv. Total (cfs) 474659.4 Conv. (cfs) 474659.4 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 257.13 
Min Ch El (ft) 1298.04 Shear (lb/sq ft) 0.18 
Alpha 1.00 Stream Power (lb/ft s) 0.80 
Frctn Loss (ft) 0.19 Cum Volume (acre-ft) 15.89 1025.34 0.19 
C & E Loss (ft) 0.00 Cum SA (acres) 16.54 117.06 0.64 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ftl 
Min Ch El (£42) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfe) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (aores) 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 12.6 

a INPUT 
Descrintion: - 
Station Elevation Data num= 33 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
4492.04 1315.45 4552.27 1315 4569.79 1314.93 4607.79 1315.57 4620.76 1315.66 
4646.32 1315.11 4664.27 1315 4687.65 1315.11 4718.96 1314.86 4737.72 1314.77 
4774.97 1314.69 4815.39 1309.1 4824.77 1310.09 4821.78 1309.63 4838.7 1308.32 
4845.61 1307.24 4850.13 1308.7 4864.26 1308.12 4884.43 1302.96 4898.66 1298.72 
4950.51 1298.29 4980.6 1298.2 4992.04 1297.79 4998.54 1298.03 5021.45 1298.4 
5033.21 1298.41 5084.19 1298.6 5090.68 1298.69 5131.1 1309.29 5157.51 1308.61 
5194.43 1310.68 5206.95 1311.3 5212.01 1311.46 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4492.04 .04 4864.26 ,025 5131.1 .04 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan. 
4864.26 5131.1 250 250 250 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4492.04 4864.26 1313 5131.1 5212.01 1313 
Left Levee Station= 4864.26 Elevation= 1308.72 
Right Levee Station= 5131.1 Elevation= 1309.29 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1306.04 Elemant Left OB Channel Right OB 
0.27 Wt. n-Val. 0.025 

1306.30 Reach Len. (ft) 250.00 250.00 250.00 
Crit W.S. (ft) 1301.74 Flow Area (sq ft) 
E.G. slope (ft/ft) 0.000383 Area (sq ft) 
0 Total l~fsl 6900.00 Flow (cfs) - - - - . - , 
Top Wldth (ft) 245.03 Top Wldth (ft) 
Vel Total (ft/s) 4.15 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 8.25 Hydr. Depth (ft) 
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Conv. Total (cfs) 352729.0 Conv. (cfs) 352729.0 
Length Wtd. (ft) 250.00 Wetted Per. (ft) 247.05 
Min Ch El (ft) 1297.79 Shear (lb/sq ft) 0.16 
Alpha 1.00 Stream Power (lb/ft s) 0.67 
Frctn Loss (ft) 0.09 Cum Volume (acre-ft) 0.26 830.24 
C b E Loss (ft) 0.00 Cum SA (aores) 0.99 109.61 

CROSS SECTION OUTPUT Profile $Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (it) 
E.G. Slope (ft/ft) 
Q Total (of=) 
Top Width (ft) 
vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total ids) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Fretn Loss (ft) 
C 6 E Loss (ft) 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (eq ft) 
Area (aq ft) 
Flow (~fs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
cum volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile $Existing 

Left OB Channel Right OB 
0.025 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (it) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loas (ft) 
C 6 E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 250.00 
Flow Area (sq ft) 
Area (sq ft) 25.07 
Flow (CfS) 
Top Width (ft) 34.17 
Avg. ve1. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfa) 
Wstted Per. (ft) 
shear (lb/aq ft) 
Stream Power (lblft a) 
Cum Volume (acre-ft) 167.18 
cum SA (acres) 103.30 

Channel Right 08 
0.025 
250.00 250.00 

2471.25 
2471.25 
12990.00 
266.44 
5.26 
9.28 

643920.1 

Warning - Divided flow computed for this oross-section. 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 12.552 

INPUT 
Dencriatian: ------= 
Station Elevation Data n w  32 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4535.99 1315.34 4553.61 1315.32 4585.98 1315.2 4617.92 1315.27 4654.68 1315.24 
4686.09 1315.11 4705.53 1314.95 4737.52 1314.9 4750.21 1314.73 4776.41 1314.65 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4535.99 .04 4863.71 ,025 5130.63 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4863.71 5130.63 338.78 338.78 338.78 .1 .3 

Ineffective Flow num- 2 
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Sta L Sta R Elev Sta L Sta R Elev 
4535.99 4863.71 1312 5130.63 5216.46 1312 

Left Levee Station= 4863.71 Elevation= 1308.48 
Right Levee Station= 5130.63 Elevation= 1309.31 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1305.95 Element Left OB Channel Right 08 
Vel Head (ft) 0.26 Wt. n-Val. 0.025 
E.G. Elev (ft) 1306.21 Reach Len. (ft) 338.78 338.78 338.78 
Crit W.S. (ft) 1301.49 Flow Area (sq ft) 1702.44 
E.G. Slope (ft/ft) 0.000355 Area (sq ft) 1702.44 
Q Total (cfs) 6900.00 Flaw (of=) 6900.00 
Top Width (ft) 245.33 Top Width lft) 245.33 
Vel Total (ft/s) 4.05 Avg. Vel. (ft/s) 4.05 
Max Chl Dpth (ft) 8 4 1  Hydr. Depth (ft) 6.94 
Conv. Total (cfs) 366064.1 Conv. (cfs) 366064.1 
Length Wtd. lft) 338.78 Wetted Per. (ft) 247.42 
Min Ch El (ft) 1297.54 Shear (lb/sq ft) 0.15 
Alpha 1.00 stream Power (lb/ft s) 0.62 
Frctn Loss (ft) 0.12 Cum Volume (acre-ft) 0.26 820.58 
C 6 E Loss (ft) 0.00 Cum SA (aores) 0.99 108.21 

CROSS SECTION OUTPUT Profile dhlture 

W.S. Elev (ft) 1307.20 Element Left OB Channel Right OB 
Vel Head (ft) 0.31 Wt. n-Val. 0.025 
E.G. Elev (ft) 1307.51 Reach Len. (ft) 338.78 338.78 338.78 
Crit W.S. (ft) 1302.15 Flow Area (sq ft) 2013.89 
E.G. Slope (ft/ft) 0.000369 Area (sq ft) 2013.89 
Q Total (cfs) 9070.00 Flow (efs) 9070.00 
Top Width (ft) 254.45 Top Width (ft) 254.45 
vel Total (ft/s) 4.50 Avg. Vel. (ft/s) 4.50 

a Max Chl Dpth (ft) 9.66 Hydr. Depth lft) 7.91 
Conv. Total (cfs) 472388.0 Conv. (cis) 472388 .O 
Length Wtd. (ft) 338.78 Wetted Per. (ft) 256.88 
Min Ch El (ft) 1297.54 Shear (lb/sq ft) 0.18 
Alpha 1.00 stream Power llb/ft s) 0.81 
Frctn Loaa (ft) 0.13 Cum Volume (acre-ft) 15.89 990.95 0.19 
C & E Loss (ft) 0.00 Cum SA (acres) 16.54 112.68 0.64 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1309.09 Element Left 08 Channel Right OB 
Vel Head lft) 0.42 Wt. n-Val. 0.025 
E.G. Elev (ft) 1309.51 Reach Len. (ft) 338.78 338.78 338.78 
Crit W.S. (ft) 1303.21 Flow Area (sq ft) 2508.61 
E.G. Slope (ft/ft) 0.000387 Area (sq ft) 24.84 2508.61 
Q Total (cfs) 12990.00 Flow (cfs) 12990.00 
Top Width (ft) 297.24 Top Width (ft) 31.12 266.12 
Vel Total (ft/s) 5.18 Avg. Vel. (ft/s) 5.18 
Max Chl Dpth (ft) 11.55 Hydr. Depth (ft) 9.43 
Conv. Total (cfs) 660663.1 Conv. (cfa) 660663.1 
Length Wtd. (ft) 338.78 Wetted Per. (ft) 268.97 
Min Ch El (ft) 1297.54 Shear (lb/sq ft) 0.23 
Alpha 1.00 stream Power (lb/ft s) 1.17 
Frotn Loss (ft) 0.13 Cum Volume (acre-ft) 167.04 1199.28 16.41 
C 6 E Lo88 (ft) 0.00 Cum SA (acres) 103.11 114.95 13.20 

CROSS SECTTON RIVER: EKF 
REACH: Reach 3 RS: 12.488 

INPUT 
Description: 
Station Elevation Data n u =  29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4488.34 1315.48 4533.72 1315.44 4583.72 1315.61 4604.54 1315.5 4633.73 1315.51 
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Manning 's  n V a l u e s  n u =  3 
sta n val S t a  n V a l  S t a  n val 

4488.34 . 0 4  4 8 6 3 . 2 1  , 0 2 5  5129.87 .04 

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channe l  R i g h t  Coe f f  C o n t r .  Expan. 
4863.21 5129.87 294 250 210 .1 . 3  

I n e f f e c t i v e  Flow n u =  2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4488.34 4863 .21  1312 5129.87 5216 .2  1312 
 eft ~evee  S t a t i o n =  4863 .21  E l e v a t i o n -  1308.55 
R i g h t  Levee  S t a t i o n -  5129.87 E l e v a t i o n -  1 3 0 9 . 2  

CROSS SECTION O m P m  P r o f i l e  #Design 

W.S. E l e v  ( f t )  
vel Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  (ft/ft) 
Q T o t a l  ( o f s )  
Top W i d t h  ( f t )  
V e l  T o t a l  ( f t /s)  
Max C h l  D p t h  ( f t )  
Conv. T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  Loss  ( f t )  
c s E Loss  ( f t )  

E l emen t  
W t .  n-Val.  
Reach Len. ( f t )  
Flow A r e a  ( s q  f t )  
Area  ( s q  f t )  
Flow ( c f e )  
Top Width  ( f t )  
Avg. V e l .  ( f t / s )  
Hydr. Depth  ( f t )  
conv .  ( c f a )  
Wetted P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
S t r e a m  Power ( l b / f t  s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  ( F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dpth  ( f t )  
Conv. T o t a l  ( c f a )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( i t )  
A lpha  
F r c t n  Loss  ( f t )  
c 6 E Loss  (ft) 

1307.06 E lemen t  
0 .32  W t .  n-Val.  

1307.39 Reach Len. ( f t )  
1302.17 Flow A r e a  ( s q  f t )  

0.000386 Area  ( a q  f t )  
9070.00 Flow ( o f s )  

254 .31  Top Width  ( f t )  
4.57 Avg. V e l .  ( f t / a )  
9 .26  Hydr. Depth  ( f t )  

461588.3  Conv. ( c f s )  
250.00 W e t t e d  P e r .  ( f t )  

1297 .80  S h e a r  ( l b / s q  f t )  
1 . 0 0  s t r e a m  Power ( l b / f t  B )  

0 .10  Cum volume ( a e r e - f t )  
0 .00  Cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head (ft) 
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p s  ( f t / f t )  
Q T o t a l  (cis) 
Top Width  ( f t )  
vel T o t a l  (ft /s) 
Max C h l  Dpth  ( f t )  
Conv. T o t a l  (cfe) 
L e n g t h  Wtd. ( f t )  
Win Ch E l  (ft) 

1308 .95  E lemen t  
0 . 4 3  W t .  n-Val.  

1309.38 Reach Len.  ( f t )  
1303 .21  Flow A r e a  ( s q  f t )  

0 .000402 A r e a  ( s q  f t )  
12990 .00  Flow (cfs) 

298 .59  Top Width  (ft) 
5 . 2 4  Avg. V e l .  ( f t ls)  

1 1 . 1 5  Hy&. Depth  (ft) 
647531.7  Conv. (cfs) 

250.00 W e t t e d  P e r .  (ft) 
1297 .80  S h e a r  ( l b / s q  ft) 
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L e f t  OB Channel  R i g h t  OB 
0 .025  

294.00 250.00 210.00 
1675.27 
1675.27 
6900.00 

245.85 
4 .12 
6 . 8 1  

355874.7 

L e f t  OB Channel  R i g h t  OB 
0 .025  

294 .OO 250.00 210.00 
1985.76 

L e f t  OB Channel  R i a h t  OB 
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Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

1.00 Stream Power (lb/ft 8)  1.21 
0.10 Cum Volume (acre-f t) 166.86 1179.89 16.41 
0.00 Cum SA (acres) 102.86 112.89 13.20 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 12.441 

INPUT 
Description: 
Station Elevation Data num= 27 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4528.21 1314.56 4580.33 1314.5 4607.47 1314.41 4647.72 1314.44 4687.94 1314.26 
4699.24 1314.26 4761.39 1314.1 4770.86 1313.95 4794.3 1313.47 4828.04 1308.17 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4528.21 .04 4871.54 ,025 5138.53 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4871.54 5138.53 567 483.07 402 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4528.21 4871.54 1312 5138.53 5221.76 1312 
Left Levee Station= 4871.54 Elevation= 1308.46 
Right Levee Station= 5138.53 Elevation= 1309.5 

CROSS SECTION O U T P ~  Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (it) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LO98 (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Fectn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq it) 
Area (sq ft) 
Flow tcfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (Ib/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Profile #Future 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
AVg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Par. lft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
cum Volume (acre-ft) 
cum SA (acres) 

@ CROSS SECTION OUTPUT Proflle XExlstlng 
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Left OB Channel Right OB 
0.025 

567.00 483.07 402.00 
1648.78 
1648.78 
6900.00 
243.83 
4.18 
6.76 

348544.3 
245.81 

Left 08 Channel Right OB 
0.025 

567.00 483.07 402.00 
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W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1308.83 Element 
0.44 Wt. n-Val. 

1309.27 Reach Len. (ft) 
1303.20 Flow Area (sq ft) 

0.000419 Area (sq ft) 
12990.00 Flow (cfs) 
303.41 Top Width (ft) 
5.32 Avg. Vel. (ft/s) 
11.12 Hydr. Depth (Et) 

634862.6 Conv. (cfs) 
483.07 Wetted Per. (ft) 
1297.71 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.21 Cum Volume (acre-ft) 
0 .OO Cum SA (acres) 

Left OB Channel Right OB 
0.025 

567 .OO 483.07 402.00 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION RIVER: EMF 
RERCH: Reach 3 RS: 12.349 

INPUT 
Desoription: 
Station Elevation Data numa 35 

sta Elev Sta Elev Sta Elev St* Elev Sta Elev 

Manning's n Values nums 3 
Sta n Val Sta n Val Sta n Val 

4222.59 .04 4881.59 ,025 5147.48 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4881.59 5147.48 250 250 250 .1 .3 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 

4222.59 4881.59 1312 5147.48 5222.59 1312 
Left Levee Station- 4881.59 Elevation- 1308.8 
Right Levee Station- 5147.48 Elevation- 1309.8 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vei rota1 (ft/s) 
Max Chl Dpth (it) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (=fa) 
Top Width (ft) 
Avg. ve1. (ft/.) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq Ct) 
stream Power (lb/ft r) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile Xhlture 

W.S. Elev (ft) 
Vel Head (ft) 

1306.75 Element 
0.34 Wt. n-Val. 

Left OB Channel Right 08 
0.025 

250.00 250.00 250.00 
1630.29 
1630.29 
6900.00 

Left OB Channel Right OB 
0.025 

EAST MARICOPA FLOODWAY PAGE 28 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 3 



E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
M a x  Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Kin Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (Cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Lose (ft) 

1307.09 Reaoh Len. i f t )  250.00 
1301.91 Flow Area (sq ft) 
0.000410 Area (sq ft) 
9070.00 Flow (cfs) 
247.80 Top Width (ft) 
4.70 Avg. Va!.. (ft/s) 
9.09 Hydr. Depth (ft) 

447685.2 Conv. (cfs) 
250.00 Wetted Per. (ft) 
1297.66 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.10 Cum Volume (acre-ft) 15.89 
0.00 Cum SA (acres) 16.54 

Profile #Existing 

1308.61 Element Left OB 
0.45 Wt. n-Val. 

1309.07 Reach Len. (ft) 250.00 
1302.98 Flow Area (sq ft) 
0.000434 Axea (aq ft) 
12990.00 Flow (cfs) 
260.98 Top Width (ft) 
5.40 Avg. Vel. (ft/e) 
10.95 Hydr. Depth (ft) 

623403.8 Conv. (cfs) 
250.00 Wetted Per. (ft) 
1297.66 Shear (lb/sq ft) 

1.00 stream Power (lb/ft 8 )  

0.11 Cum Volume (acre-ft) 166.57 
0.00 Cum SA (acres) 102.37 

Channel Right OB 
0.025 

250.00 250.00 
2404.14 
2404.14 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 12.302 

INPUT 
Description: 
Station Elevation Data num= 44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4222.59 1308.4 4236.63 1308.39 4286.52 1308.64 4304.93 1308.71 4331.43 1308.49 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4222.59 .04 4882.75 ,025 5146.23 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4882.75 5146.23 300.07 300.07 300.07 .1 .3 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4222.59 4882.75 1312 5146.23 5222.59 1312 
Left Levee Station= 4882.75 Elevation= 1308.66 
Right Levee Station= 5146.23 Elevation= 1309.57 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1305.41 Element Left OB Channel Right OB 
Ve1 Head (ft) 0.29 Wt. n-Val. 0.025 
E.G. Elev (ft) 1305.69 Reach Len. (ft) 300.07 300.07 300.07 
Crlt W.S. (ft) 1301.23 Flow Area (sq ft) 1609.10 
E.G. Slope (ft/ft) 0.000412 Area (aq ft) 1609.10 
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Q T o t a l  (o f=)  
Top Width (ft) 
vel T o t a l  ( f t / s )  
Max Chl  Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
Vel  Head (ft) 
E.G. E l e v  ( i t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  (ft/ft) 
Q T o t a l  ( c f s )  
Top Width ( f t )  
Vel  T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  (cfs) 
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

6900.00 Flow ( c f s )  6900.00 
238.11 Top W i d t h  ( f t )  238.11 

4 .29  Avg. Ve l .  ( f t / s )  4.29 
7 . 8 1  Hydr. Depth (ft) 6.76 

339887.6 Conv. ( c f s )  339881.6 
300.07 Wetted Per .  ( f t )  240.18 

1291.60 Shear  ( l b / s q  f t )  0 . 1 7  
1 .00  S t ream Power ( l b / f t  s) 0.74 
0.12 Cum Volume ( a c r e - f t )  0 . 2 6  770.43 
0 . O O  Cum SA ( a c r e s )  0.99 100.84 

P r o f i l e  #Fu ture  

1306.63 Element L e f t  OB 
0.35 W t .  n-Val. 

1306.98 Reach Len. ( f t )  300.07 
1301.90 Flow Area ( s q  f t )  

0.000425 Area ( s q  ft) 
9070.00 Flow ( o f s )  

246.49 Top Width ( f t )  
4.76 Avg. Ve l .  ( f t / s )  
9 . 0 3  Hydr. Depth ( f t )  

439963.3 Conv. (ofa)  
300.07 Wetted Per .  ( f t )  

1297.60 Shear  ( l b / s q  f t )  
1 .00  s t r e a m  Power ( l b / f t  s) 
0 . 1 3  Cum Volume ( a c r e - f t )  15 .89  
0.00 Cum SA ( a c r e s )  16.54 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
Vel  Head (ft) 
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  (ft/ft) 
Q T o t a l  (cfs) 
Top Width ( f t )  
vel T o t a l  ( f t / s )  
Max Chl  DPth (ft) 
Conv. T o t a l  ( c f s )  
Lena th  Wtd. ( f t )  
 in-ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

Element 
W t .  n-Val. 

Channel R i g h t  OB 
0.025 

300.07 300.07 

Reach Len. ( f t )  300.0 
Flow Area ( s q  f t )  2315.: 
Area ( s q  f t )  2375.33 
Flow ( c f s )  12990.00 
Top Width (ft) 259.21 
Avg. Vel .  ( f t / a )  5 .47 
Hydr. Depth ( f t )  9.16 
Conv. ( = f a )  613588.4 
Wetted P e r .  ( f t )  262.17 
Shear  ( l b / s q  f t )  0 . 2 5  
Stream Power ( l b / f t  a)  1 . 3 9  
cum volume ( a c r e - f t )  166.51 1125 .11  1 6 . 4 1  
Cum SA ( a c r e s )  102.31 106.96 13.20 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 12.245 

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num- 28 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4331.07 1306 .8  4379.29 1306.7 4441.61 1306.64 4417.84 1306.52 4551.23 1306.38 
4584.23 1306.3 4624.61 1306.32 4652.56 1306.31 4698.01 1306.38 4780.57 1306.21 
4823.11 1306.6 4832.18 1301.34 4843.11 1307 .73  4852.31 1306 .81  4862.31 1306.69 
4865.91 1308.2 4881.76 1308.43 4921.82 1298 .16  4928.63 1297.61 4933.08 1297.5 
5063.62 1297.4 5104.08 1298 .11  5147.14 1309.85 5173.55 1308.38 5202.38 1310.2 
5206.44 1310 5215.36 1310.43 5219.12 1310.48 

Manning 's  n Va lues  num= 3 
S t a  n V a l  S t a  n Val S t a  n V a l  

4331.07 .04 4881.16 ,025 5147.14 .04 

~ a n k  s t a :  L e f t  R i g h t  Leng ths :  L e f t  Channel R i g h t  Coeff Cont r .  Expan. 
4881.76 5147.14 285 359.12 429 .1 . 3  
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I n e f f e c t i v e  Flow n m =  2 1 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4331.07 4881.76 1312 5147.14 5219.12 1312 I 

CROSS SECTION OUTPUT P r o f i l e  #Design I 
w . s .  E l e v  ( f t )  1305.28 E lemen t  L e f t  0B Channel  R i g h t  08 
val ~ a a d  l f t l  0 .29  W t .  n-Val.  0 .025 

E.G. S l o p e  ( f t / f t )  0 .000413 Area (sq f t )  1602 .60  
Q T o t a l  ( c f s )  6900.00 Flow ( o f s )  

I 
Top Width  ( f t )  236.26 Top Width  ( f t )  236.26 
V e l  T o t a l  L f t / s l  4 . 3 1  Avo. V e l .  (ft /s) 4 . 3 1  I 

A lpha  
F r c t n  Loas  (ft) 
C 6 E LO88 ( f t )  

1 .OO S t r e a m  Power ( l b / f t  s) 0 .75  
0 .14  Cum Volume ( a c r e - f t )  0 .26  759 .37  
0 . 0 1  Cum SA ( a c r e s )  0 . 9 9  9 9 . 2 1  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
vel Head ( f t )  
E.G. E l e v  l f t l  

1306.50 E lemen t  
0 .36  W t .  n -Val .  

1306.86 Reach Len.  l f t l  

L e f t  08 Channel  R i g h t  OB 
0 . 0 2 5  

285.00 359 .72  4 2 9 . 0 0  

vei T o t a l  ( f t / s )  4 .78  Avg. V e l .  ( f t / e )  4 .78  
9 . 1 0  Hydr. Depth  ( f t )  7 .72 

437699.9  Conv. l c f s l  437699.9 I 
Alpha  1 . 0 0  Stream. Power ( l b / f t  s) 
F r c t n  Loss  ( f t )  0 . 1 5  Cum Volume ( ac re -£  t) 1 5 . 8 9  918.45 
C & E LOSS Lft) 0 . 0 1  Cum SA ( a c r e s )  1 6 . 5 4  103 .36  0 . 6 4  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  I 
W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. L f t l  

1308 .35  E lemen t  L e f t  OB Channel  R i g h t  OB 
0 .47  W t .  n-Val. 0 . 0 2 5  

1308.82 Reach Len. ( f t )  285.00 359.72 429 .00  
1 3 0 2 . 8 2  Flow A r e a  (80 f t)  2362.81 

Max ~ h l  ~ p t h  ( f t )  1 0 . 9 5  Hydr. Depth  ( f t )  
Conv. T o t a l  ( c f s )  608156.3  conv .  ( c f s )  
L e n a t h  W t d .  L f t l  359.72 Wet t ed  P e r .  ( i t )  

0 . 0 1  Cum SA ( a c r e s )  102.37 10 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 US: 12 .177  

INPUT 
Description: 
S t a t ~ o n  E l e v a t i o n  D a t a  n m =  31 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  sta E l e v  

I 
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Manning's n Values n w =  3 
Sta n Val Sta n Val Sta n Val 

4315.79 .04 4875.18 ,025 5141.77 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4875.18 5141.77 500 500 500 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4315.79 4875.18 1312 5141.77 5214.37 1312 
Left Lavee Station= 4875.18 Elevation- 1308.15 
Right Levee Station= 5141.77 Elevation= 1309.94 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cis) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C b E Loss (ft) 

Element Left 08 Channel Right OB 
Wt. n-Val. 0.025 
Reach Len. (ft) 500.00 500.00 500.00 
Flow Area (sq ft) 1659.07 
Area (aq ft) 1659.07 
Flow (cfs) 6900.00 
Top Width (ft) 240.84 
Avg. Vel. (ft/s) 4.16 
Hydr. Depth (ft) 6.89 
Conv. (cfs) 354905.7 
Wetted Per. (ft) 242.98 
shear (lb/sq ft) 0.16 
stream Power (lb/ft 8 )  0.67 
Cum Volume (acre-ft) 0.26 745.90 
Cum SA (acrea) 0.99 97.24 

CROSS SECTION OUTPUT Profile Wmture 

W.S. Elev (ft) 
Vel Head (ft) 
E.5. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area ( s q  ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftla) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 
1956.16 
1956.16 
9070.00 
248.80 
4.64 
7.86 

456659.5 
251.31 
0.19 
0.89 

CROSS SECTION OUTPUT Profile WExiating 

W.S. Elev (ft) 1308.21 Element Left 08 Channel Right OB 
vel Head (ft) 0.45 Wt. n-Val. 0.025 
E.G. Elev (ft) 1308.65 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1302.53 Flow Area (sq ft) 2425.24 
E.G. Slope (ft/ft) 0.000422 Area ( s q  ft) 956.77 2425.24 
Q Total (cfs) 12990.00 Flow (=is) 12990.00 
Top Width (ft) 820.09 Top Width (ft) 
Vel Total (ft/s) 5.36 Avg. Vel. (ftla) 
Max Chl Dpth (ft) 10.93 Hydr. Depth (ft) 
Conv. Total (=fa) 632691.3 Conv. (cfs) 
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Length Wtd. (ft) 500.00 Wetted Per. (ft) 263.74 
Min Ch El (ft) 1297.28 Shear (lb/sq ft) 0.24 
Alpha 1.00 Stream Power (lb/ft s) 1.30 
Frctn Loss (ft) 0.22 Cum Volume (acre-Pt) 163.44 1089.08 16.41 
C 6 E Loss (ft) 0 .OO Cum SA (acrea) 100.54 103.02 13.20 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 12.082 

INPUT 
Description: 
Station Elevation Data num= 34 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4215.79 1306.9 4258.3 1306.81 4305.51 1306.63 4337.25 1306.73 4455.67 1306.36 
4495.19 1306.3 4516.54 1306.18 4574.11 1306.22 4622.05 1306.12 4639.07 1306.11 
4674.81 1306 4745.08 1306.01 1780.3 1305.96 4789.83 1306.16 4811.59 1306.48 
4819.88 1307.3 4836.26 1307.19 4853.76 1306.36 4858.6 1307.68 4875.24 1307.44 
4910.51 1297.7 4951.79 1297.44 4962.91 1297.29 5023.5 1297.32 5035.94 1297.29 
5047.1 1297.4 5064.02 1297.32 5095.67 1297.56 5099.98 1297.91 5141.3 1309.28 

5158.42 1308.8 5168.66 1308.07 5204.1 1309.34 5215.79 1309.52 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4215.79 .04 4875.24 ,025 5141.3 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4875.24 5141.3 500 500 500 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4215.19 4858.6 1311 5141.3 5215.79 1311 
 eft Levee Station= 4858.6 Elevation= 1307.68 

0 
Right Levee Station= 5141.3 Elevation= 1309.28 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1304.94 Element Left OB Channel Right OB 
Vel Head (ft) 0.28 Wt. n-Val. 0.025 
E.G. Elev (ft) 1305.22 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1300.80 Flow Azea (sq ft) 1611.63 
E.G. Slope (ft/ft) 0.000417 Area (aq ftl 1611.63 
Q Total (cfs) 6900.00 Flow (cfs) 6900 .OO 
Top Width (ft) 241.22 Top Width (ft) 241.22 
Vel Total (ft/e) 4.28 Avg. Vel. (ft/s) 4.28 
Max Chl Dpth (ft) 7.65 Hydr. Depth (ft) 6.68 
Conv. Total (cfs) 337984.0 Conv. (cfs) 337984.0 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 243.17 
Min Ch El (ft) 1297.29 Shear (lb/sq ft) 0.17 
Alpha 1.00 Stream Power (lb/ft s) 0.74 
Frctn Loss (ft) 0.20 Cum Volume (acre-ft) 0.26 727.13 
C 6 E Loss (ft) 0 .Ol Cum SA (acres) 0.99 94.47 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1306.14 Element Left 08 Channel Right OB 
Vel Head (ft) 0.35 Wt. n-Val. 0.025 
E.G. Elsv (ft) 1306.49 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1301.46 Flow Area (oq ft) 1907.40 
E.G. Slope (ft/ft) 0.000431 Area (sq ftl 1907.40 
Q Total (cfs) 9070.00 Flow (cfsl 9070 .OO 
Top Width (ft) 249.96 Top Width lft) 249.96 
Vel Total (ft/s) 4.76 Avg. Vel. (ft/s) 4.76 
Max Chl Dpth (ft) 8.85 Hydr. Depth (ft) 7.63 
conv. ~ o t a l  (cfs) 436779.4 Conv. (cfs) 436779.4 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 252.23 
Min Ch El (ft) 1297.29 Shear (Ib/sq ft) 

. 
0.20 

1.00 Stream Power (lb/ft s) 0.97 
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Frctn Loss (ft) 0.21 Cum Volume (acre-ft) 15.89 880.37 0.19 
C L E Loss (ft) 0.01 Cum SA (acres) 16.54 98.45 0.64 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C L E Loss (ft) 

Element 
Wt. n-Val. 
Rsach Len. (f t) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfa) 
Top Width (ft) 
Avg. ve1. (ft/.e) 
Hydr. Depth (ft) 
Conv. (cfe) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft 8 )  

Cum Volume (acre-ft) 
Cum .%A (acres) 

Left OB 
0.040 
500.00 
6.81 

1020.97 
2.97 

659.45 
0.44 
0.41 
139.6 
16.64 
0.01 
0.01 

152.09 
93.54 

Channel Right OB 
0.025 

Warning - The cross-section end points had to be extended vertically for the computed water surfaoe 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 11.988 

INPUT 
Description: 
Station Elevation Data num= 35 - - 

Sta Elev Sta Elev Sta Elev sta Elev Sta  lev 
4215.79 1307 4230.22 1306.9 4309.16 1306.7 4349.67 1306.5 4394.09 1306.33 
4401.05 1306.2 4467.04 1306 4506.58 1305.97 4546.96 1305.88 4611.56 1305.66 

Manning'e n Values mum= 3 
Sta n Val Sta n val Sta n Val 

4215.79 .04 4874.4 ,025 5141.51 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4874.4 5141.51 500 500 500 .1 .3 

Ineffeotive Flow num= 2 
Sta L sta R Elev Sta L Sta R Elev 

4215.79 4858.53 1311 5141.51 5215.79 1311 
Left Levee Station= 4858.53 Elevation- 1307.8 
Right Levee Station= 5141.51 Elevation- 1309.1 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/a) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Erctn Loss (ft) 
C 6 E LO89 (ftl 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft B )  

Cum Volume (acre-f t) 
Cum SA (acres) 

.eft OB Channel Right 08 
0.025 

500.00 500.00 500 .OO 
1664.55 
1664.55 
6900.00 
242.98 

4.15 
6.85 
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CROSS SECTION OUTPUT 

w.s. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (efs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El Lftl . . 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ftl 

Profile #Future 

1305.95 Element 
0.33 Wt. n-Val. 

1306.28 Reaoh Len. (ft) 
1301.08 Flow Area (aq ft) 
0.000397 Area (sq ft) 
9070.00 Flow (cfs) 
251.30 Top Width (ft) 
4.63 Avg. Vel. (ft/s) 
9.05 Hydr. Depth (ft) 

455361.5 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1296.90 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.20 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Profile #Existing 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 

Left OB Channel Right OB 
0.040 0.025 

500.00 500.00 500.00 
2.47 2427.88 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 11.893 

INPUT 
Description: 
Station Elevation Data n u =  27 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4215.79 1306.1 4232.81 1305.91 4338.31 1305.83 4399.51 1305.72 4443.82 1305.78 
4533.1 1305.7 4692.08 1305.78 4760.37 1305.78 4815.24 1306 4832.04 1306.15 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4215.79 .04 4874.53 ,025 5141.77 ,011 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4874.53 5141.77 500 500 500 .l .3 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4215.79 4874.53 1311 5141.77 5215.79 1311 
Left Levee Station- 4874.53 Elevation= 1307.77 
Right Levee Station= 5141.77 Elevation= 1308.42 

CROSS SECTION OUTPUT Profile #Design 

I 
W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1304.55 Element 
0.28 Wt. n-Val. 

1304.82 Reach Len. (ft) 

EAST MARICOPA FLOODWAY 
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Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 
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Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (of=) 
Top Width (ft) 
Vel Total (ft/s) 
M a x  Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C h E Loas (ft) 

Flow Area (sq ft) 1637.29 
Area (sq ft) 1637.29 
rlow (cfs) 6900 .OO 
Top Width (ft) 242.54 
Avg. Vel. (ft/s) 4.21 
Hydr. Depth (ft) 6.75 
Conv. (cfs) 345691.4 
Wetted Per. (ft) 244.55 
Shear (lb/sq ft) 0.17 
Stream Power (lb/ft s) 0.70 
Cum Volume (acre-ft) 0.26 689.38 
Cum SA (acres) 0.99 88.91 

Profile XEuture 

1305.73 Element 
0.34 Wt. n-Val. 

1306.08 Reach Len. (ft) 
1300.99 Flow Area (sq ft) 

0.000417 Area (sq ft) 
9070.00 Flow (cfe) 
250.78 Tap Width (ft) 
4.70 bvg. Vel. (ft/s) 
9.02 Hydr. Depth (ft) 

444310.3 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1296.71 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.21 Cum Volume (acre-it) 
0 .OO Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
vel Head (it) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Losa (ft) 
C b E Loss (ft) 

1307.53 Element 
0.46 Wt. n-Val. 

1307.99 Reach Len. (ft) 
1302.05 Flow Area ( s q  ft) 

0.000447 Area (sq it) 
12990.00 Flow (cfs) 
263.28 Top Width (ft) 
5.43 nvg. ve1. (ft/s) 
10.82 Nydr. Depth (ft) 

614574.0 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1296.71 Shear (lb/sq ft) 

1.00 stream Power (lb/ft a)  
0.23 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION RIVER: EM6 
RERCH: Reach 3 RS: 11.798 

INPUT ~ - 

Description: 
Station Elevation Data num- 31 

Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 
4266.07 1313.19 4283.82 1312.6 4296.87 1306.72 4313.87 1306.46 4316.15 1305.1 
4318.92 1305.94 4321.36 1305.1 4347.48 1304.9 4381.08 1304.53 4486.59 1304.35 

Sta n Val Sta n Val Sta n Val 
4266.07 .04 4875.05 ,025 5140.12 ,011 

Left 08 Channel Right OB 
0.025 

500.00 500.00 500.00 
1929.80 
1929.80 
9070.00 
250.78 
4.70 
7.70 

444310.3 

Left OB Channel Right 08 
0.025 

500.00 500.00 500.00 
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Bank S t a :  L e f t  R i g h t  L e n g t h s :  L s f t  C h a n n e l  R i g h t  
4 8 7 5 . 0 5  5 1 4 0 . 1 2  5 0 0  5 0 0  5 0 0  

I n e f f e c t i v e  F l o w  num= 2 - - ~  

S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  
4 2 6 6 . 0 7  4 8 5 9 . 6 5  1 3 1 1  5 1 4 0 . 1 2  5 2 1 5 . 2 4  1311 

L e f t  L e v e e  S t a t i o n =  4 8 5 9 . 6 5  E l e v a t i o n -  1 3 0 7 . 6 4  
R i g h t  L e v e e  S t a t i o n =  5 1 4 0 . 1 2  E l e v a t i o n -  1 3 0 8 . 2  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  Head (ft) 
E.G. E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G. Slope ( f t / f t )  
Q T o t a l  ( o f = )  
T o p  W i d t h  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

1 3 0 4  - 3 4  E l e m e n t  -~ ~ - . - -  
0 . 2 8  Wt. n - V a l .  

1 3 0 4 . 6 2  R e a c h  L e n .  (ft) 
1 3 0 0 . 2 0  F l o w  A r e a  (sq f t )  

Area ( s q  i t )  
F l o w  ( c f s )  
T o p  W i d t h  ( f t )  
Avg. V e l .  ( f t / a )  
Hydr .  D e p t h  ( f t )  
Conv.  (cfs) 
W e t t e d  P e r .  ( f t )  
s h e a r  ( l h / s q  ft) 
s t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  Xhlture 

W.S. E l e v  (ft) 
V e l  Head  (ft) 
E.G. E l e v  (ft) 
C r i t  W.S. (ft) 
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f a )  
L e n g t h  Wtd. ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  LOQS ( f t )  
C & E L o s s  ( f t )  

E l e m e n t  
W t .  n - V a l .  
R e a c h  L e n .  (ft) 
F l o w  Area (sq f t )  
Area (sq f t )  
F l o w  (cfs) 
T o p  W i d t h  ( f t )  
Avg. V e l .  ( f t l s )  
H y d r .  D e p t h  (ft) 
Conv.  ( c f s )  
W e t t e d  P e r .  (ft) 
S h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
Cum Volume (acre-ft) 
Cum SA ( a o r e s )  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  H e a d  ( f  t )  
E.G. E l e v  (ft) 
C r i t  W.S. ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  (ft) 
V e l  T o t a l  ( f t / s )  
Max C h l  D p M  ( f t )  
Conv.  T o t a l  ( c i s )  
L e n g t h  Wtd.  ( f t )  
M i n  Ch EL ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s e  ( f t )  

E l e m e n t  
Wt. n -Val .  
R e a c h  L e n .  ( f t )  
F l o w  Area ( a q  E t )  
A r e a  (sq f t )  
F l o w  (Cf3)  
T o p  W i d t h  ( f t )  
Avg .  V e l .  ( f t / e )  
Hydr .  D e p t h  (ft) 
Conv.  (cfs) 
W e t t e d  P e r .  ( f t )  
s h e a r  i l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
Cum Volume (acre-ft) 
Cum SA ( a c r e a )  

CROSS SECTION RIVER: FMF 
REACH: R ~ a c h  3 RS: 1 1 . 7 0 3  

INPUT 
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L e f t  OB 

5 0 0 . 0 0  

L e f t  OB 

5 0 0 . 0 0  

Left OB 

5 0 0 . 0 0  

C h a n n e l  R i g h t  OB 
0 . 0 2 5  

5 0 0 . 0 0  5 0 0 . 0 0  
1 6 2 2 . 5 1  

C h a n n e l  R i g h t  OB 
0 . 0 2 5  

5 0 0 . 0 0  5 0 0 . 0 0  
1 9 1 1 . 3 1  
1 9 1 1 . 3 1  
9070 .00  

2 4 9 . 7 4  

C h a n n e l  Right OB 
0 . 0 2 5  

5 0 0 . 0 0  5 0 0 . 0 0  
2 3 6 6 . 1 7  
2 3 6 6 . 1 7  

1 2 9 9 0 . 0 0  
2 6 1 . 6 8  

5 . 4 9  
9 . 0 4  

6 0 5 8 5 0 . 1  

HNTB CORPORATION 
1-12-99 

REACH 3 



Description: 
Station Elevation Data num- 26 

Sta Elev Sta  lev Sta Elev Sta Elev Sta Elev 
4485.37 1311.9 4507.48 1311.57 4520.75 1310.41 4535 1309.08 4545.53 1308.21 
4562.86 1308.2 4571.33 1308.12 4629.3 1307.91 4645.52 1307.97 4746.01 1307.47 
4757.74 1307.1 4811.16 1305.74 4841.29 1305.61 4859.86 1307.26 4875.28 1307.29 
4912.48 1297 4930.54 1296.89 4991.57 1296.71 5010.25 1296.68 5058.44 1296.98 
5103.51 1297 5120.51 1301.97 5141.71 1308.13 5158.98 1307.48 5169.35 1306.64 
5194.78 1308.4 

Manning's n Values nuxi= 3 
Sta n Val Sta n val Sta n Val 

4485.37 .04 4875.28 ,025 5141.71 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4875.28 5141.71 500 500 500 .1 .3 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4485.37 4875.28 1311 5141.11 5194.78 1311 
Left Levee Station= 4875.28 Elevation- 1307.29 
Right Levee Station= 5141.71 Elevation- 1308.13 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (f t) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (f t) 
Flow Area (sq f t) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft e)  
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

Left 08 Channel Right OB 
0.025 

500.00 500.00 500.00 
1560.76 
1560.76 
6900 .OO 
241.01 
4.42 
6.48 

320541.4 
242.99 
0.19 
0.82 

0.26 652.40 
0.99 83.36 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C 6 E Loss (ft) 

Element Left OB 
Wt, n-Val. 
Reach Len. (ft) 500.00 
Flow Area (sq ft) 
Area (aq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hy&. Depth (ft) 
Conv. (ofa) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum volume (acre-ft) 15.89 
Cum SA (acres) 16.54 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 

1307.02 Element Left OB 
0.50 Wt. n-Val. 

1307.52 Reach Len. (ft) 500.00 
1301.93 Flow Area (aq ft) 
0.000508 Area (sq ft) 
12990.00 Flow (cfs) 
261.64 Top Width (ft) 
5.66 Avg. Vel. (ft/s) 
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Channel Right 08 
0.025 

Channel Right OB 
0.025 

500.00 500.00 
2295.22 
2295.22 
12990.00 
261.64 
5.66 
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1-12-99 

REACH 3 



 ax Chl ~ p t h  (ft) 10.34 Hydr. Depth (ftl 8.77 
Conv. Total (cfs) 516178.5 Conv. (cfs) 576178.5 
Length Wtd. (it) 500.00 Wetted Per. (ft) 264.43 
Min Ch El (ft) 1296.68 Shear (lb/sq ft) 0.28 
Alpha 1.00 stream Power (lb/ft s) 1.56 
Frctn Lose (ft) 0.26 Cum Volume (acre-ft) 146.20 952.24 16.41 
C & E Loss (ft) 0 .OO Cum SA (acres) 89.59 87.98 13.20 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 11.609 

INPUT 
Description: Queen Creek Detention Basin located East of the EMF 
Station Elevation Data num= 31 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4482.74 1309.01 4529.38 1308.7 4538.26 1308.74 4561.38 1301.39 4580.19 1298.07 
4672.62 1297.78 4619.77 1297.8 4156.05 1298.04 4806.95 1298.51 4820.62 1298.8 
4826.43 1300.40 4852.29 1307.5 4870.34 1308.45 4892.33 1300.37 4903.98 1297.01 
4905.6 1296.98 4962.79 1291 4995.04 1296.88 5013.55 1296.62 5082.4 1296.39 

5083.88 1296.41 5091.04 1297.6 5108.8 1298.58 5113.28 1299.6 5121.35 1302.11 
5136.55 1306.65 5141.47 1308.4 5160.77 1301.28 5169.56 1306.17 5194.16 1307.91 
5213.86 1308.29 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4482.74 .04 4870.34 ,025 5141.47 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4870.34 5141.47 194.37 194.37 194.37 .1 .3 

Ineffeotive Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4482.74 4870.34 1311 5141.41 5213.86 1311 
Left Levee Station= 4870.34 Elevation= 1308.45 

e Right Levee Station= 5141.47 Elevation= 1308.4 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1303.86 Element Left OB Channel Right OB 
Vel Head (ft) 0.31 Wt. n-Val. 0.025 
E.G. Elev (it) 1304.17 Reach Len. (ft) 194.37 194.37 194.37 
Crit W.S. (it) 1300.15 Flow Area (sq ft) 1555.48 
E.G. Slope (ft/ft) 0.000477 Area (sq ft) 1555.48 
Q Total (of*) 6900.00 Flow (cfs) 6900.00 
Top Width (ft) 244.38 Top Width (ft) 244.38 
Vel Total (ftla) 4 4 4  Avg. Vel. (ft/s) 4.44 
Max Chl Dpth (ft) 7.47 Hydr. Depth (ft) 6.36 
conv. Total (ofs) 315829.7 Conv. (cfsl 315829.7 
Length Wtd. (ft) 194.31 Wetted Par. (ft) 246.36 
Min Ch El (ft) 1296.39 Shear (lb/sq ft) 0.19 
Alpha 1.00 Stream Power (lb/ft s) 0.83 
Frctn Loss (ft) 0.10 Cum Volume (acre-ft) 0.26 634.51 
c & E Loss (ft) 0.00 Cum SA (acres) 0.99 80.57 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (£t) 1305.02 Element Left 08 Channel Right OB 
Vel Head (ft) 0.38 Wt. n-Val. 0.025 
E.G. Elev (ft) 1305.39 Reach Len. (ft) 194.37 194.37 194.37 
Crit W.S. (ft) 1300.78 Flow Area (sq ft) 1842.41 
E.G. Slope (ft/ft) 0.000488 Area (sq ft) 1842.41 
Q Total (cis) 9010.00 Flow (cfs) 9010.00 
Top Width (ft) 251.41 Top Width (ft) 251.41 
Vel Total (ft/8) 4.92 Avg. Vel. (it/s) 4.92 
Max Chl Dpth (ft) 8.63 Hydr. Depth (ft) 7.33 
Conv. Total (cfs) 410601.4 Conv. (cfs) 410601.4 
Length Wtd. (ft) 194.37 Wetted Per. (ft) 253.76 
Min Ch El (ft) 
Alpha 

1296.39 Shear (lb/sq ft) 0.22 
1.00 Stream Power (lb/ft s) 1.09 

EAST MARlCOPA FLOODWAY PAGE 39 HNTB CORPORATION 
CAPACITY ASSESSMENT (FCD 97-06) 1-12-99 
REACH 3 



rrctn Loss (ft) 
C & E LOSS (ft) 

0. lo Cum Volume (acre-ft) 15.89 771.07 0.19 
0.00 Cum SA (acres) 16.54 84.09 0.64 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lass (ft) 
C 6 E Lose (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. ve1. (ft/8) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (Ib/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 11.572 

INPUT 
Description: Downstream of Side Inlet (150' Wide) from the Left 

Overbank 
Invert elevation of spillway is 1301.3 ft 
Q(D)-6,900 

cfs, Q(r)-10,060 cfs & Q(E)=13,910 cfs 
Station Elevation Data n u -  32 

sta  lev Sta Elev 9ta  lev Sta  lev Sta Elev 
4228.03 1304.6 4295.67 1304.34 4372,25 1304.47 4407.53 1304.4 4438.92 1304.5 
4492.42 1304.6 4509.65 1304.68 4526,49 1306.83 4536.18 1307.81 4581.19 1308.25 
4600.92 1308.5 4641.35 1308.73 4693.07 1308.76 4760.4 1308.89 4777.44 1309.06 
4806.66 1309 4849.84 1309.12 4872.33 1309.11 4908.47 1297.32 4934.51 1297.19 
4953.36 1297 5007.37 1296.51 5041.14 1296.67 5078.98 1296.78 5092.82 1296.64 
5105.78 1296.6 5110.99 1298.4 5141.46 1308.4 5159.88 1308.08 5169.97 1306.5 
5191.66 1308.2 5214.3 1308.66 

Manning's n Values n u -  3 
Sta n val Sta n Val 9ta n Val 

4228.03 .04 4872.33 ,025 5141.46 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4872.33 5141.46 218.29 218.29 218.29 .1 .3 

Ineffective Flow mum= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4228.03 4872.33 1311 5141.46 5214.3 1311 
Left Levee Station- 4872.33 Elevation- 1309.11 
Right Levee Station= 5141.46 Elevation= 1308.4 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

1303.74 Element Left 08 Channel Right OB 
0.33 Wt. n-Val. 0.025 

1304.07 Reach Len. (ft) 218.29 218.29 218.29 
1300.11 Flow Area (sq ft) 1507.65 

0.000513 Area (sq ft) 1507.65 
6900.00 Flow (cia) 
238.49 Top Width (it) 
4.58 Avg. Vel. (ft/a) 
7.23 Hydr. Depth (ft) 

304515.4 Conv. (cfe) 
218.29 Wetted Per. (ft) 
1296.51 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.11 Cum Volume (acre-ft) 
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C & E Loss (ft) 0.00 cum SA (acres) 0.99 79.49 

CROSS SECTION OUTPUT PrOflle #Future 

W.S. Elev (ft) 1304.89 Element Left OB Channel Right OB 
V-1 "sad (ftl 0.40 Wt. n-Val. 0.025 I .~. -, 

E.G. Elev (ft) 
Crit W.S. (ft) 

.. 
1305.29 Reach Len. (ft) 218.29 218.29 218.29 
1300.75 Flow Area (sq ft) 1786.02 

E.G. slope (ft/ft) 0.000525 Area (sq ft) 1786.02 
Q Total (Cfs) 9070.00 Flow (cfs) 9070 .OO 
Top Width (ft) 245.52 Top Width (ft) 245.52 
vel ~ o t a l  fft/sl 5.08 Avo. Vel. (ft/sl 5.08 1 -~ ~ . . .  
 ax chl ~ p t h  (ft) 8.38 nydr. Depth (ftj 
conv. Total (ofs) 395809.3 conv. (cfs) 
Length Wtd. (ftl 218.29 wetted Per. (ft) 
Min Ch El (ft) 1296.51 Shear (Ib/sq ft) 
Alpha 1.00 stream Power (lb/ft s) 1.20 
~ r c b  Lase (ft) 0.12 Cum Volume (acre-tt) 15.89 762.97 0.19 
c 6 E Loss (ft) 0.00 Cum SA (acres) 16.54 82.98 0.64 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1306.62 Element Left OB Channel Right OB 
Vel Head fft) 0.53 Wt. n-Val. 0.025 -- .- ~. 
E.G. Elev (ft) 1307.16 Reach Len. (ft) 
Crit W.S. (ft) 1301.80 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.000553 Area (sq ftl 

 ax chl ~ p t h  (ft) 10.11 Hyir. Depth (ft) 
ronv Total fcfal 552411.9 Conv. (cfs) 

Q Total (cfs) 12990.00 Flow (cfs) 12990.00 
Tap Width (ft) 256.10 Top Width (ft) 256.10 
Vel Total (ft/a) 5.85 Avu. Vel. (ft/s) 5.85 

. . . . . . . . - , - , 

e Length Wtd. (ft) 218.29 Wetted Per. (ft) 
Min Ch El (ft) 1296.51 Shear (lb/sq ft) 

I 
r Alpha 1.00 Stream Power (lb/ft s) 1.73 

Frob Lose (ft) 0.12 Cum Volume (acre-f t) 146.20 915.86 
C 6 E Loss (ft) 0.00 Cum SA (acres) 89.59 83.82 13.20 

INPUT 
Description: 
Station Elevation Data n u =  32 

9+a Elsv Sta Elev Sta Elev Sta Elev sta Elev 

I 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 11.531 

4841.32 1306.5 4854.2 1306.16 4858.48 1307.19 4864.3 1306.96 4874.08 1307.06 
4908.36 1297.3 4955.57 1297.22 5010.42 1296.26 5017.73 1296.29 5107.63 1296.9 
5139.89 1308 5158.23 1307.59 5166.2 1306.54 5168.43 1306.43 5181.52 1307.64 
5191.07 1308.1 5213.65 1308.64 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4217.5 .04 4874.08 .025 5139.89 .04 

I 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4874.08 5139.89 237.2 237.2 237.2 .1 .3 

Ineffective Flow num= 2 
sta L Eta R Elev Sta L Eta R Elev 
4217.5 4874.08 1311 5139.89 5213.65 1311 

 eft Levee Station= 4858.48 Elevation= 1307.19 
mght Levee Statxon- 5139.89 Elevation= 1308 

CROSS SECTION OUTPUT Proflle XDeslgn 
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W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1303.63 Element Left 08 
0.33 Wt. n-Val. 

1303.95 Reach Len. (ft) 237.20 
1300.07 Flow Area (aq ft) 

0.000529 Area (sq ft) 
6900.00 Flow (cfs) 
241.03 Top Width (ft) 
4.60 Avg. Vel. (ft/s) 
7.37 Hydr. Depth (ft) 

299932.8 Conv. (cfs) 
237.20 Wetted Per. (ft) 
1296.26 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.13 Cum Volume (acre-ft) 0.26 
0.00 Cum SA (acres) 0.99 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1304.77 Element Left OB 
0.40 Wt. n-Val. 

1305.18 Reach Len. (ft) 237.20 
1300.72 Flow Area (aq ft) 

0.000538 Area (sq ft) 
9070.00 Flow (cfe) 
248.41 Topwidth (ft) 
5.09 Avg. Vel. (ft/s) 
8.51 Hydr. Depth (ft) 

391174.7 Conv. (cia) 
237.20 Wetted Per. (ft) 

1296.26 Shear (lb/aq ft) 
1.00 Stream Power (lb/ft s) 
0.13 Cum Volume (acre-it) 15.89 
0 .OO Cum SA (acres) 16.54 

Channel I 
0.025 

237.20 

Channel Right OB 
0.025 
237.20 237.20 

1781.17 
1781.17 

CROSS SECTION OUTPUT Profile XExiating 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cis) 
Top Width (ft) 
Val Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mi" Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1306.50 Element Left 08 Channel Right OB 
0.53 Wt. n-Val. 0.025 

1307.03 Reach Len. (ft) 237.20 237.20 237.20 
1301.77 Flow Area (sq ft) 2219.86 

0.000562 Area (sq ft) 2219.86 
12990.00 Flow (cfs) 12990.00 
259.50 Top Width (ft) 259.50 
5.85 Avg. Val. (ft/s) 5.85 
10.24 Hydr. Depth (ft) 8.55 

547802.0 Conv. (cia) 547802.0 
237.20 Wetted Per. (ft) 262.40 
1296.26 Shear (lb/sq ft) 0.30 

1.00 Stream Power (lb/ft 8 )  1.74 
0 14 Cum Volume (acre-ft) 146.20 904.73 16.41 
0.00 Cum SA (acres) 89.59 82.53 13.20 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 11.486 

INPUT 
Desorintion: -.---- .~ 
station Elevation Data numn 34 
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S t a  n V a l  S t a  n Val  S t a  n V a l  
4216.49 .04  4866.67 ,025 5137.42 ,041 

Bank S t a :  L e f t  R i g h t  Lengths:  L e f t  Channel R i g h t  Coeff Cont r .  En 
4866.67 5137.42 500 500 500 .1 .3  

pan. 

I n e f f e c t i v e  Flow n u =  2 .- - - - . - - - - 

sf- 1. sta  R E l e v  S t a  L S t a  R E l e v  --- - - -  - 

4216.49 4855.54 1311 5137.42 5209.96 1311 
L e f t  Levee S t a t i o n =  4855.54 Elevation= 1307.1 
~ i g h t  ~ e v e e  Station= 5137.42 Elevation= 1307.41 

CROSS SECTION OUTPUT P r o f i l e  #Design 

w 3 l l a v  l f t )  1303.48 Element L e f t  OB Channel R i o h t  08 . . . - . - - - . . - - , 
Vel Head ( f t )  
E.G. E l e v  ( f t )  

0 .34 W t .  n-Val. 
1303.82 Reach Len. ( f t )  

C r i t  W.S. If*) 1300.10 Flow Area (sq f t )  
E.G. S l o p e  (ft/ft) 0.000572 Area (sq f t )  
Q r o t a 1  i ~ f s )  6900.00  low (cEs) 6900 . O O  
Top Width ( f t )  242.88 Tap Width ( f t )  242.88 
val ~ 0 t a 1  f f t l s l  4 .70 AVO. vel.  ( f t /s)  4.70 . - - - - . - - . . . 
Max Chl  D p t h  ( f t )  6 . 9 1  ~ y & .  Depth ( f t )  
conv.  T o t a l  ( c f s )  288460.4 Conv. ( c f s )  
Lenqth Wtd. ( f t )  500.00 Wetted P e r .  ( f t )  
~ i n - c h  E l  ( f t )  1296.57 Shear  ( l b / s q  f t )  0 . 2 1  
Alpha 1 . 0 0  s t r e a m  Power ( l b / f t  s) 1 . 0 1  
F r c t n  ~ o a s  ( f t )  0 .28 Cum Volume ( a c r e - f t )  0 . 2 6  612.06 
c 6 E Loss  ( f t )  0 . O O  Cum SA ( a c r e s )  0 . 9 9  76.98 

CROSS SECTION OUTPUT P r o f i l e  X h l t u r e  

w.S. E l e v  ( f t )  
"a1 nead  I f t )  

1304.63 Element 
0 .42 W t .  n-Val. 

L e f t  OB Channel R i g h t  OB 
0 .025  -- . . . - . 

E.G. ELev ( f t )  1305.04 Reach Len. ( f t )  500.00 500.00 500.00 
c r i t  W.S. ( f t )  1300.75 Flow Area ( s q  ft) 1752.86 
E.G. S l o p e  ( f t / f t )  0.000573 Arsa ( s q  f t )  1752.86 
Q T o t a l  ( c i s )  9070.00 Flow ( c f s )  9070.00 
TOP W i d t h  ( f t )  
Vel  T o t a l  i f t / s )  

250.34 Top Width ( f t )  
5 . 1 7  Ava. Vel .  ( f t / s )  

Max Chl  ~ p t h  ( f t )  8 .06 Hydr. Depth ( f t )  
Conv. T o t a l  (ofs) 378997.2 Conv. ( c f s )  
Length Wtd. (f t )  500.00 Wetted Per .  ( f t )  
Mm Ch E l  ( f t )  1296.57 Shear  ( l b / s q  f t )  
Alpha 
F r o t n  Loas ( f t )  
C 6 E Loss  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
c r i t  W.S. I f t )  

1 .00 Stream Power ( l b / P t  s) 1.28 
0.28 Cum Volume ( a c r e - f t )  15 .89  744.41 0 . 1 9  
0.00 Cum SA ( a c r e s )  16 .54  80 .38  0.64 

P r o f i l e  # E x i s t i n g  

1306.35 Element L e f t  OB Channel R i g h t  OB 
0.54 W t .  n-Val. 0 .025  

1306.90 Reach Len. ( f t )  500.00 500.00 500.00 
1301.78 Flow Area (so f t )  2193.55 .- . 

E ~ G .  s l o p e  ( f t / f t )  0.000590 Area ( s q  ft) 
Q T o t a l  ( c f s )  12990.00 Flow (cfs) 
Top Width ( f t )  261.26 Top Width ( f t )  
vel T o t a l  ( f t / s )  5 .92 A V ~ .  Ve l .  ( f t / s )  
Max Chl  D p t h  ( f t )  9 . 7 8  Hydr. Depth ( f t )  
Conv. T o t a l  ( c f s )  534728.4 Conv. ( c f s )  
L e n ~ t h  Wtd. I f t )  500.00 Wetted Per .  ( f t )  .--. 
Min Ch E l  (it) 1296.57 Shear  ( I b / s q  . f t)  0 . 3 1  
Alpha 1.00 s t r e a m  Power ( l b / f t  8)  1 . 8 1  
F r o t n  Loss  ( f t )  0 . 2 9  Cum Volume ( a c r e - f t )  146.20 892.72 1 6 . 4 1  

I C b E L o s s  (ft) 0.00 Cum SA ( a o r e e )  89 .59  81 .11  13.20 I 

) CROSS SECTTON RIVER: EMF 
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REACH: Reach 3 RS: 11.391 

INPUT 
Descrintion: 
Station Elevation Data nun= 28 ~ -. 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4198.58 1303.1 4264.78 1303.15 4371.39 1303.18 4478.02 1303.16 4584.71 1303.17 
4630.64 1303.1 4706.78 1303.05 4763.97 1302.98 4783.95 1303.07 4792.56 1303.6 
4806.6 1304.8 4922.1 1306.4 4839.06 1305.49 4848.71 1306.7 '4866.2 1306.75 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4198.58 .04 4866.2 ,025 5133.03 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4866.2 5133.03 335.09 335.09 335.09 .1 .3 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4198.58 4866.2 1311 5133.03 5195.42 1311 
Lsf t Levee Stations 4866.2 Elevation- 1306.75 
Right Levee Station= 5133.03 Elevation= 1307.11 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (eq ft) 
Area (aq ft) 
Flow (CfS) 
Top Width (ft) 
Avg. Val. (ft/s) 
Hydr. Depth (it) 
Conv. (eta) 
Wetted Per. (ft) 
shear (lb/aq ft) 
stream Power (lb/ft a) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Tap Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Left 08 Channel Right 08 
0.025 

335.09 335.09 335.09 
1505.05 
1505.05 
6900.00 
242.76 
4.58 
6.20 

300281.8 

1304.36 Element Left OB 
0.40 Wt. n-Val. 

1304.76 Reach Len. (ft) 335.09 
1300.32 Flow Area (sq ft) 
0.000536 Area (aq ft) 
9070.00 Flow (of=) 
250.21 Top Width (ft) 
5.07 Avg. Vel. (ft/s) 
8.67 Hydr. Depth (ft) 

391792.8 Conv. (cfs) 
335.09 Wetted Per. (ft) 
1295.69 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.18 Cum Volume (acre-ft) 15.89 
0.00 Cum SA (acres) 16.54 

CROSS SECTION OUTPUT Profile #Existing 

Channel Right OB 
0.025 
335.09 335.09 

W.S. Elev (ft) 1306.07 Element Left 08 Channel Right 08 
vel Head (ft) 0.53 Wt. n-Val. 0.025 
E.G. Elev (ft) 1306.60 Reach Len. (ft) 335.09 335.09 335.09 
Crit W.S. (ft) 1301.36 Flow Area (aq ft) 2225.44 
E.G. Slope (ft/ft) 0.000563 Area (sq ft) 2225.44 
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Q Total (cfs) 12990.00 

0 Top Width (ft) 261.31 
Vel Total (ft/s) 5.84 
Max Chl Dpth (ft) 10.38 
Conv. Total (cfs) 547698.8 
Length Wtd. (ft) 335.09 
Min Ch El (ft) 1295.69 
Alpha 1.00 
Frctn Loss (ft) 0.19 
C 6 E LOSS (ft) 0.00 

Flow (Cf 5 )  
Top Width (it) 
Avg. Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
cum $4 (acres) 

CROSS SECTION RZVER: EMF 
REACH: Reach 3 RS: 11.328 

INPUT 
Description: Concrete Drop Structure - Begin Transition (Contraction) 
Station Elevation Data num= 31 

Sta Elev Sta Elev sta  lev Sta Elev Sta Elev 
4197.63 1303.1 4260.57 1302.97 4364.57 1302.97 4460.72 1303.02 4506 1302.96 
4567.33 1302.8 4596.24 1302.88 4673.99 1302.87 4761.41 1303.06 4782.64 1304.28 

Manning's n Valuea num= 3 
Sta n Val Sta n V a l  sta n Val 

4197.63 .04 4867.11 ,025 5133.81 .04 

B& sta: Left Right Lengths: Left Channel Right Coeff Contr. Eupan. 
4867.11 5133.81 36.18 36.18 36.18 .3 . 5  

Left Levee Station= 4867.11 Elevation= 1306.96 
Right Levee Station- 5133.81 Elevation= 1307.45 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl D p M  (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Kin Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOBS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
FLOW (~£91 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (efs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

36.18 36.18 36.18 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

I CROSS SECTION OUTPUT Profile Xhlture 

W.S. Elev (ft) 1304.17 
Vel Head (ft) 0.41 
E.G. Elev (ft) 1304.58 
Crit W.S. (ft) 1300.03 
E.G. Slope (ft/ft) 0.000540 
Q Total (cfs) 9070.00 
Top Wrdth (ft) 
Vel Total (ft/s) 

EAST MARICOPA FLOODWAY 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 3 

Element 
wt. n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cf8) 
Top Width (ft) 
Avg. Vel. (ft/s) 
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Left OB Channel Right OB 
0.025 

36.18 36.18 36.18 
1166.82 
1766.82 
9070.00 
244.36 
5.13 
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Max Chl Dpth (ft) 9.29 Hydr. Depth (ft) 7.23 
Conv. Total (cfs) 390457.3 Conv. (cfs) 390457.3 
Length Wtd. (ft) 36.18 Wetted Per. (ft) 246.44 
Min Ch El (ft) 1294.88 Shear (lb/sq ft) 0.24 
Alpha 1.00 stream Power (lb/ft 8 )  1.24 
Frctn Loss (ft) 0.03 Cum Volume (acre-ftl 15.89 710.42 0.19 
C 6 E Loss (ft) 0.54 Cum SA (acres) 16.54 75.61 0.64 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is leas 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (itla) 
Mau Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LO88 (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow b e a  (aq it) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
By&. Depth (ft) 
Conv. (ofs) 
Wetted Per. (ft) 
Shear (lb/aq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - The velocity head has changed by more than 0.5 it (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indioate the need for additional cross sections. 

CROSS SECTION RIVER: EM6 
REACH: Reach 3 RS: 11.321 

INPUT 
Description: Drop Structure - End Transition (Contraction) 
Drop Structure 

Crest, elevation 1296.22 
station Elevation Data n w  50 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
4207.74 1303.9 4255.66 1303.01 4390.06 1303 4449.99 1303.04 4481.51 1302.92 
4554.1 1302.7 4613.76 1302.89 4660.94 1302.88 4737.25 1303.08 4767.97 1303.74 

4770.73 1303.3 4701.01 1300.86 4789.87 1300.84 4797.59 1300.94 4807.11 1301.41 
4814.85 1302 4820.17 1302.85 4826.54 1303.42 4830.39 1302.68 4835.34 1302.36 
4842.58 1303.9 4852.17 1306.78 4875.55 1307.56 4877.25 1307.52 4894.06 1304.5 
4897.47 1303.7 4908.89 1302.58 4913.36 1301.51 4919.88 1301.35 4926.32 1299.74 
4930.15 1298.4 4932.94 1299.61 4934.53 1296.33 4992.31 1296.29 5028.24 1296.42 

5064 1296.5 5065.71 1301.19 5068.71 1299.9 5071.64 1299.7 5077.28 1301.52 
5086.49 1302.2 5098.97 1304.19 5110.44 1306.26 5114.12 1307.38 5126.9 1307.38 
5150.52 1306.8 5163.9 1306.34 5166.76 1306.58 5191.5 1307.47 5195.15 1307.55 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4207.74 .04 4875.55 ,013 5114.12 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4875.55 5114.12 65.83 65.83 65.83 .3 .5 

Left Levee Station= 4875.55 Elevation= 1307.56 
Right Levee Station= 5114.12 Elevation= 1307.38 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1300.86 Element Left 08 Channel Right OB 
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Vel Head (ft) 1.98 
E.G. Elev (ft) 1302.84 
crlt W.S. (ft) 1300.86 
E.G. Slope (ft/ft) 0.001620 
0 Total (cfs) 6900.00 - 
Top Width (ft) 152.48 
Vel Total (ft/s) 11.30 
Max Chl Dpth (ft) 4.57 
Conv. Total (cfs) 171451.8 
Length Wtd. (ft) 65.83 
Min Ch El (ft) 1296.29 
Alpha 1.00 
Frctn Loss (ft) 0.02 
C & E Loss (ft) 0.81 

Wt. n-Val. 
Reaoh Len. (ft) 65.83 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) I 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Powez (lb/ft 8)  

Cum Volume (acre-f t) 0.26 
Cum SA (acres) 0.99 

Warning - The energy equation oould not he balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - Divided flow computed for this cross-section. 
Warning - The velocity head has changed by more than 0.5 ft (0.15 m ) .  This may indicate the need 

for additional cross sections. 
Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning - During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there ia not a valid subcritical answer. The program defaulted to critical depth. 

Note - Multiple critical depths were found at this looation. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. TOGA (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C b E Loss (ft) 

1301.78 Element Left OB 
2.23 Wt. n-Val. 

1304.01 Reach Len. (ft) 65.83 
1301.78 Flow Area (su ft) 
0.001557 Area (sq ft) 
9070.00 Flow (cfs) 
168.60 Top Width (ft) 
11.97 Avg. Vel. (ft/s) 
5.49 Hydr. Depth (ft) 

229857.3 Conv. (cfs) 
65.83 Wetted Per. (ft) 

1296.29 Shear (lb/sq ft) 
1 .OO stream Power (lb/ft s) 
0.02 Cum Volume (acre-£ t) 15.89 
0.90 Cum SA (acres) 16.54 

Channel Right OB 
0.013 
65.83 65.83 

757.66 

Warning - The energy equation could not be balanoed within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning - The velocity haad has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning - During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note - Multiple critical depths were found at this looation. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1303.13 Element Left 08 Channel Right OB 
Vel Head (ft) 2.62 Wt. n-Val. 0.013 
E.G. Elev (ft) 1305.76 ReachLen. (ft) 65.83 65.83 65 83 
Crlt W.S. (ft) 1303.13 Flaw Area ( s q  ft) 999.34 
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E.G. Slope (ft/ft) 0.001473 Area (sq ft) 
Q Total (cfe) 12990.00 Flow (cfs) 
Top Width (ft) 189.08 Top Width (ft) 
vel Total (ft/s) 13.00 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 6.84 Hydr. Depth (ft) 
Conv. Total (cfs) 338479.9 Conv. (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C s E Loss (ft) 

65.83 Wetted Per. (ft) 195.91 
1296.29 Shear (lb/sq ft) 0.47 

1.00 stream Power (lb/ft s) 6.10 
0.02 Cum Volume (acre-ft) 146.20 849.04 16.41 
1.02 Cum SA (acres) 89.59 75.94 13.20 

Warning - The energy equation could not be balanced within the apecified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning - The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for additional cross sections. 

Warning - The conveyance ratro (upstream oonveyance divided by dometream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional croea aections. 

Warning - The energy loss was greater than 1.0 ft (0.3 m). between the current and previova croaa 
section. This may indicate the need for additional cross aectione. 

Warning - During the standard step iteration*, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid suberitieal answer. The program defaulted to critical depth. 

Note - Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION RIVER: EM6 
REACH: Reach 3 RS: 11.308 

INPUT 
Description: Drop Structure - Begin Transition (Expansion); 
DLOO StNCtUre End 

Sill, elevation 1290.72 ft 
Detention Basin located East of the 

Eaat Maricopa Floodway 
Begin Dense Graas 
Station Elevation Data num- 37 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4209.01 1304 4246.53 1303.71 4257.55 1303.52 4290.27 1303.28 4323.5 1303.91 
4330.94 1304 4344.93 1303.76 4410.86 1303.05 4442.33 1303.06 4465.04 1302.97 
4565.46 1302.8 4712.62 1303.06 4744.19 1303.99 4762.82 1299.42 4776.92 1299.51 
4805.92 1299.6 4824.41 1299.6 4852.1 1306.71 4881.88 1307.14 4889.52 1305.08 
4905.17 1301 4911.04 1299.24 4932.75 1294.08 4938.27 1293.45 4944.87 1291.74 
4945.23 1291.1 5002.28 1290.71 5051.1 1290.89 5057.59 1290.97 5059.19 1292.46 
5063.65 1293.2 5075.24 1295.63 5088.73 1299.29 5123.24 1307.27 5127.62 1307.32 
5173.15 1306.8 5205.09 1307.69 

Manning's n Values num= 3 
Sta n Val Sta n Val sta n Val 

4209.01 .04 4881.88 ,013 5123.24 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4881.88 5123.24 58.67 58.67 58.67 .3 .5 

Lsf t Levee Station- 4881.88 Elevation- 1307.14 
Right Levee Station- 5123.24 Elevation- 1307.27 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Mar Chl Dpth (ft) 
conv. Total (cfs) 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
Conv. (cfs) 

.eft OB Channel Right 08 
0.013 

58.67 58.67 58.67 
1412.46 
1412.46 
6900 .OO 
186.63 
4.89 
7.57 

615917.6 
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Length Wtd. (ft) 58.67 Wetted Per. lft) 189.55 
Min Ch El (ft) 1290.71 Shear (lb/sq ft) 0.06 
Alpha 1.00 Stream Power (lb/ft s) 0.29 
Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 0.26 581.05 
C 6 E Loss (ft) 0.08 Cum SA (acres) 0.99 71.93 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 ar greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1302.05 Element Left OB Channel Right OB 
Vel Head (ft) 0.43 Wt. n-Val. 0.013 
E.G. Elev (ft) 1302.48 Reach Len. (ft) 58.67 58.67 58.67 
Crit W.S. (ft) 1296.48 Flow Area (sq ft) 1724.02 
E.G. Slope (ft/ft) 0.000122 Area (sq ft) 1724.02 
Q Total (cfe) 9070.00 Flow (ofs) 9070.00 
Top Width (ft) 199.52 Top Width (ft) 199.52 
Vel Total (ft/s) 5.26 Avg. Vel. (ft/s) 5.26 
Max Chl Dpth (ft) 11.34 Hydr. Depth (ft) 8.64 
Conv. Total (cfs) 820686.9 Conv. (cfs) 820686.9 
Length Wtd. (ft) 58.67 Wetted Per. (ft) 202.85 
Min Ch El (ft) 1290.71 Shear (lb/sq ft) 0.06 
Alpha 1.00 Stream Power (lb/ft s) 0.34 
Frctn Loss (ft) 0.01 Cum Volume (acre-ft) 15.89 707.50 0.19 
C 6 E Loss (ft) 0.10 Cum SA (acres) 16.54 75.16 0.64 

Warning - The conveyanoe ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Existing 

0 W.S. Elev (ft) 1303.96 Element Left OB Channel Right OB 
Vel Head (ft) 0.58 Wt. n-Val. 0.013 
E.G. Elev (ft) 1304.54 Reach Len. (ft) 58.67 58.67 58.67 
Crit W.S. (ft) 1297.85 Flow Area (sq ft) 2120.41 
E.G. Slope (ft/ft) 0.000139 Area (sq ft) 2120.41 
Q Total (cfs) 12990.00 Flow (cfs) 12990 .OO 
Top Width (ft) 215.12 Top Width (ft) 215.12 
Vel Total (ft/s) 6.13 Avg. Vel. (ft/s) 6.13 
Max Chl Dpth (ft) 13.25 Hydr. Depth (ft) 9.86 
Conv. Total (cfs) 1101297.4 Conv. (cfs) 1101297.4 
Length Wtd. (ft) 58.67 Wetted Per. (ft) 218.91 
Min Ch El (ft) 1290.71 Shear (lb/sq ft) 0.08 
Alpha 1.00 Stream Power (lb/ft s) 0.52 
Frctn Loss (ft) 0 .O1 Cum Volume (acre-ft) 146.20 846.69 16.41 
C & E Lose (ft) 0.13 Cum SA (acres) 89.59 75.63 13.20 

Warning - The oonveyance ratio (upstream conveyance divided by downstream oonveyance) is less 
than 0.7 or greater than 1.4. This may indioate the need for additional crass sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 11.297 

INPUT 
Description: Drop Struoture - End Transition (Expansion); 
Detention Basin 

Located just East of the East Maricopa Floodway 
Begin Dense Grass 
Station Elevation Data num= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4223.73 1301.5 4244.85 1299.36 4277.52 1302.62 4292.34 1303.84 4299.21 1303.83 
4334.76 1304.1 4364.29 1304.3 4370.8 1304.43 4388.42 1304.58 4405.75 1304.78 

4414 1304.8 4451.25 1303.43 4469.66 1303.43 4486.98 1303.57 4515.76 1303.73 
4531.01 1303.9 4554.85 1303.48 4578.31 1302.96 4608.04 1302.94 4691.47 1302.99 a 4700.43 1303.2 4711.98 1303.28 4724.94 1303.54 4743.19 1299.43 4769.74 1299.67 
4794.32 1299.6 4810.15 1299.48 4823.35 1303.08 4827.81 1304.4 4836.02 1304.72 
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Manning ' s  n V a l u e s  nu- 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

4223.13 .04 4852.73 . 03  5146 .59  .04 

Bank S t a :  L e f t  R i g h t  Leng ths :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  Expan. 
4852 .73  5146 .59  1 4 0  195.02 255 .3 . 5  

L e f t  Levee  S t a t i o n -  4852.73 E l e v a t i o n -  1306 .1  
~ i g h t  ~ e v e e  S t a t i o n =  5146.59 E l e v a t i o n -  1307 .68  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head (ft) 
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t l f t )  
Q T o t a l  ( c f s )  
Top Wid th  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Canv. T o t a l  ( o f s )  
Leng th  W t d .  ( f t )  
Min Ch E l  (it) 
Alpha  
F r c t n  L o s s  ( f t )  
C 6 E Lore  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( i t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f a )  
Top Width  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Canv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
s r c t n  Lose  ( f t )  
C & E L o s s  ( I t )  

E l emen t  
Wt. n-Val.  
Reach Len. ( f t )  
Flow A r e a  ( s q  f t )  
A r e a  ( s q  f t )  
Flow ( c f s )  
Top W i d t h  ( f t )  
Avg. V e l .  ( f t / s )  
Hy&. Depth  (ft) 
Conv. ( c f s )  
Wet t ed  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  a)  
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

P r o f i l e  # F u t u r e  

L e f t  OB Channe l  R i g h t  OB 
0.030 

140 .OO 195 .02  255.00 

E lemen t  L e f t  08 
Wt. n-Val.  
Reach Len.  ( f t )  140.00 
Flow Area  ( s q  f t )  
Area (sq f t )  
Flow ( e f s )  
TO* Width ( f t )  
Avg. Ve l .  (ft/s) 
Hy&. Depth  ( f t )  
Conv. ( c f s )  
W e t t e d  P e r .  ( i t )  
s h e a r  ( l b / s q  f t )  
S t r e a m  Power ( l b / f t  s) 
Cum Volume (acre-f t )  15 .89  
Cum SA ( a c r e s )  16 .54  

Channe l  R i g h t  OB 
0.030 

1 9 5 . 0 2  255.00 
2316.47 
2316.41 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  1304 .08  E lemen t  L e f t  OB Channel  R i g h t  OB 
V e l  Head ( f t )  0 . 3 3  W t .  n-Val.  0 .030  
E.G. E l e v  ( f t )  1304.40 Reach Len. ( f t )  140.00 195 .02  255.00 
C r l t  W.S. ( f t )  1296.62 Flow Area  ( s q  f t )  2822 .03  
E.G. S l o p e  ( f t / f t )  0 .000381  Area  ( s q  f t )  2822 .03  
Q T o t a l  ( c f e )  12990 .00  Flow (cfs) 12990.00 
Top W i d t h  ( f t )  268 .08  Top Width  ( i t )  268.08 
vel T o t a l  ( f t / s )  4 . 6 0  Avg. Ve l .  ( f t / s )  4 .60  
Max C h l  Dpth  ( f t )  1 3 . 3 0  Hydr. Depth  ( f t )  1 0 . 5 3  
Conv. T o t a l  ( c f s )  665731.9  Conv. ( c f a )  665731.9  
L e n g t h  Wtd. ( f t )  195.02 Wetted P e r .  ( f t )  2 7 1 . 4 9  
Mm Ch E l  ( f t )  1290 .78  S h e a r  ( l b / s q  f t )  0 . 2 5  
Alpha  1 . 0 0  s t r e a m  Power ( l b / f t  e) 1 .14  
F r c t n  Lose  (It) 0 . 0 7  Cum Volume (acre-ft) 1 4 6 . 2 0  843.36 1 6 . 4 1  
C 6 E Loss  ( f t )  0 . 0 2  Cum SA ( a c r e s )  8 9 . 5 9  7 5 . 3 1  1 3 . 2 0  
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CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 11.26 

INPUT 
Desoription: Chandler Heights Road Bridge (Upstream Face) 
Dense Grass in 

Channel Bottom 
4 Span Bridge with Riprap Protection 
Manning n 

Valve of ,030 used for Channel 
Use Field Survey Data for This 

Cross Section 
skew Angle18.86 Degrees, Cross Section Data 

Adjusted 
Downstream of Inlet from the Left Bank 
Q(D)=8,100 cfs, 

Q(F)=10,060 cfs 6 Q(E)=13,910 cfs 
Q(D)=6,900 cfe, Q(F)=10,060 cfs 

6 Q(E)=13,910 cfs 
Station Elevation Data num= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4788.76 1308.1 4794.79 1308.43 4807.2 1308.5 4827.58 1310.23 4843.98 1309.56 
4853.53 1304.08 4861.19 1303.09 4899.71 1292.57 4926.74 1291.17 5000.57 1290.4 
5074.51 1291.1 5109.16 1292.19 5137.41 1301.18 5146.82 1302.67 5165.74 1310.06 
5226.91 1309.26 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4788.76 .04 4843.98 .03 5165.74 ,011 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4843.98 5165.74 57.31 57.31 57.31 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4788.76 4843.98 1313 5165.74 5226.91 1313 
 eft ~ e v e e  Station- 4843.98 Elevation= 1309.56 
Right Levee Station- 5165.74 Elevation= 1310.06 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Prctn Loss (ft) 
C & E LOSS (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/8) 
Max Chl Dpth (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 0.00 
Flow ATea (sq ft) 
Area (sq ft) 
Flow fcfs) 
Top Width (f t) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
cum Volume (acre-ft) 0.26 
cum SA (acres) 0.99 

Profile Xhlture 

1302.08 Element Left OB 
0.23 Wt. n-Val. 

1302.30 Reach Len. fft) 0.00 
1295.19 Flow Area (sq ft) 

0.000303 Area (sq ft) 
10060.00 Flow (cfs) 
278.18 Top Width (ft) 
3.83 Avg. Vel. (ft/s) 

11.68 Hydr. Depth fft) 

Channel Right OB 
0.030 
0.00 0.00 

2195.70 
2195.70 
6900.00 
264.44 
3.14 
8.30 

443254.2 
266.85 

Channel Right OB 
0.030 
0.00 0.00 

2629.09 
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Conv. Total (cfs) 578221.9 Conv. (cfs) 578221.9 
Length Wtd. (ft) 0.00 Wetted Per. (ft) 280.98 
Min Ch El (ft) 1290.40 Shear (lb/sq ft) 0.18 
Alpha 1.00 Stream Power (lb/ft s) 0.68 
Frctn Loss (ft) 0 .OO Cum Volume (acre-ft) 15.89 693.70 0.19 
C & E Loss (ft) 0.00 Cum SA (acres) 16.54 73.66 0.64 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Kin Ch El (ft) 
Alpha 
Frctn Loas (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
slow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (it) 
Shear (lb/sq ft) 
Stream Power (lb/ft 8 )  

Cum Volume (acre-f t) 
Cum SA (acres) 

Left OB Channel Right OB 
0.030 

BRIDGE RIVER: EMF 
REACH: Reach 3 RS: 11.254 

INPUT 
Description: Chandler Heights Road 4-Span Bridge 
Elongated Piers With 

Semi-circular Ends 
Distance from Upstream XS = 0 
Deok/Roadway Width = 57.31 
Weir Coefficient - - 2.6 
Bridge Deck/Roadnay Skew = 
Upstream Deck/Roadway Coordinates 

num= 20 
Sta Hi Coed Lo Cord sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4763.34 1310.97 1307 4809.84 1311.12 1307 4839.01 1310.97 1306 
4853.53 1310.96 1304 4853.54 1310.96 1306.04 4889.06 1310.92 1305.99 
4926.14 1310.88 1305.97 4936.17 1310.87 1305.92 4982.92 1310.79 1305.83 
5000.03 1310.74 1305.79 5029.65 1310.69 1305.74 5073.64 1310.65 1305.67 
5076.71 1310.64 1305.67 5124.3 1310.57 1305.66 5146.16 1310.54 1305.65 
5146.82 1310.54 1300 5162.06 1310.47 1302 5165.74 1310.46 1303 
5211.21 1310.32 1304 5226.91 1310.21 1305 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 16 

Sta Elev sta  lev Sta Elev Sta Elev sta  lev 
4788.76 1308.1 4794.79 1308.43 4807.2 1308.5 4827.58 1310.23 4843.98 1309.56 
4853.53 1304.08 4861.19 1303.09 4899.71 1292.57 4926.74 1291.17 5000.57 1290.4 

Manning's n Values num= 3 
Sta n val Sta n Val Sta n Val 

4788.76 .04 4843.98 .03 5165.74 .04 

Bank Sta: Left Right Coeff Contr. Expan. 
4843.98 5165.74 .3 .5 

Ineffectrve Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4788.76 4843.98 1313 5165.74 5226.91 1313 
Left Levee Station= 4843.98' Elevation- 1309.56 
Right Levee Station= 5165.74 Elevation- 1310.06 

Downstream Deck/Roadway Coordinates 
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num= 20 
Sta Hi Cord Lo Cord sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4763.34 1310.97 1307 4809.84 1311.12 1307 4839.01 1310.97 1306 
4844.79 1310.96 1306 4852.34 1310.96 1302 4854.67 1310.95 1305.86 
4889.06 1310.92 1305.81 4927.62 1310.88 1305.75 4936.17 1310.87 1305.73 
4982.92 1310.79 1305.65 5001.46 1310.75 1305.62 5029.65 1310.69 1305.56 
5074.77 1310.67 1305.46 5076.71 1310.64 1305.46 5124.3 1310.57 1305.41 
5145.58 1310.51 1305.39 5145.59 1310.51 1302 5162.06 1310.41 1303 
5211.21 1310.32 1304 5217.93 1310.21 1305 

Downstream Bridge Cross section Data 
station Elevation Data n u =  16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4173.32 1309.41 4804.54 1310.2 4810.78 1310.16 4838.25 1310.46 4844.79 1310.69 
4852.34 1303.35 4870.98 1301.22 4904.08 1291.97 4924.66 1291.66 4999.19 1290.69 
5072.6 1290.88 5110.53 1292.81 5136.59 1301.02 5145.58 1303.35 5160.69 1309.5 

5217.93 1309.73 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4773.32 ,041 4844.79 .03 5160.69 .04 

Bank Sta: Left Right Coeff contr. Expan. 
4844.79 5160.69 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4773.32 4844.79 1313 5160.69 5217.93 1313 
Left Levee Station= 4844.79 Elevation= 1310.69 
~ i g h t  Levee Station= 5160.69 Elevation= 1309.5 

Upstream Embankment side slope = 0 horiz. to 1.0 vertical 
Downstream Embankment side slope - - 0 horiz. to 1.0 vertical 

Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - 

0 
- 

spillway height used in deaign = 

Weir crest shape = Broad Crested 

Nvmber of Piers = 3 

Pier Data 
Pier Station Upstream= 4926.74 Downstream= 4924.66 
Upstream num= 4 

Width Elav Width Elev Width Elev Width Elev 
2.36 1290.17 2.36 1302.97 3.79 1302.97 3.79 1307 

Downstream nu- 4 
Width Elev Width Elev Width Elev Width Elev 
2.36 1290.66 2.36 1302.75 3.79 1302.75 3.79 1307 

Pier Data 
Pier Station Upstream= 5000.57 Downstream= 4999.19 
upstream num= 4 

Width Elev Width Elev Width Elev Width Elev 
2.36 1289.4 2.36 1302.79 3.79 1302.79 3.79 1307 

Downstream nun= 4 
Width Elev Width Elev Width Elev Width Elev 
2.36 1289.69 2.36 1302.62 3.79 1302.62 3.79 1307 

Pier Data 
Pier Station Upstream= 5074.51 Downstream= 5072.6 
Upstream nun= 4 

Width Elev Width Elev Width Elev Width Elev 
2.36 1290.1 2.36 1302.67 3.79 1302.67 3.19 1307 

Downstream n u =  4 
width Elev Width Elev Width Elev Width Elev 
2.36 1289.88 2.36 1302.46 3.79 1302.46 3.79 1307 

Number of Bridge Coefficient Sets = 1 

a LOW Flow Methods and Data 
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Energy 
Momentum Cd P 1.33 
Yarnell KVal = .9 

selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Energy Only 

Additional Bridge Parametera 
Add Friction component to Momentum 
Do not add Weight component to Momentum 
Class B flow critical depth computations use critical depth 

inside the bridge at the downstream end 
Criteria to check for pressure flow = Upstream water surface 

BRIDGE OUTPUT Profile #Design 
opening : Bridge #1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfs) 
Q Bridge (cfs) 
Q Weir (cfs) 
Weir Sta Lft (f t) 
Weir Sta Rgt (ft) 
Weir Svbmerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (it) 
BR open Area (sq ft) 
BR open Vel (ft/a) 
cost Of 0 

1300.63 Element 
1300.48 E.G. Elev (ft) 
6900.00 W.S. Elev (ft) 
6900.00 CritW.S. (ft) 

Max Chl Dpth (ft) 
Vel Total (ftls) 
Flow Area (sq ft) 
Froude # Chl 
speoif Force (ou ft) 

1310.47 Hydr Depth (ft) 
1306.04 W.P. Total (ft) 

0.03 Conv. Total (cfs) 
0.04 Top Width (ft) 

3470.20 Frotn Loss (ft) 
3.36 C 6 E L o e a  (ft) 

shear Total (lb/sa ft) 

Inside BR US 
1300 .fi5 
1300.46 
1294.35 

Inside BR DS 
1300.60 
1300.43 
1294.55 

- 
BZ  el ~ t h d  Energy only Power Total (lb/ft s) 0.46 0.51 

Warning - The Yarnell method gave an invalid answer. The upstream energy was less than the 
downstream energy. The program defaulted to the next valid (user selected) method. If 
the Yarnell method was the only one selected, the program will default to an energy based 
solution. 

BRIDGE OUTPUT Profile #hlture 
opening : Bridge #1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (ofs) 
Q Bridge (ofs) 
Q Weir (cfa) 
weir Sta Lft (ft) 
Weir sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR open Area (eq ft) 
BR open Vel (ft/s) 
Coef of Q 
Br Sel Mthd Energy only 

Element Inside BR US Inside BR DS 
E.G. Elev (ft) 1302.30 1302.27 
W.S. Elev (ft) 1302.06 1302.01 
Crit W.S. (ft) 1295.30 1295.48 
Max Chl Dpth (ft) 11.65 11.32 
Vel Total (ft/s) 3.95 4.08 
Flow Area (sq ft) 2544.72 2466.73 
Frovde # Chl 0.23 0.24 
specif Force (cu it) 14526.85 13909.57 
Hydr Depth (it) 9.39 9.16 
W.P. Total (ft) 340.62 337.58 
Conv. Total (cfa) 481686.4 460071.3 
Top Width (ft) 270.91 269.29 
Frctn Loss (ft) 0.03 0.00 
C & E Loss (ft) 0.00 0.01 
Shear Total (lb/eq ft) 0.20 0.22 
Power Total (lb/ft a) 0.80 0.89 

Warning - The Yarnell method gave an invalid answer. The upstream energy was less than the 
downstream energy. The program defaulted to the next valid (user selected) method. If 
the Yarnell method was the only one selected, the program will default to an energy based 
solution. 

BRIDGE OUTPUT Profile #Existing 
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Opening : Bridge f l  

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfs) 
Q Bridge (cfs) 
Q Weir (cfs) 
weir sta ~ f t  (ft) 
Weir sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ftl 
Min El Prs (ft) 
Delta EG (it) 
Delta WS (it) 
BR Open Area (sq ft) 
BR Open Val (ft/s) 
Coef of Q 
Br Sel Mthd 

1304.32 Element Inside BR US Inside BR DS 
1304.02 E.G. Elev (ft) 1304.31 1304.28 
13910.00 W.S. Elev (ft) 1304 .OO 1303.94 
13910.00 CritW.S. (ft) 1296.29 1296.48 

Max Chl Dpth (ft) 13.58 13.25 
vel Total (ft/s) 
Flow Area (sq ft) 
Froude X Chl 
Specif Force (cu ft) 

1310.47 Hydr Depth (ftl 
1306.04 W.P. Total (ft) 

0.05 Canv. Total (cfs) 
0.07 Top Width (ft) 

3470.20 Frctn Loss (ft) 
4.63 C b E Loss (ft) 

Shear Total (lb/sq ft) 
~ n ~ r g y  only Power Total (lb/ft s) 

Warning - The Yarnell method gave an invalid answer. The upstream energy was less than the 
downstream energy. The program defaulted to the next valid (user selected) method. If 
the Yarnell method was the only one selected, the program will default to an energy based 
solution. 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 11,249 

INPUT 
Description: Chandler Height Road Bridge (Downstream Faoe) 
Dense Grass in 

Channel Bottom 
4 span Bridge with Riprap Protection . . 

0 
Manning n 

Value of .030 used for Channel 
Use Field Survey Data far This 

Cross section 
skew Angle 19.00 Degrees, Cross Section Data 

Adjusted 
Station Elevation Data n u =  16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4773.32 1309.41 4804.54 1310.2 4810.78 1310.16 4838.25 1310.46 4844.79 1310.69 
4852.34 1303.35 4870.98 1301.22 4904.08 1291.97 4924.66 1291.66 4999.19 1290.69 
5072.6 1290.88 5110.53 1292.81 5136.59 1301.02 5145.58 1303.35 5160.69 1309.5 

5217.93 1309.73 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4773.32 .04 4844.79 .03 5160.69 .04 

Bank Sta: Left Right Lengths: Left Channel Right 
4844.79 5160.69 150 95.09 40 

Ineffective Plow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4773.32 4844.79 1313 5160.69 5217.93 1313 
Left Levee Station= 4844.79 Elevation= 1310.69 
Right Levee Station= 5160.69 Elevation= 1309.5 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Wldth (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 

Coeff Contr. Expan. 
.3 .5 

Left OB Channel Right OB 
0.030 

150.00 95.09 40.00 
2121.89 
2121.89 
6900.00 
260.93 
3.25 
8.13 

EAST MARICOPA FLOODWAY PAGE 55 HNTU CORPORATION 
CAPACITY ASSESSMENT (FCO 97-06) 1-12-99 
IIEACH 3 



conv. Total (cfs) 422424.4 Conv. (cfs) 422424.4 
Length Wtd. (ft) 95.09 Wetted Per. (ft) 263.33 
Min Ch El (ft) 1290.69 Sheer (lb/nq ft) 0.13 
Alpha 1.00 Stream Power (lb/ft s) 0.44 
Frctn Loss (ft) 0.03 Cum Volume (acre-ft) 0.26 566.86 
C & E Loas (ft) 0.02 Cum SA (acres) 0.99 70.18 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1302.02 Element 
0.24 Wt. n-Val. 

1302.26 Reach Len. (ft) 
1295.39 Flow Area (sq ft) 

0.000334 Area (aq ft) 
10060.00 Flow (cfs) 
276.47 Top Width (ft) 
3.95 Avg. Vel. (ft/e) 
11.33 Hydr. Depth (ft) 

550488.9 Conv. (cfs) 
95.21 Wetted Per. (ft) 

1290.69 Shear (lb/sq ft) 
1.00 stream Power (lb/ft a) 
0.03 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Left OB Channel Right OB 
0.030 

150.00 95.09 40.00 
2546.30 
2546.30 
10060.00 
276.47 
3.95 
9.21 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (CfS) 
Top Width (ft) 
Vel Total (ft/~) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C & E Loss (ft) 

1303.96 Element Left OB Channel Right OB 
0.31 Wt. n-Val. 0.030 

1304.27 Reach Len. (ft) 150.00 95.09 40.00 
1296.38 FIOW ~ r e a  (sq ft) 3103.29 
0.000361 Area (sq ft) 3103.29 
13910.00 Flow (cfs) 13910.00 
295.35 Top Width (ft) 295.35 
4.48 Avg. Vel. (ft/s) 4.48 

13.27 Hydr. Depth (ft) 10.51 
731815.5 Conv. (cfs) 731815.5 

95.56 Wetted Per. (ft) 298.72 
1290.69 Shear (lb/sq ft) 0.23 

1.00 stream Power (lb/ft s) 1.05 
0.03 Cum Volume (acre-ft) 146.20 825.91 16.41 
0.00 Cum SA (acres) 89.59 73.67 13.20 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 11.231 

INPUT 
Description: Just Downstream of Chandler Heights Road Bridge 
Downstream of 

Side Inlet (60' Wide) from the Left Bank 
Q(D)=8,100 cfa, 

Q(F)=10,470 cfs & Q(E)=14,320 cfs: 
Dense Grass in channel bed 
Station Elevation Data num- 33 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
4223.41 1300.8 4286.31 1300.59 4365.26 1300.41 4397.8 1300.41 4444.21 1300.52 
4503.31 1300.4 4541.6 1300.46 4582.12 1300.29 4607.6 1300.29 4628.99 1300.23 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4223.41 ,04 4871.41 .03 5160.69 .04 
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Bank S t a :  L e f t  R i g h t  L e n g t h s :  L e f t  Channel  R i g h t  Coe f f  C o n t r .  
4 8 7 1 . 4 1  5160.69 221 .88  221.88 221.88 . 3  

I n e f f e c t i v e  Flow n m =  1 
S t a  L S t a  R E l e v  

4223 .41  4807 1311  
 eft Levee  S t a t i o n =  4751.36 E l e v a t i o n =  1305 .5  
~ i g h t  Levee  S t a t i o n =  5160.69 E l e v a t i o n =  1311 .62  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
vel Head ( f t )  
E.G. E l e v  (ft) 
C r i t  W.S. ( i t )  
E.G. s l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  Dpth  ( i t )  
conv .  T o t a l  ( c f s )  
L e n g t h  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t )  
C & E L o s s  ( f t )  

P r o f i l e  #Design 

1300 .34  E lemen t  
0 . 2 1  W t .  n-Val .  

1300.55 Reach Len. ( f t )  
1294 .52  Flow Area  ( s q  f t )  

0 .000342 Area ( s q  f t )  
8100 .00  Flow ( c f s )  

273.34 Top Width ( f t )  
3 .72  Avg. V e l .  ( f t / s )  
9 . 7 2  Hydr.  Depth  ( f t l  

438065.2  Conv. ( c f s l  
221 .88  Wet t ed  P e r .  ( f t )  

1290 .62  S h e a r  ( l b / s q  f t )  
1 . 0 0  S t r e a m  Power ( l b / f t  s) 
0 .08  Cum Volume ( a c r e - f t )  
0 .00  Cum SA ( a c r e s )  

Warning - D i v i d e d  f l o w  computed f o r  this c r o s s - s e c t i o n .  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
Ve l  Head ( f t )  
E.G. E l e v  L f t )  . . 
c r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
vei T o t a l  (ft/s) 
Max C h l  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t )  
c b E Loss  ( f t )  

P r o f i l e  # F u t u r e  

E lemen t  
W t .  n-Val.  
Reach Len. ( f t )  
Flow Area ( s q  f t )  
Area  ( s q  f t )  
Flow ( c f s )  
Top Width  ( f t )  
Avg. vel.  ( f t / s )  
Hydr. Depth  ( f t )  
Conv. ( c f s )  
Wet t ed  P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

Warning - D i v i d e d  f l o w  computed f o r  this c r o s s - s e c t i o n  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
Ve l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  (ft/ft) 
Q T o t a l  ( c f s )  
Top Wid th  (ft) 
vel T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t l  
conv. T o t a l  ( c f s )  
Leng th  W t d .  ( f t )  
Min Ch E l  ( f t )  
A lpha  
F r c t n  L o s s  ( f t )  
C b E L o s s  ( f t )  

CROSS SECTION RIVER: EMF 

Elemen t  
W t .  n-Val.  
Reach Len. ( f t )  
Flow A r e a  ( s q  f t )  
A r e a  ( s q  f t )  
Flow ( = f a )  
Top Width ( f t )  
Avg. V e l .  ( f t / s )  
Hydr.  Depth  ( f t )  
Conv. ( c f s )  
Wetted P e r .  ( f t )  
s h e a r  ( l b / s q  f t )  
S t r eam Power ( l b / f t  s) 
Cum volume ( a c r e - f t )  
Cum sA ( a o r e s )  

L e f t  08 
0 .040  

221 .88  
1 . 2 1  

L e f t  OB 
0 .040  

221.88 
59 .36  
59 .36  
44 .79  
49.00 

0 . 7 5  
1 . 2 1  

2496.2 
4 9 . 2 9  

0 .02  
0 .02 

1 5 . 7 9  
1 6 . 4 5  

L e f t  OB 
0 .040  

221 .88  
181.92 
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Channel  R i g h t  OB 
0 .030  

221.88 221 .88  
2177.06 
2177 .06  
8099 .80  

263 .20  
3 . 7 2  
8 . 2 7  

438054.3  
265.88 

Channel  R i g h t  OB 
0 .030  

221.88 221 .88  
2619 .37  

Channel  R i g h t  OB 
0 .030  

221.88 221 .88  
3 1 5 3 . 4 1  
3153.41 

14078.28 
2 7 6 . 7 6  

4 .46 
11 .39  

783645.4 
280.60 

0 . 2 3  
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REACH: Reach 3 RS: 11.189 

INPUT 
Description: Dense Grass in channel bed 
Station Elevation Data n u =  45 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4282.94 1300.5 4323.12 1300.52 4396.47 1300.41 4428.62 1300.35 4526.06 1300.42 
4545.88 1300.4 4553.32 1300.52 4571.77 1301.58 4581.89 1303.07 4599.32 1303.39 

Manning's n Values n u =  3 
sta n Val Sta n Val Sta n Val 

4282.94 .04 4867 .03 5142.31 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4867 5142.31 276 326.49 374 .1 .3 

Left Levee Station- 4677.66 Elevation= 1306.92 
Right Levee Station- 5182.37 Elevation- 1309.58 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (it) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (of*) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

Element 
wt. n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (eq ft) 
Flow (cfe) 
Top Width (ft) 
Avg. ve1. (ft/8) 
Hydr. Depth (it) 
Conv. (of.) 
Wetted Per. (ft) 
Shear (lb/aq ft) 
stream Power (lb/ft a) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Warning - Divided flow computed for this crose-section. 
CROSS SECTION OUTPUT Profile Xhlture 

W.S. Elev (ft) 
Vel Head (it) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c 6 E Loss (ft) 

1301.90 Element ~ 

0.26 Wt. n-Val. 
1302.15 Reach Len. (ft) 
1295.37 slow Area (sq ft) 
0.000348 Area ( s q  ft) 
10470.00 Flow (cis) 
337.97 Top Width (ft) 
3.98 Avg. Vel. (ftls) 
11.20 Hydr. Depth (ft) 

561260.9 Conv. (=fa) 
326.14 Wetted Per. (ft) 
1290.70 Shear (lb/sq ft) 

1.05 Stream Power (lb/ft s) 
0.11 cum volume (acre-ft) 
0.00 cum SA (acres) 

Warning - Divided flow computed for this cross-aection. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1303.84 Element 

Left 08 Channel Right OB 
0.040 0.030 
276.00 326.49 374 .OO 
6.47 2108.87 
6.47 2108.87 
2.47 8097.53 
22.66 260.46 
0.38 3.84 
0.29 8.10 
127.7 418189.5 
22.78 263.25 
0.01 0.19 
0.00 0.72 
0.24 551.25 
0.89 68.27 

Left 0B Channel Right OB 
0.040 0.030 0.040 
276.00 326.49 374 .OO 
83.89 2548.88 1.15 
83.89 2548.88 1.15 
72.52 10391.24 0.25 
59.82 271.50 6.66 
0.86 4.08 0.21 
1.40 9.39 0.17 

3887.5 557360.3 13.1 
60.21 274.78 6.76 
0.03 0.20 0.00 
0.03 0.82 0.00 
15.42 671.61 0.19 
16.18 71.32 0.62 

Left OB Channel Right 08 
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Vel Head (ft) 0.31 
E.G. Elev (ft) 1304.16 
Crit W.S. (ft) 1296.33 
E.G. Slope (ft/ft) 0.000339 
Q Total (cfs) 14320.00 
Top Width (ft) 393.37 
Vel Total (ft/s) 4.25 
Max chl Dpth (ft) 13.14 
Conv. Total (cfs) 777562.8 
Length Wtd. (ft) 325.44 
Min Ch El (ft) 1290.70 
Alpha 1.11 
Frctn Loss (ft) 0.11 
C 6 E Lo99 (ft) 0.00 

Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (~£9) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Powex (lb/ft a) 
Cum Volume (acre-f t) 
Cum SA (acres) 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 11.127 

INPUT 
Description: Dense Grass in channel bed 
Station Elevation Data n u =  37 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4212.75 .04 4861.37 .03 5135.04 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4861.37 5135.04 500 500 500 .1 .3 

Left Levee Station= 4638.99 Elevation= 1308.46 
Right Levee Station= 5135.04 Elevation= 1302.53 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (it) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
rrctn Loss (ft) 
C b E Loas (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (sq ft) 
Flow (of=) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (Lb/ft s) 
Cum volume (acre-f t) 
Cum SA (acres) 

Warning - Divided flow computed for this oross-section 
CROSS SECTION OUTPUT Profile XRlture 

Left 0B 
0.040 
500.00 
6.46 
6.46 
2.08 
21.33 
0.32 

W.S. Elev (ft) 1301.78 Element Left 0B 
Vel Head (ft) 0.25 Wt. n-Val. 0.040 
E.G. Elev (ft) 1302.04 Reach Len. (ft) 500.00 
crrt w.s. (ft) 1295.21 Flow Area (sq ft) 88.66 

e E.G. Slope (ft/ft) 0.000342 Area (sq ft) 88.66 
Q Total (Cfs) 10470.00 Flow (cfs) 71.17 
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Channel 
0.030 

500.00 
2117.25 
2117.25 
8097.92 
260.23 
3.82 
8.14 

421283.3 
262.95 
0.19 
0.71 

535.41 
66.32 

Channel 
0.030 

Right OB 

500.00 

Right OB 

500.00 

HNTB CORPORATION 
1-12-99 CAPACITY ASSESSMENT (FCD 97-06) 

REACH 3 



Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Top Width (ft) 69.75 270.78 
Avg. Vel. (ft/s) 0.80 4.06 
Hydr. Depth (ft) 1.27 9.45 
Conv. (cfs) 3846.4 562036.9 
Wetted Per. (ft) 70.24 274.02 
Shear (lb/sq f t) 0.03 0.20 
stream Power (lb/ft a )  0.02 0.81 
Cum Volume (acre-ft) 14.88 652.46 
cum SA (acres) 15.77 69.29 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn loes (ft) 
C 6 E LO88 (ft) 

Element Left OB Channel 
Wt. n-Val. 0.040 0.030 
Reach Len. (ft) 500 .OO 500 .OO 
Flow Area (aq ft) 257.97 3092.06 
Area (sq ft) 257.97 3092.06 
Flow (ofs) 340.05 13961.30 
Top Width (ft) 94.49 273.67 
Avg. Val. (ft/s) 1.32 4.52 
Hydr .  Depth (ft) 2.73 11.30 
Conv. (cfe) 18629.3 764863.2 
Wetted Per. (ft) 95.18 277.05 
shear (lb/aq ft) 0.06 0.23 
stream Power (lb/ft s) 0.07 1.05 
Cum Volume (aere-ft) 143.23 780.05 
Cum SA (acres) 88.45 69.59 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 11.033 

INPUT 
Description: Dense Grass in fhannel bed 
Station Elevation Data nvm- 36 

Sta Elev sta Elev Sta Elev sta Elev Sta Elev 
4214.28 1300.1 4307.21 1300.46 4407.2 1300.12 4508.72 1300.14 4517.84 1300.27 
4553.14 1302.1 4570.83 1302.94 4593.87 1308.27 4609.43 1308.55 4690.24 1308.89 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4214.28 .04 4861.62 .03 5134.81 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4861.62 5134.81 500 500 500 .I .3 

Left levee Station- 4699.47 Elevation- 1308.9 
Right levee Station- 5134.81 Elevation- 1302.9 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (f t) 
Val Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 

Profile #Design 

1299.92 Element Left 08 Channel 
0.24 Wt. n-Val. 0.040 0.030 

1300.16 Reach Len. (ft) 500.00 500.00 
1294.44 Flaw Area (sq ft) 0.19 2079.29 
0.000386 Area (sq ft) 0.19 2079.29 
8100.00 Flow (ofs) 0.02 8099.98 
260.05 Top Width (ft) 3.01 257.04 
3.90 Avg. Vel. (ft/s) 0.11 3.90 
9.51 Hydr. Depth (ft) 0.06 8.09 

412233.5 Conv. (cfs) 1.1 412232.4 
500.00 Wetted Per. (ft) 3.02 259.65 
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Right OB 
0.040 

500.00 
26.80 
26.80 

Right 08 

500.00 

HNTB CORPORATION 
1-12-99 CAPACITV ASSESSMENT (FCD 97-06) 

REACH 3 



Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1290.41 Shear (Ib/sq ft) 0.00 0.19 
1.00 stream Power (lb/ft s) 0.00 0.75 
0.19 Cum Volume (acre-ft) 0.16 511.32 
0.00 Cum SA (acres) 0.61 63.35 

Warning - Divided flow computed for this cross-section 
CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1301.60 
Vel Head (ft) 0.27 
E.G. Elev (ft) 1301.86 
Crit W.S. (ft) 1295.10 
E.G. Slope (ft/ft) 0.000357 
Q Total (cfs) 10470.00 
Top Width (ft) 318.24 
Vel Total (ft/s) 4.07 
Max Chl Dpth (ft) 11.19 
Conv. Total (cfa) 553979.6 
Length wtd. (ft) 500.00 
Min Ch El (ft) 1290.41 
Alpha 1.03 
Frctn Loss (ft) 0.17 
C s E Loss (ft) 0.00 

Element 
wt. n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (of=) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. ('it) 
Shear (lb/sq ft) 
Stream Power (lb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - Divided flow computed for this croes-section 
CROSS SECTION OUTPUT Profile #Existing 

Left 08 
0.040 
500.00 
56.64 
56.64 

Channel 
0.030 

500.00 
2518.91 
2518.91 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs)  
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (of=) 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C s E Loss (ft) 

Element Left OB Channel 
Wt. n-Val. 0.040 0.030 
Reach Len. (ft) 500.00 500.00 
Flow Area (sq ft) 190.40 3048.96 
Area (sq ft) 190.40 3048.96 
Flow (cfa) 242.12 14042.73 
Top Width (ft) 76.80 273.19 
Avg. Vel. (ft/s) 1.27 4.61 
Hydr. Depth (ft) 2.48 11.16 
Conv. (cfa) 12897.3 748019.1 
Wetted Per. (ft) 77.33 276.58 
Shear (lb/sq ft) 0.05 0.24 
stream Power (lb/ft s) 0.07 1.12 
cum Volume (acre-ft) 140.66 744.80 
Cum SA (acres) 87.47 66.45 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 10.938 

INPUT 
Description: Dense Grass in chamel bed 
Station Elevation Data num= 38 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4214.27 1299.7 4311.64 1299.48 4408.14 1299.38 4500.64 1299.14 4504.71 1299.73 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4214.27 .04 4861.77 .03 5135.91 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4861.77 5135.91 500 500 500 .1 . 3  
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Right OB 

500.00 

Right OB 
0.040 
500.00 

HNTB CORPORA'I'ION 
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 eft Levee Station= 4621.23 Elevation= 1310.02 
Right Levee Station= 5135.91 Elevation= 1302.55 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - Divided flow oomputed for this cross-section 
CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (efs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loas (ft) 
C 6 E Loss (ft) 

1301.43 Element 
0.25 Wt. n-Val. 

1301.69 Reach Len. (ft) 
1294.85 Flow Area (sq ft) 

0.000342 Area (sq ft) 
10470.00 Flow (efs) 

336.54 Top Width (ft) 
3.96 Avg. Vel. (ft/s) 
11.32 Hydr. Depth (it) 

566226.5 Conv. (cfa) 
500.00 Wetted Per. (ft) 
1290.11 Sheer (lb/sq ft) 

1.05 Stream Power (lb/ft a)  
0 1  Cum volume (acre-ft) 
0 .OO cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (of.) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq it) 
Area (eq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft a) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 
0.040 

500.00 
7.90 
7.90 
2.74 

24.66 
0.35 

Left 08 
0.040 
500.00 
84.64 
84.64 
68.38 
65.95 
0.81 
1.28 

3698.0 
66.37 
0.03 
0.02 
13.23 
14.41 

Channel Right OB 
0.030 

Channel Right 08 
0.030 
500.00 500.00 

2558.94 
2558.94 
10401.62 

270.59 
4.06 

Left 08 Channel Right 08 
0.040 0.030 0.040 
500.00 500.00 500.00 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 10.843 

INPUT 
Description: End Dense Grass in channel bed 
Station Elevation Data nun= 44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4214.26 1300 4312.55 1299.91 4409.09 1299.67 4508.87 1299.7 4513.44 1299.49 
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M a n n i n g ' s  n V a l u e s  nun= 3 
S t a  n V a l  S t a  n V a l  S t a  n V a l  

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

Bank S t a :  L e f t  R i g h t  L e n g t h s :  L o f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  E x p a n .  
4 8 6 2 . 8 1  5 1 3 4 . 9 2  5 0 0  5 0 0  5 0 0  .1 . 3  

L e f t  L e v e e  S t a t i o n =  4 6 1 9 . 8 4  E l e v a t i o n =  1 3 0 9 . 1 1  
R i g h t  L e v e e  S t a t i o n =  5 1 3 4 . 9 2  E l e v a t i o n =  1 3 0 2 . 3 3  

CROSS SECTION OmPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  Head  ( f t )  
E.G. E l e v  ( f t l  
C r r t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W l d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv .  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
M i n  Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  

1 2 9 9 . 6 0  E l e m e n t  
0 . 2 2  Wt. n - V a l .  

1 2 9 9 . 8 2  R e a c h  L e n .  ( f t )  
1 2 9 3 . 7 7  F l o w  A r e a  ( s q  P t )  

0 . 0 0 0 2 3 6  A r e a  ( s q  f t )  
8 1 0 0 . 0 0  F l o w  ( c f a )  

2 8 1 . 0 4  Top  W i d t h  ( f t )  
3 . 7 4  Avg. ve1. ( f t / ~ )  
9 . 7 0  H y d r .  D e p t h  ( f t )  

5 2 7 3 1 3 . 8  Conv .  ( c f s )  
5 0 0 . 0 0  Wetted P e r .  ( f t )  

1 2 8 9 . 9 0  S h e a r  ( l b / s q  f t )  
1 . 0 0  S t r e a m  Power  ( I b / f t  s) 
0 . 1 2  Cum Volume ( a c r e - f t )  
0 . 0 0  Cum SA ( a c r e s )  

- 
W a r n i n g  - D i v i d e d  f l o w  c o m p u t e d  f o r  this o r o s s - s e c t i o n  

CROSS SECTION OUTPUT P r o f i l e  # F u t u r e  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c i s )  
Top  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
Conv.  T o t a l  ( c f s )  
L e n g t h  Wtd.  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

1 3 0 1 . 3 0  E l e m e n t  
0 . 2 5  W t .  n -Val .  

1 3 0 1 . 5 5  R e a c h  L e n .  ( f t )  
1 2 9 4 . 4 4  F l o w  A r e a  (sq f t )  

0 . 0 0 0 2 2 0  A r e a  ( a q  f t )  
1 0 4 7 0 . 0 0  F l o w  ( c f s )  

3 2 6 . 2 8  Top  W i d t h  ( f t )  
3 . 9 0  Avg.  V e l .  ( f t / s )  

1 1 . 4 0  H y d r .  D e p t h  ( f t )  
7 0 5 2 1 6 . 3  Conv .  ( c f s )  

5 0 0 . 0 0  Wetted P e r .  ( f t )  
1 2 8 9 . 9 0  S h e a r  ( l b / s q  f t )  

1 . 0 4  s t r e a m  Power ( l b / f t  s) 
0 . 1 1  Cum Volume ( a c r e - f  t )  
0 . 0 0  Cum SA ( a c r e s )  

W a r n i n g  - D i v i d e d  f l o w  c o m p u t e d  f o r  this c r o s s - s e c t i o n  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  1 3 0 3 . 2 6  E l e m e n t  
V e l  Head  ( f t )  0 . 3 0  Wt.  n - V a l .  
E . G .  E l e v  ( f t )  1 3 0 3 . 5 6  R e a c h  L e n .  ( f t )  
C r i t  W.8. ( f t )  1 2 9 5 . 4 0  F l o w  &ea ( n q  f t l  
E.G. S l o p e  ( f t / f t )  0 . 0 0 0 2 2 1  A r e a  ( 8 q  f t )  
Q T o t a l  ( c f s )  1 4 3 2 0 . 0 0  F l o w  ( c f s )  
T o p  W ~ d t h  ( f t )  3 9 7 . 6 2  T o p  W i d t h  ( f t )  
V s l  T o t a l  ( f t / s )  4 . 1 8  Avg.  V s l .  ( f t / s )  
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L e f t  08 C h a n n e l  R i g h t  08 
0 . 0 4 0  0 . 0 2 5  

L e f t  08 C h a n n e l  R i g h t  OB 
0 . 0 4 0  0 . 0 2 5  

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

0 . 6 6  3 . 9 9  
1.31 9 . 7 4  

L e f t  08 C h a n n e l  R i g h t  OB 
0 . 0 4 0  0 . 0 2 5  0 . 0 4 0  

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

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

HNTB CORPORATION 
1-12-99 



Max Chl Dpth (ft) 13.36 Hydr. Depth (ft) 2.70 11.54 1.26 
Conv. Total (cfs) 964098.7 Conv. (cfs) 16568.6 945347.4 2182.7 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 86.34 275.65 40.10 
Min Ch El (ft) 1289.90 Shear (lb/sq ft) 0.04 0.16 0.02 
Alpha 1.12 Stream Power (lb/ft s) 0.04 0.70 0.01 
Frctn Loss (ft) 0.12 Cum Volume (acre-ft) 135.62 673.7: 14.40 
C 6 E Loss (ft) 0.00 Cum SA (acres) 85.64 60.17 11.59 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 10.749 

INPUT 
Descziption: 
Station Elevation Data num= 44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4214.25 1301 4241.38 1300.9 4282.61 1300.68 4306.9 1300.52 4380.3 1300.49 
4421.26 1300.6 4490.41 1300.55 4538.41 1300.49 4556.35 1300.58 4580.3 1300.71 
4593.28 1301.2 4596.42 1301.87 4602.9 1302.02 4612.02 1301.47 4621.13 1301.96 
4525.16 1302 4636.13 1301.84 4651.34 1302.04 4660.04 1301.69 4710.03 1301.3 
4725.78 1301.6 4740.07 1301.69 4760.04 1301.36 4767.96 1301.72 4795.74 1302.77 
4806.95 1302.3 4814.31 1301.2 4828.19 1301.1 4843.24 1300.44 4860.68 1301.82 
4862.86 1301.5 4896.96 1290.73 4910.04 1290.22 4960.65 1289.8 4995.11 1290.04 
5012.19 1290.2 5060.04 1290.13 5099.65 1291.48 5111.09 1294.52 5134.52 1302.03 
5157.67 1301.5 5174.55 1303.6 5192.99 1304.92 5207.5 1305.61 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4214.25 .04 4860.68 ,025 5134.52 .04 

Bank Sta: Left Right Lengths: Left Channel 
4860.68 5134.52 500 500 

Ineffective Flow mum= 1 
Sta L Sta R Elev 

4214.25 4795.74 1306 

Right Coeff Contr. 
500 .1 

Left Levee Station= 4795.74 Elevation- 1302.77 
Right Levee Station= 5134.52 Elevation= 1302.03 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head lft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (Cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ft) 
C 6 E LOBS (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 

1299.46 Element Left 08 
0.23 Wt. n-Val. 

1299.69 Reach Len. (ft) 500.00 
1293.88 Flow Area (sq ft) 
0.000257 Area (sq ft) 
8100.00 Flow (cfs) 
251.20 Top Width (ft) 
3.85 A V ~ .  vei. (ft/~) 
9.66 Hydr. Depth (ft) 

504786.7 Conv. (cfs) 
500.00 Wetted Per. (it) 
1289.80 Shear (lb/sq ft) 

1.00 Stream Power (lb/ft s) 
0.14 Cum Volume (aore-ft) 0.00 
0 .OO Cum SA (acres) 0.04 

Profile #Future 

1301.17 Element 
0.26 Wt. n-Val. 

1301.43 Reach Len. (ft) 
1294.54 Flow Area (sq ft) 

0.000239 Area (sq ft) 
10470.00 Flow (cfa) 
302.09 Top Width (ft) 
4.08 Avg. Vel. (ft/a) 
11.37 Hydr. Depth (ft) 

677204.9 Conv. (cfs) 
500.00 Wetted Per. (ft) 

Left 08 
0.040 
500.00 
9.76 
9.76 
2.43 
34.15 
0.25 
0.29 
157.3 
34.20 
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Channel Right 08 
0.025 

500.00 500.00 

Channel Right 08 
0.025 
500.00 500.00 

HNTB CORPORATION 
1-12-99 



Min Ch El (ft) 1289.80 Shear (lblsq ft) 0.00 0.14 
Alpha 1.01 Stream Power (lb/ft s) 0.00 0.58 
Frctn Loss (ft) 0.12 Cum Volume (acre-ftl 11.82 534.87 0.18 
C 6 E LOSS (ft) 0.00 Cum SA (acres) 13.16 56.94 0.59 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1303.12 Element Left OB Channel Right 08 
Vel Head (ft) 0.33 Wt. n-Val. 0.040 0.025 0.040 
E.G. Elev (ftl 1303.44 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1295.51 Flow Area (sq f t) 113.92 3084.27 41.84 
E.G. Slope (ft/ft) 0.000241 ~ r e a  lsq ft) 1342.66 3084.27 41.84 
Q Total (ofs) 14320.00 Flow (cfs) 95.49 14197.95 26.57 
Top Width (ft) 956.42 Top Width (ft) 646.43 273.84 36.15 
Vel Total (ft/s) 4.42 Avg. Vel. lft/s) 0.84 4.60 0.63 
Max Chl Dpth (ft) 13.32 Hydr. Depth (ft) 1.75 11.26 1.16 
Conv. Total (cfs) 921659.9 Conv. (cfs) 6145.7 913804.4 1709.9 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 65.10 277.13 36.26 
Min Ch El (ft) 1289.80 Shear (lb/sq ft) 0.03 0.17 0.02 
Alpha 1.08 Stream Power llb/ft s) 0.02 0.77 0.01 
Frctn Loss (ft) 0.13 Cum Volume (aore-ft) 126.59 638.04 13.87 
C & E Loss (ft) 0.00 Cum SA (acres) 81.44 57.04 11.16 

warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 10.654 

INPUT 
Description: 

0 Station Elevation Data nun= 37 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4214.24 1302.3 4260.97 1302.33 4307.48 1302.46 4310.97 1302.44 4360.98 1303.09 
4364.36 1303.1 4410.97 1303.36 4457.77 1302.71 4514.08 1302.88 4560.97 1302.97 
4563.99 1302.9 4610.98 1302.8 4663.79 1302.47 4710.98 1302.42 4764.35 1301.5 
4797.76 1300.7 4809.24 1300.94 4815.88 1299.67 4820.99 1299.99 4827.33 1300.06 
4841.44 1299.2 4862.58 1301.74 4883.68 1295.58 4900.77 1290.53 4913.33 1290.14 
4961.47 1290 4997.55 1290.09 5013.12 1290.19 5060.97 1290.19 5101.18 1291.74 
5110.07 1294.1 5116.33 1296.1 5135.28 1302.37 5158.96 1301.19 5170.22 1302.98 
5193.51 1304.6 5209.42 1305.58 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4214.24 .04 4862.58 ,025 5135.28 .04 

~ a n k  sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4862.58 5135.28 465.44 465.44 465.44 .1 .3 

Ineffective Flaw num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4214.24 4862.58 1305 5135.28 5209.42 1305 
Left Levee Station= 4862.58 Elevation= 1301.74 
Right Levee Station= 5135.28 Elevation= 1302.37 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1299.31 Element Left OB Channel Right OB 
Vel Head (ft) 0.25 Wt. n-Val. 0.025 
E.G. Elev (ft) 1299.56 Reach Len. (ft) 465.44 465.44 465.44 
Crit W.S. (ft) 1293.95 Flow Area (sq ft) 2036.08 
E.G. Slope (ft/ft) 0.000284 area (aq ft) 2036.08 
Q Total (cfs) 8100.00 Flow (cfs) 8100.00 
Top Width (ft) 255.13 Top Width (ft) 255.13 
vel Total (ft/sl 3.98 Avg. Vel. (ft/s) 3.98 
Max Chl Dpth (ft) 9.31 Hydr. Depth (ft) 7.98 a Conv. Total lcfs) 480234.8 Conv. lcfs) 480234.8 
Length Wtd. (ft) 465.44 Wetted Per. (ft) 257.57 
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Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1290.00 Shear (lb/sq ft) 0 . 1 4  
1 . 0 0  Stream Power (lb/ft a) 0 . 5 6  
0 . 1 3  Cum Volume (acre-f t) 0.00 414.50 
0 . 0 0  Cum SA (acres) 0.04 51 .52  

CROSS SECTION OUTPUT Profile WFvture 

W.S. Elev (ft) 
Vel Head (Et) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (f t) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Rrea (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/a) 
Hydr. Depth (ft) 
Conv. (=fa) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loae (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (eq ft) 
Area (sq ft) 
Flow (cfs) 
top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfa) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft 8 )  

Cum volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right 08 
0.025 

465.44 465.44 465.44 
2484.40 
2484.40 

10470.00 
266.22 

4 . 2 1  
9 . 3 3  

649727.8 
269.18 

n.15 
0.63 

11.76 505.96 0 .18  
12.97 53.88 0 . 5 9  

Left 08 Channel Right 08 
0.025 

465.44 465.44 465.44 
3007.99 

422.27 3007.99 3 7 . 9 1  
14320 .OO 

556 .25  272.70 34.84 
4 . 7 6  

11 .03  
878885.4 

275.98 
0 . 1 8  
0 . 8 6  

116.46 603.08 1 3 . 4 1  
74 .54  5 3 . 9 0  10 .75  

Warning - Divided flow computed for this croas-section. 
Warning - The crosa-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 10.566 

INPUT 
Description: 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num- 3 
Sta n val Sta n Val Sta n Val 

4217.79 .04 4863.63 ,025 5135.55 .04 

Bank Eta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4863.63 5135.55 280 250 222 .1 . 3  

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

EAST MARICOPA FLOODWAY 
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4217.79 4863.63 1305 5135.55 5209.25 1305 
L e f t  L e v e e  S t a t i o n =  4863.63 E l e v a t i o n =  1301.52 
R i g h t  L e v e e  S t a t i o n =  5135.55 E l e v a t i o n =  1302.13 

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E .G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V a l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
C o n v .  T o t a l  ( c f s )  
L e n g t h  Wtd .  ( f t )  
M i n  C h  E l  ( f t )  
Alpha 
Frctn Loss ( f t l  
C & E L o s s  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V a l  H e a d  ( f t )  
E .G .  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
Val T o t a l  ( f t / s )  
Max C h l  D D M  ( i t )  
C o n v .  T o t a l  ( c i s )  
L e n g t h  W t d .  ( f t )  
M i n  C h  E l  ( f t l  
Alpha 
Frctn L o s s  ( f t )  
C & E LO88 ( f t )  

E l e m e n t  L e f t  08 
Wt .  n - V a l .  
R e a c h  Len. ( f t )  280.00 
F l o w  Rrea ( s q  f t )  
A r e a  (sq f t )  
F l o w  ( c f s )  
T o p  W i d t h  ( f t )  
Avg .  V e l .  ( f t / s )  
H y d r .  D e p t h  ( f t )  
C o n v .  ( c f r r )  
W e t t e d  P e r .  ( f t )  
shear ( l b / s q  f t )  
S t r e a m  P o w e r  ( l b / f t  s) 
Cum V o l u m e  ( a c r e - £  t )  0.00 
Cum SA ( a c r e s )  0.04 

P r o f i l e  XEUture 

E l e m e n t  L e f t  OB 
W t .  n - V a l .  
R e a c h  L e n .  ( f t )  280.00 
F l o w  Area ( s q  f t )  
A r e a  (sq f t )  
F l o w  ( c f s )  
T o p  W i d t h  ( f t )  
A v g .  V e l .  ( f t / s )  
H y d r .  D e p t h  ( f t )  
C o n v .  (02s )  
W e t t e d  P e r .  ( f t )  
shear ( l b / s q  f t )  
s t r e a m  P o w e r  ( l b / f t  s) 
Cum V o l m e  ( a c r e - f t )  11.76 
Cum SA ( a c r e s )  12.97 

CROSS SEC'fION OUTPUT P r o f i l e  $ E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E . G .  E l e v  ( f t )  
C r i t W . S .  ( f t )  
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  D p t h  ( f t )  
c o n v .  T o t a l  ( c f a )  
L e n g t h  W t d .  ( f t )  
Min Ch  E l  ( f t )  
A l p h a  
F r c t n  Loss ( f t )  
C 6 E L o s s  ( f t )  

1302.84 E l e m e n t  L e f t  OB 
0.35 W t .  n - V a l .  

1303.19 R e a c h  L e n .  ( f t )  280.00 
1295.37 F l o w  A r e a  (sq f t )  
0.000260 A r e a  ( s q  f t )  648.23 
14320.00 F l o w  ( c i s )  
964.56 T o p  W i d t h  ( f t )  645.84 
4.73 A v g .  V a l .  ( f t / s )  
13.34 H y d r .  D e p t h  ( f t )  

888844.4 C o n v .  ( c f a )  
250.00 W e t t e d  P e r .  ( f t )  
1289.50 S h e a r  ( l b / a q  f t )  

1.00 s t r e a m  P o w e r  ( l b / f t  s) 
0.06 cum Volume  ( a c r e - f t )  110.74 
0.00 Cum SA ( a c r e s )  68.12 

W a r n i n g  - T h e  c r o s s - s e c t i o n  end points had t o  be e x t e n d e d  ver t ical ly fo r  

CROSS SECTION RIVER: EMF 
REACH: R e a o h  3 RS:  10.518 

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  num= 37 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  sta 
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C h a n n e l  R i g h t  OB 
0.025 

250.00 222.00 

C h a n n e l  R i g h t  o B  
0.025 

250.00 ZZZ.00 

C h a n n e l  R i g h t  o B  
0.025 

250.00 222.00 
3025.13 
3025.13 56.69 

the c o m p u t e d  w a t e r  surface. 

E l e v  

HNTB CORPORATION 
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Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4258.45 .04 4864.63 .025 5137.14 ,041 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4864.63 5137.14 460 408.26 365 .I .3 

Ineffeotive Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4258.45 4864.63 1305 5137.14 5203.51 1305 
Left Levee Station= 4864.63 Elevation- 1301.48 
Right Levee Station= 5137.14 Elevation- 1301.55 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E Loss (tt) 

1299.11 Element 
0.24 Wt. n-Val. 

1299.36 Reach Len. (ft) 
1293.69 Flow Area (aq ft) 

0.000277 Area (eq ft) 
8100.00 Flow (cfs) 
256.42 Top Width (ft) 
3.94 Avg. Val. (ft/a) 
9.49 Hydr. Depth (ft) 

486705.2 Conv. (cfs) 
408.26 Wetted Per. (ft) 
1289.62 Shear (lb/aq ft) 

1.00 Stream Power (lb/ft s) 
0.10 Cum Vol- (acre-ft) 
0.01 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #suture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (It) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width lft) 
Avg. Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (cfa) 
wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

460.00 408.26 365.00 
2057.00 
2057.00 
8100.00 
256.42 
3.94 
8.02 

486705.2 
258.98 
0.14 
0.54 

0.00 380.85 
0.04 47.33 

;eft OB Channel Right OB 
0.025 

CROSS SECTION OUTPUT Profile XExiating 

W.S. Elev (ft) 1302.78 Element Left OB Channel Right 08 
Val Head (ft) 0.35 Wt. n-Val. 0.025 
E.G. Elev (ft) 1303.13 Reach Len. (ft) 460.00 408.26 365.00 
Crit W.S. (ft) 1295.35 Flow Area (sq ft) 3036.91 
E.G. Slope (ft/ft) 0.000257 Area (sq ft) 503.30 3036.91 45.92 
Q Total (of=) 14320.00 Flow (cfa) 14320.00 
Top Width (ft) 686.98 Top Width (ft) 376.62 272.51 37.85 
Vel Total (ft/s) 4.72 Avg. Vel. (ft/a) 4.72 
Max Chl Dpth (St) 13.16 Hydr. Depth (ft) 11.14 
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Conv. Total (cfs) 893446.1 Conv. (cfs) 893446.7 
Length Wtd. (ft) 408.31 Wetted Per. (ft) 215.78 
Min Ch El (ft) 1289.62 Shear (lb/sq ft) 0.18 
Alpha 1.00 Stream Power (lb/ft s) 0.83 
Frctn Loss (ft) 0.10 Cum volume (acre-f t) 101.04 553.45 12.65 
C 6 E Loss (ft) 0.00 C.lm SA (acres) 64.83 49.43 10.10 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 10.441 

INPUT 
Description: Downstream of Side Inlet from the Left Bank 
Q(D)=8,100 cf3, 

Q(F)=10,790 cfs L Q(E)=14,650 cfs 
Station Elevation Data num= 39 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4203.3 1304.3 4235.34 1304.08 4261.67 1304.01 4281.54 1304.06 4327.76 1304.31 

4380.59 1304.2 4440.03 1303.67 4499.48 1303.4 4558.96 1303.2 4618.41 1302.28 
4649.32 1302.2 4685.49 1302.7 4697.36 1302.28 4121.61 1301.61 4737.32 1300.19 
4170.29 1299.9 4783.88 1299.92 4794.06 1299.58 4802.65 1298.43 4809.22 1299.56 
4852.28 1298.2 4860.25 1300.52 4872.95 1300.22 4883.31 1297.4 4910.83 1289.19 
4915.66 1289.5 4975.62 1289.06 5001.12 1289.28 5034.6 1289.37 5067.01 1289.3 
5095.33 1289.6 5105.93 1289.92 5144.26 1301.12 5151.98 1301.03 5164.91 1300.8 
5168.81 1302.3 5173.15 1302.57 5181.65 1302.62 5198.26 1303.88 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4203.3 .04 4812.95 ,025 5144.26 .04 

Bank Sta: Left Right Lengths: Left Channel Right COeff Contr. 
4872.95 5144.26 500 500 500 .1 

Ineffective Flow n u =  2 
Sta L sta R Elev Sta L Sta R Elev 

4203.3 4860.25 1305 5144.26 5198.26 1305 
Left Levee Station= 4860.25 Elevation= 1300.52 
Right Levee Station= 5144.26 Elevation= 1301.12 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (it) 
Vel Head (ft) 
E.G. Elev (it) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfa) 
Top Width (it) 
vel Total (it/=) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
c & E Loas (ft) 

CROSS SECTION OUTPUT 

W.S. Elev ift) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl D ~ t h  (ft) 

a conv. Total (cfs) 
Length Wtd. (ft) 

Element  eft OB 
Wt. n-Val. 
Reach Len. (ft) 500.00 
Flow Area (sq ftl 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfe) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 0.00 
Cum SA (acres) 0.04 

Profile XNture 

1300.16 Element Left OB 
0.26 Wt. n-Val. 0.040 

1301.02 Reach Len. (ft) 500.00 
1293.81 Flow Area (sq ft) 4.99 

0.000228 Area (sq ft) 159.63 
10190.00 Flow (ofs) 1.50 
404.70 Top Width (ft) 134.62 
4.01 Avg. Vel. (ft/sJ 0.30 
11.70 Hydr. Depth (ft) 0.39 

115261.3 Conv. (cfs) 99.3 
500.00 Wetted Per. (ft) 12.70 
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Channel Right OB 
0.025 

Channel Right OB 
0.025 
500.00 500.00 

2646.77 
2646.17 
10188.50 
270.09 
4.08 
9.80 

715162.0 
273.07 
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Min Ch El (ft) 1289.06 Shear (lb/sq ft) 0.01 0.14 
Alpha 1.00 stream Power (lb/ft s) 0.00 0.56 
Frctn Loss (ft) 0.11 Cum volume (acre-ft) 10.92 440.74 0.18 
C & E Loss (ft) 0.01 Cum SA (acres) 12.26 46.98 0.59 

CROSS SECTION OUTPUT Profile #Existing 

w.s. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C s E Loss (ft) 

1302.69 Element 
0.33 Wt. n-Val. 

1303.02 Reach Len. (ft) 
1294.80 Flow Area (sq ft) 
0.000230 Area (sq ft) 
14650.00 Flow (cfs) 
590.19 Top Width (ft) 
4.58 A V ~ .  vei. (ft/s) 
13.63 Hydr. Depth (ft) 

965058.4 Conv. (efs) 
500.00 Wetted Per. (ft) 
1289.06 Shear (lb/aq ft) 

1.01 stream Power (lb/ft s) 
0.11 cum Volume (acre-ft) 
0.01 Cum SA (acres) 

Left 08 Channel Right 08 
0.040 0.025 

500.00 500.00 500.00 
29.50 3170.26 

493.69 3170.26 41.02 
29.18 14620.82 

280.53 271.31 38.35 
0.99 4.61 
2.32 11.69 

1922.0 963136.4 
12.70 274.34 
0.03 0.17 
0.03 0.77 

101.77 524.36 12.28 
61.36 46.88 9.78 

Warning - Divided flow computed for this oross-section 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 10.346 

INPUT 
Deecription: 
Station Elevation Data num= 48 

Sta Elev Sta Elev Sta Elev Sta Elev 8ta Elev 
4204.52 1304.4 4236.47 1304.77 4273.71 1304.94 4295.96 1304.96 4336.33 1304.66 
4365.99 1304.5 4414.92 1304.27 4431.91 1304.35 4458.29 1304.68 4474.42 1304.67 
4503.66 1304.4 4533.9 1304.13 4550.58 1304.04 4593.38 1304.02 4612.78 1303.97 
4652.86 1303.2 4685.14 1302.78 4712.36 1302.58 4727.78 1302.23 4735.75 1301.99 
4749.1 1300.8 4771.13 1299.56 4785.51 1299.16 4803.47 1298.36 4810.82 1299.18 
4828.94 1298.8 4851.17 1297.93 4860.03 1300.3 4869 1300.52 4872.63 1300.1 
4891.24 1294.1 4903.87 1290.63 4911.3 1289.23 4924.19 1289.06 4950.31 1288.95 

4984 1289.3 5002.09 1289.17 5012.03 1289.19 5069.26 1288.88 5092.68 1289.12 
5105.64 1289.4 5111.11 1290.78 5129.38 1295.63 5148.95 1301.22 5165.41 1300.6 
5178.97 1302.2 5191.87 1302.53 5197.09 1303.03 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4204.52 .04 4869 ,025 5148.95 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4869 5148.95 500 500 500 .1 .3 

Ineffeotive Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4204.52 4869 1305 5148.95 5197.09 1305 
 sf t Levee Station= 4869 Elevation= 1300.52 
Right Levee Station- 5148.95 Elevation= 1301.22 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1298.93 Element Left 08 Channel Right 08 
Vel Head (ft) 0.20 Wt. n-Val. 0.025 
E.G. Elev (ft) 1299.13 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1292.76 Flaw Area (eq ft) 2270.87 
E.G. Slope (ft/ft) 0.000208 Area (aq ft) 2270.87 
Q Total (cfs) 8100.00 Flow (cfs) 8100 .OO 
Top Width (ft) 264.69 Top Width (ft) 264.69 
Vel Total (ft/s) 3.57 Avg. Vel. (ft/s) 3.57 
Max Chl Dpth (ft) 10.05 Hydr. Depth (ft) 8.58 
Conv. Total (cfs) 561930.4 Conv. (cfs) 561930.4 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 267.33 
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Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1288.88 Shear (lb/sq ft) 0.11 
1.00 Stream Power llb/ft s) 0.39 
0.11 Cum Volume (acre-ft) 0.00 335.38 
0.00 Cum SA (acres) 0.04 41.90 

CROSS SECTION OUTPUT Profile #Euture 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
CrLt W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max chl ~ p t h  (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn loss (ft) 
C s E Lo98 (ft) 

1300.67 Element Left OB 
0.24 Wt. n-Val. 

1300.91 Reach Len. (ft) 500.00 
1293.53 Flow Rrea (sq ft) 
0.000211 Area (sq ft) 175.28 
10790.00 Flow (cfs) 
395.51 Top Width (ft) 111.51 
3.94 Avg. Vel. (ft/s) 
11.79 Hydr. Depth (ft) 

743221.1 Conv. (cfs) 
500.00 Wetted Per. (ft) 

1288.88 Shear liD/sq ft) 
1.00 Stream Power (lb/ft s) 
0.11 Cum Volume (acre-f t) 8.99 
0 .OO Cum SA (acres) 10.81 

CROSS SECTION OUTPUT Profile #Existing 

W. 8. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit w.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cEs) 
Top Width (ft) 

a vei Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) - 
Length wtd. ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. lcfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Channel F 
0.025 

500.00 
2740.17 
2740.17 
10790.00 
278.01 
3.94 
9.86 

743221.1 
281.09 
0.13 
0.51 

409.82 
43.84 

light OB 

500 .OO 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 
3280.02 

CROSS SECTION RIVER: EMF 
PEACH: Reach 3 RS: 10.252 

INPUT 
Description: 
Station Elevation Data num= 26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4658.04 1304.8 4698.66 1303.46 4705.96 1303.14 4719.74 1302.3 4731.35 1300.94 
4785.48 1300.03 4193.47 1299.76 4799.57 1299.71 4824.28 1299.7 4836.29 1299.49 
4845.85 1301.15 4861.88 1301.31 4873.51 1301.4 4910.83 1289.8 4925.86 1289.26 
4951.19 1288.97 4987.25 1289.25 5003.76 1289.54 5043.67 1288.8 5054.5 1288.91 
5103.62 1289.1 5144.94 1301.08 5163.49 1300.16 5165.79 1300.1 5178.08 1301.37 
5197.94 1302.45 

Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 

4658.04 .04 4813.51 ,025 5144.94 ,041 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan. 
4873.51 5144.94 80 176.46 270 .3 .5 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

4658.04 4173 1305 
 eft ~ s v e e  Station= 4813.51 Elevation= 1301.4 
Right Levee Station= 5144.94 Elevation= 1301.08 
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CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. Elev  ( f t )  
V e l  Head ( f t )  
E.G. Elev ( f t )  
C r i t  W.S. ( f t )  
E.G. Slope ( f t / f t )  
Q Tota l  ( o f s )  
Top Width ( f t )  
Vel Tota l  ( f t / s )  
Max Chl Dpth ( f t )  
conv. To ta l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F rc tn  Loss ( f t )  
C 6 E Loss ( f t )  

Element L e f t  08 

W t .  n-Val. 
Reach Len. (ft) 80.00 
Flow Area ( sq  f t )  
Area ( sq  f t )  
Flow ( c f e )  
Top Width ( f t )  
Avg. Vel. (ft/s) 
Hydr. Depth ( f t )  
conv. (of=) 
Wetted Per.  ( f t )  
Shear ( l b / sq  f t )  
s tream Power ( l b / f t  s) 
cum volume ( ac re - f t )  0.00 
Cum SA (acres)  0.04 

CROSS SECTION OUTPUT P r o f i l s  %Future 

W.S. Elev  ( f t )  
Vel Head ( f t )  
E . G .  E lev  ( f t )  
C r i t  W.S. ( f t )  
E . G .  Slope ( f t l f t )  
Q Tota l  ( c f e )  
Top Width (It) 
Vel Tota l  ( f t /s)  
Max Chl Dpth ( f t )  
Conv. Tota l  (cfs) 
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
Fre tn  Loss ( f t )  
C 6 E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev ( f t )  
Vel Head ( f t )  
E . G .  Elev ( f t )  
C r i t  W.S. (ft) 
E . G .  Slope ( f t l f t )  
Q Tota l  (ofe) 
Top Width (ft) 
Vel To ta l  ( f t /s)  
Max Chl Dpth ( f t )  
Conv. To ta l  ( c f s )  
Length Wtd. (ft) 
Min Ch E l  ( f t )  
Alpha 
Fro tn  Loss ( f t )  
C 6 E Loss ( f t )  

Element L e f t  OB 
W t .  n-Val. 
Reach Len. ( f t )  80.00 
Flow Area ( sq  f t )  
Area (aq f t )  
Flow (ofs )  
Top Width (ft) 
Avg. Vel. ( f t / s )  
Hydr. Depth ( f t )  
Conv. (cfe) 
Wetted Per.  ( f t )  
shear  ( l b / sq  ft) 
Stream Power ( l b / f t  s) 
Cum Volume ( ac re - f t )  7 .99  
cum SA (acres) 10.14 

P r o f i l e  #Exis t ing  

1302.46 Element 
0.33 Wt. n-Val. 

1302.79 ReachLen.  ( f t )  
1294.72 Flow Area (sq f t )  

0.000240 Area (aq f t )  
14650.00 Flow (cfa)  

480.86 Top Width ( f t )  
4.31 ~ v g .  Vel. ( f t / s )  

13.66 Hydr. Depth ( f t )  
945162.4 Conv. ( c f s )  

175.91 Wetted Per.  ( f t )  
1288.80 Shear ( l b / sq  f t )  

1 . 1 3  stream Power ( l b / f t  s) 
0.05 cum volume ( ac re - f t )  
0.00 Cum SA (acres)  

Warning - The crose-sec t ion  end p o i n t s  had t o  be  extended v e r t i c a l l y  f o r  

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 10.218 

INPUT 
Descr ip t ion:  Riggs Road Bridge (Upstream Face) 
4 Span Bridge with Riprap 

P ro t ec t i on  
Manning n Value of ,030 used f o r  Channel 
U s e  F i e l d  

Survey Data f o r  This Croas Seotion 
Skew Angle 33.23 Degrees, 
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Channel Right  OB 
0.025 

176.46 270.00 
2125.60 
2125.60 
8100.00 
254.71 

3.81 

Channel Rioht  08 

Right  OB 
0.040 

270.00 
11.72 
71.72 
50.44 
53.00 

0.70 
1 .35  

3253.9 
53.13 

0 .02  
0 . 0 1  

11.10 
8 .75  

the computed water su r f ace  
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Cross Section Data Adjusted 
Station Elevation Data n u =  13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
4826.45 1306.09 4852.45 1306.38 4853.16 1306.38 4872.77 1300.51 4909.75 
4941.69 1288.96 5012.54 1288.84 5081.55 1289.05 5109.34 1289.82 5146.46 
5165.71 1306.39 5170.41 1306.18 5190.74 1304.81 

Manning's n Values n m =  3 
sta n Val Sta n Val Sta n Val 

4826.45 .04 4853.16 .03 5165.71 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4853.16 5165.11 123.82 123.82 123.82 .3 

Ineffective Flow n u =  2 
Sta t Sta R Elev Sta L Sta R Elev 

4826.45 4853.16 1309 5165.71 5190.74 1309 
Left Levee Station= 4853.16 Elevation= 1306.38 
Right Levee Station= 5165.71 Elevation- 1306.39 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length wtd. (ft) 
M i n  Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LO88 (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frotn Loss (ft) 
c 6 E Loss (ft) 

Profile (Design 

1298.75 Element Left OB 
0.20 Wt. n-Val. 

1298.96 Reach Len. (ft) 0.00 
1292.61 Flow Area (sq ft) 

0.000307 Area (sq ft) 
8100.00 Flow (cfs) 
259.14 Top Width (ft) 
3.62 Avg. Vel. (ft/s) 
10.11 Hydr. Depth (ft) 

462379.3 Conv. (6%) 
0.00 Wetted Per. (ft) 

1288.64 Shear (lb/aq ft) 
1.00 stream Power (lb/ft 4 )  

0.00 Cum Volume (acre-ft) 0.00 
0 .OO Cum SA (acres) 0.04 

Profile #Future 

1300.48 Element Left OB 
0.25 Wt. n-Val. 

1300.73 Reach Len. (ft) 0.00 
1293.36 Flow Area (sq ft) 
0.000310 Area (sq ft) 
10790.00 Flow (cfs) 
269.95 Top Width (ft) 
4.01 Avg. Vel. (ft/s) 
11.84 Hydr. Depth (ft) 

612907.4 conv. (cfs) 
0.00 Wetted Per. (ft) 

1288.64 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.00 cum Volume (acre-ft) 7.99 
0.00 Cum SA (acres) 10.14 

CROSS SECTION OUTPUT Profile #Existing 

W.S.  lev lftl 1302.42 Element Left OB ,- ~. 
Vel Head (ft) 0.32 Wt. n-Val. 
E.G. Elev (ft) 1302.74 Reach Len. (ft) 0.00 
Crit W.S. (St) 1294.33 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.000333 Area (sq ft) 
Q Total icfs) 14650.00 Flow (cfs) 
Top Width (ft) 283.21 Top Wldth (ft) 
Vel Total (ft/s) 4.54 avg. vel. (ft/s) 
Max Chl Dpth (it) 13.78 Hydr. Depth (ft) 

0 
Conv. Total (cfs) 802271.3 Conv. (cfs) 
Length Wtd. (ftl 0.00 Wetted Per. (ft) 

Elev 
1288.64 
1301.64 

Channel Right OB 
0.030 
0.00 0.00 

2236.03 
2236.03 
8100 .OO 
259.14 
3.62 
8.63 

462379.3 
262.12 

Channel Right OB 
0.030 
0.00 0.00 

Channel Riaht 0B 
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Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C 6 E Loss (ft) 

1288.64 shear (lb/sq ft) 0.23 
1.00 stream Power (lb/ft s) 1.06 
0.00 Cum volume (acre-f t) 91.99 437.89 10.87 
0.02 Cum SA (acres) 56.89 39.43 8.59 

Warning - The conveyance ratio (upstream conveyance divided by downstream oonveyanoe) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

BRIDGE 
REACH: Reach 3 

RIVER: EMF 
RS: 10.207 

INPUT 
Description: Rigga Road 4-Span Bridge with Circular Piers 
Distance from Upstream XS = 0 
Deck/Roadway Width = 123.82 
Weir Coefficient - - 2.6 
Bridge Deck/Roadway Skew = 
Upstream Deck/Roadway Coordinates 

num= 19 
Sta Hi Cord Lo Card Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4751.04 1306.49 1300 4794.77 1307.12 1300 4851.59 1307.8 1300 

Upstream Bridge Cross Section Data 
Station Elevation Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4826.45 1306.09 4852.45 1306.38 4853.16 1306.38 4872.77 1300.51 4909.75 1288.64 
4941.69 1288.96 5012.54 1288.84 5081.55 1289.05 5109.34 1289.82 5146.46 1301.64 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4826.45 .04 4853.16 .03 5165.71 .04 

Bank sta: Left Right Coeff Contr. Expan. 
4853.16 5165.71 .3 .5 

Ineffeotive Flow num= 2 
Sta L sta R Elev Sta L Sta R Elev 

4826.45 4853.16 1309 5165.11 5190.74 1309 
Left Levee Station- 4853.16 Elevation- 1306.38 
Right Levee Station= 5165.71 Elevation= 1306.39 

Downstream Deck/Roadway Coordinates 
num- 19 
Sta Hi Cord LO Cord Sta Hi Cord Lo Cord Sta Hi Cord LO Cord 

4751.04 1306.49 1300 4794.77 1307.12 1300 4851.59 1307.8 1300 
4873.51 1307.91 1300 4873.52 1307.91 1301.79 4892.26 1308.01 1301.86 
4936.49 1308.27 1302.05 4941.54 1308.26 1302.07 4978.31 1308.25 1302.06 
5011.56 1308.25 1302.06 5019.73 1308.25 1302.03 5060.52 1308.13 1301.85 
5081.54 1307.98 1301.75 5102.43 1307.83 1301.71 5140.79 1307.66 1301.68 
5146.7 1307.63 1300.78 5164.07 1307.55 1300 5185 1307.14 1305 
5200.06 1306.85 1305 

Downstream Bridge Cross section Data 
Station Elevation Data num- 13 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
4822.46 1307.47 4854.43 1307.05 4855.34 1306.99 4873.51 1301.9 4910.99 1289.58 
4939.48 1289.32 5012.25 1288.91 5079.2 1289.47 5108.92 1290.28 5146.7 1300.78 
5167.6 1306.47 5168.45 1306.6 5200.06 1305.61 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4822.46 .04 4855.34 .03 5167.6 .04 
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Bank sta: Left Right Coeff Contr. Expan. 
4855.34 5167.6 .3 .5 

Ineffective Flow nun= 2 - 
Sta L Sta R Elev Sta L Sta R Elev ~ ~ 

4822.46 4855.34 1308 5167.6 5200.06 1308 
left Levee Station= 4855.34 Elevation= 1306.99 
Right Levee Station= 5167.6 Elevation= 1306.47 

upstream Embankment side slope = 0 horiz. to 1.0 vertical 
Downstream Embankment side slope = 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 
Energy head used in spillway design = 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Piers = 3 

Pier Data 
Pier Station Upstream= 4941.69 Downstream= 4939.48 
Upstream nun= 2 

Width Elev Width Elev 
2.091287.96 2.09 1303 

Dclwnstream num= 2 
Width Elev Width Elev 
2.09 1288.32 2.09 1303 

Pier Data 
Pier Station Upstream= 5012.54 Downstream= 5012.25 
Upstream nu- 2 

Width Elev Width Elev 
2.09 1287.84 2.09 1303 

Downstream mum= 2 
Width Elev Width Elev 
2.09 1287.91 2.09 1303 

Pier Data 
Pier Station Upstream= 5081.55 Downatream= 5079.2 
Upstream num= 2 

Width Elev Width Elev 
2.09 1288.05 2.09 1303 

Downstream num= 2 
Width Elev Width Elev 
2.09 1288.47 2.09 1303 

Number of Bridge Coefficient Sets = 1 

LOW Flow Methoda and Data 
Energy 
Momentum Cd = 1.2 
Yarnell KVal = .9 

Selected Low Flow Methods = Highest Energy Answer 

High Flow Method 
Energy Only 

Additional Bridge Parameters 
Add Friotion oomponent to Momentum 
DO not add Weight component to Momentum 
Class B flow critical depth Computations use critical depth 

inside the bridge at the downstream end 
Criteria to check for pressure flow = Upstream water surface 

BRIDGE OUTPUT Profile #Design 
Opening : Bridge tl 

E.G. US. (ftl 1298.96 Element Inside BR US Inside BR DS 
W.S. US. (ftl 1298.75 E.G. Elev (ftl 1298.95 1298.88 
Q Total (cfs) 8100.00 W.S. Elev (ftl 1298.74 1298.64 
Q Brrdge (cfsl 8100.00 Crit W.S. (ft) 1292.69 1293.06 
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Q Weir (cfs) 
Weir sta Lft (ft) 
Weir Sta Rgt (ft) 
weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR open Area (sq ft) 
BR open Vel (ft/s) 
Coef of Q 
Br Sel Mthd 

Max Chl Dpth (ft) 10.10 9.72 
Vel Total (ft/s) 3.73 3.97 
Flow Area (sq ft) 2170.58 2039.78 
Froude # Chl 0.22 0.24 
specif Force (cu ft) 11058.03 10086.57 

1307.52 Hydr Depth (ft) 8.59 8.18 
1301.91 W.P. Total (ft) 314.45 308.31 

0.08 Conv. Total (cfs) 389763.9 356057.4 
0.10 Too Width (ftl 252.77 249.30 . . 

2883.74 ~r;tn Loss (ft) 0.06 0.00 
3.97 C 6 E LOSS (ft) 0.01 0.01 

shear Total (lb/sq ft) 0.19 0.21 
Energy only Power Total (lb/ft s) 0.69 0.85 

Warning - The Yarnell method gave an invalid answer. The upstream energy vaa less than the 
downstream energy. The program defaulted to the next valid (user selected) method. If 
the Yarnell method was the only one selected, the program will default to an energy baaed 
solution. 

BRIDGE OUTPUT Profile #Future 
opening : Bridge X1 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (ofs) 
Q Bridge (cfs) 
Q Weir (cfs) 
Weir Sta Lft (ft) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ft) 
Delta WS (ft) 
BR open Area ( s q  ft) 
BR open Vel (ft/s) 
Coef of Q 
Br Sel Mthd 

1300.73 Element Inside BR US 
1300.48 E.G. Elev (ft) 1300.73 
10790.00 W.S. Elev (ft) 1300.46 
10790.00 Crit W.S. (ft) 1293.45 

Max Chl Dpth (ft) 11.82 
vel Total (£Us) 4.12 
Flow Area (sq ft) 2615.96 
Froude X Chl 0.23 
specif Foroe (cu ft) 15627.71 

1307.52 Hydr Depth (ft) 9.94 
1301.91 W.P. Total (ft) 335.99 

0.08 Conv. Total (cfs) 508994.0 
0.11 Top Width (ft) 263.24 

2883.74 Frctn Lass (ft) 0.06 
4.35 C 6 E Loss (ft) 0.01 

shear Total (lb/sq ft) 0.22 
Energy only power Total (lb/ft 9) 0.90 

Inside BR DS 
1300.66 
1300.36 
1293.85 

Warning - The Yarnell method gave an invalid answer. The upstream energy was less than the 
downstream energy. The program defaulted to the next valid (user selected) method. If 
the Yarnell method was the only one selected, the program will default to an energy based 
~olution. 

BRIDGE OUTPUT Profile #Existing 
opening : Bridge #l 

E.G. US. (ft) 
W.S. US. (ft) 
Q Total (cfs) 
Q Bridge (cfa) 

1302.74 Element 
1302.42 E.G. EleV (ft) 
14650.00 W.S. Elev (ft) 
14650.00 CritW.S. (ft) 

Inside BR US Inside BR DS 
1302.72 1302.55 
1302.34 1302.15 
1294.45 1294.85 

Q Weir (ofs) Max Chl Dpth (ft) 13.70 13.24 
Weir Sta Lft (ft) Vel Total (ft/s) 4.95 5.08 
Weir Sta Rgt (ft) Flow Area (sq ft) 2957.50 2883.74 
Weir Submerg Fcoude X Chl 0.26 0.27 
Weir Max Depth (ft) specif Force (cu ft) 21823.44 20134.55 
Min Top Rd (ft) 1307.52 Hy& Depth (ft) 
Min El Prs (ft) 1301.91 W.P. Total (ft) 615.39 612.97 
Delta EG (ft) 0.20 Conv. Total (cfa) 417170.8 401026 .O 
Delta WS (ft) 0.24 Top Width (ft) 
BR open Area (aq ft) 2883.74 Frctn Loss (ft) 0.16 0.00 
BR Open Vel (ft/a) 5.08 C 6 E loss (ft) 0.01 0.02 
Coef of Q shear Total (lb/sq ft) 0.37 0.39 
Be Sel Mthd Energy only Power Total (lb/ft s) 1.83 1.99 

Warnlng - The Yarnell method gave an invalid answer. The upstream energy was lees than the e 
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downstream energy. The program defaulted to the next valid (user selected) method. If 
the Yarnell method was the only one selected, the program will default to an energy based 
solution. 

Warning - There was not enough momentum to compute a supercritical answer through the bridge. 
The momentum answer has been disregarded. 

Note - Momentum answer is not valid if the water surface is above the low chord or if there is weir 
flow. The momentum answer has been disregarded. 

Warning - The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 10.195 

INPUT 
Description: Riggs Road Brldge (Downstream Face) 
4 span Bridge with Riprap 

Protection 
Manning n Value of ,030 used for Channel 
Use Field 

Survey Data for Thrs Cross Section 
Skew Angle 33.06 Degrees, 

Cross section Data Adjusted 
Station Elevation Data num= 13 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
4822.46 1307.47 4854.43 1307.05 4855.34 1306.99 4873.51 1301.9 4910.99 1289.58 
4939.48 1289.32 5012.25 1288.91 5079.2 1289.47 5108.92 1290.28 5146.7 1300.78 
5167.6 1306.47 5168.45 1306.6 5200.06 1305.61 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4822.46 .04 4855.34 .03 5167.6 .04 

Bank sta: Lsft Riaht Lenoths: Left Channel Riaht Coeff Contr. E m a n  
.... .-- ~ e Ineffective Flow n u =  2 

Sta L Sta R Elev Sta L Sta R Elev 
4822.46 4855.34 1308 5167.6 5200.06 1308 

Left Levee Station= 4855.34 Elevation= 1306.99 
Right Levee Station= 5167.6 Elevation= 1306.47 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (efs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E LOSS (ft) 

Profile #Design 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 208.00 
Flaw Rrea (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft sl 
Cum Volume (acre-ft) 0.00 
Cum SA (acres) 0.04 

Channel Right 08 
0.030 
128.00 12.00 
2100.48 
2100.48 

CROSS SECTION OUTPUT Profile #Future 

w.S ~ l a v  l f t l  1300.37 Element Left 08 Channel Riaht OB . . . . . - -. . , - . , -~ - - ~  ~~~~ ~ ~ - 
Vel Head (ft) 0.28 Wt. n-Val. 0.030 
E.G. Elev (Et) 1300.65 Reach Len. (ft) 208.00 128.00 12.00 
Crit W.S. (it) 1293.74 Flow Area (sq ft) 2550.77 
E.G. Slope (ft/ft) 0.000366 Area (sq ft) 2550.77 . ~ 

a Total (efs) 10790.00  low (cfs) 
Top wldth (ft) 267.06 Top Wldth (ft) e Vel Total (ft/s) 4.23 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 11.46 Hydr. Depth (ft) 
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conv. Total (cfs) 564362.6 Conv. (of-) 
Length Wtd. (it) 128.13 Wetted Per. (ft) 
Min Ch El (ft) 1288.91 Shear (lb/sq ft) 
Alpha 1.00 stream Power (lb/ft 8 )  

Frctn Loss lftl 0.04 Cum Volume (acre-ft) 
C s E Loss (ftl 0.00 Cum SA (acres) 

CROSS SECTION OUTPUT 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Profile #Existing 

1302.17 Element 
0.36 Wt. n-Val. 

1302.53 Reach Len. (ft) 
1294.74 Flow Area (sq ft) 

0.000398 Area (sq ft) 
14650.00 Flow (cis1 
279.28 Top Width (ft) 
4.81 Avg. Vel. (ft/a) 
13.26 Hydr. Depth (ft) 

734451.6 Conv. (cfs) 
128.63 Wetted Per. (ftl 
1288.91 Shear (lb/sq ftl 

1.00 stream Power (lb/ft a)  
0.04 Cum Volume (aere-ft) 
0.01 cum SA (acres) 

Left OB Channel Right 08 
0.030 

208.00 128.00 12.00 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 10.171 

INPUT 
Description: Just Downstream of Riggs Road Bridge 
Downstream of Side Inlet 

(130' Wide) from the Left Bank 
Q(D)=8,100 cfs, Q(F)=10,800 cfa S 

Q(E)=14,660 cfa 
Station Elevation Data n u m ~  36 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4267.13 1301.7 4293.86 1301.41 4343.48 1301.38 4352.56 1301.2 4409.7 1300.42 
4451.06 1300.3 4464.76 1300.01 4514.17 1299.63 4530.46 1299.51 4561.78 1299.29 
4589.43 1299.2 4606.46 1299.02 4695.56 1298.56 4705.4 1298.72 4773.13 1299.45 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4267.13 .04 4874.49 ,025 5157.39 .04 

Bank Sta: Left Right Lengths: Left Channel Right Cosff Contr. Expan. 
4874.49 5157.39 194.72 194.72 194.72 .3 .5 

Ineffeotive Flow num= 1 
Sta L Sta R Elev 

4267.13 4800 1304 
Left Levee Station= 4874.49 Elevation- 1300.11 
Right Levee Station= 5157.39 Elevation- 1305.33 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 

1298.60 Element Left 08 Channel Right 08 
0.23 Wt. n-Val. 0.025 

1298.84 Reach Len. (ft) 194.72 194.72 194.72 
1292.93  low Area (sq ft) 2091.55 

0.000260 Area (sq ft) 2091.55 
8100.00 Flow (cfs) 8100.00 
255.05 Top Width (ft) 255.05 
3.87 Avg. Vel. (ft/e) 3.87 
9.74 Hydr. Depth (ft) 8.20 
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Conv. Total (cfn) 502310.4 Conv. (cfs) 502310.4 
Length Wtd. (Et) 194.72 Wetted Per. (ft) 257.51 
Min Ch El (ft) 
Alpha 

1288.86 Shear (lb/sq ft) 0.13 
1.00 Stream Power (lb/ft s) 0.51 

Frotn Loss (ft) 0.05 Cum Volume (acre-ft) 0.00 289.17 
C 6 E Loss (ft) 0 .OO Cum SA (acres) 0.04 36.42 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1300.33 Element Left 08 Channel Right OB 
ve1 Head (ft) 0.28 Wt. n-Val. 0.040 0.025 
E.G. Elev (ft) 1300.61 Reach Len. (ft) 194.72 194.72 194.72 
Crit W.S. (ft) 1293.71 Flow Area (sq ft) 63.93 2542.51 
E.G. Slope fft/ft) 0.000255 Area (sq ft) 458.34 2542.51 
Q Total (cfs) 10800.00 Flow (cfs) 34.12 10765.88 
Top Width (ft) 700.79 Top Width (ft) 434.16 266.63 
vel Total (ft/s) 4.14 Avg. Vel. (it/=) 0.53 4.23 
Max Chl Dpth (ft) 11.47 Hydr. Depth (ft) 0.86 9.54 
Conv. Total (ofs) 676800.1 Conv. (cfs) 2137.9 674662.3 
Length Wtd. (ft) 194.72 Wetted Per. (ft) 74.85 269.53 
Min Ch El (ftl 1288.86 Shear (lb/sq ft) 0.01 0.15 
Alpha 1 0 4  stream Power (lb/ft s )  0.01 0.63 
Frctn Loss (ft) 0.05 Cum Vol- (acre-ft) 6.89 353.92 0.18 
C 6 E Loss lft) 0.00 Cum SA (acres) 9.10 38.09 0.59 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1302.14 Element Left OB Channel Right OB 
Vel Head (ft) 0.35 Wt. n-Val. 0.040 0.025 
E.G. Elev (ft) 1302.48 Reach Len. (ft) 194.72 194.72 194.72 
Crit W.S. (ft) 1294.70 Flow Area (sq ft) 198.52 3030.39 
E.G. Slope (ft/ft) 0.000263 Area (sq ft) 1432.71 3030.39 

0 
Q Total (ofs) 14660.00 Flow (cfs) 229.35 14430.65 
Top Width (ft) 880.56 Top Width (ft) 607.36 273.20 
vel Total (ft/sl 4.54 Avg. Vel. (ft/s) 1.16 4.76 
Max Chl Dpth (ft) 13.28 Hydr. Depth (ft) 2.67 11.09 
Conv. Total (cfa) 903158.0 Conv. (cfs) 14129.8 889028.2 
Length Wtd. (ft) 194.72 Wetted Per. (ft) 74.85 276.35 
Kin Ch El (ft) 1288.86 Shear (lb/sq ft) 0.04 0.18 
Alpha 1.08 Stream Power (lb/ft s) 0.05 0.86 
Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 88.57 420.67 10.87 
c & E Loss (ft) 0 .O1 Cum SA (acres) 55.44 38.62 8.59 

Warning - The oross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reaoh 3 RS: 10.134 

INPUT 
Description: 
Station Elevation Data num= 35 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4339.29 1301.8 4354.81 1301.67 4464.05 1300.79 4539.16 1300.3 4583.37 1299.96 
4651.17 1299.4 4697.86 1299.03 4727.76 1299.06 4749.41 1299.31 4778.91 1299.59 
4781.91 1298.6 4807.8 1298.28 4813.38 1299.46 4815.9 1298.61 4827.08 1298.38 
4845.58 1297.8 4848.78 1298.87 4854.65 1300.29 4868.47 1300.9 4887.13 1295.24 
4907.76 1289.7 4923.14 1289.12 4940.34 1289.83 4991.88 1289.55 5003.11 1289.67 
5010.71 1289.6 5059.3 1289.82 5073.88 1289.69 5101.14 1289.57 5106.59 1289.47 
5123.56 1294.3 5146.36 1300.92 5167.1 1300.43 5176.44 1300.76 5194.91 1301.63 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4339.29 .04 4868.47 ,025 5146.36 .04 

Bank Sta: Left Right Lengths: Left Ch-el Right Coeff Ccntr. Expan. 
4868.47 5146.36 500 500 500 .1 .3 

Ineffective Flow num= 2 
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S t a  L s t a  R E l e v  S t a  L S t a  R E l e v  
4339.29 4751  1304 5194 .91  5 1 9 4 . 9 1  1304 

L e f t  Levee  S t a t i o n =  4868.47 E l e v a t i o n =  1300 .9  . .  . 
R i g h t  Levee  S t a t i o n s  5146.36 E l e v a t i o n -  1300.92 

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c i a )  
Top Width (ft)  
vel T o t a l  ( f t / s )  
Max Chl  Dp th  ( f t )  
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
Min Ch E l  (ft) 
Alpha 
F r c t n  L o s s  ( f t )  
C 6 E L o s s  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
vel Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f e )  
Top Width ( f t )  
V e l  T o t a l  ( f t / s )  
Max C h l  Dp th  ( f t )  
Conv. T o t a l  (cfs) 
Lenmth Wtd. i f t )  

Alpha 
F e c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

E l emen t  L e f t  08 
w t .  n - v a l .  
Reach Len.  (ft) 500.00 
Flow Area  ( s q  f t )  
Area  ( s q  f t )  
Flow ( c f s )  
Top Width  ( f t )  
Avg. V e l .  ( f t / s )  
Hydr. Depth  ( f t )  
Conv. (cfs) 
W e t t e d  P e r .  ( f t )  
s h e a r  ( I b / s q  ft) 
s t r e a m  Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  0 . 0 0  
cum SA ( a c r e s )  0 . 0 4  

P r o f i l e  # F u t u r e  

1300.27 E lemen t  L e f t  0 8  
0 . 2 9  W t .  n-Val.  

1300 .55  Reach Len.  ( f t )  500.00 
1294 .05  Flow A r e a  ( s q  f t )  

0.000277 Area  (sq f t )  
10800.00 Flow ( c f s )  

273.55 Top Width  ( f t )  
4 .30 ~ v g .  V e l .  ( f t / s )  

10 .80  Hydr.  Depth  ( f t )  
648789.5  Conv. (cfs) 

500.00 w e t t e d  P e r .  ( f t )  
1289 .47  s h e a r  ( l b / s q  f t )  

1 . O O  s t r e a m  Power ( l b / f t  s) 
0 1 4  cum volume ( a c r e - i t )  5 .87  
0 . O O  cum SA ( a c r e s )  8 . 1 3  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. s l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width  ( f t )  
vel T o t a l  ( f t / s )  
Max C h l  Dpth  ( f t )  
Conv. T o t a l  ( c f s )  
Leng th  Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

E l emen t  L e f t  08 
Wt. n-Val.  0 .040  
Reach Len.  ( f t )  500.00 
Flow A r e a  ( s q  f t )  364.78 
~ r e a  ( s q  f t )  1124.84 
Flow ( c f e )  466 .02  
Top Width  ( f t )  5 2 9 . 1 8  
Avg. vel.  ( f t / s )  1 . 2 8  
Hydr. Dep th  ( f t )  3 . 1 1  
Conv. ( o f s )  28713.1  
Wet t ed  P e r .  ( f t )  118 .26  
s h e a r  ( l b / s q  f t )  0 . 0 5  
s t r e a m  Power ( l b / f t  8 )  0 . 0 6  
cum volume ( a c r e - f  t) 82 .85  
Cum SA ( a c r e s )  52 .90 

Warning - The  c r o s s - s e c t i o n  e n d  p o i n t s  h a d  t o  b e  e x t e n d e d  v e r t i c a l l y  f o r  

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 10 .039 

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  D a t a  numm 32 
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Channe l  R i g h t  08 
0 .025  

Channe l  R i g h t  08 
0 . 0 2 5  

500 .00  5 0 0 . 0 0  
2509.24 

Channe l  R i g h t  08 
0 .025  0 .040  

500.00 5 0 0 . 0 0  

the computed water s u r f a c e .  
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Sta E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  
4 3 3 9 . 3  1 3 0 1 . 6  4 3 8 7 . 7 8  1 3 0 1 . 1 7  4 4 9 9 . 1 3  1 3 0 0 . 8 6  4576.78  1 3 0 0 . 3 7  4 6 1 9 . 6 5  1 3 0 0 . 0 5  

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

M a n n i n g ' s  n V a l u e s  nm= 3 
sta n V a l  S t a  n V a l  S t a  n V a l  

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

Bank Sta: L e f t  R i g h t  L e n g t h s :  L e f t  C h a n n e l  R i g h t  C o e f f  C o n t r .  
4 8 7 1 . 6 2  5 1 4 3 . 7 1  5 0 0  5 0 0  5 0 0  .1  

I n e f f e c t i v e  F l o w  num= 2 
s t a  L S t a  R E l e v  S t a  L Sta  R E l e v  

4 3 3 9 . 3  4 6 2 6  1 3 0 4  5 1 9 4 . 9 1  5 1 9 4 . 9 1  1 3 0 4  
 eft L e v e e  S t a t i o n =  4 8 7 1 . 6 2  E l e v a t i o n -  1 3 0 0 . 3  
R i g h t  L e v e e  S t a t i o n =  5 1 4 3 . 7 1  E l e v a t i o n -  1 3 0 0 . 2 3  

CROSS SECTION OUTPUT P r o f i l e  # D e s i g n  

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  (ft) 
C r i t  W.S. ( f t l  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top W i d t h  ( f t)  
V e l  T o t a l  (ft/s) 
Max C h l  D p t h  (ft)  
Conv. T o t a l  ( o f s )  
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  L o s s  ( f t )  
C 6 E L a s s  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  Head  (ft) 
E.G. E l e v  (ft) 
C r i t  W.S. ( f t l  
E.G. S l o p e  (ft/ft) 
Q T o t a l  (cfs) 
Top Width ( f t )  
V e l  T o t a l  ( f t /s)  
Max C h l  D p t h  ( f t l  
Conv. T o t a l  (cfs) 
L e n g t h  W t d .  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r o t n  L o s s  (f t)  
C & E L o s s  ( f t )  

E l e m e n t  L e f t  OB 
W t .  n - V a l .  
R e a c h  L e n .  ( f t )  5 0 0 . 0 0  
F low A r e a  (sq f t )  
A r e a  (sq f t)  
F l o w  (cfs) 
Top W i d t h  ( f t )  
Avg.  V e l .  ( f t / s )  
Hy&. D e p t h  (ft) 
Conv.  (cfs) 
Wetted P e r .  (ft) 
s h e a r  (lb/sq f t )  
s t r e a m  Power ( l b / f t  s) 
Cum volume ( a c r e - f t )  0 . 0 0  
cum SA (acres) 0 . 0 4  

P r o f i l e  # F u t u r e  

1 3 0 0 . 1 3  E l e m e n t   eft OB 
0 . 2 9  W t .  n -Val .  

1 3 0 0 . 4 2  R e a c h  Len .  ( f t )  5 0 0 . 0 0  
1 2 9 3 . 7 1  F low Area (sq f t l  

0 .000272 A r e a  (sq P t )  
1 0 8 0 0 . 0 0  F l o w  (cfs) 

2 7 1 . 0 9  Top W i d t h  ( f t )  
4 . 2 9  Avg. V e l .  ( f t / s )  

1 1 . 1 7  H y d r .  D e p t h  ( f t )  
655024.4  Conv.  ( c f s l  

5 0 0 . 0 0  W e t t e d  P e r .  (ft) 
1 2 8 8 . 9 6  S h e a r  ( lb/sq f t )  

1 . 0 0  s t r e a m  Power  ( l b / f t  s) 
0 . 1 3  Cum Volume (acre-ft) 5 . 8 7  
0 . O O  Cum SA (acres) 8 . 1 3  

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  ( f t )  1 3 0 1 . 9 8  E l e m e n t  L e f t  OB 
vel Head  ( f t l  0 . 3 1  W t .  n -Val .  0 . 0 4 0  
E.G. E l e v  ( f t )  1 3 0 2 . 2 9  R e a c h  L e n .  ( f t )  5 0 0 . 0 0  
C r i t  W.S. (ft) 1 2 9 4 . 6 9  F l o w  A r e a  (sq f t )  6 6 4 . 2 5  
E.G. s l o p e  ( f t / f t )  0 . 0 0 0 2 4 5  A r e a  (sq f t )  995 .18  
0 T o t a l  ( c f s l  1 4 6 6 0 . 0 0  F low ( c f s l  7 4 8 . 3 1  - - ~ ~ . ~~ . . . 
Top W i d t h  ( f t )  8 4 3 . 2 2  Top W i d t h  ( f t )  5 3 2 . 3 2  
V e l  T o t a l  ( f t / s )  3 . 9 3  Avg.  V e l .  ( f t / s )  1.13 
Max C h l  D p t h  (ft) 1 3 . 0 2  Hydr .  D e p t h  (ft)  2 . 7 0  

EAST MARICOPA FLOODWAY 
CAPACITY ASSESSMENT (FCD 97-00 

C h a n n e l  R i g h t  OB 
0 . 0 2 5  

5 0 0 . 0 0  5 0 0 . 0 0  
2056.04  
2056.04  
8 1 0 0 . 0 0  

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

4 8 4 0 9 2 . 2  

C h a n n e l  R i g h t  08 
0 . 0 2 5  

5 0 0 . 0 0  5 0 0 . 0 0  
2 5 1 4 . 7 9  

C h a n n e l  R i g h t  OB 
0 . 0 2 5  0 . 0 4 0  

5 0 0 . 0 0  5 0 0 . 0 0  
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Conv. Total (ofs) 935678.4 Conv. (cfs) 47761.2 885658.9 2258.2 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 246.68 275.16 38.92 
Min Ch El (ft) 1288.96 Shear (lb/sq ft) 0.04 0.17 0.02 
Alpha 1.30 Stream Power (lb/ft s) 0.05 0.77 0.01 
Frotn Loss (ft) 0.13 Cum Volume (acre-£ t) 70.68 372.52 10.10 
c 6 E Loss (ft) 0.01 Cum SA (acres) 46.81 34.23 7.98 

Warning - The croas-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 9.944 

INPUT 
Description: 
Station Elevation Data num= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4340.98 1301.7 4535.42 1300.67 4566.96 1300.54 4621.63 1300.11 4660.21 1299.87 
4782.24 1299.7 4784.43 1298.99 4810.05 1298.35 4813.61 1299.26 4816.62 1298.76 
4853.7 1297.7 4860.13 1300.03 4874.02 1299.83 4899.23 1292.87 4913.72 1289.02 
4951.81 1288.9 4979.49 1289.14 4992.68 1289.63 4998.51 1288.55 5008.52 1288.72 
5013.81 1289.5 5070.79 1288.72 5102.4 1288.74 5129.01 1296.4 5142.98 1300.56 
5165.18 1300.3 5180.38 1301.62 5195.89 1302.19 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4340.98 .04 4874.02 ,025 5142.98 ,041 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4874.02 5142.98 250 250 250 .1 .3 

Ineffective Flow num= 2 
Sta L sta R Elev Sta L Sta R Elev 

4340.98 4860.13 1304 5142.98 5195.89 1304 
Left Levee Station- 4860.13 Elevatian- 1300.03 
~ i g h t  Levee Station- 5142.98 Elevation- 1300.56 

CROSS SECTION OUTPUT Profile #Design 

w.s. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/8) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (it) 
c s E Loas (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
p Total (cfa) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 250.00 
Flow Area (sq ft) 
k e a  (sq ft) 
Flow (of=) 
Vop Width (ft) 
avg. ve1. (ft/s) 
My&. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq it) 
Stream Power (lb/ft s) 
Cum volume (acre-ft) 0.00 
Cum SA (acres) 0.04 

Profile #suture 

1300.00 Ulement 
0.29 Wt. n-Val. 

1300.28 Reach Len. (ft) 
1293.51 Flow Area (sq ft) 
0.000266 Area (sq ft) 
10800.00 Plow (cfs) 
278.64 Top Width (ft) 
4.29 ~ v g .  vel. (ft/s) 
11.45 Hy&. Depth (it) 

662604.5 Conv. (efs) 
250.00 Wetted Per. (it) 

1288.55 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
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Frctn LOSS (ft) 
C 6 E Loss (ft) 

0.07 Cum Volume (acre-ft) 5.86 284.91 0.18 
0 .OO Cum SA (acres) 8.06 30.67 0.59 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elav (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total lft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left 08 Channsl Right OB 
Wt. n-Val. 0.040 0.025 
Reach Len. (ft) 250.00 250.00 250.00 
Flow Area (sq ft) 25.81 2999.31 
~ r e a  (sq ft) 829.20 2999.31 43.12 
Flow (cfs) 24.03 14635.97 
Top Width (ft) 533.04 268.96 41.98 
Avg. Vel. (ft/s) 0.93 4.88 
Hydr. Depth (ft) 1.86 11.15 
Conv. (cfs) 1449.1 882595.3 
Wetted Per. (ft) 13.89 272.27 
Shear (lb/sq ft) 0.03 0.19 
stream Power (lh/ft s) 0.03 0.92 
Cum Vol- (aore-ft) 60.21 337.98 9.56 
Cum SA (acres) 40.69 31.12 7.52 

Warning - The ccrose-section end points had to be extended vertically far the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 9.897 

INPUT 
Dsacriution: ------- - - - ~ ~  
Station Elevation Data n u =  37 

Sta Elev Sta Elev Sta Elav Sta Elev sta  lev 
4339.4 1302.1 4405.24 1301.52 4446.41 1301.45 4477.11 1301.28 4496.62 1301.13 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4339.4 .04 4875.26 ,025 5146.4 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4875.26 5146.4 226.79 226.79 226.79 .1 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 

4339.4 4861.91 1304 5146.4 5197.7 1304 
Left Levee Statxon= 4861.91 Elevatron= 1299.96 
Rqht Levee Stat~on= 5146.4 Elevatxon= 1300.15 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Con*. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (£42) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 226.79 
Flow Area (sq ft) 
Area (sq  ft) 
Flow (cfs) 
Top Width (ft) 
AV9. V B ~ .  (ft/8) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 0.00 
Cum SA (acres) 0.04 
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CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
vel Head (St) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss lft) 
C 6 E Loss (ft) 

Element I 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area lsq ft) 
Area (sq ft) 
Flow lcfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft 8) 

Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width ( f t l  
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (efs) 
Length Wtd. (f t) 
Min Ch El (ft) 
Alpha 
Frctn Lose (ft) 
C & E Loss (ft) 

Element 
wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft a) 
Cum Volume (acre-ft) 
Cum SA (aares) 

>eft 08 Channel Right OB 
0.040 0 .025 

226.79 2 2 6 . 7 9  2 2 6 . 7 9  
1.93 2561.72 

Left 08 Channel Right OB 
0 . 0 4 0  0 .025  

226 .79  226.79 226 .79  
2 5 . 8 2  3047.15 

771 .25  3047.15 5 6 . 6 6  
24 .16  14635.84 

493.77 271.14 48 .83  
0 .94  4 .80 
1 .93  11.24 

1488 .8  901915.8  
13 .35  274.20 

0 . 0 3  0 .18  
0 .03  0 .88  

5 5 . 6 2  320.63 9 . 2 8  
37 .74  29.57 7 . 2 6  

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 9 .854  

INPUT 
Description: Upstream Side of Retaining Wall on the Left Bank 
Station Elevation Data n-= 39 ~ ~~~ - ~~~~~ - ~ 

9ta Elsv 9ta Elav Sta llav 9ta Elav Sta Elev 

Manning's n Values nun- 3 
Sta n Val Sta n Val Sta n Val 

4290 .04 4874.68 ,025 5147.53 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4874.68 5147 .53  25 .98  25.98 2 5 . 9 8  . 3  . 5  

lneffeetive Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4290 4874.68 1306 5147.53 5199.65 1306 
Left ~ e v e e  Station= 4874.68 Elevation= 1300.5  
Right Levee Station= 5147.53 Elevation= 1300.3  

CROSS SECTION OUTPUT Profile #Design 
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a W.S.  E l e v  ( f t )  
V e l  H e a d  ( f t )  
E.G.  E l e v  ( £ t l  - 
C r i t  W.S .  ( f t l  . . 
E . G .  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W ~ d t h  ( f t )  
V e l  T o t a l  ( £ t / s )  
 ax chi ~ p t h  ( f t i  
Conv .  T o t a l  l c f s l  
L e n g t h  w t d .  k t ) .  
M i n  Ch  E l  ( f t )  
A l p h a  
Frctn Loss ( f t )  
C & E L o s s  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E . G .  E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G.  S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( £ t / s )  
Max C h l  D p t h  ( f t )  
c o n v .  T o t a l  ( o f s )  
L e n g t h  Wtd .  ( f t )  
Min Ch E l  ( f t )  
A l p h a  
F r c t n  LOSS ( f t )  
C 6 E L o s s  ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
V e l  H e a d  ( f t )  
E.G.  E l e v  ( f t )  
C r i t  W.S.  ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
T o p  W i d t h  ( f t )  
V e l  T o t a l  ( f t / s l  
Max C h l  D p t h  ( f t )  
c o n v .  T o t a l  ( c f s )  
L e n g t h  W t d .  ( f t )  
nin Ch E l  ( f t )  
A l p h a  
Frctn L o s s  ( f t )  
C & E L o s s  ( f t )  

E l e m e n t  
Wt.  n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  A r e a  (so f t l  . . 
A r e a  ( s q  f t )  
F l o w  ( c f s )  
T o p  W i d t h  ( f t )  
A v g .  V e l .  ( f t / s )  

P r o f i l e  # F u t u r e  

vydr. D e p t h  ( f t )  
C o n v .  ( c f s )  
W e t t e d  P e r .  ( f t )  
S h e a r  ( l b / s q  f t )  
s t r e a m  P o w e r  ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA (acres) 

E l e m e n t  
Wt.  n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  A r e a  ( s q  f t l  
Area ( s q  f t )  
F l o w  ( c f s )  
T o p  W i d t h  ( f t )  
Avg.  V e l .  ( f t / s )  
H y d r .  D e p t h  ( f t )  
C o n v .  ( c f s )  
W e t t e d  P e r .  ( f t l  
S h e a r  ( l b / s q  f t )  
S t r e a m  P o w e r  ( l b / f t  s) 
Cum v o l u m e  ( a o r e - f t )  
Cum SA ( a c r e s )  

P r o f i l e  # E x i s t i n g  

E l e m e n t  
W t .  n - V a l .  
R e a c h  L e n .  ( f t )  
F l o w  Area ( s q  f t )  
A r e a  ( s q  f t )  
F l o w  ( c f s )  
T o p  W i d t h  ( f t )  
A v g .  V e l .  ( f t / s )  
H y d r .  D e p t h  ( f t )  
Conv.  ( c f s )  
W e t t e d  P e r .  ( f t )  
shear ( l b / s q  f t )  
S t r e a m  P o w e r  ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 2 5  

2 5 . 9 8  2 5 . 9 8  2 5 . 9 8  

L e f t  OB C h a n n e l  R i g h t  OB 
0 . 0 2 5  

2 5 . 9 8  2 5 . 9 8  2 5 . 9 8  
2 5 4 2 . 4 2  

W a r n i n g  - T h e  c r o s s - s e c t i o n  end p o i n t s  had t o  be e x t e n d e d  vert ical ly f o r  t h e  c o m p u t e d  w a t e r  surface, 

CROSS SECTION RIVER: EMF 
REACH: R e a c h  3 RS: 9 . 8 4 9  

INPUT 
D e s c r i p t i o n :  R e t a i n i n g  W a l l  o n  Me L e f t  B a n k  
S t a t i o n  E l e v a t i o n  D a t a  n u =  33 

S t a  E l e v  S t a  E l e v  S t a  E l e v  s ta  E l e v  S t a  E l e v  
4 2 9 0  1 3 0 1 . 9  4 3 1 6  1 3 0 1 . 6 8  4 3 3 5 . 7 6  1 3 0 1 . 5 1  4 4 7 1 . 1 4  1 3 0 0 . 7 7  4 5 7 4 . 0 4  1 3 0 0 . 3 3  
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
4290 .04 4929.74 ,025 5147.7 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4929.74 5147.7 25.86 25.86 25.86 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
4290 4929.74 1305 5147.7 5199.85 1305 

Left Levee Station= 4929.74 Elevation= 1302.97 
Right Levee Stations 5147.7 Elevation= 1300.34 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C b E Loss (ft) 

Profile #Design 

1298.00 Element Left OB 
0.33 Wt. n-Val. 

1298.33 Reaoh Len. (ft) 25.86 
1292.88 Flow Area (sq ft) 

0.000383 Area (sq ft) 
8100.00 Flow (cfs) 
208.90 Top Width (ft) 
4.64 Avg. Vel. (ft/s) 
9.55 Hydr. Depth (ft) 

413629.3 Conv. (=fa) 
25.86 Wetted Per. (ft) 

1288.45 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.01 Cum Volume (acre-ft) 0.00 
0.05 Cum SA (acres) 0.04 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1299.70 Element I 
0.41 Wt. n-Val. 

1300.11 Reach Len. (ft) 
1293.71 Flow Area (sq ft) 
0.000383 Area (aq ft) 
10800.00 Flow (cfs) 
215.40 Top Width (ft) 
5.13 Avg. Vel. (ft/s) 
11.25 Hydr. Depth (ft) 

552064.3 Conv. (ofs) 
25.86 Wetted Per. (ft) 

1288.45 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.01 Cum Volume (acre-f t) 
0.06 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E LOSS (ft) 

1301.42 Element I 
0.54 Wt. n-Val. 

1301.96 Reach Len. (ft) 
1294.77 Flow Area (sq ft) 

0.000419 Area (sq ft) 
14660.00 Flow (cfs) 
270.04 Top Width (ft) 
5.91 Avg. Vel. (ft/s) 
12.97 Hydr. Depth (ft) 

716028.6 Conv. (cis) 
25.86 Wetted Per. (ft) 

1288.45 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft a) 
0.01 Cum Volume (acre-ft) 
0.09 Cum SA (acres) 
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8100.00 
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413629.3 
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0.025 
25.86 25.86 
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2480.90 42.83 
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Warnlng - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 9.844 

INPUT 
Desorintion: Downstream Side of Retainino Wall on the Left Bank - - 

Statlon Elevation Data num= 37 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4290 1301.8 4325.49 1301.54 4443.19 1300.92 4511.78 1300.57 4556.93 1300.38 

4625.28 1300.1 4667.4 1299.98 4691.97 1299.81 4778.63 1299.48 4784.21 1299.51 
4787.28 1299.1 4807.98 1298.36 4813.11 1299.34 4818.38 1299.14 4857.47 1299.23 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
4290 .04 4875.47 ,025 5149.44 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4875.47 5149.44 221.37 221.37 221.37 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
4290 4875.47 1305 5149.44 5200.04 1305 

Left Levee Station= 4875.47 Elevation= 1300.5 
Right Levee Station= 5149.44 Elevation- 1299.69 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev lft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Fcctn Loss (ft) 
C 6 E Loss (ft) 

1298.04 Element 
0.24 Wt. n-Val. 

1298.28 ReachLen. (ft) 
1292.60 Flow Area (sq ft) 
0.000277 Area (sq ft) 
8100.00 Flow (ofs) 
258.82 Top Width (ft) 
3.92 Avg. Vel. (ft/s) 
9.48 Hydr. Depth (ft) 

486737.7 Conv. (cfs) 
221.37 Wetted Per. (ft) 

1288.56 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.07 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #future 

W.S. Elev (ftl 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sa ftl . - 
Area (so ftl 
~ ~ . - . ~ .  
Flow (CfS) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power llb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

0 CROSS SECTION OUTPUT Profile XExistzng 

Left OB Channel Right 08 
0.025 

221.37 221.37 221.37 
2064.71 
2064.71 
8100.00 
258.82 
3.92 
7.98 

486737.7 

Left OB Channel Right OB 
0.025 

221.37 221.37 221.37 
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W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (ofs) 
Length Wtd. (St1 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
c & E Loss (ft) 

1301.50 Element Left 08 
0.37 Wt. n-Val. 

1301.87 Reach Len. (ft) 221.37 
1294.33 Flow Area (sq ft) 

0.000283 Area (sq ft) 696.30 
14660.00 Flow (cfs) 
866.53 Top Width (ft) 541.96 
4.89 Avg. Vel. Ift/s) 
12.94 Hydr. Depth (ft) 

871373.6 Conv. (cfs) 
221.37 Wetted Per. (ft) 
1288.56 Shear (lb/sq ftl 

1.00 Stream Power (lb/ft 81 
0.07 Cum Volume (acre-ft) 51.15 
0 .OO Cum SA (acres) 34.71 

Channel Right OB 
0.025 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 9.802 

INPUT 
Description: 
Station Elevation Data n u =  32 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4339.41 1301.3 4415.57 1300.93 4487.12 1300.45 4531.04 1300.21 4616.25 1299.99 
4652.63 1299.9 4673.13 1299.85 4782.48 1299.42 4788.09 1299.42 4790.59 1298.63 
4809.88 1298.3 4817.57 1299.17 4819.33 1298.65 4843.49 1298.22 4858.7 1297.6 
4864.24 1299.3 4876.99 1299.5 4900.49 1293.7 4908.22 1291.94 4921.27 1288.82 
4948.4 1288.8 4958.69 1288.99 4991.99 1289.8 5002.9 1288.71 5012.02 1288.73 
5024.74 1289.3 5082.75 1289.01 5106.22 1288.82 5149.45 1300.57 5170.96 1300 
5183.69 1300.6 5201.46 1301.16 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4339.41 .04 4876.99 ,025 5149.45 .04 

Bank Sta: Left Right Lengthe: Left Channel Right Coeff Contr. Expan 
4876.99 5149.45 500 500 500 .1 .3 

Tnaffaot lve Flow nUm= 2 - . - - - .- . - . -. . . 
sta L Sta R Elev Sta L Sta R Elev 

4339.41 4876.99 1304 5149.45 5201.46 1304 
Left Levee Station= 4876.99 Elevation= 1299.5 
Right Levee Station- 5149.45 Elevation- 1300.57 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/a) 
Max Chl Dpth (ft) 
Conv. Total (cfa) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Fectn Loss (ft) 
C b E Loss (it) 

1297.94 Element 
0.26 Wt. n-Val. 

1298.21 Reach Len. (ft) 
1292.85 Flow Area (sq ft) 

0.000321 Area (sq ft) 
8100.00 Flow (cfs) 
256.50 Top Width (it1 
4.12 Avg. Vel. (ft/s) 
9.23 Hydr. Depth (ft) 

452198.6 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1288.71 Shear (lb/sq it) 

1.00 stream Power (lb/ft a )  
0.14 Cum Volume (acre-ftl 
0.01 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1299.66 Element 
Val Head (ft) 0.31 Wt. *-Val 

Left OB Channel Right OB 
0.025 

Left 08 Channel Right OB 
0.025 
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E.G. Elev (ft) 1299.97 Reach Len. (ft) 500.00 500.00 500 .00 
Crit W.S. (ft) 1293.62 Flow Area (sq ft) 2420.37 
E.G. slope (ft/ft) 0.000306 Area (sq ft) 108.61 2420.37 
Q Total (cfa) 10800.00 Flow (cfs) 10800.00 
Top Width (St) 425.70 Top Width (ft) 156.57 269.13 
Vel Total (ft/s) 4.46 Avg. Vel. (ft/s) 4.46 
Max Chl Dpth (ft) 10.95 Hydr. Depth (ft) 8.99 
Conv. Total (cfs) 617864.1 Conv. (cfs) 617864 .l 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 271.93 
Min Ch El (ft) 1288.71 Shear (lb/sq ft) 0.17 
Alpha 1.00 Stream Power (lb/ft s) 0.76 
Frctn Loss (ft) 0 14 Cum Volume (acre-ft) 5.58 241.73 0.17 
C b E Loss (ft) 0.01 Cum SA (acres) 7.56 26.06 0.54 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1301.40 Element Left OB Channel Right OB 
Vel Head (ft) 0.40 Wt. n-Val. 0.025 
E.G. Elev (ft) 1301.80 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1294.60 Flow Area (sq ft) 2892.15 
E.G. Slope (ft/ft) 0.000316 Area (sq ft) 773.17 2892.15 47.29 
Q Total (ofs) 14660.00 Flow (cfs) 14660.00 
Top Width (ft) 862.05 Top Width (ft) 537.58 272.46 52.01 
Vel Total (Ft/s) 5.07 Avg. Vel. (ft/s) 5.07 
Max Chl Dpth (ft) 12.69 Hydr. Depth (ft) 10.61 
conv. Total (cfs) 824393.3 Conv. (cfs) 824393.3 
Length Wtd. (It) 500.00 Wetted Per. (ft) 275.38 
Min Ch El (ft) 1288.71 Shear (lb/aq ft) 0.21 
Alpha 1.00 Stream Power (lb/ft s) 1.05 
Frctn Loss (ft) 0.15 Cum Volume (acre-ft) 47.41 286.58 8.65 
c 6 E Loss (ft) 0.01 Cum SA (acres) 31.97 26.48 6.67 

warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 9.708 

INPUT 
Dascription: 
Station Elevation Data n u =  31 

Sta Elev Sta Elev Sta Elev Sta Elev sta  lev 
4339.41 1301.1 4448.01 1300.2 4520.44 1299.91 4573.68 1299.82 4629.63 1299.63 
4690.53 1299.3 4711.57 1299.16 4778.54 1298.93 4791.06 1299.41 4804.32 1298.71 
4814.62 1298.3 4819.75 1299.27 4847.46 1298.39 4859.31 1297.58 4864.52 1299.55 
4877.64 1299.7 4899.94 1293.55 4918.96 1288.39 4966.43 1288.35 5005.78 1288.4 
5013.95 1287.7 5020.1 1288.53 5073.01 1288.17 5101 1288.54 5105.93 1288.54 
5148.89 1300.3 5158 1300.27 5162.76 1300.22 5172.38 1299.74 5186.01 1300.99 
5203.63 1301.4 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4339.41 .04 4877.64 ,025 5148.89 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4877.64 5148.89 500 500 500 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4339.41 4877.64 1304 5148.89 5203.63 1304 
Left Levee Station= 4877.64 Elevation= 1299.7 
Right Levee Station= 5148.89 Elevation= 1300.3 

CROSS SECTION OUTPUT Profile !+Design 

W.S. Elev (ft) 1297.82 Element Left OB Channel Right OB 
Vel Head (ft) 0.23 Wt. n-Val. 0.025 
E.G. Elev (ft) 1298.05 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1292.13 Flow Rrea (sq ft) 2092.55 
E.G. slop6 (ft/ft) 0.000260 Area (sq ft) 2092.55 
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Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

8100.00 Flow (cfs) 8100.00 
255.39 Top Width (ft) 255.39 
3.87 Avg. Vel. (ft/s) 3.87 
10.12 Hydr. Depth (ftl 8.19 

502091.3 Conv. (cfs) 502091.3 
500.00 Wetted Per. (ft) 257.99 
1287.70 Shear (lb/sq ft) 0.13 

1.00 Stream Power (lb/ft s) 0.51 
0.13 Cum Volume (acre-ft) 0.00 174.07 
0.00 Cum SA (aores) 0.04 21.98 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
vel Head lft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reaoh Len. (ft) 
Plow Area (sq ft) 
Area (sq ft) 
Flaw lcfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth lft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Val Head (it) 
E.G. Elev (ft) 
Ceit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ftls) 
Max Chl Dpth (ft) 
Canv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1301.28 Element I 
0.37 Wt. n-Val. 

1301.64 Reach Len. (ft) 
1293.90 Flow Area (sq ft) 

0.000275 Area (aq ft) 
14660.00 Flaw (cfs) 
858.88 Top Width (ft) 
4.87 ~ v g .  Vel. (ft/s) 
13.58 Hydr. Depth (It) 

884060.8 Conv. (cfs) 
500.00 Wetted Per. (ft) 
1287.10 Shear (lb/sq ft) 

1.00 stream Power (lb/ft s) 
0.13 Cum Volume (acre-ft) 
0.01 Cum SA (acres) 

Left OB Channel Right OB 
0.025 

500.00 500.00 500 .OO 
2543.36 
2543.36 
10800 .OO 
267.93 
4.25 
9.49 

672607.7 
270.99 
0.15 

.eft OB Channel Right OB 
0.025 

500.00 500.00 500.00 
3011.86 

860.51 3011.86 40.57 

Warning - The cross-section end points had to be extended vertically for the fomputed water surface, 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 9.613 

INPUT 
Description: 
Station Elevation Data num- 35 

Sta Elev Sta Elev Sta Elsv Sta Elev Sta Elev 
4339.42 1301.2 4382.31 1301 4448.47 1300.52 4490.53 1300.38 4568.56 1299.93 
4609.05 1299.7 4665.75 1299.35 4721.55 1298.93 4782.93 1298.33 4791.1 1298.79 
4804.77 1298.7 4811.67 1291.78 4819.43 1299.42 4822.83 1299.09 4825.01 1298.57 

Manning's n Values n u =  3 
Sta n val Sta n Val Sta n Val 

4339.42 .04 4865.8 ,025 5138 .04 
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Bank Sta: Left Right ~engths:  eft Channel Right Coeff Contr. Expan. 
4865.8 5138 500 500 500 .1 .3 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4339.42 4819.43 1304 5138 5207.46 1304 
Left Levee Station= 4819.43 Elevation= 1299.42 
Right Levee Station= 5138 Elevation= 1300.11 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 1297.70 Element Left 06 Channel Right 08 
Vel Head (ft) 0.22 Wt. n-Val. 0.040 0.025 
E.G. Elev (ft) 1297.92 Reach Len. (ft) 500 .OO 500.00 500.00 
Crit W.S. (ft) 1291.96 Flow Area (sq ft) 0.24 2145.92 
E.G. slope (ft/ft) 0.000247 Area (sq ft) 0.24 2145.92 
Q Total (cfs) 8100.00 Flow (cfs) 0.02 8099.98 
Top Width (ft) 265.57 Top Width (ft) 3.61 261.96 
vel Total (ft/s) 3.77 Avg. Vel. (ft/s) 0.10 3.77 
Max Chl Dpth (ft) 10.51 Hydr. Depth (ft) 0.07 8.19 
Conv. Total (cfs) 514903.0 Conv. (cfs) 1.5 514901.5 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 3.62 264.56 
Min Ch El (ft) 1287.19 Shear (lb/sq ft) 0.00 0.13 
Alpha 1.00 Stream Power (lb/ft s) 0.00 0.47 
Frctn Lose (ft) 0.13 Cum Volume (acre-£ t) 0.00 149.74 
C 6 E Loss (ft) 0.00 Cum SA (acres) 0.02 19.02 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1299.43 Element Left 08 Channel Right OB 
Vel Head (ft) 0.26 Wt. n-Val. 0.040 0.025 

a E.G. Elev (ftl 1299.70 Reach Len. (ft) 500.00 500.00 500.00 
Crit W.S. (ft) 1292.70 Flow Area (sq ft) 55.62 2606.35 
E.G. Slope (ft/ft) 0.000238 Area (sq ft) 149.94 2606.35 
Q Total (cfs) 10800.00 Flow (cfs) 35.90 10764.10 
Top Width (ft) 482.97 Top Width (ft) 213.34 269.63 
Vel Total (ft/s) 4.06 Avg. Val. (ft/s) 0.65 4.13 
Max Chl Dpth (ft) 12.24 Hydr. Depth (ft) 1.20 9.67 
Conv. Total (cfs) 700338.9 conv. (cfs) 2327.8 698011.1 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 46.52 272.50 
Min Ch El (ft) 1287.19 Shear (lb/sq ft) 0.02 0.14 
Alpha 1.03 stream Power (lb/ft s) 0.01 0.59 
Frctn Loss (ft) 0.13 Cum Volume (acre-ft) 4.09 183.68 0.17 
C b E Loss lft) 0.00 Cum SA (acres) 5.44 19.89 0.54 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 1301.16 Element Left OB Channel Right OB 
Vel Head (ft) 0.34 Wt. n-Val. 0.040 0.025 
E.G. Elev (ft) 1301.50 Reach Len. (ft) 500.00 500.00 500.00 
crit W.S. (ft) 1293.68 Flow Area (sq ft) 135.89 3076.68 
E.G. Slope (ft/ft) 0.000251 Area (sq ftl 781.33 3076.68 95.94 
Q Total (cfs) 14660.00 Flow (cfs) 163.54 14496.46 
Top Width (ft) 860.13 Top Width (ft) 518.47 272.20 69.46 
vel Total (ft/s) 4.56 Avg. Vel. (ft/s) 1.20 4.71 
Max Chl Dpth (ft) 13.97 Hydr. Depth (ft) 2.93 11.30 
Conv. Total (cfs) 924721.3 Conv. (cfs) 10316.0 914405.3 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 46.52 275.16 
Min Ch El (ft) 1287.19 Shear (lb/sq ft) 0.05 0.18 
Alpha 1.05 Stream Power (-/St s) 0.06 0.83 
Frctn Loss (ft) 0.13 Cum Volume (aore-ft) 28.62 217.75 7.37 
C r E Loss (ft) 0 .OO Cum SA (acres) 19.73 20.24 5.41 

Warning - The cross-section end points had to be extended vertically for M e  computed water surface. 
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CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 9.518 

INPUT 
Description: 
Station Elevation Data num= 33 

~ t a   lev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4339.42 .04 4862 ,025 5133.38 ,041 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4862 5133.38 500 500 500 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4339.42 4862 1303 5133.38 5209.37 1303 
Left Levee Station= 4862 Elevatian- 1299.27 
Right Levee Station= 5133.38 Elevation- 1299.71 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.8. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (it) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfe) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/rq ft) 
stream Power (lb/ft s) 
Cum volume (acre-ft) 
cum SA (acres) 

CROSS SECTION OUTPUT Profile tmture 

Left OB Channel Right OB 
0.025 

500.00 500.00 500.00 
2063.43 
2063.43 
8100.00 
256.46 
3.93 
8.05 

489322.1 
258.92 
0.14 
0.54 

125.59 
16.04 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. slope (ft/ft) 
Q Total (cfe) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1299.28 Element Left 0B 
0.29 wt. n-Val. 

1299.57 Reach Len. (ft) 500.00 
1292.77 Flow Area (sq ft) 

0.000268 Area (as ft) 163.11 
10800.00 Flow (cis) 
483.18 Top Width (ft) 213.54 
4.29 ~ v g .  vel. (ft/s) 
11.34 Hydr. Depth (ft) 

659111.6 Conv. (of*) 
500.00 Wetted Per. (ft) 
1287.94 Shear (lb/aq ft) 

1.00 stream Power (lb/ft sl 
0 14 Cum Volume (acre-ft) 2.29 
0.00 Cum SA (acres) 2.99 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1300.99 Element 
0.38 Wt. n-Val. 

1301.37 Reach Len. (ft) 

Channel Right OB 
0.025 
500.00 500.00 
2518.38 

Left 0B Channel Right OB 
0.025 

500.00 500.00 500.00 
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Crit W.S. (ft) 1293.76 Flow Area (sq i t )  2982.03 
E.G. Slope (ftlft) 0.000284 Area (sq ft) 762.05 2982.03 108.49 
Q Total (cfs) 14660.00 Flow (cfs) 14660.00 
Top Width (ft) 827.79 Top Width lft) 480.42 271.38 75.99 
Vel Total lft/s) 4.92 Avg. Vel. (ft/s) 4.92 
Max Chl Dpth (ft) 13.05 Hydr. Depth (ft) 10.99 
Conv. Total (cfs) 869733.4 Conv. (cfs) 869733.4 
Length Wtd. (ft) 500.00 Wetted Per. (ft) 274.34 
Min Ch El (ft) 1287.94 Shear (lb/sq ft) 0.19 
Alpha 1.00 stream Power (lb/ft s) 0.95 
Frctn Loss (ft) 0.15 Cum volume (acre-ftJ 19.76 182.98 6.19 
c 6 E Loss (ft) 0.00 C- SA (acres) 13.99 17.12 4.57 

warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 9.424 

INPUT 
Description: 
Station Elevation Data nun= 31 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4358.23 1301.8 4482.56 1300.83 4617.12 1299.75 4689.58 1299.49 4702.76 1299.42 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4358.23 .04 4884.11 ,025 5154.76 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coecf Contr. Expan. 
4884.11 5154.76 470.1 470.1 470.1 .1 .3 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4358.23 4869.76 1303 5154.76 5216.26 1303 
Left Levee Station= 4869.76 Elevation= 1299.4 
Right Levee Station= 5154.76 Elevation= 1299.94 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mm Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E Loes (ft) 

Element Left 08 Channel Right 08 
Wt. n-Val. 0.025 
Reaoh Len. (ft) 470.10 470.10 470.10 
Flow Area (sq ft) 2018.59 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. lft) 
shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 1299.13 Element Left OB Channel Right 08 
Vel Head (ft) 0.30 Wt. n-Val. 0.040 0.025 
E.G. Elev (ft) 1299.43 Reach Len. (ft) 470.10 470.10 470.10 
Crit W.S. (ft) 1292.80 Flow Area (sq ft) 0.09 2471.65 

a: E.G. Slope (ft/ft) 0.000283 ~ r e a  lsq ft) 0.09 2471.65 
Q Total (cfs) 10800.00 Flow (cfs) 0.01 10800.00 
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Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (it) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C & E Loss (ft) 

210.33 Top Width (it) 2.12 
4.31 Avg. Vel. (ft/s) 0.06 
11.19 Hydr. Depth (ft) 0.03 

642161.8 Conv. (cfs) 0.3 
410.10 Wetted Per. (ft) 2.12 

1287.94 Shear (lb/eq ft) 0.00 
1.00 stream Power (lb/ft 8)  0.00 
0.13 Cum Volume (acre-ft) 1.36 
0 .OO Cum SA (acres) 1.75 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C b E Loss (ft) 

Element Left OB Channel Right 08 
Wt. n-Val. 0.040 0.025 
Reach Len. (ft) 410.10 410.10 410.10 
Flow Area (sq ft) 22.94 2930.85 
Area (sq ft) 562.10 2930.85 89.28 
Flow (cis) 20.15 14639.85 
Top Width (ft) 402.03 210.65 61.50 
Avg. Vel. (ft/s) 0.88 5.00 
Hydr. Depth (ft) 1.60 10.83 
Conv. (cfa) 1165.1 846515.6 
Wetted Per. (ft) 14.35 273.60 
shear (lb/sq ft) 0.03 0.20 
stream Power (lb/ft s) 0.03 1.00 
Cum Volume (acre-ft) 12.16 149.04 5.06 
Cum SA (aores) 8.93 14.01 3.18 

Warning - The cross-section end Points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: Ex3 
REACH: Reach 3 RS: 9.334 

INPUT 
Description: 
Station Elevation Data num= 44 ~~~~ ~ 

Sta Elev Sta Elev 8ta Elev Sta Elev Sta Elev 
4358.23 1301.4 4384.59 1300.98 4451.15 1300.47 4501.92 1300.13 4545.12 1299.82 
4589.98 1299.7 4621.14 1299.35 4645.83 1299.31 4671.41 1300.23 4690.32 1300.2 

Manning's n Values numi 3 
Sta n Val Sta n Val Sta n Val 

4358.23 .04 4865.69 ,025 5136.54 .04 

Bank Sta: Left Right Lengths: Lett Channel Right Coeff Contr. Expan. 
4865.69 5136.54 500.09 500.09 500.09 .I .3 

Ineffective Flow n m -  2 
Sta L Sta R Elev Sta L Sta R Elev 

4358.23 4865.69 1303 5136.54 5213,91 1303 
Left Levee Station= 4671.41 Elevation= 1300.23 
Right Levee Station= 5136.54 Elevation= 1298.94 

CROSS SECTION OUTPUT Profile XDeaign 

W.S. Elev (ft) 1291.26 Element Left 08 Channel Right OB 
Vel Head (ft) 0.25 Wt. n-Val. 0.025 
E.G. Elev (ft) 1291.51 Reach Len. (ft) 500.09 500.09 500.09 
Crit W.S. (ft) 1292.03 Flow Area (sq ft) 2013.41 
E.G. Slope (ft/ft) 0.000299 Area (eq ft) 2013.41 
Q Total (cfs) 8100.00  low (=fa) 8100.00 
Top Width (ft) 251.45 Top Width (ft) 257.45 
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Vel Total (ft/s) 4.02 Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 9.26 Hydr. Depth (ft) 
Conv. Total (cfs) 468665.9 Conv. (cfs) 
Length Wtd. (ft) 500.09 Wetted Per. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

1288.00 Shear (lb/sq ft) 
1.00 stream Power (lb/ft s) 
0.16 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Future 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (ofs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (ofs) 
Top Width (ft) 
Avg. Vel. (ft/s! 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/aq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning - Divided flow computed for this cross-section 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 

0 Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total -(cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss Ift) 

Element 
Wt. n-Val. 
Reaoh Len. (ft) 
Flow Area (eq ft) 
Area (sq ft) 
Flow (~32.5) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OW Channel Right Ow 
0.025 

500.09 500.09 500.09 
2471.78 

53.44 2471.78 15.07 

Left OB Channel Right OB 
0.025 

500.09 500.09 500.09 
2929.40 

497.13 2929.40 126.72 

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 9.24 

INPUT 
Descriotion: 
Station Elevation ~ a t a  num= 35 ~ ~~ - - 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4345.71 1301.1 4405.2 1300.66 4504.04 1299.83 4525.26 1299.68 4588.94 1299.12 
4645.31 1298.1 4666.47 1298.52 4668.02 1298.44 4683.02 1298.37 4760.27 1297.62 

4765 1297.5 4771.84 1298.73 4779.41 1298.52 4789.88 1298.02 4799.58 1300.6 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4345.71 .04 4860.42 ,025 5130.07 .04 

; Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
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4860.42 5130.07 500 500 500 
I n e f f e o t i v e  Flow n u =  2 

S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  
4345.71 4860.42 1303 5130.07 5207.29 1303 

L e f t  Levee S t a t i o n =  4816.52 E l e v a t i o n =  1301.5 
R i g h t  Levee S t a t i o n -  5130.07 E l e v a t i o n =  1299 .5  

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  (cfs) 
Top Width (ft) 
Vel  T o t a l  ( f t / s )  
Max Chl  Dpth (ft) 
Conv. T o t a l  ( o f s )  
Length Wtd. ( f t )  
Min Ch E l  (ft)  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E LO98 ( f t )  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.9. ( f t )  
E.G. S lope  ( f t / f t )  
Q T o t a l  ( c f a )  
Top Width ( f t )  
Vel  T o t a l  ( f t / s )  
M a x  Chl  Dpth ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t l  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

Element L e f t  08 
W t .  n-Val.  
Reach Len. (ft) 500.00 
Flow Area (sq ft) 
Area ( s q  f t )  
Flow (c f  s) 
Top Width ( f t )  
Avg. Ve l .  ( f t / s )  
Hydr. Depth ( f t )  
Conv. ( o f s )  
Wetted Per .  (f t)  
s h e a r  ( l b / s q  f t )  
S t ream Power ( l b / f t  8 )  

Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

P r o f i l e  #Fu ture  

1298.84 Element  eft 0 8  
0 . 3 1  W t .  n-Val. 

1299.15 Reach Len. ( S t )  500.00 
1292.84 Flow W e a  l s o  f t l  . A 

0.000305 Area ( s q  f t )  
10800.00 Flow ( c f s )  

292.21 Top Width ( f t )  
4.47 Avg. Vel .  (ft /s) 

10.78 Hydr. Depth ( S t )  
618206.5 Conv. ( c f s )  

500.00 Wetted Per .  (ft) 
1288.06 Shear  ( l b / s q  ft) 

1.00 Stream Power ( lb / f t  s) 
0.16 Cum Volume ( a c r e - f t l  0 . 6 1  
0 .00  Cum SA ( a c r e s )  0 . 6 1  

Warning - Divided  f l o w  computed f o r  this c r o a a - s e a t i o n .  

CROSS SECTION OUTPUT 

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. ( f t )  
E.G. S l o p e  ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
Vel  T o t a l  ( f t / s )  
Max Chl Dpth ( f t )  
Conv. T o t a l  ( c f s l  
Length wtd.  (ft) 
Min Ch E l  ( f t )  
Alpha 
F e c t n  Loss  ( f t )  
C 6 E Loss ( f t )  

P r o f i l e  # E x i s t i n g  

1300.52 Element L e f t  08 
0 . 4 1  W t .  n-Val. 

1300.92 Reach Len. ( f t )  500.00 
1293.81 Flow Area ( s q  f t )  

0.000322 Area ( s q  f t )  93.23 
14660.00 Flow ( o f s )  

389.66 Top Width (ft) 42.79 
5 .11  Avg. Ve l .  ( f t /s)  

12.46 Hydr. Depth ( f t )  
817282.7 Conv. ( c f s )  

500.00 Wetted Per .  ( f t )  
1288.06 Shear  ( l b / s q  f t )  

1 . 0 0  Stream Power (lb/ft s) 
0 .17  Cum Volume ( a c r e - f t )  3.05 
0 .00  Cum SA ( a c r e s )  1 .62 

Warning - The c r o s s - s e c t i o n  end p o i n t s  had  t o  b e  ex tended  v e r t i c a l l y  f o r  

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 9 .145 
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Channel R i o h t  OB 

Channel ~ i g h t  08 
0.025 

500.00 500 .00  
2413.94 
2413.94 

10800.00 
266.90 

4.47 
9.04 

618206.5 
269.90 

0.17 
0 . 7 6  

70.91 
7 .74  

Channel R i g h t  OB 
0.025 

500.00 500 .00  

t h e  computed w a t e r  s u r f a c e .  
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INPUT 
Description: Detention Basin located East of East Maricopa Floodway Channel 
Station Elevation Data num= 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4345.72 1301.3 4433.16 1300.49 4473.32 1300.02 4533.85 1299.59 4568.64 1299.25 

Manning's n Values nm= 3 
Sta n Val Sta n Val Sta n Val 

4345.72 .04 4840.21 ,025 5122.74 .04 

Bank sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
4840.21 5122.74 485.37 485.37 485.37 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4345.72 4840.21 1302 5122.74 5200.12 1302 
Left Levee Station= 4809.24 Elevation- 1301.52 
Right Levee Station= 5122.74 Elevation- 1299.49 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Bead (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) - 
TOO Width lft) 
vei Total iftjs) 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. (ft) 
 in-ch El (ft) 
Aloha 
Frctn Loss ift) 
C b E LOSS (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. ift) 
E.G. Slope (ft/ft) 
Q Total icfs) 
Top Width (ft) 
Val Total lft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss ift) 

Profile Xhlture 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq it) 
Area (eq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfsl 
Wetted Per. ift) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (aores) 

Left OB Channel Right OB 
0.025 

485.37 485.37 485.37 

1298.67 Element Left OB Channel Right 08 
0.32 Wt. n-Val. 0.025 

1298.99 Reach Len. (ft) 485.37 485.37 485.37 
1292.78 Flow m e a  (sq ft) 2383.12 
0.000317 Area lgq ft) 30.65 2383.12 
10800.00 Flow (cfs) 10800.00 

289.94 Top Width (ft) 24.28 265.66 
4.53 Avg. Val. (ft/s) 4.53 
10.53 Hydr. Depth (ft) 8.97 

606966.1 Conv. (cfs) 606966.1 
485.37 Wetted Per. ift) 268.66 
1288.14 Shear (lb/sq ft) 0.18 

1.00 stream Power (lb/ft s) 0.79 
0 . 1  Cum Volume (aore-ft) 0.29 43.38 
0 .O1 Cum SA (aores) 0.32 4.68 

Warning - Divided flow computed for this cross-section 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 

1300.34 Element 
0.41 Wt. n-Val. 

1300.75 Reach Len. (ft) 

Left OB Channel Right OB 
0.025 

485.37 485.37 485.37 

- 
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C r i t  W.S. ( f t )  
E.G.  s l o p e  . ( f t / f t )  
Q T o t a l  ( c f s )  
Top Width ( f t )  
vel T o t a l  (ft /s) 
Mar Chl DsCh ( f t )  
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
c 6 E Lass  ( f t )  

Flow Area ( s q  f t )  
Area ( s q  f t )  
Flow ( c f s )  
Top Width ( f t )  
avg .  ve1. (f t /s)  
H y d r .  Depth ( f t )  
Conv. ( c f s )  
Wetted Per .  (f t)  
Shear  ( l b / s q  f t )  
Stream Power ( l b / f t  s) 
Cum Volume ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 9.053 

INPUT 
D e s c r i p t i o n :  
S t a t i o n  E l e v a t i o n  Da ta  num= 60 

S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E l e v  S t a  E lev  
4212.19 1 3 0 3 . 1  4239.9 1302 .63  4286.47 1302.13 4305.03 1301.71 4314.51 1301.73 
4323.79 1 3 0 0 . 9  4330.42 1300.79 4335.45 1300.49 4337.59 1300.64 4348.86 1299.95 
4355.25 1299.7 4362.61 1300.28 4372.49 1301.57 4374.31 1301.62 4383 1300.99 
4394.48 1299 .8  4406.32 1298.4 4410.79 1297.72 4426.34 1297.07 4445.56 1297.34 
4454.82 1 2 9 9 . 1  4473.1 1302.45 4488.27 1301.01 4501.89 1299.92 4508.76 1299.52 
4531.57 1 3 0 0 . 3  4535.16 1300.27 4546.74 1298.04 4556.85 1296.88 4568.18 1296.82 
4574.87 1296.6 4585.14 1296.66 4599.81 1296.89 4641.92 1302.28 4663.19 1301.88 
4679.87 1301.7 4703.61 1300.17 4723.59 1298.79 4739.22 1297 .83  4767.44 1297.83 
4784.37 1299.9 4790.84 1300.74 4811.52 1300.75 4828.1 1298.72 4837.76 1297.76 
4846.34 1298.7 4862.99 1298 .67  4900.53 1288.12 4916.43 1287 .81  4945.61 1287.57 
5002.11 1288 5019.74 1287.86 5033.22 1287.65 5071.26 1287.67 5096.91 1287.94 
5131.37 1298.7 5154.33 1298.67 5163.25 1298.14 5181.15 1298.37 5205 .1  1299.32 

Manning's n Va lues  num- 3 
S t a  n V a l  S t a  n Val  S t a  n Val 

4212.19 .04 4862.99 ,025  5131.37 .04 

Bank S t a :  L e f t  R i g h t  Lengths:  L e f t  Channel R i g h t  Coeff Cont r .  
4862.99 5131.37 89 .53  89 .53  89 .53  .1 

I n e f f e c t i v e  Flow mum= 2 
S t a  L S t a  R E l e v  S t a  L S t a  R E l e v  

4212.19 4862.99 1302 5131.37 5205 .1  1302 
L e f t  Levee S t a t i o n =  4811.52 E leva t ion-  1301.5 
n i g h t  Levee S t a t i o n =  5131.37 E leva t ion-  1298.7 

CROSS SECTION OUTPUT P r o f i l e  #Design 

W.S. E l e v  ( f t )  
V e l  Head ( f t )  
E.G. E l e v  ( f t )  
C r i t  W.S. (ft) 
E.G. S l o p e  ( f t / f t )  
Q T o t a l  (cfs) 
Tap Width ( f t )  
vel T o t a l  ( f t / e )  
Max Chl Dpth ( f  t) 
Conv. T o t a l  ( c f s )  
Length Wtd. ( f t )  
Min Ch E l  ( f t )  
Alpha 
F r c t n  Loss  ( f t )  
C 6 E Loss  ( f t )  

Element L e f t  OB 
W t .  n-Val. 
Reaoh Len. ( f t )  89 .53  
Flaw Area (aq  f t )  
Area (sq f t )  
Flow ( c f s )  
Top Width ( f t )  
Avg. ve1.  ( f t / s )  
Hydr. Depth ( f t )  
Conv. (=fa )  
Wetted P e r .  ( f t )  
Shear  ( l b / s q  f t )  
s t r e a m  Power ( l b / f t  8 )  

Cum volume ( a c r e - f t )  
Cum SA ( a c r e s )  

CROSS SECTION OUTPUT P r o f i l e  #Fu ture  

W.S. E l e v  ( f t )  
Vel  Head ( f t )  
E.G. E l e v  ( f t )  

1298.55 Element 
0 . 2 9  W t .  n-Val. 

1298.84 Reach Len. ( f t )  

L e f t  OB 

89 .53  
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Crit W.S. (ft) 1292.21 
E.G. Slope (ft/ft) 0.000276 
Q Total (efs) 10800 .OO 
Top Width (ft) 282.55 
Vel Total (ft/s) 4.34 
Max Chl ~ p t h  (ft) 10.98 
Conv. Total (cfs) 649585.3 
Length Wtd. (ft) 89.53 
Min Ch El (ft) 1287.57 
Alpha 1.00 
Frctn Loss (ft) 0.02 
C 6 E Loss (ft) 0.00 

Flow Area (sq ft) 2489.00 
sea (sq ft) 5.94 2489.00 
Flow (cfs) 10800.00 
Top Width (ft) 15.10 267.45 
Avg. vel. (ft/s) 4.34 
Hydr. Depth (ft) 9.31 
Conv. (cfs) 649585.3 
Wetted Per. (ft) 270.52 
Shear (lb/sq ft) 0.16 
Stream Power (lb/ft s) 0.69 
Cum volume (acre-f t) 0.08 16.24 
cum sa (accss) 0.10 1.71 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 
E.G: Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
p Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. lcfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s )  
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 

89.53 89.53 89.53 
2933.74 

, Warning - The oross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
m C H :  Reach 3 RS: 9.036 

INPUT 
Description: Just Upstream of Side Inlet (95' Wide) from the Left 

Bank 
Q(D)=8,100 ofs, Q(F)=10,790 cfs 6 Q(E)=14,630 cfs 
Station Elevation Data num= 61 

Sta Elev Sta Elev Sta Elev St. Elev Sta Elev 
4209.15 1305.2 4227.56 1303.74 4249.39 1302.1 4257.14 1300.53 4270.43 1302.34 
4317.44 1301.6 4357.82 1301.39 4374.57 1301.13 4401.84 1300.88 4418.93 1300.82 
4436.07 1300.7 4461.25 1300.39 4483.54 1300.26 4518.35 1300.25 4531.72 1298.03 
4535.89 1297.8 4545.46 1296.5 4566.25 1296.13 4576.37 1296.17 4588.39 1297.27 
4595.18 1298.2 4601.78 1298.89 4607.27 1300.14 4614.04 1299.93 4615.86 1300.37 
4625.88 1299 4627.28 1298.35 4630.47 1297.99 4639.25 1298.51 4651.42 1298.79 
4670.33 1298.8 4683.42 1295.56 4692.38 1295.65 4703.21 1295.33 4728.75 1301.2 
4731.92 1301.2 4762.8 1300.42 4768.2 1300.31 4783.96 1299.11 4794.58 1298.55 
4807.39 1297.5 4817.03 1297.36 4826.35 1297.03 4836.36 1298.61 4848.49 1299.23 

Manning's n Values n u =  3 
Sta n Val sta n Val Sta n Val 

4209.15 .04 4861.42 ,025 5135.85 .04 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
4861.42 5135.85 95.92 95.92 95.92 .I .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4209.15 4861.42 1302 5135.85 5207.33 1302 
Left Levee Station= 4737.92 Elevation= 1301.5 
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Right Levee Station= 5135.85 Elevation- 1299.01 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (it) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slops (ft/ft) 
Q Total (cfa) 
Top Width (ft) 
Val Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loaa (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. lft) 95.92 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq f t) 
stream Power (lb/ft s) 
Cum Volume (acre-it) 
Cum SA (acre-) 

CROSS SECTION OUTPUT Profile #Ntute 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 95.92 
Flow Area (sq ftl 
Area (sq ft) 36.61 
Flow (cfs) 
Top Width (ft) 41.01 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. Icfs) 
Wetted Per. (ft) 
Shear Ilb/eq ft) 
stream Power (lb/ft a) 
Cum Volume (acre-ft) 0.04 
Cum SA (acrea) 0.05 

Warning - Divided flow computed for this cross-section. 
CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Val Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
H i n  Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C 6 E Loss (ftl 

1300.19 ~lement 1 
0.37 Wt. n-Val. 

1300.56 Reach Len. (ft) 
1293.07 Flow Area (sq ft) 
0.000288 Area (sq ft) 
14630.00 Flow (cfs) 

437.52 Top Width (ft) 
4.91 Avg. Vel. (ft/a) 
12.68 Hydr. Depth (ft) 

861734.8 Conv. (cfs) 
95.92 Wetted Per. (ft) 

1287.51 Shear llb/sq ft) 
1.00 stream Power (lb/ft a) 
0.03 Cum volume (acre-ft) 
0.00 cum SA (acres) 

Warning - The cross-section end points had to be extended vertically for 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 9.018 

INPUT 
Description: Just Upstream of Hunt Highway 
Downstream of side Inlet (95' Wide) 

from the Left Bank 

EAST MARlCOPA FLOODWAY PAGE 100 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 3 

Channel Right 08 
0.025 
95.92 95.92 

2059.32 
2059.32 
8100.00 
257.85 

3.93 
7.99 

485862.5 
260.39 

0.14 
0.54 
9.10 
1.11 

Channel Right OB 
0.025 
95.92 95.92 

Channel Right OB 
0.025 
95.92 95.92 

2979.91 

the computed watsr surface. 

HNTB CORPORATION 
1-12-99 



QiD)=8,700 cfs, Q(F)=11,920 cfs & Q(E)=15,770 
cfs 

Station Elevation ~ a t a  nun= 52 
Sta Elev Sta  lev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4220.78 .04 4859.07 ,025 5137.16 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
4859.07 5137.16 90.5 90.5 90.5 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4220.78 4859.07 1302 5137.16 5207.44 1302 
Left Levee Station= 4783.8 Elevation= 1300.23 
Right Levee Station= 5137.16 Elevation= 1299.3 

CROSS SECTION OUTPUT Profile #Design 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Prctn Loss (ft) 
C & E Loss (ft) 

CROSS SECTION OUTPUT 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frotn Loss (ft) 
C & E LOBS (ft) 

Element Left 08 
Wt. n-Val. 
Reach Len. (ft) 90.50 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Wldth (ft) 
Avg. Vel. (ft/s) 
Fly&. Depth (ft) 
Conv. (cfs) 
Wetted Par. (ft) 
Shear (lb/sq ft) 
Stream Power (lb/ft s) 
Cum Volume (acre-f t) 
Cum SA (acres) 

Profile #Future 

1298.46 Element Left OB 
0.32 Wt. n-Val. 

1298.78 Reach Len. (ft) 90.50 
1292.06 Flow Area (sq ft) 

0.000293 Area (sq ft) 
11920.00 Flow (cfs) 
272.43 Top Width (ft) 

4.56 Avg. Vel. (ft/s) 
11.36 Hydr. Depth (ft) 

696100.1 Conv. (cfs) 
90.50 Wetted Per. (ft) 

1287.10 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.03 Cum Volume (acre-ft) 
0 .OO Cum SA (acres) 

CROSS SECTION OUTPUT Profile #Existing 

W.S. Elev (ft) 
Vel Head (ft) 

1300.12 Element 
0.41 Wt. n-Val. 

Left OB 

PACE 101 

Channel Right OB 
0.025 
90.50 90.50 

2149.39 
2149.39 
8700.00 
260.97 

4.05 
8.24 

517473.6 
263.66 

0.14 
0.58 
4.46 
0.54 

Channel Right OB 
0.025 
90.50 90.50 

Channel Right OB 
0.025 

HNTB CORPORATION 
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E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LO99 (ft) 

1300.53 Reach Len. (ft) 
1292.98 Flow Area (aq ft) 

0.000308 Area (sq ft) 
15770.00 Flow (cf4) 
404.18 Top Width (ft) 
5.13 Avg. Vel. (ft/s) 
13.02 Hydr. Depth (ft) 

899165.9 Conv. (cfs) 
90.50 Wetted Per. (ft) 

1287.10 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s) 
0.03 Cum Volums (acre-ft) 
0.00 Cum SA (acres) 

Warning - The cross-section end points had to be extended vertically for the computed water surface. 
CROSS SECTION RIVER: EMF 
REACH: Reach 3 RS: 9.001 

INPUT 
Description: Upstream End of Reach 2 at Hunt Highway 
Station Elevation Data n u =  54 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
4250.88 1302.5 4269.99 1302.35 4301.98 1301.83 4331.19 1301.1 4392.35 1300.58 
4409.62 1300.6 4466.06 1300.03 4481.61 1299.78 4503.49 1299.79 4526.68 1299.54 
4532.6 1298.8 4543.55 1291.77 4560.68 1299.35 4571.1 1299.36 4586 1299.49 
4591.47 1299.8 4613.26 1299.76 4623.66 1299.91 4629.7 1298.97 4645.26 1298.71 
4655.08 1298.8 4664.04 1298.63 4668.71 1297.33 4676.2 1294.88 4685.71 1294.51 
4691.43 1294.4 4712.14 1293.85 4723.4 1294.01 4727.63 1294.14 4731.09 1295.71 

Manning's n Values n-= 3 
Sta n Val Sta n Val Sta n Val 

4250.88 .04 4864.67 ,025 5142.86 .04 

Bank Sta: Left Right Lengths: Left Channel Right CoefP Contr. Expan. 
4864.67 5142.86 0 0 0 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4250.88 4864.67 1302 5142.86 5206.98 1302 
 eft Levee Station= 4864.67 Elevation- 1300 
Right Levee Station= 5142.86 Elevation- 1298.97 

CROSS SECTION OUTPUT Profile WDeaign 

W.S. Elev (ft) 
Vel Head (ft) 
E.G. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (ofs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Lass (ft) 
C & E LO89 (ft) 

Element Left 08 Channel Riaht OB 

CROSS SECTION OUTPUT Profile #Future 

Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/e) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

W.S. Elev (ft) 1298.43 Element Left OB Channel Right OB 

EAST MARICOPA FLOODWAV PACE 102 HNTB CORPORATION 
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vel Head  ( f t l  0 . 3 2  W t .  n - V a l .  0 . 0 2 5  
E . G .  E l e v  ( f t )  1 2 9 8 . 7 5  R e a c h  Len .  (f t)  
C r i t  W.S. ( f t )  1 2 9 1 . 8 4  F low Area (sq f t )  2 6 0 6 . 6 8  
E.G. S l o p e  ( f t / f t )  0 . 0 0 0 2 9 3  A r e a  ( s q  f t )  2 6 0 6 . 6 8  
Q T o t a l  ( o f = )  1 1 9 2 0 . 0 0  Flow (cfs) 1 1 9 2 0 . 0 0  
Top W i d t h  ( f t )  2 7 0 . 4 8  Top W i d t h  ( f t )  2 7 0 . 4 8  
vel T o t a l  ( f t / s )  4 . 5 7  Avg.  V e l .  ( f t / s )  4 . 5 7  
w ~ h l  ~ p t h  ( f t )  1 1 . 7 4  Hydr .  D e p t h  ( f t )  9 .64  
Conv.  T o t a l  (cfs) 6 9 6 5 0 5 . 9  Conv.  (cfs) 6 9 6 5 0 5 . 9  
L e n g t h  W t d .  ( f t )  Wetted P e r .  ( f t )  2 7 3 . 4 7  
Min Ch E l  (f t)  1 2 8 6 . 6 9  S h e a r  ( l b / s q  f t )  0 . 1 7  
A l p h a  1 . 0 0  s t r e a m  Powsz ( lb/ft  s) 0 . 8 0  
F r c t n  Loss ( f t l  Cum Volume (acre-it) 
C 6 E L o s s  (f t)  Cum SA (acres) 

CROSS SECTION OUTPUT P r o f i l e  # E x i s t i n g  

W.S. E l e v  (ft)  1 3 0 0 . 0 9  E l e m e n t  L e f t  OB C h a n n e l  R i g h t  OB 
V e l  Head ( f t l  0 . 4 1  W t .  n -Val .  0 . 0 2 5  
E . G .  E l e v  ( f t )  1 3 0 0 . 5 0  R e a c h  Len .  (ft) 
C r i t  W.S. ( f t )  1 2 9 2 . 8 0  F low Area (sq f t )  3 0 6 3 . 4 2  
E.G. S l o p e  ( f t / f t )  0 . 0 0 0 3 1 1  Area ( s q  f t l  7 5 8 . 7 2  3 0 6 3 . 4 2  9 8 . 2 6  
Q T o t a l  (cfs) 1 5 7 7 0 . 0 0  F low ( c f s )  1 5 7 7 0 . 0 0  
Top W i d t h  (ft) 7 4 6 . 8 6  Top W i d t h  (ft) 4 0 4 . 5 5  2 7 8 . 1 9  6 4 . 1 2  
vel T o t a l  ( f t / a )  5 . 1 5  Avg. V e l .  (ft/s) 5 . 1 5  
Max C h l  D p t h  (ft) 1 3 . 4 0  Hydr .  D e p t h  ( f t )  1 1 . 0 1  
Conv.  T o t a l  (cis)  8 9 4 2 3 5 . 9  Conv.  (cfs) 8 9 4 2 3 5 . 9  
L e n g t h  W t d .  ( f t)  Wetted P e r .  (ft) 2 8 1 . 4 6  
Min  Ch E l  ( f t )  1 2 8 6 . 6 9  S h e a r  (lb/sq f t )  0 . 2 1  
A l p h a  1 . 0 0  s t r e a m  Power  ( l b / f t  s l  1 . 0 9  
F r c t n  L o s s  (f t)  Cum Volume (acre-ft) 
c 6 E L o s s  ( f t )  Cum SA (acres) 

*: 
S-Y OF MANNING'S N VALUES 

R i v e r :  EMF 

R e a o h  R i v e r  S t a .  n l  n 2  n 3  

R e a c h  3 1 3 . 4 7 1  . 0 4  , 0 2 5  ,011 
R e a c h  3 1 3 . 4 3 9  ,041 . 0 3  . 0 4  
R e a c h  3 1 3 . 4 3 1  B r i d g e  
R e a c h  3 1 3 . 4 2 6  . 0 4  . 0 3  . 0 4  
R e a c h  3  1 3 . 3 1 4  . 0 4  . 0 2 5  ,041 
R e a c h  3  1 3 . 2 8  . 0 4  , 0 2 5  ,041 
R e a c h  3 1 3 . 2 3 2  . 0 4  , 0 2 5  ,041 
R e a c h  3 1 3 . 1 7 9  . 0 4  , 0 2 5  . 0 4  
R e a c h  3  1 3 . 0 8 4  . 0 4  , 0 2 5  . 0 4  
R e a c h  3 1 3 . 0 3 7  . 0 4  , 0 2 5  ,041 
R e a c h  3  1 2 . 9 8 1  . 0 4  , 0 2 5  . 0 4  
R e a c h  3  1 2 . 9 0 5  . 0 4  , 0 2 5  . 0 4  
R e a c h  3  1 2 . 8 8 4  ,041 , 0 2 5  . 0 4  
R e a c h  3 1 2 . 7 8 9  . 0 4  , 0 2 5  . 0 4  
R e a c h  3  1 2 . 6 9 4  ,041 , 0 2 5  . 0 4  
R e a c h  3  1 2 . 6  . 0 4  . 0 2 5  . 0 4  
R e a c h  3  1 2 . 5 5 2  ,041 . 0 2 5  . 0 4  
R e a c h  3 1 2 . 4 8 8  . 0 4  , 0 2 5  ,041 
R e a c h  3  1 2 . 4 4 1  . 0 4  , 0 2 5  . 0 4  
R e a c h  3  1 2 . 3 4 9  . 0 4  , 0 2 5  . 0 4  
R e a c h  3  1 2 . 3 0 2  . 0 4  , 0 2 5  . 0 4  
R e a c h  3 1 2 . 2 4 5  . 0 4  , 0 2 5  ,041 
R e a c h  3  1 2 . 1 7 7  . 0 4  . 0 2 5  . 0 4  
R e a c h  3  1 2 . 0 8 2  ,041 , 0 2 5  . 0 4  
R e a c h  3  1 1 . 9 8 8  . 0 4  , 0 2 5  . 0 4  
R e a c h  3 1 1 . 8 9 3  . 0 4  , 0 2 5  . 0 4  
R e a c h  3  1 1 . 1 9 8  . 0 4  . 0 2 5  . 0 4  
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R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R a a o h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R B a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a C h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a c h  3 

,041 
.04 

B r i d g e  

B r i d g e  
.04 
.04 
.04 
.04 
.04 
.04 
.04 

SUhMARY OF REACH LENGTHS 

R i v e r :  EMF 

R e a c h  R i v e r  S t a .  L e f t  C h a n n e l  R i g h t  

R e a c h  3 13.471 84 171.57 254 
R e a c h  3 13.439 64.85 64.85 64.85 
R e a c h  3 13.431 B r x d g e  
R e a c h  3 13.426 366 274.54 188 
R e a c h  3 13.374 500 500 500 
R e a c h  3 13.28 250 250 250 
R e a c h  3 13.232 283.83 283.83 283.83 
R e a c h  3 13.179 462 500 535 
R e a c h  3 13.084 234 250 267 
R e a c h  3 13.037 272 293.35 315 
R e a c h  3 12.981 402.01 402.01 402.01 
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R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a o h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
Reach 3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 

65.83 
58.67 
140 

57.31 
Bridge 

150 
221.88 

276 

Bridge 
208 

194.72 
500 
500 
250 

226.79 
25.98 
25.86 

S-Y OF CONTRACTION AND EXPANSION COEFFICIENTS 
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R i v e r :  EMF 

R e a c h  R i v e r  S ta .  C o n t r  

R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a o h  3 
R e a o h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 

. 3  

. 3  
B r i d g e  

. 3  

.1 

.1 

.1 

.1 

.I 

R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 

. 3  

. 3  
B r i d g e  

. 3  

. 3  

.1 

.1 

. 3  

. 3  
B r i d g e  

. 3  
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e R e a c h  3 
R e a o h  3 

i R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a c h  3 
R e a o h  3 

profile OuWuk Table - Standard Table 1 

~ e a o h  RIYBT S L ~  Q TOM w n  ch EI W S ,  e lev  crit W . S .  E.G. =lev E.C. slo~e vel chnl rlou iuea TOP width ~ r o u d s  (l chi 
lcfal Iftl lftl lftl Iftl lftlftl lftlsl 1.q ftl 1fO 

Reach 3 13.471 6900.00 2 .  1301.77 1303.31 1308.05 0.000987 a.33 1593.11 225 .60  
0.29 

Rearh 3 13.411 8 9 1 0 . 0 0  1299.43 1309.08 1303.99 1309.42 0.000398 
4.74 1894.48 242.77 0.29 

R e a ~ h  3 13.471 12910.00 129'1.43 1311.06 1305.13 1311.51 0.000405 5.42 2439.82 286.15 0.91 

%each 3 13.439 6900.00 1233.34 1307.73 1302.90 1307.98 0.000416 3.77 1828.54 251.26 0.25 

Reach 3 13.439 8 9 7 0 . 0 0  1299.34 1309.05 1303.53 1309.31 0.000420 4.15 2163.&5 259.32 0.25  

Reach 3 13.439 12910 .00  1299.34 1311.03 13041.55 1311.39 0.000452 4 . 8 0  2591.25 273.37 0 . 2 7  

Reach 3 13.431 Brldgs 

Reaah 3 13 .426  6900.00 1299.62 1307.63 1303.21 1307.88 0.000005 4.00 1723.70 246.56 0.27 

Reash 3 19 .426  B970.00 1 2 9 9 . 6 2  1308.93 1303.81 1309.23 0.0004P3 1.37 2050.dO 2 5 5 . 5 5  0 .2 ,  

Rsash 3 1 3 . 4 2 6  12910.00 1299.62 1310.90 1304.Bi l  1311.20 0 .000520  5.03 2565.73 2 6 9 . 4 4  0.29 

Reach 9 13.314 6900 .00  2 . 4  1307.52 1303.15 1307.77 0.000350 4 . 0 0  1723.34 2 5 0 . 0 3  0 . 2 1  

Reach 3 13.374 POIO.00 1299.45 1308.81 1303.78 1309.12 0.0003S3 4.42 2051.72 257.80 0.28 

Reaoh 3 13.374 12990.00 1290.45 1310.78 1304.80 1311.17 0.000959 
5.05 2608.05 330.85 0.29 

Reaoh 3 13.28 6900.00 1299.23 1307.34 1302.88 1307.59 0.000355 
4.05 1103.47 2 4 5 . 4 5  0.27 

Reach 3 13.28 9070.00 1299.23 1308.63 1303.53 1308.94 0.000362 
4 . 4 8  2025.54 2 5 4 . 4 7  0 . 2 8  

Reaoh 3 13.28 12990.00 1299.21 ill050 11104.58 3 . 9  0.000376 5.12 2136.47 327.38 0 . 2 9  

Reach 3 13.084 6900.00 1298.67 1306.95 1302.44 1307.20 0.000348 

Reach 3 13.084 9070.00 1298.67 1308.21 1303.10 1308.54 0.000366 

Reach 3 13.084 L2990.00 1298 .67  13111.17 1304.15 1310.58 0.000370 

Reaoh 3 13.037 6900.00 1 2 9 8 5 2  1306.87 1102.22 1307.11 0.000325 

Reach 3 13.037 9 0 7 0 . 0 0  1298.52 1308.15 1302 .81  1308.45 0.000336 

Reach 3 13.037 12990.00 1298.52 1310.09 130392 1310.49 0.000351 

Reach 3 12.981 5900.00 1298.62 1306.76 1302.25 1307.01 0.000345 

Reaoh 3 12.981 9070 .00  1298.62 1308.04 1302.92 1308.35 0.000355 

Reach 3 12.981 12990.00 1298.62 1 3 0 9 . 9 1  1303.98 1310.38 0.000369 

Reach 3 12.905 6'100.00 1298.40 1306.62 1302.05 1306.88 0.000343 

ReaEh 3 12.905 9070 .00  1298.40 1307.89 1302.71 1308.20 0 .000155  

RsaCh 3 12.905 12g90.00 1298.40 1309.82 1303.77 1310.29 0 .000366  

W G h  P 12.884 6900.00 1298.30 1306.12 1302.05 130684 0.000342 

Reach 3 1 2 . 8 8 4  9070.00 1298.30 1307.86 1302.70 1308.16 0 .000353  

RsaCh 3 1 2 . 8 8 4  12990.00 1298.30 1309.78 1303.78 1310.19 O.DOI)371 

Reach 3 12.789 6900.00 1298.10 1305.41 1301.88 1306.66 0.000347 

ReaEh 3 12 .789  9070 .00  1298.10 1307.67 1302 .54  1307.98 0.000359 

Reach 3 12.789 12990 .00  1298.10 1309.59 1303.59 1910.00 0.000373 

Reach 3 12 .696  6900.00 1298 .04  1306.23 1201.78 1306.49 0.000354 

Reaoh 3 1 2 . 5 9 4  9010.00 12'18.04 1307.4s 1302.43 1307.80 0.000365 

Reach 3 12.694 129911.00 1 Z 9 B . 0 4  1309.40 1303.48 1309.81 0.000373 

Reach 3 12.6 6900.00 1297.74 1306.04 1301.74 1306.30 0.000383 

Raach 3 1 2 . 6  9070.00 1291.79 1307.29 1302.40 1307.61 0.000392 

Reach 3 12.6 12990.00 1297.79 1309.18 1303.45 1309.61 0.000407 

Reach 3 12.552 6900 .00  1297.54 1305.95 1301.49 1306.21 0.000355 

Reach 3 12.552 9070.00 1297.54 1301.20 1302.15 1301.51 0.000369 

Reash 3 12.552 1299000 1 2 9 7 . 5 4  1309.09 1303.21 130%51 0.000387 

Reach 3 12.488 6900.00 1297.80 1305.82 1301.52 1306.08 0 . 0 0 0 3 7 5  

llgach 3 1 2 . 4 B B  S O 7 0 0 0  1297.811 1307.06 1302.17 1307.39 0.000386 

Reaah 3 12.488 129'30.00 12.1.80 1308.99 1303.21 1309.38 O.ODD10Z 

Reach 3 12.441 5900.00 1 Z 9 7 . 7 1  1305.11 1301.48 1305.99 0.000392 

Raach 3 1 2 . 4 4 1  9070.00 1297.71 1306.95 1302.15 1307.29 0.000102 

RsaEh 3 12.141 12990 .00  1291.71 1308.83 1303.20 1309.27 0.000419 
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Reach 3 1 2 . 3 b 9  6900.00 1197.66 1305.52 1301.24 1305.80 0.000397 

Reash 3 12.3d9 9070.00 7 .  1306.75 1301.91 0 . 0  0.000110 

Reach 3 12.349 12990.00 1197.66 1308.61 1302.98 1309.07 0.000434 

Reach 3 12.302 6900.00 1197.60 1905.11 1301.23 1301.69 0.000412 

Rsarh 3 12.302 9070.00 1297.60 1306.63 1301.90 1306.98 O.OOO4ZS 

Reach 3 12.302 12990.00 1291.60 1308.69 1302.97 iloS.9S 0.00044B 

Reach 3 12.245 6900.00 1291.110 1305.28 1301.04 1305.57 0.000413 

Read7 3 12.245 9010 .00  17.97.iO 1306.50 1301.73 1306.86 0,000429 

Reash 3 12.245 12PPo.00 1297,iO 1308.35 1302.82 1308.82 (1.000456 

Rsaoh 3 12.111 6900.00 1297.28 1305.15 1300.82 1305.42 0.000378 

Reach 3 1 2 . 1 7 7  P070.00 1291.28 1306.31 1301.48 1306.70 0.000394 

Reash 3 12.117 12990.00 1297.28 1308.21 1302.53 1308.65 0.000422 

Reaoh 3 12 .082  6900.00 1297.29 1304.94 1300.80 1305.22 0.000417 

Reach 3 12.082 9070.00 1291.2'1 1306.14 1301.46 1305 .49  0.000431 

Rensh 3 12.082 12990.00 1297.29 1907.97 1302.53 1308.41 0.000452 

Reach 3 11.988 6900.00 1296.80 1304.75 1300.42 1305.02 0.000378 

R e a s h  3 11.988 'J010.00 1 1 9 6 . 9 0  1105.95 1301.08 1306.28 0.000397 

Reach 3 11.988 12990.00 1296.90 1301.76 1302.14 1308.21 0.000424 

Reach 3 11.893 61100.00 1 2 9 6 . 7 1  1304.55 1300.34 130d.82 0.000398 

Reash 3 11.899 9070.00 1296 .71  1305.13 1300.99 1306.08 0.000417 

Reach J 11.893 12990.00 1206 .71  1307.51 1302.05 1307.99 0.000447 

RBaEh 3 11.798 6900.00 1296.67 1104.34 1300.20 1304.62 0.000409 

Reach 3 11.198 9070.00 1296.67 1305.52 1300.BS 1305.87 0.000428 

Reaoh 3 11.798 129110.00 1296.67 1307.29 1301.91 1307.76 O.OOaa60 

Rsnch 3 11.103 6900.00 1296.66 1301.10 1300.22 1304.40 0,000463 

Reach 3 11.703 '1070.00 1296.68 1305.26 1300.81 1305.61 0.000479 

Rensh 3 11.703 12990.00 1296.6B 1307.02 1301.93 1301.52 0.000508 

Reach 3 11.609 6'100.00 1296.39 1303.86 1300.15 1304.n 0.000477 

3 11.609 0 0 7 0 . 0 0  1296.39 1305.02 1300.78 1305.98 0.000488 

Reash 3 11.609 12990.00 1296.39 1906.76 1301.81 1107.26 0.000513 

ReaEh 3 11.572 6P00.00 1296.51 1303.74 1300.11 1301.07 0.000513 

Oeaoh 3 11.572 9070.00 1296.61 1 3 . 9  1300.75 1305.29 0.000525 

Reaoh 3 11 .572  12990.00 1296.51 1305.62 1301.80 1307.16 0.000553 

Seaah 3 11.531 6 ~ 0 0 . 0 0  1295.26 1303.53 1300.07 1303.95 0.000529 

Reaoh 3 11.531 '1070.00 1296.96 1304.17 1300.72 1305.18 0.000538 

Reach 3 11.531 12990.00 1296.26 130S.50 1301.71 1307.03 0.000562 

Reach 3 11.486 6800 .00  1296.Pl 1303.48 1300.10 1303.82 0.000572 

Reach 3 11.486 9070.00 1296.57 1304.53 1300.75 1305.04 0 ,000573  

Rsaoh 3 11.486 12990.00 1296.67 13Q6.39 1301.78 1306.90 0.000590 

Reaah 3 11.391 6900.00 1295.69 1303.22 1299.67 1303.54 0.000528 

Rsilch 3 11.391 '1070.00 1295.69 1104.16 1300.32 1301.75 0.000536 

Rsash 3 11.391 129'10.00 1295.69 1306.07 1101.36 1306.60 0.000563 

Rsaoh 3 11.328 6'100.00 1294 .80  1303.01 1299.34 1303.37 0.000521 

E ~ a a h  3 11.328 ' t070.00 1294.88 1304.17 1300.03 130a.58 0.000540 

Peach 3 11.328 12990.00 1294.88 1305.86 1301.10 1306.41 0.000578 

Reach 3 11.321 6900.00 1296.?'l 1300.86 1300.86 1302.84 0.001620 

Peach 3 11.321 ~ 0 7 0 . 0 0  1205.29 1301.78 1301.78 1104.01 0.001557 

maoh 3 11.321 129g0.00 1296.29 l303.13 1303.13 1305.76 0.001473 

Reash 3 11.308 6900 .00  1290.71 1300.43 1295.60 1300.81 0.000126 

PBIah 3 11.308 P070.00 12'10.11 1302.05 1296.48 1302.4B 0.000122 

Reach 3 11.308 12990.00 1290.11 1303.96 1297.85 1304.5d 0.000139 

milch 3 11.297 6900.00 1290.7B 1100.51 1294.86 1300.71 0.000315 

Rslch 3 11.297 9070.00 1290.78 1302.13 1295.55 1302.37 0.000331 

Reash 3 11.291 0 .  1200.78 1301.08 1296.62 1304.40 0.000381 

Reach 3 11.26 6900.00 12'10.10 1300.48 1294.28 1300.63 0.000242 

Reach 3 11.26 10060.00 1290.40 1302.08 1295.19 1302.30 0.000303 

Reach 3 11.26 IPP10.00 1 Z P 0 . 1 0  13DP.02 1296.16 130a.32 0.000332 

Rsash 3 11.254 Bridge 

Reach 3 11.249 6900.00 1290.69 1300.43 1291.47 1300.60 0.000267 

Reach 3 11.219 10060.00 3200.69 1302.02 1195.39 1302.26 0.000334 

Reaoh 3 11.249 13910.00 1290.69 1303.96 1296.38 1304.21 0.000361 

Reaoh 3 11.231 8100 .00  1290.62 1300.34 1294.52 1300.55 0.000342 

Reach 3 11.231 10470.00 1290.62 1301.99 1295.lS 1302.23 0.000322 

peach 3 11.231 14320.00 1290.62 1309.93 1296.15 1304.23 0.000323 

Reach 3 11.189 8100.00 1290.70 1300.2t lZ94.71 1300.47 0,000375 

Reach 3 11.189 10170.00 1290.10 1301.90 1295.37 1302.15 0.000348 

Reach 3 11.189 14320.00 1290.70 1303.84 1 2 . 3  1304.16 0.000339 

Reach 3 11.121 8100.00 1290.70 1300.12 1294.55 1300.35 0.000369 

Reach 3 11.127 10470.00 1290.70 1301.78 1295.21 1302.04 0.000342 

Reach 3 11.127 14120.00 1290.70 1303.14 1296.17 1304.05 0.000333 

Reach 3 11.039 8100.00 1290.41 1299.92 1294.44 1300.1G 0.000385 
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Reach 3 
Reach 3 
Ream 3 

Reaoh 1 9 . 8 4 6  8100.00 

~~~~h 3 9 . 8 4 a  1o8oo.00 
Reach 3 9 . 8 4 4  14660.00 

Reloh 3 9 . 8 0 2  8100.00 

Reach 3 9.802 1 0 B O O . 0 0  

Reaoh 3 9 . 8 0 2  14660.00 

Rensh 3 9 .708  BiO0.00 

Raarh 3 9.708  l0B00.00 

Raach 3 9.706 14650.00 

Reash 3 9.613 8100.00 

Reach 3 '3.613 10~00.00 

ReaEh 3 9.613 1d560.00 

Reaah 3 9.518 8100.00 

Reach 3 9 . 5 i n  ,0e00.00 

Rsa& 3 9.510 16660 O U  

EAST hlARlCOPA FLOODWAY 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 3 

1292.60 1298.28 0 . 0 0 0 2 7 7  
1293.36 1300.04 0.000271 
12Pa.33 1101.87 0 . 0 0 0 2 8 3  

1292.85 1298.21 0.000321 
1293.62 1299.97 0.000306 
12Pd.60 lPOl.00 0000316 

1292.13 1298.05 (1 .000260 

1292.91 1299.82 0.000258 
1293.90 1301.50 0 . 0 0 0 2 7 5  

1291.96 1297.92 0.000247 
1292.70 12'10.70 0 . 0 0 0 2 3 8  
12'19.68 1301.50 O O O O Z S l  

1291.99 1297.79 0 .000274 
1292 .71  1299.57 0 . 0 0 0 2 6 8  
1293.76 1901.37: 0 0 0 0 2 8 r l  
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2066.71 258.82 0.24 
2120.96 209.79 0 . 2 5  
2998 .22  8 6 6 . 5 9  0 . 2 6  

1967.89 2 5 6 . 5 0  0 . 2 6  
2420.37 4 2 5 . 7 0  (1.26 
2892 .15  8 6 2 . 0 5  0 . 2 7  

2092.55 2 5 5 . 3 9  0.24 
2543.36 267.93 (1.24 
3011.85 8 5 8 . 8 8  0 . 2 6  

2146.16 265.57 0.23 
2661.97 4 0 2 . 9 7  0.23 
3212.57 860.13 0 . 2 5  

2063.d3 256 .46  0 . 2 4  
2518.38 183.18 0 . 2 5  
2'482.03 827.73 0 . 2 6  

HNTB CORPORATION 
1-12-99 



Reach 3 9.24 
Reach 3 11.24 
Reach 3 9 . 2 4  

Reach 3 9 . 1 4 5  
Reach 3 9.145 
Reach 1 9 .1&5  

Reach 3 9.053 
Reach 3 9.053 
Reach 3 9.053 

Reach 3 '1.036 
Reach 3 9.036 
Reach 3 9 . 0 3 6  

Reach 3 9.018 
Reach 3 9.018 
Reach 3 9.018 

Reaoh 3 9.001 
Reach 1 9.001 
Reach 3 9.001 

~rofrle output ?.able - standard ~ a b l s  2 

Reach ~ i v ~ r  sta E.C. =I-v W.S.  =lev vel "sad ~ r c m  LOBS c L E L~S. Q L ~ C L  Q channel Q ~ i m t  TOP width 
(It) lftl (CCL lftl lftl 1se.1 ICf.1 IOZSI lttl 

Reach 9 13.a71 1308.06 1307 .71  0.29 0.07 0 .04  6900.00 225.50 
Reach 1 13 .471  1309 .42  1309.08 0.35 0 .07  0.04 8969.92 0.07 242.17 
Reach 3 13.471 1311.51 1311.06 0.4s 0.07 0.05 12836.09 73.91 285.15 

Reach 3 13.439 1307.96 1307.13 0.22 0.00 0.01 6900.00 
Reach 3 13.639 1909.31 1309.05 0.27 0.00 0.01 8970.00 
Reach 3 13 .439  I311.39 1311.03 0.36 0.00 0.01 12910.00 

Reaoh 3 13.374 1307.77 
Reach 3 11.374 1309.12 
Reach 3 13.374 1311.17 

Reach 3 1 3 . 2 8  1307.59 
Reash 3 1 3 . 2 8  1308.94 
Reach 1 13.28 1110.99 

Reach 3 13 .232  1907 . I 0  
Reach 3 13.232 1308.84 
Reach 1 13.232 1310.89 

Reach 3 13.179 1307.39 
Resoh I 13.ll9 1308.73 
Reach 3 13.179 1310.78 

R a m h  3 13.081 1307.20 
Rslah 3 13.084 1308.5d 
Rsaoh 3 13.084 1310.58 

Reach 3 13.037 1307.11 
Reach 3 13.037 1308.45 
Rsaoh 3 13.031 1310.49 

Reaoh 3 12.981 1301.01 
Reach 3 12.981 1308.35 
Reach 1 12.981 1310.38 

Reach 3 12.905 1306.88 
Reach 3 12.g05 1308.20 
Reach 3 12.905 1310.23 

Reach 3 12 .881  1306.84 
RBaCh 3 12.884 1308.16 
b l a h  3 12.884 1 3 1 0 . 1 P  

Reach 3 12.78'1 1306.66 
Reach 3 12.789 1307 .98  
Reach 3 12.789 l310.00 

Reach 3 12 .694  1306.49 
Reach I 12 .690  1107.80 
Reach I 12.6'14 1309.81 

EAST MARICOPA FLOODWAY 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 3 

0.18 
0.18 
O . , B  

0.09 
0.09 
0.lO 

0.11 
0.11 
0.11 

0.18 
0.18 
0.19 

0 . 0 8  
0.09 
0 .09  

p.10 
0 . 1 0  
0.11 

0.14 
0.14 
0.15 

0.04 
0.04 
0.04 

0 .11  
0 . m  
0.19 

0.18 
0 . 1 8  
0.19 

0.18 
0 .19  
0 .20  
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250.03 
257.80 

1.62 330.85 

245.45 
254.47 
321.38 

241.09 
253.28 
328.95 

243.36 
252.47 
304.86 

245.79 
254.80 
3 0 8 . 6 0  

247.11 
256.89 
312.81 

244.90 
253.31 
302.18 

243.92 
253.20 
311.12 

2d5.57 
255.11 
311.71 

215.10 
254.59 
302.50 

2d5.88 
251.64 
303.40 

HNTB CORPORATION 
1-12-99 



Reach 3 1 2 . 6  
Reach 3 1 2 . 6  
Renrh 3 1 2 . 6  

ReaOh 3 12.552 
Reach 3 12.552 
ReaCh 3 12 .552  

~ s a ~ h  3 12 .488  
~ e a ~ h  3 12.488 
ReaCh 3 12.488 

Reach 3 1 2 . 4 4 1  
Reach 3 1 2 . 4 6 1  
RB.C~ 3 1 2 . 4 a 1  

ReaCh 3 12.349 
Reaoh 3 12.349 
ReaCh 3 12.349 

%each 3 12.302 
Reach 3 12.302 
Reach 3 12.302 

Reach 3 12.2115 
Reach 3 12.245 
Reach 3 12.2115 

Reach 3 12.177 
Reach 3 12.177 
ReaCh 3 12.177 

Reach 3 12.082 
Reach 3 12.082 
Reach 3 12.082 

Ranch 3 11.988 
RaaOh 3 11.988 
Reach 3 11.988 

Reach 3 11.893 
R ~ a e h  3 11.893 
Reach 3 11.893 

R B ~ O ~  3 11.798 
Reach 3 11.798 
R e a d  3 11.798 

mash 3 11.703 
Reach 3 11.703 
Reach 3 11.703 

Reafh 3 11.609 
Reash 3 11.609 
Reafh 3 11.609 

Reash 3 11.572 
uaeh 3 11.572 
Reash 3 11.572 

Reach 3 11.531 
Reach 3 11.531 
Reach 3 11.531 

Reach 3 11.486 
Reach 3 11.485 
Reach 3 11 .486  

RsaCh 3 11.391 
Reach 3 11.391 
Resoh 3 11.391 

Reach 3 11.328 
Reach 3 11.328 
Reach 3 11.328 

Reach 3 11.321 
Reash 3 11.321 
Reach 3 11.321 

Reach 3 11.308 
Reash 3 11.308 
Reach 3 1 1 . 3 0 8  

Rsaah 3 11.297 
Reach 3 1 1 . 2 9 7  
Reash 3 11 .297  

RelEh 3 ll.26 
Reach 3 11.26 
Reach 3 11 .26  

Reach 3 11.254 Bridge 

0.16 0.03 0 . 0 2  5900.00 2 5 0 . 9 3  
Reash 3 11.249 1300.60 1300.43 

EAST MARICOPA FLOODWAY PAGE 111 HNTB CORPORATION 
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Reach 3 11.121 1300.35 1300.l2 
Reach 3 11.127 1302.04 1301.78 
Reach 3 11.127 1304.05 1303.74 

Reach 3 10.938 1 2 9 9 . 9 1  129P.74 
Reach 3 10.938 1301.5'1 1301.43 
RsaEh 3 10.938 1303.70 1303.39 

Reach 3 10.566 1299.42 
Reash 3 10.566 1301.19 
RBaEh 3 10.566 1303.19 

Reach 3 10 .518  1299.36 
3 10.518 1101.12 

Reach 3 10.518 1303.13 

Reach 3 10.141 1299.24 
Reach 3 10.441 1301.02 
Reach 3 10.441 1903.02 

Reach 3 10.346 1299.13 
Reach 3 10.346 1300.91 
Reach 3 10 .346  1302.31 

Reash 3 10.252 1299.01 
RsaEh 3 10.252 1300.79 
Reach 3 10 .252  1302.79 

RBlCh 3 10.218 1298.96 
R s a ~ h  3 10.218 1300.73 
Rsaoh 3 10.218 1302.74 

Rsash 3 10.207 Brrdge 

Rsaoh 3 10.1'15 1298.88 
Reash 3 LO195 1300.65 
Reach 3 10.195 ,302.53 

Reach 3 10.111 1298.84 
RePCh 3 10.111 1300.51 
Reach 3 10.171 1302.48 

Reach 3 10.134 1298.78 
Reach 3 10 .134  1300.55 
Rsaoh 3 10.134 lSOZ.43 

Reash 3 10.039 1298.64 
Reach 3 10.039 1 3 0 0 . U  
Reach 3 10.039 1302.29 

Reach 3 9 . 9 4 4  1298.50 
R ~ a o h  3 9 . 9 4 4  1300.28 
RBach 3 9.940 1302.16 

Reach 3 9 .897  1298.43 
Reach 3 9.897 1300.21 
Reach 3 9.897 lSOZ.09 

Reloh 3 9.854 1298 .91  
Roach 3 9.851  1300.16 
Reach 3 9.854 1902.03 

Reach 3 9.84'1 LZ98.33 
Reash 3 9.849 1300.11 
Reash 3 9 . 8 4 9  1301.96 

Reach 3 9 . 8 4 4  1298.28 
maoh 3 1300.04 
Reach 3 P.BO4 1301.87 

EAST MARICOPA FLOODWAY 
CAPACITY ASSESSMENT (FCD 97-06) 
REACH 3 

0.04 0.00 8100.00 
0 . 0 d  0.00 10790.00 
0.04 0.01 14650.00 

0.05 0.00 8100.00 
0 . 0 s  0.00 34 .12  10165.88 
0 . 0 5  0.01  229.35 14430.65 

0.14 0.00 8100.00 
0.11 0 . 0 0  10800.00 
0.13 0.01 466.02 14152.52 

0 . 1 4  0.00 8100.00 
0.13 0.00 10QO0.00 
0.13 0.01  748.31 13876.31 

0.07 0.00 8100.00 
0 .07  0.00 0.11 10199.89 
0.01 0.00 24.03 14635.97 

0.06 0 . 0 0  8100.00 
0.06 0.00 0.33 10799.67 
0.06 0.00 24.15 16635.84 

0.01  0.03 8100.00 
0.01 0.04 10800.00 
0.01 0.05 14660.00 

0.01 0 . 0 5  8100.00 
0.01 0.06 10800.00 
0.01 0.09 14660.00 

0.07 0.00 8100.00 
0.06 0.00 10800.00 
0.07 0 .00  14650.00 

PACE I12 HNTB CORPORATION 
1-12-99 
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