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Executive Summary 

This report documents the results of an engineering analysis to determine the extent of 

potential flooding downstream of the McMicken Dam spillway caused by the Probable Maximum 

Flood. Findings from this study show that flows discharged during such an event travel in a 

southeast direction toward the Dysart Drain and the Agua Fria River. 

During the course of this study, Data Collection and Field Reconnaissance Appendices were 

prepared, and are included as a part of this report. The Data Collection Appendix documents 

existing studies and engineering plan sets which were obtained during the course of the study, and 

which provide some background to the study. The Field Reconnaissance Appendix documents 

existing conditions within the study area. It also provides the results of a Manning's "n" evaluation 

which was used in the hydraulic modeling of spillway flows. Spillway flows were modeled for the 

113,213, and Full PMF discharges using a combination of the HEC-RAS model and approximate 

hydraulic methods. The results from the HEC-RAS and hydraulic analysis are included in 

Appendices D and E. 

The end product of the hydraulic analyses are spillway inundation maps for the 113, 213, 

and full spillway discharges. These maps summarize hydraulic data which includes average flow 

velocities, average flow depths, and average flow travel times. 
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1.1 

duction 

Hoskin Engineering Consultants, Inc., in association with DEIProfessional Services, 

have been contracted by the Flood Control District of Maricopa County (District) to 

ate the inundation limits for three discharges from the McMicken Dam emergency 

ay. The study is intended primarily for use in flood warning, emergency preparedness 

racuation, and for the identification of potential drainage easements downstream of the 

aY. 

Purpose of Study 

The purpose of the spillway delineation is to determine the inundation limits 

and the downstream impacts of the 113, 213, and Full Probable Maximum Flood 

(PMF) spillway discharges for McMicken Dam. The detailed study area covers a 

portion of north central Maricopa County, including portions of the cities of Surprise 

and El Mirage. The study limits are depicted in Figure 1. 

Background 

McMicken Dam, along with its spillway, outlet structure, and outlet channel, 

was designed by the Corps of Engineers in 1953, to provide flood protection for areas 

downstream of the dam. At the time of construction, the areas downstream of the 

dam were primarily agricultural. The dam was designed to detain floodwaters from 

the 247 square-mile portion of the Trilby Wash watershed which extends to the north 

and west of the dam (Ref. 9). 
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2 Area Studied 

McMicken Dam is located northwest of the rapidly developing Sun City Grand area 

in the City of Surprise. Due to the large flow events studied and the flow splits through the 

area, the detailed portion of the study encompasses approximately 12 river miles downstream 

of the spillway. 

2.1 Scope of Study 

The scope of this study includes the delineation of three spillway discharges 

from McMicken Dam's emergency spillway. The upstream limits of this study occur 

just upstream of the crest of the emergency spillway, and at the dam's principal 

outlet. The downstream limits of the study occur where the spillway flows join the 

100-year floodplain of the Agua Fria River. 

Discharges were modeled for the 113,213, and full spillway discharges, where 

the full discharge is the Probable Maximum Flood (PMF). Hydrology for the PMF 

was obtained from the United States Army Corps of Engineers (USACE) study (Ref. 

9). A portion of the topography used in this study was originally produced for the 

White  TanksIAgua F r i a  Area D r a i n a g e  Master Study (ADMS) (Ref. 14). 

Supplemental topographic mapping was produced for this study for areas surrounding 

the spillway and outlet channel, through Sun City Grand, and along Grand Avenue. 

Hydraulic models were prepared using HEC-RAS Version 2.2 (Ref. 1 I), and Version 

3.0 (Ref. 12) for lateral weir calculations. 
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Final deliverables include this report, a set of Spillway Delineation Maps, and 

the HEC-RAS data and mapping files on Compact Disc (CD). A complete scope of 

work is included in Appendix A. 

2.2 Description of the Study Area 

The study area is approximately bounded by McMicken Dam to the north, 

Grand Avenue and the Agua Fria River to the east, the Dysart Drain to the south, and 

the Loop 303 (Estrella) Freeway to the west (See Figure 1). 

McMicken Dam is an earthen dam located north and west of the intersection 

of the Loop 303 Freeway and Grand Avenue. The dam receives runoff from a 247 

square-mile portion of the Trilby Wash watershed, which extends to the north and 

west of the dam (Ref. 9). The principal outlet is located near the north end of the 

dam. Flow from the principal outlet structure is conveyed northeast toward Grand 

Avenue within the McMicken Dam Outlet Channel. The McMicken Dam Outlet 

Channel crosses under Grand Avenue and the Burlington Northern-Santa Fe 

Railroad. The emergency spillway runs north-south, and is located at the north end 

of the dam. Flows which crest the spillway flow to the east, then turn southeast, 

flowing along the south side of Grand Avenue and toward the McMicken Dam Outlet 

Channel. See Appendix B for more detailed information on the design of the dam 

and outlet structures. 

The area immediately south and east of the spillway is currently undeveloped, 

however the area south of the Loop 303 Freeway is mostly urbanized, with a 
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combination of residential, industrial, and commercial developments. The area south 

and west of approximately Greenway and Dysart Roads is mostly farm fields. 

Significant features within the study area include: the Loop 303 (Estrella) 

Freeway, Grand Avenue, Burlington Northern-Santa Fe Railroad, Sun City Grand, 

Beardsley Canal, and the Dysart Drain. Detailed information regarding each ofthese 

facilities is included in Appendix B. 

Future construction within the study area which is of significance to this study 

includes the construction of the Loop 303 Freeway, development ofthe area between 

the spillway and Sun City Grand, Grand Avenue improvements, and the Loop 303 

Freeway crossing. 

Construction of the Loop 303 Freeway was in progress at the time of this 

study. Construction plans from the Maricopa County Department of Transportation 

(Ref. Plan Set Bibliography, Appendix B) were used to locate the freeway within the 

study area and determine locations of flow patterns. The Estrella Roadway and 

Grade Separation, Phase I ,  construction is in progress between Union Hills Drive 

and Deer Valley Drive. Phase 1 construction transitions to the existing roadway 

between Union Hills Drive and Clearview Boulevard, located approximately 1/4 mile 

north of Union Hills Drive. This transition is an interim connection until future 

phases of the freeway are constructed. At the northern end of Phase 1 construction, 

the freeway includes a bridged crossing of Grand Avenue and the Burlington 

Northern-Santa Fe Railroad. 
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At the time this analysis was prepared, the design concept for the freeway 

alignment south of Clearview Boulevard was in progress. Analysis provided in this 

report is based upon approved plans and does not consider the future phases of 

freeway construction. Future phases of freeway construction have the potential to 

impact the drainage patterns found in this report. 

The area between the McMicken Dam Outlet Channel and the Loop 303 

Freeway is primarily undeveloped desert. Development of the existing desert area 

between the Loop 303 Freeway and the outlet channel would impact the results of 

this study because the flow path assumptions would be altered. 

2.2.1 Reach A - McMicken Dam Spillway to Loop 303 Freeway 

Reach A extends from just upstream of the McMicken Dam spillway, along 

the west side of Grand Avenue and the Loop 303 Freeway, to Bell Road. Reach A 

also continues within Grand Avenue, south of the Loop 303 Freeway, to 

approximately Reems Road. The study area immediately downstream of the 

McMicken Dam spillway is currently undeveloped, however further downstream the 

study area contains several densely developed subdivisions, theBeardsley Canal, and 

a portion of the Loop 303 Freeway, which is currently under construction. 

Flow over the spillway enters an undeveloped area immediately east of the 

spillway, then continues south and east toward Grand Avenue and Sun City Grand. 

Flow from the Principal Outlet enters the McMicken Dam Outlet Channel, which 

heads to the northeast and crosses Grand Avenue. The McMicken Dam Outlet 
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Channel is located partially below grade, however the flow is contained by an 

embankment (or levee) along its south bank. 

It was estimated that flow from the spillway heads in a southeast direction, 

toward the outlet channel. The McMicken Dam Outlet Channel, therefore, acts as a 

barrier to discharge over the emergency spillway. From the spillway to the Loop 303 

Freeway, the land is mostly undeveloped desert with no distinct natural channels. 

There are concentrated areas of dense vegetation growth upstream of the spillway and 

in the area immediately north of the outlet channel, however the magnitude of flows 

used for this study are not likely to be affected by locally dense vegetation. 

Photographs from the field visit are included in Appendix C, and were used to 

prepare a summary of 'n' values for use in this study, based upon the physical 

conditions which were observed and documented. A single 'n' value was applied 

along each cross-section taken in this area. See Section 3.3.1 for a description ofthe 

hydraulic models within Reach A, and Appendix D for the detailed hydraulic 

analysis. 

2.2.2 Reach B -Loop 303 Freeway to Agua Fria River 

Flow which reaches the Loop 303 Freeway and weirs into Sun City Grand 

enters Reach B. Reach B extends southeast along the south side of Grand Avenue to 

the Agua Fria River. A ridge in the topography tends to separate the flow into two 

flow paths. These were each modeled separately. The eastern flow path follows 

along the southern side of Grand Avenue, and joins the Agua Fria River at 

approximately Peoria Avenue. The area consists of mostly residential and 
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commercial development. The western flow path occurs through an area consisting 

mostly of farm fields, before it overtops the Dysart Drain, and joins the Agua Fria 

River near Bethany Home Road. See Section 3.3.2 for a description of the hydraulic 

models within Reach B, and Appendix E for the detailed hydraulic analysis. 

3 Technical Analysis 

3.1 Hydrology 

McMicken Dam intercepts Trilby Wash and a 247 square-mile portion of the 

Trilby Wash watershed which extends north and west of the dam (Ref. 9). The 

McMicken Dam principal outlet and emergency spillway were designed by the 

USACE to pass a combined Spillway Design Flood peak outflow of 22,000 cfs (Refs. 

9 and 10). The Probable Maximum Flood (PMF) peak outflow for the combination 

of the principal outlet and emergency spillway is 95,000 cfs. Discharge rates at the 

principal outlet and the emergency spillway were determined using outflow 

hydrographs from the USACE design reports entitled Design Memorandum No. 1 

(Ref. 9)  and Design Memorandum No.2 (Ref. 10). See Appendix B for a summary of 

hydraulic and design data obtained from the USACE reports. Spillway discharges 

proposed for use in this study are summarized in Table 1. 

McMicken Dam Hoskin Engineering Consultants, Inc. 
Spillway Delineation Study DEI Professional Services, LLC 
FCD 98-32 October 2001 

10 



Table 1: Summary of Flood Discharge Rates 

The McMicken Dam Outlet Channel conveys flow from the Principal Outlet 

east under Grand Avenue and the Burlington Northern-Santa Fe Railroad. The 

Beardsley Canal and the McMicken Dam Outlet Channel act as barriers to flow 

overtopping the emergency spillway. The top of the McMicken Dam Outlet Channel 

embankment is higher than the Beardsley Canal, and varies in elevation along its 

length. Due to the distribution of flow upstream of the channel, differing water 

surface elevations are assumed to occur as flow overtops the channel's south 

embankment. This is particularly true for flows in the magnitude of this study. 

Flow overtopping the outlet channel embankment continues southeast 

towards the Loop 303 Freeway and Grand Avenue. Future grading and construction 

within the area between the outlet channel's south embankment and the Loop 303 

Freeway could act as a barrier to flow overtopping the outlet channel embankment. 

This would force flow to continue east and down Grand Avenue, where smaller 

increases in flow have a greater impact. 

The depth of flow within the freeway causes it to weir into Sun City Grand, 

and continue in a southeast direction. A smaller portion of the flow continues 

southeast along Grand Avenue. Several flow splits occur within the study area, each 
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of which is addressed in Appendices D and E according to location within the study 

area. The following tables summarize the results of the flow split analysis: 

Table 2: Flow Split North of McMicken Dam Outlet Channel 

Table 3: Weir Flow to Sun City Grand 

Table 4: Flow Splits Along Grand Avenue 
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Table 5: Weir Flow Out of Model MDB2 

Table 6: Flow Split at  Dysart Drain 

Initial Flow (from Model MDAI) 
Additional Flow from Grand 

Table 7: Summary of Flows 

I Discharge (cfs) 113 PMF 213 PMF I Full PMF I 

Full PMF Discharge (cfs) 

0 

0 

113 PMF 

I I I 

1 Total Flow 30,000 60,000 95,000 1 
Note: See Section 3.3 for model descriptions. 

213 PMF 

25,500 

3,000 

19,500 

1,000 
-- 

Weir Flow to the West (to Model 
MDB I) 
Weir Flow to the East (to Agua Fria 
River) 

Flow East Within McMicken Dam 
Outlet Channel 
Flow to Agua Fria River from 
Model MDB l 
Flow to Agua Fria River from 
Model MDB2 
Flow East of Burlington Northem- 
Santa Fe Railroad 

3.2 Topography 

Topography produced for the White Tanks/Agua Fria ADMS (Ref. 14) at a 

scale of 1 inch = 400 feet, with a 2-foot contour interval (Flight date: December 22, 

1989), was used in this study. Since being mapped in 1989, there has been extensive 

37,500 

1 1,000 
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residential and commercial construction in the area. Most notable is the master- 

planned community of Sun City Grand. Therefore, new topographic mapping for this 

area was produced by Kenney Aerial Mapping Company (Flight date: June 6,2000). 

Mapping kom both sources was used as a basis for the Spillway Delineation Maps 

presented in this report. See Figure 2 for the limits of the new mapping. 

3.3 Hydraulic Analysis 

This section of the report includes general descriptions of the HEC-RAS 

models, weir flow calculations, and split flow calculations within each of the two 

reaches, A and B. For detailed descriptions of the modeling and calculations, refer to 

Appendices D and E. 

HEC-RAS Version 2.2 (Ref. 11) was used to model the 113, 213, and full 

flows downstream from the spillway. HEC-RAS Version 3.0 (Ref. 12) was used for 

analysis of lateral weirs which occur along Grand Avenue and within Reach B. Due 

to the fragmented nature of the flow path, the entire HEC-RAS analysis was broken 

into two reaches. They are as follows: 

Reach A - McMicken Dam Spillway to Loop 303 Freeway 
Reach B - Loop 303 Freeway to Agua Fria River 

A combination ofweir flow, split flow, and HEC-RAS analyses were used to 

model each reach. See Appendix D for Reach A hydraulics. See Appendix E for 

Reach B hydraulics. 

Modeling proceeded from upstream to downstream. Flow paths were 

determined using the mapping described earlier. Stationing decreases in the 
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downstream direction, with the spillway crest assigned a river mile of 20.00. A 

hydraulic baseline station of 10,000 was used for each cross-section. Each reach was 

evaluated independently using HEC-RAS. The cross-section locations and 

floodplain delineations are shown on the reduced-scale Spillway Delineation Maps 

included in Appendix F, and on the full-size Spillway Delineation Maps provided 

separately. 

Several split flowtweir flow calculations were performed to track flow 

through the study area. Calculations corresponding to each reach are included in 

Appendices D and E, and are accompanied by summary sheets detailing the 

methodology and results of the analysis. Flow splits were calculated using either the 

broad-crested weir flow equation (Q = CLH 3") and topographic cross-sections, or by 

the use of the lateral weir fhction in HEC-RAS Version 3.0. Water surface 

balancing at each of the flow splits was accomplished using an iterative process. 

The resulting floodplain delineations for the 113, 213, and Full PMF 

discharges are shown on the 1 l'k17" delineation maps presented in Appendix F, and 

included on the full-size delineation maps provided separately. 

3.3.1 Reach A - McMicken Dam Spillway to Loop 303 Freeway 

Reach A extends from just upstream of the McMicken Dam spillway, 

along the west side of Grand Avenue and the Loop 303 Freeway, south to 

Bell Road. Reach A also continues within Grand Avenue, south of the Loop 

303 Freeway, to approximately Reems Road. Two HEC-RAS models were 
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created for this reach, MDAl and MDA2, as described below. Each model 

has a separate hydraulic baseline. 

Model MDAl 

Model MDAl includes the area from the McMicken Dam spillway to 

the intersection of the Loop 303 Freeway and Bell Road. The model begins 

upstream of the McMicken Dam spillway at Section 20.05. After exiting the 

spillway (River Mile 20.00), flow travels southeast towards the McMicken 

Dam Outlet Channel, which acts as a levee due to a raised embankment. 

Flow overtops the levee and divides into two portions, with the western 

portion of the flow contributing to Model MDAl and the eastern portion of 

the flow contributing to Model MDA2. 

Flow in Model MDAl travels southeast toward Loop 303, then south 

along the Loop 303 Freeway, against an elevated block wall along the 

western boundary of Sun City Grand. The flow depths are assumed deep 

enough to cause failure of the wall, and for flow to enter Sun City Grand at 

two locations. The first location occurs near Mountain View Boulevard, 

where a portion of the 213 PMF and Full PMF flow weirs into Sun City 

Grand and becomes the starting flows for HEC-RAS Model MDB2. The 

second location occurs between Clearview Boulevard and Bell Road, where a 

majority of the flow enters Sun City Grand and becomes the starting flow for 

HEC-RAS Model MDB 1. The remainder of the flow travels south along the 

freeway toward Bell Road, where it is assumed to rejoin Model MDB1. 
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The wall failurelweir flow analyses are described in detail in 

Appendix D of this report. Detailed descriptions and HEC-RAS results for 

Model MDAI are also included in Appendix D. 

Model MDA2 

Model MDA2 was created to model flow which heads southeast from 

the McMicken Dam Outlet Channel, through the Loop 303 Freeway overpass 

at Grand Avenue, and south within Grand Avenue. The model begins at 

Section 19.55, a common section with Model MDAI, and continues south 

along Grand Avenue to Section 16.78, near Reems Road. Flow at the 

upstream end of this model was determined by the methods described in 

Section 4 of Appendix D. 

Between the outlet channel and the freeway, there is currently the 

potential for flow to rejoin Model MDA1. However, future residential 

development west of the freeway could potentially change this. Since a small 

increase in flow could have an impact downstream, the flow in model MDA2 

was not reduced. 

East of the freeway, the model continues along Grand Avenue. Flow 

within this portion of the model is generally divided between parallel 

structures: a wall east of the Burlington Northern-Santa Fe Railroad, Grand 

Avenue, and a wall along the southwest side of Grand Avenue. The railroad 

is elevated approximately 2 to 6 feet above the surrounding grades, therefore 

a portion of the flow is contained east of the railroad for the length of the 

McMicken Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEI Professional Services, LLC 

October 2001 
17 



model. The wall to the west of Grand Avenue has view fencing immediately 

north and south of Sunrise Boulevard, thus allowing flow to enter the golf 

course within Sun City Grand. These two locations were analyzed using the 

lateral weir function of HEC-RAS Version 3.0. A detailed description of the 

analysis and results is included in Appendix D. The results from Model 

MDA2 are included in Appendix D. 

3.3.2 Reach B: Loop 303 Freeway to Agua Fria River 

Reach B encompasses the area starting at the Loop 303 Freeway, 

through Sun City Grand, and continuing southeast toward the Agua Fria 

River. Two HEC-RAS models were created for this reach, MDBl and 

MDB2, as described below. Each model has a separate hydraulic baseline. 

Model MDBl 

Model MDBl accepts flow from Model MDAl which weirs into Sun 

City Grand between Clearview Boulevard and Bell Road. This model begins 

in Sun City Grand at Section 16.60, and continues southeast through the 

development. Under the same assumptions applied to the wall along the 

Loop 303 Freeway, flow within Sun City Grand causes the south boundary 

wall along Bell Road to fail. Flow then continues southeast toward the 

Dysart Drain. 

A slight ridge in the topography divides flow between Models MDBl 

and MDB2. However, higher flow depths in Model MDB2 along portions of 
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the reach cause flow to weir into Model MDB I.  A detailed description of the 

weir flow entering the model is included in Appendix E. 

Ponding occurs on the north side ofthe Dysart Drain, causing the flow 

to either continue east within the Dysart Drain, overtop a ridge along El 

Mirage Road to the east, or cross the Dysart Drain and continue southeast to 

the Agua Fria River. Between Dysart and El Mirage Roads, the Dysart Drain 

has a design capacity of 3,984 cfs, per the Dysart Drain Improvement Project 

(Ref. 7) .  Freeboard within the channel, including above the lining, increases 

the channel's capacity to approximately 17,350 cfs just east of the 

evaporation ponds, and approximately 11,110 cfs just west of El Mirage 

Road. 

The model ends at Section 6.80, just north of the 1 OO-year floodplain 

limits of the Agua Fria River. Results from Model MDBl are included in 

Appendix D. 

Model MDB2 

Model MDB2 accepts flow from Model MDAl which enters Sun City 

Grand near Mountain View Boulevard. Model MDB2 also accepts flow from 

Model MDA2, between Sunrise Boulevard and Reems Road. Model MDA2 

begins at the weir location along the Sun City Grand wall, and continues 

southeast parallel to Grand Avenue; ending near Cactus Road and the Agua 

Fria River. Flow at the upstream end of the model was determined using 

weir flow analysis as described in section 4 of Appendix D. The 113 PMF 
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profile has zero flow, due to the lack of weir flow into Sun City Grand, and 

was therefore not modeled. See Section 6 of Appendix D for the analysis of 

this additional flow. 

The model's western boundary follows a minor ridge in the 

topography. Flow depths along portions of the boundary are greater than one 

foot above the ridge, indicating the potential for flow to overtop to Model 

MDB1. At the southern end of Model MDB2, flow is mostly contained 

within a depressed area, however aportion of the flow overtops a small ridge 

between Sections 12.49 and 11.1 7. Flow overtopping at these two locations 

was analyzed using the lateral weir option of HEC-RAS Version 3.0 (Ref. 

12). The geometry for the lateral weirs between the cross-sections was 

defined using topographic mapping. Since removing flow from the 

downstream weir affects the amount of flow which can overtop at the 

upstream weir, an iterative process was used to determine the amount of flow 

weiring at each location, as described in Section 6 of Appendix E. After 

determining the outflow from each cross-section, the Model MDB2 

discharges were reduced, and the corresponding flows were added to Model 

MDB 1.  
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4 Conclusions 

The ultimate outfall locations for flow overtopping the McMicken Dam emergency 

spillway are the Agua Fria River, the Dysart Drain, and the McMicken Dam Outlet Channel. 

See Table 7 for the flows reaching these locations. 

Hydraulic analyses for Reaches A and B are included in Appendices D and E, 

respectively. Floodplain limits for the 113, 213, and Full PMF cases are shown on the 

spillway delineation maps included in the appendix and provided separately. Tables 

summarizing the flow depths, velocities, and travel times are shown on the Spillway 

Delineation Maps. 

5 Study Limitations 

Princival Outlet Channel 

During the course of the study, the capacity of the McMicken Dam Principal Outlet 

Channel was evaluated. The Principal Outlet itself was determined to have a capacity of 

approximately 5,000 cfs before additional flow would start to overtop the Emergency 

Spillway. It was determined that the Outlet Channel, just downstream of the Principal 

Outlet, has a capacity of approximately 3,000 cfs. As a result, the Outlet Channel will first 

start to overtop as it makes a turn to the east. If failure of the embankment along the south 

side of the Outlet Channel were to occur, a majority of the 5,000 cfs, which exits from the 

Principal Outlet, may leave the channel and head in a southerly direction toward the Loop 

303 freeway. Because of the magnitude of the three discharges that were modeled, this 
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would not have amajor impact on the study results, however it does identify an area that may 

have an increased likelihood of flooding. 

overtop pin^ of Beardslev Canal and McMicken Dam Outlet Channel 

Both the Bearsdley Canal and the McMicken Dam Outlet Channel present a physical 

barrier to flow which exits from the Emergency Spillway. Initially, flow which reaches the 

Beardsley Canal will occur in an area where the canal crosses through an inverted siphon. 

Higher flows will cause ponding behind the canal embankment, possibly resulting in a failure 

of the canal bank. In conducting the hydraulic analysis, it is assumed that the flow will cross 

the canal in a uniform manner, and that a failure will not result. The canal is therefore 

assumed to have a rigid boundary. Failure of the canal bank may result in the focusing of 

flow at the location of failure, which may result in a change in the downstream flow 

distribution. 

The McMicken Outlet Channel is partially excavated below grade, and also has an 

embankment on the southeast bank ofthe channel. This embankment is approximately 2 feet 

above natural grade on the downslope side. The hydraulic analysis assumes that the 

embankment will overtop, with a flow distribution consistent with the upstream cross- 

sections. Overtopping of the embankment is assumed to occur with differing water surfaces 

along its length. If failure of the embankment were to occur, a concentration of flow might 

occur, again resulting in a change in the downstream flow distribution. The amount of flow 

which is assumed to be diverted east under Grand Avenue, within the McMicken Dam Outlet 

Channel, was computed based upon a rating curve established for the bridge structures across 

Grand Avenue and the adjacent railroad. If the embankment were to be breached, the water 
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surface would probably decrease at the bridge structures, resulting in less flow being diverted 

east and away from the study area. An increase in discharge along Grand Avenue or through 

Sun City Grand would result. 

Loop 303 Freeway Construction 

At the time this analysis was prepared, the design concept for the freeway alignment 

south of Clearview Boulevard was in progress. Analysis provided in this report is based 

upon approved plans for the portion of the freeway from Clearview Boulevard, north to the 

Grand Avenue overpass. This freeway did not exist when the area was flown in June of 

2000, so the freeway alignment and grades were determined from design plans. At the time 

of this report, the design concept for the Loop 303 vertical alignment south of Clearview 

Boulevard was unknown. 

If the future design is for a depressed freeway with an overpass at Bell Road, then a 

significant increase in the flow that is diverted due south might result. If the freeway grade 

goes over Bell Road, then most of the assumptions made in this report for weir flow through 

Sun City Grand would remain valid. Some of the flow which is currently shown to reach 

Bell Road may flow through Sun City Grand, however the resulting change in the models 

would not be very significant. 

The area between the McMicken Dam Outlet Channel and the Loop 303 Freeway is 

primarily undeveloped desert. Development of the existing desert area between the Loop 

303 Freeway and the outlet channel would impact the results of this study because the flow 

path assumptions would be altered. Future grading and construction within the area between 
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the freeway and the outlet channel levee could force flow which reaches the area to continue 

southeast within Grand Avenue, where smaller increases in flow have a greater impact. 

Sun City Grand 

Flow which heads south along the Loop 303 Freeway is shown to enter Sun City 

Grand by overtopping the block walls which surround the development. In developing the 

rating curves for the overtopping flow, it was assumed that the walls would stand to an 

elevation of four (4) feet, at which point they would collapse from the hydrostatic pressure. 

It was assumed that they walls would collapse to a height of three (3) feet, and that the 

resulting weir would occur uniformly according to the grades obtained from the topographic 

mapping. 

Flow through Sun City Grand was modeled assuming a Manning's "n" value of 0.1, 

with the cross-sections based upon ground grades. A major flow through this area would 

cause destruction of walls and possibly buildings. Initial flows will preference open space 

corridors such as the streets and golf courses. It was assumed that the major flows will 

ignore these pattems, and that the general flow will follow the natural drainage pattems in the 

area. 

Dvsart Drain 

The Dysart Drain was designed to protect Luke Air Force Base from off-site flows, 

and to provide a drainage outfall. The channel is located approximately one-half mile north 

of Glendale Avenue, and drains east toward the Agua Fria River. The channel has a design 

capacity of 3,984 cfs, however there is additional flow capacity within the channel's 
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freeboard. The additional capacity was assumed to divert flow that reaches the channel east 

toward the Agua Fria River, thereby providing a measure of flood protection to the Base. 

A flow distribution at the cross-sections upstream of the Dysart Drain was used to 

establish the flow which would enter the channel along its length. If this flow distribution 

yielded a greater flow along the west end of the channel, it might result in overwhelming the 

capacity of the Dysart Drain. If this were the case, aportion of the flow might enter Luke Air 

Force Base, west of Litchfield Road. For the Full discharge case, the flow depth might reach 

approximately two feet along the base perimeter wall. It was assumed that the block wall 

would be able to withstand a flow of two feet in depth. Therefore, the entire flow was 

assumed to flow east, with the majority of flow overtopping the banks of the Dysart Drain 

and continuing south toward the Agua Fria River. 

Additionally, it was assumed that the channel lining and banks would remain intact 

with the flow overtopping. If the Dysart Drain were to breach, the flow would continue 

south instead of directly east to the Agua Fria River, as assumed in this study. The impact on 

the floodplain limits shown would not be significant. 
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SCOPE OF WORK 

DELINEATION OF SPILLWAY FLOWS FOR 
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
SCOPE OF WORK 

DELINEATION OF SPILLWAY FLOWS FOR 
THREE WEST SIDE STRUCTURES 

FCD 98-32 

GENERAL 

The study is to delineate the inundation limits of the 113, 213, and fr~ll spillway discharge 
values for Adobe Dam, McMicken Dam, and White Tanks #4 Flood Retarding Structure. The 
conlbiiled delineation project coilsists of approximately 50.5 linear lniles of emergency 
spillway delineations as depicted on exhibits A-1, B-1. & C-1. The co~lsultant will deterinine 
the inundatioil limits using the U.S. Army Corps of Engineers HEC-RAS colnputer model. 
The consultant must use sound engineering judgement in the developrne~lt of the inundation 
limits. The results of the HEC-RAS model must bc analyzed carefully and refinements made 
to the input parameters in order to obtain the most realistic results. A notice to proceed will be 
issued for each structure that will be assessed and completed prior to the initiation of a notice 
to proceed on the remaining structure(s). 

All work must be completed within 910 days from Notice to Proceed, which includes a 
minimum of 150 days for District reviews. Each task will have its' own time length 
assigned to it. Work will proceed with Task C, then proceed to Task B and then Task A. 
The order that the Tasks are completed in may be changed with approval from the 
District's Project Manager. Work will not proceed on a subsequent Task until the 
preceding task has been completed to the satisfaction of District staff. The overall 
schedule covers a time period of 130 weeks. Approximate task completion dates are as 
follows: 

Time to Task 
Completion 

Task Description 

Task A - Adobe Dam Study 

Task B - McMicken Dam Study Phase I 
Task B - McMicken Dam Study Phase I1 
Task B - McMicken Dan1 Study Phase 111 

Task C - White Tanks FRS # 4 

Task A3 - Adobe Dam Mapping 
Task B3 - McMickeil Dam Mapping 

30 weeks 

24 weeks 
34 weeks 
46 weeks 

24. weeks 

16 weeks 
20 weeks 
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TASK A6 - DELIVERABLES 

1. One set of the inundation limit exhibits (f~lll size) on mylar sealed by the engineer, 

2. 4 copies of the Final Report sealed by the engineer, inundation limit exhibits. and copies of 
the final HEC-RAS models on diskette. 

3. A11 of the CADD data called for in the Final Products Section. 

4. Digital Terrain Model if any new topographic mapping is developed for this study. 

TASK B - MCMICKEN DAM 

No work is to begin on this Task until authorized by the District's Project Manager. 

Introduction 
The final outcome of the spillway inundation mapping is unknown at this stage. As a result, 
the study will be implemented in three phases. Study data will be reviewed with District staff, 
and authorization received, prior to proceeding onto the next phase. The phases of study are 
illustrated on Exhibit BI1 and as described below: 

Phase 1 
Phase I consists of mapping the outlet the spillway discharges from the McMicken Dam outlet 
to the principal outlet channel and from there downstream in a southeasterly direction along 
Grand Avenue to the final point of discharge at the Agua Fria River. Included in this phase of 
study will be flow that may occur through the Sun City Grand development and which may 
rejoin the flow to the southeast along Grand Avenue. 

The capacity of the principal outlet channel up to and including the bridge structures under 
Grand Avenue will be determined. Analysis of the principal outlet channel after it crosses 
Grand Avenue will not be included. 

Phase I consist of approximately 9.3 river miles. Phase I will be authorized to proceed at the 
onset of Task B. 

Phase I1 
Phase I1 consists of mapping spillway discharges south along the Loop 303 to Northern 
Avenue and east along the Dysart Drain to the Agua Fria River. Included in this phase of study 
will be flow that may occur through the Sun City Grand development and which may rejoin the 
flow to the south. 
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Phase 11 consists of approri~nately 11.7 river miles Phase 11 will be ai~thorized to proceed 
after the findings of a split flow a~lalysis near Grand Avenue and the Loop 303 have been 
presented to District staff. 

Phase 111 
Phase 111 co~lsists of nlapping spillway discharges south fro111 Northem Avenue and Dysart 
Road to the Gila River. 

Phase 111 co~lsists of approximately 9.5 river miles. Phases 111 will be authorized to proceed 
after the findings of a split flow analysis near Northern Avenue and the Dysart Drain have been 
presented to District staff. 

TASK B 1 -  COORDINATION 

The consultant will submit a project schedule showing coordination meetings and co~npletion 
dates for each of the tasks in the scope during the proposal stage. The consultant shall update 
and resubmit this project schedule whenever changes in the schedule occur. 

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

The consultant will obtain any necessary Rights of Entry. The consultant will furnish the 
District with a list of all property owners notified and a sample Right of Entry letter. 

The consultant shall meet with officials from ADOT, the Cities of Glendale and Surprise, and 
other agencies in the study area. The purpose of this meeting is to notify them about the study 
and obtain information on current or planned public works projects in the study area. 

TASK B2 - DATA COLLECTION 

The District will supply some of the topographic mapping for this study in either a GIS or 
CADD format. The primary source for the topographic mapping data is the White TanksIAgua 
Fria Area Drainage Master Study. This mapping was originally developed using aerial 
photogrammetry methods. The horizontal scale is 1" = 400' and the contour interval is two- 
feet. Also, a portion of the topographic mapping data from Witt~nann Area Drainage Master 
Study might be needed for this study. The horizontal scale for this mapping is 1" = 400' and 
the contour interval is four feet. 

The District will supply the 3 discharge values to be modeled. The co~lsulta~lt will conduct a 
field reco~lnaissa~lce of the full study reach. This will include observation of chan~lel and 
floodplain conditions for estimation of Manning's "n" values, photographic docu~llentation of 
floodplain characteristics, deter~ni~lation of channel bank stations, observatio~l of possible 
overflow and split flow areas. The results of the field reconnaissa~lce will be included in the 
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I:inal Report. Howejer. a draft version of the field reconnaissance results \\ill  be s~~b~ni t t ed  to 
the District prior to beginning the hydmulic modeling. The field reconnaissance section of the 
Final Report will present the dcter~nitlation of channel and okerbiunk "11" val~les alons with 
color photographs (or color photocopies) of these areas. Photo locations. structures and "11" 
values will be displayed on reduced (usually 1 1  " s 17") scale eshibit 

TASK B3 -TOPOGRAPHIC MAPPING 

This mapping will need to be augmented by new data because of the construction of State 
Route 303 and new development that was constructed after the mapping was developed. The 
supple~~lental topographic data and survey work hi l l  be at the same scale. and on the same 
horizontal and vertical datu~n as the supplied mapping. Any topographic ~nnpping developed 
for this study 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 3.1. June 1. 1998. 
The topographic mapping must also meet the quality control called for in FEMA-37. Flood 
Insurance Study Guidelines and Specifications for Study Contractors, January 1995. 

Topographic mapping will be produced at a scale of 1" = 400' and a contour interval of two- 
feet to match the existing mapping produced for the White Tanks ADMS. Areas of mapping to 
be updated will be produced within the same border sheets as the current niapping and will be 
matched. Points of matching will be identified on the maps and described in a legend. The 
extent of mapping coverage is identified on Exhibit B-2. 

TASK B4 - HYDRAULIC ANALYSIS 

The hydraulic analysis will be preformed using the latest U.S. Army Corps of Engineers HEC- 
RAS River Analysis System computer model. 

The initial location and alignment of cross sections and channel centerline will be subnlitted 
for the District's review and approval prior to the initial digitizing of the cross section data and 
should closely parallel the existing flood insurance study. Cross sections will be spaced 
approximately every 500 feet, unless geographic or structural constraints dictate closer spacing, 
and will extend the full width of the inundated area. The use of different cross section spacing 
will require approval from the District's Project Manager. The orientation of the cross sections 
may need to be altered after running the HEC-RAS   nod el to ensure that cross sections are 
perpendicular to flow. Also, to ensure good hydraulic modeling of the spillway discharges, 
additional cross sections may need to be added, or the existing cross sections may need to be 
moved. Interpolated cross sections will not be used in the HEC-RAS model. Cross section 
stationing will be from left to right looking downstream with the thalweg at station 10,000. 

Manning's 11 v a l ~ ~ e s  are to be deter~nined using the methodology ill thc USGS report, Esti~nalcd 
Manning's Roughness Coefficie~lts for Strean1 CCha~lnels and Flood Plains in Maricopa Co~lnty, 
Arizona, April 1991. 
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Prior to the completion of the final hydraulic ~nodels all of the inpi~t data must be re\-iewed to 
e n s ~ ~ r e  that it agrees with HEC-RAS model results. This includes: the location of the channel 
centerline, reach lengths, Manning's n values, ineffective flow limits. discharge values. etc.. . 

The HEC-RAS models will usually be developed for subcritical flo\v. However. in some cases 
supercritical flow nlay be experienced and have to be modeled. The HEC-RAS model should 
be started far enough downstream to eliminate the affects of the starting conditions on the 
downstream limit of the study area; and reflect a minimized hazard from spillway flows. 

For braided cl~annels. each branch should be modeled with its higl~est anticipated discharge 
value. This might require more then one HEC-RAS model to delineate the inundation limits in 
these areas. A rating curve must be detern~ined and the discharge contained ~ i t h i n  the 
channel. The percentage of discharge in each overbank and the main channel must be closely 
assessed within the split flow area. as well as upstream and downstream of it. 

The consultant is to setup the HEC-RAS models so that the cross sections are broken into as 
many segments as practical for deternlining the maximurn depth and velocity along the cross 
section. The consultant will need to calculate the time it takes for flows to travel from the 
spillway to each cross section. 

Cross sections shall be plotted showing, computed water surface profiles, ineffective flow 
areas, "nu values, encroachments, channel stationing, and other pertinent information. The 
consultant is to make refinenlents to the HEC-RAS model based on review of the model by the 
District and other interested Agencies. Adjustments to the input parameters for obtaining the 
most realistic results are considered normal to the scope of work. 

TASK B5 - FINAL PRODUCTS 

Develop an inundation limit exhibit using the supplied topographic data on 24" x 36" size 
sheets. The use of any larger size sheets will ,require approval from the District's Project 
Manager, and the lnaxilllurn size allowed is 33" x 46". This exhibit will use the District's 

I 
standard border, title block, and legend format. Shown on this exhibit will be the inundation 
limits for the three discharges, cross section locations,. thalweg location, supplied topographic 
data, consultant developed topographic data or revisions, major and appropriate nlinor road 
names, and elevation reference marks. This exhibit will be plotted at the same scale as the 
originally supplied topographic data. The use of a different scale will require approval from 
the District's Project Manager. A table must be included on this exhibit showing the computed 
water surface elevation of each cross section for each discharge modeled, and other pertinent 
information such as maximum depth, velocity, and travel time from the spillway to each cross 
section. In the case of split or braided flow the maximum inundation limit should be shown 
and the maximum water surface elevation for each portion of the cross section listed. At the 
end of the study one complete set of inundatioll liniit exhibits will be submitted on non- 
erasable mylar (3 mil or thicker), and will be sealed by the engineer. No sticky baclts or other 
types of tape products sl~all be applied to the mylars. 
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An overall Final Report for the study will be developed. This report will include, a narrative 
description of the purpose of this study. what steps were undertaken to con~plete this study. any 
assumptions made, minutes of meetings with officials from ADOT and the Cities, the field 
reconnaissance results. and a reduced size (1 1" x 17") copy of the inundation limit exhibit. 
Included as appendixes to this report should be printouts of the HEC-RAS models, plot of the 
cross sections, s~~pporting calculations for any other hydraulic analysis done, and a copy of any 
s~~pplemental survey work performed. 

The electronic drawings developed for this study will be submitted in a CADD format that is 
suitable for translation into the District's Hydrologic Infoqmation System (HIS). The drawings 
will be prepared in conformance with the CADD Data Delivery Specifications portions 
(primarily Chapter 3 and Appendix C) of the District's HIS Data Delivery Specifications, 
Revision 3.1, for the following layers: 

I .  NDXPRJ (CP - 40) 
2. PRJ (CP - 60) 
3. DQ.TBL (CP - 410) 
4. PRJDAT.TBL (CP - 430) 
5. SPILLWAY BASELINE ROUTE SYSTEM (CP - 588) 
6. SPILLWAY CROSS SECTION (CP - 590) 
7. SPILLWAY ZONE (CP - 591) 
8. HEC-RAS OUTPUT (CP - 599) 

In addition to the above, any topographic data developed for this study by the consultant will 
also be prepared in conformance with the CADD Data Delivery Specifications portions of the 
District's HIS Data Delivery Specifications, Revision 3.1, for the following layers: 

1. CARTOGRAPHIC FEATURES .(CP - 1 10) 
2. CORNERS (CP - 210) 
3. MISCELLANEOUS CONTROL SURVEY POINTS (CP - 2 15) 
4. STRUCTURE (CP - 360) 
5. BRIDGE (CP - 608) 
6. CANAL SYSTEM (CP - 610) 
7. CULVERT (CP - 612) 
8. FCD PROJECT FACILITY (CP - 620) 
9. STREET DETAIL (CP - 660) 
lo. ELEVATION (LAND) (CP - 7 10) 
11. RIVER SYSTEM (CP - 960) 

The consultant is to only fill out those layers for which data is developed during the course of 
this study. If the consultant has data that doesn't fall into one of the above layers, the 
consultant shall contact the District in order to determine what to do with that data. The 
consultant must follow the applicable CADD specifications when developing their CADD 
files. The CADD files submitted by the consultant will be subject to a rigorous quality control 
(QC) check by District staff. 
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If any new topographic mapping is developed for this study then the Digital Terrain Model 
n~ust also be submitted. 

TASK B6 - DELIVERABLES 

1. One set of the inundation limit exhibits (full size) on mylar sealed by the engineer. 

2. 4 copies of the Final Report sealed by the engineer, inundation limit exhibits, and copies of 
the HEC-RAS models on diskette. @ 

3. All of the CADD data called for in the Final Products Section. 

4. Digital Terrain Model if any new topographic mapping is developed for this study 

TASK C - WHITE TANKS #4 FLOOD RETARDING STRUCTURE 

No work is to begin on this Task until authorized by the District's Project Manager. 

The study limits for the White Tanks FRS #4 study are illustrated on Exhibit 'C-I.' Two 
spillways will be analyzed for their downstream impacts. The study covers approximately 10 
river miles. 

TASK C1- COORDINATION 

The consultant will submit a project schedule showing coordination meetings and completion 
dates for each of the tasks in the scope diuring the proposal stage. The consultant shall update 
and resubmit this project schedule whenever changes in the schedule occur. 

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

The consultant will obtain any necessary Rights of Entry or permits for access to private or 
public land. The consultant will furnish the District with a list of all property owners notified 
and a sample Right of Entry letter. 

The consultant shall meet with officials from the City of Goodyear, the Town of Buckeye, and 
other agencies in the study areas. The purpose of this meeting is to notify them about the study 
and obtain information on current or planned public works projects in the study area. 
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HoskinEngin~oring Consultants, Inc. 
323 W. Roosevelt, St., Ste. 200 
Phoenix, AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: Dec. 13,2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: January 24 2000,10:00 a.m. 

Location: Offices of District 

Attendees: Tim Murphy, FCD 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

Discussion: 

White Tanks #4 . The final invoice for payment of the withholding payments can be submitted. We 
need to include the Certificate of Performance. This holds the subs harmless, etc. 

Adobe Dam 

For the Skunk Creek, we proposed to use the HEC-2 model instead of the HEC- 
RAS model. This is because the original model was prepared in HEC-2 and the two 
models can yield different results, particularly at the bridges. 
Tim sent the final comments on White Tanks #4 GIs to me. Paul should check to 
see if DEI received them. On checking, Hal did receive them. 
Forthe delineation along Skunk Creek, we should plot the BFEs every %mile or so. 
Detailed BFEs are not required more often. 
Elisa will complete a summary sheet for the Skunk Creek. 
The mapping is currently on the 1927 datum. We should check with Mark Brewer 
about the required shift. 
Check the flight date of the older mapping. 
Double check the spillway elevation and location as shown on the maps. Tim says 
the elevation is off by approx. 1 foot from that shown on the Corps plans. 
Still need to show the approximate flood zone downstream of the Arrowhead Lakes. 
The area between 5Is'Ave. and 55'h Ave. should show average depth rather than 
the O'to 3' currently shown. It can be explained in the report that the max. depth is 
in the street. 



'Y . The area west of 5gth Avenue has been developed since the mapping was 
comdeted - . It may be possible to eliminate Sheet 9, etc. where there is no information shown. . Still need to complete the Manning's 'n' evaluation for the area west of 55th Ave. . Tim hopes to have comments sometime next week. 

McMicken Dam 

In the Adobe Dam we used the digital photographs at a 4' resolution. 
Tim will authorize Phase 1 and 2, and hopes that Phase 3 will not be necessary. . The District has a database of field photographs for the area. . Greg Jones is the PM for the McMickenlLoop 303 ADMS. 

The next meeting will be scheduled after talking with Tim about his progress on the Adobe 
submittal. 

c. Attendees. 



Hoskin Cnginooring Consultants, Inc. 
323 W. Roosevelt, St., Ste. 200 
Phoenix, AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: June 15,2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: May 18, 2000, 10:OO a.m. 

Location: Flood Control District of Maricopa County 

Attendees: Tim Murphy, FCD 
John Cahoon, KAM 
Gary Finney, KAM 
Hal Marron, DEI 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss mapping for the Adobe Dam project and the aerial 
mapping contract for the McMicken Dam project. 

Discussion: . Currently the mapping submitted to HEC has holes in it where the new mapping is 
incomplete. This was pieced together from three CDs submitted on three different 
occasions. Kenney will re-submit the mapping on a single CD with all of the 
mapping in it. . Work on the McMicken Dam project cannot be authorized until tentative approval 
has been reached for the Adobe Dam mapping. Kenney will coordinate the 
submittal with Mark Brewer of the District. . Paul spoke to Chuck Gardner at Project Engineering Consultants to check on 
establishing a schedule for the ground control. . Next meeting is scheduled for June 6, 2000 at 10:OOa.m. . 

c. Attendees 

e 
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HoskinEngineering Consultants, Inc. 
323 W. Roosevelt, St., Ste. 200 
Phoenix. AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: June 17.2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: June 16,2000,10:00 a.m. 

Location: Flood Control District of Maricopa County 
Attendees: Tim Murphy, FCD 

John Stock, FCD 
John Cahoon, KAM 
Gary Finney, KAM 
Chuck Gardner, PEC 
Hal Marron, DEI 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss mapping for the Adobe Dam project and the aerial 
mapping contract for the McMicken Dam project. 

Discussion: 

McMicken Dam . For the McMicken Dam project, panels were set in the field by PEC. The flight was 
completed 6/9/00. Vertical control still needs to be established. This mapping 
contract has not yet been approved by the District. Furtherwork will be halted until 
approval is reached which may be some time next week. . John Stock discussed the County's new requirements for keeping field notebook 
records. He handed out a draft memorandum about the forthcoming changes. . District will be making changes to the horizontal and vertical control datums. 
However, they are controlled by the requirements of FEMA. For now 1929 vertical 
with a conversion to 1988, and 1983 horizontal will be used. For LOMR projects, 
it will be necessary to hold to the original FEMA mapping datums. 

G:iFildir\99\990006 - Spillway lnvndation StudicrlCampon&"~WIw1dii8 M i n u m W  19th Metingwpd 



. For the McMicken Dam mapping, the control will be the same as that used for the 
White Tanks and Wittman ADMS. New mapping will be cut into the old mapping. . Mapping which is re-submitted to the District will include hydrologic and mapping 
label data. It will only be necessary for us to submit information that the District 
does not have. Labels will be submitted on the CART0 layer. 

Adobe Dam . A composite aerial photograph and topography has been compiled. Currently, it 
covers the entire watershed area and uses the lowest resolution photographs. The 
photograph does not reflect the recent channelization work which was completed 
as a part of the Simons and Li design. . Data Collection is ongoing. We have prepared a summary of study information 
available. We still need to gather information for the Arrowhead Ranch drainage 
study and drainage structure design. . Cross-section layout was presented for review. When the flow reaches the 
Arrowhead Ranch lakes it may inundate the surrounding houses. DEI needs the 
topography to be provided for areas extending west to the outfall channel. It may 
be necessary to model the lake system using the HEC-1 model. HEC-1 will be able 
to give the hydrograph timing as well. A flat topped hydrograph might be used. . The outflows from the Principal and emergency spillways are 2360 cfs and 9620 cfs 
(total 11980 cfs). The following discharges are proposed for the different 
discharges: 

Summary of Proposed Discharges (cfs) from Principal and Emergency Spillways. 

0 

. For the area upstream of 51'' Avenue (limits of SLA study) we will need to obtain 
hard copies of the CVL study . The next meeting is scheduled for June 27 at 10:OO a.m. at the offices of DEI. 

Principal 

Emergency 

Total 

c. Attendees 

113 

OYilcdir\99\990006 - Spillway Inundation Studia\CamrpondmceuIeu~tiig MinurcriMM 19th Mrningwpd 

1890 

0 

1890 

213 Full 

2100 

3200 

5300 

2200 

6400 

8600 

2360 

9620 

11980 



HoskinEnginttring Consultants, Inc. 
323 W. Roosevelt, St., Ste. 200 
Phoenix. AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: August 14,2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: July 25,2000, 10:OO a.m. 

Location: Offices of District 
Attendees: Tim Murphy, FCD 

Hal Marron, DEI 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Adobe Dam project. 

Discussion: 

Skyline Wash . For the final submittal of this project the engineer's seal will be required. 

Adobe Dam . HEC and DEI met last week and decided that it will be necessary to obtain field 
survey for the lake outflow structures at Arrowhead Lakes. Our research of "as- 
built" records still leaves some of the elevations unknown. PEC has been contacted 
and survey scheduled for several structures within the study area. We will obtain 
survey information for the lowest lake outlet at Beardsley Road, the invert of the box 
culverts, the elevation of the top of wall, and cross-sections along Beardsley Road. 
In addition, we will obtain the lake elevation for the first lake which flow will enter 
from the east, the size and inverts of the principal outlet box culvert crossing of 
Beardsley Road near 43rd Ave, and the cross-section of the Special Ditch 'J' along 
Beardsley Road. 
We will develop a HEC-1 model for the emergency spillway outlet using the 
hydrograph information presented in the Corps report. The 113 and 213 discharges 

G \Filcdirl99\990M6 - Spiliway Inundation Sludier\CompondenceWei~tiig MinulraWM22nd Mnfing.wpd 



will be assumed to be pro-rated. This hydrograph will be used to route through the 
lake system. Flow diverts will be modeled at 5I5'Avenue and Beardsley Road. . We will model the system assuming that the culverts at the outlet from Arrowhead 
Lakes are both not plugged with debris and also fully plugged. . While we are waiting for the survey information, we will also put together HEC-RAS 
cross-sections for the Avenue channel and also along Beardsley Road to 59Ih 
Avenue. 

McMicken Dam . This project is not authorized to proceed yet. The District wants to make sure that 
the White Tanks mapping and the new mapping are both on the 1983 horizontal 
datum. Possibly a mapping meeting will be held in two weeks on August 10,2000. 

. A meeting time and date was not established for the next regular meeting. 

c. Attendees. 



Hoskin Engineering Consultants, Inc. >@ 323 W. Roosevelt, St.. Ste. 200 
Phoenix, AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: Nov. 14,2000 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: October 5,2000, 10:OO a.m. 

Location: District Offices 
Attendees: Tim Murphy, FCD 

Marta Dent, FCD 
John Stock, FCD 
Gary Finney, Kenney Aerial Mapping 
John Cahoon, Kenney Aerial Mapping 
Hal Marron, DEI 
Tim Kelly, DEI 
Elisa Canez, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the mapping for the McMicken Dam study and the 
ongoing study progress for the Adobe Dam study. 

Discussion: 

McMicken Dam . Ground control has not yet been completed. All ground control will be in State 
Plane Coordinate System. Mapping Datum 1929 vertical datum. . We should provide a copy of the White Tanks topography to Kenney. Tim will 
provide us with an electronic file and the photographs. Photos have a date of Jan. 
or Feb. of this year. . The original White Tanks mapping was prepared with a datum of 1927 and was 
converted to 1988. . Kenney will establish a schedule for delivery of the mapping. Originally they had 
indicated 4 months from the flight date. They currently estimate 35 working days. 

G:Wilrdir\99\99WO6 - Spillway Inundation Studiu\Conmpandonre\M~cfiig Minulrr'MM 26th Mccdng wpd 



. Cross-section checks for the Adobe Dam mapping have not yet been completed by 
PEC. PEC will get a new electronic file for the structures and will contact us in 
regards to the cross-section checks. . Kenney will get back with us in regards to a schedule for the mapping. 

Adobe Dam . Check that our address has been updated with the District. . Review the overflow area from the 55th Avenue channel. 
Evaluate the freeway storage in regards to flow that passes underneath the bridges. 
These will be treated like large culverts. . use average depth and velocity calculations for the street because the hydraulic 
model can become too complex as the flood hazard becomes reduced. . 

c. Attendees. 
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Hoskin Engineering Consultants, Inc. 
323 W RooseveR, it., S t e  200 
Phoenix, AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: April 19,2001 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: February 28 2001, 10:OO a.m. 

Location: Offices of DEI 

Attendees: Tim Murphy, FCD 
Elisa Canez, DEl 
Hal Marron, DEl 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

0 Discussion: 

Adobe Dam 

The flow split analysis was reviewed. 
The spillway location has now been revised and the cross-section re-numbered 
accordingly. 
DEI plans on using the Cyrax Laser scanner on the Adobe Dam spillway, using it as 
a test project. 
The revised flow split analysis along the freeway indicates that 400 cfs will cross the 
freeway in the full discharge event. Three HEC-RAS models were prepared, and 
weir flow analysis was conducted for flow entering the median and for flow crossing 
the median to the south lanes. Elisa will prepare a write-up to summarize the 
methodology used in the analysis. 
The HEC-RAS velocities need to be added to the sheets. 
Kristyn has addressed Tim's comments on the report. 

McMicken Dam 

A field visit is scheduled for March 9 at the District. 
We should contact Stanley Consultants for information along the Loop 303 (Cotton 
Lane) frontage road. Talk to Brad Novacek * We need the McMicken Dam design reports. 



The mapping from Kenney Aerial has a narrow strip along Grand Avenue. We 
should talk to them about whether it is possible to get a little more mapping 
coverage. 

The next meeting will be on March 9 at 10:OO a.m. at the offices of the District for a Field 
Reconnaissance. 
c. Attendees. 



Hoskin Engineering ~onsultants, Inc. 
323 W. Roosevelt, St., Ste. 2 0 0  
Phoenix, AZ 85003 
Tel. (602)  252-8384 
Fax (602)  252-8385 

Meeting Minutes 

Date Prepared: April 19,2001 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: April 12 2001, 10:OO a.m. 

Location: Offices of DEl 

Attendees: Tim Murphy, FCD 
Elisa Canez, DEI 
Hal Marron, DEI 
Pat Moraca 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

- Discussion: 

Adobe Dam 

The Final Report was submitted to Tim. Tim does not have any new comments on 
the maps at this stage. 
The GIs mapping review still needs to be completed. 
The GIs conversion of the submittal will be completed by HEC after all of the 
District's comments have been received for the delineation and report. 

McMicken Dam 

A field visit is scheduled for March 9 at the District. 
We should contact Stanley Consultnats for information along the Loop 303 (Cotton 
Lane) frontage road. Talk to Brad Novacek 
We need the McMicken Dam design reports. 
The mapping from Kenney Aerial has a narrow strip along Grand Avenue. We 
should talk to them about whether it is possible to get a little more mapping 
coverage 

The next meeting will be on March 9 at 10:OO a.m. at the offices of the District for a Field 
Reconnaissance. 
c. Attendees. 



Hoskin Engineering Consult;tnts, Inc. 
323 W Rooseve~t, 3.. l t e  2 0 0  
Phoenix, AZ 85003 
Tel. (602)  252-8384 
Fax (602)  252-8385 

Meeting Minutes 

Date Prepared: May 9.2001 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: May 8, 10:OO a.m. 

Location: Offices of DEI 

Attendees: Tim Murphy, FCD 
Elisa Canez, DEI 
Hal Marron, DEl 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

Discussion: 

McMicken Dam 

Preliminary versions of the Data Collection and Field Reconnaissance appendices 
were submitted to the District. 
A HEC-RAS model of Phase I, Reach A was reviewed. The model was run for a 
range of flows between 35,000 and 95,000 cfs, and indicated that only the 95,000 
cfs flow is not contained between the spillway embankments. The model also 
indicated the tendency for the majority of the spillway flow to head west, toward 
Union Hills Drive along the Estrella Freeway. 
Flow values to be used in the study have not been determined by the District. 

• Tim will get copies of the spillway rating curve from the Alert System group at the 
District, and of the data collection from the District's structure assessment. 

c. Attendees 



Hoskin Engineering Consultants, Inc. ' * 323 W. Roosevelt, St., Ste. 2 0 0  
Phoen~x, AZ 85003 
Tel. (602)  252-8384 
Fax (602)  252-8385 

Meeting Minutes 

Date Prepared: June 20,2001 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: June 13, 10:OO a.m. 

Location: Offices of HEC 

Attendees: Tim Murphy, FCD 
Elisa Canez, DEI 
Hal Marron, DEI 
Pat Moracca, DEI 
Kristyn Van Meter, HEC 
Paul Hoskin, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

Discussion: 

McMicken Dam 

• The flow split analysis has been completed upstream of the Loop 303 freeway. This 
was reviewed. There are possible changes to the discharge numbers as a result of 
assessing an area of overtopping where flow could possibly rejoin the flow which 
heads to the south. 

• The new and detailed topography ends within the Sun City Grand area which is now 
under construction. A review of the topography suggests that flow within Grand 
Avenue has the potential to leave Grand Avenue and enter the golf course on the 
north and south sides of the Sun City Grand entrance. 

• A review by Pat of the flow along Loop 303 indicates that ponding will occur in the 
area of the Clearview overpass. A block wall along the south east side of the 
freeway will impede the flow of water. Once overtopped, flow will enter the 
subdivisions and flow southeasterly. It was decided to complete the HEC-RAS 
model and cross-sections south to Bell Road, assuming that there is an infinitely 
high block wall, so as to determine the areas of potential overtopping. 

• Manning's 'n' values will change in the area of the freeway. As follows: 
Freeway n=0.020, Grand Ave. n = 0.020, composite approx. 0.023 



Adobe Dam 
The District reauires a new certificate of lnsurnace 
GIS submittal to be made tomorrow. 

• Invoice for June by July3 
Next meeting to be Wednesday, June 20 at 10:OO a.m. at the offices of HEC 

c. Attendees 



Hoskin Engineering ~onsultants, Inc. 
323 W. koosevek, st., i te .  2 0 0  
Phoenix, AZ 85003 
Tel. (602)  252-8384 
Fax (602)  252-8385 

Meeting Minutes 

Date Prepared: July 11, 2001 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: July 11, 10:OO a.m. 

Location: Offices of HEC 

Attendees: Elisa Canez, DEI 
Hal Marron, DEI 
Pat Moracca, DEI 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

0 Discussion: 

McMicken Dam 

HEC-RAS models for Reach B, from the freeway south to Northern Avenue, have 
been set up. Through Sun City Grand, sections were created from trends in the 
topography, versus individual contours. 
A weighted Manning's 'n' value will be assigned to the sections in Reach B. 
Modifications will be made to cross-sections in model MDAI , which may impact the 
flow split to Sun City Grand. 
Pat is obtaining information on the Dysart Drain. 
Next meeting to be Wednesday, July 18 at 10:OO a.m., at DEI. 

c. Attendees 



Hoskin Engineering Consultants, Inc. 
323 w. ~ooser l t ,  3.. ite. 2 0 0  
Phoenix, AZ 85003 
Tel. (602)  252-8384 
Fax (602)  252-8385 

Meeting Minutes 

Date Prepared: July 25,2001 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: July 25, 10:OO a.m. 

Location: Offices of DEI 

Attendees: Tim Murphy, FCD 
Elisa Canez, DEI 
Hal Marron, DEI 
Pat Moracca, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

Discussion: 

McMicken Dam 

The weir at the Loop 303 freeway was used to commence the upstream end of the 
HEC-RAS model. The geometry for this cross-section should be adjusted by - 3 
feet to account for the actual ground elevation at that cross-section. 
Sheet breakouts for scales of 500,600 and 800 were reviewed. We should send an 
example of the 600 scale to Tim. The 800 scale does not seem to be a good scale. 
We would like to make a decision about the scale and sheet breakout by the end of 

the week. 
Delineations of the floodplains have been developed for the two HEC-RAS models. 
Areas of islands will be shown as areas of potential flooding. 
We will depict the boundary between the two HEC-RAS models with a dashed line, 
and callout. 
The drainage channel on the north side of Grand Avenue will be used as the flood 
limits. 
There is a difference of water surface elevation between the two HEC-RAS models 
of up to 2.5 feet, with the higher elevation adjacent to Grand Avenue. The weir flow 
option will be used to determine the flow which will pass from the north model to the 
south model. 



At the lower end of the north model, there is an area where the majority of the flow 
takes a path that is in a southeasterly direction. A side weir will be used here also 
to account for some flow that occurs back in the direction of Grand Avenue. 
At each of the major mile streets there is the potential for a portion of the flow to be 
directed south. The magnitude of this flow will not be accounted for, however, a 
note will be added to the plans to state that there is the potential for this flow to 
occur. 
Islands between the two models will be shown as potential flood hazards. 
Next meeting to be Wednesday, August 1 at 10:OO a.m., at HEC. 

c. Attendees 



Hoskin Engineering Consultants, lnc. 0 123 W Roosevek, St., ite. 2 0 0  
Phoenix, AZ 85003 
Tel. (602)  252-5384 
Fax (602)  252-8385 

Meeting Minutes 

Date Prepared: August 8,2001 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: August 1 2001,10:00 a.m. 

Location: Offices of HEC 

Attendees: Tim Murphy, FCD 
Elisa Canez, DEI 
Pat Moraca, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. * Discussion: 

McMicken Dam 

A 600-scale sheet and sample sheet breakout was reviewed for acceptance of the 
final map product. The scale and sheet breakout appear to be acceptable. We 
need to make a note about the mapping source. On the second sheet, which will 
show the flow distributions, we will also show the mapping sources. 
After reviewing the potential flow split which occurs at the southern end of the 
hydraulic model adjacent to Grand Avenue (HEC model), it was decided to prepare 
a rating curve to model the side weirs that can occur both to the north and the 
south. 
The DEI flood delineations have been completed to date for the upper model. Flow 
split changes, which result from the aforementioned splits, will have some minor 
impact on the lower reach model. 
The Dysart Drain plans were reviewed. The Dysart Drain is very flat, and may 
influence the flow distribution at the low end of the model. Currently, a majority of 
the flow is being forced to cross through a natural low area, due to the 200-scale 
mapping. The design plans show that conditions differ at the Dysart Drain. It was 
decided to use the top of the north embankment of the Dysart Drain as the HEC- 
RAS cross-section. Flow block outs will be used if the south side of the Drain 
embankment poses an obstruction to flow. 
Pat will write a description about the Dysart Drain. 



". • Tim will provide topography for the area downstream of the Dysart Drain so that an 
approximate analysis of the floodplain downstream can be evaluated. 

• The Field Reconnaissance needs to be updated to include areas at the lowerend of 
the study. This will not be completed by next week, so that time can be focused on 
completion of the rest of the study. 

• The next meeting will be held at HEC on Wednesday August 8 at 10:OO a.m. 

c. Attendees 



Hoskin Engineering ~onsultants, Inc. 
323 W Rmsevelt, 3.. l t e  200 
Phoenix, AZ 85003 
Tel. (602) 252-8384 
Fax (602) 252-8385 

Meeting Minutes 

Date Prepared: August 28,2001 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: August 22 2001,lO:OO a.m. 

Location: Offices of HEC 

Attendees: Tim Murphy, FCD 
Elisa Canez, DEI 
Hal Marron, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

McMicken Dam 

. DEI prepared a backwater analysis along the Dysart channel, which confirms 
that the channel has a capacity of 15,000 cfs to the east, the maximum flow that 
would reach it under full flow conditions. . We will add 2-3 additional cross-sections downstream of the Dysart channel so 
that the model is completed to the Agua Fria River. In continuing the HEC-RAS 
model, the water surface elevation across the weir at Dysart channel will be set 
at a computed water surface elevation. This will allow the model to be 
continuous across the channel. . Overtopping into the base is only likely to occur during the full flow condition, and 
it cannot be quantified. The model will assume that 100% will flow east along the 
channel, however, it will be noted that the possibility of flow entering the base 
exists. We will call out a reference to the report on the plans. . Flow splits will be shown at Dysart Road on sheet 2. . The two main HEC-RAS models have been modified to remove a sliver of land 
that would otherwise exist between the two models. The geometry for the cross- 
sections was modified so that the end of one cross-section matches the 
beginning of the adjacent cross-section, and the break point was established as 
the point where the full flow water surface intersects the natural ground on model 
MDBl. 



. The current channel calculations for the Principal outlet channel indicate that it 
has insufficient capacity to handle a full flow through the principal outlet. 
Therefore, the area immediately downstream has a high flood potential. This 
should be noted on the approximate area which will be delineated just 
downstream of the outlet. . Hal is currently reviewing the field reconnaissance section of the report. 

c. Attendees 



Hoskin Engineering Consult;tnts, Inc. 
323 W. ROOXK,~, R, Ste. 2 0 0  
Phoenix, AZ 85003 
Tel. (602)  252-8384 
Fax (602)  252-8385 

Meeting Minutes 

Date Prepared: Sept. 5,2001 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: August 28 2001,lO:OO a.m. 

Location: Offices of HEC 

Attendees: Tim Murphy, FCD 
Elisa Canez, DEI 
Hal Marron, DEI 
Paul Hoskin, HEC 
Kristyn Van Meter, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

Discussion: 

McMicken Dam 

. The area downstream of the Dysart Channel was reviewed. Glendale Road acts 
as a flood barrier, and may pond flow to the north and divert some flow east to 
the river. This will be reviewed. . We have being doing a review of the cross-section s data from a GIs compliance 
standpoint. There are some cases where the cross-sections do not meet, or 
their alignment is slightly off. This will be reviewed. . The area south of the principal outlet was discussed. The "mixed flow" model 
was resulting in a switch between subcritical and supercritical flow just 
downstream of the embankment for the outlet channel. This condition results 
because of the steep grade change, but results in floodplain limits that do not 
truly depict the extent of flooding for the full and I23 flow conditions. The model 
was changed to a subcritical flow model, and this corrected the situation. . There are locations just downstream of the outlet channel, where the 1/3 and full 
floodplains cross. This situation needs to be corrected, possibly by re-aligning 
the cross-sections. . We will use Version 2.2 of HEC-RAS because the report generator feature does 
not work in Version 3.0. . Adjust Cross-section 14.78 to allow a butt match. The 113 and 213 flow areas will 
be adjusted to reflect the results of the road flow diversion. 



. All models will be run with "mixed flow" for all models except for the upper reach. . The next meeting will be September 5 at the offices of HEC. 

c. Attendees 



Hoskin Engineering Consultants, Inc. 
323 W.  ~oosevelt, St., Ste. 2 0 0  
Phoenix, AZ 85003 
Tel. (602)  252-8384 
Fax (602)  252-8385 

Meeting Minutes 

Date Prepared: Sept. 19, 2001 

Project: Contract FCD 98-32 
Delineation of Spillway Flows for Three West Side Structures 

Date: September 12 2001,lO:OO a.m. 

Location: Offices of HEC 

Attendees: Tim Murphy, FCD 
Elisa Canez, DEI 
Pat Moraca, DEI 
Kristyn Van Meter, HEC 
Paul Hoskin, HEC 

Purpose: Meeting to discuss the Spillway Delineation projects. 

@ .iscussion: 

McMicken Dam 

. Add DEI logo to the plans . Spell out the name Thunderbird . Field Reconnaissance Report photos have been reduced to 70. Check the 
reference in the appendix, and add the Figure nos. to the Table of Contents. 
Call Chuck Gardner to verify that they have sent info. to the GIS Dept. 
The GIS reviewer will be Eric. 

• Submit report to Tim by next Wednesday. . Need to submit mylars for Adobe Dam, and complete a Certificate of 
Performance. 

c. Attendees 
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1 Introduction 

The data collection phase of the spillway delineation includes identifying known 

floodplain locations, collecting hydrologic and hydraulic data used in the design of 

McMicken Dam, and collecting information regarding the design of existing structures 

within the study area. The purpose of this Data Collection Report is to describe the data 

gathering process and to present the findings. Results from this report are used in later 

phases of the study. 

2 Methods of Data Collection 

2.1 Existing Studies 

Existing studies and "as-built" plan sets were researched for McMicken Dam, 

the Estrella (Loop 303) Freeway, Grand Avenue, Sun City Grand, and for 

contributing areas within the watershed. The bibliography provides a list of available 

studies, reports, study references, and plan sets. Information was obtained through 

the Flood Control District of Maricopa County, the Arizona Department of 

Transportation (ADOT), and the Maricopa County Department of Transportation 

(MCDOT). 

2.2 Field Reconnaissance 

A field reconnaissance was conducted to investigate the principal outlet, 

outlet channel, and spillway of McMicken Dam, and the downstream area which 

could potentially be affected by any spillway flows. Results from the field 

reconnaissance phase of the study are included in Appendix C. 
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3 Previously Completed Studies 

The following are brief summaries of information presented in previously completed 

hydraulic and hydrologic studies of McMicken Dam. Excerpts from a few of the studies are 

included at the end of this appendix. 

Design Memorandum No.1: Hvdrolom and Hydraulic Desipn for Trilbv Wash 

Detention Basin and Outlet Channel. This report presents the hydrology used to size 

the McMicken Dam structures, including the dam, spillway, and outlet structure. 

Included are the methodology for determining the Standard Project Flood, the 

Maximum Probable Flood, and the Design Flood, as well as inflow/outflow reservoir 

routing hydrographs. Pertinent data from the report are included in Section 4.1 of 

this appendix. Excerpts from this report are included at the end of this appendix. 

Desipn Memorandum No. 2: Design Analvsis for Trilbv Wash Detention Basin and 

Outlet Channel. This report presents the hydraulic calculations and design for the 

emergency spillway and principal outlet structure, including the outlet channel. 

Pertinent data from the report is included in Section 4.1 of this appendix, and a 

portion of the report is reproduced at the end of this appendix. 

Hvdrolopic Analvsis for McMicken Dam. This report presents hydraulic analyses for 

several remedial design measures, including increased spillway lengths and the 

removal of heavy vegetation immediately upstream of the spillway. A portion of the 

report is reproduced at the end of this appendix. 
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4 Existing Facilities 

Major existing facilities within the study area include: McMicken Dam, the Estrella 

Freeway (Loop 303), Grand Avenue, the Burlington Northern-Santa Fe Railroad, the master 

planned community of Sun City Grand, the Beardsley Canal, and the Dysart Drain. Sizes of 

culverts and channels were determined using "as-built" plans. Locations of each of the listed 

existing facilities are illustrated on Figure B-1. Brief descriptions of the major existing 

facilities follow: 

4.1 McMicken Dam 

McMicken Dam is located west of Grand Avenue, spanning between 

approximately Peoria Avenue to the south and Grand Avenue to the north. See 

Figure B-l for location of the dam, spillway, outlet structure, and outlet channel. The 

dam, along with its spillway, outlet structure, and outlet channel, were designed by 

the Corps of Engineers in 1953, to provide flood protection for areas downstream of 

the dam. At the time, the areas downstream were primarily agricultural. The dam 

was designed to detain floodwaters from the 247 square-mile portion of the Trilby 

Wash watershed north and west of the dam (Ref. 9). 

The principal outlet, which is located near the northern end of the dam, 

discharges to the outlet channel. Flow is conveyed in a north-easterly direction 

toward Grand Avenue, and around the north boundary of Sun City West to the Agua 

Fria River. The emergency spillway runs north-south from the northern end of the 

dam. Flow east over the spillway turns to the southeast, parallel to Grand Avenue, 

toward the outlet channel. 

a 
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Data collected for the dam, spillway, and outlet structure includes design 

reports and hydrologic and hydraulic studies provided by several agencies. See the 

end of this appendix for excerpts &om previously completed studies. The design 

reports prepared by the Corps of Engineers entitled Design Memorandum No. I and 

Design Memorandum No.2 (Refs. 9 and lo), and the analysis prepared by the District 

entitled Hydrologic Analysis for McMicken Dam (Ref. 2) present the following 

hydraulic and design data: 

Dam Geometry 
Crest Elevation ............................................................... 1361 ft 
Crest Length ................................................................ 49,500 ft 
Maximum Height .............................................................. 34 ft 
Top Crest Width .............................................................. 12 ft 

Principal Outlet Geometry 
Section ........................................................ 20'high x 10'wide 
Elevation ......................................................................... 1335 ft 

Spillway Geometry (broad-crested weir) 
Crest Elevation ............................................................... 1354 ft 
Crest Length .................................................................. 2,000 A 

Standard Project Flood 
Peak Inflow ............................................................ 35,000 cfs 
Peak Outflow (principal outlet) ................................... 4,450 cfs 
Max. Water Surface ........................................................ 1354 ft 

Spillway Design Flood 
Peak Inflow ................................................................ 52,000 cfs 
Peak Outflow (combined spillway and outlet) .......... 22,000 cfs 
Max. Water Surface ..................................................... 1356 fl 

Probable Maximum Flood 
Peak Inflow .............................................................. 120,000 cfs 
Peak Outflow (combined spillway and outlet) .......... 95,000 cfs 
Max. Water Surface ........................................................ 1360 ft 
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4.2 Estrella Freeway (Loop 303) 

The Estrella Freeway (Loop 303) is currently under construction between Bell 

Road and Deer Valley Drive. The freeway alignment is north-south mid-section 

between Cotton Lane and Sarival Avenue, until it reaches Union Hills Drive. North 

of Union Hills Drive it curves to the northeast, crossing Grand Avenue and the 

Burlington Northern Santa-Fe Railroad, then continuing to the east (Figure B-1). 

Between Mountain View and Clearview Boulevards, the freeway will primarily be at 

or below grade. Prior to the Grand Avenue overpass, the freeway goes above grade, 

and presents an obstruction to flow that would otherwise flow directly towards Sun 

City Grand and southeast along Grand Avenue. Because the topography was flown 

prior to construction, bid documents from the Maricopa County Department of 

Transportation were obtained to evaluate the impacts the freeway will have on the 

drainage patterns. Plan and Profile sheets were evaluated to determine the freeway 

grades. 

Data collected for the Loop 303 freeway includes the Drainage Design 

Report for the Estrella Roadway & Grade Separation Project by ASL Consulting 

Engineers (Ref. I), and the Estrella Roadway & Grade Separation plan set by the 

Maricopa County Department of Transportation (Ref. Plan Set Bibliography). 

Excerpts from the plans are included at the end of this appendix. 

4.3 Grand Avenue 

Grand Avenue runs in a northwest-southeast direction, and crosses the 

McMicken Dam Outlet Channel at bridged crossings located at approximately the . 
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Deer Valley Drive alignment (Figure B-1). Grand Avenue improvements at the 

Estrella Freeway crossing include additional lanes for Grand Avenue, and a bridged 

crossing for the freeway overpass. 

Data collected for Grand Avenue includes the Final Drainage Report, Grand 

Avenue Widening, Beardsley Canal to Thunderbird Road by Kimley-Horn and 

Associates (Refs. 4,5,6), and the U.S. 60 -Deer Valley to Beardsley Road plans by 

Dibble and Associates (Ref. Plan Set Bibliography). Excerpts from the plans are 

included at the end of this appendix. 

4.4 Burlington Northern-Santa Fe Railroad 

The Burlington Northern-Santa Fe Railroad runs parallel to Grand Avenue, 

and crosses the McMicken Dam Outlet Channel at a bridged crossing at 

approximately the Deer Valley Drive Alignment (Figure B-1). It is elevated several 

feet above the adjacent Grand Avenue. 

4.5 Sun City Grand 

Sun City Grand is a residential master-planned community located southwest 

of Grand Avenue (Figure B-1). The Loop 303 keeway borders the development's 

north and west boundaries. 

4.6 Beardsley Canal 

The Beardsley Canal flows from the northeast to the southwest through the 

study area. The canal is typically elevated above grade. Two siphons are located 

along the canal. The first canal siphon which crosses the McMicken Dam Outlet 
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Channel is located at the downstream side of the McMicken Dam Principal Outlet. 

The second is a dirt roadway crossing southeast of the existing shooting range. 

4.7 Dysart Drain 

The Dysart Drain originates at the Dysart Drain Detention Basin, located 

within the Falcon Dunes Golf Course at the northeast comer ofNorthem Avenue and 

Reems Road. The basin provides flood protection for Luke Air Force Base and the 

surrounding area. Runoff collected in the basin is released via the Dysart Drain, 

which runs east along Northern Avenue, southeast past 1431d Avenue to Litchfield 

Road, and then east along the Orangewood Avenue alignment to the Agua Fria River. 

The drain, which was designed for the 100-year storm event, is a large concrete-lined 

trapezoidal channel, with side slopes varying from 1.5: 1 to 2: 1 (Ref. 7). 

Data collected for the Dysart Drain includes the Dysart Drain Improvement 

Project 90% Plans Submittal Design Report by NBS Lowry Engineers and Planners 

(Ref. 7) ,  and the Plans of Construction of: Dysart Drain Improvements Project, 

Reems Road to Agua Fria River ChannelZmprovements by the Flood Control District 

of Maricopa County (Ref. Plan Set Bibliography). 

5 Proposed Facilities 

Proposed improvements in the region include the currently under-construction Loop 

303 freeway, and the Grand Avenue improvements for the Loop 303 freeway overpass. 

Please refer to the sections above for additional information. 
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. . . . . . .  
flow of about 3h,000. c u b i c  f e e t  p r  ~ s c o n d .  'The volume was e s t i n a t e d  
a t  10,6133 acre-feet .  The peak d i e ~ h ? . r p  a t  Luke A 5  Forcs  Baze was .- es t imated  a t  5,030 cui)ic f e e t  FW second by t h e  United S t a t e s  Geological 
Survey. This occ.zrence i s  the  l a r g e s t  observed f l o o d  from t h i s  dra in-  
age area .  . . . . 

. . , , . .,,. 
. . . . 

~ y n t h e s i s  of Standard F r o j e c t  ~ l o o d  

12. ~eneral . --The standard p ro jec t  f l o o d  is  def ined i n  C i rcu la r  
L e t t e r  1io.X2-62,civil  Works NO. 65, dzted 20 Novexber 17b 6, f r o 3  , 

Office, Chief ,  p l  E n g i n e e ~ s .  The l e t t e r  r e a d s  in p a r t  a s  f o l l s ~ s :  

a * * Tne ' 'Qtandard FrojecS Floodv i s  in tended t o  
reprezent  a f1ocd t h n t  w o ~ l d .  be excsec2s.l i n  ~ 3 c n i t u d e  o n l j j .  
on r a r e  occasions, rnd C ~ u s  t o  c o n s t i t u t e  a s tandard  fn? -. 
design of s t r u c t . ~ r e s  t h a t  would p r w i d o  a high degrze of 
f lood protec.Lio;l as  di-ternined bjr f lood  p o t e E t i a l i t i e s  of 
th-  drain2ge s g s t a  in-folved, without i-egard t o  l o c a i i a e d  
econorLc o r  o the r  ~ r a c t i c a l  l imitat ion:  of indiviciual  p rc j -  
e c t s .  r. 3- + I n .  most case:, t h e  Stzndard P r o j e c t  Floz3. 5.ioill.l . . 
equal  o r  approximate t h e  f lood  t h a t  701113. res9d.t lacier 
e ; i s t i r ,g  cr  s;ecifiad condi t ions  of b a ~ i n  de-reloi;zent, if 
the .  most c r i t i c a l  stwm of recozd i n  .the r e g i o n  s!:c;ll* o c c w  
over the draL7-7epe a r e a  irwolvnci when hydrs lag ic  coc2Ftioi:s 
wew reacocably f ~ ? o r c i b l e  f o r  flood run-of1. 'l. -2 .Y 

Stud ies  cf avz i l3b le  h ~ ~ 2 r ~ l o g i c  d a t a  f o r  t h e  1o::or Jgua ? r i a  Aiver z e a  

0 end ad jacsn t  sc ; l th~;ec t  a r s a s  have shorn t h a t  t h e  storci of recard >;it!: 
p o t e n t i a i i y  t:?? x o s t  w i t i c i l  f lood-poducing c h z ~ a c t e r i s t i c - e  f c r  the  
p r o j e c t  are: was the  s t o r x  o f  26-29 Augi~st 1551. 

13. Stsndard p r o j e c t  ----- storm.--he storm of 26-29 Xc~:us-I 1051 -<zr 
used a ?  the zta-idar< .moject  sLror~1, t ~ i t n ~ p o s e 5  sl i :ht l ;~ *ro c?n:sr o r ~ :  
th~f  drahzpe 2rea. 1 1 

. . 
a. Storm -- tra?syo5i-t;-cn.--'&e t r z ? . s p o ~ i t i ~ n  of .It!? !.?:gs~t 1951 

-+-- 

stcrr71 over +,hz y o j e c "  I r a a  xaz  ac?oo.r$ishect tay: ((I) e:<;ire:ning the 
a c h e 1  r c i n 2 a l l  a:nounts i n  t!ie 1951 :-Cora 25 pzrcontlge-.  of t he  -can 
r a i n f a l l  e::mnts f c r  the  pried J u e  through Sephnbs-; ( 2 )  z o n s t r o c t i n ~  
en  i sor+rczntca l  map ba-eed on th3ce s:centafi3s ( z s e  p l .  3:; acc! (3) 
t r x r p o s i n g  tiis isopercec?. lal  lin;.: to such a p o s i t i o n  over tn? basin 
a s  1,101dd :eeulC i n  more c r i t i s ? i  a ~ o ~ ~ t s  cf  rain? a i l  over the dra inags  
area .  P.lthough th2  rean r e c i p i t . ? t i o r :  r'cr 3 : s  l;!o?.t:?s of .J~r:e through 
Septsxber ( p l .  I.! i n c l u . 3 ~ ~  ~ r e c i p i t a t i o n  i r c z  5oti.h l o c t l  and gene?-a1 
surz-cr s t - - .  . ;.,le use of !:hi. rr..-aill ~ e c i p i t a t j . o n  f o r  d e r i v a t i o n  of 

.. . . . . .. i .,-..--ccsn$uzls was concidered jnstlri .ab1e Zn  view of t h s  shor t  
di;t.;rl;- of t,z-znsp.3?itlcn ar.6 t h e  w i r - e l l  q u ~ ? $ t y  of d a t ~ ;  the r e s c l t  
i s  an increase  i n  coi:;, -rrn!-ivencss. 

b. i ?n in fa l l - in tc r , r i ty  p a t t ~ m . - - ~ n e  hour  bras se lec ted  a s  - .-- - - . - -,- 
the s m a l l e ~ t  t.i!?c i n t o r v a l  fo;. xilick r a i n f a l l  ' in-L2nsi t ies  voillcl be 
requi red  i n  c1cui:loi.ing t!~* r-la~d2i-d ;;-oject f l o j d .  P,o g a t t e r ~ y  of 

0 L 

7 



. . , .  . . . . : 
Synthesis of Maximum Probable Flood , . . .  . 

2 0cneral.- he -.- maximuln flood. i s  dofined a s  the flood 
t h a t  would r e s v l t  i f  the maximum possible storm r a i n f a l l  over the 
drainage area were t o  occur a t  a ,  time when ground conditions i n  the  
area were conducive t o  maximum runoff.  The maximum probable f lood 
an developed i n  tho December 1952 repor t  has been revised. The re- 

- vis ion  i e  baeed on the maximu;n possible r a i n f a l l  estimate made by 
the  United S t a t e s  'Weather Bureau f o r  the area above Alamo Daln sS.te 
on the  B i l l  1~lilJ.iams River, Arizona; northwest of the projoct  ' area. 

. . .. ! .  
' 

, . . ,' - .  2&. Maximm --.--.-.- ~ i o s ~ i b l e  ----- -- storm.--The --.- Hydrometeorologiod. Section 
of the United S t a t e s  Weather Bureau developed average maximum pos- 
s i b l e  ra infa l l .  depths f o r  the B i l l  t l i l l i a n e  Iliver Dasin by adjusting 
the rziximumpoeelble rainfall .  t h a t  had been -mn=eviou~ly developed f o r  
the Pecos $asin of h'ew i'lexico.; Because of tne considerable dis tance 
between the Pecos region .and the B i l l  l i i l l lams a r e a ,  the  est imates  
f o r  t h a t  area a re  considered t o  have been very conservative. The 
source of a i r  mass was from the Gulf of Mexico f o r  the  Pecos storms. 
As the moist a i r  i n  the August 1951 storm was of Gulf of Mexico 
or ig in  and a s  the k i l b y  Wa?h area i s  j u s t  ~ o u t n e a s t  of the  Alamo 
area, the transpositSon of the ALamo maxinum possible r a i n f a l l  to  
the  Trilby Wash ar*ea tias considered reasonable. The maximum pos- 
s i b l e  dew point  and average height of ba r r i e r  f o r  tine two areas  were 
invest igated and were found t o  be approxi.taately equal. Therefore, 

jin transposing the  Rlarno storm t o  Che 'Itrilby Tiash area the depth- 
duration values n e e d ~ d  t o  be adjusted only f o r  s ize  of area. Based 
on the Pecos . storm area-depth-duration curves, the Alamo maximum 
possib'is .rair ,Eall  foxb &,770 square miles was.increased on the average 
of 180 percent t o  apply to the 247-square-mile area above Tri lby 
War& detent ion bazin. I storm of t h i s  magnitude applied t o  the  
Yrilby Wash area nay perhaps be too la rge  but should nonetheless 
serve t o  define an extreme l i m i t  of flood p o s s i b i l i t i e s  f o r  con- 

. s idera t ion  of project  adequacy. m e r a i n f a l l  pa t te rn  developed f o r  
t h e  standard pro jec t  y t b r m  was adjusted to  the maximum possible 
r a t a s  as  developed t o  a r r ive  a t  the  maximum possible storm f o r  the' ' ' 

prodect area.! . . I . .  
, . . . . 

- . .  , 25. Rainfall-1~9,s. r a t e s  and bbasa 'flow.--Ground conditions . . , -...- -------- 
conducive €0 maximum runoff would be reflec.ted i n  minimum r a i n f a l l -  
l o s e  r a t e? .  . Ihe loeb r a t e s  f o r  the subareas ute shown i n  the '  para- 
graph on Loss r a t e8  under a preceding heading t i t l e d  "$ynthesis of 
Ftandard R o j e c t  FLood.'~ Iror the maximun probable flood, a constant 
l o s s  r a t e  equzl t o  the minimum was assumed for periode when the 
r a in fa l l - in t ens i ty  r a t e s  exceed the miaimurn l o s s  r a t e .  A9 i n  the 
a n a l y s l ~  of l o s s  r a t e ?  f o r  the standard project  flood, the aasulnption 
appeared reasonable t h a t  the boce r a t e  during periods uji.th r a i n f a l l  
i n t ens i ty  r a t e s  of lee: than Cne minilnum l o s s  r a t e  wou1.d be only 90 
percent of the ra infa l l - . in tens i ty  r a t e .  >ape flow was considered a 
negl igible  fac tor  and was not included i n  the maximum probablo flood 
synthesis. 



. . 
26. Dcr~elop;rcr~t of the  c.~xir??tm probnble flood.--me development -- -. . .- - --- 

of the maxiniusi prooaS1.e L'looa waz siinilw t o  the develop~eent of the 
etandard ? .~o jec t  flood. Hydrqr.aphs were developed by uudag the 
d i s t r i bu t ion  era2hs i ~ s e d  in  i!!e colcputaticns of t h e  standard project  - 
l(lood hydror~ra~h.  The r e su l t i ng  maxinun probable flood peak for  t h e .  - - 
pro jec t -a rea  i s  .120,000 cubic f Q e t  per second. 

Synthesis of Recorr;;.enZed Spillr.:ay Design Flood 

27. General.--The bazbc f lood  estimates.  in plazriing and design of --- 
pro jec t s  a s  given i n  Ci-ril Znginesr i jullet in Xo. 52-8, subject, "Stsndard 
FYoJect Flood  determination^,^! and dated 26 i.:srch 1952 reads  i n  par t  as 
follows: . . 

. . 
.;' .... - 9 r.:a:;inuin wob351e (w roaxir?.~m possibie) f iood e s- 

t i n a t e s  are i;pp,iica'51e .to p.rcSects ~ h s r e  c~ncider~t tFo:~  i s  t o  
be given t o  v i r t u t l l j .  corr.pl,lete security againct po ten t ia l  
f loods.  App1icztior.s of such estimztes are  ucunily confined 
t o  the determinetion of spillvajr requi.~enents f o r  high dm:, 
but i n  unusuzl czsss  xay cozsbitute the design flood f o r  
l o c a l  p ro tec t io !~  r.toz-ks >!h?rc an exceptionally high degree of 
protection i s  ad;-ieable an i  ecsrtoiPically obtainable. a -3 

A s  the proposed .dam i s  not  oa ly  rel.ai;irrely loii and in an agr icu l tura l  
area cnere l o s s  of 1Lf.s v7v21d ilot be ex.pectid to  occur w e n  i n ' t h e  in- 
pobab le  event of d&% .-?fail>xe, artl a s  t'ks b z ~ i r .  shape, uhich closely 
ress.r.5les a leveed channe2, j.s such tka: a destructive kc ail of wa:ertI 
uo!lld not l i k s l y  f crr;: i f  %lie daz >:ere breac!.zd, a flood of l e s se r  
xcg?.itx?e than the rr.a?An?2ii! .pokable is recoa:!:zodrd f m  ~7iD.ca-y d e z i ~ n .  - 
- 3  rile develol:rceot of t h i s  f lood i s  g i r sn  i n  the fol1owj.g~ ~zrag3'2ph. . 

..- 
28. Spillt:ay c'.esirin ~ c a r . ?  232 sood,--lhs :-econ?e&ed spillway - -.--. - 

design flooc: v2s  derivca ;r a 251.e ~0:1~?,"vatbve e ~ t i z i t e  0 1  t!le ctan.I2:'6 - . . .-.. projec3ffooC. Th:? sta!ii::*.d - r o j 2 c t  storm w n c  retained, but the rail$&- 
l o s s  r a t e s  ,,!ere re*dccd. The e a t s s  z e  Yne same a s  those xsed f o r  the  . . caxim;!:! proS?ble fiood w i ~ h  th.2 cxcepticn tha t  i n  the f k s t  f o w  p ~ r i c d s  
cf h i &  intocsiVj  -tks 102s r a t e ?  :.:ere &=creased f r o x  a s  i n i t i a l  0.30 . . inch par hour. to  0.Z-i:ich-pel.-hcr z:nlxx csed f o r  the ;aaxix,.~a 
probable flood. i?r~e dsv-.?.r.c~9ri: or' 5.2.; ,cpil.h!27 design flood -,!as s i z i l a r  
to  t h a t  cf t!i? stardard ; . soject  fi .0~3. i%e ??ili!.izy ddeign flood hy&-c- 

+ gr?.?h (,-za!c T i a :  92,fC.3 'set Fzr secosd) i s  .?:?om on p la te  8. 

Adequacy of Floods 

23. St:?rd%.d ~ ) i ' o j ? . ~ t  ?lc~?.--Tke ezt ixale  of t h e  s+,andird project  --.---- 
fl.oc:l, 2s  i.;..re.i.oFzd, i s  co:,s>..'srcc: . ~ ~ t i s f z c t o ~ ; ~  .. f o r  a flood tha t  clculd 
be exceeded o111y on r a re  occnrio:~s. A conpar i~sn  of f lood mag~~i t l~dcs  
i s  d i f f i c u l t  because of inl;6ec~r!te &at%. Tho n!agnitude and r e l a t i ve  
r a r i t y  of $!?E: ft indard ;:,?o:ect f l c o j  may perh?.:,..: best be jcdgad f ro3  the 
f a c t  t h a t  t!?e !V~:;u..:t 1951 scorn o:r wilic11 the flood estimate i s  Sazed i s  



. . t he  l a r g e s t  observsd g e n e r a l  m m e r  storm of r ecord  f o r  conpsrat;le . " .  
a r e a s  i n  kriaona, i n s o f a r  a s ' c a n  bc dstermined from r a i n f a l l  r e c o r d s  
and ava i l zb lc  accounts  f o r  the p a s t  75 y e a r s  ( s s e  t a b l e  2).  The 

, standard-project-f lood pzak of 35,090 c u b i c  f e e t  per second. is 
s l i g h t l y  l a r g e r  t h a n  t h o  t o t a l  nonrynchroniited f l o w  of 3L,030 cubic . , 

f e e t  pe r  second es t ima ted  f o r  t h e  f,ugust, 1951 f lood,  and the  stand- 
al-d-project-flood volms of 32,800 a c r r - f e e t  i s  more than  t h r e e  
ti:,-.es t h e  es t imated  v o l w : ~  of 13,600 a c e - f e e t  i n  the observed 

. . f lood.  A coaparison of the  ~ t a n a ~ c l - p r o j e c t - f l o o d  peak discharge 
. . 

p e r  square m i l e w i t h  peak d i scha rges  p e r  square m i l s  of f l o o d s  of 
r e c o r d  i n  nrizona snd Ncw Xexico and e l s o  ?:ith Creager ' s  enveloping 
:curve of maxi~~u! f l o o d s  i s  ehowr? on p l a t e  9 .  The re la t iv iz ly  low 
p l o t t e d  posi t ion o f  t h e  p o j a c t  f l ~ o d ,  u h i c h  i s  based on a g e n e r a l  
storm; i s  t o  be expected  bscause t h % t  ppart of t h e  enveloping ,curve 
is.. base.d on f l o o d s  of h igh  peak ( k d  l o x  i.ol;:xe) t h a t  r e ~ u l t e d  ' f ron  

' 

: . . l o c a l  storms. Alsoj t h e  elongatad z:la?e of the w e a  and t h e  r e l a t i v e l j -  . . 
. ... f l a t  - s lopes ,  which r a s u l t  i n  a c o n p a r a t i - ~ e i y  l o n g e r  t i x a  o f  concen- 

t r a t i o n , .  tend. t o  produce a r e l a t i v e l y  low p l o t t i n g  p c ~ i t i o i l .  . . 

30. I<,i;cimuu!.n p r o b ~ b l e  flood.--Th? i r ie~ni tude  o f  the  naximam 
probabie f iood i s  b c s t  i c d i c a t e a  i::' '*e s e v s r i t y  cf tha  ~ a r i c u s  

: hyciroloeic f a c t o r s  ( s t o m  magnitu2z azd ra t te i -n ,  l o s s  r c t e ,  and 
. A 

. . 
d m  . d i s t r i b u t i o n  of r u - a f f )  on t!:?ich t h e  f l o o d  e s t i z a t e  i s  based. . . 

- . A .  f u r t h e r  i n d i c a t i o n  of t h e  ~ e v e r i ' l y  c f  the  ~::a:&~.;.uni probable f lood  
i s  t h e  f a c t  t h a t  it i s  sbc..it 3.5 ti-.-. a s  i x p e  25 the  ~ t z x i a r c !  
p r o j e c t  f?.oo$. A co.iipari?or. of tile na:<ina~-proh2bLe-r'iood p;ik . . 
discharge  2er  .'?;me m i l  v i t h  r?z.jo? f l o o d s  b .Arizona 2nd Ws?l 

' 

Fiexico, and % i t h  Creager ' s  c:!velopi~: rui-ve o f  ?axLmm floods,  i s  
~ho:;:~ on p l a t e  9. . . 

. 21. Becom?eri.ded z~ilL!<a; de r i cn  flo?$. --Xqo adequzcj  of t h e  -- ---- 
. r ecc r~?ssded  spi i lw&y de-oocd i s  be=: i cd ica t sd .  by ihe nagnitude 
cf t h e  sivorro ar.2 'the SP-vericy of thc  raLn_'all-lozs r z t s s .  'Tho l o s s  
r a t e s  averaged onlf s l i z k t l y  hb:h?r than  3 - ~ o e c  use6  f o r  t!le ma:da.u:a 
poss ib le  s t c r a .  7ke ask flo:.: (52:OSS cubic  f e s t  p r  s ~ : o R ~ )  azd 
the  t o t a l  c-olum? (b!~, OC3 s c r e - f e e t )  of t!;s reco;.r.z:.S',ei, z~illz!z.y 
des ign  floc'd a re  about  1.5 ar?d 1.3 t k r . ? ~ ? ,  r a s p e c t i v e l y ,  a; l a r g e  
a s  corresponding v a l c e s  o.? th?  'stacCirci ,?roJzci; Ciocd. A co.7ipzrison 
o f  tSe  spil?.asy-design 1:caX c'i.scharzs sqczre  !rLls :;ith major 
f l o o d s  i n  ti:-Lzonl and ?72:4 ;e);ic3; 2nd ::Fth C?iz:.:er t s  er.-,relo~ing 
crve of rr.a;t5fimz flos",, is ?hoi;.n or: p l a t e  9 .  

. . . . 

32. I?encr:.l.--The p lan  f o r  Wilh:.r !:Ta_ch d e t e n t i o n  k s i n  and out- --- 
l e t  ck:';ar.r.el cor,rzrponds c e n e r d l y  t o  t h c  pl3n recorr~er~ded.  1:) t he  1952 
survey r e p o r t ,  except  t.hat t h e  da:ii @nbzn'.c&.?t vcu1.d be 2.5 f e e t  lo:<cr. 
I n  the f i n d  d o - i ~ n ,  on which 19oric b:ts been in i t , i a t ed ,  ir.irmr func- 
t i o n a l  de-ign r c ~ i s i o n s  u i l l  be ccncl?i.?ed, inc lc t l ing  p3scFDle modificz- 
t i o n s  f o r  p ro tec l ing  t h e  es:'~2:lkm-.?L a t  i!lfio? concentrat.j.s!l po in t s  and 



Table 7 

Sunmary oQor.bincnt data, Tri* ' ; f~sh 'dotontion bnsin, Ariz 'or i  -- -.-- .- - ---_ . 
. . .  -- ------_I---- - 

I tem . . . . . . . .  C n i t  : .QuantiDj - ---.-------- - --- 
: 

Drcinago area.........,...................: ~~~~3 milen : 2.17. , 

Dam (oarth-, sand-, an6 ~ r a v a l - f i l l ) :  
Cres t  ele~atione...**..r..............r: Feet ,  o.s.1. I 1,261.0 
Eeight  above streembod......,.....'.....: Feet.......,....: 31.5 
A ~ a r ~ p e  haight....~r..r...i.rr..........: ..rrdo..l......u: . . 20.5 

. Length a t  crest........................: .... do...,.....,: . 49,500 ... Freaboar&...............,.,...........r ~ d b . . . . . . . , . . :  5.0 
Spil lnay,  on 1ef . t  ebutnent  (+cad c r e s t  - : : 

. g ~ o u t a d  s tone ) :  : .:. 
. .  Cres t  lengti:.~...........;.............: .... "do,.........: 2,000 

Cres t  elevation.....-.................: Fget, n , s , l .  . 1,354.0 . 
Cut ls t s :  : . . I 

~ l o o d  c o z t r o i  lun&atud)f . : . . .  

. .  1 0 f x 1 0 ?  dou5le bo::*..........+....*.: l!umber...~......: ..I: ' 

I n v e r t  e l e v a t i o n  a t  intal:~.. : Feet ,  n.s .l. . ........ : . 1,335.0 
Conduit length......................: Feat............: . . .  . . .  110 

Drainage (ga tsd) :  
2%" d i m e t e r  pipes..........,.......: ?Juxn"er,....,....: 6 

Standard p r o j e c t  f l o o d  (design f lood) :  , . 
Peak irZlai...........,......'.. ...... ..: C,f .s  ...,.. ..... : 35,000 
Peak outflatf.....*..........*...........: .... do......,...: 4,650 
Qolune (3.5 days),.................,..,: Acrs-feet.......: 32,800 

S?illwey d a s i g n  f l o o d  : . 
Peak inflc:r............,...............: C.f.s..,........r 52,000 
Peek outflm.........................,.: .... do.........;: 22,000 
'IO~UZS (3.5 days).................. .%: hero-fe~t .... ,..: 44,030 

Storage allocai5.on: I 

Flood control..... ....................,.. : Acre-feet.......: 16,800 
Secfinen*......................'.........: .... do..,....,..: 2,500 - 

Total.........................,...,.: .... do...,..,...: 19,300 
ST il lway : : 

Cres t  d?ovation...............,... . :  Fee t ,  m.3.1. : 1,354.0 
&ea...........r.......................: kcras...........: 2,230 

ECm-inum r7at.e~ s u r f a c e  c : 
Elevation....,...........;.............: Feet ,  m.s.1. : 1 ,.3.56.0 
+ ~ a . . . . . r . . . r . . . . . . . . . . . . ~ , . ~ . ~ . , . . . . . . .  l icr~s. .~. . . . . . , . :  2,520 
capac i ty  .(~ross)......  .......,.. ... ... • : licrs-feet... .... : 23,600 

J : 

.. 
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CHAPZER 111 - HYDRAULIC DESIGN 

17. Outlet structure.  - Detai ls  of the ou t l e t  s t ruc tures  are  
shown on sheets 2 and 3 of Inclosure 6. The Survey Report of the 
Los Angeles D i s t r i c t ,  Corps of Engineers, irdicated the ou t l e t  works 
should have e capacity of 4,450 c.f.s., a t  gross pool elevation 1354.00, 
t o  meet the requirement f o r  the reservoir  design flood. Hydraulic 
s tud ies  Fndicated t h i s  requirement could be met by an ungated, 20- .- . 
foo t  s i d e ,  rectangular flume ard v e r t i c a l  breast  wall contz-01 with 
its bottom edge s e t  a t  elevation l3U.10 t o  give an  opening of 10- 
f e e t  high by 20-feet wide bebeen  the inver t  of the D m e  and the 
bottom of the breast mall. The inver t  of the f l u e  is a t  elevation 
1335.00 a t  the upstream srd and has a slope of 0.0136 to  elevation 
1333. SO a t  the  downs trsac. end, 

18. The h y d r a ~ l i c  computations cce based on s w a r d  methcds 
of computirg flow i n  open channels ani  o r i t i ces .  M m i n g ' s  formula 
i s  used i n  t h s  coml;utation of open charael flon. The general fomu- 
l a ,  u = CA-, is used f o r  o r i f i c e  f l o a .  A f r i c t i o n  coeff ic ient  
of n s 0.012 i s  used for  the concrete f l i ~ ~ e  ard 3 coeff ic ient  of 
C = 0.875 for  orLeice fl07i.s. Computations for  the disc:?ar,-e r a t ~ b g  
are  shorrn on pages 1, 2, zrd 3 of Inclosure 2. The discharge ra t ing 
curve i s  shown or. pegc 4 of Inclos=e 2. 

19. Further study oil the discharge r s thg  nos m6e by hy2ra~-  
l i c  model studies corducted by the Los h g e l c ~  Di s t r i c t .  'i'hcse 
s tuc i e s  :!ere acthorized by l e t t e r  f i l ?  No. SFiGT (Aguz F r i a  tiiver) 
from South Pacif ic  Eivision t o  Los Angeles Dis t r ic t ,  subject ,  flPlood 
Protcction, -Luke A i r  Force i?oss, %ode1 S t ~ d ; r ~ ~ ,  dated 11 December 
1953. The maiel aas c0nstructi.d to  a scnie of 1 to  1S and consisted 
of p a r t  of the resarvoir, the outic-t acrks, s t i l l i n g  basin, a d  about i 
300 f e e t  of the re turn chamel.. Fcr f r e s  flow or  open channel cordi- 
t ions  the mcdeldischarge nos about 10 per cent l r s s  than the con- 
putod d i s c h g o  due t o  tb-e f a c t  tht enirince contract ior  :7as greeter 
than cortemplsted. For con+zolled o r S i c e  flow the entrmce con- 
t r a c t i o n  combinid with a consi6crablc- vor t icz l  action a t  the breast  
wal l  made it necessary to  increase the s i ze  of the o r i f i ce  to  ob- 
t e i n  the desired discharge of L,450 c.f.s. et  gross pool 51s-retion 
1354. This was accomplishad by m i s i . ~  the bottom of the breas t  
.;!all t o  elevaticn 1345.10, giving an 11 by 20-foot openir-g. A table 
giving mcdel dischuges for  various pool elevations is shown on 
page 5 of L~o loswe  2. The r e s u l t s  =e plotted on page 4 in com- 
parison with comytcd discharges. 
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................... . 
. . . . . . . . . . .  

... -. - - .. - ....... e n t  a t ' t h e  entrance t o  the  o u t l e t  works Fndicated a h u m  . . . . . . . . . . .  .-.... 
. . . . . . . . . . .  ve loc i ty  of U f e e t  per  second a t  the retaining mans  uld 5 f e e t  

pe r  second 15 fee t  from the  w a l l s .  Therefore, the  embankments viere 
. . . .  

r ip rapped  f o r  a width of 15 f e e t  from the walls f o r  protection 
aga ins t  erosion. 

21. A concrete jump basin  is provided a t  the downstream 
end of the ou t le t  flume in order t o  diss ipate  the energy of out- 
l e t  f l m s  up to  4,450 c.f.s. by means of a hy6raulic jump. A 
35-foot long rectangular shaped ramp c o m c t s  the flunz t o  the 
basin.  The r a p  varies . i n  z S t h  from 20 f e e t  a t  the upsczean en3 
t o  30 f e e t  a t  the f loor  of the  jump basin. In order t o  u i n t a i n  
pos i t ive  pressures on the  bvert  of the r w p  and to  a id  in the  
s p r e d  of the f1or-1, a t r a j e c t o r r  curve based on ul initial velo- 
c i t y  of 29.80 f e e t  per secorz is incorporzted i n to  the design of 
the  r-mp. The m a x h  slope of the r a p  is S = 0.46. The basin 
i s  30-feet vide by 65-feet long ~ i t h  f loor  2 t  e levat icn 1320.00. 
The b a s h  i s  designed f o r  4,450 c.f.s. with resorvoi- pool a t  gross 
pool elevation i354. Tie bas in  v:alls are s e t  at  the elevation 3340.5 
which is based o r  a s p i l h e y  f l o d  pool f io? of 4,860 c .f .s., 
allowi,cg 3 f e e t  of freaboarri. Ti70 ro:7s of baff le  blocks, 3-feet  
wide by 3-fsat high spaced at  6-foot centers provided 03 trans- 
verse  axes 32 f e e t  a d  G3 f e e t ,  r e s ~ e c t i v e l y ,  from the u3strea.m 
ell? of the basin. An end si l l  1.5-r'eet high is ~ r o v i d e d  a t  the 
downstream erd of the basb. Water surface prof i le  s tudies  f o r  
the ou t l e t  c b m l  dascribed i n  pzragraph 23 i x i i c ~ t e d  *at n i t h  
the  use of baffle blocks a d  end s i l l  there i s  suf f ic ien t  depth of 
t a i l r a t e r  a t  the jump bzsi" t o  maL.tah an h&raulic j w p  fo r  bcth 
p r o j e c t  d6sigri cordit ions ami f o r  a s t c d r  flo:: of 4,450 c.f.s. 
the  ou t l e t  che.mc.1. Cocputations fo r  the jm:p basin a re  shoi?n or? 
pages 6, 7, 6 of Lqclosurc 2. Hyd?aulic ~ c d e i  s tudies  des- 
cr ibed in p e ~ e r s p h  19 i rLicated operation of  the s t i l l k g  basin 
ivould be very sa t i s fac tory  f o r  project  cissign coorit ions.  For 
a dischzrge or" 4,900 2.f.s. a t  spillr:aj- d.esign fiocd pool e le-  
va t i on  1356 the opereticn ::.as s k i 2  setisfectory.  

22. Outlet channcl. - Plan ard profi le of the ou t l e t  
channzl are snown on sheets  8 anl  9 or' Lnclosl~rn h. k t rane-  - - -  -- "-- r - 
zo ida l  t rars i t ior ,  channel, f l a r i n g  f r m  2 bottom :.:icit:b of 30 f e e t  
a t  S t a t i on  ll#16 t o  60 f e o t  a t  Sta t ion 11;91 v i t h  2-1/2 side s i o ~ e s  
i s  provided et the dwr is t rom en3. or" the ,imp basin. ' To furnishA 
bank protection the water s i d e  of the t ransi t ion s ide  slopes are 
riprapped. From Stat ion l l f91  t o  Stat ion 12+&1 the  s ide  slopes 
in c u t  are :7xped from 1 on 2-112 s ide  slopes t o  1 on 2 side slopes. 
The mater side of the embmhents  have slopes of 1 on 2-112. The 
r i g h t  levee i s  provide6 nith a bem of about 12 f e e t  begiming a t  
S t a t i on  l2f4i .  The l a f t  levee i s  t i ed  into the l c f t  bc?& of tho 



"- - 
~t s t l t i o n  54143.30, 
top of siphon a t  ohm- 
hld39.19 the channel 
-7, -. 
~27s 60, 70, a"< 69. 
brid<e on tile AT=;.' 5. 

i.3 urstect  the abatm - 
foot concrete siphon 
iq-gert, crosses t h e  <. 

ag,=i,not degradation :. 

Stz t i sn  77 f16.53 the 
cpzrmel i n t o  a chair; 
sho??n on shoet 9 of-  
enpt i is  in to  a vash, 
River. 

23. @&-ologic 
tilat, for  project  de 
cept tile I'~OV:S of t'r, 
fits Biver a t  S t a t i c  
~ 7 g  '::!e pra jec t  2e.s:' 
31uii3 for  varibus r .  

'of Iilclosure 2. Iia! 
=face prof i les  n i i  
over5od: areas. To 
c r i t i c &  flow %auld 
out to  enter the o r '  
thc chzriYrei vamj fr; 
?rash uld t i e  dm?nst..: 
In  the charnel a t  t: 
velocit ies vey fi.0;. 

ch;znrr,el b&~-i9cn C'. : 
the 6Gi?oot s t n ~ c t u -  
trw,r,-ition from t::c 
Uf31 t 5  the efid si.  
frcm 10.7 to 4.5 fe .  
f 2 ~ 3  prof i le  s.!l 
T:ri;ical cross s o s t i .  
C w V ~ S  ar! shr,~.yn on 
SWf2ce p ro f i l e  i s  

. . . The s r a j e c  
f.s. z ; d l - a a c  ctu. 
bc lccated a t  S t e t i  
k tho e a d y  f o r  tt. - .  
f ~ 0 ~ 8 V  0cc:rs scvc, 
12.2 f so t  ger secor. 
the @u-LIe< viash a r z  
sections m-d arc2  2: 

R - 4 .  sLu-fnco profi." 

~ e z o i d a l  6Qfoot c l~amel  has an inver t  slope 
: a t  S ta t ion  ~ f 9 1  and ending at  Statior. 6q16.53, 
,y 3-foot concrete siphon for  l a t e r a l  1, with 
invert, crosses the channel. A t  Station 
2 s  under a 4Gfoot  wide bridge on U. S. F!.zh- 
s ta t ion 6993.42 the charnel passes urLder a 
>ad. The s i d e  slopes under the bridges are  
idth  of 10 f e e t  on each ~ i d e  o f ' t i ~ e  bridges 
fmm erosion. A t  Station 67f06.76 a 4 by l+- 
Lateral A, v i t h  top of sishon a t  charnel 
21. The concret; si9hor.s serve as  a bontrol  
s c P ? n e l  bottom. Fron Station 69#16.53 ~AJ 

a e l  t rans i t ions  fro.? 2 6Gfoot  trz;ezo&sl 
th  a n&.u~ botton ~ i d t h  of lC0 f e ~ e t  as  
surs 6. A t  Station 32$;~114 the outfloiv chcnne1 
:h in turn ,runs so~:the?l'lg i ~ t o  the Agua FrFa 

es from Design lJenoo,-aciu;r. 50. I i'".d;;cated 
conditions, the  outflow c!lm--el would Lrter- 

rasi~es bekeen  the cuset cash 20- the Agca 
" /, .f44 an.&. Stat ion o c r 3  -;;1 addition t o  carry- 

.or? of 4,!>50 c.f .s. fro3 the ou t le t  structure.  
I o i  the ou t l e t  ck=nel a e  l i s t e d  on page 9 
: s  f o r m l a  i s  :~sed fo: ccx<~~-~ta$ion bf water 
; 5.025 f o r  c h a r ~ e l  arcs 2nd n = 0.030 for  
1 the v!atcr surface profile it V i s  found t h s t  
: a t  Station 3.9479 ahere t5e water s p r ~ a d s  
.!ash to ' t i ie Ac~n Frla FX-.?er. Tjeiocitics ir, 
L to 1C.8 f e e t  ;er second betvieei~ ilke ou t l e t  . 
2nd of tile bGfco t  oka'~qe1 a t  Stztion 77+16.53. 
tere1.A siphon 2nd wee? thc br i5 ;~cs  t!le 
t o  4.9 f e e t  pcr second. Velocities in the 

c~>~z:is 60; 70 w.2 89 KT(! Lhe 1.1pstrc.a:~ end cf 
: J froin 4.1 ts 1.1 foot pa- seco.rrd. Ic the 
r z z  ond cf -L1= 6Gfoct char.r.ci a< S t a t i c s  
: ".;o +- ou t l e t  $r,ri?ctoro the vcloci t ics  -.o-v J 

:r secnnd. %m;ut?ticzs f o r  t:1c -..- ,.dtsC SIC- 
n i;2g~s 10  tlrou$;.1 17 of b ~ l o s u r o  2. 
rid corrcs?cnr&~ng are2 an? * d r i a c  r a a  
:s 1 8  through 37 of L".closui-c 2. .The ?inter 
: cn shcct 8 o f  L-.-,loslrn 5. 

 jig^ discktrge f o r  thc out le t  x t rh i s  l4 ,OCO c. 
k.di-ated t h a t  thc dnnstrcz? .cozto,-01 :rv;lE 

53458 vhcrc the %ash cops Lrto a ieep glallJ-. 
fcr surface prof i ln  it aes  f o i l ~ c  t h a t  c r i t i c a l  
>tiicr loc?.ticns. Vc lx i t i e s  w?7 f r o a  4.2 t o  
n do.v.putatioas f o r  t ke  ~ m t c r  surfac? p+ofi l o  i q  

:in cil pagcs 33 m d  39 of L~clcsure  2. 'Cross 
~ x k a u l i c  raZi i  curvcs arc not i?zluded. The 
s ShOr~n cn shcct 8 of Ii~c1cs;re 6. 



. . 
25. S u i l l w a ~ ~ .  - The spillvray consis ts  of a 6-foot w i d e  broad- 

crested w e i r  with c re s t  elevation 1354 ad 1 on 2-1/2 s5de slopes. 
The c r e s t  length a t  elevation 1354 is 1980 f ee t .  In omer t o  de- 
crease v e l o c i t i e s  a-ound thfi abutments, tho e d s  slope up 1 on 10 
t o  elevation 1356 end then 1 on 2-1/2 to the top of the d m  at  
elevat ion 1361. The approach i 3  excavated to .e lcvat ion U50  on a radius 
of 2,000 f e e t  viith center a t  the r i g h t  cbutnent. The r e tu rn  channel 
is graded sloping from each s ide  t o  tho centerl inz so that no rm1  
drainego x i 1 1  be cerried over the siphon of the Eo~rds ley  Canal in to  
the ou t lo t  chanrel. See sheet 4 of Inciorurc 6 for  d e t a i l s  of tne 
spill71ey. 

26. The s t e n d d  weir fornula,  U ;. C L I! 3/2, 1s use6 f o r  ra t ing  
th2 broadcrestad ne i r  jus t  upstrcm" fron thc b e g i m b g  of cirziiaoi~n n i th  
C = 3.09. Since the length of tho c re s t  i s  lcng i n  compziscr. t o  the 
c2epth of matcr,. the spillway i s  m t c d  as  n roctagulzr uci- ~ i t h  "L.11 
e q ~ d  t o  the  flow are& of the trapezoid a t  c r i t i c a l  depth divided by 

! the assumed c r i t f c a l  depth, Water surfzce profilos computcd for  
the approack charaol for  various dischmges and ZJVI values of IIC 11 

I vere obtained t c  iccorporzte approrch losses. T ~ e s e  'vllucs of IIC" v ~ r y  
fro;: 3.09 s i t h  nc flo7:{ to  2.60 i:ith a discharge of 76,8W c.f .s. 
Eydrrulic sturlics irxiicntcd t h r t  there i~ou l5  'sc x r y  l i t t l e  r i s e  :n 
th? m t c r  surface from the cioi'ins*aem to  th;. upstrcm ard of tno .; reservoir  cxcludi.ng approach lossos. Corputetions shown on pagcs 

I 40 tkzough &L of I~cclosuro 2. Tic'izc d ischugc  r;ltir,g is shonr. on pago 
45. The sp i l lnay  design flood rout ins  i s  shozn on pakes 46 C ~ o u g h  51. 

Y 

27. A water surlec:, ~ o f i l e  i s  conput03 f o r  tiic re turn  chcnncl 
zssui:iing thz t ,  with i r '+ '  ~ , ~ u 1  corrliticnz, c r i t i c z i  flo:: aouid occur 
ovcr thc  r i g h t  b a ~ k  of the E C . ? ~ ~ S ~ C Y  Cnnd .:!hit:? i s  a t  e l e v ~ t i o n  1338.5. 

! Conputcticns erc siiu::n on page 52 of Inciost.ze 2. Tie righf spi1l;ia;r 
$ levee i s  prccidcd with 3 fee t  of f r ecboad .  No levee is pro-ri6ed on 
3 
8 t h c  l c f t  s i6o  of thc spil>::.;.ay chcracl. 
$ 

26. Siuhor.s. - T!!G corcroto siphon for  the Be~rcisley Canal is 
i 10-foot high ani  12-feet vide and is F,&C n cor.,pownt par t  of the cut- 
& 

x off a o i l  f o r  thc j.ap basi?. "drcuiic studios i d i c c t e 2  the l o s s  
ihrough the si?hon ~ioulc be about 0.5 f ac t ,  but tho errbanhents on 
thc  Boarcisley C2n.l ere sv.fiiciontly high t o  provide oVer O C ~  foo t  of 
fr:ehoad f o r  tk ciasign f i ~ ; ?  of 100 c.f .s. ComputzL,icns i c r  the  
siphon l o s s  is shov;;n on pzga 53 of ~ ~ c l o s u r o  2. 

1 fi 
i? 29. The concrctc siphon f o r  l a t e r a l  30. 1, crossing thc ou t l e t  

!$ channel a t  Stat ion 50i43.29, i s  3 by 3 f ck t  k ccloss section. Conpu- 
A 

8. bations i n d i ~ a ~ d  the- loss  tkzocgn tlic siphon could bc about 0.8 f ee t ,  
1 but tne baciwater i i i l l  have ho c f f cc t  on thc d i s c k i g e  et thc tu;-ncut or. 
8 Bcanislcy Canal. Corcputations f o r  h c d  loss  tircli;k I z t c r a i  1 siphon 

i =c! shcvin on page 54 of Inclosure 2. 



.. , by 4 f e e t  .in cross section. . Gom?utations irdicatt-d the  l o s s  . . . . , ,  , , ,, 

. . . . . . . through the  siphon would be about 1.3 fee t ,  but c u  emb,bankmcnts 
a r e  high s o  there w i l l  be a freeboard of more t han  one foot. HY- d r a u l i c  s tud ies  irdicated that backwater, due t o  the l o s s  of head 
through the  siphon, would have 20 effect  on t i e  discharge t hough  
the  2-36 inch pipes a t  the Beardsley Canal turnout t o  k t e r a l  A. 
Computations for  heed lo s s  tPxough l a t e r a l  A Siphon L-e si;o!7n on 
Page 55 of Inclcsure 2. 
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0 
1, Introduction 

The growth of vegetation above the emergency spillway of McMicken Dam has 
become a concern. The vegetation may be affecting the ability of the emergency spillway 
to properly release excess storage water. 

The purpose of this report is to document the hydrologic analysis for various 
modification alternatives for the Emergency spillway for McMicken Dam. The 72-hour 
Probable Maximum Precipitation (PMP) general storm was used in this hydrologic 
analysis. More specifically, the hydrologic analysis is conducted to investigate and 
compare the effects of clearing the vegetation, or moving or enlarging the emergency 
spillway of McMicken Dam. The results of the analysis are documented in Tables 1 A, 
IB, lC, and ID. 

The HEC-1 models are developed by modifying a previous HEC-1 model (Zhao, 
1996). The U.S. Army corps of Engineers HEC-I (version 4.1, July 1997) is used to run 
the models. The results can be found in the HEC-I output files in the attached computer 
diskette. 

2. Previous Hydrologic Analysis 

McMicken Dam is an earthen flood control structure designed and built by the U.S. 
Army corps of Engineers in 1955 and currently operated and maintained by the Flood 
Control District of Maricopa County. See Design Memorandum No. 2, Design Analysis 
for Trilby Wash Detention Basin and Outlet Channel, March 1954. It has a contributing 
watershed of 247 square miles. Design Memorandum No. 1, Hydrology and Hydraulic 
Design for Trilby Wash Detention Basin and Outlet Channel November 1953 prepared by 
the U.S. Army corps of Engineers was the basis for the design. Design Memorandum No. 
1 shows that the peak inflow for the Standard Project Flood to be 35,000 cubic feet per 
second (cfs) and states that the Maximum Probable Flood is about 3.5 times as great as 
the Standard Project Flood. 

1111983, Sergent, Hauskins & Beckwith, Consulting Geotechnical Engineers prepared 
a report for the Flood Control District of Maricopa County entitled "Surface Water 
Hydrologic Report, McMicken Dam Restoration Study, Maricopa County, Arizona". 
This study used HEC-1 (version 1981) model to determine a more detail analysis of the 
inflows to McMicken Dam and the outflows from the dam. This study used 8 hydrologic 
sub-basins in the analysis and developed a Maximum Probable Flood peak inflow of 
120,000 cfs, with the peak outflow of 95,000 cfs at a reservoir elevation of 1360.0 feet. 



Rumann and Sutko of the Flood Control District performed a more detailed 
hydrologic analysis, in 1987. They used 44 hydrologic sub-basins in their analysis. In 
their analysis the HAESTAD 900-ordinate HEC-I (version 3.2c, 1985) was used and in 
future studies is designated PMPI .DAT. Their study developed a Probable Maximum 
Precipitation Flood inflow of 114,850 cfs, with an outflow of 90,105 cfs at a reservoir 
elevation of 1360.43 feet. 

Bing Zhao of the Flood Control District, prepared a report dated December 30 1996, 
entitled "Hydrologic Analysis for McMicken Dam". In this report he updated the 
Rumann and Sutko 44 sub-basin HEC-1 model with an updated elevation-capacity curve 
for the McMicken Dam reservoir. He used the HAESTAD 900-ordinate HEC-1 mode! as 
was used by Rumann and Sutko, which is, designated PMP2.DAT. He also Developed 
Models for the addition of diverting flows from the south. These models have 46 sub- 
basins and a drainage area of 259 square miles. The 46 sub-basin HEC-1 models were run 
for the old elevation-capacity curve (PMP3.DAT) and the new elevation-capacity curve 
(PMP4.DAT). The results of the four HEC-1 models are compared on table 1 of the 
report. 

3. Current Hydrologic Analysis 

Problem 

A notice of deficiencies-monthly status, was received by the Flood Control 
District of Maricopa County from the Arizona Department of Water Resources, Dam 
Safety Section, dated October 6, 1999. Copy enclosed as Appendix A. This notice 
identified the heavy vegetation obstructing the emergency spillway approach channel. It 
called for removal of the vegetation. 

R.W. Cmff of the Flood Control District performed a HECRAS (step backwater) 
analysis of the approach channel to the emergency spillway and determined that the 
vegetation has a large affect on the spillway operation. See Appendix B for a copy of this 
analysis dated November 30, 1999. Based on this analysis of the vegetation, it was 
decided that various alternatives needed to be ana!yzed as possible alternatives to 
removal of the vegetation. 

Alternatives 

The U.S Army Corps of Engineers HEC-1 model (version 4.1, July 1997) was 
used for all alternatives studied in this analysis. The results of the various alternatives 
analyzed are presented in Tables lA, IB, IC, and ID. 

1 .) Model PMP2.DAT was run using the newer version of HEC-1 and was 
found to give slightly different results. This model is designated 
PMP2A.DAT. See Table 1A. 



TABLE 1A - t f ~ ~ ~ I C P . N A . L Y S I S  FCfi K , V U ( E N  D4M\hm-( 72-how PMP 
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Table 2. - Outlet design discharges for the present configuration. 

Elevation 
Discharge, CFS 

Spillway Main Outlet Small Outlets (22 - Total 
(A) (B) (C) 

(A): From Design Memorandum 2; Design Analysis for Trilby Wash Detention Basin and Outlet 
channel, by the U.S. A m y  Corps of Engineers, March 1954 from Inclosure 2, Page 43. 

(B): From Design Memorandum 2; Design Analysis for Trilby Wash Detention Basin and Outlet 
channel, by the U.S. A m y  Corps of Engineers, March 1954 from inclosure 2, Page 5. 

(C): From Station file for McMicken Dam, Flood Control G3ge # 5448. 
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McMicken Dam 
FCD 98-32 

Basis of Datum: 
Accuracy and Order 

The unit of measurement for this project is International Feet as defined by executive 
order of the United States on July 1, 1959. 

The vertical datum is based on NGVD29 and meets the minimum 3rd Order vertical 
accuracy as defined in the Federal Geodetic Control Committee report titled "Standards 
and Specifications for Geodetic Control Networks", dated September 1984, and as 
required by FEMA Document 37 "Flood Insurance Study Guidelines and Specifications 
for Study Contractors," dated January 1995. 

The horizontal datum is based on NAD83 Arizona State Plane Coordinates (Central 
Zone), which complies with Arizona Revised Statutes 33-131and 33-132 and meets first 
order accuracy as defined in the Federal Geodetic Control Committee report titled 
"Standards and Specifications for Geodetic Control Networks", dated September 1984. 

Engineers . Planners ' Surveyors 
2320 W. Peoria Avenue, Suite C-122 Phoenix, Arizona 85029 (602) 906-1901 Fax (602) 906-3080 

&Mail: projengin@MCIUXY).com 



McMicken Dam Hoskin Engineering Consultants, Inc. 
Spillway Delineation Study DEI Professional Services, LLC 
FCD 98-32 October 2001 



McMicken Wash 
Aerial Panel Diagram 
Project Eng~neenng Consultants, Ltd 
October 12,2000 
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McMicken Wash Aerial Panel Data 
Project Engineering Consultants, Ltd. 
October 12, 2000 

Horizontal Datum - NAD83 SPC 
Vertical Datum - NGVD29 

1367.38794,HV Panel 
1366.73206, HV Panel 
1366 -93604, HV Panel 
1327.89404,HV Panel 
1327.85803,HV Panel 
1340.22302,HV Panel 
1309.52795,HV Panel 
1302.14197, HV Panel 
1303 -95300,HV Panel 
1308.16296,HV Panel 
1294.71802,HV Panel 
1288.97302,HV Panel 
1285.90906,HV Panel 
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NP-LID HOR-LID VER-LID XNADZ7 YNADZ7 XNAD83 YNAD83 NGVD29 NAVD88 MNT-LID CNRNAME TWNSHP RNG SCTN AGENCY PNTNUM DESC 
I 4 13 350256.746 960259.307 550040.918 960306.632 1265.420 1267.293 11 SCOR NE T03N R02W 1 2004 Brass Cap in Handhole at intenedbn of Bell Road and Satival Avenue 
1 4 13 344982.844 960314.126 544766.904 960361.450 1288.540 1290.423 11 SCOR NE T03N RO2W 2 2005 Brass Cap in Handhole at interredion of Bell Road and Conon Lane 
1 4 13 350364.842 978707.795 550148.799 978755.315 1343.875 1345.807 11 QCORE T04N R02W 13 5000 Brass Cap in Handhole in center of 163rd Avenue *I-% mile south d Pinna 
1 4 13 350348.395 975074.476 550132.383 976121.969 1335.472 1337.395 1 SCORNE T04N ROZW 24 5004 Fd. 1' iron pipe by southeast mmer of 9' black wall 
1 4 13 345076.519 975118.288 544880.389 978165.781 1349.278 1351.220 32 SCOR NE T04N R02W 23 5007 4" Pluminurn Cap stamped *A S L Phoenix &ona LS 890T 
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- CURVE FORMULAS 
T 

= 50 tan % I chord2 
R-T Chord def,- - 

Sin. % D .50 R R F  
Sin. K D - 2  Sin. KD 

I No. chords- -;;- 
K I 

U 
E-R ex. sec H I 

Sin, HD. 50 tan M I  
T E=T tan % I 

Tan. def -H chord def 

The square of any distance, divided by twice the radius, will equal 
the distance from tangent to curve, very nearly. 

To find angle for a given distance and deflection. 
Rule I. Multi ly the given distance by ,01745 (def. for 10 for I ft.) 

and divide given leflection by the product. 
Rule 2. Multiply given deflection by 57.3, and divide the product 

by the given distance. 
To find deflection for a given angle and distance. Multiply the angle 

by ,01745, and the product by the distance. 

GENERAL DATA 
RIGHT ANGLE 'I~IANGLES. Square the altitude, divide by twice the 

base. Add quottent to base for hypotenuse. 
Given Base loo, Alt. 10.102t200=.5. ro0+.5=100.5 hyp. 
Given Hyp. roo, Alt. 25.252+~oo=3.r25. 100-3.125-g6.875=Base. 

Error in first example, . oo~ ;  in last, ,045. 
To find Tons of Rail in one mile of track: multiply weight per yard 

by 11, and divide by 7. 

LE~ELING. The correction for curvature and refraction , i n f eet and 
decimals of feet is equal to 0,574 d2, where d is the distance in miles. 
The correction for curvature alone is closely, %d2. The combined cor- 
rection is negative. 

PROBABLE ERROR. If dr, dl, dl, etc. are the discrepancies of various 
results from the mean, and if M2-the sum of the squares of these diwer- 
ences and n-the number of observations, then the probable error of 
the mean- 

f0.6745 % 

INCHES IN DECIMALS OF A FOOT 
%. X 2  * ' 6  '1. 'LC % 'h % 4 

,0052 ,0078 .0104 ,0156 .0208 ,0260 ,0313 .0417 ,0521 ,0625 .d29 
I 2 3 4 5 6 7 8 9 1 0 1 1  

.0833 ,1667 ,2500 .3333 ,4167 SO00 ,5833 ,6667 .7500 ,8333 ,9167 

Elan Publishing Co., Inc. Meredith, N . H .  03253 
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DATASHEETS 

The NGS Data Sheet 
DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 6.52 
1 National Geodetic Survey, Retrieval Date = AUGUST 7, 2001 
AJ3860 ....................................................................... 
AJ3860 DESIGNATION - 4HD1 
AJ3860 PID - AJ3860 
AS38 60 STATE/COUNTY- AZ/MARICOPA 
AJ3860 USGS QUAD - MC MICKEN DAM (1981) 
AJ3860 
A33860 *CURRENT SURVEY CONTROL 
AJ3860 
AJ3860* NAD 83(1992)- 33 40 56.22517(N) 112 27 33.63628 (W) ADJUSTED 
AJ3860* NAVD 88 - 424.68 (meters) 1393.3 (feet) GPS OBS 
AJ3860 
AJ3860 X - -2,029,794.508 (meters) COMP 
AJ3860 Y - -4,310,209.461 (meters) COMP 
A33860 Z - 3,517,395.007 (meters) COMP 
AJ3860 LAPLACE CORR- -0.19 (seconds) DEFLEC99 
AJ3860 ELLIP HEIGHT- 394.70 (meters) GPS OBS 
AJ3860 GEOID HEIGHT- -29.94 (meters) GEOID99 
AJ3860 
AJ3860 HORZ ORDER - B 
AJ3860 ELLP ORDER - THIRD CLASS I1 
AJ3860 
AJ3860.The horizontal coordinates were established by GPS observations 
AJ3860.and adjusted by the National Geodetic Survey in April 2001. 
AJ3860 
AJ3860.The orthometric height was determined by GPS observations and a 
AJ3860.high-resolution geoid model using precise GPS observation and 
AJ3860.processing techniques. 
AJ3860 
AJ3860.The X, Y, and Z were computed from the position and the ellipsoidal ht. 
AJ3860 
AJ386O.The Laplace correction was computed from DEFLEC99 derived deflections. 
AJ3860 
AJ3860.The ellipsoidal height was determined by GPS observations 
AJ3860.and is referenced to NAD 83. 
AJ3860 
AJ3860.The geoid height was determined by GEOID99.. 
AJ3860 
AJ3860; North East .Units Scale Converg. 
AJ3860;SPC AZ C - 297,548.705 163,043.784' MT 0.99933120 -0 18 03.5 
AJ3860;UTM 12 - 3,727,884.775 364,727.461' MT 0.99982559 -0 48 34.0 
AJ3860 
AJ3860 SUPERSEDED SURVEY CONTROL 
AJ3860 
AJ3860.No superseded survey control is available Eor this station. 
AJ3860 
AJ3860 MARKER: I = METAL ROD - 
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@ AJ3860 SETTING: 59 = STAINLESS STEEL ROD IN SLEEVE (10 FT.i) 
~~3860-STAMPING: 4HD1 1999 
AJ38 60-MARK LOGO : MCDOT 
~~3860-PROJECTION: FLUSH 
~~3860-MAGNETIC: B = BAR MAGNET IMBEDDED IN MONUMENT 
~~3860-STABILITY: A = MOST RELIABLE AND EXPECTED TO HOLD 
AJ~EGOTSTABILITY: PosITION/ELEVATION WELL 
A33860 SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
AJ~~~OTSATELLITE: SATELLITE OBSERVATIONS - 1999 
AJ3860 ROD/PIPE-DEPTH: 4.4 meters 
~~3860-SLEEVE-DEPTH : 0.8 meters 
~ ~ 3 8 6 0 -  
A33860 HISTORY - Date Cond~tion Report By 
AJ3860 HISTORY - 1999 MONUMENTED MCDOT 
AJ3860 
AJ3860 STATION DESCRIPTION 
AJ3860 
AJ38601DESCRIBED BY MARICOPA CO DOT 1999 (JJR) 
AJ3860'THE STATION IS LOCATED WITHIN THE CITY OF SURPRISE, TOWNSHIP 4 NORTH, 
AJ38601RANGE 2 WEST, SECTION 15 
AJ3860'OWNERSHIP - MARICOPA COUNTY 
AJ3860'TO REACH THE STATION FROM THE JUNCTION OF U.S. 60 (GRAND AVENUE) AND 
AJ3860'DEER VALLEY ROAD, DRIVE SOUTHWEST THEN WEST ON DEER VALLEY ROAD 2.5 MI 
AJ38601(4.0 KM) TO THE STATION ON THE RIGHT (NORTH) 95 FT (29.0 M) FROM THE 
AJ38601CENTERLINE OF THE ROAD 
AJ3860'THE STATION IS MARKED BY AN ALUMINUM CAP COMPRESSED ON A 14.4 FOOT 0 AJ38601 (4.4 Mi STAINLESS STEEL ROD DRIVEN TO RENSAL, ENCASED IN A 1 INCH 
AJ3860'GREASED PVC SLEEVE ENCLOSED IN A 5 INCH PVC PIPE WITH A COUNTY LOGO 
AJ38601ACCESS COVER STAMPED 4HD1 1999, SURROUNDED WITH A CONCRETE COLLAR 
AJ3860tFLUSH WITH THE GROUND, WITNESSED BY A WHITE CARSONITE MARKER 
AJ38601STATION TIES - 
AJ3860'95 FT (29.0 M) NORTH OF THE CENTERLINE OF THE CENTERLINE OF DEER 
AJ38601VALLEY ROAD 
AJ3860'220 FT (67.1 M) EAST OF A BOX CULVERT UNDER DEER VALLEY ROAD 
AJ38601FOR A TO REACH MAP, STATION IMAGES AND ADDITIONAL INFORMATION, YOU CAN 
AJ3860'VISIT-WWW.MCDOT.MARICOPA.GOV SEARCH KEYWORD GDACS 

*** retrieval complete. 
Elapsed Time = 00:00:03 
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@ DATASHEETS 

The NGS Data Sheet 
DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 6.52 
1 National Geodetic Survey, Retrieval Date = AUGUST 7, 2001 
~ ~ 3 8 6 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

AJ3867 DESIGNATION - 4IC1 
A33867 PID - AJ3867 
AJ3867 STATE/COUNTY- AZ/MARICOPA 
AJ3867 USGS QUAD - MC MICKEN DAM (1981) 
A33867 
AJ3867 *CURRENT SURVEY CONTROL 
AJ3867 
AJ3867* NAD 83(1992)- 33 43 28.48869(N) 112 24 36.55679CW) ADJUSTED 
AJ3867* NAVD 88 - 433.97 (meters 1 1423.8 (feet) GPS OBS 
AJ3867 
AJ3867 X - -2,024,588.827 (meters) COMP 
AJ3867 Y - -4,909,550.764 (meters) 
AJ3867 Z - 3,521,303.256 (meters) 
AJ3867 LAPLACE CORR- 1.53 (seconds) 
A33867 ELLIP HEIGHT- 404.12 (meters) 
AJ3867 GEOID HEIGHT- -29.81 (meters) 

COMP 
COMP 
DEFLEC99 
GPS OBS 
GEOID99 

AJ3867 
AJ3867 HORZ ORDER - B 
AJ3867 ELLP ORDER - THIRD CLASS I1 
A33867 
AJ3867.The horizontal coordinates were established by GPS observations 
AJ3867.and adjusted by the National Geodetic Survey in April 2001. 
A33867 
AJ3867.The orthometric height was determined by GPS observations and a 
AJ3867.high-resolution geoid model using precise GPS observation and 
AJ3867.processing techniques. 
AJ3867 
AJ3867.The X, Y, and 2 were computed from the position and the ellipsoidal ht. 
AJ3867 
AJ3867.The Laplace correction was computed from DEFLEC99 derived deflections. 
A53867 
AJ3867.The ellipsoidal height was determined by GPS observations 
AJ3867.and is referenced to NAD 83. 
AJ3867 
AJ3867.The geoid height was determined by GEOID99. 
AJ3867 
AJ3867; North East Units Scale Converg. 
AJ3867;SPC AZ C - 302,216.715 167,626.960 MT 0.99992578 -0 16 26.4 
AJ3867;UTM 12 - 3,732,511.393 369,351.395 MT 0.99981043 -0 46 58.9 
AJ3867 
AJ3867 SUPERSEDED SURVEY CONTROL 
AJ3867 
AJ3867.No superseded survey control is available for this station. 
AJ3867 @ AJ3867 - MARKER: I = METAL ROD 
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@ AJ3867 SETTING: 19 = STAINLESS STEEL ROD IN SLEWE 110 FT.+) 
AJ~~~~-STAMPING: 4IC1 1999 
A J ~  8 67-MARK LOGO: MCDOT 
~~3867-PROJECTION: FLUSH 
AJ~~~~-WGNETIC: B = BAR WGNET IMBEDDED IN MONUMENT 
AJ~~~~-STMILITY: A = MOST RELIABLE AND EXPECTED TO HOLD 
AJ~~~~TSTABILITY: POSITION/ELEVATION WELL 
AJ3867 SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
AJ~~~~TSATELLITE: SATELLITE OBSERVATIONS - 1999 
AJ3867 ROD/PIPE-DEPTH: 10.9 meters 
~~3867-SLEEVE-DEPTH : 0.8 meters 
~ ~ 3 8 6 7 -  
AJ3867 HISTORY - Date Condition Report By 
AJ3867 HISTORY - 1999 MONUMENTED MCDOT 
AJ3867 
AJ3867 STATION DESCRIPTION 
AJ3867 
AJ3867'DESCRIBED BY MARICOPA CO DOT 1999 (JJR) 
AJ3867'THE STATION IS LOCATED ABOUT 12 MI (19.3 KM) NORTHWEST OF SUN CITY 
AJ3867'WEST, TOWNSHIP 4 NORTH, RANGE 2 WEST, SECTION 1 
AJ3867'OWNERSHIP - MARICOPA COUNTY 
AJ3867'TO REACH THE STATION FROM THE JUNCTION OF U.S. 60 (GRAND AVENUE) AND 
AJ3867'163RD AVENUE, DRIVE NORTH ON 163RD AVENUE 2.6 MI (4.2 KM) TO THE 
AJ3867'INTERSECTION OF JOMAX ROAD AND 163RD AVENUE, THENCE TURN RIGHT (EAST) 
AJ3867'ONTO JOMAX ROAD AND DRIVE 0.1 MI (0.2 KM) TO THE STATION ON THE RIGHT 
AJ3867'43 FT (13.1 M) SOUTH OF JOMAX ROAD @ AJ3867'THE STATION IS MARKED BY AN ALUMINUM CAP COMPRESSED ON A 35.8 FOOT 
AJ3867'(10.9 M) STAINLESS STEEL ROD DRIVEN TO REFUSAL, ENCASED IN A 1 INCH 
AJ3867'GREASED PVC SLEEVE ENCLOSED IN A 5 INCH PVC PIPE WITH A COUNTY LOGO 
AJ3867'ACCESS COVER STAMPED 4IC1 1999, SURROUNDED WITH A CONCRETE COLLAR 
AJ3867'FLUSH WITH THE GROUND, WITNESSED BY A WHITE CARSONITE MARKER 
AJ3867'STATION TIES - 
AJ3867'43 FT (13.1 M) SOUTH OF JOMAX ROAD 
AJ3867'0.1 MI (0.2 KM) EAST OF 163RD AVENUE 
AJ3867'FOR A TO REACH MAP, STATION IMAGES AND ADDITIONAL INFORMATION, YOU 04N 
AJ3867'VISIT-WWW.MCDOT.MARICOPA.GOV SEARCH KEYWORD GDACS 

***  retrieval complete. 
Elapsed Time = 00:00:03 
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DATASHEETS 

The NGS Data Sheet 
DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 6.52 
1 National Geodetic Survey, Retrieval Date = AUGUST 7, 2001 
A33867 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AJ3867 DESIGNATION - 4IC1 
A33867 PID - AJ3867 
AJ3867 STATE/COUNTY- AZ/MARICOPA 
AJ3867 USGS QUAD - MC MICKEN DAM (1981) 
A33867 
AJ3867 *CURRENT SURVEY CONTROL 
A33867 
AJ3867* NAD 83(1992)- 33 43 28.48869(N) 112 24 36.55679(Wl ADJUSTED 
AJ3867* NAVD 88 - 433.97 (meters) 1423.8 (feet) GPS OBS 
A53867 
AJ3867 X - -2,024,588.827 (meters) COMP 
AJ3867 Y - -4,909,550.764 (meters) COMP 
AJ3867 Z - 3,521,303.256 (meters) COMP 
AJ3867 LAPLACE CORR- 1.53 (seconds) DEFLEC99 
A33867 ELLIP HEIGHT- 404.12 (meters) GPS OBS 
AJ3867 GEOID HEIGHT- -29.81 (meters) GEOID99 
A33867 
AJ3867 HORZ ORDER - B 
AJ3867 ELLP ORDER - THIRD CLASS I1 
A53867 
AJ3867.The horizontal coordinates were established by GPS observations 
AJ3867.and adjusted by the National Geodetic Survey in April 2001. 
AJ3867 
AJ3867.The orthometric height was determined by GPS observations and a 
AJ3867.high-resolution geoid model using precise GPS observation and 
AJ3867.processing techniques. 
AJ3867 
AJ3867.The X, Y, and Z were computed from the position and the ellipsoidal ht. 
AJ3867 
AJ3867.The Laplace correction was computed from DEFLEC99 derived deflections. 
AJ3867 
AJ3867.The ellipsoidal height was determined by GPS observations 
AJ3867.and is referenckd to NAD 83. 
AJ3867 
A33867.The geoid height was determined by GEOID99. 
AJ3867 
AJ3867; North East Units Scale Converg . 
AJ3867;SPC AZ C - 302,216.715 167,626.960 Mi" 0.99992578 -0 16 26.4 
AJ3867;UTM 12 - 3,732,511.393 369,351.395 MT 0.99981043 -0 46 58.9 
AJ3867 
AJ3867 SUPERSEDED SURVEY CONTROL 
AJ3 8 67 
AJ3867.No superseded survey control is available for this station. 
A33867 
AJ3867 - MARKER: I = METAL ROD 
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@ A13867 SETTING: 59 = STAINLESS STEEL ROD IN SLEEVE (10 FT*) 
AJ~~~~-STAMPING: 4IC1 1999 
A J ~  8 67:~ LOGO : MCDOT 
~~3867-PROJECTION: FLUSH 
A J ~ ~ ~ ~ G E T I C :  B = BAR MAGNET IMBEDDED IN MONUMENT 
AJ~~~~-STABILITY: A = MOST RELIABLE AND EXPECTED TO HOLD 
AJ~B~~;STABILITY: PoSITION/ELEVATION WELL 
AJ3867 SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
AJ~~~~TSATELLITE: SATELLITE OBSERVATIONS - 1999 
AJ3867 ROD/PIPE-DEPTH: 10.9 meters 
A J ~ ~ ~ ~ - S L E E ~ - D E P T H  : 0.8 meters 
~ ~ 3 8 6 7 -  
AJ3867 HISTORY - Date Cond~tion Report By 
AJ3867 HISTORY - 1999 MONUMENTED MCDOT 
AJ3867 
A33867 STATION DESCRIPTION 
AJ3867 
AJ3867'DESCRIBED BY MARICOPA CO DOT 1999 (JJR) 
AJ3867'THE STATION IS LOCATED ABOUT 12 MI (19.3 KM) NORTHWEST OF SUN CITY 
AJ3867'WEST, TOWNSHIP 4 NORTH, RANGE 2 WEST, SECTION 1 
AJ3867'OWNERSHIP - MARICOPA COUNTY 
AJ3867'TO REACH THE STATION FROM THE JUNCTION OF U.S. 60 (GRAND AVENUE) AND 
AJ3867'163RD AVENUE, DRIVE NORTH ON 163RD AVENUE 2.6 MI (4.2 KM) TO THE 
AJ3867'INTERSECTION OF JOMAX ROAD AND 163RD AVENUE, THENCE TURN RIGHT (EAST) 
AJ3867'ONTO JOMAX ROAD AND DRIVE 0.1 MI (0.2 KM) TO THE STATION ON THE RIGHT 
AJ3867'43 FT (13.1 M) SOUTH OF JOMAX ROAD 
AJ3867'THE STATION IS MARKED BY AN ALUMINUM CAP COMPRESSED ON A 35.8 FOOT 
AJ3867'(10.9 M) STAINLESS STEEL ROD DRIVEN TO REFUSAL, ENCASED IN A 1 INCH 
AJ3867'GREASED PVC SLEEVE ENCLOSED IN A 5 INCH PVC PIPE WITH A COUNTY LOGO 
AJ3867'ACCESS COVER STAMPED 4IC1 1999, SURROUNDED WITH A CONCRETE COLLAR 
AJ3867'FLUSH WITH THE GROUND, WITNESSED BY A WHITE CARSONITE MARKER 
AJ3867'STATION TIES - 
AJ3867'43 FT (13.1 M) SOUTH OF JOMAX ROAD 
AJ3867'0.1 MI (0.2 KM) EAST OF 163RD AVENUE 
AJ3867'FOR A TO REACH MAP, STATION IMAGES AND ADDITIONAL INFORMATION, YOU CIW 
AJ3867'VISIT-WWW.MCDOT.MARICOPA.GOV SEARCH KEYWORD GDACS 

*** retrieval complete. 
Elapsed Time = 00:00:03 
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0 DATASHEETS 

The NGS Data Sheet 
DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 6.52 
1 National Geodetic Survey, Retrieval Date = AUGUST 7, 2001 
DV0095 ****t*+*****+*****C*C**C***********I***+****************++**************** 

DV0095 DESIGNATION - L 366 
DV0095 PID - DV0095 
~ ~ 0 0 9 5  STATE/COUNTY- AZ/MARICOPA 
DV0095 USGS QUAD - MC MICKEN DAM (1981) 
DV0095 
DV0095 *CURRENT SURVEY CONTROL 
DV0095 
Dv0095* NAD 83(1992)- 33 40 20.89661(N) 112 25 36.49396(W) ADJUSTED 
DV0095* NAVD 88 - 407.359 (meters) 1336.48 (feet) ADJUSTED 
DV0095 
DV0095 LAPLACE CORR- -0.07 (seconds) DEFLEC99 
DV0095 GEOID HEIGHT- -29.96 (meters) GEOID99 
DV0095 DYNAMIC HT - 406.883 (meters) 1334.92 (feet) COMP 
DV0095 MODELED GRAV- 979,457.4 (mgal) NAVD 88 
DV0095 
DV0095 HORZ ORDER - SECOND 
DV0095 VERT ORDER - FIRST CLASS I1 
DV0095 
DV0095.The horizontal coordinates were established by classical geodetic methods 
DV0095.and adjusted by the National Geodetic Survey in August 1993. 
DV0095.No horizontal observational check was made to the station. 
DV0095 
DV0095.The orthometric height was determined by differential leveling 
DV0095.and adjusted by the National Geodetic Survey in June 1991. 
DV0095 
DV0095.The Laplace correction was computed from DEFLEC99 derived deflections. 
DV0095 
DV0095.The geoid height was determined by GEOID99. 
DV0095 
DV0095.The dynamic height is computed by dividing the NAVD 88 
DV0095.geopotential number by the normal gravity value computed on the 
DV0095.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
DVOO95.degrees latitude (g = 980.6199 gals.). 
DV0095 
DV0095.The modeled gravity was interpolated from observed gravity values. 
DV0095 
DV0095; North East .Units Scale Converg . 
DV0095;SPC AZ C - 296,444.945 166,055.462' MT 0.99992758 -0 16 58.3 
DV0095;UTM 12 - 3,726,754.458 367,728.899" MT 0.99981569 -0 47 28.3 
DV0095 
DV0095 SUPERSEDED SURVEY'CONTROL 
DV0095 
DV0095 NAD 83(1986)- 33 40 20.89080(N) 112 25 36.50107(W) AD( 

- 1 2  0,  ;::::: NGVD 29 406.789 (m) ,1334.61 (£1 ADJ UNCH 1 2 
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DV0095.Superseded values are not recommended for survey control. 
DV0095.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DV0095.See file dsdata.txt to determine how the superseded data were derlved. 
DV0095 
DV0095 MARKER: DB = BENCH MARK DISK 
~~0095-SETTING: 46 = COPPER-CLAD STEEL ROD W/O SLEEVE (10 FT.+) 
~~0095-STAMPING: L 366 1967 
~~0095-STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL 
~ ~ 0 0 9 5 -  
DV0095 HISTORY - Date Condition Report By 
DV0095 HISTORY - 1967 MONUMENTED CGS 
DV0095 HISTORY - 1981 GOOD NGS 
DV0095 
DV0095 STATION DESCRIPTION 
DV0095 
DV0095'DESCRIBED BY COAST AND GEODETIC SURVEY 1967 
DV0095'8.3 MI W FROM EL MIRAGE. 
DV0095'ABOUT 7.0 MILES NORTHWEST ALONG U.S. HIGHWAYS 60, 70 AND 89 AND STATE 
DV009S1HIGHWAY 93 FROM THE POST OFFICE AT EL MIRAGE, THENCE 1.3 MILES 
DV0095'SOUTHWEST ALONG CANAL ROAD WHICH PAFGULELS THE EAST SIDE OF THE 
DV0095'BEARDSLEY CANAL, IN SECTION 23, T 4 N, R 2 W, 0.4 MILE SOUTHWEST OF 
DV0095'THE MCMICKEN DAM OUTLET STRUCTURE, AT THE JUNCTION OF CANAL ROAD AND A 
DVO09S1GRAVELED ROAD WHICH LEADS SOUTH, 22 FEET SOUTHEAST OF THE CENTER LINE 
DV0095'OF CANAL ROAD, 32 FEET WEST OF THE CENTER LINE OF THE GRAVELED ROAD, 5 
DV0095'1/2 FEET WEST OF A POWER POLE, 1.7 FEET SOUTH OF A METAL WITNESS POST, 
DV0095'ABOUT 1 1/2 FEET BELOW THE LEVEL OF THE ROAD, AND ON THE TOP OF A 
DV0095'5/8-INCH COPPER COATED ROD THAT IS DRIVEN TO A DEPTH OF 22 FEET AND IS 
DV0095'ENCASED IN A 5-INCH IRON PIPE WHICH PROJECTS 8 INCHES. 
DV0095 
DV0095 STATION RECOVERY (1981) 
DV0095 
DV0095'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1981 
DV0095'RECOVERED IN GOOD CONDITION. 

***  retrieval complete. 
Elapsed Time = 00:00:03 
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@ DATASHEETS 

The NGS Data Sheet 
DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 6.52 
1 National Geodetic Survey, Retrieval Date = AUGUST 7, 2001 
DVOO87 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV0087 DESIGNATION - G 366 
DV0087 PID - DV0087 
DV0087 STATE/COUNTY- AZ/MARICOPA 
DV0087 USGS QUAD - MC MICKEN DAM (1981) 
DV0087 
DV0087 *CURRENT SURVEY CONTROL 
DV0087 
DV0087* NAD 83(1986)- 33 41 08. (N) 112 24 38. (w) SCALED 
DV0087* NAVD 88 - 408.746 (meters) 1341.03 (feet) ADJUSTED 
DV0087 
DV0087 GEOID HEIGHT- -29.93 (meters) GEOID99 
DV0087 DYNAMIC HT - 408.270 (meters) 1339.47 (feet) COMP 
DV0087 MODELED GRAV- 979,459.1 (mgal) NAVD 88 
DV0087 
DV0087 VERT ORDER - FIRST CLASS I1 
DV0087 
DV0087.The horizontal coordinates were scaled from a topographic map and have 
DV0087.an estimated accuracy of +/- 6 seconds. 0 DV0087 
DV0087.The orthometric he~ght was determined by differential leveling 
DV0087.and adjusted by the Natlonal Geodetlc Survey in June 1991. 
DV0087 
DV0087.The geoid height was determned by GEOID99. 
DV0087 
DV0087.The dynamic height is computed by d~viding the NAVD 88 
DV0087.geopotential number by the normal gravity value computed on the 
DVOO87.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
DVOO87.degrees latitude (g = 980.6199 gals.). 
DV0087 
DV0087.The modeled gravity was interpolated from observed gravity values. 
DV0087 
DV0087; North East Units Estimated Accuracy 
DVO087;SPC AZ C - 297,890. 167,570. MT (+/- 180 meters Scaled) 
DV0087 
DV0087 SUPERSEDED SURVEY CONTROL 
DV0087 
DV0087 NGVD 29 - 408.177 (m) 1339.16 (f) ADJ UNCH 1 2 
DV0087 
DVOO87.Superseded values are not recommended for survey control. 
DV0087.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DVOO87.See file dsdata.txt to determine how the superseded data were derived. 
DV0087 
DV0087 MARKER: DB = BENCH MARK DISK 
~~0087-SETTING: 46 = COPPER-CLAD STEEL ROD W/O SLEEVE (10 FT.+) 
~~0087-STAMPING: - G 366 1967 
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DV0087 HISTORY - Date Condition Report By 
DV0087 HISTORY - 1967 MONUMENTED CGS 
DV0087 HISTORY - 1981 GOOD NGS 
DV0087 
DV0087 STATION DESCRIPTION 
DV0087 
DVOO87'DESCRIBED BY COAST AND GEODETIC SURVEY 1967 
DV0087'7.0 MI NW FROM EL MIRAGE. 
DV0087'ABOUT 7.0 MILES NORTHWEST ALONG U.S. HIGHWAYS 60, 70 AND 89 AND STATE 
DVOO87'HIGHWAY 93 FROM THE POST OFFICE AT EL MIRAGE, IN SECTION 13, T 4 N, R 
DV0087'2 W, 67 YARDS WEST OF THE CENTER OF THE INTERSECTION OF U.S. HIGHWAYS 
DV0087'60, 70 AND 89, STATE HIGHWAY 93 AND CANAL ROAD, 95 1/2 FEET SOUTHWEST 
DV0087'OF THE CENTER LINE OF THE HIGHWAYS, 130 FEET WEST OF THE NORTHWEST END 
DV0087'OF THE SOUTHWEST CONCRETE HEAD WALL OF A CULVERT UNDER THE HIGHWAYS, 
DV0087'18 1/2 FEET SOUTHEAST OF A POWER POLE WHICH IS BRACED BY A GUY WIRE, 
DV0087'1.7 FEET NORTHEAST OF A METAL WITNESS POST, ABOUT 1 1/2 FEET BELOW THE 
DVOO87'LEVEL OF THE HIGHWAYS, AND ON THE TOP OF A 5/8-INCH COPPER COATED ROD 
DVOO87'THAT IS DRIVEN TO A DEPTH OF 18 FEET AND IS ENCASED IN A 5-INCH IRON 
DVOO87'PIPE WHICH PROJECTS 8 INCHES. 
DV0087 
DV0087 STATION RECOVERY (1981) 
DV0087 
DV0087'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1981 e DVOO87'RECOVERED IN GOOD CONDITION. 

* * *  retrieval. complete. 
Elapsed Time = 00:00:01 
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The NGS Data Sheet 
DATABASE = Sybase ,PROGRAM = datasheet, VERSION = 6.52 
1 National Geodetic Survey, Retrieval Date = AUGUST 7, 2001 
DV0259 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV0259 DESIGNATION - Y 23 
DV0259 PID - DV0259 
DV0259 STATE/COUNTY- AZ/MARICOPA 
DV0259 USGS QUAD - MC MICKEN DAM (1981) 
DV0259 
DV0259 *CURRENT SURVEY CONTROL 
DV0259 
DV0259* NAD 83(1992)- 33 40 42.88989(N) 112 24 02.89254 (W) ADJUSTED 
DV0259* NAVD 88 - 401.471 (meters) 1317.16 (feet) ADJUSTED 
DV0259 
DV0259 LAPLACE CORR- 0.72 (seconds) DEFLEC99 
DV0259 GEOID HEIGHT- -29.94 (meters) GEOID99 
DV0259 DYNAMIC HT - 401.003 (meters) 1315.62 (feet) COMP 
DV0259 MODELED GRAV- 979,459.8 (mgal) NAVE 88 
DV0259 
DV0259 HORZ ORDER - SECOND 
DV0259 VERT ORDER - FIRST CLASS I1 
DV0259 
DV0259.The horizontal coordinates were established by classical geodetic methods 
DV0259.and adjusted by the National Geodetic Survey in August 1993. 
DV0259.No horizontal observational check was made to the station. 
DV0259 
DV0259.The orthometric height was determined by differential leveling 
DV0259.and adjusted by the National Geodetic Survey in June 1991. 
DV0259 
DV0259.The Laplace correction was computed from DEFLEC99 derived deflections. 
DV0259 
DV0259.The geoid height was determined by GEOID99. 
DV0259 
DV0259.The dynamic height is computed by dividing the NAVD 88 
DV0259.geopotential number by the normal gravity value computed on the 
DV0259.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
DV0259.degrees latitude (g = 980.6199 gals.). 
DV0259 
DV0259.The modeled gravity was interpolated from observed gravity values. 
DV0259 
DV0259; North East Units Scale Converg . 
DV0259;SPC AZ C - 297,110.904 168,469.651 MT 0.99992483 -0 16 06.5 
DV0259;UTM 12 - 3,727,398.896 370,148.625 MT 0.99980787 -0 46 36.8 
DV0259 

SUPERSEDED SURVEY CONTROL 

DV0259 NAD 83(1986)- 33 40 42.88357(N) 112 24 02.89969 (W) AD( 
- 1 2  ;;;V';; NGVD 29 401.046 (m) 1315.77 (f) ADJ UNCH 1 2 
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• DV0259.Superseded values are not recommended for survey control. - 
DV0259.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DV0259.See file dsdata.txt to determine how the superseded data were derived. 
DV0259 
DV0259 MARKER: DB = BENCH MARK DISK 
~~0259-SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT 
DVOZ~~-STAMPING: Y 23 1933 
~~0259-STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
DVOZS~TSTABILITY: SURFACE MOTION 
DV0259 
DV0259 HISTORY - Date Condition Report By 
DV0259 HISTORY - 1933 MONUMENTED CGS 
DV0259 HISTORY - 1948 M O D  NGS 
DV0259 HISTORY - 1981 GOOD NGS 
DV0259 
DV0259 STATION DESCRIPTION 
DV0259 
DV0259'DESCRIBED BY COAST AND GEODETIC SURVEY 1933 
DV0259'1.2 MI NW FROM BEARDSLEY. 
DV0259'CONCRETE POST, BETWEEN A. T. AND S. F. RY. AND HIGHWAY, 95 FEET 
DV0259'SOUTHWEST OF MILEPOST 168, 60 FEET SOUTHWEST OF RAILROAD CENTER-LINE. 
DV0259 
DV0259 STATION RECOVERY (1948) 
DV0259 
DV0259'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1948 
DV0259'RECOVERED IN GOOD CONDITION. 
DV0259 
DV0259 STATION RECOVERY (1981) 
DV0259 
DV0259'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1981 
DV0259'RECOVERED IN GOOD CONDITION. 

***  retrieval complete. 
Elapsed Time = 00:00:03 
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DATASHEETS 

The NGS Data SheetSee file dsdata.txt for more information about the datasheet.DATA 
BASE = Sybase ,PROGRAM = datasheet, VERSION = 6.52 
1 National Geodetic Survey, Retrieval Date = AUGUST 15, 2001 
DV0094 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DV0094 DESIGNATION - H 366 
DV0094 PID - DV0094 
DV0094 STATE/COUNTY- AZ/MARICOPA 
DV0094 USGS QUAD - MC MICKEN DAM (1981) 
DV0094 
DV0094 *CURRENT SURVEY CONTROL 
DV0094 
DV0094* NAD 83(1986)- 33 40 38. (N) 112 25 21. ( W )  SCALED 
DV0094* NAVD 88 - 408.996 (meters) 1341.85 (feet) ADJUSTED 
DV0094 
DV0094 GEOID HEIGHT- -29.95 (meters) GEOID99 
DV0094 DYNAMIC HT - 408.519 (meters) 1340.28 (feet) COMP 
DV0094 MODELED GRAV- 979,457.8 (mgal) NAVD 88 
DV0094 
DV0094 VERT ORDER - FIRST CLASS I1 
DV0094 
DV0094.The horizontal coordinates were scaled from a topographic map and have 
DV0094.an estimated accuracy of +/- 6 seconds. 
DVOO94 - 
DV0094.The orthometric height was determined by differential leveling 
DV0094.and adjusted by the National Geodetic Survey in June 1991. 
DV0094 
DV0094.The geoid height was determined by GEOID99. 
DV0094 
DV0094.The dynamic height is computed by dividing the NAVD 88 
DV0094.geopotential number by the normal gravity value computed on the 
DV0094.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
DV0094.degrees latitude (g = 980.6199 gals.). 
DV0094 
DV0094.The modeled gravity was interpolated from observed gravity values. 
DV0094 
DV0094; North East Units Estimated Accuracy 
DV0094;SPC AZ C - 296,970. 166,460. M T  (+/-  180 meters Scaled) 
DV0094 
DV0094 SUPERSEDED SURVEY CONTROL 
DV0094 
DV0094 NGVD 29 - 408.409 (m) 1339.92 (f)ADJUNCH 1 2  
DV0094 
DV0094. Superseded values are not recommended for 'survey control. 
DV0094.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DV0094.See file dsdata.txt to determine how the superseded data were derived. 
DV0094 
DV0094 MARKER: DB = BENCH MARK DISK 
~~0094-SETTING: 30 = CONCRETE SPILLWAY 
~~0094-STAMPING: - H 366 1967 
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DV0094 STABILITY: D = MARK OF QUESTIONABLE OR UNKNOWN STABILITY 
~ ~ 0 0 9 4 -  
DV0094 HISTORY - Date Condit~on Report By 
DV0094 HISTORY - 1967 MONUMENTED CGS 
DV0094 HISTORY - 1981 GOOD NGS 
DV0094 
DV0094 STATION DESCRIPTION 
DV0094 
DV0094'DESCRIBED BY COAST AND GEODETIC SURVEY 1967 
DV0094'7.9 MI NW FROM EL MIRAGE. 
DV0094'ABOUT 7.0 MILES NORTHWEST ALONG U.S. HIGHWAYS 60, 70 AND 89 AND STATE 
DV0094'HIGHWAY 93 FROM THE POST OFFICE AT EL MIRAGE, THENCE 0.9 MILE 
DV0094'SOUTHWEST ALONG CANAL ROAD WHICH PARALLELS THE SOUTHEAST SIDE OF THE 
DV0094'BEARDSLEY CANAL, IN SECTION 24, T 4 N, R 2 W, 118 FEET NORTHWEST OF 
DV0094'THE CENTER LINE OF THE ROAD, SET IN THE TOP OF THE EAST END OF THE 
DV0094'SOUTH WALL OF THE CONCRETE SPILLWAY AT THE MCMICKEN DAM OUTLET 
DV0094'STRUCTURE, 3 FEET SOUTH OF THE NORTHEAST CORNER OF THE WALL, AND ABOUT 
DV0094'3 1/2 FEET ABOVE THE LEVEL OF THE ROAD. 
DV0094 
DV0094 STATION RECOVERY ( 1981) 
DV0094 
DV0094'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1981 
DV0094'RECOVERED IN GOOD CONDITION. 

***  retrieval complete. 
Elapsed Time = 00:00:02 
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1 Introduction 

The purpose of the field reconnaissance phase is to present information gained from 

field visits, as well as to evaluate and justify the estimation of Manning's 'n' values selected 

for use in hydraulic modeling. There are several different land types within each reach, and 

calculations for each reach are presented in Section 3 of this appendix. 

2 Manning's 'n' Estimation Methodology 

The procedure presented in the report entitled Estimated Manning's RougJzness 

CoefJicients for Stream Channels and Flood Plains in Maricopa County, Arizona (Ref. I )  was 

used for the estimation of Manning's 'n' values. The procedure consists of selecting a base 'n' 

for both the channel and overbank areas, and applying an adjustment factor to account for the 

roughness associated with channel irregularity, obstructions, vegetation, and channel 

meandering. Tables 1 and 2 of that report give a range of base 'n' values and adjustment 

factors. The composite Manning's 'n' value can be computed as follows: 

Where: n = composite 'n' 
nb =base 'n' for a straight uniform channel 
nl = surface irregularities component 
n~ = obstruction component 
n3 =vegetation component 
m = meandering factor 
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Base Component (nd 

A wide range of base 'nb' values, as reported by Benson & Darymple, and by Chow, are 

given in Table 1 of Reference 1. The values given by Chow represent the smoothest channel 

attainable in a given material. 

Irregularity Component (nd 

The adjustment for irregularity is based upon the degree of erosion or scour of the 

overbank or channel banks. 

Obstruction Component (nd 

The obstruction component is considered to be a factor only for the developed and/or 

residential areas of this study, and was determined based upon the percentage of cross-section 

area occupied by obstructions. For desertlagricultural areas, this factor was considered 

negligible due to the magnitude of the spillway flows. 

Vegetation Component (n3) 

The vegetation component of the Manning's 'n' value varies according to the density of 

growth and the ratio of flow depth to vegetation height. 

Meanderina Factor (m) 

The meandering factor applies only to flow meandering within the channel limits, and 

is based on the ratio of the meander length to the straight length of the channel. The spillway 

flows presented in this study inundate both the channel and overbank areas of the cross- 

sections, therefore a meandering factor of 1 .OO was chosen for every land type. 

@ McMicken Dam Hoskin Engineering Consultants, Inc. 
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3 Manning's 'n' Calculations 

The following sections include calculations for each land type within each reach. A 

description of each reach and manning's 'n' calculations for each land type are included. A 

representative photograph is shown with each land type, along with the chosen Manning's 'n' 

components. 

3.1 Reach A - McMicken Dam Spillway to Loop 303 Freeway 

Reach A extends from just upstream of the McMicken Dam spillway, along the 

south side of Grand Avenue to the Loop 303 freeway, and also along Grand Avenue 

south of the Loop 303 freeway. The area immediately downstream of the emergency 

spillway is currently undeveloped, however, further downstream the study area contains 

several densely developed subdivisions, the Beardsley Canal, and a portion of the Loop 

303 freeway which is currently under construction. 

A field reconnaissance trip was made on March 13,2001. It is estimated that 

flow from the spillway would head in a southeasterly direction, toward Sun City Grand 

and the Loop 303 freeway. From the spillway to the freeway, the land is mostly 

undeveloped desert with no distinct natural channels. Spillway flows would cross the 

Beardsley Canal and the McMicken Dam Outlet Channel. Within this reach, the 

potential flow width is constrained by Grand Avenue and the Burlington Northem- 

Santa Fe Railroad to the northeast, and a dike surrounding the shooting range to the 

southwest. 
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There are concentrated areas of dense vegetation growth upstream of the 

spillway, and in the area immediately north of the McMicken Dam Outlet Channel, 

however the magnitude of flows used for this study are not likely to be affected by 

locally dense vegetation. Therefore, a single 'n' value was applied along each cross- 

section taken in this area. Southeast of the Loop 303 Freeway, there are residential 

developments along Grand Avenue. 

The following pages present descriptions of each land type and the 

corresponding Manning's 'n' components selected. Table 1 summarizes the Manning's 

'n' components and composite values chosen for Reach A. 

Table 1: Reach A - Manning's 'n' Calculations Summary 

From: Estimated Manning's Roughness Coefticients for Stream Channels and Flood Plains in Maricopa 
County, prepared for the Flood Control District of Maricopa County by the U.S. Geological Survey in April 
1991. 
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3.1.1 Undeveloped Desert 

A base 'nb' value of 0.027 was assigned for the undeveloped desert area, which 

consists of a fine gravel base material. Bank erosion is minor due to the breadth of 

flow across each cross-section, therefore the irregularities component is low. The 

amount of obstructions is negligible. Just downstream ofthe spillway, the vegetation is 

sparse and moderate in height and the approximated flow depth is twice the maximum 

vegetation height. There is no meandering within the channel, and therefore a 

meandering factor of 1.00 was chosen. 

Base, nb = 0.027 
Irregularities Component, nl = 0.003 
Obstruction Component, n2 = 0.000 
Vegetation Component, n3 = 0.010 
Meandering Factor, m = 1 
Composite n = 0.040 
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3.1.2 Outlet Channel 

A base 'nb' value of 0.027 was assigned for the undeveloped desert area and the 

outlet channel, which consist of a fine gravel base material. A low value for nl was 

selected for all areas, due to the uniformity within each area. Within the outlet channel, 

the vegetation consists mostly of low weeds and grasses, with sporadic low bushes. 

For this study, there is no meandering within the channel, and therefore a meandering 

factor of 1.00 was chosen. 

Base, nb = 0.027 
Irregularities Component, nl = 0.003 
Obstruction Component, nz = 0.000 
Vegetation Component, n3 = 0.005 
Meandering Factor, m = 1 
Composite n = 0.035 
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Freeway: MD-25 - the 
Estrella Freeway (Loop 
303) is currently under 
construction, n = 0.022. 

3.1.3 Freeway 

A base value of 0.020 was chosen for the freeway, which will have concrete as 

the base material. A low value for nl was selected for all areas, due to the uniformity 

within each area. For the freeway section, the amount of obstructions is negligible. 

Vegetation within the freeway median was considered negligible. For this study, there 

is no meandering within the channel, and therefore a meandering factor of 1.00 was 

chosen. 

Base, nh = 0.020 . - 
Irregularities Component, nl = 0.001 
Obstruction Component. n? = 0.001 . - 
Vegetation Component, n3 = 0.000 
Meandering Factor, m = 1 
Composite n = 0.022 
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Undeveloped - Between 
Outlet Channel and 
Freeway: MD-23 - 
looking southeast toward 
the Loop 303 crossing of 
Grand Avenue, n = 0.030. 
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3.1.4 Undeveloped -Between Outlet Channel and Freeway 

A base 'nb' value of 0.027 was assigned for the undeveloped desert area and the 

outlet channel, which consists of a firm soiVcoarse sand base material. A low value for 

nl was chosen for all areas, due to the uniformity of the area. For the undeveloped 

desert area, the amount of obstructions is negligible. Flow depth in the channel was 

approximated to be at least twice the vegetation height. The vegetation consists mostly 

of low weeds and grasses. For this study, there is no meandering within the channel, 

and therefore a meandering factor of 1 .OO was chosen. 

Base, nh = 0.027 . . 

Irregularities Component, nl = 0.001 
Obstruction Component, n2 = 0.000 

~ ~~ 

Vegetation Component, n3 = 0.002 
Meandering Factor, m = 1 
Composite n = 0.030 



Grand 
Grand 
Sunrise 
southea 

Avenue: M-34 - 
Avenue south of 

Boulevard, view 
st, n = 0.025. 

3.1.5 Grand Avenue 

A weighted base value of 0.022 was chosen for the Grand Avenue cross- 

sections. A low value for n, was chosen for all areas, due to the uniformity within each 

area. Across the section, the amount of obstructions is minimal, and a low obstruction 

component was selected. Vegetation along Grand Avenue consists of very low 

occasional grasses at the north end, and sporadic low bushes in the overbanks, therefore 

a low vegetation component was selected. For this study, there is no meandering 

within the channel, and therefore a meandering factor of 1.00 was chosen. 

Base, nb = 0.022 
Irregularities Component, nl = 0.001 
Obstruction Component, n2 = 0.000 
Vegetation Component, n3 = 0.002 
Meandering Factor, m = 1 
Composite n = 0.025 
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3.2 Reach B -Loop 303 Freeway to Agua Fria River 

Reach B extends fkom the Loop 303 freeway along the south side of Grand 

Avenue, to the Agua Fria River. Two distinct land types are found in this reach; 

developedlresidential and farm fields. Each type is described and the corresponding 

Manning's 'n' components selected are shown in the following sections. Table 2 

summarized the Manning's 'n' components and composite values chosen for Reach B. 

Table 2: Reach B - Manning's 'n' Calculations Summary 

I Land Type 

@ McMickenDarn Hoskin Enrrineerinz Consultants. Inc. 

Developed/Residential 
Agricultural Areas 

Spillway Delineation Study 
FCD 98-32 

Manning's 'n' Components 
Base I Irregularity I Obstruction I Vegetation 

- - 
DEI Professional Services, LLC 

October 2001 

Meandering Composite - I I 

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

nb 
0.030 
0.030 

n~ 
0.010 
0.005 

n2 
0.040 
0.030 

n3 
0.020 
0.015 

.a. 

1 .OO 
1.00 

LA 

0.100 
0.080 



DevelopedlResidentisI: 
MD-55, Sun City Grand 
Development, Sandia Drive 
between Monteverde Drive 
and Escalante Drive, n = 

0.100. 

For the developed areas of the study, a base 'nb' value of 0.030 was assigned. A 

low value for nl was selected for all areas, due to the uniformity within each area. For 

areas of housingldevelopment, the amount of obstructions is appreciable, 

approximately one-third of the total cross-section area. Within the 

developedfresidential areas, the vegetation varies in density and height, therefore a 

medium-range vegetation component was selected. For this study, there is no 

meandering within the channel, and therefore ameandering factor of 1 .OO was chosen. 

Base, nb = 0.030 
Irregularities Component, nl = 0.010 
Obstruction Component, n2 = 0.040 
Vegetation Component, n3 = 0.020 
Meandering Factor, m = 1 
Composite n = 0.100 
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3.2.2 Agricultural Areas 

For the agricultural areas of the study, a base 'nb' value of 0.030 was assigned. 

A low value fern, was chosen for all areas, due to the uniformity within each area. For 

farm fields, the amount of obstructions is appreciable. Depending on the stage the 

crops are at, the vegetation varies in density and height, therefore a medium-range 

vegetation component was selected. For this study, there is no meandering within the 

channel, and therefore a meandering factor of 1.00 was chosen. 

Base. nh = 0.030 , " 

Irregularities Component, nl = 0.005 
Obstruction Comuonent, n? = 0.030 . - 
Vegetation Component, n3 = 0.015 
Meandering Factor, m = 1 
Composite n = 0.080 
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5 Field Visit Photos 
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McMicken Dam 
Spillway Delineation Study 

Appendix C: Field Reconnaissance 

MD-1 McMicken Dam Outlet Channel at Grand Avenue, view east of railroad crossing 
MD-2 McMicken Dam Outlet Channel at Grand Avenue, view east from Grand Avenue 
MD-3 McMicken Dam Outlet Channel at Grand Avenue, view west towards Grand Avenne 
MD-4 McMicken Dam Outlet Channel at Grand Avenue, view south along Grand Avenue 
MD-5 McMicken Dam Outlet Channel at Grand Avenue, view northwest from Grand Avenue 
MD-6 McMicken Dam Outlet Channel at Grand Avenue, view northwest from Grand Avenue 
MD-7 McMicken Dam Principal Outlet, view southeast from north of levee 
MD-8 McMicken Dam Principal Outlet, view southeast from structure 
MD-9 McMicken Dam Principal Outlet, view northwest from structure 
MD-10 McMicken Dam Principal Outlet, view southeast from top of levee 
MD-11 McMicken Dam Principal Outlet, view southeast from top of levee (siphon walls perpendicular to view) 
MD-12 McMicken Dam Principal Outlet, view southeast from top of levee 
MD-13 Beardsley Canal at access road and siphon, view east 
MD-14 Beardsley Canal at access road and siphon, view southeast 
MD-15 Beardsley Canal at access road and siphon, view northwest 
MD-16 Beardsley Canal at access road, view south 
MD-17 Vegetation south of Beardsley Canal 
MD-18 Beardsley Canal at access road, view east 
MD-19 McMicken Dam Outlet Channel, view northeast along north bank 
MD-20 McMicken Dam Outlet Channel, view southwest along north bank 
MD-21 McMicken Dam spillway, view north from south end of spillway 
MD-22 McMicken Dam Outlet Channel, view north and west from top of levee 
MD-23 View southeast toward the Loop 303 Freeway construction, from west of Grand Avenue 
MD-24 View southwest toward the Loop 303 Freeway constmction, from west of Grand Avenue 
MD-25 View west along north side of Loop 303 Freeway construction, from west of Grand Avenne 
MD-26 Loop 303 at Grand Avenue, view southeast from west of Grand Avenue 
MD-27 Area west of Grand Avenue, looking south from south of Loop 303 Freeway 
MD-28 Area west of Grand Avenue, looking north from south of Loop 303 Freeway 
MD-29 Area west of Grand Avenne, looking northwest from south of Loop 303 Freeway 
MD-30 Grand Avenne, view south from north of Sunrise Boulevard 
MD-31 View fence area northwest of Sunrise Bonlevard and Grand Avenue, view southeast 
MD-32 View fence northwest of Sunrise Boulevard and Grand Avenue, view northwest 
MD-33 View fence southwest of Sunrise Boulevard and Grand Avenue, view southwest 
MD-34 Grand Avenue south of Sunrise Boulevard, view southeast 
MD-35 Golf course southwest of Sunrise Boulevard and Grand Avenue, view north 
MD-36 Golf course and lake northwest of Sunrise Boulevard and Grand Avenne, view east 
MD-37 Goldwater Ridge Drive and golf course east of Sunrise Boulevard, view northwest 
MD-38 Goldwater Ridge Drive and golf course south of Sunrise Boulevard, view south 
MD-39 Sunrise Boulevard and golf course south of Clearview Boulevard, view northeast 
MD-40 Goldwater Canyon Drive and golf course south of Clearview Boulevard, view west 
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Photogravhs (cont'd.) 

MD-41 Goldwater Canyon Drive and golf course south of Clearview Boulevard, view east 
MD-42 Limestone Drive and golf course east of Estrella Vista Drive, view south 
MD-43 Limestone Drive and golf course east of Estrella Vista Drive, view north 
MD-44 Estrella Vista Drive north of Limestone Drive, view west 
MD-45 Goldwater Canyon west of Saddle Ridge Drive, view southwest 
MD-46 Goldwater Canyon west of Saddle Ridge Drive, view north 
MD-47 Clearview Boulevard and golf course east of Sunrise Boulevard, view north 
MD-48 Goldwater Ridge east of Havasupai Drive, view northwest 
MD-49 Sunrise Boulevard north of Bell Road, view southeast 
MD-50 Sunrise Boulevard north of Bell Road, view northeast 
MD-51 Sunrise Boulevard north of Bell Road, view southeast 
MD-52 Sandia Drive between Monte Verde Drive and Escalante Drive, view northwest 
MD-53 Sandia Drive between Monte Verde Drive and Escalante Drive, view northwest 
MD-54 Intersection of Park Drive and Saddle Ridge Drive view southeast 
MD-55 Saddle Ridge Drive between Red Rock Drive and Casa Bonita Street, view west 
MD-56 Havasupai Drive west of Linksview Drive, view northeast 
MD-57 Havasupai Drive east of Linksview Drive, view southwest 
MD-58 Channel along Reems Road, view north 
MD-59 Dysart Drain at Litchfield Road, view south 
MD-60 Dysart Drain at Litchfield Road, view southwest 
MD-61 North side of Dysart Draiq west of Dysart Road, view east 
MD-62 North side of Dysart Drain, west of Dysart Road, view west 
MD-63 Dysart Drain at Dysart Road, view west 
MD-64 Dysart Drain at Dysart Road, view east 
MD-65 Dysart Drain at El Mirage Road, view west 
MD-66 El Mirage Road at Dysart Drain, view south 
MD-67 North of Dysart Drain at El Mirage Road, view west 
MD-68 El Mirage Road and Glendale Avenue, view northwest 
MD-69 El Mirage Road and Olive Avenue, view northwest 
MD-70 Dysart Road and Olive Avenue, view northwest 
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MD-03 - McMicken Dam Outlet Channel at Grand 
Avenue, view west towards Grand Avenue 

1.- ". . . A r L . u m r u  v- uu..rr uu-=, ar UlauU 

Avenue, view east of railroad crossing 
IMU-UL - McwucKen uam uutlet Channel at tirand 
Avenue, view east fiom Grand Avenue 

MD-04 - McMicken Dam Outlet Channel at Grand 
Avenue, view south along Grand Avenue 

MD-05 - McMicken Dam Outlet Channel at Grand MD-06 - McMicken Dam Outlet Channel at Grand 
Avenue, view northwest Eom Grand Avenue Avenue, view northwest from Grand Avenue 
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MD-07 - McMicken Dam Principal Outlet, view southeast Nw-uo - lv1clvl1cKen uam rnncipal Outlet, view 
fiom north of levee southeast from structure 

MD-09 - McMicken Dam Principal 
Outlet, view northwest from structure 

MD-I0 - McMicken Dam Principal Outlet, view 
southeast from top of levee 

MD-I I - McMicken Dam Principal Outlet, view southeast 
from top of levee (siphon wall perpendicular to view) 
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klD-12 - McMicken Dam rrincipal Outlet, view southeast MD-13 - Beardsley Canal at access roaa ana slpnon, 
?om top of levee view east 

MD-14 -Beardsley Canal at access road and siphon, MD-15 - Beardsley Canal at access mad and siphon, 
view southeast view northwest 

MD-16 - Beardsley Canal at access road, view south MD-17 -Vegetation south of Beardsley Canal 
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MD-20 - McMicken Dam Outlet Channel, view 
southwest along north bank 

MD-19 - McMicken Dam Outlet Channel, view 
northeast along north bank 
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MD-21- McMicken Dam spillway, view north from south end of spillway 
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Freeway construction, 6om west of Grand Avenue 
IMU-24 - vlew soutnwest toward the Loop 303 
Freeway construction, from west of Grand Avenue 

MD-25 - View west along north side of Loop 303 
construction, from west of Grand Avenue 

MD-26 -Loop 303 at Grand Avenue, view southeast 
from west of Grand Avenue 

1 MD-27 -Area west of Grand Avenue, looking south MD-28 -Area west of Grand Avenue, looking north 
from south of Loop 303 Freeway from south of Loop 303 Freeway 
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MD-29 -Area west of Grand Avenue, looking 
northwest fiom south of Loop 303 Freeway 

MD-31 -View fence area northwest of Sunrise 
Boulevard and Grand Avenue, view southeast 

MD-33 -View fence southwest of Sunrise 
Boulevard and Grand Avenue, view southwest 

MU-JU - tirand Avenue, vlew south from north of 
Sunrise Boulevard 

MD-32 -View fence northwest of Sunrise Boulevard 
and Grand Avenue, view northwest 

MD-34 - Grand Avenue south of Sunrise Boulevard, 
view southeast 
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MD-35 -Golf course southwest of Sunrise 
Boulevard and Grand Avenue, view north 

hlu-37 - tioldwater Ridge Drive and golf course 
east of Sunrise Boulevard, view northwest 

M u - J Y  - SUnnse Boulevard and golf course south of 
Clearview Boulevard, view northeast 

MU-56 - Golf course and lake northwest of Sunrise 
Boulevard and Grand Avenue, view east 

MD-38 - Goldwater Ridge Drive and golf course 
south of Sunrise Boulevard, view south 

MD-40 - Goldwater Canyon Drive and golf course 
south of Clearview Boulevard. view west 
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MD-4; - uv.uwa~w ~ U J U U  u l l v r  u u  g o l f ~ ~ w ~ e  
south of Clearview Boulevard, view east 

MD-42 -Limestone Drive and golf course east of 
Estrella Vista Drive, view south 

MLJ-45 - Limestone Unve and gem-come east of 
Estrella Vista Drive, view north 

MD-44 - Estrella Vista Drive north of Limestone 
Drive, view west 

MD-45 - Goldwater Canyon west of Saddle Ridge MD-46 - Goldwater Canyon west of Saddle Ridge 
Drive, view southwest Drive, view north 
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MD-47 - Clearview Boulevard and golf course east 
of Sunrise Boulevard, view north 

MD-49 - Sunrise Boulevard north of Bell Road, 
view southeast 

Ivu-ta - uoluwarer mage east 01 navasupal unve, 
view northwest 

IVW-J I - aunnse aouevara norm or Bell Koad, 
view southeast 

MD-52 - Sandia Drive between Monte Verde Drive 
and Escalante Drive. view northwest - McMicken Dam 
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-- U1...-en Monte Verde Drive 
and Escalante Drive, view northwest 

MD-55 - Saddle Ridge Drive between Red Rock 
Drive and Casa Bonita Street, view west 

MD-54 - Intersection of Park Drive and Saddle 
Ridge Drive, view southeast 

MD-56 - Havasupai Drive west of Linksview Drive, 
view northeast 

MD-57 - Havasupai Drive east of Linksview Drive, 
view southwest 

- - 

MD-58 - Channel along Reems Road, view north 
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MD-61 -North side ofDysart Drain, west of Dysart 
Road, view east 

southwest 

IVW-03 - uysm uraln ar uysart KOaQ mew west MD-64 -Dysart Drain at Dysart Road, view east 
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MD-65 - Dysart Drain at El Mirage Road, view west 
I 

IVW-oo - r ;~  ivlrage nutau at uysm uram, vlew sourn 

MD-67 - North of Dysart Drain at El Mirage Road, view MD-68 -El Mirage Road and Glendale Avenue, view 
west northwest 

IVIJJ-or - EI Mirage Roaa ana ullve Avenue, view MD-70 - Dysart Road and Olive Avenue, view 
northwest northwest 
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Appendix D: Reach A Hydraulics 
McMicken Dam Spillway to Loop 303 Freeway 
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Summary Sheet for Flow Split North of McMicken Dam Outlet Channel 

The McMicken Dam Outlet Channel conveys flow from the Principal Outlet east under Grand 
Avenue and the Burlington-Northem Santa Fe Railroad. The outlet channel acts as a levee, creating 
a barrier to flow which overtops the spillway and flows to the south. The top of the levee varies in 
elevation along its length, and differing water surface elevations are assumed to occur as flow 
overtops the levee, particularly for flows of the magnitude of this study. 

A HEC-RAS model of the outlet channel was prepared by Dibble &Associates, as part of aprevious 
study. The model prepared by Dibble was extended upstream along the channel, and run for a range 
of flows to create a rating curve for the channel. A copy of the HEC-RAS output is included 
following this summary. 

A HEC-RAS model prepared for the spillway flow, from the spillway to the McMicken Dam Outlet 
Channel, was run for flow east of the flow divide (MDA - SE) and for flow west of the flow divide 
(MDA-S W). 

See the included flow diagrams and calculations. 

Assumutions 
Flow begins to split at Section 19.67, with water surface elevations across the entire flow 
assumed to match at Section 19.55. 

Method ofAnalvsis 

1. The target flow (113,213, or Full) was reduced by 5,000 cfs, the capacity of the Principal 
Outlet. 
2. According to the modifiedlextended outlet channel HEC-RAS model, the outlet channel has 
3,000 cfs capacity just downstream of the Principal Outlet, therefore 2,000 cfs was assumed to 
overtop the McMicken Dam Outlet Channel just downstream of the Principal Outlet. 
3. HEC-RAS models MDA-SE and MDA-SW were run for a range of flows. The water 
surface elevationlflow data from each model was combined to create a rating flowlwater surface 
elevation rating curve for Section 19.55. For each of the target flows (113,213, and Full PMF), the 
corresponding flow in each of the east and west models were interpolated. 
4. For the east and the west models, the water surface elevations generated at Section 19.22 by 
the flow determined in Step 3 were used to determine the amount of flow within the outlet channel. 
West of the flow split, Section 3684 of the outlet channel HEC-RAS model was used to determine 
the amount of flow within the channel, which was subtracted from the flow in the west split model. 
East of the flow split, Section 2684 was used to determine the amount of flow within the channel. 
The additional capacity in the outlet channel east of the flow split was subtracted from the flow in the 
east split model. 
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Method ofAnalvsis (cont 'd.) 

5. The 2,000 cfs overtopping the outlet channel just downstream of the Principal Outlet is re- 
added to Model MDAl at Section 19.19. 

Below are tables indicating the results of the analysis: 

Summary of Flow Svlit Analvsis North of McMicken Dam Outlet Channel 

McMicken Dam 
Spillway Delineation Study 
FCD 98-32 

Flow Over West Portion of Levee 
Flow Over East Portion of Levee 
Flow in Outlet Channel 
Flow South from Principal Outlet, 
overtopping Levee 
Total 
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lm F I O ~  
21,000 

0 
7,000 
2,000 

30,000 

213 Flow 
46,000 
2,000 
10,000 
2,000 

60,000 

Full Flow 
70,000 
12,000 
11,000 
2,000 

95,000 



FLOW SPLIT ANALYSIS 
McMlCKEN DAM OUTLET CHANNEL 

FULL PMF=95,000 c f s  



Flow Solit North of McMicken Dam Outlet Channel 
Analvsis for Full PMF 

Full PMF = 95.000 bfs 

1. Principal Outlet Flow = 5,000 cfs 
From outlet channel extended rating curve model (channel.prj), 

capacity of channel just downstream of outlet = 3,000 cfs 
Therefore, overflow just downstream of outlet = 2,000 cfs 

2A. Spillway = 90,000 cfs 
From combined rating curve of west and east split flow models (MDA-SW.prj and MDA-SE.prj), 

the flow split at Section 19.55: East = 14,500 cfs 
West = 75,500 cfs 

WS Elev = 1346.67 

B. Model MDA-SW.prj, Section 19.22: 75,500 cfs ---> 1339.63 WS Elev. 

Flow in outlet channel from west to east split sections, 
Model channel.pj, Section 3684: 1339.63 WS Elev ----> 8,500 cfs 

Flow over west levee = 75,500 - (8,500 - 3,000) = 70,000 cfs ---> 1339.51 WS Elev 

C. Model MDA-SE.prj, Section 19.22: 14,500 cfs ---> 1341.28 WS Elev. 

Flow in outlet channel at existing Grand Avenue bridge, 
Model channel.prj, Section 2684: 1341.28 WS Elev ----> 11,000 cfs 

Flow over east levee = 14,500 - (1 1,000 - 8,500) = 12,000 cfs ---> 1341.09 WS Elev 
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FLOW SPLIT ANALYSIS 
McMlCKEN DAM OUTLET CHANNEL 

213 PMF=60,000 c f s  



Flow S ~ t i t  North of McMicken Dam Outlet Channel 
Analysis for 213 PMF a 
213 PMF = 60,000 cfs 

1. Principal Outlet = 5,000 cfs 
From outlet channel extended rating curve model (channe1.p j ) ,  

capacity of channel just downstream of outlet = 3,000 cfs 
Therefore, overflow just downstream of outlet = 2,000 cfs 

2A. Spillway = 55,000 cfs 
From combined rating curve of west and east split flow models (MDA-SW.p rj and MDA-SE.p rj), 

the flow split at Section 19.55: East = 4,000 cfs 
West = 51,000 cfs 

WS Elev = 1345.20 

B. Model MDA-SW.prj, Section 19.22: 51,000 cfs ---> 1339.08 WS Elev. 

Flow in outlet channel from west to east split sections, 
Model chame1.p j, Section 3684: 1339.08 WS Elev ----> 8,000 cfs 

Flow over west levee = 51,000 - (8,000-3,000) = 46,000 cfs ---> 1338.95 WS Elev 

a 
C. Model MDA-SE.pj, Section 19.22: 4,000 cfs ---> 1340.35 WS Elev 

Flow in outlet at existing Grand Avenue bridge, 
Model channel.prj, Section 2684: 1340.35 WS Elev ----> 10,000 cfs 

Flow over east levee = 4,000 - (10,000 - 8,000) = 2,000 cfs ---> 1340.1 WS Elev 
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FLOW SPLIT ANALYSIS 
McMlCKEN DAM OUTLET CHANNEL 

113 PMF=30.000 c f s  



Flow Split North of McMicken Dam Outlet Channel 
Analysis for 113 PMF 

113 PMF = 30,000 cfs 

1. Principal Outlet = 5,000 cfs 
From outlet channel extended rating curve model (channel.prj), 

capacity of channel just downstream of outlet = 3,000 cfs 
Therefore, overflow just downstream of outlet = 2,000 cfs 

2A. Spillway = 25,000 cfs 
From combined rating curve of west and east split flow models (MDA-SW.prj and MDA-SE.pq), 

the flow split at Section 19.55: East = - cfs 
West = 25,000 cfs 

WS Elev = 1342.95 

B. Model MDA-SW.prj, Section 19.22: 25,000 cfs ---> 1338.38 WS Elev. 

Flow in outlet channel from west to east split sections, 
Model channel.prj, Section 3684: 1338.38 WS Elev ----> 7,000 cfs 

Flow over west levee = 25,000 - (7,000-3,000) = 21,000 cfs ---> 1338.25 WS Elev 

C. Model MDA-SE.pj, Section 19.22: Minimum elevation of lev 1338.00 

Capacity of outlet channel at Grand Ave. bridge = 8,000 cfs > 7,000 cfs Flow in outlet channel 
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OUTLET CHANNEL HEC-RAS: 



HEC-RAS Plan: Extended River MC MlCKEN Reach: MAlN 

I I I I 1 I I I 
MAIN 12284 / 3000.00/ 1323.331 1332261 1 1332.621 0.001110~ 

I I 
4.861 

I 
617.241 93.861 0.33 



HEC.RAS Plan: Extended River: MC MICKEN Reach: MAlN (Continued) 
Reach 1 RiverSta 1 QTotal I Min Ch El 1 W.S. Elev I CritW.S. I E.G. Elev I E.G. Slope I Vel Chnl / Flow Area I TopWidth I FwudeUChl 

I / (CIS) I (It) I (R) I (R) I (R) I (Rm) I (Ws) I (sqf l )  I (fl) I 
MAIN 12284 1 4000.00) 1323.33) 1333.61 1 1 1334.05) 0.0011351 5.351 748.08 1 100.02/ 0.34 

MAIN 12267.7 1 12000.001 1323.051 1341.571 1333.681 1342.36 1 0.000880/ 7.121 1686.031 198.641 0.34 

I I I I I I I I I I I 
MAIN 12238 ~ n d g e /  



McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MlCKEN Reach = MAIN RS = 6684 

Station (ft) 

McMicken Dam Outlet Channel Plan: McMicken Channel Extended 

Station (ft) 

McMicken Dam Outlet Channel Plan: McMicken Channel Extended 

Station (ft) 



McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach = MAIN RS = 3684 

Station (ft) 

Plan: McMicken Channel Extended 
=MAIN RS =2484 

Station (fl) 



Mcl Micken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach = MAIN RS = 2284 I 

Station (fl) 

McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach = MAlN RS = 2267.7 
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McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach = MAlN RS = 2238 
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McMicken Dam Outlet Channel Plan: McMicken channel Extended 
River = MC MICKEN Reach = MAlN RS = 2238 
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McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
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McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach = MAlN RS = 2195 
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McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach = MAIN RS = 2178 

0 50 100 150 200 250 

Station (ft) 

McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach =MAIN RS = 2152 

Station (ft) 

McMicken Dam Outlet Channel Plan: McMicken Channel Extended 

Station (ft) 



McMicken Dam Outlet Channel Plan: McMicken Channel Extended 

Station (ft) 

Station l i t)  



McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach = MAlN RS = 2013 
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McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach = MAlN RS = 1999 
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McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach =MAIN RS = 1988 
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McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach =MAIN RS = 1888 
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McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach = MAIN RS = 1788 
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McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach =MAIN RS = 1677 

Station (ft) 

McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach = MAIN RS = 1527 
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McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MICKEN Reach = MAIN RS = 1327 
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McMicken Dam Outlet Channel Plan: McMicken Channel Extended 
River = MC MlCKEN Reach = MAIN RS = 1127 

- ~~ ~ 

1326 
Ground 

1324 
BBnkSta 

1322 
0 50 100 150 200 



1343.00 1343.50 1344.00 1344.50 1345.00 1345.50 1346.00 1346.50 1347.00 1347.50 

WS Elev. 



SOUTHWEST FLOW HEC-RAS (MDASW): 
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SOUTHEAST FLOW HEC-RAS (MDASE): 
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0 Summary Sheet for Model MDAl 

Description 

Model MDAl includes the area from the McMicken Dam spillway to the intersection of Estrella 
Freeway (Loop 303) and Bell Road. The model begins at the interior of the McMicken Dam 
principal spillway with section 20.05. The flow reaches the spillway at section 20.00. After exiting 
the spillway, the flow travels southeast towards the principal outlet channel, which acts as a levee. A 
flow split occurs at section 19.55, where the west flow remains part of Model MDAI, while the east 
portion is the start of Model MDA2. The flow reaches the principal outlet channel at section 19.22. 
Flows exceeding the capacity of the principal outlet channel travel south and contribute to the flow in 
Model MDAl at section 19.19. Flows travel southeast towards the Loop 303 freeway and Sun City 
Grand. A summary detailing the procedure used to determine the weir flow amount is located in 
Section 4 of this appendix. 

At the time this study was conducted, the Loop 303 construction was in progress per the Estrella 
Roadway and Grade Separation Phase Ilmprovement Plans. Plans for the Loop 303 south of Union 
Hills Drive were under concept design and not taken into account for this project. An elevated block 
wall surrounds Sun City Grand, east of the freeway. Once the amount of flow weiring into the 
freeway section was determined, the ponding elevation within the freeway section was computed. 
Flow assumptions include that the flow must pond against the wall aminimum of four (4) feet before 
the wall fails. Following failure, the resulting rubble would form a weir with a crest elevation of 
three (3) feet. Under these assumptions, the walls would fail between sections 18.80 and 18.24, 
allowing flow to enter Sun City Grand for the 213 and Full Flow conditions. This flow will join the 
downstream model MDB2. 

Between sections 18.24 and 17.59 the freeway is below natural grade, allowing the flow to travel 
south without causing the Sun City Grand wall to fail. Heading south, the freeway begins to meet 
the natural grade south of Clearview Boulevard. A second and third section of wall will fail in a 
similar manner between sections 17.57 and 16.35 for the 1/3,2/3 andFullFlow, allowing for flow to 
weir into Sun City Grand. This flow will join the downstream model MDB1. The remainder of the 
flow travels south along the Loop 303 freeway alignment, and joins Model MDBl south of Bell 
Road. Model MDAl ends at section 16.35, north of Bell Road. 

Assumptions 
The flow can pond to a level of four (4) feet above the base of wall before causing the 
wall to fail. 
Three (3) feet of rubble will be produced by the, failing wall. 
The flow that enters Sun City Grand does not re-enter Model MDAl 

. . 

Method of Analvsis 

A HEC-RAS model was developed to model the area described above. 

a 
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The flow travels out of the McMicken Dam spillway and travels south towards the Loop 303 freeway 
and Sun City Grand. The flow will flow along, and pond against, the Sun City Grand boundary wall, 
causing it to fail in three separate areas. Flow entering Sun City Grand will join either Model MDB1 
or MDB2. Flow that does not enter Sun City Grand will continue to travel south along the Sun City 
Grand boundary wall toward Bell Road, joining Model MDBl south of Bell Road. 
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MODEL MDAI 

P.' 

HEC-RAS Sentember 1998 Version 2.2 
u.S. Army Carp of Engineers 

~ydrologic Engineering center 
609 Second Street, Suite D 

Davis. California 95616-4687 
1916) 756-1104 

X X XXXXXX XXXX XXXX XX xxxx 
X X X  X X X X X X  X 
X X X  X X X  X X X  
XXXXXXX XXXX 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 XXXXX 

PROJECT DATA 
Project Title: McMicken Dam, Reach A1 
Project File : MDAl.prj 
Run Date and Time: 9/24/2001 10:53:17 AM 

project in English unite 

Model Name: MDAI 
~ o d e l  Description: Models flow from the McMicken Dam spillway south 

to  ell ~ o a d .  uostream boundarv is section 20.05. Downstream 
boundary is section 16.35 

Flow Profiles: Profile #I, 113 Flow 
Sections 20.05 to 19.34, Q= 25.000 cfs 
Section 19.22, Q= 21,000 cfs 
Sections 19.19 to 18.78, Q= 23.000 cfs 
Section 18.67, Q=20.000 cfs 
Section 18.50, Q=17.500 cfs 
section 18.22 to 17.33, Q=23,000 
Section 17.22. 0= 20.500 cfs . .  . 
Section 17.17, Q= 20,000 cfs 
Section 17.04, Q= 18,000 cfs 
Section 16.87, Q= 17,000 cfs 
Section 16.70, Q= 13,500 cfs 
Section 16.53. 0= 6.500 cfs . . 
Section 16.35, Q= 3.000 cfs 

Profile #2, 2/3 Flow 
Sections 20.05 to 19.67, Q= 55.000 cfs 
Sections 19.55 to 19.34, Q= 51.000 cfs 
Section 19.22, Q= 46,000 cfs 
Sections 19.19 to 19.03. 0= 48.000 cfs . .  . 
Section 18.78, Q= 47,000 cfs 
Section 18.67, Q=39,500 cfs 
section 18.50, Q= 31,500 cis 
Sections 18.22 to 17.59, Q= 28,500 cfs 
Section 17.33. 0= 27.000 cfs . .  . 
Section 17.22, Q= 25,000 cfs 
Section 17.17, Q= 23,500 cfs 
Section 17.04, Q= 21,000 cfs 
Section 16.87, Q= 19,500 cfs 
Section 16.70. 0= 15.500 cis . .  . 
Section 16.53, Q= 7,500 cfs 
Section 16.35. Q= 3,500 cfs 

Profile #3, pull   low 
Sections 20.05 to 19.67, Q= 90,000 cfs 
Sections 19.55 to 19.34, Q= 75,500 cfs 
Section 19.22. 0= 70.000 c € s  
sections 19.19 to 19:03, Q= 72,000 cfs 
Section 18.78, Q=69,500 cis 
Section 18.67, Q= 58.000 cfa 
Section 18.50, Q= 44,500 cfs 
Sections 18.22 to 17.57, Q= 34,500 cfs 
Section 17.33, Q= 32.500 cfs 
Section 17.22, Q= 29,500 cfs 
Section 17.17, Q= 28.000 cfs 
Section 17.04, Q= 24,500 cfs 
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MOD- 
P 2 

Section 16 87. Q= 22.500 cfs 
Section 16 70, Q= 17.500 c f s  

0 
Section 16.53. Q- 8,500 cfs 
Section 16 35, Q= 4,00 cfs 

HEC-PAS Version Version 2 2, September 1998 

consultants: Hoskin Engineering Consultants, Inc. 
323 W. Roosevelt Street, Suite 200 
Phoenix, AZ 85003 
(602) 252-8384 Phone 
(602) 252-8385 Fax 
HEC 990006-03 

DEI Professional Services, LLC 
6225 N. 24th Street. Suite 200 
Phoenix, AZ 85016 
(602) 954-0038 Phone 
1602) 944-8605 Pax 

PISJY DATA 

plan Title: Reach A1 
Plan File : g:\Piledir\99\990006 - Spillway Inundation Studiea\O3-McMicken Dam\~ydro\~each A\Wodel al\m?+l.pOl 

Geometry Title: Reach A1 
Geometry File : g:\Filedir\99\990006 - Spillway Inundation Studies\O3-McMicken Dam\Hydro\Reach 

A\Model Al\MDAl.gOl 

Flow Title : Reach A1 
Flow File : g:\Filedir\99\990006 - Spillway Inundation Studies\03-McMicken Dam\Hydro\Reach 

A\Model Al\MDAl.fOl 

Plan Description: 
Models flow which continues southwest from the McMicken Darn Outlet Channel 
levee, along the Loop 303 Preeway. 

Plan Summary Information: 
Number of: Cross Sections = 26 Mulitple Openings = 0 

Culverts = o ~nline weirs = 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance = 0.003 
Critical depth calculaton tolerance = 0.003 
Maxima number of interations = 20 
Maximm di€ference tolerance = 0.1 
Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average conveyance 
Computational  low Regime: subcritical  low 

FLOW DATA 

Plow Title: Reach A1 
Flow Pile : g;\~iledir\99\990006 - Spillway Inundation Studies\O3-McMicken Dam\Hydro\Reach ?+\Model Al\MDA1.€01 

  low Data (cfsl 

River Reach 
MCMlCKEN DAM A1 
MCMICKEN DAM A1 
MCMICKEN DAM A1 
MCMICKEN DAM A1 
MCMICKQV DAM A1 
MCMICKEN DAM A1 
MCMICKEN D M  A1 
MCMICKEN DAM A1 
MCMICKEN DAM A1 
MCMICKEN DAM A1 
MCMICKEN DAM A1 
MCMICKEN DAM A1 
MCMICKEN DAM A1 
MCMICKEN DAM A1 
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MOD- 
P 3 

MCMICKEN DAM A1 16.53 6500 7500 8500 
MCMICKEN DRM A1 16.35 3000 3500 4000 

0 Boundary Condltlons 

River Reach Profile Upstream Downstream 

MCMICKEN DAM A1 
MCMICXEN DAM A1 
MCMICKEN DAM A1 

Critical 
Critical 
Critical 

critical 
Critical 
critical 

GEOMETRY DATA 

Geometry Title: Reach A1 
Geometry File : g:\Filedir\99\990006 - Spillway Inundation Studies\03-McMlcken Dam\Hydro\Ree.cn A\Model 
AI\MDAI.~OI 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 RS: 20.05 

INPUT 
~escriptian: Upper limit of Model ADA1. Cross section located inside spillway 

exit. 

1/3 Flow: 25.000 cf9 
213 Flow: 55,000 CL8 
~ull 

Flow: 90.000 cis 
Station Elevation Data num= 132 

sta  lev Sta Elev sta Elev sta  lev 
8954 1360 8965 1360 8967 1359.7 8977 1358.3 

Sta Elev 
8979 1358 

Manning's n values num- 1 
sta n Val 
8954 ,045 

Bank Sta: Left Rigbt Lengths:  eft Channel Right Coeff Contr. Expan. 
8965 11041 500.3 251.598 180 .1 .3 

CROSS SECTION OUTPUT Profile %1/3 

E.G. Elev lftl 
Vel Head (ftl 
W.S. Elev lfti 

1356.91 Element Left oe Channel ~ioht OR 
- < ~ ~ -  -- 

0.06 wt. n-val. 0.045 
1356.85 Reach  en. (ft) 500.30 251.60 180.00 

Flow Area (sq ft) 12564.19 
0.000321 Area (sq ftl 12564.19 
25000.00 Flow Ictsl 25000.00 
2034.60 TOP Width Iftl 

1.99 A"-. Vel. Iftlal 
~ ~~ - .  

6.85 ~yir. Depth lft) 
1395818.1 COIIY. ICfsI 

251.60 Wetted Per. ift) 
1350.00 Shear (lb/sq ft) 

1.00 stream Power (lb/ft sl 
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Frctn Loss (ftl 
C & E LOSS (Etl 

0.23 Cum Volume (acre-ftl 1.52 2442.39 0.01 
p.4 

0.05 Cum SA (acres1 2.76 744.40 0.18 

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 greeter than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev (ftl 
crit W.S. Ift) 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width (ftl 
Vel Total [itlsl 
Max Chl Dpth Iftl 
Conv. Total (cis1 
Length Wtd. lft) 
Mi" Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

Element 
Wt. n-Val. 
Reach Len. lttl 
Flow Area (sq fti 
Area (sq ft) 
Flow (cEs1 
Top Width (ftl 
Avg. Vel. (ftls) 
Hydr. Depth (ftl 
conv. (cfsl 
Wetted Per. lftl 
shear ilb/sq .£ti 
stleam Power (lblft sl 
Cum Volume (acre-ftl 
cum SA (acres) 

Left 08 

500.30 

20.83 
13.28 

Channel Right 08 

180.00 

1.18 
1.71 

Warning: The velocity head has changed by more than 0.5 ft (0.15 mi. 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 #Full 

E.G. Elev (it1 1360.69 Element Left OB channel Right OB 
Vel Head Iftl 0.32 Wt. n-Val. 0.045 0.045 
W.S. Elev (ft) 1360.37 Reach  en. (ft) 500.30 251.60 180.00 
Crit W.S. (Pel Flow Area isq ft) 4.11 19813.80 
E.G. Slope lft/ftl 0.000936 Area (sq ftl 4.11 19813.80 
Q Total (cfal 90000.00  low l~fsi 2.11 89997.90 
Top Width (ftl 2087.00 Top Width (ftl 11.00 2076.00 
vel Total (ft/al 4.54 Avg. Vel. (ft/sl 0.51 4.54 
Max Chl Dpth (it1 10.37 Hydr. Depth (it) 0.37 9.54 
Conv. Total (~£91 2941715.0 can". Lcfs) 68.8 2941646.3 
Length Wtd. (ftl 251.60 Wetted per. Ift) 11.37 2078.30 
Min Ch El Iftl 1350.00 Shear (lb/sq ft) 0.02 0.56 
Alpha 1.00 stream Power (lblft sl 0.01 2.53 
Frctn Loss (ftl 0.56 Cum volume (acre-it) 46.46 4017.64 3.27 
C & E Loss (ftl 0.13 Cum SA (acres) 19.08 874.97 2.48 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 mi. This may indicate the need for 

additional cross eections. 
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. 

FLOW DISTRIBUTION OUTPUT Profile #I13 

Left Sta 
(ft) 
LB 8965.00 
9380.20 
9795.40 
10210.60 
10625.80 

Right sea 
(ft) 
9380.20 
9795.40 
10210.60 
10625.80 
RB 11041.00 

FloW Area 
LSq ftl 
1980.25 
2738.74 
2842.48 
2682.60 
2320.11 

W.P. 
(ftl 

396.11 
415.21 
415.20 
415.26 
394.17 

Hydr D. 
(ftl 
5.01 
6.60 
6.85 
6.46 
5.89 

Velocity 
lft/si 
1.72 
2.07 
2.12 
2.04 
1.92 

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 conveyancel is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Ifti lit) i~f61 (sq ft) (ft) (ftl 1rt/s1 

LB 8965.00 9380.20 8116.08 2718.02 406.97 14.76 6.69 2.99 
9380.20 9795.40 12232.00 3504.47 415.21 22.24 8.44 3.49 
9795.40 10210.60 12841.62 3608.21 415.20 23.35 8.69 3.56 
10210.60 10625.80 11906.21 3448.33 415.26 21.65 8.31 3.45 
10625.80 RB 11041.00 9904.08 3056.77 404.94 18.01 7.56 3.24 
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Warning: The velocity heed has changed by more then 0.5 ft (0.15 mi. Thismay 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. 

FLOW DISTRIBUTION OUTPUT Profile # ~ u l l  

Left Sta 
(it1 
8954.00 
8956.20 
8958.40 
8960.60 
8962.80 

~ i g h t  Sta 
(ft) 

Flow 
(CfSI 
0.39 
0.43 
0.43 
0.43 
0.43 

Area 
(sq ft) 

0.82 
0.82 
0.82 
0.82 
0.82 

3410.93 
4203.34 
4307.08 
4147.21 
3745.24 

W.P. 
iftl 
2.57 
2.20 
2.20 
2.20 
2.20 

416.28 
415.21 
415.20 
415.26 
416.35 

Hydr D. 
(ftl 
0.37 
0.37 
0.37 
0.37 
0.37 
8.22 

10.12 
10.37 
9.99 
9.02 

warning: The cross-section end points had to be extended vertically for the computed water surface. 
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 conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 RS: 20.00 

INPUT 
Description: 113 Plow: 25,000 cfs 
213 Flow: 55,000 cfs 
Full Flow: 90,000 

C ~ S  
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8977 1360 89831358.89 8987 1358 8988 1358 89921357.19 
8995 1356.48 8996 1356 9000 1354.73 9005 1354.5 9008 1354 
9015 1354 9289 1354 9439 1354 9521 1354 10071 1354 

10995 1354 11000 1355.04 11003 1355.5 11007 1356 11010 1356.7 
11017 1358 11020 1358.84 11025 1360 11029 1360 

Manning's n Values numi I 
Sta n Val 

8977 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
8977 11029 1004.4 500.615 360 .1 .3 

CROSS SECTION OUTPUT Profile 11113 

E.G. Elev ('it1 1356.62 Element Left 08 Channel ~ i g h t  08 
Vel Head (ftl 0.59 Wt. n-Val. 0.040 
W.S. Elev (ft) 1356.03 Reach Len. (ftl 1004.40 500.61 360.00 
crit W.S. Iftl Plow Area (sq ftl 4068.29 
E.G. Slope (ft/ftl 0.010700 Area (sq ft) 4068.29 
Q Total Lcfsl 25000.00 Flow ( c ~ s )  25000.00 
Top Width (ft) 2011.22 Top Width (ftl 2011.22 
Vel Total (ft/6) 6.15 Avg. Vel. ift/s) 6.15 
Max Chl Dpth (ftl 2.03 Hydr. Depth (ft) 2.02 
Conv. Total (cfs) 241687.2 Conv. (cfs) 241687.2 
Length Wtd. (ft) 500.61 Wetted Per. (ft) 2011.65 
Min Ch El (ftl 1354.00 Shear (Ihfsq ft) 1.35 
Alpha 1.00 stream Power (lbfft s) 8.30 
Frctn Loss (ft) 4.17 ~ u m  volume (acre-ft) 1.52 2394.36 0.01 
C & E LOSS (ft) 0.04 Cum SA (acres) 2.76 732.71 0.18 

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 11213 

E.G. Elev Iftl 
Vel Head Ifti . . 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Too Width Ift) 
vei Total ~ f t / s ~  
Max Chl Dpth (ftl 
COIIY. Total (cfsl 

1358.34 Element 
1.14 Wt . n-Val. 

1357.20 Reach Len. (€ti 
Flow Area csqft, 

0.011427 Area isq ftl 
55000.00 Flow ( c ~ s )  
2020.72 Top Width Ift) 

8.57 Avg. Vel. (ftfs) 
3.20 Hydr. Depth (ft) 

514516.8 Conv. (cfsl 

Left 08 

1004.40 

Channel Right OB 
0.040 

500.61 360.00 
6414.23 
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Length Wtd. iftl 500.61 wetted Per. iftl 2021.46 
Min Ch El lit1 1354.00 Shear ilb/sq ft) 2.26 

a Alpha 1.00 stream Power Ilbfft sl 19.41 
Frctn Loss iftl 3.79 Cum Volume (acre-ftl 20.83 3214.43 1.18 
C & E Loas Iftl 0.12 Cum SA (acres1 13.28 814.52 1.71 

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 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev lit1 1360.01 Element Left OB Channel Right 08 
vel Head iftl 1.60 Wt. n-Val. 0.040 
W.S. Elev ittl 1358.40 Reach Len. (it1 1004.40 500.61 360.00 
Crit W.S. lftl Flow Area isq ftl 8857.82 
E.G. Slope iftfftl 0.010521 Area isq it1 8857.82 
Q Total (cfsl 90000.00 Flow Lcfsl 90000.00 
Top Width iftl 2033.26 Top Width iftl 2033.26 
Vel Total iftfs) 10.16 Avg. vel. iftlsl 10.16 
Max Chl Dpth lftl 4.40 Hydr. Depth ifel 4.36 
Conv. Total lcfal 877427.0 Conv. lcfsl 877427.0 
Length Wtd. iftl 500.61 Wetted Per. iftl 2034.25 
Min Ch El iftl 1354.00 Shear ilbfsq it) 2.86 
Alpha 1.00 Stream Power (lbfft sl 29.06 
Frctn Loss lftl 3.68 Cum Volume (acre-ftl 46.44 3934.84 3.27 
C & E Loss lit1 0.15 Cum SA (acres1 19.02 863.11 2.48 

warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 
additional croes sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta ~ight sta €low Area W.P. % Conv. Hydr D. velocity 
lftl lit1 lcfsl la" f t l  I f * \  ,<+, , r e , - ,  

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
~ection. This may indicate the need for additional cross sections. 

FLOW DISTRIBVCION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. velocity 
lftl iftl ("fsl isq ftl iftl iftl 1tt/s1 
LB 8977.00 9387.40 10605.33 1244.56 395.88 19.28 3.15 8.52 
9387.40 9797.80 11313.56 1312.56 410.40 20.57 3.20 8.62 
9797.80 10208.20 11313.59 1312.56 410.40 20.57 3.20 8.62 
10208.20 10618.60 11313.56 1312.56 410.40 20.57 3.20 8.62 
10618.60 RB 11029.00 10453.96 1232.00 394.38 19.01 3.13 8.49 

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 sections 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left sta ~~~ 

iftl 
LB 8977.00 
9387.40 
9797.80 
10208.20 

Right Sta 
iftl 
9387.40 
9797.80 

Area 
isq ftl 
1725.19 
1807.27 
1807.27 
1807.27 
1710.81 

W.P. 
iftl 

402.78 
410.40 
410.40 
410.40 
400.27 

Hydr D. 
iftl 
4.29 
4.40 
4.40 
4.40 
4.28 

Velocity 
Ift/~l 
10.05 
10.24 
10.24 
10.24 
10.03 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml: This may indicate the need for 
additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross.sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 RS: 19.91 
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INPUT 
Description: 1/3 Flaw: 25,000 cfs 
213 Flow: 55.000 Cfs 
Full Flow: 90.000 

CfS 
Station Elevation Data num= 93 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8943 1358 8952 1356.8 8960 1356 89661355.26 89691354.76 
8975 1354 8977 1354 9022 1352.51 9030 1352.25 9033 1352.16 
9038 1352 90681351.13 9105 1350 9112 1349.9 9118 1349.7 
9168 1349.7 9172 1349.74 9184 1349.7 9314 1349.7 9318 1349.75 

Manning's n values numi 1 
Sta n Val 
8943 .04 

Ban!= Sta: Left Right Lengths: Left Chamel Right Coeff Contr. ~xpan. 
8943 10982 961.1 607.058 504.4 .1 .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev Lftl 1352.41 Element Left OB Channel ~ight OB 
vel Head Lftl 0.46 Wt. n-Val. 0.040 
W.S. Elev ift) 1351.95 Reach Len. iftl 961.10 607.06 $04.40 
crit W.S. Lftl Flow Area Lsq ftl 4585.98 
E.G. Slope Lft/ftl 0.006689 Area (sq ftl 4585.98 
Q Total icfsl 25000.00 Flow Lcfsl 25000.00 
Top Width Lftl 1907.93 Top Width (ftl 1907.93 
Vel Total Lft/sl 5.45 Avg. Vel. lft/sl 5.45 
Max Chl Dpth Lftl 3.55 Hydr. Depth (Etl 2.40 
Conv. Total icfsl 305674.7 Conv. Lcfsl 305674.7 
Length Wtd. lftl 607.06 Wetted Per. Lftl 1908.07 
Min Ch El iftl 1348.40 Shear (lb/sq ftl 1.00 
Alpha 1.00 stream Power ilb/ft sl 5.47 
~ r c t n  LOSS (it] 2.99 Cum volume (acre-ftl 1.52 2344.63 0.01 
C & E Lo66 (ft) 0.03 cum SA (acres1 2.76 710.19 0.18 

warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile 112/3 

E.G. Elev iftl 
Ve1 Head (ftl 
W.S. Elev Lftl 
Crit W.S. Lftl 
E.G. Slope Lftlft) 
Q Total Lcfsl 
Tap Width Lftl 
vel Total Lft/sl 
Max Chl Dpth Lftl 
Conv. Total Lcfsl 
Length Wtd. Lftl 
Min Ch El Lftl 
Alpha 
Fret" Loss Lftl 
C h E LOSS iff1 

1354.43 Element   eft OW channel 8ight 08 
0.74 Wt. n-Val. 0.040 

1353.69 Reach Len. Lftl 961.10 607.06 504.40 
Flow Area Lsq ft) 7952.44 

0.005395 Area Lsq it1 7952.44 
55000.00 Plow lcfei 55000 .OO 
1970.11 Top width Lftl 1970.11 

6.92 Avg. Vel. Lftlsl 6.92 
5.29 Hydr. Depth iftl 4.04 

748830.9 Conv. icfsl 748830.9 
607.06 Wetted Per. Lftl 1970.51 

1348.40 Shear Llb/sq ftl 1.36 
1.00 stream Power Llb/ft sl 9.40 
2.82 Cum Volume Lacre-it1 20.83 3131.87 1.18 
0.06 Cum SA (acres1 13.28 791.58 1.71 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Pull 

E.G. Elev Iftl 1356.17 Element Lett 08 Channel ~ i g h t  OB 
Vel Head Lftl 1.09 Wt. n-Val. 0.040 
W.S. Elev Lftl 1355.08 Reach Len. iftl 961.10 607.06 504.40 
Crit W.S. Lftl Flow Area laq ftl 10724.42 
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E.G. slope ift/ftl 0.005424 Area isq ftl 10724.42 
Q Total lcfs) 90000.00 Flow lcfsl 90000.00 
Top Width ift) 1995.59 Top Width iftl 1995.59 
vel Total ift/al 8.39 ~ v g .  vel. (ft/s) 8.39 
Max Chl Dpth iftl 6.68 Hydr. Depth iftl 5.37 
Conv. Total icfsl 1222038.4 Conv. icfsl 1222038.4 
Length Wtd. iftl 607.06 Wetted Per. ift) 1996.23 
Min Ch El ift) 1348.40 Shear ilb/sq ftl 1.82 
Alpha l.oo stream Power (lb/ft sl 15.27 
Frctn Loss lftl 2.64 ~ u m  volume (acre-ftl 46.44 3822.32 3.27 
C & E LOSS ift) 0.12 Cum SA (acres1 19.02 839.96 2.48 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. h his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left sea Right sra Flow Area W.P. % Conv. Hydr D. Velocicy 
lrfa1 1s" fC1 lfti 

warning: The energy loss waa greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPIPI. Profile R2/3 

Left Sta Right see Flow Area W.P. % Conv. Hydr D. Velocity 
iff) iftl Icfsl isq ftl iftl iftl ift/sl 
LB 8943.00 9350.80 7141.58 1197.34 364.35 12.98 3.29 5.96 
9350.80 9758.60 12047.36 1714.16 407.81 21.90 4.20 7.03 
9758.60 10166.40 15841.03 2020.14 407.80 28.80 4.95 7.84 
10166.40 10574.20 11374.09 1656.00 407.80 20.68 4.06 6.87 
10574.20 RB 10982.00 8595.93 1364.80 382.74 15.63 3.57 6.30 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Pull 

Warning: The energy loar was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICm DAM 
REACH: A1 RS: 19.79 

INPUT 
Description: 1/3 Plow: 25,000 cfs 
2/3 Flow: 55.000 CES 
Full Flow: 90.000 

Cf s 
Station Elevation 

Sta Elev 
Data num- 

SCB Elev 
"- 
Sta Elev 
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Manning's n Values num- 1 
Sta n Val 
8272 .04 

~ a n k  sta: m f t  Right Lengths: Left Channel Right Coeff Contr. Expao 
8272 10875 1245.3 638.209 559.5 .1 .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev (Et) 
vel Head ift) 
W.S. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/8) 
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length "Cd. (Etl 
Min Ch El (Et) 

Warning: The energy loes was greater 
section. This may indicate 

~lement Left 08 Channel Rlght 08 
wt. n-val. 0.040 
 each Len. lft) 1245.30 638.21 559.50 
 low Area Lsq ftl 5282.51 
Area (sq ft) 5282.51 
Plow (cfs) 25000.00 
TOP Width (ftl 1773.52 
A V ~ .  vel. (ft/s) 4.73 
Hvdr. Deoth lit) 2.98 

406164.9 
wetted Per. (ftl 1773.99 
shear (lb/sq ft) 0.70 
stream Power (lb/ft s)  3.33 
a m  Volume (acre-ft) 1.52 2275.87 0.01 
Cum SA (acres) 2.76 684.54 0.18 

than 1.0 ft 10.3 m). between the current and previous cross 
the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev lft) 1351.55 Element Left OB Channel Right 08 
Vel Head Ift) 0.56 wt. n-Val. 0.040 
W.S. Elev (Etl 1350.99  each be". lft) 1245.30 638.21 559.50 
ceit W.S. lft) F ~ O U  Area (sq ftl 9173.22 
E.G. Slope (ft/ft) 0.004042 Area (sq ftl 9173.22 
Q Total (cfs) 55000.00 Flow icfs) 55000.00 
Tap Width (ft) 2267.03 TOP Width (ftl 2267.03 
vel Total (ft/sl 6.00 A V ~ .  Vel. (Et/s) 6.00 
Max Chl Dpth Ift) 6.22 ~ydx. Depth (ftl 4.05 
Conv. Total (cfs) 865061.5 con". ICES)  865061.5 
Length Wtd. Ift) 638.21 wetzed Per. (ft) 2267.96 
Min Ch El lftl 1344.77 Sheer (lb/sq ft) 1.02 
~lpha 1.00 stream Power (lb/ft s) 6.12 
Frctn Loss (ft) 3.07 Cum Volume (acre-it) 20.83 3012.54 1.18 
C & E LO88 (ft) 0.04 ~ u m  SA (acres) 13.28 762.06 1.71 

warning: The energy loss was greater than 1.0 Et (0.3 m). between the current and previous croee 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #EX11 

E.G. Elev (ft) 1353.42 Elenlent Left 08 Channel Right 08 
Vel Head (ft) 0.69 wt. n-Val. 0.040 
W.S. Elev lft) 1352.73 Reach Len. (ftl 1245.30 638.21 559.50 
crit W.S. ift) €low Area (sq ft) 13500.97 
E.G. Slope (Et/ft) 0.003551 Area (sq Etl 13500.97 
Q Total (cfs) 90000.00 FloW ICES) 90000.00 
Top Width (ftl 2582.24 TOP Width lft) 2582.24 
Vel Total (ft/a) 6.67 A V ~ .  Vel. lft/sl 6.67 
Max Chl Dpth lftl 7.96 Hydr. Depth Lft) 5.23 
Conv. Total (cfe) 1510297.8 COIIY. (CLSI 1510297.8 
Length Wtd. (ft) 638.21 wetted Per. (ft) 2583.58 
Min Ch El iEt) 1344.77 shear (lb/sq ft) 1.16 
Alpha 1.00 stream Power (lb/ft s)  7.72 
Frctn Loss (ft) 2.90 Cum Volume (acre-Etl 46.44 3653.51 3.27 
c & E Loss (Eel 0.07 Cum SA (acres) 19.02 808.06 2.48 

Warning: Divided flow computed foe 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 energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

~ection. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #l/3 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
(ftl (ft) (CES) (sq ft) (ftl (ft) (it/*) 
8792.60 9313.20 1363.38 410.88 223.82 5.45 1.84 3.32 
9313.20 9833.80 5231.19 1290.48 520.61 20.92 2.48 4.05 
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warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
~ection. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
IfLI lftl lcfsl is0 ftl lftl lftl 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

PLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl I~f.91 1sq ftl iftl iftl 1rt1s1 
LB 8272.00 8792.60 2120.48 783.67 503.34 2.36 1.56 2.71 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 RS: 19.67 

INPUT 
Description: 113 Flow: 25,000 cfs 
213 Flow: 55.000 Efs 
Full Plow: 90.000 

CfS 
Station Elevation Data numx 101 

Sta Elev Sta Elev Sta Elev Sta  lev st. ~1-r 

Manning's n values num= I 
Ste n val 
8324 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. ~xpan. 
9215 10772 694.9 647.249 619 .I . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev 
8324 9215 1350 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev iftl 1346.14 Element Left OB Charnel Right OB 
Vel Head lit1 0.58 Wt. n-Val. 0.040 
W.S. Elev iftl 1345.56 Reach Len. lftl 694.90 647.25 619.00 
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M o m  
p.11 

Crit W.S. iftl 1344.82  low Area isq ftl 4083.20 
E.G. Slope (ft/Etl 0.007035 Area isq ft) 68.19 4083.20 
Q Total icfsl 25000.00 Flow (Cfsl 25000.00 
Top Width iftl 1606.01 Top Width Iftl 123.98 1482.03 
vel Total iEt/sl 6.12 ~ v g .  vel. ift/sl 6.12 
Max Chl Dpth lit) 4.08 Hydr. Depth iftl 2.76 
Con". Total icfsl 298063.6 Conv. icfsl 298063.6 
Length Wtd. iftl 647.25 WettedPer. Iftl 1482.31 
Min Ch El iftl 1341.48 Shear ilb/sq ftl 1.21 
Alpha 1.00 stream Power iIb/ft sl 7.41 
Frctn LOSS iftl 2.52 Cum Volume (acre-ftl 0.54 2207.26 0.01 
C & E Loss (it) 0.07 Cum SA iacresl 0.99 660.69 0.18 

warning: Divided flow compuCed 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 
warning; m e  energy loss was greater than 1.0 ft 10.3 m~ . between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev iftl 1348.45 Element Left 08 Channel Right Ow 
Vel Head iftl 0.95 Wt. n-Val. 0.040 
W.S. Elev iftl 
Crit W.S. (it) 
E . G .  Slope ift/ftl 
Q Total icfel 
Top Width iftl 
Vel Total ift/sl 
Max Chl Doth iftl 
Conv. ~ 0 t h  lcfsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E  Loss iftl 

Reach Len. iftl 
Plow Area isq ftl 
Area isq Etl 
Flow iCfsl 
Top Width iftl 
Avg. Vel. ift/s) 
Hydr. Depth iftl 
Con". (cfsl 
Wetted Per. let) 
shear ilb/sq ftl 
stream Power ilb/ft sl 
Cum volume (acre-ftl 
Cum SA (acres) 

Warning. The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #mil 

E . G .  Elev iftl 1350.44 Element Left OB Channel Right 08 
Vel Head lftl 1.43 we. n-val. 0.040 
W.S. Elev iftl 1349.01 Reach Len. iftl 694.90 647.25 619.00 
Crit W.S. iftl 1347.64 Flow Area isq ftl 9377.08 
E.G. Slope ift/ftl 0.006041 Area isq ftl 2085.12 9377.08 
Q Total icfsl 90000.00 Flow icfsl 90000.00 
Top Wldth iftl 2400.30 Top Width iftl 853.90 1546.40 
vel Total (ft/sl 9.60 Avg. Vel. i€t/sl 9.60 
Max Chl Dpth iftl 7.53 Hydr. Depth iftl 6.06 
Conv. Total icfsl 1157963.9 COIW. icfsl 1157963.9 
Length Wtd. iftl 647.25 Wetted Per. lftl 1547.14 
Min Ch El iftl 1341.48 Shear ilb/sq ftl 2.29 
Alpha 1.00 stream Power ilb/ft sl 21.94 
Frctn Losa iftl 2.59 Cum Volume (acre-ftl 16.63 3485.92 3.27 
C & E Loss iftl 0.17 Cum SA iacresl 6.81 777.81 2.48 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 

Warning: The energy lose was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBWION OUTPUT Profile #1/3 

 eft ste ~ight sta Flow Area W.P. 9 Conv. Hydr D. Velocity 
iftl iftl i~f.1 184 ftl let) iftl irt/s1 
LB 9215.00 9526.40 1058.49 315.80 260.32 4.23 1.21 3.35 
9526.40 9837.80 4055.57 759.55 311.41 16.22 2.44 5.34 
9837.80 10149.20 8378.10 1173.84 311.40 33.51 3.77 7.14 
10149.20 10460.60 7251.33 1076.39 311.40 29.01 3.46 6.74 
10460.60 RE 10772.00 4256.52 757.62 287.78 17.03 2.64 5.62 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio iupstream 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 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 
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MOD- 
p. 12 

Left Sta Right Sta Flow Area W.P. % Cow. ~ y d r  D. velocity 
(ftl iftl (cfsl (sq £el (ftl Iftl iftlsl 
LB 9215.00 9526.40 ' 5055.89 901.89 311.42 9.19 2.90 5.61 
9526.40 9837.80 10074.71 1363.99 311.41 18.32 4.38 7.39 
9837.80 10149.20 15675.45 1778.28 311.40 28.50 5.71 8.81 
10149.20 10460.60 14270.13 1680.83 311.40 25.95 5.40 8.49 
10460.60 RB 10772.00 9923.82 1322.48 294.85 18.04 4.49 7.50 

Warning; The energy loss was greeter than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Plow Area W.P. % Conv. Hydr D. Velocity 
Iftl iftl iCfS1 isq ftl iftl iftl irt1s1 
LB 9215.00 9526.40 10488.74 1372.00 311.42 11.65 4.41 7.64 
9526.40 9837.80 17015.53 1834.09 311.41 18.91 5.89 9.28 
9837.80 10149.20 23892.77 2248.38 311.40 26.55 7.22 10.63 
10149.20 10460.60 22191.93 2150.94 311.40 24.66 6.91 10.32 
10460.60 RB 10772.00 16411.03 1771.68 301.51 18.23 5.89 9.26 

Warning: The velocity head has changed by more than 0.5 tt 10.15 ml. This may indicate the need for 
additional cross sections. 

Warning: The energy loss was greater than 1.0 tt (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
R!B.CH: A1 RS: 19.55 

INPUT 
Description: Flow spilits into two models. Model ADA1 and ADA2 for the 213 plow 

and Full Flow. 

113 Flow: 25,000 C ~ S  
213 Flow: 51,000 

Cf. 
Full Flow: 75.500 CfS 
Station ~levatlon Data num= 44 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9300 1342 9347 1341.7 9370 1341.2 9375 1341.13 9381 1341.01 
9392 1340.61 9394 1340.53 9397 1340.4 9399 1340.39 9400 1340.33 
94011340.24 9407 1340.1 9428 1340 9505 1340 9600 1339.7 
9700 1339.6 9800 1339.3 9900 1339 10000 1338.5 10100 1338.2 

10139 1338 10278 1338 10284 1338.06 10285 1338.05 10300 1338 
10404 1338 10444 1338.69 10457 1338.87 10459 1338.92 10480 1339.3 
10489 1339.43 10521 1340 10550 1340 10570 1340 10590 1339 
10620 1339 10626 1340 10630 1342.3 10634 1344 10635 1344.52 
10638 1346 10640 1346.75 10643 1348 10653 1348 

Maming'8 n Values num= 1 
sta n Val 

9300 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. ~ x p a n  
9300 10643 602.9 602.443 470.5 .1 .3 

~neffective €low num= 1 
Sta L sta R Elev 
9300 9300 

CROSS SECTION OUTPUT Profile 8113 

E.G. Elev iftl 1343.55 Element Left OB Channel Right OR 
Vel Head iftl 0.34 Wt. n-Val. 0.040 
W.S. Elev iftl 1343.21 Reach Len. (ftl 602.90 602.44 470.50 
Crit W.S. (ftl Flow Area isq ftl 5359.88 
E.G. Slope ift/ftl 0.002469 Area isq ft) 5359.88 
Q Total icfsl 25000.00 Flow icfsl 25000.00 
Top Width (ftl 1332.14 Top Width i'itl 1332.14 
vel Total (ftls) 4.66 Avg. Vel. (ftlsl 4.66 
Max Chl Dpth (ftl 5.21 Hydr. Depth iftl 4.02 
Con". Total icfsl 503142.4 Conv. Icfs) 503142.4 
Length Wtd. iftl 602.44 wetted Per. (ftl 1334.30 
Min ch ~l (ft) 1338.00 shear ilblsq ftl 0.62 
Alpha 1.00 stream Power (Iblft sl 2.89 
~ r c t n  LOSS iftl 3.07 Cum Volume [acre-ftl 2137.10 0.01 . . c & E LOSS (ft) 0.12 Cum SA iacresl 639.78 0.18 

Warning; The cross-section end points had to be extended verticallyfor the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml, This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need Epr additional cross sections. 
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p. 13 
warning: The energy loss was greater than 1.0 it 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

Max Chl Dpth 'lftl 

Alpha 
Frctn Loss lft) 
C & E Loss lftl 

Element 
we, n-val. 
Reach Len. lftl 
Flow Area lsq ft) 
Area lsq ft) 
Plow I~f91 
Top Width lft) 
Avg. vel. lftls) 
Hydr. Depth lftl 
Conv. lcfs) 
Wetted Per. lit) 
shear (lblsq ftl 
stream Power Ilblft s) 
Cum Volume lacre-ft) 
Cum SA (acres) 

Left 08 

602.90 

Channel 
0.040 
602.44 

Right OB 

470.50 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 mi. This may indicate the need for 

addieinnal crnaa  aecrinna. ...-.-. .-..- -...-. ~.. ~ 

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 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev lft) 1347.68 Element Left OB Channel Right 08 
Vel Head lftl 0.85 wt. n-val. 0.040 
w.S. Elev lftl 1346.83 Reach Len. let1 602.90 602.44 470.50 
Crit W.S. lft) Flow Area lsq ftl 10191.83 
E.G. Slope Iftlftl 0.002676 Area lsq ftl 10191.83 
Q Total lcfsl 75500.00 Flow lcfs) 75500 .OO 
Top Width lftl 1340.18 Top Width lftl 1340.18 
Vel Total Iftlsl 7.41 Am. Vel. Iftlsl 7.41 
Max Chl Dpth lftl 8.83 Hydr. Depth lftl 7.60 
CODY. Total lcfsl 1459367.6 Conv. Icfs) 1459367.6 
Length Wtd. lft) 602.44 Wetted Per. lft) 1346.75 
Min Ch El lftl 1338.00 shear Ilblsq ftl 1.26 
Alpha 1.00 stream Power Ilblft s)  9.37 
Fectn Loss Iftl 3.15 Cum Volume lacre-ft) 3340.53 3.27 
C & E Loss lftl 0.14 Cum SA (acres) 756.37 2.48 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 

additional 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 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. Thie may indicate the need for additional cross eections. 

FLOW DISTRIBUTION OUTPUT Profile 11113 

Left Sta Right Sta Plow Area W.P. % COIIV. Hydr D. Velocity 
lftl lftl (~£61 leq ftl lftl lft) lftlel 
LB 9300.00 9568.60 2498.12 720.73 269.84 9.99 2.68 3.47 
9568.60 9837.20 4237.55 987.82 268.60 16.95 3.68 4.29 
9837.20 10105.80 6018.25 1219.24 268.60 24.07 4.54 4.94 
10105.80 10374.40 7538.00 1395.60 268.60 30.15 5.20 5.40 
10374.40 RB 10643.00 4708.08 1036.49 258.66 18.83 4.02 4.54 

warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. 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 10.3 ml. between the current and previous cross 

~ection. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #213 

 eft sta ~iaht sta plow nrea W.P. s; rnnv uvdr n ~ r ~ , ~ , . t r ~ ,  
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warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyancel 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 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Iftl iftl i ~ f ~ l  isq ftl iftl iftl ift/sl 
LB 9300.00 9568.60 10878.17 1692.14 273.45 14.41 6.30 6.43 
9568.60 9837.20 14054.67 1959.23 268.60 18.62 7.29 7.17 
9837.20 10105.80 16929.09 2190.66 268.60 22.42 8.16 7.73 
10105.80 10374.40 19261.03 2367.02 268.60 25.51 8.81 8.14 
10374.40 RB 10643.00 14377.04 1982.78 267.49 19.04 7.46 7.25 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 

additional cmss seceions. - - - - -  .-..-. ~ 

Warning: The conveyance ratio iupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4.   his may indicate the need for additional cross sections. 

warninq: The enemy loss was qreater than 1.0 ft (0.3 ml. between the current and Drevious cross .. 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REAM: A1 RS: 19.43 

INPUT 
Description: 1/3  low: 25,000 cfs 
2/3 Flow: 51.000 cfs 
Full Flow: 75,500 

,.<" 
bLe 

station Elevation Data num= 112 
Sta Elev Sta Elev Sta Elev Sta Elev 

1340.62 
1340 

Sta Elev 

Manning's n Values num= 1 
Sta n Val 
9220 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9220 10703 509.9 505.746 686.2 .1 .3 

Ineffective Flow mum= 1 
Sta L Sta R Elev 
9220 9220 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev iftl 1340.36 Element Left 08 Channel Right OB 
Vel Head iftl 1.49 wt. n-val. 0.040 
W.S. Elev (ftl 1338.87 Reach Len. (EL) 509.90 505.75 686.20 
Crit W.S. (ftl 1338.87 Flow Area isq ft) 2550.24 
E.G. Slope ift/ftl 0.016056 Area isq €ti 2550.24 
Q Total Icfsl 25000.00 Flow icfsl 25000.00 
Top Width iftl 848.22 Top Width (ftl 848.22 
vel Total ift/sl 9.80 Avg. Vel. (ft/s) 9.80 
Max Chl Dpth iftl 5.70 Hydr. Depth iftl 3.01 
Conv. Total icfsl 197298.0 Conv. icfsl 197298.0 
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Length Wtd. (ft) 505.75 Wetted Per. (ftl 
Mln Ch El (ftl 1333.17 Shear (lb/sq it) 

a ~lpha 1.00 stream power (Ib/Et s) 
Frctn Loss Ift) 0.60 Cum Volume (acre-ft) 
C L E LOSS lft) 0.42 Cum SA (acres) 

warning: The energy equation could not be balanced within the specified 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 
annirinnal cross sections. .-..... .-.-- - - - -  ~~~~~~ 

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. 

warning:   he energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

warning: ~uring 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. 

CROSS SECTION OUTPUT Profile 11213 

E.G. Elev (ftl 1342.82 Element Left 08 Channel Right OB 
Vel Head (ft) 1.89 wt. n-val. 0.040 
W.S. Elev lftl 1340.92 Reach Len. (ft) 509.90 505.75 686.20 
Crit W.S. (ftl 1340.92 Plow Area (sq Etl 4618.61 
E.G. SloDe lftlftl 0.014309 Area lsa ft) 4618.61 
Q Total icrir 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mi" Ch El (Lt) 
Alpha 
FrCtn Loss (ftl 
C h E LOSS (ft) 

FloW (cfs) 
Top Width Ift) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. Lcfs) 
Wetted Per. (ftl 
Shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-rt) 
Cum SA (acres) 

Warning: The energy equation could not be 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:   he velocity head has changed by more than 0.5 ft (0.15 ml.   his 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 loas 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 iti not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ftl 1344.39 Element Left OB Channel Right 08 
Vel Head (ft) 2.21 wt. n-val. 0.040 
W.S. Elev (ft) 1342.18 Reach Len. (ftl 509.90 505.75 686.20 
Crit W.S. (ft) 1342.18 Flaw Area (sq ft) 6329.99 
E.G. Slope (ftlft) 0.014495 Area (sq ft) 6329.99 
Q Total (cfs) 75500.00 Flow (cfel 75500 .OO 
Top Width (ft) 1451.26 Top Width (ft) 1451.26 
vel Total iftls) 11.93 Avg. Vel. Ift/s) 11.93 
Max Chl Dpth (ft) 9.01 Hydr. Depth (ft) 4.36 
COW. Total Icfs) 627107.9 CODY. (c~s) 627107.9 
Length Wtd. (ft) 505.75 Wetted Per. (ft) 1453.44 
Min Ch El (ft) 1333.17 Shear Llb/sq ft) 3.94 
Alpha 1.00 stream Power (lblft s) 47.01 
Frctn Loss (ft) 1.36 Cum Volume (acre-ft) 3226.28 3.27 
c & E 1.088 (ftl 0.57 cum SA (acres) 737.06 2.48 

warning: The energy equation could not be balanced within the specified number of iterations.   he 
pr09Tam Used critical depth for the water surface and continued on with the calculations. 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is lese 

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 orevious 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. 

a FLOW DISTRIBUTION OUTPUT Profile #1/3 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

warning:  he 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 aonveyance divided by downstream conveyance) is leas 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

warning:  he energy loss was greater than 1.0 ft (0.3 ml. 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 eurrace came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

BLOW DISTsIBUTION OUTPUT Profile #2/3 

Left Sta 
lftl 

Right Sta 
lftl 

Flow 
( ~ € 8 )  

2239.98 
12293.66 
24318.39 

Area 
(sq ft) 
431.32 
1225.84 
1845.79 
1004.11 
111.56 

W.P. 
(ft) 

280.06 
296.61 
296.61 
193.63 
112.14 

Hydr D. 
(ft) 
1.54 
4.13 
6.22 
5.20 
1.00 

Velocity 
Ift/~) 
5.19 
10.03 
13.18 
11.67 
3.88 

Warning: The energy equation could not be halanced within the specified number of iteratione. 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: Dvring 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. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) (ftl lets) (5q tt) (ft) (ft) (ft/s) 
LB 9220.00 9516.60 6195.88 802.81 297.81 8.21 2.71 7.72 

Warning: The energy equation could not be balanced within the specified number of iterations.   he 
program Used critical depth for the water surface and continued on with the calculations. 

Warning: The cross-section end points had to be extended vertically far the computed water surface. 
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 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 w e d  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. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 RS: 19.34 

.. 
Description: 1/3 Flow: 25.000 cfs 
2/3 Flow: 51,000 cfs 
Full Flow: 75.500 

c£s 
Station Elevation Data num= 142 

Sta Elev Sta Elev Sta Elev Sta Elev Sra  lev 
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Manning's n values numi 3 
Sta n val 
8980 .04 

Bank Sta: Lett Right Lengths: Left Channel Right Coeff Contr. Expan 
898011439.28 664.7 611.442 1880.6 .1 .3 

Inetfective Flow num= 1 
Sta L Sta R Elev 
8980 8980 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev lft) 
Crit W.S. iftl 
E.G. Slope iftlft) 
Q Total icfsi 
Top Width (it) 
vel Total Iftlsl 
Max Chl Dpth ift) 
Con". Total icfsl 
Length Wtd. iftl 
Min Ch El ift) 
Alpha 
Frctn Loss (ft) 
C h E Loss ift) 

Profile 1113 

1339.31 
0.08 

~&h Len. ift) 
€low Area isq ftl 
Area ieq ft) 

wetted Per. lft) 
Shear ilblsa ftl 

1.00 stream pow& ilb/ft s) 
0.65 cum Volume (acre-ftl 
0.04 cum sA iacresl 

Left 08 

664.70 

Channel 
0.040 

Right OB 

1880.60 

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 #2/3 

E.G. Elev iftl 1340.85 Elenlent Left 08 Chamel Right 08 
vel ~ e a d  ift) 0.19 wt. n-Val. 0.040 
W.S. Elev iftl 1340.66 Reaeh Len. (it) 664.70 611.44 1880.60 
Crit W.S. ift) 1336.05 flow Area isq it) 14501.92 
E.G. Slope ift/ftl 0.000801 Area isq ft) 14501.92 
Q Total icfsl 51000.00 flow i~fsl 51000.00 
Top Wldth Iff) 2361.38 Top Wldth ift) 2361.38 
Vel Total Iftls) 3.52 avg. Vel. ift/sl 3.52 
Max Chl Dpth let) 15.67 Hydr. Depth ift) 6.14 
Conv. Total Icfsl 1802540.5 Conv. lcfsl 1802540.5 
Length Wtd. ifti 611.44 Wetted per. ifti 2369.40 
Min Ch ~l iftl 1324.99 Shear ilb/sq ft) 0.31 
Alpha 1.00 stream Power ilblft s )  1.08 
Prctn Loss iftl 1.22 Cum Volume (acre-€ti 2580.70 1.18 
C & E Loss ift) 0.06 Cum SA (acres) 674.86 1.71 

warning: The velocity head has changed by more than 0.5 ft (0.15 mi. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio iupstream 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 tt (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Pull 
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E.G. Elev Ift) 
vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. S l o ~ e  (ft/ftl 
Q Total icfsl 
Top Width Lft) 
Vel Total (ftlsl 
Max Chl Dpth (ft) 
COIIY. Total [cis) 
Length Wtd. (ft) 

rrCtn LOSS (ftl 
C & E Loss Iftl 

Element 
wt. n-val 
  each Len. (ftl 
  low Area (sq ftl 
Area (sq ftl 
Flow ICES) 
TOP Width (ftl 
Avg. ve1. (it/.) 
Hydr. Depth Ift) 
conv. (CfSl 
Wetted Per. (ftl 
Shear (lblsq ftl 
stream Power (lb/ft sl 
cum volume (acre-£t) 
cum SA (acres) 

Left 08 

664.70 

Channel Right 08 

1880.60 

3.27 
2.48 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. Tllis may indicate the need £or additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the w e d  for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #I13 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. velocity 
(ft) (ft) (cfsl ($9 ftl (ftl (ft) (ft/s) 
LB 8980.00 9471.86 258.60 ?98.03 217.09 1.03 1.37 0.87 
9471.86 9963.71 5273.39 2430.26 495.10 21.09 5.14 2.08 
9963.71 10455.57 9604.62 3623.46 494.32 38.42 7.37 2.65 
10455.57 10947.42 5748.96 2657.80 491.86 23.00 5.40 2.16 
10947.42 RB 11439.28 4114.43 2126.63 465.25 16.46 4.59 1.93 

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 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta 
(ftl 
LB 8980.00 
9471.86 

Right Sta 
(ft) 
9471.86 
9963.71 

Area 
(sq ftl 
783.63 
3a32.92 
4326.12 
3360.46 
2798.78 

W.P. 
(ftl 

411.84 
495.10 
494.32 
491.86 
476.28 

% Conv. Hydr D. 
(ftl 
1.90 
6.57 
8.80 
6.83 
5.90 

velocity 
(ft/s) 
1.50 
3.42 
4.16 
3.53 
3.19 

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. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Rlght Sta Flow Area W.P. % Conv. Hydr D. velocity 
Lftl (ftl ( c ~ s )  €t) (ft) (ft) (ft/s) 
LB 8980.00 9471.86 2683.41 1219.61 462.15 3.55 2.64 2.20 
9471.86 9963.71 16455.44 3721.83 495.10 21.80 7.57 4.42 
9963.71 10455.57 25303.08 4815.04 494.32 33.51 9.79 5.26 
10455.57 10947.42 17482.44 3849.37 491.86 23.16 7.83 4.54 
10947.42 RB 11439.28 13575.62 3270.94 478.42 17.98 6.87 4.15 

Warning: The velocity head has chanqed by more than 0.5 ft (0.15 m). This mav 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 tor additional cross sections, 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cmss sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REAM: A1 RS: 19.22 .. . 
INPUT 
Description: Railroad at 7835; Grand Avenue 7970-8010; southern edge Beardsley 

Canal 13380. Flow exits Model ADA1. Flow travels east along 
outlet channel. 

113 Flow: 21,000 cfs 
213 Flow: 46,000 

McMicken Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEI Professional Services, LLC 

October 2001 



~ £ 9  
Full Plow: 70.000 cfe 
Statlon Elevation Date 

sea Elev Sta 
9174.19 1339.51 9385 

9505 1338 9885 
13236.91 133613266.48 
13387.21 1332 13388.5 
13424.25 134213429.52 

~~~~ -- 

Elev Sta 
1338 9400 
1337 11821 
133613350.92 
133413393.52 

Elev Sta 
1337 9430 
1337 12950 
133613354.25 
133613413.91 

Elev Sta 
1337 9470 
133813075.93 

Elev 
1338 
1338 

Manning's n Values num= 3 
sta n val sta n Val Sta n val 

9174.19 ,03513350.92 ,0113393.52 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9174.1913429.52 151.5 159.042 602.9 .1 .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

13350.9213429.52 1336 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev iftl 
Vel Head lftl 
W.S. Elev iftl 
crit W.S. iff1 
E.G. Slope Iftlftl 
Q Total icfs) 
Tap Width iftl 
Vel Total ift/s) 
Max Chl Doth iftl 
COW. ~ ~ t a i  i&i 
Length Wtd. lftl 
Min Ch El iftl 
Alpha 
Frctn Loss lftl 
C h E LO88 ift) 

Element 
wt. n-val 
Reach Len. Iftl 
Flow Area isq ffl 
Area isq ftl 
Flow ICES) 
Top Width ift) 
Avg. ve1. iftlsl 
Hydr. Depth iftl 
conv. 1ci91 
Wetted Per. Iftl 
shear ilb/sq ft) 
stream Power ilb/ft 
Cum volume (acre-ftl 
Cum SA (acres1 

Left OB 

151.50 

Channel 
0.035 

Right OB 

602.90 

WaTning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth far the water surface and continued on with the calculations. 

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 ml. 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: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev lftl 1339.57 Element Left 08 Channel Right OB 
Vel Head ift) 0.79 Wt. n-Val. 0.035 
W.S. Elev iftl 1338.79 Reach Len. lftl 151.50 159.04 602.90 
Crit W.S. lit1 1338.79 Flow Area isq it1 6465.91 
E.G. Slope ift/ftl 0.015323 Area isq ftl 6465.91 
Q Total Icfsl 46000.00 Flow icfsl 46000.00 
Top Width iftl 4141.08 Top Width lftl 4141.08 
vel Total lftlal 7.11 Avg. Vel. ift/sl 7.11 
Max Chl Dpth iftl 2.79 Hydr. Depth ifel 1.56 
Canv. Total Lcfsl 371603.4 Conv. icfsl 371603.4 
Length wtd. iftl 159.04 Wetted per. iftl 4141.39 
Min Ch El iftl 1336.00 Shear ilb/sq ft) 1.49 
Alpha 1.00 stream Power ilh/ft sl 10.63 
Fntn LOBS iftl 0.92 Cum volume lacre-ftl 2433.53 1.18 
C & E Loss iftl 0.15 Cum SA [acres) 629.22 1.71 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

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 10.3 ml. 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. h his indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev Iftl 1340.33 Element Left OB Channel Right OB 
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vel Head (ftl 
W.S. Elev (Etl 
Crit W.S. iftl 
E.G. slope '(~t/ft~ 
Q Total (cfsl 
Top Width (ftl 
Vel Total Ift/sl 
Max Chl Dpth ifti 
Con". Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss Ittl 
C & E LOSS (Etl 

Wt. n-val. 
Reach Len. Iftl 
Elow Area (Sq ftl 
Area (sq ftl 
Flow (cfsl 
Top Width lftl 
Avg. vel. (ft/sl 
Hydr. Depth (ftl 
Con". icfsl 
Wetted Per. (ftl 
shear llb/sq ftl 
stream Power (lb/ft sl 
Cum volume (acre-€el 
Cum SA lacresl 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. 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 far additional cross sections. 

warning: The energy loss was greater than 1.0 ft (0.3 ml. 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: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile if113 

Left Sea 
(ftl 
LB 9174.19 
10025.26 

~ight Sta 
(ftl 
10025.26 
10876.32 

Flow 
(cis1 

1952.14 
5365.76 

Area 
i sq  ftl 
475.39 
965.86 
965.86 
711.78 
668.44 

W.P. 
(re) 

659.13 
851.07 
851.07 
851.07 
835.94 

Velocity 
(ftlel 
4.11 
5.56 
5.56 
4.53 
7.62 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

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 ml. 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: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft sta ~ight sta Flow Area W.P. % COOY. Hydr D. velocity 
(ftl Iftl (CfSI isq ftl (it1 (ftl (ftlsl 
LB 9174.19 10025.26 5304.14 936.42 750.46 11.53 1.25 5.66 
10025.26 10876.32 10966.24 1522.61 851.07 23.84 1.79 7.20 
10876.32 11727.39 10966.22 1522.61 851.07 23.84 1.79 7.20 
11727.39 12578.45 8089.22 1268.52 851.07 17.59 1.49 6.38 
12578.45 RB 13429.52 10674.18 1215.75 837.73 23.20 1.45 8.78 

Warning: The energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity heed has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio iupstream conveyance divided by downstream conveyancel 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 ml. 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: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

beft Sea night sta Flow Area W.P. % Conv. Hydr D. Velocity 
Iftl lfti Icfsl 1s- ftl rfrl  I + + >  I C C  I.) 
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Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by mare than 0.5 ft (0.15 mi. 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 far additional cross sections. 

Warninq: The enemy loss was sreater than 1.0 ft (0.3 ml. between the current and Drevious 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: Manning's n values were cornposited to a single value in the main channel. 

CROSS SECTION RIVER: MCMICKEN DAM 
REAM: A1 RS: 19.19 

INPUT 
Description: 2.000 cfs traveling south from prinicpal outlet combines with 

~odel ADal at Cross Section 19.19 for 113. 213 and ~ u l l  
Flow. 

113 Flow: 23,000 cia 
213 Flow: 48,000 Cfs 
Full Flow: 

49 
Sta 
9745 
10060 
10340 
10829 
11445 
11881 
12430 
12565 
12817 

13855.04 

sta 
9850 
10096 
10377 
10894 
11530 
11935 
12513 
12627 
12868 

3938.53 

Sta 
9877 
10283 
10445 
11120 
11615 
11960 
12533 
12673 
12915 

~anning's n values mum= 1 
Sta n Val 

9577.97 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9577.9713938.53 970 867.821 770 .1 .3 

~neffective plow num= 1 
Sta L Sta R  lev 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev lit1 1330.24 Element Left 08 Channel Right 08 
vel Head (ft) 0.15 wt. n-val. 0.040 
W.S. Elev (ft) 1330.09 Reach  en. (ft) 970.00 867.82 770.00 
Crit W.S. (ftl Flow Area (sq ftl 7436.53 
E.G. Slope (ftlftl 0.002719 Area (aq ft) 7436.53 
Q Total (cfsl 23000.00 Flow LC€.) 23000.00 
Top Width (ftl 3683.72 Top Width (ft) 3683.72 
vel Total (ftlal 3.09 Avg. Vel. (ftlsl 3.09 
Max Chl Dpth (ftl 6.09 Hydr. Depth (Ct) 2.02 
Conv. Total Icfsl 441048.4 Conv. (cfs) 441048.4 
Length Wtd. (ftl 867.82 Wetted Per. (ftl 3686.37 
Min Ch El (ft) 1324.00 Shear (Iblsq ft) 0.34 
Alpha 1.00 stream Power (Ib/ft s )  1.06 
Frctn Loss (ftl 4.13 Cum Volume (acre-ftl 1876.44 0.01 
C & E Loss (ftl 0.03 Cum SA (acres) 549.61 0.18 

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 m y  indicate the need for additional cross sections. 
Warning: The energy loss was greeter than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (It) 1331.43 Element Left 08 Channel Right 08 
vel ~ e a d  (ftl 0.27 wt. n-val. 0.040 
W.S. Elev (ftl 1331.16 Reach Len. (ft) 970.00 867.82 770.00 
Crit W.S. (ftl Flow Area (sq ft) 11525.29 
E.G. Slope (ftlftl 0.003073 Area (sq ft) 11525.29 
Q Total (cfsl 48000.00 Flow (cfs) 48000 .OO 
Top Width (ftl 4002.94 Top Width (ftl 4002.94 
vel Total (ftlsl 4.16 Avg. Vel. (ftlsl 4.16 
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p.22 
Max Chl Dpth (ftl 7.16 Hydr. Depth (ftl 2.88 
Conv. Total (cfsl 865901.6 Conv. jcfsl 865901.6 
Length Wtd. (ftl 867.82 Wetted Per. (ftl 4007.09 
Mln Ch El (ftl 1324.00 shear (lblsq ftl 0.55 
Alpha 1.00 stream power (lblft sl 2.30 
~ r c t n  LOSS (ftl 4.09 ~ u m  volume (acre-ftl 2400.69 1.18 
c & E LOSS (ftl 0.02 ~ u m  SA (acres1 614.35 1.71 

Warning: Divided flow computed for this cross-section. 
Warning: The croas-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. 
warnino: The enerav loss was areater than 1.0 ft (0.3 ml. between the current and orevious cross -. 

section.  his may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ftl 
vel Head Iftl 
W . S .  Elev 1 f C l  

top Width (ftl 
vel Total (ftlsl 
Max Chl Dpth (ftj 
Conv. ~otal (cfsl 
Lenqth Wtd. iftl 
~in-ch El (ftl 
Aloha 

1332.26 Element 
0.38 Wt. n-Val. 

1331.87 Reach Len. (ftl 
plow Area (sq ftl 

0.003466 Area (sq ftl 
72000.00 Flow (cfsl 
4213.14 Top Width (ftl 

4.97 Avg. Vel. (ftlsl 
7.87 Hydr. Depth (ftl 

1223030.6 Conv. (cfsl 
867.82 Wetted Per. (ftl 

1324.00 Shear (Iblsq ftl 
1.00 stream Power (lb/ft 81 
4.04 Cum Volume (acre-it) 
0.02 ~ u m  SA (acres) 

Left OB Channel Right OB 
0.040 

970.00 867.82 770.00 

Warning: Divided flow computed for this cross-section. 
warning:   he croas-aection end points had to be extended vertically for the computed waCer surface. 
warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section.  his may indicate the need for additional cross sections. 

PLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta Right Sta Flow Area W.P. I Conv. Hydr D. velocity 
(Etl (ftl (~£61 (sq ftl (it1 (ftl lft191 
LB 9577.97 10450.08 8093.03 2345.73 873.65 35.19 2.69 3.45 
10450.08 11322.19 5410.16 1840.92 872.13 23.52 2.11 2.94 
11322.19 12194.31 7956.16 2320.22 872.13 34.59 2.66 3.43 
12194.31 13066.42 1178.99 664.44 670.94 5.13 0.99 1.77 

warning: Divided flow computed tor this cross-section. 
Warning: The cross-section end points had to be extended vertically fox 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 far additional cross sections. 
warninq: The enerqy loss was greater than 1.0 it (0.3 ml. between the current and ~revious cross .. 

section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile if213 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. velocity 
(ft) (ft) ( c ~ s )  (8q ft) (it) (ft) (ft/8) 
LB 9577.97 10450.08 15271.82 3272.78 874.72 31.82 3.75 4.67 
10450.08 11322.19 11574.12 2767.96 872.13 24.11 3.17 4.18 
11322.19 12194.31 15103.77 3247.27 872.13 31.47 3.72 4.65 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically f o r  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. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

 eft Sta 
(ftl 
LB 9577.97 
10450.08 

Right Sta 
(ftl 
10450.08 
11322.19 

Area 
isq ftl 
3898.54 
3393.73 
3873.03 
2009.58 
1298.04 

W.P. 
(ftl 

875.43 
872.13 
872.13 
835.96 
762.64 

Hydr D. 
(ftl 
4.47 
3.89 
4.44 
2.41 
1.70 

Velocity 
(Etlsl 
5.59 
5.11 
5.58 
3.71 
2.94 

McMicken Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEl Professional Services, LLC 

October 2001 



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 energy loas was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 RS: 19.03 

Description: 1/3   low: 23,000 cfs 
213 Flow: 48,000 CfS 
Full Flow: 72.000 

cfs 
Station Elevation Data num= 79 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9200 1330 9225 1328 9260 1328 9313 1326 9380 1324 
9437 1323 9465 1322 9490 1322 9515 1324 9527 1324 
9560 1322 9580 1322 9595 1322 9615 1322 9640 1322.1 
9660 1322 9713 1322 9720 1322 9740 1322 9752 1322 

Manning's n values numi 1 
Sta n Val 
9200 .04 

Bank Sta: Left Right Lengths: Left Charnel Right Coeff Contr. Expan 
9200 13713.6 1782.71281.522 786.7 .1 .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev Iftl 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width iftl 
Vel Total (ftlsl 
Max Chl Dpth iftl 
con". Total (cfsl 
Length Wtd. iftl 
Mi" Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E LO86 iftl 

1326.08 Element Left OB Chamel Right OB 
0.42 wt. n-val. 0.040 

1325.66 Reach Len. iftl 1782.70 1281.52 786.70 
1325.24 Flow Area (sq ftl 4400.59 

0.010383 Area isq ft) 4400.59 
23000.00 Flow icfsl 23000.00 
2710.92 Top Width iftl 2710.92 

5.23 Avg. Vel. iftlsl 5.23 
4.66 Hydr. Depth iftl 1.62 

225717.8 COnv. icfsl 225717.8 
1281.52 Wetted Per. (ftl 2712.26 
1321.00 Shear ilblsq ftl 1.05 

1.00 Stream Power ilb/ft s) 5.50 
4.74 Cum Volume (acre-ftl 1758.53 0.01 
0.08 Cum SA (acreel 485.91 0.18 

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. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 1327.31 Element Left OW Channel Right OB 
vel Head iftl 0.48 wt. n-val. 0.040 
W.S. Elev (ftl 1326.83 Reach Len. (ftl 1782.70 1281.52 786.70 
Crit W.S. ift) Flow Area isq ftl 8636.81 
E.G. Slope ift/ftl 0.008157 Area isq ftl 8636.81 
Q Total icfsl 48000.00 Flow ( ~ € 8 )  48000.00 
Top Width iftl 4049.45 Top Width ift) 4049.45 
vel Total iftls) 5.56 Avg. Vel. Iftlsl 5.56 
Max Chl Dpth iftl 5.83 Hydr. Depth (ftl 2.13 
Conv. Total (cfsl 531462.6 Conv. icfsl 531462.6 
Length wtd. iftl 1281.52 Wetted per. (ftl 4051.14 
Min Ch El (ftl 1321.00 Shear (Ib/sq ftl 1.09 
Alpha 1.00 stream Power ilblft sl 6.03 
Frctn boss iftl 4.52 Cum volume (acre-€ti 2199.85 1.18 
C h E LOSS (ftl 0.07 Cum SA iacresl 534.14 1.71 
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p.24 
Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio ("petream conveyance divided by dovmstream 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 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Eiev lftl 
Crit W.S. (ftl 
E.G. Slooe lftfftl 
Q Total ic~G) 
Top Width lftl 
vel Total (ft/sl 
Max Chl Dpth Lftl 
Con". Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss lftl 
C & E Lo95 lftl 

Element 
wt. n-Val. 
Reach Len. (ftl 
Flow Area lsq ftl 
Area (sq ftl 
Flow (cfsl 
Top Width (ftl 
Avg. Vel. Lft/s) 
Hydr. Depth Lftl 
Conv. (cfsl 
Wetted Per. (ftl 
shear ilb/aq ftl 
Stream Power Llb/ft sl 
Cum Volume (acre-ftl 
Cum SA (acres1 

Channel 
0.040 

1281.52 

Right OB 

786.70 

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. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft Sta night sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl (ftl (cfs) isq ftl (ftl (ft) (ft/~l 
LB 9200.00 10102.72 12129.28 1745.03 588.05 52.74 2.97 6.95 
10102.72 11005.44 6558.32 1375.96 816.55 28.51 1.69 4.77 
11005.44 11908.16 3467.40 977.15 902.72 15.08 1.08 3.55 
11908.16 12810.88 762.28 269.66 350.37 3.31 0.77 2.83 
12810.88 RB 13713.60 82.72 32.78 54.57 0.36 0.61 2.52 

warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 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 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Plow Aeea W.P. % Conv. Hydr D. Velocity 
Iftl (ftl (cis1 isq ft) lftl Lftl irt/s1 
LB 9200.00 10102.72 17531.45 2592.01 793.35 36.52 3.27 6.76 
10102.72 11005.44 14448.95 2430.45 902.74 30.10 2.69 5.94 
11005.44 11908.16 10739.92 2034.15 902.72 22.37 2.25 5.28 
11908.16 12810.88 4172.29 1153.48 902.75 8.69 1.28 3.62 
12810.88 RB 13713.60 1107.39 426.73 549.58 2.31 0.78 2.60 

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 
warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crose 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBWION OUTPUT Profile #Full 

 eft Sta ~ight sta Flow Area W.P. % Con". Hydr D. Velocity 
iftl Iftl rfrl 

Warning: Divided flow comauted for this cross-section. 
warning: The conveyance rHtio (upstream conveyance divided by downs'ixeam 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 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 RS: 18.78 
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INPUT 
Description: Flaw begins to weir into Estrella Freeway section for the 213 and 

Full Flow. 

113 Flow: 23,000 cfs 
213 Flow: 47,000 cfs 
Full 

Flow: 69,500 cfs 
Station Elevation Data num= 

Sta Elev Sta Elev 
8986.3 1325.23 8986.3 1319.23 
9473.51 1314.3 9480.07 1316.32 
9545.03 1320.42 9568 1319.11 
9661.17 1319.27 9678.89 1316.32 

77 
Sta 

9019.11 
9497.79 
9597.85 
9688.73 

Elev 
1315.62 
1319.27 
1320.42 
1315.62 

Sta 
9043.72 
9504.68 
9620.82 
9713.34 

Elev 
1314.3 
1319.62 
1320.29 
1318.9 

Sta 
9106.05 
9538.14 
9654.28 
9755.99 

Elev 
1314.3 
1320.29 
1319.62 
1314.8 

12120.93 132012174.98 132012279.86 1319.4512415.75 132012540.66 1320 
12662.18 132213004.08 1324 

Manning's n Values mum= 3 
sta n Val eta n Val sta n Val 

8986.3 .04 9480.07 ,022 9688.73 .04 

Bank Sfa: Left Right Lengths: Left Charnel Right Coeff Contr. ~xpan 
8986.313004.08 849.9 616.3591.6276 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
8986.3 9597.85 1324 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev iftl 1321.26 Element Left 08 Channel Right OB 
Vel Head iff1 0.14 wt. n-val. 0.039 
W.S. Elev iftl 1321.11 Reach Len. (ft) 849.90 616.30 591.63 
Crit W.S. (ftl 1319.25 Flow Area (sq ft) 7588.50 
E.G. Slope iftlftl 0.001877 Area (sq ft) 11013.58 
Q Total (cfsl 23000.00 Flow (cfs) 23000.00 
Top Width ift) 3622.08 Top Width iftl 3622.08 
vel Total iEtIs1 3.03 ~ u g .  vel. ift/sl 3.03 
Max Chl Dpth iftl 7.11 Hydr. Depth iftl 2.52 
Conv. Total (cfs) 530818.3 Conv. icfs) 530818.3 
Length Wtd. (ftl 616.30 Wetted Per. Iftl 3012.00 
Min Ch El (it1 1314.00 Shear (Ib/sq ft) 0.30 
Alpha 1.00 stream Power (Iblft s )  0.90 
Frctn Loss iftl 0.98 Cum volume [acre-ftl 1531.79 0.01 
c h E LOSS ire) 0.01 Cum SA (acres) 392.76 0.18 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev iftl 
Vel Head (ftl 
W.S. Elev iftl 
Crit W.S. ift) 
E.G. Slope (ftlft) 
Q Total icfsl 
Top Width (ftl 
Vel Total (ftlsl 
Max Chl Dpth iftl 
Conv. Total (cfsl 
Length Wtd. iftl 
Min Ch El lftl . . 
Alpha 
Frctn Loss (ft) 
C h E LO88 (ft) 

Element Left 08 Channel Right 08 
we. n-val. 0.039 
Reach  en. iftl 849.90 616.30 591.63 
Flow Area isq ft) 11722.97 
Area ( s q  ft) 15974.23 
Plow (Cf91 47000.00 
Top Width (ftl 3755.47 
Avg. Vel. iftlsl 4.01 
Hydr. Depth iftl 3.73 
COnV. ICES) 1067253.4 
Wetted per. iftl 3145.40 
shear ilblsq ftl 0.45 
stream Power (lb/ft sl 1.81 
Cum Volume (acre-ftl 1837.83 1.18 
Cum SA (acres) 419.33 1.71 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile fFull 

E.G. Elev (ftl 1323.81 Element Left 08 Channel Right 06 
Vel Head Ift) 0.33 Wt. n-Val. 0.039 
W.S.  lev (ftl 1323.47 Reach ben. (ftl 849.90 616.30 591.63 
Crit W.S. iftl 1321.13 Flow Area (sq ft) 14973.82 
E.G. Slope ift/ft) 0.002009 Area (sq ft) 19840.58 
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MODE- 
p.26 

Q Total icfs) 69500.00 Plow ( ~ £ 6 )  69500 .OO 
Top Width (ftl 3927.53 Top Width lit1 3927.53 
vel Total ift/s) 4.64 ~ v g .  vel. (ft/s) 4.64 
Max Chl Dpth iftl 9.47 Hydr. Depth lftl 4.52 
COIIY. Total Icfsl 1550703.1 COIIY. icfs) 1550703.1 
Length Wtd. let) 616.18 Wetted Per. ift) 3317.46 
Min Ch El ift) 1314.00 shear ilb/sq ft) 0.57 
Alpha 1.00 stream Power ilb/ft sl 2.63 
Frctn Loss ift) 1.16 Cum Volume (acre-ftl 2138.71 3.27 
C & E LOSS lftl 0.00 Cum SA (acres) 447.52 2.48 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current end previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta 
ift) 
LB 8986.30 
9789.86 

Right Sta 
lftl 
9789.86 
10593.41 

Flow 
ICES) 

2625.63 
14101.49 

Area 
1sq ft) 
674.20 

3731.88 
1825.01 
876.01 
481.37 

W.P. 
iftl 

192.84 
804.15 
803.58 
803.57 
407.87 

Hydr D. 
lftl 
3.51 
4.64 
2.27 
1.09 
1.18 

Velocity 
Iftls) 
3.89 
3.78 
2.35 
1.44 
1.52 

F W W  DISTRIBUTION OUTPUT Profile W2/3 

Left Sta Right Sta Flow Area W.P. % con". ~ y d r  D. veloc~ty 
iftl lftl iCfS1 isq ft) Ift) ift) (ftls) 
LB 8986.30 9789.86 5013.29 933.59 192.84 10.67 4.86 5.37 
9789.86 10593.41 23764.04 4817.45 804.15 50.56 6.00 4.93 
10593.41 11396.97 10265.91 2910.58 803.58 21.84 3.62 3.53 
11396.97 12200.52 5318.37 1961.58 803.57 11.32 2.44 2.71 
12200.52 RB 13004.08 2638.39 1099.76 541.27 5.61 2.03 2.40 

Warning: The energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBLTION OUTPUT Profile #hill 

 eft sta ~ i g h t  sta Flow Area W.P. % Conv. Hydr D. Velocity 
Iftl lft) icfsl (sq ftl lft) lttl lft/~) 
LB 8986.30 9789.86 7153.25 1126.83 192.84 10.29 5.87 6.35 
9789.86 10593.41 31193.53 5626.20 804.15 45.75 7.00 5.65 
10593.41 11396.97 15957.37 3719.33 803.58 22.96 4.63 4.29 
11396.97 12200.52 9766.61 2770.33 803.57 14.05 3 . d 9  x<? 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 8s: 18.67 

INPUT 
Description: It is estimated that the wall located on the east boundary of Sun 

City Grand will begin to fail between cross section 18.80 and 
18.68 and continues to fail until the flow reaqhes a point between 
cross section 18.68 and 18.24. This failure will allow flow to 
enter sun City Grand for the 2/3 and Pull Flow. This model modela 
the ponding level as the flow wiers into the freeway. 

1/3 
Flow: 20.000 cfs 

2/3 Plow: 39,500 cfs 
Full Flow: 58.000 cfs 
Station Elevation Data num= 47 

Elev sea 
1318.34 9530.84 

Elev Sta 
1312.34 9550.53 

M a ~ i n 9 ' 8  n Values num= 2 
Sta n Val Sta n Val 

9530.84 .02210144.69 .04 

Elev Sta 
1311.02 9757.22 
1312.91 9977.69 
1313.5810093.83 

131410185.49 
131410274.82 
131610346.64 
131610626.63 

1318.611579.19 
131611936.79 

Elev Sta 
1312.34 9913.06 
1313.58 9984.58 
1312.9110100.72 

131510196.01 
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warning: ¨ he cross-section end points had to be extended vertically for the computed water surface 
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 f o r  additional cross sections. 
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section.  his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft sta Right Sta  low Area w.P. % Conv. Hydr D. Velocity 
lft) lft) ("£6) i s q  ftl Iftl lftl I£t/Sl 
10172.98 10815.12 12302.69 2734.13 509.81 31.15 5.36 4.50 
10815.12 11457.25 10481.93 2723.80 642.14 26.54 4.24 3.85 
11457.25 12099.39 9797.96 2616.26 642.47 24.80 4.07 3.75 
12099.39 RB 12741.53 6779.68 2097.19 642.15 17.16 3.27 3.23 
12741.53 12791.07 82.97 58.51 49.54 0.21 1.18 1.42 
12791.07 12840.61 41.65 38.69 49.54 0.11 0.78 1.08 
12840.61 12890.14 12.59 18.88 49.54 0.03 0.38 0.67 
12890.14 12939.68 0.52 2.03 22.43 0.00 0.09 0.26 

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. 
warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

  eft Sta 
lfrl' 

Right Sta 
lftl 

Flow 
(~£81 

16832.06 
15292.28 
14471.67 
10796.28 
243.02 
171.37 
110.11 
60.19 
23.02 

Area 
lsq ftl 
3210.48 
3324.00 
3216.46 
2697.39 
104.81 
85.00 
65.18 
45.31 
25.55 

W.P. 
(It1 

509.81 
642.14 
642.47 
642.15 
49.54 
49.54 
49.54 
49.54 
49.86 

Hydr D. 
lft) 
6.30 
5.18 
5.01 
4.20 
2.12 
1.72 
1.32 
0.92 
0.52 

Velocity 
iit/s1 
5.24 
4.60 
4.50 
4.00 
2.32 
2.02 
1.69 
1.33 
0.90 

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. 
warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 RS: 18.50 

INPUT 
Description: It is estimated that the wall located on the east boundary of Sun 

City Grand will begin to fail between cross section 18.80 and 
18.68 and continues to fail until the flow reaches a point between 
CT0.38 8eCtiOn 18.68 and 18.24. This failure will allow flow to 
enter sun City Grand for the 2/3 and Pull Plow. This model models 
the ponding level as the flow wiers into the freeway. 

-. - 
Plow: 17,500 Cfs 

2/3 Flow: 31.500 ~ f s  
Pull Plow: 44.500 Cfe 
Station Elevation Data num- 31 

sta Elev Sta Elev Sta  lev sea  lev sta ~ l r v  

Manning's n Values num= 2 
Sta n Val Sta n Val 

9665.92 .02210145.25 .04 

e Bank Sta: Left Rlght Lengths: Lett Channel Right Coeff Contr. Expan. 
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9665.9212283.83 1531.51477.866 820.094 .1 .3 
Ineffective Flow num= 1 

Sta L Sta R Elev 
9665.92 10273.2 1322 

v 
CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev Ift) 1318.02 Element Left OB Channel Right 08 
Vel Head (ft) 0.46 Wt. n-Val. 0.040 
W.S. Elev (ft) 1317.56 Reach Len. (ft) 1531.50 1477.87 820.09 
Crit W.S. (ftl 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ft) 
vel Total (tt/sl 
Max Chl Dpth Ift) 
Con". Total Icfsl 

1317.04 Flow Area lsq ft) 
0.008289 Area (sq ft) 
17500.00 Flow (cfsl 
2177.66 Top Width Ift) 

5.44 Avg. Vel. (ft/s) 
15.04 Hydr. Depth (ft) 

192213.0 Conv. Icfsl 
Length wtd. itt) 1477.87 wittea'P& cft~ 
Min Ch El (ft) 1302.52 shear (Ib/sq ft) 
A l ~ h a  1.00 Stream Power (lblft sl 
~ r c t n  Loss (ft) 
C & E Loss (Etl 

5.35 Cum Volume (acreift) 
0.17 Cum SA (acres) 

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 velocity head has changed by more than 0.5 ft 10.15 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 greeter 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. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 1319.30 Element Left 08 Channel Right OB 
Vel Head lft) 0.60 Wt. n-Val. 0.040 
W.S. Elev Iftl 1318.70 Reach Len. Lftl 1531.50 1477.87 820.09 
Crit W.S. (ft) 1317.83 F ~ O W  Area (sq ftl 5066.77 
E.G. Slope (ft/ftl 0.006257 Area (sq ftl 10776.04 
Q Total Lcfs) 31500.00 Flow ( c ~ s )  31500.00 
Top Width (ft) 2253.50 Top Width (ft) 2253.50 
Vel Total (ft/sl 6.22 ~ v g .  vel. (ft/sl 6.22 
Max Chl Dpth (ftl 16.18 Hydr. Depth (ft) 3.08 
Conv. Total (cfs) 398232.1 Conv. (cfs) 398232.1 
Length Wtd. (ftl 1477.87 Wetted Per. (ftl 1646.36 
Min Ch El (ft) 1302.52 Shear llblso ftl 1.70 
Alpha 
PrCtn Loss (ft) 
C & E LOSS (ftl 

1.00 stream Power (~b/rt s) 
5.18 Cum Volume (acre-ft) 
0.18 Cum SA (acres) 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
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 domstream 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. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ft) 1320.42 Element Left 08 Channel Right OB 
Vel Head (ft) 0.66 Wt . n-Val . 0.040 
W.S. Elev (ft) 1319.76 Reach Len. (tt) 1531.50 1477.87 820.09 
crit W.S. (ft) 1318.44 Flow Area (sq ft) 6833.13 
E.G. Slope (ft/ftl 0.004796 Area (sq it) 13184.23 
Q Total (cfsl 44500.00 Plow (efsl 44500.00 
Top Width Iftl 2303.64 Top Width (ff) 2303.64 
Vel Total (ft/s) 6.51 Avg. "el. (ft/s) 6.51 
Max Chl Dpth (ft) 17.24 Hydr. Depth (ftl 4.03 
Conv. Total (cfs) 642583.2 COIIY. ( c ~ s )  642583.2 
Length Wtd. Ift) 1477.87 Wetted Per. (ftl 1696.51 
Min Ch El lft) 1302.52 Shear (Ib/sq ft) 1.21 
Alpha 1.00 stream Power (lb/ft a) 7.85 
~ r c t n  LOSS (ft) 4.77 Cum Volume (acre-ftl 1528.09 
C & E L o s s  (ft) 0.15 Cum SA (acres) 342.48 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
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 energy loss was greater than 1.0 ft (0.3 m). between the cvrrent and previous cross 

section. This may indicate the need for additional cross sections. 
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FLOW DISTRIBUTION OUTPUT Profile #I13 
P 30 

Left Sta Right Sta Flow Area W.P. %Con". HydrD. velocity 
Iff) (ftl ( ~ f 8 )  isq ft) (ft) (ft) ift/s) 
10189.50 10713.08 7672.04 1198.98 434.41 43.84 2.76 6.40 
10713.08 11236.67 4176.88 897.04 523.58 23.87 1.71 4.66 
11236.67 11760.25 5498.32 1057.89 523.58 31.42 2.02 5.20 
11760.25 RE3 12283.83 152.75 62.06 94.24 0.87 0.66 2.46 

warning: Divided flow computed for this cross-section. 
Warning: The cross-aection end points had to be extended vertically for the computed water surface. 
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 it 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Canv. Hydr D. Velocity 
lft) (ft) ICfS) 1.q ftl lft) lftl itt/s1 
10189.50 10713.08 11974.01 1702.23 440.01 38.01 3.87 7.03 
10713.08 11236.67 8602.27 1496.42 523.58 27.31 2.86 5.75 
11236.67 11760.25 10197.89 1657.27 523.58 32.37 3.17 6.15 
11760.25 RB 12283.83 725.82 210.84 159.19 2.30 1.32 3.44 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio lugstream conveyance divided bv downstream convevancel is less 

than 0.7 or greater than 1.4. This &y indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

 eft sta ~ i g h t  sta  low Area W.P. % COIIV. ~ y d r  D. velocity 
(ft) (ft) (cfs) lsq ft) (ft) lft) lftls) 
10189.50 10713.08 15709.95 2167.14 440.01 35.30 4.93 7.25 
10713.08 11236.67 12750.48 2049.79 523.58 28.65 3.91 6.22 
11236.67 11760.25 14461.25 2210.64 523.58 32.50 4.22 6.54 
11760.25 RB 12283.83 1578.33 405.56 209.34 3.55 1.94 3.89 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 m). 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. 

CROSS SECTION RIVER: MCMICKEN DM4 
REACH: A1 RS: 18.22 

Description: It is estimated that the wall located on the east boundary of Sun 
City Grand will begin to fail between cross section 18.80 and 
18.68 and continues to fail until the flow reaches a point between 
cross aection 18.68 and 18.24. This failure will allow flow to 
enter sun City Grand for the 213 and Full Flow. This model models 
the ponding level as the flow wiers into the freeway. 

1/3 
Flow: 23.000 cfs 

213 Flow: 28.500 Cfs 
Pull Flow: 34,500 CfS 
Station  levat ti on ~ a t a  nun- 35 

Elev sta 
1316.27 9845.53 
1299.43 9940.35 
1302.2210040.41 
1299.4310150.98 

- - 

Elev Sta 
1315.62 9868 5 
1302.38 9947.24 
1303.5310063.38 
1312.5610173.94 

131410271.09 
1314.5610303.09 
1314.9110341.09 

Elev Sta 
1308.4 9875.06 

1302.72 9980.7 

Elev . Sta Elev 
1299.43 
1303.53 
1302.38 
1312.58 
1314.44 

Manning's n values num= 2 
Sta n Val Sta n Val 

9840.61 .04 9845.53 .022 

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan. 
9840.6110501.09 1215.41018.097 1151.7 .1 .3 
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p.31 
CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev Iftl 1312.50 Element Left OB Charnel Right 08 
vel Head lft) 2.14 wt. n-Val. 0.022 
W.S. Elev (ftl 1310.37 Reach Len. (ftl 1215.40 1018.10 1151.70 
crit W.S. (ftl Flow Area (sq ftl 1960.53 
E.G. Slope (ftlftl 0.002286 Area isq ftl 1960.53 
Q Total (cfsl 23000.00 Flow Lcfsl 23000.00 
Top Width .lftl 279.96 Top Width lftl 279.96 
vel Total (ft/sl 11.73 Avg. Vel. ift/sl 11.73 
Max Chl Dpth (ftl 10.94 Hydr. Depth (ftl 7.00 
Conv. Total lcfsl 481010.7 Conv. Icfsl 481010.7 
Length Wtd. (ftl 1018.10 Wetted Per. iftl 283.18 
Min Ch El (ftl 1299.43 Shear (lblsq ftl 0.99 
Alpha 1.00 stream Power (lblft sl 11.59 
Frctn Loss lit1 1.97 Cum volume (acre-ftl 977.77 
C & E L O S S  lit1 0.12 Cum SA (acres1 249.43 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 1313.94 Element Left OB Channel Riaht 08 
vel Head (ftl 
W.S. Elev lftl 
crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total lcfsl 
Top Width (ftl 
Vel Total (ft/sl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C h E LOSS (ftl 

wt. n-val. 
Reach Len. Iftl 
Flow Area isq ftl 
Area (sq ftl 
Flow (cfsl 
Top Width (ftl 
Aq. Vel. lft/al 
Hydr. Depth (ftl 
con". (cfsl 
Wetted Per. lftl 
shear (lblsq ftl 
stream Power (lb/ft sl . . 
Cum Volume iacre-ttl 
Cum SA (acres) 

warning: The energy loss was greater than 1.0 ft (0.3 ml. between the Current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev IEtI 1315.50 Element Left OB Charnel Rioht OR -~~ .  .. 
Vel Head iftl 2.17 Wt. n-Val. 0.022 
W.S. Elev lftl 1313.33 Reach Len. (ftl 1215.40 1018.10 1151.70 
Crit W.S. (ftl Flow Area (so ftl 2920.95 
E.G. Slope (ft/ftl 0.002129 Area ( s q  ftl 
Q Total (cfsl 34500.00 Flow (cfsl 
Top Width (£el 391.88 Top Width (ftl 
Vel Total Irtlsl 11.81 Avg. vel. (ftlsl 
Max Chl Dpth (ttl 13.90 Hydr. Depth lftl 
Conv. Total (cfal 747632.1 Conv. (cf.1 
Length Wtd. (ftl 1018.10 Wetted Per. iftl 
Min Ch El lftl 1299.43 Shear ilblsq Etl 
Alpha 1.00 Stream Power (lb/ft sl 
Frctn Lose (ftl 2.20 Cum Volume (acre-ftl 
C h E Loss (ftl 0.01 ~ u m  SA (acres1 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
(ftl lftl (cfal (sq ftl (ftl (ftl (ftlsl 
LB 9840.61 9972.71 8784.18 765.00 111.99 38.19 6.93 11.48 
9972.71 10104.80 12685.87 1020.53 132.63 55.16 7.73 12.43 
10104.80 10236.90 1529.95 174.99 38.56 6.65 4.68 8.74 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl lcfsl isq ftl lftl lftl 

LB 9840.61 9972.71 
(ftlsl 

10867.83 898.93 115.96 38.13 7.87 12.09 
9972.71 10104.80 15593.63 1177.99 132.63 54.71 8.92 13.24 
10104.80 10236.90 2038.54 222.42 43.47 7.15 5.27 9.17 
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warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Area W.P. % Conv. Hvdr D. Ve 

warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 RS: 18.03 

INPUT 
Description: 113 Flow: 23,000 cfs 
213 Flow: 28,500 Cfs 
full flow: 34,500 

cfa 
Station Elevation Data num- 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta =lev 
9803.02 l3l7.01 9807.04 1316 9815.05 1314 9821.11 1311.02 9830.951311.024 
9896.57 1292.95 9896.57 1297.29 9903.13 1297.29 9920.85 1300.25 9927.74 1300.59 
9961.2 1301.26 9968.09 1301.4 9991.06 1300.0910020.91 1301.410043.88 1301.26 

10054.38 1300.5910061.27 1300.2510078.98 1297.2910126.56 1312.5610139.68 1308.5 
10180.71 131210203.41 131410206.68 131410211.82 131210217.15 1310 
10218.4 1309.8610220.43 131010252.55 131210417.19 1314 

Manning's n Values nun= 3 
Sta n Val Sta n Val sea n Val 

9803.02 .04 9815.05 .02210180.71 .04 

Ba& Sta: Left Right Lengths: Left Channel Right Caeff Contr. ~ x p a n  
9803.0210417.19 12181014.085 1014.6 .1 .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev lftl 1310.41 Element Left OB Channel Right OB 
Vel Head lftl 1.75 Wt. n-Val. 0.022 
W.S. Elev lftl 1308.66 Reach Len. lft) 1218.00 1014.09 1014.60 
Crit W.S. lftl Flow Area isq ftl 2165.75 
E.G. Slope (ftlftl 0.001664 Area (sq ftl 2165.75 
Q Total lcfsl 23000.00 flow (cfsl 23000.00 
Top Width (ftl 277.31 Top Width (ftl 277.31 
vel Total (ftlsl 10.62 Avg. Vel. (ftls) 10.62 
Max Chl Dpth (ftl 15.71 Hydr. Depth lftl 7.81 
Conv. Total (cfsl 563828.6 Conv. (cis1 563828.6 
Length Wed. lftl 1014.09 Wetted per. (ftl 286.19 
Min Ch El (it1 1292.95 Shear (lblsq ftl 0.79 
Alpha 1.00 stream Power (lblit s) 8.35 
Frctn Loss lftl 0.88 Cum Volume (acre-ftl 929.55 
C h E LOSS lftl 0.40 Cum SA (acres1 242.91 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 

additional crass sections. 
Warnlng. The conveyance ratlo (upstream conveyance dlvlded bv downstream convevancel la lpaa 

-- ---- 
than 0.7 or greater than 1.4. This iay indicate the need for additional cross sections 

warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The composite Mannings n value for the channel was larger than the largest entered n 
value or smaller than the smallest entered n value. 

Note: Manning's n values were camposited to a single value in the main channel 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 1311.86 Element Left OB Channel ~ i g h t  08 
vel ~ e a d  (ftl 2.00 wt. n-val. 0.022 
W.S. Elev (ftl 1309.86 Reach Len. (ftl 1218.00 1014.09 1014.60 
Crit W.S. (it1 Flaw Area ( s q  ft) 2513.26 
E.G. Slope Iftlftl 0.001751 Area (sg ftl 2513.26 
Q Total (cfel 28500.00 Flow (cfs) 28500.00 
Tap Width let1 303.29 Top Width lftl 303.29 
vel Total (ftlsl 11.34 Avg. Vel. Iftlsl 11.34 
Max Chl Dpth (ftl 16.91 Hydr. Depth (ftl 8.29 
Con". Total (cfsl 681028.5 Conv. (cis) 681028.5 
Length Wrd. (it1 1014.09 Wetted per. (ft) 312.75 
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Min Ch El (Ptl 1292.95 Shear (lb/sq ftl 
Alpha 1.00 stream Power (lb/ft s) 
Frctn LOSS (ftl 1.03 Cum Volume (acre-Lt) 
c & E LOSS (ft) 0.46 Cum SA (acres) 

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 areater than 1.4. This nay 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.   his may indicate the need for additional cross sections. 
warning: The composite Mannings n value for the channel was larger than the largest entered n 

value or smaller than the smallest entered n value. 
~ote: Manning's n values were cornposited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #Pull 

E.G. Elev (ft) 1313.28 Element i eft 08 channel ~ight OB 
Vel Head (ft) 2.14 Wt . n-Val. 0.023 
W.S. Elev Iftl 1311.14 Reach Len. (ft) 1218.00 1014.09 1014.60 
crit W.S. (ftl Flow Area Lsq ftl 2937.63 
E.G. Slope (ft/ft) 0.002203 Area (sq ft) 2937.63 
Q Total (cis) 34500.00 Flow (cf~l 34500 .OO 
Top Wldth (ftl 365.46 Top Width (ftl 365.46 
vel Total (ft/sl 11.74 avg. vel. (ft/sl 11.74 
MaX Chl Dpth (ft) 18.19 Hydl. Depth iff1 8.04 
Conv. Total (cfsl 735029.8 Conv. (cfsl 735029.8 
Length Wtd. (ftl 1014.08 Wetted Per. (ft) 375.82 
Min Ch El (ftl 1292.95 Shear ilb/sq ftl 1.08 
Alpha 1.00 stream Power (lblft sl 12.63 
Prctn Lose (ft) 1.32 cum volume lacre-tt) 1186.43 
c & E Loss lftl 0.49 cum SA (acres) 287.90 

warning: Divided flow computed for this cross-section. 
Warninq: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate vhe need for 

additional cross sections. 
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 
warning: The energy lose was greater than 1.0 ft (0.3 m). between the current and previo~ls cross 

section. This may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the maln channel 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft sta night sta Plow Area W.P. % Conv. Hydr D. Velocity 
(ftl lft) (cfal Isq ft) (ft) (ft) (ft/s) 
LB 9803.02 9925.85 8060.61 739.52 93.04 35.05 8.57 10.90 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. 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: The composite Mannings n value for the channel was larger than the largest entered n 
value or smaller than the amallest entered n value. 

Note: Manning's n values were cornposited to a single value in the main channel. 

PLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Plow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ft) (Cia) isq ft) 1%) (ft) (ft/Sl 
LB 9803.02 9925.85 9699.85 845.46 97.55 34.03 9.32 11.47 
9925.85 10018.69 12789.13 1094.69 122.92 44.87 8.91 11.68 
10048.69 10171.52 6011.02 573.11 92.28 21.09 6.38 10.49 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 tt (0.15 m). This may indicate the need far 

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 far additional cross sections. 
Warning: The energy lose was greater than 1.0 fc (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: The composite Mannings n value for the channel was larger than the largest entered n 

value or smaller than the smallest entered n value. 
Note: Manning's n values were composited to a single value in the main channel. 
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p.34 
FLOW DISTRIBUTION OUTPUT Profile #Full 

 eft sta ~lght sta plow Area W.P. % conv. ~ y d r  D. velocity 
iftl Iftl icfst isq ftl (ftt (ftt ift/~I 
LB 9803.02 9925.85 11398.32 965.96 112.06 33.04 9.20 11.80 
9925.85 10048.69 16518.18 1252.30 122.92 47.88 10.20 13.19 
10048.69 10171.52 6564.75 703.18 11592 19.03 6.22 9.34 
10171.52 10294.36 18.75 16.19 24.92 0.05 0.66 1.16 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. 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 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 RS: 17.84 

INPUT 
Description: 1/3 Plow: 23.000 cfs 
213 Flow: 28.500 CfS 
Full Plow: 34.500 

CfS 
Station Elevation Data num= 51 

Sta 
9665.3 
9722.61 
9917.2 
9996.23 
10084.15 
10244.78 

Elev Sta 
1316 9665.3 

1306.43 9761 
1296 9926.02 

1297.9510003.12 
1295.1610143.21 

131010252.06 

Elev sts 
1308 9682.06 

1282.81 9862.04 
1298.46 9966.37 
1299.1310059.55 
1308.510221.09 
131210288.24 

Manning's n Values numi 4 
Sta n Val Sta n val Sta n val sta n val 

9665.3 .04 9761 ,001 9917.2 .02210221.09 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9665.310727.49 1798.31430.892 1159.6 .1 .3 

Blocked Obstructions num. 1 
sta L Sta R Elev 
9665.3 9917.2 1296 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev iftl 1309.13 Element Left 06 channel night 0s 
Vel Head (ftl 0.40 Wt. n-Val. n 0 2 6  . . ... 
W.S. Elev iftl 1308.72 Reach Len. iftl 1798.30 1430.89 1159.60 
Crit W.S. iftl Flow Area isq ftl 4510.41 
E.G. Slope (ft/ftl 0.000533 Area (sq ftl 4510.41 
Q Total icfsl 23000.00 Flow icfs) 23000.00 
Top Wldth (ftl 600.58 Top Width (ftl 600.58 
vel Total iftlsl 5.10 Avg. Vel. (ftlsl 5.10 
Max Chl Dpth iftl 13.56 Hydr. Depth (ftl 7.51 
con". ~otal (cfal 996278.7 conv. (cfsl 996278.7 
Length Wtd. iftl 1430.89 Wetted Per. (ftl 605.66 
 in ch ~l ifri 1295.16 shear ilb/sq ttl 0.25 
Alpha 1.00 stream Power (lblft sl 1.26 
Frctn LOSS (ftl 0.78 Cum Volume (acre-it1 851.84 
C & E LOSS iftl 0.04 Cum SA (acres1 232.70 

Warning: Divided flow computed for this cross-section. 
Note: Manning's n values were composited to a single value in the main chamel. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev iftl 1310.37 Element Left OB Channel Right OB 
Vel Head (ftl 0.45 Wt. n-Val. 0.027 
W.S. Elev Iftl 1309.91 Reach Len. iftl 1798.30 1430.89 1159.60 
Crit W.S. lftl Flow Area isq ftl 5278.96 
E.G. Slope (ft/ftl 0.000657 Area isq ftl 5278.96 
Q Total icfsl 28500.00 Flow (cf8) 28500 .OO 
Top Width iftl 692.43 Top Width (it1 692.43 
Vel Total (ftlsl 5.40 AY~ .  vel. (ft/sl 5.40 
Max Chl Dpth (ftl 14.75 Hydr. Depth (it1 7.62 
Conv. Total icfsl 1111660.6 COIIV. (cfsl 1111660.6 
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Length wtd. (ft) 1430.89 Wetted Per. Ift) 699.04 
Mln Ch El Ift) 1295.16 Shear (lb/~q ft) 0.31 
Alpha 1-00 stream Power (Ib/ft s )  1.67 
Frctn Loss lft) 1.15 Cum Volume (acre-ft) 960.55 
C h E LOSS (ftl 0.04 ~ u m  SA (acres) 254.31 

Warning: Divided flow computed for this crass-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
~ote: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ft) 1311.47 Element Left OB Channel Right OB 
Vel Head (ft) 0.49 wt. n-val. 0.029 
W.S.  lev (ft) 1310.97  each   en. (ft) 1798.30 1430.89 1159.60 
crir W.S. ~ft) Flow Area (sa ftl 6117.05 . . 
E.G: s~ipe(ft/ft) 0.000861 Area (sq ft) 
Q Total (cfsl 34500.00 Flow ICES) 
Top Width (ft) 830.92 Top Width (ftl 
vel Total (ftla) 5.64 A V ~ .  vel. (ft/s) 
Max Chl Doth Iftl 15.81 Hvdr. Denth (ftl 
con". TO~HI ( C ~ S I  1175807.6 c ~ ~ v .  ( C > S )  

Length Wtd. (ft) 1430.89 Wetted Per. Iftl 
Min Ch El Iff) 1295.16 Shear (lblsq ftl 
Alpha 
Frctn Loss (ftl 
C & E Loss (ftl 

1.00 stream pow& (lblft s) 
1.51 Cum Volume (acre-ft) 
0.05 cum SA (acres1 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cmss sections. 
Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (crs) 1.q ft) (ft) (ft) (ft/S) 
LB 9665.30 9877.74 16579.20 1908.89 209.07 72.08 9.22 8.69 
9877 -74 10090.18 6360.81 2280.28 213.50 27.66 10.73 2.79 
10090.18 10302.61 57.65 259.50 86.39 0.25 3.07 0.22 
10302.61 10515.05 2.34 61.70 96.10 0.01 0.64 0.04 
10515.05 RB 10727.49 0.00 0.04 0.59 0.00 0.08 0.01 

warning: Divided flow computed for this cross-section. 
Note: Manning's n values were camposited to a single value in the main channel 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl Iftl ("fa) (sq ftl let) Iftl lftls) 
LB 9665.30 9877.74 20507.32 2158.33 214.24 71.96 10.18 9.50 
9877.74 10090.18 7894.34 2533.15 213.50 27.70 11.92 3.12 
10090.18 10302.61 84.09 380.34 120.88 0.30 3.21 0.22 
10302.61 10515.05 14.08 202.17 139.19 0.05 1.45 0.07 
10515.05 RB 10727.49 0.16 4.97 11.23 0.00 0.48 0.03 

Waenins: Divided flow comouted for this cross-section 
Warning: The energy 1068 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. 
Note: Manning's n values were composited to a single value in the main channel. 

PLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta 
(£ti 
LB 9665.30 
9877.74 
10090.18 
10302.61 
10515.05 

Right Sta 
(ft) 
9877.74 
10090.18 
10302.61 
10515.05 

Area 
(sq ftl 
2383.36 
2758.19 
522.01 
408.37 
45.13 

W.P. 
(ftl 

215.59 
213.50 
151.72 
204.90 
53.78 

Hydr D. 
lft) 

11.22 
12.98 
3.50 
2.00 
0.86 

velocity 
(ftI6) 
10.40 
3.47 
0.24 
0.09 
0.05 

warning: Divided flow computed for this cross-section. 
Warning: The energy lose was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Manning'S n values were composited to a single value in the main channel 

CROSS SECTION RIVER: MMICKEN DAM 
REACH: A1 RS: 17.57 
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MOD&MQ& 

INPUT 
P 36 

Description: 1/3 Flow: 23.000 cfs 
2/3 Flow: 28.500 cfs 
Pull Plow: 34.500 

- - -  ~~~~ - ~ 

sta   lev sta  lev Sta Elev Sta Elev sta  lev 
9581.13 1312 9581.13 1306 9585.86 1306 9596.79 1304 9599.95 1301.84 
9667.21 1302.08 9691.54 1296 9744.31 1282.81 9883.74 1282.81 9915.84 1296 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

9581.13 .04 9599.95 ,022 9691.54 ,001 9915.84 .02210260.72 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. -pan 
9581.1311539.29 1242.31235.175 1655.3 .1 .3 

Blocked Obstructions num= 1 
Sta L sea R Elev 

9581.13 9915.84 1296 

CROSS SECTION OUTPUT Profile #i13 

E.G. Elev iftl 
vel Head iftl 
W.S. Elev fftl 

Top Width iftl 
vel Total ift/sl 
Max Chl Dpth lftl 
Conv. Total icfsl 
Length wtd. iftl 
Min Ch El iftl 
Aloha 

1308.31 Element 
0.27 Wt. n-Val. 

1308.04 Reach Len. iftl 
Flow Area isq ftl 

0.000553 Area isq ftl 
23000.00 FloW icfs) 
923.87 Top Width iftl 
4.19 Avg. Vel. ift/sl 
12.04 Hydr. Depth iftl 

978063.8 Conv. Icfsl 
1235.18 Wetted Per. Iftl 
1296.00 Shear ilb/sq ftl 

1.00 Stream Power llblft sl 
0.71 Cum Volume (acre-ftl 
0.04 Cum SA (acres1 

Left OB 

1242.30 

Channel ~ight OB 
0.027 

1235.18 1655.30 
5488.15 

Warning: Divided flow computed for this cross-section. 
Note: Manning's n values were composited to a single value in the main channel 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev lftl 1309.17 Element Left 08 Channel Right OB 
Vel Head iftl 0.31 Wt . n-Val . 0.030 
W.S. Elev iftl 1308.86 Reach Len. (ft) 1242.30 1235.18 1655.30 
Crit W.S. iftl Flow A r e a  (so ft) 6419.52 
E.G. Slope ift/ftl 0.001011 Area isq ft) 
Q Total icfsl 28500.00 Flow icfs) 
Top Width iftl 1315.64 Tap Width iftl 
vel Total ift/sl 4.44 Avg. Vel. ift/sl 
Max Chl Dpth iftl 12.86 ~ydr. Depth iftl 
Con". Total icfsl 896313.1 COIIV. iCfb1 
Length Wtd. iftl 1235.18 Wetted Per. iftl 
Min Ch El lit1 1296.00 shear ilb/sq ftl 
Alpha 1.00 stream Power ilb/ft sl 
Frctn Loss iftl 1.07 Cum Volume lacre-ftl 
C & E LOSS iftl 0.05 Cum SA lacresl 

Warning: Divided flow computed tor this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev ift) 
Vel Head iftl 
W.S. Elev iftl 

Top Width lit1 
vel Total ift/s) 
Max Chl Dpth iftl 
Conv. Total lcfsl 
Length Wtd. lftl 

1309.91 Element 
0 . 3  wt. n-val. 

1309.58 Reach Len. iftl 
Flow Area isq ftl 

0.001315 Area isq ftl 
34500.00 Flow I~fs) 
1620.21 Top Width iftl 

4.62 Avg. Vel. ift/sl 
13.58 HydT. Depth iftl 

951299.9 Conv. Icfsl 
1235.18 Wetted Per. iftl 

Left OB Channel Right OB 
0.032 

1242.30 1235.18 1655.10 
7473.87 
7473.87 
34500.00 
1620.21 

4.62 
4.61 

951299.9 
1628.82 
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Mln Ch El Lft) 1296 00 Shear (lb/sq ftl 
Alpha 1 oo stream Power 1lb/ft 8) 
Frctn Loss (ELI 1 31 Cum volume (acre-€ti 
C & E Lo88 Lftl 0.04 Cum SA (acres1 

warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
~ o t e :  Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left sea Right sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl (ftl Icfsl (sq ft) 1ftl Lftl Lft/~l 
LB 9581.13 9972.76 22651.87 3878.35 395.71 98.49 9.90 5.84 

warning: Divided flow computed for this cross-section. 
Note: Manning's n values were compasited to a single value in the main channel 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

  eft sta ~ight sea Plow Area W.P. %Conv. HydrD. Velocity 
Lfti Lft) (CEO) (99 ft) Lft) (fti Lft/sl 
LB 9581.13 9972.76 28080.61 4201.43 396.54 98.53 10.73 6.68 
9972.76 10364.39 381.38 1516.85 272.57 1.34 5.62 0.25 
10364.39 10756.03 36.18 614.06 391.79 0.13 1.57 0.06 
10756.03 11147.66 1.83 87.18 262.37 0.01 0.33 0.02 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. Thla may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile # m l l  

Left Sta Right eta Flow Area W.P. % Conv. Hydr D. velocity 
Lftl (ft) (c~sI Lsq ft) (ftl Ift) (ft/sl 
LB 9581.13 9972.76 33920.21 4482.72 397.26 98.32 11.45 7.57 
9972.76 10364.39 489.08 1718.33 293.84 1.42 5.90 0.28 
10364.39 10756.03 74.79 895.36 391.79 0.22 2.29 0.08 
10756.03 11147.66 15.43 347.32 391.63 0.04 0.89 0.04 
11147.66 RB 11539.29 0.49 30.16 154.30 0.00 0.20 0.02 

Warning: Divided flow computed for this cross-section. 
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. 
Note: Manning's n values were composited to a single valve in the main channel. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 RS: 17.33 

A..r- .  

Description: It is estimated that the wall located on the east boundary of Sun 
City Grand will begin to fail between cross section 17.57 and 
17.33 and continues to fail until the flow does not pond against 
the wall more than 4-ft, between cross sections 17.04 and 16.87. 
This failure will allow flow to enter Sun City Grand for the 113. 
2/3, and Pull Flow. 

1/3 Flow: 22.000 CfS 
2/3 Flow: 27,000 

crs 
Full Plow: 32,500 Cfs 
station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9791.87 1308.58 9791.87 1302.58 9793.53 1302 9799.41 1300 9803.23 1297.9 
9875.41 1295.0110014.85 1296.5910024.69 1296.5910050.94 1299.7710067.67 1300.99 
10084.4 1299.7710100.81 1295.9310117.21 1299.2110159.86 1299.8710180.89 1302 

10189.15 1304 10197.7 1306 10206.1 130810223.13 130810231.56 1306 
10239.19 130410247.79 130210301.56 130210343.17 130010476.02 1302 
10851.3 130410997.32 1306 11604.1 130811941.19 1310 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9791.87 .04 9803.23 .02210180.89 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9791.8711941.19 533.1 577.497 832.5 .1 . 3  
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CROSS SECTION OUTPUT 

Q Total icre) 
Top Wzdth iftl 
vel Total ift/sl 
Max Chl Dpth ift) 
Conv. Total icfsl 
Length Wtd. iftl 
Mln Ch El iftl 

Profile #1/3 

1307.56 Element 
0.13 we. n-val 

Left 08 Channel Rlght OB 
0.036 

1307.43  each   en. ift) 533.10 577.50 832.50 
Flow Area isq ft) 7732.94 

0.000602 Area is0 ftl 7732.94 
22000.00 Flow icfsl 
1617.53 Top Width ifL1 

2.84 Avg. Vel. ift/sl 
12.42 Xydr. Depth ift) 

896932.1 Conv. Icfsl ~~ ~~~ 

577.50 witted~er: ift~ 
1295.01 Shear ilb/sq ftl 

1.00 stream Power ilblft sl 
0.32 Cum Volume (acre-ftl 
0.01 Cum SA (acres) 

Warning: Divided flow computed for this cross-section. 
Note: Manning's n values were composited to a single value in the main channel 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev iftl 1308.05 Element  eft OB channel ~ight OB 
Vel Head lftl 0.16 wt. n-val. 0.037 
W.S. Elev iftl 1307.90 Reach Len. (it1 533.10 571.50 832.50 
Crlt W.S. iftl flow Area isq ftl 8520.46 
E.G. Slope ift/ft) 0.000748 Area isq ftl 8520.46 
Q Total icfsl 27000.00 Flow ICES) 27000.00 
Top Width iftl 1762.81 Top Width ift) 1762.81 
vel Total ift/sl 3.17 ~ v g .  vel. ift/sl 3.17 
Max Chl Dpth iftl 12.89 Hydr. Depth (it1 4.83 
Conv. Total icfsl 986946.4 Conv. icfs) 986946.4 
Length Wtd. ift) 577.50 Wetted per. ift) 1771.81 
Min Ch ~l iftl 1295.01 Shear ilblsq ftl 0.22 
Alpha 1.00 stream Power ilb/€t a) 0.71 
Frctn Loss iftl 0.40 Cum Volume (acre-ftl 556.59 
C & E Loss (ftl 0.01 Cum SA (acres1 177.75 

warning: Divided flow computed far this cross-section. 
Note: Manning's n values were composited to a single value in the main channel 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev iftl 1308.56 Element Left OB Channel Right OB 
Vel Head iftl 0.19 Wt. n-Val. 0.037 
W.S. Elev Iftl 1308.38 Reach Len. iftl 533.10 577.50 832.50 
Crit w.s. (ftl Flow Area isq ftl 9402.20 
E.G. Slope ift/ftl 0.000858 Area isq ftl 9402.20 
Q Total Icfsl 32500.00 Flow icfsl 32500.00 
Top Width iftl 1875.93 Top Width ift) 1875.93 
vel Total ift/s) 3.46 Avg. vel. iftlsl 3.46 
Max Chl Dpth iftl 13.37 Hydr. Depth ift) 5.01 
Conv. Total icfsl 1109316.9 Conv. icfsl 1109316.9 
Length Wed. iftl 577.50 Wetted Per. iftl 1885.43 
Min Ch El let) 1295.01 shear ilb/sq ftl 0.27 
Alpha 1.00 stream Power ilb/ft 81 0.92 
Frctn Loss iftl 0.46 Cum Volume (acre-tt) 618.54 
c & E LOSS iftl 0 .Ol Cum SA (acres) 184.15 

Note: Manning's n values were composited to a single value in the main channel 

FLOW DISTRIBUTION OUTPUT Profile #l/3 

Left Sta Rioht Sta Flow Area W.P. P ?onv wvdr n vslnmir.. 

warning: Divided flow computed for this cross-section. 
Note: Manning's n values were camposited to a single value in the main channel 

FLOW DISTRIBUTION OUTPUT ProLile #2/3 

 eft sta ~ight sta plow Area W.P. % conv. Hydr D. velocity 
(ftl ift) i~fsl isq Et) ift) ift) ift/~, 
LB 9791.87 10221.73 20099.10 4124.06 422.00 74.44 9.97 4.87 
10221.73 10651.60 4799.74 2543.80 428.80 17.78 5.94 1.89 
10651.60 11081.46 1888.75 1455.10 429.88 7.00 3.39 1.30 
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Warning: Divided flow computed for this cross-section. 
Nmte: Manning's n values were composited to a single value in the main charnel. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lfri ffr1 icfal la" fti fftl lfrl ifvis~ 

Note: Manning's n values were compoaited to a single value in the main channel 

CROSS SECTION RIVER: MCMICKEN DAM 
REAM: A1 RS: 17.22 

INPUT 
Description: It is estimated that the wall located on the east boundary of Sun 

City Grand will begin to fail between cross section 17.57 and 
17.33 and continues to fail until the flow does not pond against 
the wall more than 4-ft, between cross sections 17.04 and 16.87. 
This failure will allow flow to enter Sun City Grand for the 113, 
2/3, and Full Flow. 

1/3 Flow: 20,500 Cis 
213 Flow: 25,000 

CfS 
Full Flow: 29,500 cfs 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
9855.34 1306 9855.34 1300 9859.38 1300 9865.93 1298 9866.25 1297.41 
9912.18 1294.03 9915.46 1295.28 10046.7 1295.9310056.54 1295.9310109.03 1301.74 

10134.95 1302.5610149.06 1303.0210153.98 1302.79 10167.1 1299.2110196.43 1302 
10206.13 130410215.6 130610224.29 130810240.99 130810249.56 1306 
10256.84 130410264.39 130210378.21 130010635.3 130211054.13 1304 
11288.34 130611377.11 1306.3911763.82 130811971.46 1310 

Manning's n Values numi 3 
Sta n Val Sta n Val Sta n Val 

9855.34 .04 9866.25 .02210196.43 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9855.3411971.46 289 292.67 455.32 .I .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev ift) 1307.23 Element Left 08 Charnel Right OB 
Vel Head ift) 0.10 wt. n-val. 0.037 
W.S. Elev lft) 1307.12 Reach Len. Ift) 289.00 292.67 455.32 
crit w.s. ift) Flow Area isq ft) 7943.38 
E.G. Slope ift/ft) 0.000517 Area isq ft) 7943.38 
Q Total ic2fa) 20500.00 Flow ICES) 20500.00 
Top Width ift) 1673.63 Top Width ift) 1673.63 
vel Total iftls) 2.58 Avg. Vel. iftls) 2.58 
Max Chl Dpth (ft) 13.09 Hydr. Depth ift) 4.75 
Con". Total icfs) 901441.6 Conv. icfsl 901441.6 
Length Wtd. let) 292.67 Wetted Per. ift) 1683.96 
Min Ch El ift) 1294.03 Shear iIb/sq ft) 0.15 
Alpha 1.00 stream Power i1b/ft s)  0.39 
Frctn Loss (ft) 0.31 Cum volume (acre-ft) 396.26 
C & E Loss ift) 0.01 cum SA (acres) 149.81 

Warning: Divided flow computed for this cross-section. 
warning: The croae-section end points had to be extended vertically far the computed water surface 
Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Manning's n values were camposited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev ift) 1307.64 Element Left OB Channel Right OB 
Vel Head iftl 0.13 Wt. "-Val. 0.037 
W.S. Elev ift) 1307.51 Reach Len. (ft) 289.00 292.67 455.32 
crit W.S. ift)  low Area isq ft) 8616.13 
E.G. Slope (ft/ft) 0.000638 Area isq ft) 8616.13 
Q Total icfs) 25000.00 Flow ICES) 25000.00 
Top Width ift) 1770.83 Top Width ift) 1770.83 
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Vel Total ift/sl 
Max Chl Dpth fftl 
C o w .  Total icfsl 
Length Wtd. (ftl 
Min Ch El iftl 
Aloha 
Frctn Loss (it) 
C & E Loss iftl 

2.90 Avg. Vel. (ftlsl 
13.48 Hydr. Depth fftl 

989396.6 Conv. icfsl 
292.67 Wetted Per. ifti 
1294.03 Shear iIb/sg ftl 

1.00 Stream Power (lblft sl 
0.36 Cum Volume (acre-ftl 
0.01 Cum SA (acres1 

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 dowstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
~ o t e :  ~anning's n values were camposited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev iftl 1308.10 Element Left 08 Channel Right OB 
Vel Head iftl 0.15 wt. n-val. 0.037 
W.S. Elev iftl 1307.94 Reach Len. iftl 289.00 292.67 455.32 
Crlt W.S. iftl Plow Area isq ftl 9400.69 
E.G. Slooe lft/ftl 0.000726 Area lsa ftl 9400.69 
Q Total ices) 29500.00 PIOW (cis) 29500.00 
Top Width (ftl 1877.84 Top Width iftl 1877.84 
vel Total Iftlsl 3.14 Avg. vel. ift/sl 3.14 
Max Chl Dpth iftl 13.91 Hydr. Depth iftl 5.01 
Conv. Total lcfsl 1095084.5 Conv. icfs) 1095084.5 
Length Wtd. iftl 292.67 Wetted Per. fftl 
Min Ch El iftl 1294.03 Shear iIb/sq Etl 
Alpha 1.00 stream Power (lblft sl 
Frctn Loss (ftl 0.40 Cum Volume lacre-ftl 
C & E Loas iftl 0.01 Cum SA (acres1 

Warning; Divided flow computed for this cross-section. 
Warning: The cross-aection end points had to be extended vertically for the computed water surface 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyancel is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBLWION OUTPUT Profile #1/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. velocity 
(it) (ftl i ~ f ~ l  isq ftl iftl iftl iitIs1 
LB 9855.34 10278.56 13740.56 3375.34 409.25 67.03 8.46 4.07 
10278.56 10701.79 4445.40 2526.89 423.25 21.68 5.97 1.76 
10701.79 11125.01 2068.71 1596.81 423.23 10.09 3.77 1.30 
11125.01 11548.24 245.32 444.30 423.23 1.20 1.05 0.55 
11548.24 RB 11971.46 0.00 0.05 5.00 0.00 0.01 0.03 

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 iupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

PLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl iftl icfsl isq ftl iftl iftl ift/61 
LB 9855.34 10278.56 16345.21 3531.84 413.10 65.38 8.78 4.63 
10278.56 10701.79 5483.53 2692.21 423.25 21.93 6.36 2.04 
10701.79 11125.01 2705.74 1762.13 423.23 10.82 4.16 1.54 
11125.01 11548.24 461.31 609.62 423.23 1.85 1.44 0.76 
11548.24 RB 11971.46 4.20 20.33 98.83 0.02 0.21 0.21 

Warning: Divided flow computed for this cross-section. 
warning: The cross-section end points had to be extended vertically far 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. 
Note: Manning's n values were composited to a single value in the main chamel. 

FLOW DISTRIBUTION OUTPUT Profile #full 

 eft sta Right sta Flow Area W.P. % Conv. Hydr D. velocity 
(ftl lft) iCfS1 isq ftl lftl iftl Ift/~l 
LB 9855.34 10278.56 18776.95 3705.66 417.34 63.65 9.13 5.07 
10278.56 10701.79 6528.68 2874.22 423.25 22.13 6.79 2.27 
10701.79 11125.01 3402.90 1944.14 423.23 11.54 4.59 1.75 
11125.01 11548.24 761.21 791.63 423.23 2.58 1.87 0.96 
11548.24 RB 11971.46 30.25 85.05 202.13 0.10 0.42 0.36 
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Warning: Divided flaw computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed wafer 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. 
Note: Manning's n values were cornpasited to a single value in the main channel. 

CROSS SECTION RIVER: MCMICKEN DAM 
REAM: A1 RS: 17.17 

INPUT 
Description: It is estimated that the wall located on the east boundary of Sun 

City Grand will begin to fail between cross section 17.57 and 
17.33 and continues to fail until the flow does not pond against 
the wall more than 4-LL, between cross section. 17.04 and 16.87. 
This failure will allow flow to enter Sun City Grand for the 1/3, 
213, and Full Flow. 

1/3 Flow: 20,000 cfs 
213 Flow: 23,500 

cfs 
Full Plow: 28.000 cfs 
Station Elevation Data mum= 19 ~ ~ 

sta Elev Sta Elev sta Elev Sta Elev sta  lev 
9830.73 1305.08 9830.13 1299.08 9836.25 1298 9839.42 1297.41 9841.36 1295.7 
9877.45 1293.23 9884.01 1296.5110084.14 1304.4610123.51 1303.1810139.92 1301.18 
10200.8 130210239.68 130210562.76 1301.6910652.85 130211213.23 1304 
11537.15 1304.4812338.91 130612422.14 130812498.85 1310 

Manning's n Values num= 3 
Sta n Val Sta n val Sta n val 

9830.73 .04 9841.36 ,022 10200.8 .1 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. ~xpan 
9830.7312498.85 676.1 689.225 522.15 .1 .3 

CROSS SECTION OUTPUT Profile el13 

E.G. Elev (ft) 1306.91 Element Left 08 Channel Right OB 
vel ~ e a d  (ftl 0.08 wt. n-val. 0.091 
W.S. Elev (ft) 1306.83 Reach Len. (ft) 676.10 689.22 522.15 
Crit W.S. (ft) 1303.67 Flow Area (sq ftl 8918.44 
E.G. Slope Iftlftl 0.003555 Area (aq ftl 8918.44 
Q Total (cfs) 20000.00 Flow (cfs) 20000.00 
Top Width (it) 2542.61 Top Width (ftl 2542.61 
Vel Total (ft/s) 2.24 Avg. Vel. lft/s) 2.24 
Max Chi Dpth lttl 13.60 Hydr. Depth lft) 3.51 
COnv. Total lcfsl 335437.0 Conv. (cfsl 335437.0 
Length Wtd. lft) 689.22 Wetted Per. lftl 2552.34 
Min Ch El (tt) 1293.23 Shear llb/sq ftl 0.78 
Alpha 1.00 stream Power llb/ft sl 1.74 
Fectn Loss lft) 3.94 Cum Volume lacre-ftl 339.61 
C & E Lo88 lft) 0.05 Cum SA lacresl 135.65 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity bead 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 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile $213 

E.G. Elev lftl 1307.27 Element Left 08 Channel ~ight 08 
vel ~ e a d  (ft) 0.09 wt. n-val. 0.091 
W.S. Elev (ft) 1307.18 Reach  en. (ft) 676.10 689.22 522.15 
Crit W.S. (ft) 1303.95 Flow Area (sq ftl 9824.26 
E.G. Slope Lftlft) 0.003581 Area (sg ft) 9824.26 
Q Total (cfsl 23500.00 Flow (~£6) 23500.00 
Top Width (ft) 2557.39 Top Width lft) 2557.39 

Vel Total (ft/al 2.39 Avg. Vel. lft/sl 
Max Chl Dpth lftl 13.95 Hydr. Depth Ift) 
Con". Total (cis) 392365.7 Conv. lcfs) 
Length Wtd. iftl 689.22 Wetted Per. (ftl 
Min Ch El (ft) 1293.23 shear (lb/sq ft) 
Alpha 1.00 stream Power (Iblft s) 
Frctn LOSS lft) 3.98 Cum Volume (acre-fr) 
C & E LOSS (ft) 0.05 Cum SA (acres) 

warning: The cross-section end points had to be extended vertically for the computed water surface. 
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p.42 
Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. 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 ml. between the current end previous cross 

section. This may indicate the need for additional cross sections. 
Note: Manning's n values were cornposited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (it1 
vel Head let) 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total lcfs) 
TOT) Width lftl 
vei Total (ft/s) 
Max Chl Dpth (Etl 
COnv. Total (cfs) 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss Lftl 
C & E LOSS (ft) 

Element 
wt. n-val. 
Reach Len. (ftl 
Flow Area (sq ft) 
Area isq ft) 
Flow ICES) 
Top Width lftl 
Avg. ve1. (ftls) 
Hydr. Depth (ftl 
COIIV. Ic~s) 
Wetted Per. (ft) 
shear (lblsq ftl 
stream Power (lblft el 
Cum volume (acre-ftl 
Cum SA (acres1 

Left 08 

676.10 

Channel 
n.os1 

Right 08 

522.15 

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. 
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. 
~ote: Manning's n values were cornposited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #I13 

Left Sta Right Sta Flow Area W.P. % COW. Hydr D. Velocity 
(ftl lftl (crs) isq ftl (it1 lft) (ftlsl 
LB 9830.73 10364.35 15051.79 3198.94 543.34 75.26 5.99 4.71 
10364.35 10897.98 2738.50 2525.31 533.63 13.69 4.73 1.08 
10897.98 11431.60 1348.35 1650.78 533.63 6.74 3.09 0.82 
11431.60 11965.23 672.57 1087.55 533.62 3.36 2.04 0.62 
11965.23 RE 12498.85 188.79 455.85 408.12 0.94 1.12 0.41 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning: The velocity head has changed by more than 0.5 ft 10.15 ml. 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 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Manning's n values were cornposited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile t213 

Left sea night sta  low Area W.P. % Con". Hydr D. Velocity 
(ftl (ft) lcfsl 1sq ft) lft) (ft) (ftlsl 
LB 9830.73 10364.35 17321.45 3388.50 543.70 73.71 6.35 5.11 
10364.35 10897.98 3246.97 2714.81 533.63 13.82 5.09 1.20 
10897.98 11431.60 1698.48 1840.33 533.63 7.23 3.45 0.92 
11431.60 11965.23 923.87 1277.11 533.62 3.93 2.39 0.72 
11965.23 RB 12498.85 309.23 603.44 422.91 1.32 1.43 0.51 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 rn). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream convevance divided bv downstream convevanrel is IS.. ~~-~~~ - - ~ ~  ., -- ---- 

than 0.7 or greater than 1.4. This may indicate thb needfor additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross 'sections. 
Note: Manning's n values wele cornposited to a single value in the main channel 

FLOW DISTRIBUTION OUTPUT Profile #Pull 

Left sea 
(ft) 
LB 9830.73 
10364.35 

Right sta 
(ftl 

Area 
isq ftl 
3599.75 
2926.12 
2051.58 
1488.36 
774.12 

W.P. 
(ft) 

544.09 
533.63 
533.63 
533.62 
439.39 

Hydr D. 
(ftl 
6.75 
5.48 
3.84 
2.79 
1.76 

Velocity 
(Etlsl 
5.61 
1.33 
1.05 
0.85 
0.62 
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p.43 
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. 
warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
mte: Manning's n values were composited to a single value in the main chamel. 

CROSS SECTION RIVER: MCMICXEN DAM 
REACH: A1 RS: 17.04 

. . 
Description: It is estimated that the wall located on the east boundary of Sun 

City Grand will begin to fail between cross aection 17.57 and 
17.33 and continues to fail until the flow does not oond aaainst 
the wall more than 4-ft, hetween cross sections 17.04 and 16.87. 
This failure will allow flow to enter Sun City Grand for the 113. 
213, and Full Flow. 

113 Flow: 18,000 cfs 
213 Flow: 21,000 

cf s 
Full Flow: 24.500 cfs 
station Elevation ~ a t a  nun= 36 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n values numi 5 
Sta n Val Sta n Val sta n Val Sta n Val Sta n Val 

9768.36 .04 9984.34 .02210018.42 .0410093.14 .0410125.07 .1 

Bank Sta: Left Right ~engths:  eft Channel Right Coeff Contr. Expan 
9768.36 12026.9 914.8 912.875 685.33 .1 .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev lftl 1302.92 Element ~- 

vel Head 0.58 wt. n-val. 
W.S. Elev (ftl 1302.33 Reach Len. (ftl 
Crit W.S. (ftl  lo^ Area (so it1 
E.G. Slope (ftlftl 0.011635 Area (sq ftl 
Q Total (cfsl 18000.00 PlaW (cfsl 
Top Width (ftl 1363.98 TOP Width (ftl 
Vel Total (ftlsl 6.13 ~ v g .  Vel. (ttlsl 
M ~ X  chi ~ ~ t h  iftl 6.33 Hvdr'. De~th (Etl 

~ ~ 

conv. ~atil (~fsl 166877.5 COW. (cfsl 
Length wed. (ftl 912.88 wetted Per. (ftl 
Min Ch El let) 1296.00 Shear ilblsq ftl 
Alpha 1.00 stream Power (lb/tt sl 
Frctn Loss lftl 7.77 ~ u m  Volume (acre-ftl 
C & E Loss (ftl 0.09 Cum SA (acres) 

Left OB Channel Right OB 
0.051 

914.80 912.88 685.33 
2936.81 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. Thia may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev lftl 1303.24 Element Left OB Channel ~ight 08 
Vel Head (ftl 0.60 wt. n-val. 0.052 
W.S. Elev (ftl 1302.64  each be". (ftl 914.80 912.88 685.33 
Crit W.S. lftl  low Area (sq ftl 3376.18 
E.G. Slope (ft/Ltl 0.011814 Area (sq ftl 3376.18 
Q Total Lcfsl 21000.00 Plow (cfsl 21000.00 
Top Width lftl 1461.20 Top Width Iftl 1461.20 
vel Total (ftlsl 6.22 Avg. vel. (ftlsl 6.22 
Max Chl Dpth (ftl 6.64 Hydr. Depth (ftl 2.31 
CODY. Total lcfsl 193205.1 con". icfsl 1 9 2 2 0 5 . 1  
Length Wtd. (ftl 912.87 Wetted Per. (ftl 
Min Ch El (ftl 1296.00 Shear (lblsq ftl 
Alpha 1.00 stream Power ilblft sl 
Frctn Loss lftl 7.74 Cum Volume (acre-ftl 
C & E Loss lftl 0.09 Cum SA (acres) 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. Thin may indicate the need for additional cross sections. 
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CROSS SECTION OUTPUT PrOflle #Full 

E.G. Elev iftl 1303.61 Element Left OB Channel Right 08 
vel Head Iftl 0.60 Wt. n-Val. 0.054 
w.S. Elev iftl 1303.01 Reach Len. iftl 914.80 912.88 685.33 
Crit W.S. Lftl Flow Area isq ftl 3933.40 
E.G. slope ift/ftl 0.011604 Area isq ftl 3933.40 
Q Total icfsl 24500.00 Flow (cfsl 24500.00 
TOP Width (ftl 1575.89 Top Width (ft) 1575.89 
vel Total ift/s) 6.23 ~ v g .  vel. lft/s) 6.23 
Max Chl Dpth iftl 7.01 Hydr. Depth ift) 2.50 
Conv. Total lcfsl 227436.5 Conv. Icfsl 227436.5 
~ength Wtd. lit1 912.88 Wetted Per. iftl 1582.80 
Min Ch EI iftl 1296.00 shear ilb/sq ftl 1.80 
Alpha 1 .oo stream Power ilblft sl 11.21 
~ r c t n  Loss iftl 7.71 cum Volume (acre-ftl 309.03 
c & E LO88 (re1 0.09 cum SA (acres1 111.48 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile $113 

=eft Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl i~f.31 (sq ftl iftl iftl lftlsl 
LB 9768.36 10220.07 15378.32 1689.39 457.81 85.44 3.74 9-10 
10220.07 10671.78 1905.67 817.38 451.72 10.59 1.81 2.33 
10671.78 11123.48 42.45 52.36 141.11 0.24 0.37 0.81 
11123.48 11575.19 476.65 286.95 263.71 2.65 1.09 1.66 
11575.19 RB 12026.90 196.90 90.73 55.84 1.09 1.63 2.17 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. t Conv. Hydr D. Velocity 
iftl ift) (cfsl isq Etl iftl iftl Iftls) 
LB 9768.36 10220.07 17458.60 1829.89 458.12 83.14 4.05 9.54 
10220.07 10671.78 2493.97 957.87 451.72 11.88 2.12 2.60 
10671.78 11123.48 108.84 104.86 196.44 0.52 0.53 1.04 
11123.48 11575.19 683.80 374.84 301.39 3.26 1.24 1.82 
11575.19 RB 12026.90 254.79 108.73 60.05 1.21 1.81 2.34 

warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile $Pull 

Left Sta Right Sta Plow Area W.P. % con". ~ y d r  D. velocity 
ift) iftl icfsl isq ftl lit1 (ftl (ftlsl 
LB 9768.36 10220.07 19743.31 1995.64 458.49 80.58 4.42 9.89 
10220.07 10671.78 3215.87 1123.63 451.72 13.13 2.49 2.86 
10671.78 11123.48 236.99 188.91 261.71 0.97 0.72 1.25 
11123.48 11575.19 975.39 493.58 345.86 3.98 1.43 1.98 
11575.19 RB 12026.90 328.43 131.64 65.02 1.34 2.03 2.49 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 RS: 16.87 

-~ -. 
Description: It is estimated that the wall located on the east boundary of Sun 

City Grand will begin to fail between cross section 16.87 and 
16.70 and continues to fail until the flow does not ~ o n d  aaainst 
the wall more than 4-ft. between Cross sections 16.5; and i6.35. 
This failure will allow flow to enter Sun City Grand for the 1/3. 
213. and Full Flow. 

113 Flow: 17,000 cfs 
213 Flow: 19,500 

Cfs 

a Full Flow: 22,500 Cf8 
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Station Elevation Data nun= 28 
Sta Elev Sta Elev Sta Elev St8 Elev Sta Elev 

9792.22 1298.85 9792.22 1292.85 9796.82 1292 9805.93 1290 9838.75 1288 
9866.75 1286.98 9886.39 1288 9926.11 1290 9933.31 1290.41 9935.62 1290 
9937.87 1288.99 9939.9 1290 9963.11 1292 9974.83 1294 9983.42 1295.29 
10000.83 1295.6510011.87 1295.710021.17 129410032.34 1292 10101.7 1290 
10108.93 1288.2510134.08 1289.8210137.78 129010212.97 129210511.22 1292 
11258.45 129411340.14 129611484.59 1297.2 

Manning's n Values nun= 2 
sta n val Sta n Val 

9792.22 .0410134.08 .1 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9792.2211484.59 900.01 900.014 897.82 .1 .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev (ftl 1295.06 Element Left 08 Channel Right OB 
Vel Head (ftl 0.29 Wt. n-Val. 0.057 
W.S. Elev iftl 1294.77 Reach Len. (ft) 900.01 900.01 897.82 
Crit W.S. Lit) Flow Area Lsq ftl 3916.81 
E.G. Slope Lftlftl 0.006401 Area isq ft) 3916.81 
Q Total icfs) 17000.00 Flow (cfsl 17000.00 
Top Width (ftl 1460.67 TOP Width (it) 1460.67 
vel Total (ftlsl 4.34 Avg. Vel. ift/sl 4.34 
Max Chl Dpth iftl 7.79 Hydr. Depth ift) 2.68 
con". Total icfsl 212487.6 Conv. icfs) 212487.6 
Length Wtd. iftl 900.01 Wetted Per. (ft) 1464.44 
Min Ch El (ft) 1286.98 shear (lb/sq St1 1.07 
Alpha 1.00 stream Power iIb/ft a)  4.64 
Frctn Loss ift) 3.80 m m  volume (acre-ftl 174.01 
C & E Loas (ftl 0.04 Cum SA (acres) 75.14 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

eection. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ft) 1295.42 Element Left OB Chamel Right OB 
vel nead lftl 0.30 Wt. n-Val. 0.059 ~. . 
W.S. Elev Iftl 1295.12 Reach Len. Itt) 900.01 900.01 897.82 
Crit W.S. (ft) €low Area isq ft) 4428.90 
E.G. Slope ift/ft) 0.006246 Area isq ft) 4428.90 
Q Total Lcfs) 19500.00 Flow (c~B) 19500.00 
Top Width (ft) 1479.13 Top Width ift) 1479.13 
Vel Total (ft/s) 4.40 Avg. Vel. ift/s) 4.40 
Max Chl Dpth (it) 8.14 Hydr. Depth ('it1 2.99 
Conv. Total (cfsl 246737.5 Conv. (c~s) 246737.5 
Length Wtd. iftl 900.01 Wetted Per. (ft) 1483.30 
Min Ch El iftl 1286.98 Shear ilblsa ftl 1.16 
Alpha 
Frctn Loss ift) 
C h E LOBS lftl 

1.00 stream POL& i~b/tt S )  
3 .84 Cum volume (acre-ft) 
0.04 Cum SA (acres) 

warning: Divided flow computed far this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need tor additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev ift) 1295.81 Element ~ e f r  OA rhannel qinh+ on 
Vel Head Lit1 0.31 Wt. n-Val 
W.S. Elev (ft) 1295.50 
Crit W.S. (ftl 
E.O. slone fftlfri - - - - -  - . - - , - - . 
Q Total icfal 22500.00 Plow (cfs) 
Top Width Lft) 1508.13 Top Width iftl 
vel Total iftls) 4.50 Ava 

Reach Len. (it) 900.01 900.01 897.82 
Flow Area isq it1 4998.65 

0.006280 Area isq ft) 4998.65 
22500.00 
1508.13 

. Vel. ittIs1 * G O  -. 
Max Chl Dpth iftl 8.52 ~y&. Depth (ft1 
Conv. Total I C E S )  283932.0 Conv. ICES) 
Length Wed. (ftl 900.01 Wetted per. ift) 
Min Ch El (it1 1286.98 Shear (lb/sq it) 
Aloha 1.00 Stream Power llblft sl  . - 

3.94 Cum volume (acre-it) 
0.04 Cum SA [acres) 

Warning: Divided flow computed for this cross-section. 
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. 
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FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft sta ~ i g h t  sta €low Area W.P. % con". ~ y d r  D. velocity 
iftl lfti lcfsl isq it) (ftl iftl ift/SI 
LB 9792.22 10130.69 11760.74 1437.50 305.18 69.18 4.77 8.18 
10130.69 10469.17 2605.35 1028.20 338.51 15.33 3.04 2.53 
10469.11 10807.64 1722.50 819.96 338.47 10.13 2.42 2.10 
10807.64 11146.12 795.21 515.69 338.48 4.68 1.52 1.54 
11146.12 RB 11484.59 116.20 115.48 143.79 0.68 0.80 1.01 

warning: ~ivided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Iftl (ft) !CfSl (Bq ft) (fL) (ft) (ft/s) 
LB 9792.22 10130.69 12973.32 1543.26 309.82 66.53 5.05 8.41 
10130.69 10469.17 3082.24 1146.12 338.51 15.81 3.39 2.69 
10469.17 10807.64 2133.08 937.88 338.47 10.94 2.77 2.27 
10807.64 11146.12 1109.51 633.61 338.48 5.69 1.87 1.75 
11146.12 RB 11484.59 201.85 168.05 158.02 1.04 1.06 1.20 

warning: Divided flow computed for this cross-section. 
warning: The energy lose was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Pull 

 eft sta ~ q h t  sea Plow Area W.P. % Conv. Hydr D. Velocrty 
rfel lftl lcfsl isa ftl rfel 1 f r 1  rfvls~ 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MMICKEN DAM 
REACH: A1 RS: 16.70 

INPUT 
Description: It is estimated that the wall located on the east boundary of Sun 

City Grand will begin to fail between cross section 16.87 and 
16.70 and continues to fail until the flow does not oond aoainst - 
the wall more than 4-ft, between cross sections 16.53 and 16.35. 
This failure will allow flow to enter Sun City Grand for the 1/3, 
2/3. and ~ u l l   low. 

1/3 Flow: 13,500 Cfs 
213 Plow: 15,500 

cfs 
Full Plow: 17.500 Cfs 
station Elevation Data num= 23 ~ ~~~ ~~~ - ~ 

sea Elev sta  lev sta Elev sta  lev sta  lev 
9792.29 1293.16 9792.29 1287.76 9799.48 1286 9809.43 1284 9852.2 1284 
9935.97 1285.92 9953.82 1286 9970.68 1288 9983.54 1290 9985.2 1290.1 
9999.9 1290.1210013.55 1290.0410014.74 129010025.61 128810105.07 1286 

10113.51 128410136.12 128410231.01 128410240.55 128610396.36 1288 
11026.72 129011273.22 129211283.96 1294 

~anning's n values numi- 2 
Sta n Val Sta n Val 

9792.29 .0410136.12 .1 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9792.2911283.96 900.14 900.003 806.29 .1 .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev iftl 1291.22 Element Left OB Channel Rlght OB 
Vel Head ifti 0.14 Wt. n-Val. 0.058 
W.S. Elev Iftl 1291.08 Reach Len. !ftl 900.14 900.00 806.29 
Crit W.S. iftl Flow Area isq ftl 4426.01 
E.G. Slope (ft/ftl 0.002758 Area isq ftl 4426.01 
Q Total icfsl 13500.00 Flow icfsl 13500.00 
Top Width iftl 1367.11 Top Width (£el 1367.11 
vel Total ift/sI 3.05 Avg. Vel. ift/sl 3.05 
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Max Chl Dpth Ift) 1.08 Hydr. Depth ift) 
Conv. Total (cfsl 257074.5 Con". (c~s) 
Length Wtd. (ftl 900.00 Wetted per. (ft) 
Min Ch El lit) 1284.00 Shear Llb/sq £ti 
Alpha 1.00 strean power (lb/ft s) 
Frctn Loss (ftl 2.66 Cum Volume (acre-ftl 
C & E Loss lftl 0.01 Cum SA (acres) 

Warning: The conveyance ratio lupstream conveyance divided by damstream 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. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 
Vel Head (ft) 
W.S. EleY Ift) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (it) 
vel Total (ft/sl 
Max Chl Dpth (it) 
Con". Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt . "-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Plow (c~s) 
Top Width (ftl 
Avg. Vel. Ift/s) 
Hydr. Depth (ft) 
con". (crs) 
Wetted Per. (ft) 
shear Llb/sq ftl 
stream Power (lb/ft s) 
Cum Volume (acre-it) 
~ u m  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 

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 UFull 

E.G. Elev (ft) 1291.83 Element Left OB Channel Right OB 
Vel Head (it) 0.17 Wt. n-Val. 0.060 
W.S. Elev (ft) 1291.66 Reach Len. Lftl 900.14 900.00 806.29 
Crit W.S. (ft) Flow Area (sq €ti 5247.15 
E.G. Slope (ftlft) 0.002977 Area isq ft) 5247.15 
Q Total (cfs) 17500.00 Flow (~€6) 17500.00 
Top Width (ftl 1439.24 Top Width (ft) 1439.24 
Vel Total Ift/e) 3.34 Avg. Vel. (ft/s) 3.34 
Max Chl Dpth ('it) 7.66 Hydr. Depth Ltt) 3.65 
con". ~otal (cfs) 320721.2 conv. (cfs) 320721.2 
Length Wtd. (ft) 900.00 Wetted Per. (ft) 1444.52 
Min Ch El (ftl 1284.00 Shear (lb/sq ft) 0.68 
Alpha 1.00 stream Power (lb/ft s) 2.25 
Frctn Loss (ftl 2.83 Cum Volume (acre-ft) 109.59 
C & E Loss (ft) 0.00 Cum SA (acres) 48.72 

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. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft sta ~ight sta Flow Area W.P. i conv. Hydr D. velocity 
Lfti (ft) ("fa) isq ftl (ft) Ift) (ftlsl 
LB 9792.29 10090.62 7103.18 1399.00 302.56 52.62 4.69 5.08 
10090.62 10388.96 4719.13 1623.50 298.19 34.96 5.44 2.91 
10388.96 10687.29 1092.28 783.91 298.34 8.09 2.63 1.39 
10687.29 10985.63 518.39 501.25 298.34 3.84 1.68 1.03 
10985.63 RB 11283.96 67.02 118.34 173.78 0.50 0.68 0.57 

 eft sta ~ight sta Flow Area W.P. i conv. H ~ d r  D. velocitv 

warning: The conveyance ratio IuDstream conveyance divided bv downstream convevancel is l e a s  
~ ~~~~ - A  .. .... 

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 ml. between the current and previous cross 

section. This may indicate the need tor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile U2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl Ift) Lcfsl 1sq ft) (£ti (ft) 
LB 9792.29 10090.62 

(ft/S) 
8066.58 1489.53 302.87 52.04 4.99 5.42 

10090.62 10388.96 5274.51 1714.03 298.79 34.03 5.75 3.08 
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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 far 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. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Rlght Sta Flow Area W.P. % Conv. Hydr D. velocity 
iftl iftl L c ~ s I  1sq ftl ift) ift) iftl*) 
LB 9792.29 10090.62 9014.59 1573.58 303.15 51.51 5.27 5.73 
10090.62 10388.96 5817.28 1798.08 298.79 33.24 6.03 3.24 
10388.96 10687.29 1595.17 958.50 298.34 9.12 3.21 1.66 
10687.29 10985.63 891.04 675.84 298.34 5.09 2.27 1.32 
10985.63 RB 11283.96 181.92 241.14 245.91 1.04 0.98 0.75 

Warning: The conveyance ratio iupstream 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. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 RS: 16.53 

INPUT 
Description: It is estimated that the wall located on the east boundary of Sun 

City Grand will begin to fail between cross section 16.87 and 
16.70 and continues to fail until the flow does not pond against 
the wall more than 4-ft. between cross sectione 16.53 and 16.35. 
This failure will allow flow to enter Sun City Grand for the 113, 
213, and Full Flow. 

113 Flow: 6,500 cfs 
213 Flow: 7.500 "*" 
Full Flow: 8,500 Cfs 
Station Elevation Data "urn= 21 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9782.56 1288.1 9782.56 1282.1 9935.69 1284 9937.81 1284 9940.66 1282 
9942.07 1282 9943.65 1284 9973.49 1286 9986.69 1286.9610003.29 1287.46 

10016.23 1287.5610031.36 128610038.03 128610085.52 1286.5310121.37 1286 
10132.77 128610148.77 128810151.12 128810666.84 1287.510968.54 1288 
11260.03 1290 

Manning's n Values num= 2 
Sta n Val Sta n Val 

9782.56 .0410151.12 .I 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. ~xpan 
9782.5611260.03 900.11 900.856 900 .1 .3 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev (ftl 1288.55 Element Left OB Channel Right OB 
Vel Head ift) 0.21 Wt. n-Val. 0.043 
W.S. Elev iftl 1288.34 Reach Len. lftl 900.11 900.86 900.00 
Crit W.S. iftl 1286.86 Flow Area lsq ft) 1761.06 
E.G. Slope iftlftl 0.003442 Area isq ft) 1761.06 
Q Total lcfsl 6500.00 Flow lcfsl LC."" nn 
Top Width (ft) 
vel Total Iftls) 
Max Chl Dpth ift) 
COnv. Total icfsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn LOSS ift) 
C & E LOSS iftl 

1235.97 Top Width iftl 
3.69 Avg. Vel. (ftls) 
6.34 Hydr. Depth ift) 

110785.3 Conv. icfs) 
900.86 wetted Per. ift) 
1282.00 shear ilblsq ft) 

1.00 stream Power Ilblft s)  
4.91 Cum Volume (acre-ftl 
0.02 Cum SA (acres) 

Warning: The crosa-section end points had to be extended vertically.for the computed water surface 
Warning: The conveyance ratio iupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need'ior additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev lftl 1288.78 Element Left 08 Channel Right 08 
Vel Head iftl 0.21 wt. n-val. 0.044 
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MODELMpaL 
p.49 

W.S. Elev (ftl 1288.58 Reach Len. (ftl 900.11 900.86 900.00 
Crit W.S. (rt) 1287.12 Flow Area (sg ft) 2055.37 
E.G. Slope (ft/ftl 0.003497 Area (sq ftl 2055.37 
Q Total (cfsl 7500.00 Flow (~£81 7500 .OO 
Top Width (ft) 1270.20 Top Width (ftl 1270.20 
vel Total (ft/sl 3.65 ~ v g .  Vel. (ft/sl 3.65 
Max Chl Doth (ftl 6.58 Hvdr. Death (ftl 1.62 
con". Total (=fa) 126819.4 cbnv. (cis) 
Length Wtd. (ftl 900.86 Wetted Per. (ftl 
Min Ch El iftl 1282.00 shear (lb/sq ft) 
Alpha 1.00 Stream Power llb/ft sl 
Frctn Loss Iftl 4.99 Cum Volume (acre-ftl 
C & E Loss let) 0.03 Cum SA (acres1 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
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. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ftl 1289.00 Element Left 08 Chamel Right OB 
Vel Head (ftl 0.21 wt. n-val. 0.045 
W.S. Elev ifti 1288.79 Reach Len. (ftl 900.11 900.86 900.00 
Crit w.s. (ftl 1288.00 Flow Area (sq ftl 2333.37 
E.G. Slope (fclftl 0.003543 Area (sq ftl 2333.31 
O Total lcfsl 8500.00 Flow lcfsl 8500.00 
Top ~ldth (ftl 1301.71 Top Wldth (ft) 
vel Total (it/*) 3.64 ~ v g .  vel. (ftlsl 
Max Chl Dpth (ftl 6.79 Hydr. Depth (ftl 
Con". Total (cfel 142798.3 Conv. (cfsl 
Length Wed. (ftl 900.86 Wetted Per. (ftl 
Mln Ch El (ftl 1282.00 shear (lb/sq ftl 
Alpha 1.00 stream Power (lblft sl 
Frctn LOSS lftl 5.07 ~umvolume (acre-ftl 
C & E Loss (ftl 0.03 Cum SA (acres) 

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. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl lcfs) (sq ftl (ftl (eel (ft/61 
LB 9182.56 10078.05 5759.77 1130.40 303.54 88.61 3.83 5.10 
10078.05 10373.55 493.17 237.63 295.62 7.59 0.80 2.08 
10373.55 10669.04 138.91 207.41 295.49 2.14 0.70 0.67 
10669.04 10964.54 105.36 175.67 295.49 1.62 0.59 0.60 
10964.54 RB 11260.03 2.14 9.96 54.00 0.04 0.18 0.27 

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 0.1 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 ml. between the current and previous cross 

section. This may indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ELI (~f.1 (sq ft) lftl (ftl (ft/sl 
LB 9782.56 10078.05 6429.69 1199.80 303.78 85.73 4.06 5.36 
10078.05 10373.55 647.07 307.03 295.62 8.63 1.04 2.11 
10373.55 10669.04 227.36 276.81 295.49 3.03 0.94 0.82 
10669.04 10964.54 185.59 245.07 295.49 2.47 0.83 0.76 
10964.54 RB 11260.03 10.30 26.66 88.23 0.14 0.30 0.39 

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. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Rlght Sta Flow Area W.P. % con". ~ y d r  D. velocity 
(ftl (ftl (0f91 (sq ftl (it1 (ftl (ft/~l 
LB 9782.56 10078.05 1067.94 1263.68 303.99 83.15 4.28 5.59 
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Warning: 
Warning: 

Warning: 

The cross-section end points had to be extended vertically for the computed waeer surface 
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. 
The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A1 RS: 16.35 

INPUT 
Description: End of Model. North of Bell Road 

1/3 Plow: 3,000 cfs 
2/3 

Flow: 3,500 C ~ S  
Full Plow: 4.000 Cfs ~ ~ - -  

Station Elevation Data mum= 18 
Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 

9657.95 1289.2 9657.95 1283.2 9662.36 1282 9819.19 1281.57 9890.23 1282 
9911.83 1282 9913.39 1280 9913.56 1280 9916.13 1282 9984.83 1283.49 
10001.43 128410014.48 1284.48 10022.3 1284 10153.3 128410181.11 1284 

Manning's n Values num= 2 
Sta n Val Sta n Val 

9657.95 ,0410196.75 .I 

sank sta: Left ~ight Lengths: Left Channel Right Coeff Contr. ~xpan. 
9657.95 11000 0 0 0 .1 .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev iftl 
vel Head iftl 
W.S. Elev (ftl 
CTIt W.S. iftl 
E.G. Slope Iftlftl 
Q Total icfsl 
TOP Wldth Iftl 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
con". TO~HI ICLS) 
Lenath Wtd. ittl 
 in-ch El iftl 
Alpha 
Frctn Loss iftl 
C & E Lo99 iftl 

Warning: Divided flow 

CROSS SECTION OUTPUT 

1283.62 Element 
0.46 Wt. n-Val. 

1283.16 Reach Len. Iftl 
1283.16 Flow Area lsq ftl 
0.028223 Area isq ft) 
3000.00 Plow icfsl 
605.14 Top Widtn Iftl 
5.45 Avg. Vel. lft/sl 
3.16 Hydr. Depth iftl 

17857.5 Conv. icfsl 
Wetted Per. iftl 

1280.00 shear ilb/sq ftl 
1.00 stream Power ilb/ft sl 

Olm volume lacre-ftl 
Olm SA (acres1 

computed for this cross-section. 

Frorile #213 

Left OB Charnel ~ight OB 
0.046 

E.G. Elev let) 1283.76 Element Left OB Channel Right OB 
Vel Head iftl 0.49 Wt. n-val. 0.046 
W.S. Elev iftl 1283.28 Reach Len. Iftl 
Crit W.S. ifel 1283.28 Flow ~ r e a  isq ftl 624.14 
E.G. Slope lftlftl 0.028151 Area  isq ftl 624.14 
Q Total lcfsl 3500.00 Flow i~fel 3500.00 
Top Width Iff1 640.69 Top Width iftl 640.69 
Vel Total lft/sl 5.61 Avg. Vel. lft/sl 5.61 
Max Chl Dpth lftl 3.28 Hydr. Depth lit) 0.97 
Conv. Total icfsl 20860.3 Conv. (cfal 20860.3 
Length Wtd. lft) Wetted Per. iftl 642.69 
Min Ch El iftl 1280.00 shear ilblsq ftl 1.71 
Alpha 1.00 stream Power iIb/ft sl 9.57 
Frctn Loss iftl Cum Volume (acre-ftl 
C & E LOSS lftl Olm SA (acres1 

Warning: Divided flow computed for this cross-section 

CROSS SECTION OUTPUT Profile #Full 

E.G Elev iftl 
Vel Head lftl 
W.S. Elev lftl 
crit W.S. iftl 
E.G. Slope ift/ftl 

1283.90 Element Left OB Channel Right 08 
0.52 Wt. n-Val. 0.047 

1283.38 Reach Len. lftl ~ ~~ ~~~ 

1283.38 Flow Area (&-ftl 
0.028540 Area lsq it1 
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Q Total icfsl 4000.00 Flow icfsl 
Top Width Ift) 671.51 Top Width iftl 
vel Total iftlsl 5.78 Avg. Vel. (ftlsl 
Max Chl Dpth iftl 3.38 Hydr. Depth ift) 
Conv. Total icfs) 23677.4 Conv icfs) 
Length Wtd. ift) Wetted Per. ift) 
Min Ch El iftl 1280.00 Shear ilblsq ft) 
Alpha 1.00 stream Power Ilblft s) 
Frctn Lass iftl Cum Volume (acre-ftl 
C h E Loss ift) Cum SA (acres1 

warning: Divided flow computed for this cross-section. 

FLOW DISTRIBUTION OUTPUT Profile #I13 

Left Sta Right Sta Flow Area W.P. % Conv. ~ y d r  D. velocity 
Iftl lftl icfs) isq ftl iftl iftl Iftlsl 
LB 9657.95 9926.36 2618.46 360.40 270.08 87.28 1.34 7.27 
9926.36 10194.77 84.12 23.38 50.28 2.80 0.47 3.60 
10194.77 10463.18 297.23 166.14 268.43 9.91 0.62 1.79 
10463.18 10731.59 0.18 0.68 18.26 0.01 0.04 0.27 

Warning: Divided flow computed for this cross-section. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft sta night sea  low ~ r e a  W.P. % con". ~ y d r  D. velocity 
iftl iftl icfs) isq ft) iftl ift) iftlsl 
LB 9657.95 9926.36 2989.46 392.08 270.31 85.41 1.46 7.62 
9926.36 10194.77 114.80 29.69 56.66 3.28 0.52 3.87 
10194.77 10463.18 393.47 197.82 268.43 11.24 0.74 1.99 
10463.18 10731.59 2.27 4.55 47.29 0.06 0.10 0.50 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. velocity 
Iftl iftl icfs) ft) iftl ift) iftlsl 
LB 9657.95 9926.36 3355.79 419.67 270.42 83.89 1.56 8.00 
9926.36 10194.77 147.66 35.79 62.21 3.69 0.58 4.13 
10194.77 10463.18 489.42 225.41 268.43 12.24 0.84 2.17 
10463.18 10731.59 7.13 10.70 72.57 0.18 0.15 0.67 

warning: ~ivided flow computed 

SUMhiARY OF MANNING'S N VALUES 

River:MmICKm DAM 

Reach River Sta 

for this cross-section 
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SUMMARY OF REACH LENGTHS 

Rivez: MCMICKEN DAM 

Reach River sta. Left Channel Right 

S W Y  OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: MCMICKFN DAM 

Reach River Sta. contr. ~xpan 
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McMicken Dam, Reach A1 Reach A1 9/24/2001 
River = MCMiCKEN DAM Reach = A1 Upper limit of Model ADAI. Cross sectio RS = 20.05 

Station (fl) 

McMicken Dam, Reach A1 Reach A1 9/24/2001 
River = MCMICKEN DAM Reach = A1 113 Flow: 25,000 cfs RS = 20.00 

1360 Legend 

1359 WS Full 

WS 213 

- 1358 WS 113 
s 
c 
0 

Ground 
'= 1357 
'9 m Bank Sta 
iz 

1356 

1355 

1354 
8500 9000 9500 10000 10500 11000 11500 

Station (ft) 

McMicken Dam, Reach A1 Reach A1 9/24/2001 
River = MCMICKEN DAM Reach = A1 113 Flow: 25,000 cfs RS = 19.91 

1360 Legend 

1358 WS Full 

WS 213 

- '1356 WS 113 
r 
6 Ground 
= 1354 
$ Bank Sta 
i 

1352 

1350 

1348 
8500 9000 9500 10000 10500 I1000 

Station (ft)  

- 



McMicken Darn, Reach A1 Reach A1 9/24/2001 
River = MCMICKEN DAM Reach = A1 113 Flow: 25,000 cfs RS = 19.79 

Station (ft) 

McMicken Dam, Reach A1 Reach A1 9/24/2001 

Legend 

WS Full 

WS 213 

WS 113 

Ground 

Bank Sta 

8000 8500 9000 9500 I0000 10500 11000 

Station (ft) 

McMicken Dam, Reach A1 Reach A1 9/24/2001 
River = MCMICKEN DAM Reach = A1 Flow spiiits into two models, Model ADA1 RS = 19.55 

9200 9400 9600 9800 10000 10200 10400 10600 10800 

Station (ft) 



McMicken Dam, Reach A1 Reach A1 9/24/2001 
River = MCMICKEN DAM Reach = A1 113 Flow: 25.000 cis RS = 19.43 

Legend 

WS Full 

ws 213 
WS 113 

Ground 

Bank Sta 

9200 9400 9600 9800 10000 10200 10400 10600 10800 

Station (fl) 

McMicken Dam, Reach A1 Reach A1 9/24/2001 
River = MCMICKEN DAM Reach =A1 I13 Flow: 25,000 cfs RS = 19.34 

?-. 

5 
5 
I m > 
a, 
iii 

Station (ft) 

McMicken Dam, Reach A1 Reach A1 9/24/2001 
River = MCMICKEN DAM Reach = A1 Railroad at 7835: Grand Avenue 7970-8010 RS = 19.22 

Legend 

WS Full 

ws 213 
ws 113 
Ground 

Bank Sta 

9000 I0000 11000 12000 13000 14000 

Station (fl) 





McMicken Dam, Reach A1 Reach A1 9/24/2001 
River = MCMICKEN DAM Reach = A1 it is estimated that the wall located on RS = 18.67 

Station (ft) 

McMicken Dam, Reach A1 Reach A1 9/24/2001 
River = MCMICKEN DAM Reach = A1 It is estimated that the wail located on RS = 18.50 

Station (ft) I 
McMicken Dam, Reach A1 Reach A1 9/24/2001 

River = MCMICKEN DAM Reach = A1 i t  is estimated that the wall located on RS = 18.22 

Station (ft) 



McMicken Dam, Reach A1 Reach A1 9/24/2001 

Station (ft) I 
McMicken Dam, Reach A1 Reach A1 9/24/2001 

Station (fl) 

Station (ft) 



Station (ft) 

McMicken Dam, Reach A1 Reach A1 9/24/2001 
River = MCMICKEN DAM Reach = A1 It is estimated that the wall located on RS = 17.22 

Station (ft) 

McMicken Dam, Reach A1 Reach A1 9/24/2001 
River = MCMICKEN DAM Reach = A1 It is estimated that the wall located on RS = 17.17 

Station (ft) 







3 Weir Flow to Loop 303 Freewav 

Depressed Section 
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* Summary Sheet for Weir Flow to LOOP 303 Freeway Depressed Section 

Description 

A weir analysis was used to estimate ponding water surface elevations for cross-sections 19.19, 
19.03, 18.78, 18.67, and 18.50 for the 113, 213 and Full Flows. Flow enters the freeway north of 
cross-section 18.78 for the 113, 213 and Full Flows. At Section 18.78, the freeway has enough 
capacity to cany the entire flow for the 113 flow model. The flow continues to weir into the freeway 
for the remainder of the cross-sections mentioned above. An estimate of the flow weiring into the 
freeway for each of the above mentioned cross-sections was determined for the three flow 
conditions. An evaluation of the difference in water surface elevations for the flow in the freeway 
and the flow weiring into the freeway was computed. This determined if the flow in the freeway 
would pond over four (4) feet, causing the boundary wall at Sun City Grand to fail. 

Assumptions 
At cross-section 18.24, the entire flow will have completely weired into the freeway. 

Method ofAnalvsis 

The HEC-RAS Model MDAl was used to determine the water surface elevations and corresponding 
hydraulic head at each cross-section. This was done by indicating anormal ineffective flow area at 
the point in which the flow begins to enter the freeway. The amount of flow that potentially could 
weir into the heeway between each cross-section was then determined using the broad-crested weir 
equation Q=CLH~", where the weir coefficient used was 2.8. This process was performed in an 
iterative manner until a balance of flow and water surface elevation was reached between the weir 
equation and the HEC-RAS output. Attached is a spreadsheet indicating the results of the weir 
analysis. This weir analysis was used to determine the flow distribution and delineation limits in the 
model for cross-sections 19.19 to 18.52. It also aided in determining the ponding water surface 
elevation within the freeway section. 
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113 Flow 

2/3 Flow 

Weir Location 

Approximately 400 ft 
north of 18.78 
18.78 to 18.67 
18.67 to 18.50 
18.50 to 18.22 

McMrcken Dam Hoskrn Engrneerrng Consultants, Inc 
Spillway Delineatcon Study DEI Professronal Services, LLC 
FCD 98-32 October 2001 

Water Surface Elevation (feet) 

Full Flow 

Weir 
Length 

(ft) 

400 

580 
844 
- 

West of 
Freeway 303 

1321.11 

1320.15 
1317.56 

- 

Weir Location 

Approximately 400 ft 
north of 18.78 
18.78 to 18.67 
18.67 to 18.50 
18.50 to 18.22 

Amount 
Weiring into 
303 Freeway 

0 cfs 

3,000 cfs 
2,500 cfs 
17,500 cfs 

Within Freeway 
303 

1314.49 

1313.76 
1313.68 
1310.36 

Water Surface Elevation (feet) Weir 
Length 

(ft) 

400 

580 
844 

- 

West of 
Freeway 303 

1322.47 

1321.38 
1318.70 

- 

Weir Location 

Approximately 400 ft 
north of 18.78 
18.78 to 18.67 
18.67 to 18.50 
18.50 to 18.22 

Amount 
Weiring into 
303 Freeway 

1,000 cfs 

7,500 cfs 
8,000 cfs 

3 1,500 cfs 

In Freeway 303 

1318.92 

1318.84 
1318.68 
1311.49 

Weir 
Length 

(ft) 

400 

580 
844 

- 

Amount 
Weiring into 
303 Freeway 

2,500 cfs 

11,500 cfs 
13,500 cfs 
44,500 cfs 

Water Surface Elevation (feet) 
West of 

Freeway 303 

1323.47 

1322.32 
1319.76 

- 

In Freeway 303 

1321.95 

1321.87 
1321.63 
1313.30 



MAXIMUM POTENTIAL CROSSING 

FLOW TRAVELING INTO LOOP 303 CS 19.03 CS 18.78 

113 FLOW 23000 
L I WS ELE I CS HIGH POINT ( H 

213 FLOW 48000 

Q IQ in 18.78 

L I WS ELE I CS HIGH POINT I H 

FULL FLOW 72000 

300 1 1321.11 1 1320.42 1 0.69 1 170 1 22830 
0 cfs crosses before CS 18.78 

Q I Q in 18.78 

L I WS ELE I CS HIGH POINT I H 

113 FLOW 23,000 cfs in CS 18.78 

400 1 1322.47 1 1320.42 1 2.05 1 1162 1 46838 
1000 cfs crosses before CS 18.78 

Q IQ in  18.78 

L 
(ft) 
580 

213 FLOW 47,000 cfs in CS 18.78 

500 1 1323.47 1 1320.42 1 3.05 1 2637 1 69363 
2,500 cfs crosses before CS 18.78 

FLOW TRAVELING INTO LOOP 303 CS 18.78- CS 18.67 

L 
(fl) 

3000 cfs crosses from 18.78 to 18.67 

CS 18.78 
HIGH POINT( WS ELEV I HEAD 

1320.42 1 1321.11 1 0.69 

CS 18.78 
HIGH POINT1 WS ELEV ( HEAD 

CS 18.67 
HIGH POINT! WS ELEVl HEAD 

1318 1 1320.15 1 2.15 

580 

CS 18.67 
HIGH POINT1 WS ELEVI HEAD 

Q 
(cfs) 

2748 

7,500 cfs crosses from 18.78 to 18.67 
1320.42 1 1322.47 1 2.05 1318 1 1321.38 1 3.38 

Q in 18.67 
(cfs) 

20252 

Q 
(cfs) 

Q in 18.67 
(cfs) 

7265.09 39735, 



FLOW TRAVELING INTO LOOP 303 CS 18.67- CS 18.50 

FULL FLOW 69500 cfs in CS 18.78 
Q in 18.67 

(Cfs) 
5801 2 

113 FLOW 20,000 cfs in CS 18.67 

SUMMARY 

11,500 cfs crosses from 18.78 to 18.67 

CS 18.67 1 Q 
HIGH POINTJWS ELEVJ HEAD 1 (cfs) 

1318 1 1322.32 1 4.32 1 11487.9 

L 

CS 

18.78 
18.67 
18.5 

CS 18.78 

Qin18.50 
(c~s) 

17566 

L 
(rt) 
844 

(fl) I HIGH POINT1 WS €LEV 1 HEAD 
580 1 1320.42 1 1323.47 1 3.05 

2,500 cfs crosses from 18.67 to 18.50 

Highpoint 

1320.42 
1318 

1317.67 

CS 18.67 I CS 18.50 
HIGH POINTI ws ELEV I HEAD I HIGH POINTI ws ELEV~ HEAD 

1318 1 7320.15 1 2.15 ( 1317.67 1 1317.56 1 -0.11 

Q 
(c~s) 

2434 

Flow 
West of Loop 101 WSE 

213 Flow Full Flow 
1321.1 1 1322.47 1323.47 
1320.15 1321.38 1322.32 
1317.56 1318.7 1319.77 

Loop 101 WSE Base of 
Wall 

1319.23 
1312.34 
1309.71 

113 Flow 
1314.49 
1313.76 
1313.68 

213 Flow 
1318.92 
1318.84 
1318.68 

Weiring into SCG 
Full Flow 
1321.95 
1321.87 
1321.63 

113 Flow 
No 
No 
No 

2 3  Flow 
No 
Yes 
Yes 

Full Flow 
No 
Yes 
Yes 



McMicken Dam, Reach A1 Reach A1 9/10/01 
7 

Georn. Reach A1 Flow Reach A1 
Rlver = MCMICKEN DAM Reach = A1 RS = 18 78 

04 >i 
Legend 

WS Full 

W S  213 

WS 113 

Ground 

Bank Sta 

7- 7 ---r--? ----. --. ,. -- 
8000 

7-- - , 
9000 I0000 11000 12000 13000 14000 

Stabon (ft) 



I McMicken Dam, Reach A1 Reach A1 9/10/01 
Georn: Reach A1 Flow: Reach A1 

I Station (ft) 



Station (A) 



McMicken Dam, Reach A1 Reach A1 9110/01 
Geom: Reach A1 Flow: Reach A1 

Rlver = MCMICKEN DAM Reach = A1 RS = 18 22 
1318- 022 

WS Full 
1316- 

WS 113 
r' - 

1314- Ground 

Bank Sta 

1312- 

1310- 

- 
5 
6 g 1308- 
> m 
E 

1306- 

1304- 

1302- 

1300- 

12987 
9800 9900 10000 10100 10200 10300 10400 10500 10600 

7 

Statton (fl) 



I station (R) 



McMicken Dam. Reach A1,303 Section Reach A1 9/13/01 
Geom: Reach A1 Flow: Reach A1 

River = MCMICKEN DAM Reach = A1 RS = 18.67 
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a Summarv Sheet for Model MDAl Sun City Grand Flow Split Analysis 

Description 

Flows have been determined to pond against the wall surrounding Sun City Grand before reaching 
cross-section 18.80. Flows will pond to a depth greater than four (4) feet above the base of the wall 
between cross-sections 18.80 and 18.68 for the 213 and Full Flow. At this point, the wall is assumed 
to fail and leave three (3) feet of rubble at the base of the wall. Flow will weir over the rubble, enter 
Sun City Grand, and become the initial flows for Model MDB2. The weir lengths were determined 
to be 1,900-ft and 2,060-ft for the 213 and Full Flows, respectively. The 113 flow does not weir into 
Sun City Grand at this area. 

The remaining flow on the west side of the Sun City Grand Wall will travel south along the Loop 
303 freeway. Between cross-sections 18.24 and 17.59, the freeway is below grade and is capable of 
carrying the flow without exceeding four (4) feet in depth, measured from the base of the wall. 
South of cross-section 17.59, the freeway quickly rises in elevation. This causes the flow to exceed 
four (4) feet in depth above the base of the wall. A second wall failure then occurs, similar to the 
one described above. A third wall failure occurs downstream of cross-section 16.88. The flow 
entering Sun City Grand from these two weirs will become the initial flows for Model MDB1. 

a . Flow depths of less than four (4) feet in depth against the Sun City Grand west boundary 
wall will be conveyed without wall failure. Flows greater than four (4) feet in depth against 
the wall are assumed to cause the wall to fail. . After wall failure, three (3) feet of rubble is assumed to occur at the base of the wall. The 
wall will act as a broad-crested weir, allowing flow to enter into Sun City Grand. . A rectangular weir with an even flow distribution over the length of the weir was assumed. 

Method ofAnalvsis 

An elevation-discharge curve was calculated to determine a range of flows that could travel south 
along the freeway. The most constricting cross-section was used, where the flow was found to pond 
to four (4) feet above the base of the wall. Cross-sections 18.50, 17.04, and 16.35 were used to 
determine the weir flow depths at the appropriate locations. The broad-crested weir equation 
Q=CLH~" was used to determine the amount of flow that could weir into Sun City Grand. A C value 
of 2.2 was used for the weir calculations. The assumption that an even amount of flow would weir 
throughout this section was used, therefore, a simple ratio of length was used to determine the 
amount of flow between each cross-section. Following are the results of the analysis, as well as 
elevation versus flow curves. 
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Results 

113 Flow 

Amount of Flow Amount of Flow 
Weir Location Weiring into Sun City Remaining in Model 

Grand MDAl 
17.57 to 16.87 6,000 cfs 17,000 cfs 
16.87 to 16.35 14,000 cfs 3,000 cfs - 

213 Flow 

Amount of Flow Amount of Flow 
Weir Location Weiring into Sun City Remaining in Model 

Grand MDAl 
18.78 to 18.22 19,500 cfs 28,500 cfs 
17.57 to 16.87 9,000 cfs 19,500 cfs 
16.87 to 16.35 16,000 cfs 3,500 cfs 

Full Flow 

Amount of Flow Amount of Flow 
Weir Location Weiring into Sun City Remaining in Model 

Grand MDAl 
18.78 to 18.22 37,500 cfs 34,500 cfs 
17.57 to 16.87 12,000 cfs 22,500 cfs 
16.87 to 16.35 18,500 cfs 4,000 cfs 







Weir Estimates into Sun City Grand: Full Flow 

CS 18.77 to 18.38 
Weir Section 

Qtot 72000 
L 2060 
C 2.2 

Weir Estimates into Sun City Grand: 213 Flow 

CS 18.74 to 18.38 
Weir Section 

Qtot 48000 
L 1900 
C 2.2 



Weir Estimates into Sun City Grand: 113 

CS 17.42 to 16.97 
Weir Section 

Qtot 23000 
L 2376 
C 2.2 

Weir Estimates into Sun City Grand: 113 

CS 16.80 to 16.46 
Weir Section 

Qtot 17000 
L 1795 
C 2.2 



Weir Estimates into Sun City Grand: 213 

CS 17.42 to 16.97 
Weir Section 

Qtot 28500 
L 2376 
C 2.2 

Weir Estimates into Sun City Grand: 213 

CS 16.80 to 16.46 
Weir Section 

Qtot 19500 
L 1795 
C 2.2 



Weir Estimates into Sun City Grand: Full 

CS 17.42 to 16.97 
Weir Section 

Qtot 34500 
L 2376 
C 2.2 

Weir Estimates into Sun City Grand: Full 

CS 16.80 to 16.46 
Weir Section 

Qtot 22500 
L 1795 
C 2.2 



Amount Weiring per Cross Section 

CS 17.42 to 16.97 
Flow in Section Total Flow 

17.59 Weiring 
213 Full 23000 6000 
213 Full 28500 9000 

Full 34500 12000 

CS 18.77 to 18.38 
Flow in Section Total Flow 

18.80 Weiring 
Full 72000 37500 

CS 18.74 to 18.38 
Flow in Total Flow 

Section 18.80 Weiring 
213 Full 48000 19500 

From 
18.77 
18.68 
18.52 

CS 16.88 to 16.46 
Flow in Section Total Flow 

16.88 Weiring 
113 Full 17000 14000 
213 Full 19500 16000 

Full 22500 18500 

To 
18.68 
18.52 
18.35 

From 
18.74 
18.68 
18.52 

To 
18.68 
18.52 
18.35 

Percentage 
15 
56 
100 

From 
16.80 
16.71 
16.54 

Percentage 
21 
60 
100 

213 Flow 
45000 
37000 
28500 

Full Flow 
63964 
49679 
34500 

To 
16.71 
16.54 
16.46 

Percentage 
26 
76 
100 

113 Flow 
13294 
6294 
3000 

213 Flow 
15265 
7265 
3500 

Full Flow 
17603 
8353 
4000 



Q Total (cfs) 
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McMicken Dam, Reach A l ,  rating curve Plan: Reach A1 
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McMicken Dam, Reach A l ,  rating curve Plan: Reach A1 
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5 HEC-RAS Model MDA2 



e Summary Sheet for HEC-RAS Model MDA2 

Description/Method o f  Analvsis 

HEC-RAS model MDA2 was created to model flow which overtops the McMicken Dam Outlet 
Channel and heads in a southeast direction. The model begins at Section 19.55, upstream of the 
outlet channel, and continues south along Grand Avenue to Section 16.78, at approximately the end 
of the wall along the west side of Grand Avenue. Model MDA2 has a separate hydraulic baseline 
from Model MDAl. The Loop 303 Freeway runs perpendicular to the model at Section 18.80, where 
the freeway crosses over Grand Avenue and the railroad. Flow at the upstream end of this model 
was determined by the methods described in Section 1 of this appendix. 

Between the outlet channel levee and the freeway, there is currently the potential for flow to cross to 
the west. However, future residential and freeway development in that area could potentially force 
the flow to remain to the east, where smaller increases in flow will have a greater impact. Therefore, 
flow in model MDA2 was not reduced north of the freeway. 

South of the freeway, the model runs along Grand Avenue. Flow within this portion of the model is 
generally divided between parallel structures: a wall east of the railroad, the Burlington- 
NorthernISanta Fe Railroad, Grand Avenue, and a wall along the west side of Grand Avenue. The 
railroad is elevated approximately 2 to 6 feet above the surrounding grades, therefore aportion of the 
flow is contained east of the railroad for the length of the model. Using the method described in 
Section 6 of this appendix, it was determined that approximately 1000 cfs is contained to the east of 
the railroad. The flow values in model MDA2 were reduced by 1000 cfs at Section 18.80 to account 
for this flow, and the portion of the cross-sections east oftherailroad was removed from the effective 
flow area. 

The wall parallel to and east of the railroad is continuous through the length of the model. The wall 
along the west side of Grand Avenue is continuous to approximately Section 16.78, with the 
exception of view fencing immediately north and south of Sunrise Boulevard (Sections 17.83 to 
17.54). The view fencing creates a sideweir which allows flow into the golf course of Sun City 
Grand. The amount of flow weiring into the golf course at the weirs north and south of the road was 
determined using the method described in Section 2 of this appendix, and was removed from Model 
MDA2 at Section 17.71 for the north weir, and at Section 17.54 for the south weir. 

The resulting inundation limits for the 213 and Full flow events are shown on the Spillway 
Delineation Maps presented in Appendix F. 
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MODEL MDA2 
P 1 

HEC-RAS september 1998 version 2.2 
U.S. ~ r m y  Corp of Engineers 
~ydralogic Engineering Center 

609 Second Street. Suite D 
Davis, California 95616-4687 

1916) 756-1104 

X X XXXXXX XXXX XXXX XX xxxx 
X X X  X X X X X X  X 
X X X  X X X  X X X  
XXXXXXX XXXX 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 XXdhX 

PROJECT DATA 
Project Title: McMicken Dam. Reach A2 
project ~ i l e  : m~z.prj 
Run Date and Time: 9/24/2001 10:53:50 AM 

Project in English units 

stndy Name: McMicken Darn Spillway Inundation Study 
Contract No.: FCD 98-32 
Purooae of Study:Delineation of the inundation limits of the 113, 213, 

and pull spillway discharges for the McMicken Dam 
spillway. 

~odel Name: MDA2 
Model Description: ~odels flow from the ~ c ~ i c k e n  Dam spillway south 

to approximately Reems Road, along Grand Avenue. 
Uostream boundarv is Section 19.55. Downstream 
boundary is Section 16.78 

Profiles: ~ote: 1/3 PMF = 0 cfs, and therefore 
Profile #1, 213 Flow 

Sections 19.55 to 19.34. Q = 

Profile 

Sections 19.23 
Sections 18.80 
Sections 17.71 
#2, Full Flow 
Sections 19.55 
Sections 19.23 
Sections 18.80 

was not modeled 

4.000 cfs 
2.000 cfs 
1.000 Cf* 

14,500 cfs 
12,000 CfS 
11.000 CfS 

Section 17.71, Q = 8,000 cfs 
Sections 17.54 to 16.78, Q = 7.000 cfs. 

HEC-mS Version: version 2.2, September 1998. with RASPATCH 

Consultants: Hoskin Engineering Consultants. Inc. 
323 W. Roo~evelt Street, Suite 200 
Phoenix, AZ 85003 
16021 252-8384 Phone 
16021 252-8385 Fax 
HEC 990006-03 

DEI Professional Services, LLC 
6225 N. 24th street. Suite 200 
Phoenix. AZ 85016 
16021 954-0038 Phone 
16021 944-8605 Fax 

PLAN DATA 

Plan Title: Reach A2 
Plan File : g;\Filedir\99\990006 - Spillway Inundation Studies\03-McMicken Dam\Hydro\Reach A\Model AZ\MDAZ.pOl 

Geometry Title: Reach A2 
Geometry File : g:\Filedir\99\990006 - Spillway Inundation Studies\03-McMicken Dam\Hydra\Reach 

&\Model A2\MDA2.g01 

Flow Title : Reach A2 
Flow File : g:\Piledir\99\990006 - Spillway Inundation Studies\03-McMicken Dam\Hydro\Reach 

A\Model A2\MDAZ.f01 
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Plan Description: 
Models flow which continues southeast from the McMicken Dam Outlet Channel 
levee, along orand Avenue. o he model begins at Section 19.55, upstream of the 
Outlet Channel levee, and ends at section 16.78, at approximately Reems Road. 
Flow weirs to Sun City Grand through view fencing north and south of Sunrise 
Boulevard, as well as along r rand Avenue north of Reems noad. 

Plan Summary Information: 
Number of: Cross Sections = 19 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

Com~utational Information 

computation options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
~riction slope Method: Average Conveyance 
Computational Plow Regime: Mixed Flow 

FLOW DATA 

Flow Title: Reach A2 
plow File : g:\Filedir\99\990006 - Spillway Inundation Studies\03-McMicken Dam\Hydro\Reach ~ \ ~ o d e l  AZ\MD1\2.?01 

Plow Data (cfs) 

River Reach RS 
MCMICKEN DAM A2 19.55 

MCMICKEN DAM A2 
MCMlCKEN DAM A2 
MCMICKEN DAM A2 
MCMICKEN DAM A2 

Boundary Conditions 

River Reach Profile 

MCMICKEN DAM A2 
MCMICKEN DAM A2 

2/3 
Full 

Upstream Downstream 

Known WS = 1345.36 Normal S = ,0057 
Known WS = 1346.69 Normal S rn .On57 

GEOMETRY DATA 

Geometry Title: Reach A2 
Geometry File : g:\Filedir\99\990006 - Spillway Inundation Studies\03-McMicken Dam\Hydro\Reach ~ \ ~ o d e l  
AZ\MDAZ.gOl 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A2 RS: 19.55 

-..."A 

Description: Upstream end of Model MDAZ; 
2/3 PMF = 4.000 cia 
Full PMF = 

14.500 C ~ S  
station ~levatibn 

sta Elev 
Data 

sta 
9507 
9566 
9627 
9994 

10060 
10394 
10423 

34 
Sta 
9543 
9587 
9792 
10000 
10067 
10395 
10432 

Sta 
9544 
9590 
9931 
10039 
10172 
10407 
10472 

Elev 
1346.76 

1345 
1344.9 
1344.87 
1344.42 
1343.49 

1342 

Sta 
9547 
9594 

' 9932 
,10046 
10210 
10416 

Elev 
1346.2 
1344.86 
1344.87 
1344.8 
1344 

1343.59 

Manning's n values numi 1 
Sta n val 
9496 .04 

B a k  Sta: Left Right Lengths: Left Channel Right CoeEf zontr. Expan 
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Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
9496 9496 1347 10472 10472 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 1345.61 Element  eft OB Channel Rlaht 08 
vel Head (ft) 0.25 wt. n-val. 0.040 
W.S. Elev Ift) 1345.36 Reach Len. (ft) 602.69 602.69 602.69 
Crit W.S. Ift) 1345.09 Flow Area (so ftl 996.00 
E.G. Slope (ft/ft) 0.010268 Area (sq it) 996.00 
Q Total (cfsl 4000.00 Flow (cEs1 4000.00 
Top Width (ft) 900.42 Topwidth (ft) 900.42 
vel Total (ft/s) 4.02 Avg. Vel. (ftlsl 4.02 
Max Chl Dpth (ft) 3.36 Hydr. Depth Iff) 1-11 
COIIY. Total (cis) 39473.9 Conv. (cfsl 39473.9 
Length Wtd. Iff) 602.69 Wetted Per. (ft) 903.84 
Min Ch El (ftl 1342.00 Shear (lb/sq ft) 0.71 
Alpha 1.00 Stream Power Llb/ft sl 2.84 
Frctn Loes (ft) 3.34 Cum Volume (acre-it) 3.67 141.30 20.96 
C & E Lo66 (ft) 0.03 Cum SA (acres) 1.78 137.42 7.12 

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.   his may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile ftPull 

E.G. Elev (ftl 1347.36 Element Left OB Channel Right 08 
Vel Head Iftl 0.66 Wt . n-Val. 0.040 
W.S. Elev (ftl 1346.70 Reach Len. (ftl 602.69 602.69 602.69 
Crit W.S. (ft) 1346.25 Flow Area (sq ft) 2227.22 
E.G. Slope (ft/€t) 0.009620 Area (sq ft) 2227.22 
Q Total (cfs) 14500.00 Flow ICES) 14500.00 
Top Width (ft) 927.67 Top Width (ft) 927.67 
Vel Total (ft/s) 6.51 A V ~ .  vel. (ft/s) 6.51 
Max Chl Dpth (ft) 4.70 Hydr. Depth (ftl 2.40 
Conv. Total Icfs) 147833.6 Conv. Icfsl 147833.6 
Length wed. (ftl 602.69 Wetted Per. (ftl 932.50 
Min Ch El Ift) 1342.00 Shear (Ib/sq ft) 1.43 
Alpha 1.00 stream Power (lb/ft s) 9.34 
Frctn Loss (ft) 2.61 Cum Volume (acre-ft) 8.85 515.03 27.37 
C h E Lo88 (ftl 0.11 Cum SA (acres) 2.12 198.86 7.12 

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. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile 62/3 

Left Sta Right sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl (Ttl lCfsl 1eo Ltl I f * ,  , f * i  If+,., 

warning: The cross-eection 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. 
warning: The energy loss was greater than 1.0 ft (0.3 rn). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

PLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
(ft) (ftl (=£*I isq ftl (ftl 1%) (ft/s) 
LB 9496.00 9691.20 1814.43 308.78 146.97 12.51 2.10 5.88 
9691.20 9886.40 3331.39 498.06 195.20 22.98 2.55 6.69 
9886.40 10081.60 1886.39 354.07 195.20 13.01 1.81 5.33 
10081.60 10276.80 2921.56 460.34 195.20 20.15 2.36 6.35 
10276.80 RB 10472.00 4546.24 605.98 199.93 31.35 3.10 7.50 

a warning: The cross-section end points had to be extended vertically far the computed water surface. 
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Warning: The conveyance ratio (upstream conveyance divided by dovnstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warninq: The enerq~ loss was qreater than 1.0 ft (0.3 ml. between the current and previous cross .. 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REAM: A2 RS: 19.43 

INPUT 
Description: 2/3 PMF = 4.000 cfs 
Pull PMF = 14,500 cfS 
Station Elevation Data num= 54 

Sta Elev Sta Elev Sta Elev sta  lev sta  lev 
95641346.18 9565 1346 95681345.13 9578 1344 9580 1343.8 
95811343.72 9586 1343.2 95961342.33 9599 1342 9601 1342 
9624 1341.74 9630 1341.7 9644 1341.69 9653 1341.61 9682 1341.64 
9687 1341.64 9693 1341.6 9700 1341.39 9709 1341.36 9710 1341.31 
9711 1341.28 9723 1341.2 9730 1341.2 9731 1341.21 9732 1341.2 

Manning's n values num= 1 
Sta n Val 
9564 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9564 10448 497.5 497.5 497.5 .1 .3 

Ineffective Flow num. 2 
Sta L Sta R Elev Sta L Ste R Elev 
9564 9564 1346.18 10448 10448 

CROSS SECTION OUTPUT Profile #2/3 

E.G.  lev Iftl 1342.24 Element  eft 08 chamel ~ight 08 
Vel Head iftl 0.14 Wt . n-Val. 0.040 
W.S. Elev iEt1 1342.10 Reach Len. iff1 497.50 497.50 497.50 
Crit W.S. (ftl 1341.31 Plow Area (sq ftl 1345.98 
E.G. Slope ift/ftl 0.003474 Area (sq ftl 1345.98 
Q Total icfs) 4000.00 Flow (cfsl 4000.00 
Top Width (ftl 849.92 Tap Width (ftl 849.92 
Vel Total ift/sl 2.97 Avg. Vel. iftlsl 2.97 
Max Chl Dpth iftl 2.10 Hydr. Depth (ft) 1.58 
Conv. Total icfsl 67868.5 Conv. Icfsl 67868.5 
Length Wtd. iftl 497.50 Wetted Per. iftl 851.14 
Min Ch El (ftl 1340.00 shear ilb/sq ftl 0.34 
Alpha 1.00 stream Power ilb/ft sl 1.02 
Prctn LOSS iftl 0.83 Cum Volume (acre-€ti 3.67 125.10 20.96 
C & E LOSS iftl 0.02 Cum SA iacresl 1.78 125.31 7.12 

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 #Pull 

E.G. Elev iftl 1344.65 Element Left OB Channel Right OB 
Vel Head iftl 0.30 Wt. n-Val. 0.040 
W.S. Elev iftl 1344.34 Reach Len. (tt) 497.50 497.50 497.50 
Crit W.S. (ftl 1342.59 Plow Area (sq it1 3276.48 
E.G. Slope ift/ftl 0.002447 Area isq ft) 3276.48 
Q Total ICES) 14500.00 Plow Icfs) 14500.00 
Top Width iftl 873.02 Top Width iftl 873.02 
Vel Total Lft/sl 4.43 Avg. Vel. ift/s) 4.43 
Max Chl Dpth iftl 4.34 Hydr. Depth iftl 3.75 
COLIY. Total icfal 293145.3 Conv. icfs) 293145.3 
Length Wtd. (ftl 497.50 Wetted per. ift) 876.59 
Min Ch El (ftl 1340.00 shear (Ibfsq ftl 0.57 
Alpha 1.00 stream Power ilb/ft s1 2.53 
Frctn Loss (ftl 0.94 Cum Volume (acre-ftl 8.85 476.95 27.37 
C & E LOSS (ftl 0.03 Cum SA (acres) 2.12 186.41 7.12 

Warning: The cross-section end points had to be extended vertically for the computed water surface 

FLOW DLSTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Lit) iftl icfsl (sq ftl (ftl Iftl 
LB 9564.00 9740.80 

ift/sl 
104.61 76.81 142.74 2.62 0.54 1.36 

9740.80 9917.60 671.96 255.46 176.88 16.80 1.44 2.63 
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warning:   he cross-section end points had to be extended vertically forthe computed water surface 
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. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % con". ~ y d r  D. velocity 
(ftl (ft) (CfSI isq ft) (ftl (ftl Lft/s) 
LB 9564.00 9740.80 1428.60 423.10 165.95 9.85 2.55 3.38 
9740.80 9917.60 2811.39 651.51 176.88 19.39 3.69 4.32 
9917.60 10094.40 3544.19 748.52 176.80 24.44 4.23 4.73 
10094.40 10271.20 3632.23 759.62 176.80 25.05 4.30 4.78 
10271.20 RB 10448.00 3083.59 693.73 180.16 21.27 3.92 4.44 

Warning: The cross-section end points had to be extended vertically for the computed water surface 

CROSS SECTION RIVER: MCMICKEN DEM 
REAM: A2 RS: 19.34 

T?aD,rn -. 
Description: 2/3 PMF = 4,000 cfs 
Full PMF = 14,500 cfs 
station Elevation Data num= 93 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9384 1343.75 9394 1342 9397 1341.65 9410 1340 9457 1340 
9485 1339.6 9501 1340 9508 1340 95111340.47 95161341.21 
9533 1341.01 9559 1341.38 9569 1340.4 9573 1340.18 9575 1340.14 
9578 1340 9698 1340 9712 1341.44 9713 1341.51 9714 1341.55 
9720 1342 9769 1342 9782 1341 97831340.88 97871340.63 
9788 1340.56 9791 1340.37 9793 1340.4 9794 1340.43 9802 1340 
9813 1339.42 9815 1339.3 9837 1338 9852 1338 9855 1338.12 
9858 1338.29 9882 1340 9975 1340 9978 1339.74 9994 1338 

10006 1336.42 10010 1336 10012 1335.78 10015 1335.35 10016 1335.06 
10017 1335.06 10019 1335.1 10019 1335.09 10022 1335.13 10031 1335.19 
10035 1335.2 10044 1335.28 10046 1335.3 10055 1335.36 10061 1335.4 
10063 1335.4 10064 1335.42 10067 1335.45 10072 1335.49 10078 1335.54 
10080 1335.6 10081 1335.57 10084 1335.59 10089 1335.61 10092 1335.63 
10096 1335.7 10101 1335.69 10118 1335.82 10121 1335.85 10124 1335.87 

Manning's n values num= 1 
sea n Val 
9384 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. ~ x p a n  
9384 10328 579.4 579.4 519.4 .1 .3 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 
9384 9559 1341.38 10328 10328 

Blocked Obstructions num= 1 
Sta L sta R  lev 
10975 10999 1337.4 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ft) 1341.39 Element Left 08 Channel Right 0B 
Vel Head (ftl 0.08 Wt. n-Val. 0.040 
W.S. Elev (ftl 1341.31 Reach  en. (ftl 579.40 579.40 579.40 
Crit W.S. (ftl 1338.64 Flow Area (sq ftl 1795.32 
E.G. Slope Lft/ft) 0.000976 Area (sq ft) 1952.65 
Q Total (cfsl 4000.00 Flow (cfs) 4000.00 
Top Width (ftl 828.49 Top width (ft) 828.49 
Vel Total lft/s) 2.23 Avg. Vel. (ft/sl 2.23 
Max Chl Dpth (ft) 6.25 Hydr. Depth (ft) 2.66 
COnY. Total (cfsl 128062.0 COIIV. (cfs) 128062.0 
Length Wtd. Iftl 579.40 wetted Per. (ft) 674.72 
Min Ch El (Et) 1335.06 Shear (Ib/sq ftl 0.16 
Alpha 1.00 Stream Power (lb/ft s )  0.36 
Frctn Loss iftl 1.06 Cum Volume (acre-it) 3.67 106.26 20.96 
C & E LOSS (ft) 0.02 Cum SA (acres) 1.78 115.73 7.12 

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 
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MOD- 
P. 6 

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 #Full 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev lftl 
crzt W.S. ifti 
E.G. Slope Iftlft) 
Q Total lcfsl 
Top Width lft) 
Vel Total lftls) 
Max Chl Dpth lit) 
COnV. Total Icfs) 
Length Wtd. let) 
Min Ch El lft) 
Aloha 
~rctn Loss lft) 
C & E Loss lft) 

1343.68 Element Left OB Channel Right Ow 
0.21 Wt. "-Val. 0.040 

1343.47 Reach Len. lftl 579.40 579.40 579.40 
1341.07 n o w  Area isq it) 
0.001498 Area (sq ftl 
14500.00 Flow Ic~s) 
942.39 Top Width (ft) 
3.71 Ava. Vel. Ift/sl 
8.41 ~y;lr. Depth ~fti 

374681.4 Conv. lcfs) 
579.40 Wetted Per. (ft) 
1335.06 Shear (lblsq frl 

1.00 stream Power llb/ft s)  
1.84 Cum Volume (acre-ft) 
0.05 Cum SA (acres) 

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. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and orevious cross -~ 

section. This may indicate the need for additional cross sections. 
Warning: The parabolic search method failed to converge on critical depth. The program will try the 

cross section slice/secant method to find critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % COIIV. Hydr D. Velocity 
(ftl (ft) LCfS) isq ft) Ift) (ftl lftlsl 
LB 9384.00 9572.80 5.98 8.13 13.18 0.15 0.62 0.74 
9572.80 9761.60 202.68 172.37 138.05 5.07 1.25 1.18 
9761.60 9950.40 461.89 308.99 172.66 11.55 1.79 1.49 
9950.40 10139.20 2544.94 892.20 189.13 63.62 4.73 2.85 
10139.20 RE 10328.00 784.51 413.62 161.71 19.61 2.56 1.90 

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 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBWION OUTPUT Profile #Full 

 eft sta ~ight sta Plow Area W.P. % Conv. Hydr D. Velocity 
(ft) lftl (c~s) 1sq ftl ift) lft) 1rt/s1 
LB 9384.00 9572.80 1540.02 554.50 187.59 10.62 2.96 2.78 
9572.80 9761.60 1499.39 547.19 188.90 10.34 2.90 2.74 
9761.60 9950.40 2299.68 707.43 189.00 15.86 3.75 3.25 
9950.40 10139.20 6327.23 1298.77 189.13 43.64 6.88 4.87 
10139.20 RE 10328.00 2833.68 804.61 190.63 19.54 4.26 3.52 

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. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: The parabolic search method failed to converge on critical depth. The program will try the 

cross section slicelsecant method to find 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: MCMICKEN D M  
REACH: A2 RS: 19.23 

INPUT 
Description: ~c~icken Dam outlet Channel ~ e v e e ;  
213 PMF = 2,000 cfs 
Full PMF 

= 12.000 Cf6 
Station Elevation Data num= 24 

sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 
93951341.1 9410 1340 9425 1338 9526.6 1338 9530 1339 
9570 1339 9630 1340 9902 1340 9915 1339.5 9930 1340 
9985 1340 10025 1339.5 10070 1340 10100 1340 10230 1339.5 
10350 1340 10370 1340 10420 1339.5 10470 1340 10595 1340 
10610 1339.5 10625 1340 10665 134010734.19 1339.51 
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Manning's n Values num= 1 
Sta n val 
9395 ,035 

~ a n k  sta: ~ e f f  ~ight ~engths: Left Channel Right Coeff Comr. Expan 
9395 10665 146.68 146.68 146.68 .1 . 3 

~neffectlve  low num= 1 
Sta L Sta R Elev 
1066510734.19 

CROSS SECTION OUTPUT Proflle 8213 

E.G. Elev lft) 
Vel Head Ifel 
W.S. Elev lft) 
Crit W.S. lftl 
E.G. Slope lft/ftl 
Q Total (~£8) 
Top Width lft) 
Vel Total lft/s) 
Max Chl Dpth lftl 
COIIY. Total lcfsl 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frcfn Loss lft) 
C & E LDSB lft) 

Element 
Wt. "-Val. 
Reach Len. lft) 
Flow Area lsq ft) 
Area lsq ft) 
Flow lcfsl 
Top Width lft) 
Avg. Vel. lft/s) 
Hydr. Depth lft) 
Con". lcfs) 
Wetted Per. lft) 
shear Ilblsq ft) 
stream Power Ilblft s) 
Cum volume lacre-ft) 
~ u m  SA (acres) 

Left OB 

146.68 

Right 08 

146.68 

22.75 

69.19 

warning:   he energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The cross-aeotion end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1.0 ft 10.3 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. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev Ift) 1341.79 Element Left OB Channel Right 08 
Vel Head lft) 0.71 wt. n-val. 0.035 
W.S. Elev (ftl 1341.08 Reach Len. lft) 146.68 146.68 146.68 
Crit W.S. lftl 1341.08 Flow Area lsa ftl 1775.66 
E.G. Slope lft/ftl 0.016208 Area lsq ft) 1775.66 91.45 
Q Total lcfs) 12000.00 Flow Ids) 12000.00 
Top Wldth lftl 1338.87 Top Width lftl 1269.68 69.19 
vel Total Iftls) 6.76 ~ v g .  vel. Iftts) 6.76 
Max Chl Dpth lft) 3.08 Hydr. Depth lft) 1.40 
Conv. Total (cfs) 94256.8 COnv. Icfs) 94256.8 
Length Wtd. lftl 146.68 Wetted Per. lft) 1270.05 
Min Ch El Ift) 1338.00 Shear Ilblsq ftl 1.41 
Alpha 1.00 stream Power llb/ft s)  9.56 
Frctn Loss lftl 2.68 Cum Volume lacre-it) 8.85 398.07 26.76 
C & E Lo88 (ft) 0.00 ~ u m  SA (acres) 2.12 161.33 6.66 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth far the water surface and continued on with the calculations. 

Warning: The cross-aection end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1.0 ft 10.3 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. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. I Conv. Hydr D. Velocity 
lft) lft) ICfS) 1sq ft) lft) lft) IftIS) 
LB 9395.00 9649.00 1645.81 313.36 240.43 82.29 1.30 5.25 
9649.00 9903.00 17.95 21.29 254.00 0.90 0.08 0.84 
9903.00 10157.00 89.28 55.75 254.02 4.46 0.22 1.60 
10157.00 10411.00 183.64 85.93 254.00 9.18 0.34 2.14 
10411.00 RB 10665.00 63.33 45.37 254.02 3.17 0.18 1.40 

Warning: The energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued an with the calculations. 

Warning: The cross-aection end points had to be extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1.0 ft 10.3 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 eurface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
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MODELNU.2 
P 8 

that there 1s not a valld subcrltlcal answer The program defaulted to crrtlcal depth 

0 
PLOW DISTRIBUTION OUTPUT Profile #Pull 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
(ft) lftl (cfs) i*q ftl (ftl (it) (ft/s) 
LB 9395.00 9649.00 4881.42 558.53 254.01 40.68 2.20 8.74 
9649.00 9903.00 1484.98 273.49 254.00 12.37 1-00 5.43 
9903 .OO 10157 .OO 1809.63 307.95 254.02 15.08 1.21 5.88 
10157.00 10411.00 2114.87 338.13 254.00 17.62 1.33 6.25 
10411.00 RB 10665.00 1709.10 297.57 254.02 14.24 1.17 5.74 

Warnino: The enerav emation could not be balanced within the soecified number of iterations. The 
program zed-critical depth for the water surface and continued on with the calculations. 

warning: The cross-section end points had to be extended vertically for the computed water surface. 
warninq:   he energy loss was greater than 1.0 ft 10.3 ml. 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. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A2 RS: 19.20 

INPUT 
Description: 2/3 PMF = 2,000 cfs 
Full PMF = 12.000 cfe 
station  levat ti on 

Sta Elev 
9404 1340 
9619 1336 
10261 1334.7 
10615 1333.6 
10954 1334 

Data num= 
Sta  lev 
9425 1338 
9926 1336 
10352 1335 
10710 1334 
11024 1334 

24 
Sta 
9436 
9993 
10444 
10748 
11116 

Elev Sta 
1336 9503 

1335.5 10199 
1334.8 10465 

Elev 
1334 

1335.4 
1334 

Sta 
9583 

10223 
10507 
10859 

Elev 
1338 
1335 
1334 
1332 

Manning's n values num= 1 
Sta n val 
9404 .04 

Bank Sta: Left Right Lengths:   eft Cuannel Right Coeff Contr. Expan 
9404 10710 910 929.9 1000 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
1071011206.97 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 1335.51 Element Left 08 Channel Right OB 
Vel Head (ftl 0.25 Wt. n-Val. 0.040 
W.S. Elev (ftl 1335.26 Reach Len. iff) 910.00 929.90 1000.00 
crit w.s. lftl 1335.09 ~ 1 0 ~ )  Area (sq ftl 500.59 
E.G. Slope (ft/ftl 0.013774 Area lsq ftl 500.59 1577.83 
Q Total (cfsl 2000.00 Plav lcfsl 2000.00 
~ o p  width (ftl 1067.52 TOP Width (ftl 570.55 496.97 
Vel Total lft/sl 4.00 A V ~ .  vel. lft/sl 4.00 
Max Chl Dpth lftl 6.28 Hydt. Depth lftl 0.88 

Conv. Total (cfsl 17041.4 con". lcfsl 17041.4 
Length Wed. (ftl 929.90 wetted Per. (ft) 570.62 
Min Ch EI (ftl 1333.60 Shear (lb/sq Etl 0.75 
Alpha 1.00 straam Power (lb/ft sl 3.01 
Frctn Loss lftl 5.78 ~ u m  Volume (acre-ftl 3.67 88.08 18.11 
C & E LOSS lftl 0.05 Cum SA lacresl '1.78 98.79 5.70 

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 ratlo lupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional crass sections. 
warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross'sections. 

CROSS SECTION OUTPUT Profile #Pull 

E.G. Elev lftl 1337.57 Element Left 08 Channel Right 08 
Vel Head (ftl 1.41 wt. "-Val. 0.040 
W.S. Elev (ftl 1336.16 Reach Len. (ftl 910.00 929.90 1000.00 
Crit w.s. lftl 1336.57 Flow Area (sq ftl 1259.34 
E.G. Slope (tt/ft) 0.062038 Area lsq ftl 1259.34 2021.53 
Q Total (cfs) 12000.00 Flow Icfsl 12000.00 
TOD Width Iftl 1701.83 Too Width ifti , 7 0 4  PC 
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Warning: Divided flow computed for this cross-section. 
warning: The cross-sectlon end points had to be extended vertically for the computed watez surface. 
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.   his may indicate the need for additional cross sections. 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Program found supercritical flow starting at this cross section. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft sta ~ight sea Plow Area W.P. % conv. nydr D. velocity 
Iff) ift) Ic~s) isq ft) (Et) iftl Ift/~) 
LB 9404.00 9665.20 117.16 42.79 67.72 5.86 0.63 2.74 
9665.20 10187.60 
10187.60 10448.80 179.14 91.84 241.69 8.96 0.38 1.95 
10448.80 RB 10710.00 1703.70 365.96 261.21 85.19 1.40 4.66 

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. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left sta Right sta Flow Area W.P. % Con". "ydr D. velocity 
ift) ire) (cis) (sq ftl (ft) lft) (it/=) 
LB 9404.00 9665.20 834.25 131.68 160.16 6.95 0.82 6.34 
9665.20 9926.40 86.69 41.16 261.20 0.72 0.16 2.11 
9926.40 10187.60 871.59 164.40 261.20 7.26 0.63 5.30 
10187.60 10448.80 2685.01 322.92 261.21 22.38 1.24 8.31 

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 velocity head has chanqed by more than 0.5 ft 10.15 m). This mav 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. 
Note: program found supercritical flow starting at this cross section 

CROSS SECTION RIVER: M C M I C W  DAM 
REACH: A2 US: 19.02 

-~ - - -  

Description: 2/3 PMF - 2.000 cfs 
Full PMF = 12,000 cfs 
station Elevation Data num= 58 

Sta Elev sea Elev Sta Elev Sta Elev Sta  lev 
9547 1334 9560 1332 9568 1330 9610 1330 96501329.8 
9665 1329.9 9676 1330 9680 1331 9682 1330.9 9723 1330 
9735 1329 9749 1330 9766 1330.1 9800 1330.1 9840 1330.1 
9890 1330 9905 1329.7 9920 1330 9925 1330.8 9934 1330.8 
9940 1330 9970 1329.6 10000 1329.5 10057 1329.5 10170 1329.5 

10193 1329 10246 1328.9 10330 1329 10400 1329.2 10465 1329.3 
10520 1329.3 10580 1329.2 10625 1329.3 10670 1329.2 10705 1329 
10750 1328.8 10845 1328 10880 1327.9 10935 1327.9 10980 1327.95 
11005 1328 11038 1328.5 11055 1328.5 11080 1328.8 11086 1328.8 
11096 1328 11100 1328 11130 1328 11152 1330 11170 1330 
11205 1329.9 11230 1330 11285 1332 11300 1332 11340 1332 
11400 1 3 3  11520 1328 11555 1327 

Manning's n Values numi I 
Sta n Val 
9547 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9547 11555 690 729.97 800 .1 .3 

~neffective  low num= 1 
Sta L Sta R  lev 
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CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev lit) 1329.69 Element Left OB Chamel Right 0s 
vel Head lftl 0.09 wt. n-val. 0 . m o  ~ ~~ 

W.S. ~lev'ift) 1329.60 Reach L;;. (ftl 690.00 729.97 800.00 
crit W.S. (ftl Flow Area (sq ft) 852.88 
E.G. Slope (Etlft) 0.003509 Area (sq ft) 1003.54 
Q Total (c£sl 2000.00 Flow lcfel 2000.00 
Top Width (ft) 1324.68 Top Width (ft) 1324.68 
Vel Total (ftls) 2.35 Avo. Vel. lftls) 2 . 3 5  - .- 
Max chi ~ p t h  (ft~ 2.60 ~ydr. ~epth (&ti 0.71 
Conv. Total lcfs) 33761.7 Conv. Icfs) 33761.7 
Length Wtd. lft) 729.97 Wetted per. lft) 1193.68 
MinChEl lft) 1327.00 Shear llb/sq ft) 0.16 
Alpha 1.00 Stream Power (lblft s) 0.37 
Frcfn Loss (ft) 2.97 Cum Volume (acre-ft) 3.67 72.03 
C & E Loss (ftl 0.01 ~ u m  SA (acres) 1.78 78.56 

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 energy loss was greater than 1.0 ft (0.3 m). between the current and previovs cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ft) 1331.33 Element  eft os channel night OB 
vel Head (ft) 0.22 we. n-val. 0.030 
W.S. Elev (ft) 1331.11 Reach Len. (it) 690.00 729.97 800.00 
Crit W.S. Iftl 1330.35  low Area (sq ft) 3168.77 
E.G. Slope (ft/Et) 0.002543 Area (sq ft) 3566.70 
Q Total (cfsl 12000.00 Flow (cfs) 12000 .oo 
Top Width (ft) 1885.23 Top Width lft) 1885.23 
vel Total (Et/s) 3.79 Avg. Vel. (ftls) 3.79 
Max Chl Dpth lft) 4.11 Hydr. Depth (ft) 1.87 
Con". Total (cfs) 237941.3 Conv. (cfs) 237941.3 
Length Wtd. (ft) 729.97 Wetted Per. Ift) 1697.58 
Min Ch El Ift) 1327.00 Shear (Ib/sq it) 0.30 
Alpha 1.00 Stream Power (lb/ft s) 1.12 
Prctn Loss (ft) 1.47 Cum Volume (acre-ftl 8.85 341.45 
C & E Loss (Etl 0.01 Cum SA (acres) 2.12 124.18 

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 energy loas was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

  eft sta ~ight sta plow Area W.P. % con". ~ v d r  D. ve7nrirv 

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 energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross aections. 

FLOW DISTRIBWCION OUTPUT Profile #Full 

Left Sta 
Ift) 
LB 9547.00 
9948.60 
10350.20 
10751.80 
11153.40 

Right Sta 
(ftl 
9948 .60 
10350.20 
10751.80 
11153.40 
RB 11555.00 

Flow Area 
(sq ftl 
404.83 
730.30 
771.88 
1156.85 
104.91 

W.P. 
(ft) 

385.51 
401.61 
401.60 
401.73 
107.13 

Hydr D. 
(ftl 
1.05 
1.82 
1.92 
2.88 
0.98 

Velocity 
lft/sl 
2.41 
3.48 
3.61 
4.72 
2.30 

warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to he extended vertically far the computed water surface. 
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. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section. 

CROSS SECTION RIVER: MCMICKEN DAM 
REAM: A2 RS: 18.89 
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MODEL&&Q 
p.11 

INPUT 
Description: 2/3 PMF = 2,000 cfs 
Full PMF = 12,000 cfs 
station  levat ti on Data num= 32 

sta  lev sta  lev Sta  lev Sta Elev Sta Elev 
9745 1329.4 9757 1328 9775 1326 9780 1325.5 9190 1325.7 
9835 1325.6 9850 1325.4 9867 1326 9882 1327 9920 1326.7 
9930 .I326 9940 1326 9950 1326.1 9956 1326 9963 1325.9 
9968 1326 9984 1326.1 10000 1326.1 10016 1328 10018 1326.8 

10020 1328 10033 1326 10057 1325.9 10093 1325.8 10147 1325.6 
10210 1325.4 10245 1325.2 10275 1325.1 10305 1325.1 10320 1325 
10405 1324.5 10500 1345.67 

~anning's n values num= 1 
Sta n Val 
9745 .03 

~ a n k  sta:  eft Right Lengths: Left Channel Right Coeff Contr. Expan 
9745 10500 455 447.95 400 .1 .3 

Blocked Obstructions num= 1 
sta L Sta R Elev 
10016 10020 1328 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev iftl 
Vel Head ift) 
W.S. Elev lftl 
crit W.S. (ftl 
E.G. Slope lft/ftl 0.004778 
Q Total icfsi 2000 .oo 
Top Width lft) 570.12 
Vel Total lft/sl 3.46 
Max Chl Dpth Ift) 2.02 
Conv. Total lcfsl 28934.7 
Length Wtd. lft) 447.95 
Min Ch El iftl 1324.50 
Alpha 1.00 
Frctn Loss lft) 2.27 
C h E LOSS ('it1 0.01 

Element Left OB Channel Right 08 
Wt. "-Val. 0.030 
Reach Len. lft) 455.00 447.95 400.00 
Flow Area [so it1 578.67 
Area isq ft) 578.67 
Flow ICES) 2000.00 
Top Width lft) 570.12 
Avg. Vel. lft/sl 3.46 
Xydr. Depth iftl 1.02 
Conv. icfsl 28934.7 
Wetted Per. ift) 570.52 
shear ilb/sq ftl 0.30 
stream Power ilb/ft s) 1.05 
Cum Volume (acre-ftl 3.67 58.77 
Olm SA (acres1 1.78 62.68 

warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided hy 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 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev lftl 1329.84 Element Left OB Chamel Right 08 
vel ~ e a d  lft) 0.35 wt. n-val. 0.030 
W.S. Elev [ft) 1329.49 Reach Len. lft) 455.00 447.95 400.00 
Crit W.S. ift) Flow Area lsq ft) 2510.32 
E.G. Slope lft/ftl 0.001644 Area iaq ft) 2510.32 
Q Total lcfa) 12000.00 Flow (cfsl 12000 .OO 
Top Width lit1 682.39 Top Width 1%) 682.39 
vel Total lft/sl 4.78 Avg. Vel. lft/sl 4.78 
Max Chl Dpth lft) 4.99 Hydr. Depth lftl 3.68 
Conv. Total icfsl 295953.4 C O ~ Y .  Iefs) 295953.4 
Length Wtd. (it) 447.95 Wetted Pel. lftl 683.59 
MID Ch EI lit) 1324.50 Shear llb/sq ft) 0.38 
Alpha 1.00 stream Power ilb/ft sl 1.80 
Frctn Loss (Ftl 1.25 Olm volume (acre-ftl 8.85 290.53 
C & E Loss lft) 0.13 Cum SA (acres) 2.12 102.67 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio [upstream conveyance divided bv downstream convevancel is less 

than 0.7 or greater than 1.4. This may indicate the need for additional ckoss sections 
Warning: The energy loss wae greater than 1.0 ft 10.3 ml. between the current and previous crosa 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. P Conv. Xydr D. velocity 
lft) ift) LC€=) isq ftl iftl lft) (ft/8) 
LB 9745.00 9896.00 233.21 85.10 104.66 11.66 0.81 2.74 
9896 .OO 10047.00 85.28 45.43 98.55 4.26 0.46 1.88 
10047.00 10198.00 351.47 126.03 151.00 17.57 0.83 2.79 
10198.00 10349.00 815.35 208.81 151.00 40.77 1.38 3.90 
10349.00 RB 10500.00 514.68 113.31 65.31 25.73 1.74 4.54 
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warning: Divided flaw computed far 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. 
Warning: The energy lass 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. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

 eft sta ~ight Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (c~s) (8q EL) Ift) (ft) (ft./s) 
LB 9745.00 9896.00 2127.19 489.41 151.35 17.73 3.24 4.35 
9896.00 10047 .OO 1949.44 464.37 151.29 16.25 3.08 4.20 
10047.00 10198.00 2777.77 573.85 151.00 23.15 3.80 4.84 
10198.00 10349.00 3477.20 656.63 151.00 28.98 4.35 5.30 
10349.00 RB 10500.00 1668.40 326.05 78.94 13.90 4.16 5.12 

warning:   he cross-section end points had to be extended vertically for the computed water surface. 
warning:   he velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need fox 

additional cross sections. 
warning: The conveyance ratio (upstream conveyance divided by dowstream 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. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A2 RS: 18.80 

INPUT 
~escription: Upstream face of LOOP 
213 PMP = 1,000 

cfs 
Full PMP = 11,000 cfs 
station   leva ti on Data num= 

Sta Elev Sta Elev 
9714 1350.9 9760 1322.7 
9852 1322 9863 1324 

303 Freeway bridge; 

- - 

Sta Elev Sta 
9796 1321.6 9814 
9877 1326 9880 

Sta Elev 
9820 1321.9 
9883 1326 

Manning's n valves num= 1 
sta n Val 
9714 .025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9880 10249 1000 1018.74 1000 .1 .3 

Ineffective Plow num= 1 
Sta L Sta R Elev 
9714 9880 

Blocked Obstructions num= 1 
sta L Sta R Elev 
10143 10149 1325 

CROSS SECTION OUTPUT Profile I4213 

E.G. Elev (ft) 1324.44 Element Left OB Channel Right OB 
Vel Head (ft) 0.26 Wt. n-Val. 0.025 
W.S. Elev (ft) 1324.17 Reach  en. (ft) 1000.00 1018.74 1000.00 
Crit W.S. (ftl 1323.96 Plow Area (sq ft) 243.16 
E.G. Slope (Etlftl 0.005639 Area ( s q  ftl 219.66 243.16 
Q Total (cfsl 1000.00 Plow (cfs) 1000.00 
Top Width (ftl 381.18 Top Width (ftl 106.62 274.56 
vel ~otal (ft/s) 4.11 ~ v g .  vel. (Etls) 4.11 
Max Chl Dpth (ftl 2.57 Hydr. Depth (ft) 0.89 
Conv. Total (cfs) 13316.7 Conu. (cfsl 13316.7 
Length Wtd. (£ti 1018.74 Wetted Per. (ft) 274.93 
Min Ch El Lftl 1322.30 Shear (lb/sq fr) 0.31 
Alpha 1.00 stream Power (lb/ft s )  1.28 
Prctn Loss (ft) 7.00 Cum Volume (acre-ft) 2.52 54.54 
C & E Loss (ELI 0.02 Cum SA (acres) 1.22 58.34 

Warning: Divided flow computed for this cross-section. 
Warning: The energy lass was greater than 1.0 Et (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Pull 

E.G. Elev (ftl 
Vel Head (ft) 
W.S. Elev (ftl 

1328.46 Element Left OB Channel Right OB 
1.66 Wt . n-Val . 0.025 

1326.80 Reach Len. Iftl 1000.00 1018.74 1000.00 
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Crit W.S. lftl 1326.80 Flow Area (sq ftl 1064.27 
E.G. Slope Iftlftj 0.006261 Area lsq ft) 529.71 1064.27 
Q Total lcfal 11000.00 Flow Icfsl 11000.00 
Tap Width lftl 452.03 Top Width lftl 126.69 325.33 
vel Total Iftls) 10.34 Avg. Vel. lft/sl 10.34 
Max Chl Dpth lft) 5.20 Hyd~. Depth ('it) 3.27 
Conv. Total lcfsl 139019.1 COnY. (cfsi 139019.1 
Length Wtd. lftl 1018.74 Wetted Per. lftl 326.66 
 in ch El (ft) 1322.30 Shear Ilblsq ftl 1.27 
Alpha loo stream Power Ilblft sl 13.16 
Frctn Loss lft) 7.02 Cum Volume lacre-ftl 6.08 272.15 
C & E LOBS Ift) 0.23 Cum SA (acres1 1.45 97.48 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
Droqram selected the water surface that had the least amount of error between comouted 
Hnd-assumed values. 

Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 
additional crass sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. 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. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Plow Area W.P. % Con". Hydr D. Velocity 
1ft1 (ft) ICES) (eq ft) (fe) (ftl (rtls) 
LB 9880.00 9953.80 516.57 99.06 59.97 51.66 1.66 5.21 
9953.80 10027.60 356.99 83.75 68.60 35.70 1.22 4.26 
10027.60 10101.40 55.34 28.18 73.81 5.53 0.38 1.96 
10101.40 10175.20 55.52 23.53 46.82 5.55 0.50 2.36 
10175.20 RB 10249.00 15.58 8.64 25.74 1.56 0.34 1.80 

warning: ~ivided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

eection. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
lftl lft) lcfsl (sq ft) lftl lftl Ift/~l 
LB 9880.00 9953.80 3109.88 277.33 74.08 28.27 3.76 11.21 
9953.80 10027.60 3123.37 277.74 73.87 28.39 3.76 11.25 
10027.60 10101.40 2155.42 222.24 73.81 19.59 3.01 9.70 
10101.40 10175.20 1882.32 205.02 73.93 17.11 2.78 9.18 
10175.20 RB 10249.00 729.01 81.94 30.97 6.63 2.72 8.90 

Warning: The energy equation could not be balanced within the specified number of iterations.   he 
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 10.15 ml. This m y  indicate the need for 
additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. 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. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A2 RS: 18.61 

INPUT 
Description: 2/3 PME = 1,000 cfs 
Full PNF = 11,000 cfs 
Station Elevation Data num= 39 

Sta 
9903 
9970 
10005 
10094 
10149 
10184 
10467 
10685 

Sta 
9913 
9980 
10010 
10099 
10162 
10218 
10522 
10710 

Sta   lev sta 
9922 1318 9932 

Elev 
1316 

1314.2 
1317.6 
1318.1 
1318.5 
1316.9 
1317.5 

Manning's n Values num= 1 
Sta n Val 
9903 .025 

Bank Sta: Left Right Lengths: Left Charnel Right Coeff Contr. Expan. 
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Sta L sta R Elev 
9903 9903 

mqht ~ e v e e  statlon= 10755 Elevation= 1324 
 locked Obstructions num= 1 

Sta L Sta R Elev 
10170 10176 1318.5 

CROSS SECTION OUTPUT Profile f2/3 

E.G. Elev iftl 1317.41 Element  eft OB channel ~ i g h t  OB 
Vel Head iftl 0.18 wt. n-val. 0.025 
W.S. Elev iftl 1317.23 Reach Len. iftl 827.16 827.16 827.16 
Crit W.S. ift) 1317.16 Plow Area isq ftl 290.56 
E.G. Slope ift/ftl 0.008547 Area lsq ftl 290.56 
Q ~ o t a l  icfal 1000.00 Flow icfsl 1000.00 
Top Width (ft) 585.36 Top Width ift) 585.36 
vel Total iftls) 3.44 ~ v g .  vel. lft/sl 3.44 
Max Chl Dpth ift) 3.03 Hydr. Depth iftl 0.50 
Conv. Total icfsl 10816.8 Conv. icfsl 10816.8 
Length Wtd. iftl 827.16 wetted Per. ift) 586.18 
 in Ch El iftl 1314.20 Shear llb/sq ft) 0.26 
Alpha 1.00 stream power iIb/ft sl 0.91 
Prctn Loss lft) 5.54 Cum Volume (acre-fti 48.30 
c & E LOSS lftl 0.00 cum SA (acres1 48.28 

warning: Divided flow computed for this cross-section. 
Warning: The energy lose was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev Iftl 1319.74 Element Left OB Channel Right OB 
Vel Head (ftl 1.15 wt. n-val. 0.025 
W.S. Elev iftl 1318.59 Reach Len. lftl 827.16 827.16 827.16 
Crit W.S. lit) 1318.82 Plow Area isq ft) 1277.75 
E.G. Slope Ift/ft) 0.011977 Area isq ftl 1277.75 
Q Total lcfsl 11000.00 Flow icfsl 11000.00 
Top Width iftl 837.44 Top Width ift) 837.44 
vel Total (ft/sl 8.61 Avg. Vel. lft/sl 8.61 
Max Chl Dpth Ift) 4.39 Hydr. Depth iftl 1.53 
Conv. Total Lcfs) 100512.2 Con". ids) 100512.2 
Length Wtd. ift) 827.16 Wetted Per. iftl 839.21 
 in ch ~l lftl 1314.20 Shear iIb/sq ft) 1.14 
Alpha 1.00 stream Power lIb/Et s) 9.80 
Prctn Loss lft) 8.57 Cum volume iacre-Etl 244.76 
C & E Loss lft) 0.15 m m  SA (acres) 83.89 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
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 energy loss waa greater than 1.0 ft 10.3 m). between the current and orevious cross 

~ ~ 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

ual-7 Sllrfara W;." 3,s-A .. - - - - - - - - - - - .. - - - - - . 
Note: Program found supercritical flow starting at this cross section. 

Left Sta Right Sta Plow Area W.P. P Con". Hydr D. velocity 
iftl let1 icfsl 1sq it1 iftl iftl irt/s1 
LB 9903.00 10073.40 586.86 122.45 102.77 58.69 1.20 4.79 
10073.40 10243.80 176.61 54.23 81.25 17.66 0.67 3.26 
10243.80 10414.20 182.54 74.38 170.40 18.25 0.44 2.45 
10414.20 10584.60 28.00 24.15 170.40 2.80 0.14 1.16 
10584.60 RB 10755.00 26.00 15.35 61.36 2.60 0.25 1.69 

warning: Divided flow computed for this cross-section. 
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 far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Pmfile #pull 

Left Sta Right sea Plow Area W.P. % CO&. Hydr D. Velocity 
let) Ift) LCfSI isq ft) iftl ift) iftls) 
LB 9903.00 10073.40 3098.75 309.79 156.48 28:17 1.99 10.00 
10073.40 10243.80 1662.14 220.84 170.92 15:11 1.30 7.53 
10243.80 10414.20 2874.13 306.38 170.40 26.,13 1.80 9.38 
10414.20 10584.60 2132.46 256.14 170.40 19.39 1.50 8.33 
10584.60 RB 10755.00 1232.52 184.60 171.00 11;20 1.08 6.68 
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Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The crltical depth with the lowest, valid. 

water surface was used. 
Note: Program found supercritical flow starting at this cross section. 

CROSS SECTION RIVER: MCMICKEN DAM 
R F A M :  A2 RS: 18.45 

Description: 2/3 PMF = 1.000 cfs 
Full PMF = 11,000 cis 
Station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9893 1314 3912 1314 9918 1313 9924 1312.1 9958 1311 

Manning's n values numi 1 
Sta n Val 
9833 ,025 

Bank Sta: Left Right Lengths: Left Chamel Right Coeff Contr. ~xpan. 
9833 10527 313.53 313.53 913.53 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
9893 9833 

~ q h t  ~evee statzon= 10527 Elevat~on= 1317.7 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev lftl 1311.87 Element Left OB Chamel Right 08 
Vel Head (ftl 0.17 Wt . "-Val. 0.025 
W.S. Elev (ft) 1311.70 Reach  en. lft) 913.53 913.53 913.53 
crit W.S. (ft) 1311.53 F ~ D W  Area (sq ft) 239.83 
E.G. Slope lft/ftl 0.005406 Area lsq ft) 299.83 
Q Total lcfs) 1000.00 Flow (~£8) 1000.00 
Top Width (ftl 448.46 Top Width (ftl 448.46 
Vel Total (ft/sl 3.34 Avg. Vel. (ft/sl 3.34 
Max Chl Dpth lft) 2.80 Hydr. Depth (ftl 0.67 
Conv. Total (cfsl 13600.3 COIIY. Icfs) 13600.3 
Length Wtd. lftl 313.53 Wetted Per. (ft) 443.72 
Min Ch El (it) 1308.90 shear llb/aq ft) 0.23 
Alpha 1.00 stream Power llb/ft sl 0.75 
Frctn Loss lftl 3.89 Cum Volume (acre-ft) 42.70 
C & E Loss (ftl 0.01 Cum SA (acres1 38.47 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ftl 
Vel Head (Et) 
W.S. Elev lftl 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total lcfs) 
Top Width (ftl 
vel Total (ft/sl 
Max Chl Dpth Iftl 
Conv. Total (cfsl 
Length wtd. lft) 
Mln Ch El (ft) 
Alpha 
Frctn Loss Iftl 
C & E LO88 (ft) 

Element 
Wt. n-Val. 
Reach Len. lft) 
Plow Area (sq ft) 
Area lsq ftl 
Flow Icfs) 
Top Width (ft) 
AVg. Vel. lft/sl 
Hydr. Depth (ftl 
conv. ("£61 
Wetted Per. (ftl 
Shear (lb/sq ft) 
stream Power (lb/ft $1 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 

913.53 

Right 0B 

913.53 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by mare than 0.5 ft 10.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio Iupstream conveyance divided bv downstream convevana-1 i s  lea- 

~ ~ ~~ -. .. ..-- 
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. 

Note: Hydraulic jump has occurred between this Cross section and the previous upstream section. 
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p.16 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % CODY. Hydr D. Velocity 
(ftl ift) (c~s) isq ftl (Etl lftl (Et/sl 
LB 9893.00 10019.80 387.59 92.30 83.20 38.76 1.11 4.20 
10019.80 10146.60 16.67 9.55 32.17 1.67 0.30 1.74 
10146.60 10273.40 51.94 28.16 87.15 5.19 0.33 1.84 
10273.40 10400.20 406.56 112.42 126.80 40.66 0.89 3.62 
10400.20 RB 10527.00 137.24 57.39 120.39 13.72 0.48 2.39 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBWTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl (~f91 (sq ftl (ftl (ftl (ftls) 
LB 9893.00 10019.80 2091.45 410.93 128.06 19.01 3.24 5.09 
10019.80 10146.60 1719.94 364.02 126.82 15.64 2.87 4.72 
10146.60 10273.40 2026.95 402.88 127.74 18.43 3.18 5.03 
10273.40 10400.20 2854.41 493.29 126.80 25.95 3.89 5.79 
10400.20 RB 10527.00 2307.25 438.24 129.80 20.97 3.46 5.26 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning: The velocity head has changed by more than 0.5 it (0.15 ml. 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 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section. 

CROSS SECTION RIVER: MCMICKEN DAM 
REAM: A2 RS: 18.28 

INPUT 
Description: 213 PMF = 1,000 cfs 
Full PMF = 11.000 cfs 
Station Elevation Data num= 19 

Sta Elev Sta Elev Sta Elev Sta Elev Sta   lev 
9900 1310 9905 1310 9912 1308 9920 1306 9928 1305.6 
9943 1305.6 9975 1305.9 9988 1306 9998 1304 10000 1304 
10003 1304 10013 1306 10019 1307 10059 1307.9 10076 1307.4 
10097 1307.4 10137 1307.4 10146 1308 10155 1310 

Manning's n Values n u m ~  1 
Sta n Val 
9900 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. ~xpan 
9900 10155 1186.06 1186.06 1186.06 .1 .3 

Ineffective plow num= 1 
Sta L Sta R Elev 
9900 9900 

Right Levee Station- 10155 Elevation= 1316 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 1307.97 Element Left OB Channel Right OB 
Vel Head (ft) 0.24 Wt. n-Val. 0.025 
W.S.  lev (ftl 1307.74 Reach   en. (£ti 1186.06 1186.06 1186.06 
Crit W.S. (ft) 1307.04 Flow Area (sq ft) 256.33 
E.G. Slope (ftlft) 0.003446 Area (sq ft) 256.33 
Q Total (cfsl 1000.00 Flow icfs) 1000.00 
Top Width (ftl 216.07 Top Width (tt) 216.07 
vel Total (ftlsl 3.90 A Y ~ .  vel. (ft/s) 3.90 
Max Chl Dpth (ftl 3.74 Hydr. Depth (ft) 1.19 
Conv. Total (cfsl 17035.0 Con". (cfsl 17035.0 
Length Wtd. Iftl 1186.06 Wetted Per. (ft) 216.79 
Min Ch El (ftl 1304.00 Shear (lblsq ftl 0.25 
Alpha 1.00 Stream Power llb/ff s) 0.99 
Frctn Loss (ftl 6.32 Cum Volume (acre-ft) 36.87 
C & E Loss (it) 0.03 Cum SA iacresl 31.50 

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 MY indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
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CROSS SECTION OUTPUT Profile $Full 

E.G. Elev lftl 
Vel Head lft) 
W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. Slope Iftlftl 
Q Total lcfs) 
Top Width lftl 
vel ~otai 1frIs1 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Loss Iftl 
C & E Lo68 lit) 

1312.68 Element  eft OB Channel ~ighr OB 
1.71 Wt . "-Val. 0.025 

1310.97 Reach Len. fft) 1186.06 1186.06 1186.06 ~ ~. 
1310.73 plow Area ~ s q  it) 
0.004827 Area (sq ft) 
11000.00 Flow (cfs) 
255.00 Top Width lft) 
10.50 Avg. Vel. (ftlsl 
6.97 Hydr. Depth (ft) 

158334.5 Conv. lcfs) 
1186.06 Wetted Per. Ifti 
1304.00 Shear IIbIsq it) 

1.00 stream Power Ilblft s )  
6.36 Cum Volume lacre-ft) 

warning: The cross-section end points had to be extended vertically for the computed water surface. 
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 far additional cross sections. 
Warning: The parabolic search method failed to converge on critical depth. The program will try the 

cross section sliceleecant method to find critical depth. 

FLOW DISTRIBUTION OUTPUT Profile $213 

 eft sta ~ight sta FIOW Area W.P. % can". ~ y d r  D. velocity 
lft) lftl lcfsl laq ft) (ft) lftl lftls) 
LB 9900.00 9951.00 296.52 70.32 38.17 29.65 1.85 4.22 

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 
Warning: The energy loea was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. 9 Conv. Hydr D. Veloclty 
lftl lft) I"£=) ISq ftl lft) lft) Iftl~l 
LB 9900.00 9951.00 2224.88 214.88 52.50 20.23 4.21 10.35 
9951.00 10002.00 3457.34 277.12 51.20 31.43 5.43 12.48 
10002.00 10053.00 2268.57 215.37 51.29 20.62 4.22 10.53 
10053.00 10104.00 1612.97 175.13 51.01 14.66 3.43 9.21 
10104.00 RB 10155.00 1436.24 164.87 52.21 13.06 3.23 8.71 

warning: The cross-section end points had to be extended vertically for the computed water surface. 
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: The parabolic search method failed to converge on critical depth. The program will try the 

cross section alicelsecant method to find critical depth. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A2 RS: 18.05 

INPUT 
Description: 213 PMF = 1,000 cfs 
Full PMF = 11,000 Cfa 
Station Elevation Data num= 19 

Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 
98861305.8 9888 1305.4 9892 1304 9897 1303 9906 1301 
9911 1300.3 9916 1300 9989 1300 9998 1298 lo000 1298 
10010 1298 10023 1302 10027 1302.8 10065 1302.5 10082 1301 
10104 1301 10140 1300.7 10169 1302 10173 1302 

Manning's n values num= 1 
Sta n Val 
9886 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9886 10173 1200.15 1200.15 1200.15 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 
9886 9886 

Right Levee Station= 10173 Elevation- 1308 

CROSS SECTION OUTPUT Profile $2/3 
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ift) iftl icfs) isq ftl ift) (ftl iftlsl 
LB 9886.00 9943.40 2059.88 192.98 53.34 18.73 3.65 10.67 
9943.40 10000.80 3504.75 273.79 57.62 31.86 4.77 12.80 
10000.80 10058.20 1805.29 184.48 58.08 16.41 3.21 9.79 
10058.20 10115.60 1732.65 179.22 57.47 15.75 3.12 9.67 
10115.60 RB 10173.00 1897.43 192.49 59.95 17.25 3.35 9.86 

warning:   he energy equation could not be balanced within the specified number of iterations. The 
pt-ogram used critical depth for the water surface and continued on with the calculations. 

warning: The crass-section end points had to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need Ear 

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 ml. between the current and previous cross 

section.   his 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. 

CROSS SECTION RIVER: MCMICKWI DAM 
REACH: A2 RS: 17.83 

INPUT 
Description: 213 PMP = 1,000 cfs 
Pull PMF = 11,000 Cfs 
station Elevation Data num= 19 

sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9761 1299 9767 1299 9774 1298 9787 1294 9987 1294 
10000 1293 10003 1292.8 10005 1292.6 10012 1292.7 10014 1293.7 
10024 1296 10033 1296.5 10070 1298.2 10090 1298 10110 1298.6 
10148 1300 10151 1300.4 10163 1299.8 10170 1302 

~anning's n values num= 1 
Sta n Val 
9761 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9761 10170 598.09 598.09 598.09 .I .3 

Ineffective Plow mum= 1 
Sta L Sta R Elev 
9761 9761 

~ight ~evee stations 10170 Elevation. 1308 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 
Vel Head iftl 
W.S. Elev Ift) 
crit W.S. ift) 
E.G. Slope (ftlft) 
Q Total icfsl 
Top Width (ft) 
vel Total iftls) 
Max Chl Dpth iftl 
COIIY. Total (cfsl 
Length Wtd. ittl 
Min Ch El (ftl 
Alpha 
Frcrn LOSS (ftl 
C & E L o s S  (ftl 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Plow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width iftl 
Avg. Vel. iftls) 
Hydr. Depth ift) 
Con". lcfsl . . 
Wetted Per. ift) 
shear ilblsq ttl 
stream Power ilblft s) 
m m  volume (acre-ft) 
cum SA (acres) 

Left OB 

598.09 

Channel Right OB 
0.025 
598.09 598.09 

Warning: The conveyance ratio iupstream 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 Prroile #Pull 

E.G. Elev Ift) 
Vel Head ift) 
W.S. Elev Ift) 
Crit W.S. ift) 
E.G. Slope (ftlftl 
Q Total (cfs) 
Top Width (ft) 
vel Total (ftls) 
Max Chl Dpth ift) 
Conv. Total Icfsl 
Length Wtd. (ft) 
Min Ch El ift) 
Alpha 
FICtn LOSS (ftl 
C & E Loss lftl 

1300.72 Element Left OB Channel Right OB 
0.59 Wt. n-Val. 0.025 

1300.13 Reach Len. (ftl 598.09 598.09 598.09 
1298.04 Flow Area (sq ft) 1788.99 
0.001444 Area isq ft) 1788.99 
11000.00 Plow (cfs) 11000.00 
395.74 TOP Width (ftl 395.74 
6.15 Avg. Vel. (ftlsl 6.15 
7.53 Hydr. Depth ift) 4.52 

289484.8 Conv. icfs) 289484.8 
598.09 Wetted Per. (ftl 398.26 
1292.60 Shear iIb/sq ft) 0.40 

1.00 stream Power ilblft s) 2.49 
1.29 cum Volume (acre-ft) 112.58 
0.05 cum SA (acres) 43.93 
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Warning: Divided flaw computed for this cross-section. 
warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning: The velocity head has changed by more than 0.5 ft (0.15 ml. 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:   he energy loss was greater than 1.0 ft (0.3 ml. between the currenr and previous cross 

section.  his may indicate the need ffa additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

.I lftl (ft/si 
... jl 23.37 2.42 1.50 
81.80 33.46 2.59 1.58 

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 

FLOW DISTRIBUTION OUTPUT Profile #Full 

~efr sta ~ight sta  low ~ r e a  W.P. % COW. ~ y d r  D. velocity 
(ftl (ftl (cfsl lsq ftl (ftl (ftl (ft/sl 
LB 9761.00 9842.80 2464.40 414.24 83.61 22.40 5.06 5.95 

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 velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 

additional cross sections. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

chan 0.7 or greater than 1.4. This may indicate the need for additional cross eections. 
Warning: The energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMlCKEN DAM 
REAM: A2 RS: 17.71 

INPUT 
Deecrintion: 2/3 PMF 9 500 cfs 
Full PMF s 8,000 C ~ C  
station Elevation Data num- 13 

Sta Elev Sta Elev Sta Elev 
9725 1296.3 9735 1296.3 9915 1296 
9970 1295 10000 1295.2 10028 1295.4 

Sta 
9920 
10068 

Elev 
1295.7 
1296.1 

Sta 
9932 
10110 

Elev 
1295.1 
1297 

Manning's n Values num= 1 
sea n Val 
9725 .02 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9725 10235 894.97 894.97 894.97 .1 .3 

ineffective  low num- 1 
Sta L Sta R  lev 
9725 9725 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 1296.37 Element Left OB Channel Right 08 
Vel Head (ft) 0.28 Wt. n-val. 0.020 
W.S. Elev (ftl 1296.09 Reach Len. let) 894.97 894.97 894.97 
Crit W.S. Iftl 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ftl 
vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total lcfsl 

1296.09 Flow Area (sq ft) 
0.007038 Area lsq ft) 
500.00 Flow (~£6) 
208.97 Top Width (ftl 
4.25 AVg. Vel. (ft/sl 
1.09 Hydr. Depth (ft) 

5960.0 Conv. (cfsl .. . - ~ 

Length Wtd. lftl 894.97 Wetted Per. (ft) 209.00 
Min Ch El (ft) 1295.00 shear (lb/sq ftl 0.25 
Alpha 1.00 stream Power (lb/fr sl 1.05 
Frctn Loss (ftl 5.64 Cum Volume (acre-ftl 14.41 
c & E LOSS (ftl 0.00 Cum SA (acres) 16.79 

Warning: The energy equation could not be balanced within the specified number of iterations.   he 
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program used critical depth for the water surface and continued on with the calculations. 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous Cross 

section.   his 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. 

CROSS SECTION OUTPUT Profile #Pull 

E.G. Elev (ftl 
vel Head lftl 
W.S. Elev (ftl 
crit W.S. (Etl 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top Width Iff1 
Vel Total Ift/sl 
Max Chl Dpth (ftl 
Conv. Total (cis) 
Length Wtd. lftl 
Min Ch El ifti 
Alpha 
Frcrn Loss (£ti 
C & E Loss Iftl 

Element 
we. n-val. 
  each Len. lftl 
plow Area (sq ftl 
Area lsq ft) 
Flow (cFsI 
TOP Width lft) 
A Y ~ .  vel. Iftlsl 
Hydr. Depth (ftl 
conu. Lcfsl 
wetted Per. (ftl 
shear llb/sq ftl 
stream Power llb/ft sl 
cum volume (acre-ftl 
cum SA (acres1 

Left OB 

894.97 

Channel Right 08 

894.97 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for che water surface and continued on with the calculations. 

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 conveyance1 is less 

than 0.7 or greater than 1.4. Tilis may indicate the need for additional cross sections. 
warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

eection. This ma" indicate the need for additional cross sections. 
warning: ~uring the standa;d step iterations, when the assumed water surface was set equal to 

critical depth, the calculated weter surface Came back below critical depth. This indicates 
that there is not a valid subcri~ical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. velocity 
Iftl lftl I c ~ s I  119 ftl (ftl (ftl 1tt/s1 
9827.00 9929.00 12.24 9.43 70.33 2.45 0.13 1.30 
9929.00 10031.00 460.48 96.47 102.01 92.10 0.95 4.77 
10031.00 10133.00 27.28 11.75 36.66 5.46 0.32 2.32 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The energy loss was greater than 1.0 it 10.3 ml. 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. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Corm. Hydr D. velocity 
lftl lftl I"f*l leg ftl lftl (ftl lft/sl 
LB 9725.00 9827.00 1564.04 a07.14 103.96 19.55 2.03 7.55 
9827.00 9929.00 1881.79 229.71 102.02 23.52 2.25 8.19 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The cross-eection 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. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. 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. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A2 RS: 17.54 

INPUT 
Description: 213 PMF = 500 cfs 
Full PMF E 7.000 Cfs 
Station Elevation Data num= 24 

Sta E l w  Sta Elev Sta Elev Sta Elev sta ~ i e v  
9726 1291.1 9736 1290 9746 1290 9754 1288 9838 1287.9 
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Manning's n Values num- 1 
Sta n Val 
9726 ,025 

~ a n k  sta: Left ~ight Lengths: Left Channel Right Coeff Contr. Expan 
9726 10168 1016.46 1016.46 1016.46 .I .3 

~neffective €low nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
9726 9726 10028 10168 1288 

Right Levee Station= 10168 Elevation= 1297 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ft) 1287.49 Element 
Vel Head lftl 1.86 Wt. n-Val 

Left OB Chamel Right 08 
0.025 

wrs. ~~ev.iftr 1285.64  each   en. let) 1016.46 1016.46 1016.46 
Crit W.S. ifti 1286.47 i low Area (sq ft) 45.72 
E.G. Slope (ft/ft) 0.014487 Area (sq ft) 45.72 
Q Total (cfs) 500.00 Flow Icfs) 500.00 
Top Width Lft) 22.94 Top Width (ft) 22.94 
Vel Total (ft/s) 10.94 Avg. Vel. (ft/s) 10.94 
Max Chl Dpth (ft) 3.54 Hydr. Depth (ft) 1.99 
Conv. Total (cfs) 4154.1 Conv. (cfs) 4154.1 
length wtd. (ft) 1016.46 wetted Per. lft) 24.19 
Min ch ~l lft) 1282.10 shear (lb/sq ft) 1.71 
Alpha 1.00 stream Power (Ib/ft s) 18.69 
Frctn Loss (ft) 8.73 ~ u m  volume (acre-ft) 12.73 
C & E Loas (ft) 0.16 Cum SA (acres) 14.41 

warning:  he velocity head has changed by more than 0.5 ft (0.15 m).   his 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 then 1.4. This may indicate the need for additional cross sections. 

warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. valid. 
water surface was used. 

Note: Program found supercritical flow starting at this cross section. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev lft) 
Vel Head (ft) 
W.S. Elev lft) 

crit W.S. (€ti 
E.G. Slope Lft/ft) 
Q Total ("fa) 
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 LOSS (ft) 

1291.36 Element Left OB Channel ~ight 08 
2.80 wt. n-val. 0.025 

1288.57 Reach Len. (ft) 1016.46 1016.46 1016.46 

Flow Area (sq ftl 
Area (sq ft) 
Flow (c~s) 
Top Width (ft) 
~ v g .  vel. (fr/s) 
HydT. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ftl 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning: 
warning: 

Warning : 

warning : 

Note: 

Note: 

Divided flow computed for this cross-section. 
The velocity head has changed by more than 0.5 ft (0.15 mi. This mav indicate the need for 
additional "rose sections. 
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. 
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. 
Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 
Program found supercritical flow starting at this cross section 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left sea Right sea Flow Area W.P. I Conv. Hydr D. Velocity 
Ift) (ft) (CfS) isq ft) (ft) (ft) ifus) 
9991.20 10079.60 500.00 45.72 24.19 100.00 1.99 10.94 

Warning: The velocity head has changed by more than 0.5 ft (0.15 mi. This may indicate the need for 

McMicken Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, lnc. 
DE1 Professional Services, LLC 

October 2001 



MOD- 
p.23 

additional cross sections. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyancel 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 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid. 

water surface was used. 
Note: Program found supercritical flow starting at this cross section 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (c~s] (89 ftl (ftl (ftl lft/s) 
LB 9726.00 9814.40 235.11 36.94 62.73 3.36 0.59 6.36 
9814.40 9902.80 1113.52 107.74 88.42 15.91 1.22 10.34 
9902.80 9991.20 3541.05 215.69 88.41 50.59 2.44 16.42 
9991.20 10079.60 2094.45 156.66 87.38 29.92 1.83 13.37 
10079.60 RB 10168.00 15.87 4.32 16.77 0.23 0.26 3.67 

warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. 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 10.3 ml. between the current and previous cross 

eection. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used. 
Note: Program found supercritical flow starting at this cross section 

CROSS SECTION RIVER: M.IICKEN DAM 
REACH: A2 RS: 17.35 

-~ - - -  

Description: 2/3 PMF = 500 cfs 
Full PMF = 7,000 cfs 
station  levat ti on ~ a t a  num; 22 

Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 
9816 1283.4 9821 1283.3 9830 1282.2 9843 1280.3 9863 1276 
9876 1276 9882 1277.8 9901 1278.4 9917 1278.4 9935 1278.2 
9955 1278 10000 1278 10031 1278 10045 1279 10064 1279 
10109 1279 10131 1279 10144 1278 10159 1278 10173 1278.3 
10197 1278.3 10240 1278 

Manning's n values num= 1 
sta n val 
9816 ,025 

Bank Sta: Left Right Lengths: Left Chamel Right Coeff Contr. ~xpan 
9816 10240 1011.79 1011.79 1011.79 .1 .3 

Ineffective slow num= 2 
sea L sta R Elev Sta L Sta R Elev 
9816 9816 10045 10240 1279 

~ight levee Station= 10240 Elevation; 1284 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 
Val Head (ftl 
W.S. Elev (ftl 
Crit W.S. lftl 
E.G. Slope (fttftl 
Q Total 1cts1 
Top Width lftl 
Vel Total lEt/sl 
Max Chl Dpth lftl 
CODY. Total lcfsl 
Length Wtd. Iftl 
Min Ch El (ftl 
Alpha 
Frctn ~ o s s  lftl 
C & E LO88 (ftl 

1278.78 Element 
0.32 we. n-Val. 

1278.46 Reach Len. lftl 
1278.46 Flow Area lsq ftl 
0.011695 Area lsq ftl 
500.00 Flow Icfel 
287.97 Top Width (ftl 
4.53 ~ v g .  Vel. Ift/sl 
2.46 Hydr. Depth lftl 

4623.5 Conv. (cfs) 
1011.79 Wetted Per. lftl 
1276.00 shear (lb/sq ft) 

1.00 stream Power llb/ft sl 
5.64 Cum Volume lacre-ftl 
0.03 Cum SA (acres1 

Left OB 

1011.79 

ChaMel Right OB 
0.025 

1011.19 1011.79 
110.36 

Warning: The energy equation could not be balanced within the specified number of iterations. h he 
program used critical depth for the water surface and continued on with the calculations. 

Warning: Divided flow computed far 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 dowstrearn 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 ml. 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 
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p.24 
that there is not a valid subcritical 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 OUTPUT Profile #Full 

E.G. Elev lft) 1281.45 Element Left OB Channel Right 08 
Vel Head Ifti 1.06 Wt . n-Val. 0.025 
W.S. Elev (ft) 1280.39 Reach Len. lft) 1011.79 1011.79 1011.79 
Crit W.S. lftl 1280.39 Flow Area lsa ft) 846.64 
E.G. Slope lft/ft) 
Q Total lcfs) 
Top Width lft) 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total Icfs) 
Length wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E Lo86 lft) 

0.007140 Area (sq ft) 
7000.00 Flow Ic~s) 
397.60 Top Width lft) 
8.27 Avg. Vel. Iftls) 
4.39 Hvdr. Deoth (ft) 

82843.9 c6nv. (cis) 
1011.79 Wetted Per. lft) 
1276.00 shear (Ib/sq ft) 

1.00 stream Power lIb/ft s) 
3.45 Cum Volume lacre-ftl 
0 .I4 cum SA lacris) 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth f o r  the water surface and continued on with the calculations. 

warning:   he 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. 
warning:   he energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

eection. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water eurface 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. 

~ote: Multiple critical depths were found at this location.   he critical depth with the lowest, valid, 
water surface was used. 

FLOW DISTRIBLrrION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area  W.P. % Con". ~ y d r  D. velocity 
(ftl Iftl lcfs) leq ft) lftl lft) lft/s) 
LB 9816.00 9900.80 374.51 62.41 49.79 74.90 1.27 6.00 
9900.80 9985.60 58.76 25.42 84.80 11.75 0.30 2.31 

Warning: 

Warning : 
warning: 
warning: 

Warning: 

warning: 

Note: 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 
Divided flow computed for this cross-section. 
The cross-section end points had to be extended vertically for the computed water surface. 
The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 ml. between the current end previous cross 
section. This may indicate the need for additional cross sections. 
During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calcvlated water surface came back below critical deoth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 
Multiple critical depths were found at this location. The critical depth with the lowest, val 
water surface was used. 

id, 

FLOW DISTRIBUTION OUTPUT Profile #Full 

i eft sta ~ight sta Flow Area W.P. %Con". HydrD. velocity 
lft) lftl ICfsl 1sq ft) lft) lft) lft/%) 
LB 9816.00 9900.80 1629.24 165.82 59.14 23.27 2.84 9.R2 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

warning: Thecross-section end points had to be extended vertically for the computed water surface 
Warning: The conveyance ratio lupstream 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 10.3 ml. 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 location. The critical depth with the lowest, valid. 
water surface was used. 

CROSS SECTION RIVER: MCMICKEN DAM 
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MODEL MDBZ 
p.25 

REACH: A2 RS: 17.16 

Manning's n Values num= 1 
Sta n val 
9946 .025 

Bank Sta: Left ~ight Lengths:  eft ChaMel ~ight coeff contr. ~xpan 
9946 10275 1001.45 1001.45 1001.45 .1 .3 

Ineffective Flow num= 2 
Sta L sta R Elev sta L sta R   lev 
9946 9946 10080 10275 1273 

Right Levee Station- 10275 Elevation- 1277.8 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev iftl 1272.75 Element Left 08 Charnel ~ight 08 
Vel Head iftl 0.23 Wt. n-val. 0.025 
W.S. Elev (ftl 1272.52 Reach Len. (ft) 1001.45 1001.45 1001.45 
Crit W.S. ift) 1272.17 Flow Area isq it) 128.55 
E.G. Slope (ft/ftl 0.003253 Area (sq ftl 247.70 
Q Total icfsl 500.00 Flow icfsl 500.00 
Top Width (ft) 206.92 Top Width (ftl 206.92 
vel Total ift/s) 3.89 Avg. vel. iftlsl 3.89 
Max Chl Dpth ift) 2.52 Hydr. Depth iftl 1.23 
Conv. Total (cfs) 8766.3 Conv. icfsl 8766.3 
Length Wtd. iftl 1001.45 Wetted per. (ft) 104.61 
Min Ch El (ELI 1270.00 shear (Ib/sq ftl 0.25 
Al~ha 1.00 Stream Power ilb/ft sl 0.97 
~ritn Loss (ftl 
C & E Loss iftl 

4.57 Cum Volume (acre-ftl 
0.02 Cum SA (acres) 

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 Eor additional cross sections. 
Warning: The energy loas was greater than 1.0 it (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section. 

CROSS SECTION OUTPUT Profile #Pull 

E.G. Elev ift) 1276.13 Element Left OB Channel Right OB 
Vel Head iftl 0.59 Wt. n-val. 0.025 
W.S. Elev Iftl 1275.54 Reach Len. iftl 1001.45 1001.45 1001.45 
Crit W.S. ift) 1274.39 Flowarea (sqftl 1138.31 
E.G. Slope ift/ftl 0.001986 Area isq ftl 1138.31 
Q Total icfel 7000.00 Flow (cfs) 7000.00 
Top width iftl 317.11 Top Width iff) 317.11 
vel Total ifttsl 6.15 Avq. Vel. (ftlsl 6.15 
Max Chl Dpth (ftl 5.54 Hydr. Depth iftl 3.59 
COnv. Total (cfs] 157075.8 Con". (CfS) 157075.8 
Length wed. iftl 1001.45 Wetted per. Ift) 321.79 
Min ~h ~l (ftl 1270.00 shear (lb/sq Etl 0.44 
Alpha 1.00 Stream power ilb/ft sl 2.70 
Frctn Loss (ft) 3.29 Cum volume (acre-ftl 39.73 
C & E Loss (Et) 0.09 Cum SA (acres) 13.48 

Warning: The cross-section end points Bad to be extended vertically for the computed water surface. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. 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 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section 

FLOW DISTRIBUTION OUTPUT Profile #2/3 
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warning: Divided flow computed for this cross-section. 
Warning: The crass-section end points had to be extended vertically for the computed water surface 
warning: The conveyance ratio ["pstream 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. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section. 

FLOW DISTRIBUTION OUTPUT Profile #RI11 

Left Sta 
ift) 
LB 9946.00 
10011.80 
10077.60 
10143.40 
10209.20 

Right Sta 
IEt) 
10011.80 
10077.60 
10143.40 
10209.20 
RB 10275.00 

Flow 
ICES) 

1444.51 
1575.40 
817.65 
1451.24 
1711.21 

Area 
iaq it) 
218.52 
248.60 
167.62 
236.74 
266.84 

W.P. 
ift) 

54.42 
65.96 
65.85 
66.02 
69.55 

Hydr D. 
ift! 
4.05 
3.78 
2.55 
3.60 
4.06 

Velocity 
ift/s) 
6.61 
6.34 
4.88 
6.13 
6.41 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio iupstream 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 lose was greater than 1.0 ft (0.3 m). between the current and previous cross 

aection. This may indicate the need for additional cross sections. 
Note: Hydraulic jump ha* occurred between this cross section and the previous upstream s e c ~ i o n .  

CROSS SECTION RIVER: MOlICKEN DAM 
REAM: A2 RS: 16.97 

INPUT 
Description: 2/3 PMF = 500 cfs 
Full PMF = 7.000 cfs 
Station Elevation Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev sea mpv 

Manning's n Values num= I 
Sta n Val 
9921 ,025 

Bank Sta: Left Right Lengths: Left Chamel Right Coeff Contr. ~xpan 
9921 10164 1000.04 1000.04 1000.04 .1 .3 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 
9921 9921 10040 10164 1269.3 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev iftl 
Crit W.S. Iftl 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (it1 
vel Total (ft/s) 
Max Chl DDth iftl 
conv. ~otHl icfs) 
Length Wtd. ift) 
Mi" Ch El ift) 
Alpha 
Frctn Loss ift) 
C hELoss ift) 

Element Left OB Channel Rlght OB 
Wt. "-Val. 0.025 
Reach Len. iftl 1000.04 1000.04 1000.04 
Flow Area isq ft) 92.43 
Area (sq ftl 92.43 
Flow (cfsi 500.00 
Top Wldth iftl 79.25 
Avg. Vel. ift/sl 5.41 
Hydr. Depth (Etl 1.17 
Conv. (~£81 6080.4 
Wetted Per. (ft) 79.37 
shear ilb/sq ft) 0.49 
stream Power (lb/ft sl 2.66 
Cum Volume [acre-ftl 2.14 
Cum SA (acres1 1.75 

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 #Pull 

E.G. Elev lftl 
Vel Head iftl 
W.S. Elev Ift) 
Crlt W S. ifti 
E.G. Slope ift/ft) 
Q Total Icfs! 
TOP Wldth iff) 

1272.75 Element 
1.47 Wt. n-Val. 

1271.28 Reach Len. ift) 
1271.28 Flow Area (sq ft) 
0.006454 Area (sq ft) 
7000.00 Flow icfs) 
243.00 Too Width ift) 

Left OB Channel Right OB 
0.025 

loob.on 1000.04 1000.04 
719.80 
719.80 

~~ ~~ 

vei Total ~ft/s) 9.72 A V ~ .  vel. (ft/s) 9.72 
Max Chl Dpth iftl 5.58 Hydr. Depth iftl 2.96 
C011v. Total (cis1 87134.3 COLIY. icfs) 87134.3 
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MOD- 
p.27 

Length Wtd. (ftl 1000.04 Wetted Per. (ftl 247.64 
Min Ch El (re) 1265.70 Shear lIb/sq ft) 1.17 
Alpha 1.00 stream Power (Iblft sl 11.39 
Frctn Loss (ftl 6.06 Cum Volume (acre-ftl 18.38 
C & E LOSS lftl 0.15 Cum SA (acres) 7.04 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The crass-section end points had to be extended vertically for the computed water surface. 
Warning: The cross section had to be extended vertically during the critical depth calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. 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. 

warning: The parabolic search method failed to converge on critical depch.   he program will try the 
cross section slicelsecant method to find critical depch. 

PLOW DISTRIBUTION OUTPUT Profile #2/3 

Left sea Right sta Flow Area W.P. P Conv. Hydr D. Velocity 
Iftl (ftl (cfsl (sq ftl (ft) (ftl (rtlsl 
LB 9921.00 9969.60 12.16 4.93 11.87 2.43 0.42 2.46 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This m y  indicate the need for additional cross sections. 

PLOW DISTRIBUTION OUTPUT Profile #Pull 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) Ift) ("€81 (Sq ft) (ft) (ft) (ftlsl 
LB 9921.00 9969.60 922.39 117.36 49.44 13.18 2.41 7.86 
9969.60 10018.20 3277.57 249.52 48.65 46.82 5.13 13.14 
10018.20 10066.80 1250.75 140.43 49.04 17.87 2.89 8.91 
10066.80 10115.40 669.49 96.17 48.60 9.56 1.98 6.96 
10115.40 RB 10164.00 879.80 116.32 51.91 12.57 2.39 7.56 

Warning: The energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

warning: The-cross-section end points had to be extended vertically for the computed water surface. 
warning: The crass section had to be extended vertically during the critical depth calculations. 
Warning: The energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard ster, iterations, when the assumed water surface was set emal 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. 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: A2 RS: 16.78 

INPUT 
Description: Dowstream End of Model MDA2; 
213 PMF = 500 cfs 
Pull PMF = 7,000 

Cf8 
Station Elevation Data num= 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9942 1265 9947 1265 9955 1264.3 9959 1263.7 9964 1262.2 
9969 1261.4 9975 1260 10000 1259.8 10020 1260 10060 1262.9 
10084 1262.9 10126 1262.9 10150 1262.9 10232 1262 10270 1261.9 
10325 1261.6 

Manning's n values numi 1 
Sta n Val 
9942 ,025 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expen 
9942 10325 0 0 0 

~neffective  low num- 2 
Sta L Sta R Elev Sta L Sta R Elev 
9942 9942 10060 10325 1262.9 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev lftl 
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E.G. Slope (ft/ft) 
Q Total (cfsi 
Top Width (ft) 
vel Total (ft/s) 
Max Chl Dpth (€ti 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (€el 
Alpha 
Frctn Loss (ftl 
C & E LO88 (ft] 

0.005701 Area lsq ft) 
500.00 Flow icfsl 
72.80 Tap Width (€ti 
5.31 A V ~ .  vel. (ft/s) 
1.72 Hydr. Depth (€ti 

6622.1 Conv. (cfsl 
Wetted Per. (ft) 

1259.80 shear llb/sq ft) 
1.00 stream Power llb/ft sl 

Cum volume (acre-ft) 
Cum SA (acres] 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ft) 1265.33 Element Left 08 Channel Right OB 
Vel Head lftl 0.98 Wt . n-Val. 0.025 
W.S. Elev (ftl 1264.35 Reach Len. (ftl 
Crit W.S. (ftl 1264.21 Flow Area (sq ftl 880.98 
E.G. Slope (ft/ft) 0.005701 Area (sq ft) 880.98 
Q Total Lcfs) 7000.00 plow ("5s) 7000.00 
Top Width (it) 370.61 Top Width lftl 370.61 
vel Total (ft/s) 7.95 Avg. Vel. l€t/sl 7.95 
Max Chl Dpth (ft) 4.55 Hydr. Depth (ft) 2.38 
Conv. Total (cfs) 92706.2 Conv. icfsl 92706.2 
Length wtd. lft) Wetted Per. (ft) 373.96 
Min Ch El (ft) 1259.80 Shear (lb/sq ft) 0.84 
Alpha 1.00 Stream Power (lb/ft a )  6.66 
Frctn Loss (it) Cum Volume (acie-ftl 
C h E Loss (ftl Cum SA (acres) 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. velocity 
Lft) (ft) (cfsl Isq ftl (ft) (ft) 
LB 9942.00 10018.60 

rrt/sr 
431.70 75.93 50.55 86.34 1.51 5.69 

10018.60 10095.20 68.30 18.16 22.48 13.66 0.81 3.16 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl Iftl (cfs) (sq ft) (ttl lftl Lit/=) 
LB 9942.00 10018.60 2422.63 237.41 64.70 34.61 3.70 10.20 

SUMMRRY OF MANNING'S N VALUES 

River:MCMICKEN DAM 

Reach River sta 

SUMMARY OF REACH LENGTHS 
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p.29 
Rlver: MCMICKEN DAM 

Reach ~ l v e r  Sta. Left Channel m g h t  

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: MCMICKEN DAM 

Reach River Sta. Contr. Expan 
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McMicken Dam, Reach A2 Reach A2 9/24/2001 
River = MCMICKEN DAM Reach = A2 Upstream end of Model MDA2: RS = 19.55 

Legend 

WS Full 

Ground 

Bank Sta 

00 

Station (fl) 

McMicken Dam, Reach A2 Reach A2 9/24/2001 
River = MCMICKEN DAM Reach = A2 213 PMF = 4,000 cfs RS = 19.43 

1347 Legend 

1346 WS Full 

WS 213 
1345 - Ground 

5 1344 
6 
I 

1343 Bank Sta 
iz 

1342 

1341 

1340 
9400 9600 9800 10000 10200 10400 10600 

Station (ft) 

McMicken Dam, Reach A2 Reach A2 9/24/2001 
River = MCMICKEN'DAM Reach = A2 213 PMF = 4,000 cis RS = 19.34 

Legend 

WS Full 

WS 213 

Ground 

Bank Sta 

9200 9400 9600 9800 10000 10200 10400 

Station (fl) 



McMicken Dam, Reach A2 Reach A2 9/24/2001 
River = MCMICKEN DAM Reach = A2 McMicken Dam Outlet Channel Levee: RS = 19.23 

Station (fl) 

McMicken Dam, Reach A2 Reach A2 9/24/2001 

9000 9500 10000 10500 11000 11 500 

StaBon (fl) 

McMicken Dam, Reach A2 Reach A2 9/24/2001 

Legend 

WS Full 

WS 213 

Ground 

Bank Sta 

9500 10000 10500 11 000 11500 12000 

Station (fl) 



McMicken Dam, Reach A2 Reach A2 9/24/2001 
River = MCMICKEN DAM Reach = A2 213 PMF = 2,000 cfs RS = 18.89 

1350 

1345 WS Full 

- 1340 Ground 
", 

6 
r 1335 
$ 
iii 

1330 

1325 

1320 
9600 9800 10000 10200 10400 10600 

Station (ft) 

McMicken Dam. Reach A2 Reach A2 9/24/2001 
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0 Summary Sheet for Model MDA2 Flow S ~ l i t s  

Description 

HEC-RAS model MDA2 was created to model flow which heads in a southeast direction from the 
McMicken Dam outlet channel levee to Grand Avenue. A more detailed description of the model 
itself is included in Section 5 of this appendix. Flow within Model MDA2 is generally divided 
between a wall along the east side of Grand Avenue, the Burlington-NorthernfSanta Fe Railroad, 
Grand Avenue. and a wall along the west side of Grand Avenue. The railroad is elevated - 
approximately 2 to 6 feet above the surrounding grades, therefore a portion of the flow is contained 
east of the railroad for the length of the model. View fencing north and south of Sunrise Boulevard. - - 
along the west side of Grand Avenue, creates a sideweir for flow to enter the golf course within Sun 
City Grand. Further south, the wall along the west side of Grand Avenue ends, and flow not 
contained between the railroad and Grand Avenue can overtop Grand Avenue and continue to the 
southwest. Flow split diagrams follow this summary sheet. 

Method of Analvsis 

1.  The amount of flow west of the railroad was determined by running the HEC-RAS model 
MDA2 for arange of flows, while setting the railroad and the wall east of the railroad as the effective 
flow limits. The minimum amount of flow contained between the railroad and the wall at any cross- 
section is 1000 cfs. For the final model MDA2, the area east of the railroad was removed from the 

@ effective flow limits, and the flows were reduced by 1000 cfs at Section 18.80. 

2. Flow west of the railroad continues south along Grand Avenue. The wall along the west side 
of Grand Avenue changes to view fencing north and south of Sunrise Boulevard, and then resumes to 
the south, creating two sideweir locations where flow can enter the golf course within Sun City 
Grand. To determine the amount of flow which weirs into the golf course, lateral weirs were added 
to a copy of model MDA2. The resulting split flows were then removed from Model MDA2 by 
decreasing the flow at Section 17.71 for the sideweir north of Sunrise Boulevard, and at Section 
17.54 for the sideweir south of Sunrise Boulevard. 
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The flow contained east of the railroad and the flows weiring into the Golf Course within Sun City 
Grand were removed from HEC-RAS Model MDA2, and the area east of the railroad was removed 
from the effective flow limits. The following flow split diagrams summarize the flows removed 
from the model. 

Model MDA2 Flow Summarv 

McMicken Dam 
Spillway Delineation Study 
FCD 98-32 

Description 
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Cross-Section 
19.55 
19.23 
18.80 
17.71 
17.54 

Full Q (cfs) 
14,500 
12,000 
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FLOW EAST OF RAILROAD: 

urpose of Study: Delineation of the inundation limits of the 1/3,2/3, 
and Full spillwaydischarges for the McMicken Dam 

Model Description: Model created to determine the flow splits within ReachA2, including 
flow weiring to Sun City Grand through view fencing north and south of Sunrise Boulevard, 
and flow contained along the east side of the railroad. 

C-RAS Version: Version 3.0.1, March 2001 
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WEIRS TO S U N  CITY GRAND, FULL PMF: 

urpose of Study: Delineation of the inundation limits of the 1/3,2/3, 
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el Description: Model created to determine the flow splits within ReachA2, including 
weiring to Sun City Grand through view fencing north and south of Sunrise Boulevard, 
flow contained along the east side of the railroad. 
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a Summary Sheet for Model MDBl 

Description 

Model MDB1 begins in the interior of Sun City Grand at cross-section 16.60. The flow consists of 
the weir overfiow from the second and third wall failures described in Model MDAl (Appendix D). 
The flow travels through Sun City Grand in a southeasterly direction. Cross-sections 16.60 and 
16.20 model the flow traveling through this subdivision. The flow which continues south along the 
wall within the Loop 303 freeway in Model MDAl will re-combine with the flow in Model MDBl 
at cross-section 16.20. The flow within Sun City Grand is likely to cause the Sun City Grand south 
boundary wall along Bell Road to fail. Flow will then continue to the southeast. 

Flow from Model MDB2 weirs into Model MDBl between cross-sections 14.07 and 10.61 for the 
Full Flow and between cross-sections 13.47 and 12.83 for the 213 Flow. This interchange of flow is 
described in Section 5 of this appendix. The model continues south to the Dysart Drain. At the 
Dysart Drain, a portion of the flow travels east, exiting the model either by conveyance within the 
drain, or by overtopping of El Mirage Road. Any flow that does not travel east will overtop the drain 
and continue in a southeasterly direction. A portion of the flow exits the model after cross-section 
7.31, located along Glendale Avenue, for the 113,213 and Full Flows and again after cross-section 
7.1 1 for the Full Flow. The flow that exits the model travels east towards the Agua Fria River after it 
overtops the ridge east of El Mirage Road. The model ends at cross-section 6.80, just north of the 
Agua Fria floodplain. 

Assum~tions 
Models MDBl and MDB2 will exchange flow if the difference in model water surface 
elevations is greater than one (1) foot. 
The flow located on the left overbank of cross-sections 7.48 to 6.90 exits the model and 
travels east towards the Agua Fria River. 

Method o f  Analvsis 

A HEC-RAS analysis was used to determine the flow paths for the 113,213 and Full Flow. 

Flow travels through Sun City Grand beginning at the second and third weir sections in Model 
MDA1. The flow was found to cause the southern Sun City Grand wall to fail, which allows the 
flow to exit the community and travel south towards the Dysart Drain. The flow traveling south 
along the Loop 303 freeway in Model MDAl combines with the flow in Model MDB1 at cross- 
section 16.20. Due to a difference in model water surface elevations, Model MDBl accepts flow 
from Model MDB2 between cross-sections 14.07 and 10.61. The flow at cross-section 10.61 for the 
113,213 and Full Flows are 23,000 cfs, 29,000 cfs, and 60,000 cfs, respectively. These flows travel 
south towards the Dysart Drain. A portion of the flow will travel east to the Agua Fria River, either 
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Results (cont'd.) 

in the Dysart Drain or by overtopping a ridge along El Mirage Road. The remainder ofthe flow will 
travel across the Dysart Drain and continue southeast, with portions of the flow exiting the model to 
the east. The model ends at cross-section 6.80, just north of the Agua Fria River floodplain. 
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6.0 CHANNEL DESIGN 

6.1 Des i~n  Criteria 

Channel design is performed in accordance with the Drainage Desim Manual for Marico~a Countv. Volume 11, 

Hvdraulics. The Dysart Drain Improvements are designed for the as constructed condition and analyzed for the 

future subsided condition to ensure performance during a 100 year storm event. The channel design criteria used 

for the Dysart Drain are summarized as follows: 

FIolv Conditions 

Froude numbers for subcritical channel flow are to be less than or equal to 0.86. Froude numbers for supercritical 

flow are to be greater than or equal to 1.13 but less than 2.0. A minimum channel velocity of 2.0 feet per second 

is required to prevent deposition of fine sediments. 

Cllannel Curvature 

Changes in horizontal channel alignment are made with curves having a minimum radius of 3.0 times the water 

surface topwidth. 

Freeboard 

According to the Hydraulics Manual a minimum freeboard of 0.25 times the sum of the flow depth and velocity 

head is required, or a minimum of 1 foot for subcritical flow and 2 feet for supercritical flow, whichever is greater. 

In addition to the freeboard requirement from the Hydraulics Manual, the FEMA minimum freeboard criteria of 

3 feet is provided where the channel lining is constructed on berms where the 100 year water surface elevation is 

above the adjacent natural ground. 

Exceptions to the minimum freeboard requirement have been approved where surface runoff is required to flow into 

the channel via side spillways along the north side to prevent upstream ponding. The spillway elevation is set based 

on the adjacent ground elevation regardless of whether the freeboard criteria is met. The extent of lining without 

the required freeboard is limited by designing spillway sections to accept the side inflows. The channel lining 

beyond the limits of the spillways provides the minimum required freeboard. 

The channel is designed to meet the freeboard criteria in the as constructed condition. The subsided condition is 

also checked and the channel lining extended to ensure that the 100 year discharge is contained within the channel 

lining with no freeboard requirement. 
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MODEL MDB 1 

P 1 

HEC-RAS September 1998 Version 2.2 
U.S. Army Corp of Engineers 

Hydrologic Engineering Center 
609 Second Street, Suite D 

Davis, California 95616-4687 
I9161 756-1104 

X X XXXXXX XXXX XXXX XX XXXX 
X X X  X X X X X X  X 
X X X  X X X  X X X  
XXXXXXX XXXX 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 xxxxx 

PROJECT DATA 
Pmject Title: McMicken Dam, Reach B1 
Project File : MD6l.p~-j 
Run Date and Time: 11/6/2001 3:09:10 PM 

Project in English units 

Study Name: McMicken Darn Spillway Inundation Study 
Contract NO.: FW 98-32 
Purpose of Study:Delineation of the inundation limits of the 1/3, 2/3, 

and Full spillway discharges for the McMicken Dam 
spillway. 

Model Name: MDBl 
Model Description: Model flow8 from Sun City Grand west wall to the Aqua Fria Floodplain 

upstream boundary is section 16.60. Downstream boundary is section 6.80. 

Flow Profiles: Profile #1. 1/3 Flow 
Section 16.60, Q=20,000 cfs 
Sections 16.20 to 8.63, Q=23,000 cis 
Section 7.84, Q=20.000 cis 
Sections 7.81 to 7.31. Q=12,000 cfs 
Sections 7.11 to 6.80. Q=11,000 cis 

Profile #2, 2/3 Flow 
section 16.60, Q=25,000 cfs 
Section# 16.20 to 13.47, Q=28,500 cfs 
Section8 12.83 to 8.63, Q=29,000 cfs 
Section 7.84, Q.24.000 cfs 
Sections 7.81 to 7.31. ~=i7,500 cfs 
Sections 7.11 to 6.80. Q=15,500 cfs 

Profile B3. Full Flow 
Section 16.60. Q-30,500 cfs 
sections 16.20 to 14.07, Q-34,500 cfs 
Section 13.47, Q=38,000 cis 
Sections 12.83, Q.45.00 cfs 
Sections 12.03. 0=48.000 cfs 
Sectzona 11.15, Q-54.500 cfs 
Sections 10.61 to 8.63, Q=60,000 cfs 
Section 7.84, Q=46,000 cfs 
Sections 7.81 to 7.31, Q=43,500 
Section 7.11. Q=34,500 cfs 
Section 6.80. Q=32,500 cfs 

HEC-RAS Version: Version 2.2, September 1998 

Consultants: Hoskin Engineering Consultants, ~ n c  
323 W. Roosevelt Street, Suite 200 
Phoenix, AZ 85003 
16021 252-8384 Phone 
1602) 252-8385 Fax 
HEC 990006-03 

DEI Professional services, LLC 
6225 N. 24th Street. suite 200 
Phoenix, AZ 85016 
I6021 954-0038 Phone 
16021 944-8605 Fax 

McMicken Dam 
Spillway Delineatioil Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEI P~ofessioolzal Services, LLC 

Octohei 2001 



MODEL MDR 1 
p.2 

PLAN DATA 

Plan Title: Reach 81 
Plan File : C:\Documents and Settings\Kr~styn.~~c\~esktop\~~8l.p01 

Geometry Title: Reach B1 
Geometry Pile : C:\Documents and Settings\Krisryn.HEC\Desktop\MDBl\MDBl.g01 

Flow Title : Reach 81 
Flow File : C:\Documents and Settings\Kristyn.HEC\Desktop\MDBl\MDBl.fOl 

Plan Description: 
Model flows from Sun City Grand west wall to the Dysart Drain. Upstream 

boundary is section 16.61. Downstream boundary is section 7.85 

Plan Summary Information: 
Number of: Cross Sections = 19 Mulitple Openings = 0 

 culvert^ = 0 ~nline weirs r o 
Eridgea = 0 

Computational Information 
water surface calculation tolerance = 0.003 
Critical depth calculaton tolerance = 0.003 
Maximum number of interations = 20 
~aximum difference tolerance = 0.1 
  low tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: nverege Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Plow Title: Reach El 
 low ~ i l e  : c:\Documents and Settings\Kristyn.~~~\~esktop\~~~l\~0~1.f01 

Flow Data ICES) 

River Reach RS 113 213 
MCMICKEN DAM El 16.60 20000 25000 
MCMICKEN DAM 81 16.20 23000 28500 
MMICKEN DAM B1 15.51 23000 28500 
MCMICKEN DAM B1 13.47 23000 28500 
MCMICKEN DAM B1 
MCMICKEN DAM El 
MCMICKEN DAM 81 
MCMICKEN DAM B1 
MCMICKEN DAM Bl 
MCMICKEN DAM 81 
MCMICKEN DAM B1 
MCMICKEN DAM B1 
MCMICKEN DAM B1 

Boundary Conditions 

River Reach Profile 

113 
213 
Full 

Upstream 

Critical 
Critical 
Critical 

Downstream 

Critical 
Critical 
Critical 

GEOMETRY DATA 

Geometry Title: Reach B1 
Geometry File : C:\Documenfs and Settings\Krirtyn.HEC\Desktop\MDB1\MDBl g01 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: El RS: 16.60 

INPUT 
Description: Upstream boundary. Flow traveling from weirs along Sun City Grand 

west wall through Sun City Grand. 
113 Flow: 20,000 cfs 
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- .  ~ 

flow: 25, 000 cf.5 
Full Flow: 30.500 Cfs 
station Elevation Data "urn= 49 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7816.24 1286 7858.88 1286 7946.58 1284 8061.78 1282 8112.74 1282 
8139.45 1284 8175.82 1284 8300.27 1282 8313.72 1282 8517.51 1284 
8908.15 1284 8979.12 1282 8989.24 1282 9232.49 1284 9409.17 1282 
9478.26 1282 9614.57 1284 9679.25 1284 9726.95 1282 9819.72 1282 
10000 1283.1410139.42 128410240.85 128210383.93 128210516.48 1282 

10560.24 1281.6910641.45 128210653.54 1282.2510693.62 128211096.65 1280 
11161.49 128011255.53 128111353.41 128011396.07 128011428.99 1278 
11453.46 1276.1911506.99 127811568.48 128011619.93 1278.9811674.72 , 1280 
11753.31 128211888.02 128211962.11 128011968.92 128012108.01 1280 
12140.97 128012149.63 1282 12157.1 1283.5 12157.1 1289.5 

Manning's n Values numi 1 
Sta n Val 

7816 24 .I 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
7816.24 12157.1 2099.0912099.0912099.091 .I .3 

ineffective  low nums 1 
Sta L sea R Elev 

7816.24 7858.88 1286 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
vel Head (ft) 
W.S. Elev Iftl 
Crit W.S. iftl 
E.G. Slope iftift) 
Q Total icfsl 
Top Width iftl 
Vel Total (ft/5) 
Max Chl Dpth iftl 
CODY. Total (cfsl 
Length Wtd. ift) 
Min Ch El lft) 
Alpha 
Frctn Loss iftl 
C & E LO86 (ft) 

Profile #1/3 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area isq ft) 
Area (so £ti 
Flow ic~sl 
Top Width ift) 
Avg. Vel. Iftisl 
Hydr. Depth (ft) 
conv. icfs) 
Wetted Per. iftl 
sheer iIb/sq it1 
stream Power (lb/ft s) 
Cum Volume (acre-ftl 
Cum SA iacresl 

Left 08 

2099.09 

Channel 
" 7 " "  

Right OB 

2099.09 

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 then 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 44213 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev (ftl 

1285.22 Element Left 08 Channel Right OB 
0.06 Wt . n-Val. 0.100 

1285.17 Reach Len. ift) 2099.09 2099.09 2099.09 
Crit W.S. (ttl 1282.54 Flow Area lsq ftl 13177.21 
E.G. Slope (ftlftl 0.003622 Area lsq ft) 13177.21 
Q Total (cfsl 25000.00 Flow (cfel 25000.00 
Top Width (it) 4261.69 TOP width (Lt) 4261.69 
vel Total (ftis) 1.90 ~ v g .  vel. (ftisl 1.90 
Max Chl Dpth (ftl 8.98 Hydr. Depth (ftl 3.09 
Conv. Total (cfsl 415404.0 Con". (cfsl 415404.0 
Length Wtd. (ftl 2099.09 Wetted Per. ift) 4264.28 
Min Ch ~l ift) 1276.19 Shear (Ibisq ft) 0.70 
Alpha 1.00 stream Power lIb/ft sl 1.33 
Frctn Loss (ft) 12.30 Cum Volume (acre-ft) 12.20 15519.07 1190.46 
C & E Lo88 iftl 0.01 Cum SA (acres1 9.37 6399.68 545.73 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4.   his 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. 

CROSS SECTION OUTPUT PIOfile #Pull 

E.G. Elev lft) 1285.62 Element Left OB Channel Right OB 
Vel Head (ftl 0.07 wt. n-val. 0.100 
W.S. Elev iftl 1285.55 Reach Len. lftl 2099.09 2099.09 2099.09 
Crit W.S. iftl 1282.76 Flow Area (sq ftl 14824.38 
E.G. Slope (€rift1 0.003660 Area (sq ftl 14824.38 
Q Total Icfsl 30500.00 Plow lcfsl 30500.00 
Top Width ittl 4278.60 Top Width (ft) 4278.60 
Vel Total iftisl 2.06 Avg. Val. iftisl 2.06 
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MODEL MDBl 
p.5 

~anning's n values numi 3 
sta n val sta n val Sta n Val 

7840.92 ,111896.89 .02212101.31 .08 

~ a n k  sea: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan. 
7840.9211896.89 4051.83670.321 4051.8 .1 .3 

Ineffective Flow num= 1 
Sfa L Sta R Elev 

7840.92 7840.92 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head ift) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total ("f*) 
Top Width Lft) 
vel Total (ft/s) 
Max Chl Dpth (it) 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El (ft) 
Alpha 
Fectn Loss lftl 
C & E Loss (ftl 

Profile #1/3 

1272.59 Element 
0.15 wt. n-val. 

1272.44 Reach Len. (ft) 
1271.56 Flow Area (sq ftl 
0.010916 Area isq ftl 
23000.00 Flow lcfs) 
4883.26 TOP Wldth (ftl 

2.82 Avg. Vel. ift/sl 
4.44 Hydr. Depth (ftl 

220140.3 Conv. (cfsl 
3732.79 Wetted Per. (it1 
1268.00 Shear ilb/sq £ti 

1.18 stream Power Ilblft s)  
22.14 cum Volume (acre-ftl 
0 -03 Cum SA (acres) 

Left OB Channel Right OB 
0.100 0.043 

4051.80 3670.32 4051.80 

warning: Divided flow computed for this cross-section. 
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 far additional cross sections 
warning: =he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (Etl 
Vel Head (ftl 
W.S. Elev lftl ~ ~ . . 
crit W.S. (ft) 
E.G. Slope (ftlftl 
Q Total (~€6) 
TOP Width (ftl 
Vel Total [ftlsl 
Max Chl Dpth (£ti 
conv. Total lcfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E Loss (ftl 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area (sq ftl 
Area isq ftl 
Flow (c~s) 
Top Width Lft) 
Avg. vel. (ftls) 
Hydr. Depth lft) 
COD". (c~s) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power llb/ft sl 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB 

4051.80 

Channel 
0.100 

Right OB 
0.046 

warning: Divided flow computed for this cross-section. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or oreater 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 far additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev lft) 1273.18 Element Left OB Channel Right OB 
Vel Head (ft) 0.18 wt. n-val. 0.100 0.048 
w.S. Elev (ft) 1273.01 Reach Len. lft) 4051.80 3670.32 4051.80 
Crit W.S. Iftl 1271.94  low Area Lsq ft) 8153.79 2889.76 
E.G. Slope (ftlftl 0.010235 Area (sq ft) 8153.79 2889.76 
Q Total I c ~ s I  34500.00 Plow Lcfsl 22080.38 12419.62 
Top Width (ft) 5273.22 Top Width (ftl 3368.40 1904.82 
vel Total (ft/sI 3.12 ~vg. vel. (ft/s) 2.71 4.30 
Max Chl Dpth (ft) 5.01 HydY. Depth (it1 2 -42 1.52 
COW. Total (cfs) 341019.9 Con". (c~s) 218256.5 122763.4 
Length Wtd. (ftl 3738.99 Wetted Per. lit) 3372.42 1907.45 
Min Ch El Lft) 1268.00 Shear (Ib/sq ft) 1.54 0.97 
Alpha 1.16 stream Power (lb/ft sl 4.18 4.16 
Frctn LO88 lft) 22.06 Cum Volume (acre-ft) 83.19 22457.23 2330.90 
C & E LOSS (ft) 0.04 Cum SA (acres) 36.05 7443.29 541.28 
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MODEL MDRI 
P 6 

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. 
warning: The energy loss was greater than 1.0 Lt (0.3 mi. between the current and previous cross 

section. This may indicate the need Lor additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile 11113 

Left sea 
ifti 

Right Sta 
iftl 

Flow 
("fa) 

455.50 
584.06 

Area 
isq ft) 
371.85 
389.36 
983.27 

2525.25 
2029.72 
854.40 
402.10 
418.38 
189.42 

W.P. 
(ft) 

454.21 
350.96 
736.29 
811.23 
813.87 
442.51 
44713 
447.13 
385.32 

Hydr D. 
(ftl 
0.82 
1.11 
1.34 
3.11 
2.50 
1.94 
0 9 0  
0.94 
0.49 

Velocity 
(ftle.) 
1.22 
1.50 
1.70 
2.98 
2.57 
6.86 
1.74 
1.79 
1.17 

warning: Divided flow computed far this cross-section. 
warning: The conveyance ratio (upscream 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. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % con". Hydr D. velocity 
(tt) (it) (cfsl lsq ftl (ft) (Et) (ftls) 
LB 7840.92 8652.11 720.20 524.82 516.98 2.53 1.02 1.37 
8652.11 9463.31 788.08 511.16 422.83 2.77 1.21 1.54 
9463.31 10274.50 2301.94 1215.49 738.52 8.08 1.65 1.89 
10274.50 11085.70 8588.58 2780.73 811.23 30.14 3.43 3.09 
11085.70 RB 11896.89 6177.47 2285.20 814.19 21.68 2.82 2.70 
11896.89 12344.01 7164.85 993.11 442.83 25.14 2.25 7.21 
12344.01 12791.14 1114.70 542.92 447.13 3.91 1.21 2.05 
12791.14 13238.26 1170.96 559.20 447.13 4.11 1.25 2.09 
13238.26 13685.39 472.48 324.39 447.13 1.66 0.73 1.46 
13685.39 14132.51 0.74 2.58 41.06 0.00 0.06 0.29 

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 
warning:   he energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 

section. =his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfsl (sq ft) (ftl (ttl (ftls) 
LB 7840.92 8652.11 1047.41 655.58 526.37 3.04 1.25 1.60 
8652 .ll 9463.31 1026.74 624.37 480.08 2.98 1.30 1.64 
9463.31 10274.50 2958.25 1400.95 740.30 8.57 1.89 2.11 
10274.50 11085.70 9815.02 2984.22 811.23 28.45 3.68 3.29 
11085.70 RB 11896.89 7232.96 2488.69 814.44 20.97 3.07 2.91 
11896.89 12344.01 8505.49 1103.60 443.08 24.65 2.51 7.71 
12344.01 12791.14 1529.43 655.08 447.13 4.43 1.47 2.33 
12791.14 13238.26 1593.30 671.36 847.13 4.62 1.50 2.37 
13238.26 13685.39 777.63 436.55 447.13 2.25 0.98 1.78 
13685.39 14132.51 13.77 23.16 122.99 0.04 0.19 0.59 

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 far additional cross sections 
warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need £or additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: B1 RS: 15.51 

INPUT 
Description: 113   low: 23.000 cfs 
213 Flow: 28,500 cfs 
Full Flow: 34.500 
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MODEL MDBl 
P. 7 

~anning's n values num= 1 
Sta n Val 
5780 .1 

~ a n k  sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
5780 14710 354963860.232 4133.5 1 3 

Ineffective Plow nu*. 1 
Sta I Sra R Elev 
5780 5780 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev lftl 1250.42 Element ~ e f r  08 Channel Riqht 08 
vel ~ e a d  (&I' 0.03 Wt. n-Val. 0.100 
W.S. Elev (ftl 1250.38  each   en. (ftl 3549.60 3860.29 4133.50 
Crit W.S. lftl flow Area ( sq  ftl 15497.41 
E.G. Slope (ftlft) 0.003722 Area (sq ft) 15497.41 
Q Total icfs) 23000.00 flow (cf~l 23000.00 
Top Width (ft) 7397.98 Top Width lft) 7397.98 
vel Total Ift/sl 1.48 Avg. Vel. lft/sl 1.48 
Max Chl Dpth (ftl 4.88 Hydr. Depth iftl 2.09 
Conv. Total (cfsl 376996.1 Conv. (=fa) 376996.1 
Length Wtd. (ftl 3860.29 Wetted Per. ift) 7398.36 
Min Ch ~l iftl 1245.50 Shear (lb/sq ftl 0.49 
Alpha 1.00 stream power (Ib/ft sl 0.72 
frctn Loss (it) 21.59 Cum Volume (acre-ftl 6.44 11909.57 874.14 
C h E Loss (ftl 0 -00 Cum SA (acres) 5.02 5427.45 401.82 

warnina: ~ivided flow com~uted for this cross-section 
warning:   he c r o s s - ~ ~ ~ t i ~ k  end points had to be extended vertically for the computed water surface. 
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. 
warning;   he energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev Lft) 1250.74 Element Left OB Chamel Right OB 
Vel Head (ft) 0.04 wt. n-val. 0.100 
W.S. Elev (it) 1250.70 Reach Len. (ftl 3549.60 3860.29 4133.50 
Crit W.S. iff) Flow Area (sq ftl 17967.16 
E.G. slope ift/ft) 0.003889 Area (sq ft) 17967.16 
Q Total ICES) 28500.00 f l w  (~£6) 28500.00 
Top Width (ftl 8021.34 Top Width iEt1 8021.34 
vel Total ift/sl 1.59 A V ~ .  Vel. (ft/sl 1.59 
Max Chl Dpth lft) 5.20 Hydr. Depth (ftl 2.24 
Conv. Total (cfs) 457022.8 Conv. (cis) 457022.8 
Length Wtd. (ftl 3860.29 wetted Per. iftl 8022.04 
 in ch ~l IEt) 1245.50 Shear ilb/sq ftl 0.54 
Alpha 1.00 stream Power (lblft sl 0.86 
Frctn Loss (ftl 21.51 Cum Volume lacre-ft) 12.20 13960.05 1019.45 
C & E LOSS iftl 0.00 Cum SA (acres) 9.37 5740.52 417.03 

warning: ~ivided 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 drvided 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 then 1.0 ft 10.3 m). between the current and previous cross 

section.   his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Pull 

E.G. Elev iftl 1251.09 Element Left OB Channel Right 08 
Vel Head (ft) 0.04 wt. n-val. 0.100 
W.S. Elev ift) 1251.04 Reach Len. (it1 3549.60 3860.29 4133.50 
Crit W.S. (ftl Flow Area isq ft) 20809.42 
E.G. Slope (ft/ft) 0.003836 Area (sq ftl 20809.42 
Q Total (cfs) 34500.00 flow (cis) 34500.00 
Too Width lftl 8604.61 Too Width (ftl 8604.61 
vei ~otil ifti91 1.66 AV;. vel. ift/s~ 1.66 
Max Chl Dpth (ft) 5.54 Hydr. Depth iftl 2.42 
Conv. Total (cfsl 557064.9 Conv. (cfs) 557064.9 
Length Wtd. (ftl 3860.29 WettedPer. (ft) 8605.65 
Min Ch El Ift) 1245.50 Shear (1bI.q ft) 0.58 
Alpha 1.00 Stream Power llb/ft sl 0.96 
Frctn LOSS (ft) 21.41 Cum Volume (acre-ftl 83.19 21237.02 2196.50 
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C h E LOSS (it) 0.00 Cum SA (acres) 36.05 6938.87 452.70 

warning;   he cross-section end points had to be extended vertically for the computed water surface. 
warning: e 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. 
warning:  he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRTBUT~ON OUTPUT Profile #1/3 

 eft sta ~iaht S L ~  PIOW Area W.P. %con". ~ v d r D .  velocifv ~ ~ - -  - - ~  

iit) if;) ICESI (sq ft) 1ft1 IICI ~ c t / ~ i  
LB 5780.00 7566.00 4811.40 3748.02 1786.24 20.92 2.10 1.28 
7566.00 9352.00 3395.25 3040.53 1786.11 14.76 1.70 1-12 
9352.00 11138.00 13470.49 6950.98 1786.00 58.57 3.89 1.94 
11138.00 12924.00 1313.12 1719.49 1786.01 5.71 0.96 0.76 

Warning: Divided flow computed for this cross-section. 
warning:   he cross-section end points had to be extended vertically for the computed water surface 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section.  his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Plow Area W.P. h conv. nydr D. velocity 
(ft) (ft) (~Esl (sq ft) lit) ifti (ftls) 
LB 5780.00 7566.00 6164.44 4319.88 1786.56 21.63 2.42 1.43 
7566.00 9352.00 4576.20 3612.39 1786.11 16.06 2.02 1.27 
9352.00 11138.00 15541.77 7522.84 1786.00 54.53 4.21 2.07 
11138.00 12924.00 2142.96 2291.35 1786.01 7.52 1.28 0.94 
12924.00 RB 14710.00 74.63 220.71 877.34 0.26 0.25 0.34 

Warning: Divided flow computed for this cross-section. 
warning:   he cross-section end points had to be Bxtended vertically for the computed water surface 
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. 
warning: The energy loss was greater than 1.0 it (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

F M W  DISTRIBUTION OUTPUT Profile #Pull 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ftl (c~s) isq ft) lftl (it1 (ftlsl 
LB 5780.00 7566.00 7620.25 4928.37 1786.91 22.09 2.76 1.55 
7566.00 9352.00 5887.50 4220.88 1786.11 17.07 2.36 1.39 
9352.00 11138.00 17560.82 8131.33 1786.00 50.90 4.55 2.16 
11138.00 12924.00 3149.41 2899.83 1786.01 9.13 1.62 1.09 
12924.00 XB 14710.00 282.02 629.02 1460.62 0.82 0.43 0.45 

warning: The cross-section end points had to he extended vertically for the computed water surface 
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. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section.  his may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DILM 
REACH: 81 RS: 14.78 

INPUT 
Description: 113 Flow: 23,000 cfs 
213 Plow: 28,500 cfs 
Full Flow: 34.500 

"S" ..- 
station Elevation Data num= 38 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6574.161229.59 6610 1229.5 6780 1229 7350 1230 7430 1229.7 
7483.17 1228.5 7590 1229.5 8250 1229.2 8370 1229 8680 1228.2 

8940 1228 9110 1227.6 9180 1228 9470 1226 9720 1225.7 
10000 1225.2 10100 1225 10510 1225 10700 1226 10820 1227 
10960 1227 11110 1226 11250 1225.4 11370 1225.4 11480 1226 
11670 . 1226 11700 1227.3 11960 1226.9 12080 1227 12290 1227 
12680 1227 13020 1228 13130 1228.1 13280 1228.8 13340 1230 
13480 1229.5 13610 1230 13780 1231 

Manning's n Values numi 1 
sta n Val 
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~ a n k  sta:  eft ~ight Lengths: Left Channel Right Coeff Contr. Expan 
6574.16 13780 4363.93748 181 3098.5 1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

6571.16 6574.16 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev (ftl 1228.82 Element Left 08 Channel Right OB 
Vel Head (ft) 0.08 We. n-val. 0.100 
W.S. Elev (it1 1228.74 Reach Len. (ftl 4363.90 3748.18 3098.50 
Crit W.S. (ft) 1227.27 Plow Area isq ftl 9920.82 
E.G. Slope Iftlft) 0.009325 Area (sq it) 9920.82 
Q Total (cfs) 23000.00 Flow (cis) 23000.00 
Top Width (ftl 4830.73 Top Width (ft) 4830.73 
vel Total (ft/sI 2.32 ~ v g .  vel. Iftls) 2.32 
Man Chl Dpth (ft) 3.74 Hydr. Depth (ft) 2.05 
COOV. Total (cfs) 238175.1 Con*. (cfs) 238175.1 
Length Wtd. (ft) 3748.18 Wetted Per. (ft) 4830.78 
 in Ch ~l (ftl 1225.00 Shear (Ib/sq ft) 1.20 
Alpha 1.00 Stream Power (lb/ft s)  2.77 
Frctn Loss (ftl 21.18 Cum Volume (acre-ft) 6.44 10783.29 874.14 
C & E LOSS (ftl 0.01 Cum SA (acres) 5.02 4885.60 101.82 

Warning: Divided flow computed for this cross-section. 
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 
Warning: The energy loss was greater than 1.0 ft 10.3 ml . between the current and previous cross 

section. This may indicate the need tor additional crass sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ffl 1229.23 Element Left OB Channel Right OB 
Vel Head (ftl 0.09 Wt. n-Val. 0.100 
W.S. Elev (ft) 1229.14 Reach Len. (ft) 4363.90 3748.18 3098.50 
Crit W.S. (ftl 1227.45 Plow Area ( s q  ft) 11914.09 
E.G. Slope ift/Etl 0.008648 Area (sq ft) 11914.09 
Q Total (cfs) 28500.00 Flow (cis1 28500.00 
Top Width (ftl 5230.58 Top Width (ftl 5230.58 
vel ~otal (ftlsl 2.39 ~ v g .  vel. (ft/s) 2.39 
Max Chl Dpth lftl 4.14 Hydr. Depth (ftl 2.28 
Conv. Total ICES) 306473.4 COnv. (cfs) 306473.4 
Length Wtd. (ft) 3748.18 Wetted Per. lftl 5230.65 
Min ch ~l ift) 1225.00 shear (lb/sq ftl 1.23 
Alpha 1.00 stream Power (lb/ft s)  2.94 
Prctn Loss (ft) 21.26 Cum Volume (acre-it) 12.20 12636.01 1019.45 
C 61 E Loss (ft) 0. 01 Cum SA (acres1 9.37 5153.32 417.03 

warning: Divided flow computed £or this cross-section. 
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 additi6nal cross sections. 
Wamino: The enerslv loss was clreeter then 1.0 it 10.3 m). between the current end orevious cross -. 

section. This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev lit1 1229.67 Element Left 0B Channel Riaht OB 
Vel Heed (ftl 0.09 wt. n-val. 0.100 
W.S. Elev (ft) 1229.58 Reach Len. lit) 4363.90 3748.18 3098.50 
Crlt W.S. (ft) 1227.63 Flow Area (sq rtl 14496 70 
E.G. Slope (ft/ft) 0.008725 Area lsq ftl 14496.70 
0 Total Icfsl 34500.00 Plow (cfsl 34500.00 
Top Width (ftl 6456.74 Top Width (it1 
Vel Total (ft/sl 2.38 Avg. Vel. lft/s) 
Man Chl Dpth (Tt) 4.58 Hydr. Depth (ftl 
conv. ~otil (cfsl 369344.0 cbnv. (cis) 369344.0 
Length Wtd. (ftl 3748.18 Wetted Per. (ftl 6456.82 
Min Ch El (ftl 1225.00 Shear (lb/sq ftl 1.22 
Alpha 1.00 stream Power (lb/ft s) 2.91 
Frctn Loss (ftl 21.30 Cum Volume (acre-ftl 83.19 19672.61 2196.50 
C h E Lo89 (ftl 0.00 CurnSA (acres) 36.05 6271.50 452.70 

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. 
Warning: The energy loss w a s  greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional crass sections. 

FLOW DISTRIBUTION OUTPUT Profile 4113 
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MODEL MDBI 
D./O 

Left Sta Right Sta Flow Area W.P. %Con". HydrD. Velocity 
lftl Iftl icfal ( s q  ft) (ft) (ft) (ft/sl 
LB 6574.16 8015.33 1.33 4.26 35.89 0.01 0.12 0.31 
8015.33 9456.50 1125.58 914.21 984.76 4.89 0.93 1.23 
9456.50 10897.66 12870.37 4593.32 1441.18 55.96 3.19 2.80 
10897.66 12338.83 7328.87 3276.41 1441.20 31.86 2.27 2.24 

12338.83 RB 13780.00 1673.85 1132.63 927.75 7.28 1.22 1.48 

Warning: Divided flow computed for this cross-section. 
warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
warning:   he energy loss was greater than 1.0 fr (0.3 m), between the current and previous cross 

section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPV? Profile #2/3 

 eft Sta Right Sta  low A r e a  W.P. % conv. ~ y d r  D. velocity 
ift) lftl, ("£61 (sq ftl (ftl (ft) ift/~I 
LB 6574.16 8015.33 15.33 39.28 221.31 0.05 0.18 0.39 
8015.33 9456.50 1815.83 1341.00 1168.92 6.37 1.15 1.35 
9456.50 10897.66 14968.37 5169.65 1441.18 . 52.52 3.59 2.90 
10897.66 12338.83 9169.57 3852.73 1441.20 3 2 1 7  2.67 2.38 
12338.83 RB 13780.00 2530.90 1511.43 958.04 8.88 1.58 1.67 

Warning: Divided flow computed far this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or sreater than 1.4. This may indicate the need for additional cross sections. 
warning:  he energy loss was greater than 1.0 fi (0.3 rn) . between the current and previous cross 

section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Pull 

Left Sta Right Sta Flow Area W.P. OConv. HydrD. Velocity 
iftl lftl (cfel (sq ft) (ftl lftl (ftls) 
IB 6574.16 8015.33 156.67 314.39 1110.85 0.45 0.28 0.50 
8015.33 9456 .50 2753.70 1948.22 1441.18 7.98 1.35 1.41 
9456.50 10897.66 16991.15 5805.26 1441.18 49.25 4.03 2.93 
10897.66 12338.83 11066.03 4488.35 1441.20 32.08 3.11 2.47 
12338.83 RB 13780.00 3532.45 1940.48 1022.42 10.24 1.90 1.82 

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 
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 RIVER: MCMICKW DAM 
REACH: B1 RS: 14.07 

INPUT 
Description: 1/3 Flow: 23,000 cfs 
2/3 Flow: 28.500 C ~ S  
Full Flow: 34,500 

CfS 
Station Elevation 

Sta Elev 
5420 1210.3 

Data 
sea 
5480 
6210 
7360 
8080 
9040 

10340 
11430 
12140 

num= 
Elev 
1210 

1210.2 
1206 
1210 

1203.4 
1205.2 
1208.5 

1208 

46 
Sta 

5710 
6290 
7480 
8230 
9140 
10600 
11470 
12330 

Elev 
1208 
1210 
1206 
1206 

1203.3 
1205.4 
1208 
1207 

Sta 
5880 
7080 
7770 
8630 

10000 
11270 
11730 
12670 

Elev 
1208 
1206 
1206 

1202.6 
1204.2 

1207 
1207 
1208 

Manning's n Values num= I 
Sta n Val 
5420 .08 

Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan 
5420 13620 2912.13130.181 2736.49 .1 .3 

Ineffective Flow num- 1 
Sta L Sta R Elev 
5420 6600 1208 

a CROSS SECTION OUTPUT Profile #1/3 
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MODEL MDB I 
p.11 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. ift) 
E.G. Slope (ft/fti 
Q Total ("E.) 
Top Width (ftl 
vel Total (ft/sl 
Max Chl Dpth iftl 
conv. Total (cfs) 
Length Wtd. iftl 
Mi" Ch El ift) 
Al~ha 

1207.63 Element Left OB Channel Riaht OB 
0.06 Wt. n-Val. 0.080 

1207.57 Reach Len. (ft) 2912.10 3130.18 2736.49 
1205.19 Flow Area isq ftl 11624.47 
0.003787 Area isq ftl 11624.47 
23000.00 flow ICES) 23000.00 
5103.79 Top Width iftl 5103.79 

1.98 Ava. Vel. lft/sl 1.98 ~ ~ 

4.97 ~yir. ~epth iftj 
373760.4 Con" (cis1 
3130.18 Wetted Per. iftl 
1202.60 Shear ilb/sq ftl 

1.00 Stream Power llb/ft el 
18.08 Cum Volume (acre-it) 6.44 9856 34 874.14 
0.00 Cum SA (acres) 5.02 4458.19 ' 401.82 

Warnina: Divided flow cornouted 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. 
Waxninq: The e n e m y  loss was oreater than 1.0 ft (0.3 ml. between the current and orevious cross .. 

section. This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ft) 1207.96 Element Left OB Channel Right OB 
"el xead ifc) 0.07 wt. n-val. 0.080 
W.S. Elev (it) 1207.89 Reach Len. (ft) 2912.10 3130.18 2736.49 
Crit W.S. ift) 1205.49  low Area (sq ft) 13315.38 
E.G. Slope (ft/ft) 0.004004 Area isq ftl 13325.66 
Q Total (cfs) 28500.00 Flow icfs) 28500.00 
Top Width lftl 5525.93 Top Width (ft) 5525.93 
vel Total (ft/a) 2.14 ~ v g .  vel. (ft/sl 2.14 
Max Chl Dpth iftl 5.29 Hydr. Depth (ft) 2.46 
Conv. Total icfs) 450398.7 COW. (c~s) 450398.7 
Length wtd. iftl 3130.18 Wetted Per. ift) 5418.08 
Min Ch El (ftl 1202.60 shear ilb/sq ft) 0.61 
Alpha 1.00 Stream power (lb/ft s) 1.31 
Frctn Loss (it1 18.14 Cum Volume (acre-ft) 12.20 11550.11 1019.45 
C & E Loss iftl 0.00 Cum SA (acres1 9.37 4690.55 417.03 

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 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Pull 

E.G. Elev let) 1208.36 Element Left OB Channel , Right OB 
Vel Head lftl 0.08 Wt . n-Val. 0.080 
W.S. Elev (ftl 1208.29 Reach Len. (ftl 2912.10 3130.18 2736.49 
Crit W.S. (£el 1205.75  low Area (sq ft) 15661.04 
E.G. Slope Iftlftl 0.003995 Area lsq it1 15661.04 
Q Total (cfsl 34500.00 Flow i~fsl 34500.00 
Toi) Width iftl 6092.88 ToD Width (ft) 6092.88 
vei Total (ft/s) 2.20 AV&. vel. ~ft/s~ 2.20 
Max Chl Dpth iftl 5.69 Xydr. Depth iftl 2.57 
Conv. Total (cfs) 545822.3 COnV. i~f8) 545822.3 
Length Wtd. ift) 3130.18 Wetted Per. iftl 6093.02 
Min Ch El (it) 1202.60 Shear ilb/sq ft) 0.64 
~lphs 1.00 Stream power (lb/ft s )  1.41 
Frctn Loss (ftl 18.16 Cum volume (acre-ftl 83.19 18375.12 2196.50 ~~ -~ 

c & E LOSS lit] 0.00 cum SA (acres) 36.05 5731.58 452.70 

Warning: Divided flow computed for this crose-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may lndicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft sta Right sta Flow Area W.P. h Conv. Hydr D. Velocity 
(ftl (ftl icfs) (sq ftl (ft) iftl (ft/*I 
LB 5420.00 7060.00 212.60 264.89 356.59 0.92 0.74 0.80 
7060.00 8700.00 5427.67 3091.17 1285.99 23.60 2.40 1.76 
8700.00 10340.00 15258.62 6334.42 1640.00 66.34 3.86 2.41 
10340.00 11980.00 2048.67 1822.94 1481.07 8.91 1.23 1.12 
11980.00 RB 13620.00 52.44 111.04 340.24 0.23 0.33 0.47 

a warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio lugstream conveyance divided by downstream conveyance) is less 
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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 
warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G.  lev (ft) 1189.82 Element   eft 08 channel ~ight OR 
vel Head (ft) 0.09 Wt . n-Val. 0.080 
W.S. Elev (ftl 1189.73 Reach Len. lft) 3768.80 3401.33 3074.90 
crit W.S. (it) 1188.53 ~ l o w ~ r e a  i s a  ftl 11886.05 
E.G. Slope ift/ft) 0.009117 Area  IS^ ft) 
Q Total (cfsl 28500.00 Flow lcfs) 
Top Width lft) 7560.61 Top Width (ftl 
Vel Total (ft/9) 2.40 Avg. Vel ift/sl 
Max Chl Doth iftl 3.23 H~dr. De~th (it1 
Conv. Total (cfsl 298488.7 C~IIV. ic'fsl 298488.7 
Length Wtd. (ft) 3401.33 Wetted Per. (£ti 7560.66 
Min Ch El lit1 1186.50 Shear llb/sq ft) 0.89 
Alpha 1.00 stream Power (lb/ft 8 )  2.15 
Frctn Loss (ft) 19.56 Cum volume (acre-ft) 12.20 10644.27 1019.45 
C h E LOSS (ft) 0.01 Cum SA (acres) 9.37 4220.35 417.03 

warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is lems 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater then 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (it1 1190.20 Element Left OB Channel Right OB 
Vel Head (ft) 0.10 Wt. n-Val. 0.080 
W.S. Elev (ft) 1190.10 Reach Len. lftl 3768.80 3401.33 3074.90 
crit W.S. lit) 1188.88 Flow Area lsq ft) 14757.01 
E.G. Slope ift/ftl 0.008742 Area lsg it1 14757.01 
Q Total (cfsl 38000.00 Flow (cfsl 38000.00 
Top Width (ft) 8173.14 Top Width lft) 8173.14 
Vel Total iftls) 2.58 Avo. Vel. (ftlsl 2.58 
Max Chl Dpth 'lft) 3.60 ~ydr. Depth (kt1 1.81 
Conv. Total lcfs) 406416.5 Conv. lcfsl 406416.5 
Length Wtd. iftl 3401.33 Wetted Per. lft) 8173.29 
Min Ch El (ftl 1186.50 Shear (lb/sq ftl 0.99 
Al~h.9 1.00 Stream Power (lblft sl 2.54 
~ G t n  LOBS i ~ t ~  19.42 Cum volume (acre-ft) 83.19 17282.22 2196.50 
C & E Loss Iff) 0.01 Cum SA (acres) 36.05 5219.01 452.70 

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. 
Warning: The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 

section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

  eft sta ~ight sta plow Area W.P. Conv. Hydr D. velocity 
(ftl (ft) l~f*) 1sq ft) (ft) (ft) (ft/~l 
LB 6200.00 7912.00 3313.15 1927.65 1687.48 14.41 1.14 1.72 
7912.00 9624.00 13386.92 4481.24 1712.00 58.20 2.62 2.99 
9624.00 11336.00 5396.11 2598.00 1712.01 23.46 1.52 2.08 
11336.00 13048.00 502.48 517.21 1065.41 2.18 0.49 0 9, 

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 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 
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MODEL MDBl 
P 14 

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 
Warning: The energy loss was greater than 1.0 tt (0.3 m). between the current and previous cross 

section. This may indicate the need fo r  additional cross sections. 

FLOW,DISTRIBUTION OUTPUT Profile #Full 

 eft sta ~ight sta  low ~ r e a  W.P. P Conv. Hydr D. velacity 
lftl lftl (CfSl 1sq ftl ift) lft) Itt/S) 
LB 6200.00 7912.00 6657.11 3001.99 1712.12 17.52 1.75 2.22 
7912.00 9624.00 18607.48 5562.10 1712.00 48.97 3.25 3.35 
9624.00 11336.00 9342.81 3678.86 1712.01 24.59 2.15 2.54 
11336.00 13048.00 1918.09 1353.80 1511.89 5.05 0.90 1.42 
13048.00 RB 14760.00 1474.51 1160.25 1525.27 3.88 0.76 1.27 

Warning: Divided flow computed for this cross-section. 
warning: The cross-section end points had to be extended vertically far the computed water surface 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4.  his may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REXCH: B1 RS: 12.83 

INPUT 
Description: Flow increaeed by 7,000 cfs and 500 cfs for the Full and 2/3  low 

respectively. Flow is continuing to weir into Model MDBl from 
MDB2 

1/3 Flow: 23.000 cfs 
213 Flow: 29.000 Cf5 
Rlll Plow: 

45.000 cfs 
Station Elevation 

sea Elev 
6450 1170.3 
7600 1168 
lo000 1168 
10880 1167.2 
11140 1168 
14090 1168.6 
14810 1168 
17200 1171.13 

Data 
sea 
6530 
8180 
10100 
10960 
11420 
14380 
15200 

numc 
Elev 
1170 
1167 

1168.1 
1168 

1168.7 
1168.5 
1170.1 

36 
Sta 
6590 
8650 
10330 
11030 
11880 
14640 
15430 

 lev Sta 
1169 6680 

1167.1 9150 
1168.4 10530 
1169 11070 
1170 13200 

1169.1 14750 

Elev Sta 
1170 6750 

1166.9 9830 
1168 10740 
1168 Ill20 
1168 13740 
1168 14780 

Elev 
1170 

1167.7 
1167 

1167.5 
1168.5 
1167.5 
1170 

Manning's n values num= 1 
St8 n Val 
6450 .08 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Confr. Expan 
6450 17200 4389.54204.675 4490.7 .1 .3 

Ineffective Plow num= 1 
Sta L Sta R Elev 
6450 6450 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev (ft) 1170.01 Element Left OB Channel Right OB 
Vel Head Lft) 0.04 we. n-val. 0.080 
W.S. Elev Ift) 1169.97 Reach Len. Ifti 4389.50 4204.67 4490.70 
Crit W.S. Iftl Flow Area lsq ft) 14928.04 
E.G. Slope (ft/ft) 0.003743 Area (sq it) 14928.04 
Q Total (~£0) 23000.00 Flow (cfs) 23000.00 
Top Width lft) 9467.04 Top Width Ifti 9467.04 
vel Total (ft/s) 1.54 ~vg. vel. (ft/s) 1.54 
Max Chl Dath lft1 3.07 Hvdr. Death iftl 1.58 . ~. - - -  

Conv. ~otal (cfsj 375633.5 cbnv. leis) 375633.5 
Length Wtd. (ft) 4204.67 Wetted Per. (ft) 9467.12 
Min Ch El lftl 1166.90 Shear (lblsq ft) 0.37 
Alpha 1.00 Stream Power (lb/ft s) 0.57 
Frctn Loss Ifti 22.45 Cum Volume (acre-ft) 6.44 8110.02 874.14 
C h E Lo98 lftl 0.01 cum SA lacres) 5.02 3373.94 401.82 

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, 
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. 
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CROSSSECTION OUTPUT Profile #2/3 

E.G.  lev Lit1 1170.25 Element Left OB Channel Right OB 
Vel Head ifti 0.04 Wt. "-Val. 0.080 
W.S. Elev ifti 1170.21 Reach Len. ift) 4389.50 4204.67 4490.70 
Crit W.S. lft) Flow A r e a  (sq ftl 17273.31 
E.G. Slope ift/ft) 0.003982 Area isq ft) 17273.31 
Q Total (cfsl 29000.00 Flow (cis) 29000.00 
Top Width iftl 10076.32 Top Width iftl 10076.32 
vel Total ift/s) 1.68 Avg. Vel. ifr/sl 1.68 
Max Chl Dpth lftl 3.31 Hydr. Depth iftl 1.71 
COW. Total Icfsl 459544.4 Conv. Icisl 459544.4 
Length Wtd. Iftl 4204.67 Wetted Per. Ift) 10076.40 
Min Ch El lftl 1166.90 Shear llb/sq ft) 0.43 
Aloha 1.00 Stream Power Ilblft el 0.72 

22.33 Cum Volume (acre-€ti 12.20 9505.83 1019.45 
0.01 cum SA iacresi 9.37 3531.77 417.03 

warning: The energy loss was greater than 1.0 €t 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Pull 

E.G. Elev iftl 
"el Head (ftl 
W.S. Elev rftl 

Element Left OB 

4389.50 

Channel Right OB 

4490 7 0  
Wt, n-Val. 
Reach Len. (ft) 
Flow Area isq ftl 
Area (89 ftl 
Plow l~fs.1 
Top Width ift) 
Avg. vel. (ft/s) 
Hydr. Depth lft) 
conv. fcfsl 

. . 
Crit W.S. iftl 
E.G. Slope iftlft) 
Q Total icfs) 
Top Width ift) 
vel Total (it/al 
Max Chl Dpth iftl 
Conv. Total icfsl 
Length Wtd. ift) 
Min Ch El lit1 
Alpha 
Frctn Loss lftl 
C & E LOSS Iftl 

wettedper: let) 
shear (lb/sq ftl 
stream Power ilh/ft sl 
Cum Volume lacre-ftl 
Cum SA lacres) 

Warning: The crass-section end points had to be extended vertically for the computed water surface 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta 
iftl 
LB 6450.00 
8600.00 
10750 .OO 
12900.00 
15050 .OO 

Area 
1sq ftl 
3553.53 
5291.49 
2372.54 
3268.54 
441.90 

W.P. 
lftl 

Hydr D. 
ift) 
1.79 
2.46 
1.12 
1.52 
0.41 

Velocity 
1it/s1 
1.54 
1.90 
1.13 
1.38 
0.58 

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 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta 
(ft) 
LB 6450.00 
8600.00 

Right Sta 
(ft) 
8600.00 
10750 .OO 

Area 
(sg ftl 
4048.95 
5802.75 

W.P. 
(ft) 

2125.02 
2150.00 

Hydr D. 
lft) 
1.91 
2.70 
1.34 
1.76 
0.51 

Velocity 
irt/s) 
1.65 
2.08 
1.31 
1.57 
0.68 

Warning: The energy loss was greeter than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
rftl ffti 1cf.1 fan iri i t t l  (+ * !  
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15050.00 RB 17200.00 1635.34 1597.62 1852.71 3.63 0.86 1.02 

warning: The cross-section end points had to be extended vertically for the computed water surface 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: B1 RS: 12.03 

INPUT 
Description: Flow increased by 3,000 cfs for the full flow. Flow continues to 

weir into Model MDBl from Model MDB2. 

113 Flow: 23,000 
cis 

213 Flow: 29,000 CfS 
Full Flow: 48.000 Cf8 
Station Elevation 

Sta Elev 
Data 

Sta 
8670 
10470 
11070 
12730 
13960 

Elev 
1148 

1146.3 
1146 
1146 
1146 

Sta 
9700 
10690 
12160 
12820 
14250 

Elev 
1146 
1146 

1144.7 
1145.5 
1148 

Sta 
10000 
10870 
12500 
13310 
14370 

Manning's n values numx 1 
Sta n Val 

8492.84 .08 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
8492.84 14970 5076.854654.204 4360.7 .1 .3 

Ineffective Flow num= 1 
Sta t Sta R Elev 

8492.84 8492.84 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev lft) 
Vel Head lft) 

1147.55 Element 
0.10 wt. n-val 

Left OB Channel Right OB 
0.080 

W.S. Elev lft) 1147.45 Reach Len. lft) 5076.85 4654.20 4360.70 
crit W.S. lft) 1146.42 Flow Area lsq ft) 9190.47 
E.G. Slope Iftlft) 0.008257 Area lsq ft) 9190.47 
Q Total lcfsl 23000.00 Flow lcfs) 23000.00 
TOD Width lft) 5090.29 TOD Width ift) 5090.29 
vei Total ~ft/s) 2.50 AG. vel. ~it/s~ 
Max Chl Dpth lftl 2.75 Hydr. Depth lft) 
Conv. Total Icfsl 253107.5 conv. (cis) 
Length Wtd. iftl 4654.20 Wetted Per. lft) 
Min ch ~l lft) 1144.70 Shear llb/so ft) 
Alpha 
Frctn Loss lit) 
C & E LOSS ift) 

1.00 stream pow& lIb/ft a )  
19.08 Cum Volume (acre-ftl 
0.02 Cum SA (acres) 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. d his may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

cnoss SECTION OUTPUT Profile #2/3 

E.G. Elev let) 1147.92 Element Left OB Channel Right OB 
Vel Head let) 0 . 11 Wt . n-Val. 0.080 
W.S. Elev ift) 1147.81 Reach Len. ift) 5076.85 4654.20 4360.70 
Crit W.S. lft) 1146.58 €low Area lsq ft) 11057.23 
E.G. Slope iftlft) 0.007431 Area lsq ft) 11057.23 
Q Total lcfs) 29000.00 Flow Icfs) 29000.00 
Top Width let) 5274.00 Top Width iftl 5274.00 
vel Total Iftls) 2.62 ~ v g .  vel. Iftls) 2.62 
Man Chl Dpth lft) 3.11 Hydr. Depth Ift) 2.10 
Conv. Total (cis) 336424.2 Con". lcfs) 336424.2 
Length Wtd. lft) 4654.20 Wetted Per. lit) 5274.03 
Min Ch El ift) 1144.70 Shear IIb/sq ft) 0.97 
Alpha 1.00 stream Power Ilblft $1 2.55 
Frctn Loss lft) 19.14 Cum Volume (acre-ft) 12.20 8138.51 1019.45 
C h E Lo88 lttl 0.02 Cum SA (acres) 9.37 2790.92 417.03 

warning:   he conveyance ratio (upstream conveyance divided by downsfream 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 10.3 m). between the current and previous cross 
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sectmn. T h ~ a  may zndlcate the need For addlrlonal cross sections 

CROSS SECTION OUTPUT Profile #full 

E.G. Elev lftl 
Vel Head lft) 
W.S. Elev lftl 
Crit W.S. 1st) 
E.G. Slooe Iftlft) 
Q Total icfs) 
Top Width lit1 
Vel Total Iftls) 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lft) 
Min Ch El Ift) 
Alpha 
Prctn Loss lftl 
C b E LO58 lft) 

1148.78  each Len. lftl 
1147.02 plow Area lsq ft) 
0.006456 Area lsq ftl 
48000.00 Flow (CfS) 
6196.79 ~ o p  Width Iftl 

2.88 ~ v g .  Vel. lft/s) 
4.08 Hydr. Depth (ft) 

597403.4 Conv. (Cis) 
4654.20 wetted Per. lft) 
1144.70 Sheer Ilb/sg ft) 

Left 08 Channel Right OB 
0.080 

5076.85 4654.20 4360.70 
16645.05 
16645.05 
48000.00 

1.00 stream Power llblft sl 3.12 
19 06 cum Volume (acre-ftl 83.19 13945.85 2196.50 
0.02 cum SA (acres1 36.05 3688.27 452.70 

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 

warning:  he energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

left sta ~ight sta Plow Area W.P. % Conv. Hydr D. velocity 
Iftl lft) ("fa) Isq ftl let) lftl Iftlsl 
LB 8492.84 9788.27 809.38 565.25 683.40 3.52 0.83 1.43 
9788.27 11083.70 4687.58 2094.18 1295.44 20.38 1.62 2.24 
11083.70 12379.14 7346.18 2742.09 1295.43 31.94 2.12 2.68 
12379.14 13674.57 8223.48 2934.13 1295.44 35.75 2.26 2.80 
13674.57 RB 14970.00 1933.38 854.81 520.60 8.41 1.64 2.26 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4.   his may indicate the need for additional cross sections 

warning:   he energy loss was greater then 1.0 tt 10.3 m). between the current and previous cross 
. section.  his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) (~f.51 1% it1 lft) lft) lft18) 
LB 8492.84 9788.27 1298.36 838.03 831.10 4.48 1.01 1.55 
9788.27 11083.70 6214.67 2560.83 1295.44 21.43 1.98 2.43 
11083.70 12379.14 9050.55 3208.74 1295.43 31.21 2.48 2.82 
12379.14 13674.57 9971.17 3400.79 1295.44 34.38 2.63 2.93 
13674.57 RE 14970.00 2465.25 1048.83 556.62 8.50 1.88 2.35 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4.   his may indicate the need for additional cross sections 

warning:  he energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section.   hie may indicate the need For additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Plow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl Ids) lsq ft) lit1 lftl lftlsl 
LB 8492.84 9788.27 3597.43 194L.92 1293.66 7.49 1.50 1.85 
9788.27 11083.70 11060.79 3811.84 1295.44 23.04 2.95 2.90 

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 

warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: B1 RS: 11.15 

INPUT 
Descrzptian: Flow increased by 6.500 cfs for the full flow. Plow continues to 

weir into Model MDBl from Model MD82. 

113 Flow: 23,000 

McMicken Darn 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEJ Profe.ssiona1 Services, LLC 

Ocfobev 2001 



MODEL MDBl 
p. 18 

Full Flow: 54.500 CfS 
station Elevation Data 

Sta Elev Sta 
5850 1130 5960 
7380 1126 7790 
8200 1124 8300 
9820 1126 10000 
11080 1126 12060 
12830 1126 13320 
13940 1127.6 14040 
14440 1129 14620 

40 
Sta 
6080 
7950 
8450 
10170 
12350 
13450 
14130 
14740 

Elev 
1130 
1124 

1123.7 
1126 
1128 

1128.3 
1129 
1130 

Sta 
6240 
8080 
8660 
10390 
12500 
13600 
14180 
14880 

Elev 
1129.6 
1124 
1124 

1125.8 
1128 
1128 

1127.8 
1130 

Sta 
7230 
8190 
9750 

10830 
12560 
13800 
14200 
15000 

Elev 
i128 

1123 .8 
1126 

1125.6 
1127 
1128 
1128 

1130.5 

~anning's n Values num= 1 
Sta n Val 
5850 .08 

~ a n k  sta:  eft ~ight ~engths: left channel Right coeif Contr. Enpan 
5850 15000 3414.52856.789 2730.8 .1 -3 

~neffective  low num= 2 
sta L Sta R Elev Sta L Sta R Elev 
5850 5850 15000 15000 1130.5 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev (ft) 
vel Head (ft) 
W.S. Elev (ft) 
crit W.S. (ft) 
E.G. Slope lft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel ~otal (ft/a) 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
LengLh Wtd. ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C & E LOSE (ft) 

Element 
we. "-Val. 
Reach Len. (ft) 
FIOW Area (sq ftl 
Area (sq ft) 
Flow (cfsl 
Top Width (ftl 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Con". (cfs) 
Wetted Per. (ft) 
shear ilb/sq ft) 
stream Power (lb/ft s) 
cum Volume (acre-ft) 
Cum SA (acres) 

  eft OE Channel Right OB 
0.080 

3444.50 2856.79 2730.80 
15258.18 
15258.18 
23000.00 

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.   his may indicate the need for additional cross sections. 
warning:   he energy loss w a s  greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ft) 
Vel Heed (ft) 
W.S. Elev (re) 
crit W.S. ift) 
E.G. slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ft/s) 
Max Chl D ~ t h  (€ti 
Conv.  TO^& (~fal 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E LO65 (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (aq ft) 
Area (sq ftl 
 low Icfe) 
Top Wldth (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (it) 
Con". icfsl 
Wetted Per. (ft) 
shear ilb/sq ft) 
stream Power (Ib/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 

3444.50 

Channel 
0.080 

2856.79 
17469.69 
17469.69 

Right 08 

2730.80 

warning: ~ivided 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.   his may indicate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ft) 1129.83 Element  eft OB 
vel Head ifti 0.07 Wt. n-Val. 
W.S. Elev (ft) 1129.76 Reach Len. (ft) 3444.50 
crit W.S. (ft) 1127.10 plow Area Lsq ftl 
E.G. Slope lft/ft) 0.002945 Area (sq ft) 
Q Total (cfs) 54500.00 Flow LC~S) 
Top Width (ft) 8646.75 Top Width (ftl 
vel Total Ift/sl 2.10 Avg. Vel. (ft/sl 
Max Chl Dpth (£ti 6.06 Hydr. Depth lft) 
Conv Total IC€S) 1004289.0 Con". (cfal 1 

Channel Right OB 
0.080 
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warning: ~ivided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m ) .  between the current and previous cross 

nection.   hi^ may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Ste 
ift) 

Right Sta 
ift) 
7680.00 
9510.00 
11340.00 
13170.00 
RB 15000.00 

Area 
isq ftl 
990.15 
7102.88 
4531.59 
2167.81 
459.73 

W.P. 
iftl 

706.90 
1830.02 
1830.00 
1830.01 
1052.65 

Hydr D. 
(ftl 
1.40 
3.88 
2.48 
1.18 
0.44 

warning: ~ivided flow computed for this cross-section. 
warning:  he conveyance rati0,iupstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
wa~ning: =he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft sta Right Sta Flow Area w.P. % Conv. Xydr D. Velocity 
iftl (ftl (cfsl iss f t t  (ft) ift) (ftlsl 
LB 5850.00 7680.00 1240.67 1229.12 891.88 4.28 1.38 1.01 
7680.00 9510.00 16180.66 7649.96 1830.02 55.80 4.18 2.12 
9510.00 11340.00 8191.00 5084.67 1830.00 28.24 2.78 1.61 
11340.00 13170.00 2878.40 2714.89 1830.01 9.93 1.48 1.06 
13170.00 RE 15000.00 509.28 791.03 1163.76 1.76 0.68 0.64 

Warning: Divided flow computed for this cross-section. 
warning:   he conveyance ratio lupstreem conveyance divided by downstream conveyance) is less 

a 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 ml. berween the current and previous cross 

eection. This may indicate the need for additional cross sections. 

FLOW DISTRIB~ION OUTPUT Profile #Full 

 eft sea night Sta Flow Area W.P. k Conv. Hydr D. Velocity 
ift) iftl (cfsl (sq ftl (ftl ift) (ftl*) 

LB 5850.00 7680.00 3020.29 2519.84 1627.20 5.54 1.55 1.20 
7680.00 9510 .OO 25825.76 9571.55 1830.02 47.39 5.23 2.70 
9510.00 11340.00 15354.23 7006.25 1830.00 28.17 3.83 2.19 
11340.00 13170.00 7716.07 4636.47 1830.01 14.16 2.53 1.66 
13170.00 RB 15000.00 2583.65 2238.41 1529 60 4.74 1.46 1.15 

warning: Divided flow computed for this cross-section. 
warning:  he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: B1 RS: 10.61 

INPUT 
~escription:  low increased by 5.500 cfs for the full flow. Flow continues to 

weir into Model MU81 from Model MDB2. 

1 3  1 :  23,000 
Cf s 

2/3 Plow: 29,000 ~ f s  
~"11 Plow: 60,000 cfs 
Station Elevation Data 

Sta Elev Sta 
6070 1120 6190 
7320 1117.5 7470 
8500 1114.7 8760 
9570 1114 9690 

27 
Sta 
6400 
7760 
8940 
10000 
11990 

Elev 
1118 
1118 
1114 

1112.6 
1114 

Sta 
6990 
7920 
9010 
10230 
12400 

Elev 
1117 
1117 
1114 
Ill2 
1116 

Sta 
7140 
8270 
9260 

10520 
12790 

Elev 
1117.3 
1116 

1112.8 
1112.2 
1117 

Mannlngcs n Values num= 1 

a Sta n Val 
6070 .08 

McMicken Dam 
Spillway Delineatiorz Studj, 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEI Professional Services, LLC 

Octohe~ 2001 



MODEL MDBl 
p.20 

~ a n k  Sta: Left night 
6070 13340 

CROSS SECTION OUTPUT 

E.G. Eleviftl 
Ye1 Head iftl 
W.S. Elev iftl 
crit W.S. iftl 
E.G. Slope iftlft) 
Q Tot81 icfsl 
Top Width ifC1 
Vel Total ift/sl 
  ax Chl D ~ t h  lft) 
Conv. Total icfsl 
Length Wtd. Ifti 
Min Ch El iftl 
Alpha 
PrctD LO85 ift) 
C & E LOSS lftl 

~engths:  eft Channel Right Coeff Contr. Expan 
5109.53705.168 1624.08 .1 . 3  

Profile #l/3 

1115.45 Element  eft OB Channel Right OB 
0.15 wt. n-val. 0.080 

1115.30 Reach Len. iftl 5109.50 3705.17 1624.08 
1114.29 Flow Area isq ftl 7504.25 
0.011239 Area isq fti 7504.25 
23000.00 Flow icfsl 23000.00 
3864.40 TOP Width ift) 3864.40 

3.06 Avg. Vel. ift/sl 3.06 
3.30 Hydr. Depth iftl 1.94 

216951.0 Con". icfsl 216951 0 
3705.17 Wetted Per. iftl 3864.42 
1112.00 Shear ilblsq ftl 1.36 

1.00 stream Power ilblft sl 4.18 
10.67 cum volume iacre-ftl 6.44 4893.46 874.14 
0.03 Cum SA lacresl 5.02 1647.69 401.82 

wa~ning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4.   his may indicate the need for additional cross sections. 

warning:  he energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. ~ h i a  may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev iftl 1115.89 Element Left OB Channel Right OB 
Vel Head ift) 0.15 wt. n-val. 0.080 
W.S. Elev iftl 1115.74 Reach Len. ift). 5109.50 3105.17 1624.08 
crit w.S. iftl 1114.49 plow Area isq ft) 9217.70 
E.G. Slope iftlftl 0.009521 Area isq ft) 9217.70 
Q Total icfs) 29000.00 Flow icfsl 29000.00 
Top Width ift) 4030.19 Top Width iftl 4030.19 
vel Total ift/sI 3.15 ~ v g .  Vel. ift/sl 3.15 
Max Chl Dpth iftl 3.74 Hydr. Depth lit1 2.29 
Conv. Total icfsl 297206.6 Conv. (cfsl 297206.6 
Length wtd. lft) 3705.17 Wetted Per. lit1 4030.20 
Min Ch El ift) 1112.00 shear ilblsq ft1 1.36 
Alpha 1.00 stream Power ilblft s) 4.28 
Erctn ~ o s s  iftl 10.69 cum volume (acre-ft) 12.20 5739.41 1019.45 
C h E Loss iftl 0.03 Cum SA (acres1 9.37 1726.47 417.03 

warning:   he conveyance ratio (~pstream 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. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev ift) 1118.05 Element Left OB Channel Right 08 
Vel Head lit1 0.14 Wt. n-Val. 0.080 
W.S. Elev lit) 1117.91 Reach Len. ift) 5109.50 3705.17 1624.08 
Crit W.S. iftl  low Area ieq ft) 19938.84 

E.G. Slope ift/ftl 
0 Total lcfsl 
Fop Width ift) 
vel Taral ift/sI 
Max Chl Dpth iftl 
Conv. ~otal icfsl 
Lenath Wtd. ift) 
~in'ch EL let) 
Alpha 
Frctn Loss lit1 
C & E LOSS iftl 

0.005926 Area ieq ftl 19938.84 
60000.00 Flow icfsl 60000.00 
6530.95 Top Width iftl 6530.95 

3.01 ~ v g .  vel. iftlsl 3.01 
5.91 Hydr. Depth ift) 3.05 

779386.3 Conv. icfs) 779386.3 
3705.17 wetted Per. iftl 6530.98 
1112.00 shear ilb/sq ft) 1.13 

1.00 stream Power iIb/ft sl 3.40 
11.34 cum volume (acre-ft) 83.19 10163.59 2196.50 
0.02 Cum SA (acres) 36.05 2397.58 452.70 

warnina: Divided flow cornouted for this cross-section ~~ ~ 

warning: The conveyance ratio iupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4.   his may indicate the need for additional cross sections 

warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Prqfile #1/3 

Left Sta Riaht sea Flow Area W.P. % C O ~ Y .  HydrD. Velocity 
ift) irF) I C ~ ~ I  i ~ q  ft) I E ~ I  ift~ ift/s~ 
7524.00 8978.00 1031.27 564.93 584.97 4.48 0.97 1.83 
8978.00 10432.00 10855.10 3338.26 1454.01 47.20 2.30 3.25 

McMicken Dam 
Spillway Delir~eation Study 
FCD 98-32 

Hoskin. Exgineering Consultarzts, Inc. 
DEI Professional Services, LLC 

Octobe~ 2001 



MODEL MDBl 
P 21 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4.   his may indicate the need for additional cross sections. 

warning:   he energy loss w a s  greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

elocity 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4.   his may indicate the need for additional cross sections 

warning: The energy loss was greater than 1.0 fr 10.3 ml. between the current and previous cross 
section. This may indicate the need far additional cross sections. 

FLOW DISTRIBLTION OUTPUT Profile #Full 

 eft Sta 
l f l l  

~ight Sta 
lft) 

W.P. 
lft) 

1071.43 
1310.51 
1454.01 
1454.00 
1241.04 

Hydr D. 
(St1 
0.46 
2.24 
4.90 
4.87 
1.86 

Velocity 
ift/*I 
0.72 
2.06 
3.48 
3.47 
1.82 

warning: oivided flow computed for this cross-section. 
warning:   he conveyance ratio (upstream conveyance divlded by downstream conveyance) is less 

than 0.7 or greater than 1.4.   his may indicate the need for additional cross sections 
warning:   he energy loss was greater than 1.0 £r 10.3 ml. between the current and previous cross 

section. s hi^ may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: 81 RS: 9.91 

INPUT 
Description: 1/3 Flow: 23,300 cis 
2/3 Flow: 29,000 cfs 
Full Flow: 60.000 

cfa 
Station Elevation 

Sta Elev 
6730 1110 
8650 1100 
9280 1100 
10250 1100.4 

Data 
Sta 
7190 
8800 
10000 
10270 
11170 
12410 
13250 

num- 
Elev 
1108 

1099.8 
1098.9 
1100 

1102.6 
1104 
1106 

34 
Sta Elev 
7480 1106 
8950 1100 
10160 1100 

Elev 
1104 

1100.2 
1099.5 
1100.6 
1103 
1104 
1108 

Sta 
7950 
9160 
10230 
10700 
11560 
13000 

Elev 
1102 

1100.5 
1100 

1101.4 
1102.7 
1105 

~anning's n values num= 1 
Sta n Val 
6730 .08 

~ a n k  sta:  eft ~ight ~engths:  eft Channel ~ight Coeff Contr. Expan. 
6730 13530 3080.63144.326 2269.3 .1 .3 

cnoss SECTION OUTPUT Profile #1/3 

E.G. Elev lit1 
Vel Head (ftl 
W.S. Elev lft) 
Crit W.S. lit) 
E.G. Slope lft/ft) 
Q Total icfsi 
Top Width lit1 
vel Total lft/sl 
Max Chl Dpth lftl 
COIIV. Total (cfsl 
Length Wtd. iftl 
Min Ch El lftl 
Alpha 
Frctn Loss (ft) 
C & E Loss ift) 

Element 
Wt. n-Val. 
Reach Len. lft) 
plow Area lsq ft) 
Area Vsq ft) 
Flow (cfs) 
Top Width lftl 
Avg. Vel. lft/sl 
Hydr. Depth lft) 
COILV. Ic~s) 
Wetted Per. lft) 
shear llb/sq Lt) 
stream Power lIb/ft s) 
Cum Volume lacre-ft) 
Corn SA iacresl 

Left OB 

3080.60 

Channel 
0.080 

Right OB 

2269.30 
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Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 

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. 

warning: The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

E.G. Elev (£ti 
Vel Head (ftl 
W.S. Elev (£ti 
Crit W.S. lft) 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width lftl 
Vel Total lft/sl 
Max Chl Dpth (It) 
Conv. Total (cfs) 
Length wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS IfL) 

Profile #2/3 

1105.17 Element Left OB Channel Right OE 
0.04 wt . n-val. 0.080 

1105.13 Reach Len. (ft) 3080.60 3144.33 2269.30 
plow Area lsq it1 18644.20 

0.001375 A r e a  (sq it) 18644.20 
29000.00 Flow (cfsl 29000.00 
5493.39 Top Width (ftl 5493.39 

1.56 A V ~ .  Vel. (ftlsl 1.56 
6.23 Hydr. Depth (ftl 3.39 

782075.4 Con". lcfsl 782075.4 
3144.33 Wetted Per. ift) 5493.44 
l098.90 Shear ilblsq ft) 0.29 

1.00 Stream Power Ilblft s) 0.45 
13.01 cum volume (acre-ftl 12.20 4554.45 1019.45 
0.05 cum SA (acres1 9.37 1321.44 417.03 

warning:   he velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 
additional croas sections. 

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. 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.   his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev Lft) 
vel Head (ftl 
W.S. Elev lft) 
Crit W.S. (ft) 
E.G. Slope Iftlft) 
Q Total (cfs) 
~ o p  Width lft) 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
COW. Total (cfs) 
Length Wtd. (it1 
Min Ch El lft) 
Alpha 
prctn Loss (ft) 
C h E LOBS (ft) 

Element 
we. n-Val. 
Reach Len. iftl 
€low Area (sq ft) 
Area i sq  £ti 
Plow (cfs) 
Top wldth (ft) 
Avg. Vel. iftls) 
Hydr. Depth (it) 
COnV. (~€6) 
Wetted Per. (it) 
shear (lblsq ftl 
stream power (lblft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB 

3080.60 

Channel 
0.080 

3144.33 
27173.25 

Right OB 

2269.30 

warning:  he conveyance ratio ("pstreem conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4.   his 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.  his may indicate the need for additional croas sections. 

FLOW DISTRIBUTION OUTPUT Profile #I13 

 eft Sta Right Sta Flow Area W.P. i Conv. Hydr D. Veloclty 
(it1 (ftl ICE=) (sq ftl (ft) lit) (ftIS1 
LB 6730.00 8090.00 870.38 976.87 513.75 3.78 1.90 0.89 
8090.00 9450.00 9194.60 5932.60 1360.00 39.98 4.36 1.55 
9450.00 10810.00 10468.23 6112.86 1360.02 45.51 4.72 1.63 
10810.00 12170.00 2205.63 2519.09 1360.00 9.59 1.85 0.88 
12170.00 RB 13530.00 261.16 562.80 787.48 1.14 0.71 0.46 

warning:   he velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

varning:   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. 

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. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft Sta Right Sta Flow Area W.P. % conv. Hydr D. Velocity 
(ftl (ft) icfs) (sq £ti (ft) (ft) (it/=) 
LB 6730.00 8090.00 1234.59 1195.16 544.69 4.26 2.19 1.03 
8090.00 9450.00 11264.07 6493.56 1360.00 38.84 4.77 1.73 
9450.00 10810.00 12686.37 6973.82 1360.02 43.75 5.13 1.82 
10810.00 12170.00 3249.54 3080.06 1360.00 11.21 2.26 1.06 
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warning: The velocity head has changed by more than 0.5 ft 10.15 ml. 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 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left sea Right sta Flow Area W.P. t Conv. Hydr D. Velocity 
(ft) (ftl (~f.3) isq ft) (£ti i f t l  1rt/s> 
LB 6730.00 8090.00 3227.48 2102.02 699.50 5.38 3.01 1.54 
8090.00 9450.00 21337.13 8517.29 1360.00 35.56 6.26 2.51 
9450.00 10810.00 23379.57 8997.55 1360.02 38.97 6.62 2.60 
10810.00 12170.00 9087.72 5103.79 1360.00 15.15 3.75 1.78 
12170.00 RB 13530.00 2968.10 2452.62 1166.40 4.95 2.10 1.21 

warning: The conveyance ratio Lupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicete the need for additional cross sections. 

warnine: w he enerov loss was areater than 1.0 ft (0.3 mi. between the current and Drevious cross -. 
section. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: B1 RE: 9.31 

INPUT 
Description: 1/3 Flow: 23,000 cis 
213 Flow: 29,000 cf5 
Full Flow: 60,000 

CfS 
station  levat ti on Data num- 16 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

~anning's n Values numi 1 
sta n Val 

7445.22 .08 

~ a n k  sta: Left Right Lengths: Left channel Right Coeff Cantr. Expan 
7445.2214395.22 3833.53735.754 3432.6 .1 .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ftl 

1091.77 Element Left OE Channel Right OE 
0.65 lit. "-Val. 0.080 

1091.12 Reach Len. (ftl 3833.50 3735.75 3432.60 
crIt W.S. ifti 1091.12 FIOW kea I& it) 
E.G. Slope Lft/ft) 0.088812 Area (sq ft) 
Q Total (cfs) 23000.00 Flow (cfs) 
TOP Width lftl 2834.08 Top Wldth (ft) 
vel Total Lft/sl 6.45 Av9. Vel. (ttlsl 
Max Chl Dpth 'Lft) 3.42 HY&. Depth (ftl 1.26 
Canv. Total (cfsl 77177.8 Conv. (cfs) 77177.8 
Length Wtd. (ft) 3735.75 Wetted per. lit) 2834.16 
Min Ch El (ftl 1087.70 Shear (lb/sq ftl 6.98 
Alpha 1.00 Stream Power Ilblft s) 45.00 
Frctn Loss lftl 6.08 Cum Volume (acre-ftl 6.44 3155.90 874.14 
c h E Loss lft) 0.19 Cum S4 (acres) 5.02 957.98 401.82 

warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: Divided flow computed for this croas-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 m ) .  Thia may indicate the need Lor 

additional crass sections. 
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 cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. Thia 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. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev lft) 1092.11 Element Left OB Channel ~ight OB 
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Vel Head ift) 
W.S. Elev ift) 
Crit W.S. ift) 
E.G. Slope (ft/ft) 
Q Total icfs) 
Top Width ift) 
vel Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total icfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
FrCCn LOS9 iftl 
C & E LOSS ifti 

Wt. n-Val. 
Reach Len. lit) 
  low Area (sq ft) 
Area isq ft) 
Plow (~£8) 
Top Width ift) 
Avg. Vel. iftls) 
Hydr. Depth (ft) 
conv. icfs) 
Wetted Per. lft) 
Shear ilb/sq ft) 
stream Power ilb/ft s) 
cum Volume (acre-ft) 
Cum SA (acres) 

warning: ~ivided flow ~omputed for this cross-section. 
warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need for 

additional cross sections. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4.   his m y  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.   his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ft) 
Ye1 Head ift! 
W.S. Elev ift) 
crit W.S. Lft) 
E.G. Slope [ft/ft) 
Q Total ("fa) 
Top Width ift) 
Vel Total ift/~) 
Max Chl DDth ift) 
Conv. ~otal icfs) 
Length Wtd. Ift) 
Min Ch El iftl 
Alpha 
FrCtn Loss ift) 
C & E L O 8 8  ift) 

Element 
Wt. n-Val. 
Reach Len. ift) 
Flow Area lsq ft! 
Area isq ft) 
Flow lcfs) 
Top Width ift) 
Avg. Vel. ift/s) 
Hydr. Depth iftl 
Con". lcfsl 
Wetted Per. lft) 
Shear ilb/sq ft) 
stream Power ilb/ft 
cum volume (acre-it! 
Cum SA [acres) 

Left OB 

3833.50 

83.19 
36.05 

Channel 
0.080 

Right OB 

3432.60 

2196.50 
452.70 

• warn&g: The conveyance ratio Iupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. ~ h i a  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 €or additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta Right Sta Flow Area W.P. $ conv. Hydr D. Velocity 
ift) ift) icfs) iss ftl iftl ift) lft/s) 
8835.22 10225.22 15019.68 2044.17 1192.49 65.30 1.71 7.35 
10225.22 11615.22 7836.21 1448.52 1337.53 34.07 1.08 5.41 
11615.22 13005.22 144.11 72.84 304.14 0.63 0.24 1.98 

warning: The energy equation could not be balanced within the specified number of iterations. The 
~i-owam selected the water surface that had the least amount of error between computed 
and-assumed values. 

warning: Divided flow computed for this cross-section. 
warning:   he velocity heed has changed by more than 0.5 ft io.15 m). This may indicate the need for 

additional ~ ~ 0 6 8  sections. 
warning:   he conveyance ratio (~pstreem conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4.   his 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. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft sta ~ight sea Flow Area W.P. $ Con". Hydr D. Veloclty 
(ft! ift) (c~s) isq ftl lftl ift) ift/s) 
8835.22 10225.22 17348.48 2571.52 1235.92 59.82 2.08 6.75 
10225.22 11615.22 11001.41 2035.08 1363.61 37.94 1.49 5.41 
11615.22 13005.22 650.11 264.84 579.94 2.24 0.46 2.45 

Warning: Divided flow computed for this cross-section. 
warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
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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. ?his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta 
Iftl 

Right Sta 
lftl 

Area 
lea ftl 

W.P. 
(ftl 

1112.59 
1390.03 
1390.09 
1390.00 
477.97 

Hydr D. 
lftl 
0.92 
3.97 
3.62 
1.97 
0.41 

Velocity 
1rt/s1 
1.83 
4.84 
4.55 
3.03 
1.06 

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 

WarninQ: The enemy loss was cireater than 1.0 ft (0.3 ml. between the current and orevious cross -. - eection. This may iEdicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: B1 RS: 8.63 

INPUT 
Description: 1/3 Flow: 23,000 cfs 
2/3 Flow: 29.000 CfS 
Full Flow: 60,000 

CfS 
Station Elevation Data "urn= 33 

Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 
7385.69 1090 7755.69 1088 8065.69 1086 8255.69 1084 8485.69 1082 
8725.69 1080 8785.69 1079.5 8995.69 1079.5 9085.69 1080 9225.69 1082 

Manning's n Values num= 1 
Sta n Val 

7385.69 .08 

a Bank Sta: Left ~ight Lengths: Left Channel Right coeff cantr. ~xpan 
'73856916015.69 3143.8 4723.81 5770.63 .1 .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev (ftl 1085.17 Element Left OB Channel Right OB 
vel Head lft) 0.01 Wt. n-Val. 0.080 
W.S. Elev (ft) 1085.16 Reach Len. lftl 3143.80 4723.81 5770.63 
crit w.8. lit1 1081.12 Flow Area (sq ftl 23752.86 
E.G. Slope (ft/ftl 0.000468 Area (sq ftl 23752.86 
Q Total (cfs) 23000.00 Flow (cfs) 23000.00 
Top Width (it) 6346.26 Top Width (ft) 6346.26 
vel Total (ft/s) 0.97 Avs. vel. (ft/s) 0.97 
Max Chl Dpth (ft) 5.66 Hydr. Depth (ftl 3.74 
Conv. Total (cfs) 1063524.1 Conv. (cia) 1063524.1 
Length Wtd. (ft) 4723.81 Wetted per. lft) 6346.39 
Min Ch El lft) 1079.50 Shear llb/so ftl 0.11 
Alpha 1.00 stream pow& llb/ft s)  0.11 
Frctn Loss (ftl 5.80 Cum Volume (acre-ft) 6.44 1984.48 874.14 
C & E Loss (ft) 0.03 Cum SA (acres) 5.02 564.32 401.82 

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 far additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev lft) 1085.58 Element Left OB 
Vel Head lft) 0.02 Wt. "-Val. 
W.8. Elev lftl 1085.67 Reach Len. (it) 3143.80 
Crit W.S. (ft) Flow Area (sq ftl 
E.G. Slow Iitlfti 0.000501 Area (so ftl 
Q Total '(cfsl 29000.00 Flow icP.1 
Top Width (ft) 6511.46 Top Width (ftl 
vel Total ift/s) 1.07 ~ v g .  vel. (ft/s) 
Max Chl Dpth lit1 6.17 Hydr. Depth (it) 
Conv. Total (cfsl 1296005.9 Conv. lcfsl 
Length Wtd. lft) 4723.81 Wetted Per. lit1 

a MLn Ch El (ft) 1079 50 Shear llb/sq ftl 
~lpha 1 00 stream Power llb/ft s )  
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Frctn Loss (ftl 5.93 Cum Volume (acre-ft) 12.20 2338.18 1019 45 
C & E LOSS (it) 0.03 Cum SA (acres) 9.37 592.88 417.03 

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 it (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head (it) 
W.S. Elev lftl 
crit W.S. ifti 
E.G. Slope lft/ft) 
Q Total (cfs) 
Top Width lftl 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
COnv. Total (cis) 
Length Wtd. Ifti 
Min Ch El lftl 
Alpha 

Profile #~ull 

1087.94 Element 
0.03 W f  . n-Val. 

1087.91 Reach Len. (it) 
Flow Area lsq ft) 

0.000576 Area lsq ft) 
60000.00 Flow (cfs) 
7758.73 Top Width (ft) 

1.40 Avg. Vel. (rt/s) 
8.41 Hydr. Depth (ft) 

2500699.3 Canv. (cfs) 
4723.81 Wetted per. (it) 
1079.50 Shear (lbfsq ftl 

1.00 stream Power (lb/ft s) 
5.66 Cumvolume (acre-ft) 
0.02 Cum SA (acres) 

Left OE Channel Right OB 
0.080 

3143.80 4723.81 5770.63 
42994.59 

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. 
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. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta Right Sta Flow Area W.P. k Conv. Hydr D. Velocity 
(ftl lit) (c~s) ( s q  ft) (ft) lft) (ftfs) 
LB 7385.69 9111.69 3344.44 3686.33 966.01 14.54 3.82 0.91 
9111.69 10837.69 8872.62 8349.45 1726.02 38.58 4.84 1.06 
10837.69 12563.69 8921.88 8377.33 1726.07 38.79 4.85 1.07 
12563.69 14289.69 1841.96 3250.82 1726.00 8.01 1.88 0.57 
14289.69 RB 16015.69 19.11 88.95 202.28 0.08 0.44 0.21 

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 far 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. 

FLOW DISTRIBIPI.ION OUTPUT Profile #2/3 

 eft sea night sta Flow Area W.P. \ Conv. Hydr D. Velocity 
(ft) (£ti ("fa) (sq ft) (it) (ftl lft/s) 
LB 7385.69 9111.69 4175.92 4189.62 1014.30 14.40 4.13 1.00 
9111.69 10837.69 10921.76 9226.78 1726.02 37.66 5.35 1.18 
10837.69 12563.69 10976.61 9254.65 1726.07 37.85 5.36 1.19 
12563.69 14289.69 2858.49 4128.14 1726.00 9.86 2.39 0 69 
14289.69 

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 cmss sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

PLOW DISTRIBUTION OUTPUT Profile #Full 

left Sta 
(ft) 
LB 7385.69 
9111.69 

Right Sta 
(ft) 
9111.69 
10837.69 
12563.69 
14289.69 
RB 16015.69 

Area 
18q ft) 
6812.82 
13098.05 
13125.93 
7999.42 
1958.38 

W.P. 
lft) 

1341.92 
1726.02 
1726.07 
1726.00 
1238.88 

Velocity 
(ftfsl 
1.21 
1.58 
1.58 
1.14 
0.60 

warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyanc& 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. 

CROSS SECTION RIVER: MCMICKEN DAM 
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REACH: B1 RS: 7.84 

INPUT 
Description: cross section located noxth of Dysart Drain.   he area located west 

of Dysart Road modeled as ineffective flow. The flaw in this 
~ection Only includes the flow that is located east of Dysart Road 
in cross section 8.63. 

1/3 Flow: 20,000 cfs 
21.4 Plow: 

24,000 CfS 
Full Flow: 46.000 CfS 
station Elevation ~ a r a  numi 69 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7843.91 1086 8130.08 1084 8413.14 1082 8661.29 1080 88: 

Manning's n Values num= 3 
Sta n Val Sts n Val Sta n Val 

7843.91 .08 7843.91 .08 14157.8 .08 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
7843.91 14157.8 125 141.87 1454.38 .1 .3 

~neffective  low num. 1 
Sta L Sta n Elev 

12906.819616.45 1084 
 locked Obstructions num- 13 

Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 
9576.8 9726.8 1074.1 9726.8 9912.8 1074.9 9912.8 10140.8 1075.75 

10140.8 10726.8 1077.85 10726.8 11016.8 1080 11016.8 11156.8 1081.5 
11156.8 11234.8 1083 11234.8 11346.8 1081.5 11346.8 11726.8 1080 
11726.8 12306.8 1081 12306.812448.33 108212448.33 12526.8 1082.2 
12526.8 12726.8 1082.7 

CROSS SECTION OUTPUT Pxrofle 11113 

E.G. Elev lftl 1079.34 Element Left OB Channel Rlght OB 
vel Head (ft) 0.27 wt. n-val. 0.080 
W.S. Elev lftl 1079.07 Reach Len. (ftl 125.00 141.87 1454.38 
Crit W.S. lftl 1077.94 Flow Area (sq €ti 4771.09 
E.G. Slope ift/ftl 0.014968 Area ( s g  €t) 4771.09 10540.48 
Q Total Lcfs) 20000.00 Flow (cfsl 20000 .OO 
Top Wldth lftl 6745.50 Top Width (ft) 1900.26 4845.24 
vel Total lft/sl 4.19 ~ v g .  V e l .  Iftls) 4.19 
Max Chl Dpth (ftl 5.17 Hydr. Depth (ft) 2.51 
Conv Total (cfs) 163472.6 Conv. (cfsl 163472.6 
Length Wtd. (ft) 141.87 Wetted Per. (ftl 1904.30 
Min Ch El lft) 1073.91 Shear (Iblsq ftl 2.34 
Alpha 1.00 Stream Power (lblft s)  9.81 
FrCfn LO58 (ftl 2.95 Cum Volume (acre-ft) 6.44 437.85 175.96 
c & E Loss (ftl 0.03 cum SA (acres1 5.02 117.18 80.89 

~arning: ~ivided flow computed t o r  this cross-section. 
warning:   he 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 crass sections 
warning:   he energy loss was greater then 1.0 ft 10.3 ml. between the current and previous cross 

section. =his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ft) 1079.73 Element Left OB Charnel Right OB 
Vel Head lft) 0.30 wt. n-val. ' 0.080 
w.S. Elev (ftl 1079.43 Reach Len. (ftl 125.00 141.87 1454.38 
Crit W.S. lftl 1078.16 Flow Area lsq ft) 5456.38 
E.G. Slope (ftlftl 0.014392 Area (sq ftl 5456.38 12292.66 
Q Total (cfs) 24000.00 Flow ICES) 24000.00 
Top Width lft) 6991.98 Top Width (ttl 1963.40 5028.58 
vel Total lft/s) 4.40 ~ v g .  vel. (ft/sl 4.40 
Max Chl Dpth (ft) 5.52 Hydr. Depth (ft) 2.78 
Conv. Total (cfs) 200053.5 Canv. (cfsl 200053.5 
Length Wtd. lft) 141.87 Wetted Per. Iftl 1967.44 
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Min Ch El (ftl 1073.91 Shear (lb/sq ftl 2.49 
Alpha 1.00 stream Power (lh/ft s1 10.96 
Frcrn LOSS /ftl 2.16 m m  volume (acre-ftl 12.20 577.22 205.21 
c & E LOSS Iftl 0.00 cum SA (acres1 9.37 133.35 83.95 

Warning: Divided flow computed for this cross-section. 
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 
Warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ffl 
Vel Head (€ti 
W.S. Elev lftl 
Crit W.S. (ftl 
E.G. Slope Ift/ft) 
Q Total icfsl 
Top Width (ftl 
vel Total (ttlsl 
Max Chl Dpth (fti 
Con". Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn loss (ftl 
C & E LO86 (€ti 

Element 
Wt. n-Val. 
Reach Len. (ftl 
 low Area (sq ftl 
Area (sq it1 
  low (cfel 
Top Width (ftl 
Avg. vel. ift/e) 
Hvdr. DeDth (ftl 
conv. (cis) 
Wetted Per. (ttl 
shear (lblsq ftl 
stream Power (lb/ft 61 
cum volume (acre-it1 
Cum SA (acres1 

Channel 
0.080 
141.87 

Right OB 

1454.38 

26485.67 

5458.65 

warning: ~ivided flow computed for this cross-section. 
warning: The cross-section end points had to be extended vertically for the computed water surface. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

 eft sta ~ight sta Flow Area W.P. % conv. Hydr D. Velocity 
(£ti (ftl (cfsl (nq it) (ftl (ftl (ft/sl 
LB 7843.91 9106.69 2963.09 805.56 366.55 14.82 2.20 3.68 
9106.69 10369.47 16480.86 3703.95 1266.78 82.40 2.93 4.45 
10369.47 11632.24 556.04 261.60 270.97 2.78 0.97 2.13 

warning: ~ivided flow computed forthis cross-section. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater then 1.4. This may indicate the need for additional cross sections 
warning: ?he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. VeloClty 
(fti (ft) (c~sI (Sq ftl lftl (it1 (ft/61 
LB 7843.91 9106.69 3571.96 940.92 396.69 14.88 2.37 3.80 
9106.69 10369.47 19553.65 4151.90 1266.78 81.47 3.29 4.71 
10369.47 11632.24 874.40 363.57 303.97 3.64 1.20 2 .41 

Warning: Divided flow computed for this cross-section. 
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 
warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

eection. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

 eft sta ~ight Sta  low Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl (cfsl (sq ft) lit1 (ftl cft/sl 

warning: nivided flow computed for this cross-section. 
warning: The cross-section end points had to be extended vertically for the computed water surface 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: 81 RS: 7.81 

INPUT 
~eecription: Cross section located south of Dysart Drain. A portion of the 

flow has ponded within Dysart Drain and/or has overtopped El 
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Mirage Road and is traveling towards the east. This flow will 
continue to travel east into the Agua Fria flood plain therefore. 
it has been removed from the model. 

113 Plow: 12,000 cfs 
213 

Plow 17.500 cfS 

Station Elevation 
Sta Elev 

Data nun= 
Sta Elev 
8983 1075 
9420 1073 

Sta Elev 
9040 1075 
9740 1074.5 
10740 1079.5 
12495 1082.2 

Sta Elev 
9087 1072 
9920 1075.3 
10782 1080 

Sta 
9140 
10000 
11740 

Manning's n Values nun= 3 
sta n Val Sta n val Sta n Val 
8980 .08 8980 .08 12495 .08 

~ a n k  Sta:  eft Right ~engths: Left Charnel Rlght Coeff Contr. Expan. 
8980 12495 1463.08 1739.28 3152.13 .I - 3  

ineffective Plow num. 1 - ~ ~ -  ~-~ ~ ~ 

Ste L Eta R Elev 
8980 8980 1085 

CROSS SECTION OUTPUT Profile 41/3 

E.G. Elev Lft) 
Vel Head ifel 
W.S. Elev Lft) 
crit W.S. (ft) 
E.G. Slope (Etlft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth (ftl 
Conv. Total Lcfsl 
Length Wtd. (ft) 
Mi,, Ch El (ft) 
Alpha 
Frctn Loss lft) 
C & E Loss lft) 

Element 
wt. n-val. 
Reach Len. (It) 
plow Area (sq ft) 
Area (sq ftl 
Plow Icfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth lft) 
conv. (c~s) 
Wetted Per. (ft) 
shear lIb/sq ft) 
stream Power (lb/ft s)  
cum volume (acre-ft) 
Cum SA (acres1 

Left OB 

1463.08 

Channel 
0.080 

1739.28 
2063.59 
2063.59 
12000.00 
1084.54 

5.82 
1.90 

58845.2 
1084.80 

4.94 
28.72 
426.72 
112.32 

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:   he 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 ~ECTION OUTPUT Profile 4213 

E.G. Elev lit) 
Vel Head (ft) 
W.8. Elev (ft) 
crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total Icfsl 
Too Width (ft) 
vei Total ~ft/s) 
Max Chl Dpth lft) 
con". Total (cfai 
Length Wtd. Lft) 
Min Ch El (ftl 
Alpha 
Frctn Loss lft) 
C h E LOSS (ft) 

Element 
wt. n-val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Plow (~f8) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth ift) 
Con". (cfs) 
wetted Per. lft) 
shear ilblsq ftl 
stream Power (Ih/ft s)  
Cum Volume (acre-ft) 
cum SA (acres1 

Channel 
0.080 

1739.28 

Right OB 

3152.13 

warning:   he cross-section end points had to be extended vertically for the computed water surface. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4.   his 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 crass sections. 

CROSS SECTION OUTPUT 

E.G. Elev lft) 
Vel Head (It) 
W.S. Elev (ft) 
Crit W.S. lft) 
E.G. Slow (ft/ftl 
Q Total ~icfs) 
Top Width (It) 
vel Total lftls) 

Profile #Pull 

1081.29 Element 
wt. n-val. 
Reach Len. (ft) 
PIOW Area ( e g  ft) 
Area (sq ft) 
Flow ids) 
Top Width (£ti 
~ v g .  vel. Ift1s) 

Left OB Channel Right 08 
0.080 

1463.08 1739.28 3152.13 
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Max Chl Dpth lft) 
Conv. Total ("fa) 
Length wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss lftl 
C & E LOBS lftl 

Hydr. Depth (ftl 
CO"". (c~s) 
Wetted Per. (ft) 
shear (lblsq ft) 
stream Power (lblft sl 
Cum Volume (acre-ft) 
Cum SA (acres1 

warning:   he cross-section end points had to be extended vertically for the computed water surface 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4.  his may indicate the need for additional cross sections. 
warning: =he energy loss was greater than 1.0 fr (0.3 m). between the current and previous crass 

section.   his may indicate the need for additional cross sectzons. 

FLOW DISTRIBUTION OUTPUT Profile 8113 

 eft Sta Right Sta Flow Area W.P. % con". ~ y d r  D. velocity 
(ft) (ELI ("fs) 1sq ft) (ft) (ft) (rt/sl 
LB 8980.00 9683.00 11152.73 1768.43 702:79 92.94 2.52 6.31 
9683.00 10386.00 847.27 295.17 382.00 7.06 0.77 2.87 

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 lose was greater than 1.0 ft 10.3 m). between the current and previous cmss 
~ h i 8  may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

warning:  he 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.  his may indicate the need for additional crass sections. 
warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross . 

0 
section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Pull 

 eft Sta Rlght sta Flow ~ r e a  W.P. % Conv. Hydr D. Velocity 
(ft) (ftl (c~s) isq ftl iftl (ftl (ft/sl 
LB 8980.00 9683.00 25739.13 5432.80 708.33 59.17 7.73 4.74 
9683.00 10386.00 14019.89 3761.85 703.01 32.23 5.35 3.73 
10386.00 11089.00 2759.41 1418.56 703.01 6.34 2.02 1.95 
11089.00 11792.00 932.32 739.76 703.00 2.14 1.05 1.26 

warning:   he cross-section end points had to be extended vertically for the computed water surface, 
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 far additional crass sections. 
warning: d he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKBN DAM 
REACH: 61 RS: 7.48 

INPUT 
Description: 113 Flow: 12,000 cfs 
213 Flow 17.500 C€s 
Full Flow 43,500 Cfs 
station Elevation Data 

sta Elev Sta 
8738.65 1076 8960.32 

9490 1068 9520 
10000 1059.75 10020 
10270 1060 10330 

num- 37 
Elev Sta 
1076 9230 

 lev Sta 
1074 9415.28 

Elev Sta 
1072 9464.93 
1062 9980 
1064 10230 

Elev 
1070 
1060 
1066 
1070 
1076 
1078 
1086 

Manning's n Values nnm- 3 
Sta n Val sta n Val sea n Val 

8738.65 .08 9230 0811033.59 .08 

0 ~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

McMicken Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEI Profesional Services, LLC 

October 2001 



MODEL MDBI 
P 3' 

CROSS SECTION OUTPUT Pr~file #1/3 

E.G. Elev lft) 
Vel Heed lft) 
W.S. Elev (ft) 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total Ices) 
Top Width (ft) 
vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
FIctn Loss lft) 
C & E Loss lft) 

Element 
wt. n-val. 
Reach Len. (ft) 
Flow Area Iaq ft) 
Area lsg ft) 
Flow lcfs) 
Top Width lft) 
Avg. vel. Iftls) 
Hydr. Depth lft) 
Con". (cfs) 
Wetted Per. (it) 
Shear Ilblsq ft) 
stream Power (Ib/ft s) 
Cum Volume lacre-£ti 
Cum SA (acres) 

Left OB 

1166.22 

Channel Right OB 
0.080 

Warning: ~ivided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

*ha" " 7 or a7e.rer than 1.4. This ma" indicate the need for additional cross sections .. =..-..- ~~~~ ~ 

warning:   he energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. =his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lft/ftl 
Q Total lcfs) 
Top Width lft) 
Vel Total (ft/8) 
Max Chl Dpth lft) 
Conv. Total lcfsi 
Length Wtd. lft) 
Min Ch El (ft) 
Alpha 
Frctn Loss Ift) 
C b E LOSS (ft) 

Element 
wt. n-val. 
 each Len. lft) 
FIOW Area (sq ft) 
Area lsq ft) 
Flow (c~s) 
Top Width lft) 
~ v g .  vel. lftls) 
Hydr. Depth lft) 
Conv. lcfs) 
Wetted Per. lft) 
,Shear Ilblsq ft) 
stream Power lIb/ft 6) 
Cum Volume (acre-it) 
cum SA lacres) 

 eft OB Channel Right OB 
0.080 

1166.22 902.77 618.19 
7638.57 
7638.57 
17500.00 

warning: ~ivided flow computed for this cross-section. 
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 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev lft) 1075.12 Element Left OB Channel Right OB 
Vel Head lft) 0.17 Wt. n-Val. 0.080 0.080 
W.S. Elev lft) 1074.95 Reach Len. lft) 1166.22 902.77 618.19 
crit W.S. lft) FLOW Area lsq ft) 61.34 13182.04 
E.G. Slope (ft/ft) 0.002112 Area (sq ft) 61.34 13182.04 
Q Total (cfs) 43500.00 Flow (CfS) 31.96 43468.04 
Top Width lft) 1862.93 Top Width (it) 128.62 1734.31 
vel Total Iftls) 3.28 ~vg. vel. Iftls) 0.52 3.30 
Max Chl Dpth (ft) 15.20 Hydr. Depth (ft) 0.48 7.60 
Conv. Total (cfs) 946541.6 COllv. l~f8) 695.5 945846.1 
~ength wtd. (It) 930.55 wetted Per. (ft) 128.62 1736.14 
Min Ch El lft) 1059.75 Shear llb/sq £ti 0.06 1.00 
Alpha 1.01 stream Power llb/ft s) 0.03 3.30 
Frctn Loss lft) 4.04 Cum volume (acre-£ti 82.16 583.87 
c & E LOSS lft) 0.04 ~ u m  SA (acres) 33.89 91.60 

warning:   he conveyence 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 ~ectiO*G. 

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This mdy indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta 
lft) 
La 9230.00 
9590.72 
9951.44 
10312.15 

Right Sta 
(£ti 
9590.72 
9951.44 
10312.15 
10672.87 

Area 
1sq ft) 
469.73 
2897.93 
2674.81 
50.37 

W.P. 
lft) 

131.76 
360.75 
361.87 
113.20 

velocity 
lft/s) 
1.22 
2-10 
1.99 
0.31 
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Warning: Divided flow computed for this cross-section. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or areater than 1.4. =his may indicate the need for additional cross sections, .~~. ~~ ~ - 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #213 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
(Ptl (ft) icfsl isq ft) (ft) !ft) (ft/6) 
LB 9230.00 9590.72 956.22 652.99 162.72 5.46 4.02 1.46 
9590.72 9951.44 8571.40 3347.42 360.75 48.98 9.28 2.56 
9951.44 10312.15 7624.74 3124.30 361.87 43.57 8.66 2.44 
10312.15 10672.87 167.96 264.87 231.61 0.96 1.14 0.63 
10672.87 RB 11033.59 179.67 249.00 179.38 1.03 1.39 0.72 

warning: Divided flow computed for this cross-section. 
~aming.   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 aections 
warning: The energy loss was greater than 1.0 fr 10.3 m). between the current and previous cross 

section. ~ h i r  may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Pull 

Left Sta 
lftl 
9033.46 

Right Sta Flow 
(ft) 1crs1 
9131.73 0.61 
9230.00 31.35 
9590.72 3248.05 
9951.44 18482.64 
10312.15 16977.83 
10672.87 2738.58 
RB 11033.59 2020 94 

Area 
isq ftl 

3.42 
57.93 

W.P. % conv. 
lit1 

30.35 0.00 
98.27 0.07 

velocity 
IftIS) 
0.18 
0.54 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) in 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 10.3 m). between the current and previous cross 
section. This may indicate the need for additional crass sections. 

CROSS SECTION RIVER: MCMICKEN D M  
REACH: 81 RS: 7.31 

INPUT 
Description: Cross section 7.31 is located along of Glendale Avenue. The left 

overbank is along the ridge located along El Mirage Road. Flow in 
the left overbank will be removed from the model at the downstream 
cross section.  his flow is assumed to have overtopped the ridge 
and will travel east towards the Agua Fria Flaad Plain. 

113 
Plow: 12,000 cfs 

213 Flow 17.500 cfs 
Full Flow 43.500 Cfs 
Station Elevation Data num- 15 

ste  lev sta Elev Sta 
8649.42 1072 8795.61 1070 9077.72 
9535.6 1064.84 9863.47 1064 10000 
10444.2 106810562.71 107010659.84 

Elev Sta 
1068 9282.92 

1062.910111.02 
107210802.93 

 lev Sta  lev 
1068 9325.6 1066 
106410257.94 1066 
107411020.35 1075.5 

Manning's n Values num= 3 
Ste n Val Sta n Val Sta n Val 

8649.42 .08 9535.6 ,0811020.35 .08 

nank sta: Left Right Lengths: Left Channel Right Coefi Contr. Expan 
9535.611020.35 766.51 1069.92 1799.3 .1 .3 

CROSS SECTION OUTPUT Profile U1/3 

E.G. Elev lftl 1067.26 Element  eft OB Chamel Rlght OB 
Vel Head Iff) 0.49 Wt. n-Val. 0.080 0.080 
w S rlpu ( + + I  1066 77 Reach Len. ift) 766.51 1069.92 1799.30 . . . - . - - - . , - - , -~ ~ ~ 

crit W.S. 1%) 1066.26 F ~ G  Area (sq kt) 290.08 1880.91 
E.G. Slope ift/ft) , 0.030754 Area lsq ft) 290.08 1880.91 
0 ~ntil l c f a l  12000.00 Flow lcf61 1114.40 10885.60 - . . . . - , - - - , 

Top Width (ftl 1020.61 Top Width lftl 226.46 794.16 
vel Total Iftlsl 5.53 ~vg. vel. lftlsl 3.84 5.79 
Max Chl Dpth (ftl 3.87 Xydr. Depth lftl 1.28 2.37 
Conv. Total (cfs) 68427.9 Conv. (Cfsl 6354.7 62073.2 
Length Wed. (ftl 1055.22 Wetted Per. lftl 226.48 794.18 
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Mxn Ch El (ftl 1062.90 Shear (lb/sq ftl 2 46 4.55 
Alpha 1.04 Stream Power ilblft si 9.45 26.32 
Frctn Loss (ft) 6.53 Cum Volume (acre-ft) 2 55 180 13 
C & E LOSS (ftl 0 12 Cum SA lacres) 1.99 48.27 

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:   he energy loss was greater than 1.0 ft (0.3 m ) .  betweeq the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 1068.15 Element Left OB Channel Right OB 
Vel Head (ftl 0.50 we. n-Val. 0.080 0.080 
W.S. Elev (ftl 1067.65 Reach Len. (ft) 766.51 1069.92 1799.30 
Crit W.S. (It1   low Area (sq ftl 496.64 2612.30 
E.G. Slope Lft/ft) 0.023032 Area (sq ftl 496.64 2612.30 
Q Total (cfsl 17500.00 Flow Lcfsl 2241.17 15258.83 
Top Width (It) 1120.88 Top Width (ft) 245.15 875.73 
vel Total (£Us) 5.63 ~ v g .  Vel. (ftls) 4.51 5.84 
Max Chl Dpth (ftl 4.75 Hydr. Depth (ft) 2.03 2.98 
CODY. Total (cEsI 115310.3 ConV. icfsl 14767.5 100542.9 
Length Wtd. (ff) 1049.16 Wetted Per. (ftl 245.19 875.77 
Min Ch El (ftl 1062.90 Shear ilblsq ftl 2.91 4.29 
Alpha 1.02 stream Power (lb/ft s) 13.14 25.05 
Frctn Loss (it) 6.31 Cum Volume (acre-ft) 5.55. , 226.98 
C & E Loss (ft) o .il Cum SA (acres1 6.09 50.81 

warning: l 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 

warning:   he energy loss was greater than 1.0 It (0.3 ml. between the current and previous cross 
section.   his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ftl 1071.04 Element Left OB Channel Right OB 
Vel Head (ftl 0.56 Wt. n-Val. 0.080 0.080 
W.S.  lev (ftl 1070.48 Reach Len. ift) 766.51 1069.92 1799.30 
Crit W . S .  (ftl FIOW Area (sq ftl 2143.59 5358.24 
E.G. Slope (ftlftl 0.013572 Area lsq ftl 2143.59 5358.24 
Q Total (cfs) 43500.00 Plow (~fsl 9140.35 34359.65 
Top Width (ft) 1825.12 Top Width (ftl 774.85 1050.27 
vel Total (ftls) 5.80 ~ v g .  vel. (ftlsl 4.26 6.41 
Max Chl Dpth (ftl 7.58 Hydr. Depth (ftl 2.77 5.10 
Conv. Total IcEs) 373392.9 Conv. icfsl 78458.4 294934.5 
~ength Wtd. (ftl 1026.97 Wetted Per. (ftl 774.91 1050.33 
Min Ch El (ftl 1062.90 Shear ilblsq ft) 2.34 4.32 
Alpha 1.08 stream Power Ilblft s) 9.99 27.72 
Frctn Loss (ft) 5.96 Cum Volume (acre-ft) 52.64 391.75 
C h E LOSS iftl 0.11 cum SA (acres) 21.79 62.74 

warning: The conveyance ratio (upstream conveyance divided by downstream canveyancel is less 
than 0.7 or greater than 1.4. This inay indicate the need for additional cross sections 

warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(Etl Ift) (~€61 1E;q it1 (ftl (ftl (ftls) 
9181.13 9358.36 86.14 34.57 49.24 0.72 0.70 2.49 
9358.36 9535.60 1028.29 255.51 177.24 8.57 1.44 4.02 
LB 9535.60 9832.55 3678.21 686.41 296.95 30.65 2.31 5.36 
9832.55 10129.50 6383.06 955.48 296.96 53.19 3.22 6.68 
10129.50 10426.45 824.30 239.01 200.27 6.87 1.19 3.45 

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 

warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cmss 
section.  his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(fi) (ft) iCfS1 (6q ft) (fti (ft) (ft/~) 
9181.13 9358.36 274.45 85.88 67.95 1.57 1.26 3.20 
9358.36 . 9535.60 1966.76 410.77 177.24 11.24 2.32 4.79 
LB 9535.60 9832.55 5415.94 946.53 296.95 30.95 3.19 5.72 
9832.55 10129.50 8217.90 1215.61 296.96 46.96 4.09 6.76 
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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 ml. between the current end prevrous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #~ull 

Left Sta Right Sta Flow Area W.P. a Conv. Hydr D. Velocity 
(ftl (ftl (~£81 isa Etl (ftl (ftl Iftls) 
8649.42 8826.66 26.80 ?6.54 65.91 0.06 0.40 1.01 
8826.66 9003.89 525.00 234.88 177.24 i . 2 1  1.33 2.24 
9003.89 9181.13 1381.26 419.68 177.24 3.18 2.37 3.29 
9181.13 9358.36 2168.56 550.17 177.28 4.99 3.10 3.94 
9358.36 9535.60 5038.73 912.32 177.24 11.58 5-15 5.52 
LB 9535.60 9832.55 11880.66 1706.85 296.95 27.31 6.02 6.65 
9832.55 10129.50 15009.38 2045.93 296.96 34.50 6.92 7.30 
10129.50 10426.45 6895.57 1289.25 296.97 15.85 4.34 5.35 
10426.45 10723.40 574.03 226.21 159.45 1.32 1.42 2.54 

Warning: The conveyance ratio (upstream coflveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4.   his may indicate the need for additional ~1068 sections 

Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REAM: B1 RS: 7.11 

INPUT 
Description: 

113 Flow: 

Cross section 7.11 is located south of Glendale Avenue. g low 
exita the model between section 7.31 and 7.11. The left overbank 
is along the ridge located along El Mirage Road. Flow in the left 
Overbank will be removed from the model at the downstream cross 
section. This flow is assumed to have overtopped the ridge and 
will travel east towards the ngua Fria Flood Plain. 

213 Flow 15,500'~f~ 
Full Flow 34,500 cfs 
Station Elevation Data num- 44 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
8839.55 1066 8990.94 1064 9025.03 1064 9066 1064.51 9085.88 1064 
9105.69 1062 9222.52 1061 9322.82 1062 9429.88 1062 9478.54 1062' 
9521.42 1060 9590 1058 9670 1058 9720 1056 9790 1054 

9930 1054 10000 1053.75 10060 1054 10310 1056 10330 1058 
10400 1058 10420 1060 10450 1062 10630 1064 10700 1066 
10760 1066 10790 1066 10810 1068 10880 1070 10920 1070 
10990 1072 11030 1074 11060 1076 11090 1078 11130 1080 
11220 1082 11260 1084 11330 1084 11510 1084 11540 1086 
11570 1088 11610 1090 11710 1092 11930 1094 

Manning's n Values num= 3 
Sta n Val see n Val sta e Val 

8839.55 .08 9429.88 .08 10920 .08 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9429.88 10920 1857.4 1631.27 1496.68 .1 .3 

CROSS SECTION OUTPUT Profile #I13 

E.G. Elev Iftl 1060.62 Element Left OB Charnel Right 08 
Vel Head (ftl 0.10 ut. n-Val. 0.080 
W.S.  lev Ift) 1060.52 Reach Len. lftl 1857.40 1631.27 1496.68 
Crit W.S. (ftl Flow Area lea ftl 4303.90 
E.G. Slope Iftlftl 0.002412 Area (6q £ti 4303.90 
0 Total (cfs) 11000.00 Flow icfsl 11000 0 0  
TOP Width (ftl 917.41 Top Width Iftl 
vel Total Iftlsl 2.56 A V ~ .  vel. (ftls) 
Max Chl Dpth (Etl 6.77 Hydr. Depth lft) 
Conv. Total (cfsl 223972.9 Conv. (cfsl 
Length Wtd. lftl 1631.27 Wetted Per. (ft) 
Min Ch El iftl 1053.75 Shear Llblsq ft) ' 
Alpha 1.00 stream Power (lblft sl 

Frctn Loss iftl 11.22 cum Volume iacre-ftl 104.18 
c & E Lass !it1 0.11 Cum SA (acres) 27.25 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 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 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev Ift] 1061.73 Element Left OB Channel Right OB 
vel Head ift) 0.13 wt. n-val. 0.080 0.080 
W.S. Elev ift) 1061.60 Reach  en. (Ot) 1857.40 1631.27 1496.68 
Crit W.S. (ft) Flow Area i ~ q  ft) 39.21 5320.11 
E.G. Slope ift/ftl 0.002494 Area (sq it1 39.21 5320.11 
Q Total icfs) 15500.00 Flow icf~) 16.32 15483.68 
Top Width Lft) 1087.40 Top Width ift) 130.49 956.92 
vel 'rota1 ift/si 2.89 Avg. Vel. lft/s) 0.42 2.91 
Max Chl Dpth iftl 7.85 Hydr. Depth (ft) 0.30 5.56 
COIIY. Total lcfsl 310356.2 Conv. (cfs) 326.7 310029.5 
Length wtd. (ft) 1631.39 wetted Per. (ftl 130.49 957.32 
Min Ch El ift) 1053.75 Shear ilb/sq it) 0.05 0.87 
Alpha 1.01 stream Power (lb/ft 8 )  0.02 2.52 
Frctn Loss ift) 11.42 Cum Volume (acre-it) 0.84 129.56 
C & E LOSB ift) 0.13 Cum SA (acres) 2.78 28.31 

warning: ~ivided flow computed for this cross-section. 
Warning: The velocity head ha. changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
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. 
Warning: d he 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 SECTlON OUTPUT Profile #Full 

E.G. Elev (it1 1064.97 Element Left 08 Channel Right 08 
Vel Head (£ti 0.20 Wt. "-Val. 0.080 0.080 
W.S. Elev ifel 1064.77 Reach Len. ift) 1857.40 1631.27 1496.68 
Crit W.S. (it) Flow Area (sq it) 1121.73 8859.75 
E.G. Slope ift/ft) 0.002813 Area (sq ft) 1121.73 8859.75 
0 Total lcfs) 34500.00 Flow lcfsi 1900.61 32599.39 ~ ~ 

Top width (st) 1724.31 Top Width Lit) 497.24 1227.08 

e vel Total (ft/s) 3.46 Avg. Vel. ift/s) 1.69 3.68 
 ax ~ h l  ~ p t h  (€ti 11.02 Hydr. Depth (ft) 2.26 7.22 
Conv. Total (cfs) 650427.9 Conv. (cfs) 35832.1 614595.8 
Length Wtd. ift) 1637.68 Wetted per.  ift) 497.36 1227.52 
Min ch ~1 (ftl 1053.75 Shear (lb/sq ft) 0.40 1.27 
Alpha 1.08 stream Power ilb/ft sl 0.67 4.66 
Prctn Loss ift) 11.92 Cum Volume (acre-it) 23.92 217.13 
C & E Loss ift) 0.20 Cum SA (acres) 10.60 34.77 

Warnina: The velocitv head has chanaed bv more than 0.5 ft (0.15 mi. This mav indicate the need for - .  - ~~~-~ 

additional cross sections. 
Warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or qreeter than 1.4. This may indicate the need for additional cross sections. 
warning:  he energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 

section. This may indicate the need for additianai croas sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) fcf~) (8(1 ft) (ft) (ftl tfe/sI 

warning:   he 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;   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft sta ~ight Sta Flaw Area W.P. % Conv. Hydr D. Velocity 
ire1 ift) (cfs) isq ft) ift) iftl (ft/si 
9075.68 9193.75 2.06 7.35 41.44 0.01 0.18 0.28 
9193.75 9311.81 14.26 31.86 89.05 0.09 0.36 0.45 
9311.81 9429.88 
LB 9429.88 9727.90 1445.75 769.14 240.92 9.33 3.19 1.88 
9727.90 10025.93 7362.67 2224.01 298.05 47.50 7.46 3.31 
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warning: ~ivided 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 che need for additional cross sections. 
warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

eection. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left S C ~  
iftl 
8839.55 

W.P. 
iftl 

24.97 
118.07 
118.17 
118.07 
11$.07 
298.14 
298.05 
298.10 
298.23 
34.99 

Warnina: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for - 
additional cross sections.- 

warning:   he conveyance ratio (~pstreem conveyance divided by downstream conveyance) is less 
then 0.7 or greater than 1.4.   his may indicate the need for additional cross sections 

warning: The energy lass was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section.   his may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: B1 RS: 6.80 

INPUT 
Description: End of cross sections. Flow has decreased for the Full Flow model 

by 2,000.  his flow has crested over El Mirage Road to the east 
before reaching cross section 6.80. The remainder of the flow in 
the models will combine with the flow in the Agua Fria River. 

Data 
sea 
8830 
9150 
9590 
9700 
loo00 
10460 
10790 
11400 
11700 

47 
Sta 
8890 
9240 
9610 
9710 
10200 
10610 
10970 
11410 
11780 

Elev 
1058 
1056 
1054 
1048 
1046 
1054 
1054 

1062.5 
1072 

Sta 
8940 
9370 
9644 
9720 
10290 
10620 
11130 
11440 
11960 

Elev 
1058 
1054 

1053.15 
1048 
1050 
1052 
1056 
1064 
1074 

Sta 
9000 
9430 
9650 
9740 
10380 
10650 
11310 
11580 
12020 

Elev 
1060 
1054 
1053 
1046 
1052 
1052 
1058 
1066 
1076 

Manning's n Values nUm= 3 
sta n Val Sta n Val Sta n Val 
8790 .08 9644 .08 11410 .08 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9644 11410 0 0 0 -1 .3 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev Ifti 1049.29 Element Left 0B Channel Right OB 
i e l  ~ e a d  (it1 1.18 Wt. n-Val. 
w.S. Elev ift) 1048.10 Reach Len. (it1 
Crit W.S. iftl 1048.10  low Area isq ftl 
E.G. Slope (ft/ftl 0.071069 Area isq ft) 
Q Total icfsl 11000.00 Flow icfsl 
Top Width iftl 537.81 Top Width iftl 
Vel Total ift/sl 8.73 ~ v g .  Vel. (ft/s) 
Max Chl Dpth (ftl 4.10 Hydr. Depth (ft) 
COnv. Total (cis1 41262.1 Conv. (cfsl 
Length Wtd. Lftl Wetted Per. iftl 
Min Ch El ift) 1044.00 Shear ilblsq ftl 
Alpha l o o  stream Power ilblft s)  
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SUMVARY OF REACH LENGTHS 

River: MCMICKEN DAM 

Reach ~ i v e r  sta. ~ e f f  Channel ~ i g h t  

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: MCMICKEN DAM 

Reach River st=. contr. Expan. 
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McMicken Dam, Reach B1 Reach B1 11/6/2001 
River = MCMICKEN DAM Reach = 01 Upstream boundary. Flow traveling from RS=  16.60 

Station (ft) 

McMicken Dam, Reach B1 Reach B1 11/6/2001 
River = MCMICKEN DAM Reach = B1 Flow increased by 3.000 cfs in the 113, RS = 16.20 

Legend 

WS Full 

WS 213 

WS 113 

Ground 

Bank Sta 

00 

Station (ft) 

McMicken Dam, Reach B1 Reach B1 11/6/2001 

4000 6000 8000 10000 12000 14000 16000 

Station (ft) 



McMicken Dam, Reach B1 Reach B1 11/6/2001 
River = MCMICKEN DAM Reach = B1 113 Flow: 23,000 d s  RS = 14.78 

1231 Legend 

1230 WS Full 

WS 213 

1229 WS 113 
E 
C 
o Ground 

1228 
> m 
E 

1227 Bank Sta 

1226 

1225 
6000 7000 8000 9000 10000 11 000 12000 13000 14000 

StaBon (ft) 

McMicken Dam, Reach B1 Reach B1 11/6/2001 
River = MCMICKEN DAM Reach = 61 113 Flow: 23,000 ds  RS = 14.07 

Station (ft) 

McMicken Dam, Reach B1 Reach B1 11/6/2001 

1191 

1190 

- 
E 1189 
C 
0 
'9 m > 
$ 1188 

1187 

1186 
6000 8000 I0000 12000 14000 16000 

- ~--p~~ 
Station (ft) 



McMicken Dam, Reach B1 Reach B1 11/6/2001 
River = MCMICKEN DAM Reach = B1 Flow increased by 7,000 cis and 500 cfs RS = 12.83 

Legend 

WS Full 

WS 213 

WS 113 

Ground 

Bank Sta 

00 

Station (ft) 

McMicken Dam, Reach B1 Reach B1 11/6/2001 
River = MCMICKEN DAM Reach = B1 Flow increased by 3,000 cfs for the full RS = 12.03 

1150 Legend 

1149 WS Full 

- 1148 WS 113 
?5 
C o Ground .;., 1147 
> m zl 

1146 Bank Sta 

1145 

1144 
8000 9000 10000 I1000 12000 13000 14000 15000 

Station (ft) 

McMicken Dam, Reach B1 Reach B1 11/6/2001 

1131 

1130 

1129 

1128 s 
c 
0 = 1127 
2 

1126 

1125 

1124 

1123 
4000 6000 8000 10000 12000 14000 16000 

Station (R) 



McMicken Dam, Reach €31 Reach B1 11/6/2001 
River = MCMICKEN DAM Reach = B1 Flow increased by 5.500 ds for the full RS = 10.61 

Station (ft) 

McMicken Dam, Reach B1 Reach 81 11/6/2001 
River = MCMICKEN DAM Reach = B l  10 Flow: 23,300 cfs RS = 9.91 

WS Full 

ws 113 
Ground 

Bank Sta 

00 

Station (ft) 

McMicken Dam, Reach B1 Reach B1 11/6/2001 

1098 Legend 

1096 WS Full 

WS 213 

- 1094 WS I13 
E. 
5 Ground 

1092 
> m Bank Sta 
i 

1090 

1088 

1086 
7000 8000 9000 10000 11000 12000 13000 14000 15000 

Station (ft) 



McMicken Dam, Reach B1 Reach B1 11/6/2001 
River = MCMICKEN DAM Reach = B l  I13 Flow: 23,000 cfs RS = 8.63 

Legend 

WS Full 

WS 213 

WS 113 

Ground 

Bank Sta 

6000 8000 I0000 12000 14000 16000 18000 

Station (ft) 

McMicken Dam, Reach B1 Reach B1 11/6/2001 
River = MCMICKEN DAM Reach = B1 Cross section located north of Dysart Dr RS = 7.84 

Station (ft) 

McMicken Dam, Reach B1 Reach B1 11/6/2001 

Station (ft) 



McMicken Dam, Reach B1 Reach B1 11/6/2001 
River = MCMICKEN DAM Reach = B l  113 Flow: 12.000 cfs RS = 7.48 

8500 9000 9500 10000 10500 11 000 11500 12000 12500 

Station (ft) 

McMicken Dam, Reach B1 Reach B1 11/6/2001 
River = MCMICKEN DAM Reach = B1 Cross section 7.31 is located along of G RS = 7.31 

Station (ft) 

McMicken Dam, Reach B1 Reach 61 11/6/2001 

1100 

1090 

?.. 

E 1080 
c 
0 .- - 
m > 

1070 

1060 

1050 
8500 9000 9500 10000 10500 11000 11500 12000 

Station (ft) 



McMicken Dam, Reach B1 Reach B1 11/6/2001 
River = MCMICKEN DAM Reach = B1 End of cross sections. Flow has decreas RS = 6.80 

Legend 

WS Full 

WS 213 

WS 113 

Ground 

Bank Sta 

8500 9000 9500 10000 10500 11000 11500 12000 12500 

Station (It) 



2 Cross-Sections 7.84 and 7.81, 

.. . 

. at the Dvsart Drain 
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e Summary Sheet for Cross-Sections 7.84 and 7.81, at the Dvsart Drain 

Description 

Cross-sections taken along the Dysart Drain were determined using the deisgn plans entitled 
FCDMCPlans of the Dysart Drain Improvement Project Reems Road to Agua Fria River Channel 
Improvements (Ref. 1). These plans include the operations and maintenance road located along the 
north andfor south channel bank. Cross-section 7.84, in Model MDB1, is located along the north 
bank of the channel. Portions of cross-section 7.84 were blocked to simulate the highest ground 
elevation on either the north or south channel bank which the flow must weir over in order to cross 
the Dysart Drain. Cross-section 7.81 is located just south of the Dysart Drain. 

The Dysart Drain and its operations and maintenance road were constructed according to the 
design plans. No field survey was completed. 
The flow that does not travel east along the Dysart Drain will weir over the drain and will travel 
southward. 

Method ofAnalysis 

The cross-section elevations along the Dysart Drain are from the above mentioned plans. The 
maintenance road is located on both the north and south channel banks. There are sections of the 
maintenance road that are below adjacent grade. The higher of either the north or south bank was 
used to determine the blocking elevation used in Section 7.84. Since HEC-RAS does not allow 
differential blocking, an average elevation was used to block flow traveling towards the Dysart 
Drain. 

The cross-section and its location are included after this summary 

References 

1. NBS Lowry Engineers and Planners, FCDMC Plans of the Dysart Drain Improvement 
Project, Reems Road to Agua Fria River, Channel Improvements, May 1995. 
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3 Dvsart Drain Analvsis 



Summarv Sheet for Dvsart Drain Analysis 

Description 

Cross-section 7.84 was modified according to the summary sheet entitled Summary Sheet for Cross 
Section 7.84 and 7.81, at the Dysart Drain. According to the cross-section geometry, approximately 
75-85% of the flow will travel towards the west side of the cross-section. After further analysis of 
the topography, it was determined that this scenario was not accurate. It was estimated that the flow 
that is on the east side ofDvsart Road at cross-section 8.63 will not cross to the west at cross-section 
7.84. Flow on the west side of Dysart Road will pond against the north boundary wall of Luke Air 
Force Base and make its way east along the Dysart Drain. The Dysart Drain consists of a concrete 
lined channel, and an operations and maintenance road on one or both sides. The maintenance roads 
are located either between the concrete lined channel and a slope protected area, or between the slope 
protected area and natural grade. Channel capacity computations indicate that the 113,213 and Full 
Flow will be conveyed to the east. The flow will combine with the flow on the east side of the 
Dysart Road and either continue east along the drain towards the Agua Fria River or weir south 
towards Glendale Avenue. 

The flow on the east side of Dysart Road at cross-section 8.63 will stay on the east side of 
Dysart Road at cross-section 7.84. 
The flow on the west side of Dysart Road at cross-section 8.63 will stay on the west side of 
Dysart Road at cross-section 7.84. 
The north boundary wall at Luke Air Force Base will not fail unless the ponding water surface 
elevation is greater than four (4) feet above the base of the wall. 
The Dysart Drain is empty and free of debris. 

Method ofAnalvsis 

The percentage of flow on either side of Dysart Road was determined from the HEC-RAS output. 
The flow distribution at cross-section 8.63 determined the amount of flow on either side of the 
roadway in cross-section 7.84. The west side of Dysart Road was shown as ineffective flow in the 
model, and the flow reduced by the amount determined to be on the west side. 

The amount of flow that could be conveyed within the Dysart Drain was determined using the cross- 
sections provided in the Dysart Drain Improvement Plans. The cross-section used to determine the 
drain capacity and water surface ponding elevation west of Dysart Road is located along the east 
boundary of the evaporationlsalt ponds. This cross-section, which is identified as station 55+80 on 
the improvement plans, was used to estimate if the flow could travel east in the channel or if it would 
stay on the west side of Dysart Road and pond against the Luke Air Force Base boundary wall. A 
diagram indicating the location of the cross-sections that were analyzed along the Dysart Drain - 
follows this summary. The analysis indicates that the Dysart Drain has sufficient capacity for the 
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Method of Analvsis fcont 'd.) 

Full Flow which reaches it west of Dysart Road. The drain's capacity was computed based upon the 
full channel section plus freeboard to natural grade. A rating curve was developed to help evaluate 
the ponding water surface elevation against the Luke Air Force Base wall. The following sections 
were used to develop the rating curve: a channel section at Station 55+00, the ground topography 
south of the drain between Station 55+00 and El Mirage Road (identified as cross-section 7.81 in 
Model MDBl), and the center line grade of El Mirage Road. 

The rating curve this developed was used to determine the ponding elevation at which the total flow 
could potentially flow east past El Mirage Road, travel south towards Glendale Avenue, and pond 
within the channel section. Any flow within the channel will flow east, and combine with flow 
which overtops. 

A second rating curve was developed to determine the flow that will travel south towards Glendale 
Avenue. The following sections were used to develop the rating curve: a channel section at Station 
20+40 (from the improvement plans located just west of El Mirage Road), the ground topography 
south of the drain from the salt ponds to El Mirage Road, and the center line of El Mirage Road. 
This rating curve was used to determine the elevation at which the total flow would either flow east 
and overtop El Mirage Road, travel south towards Glendale Avenue, or travel east within the channel 
section. The amount of flow which could travel east, either through the channel section or by 
overtopping El Mirage Road, was removed from the HEC-RAS model at cross-section 7.81. It was 
determined that this flow would reach the west boundary of the Agua Fria River Floodplain without 
re-entering the model. 

Below is a table indicating the flow distribution east and west of Dysart Road. Attached are the 
cross-sections indicating the capacity of the Drain. 

Flow Distribution Upstream of Dysart Drain 
I I I I 

I Cross Section I Flow West of Dysart Road I Flow East of Dysart Road I 

McMicken Dam 

8.63 
7.84 
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113 Flow 
3,223 
3,000 

2/3 Plow 
4,706 
5,000 

Full Flow 
46,162 
46,000 

1/3 Flow 
19,777 
20,000 

Full Flow 
14,338 
14,000 

2/3 Flow 
24,294 
24,000 



Results fcont'd.) 

The table below indicates the ponding water surface elevation at cross-section 7.84 determined from 
the first rating curve described above. 

1 Total Flow ( 23,000 ( 29,000 1 60,000 1 

Ponding Elevations at Dysart Drain 

The table below indicates the amount of flow removed from the model at section 7.81. The flow 
removed is estimated to travel east of El Mirage Road either through the Dysart Drain channel 
section or by overtopping El Mirage Road. 

Full Flow 

WS 
Elevation 

Flow Distribution at Dysart Drain 
Flow Traveling South 1 Flow Traveling East of 1 Total Flow 

213 Flow 1 113 Flow 

1076.64 

McMicken Dam 
Spillway Delineation Study 
FCD 98-32 

113 Flow 

Hoskin Engineering Consultants, Inc. 
DEI Professional Services, LLC 

October 2001 

1077.59 1080.35 

Towards ~ lendaie  Avenue 
12,000 cfs 

e 213 Flow 
Full Flow 

El Mirage Road 
11,000 cfs 23,000 cfs 

17,500 cfs 
43,500 cfs 

11,500 cfs 
16,500 cfs 

29,000 cfs 
60,000 cfs 



Weir Section,South of Dysart Drain (El Mirage 
Road to Sta 5555) 

Station 





Dysart Drain Rating Curve 
PONDING WATER SURFACE ELEVATION WEST OF DYSART ROAD 

CEI .,rag, 2.8 
Csonrh of oysm omin 2.3 

* Stations from FCDMC Dysart Drain Improvement Project Channel Improvement plans. 

RESULTS: FULL: WSE 1080.35 
213: WSE 1077.64 
113: WSE 1076.42 



Worksheet 
Worksheet for Irregular Channel 

Worksheet Dysart Drain Sta 55+80. FCDMC Impr. Plan 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Input Data 
Channel Slope 0.000900 Wft 
Water Surface Elevation 1,082.00 ft 
Elevation range: 1,055.30 ft to 1,083.47 ft. 

Station (ft) Elevation (ft) Start Station End Station Roughness 
9.929.25 1,083.47 9,929.25 9.932.00 0.030 
9.930.00 1,082.97 9,932.00 9,970.00 0.025 
9,932.00 1.083.47 9,970.00 10,030.00 0.020 
9,946.00 1,083.47 10.030.00 10.054.00 0.025 
9,968.00 1.068.80 
9,970.00 1,069.30 
9,972.00 1,069.30 
9,992.50 1,055.63 

10,000.00 1,055.30 

0 10,007.50 1,055.63 
10.028.00 1,069.30 
10,030.00 1,069.30 
10,032.00 1,068.80 
10,054.00 1,083.47 

Results 
Wtd. Manninas Coefficient 0.022 - 
Discharge 17,353.22 cfs 
Flow Area 1,562.86 ft2 
Wetted Perimeter 120.00 ft 
Top Width 103.59 ft 
Height 26.70 ft 
Critical Depth 1,075.09 ft 
Critical Slope 0.003618 Wft 
Velocity 11.10 WS 
Velocity Head 1.92 fl 
Specific Energy 1,083.92 ft 
Froude Number 0.50 
Flow is subcritical. 

Haestad Methods, lnc. 37 Brookside Road Waterbur/. CT 06708 (203) 755-1666 
FlowMaster "5.13 

Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Description 
Project File g:\projects\9081.3\caics\9081 dysa.fm2 
Worksheet Dysart Drain Sta 55+80. FCDMC Impr. Plan 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Section Data 
Wtd. Manninas Coefficient 0.022 - 
Channel Slope 0.000900 Wft 
Water Surface Elevation 1.082.00 ft 
Discharge 17,353.22 cfs 

FIowMaster "5.13 
Haested Methods, lnc. 37 Brookside Road Waterbury; CT 06708 (203) 755-1666 Page 1 of 1 



Dysart Drain Rating Curve 
AMOUNT OF FLOW TRAVELING EAST OF EL MIRAGE ROAD AND SOUTH TO GLENDALE AVE 

CEI Muage 2.8 
C ~ o u t h  of Dyrart Drain 2.3 

* Stations from FCDMC Dysart Drain Improvement Project Channel Improvement plans. 

RESULTS: FULL: 43500 cfs travels south, 16500 cfs travels east, WSE 1081.81 
213: 17500 cfs travels south, 11500 cfs travels east, WSE 1077.64 
113: 12000 cfs travels south, 11000 cfs travels east, WSE 1076.42 



Worksheet 
Worksheet for Irregular Channel 

Project Description 
Project File g:\projects\9081.3\calcs\9081 dysa.fm2 
Worksheet Dysart Drain Sta 20+40, FCDMC Impr.Plan 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Input Data 
Channel Slope 0.000900 Wfl 
Water Surface Elevation 1,075.29 fl 
Elevation range: 1.052.07 ft to 1,075.57 ft. 

Station (ft) Elevation (ft) Start Station End Station Roughness 
9,934.00 1.075.29 9,934.00 9.943.00 0.030 
9,941 .OO 1,071.79 9.943.00 9,970.00 0.025 
9.943.00 1,072.29 9,970.00 10,030.00 0.022 
9,957.00 1,072.57 10,030.00 10,052.00 0.025 
9,970.00 1.066.07 10,052.00 10.071 .OO 0.022 
9,972.00 1.066.07 
9,992.50 1,052.40 

10,000.00 1,052.07 
10.007.50 1,052.40 
10,028.00 1,066.07 
10,030.00 1,066.07 
10,032.00 1,065.57 
10,052.00 1,075.57 
10,057.00 1,075.57 
10,071 .OO 1.075.29 

Results 
Wtd. Manninas Coefficient 0.024 - 
Discharge 11,110.01 cfs 
Flow Area 1,290.78 f12 
Wetted Perimeter 130.52 ft 
Top Width 117.44 ft 
Height 23.22 ft 
Critical Depth 1,068.50 fl 
Critical Slope 0.004197 Wft 
Velocity 8.61 Ws 
Velocity Head 1.15 fl 
Specific Energy 1,076.44 fl 
Froude Number 0.46 
Flow is subcritical. 

Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
FlowMaster v5.13 

Page 1 of 1 



Cross Section 
Cross Section for Irregular Channel 

Project Description 
Project File g:\projects\9081.3\calcs\9081 dysa.fm2 . .  . 

Worksheet Dysart Drain Sta 20+40, FCDMC Impr.Plan 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

Channel Slope 0.000900 Wft 
Water Surface Elevation 1,075.29 ft 
Discharge 11,110.01 cfs 

09/13/01 FlowMaster ~5.13 
02:07:06 PM Haestad Methods. lnc. 37 Brookside Road WaterLury. CT 06708 (203) 755-1666 Page 1 of 1 
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e Summary Sheet for HEC-RAS Model MDB2 

Descriution/Method o f  Analvsis 

HEC-RAS model MDB2 was created to model flow which weirs into Sun City Grand at 
approximately Mountain View Boulevard. The model begins at Section 18.46, which is 
representative of the ground elevations/wall height at the location where flow along the Loop 303 
Freeway weirs in to Sun City Grand. The model continues south, parallel to Grand Avenue and ends 
at the Agua Fria floodplain. The downstream end of the model is Section 1 1.19, at approximately 
Cactus Road and the Agua Fria River. Models MDBl and MDB2 have separate hydraulic baselines, 
but share some cross-section geometry. At cross-sections where the two models have common 
geometry, an ineffective flow boundary was set to block out the MDBl half of the cross-section. 
Flow at the upstream end of the model was determined using weir flow analysis as described in 
Section 4 of Appendix D. The 113 PMF profile has zero flow due to the lack of weirflow into Sun 
City Grand, and was therefore not modeled through Reach B2. 

Flow added from Model MDA2, along Grand Avenue, joins Model MDB2 between Sections 17.95 
and 16.30. Model MDA2 and its flow splits are described in Appendix D. Flow removed from the 
model includes weir flow to the east between Sections 11.59 and 11.19, and weir flow to the west 
between Section 14.84 and 11.19. The amount of flow weiring to the east and west was determined 
using the method described in Section 3 of this appendix. 

The resulting floodplain limits for the 213 and Full flow events are shown on the delineation maps 
presented in Appendix F. 
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HEC-RAS Plan: MDB2 River: MCMICKEN DAM Reach: 82 



MODEL MDBZ 
P. 1 

HEC-RAS September 1998 Version 2.2 
U.S. Army Corp of Engineers 
~ydrologic Engineering center 
609 Second Street, Suite D 

Davis, California 95616-4687 
19161 756-1104 

X X XXXXXX XXXX XXXX XX XXXX 
X X X  X X X X X X  X 
X X X  X X X  X X X  
XXXXXXX XXXX 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 XXXXX 

PROJECT DATA 
Project Title: McMicken Dam. Reach E2 
Project File : MDEZ.prj 
Run Date and Time: 10/16/2001 4:34:43 PM 

Project in English units 

Stud" Name: McMicken Dam S~illwav Inundation Studv 
Contract No.: FCD 98-32 
Purpose of Study:Delineation of the inundation limits of the 113, 2/3, 

and Full spillway discharges for the McMicken Dam 
spillway. 

Model Name: MDE2 
Model Description: Model for flow weiring into Sun City Grand at 

approximately Mountain view ~oulevard. upstream boundary is section 18.44 
at approximately the mop 303 ~reeway. Downstream boundary is section 10.71 
at approximately Cactus Road and the Agua Fria River. 

 low Profiles: Note: 1/3 PMF = 0 cfs, and therefore was not modeled. 
Profile #I, 213 Flow 

a Sections 18.44 to 17.93, Q = 19.500 cfs 
Section 17.50 to 17.01. Q = 20,000 cfs 
Sections 16.28 to 14.13. Q = 20.500 cfs 
Sections 13.38 to 11.57. 0 = 20.000 cfs 
section 10.71, Q = 18,000'cfs 

' 

Profile #2. pull  low 
Sections 18.44 to 17.93, Q = 37,500 cfs 
Section 17.50. Q = 40,500 cfs 
Section 17.01, Q = 41,500 cfs 
sections 16.28 to 14.83. Q = 48,500 cis 
Section 14.13, Q - 45,000 cfs 
Section 13.38, Q = 38,000 cfs 
Sectmn 12.49, Q = 35,000 cfs 
SectLon 11.57, Q - 27,500 cfs 
Section 10.71. Q = 20.000 cfs. 

HEC-RAS Version: Version 2.2, September 1998, with RASPATCH 

Consultants: Hoskin Engineering Consultants. Inc 
323 W .  Roosevelt Street, Suite 200 
Phoenix, AZ 85003 
16021 252-8384 Phone 
(6021 252-8385 Fax 
HEC 990006-03 

DEI Professional Services. LLC 
6225 N. 24th street, suite 200 
Phoenix, AZ 85016 
16021 954-0038 Phone 
16021 944-8605 Pax 
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PLAN DATA 

Plan Title: Reach 82 
Plan File : g:\Filedir\99\990006 - Spillway Inundation Studies\O3-McMicken Dam\Hydro\Reach B\Model B2\MDB2.p01 

Geometry Title: Reach 82 
~eometry ~ i l e  : g:\~iledir\99\990006 - Spillway Inundation Studies\O3-McMicken Dam\Hydra\Reach 

B\Model BZ\MDBZ.gOl 

Flow Title : Reach BZ 
Flow File : g:\Filedir\99\990006 - Spillway Inundation Studies\03-McMicken Dam\Hydra\Reach 

B\Model B2\MDB2.f01 

Plan Description: 
~adels flow from approximately the Loop 303 Preeway to Cactus Road at the Agua 
n r i a  ~ i v r r .  ~cains at Section 18.44. ends a t  Section 10.71. Flow profiles .... -. A - ~ ~ ~  

only for the 2/3 and N 1 1  PMF. Flow removed from the model includes weirflow 
to the east between sections 11.57 end 11.17, and weirflow to the west between 
Sections 14.83 and 11.17. 

Plan Summary Information: 
Number of: Cross Sections = 14 Mulitple Openings = 0 

 culvert^ s 0 Inline Weirs s 0 
Bridges = 0 

Computational Information 
water surface calculation tolerance - 0.01 
critical depth calculaton tolerance = 0.01 
~aximum number of interations = 20 
~aximum difference tolerance = 0.3 
plow tolerance factor - 0.001 

Computation Options 
Critical depth computed only where necessary 
conveyance Calculation Method: AT breaks inn  values only 
~riction Slope Method: Average Conveyance 
Computationel Flow Regime: Mined Flow 

FLOW DATA 

Flow Title: Reach 82 
Flow Pile : g:\Filedir\99\990006 - Spillway Inundation Studies\03-McMicken Dam\Hydro\Reach B\Model B2\MDBZ.£Ol 

Flow Data (cis1 

River Reach RS 213 Pull 
MCMICKEN DAM B2 18.44 19500 37500 
MCMICKEN DAM B2 17.50 20000 40500 
MCMICKBi DAM B2 17.01 20000 41500 
MCMICKEN DAM 62 16.28 20500 48500 
MCMICKEN DAM 82 14.83 20500 48500 
MCMICKEN DAM 82 14.13 20500 45000 
MCMICKEN DAM B2 13.38 20000 38000 
MCMICKEN DAM B2 12.49 20000 35000 
MCMICKEN DAM B2 11.57 20000 27500 
MCMICKEN DAM 82 11.17 18000 20000 

Boundary Conditions 

River Reach Profile 

MCMICKEN DAM B2 
MCMICKEN DAM 82 

213 
Full 

upstream Downatream 

Known WS = 1315.3 Normal S = ,005 
Known WS = 1316.99 Normal S = ,005 

GEOMETRY DATA 

Geometry Title: Reach B2 
Geometry File : g:\Filedir\99\990006 - Spillway Inundation Studies\O3-McMicken Dam\Hydro\Reach B\Model 
BZ\MDB2.g01 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: B2 RS: 18.44 

INPUT 
~escription: Upstream end of Model MDB2; 
2/3 PMF = 19,500 cfs 
Full PMF r 
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MODEL MDB2 
p.3 

37,500 cfs 
station s leva ti on ~ a t a  num= 4 

Sta Elev Sta Elev sta Elev Sta Elev 
8522 1316.27 10000 1309.71 10845 1312.24 11478 1319.23 

Manning's n Values n ~ m =  1 
Sta n Val 
8522 .1 

~ a n k  Sta: f eft ~ight Lengths: f eft Channel Right Coeff Cantr. Expan 
8522 11478 925 801.4 675 .1 .3 

~neffective Flow num= 1 
sta L Sta R Elev 

CROSS SECTION OUTPUT 

E.G. Elev lft) 
Vel Head lfti 
W.S. Elev lft) 
Crit W.S. lftl 
E.G. Slope lft/ftl 
Q Total lcfsl 
Top Width lft) 
vel Total lft/sl 
Max Chl Dpth lit) 
conv. Total (cis1 
Length Wtd. Iftl 
Min Ch El lftl 
Alpha 
Frctn Loss Iftl 

Profile #2/3 

1315.37 
0.10 

Element 
Wt. n-Val. 
Reach Len. lftl 
n o w  area lsq ftl 
Area lsq ftl 
Flow Ic~s) 
Top Width lftl 
~ v g .  Vel. lft/sl 
Hydr. Depth lftl 
Con". lcfs) 
Wetted Per. lftl 
shear llb/sq ftl 
stream Power Ilblft 61 
Cum volume lacre-ftl 

Cum Sa lacresl 

Left OB 

925.00 

Channel 
0.100 
801.40 

Right OB 

675.00 

warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev lftl 
vel Head lft) 
W.S. Elev lit1 
Crit W.S. lit1 
E.G. Slope lft/ft) 
Q Total IcfSI 
Top Width lftl 
vel Total Ift/sl 
Max Chl Dpth 1st) 
Conv. Total Icfsi 
Length Wtd. lftl 
Min Ch El (ftl 
alpha 
Frctn Loss lftl 
C h E LOSS iftl 

Element 
Wt. n-Val. 
Reach Len. lit1 . 
Flow area 18q ftl 
Area lsq ftl 
Flow Icfsl 
Top Width lftl 
Avg. Vel. lftlsl 
Hydr. Depth iftl 
CO"". lcfsl 
Wetted Per. lftl 
shear Ilblsq ftl 
stream Power llb/ft 
cum volume (acre-ftl 
a m  sA lacresl 

Left 0B 

925.00 

Channel 
0.100 
801.40 

11694.95 
11694.95 
37500 .OO 
2742 -56 

3.21 
4.26 

Right OB 

675.00 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning:   he energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. ~ h i a  may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta 
lit1 
LB 8522.00 
9113.20 
9704.40 
10295.60 
10886.80 

area 
1sq ft) 
296.53 
1734.85 
2961.44 
2232.66 
298.34 

W.P. 
1%) 

365.54 
591.21 
591.20 
591.21 
232.46 

Hydr D. 
Iftl 
0.81 
2.93 
5.01 
3.78 
1.28 

Velocity 
(ft/sl 
0.93 
2.19 
3.13 
2.59 
1.26 

warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Frofile #Full 

Left Sta 
lftl 
LB 8522.00 
9113.20 

Right Sta 
Ifti 
9113.20 
9704.40 
10295.60 
10886.80 

Area 
1sq ftl 
1132.17 
2683.49 
3910.09 
3181.30 
787.92 

W.P. 
lftl 

591.81 
591.21 
591.20 
591.21 
377.78 

% conv. Hydr D. 
lftl 
1.92 
4.54 
6.61 
5.38 
2.09 

Velocity 
Ift/Sl 
1.70 
3.03 
3.89 
3.39 
1.80 
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MODEL MDBZ 
0.4 

warning:   he cross-section end points had to be extended vertically far the computed water 
warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current end previous 

section.   his may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMiCKEN DAM 
REACH: 82 RS: 18.29 

INPUT 
Descriotion: 2/3 PMF = 19.500 cis 
Full PMF = 37,500 CfS 
Station Elevation Data num= 15 

sta Elev sta  lev Sta  lev sta Elev Sta Elev 
7100 1310 7500 1309.8 8000 1309.5 8500 1307.5 9000 1307 
9500 1305.5 9750 1305 10000 1304.5 10150 1304.5 10250 1304.8 
10500 1305.2 11000 1307 11500 1308.2 12000 1309.8 12100 1310 

Manning's n Values numi I 
Sta n Val 
7100 .1 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Enpan 
7100 12100 2000 1874.84 1750 .1 .3 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 
Vel Head (fti 
W.S. Elev (ftl 
crit W.S. (ftl 
E.G. Slope Ift/ft) 
Q Total (cfsi 
Top Width (ftl 
vel Total (ft/sl 
Max Chl Dpth iftl 
Conv. Total (cfs) 
Length Wtd. iftl 
Min Ch El (ft) 
~ l ~ h a  

Element 
Wt. n-Val. 
Reach Len. (it1 
Flow Area (sq Etl 
Area (sq ft) 
Flow (cfel 
Top Width Kt1 
Rvg. ve1. Lft/*I 
Hydr. Depth (ftl 
conv. (c~sI 
Wetted Per. Iftl 
shear (lb/aq ftl 
stream Power (lb/ft s) 
cum volume lacre-ftl 
Cum SA (acres1 

Left OB 

2000.00 

surface 
crose 

Right 08 

1750.00 

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. 

warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. ~ h i a  may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile U~ull 

E.G. Elev (ftl 1309.90 Element Left OB Channel Right 08 
Vel Head (ftl 0.16 Wt. n-Val. 0.100 
W.S. Elev (ftl 1309.74 Reach Len. (ftl 2000.00 1874.84 1750.00 
crit w.s. (ft) €low Area isq ftl 11777.63 
8.G. Slope (ft/Etl 0.012299 Area (sq ft) 11777.63 
Q Total (cfsl 37500.00 Flow lcfsl 37500.00 
Top Width (ft) 4385.26 Tap Width (ftl 4385.26 
vel Total (ft/sl 3.18 Avg. Vel. (ft/sl 3.18 
Max Chl Dpth (ft) 5.24 Hydr. Depth (ft) 2.69 
Conv. Total (cfs) 338137.9 Conv. (cfs) 338137.9 
Length Wtd. (ftl 1874.84 Wetted Per. lttl 4385.27 
Min Ch El (ftl 1304.50 Shear llb/sq ftl 2.06 
Alpha 1.00 stream Power (lb/ft s)  6.57 
~rctn LOSS (ft) 10.93 cum volume (acre-ftl 16402.28 226.06 
C & E LO66 (ft) 0.03 Cum SA (acre81 5465.49 237.51 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater then 1.4. This may indicate the need for additional cross sections. 

warning: The energy loss was greater than 1.0 ft 10.3 ml. between the currem and previous cross 
eection.   his may indicate the need for additional cross sections. 

Left Ste Right Sta Flow Area W.P. %Con". HydrD. Velocity 
(it) (ftl (cfs) (sq it1 (ftl (ftl (ft/s) 
a l n n  nn sin" 00 1475.67 982 28 869.56 7.57 1.13 1.50 

~arning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

warning:   he energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 
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section. This may indicate the need for additional cross sections. 

PLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl lit1 (c~s) isq it) (it) (ftl irt/s1 
LB 7100.00 8100.00 42.25 . 93.03 503.38 0.11 0.18 0.45 
8100.00 9100.00 4866.79 2112.07 1000.00 12.98 2.11 2.30 
9100.00 10100.00 16238.86 4352.08 1000.00 43.30 4.35 3.73 
10100.00 11100.00 14345.32 4040.08 1000.00 38.25 4.04 3.55 
11100.00 RB 12100.00 2006.78 1180.40 881.88 5.35 1.34 1.70 

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. 

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 RIVER: MCMICKEN DAM 
REACH: 82 RE: 17.93 

INPUT 
Description: 2/3 PMF - 19 
Full PMF = 37.500 CfS 
station Elevation Data 

sea Elev Sta 
6500 1300 7000 
8500 1295.2 9000 
10000 1292 10150 
11000 1297.5 11150 

,500 cfs 

num= 
Elev 
1297 
1295 

1291.8 
1300 

18 
Sta 
7250 
9500 
10250 
11425 

Elev 
1295.5 
1293 

1292.2 
1300.08 

Sta 
7500 
9700 
10500 

Elev 
1296 

1292.5 
1294 

SCa Elev 
8000 1295.5 
9800 1292 
LO750 1296 

~anning's n Values num= 1 
Sta n Val 
6500 .1 

~ a n k  Sta: Left ~lght Lengths. Left Channel Right Coeff Contr. Expan 
6500 11425 2000 2307.68 2500 .1 .3 

~neffectlve €low num- 1 
Sta L Sta R Elev 
6500 7500 1296 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev iftl 
Vel Head lft) 
W.S. Elev lit) 
crit W.S. lit) 
E.G. Slope (ft/ftl 
Q Total (C~S) 
Top Width (ftl 
Vel Total Ift/~) 
Max Chl Dpth IEt) 
Co11v. Total (cfsl 
Length Wtd. 11%) 
Min Ch El lft) 
Alpha 
Frctn Loss lftl 
C & E LOBS lit1 

1297.41 Element  eft 08 Channel Rlght OB 
0.05 Wt. n-Val. 0.100 

1297.36 Reach Len. lft) 2000.00 2307.68 2500.00 
1294.65 Flow Area laq ft) 10977.44 
0.003765 Area (so ft) 10977.44 
19500.00 Flow (cis)  
4036.46 Top Width (it1 

1-78 ~ v g .  vel. (ftls) 
5.56 Hydr. Depth iftl 

317805.0 Conv. icfsl 
2307.68 Wetted Per. ift) 
1291.80 Shear IIbIsq ftl 

1.00 stream Power (lb/ft s) 
10.81 cum volume (acre-ft) 
0.00 Cum SA iacresl 

warning: The energy loss was greater then 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 #Full 

E.G. Elev (ft) 1298.94 Element  eft OB Channel Right OB 
Vel Head Lit) 0.07 Wt. n-Val. 0.100 
W.S. Elev (ft) 1298.87 Reach Len. (ft) 2000.00 2307.68 2500.00 
crit w.s. (ft) 1295.81  low Area  Isq ft) 17348.25 
E.G. Slope (ftlft) 0.003391 Area lsq ft) 17348.25 
Q Total lcfs) 37500.00 Flaw lcfsl 37500.00 
Top Width (ft) 4393.51 Top Width (ftl 4393.51 
vel Total Iftls) 2.16 A V ~ .  Vel. (ft/s) 2.16 
Max Chl Dpth (ftl 7.07 Hydr. Depth lftl 3.95 
Conv. Total (cfsl 643987.1 Conv. icfsl 643987.1 
~ength Wtd. lft) 2307.68 Wetted Per. (ft) 4393.55 
Min Ch El lft) 1291.80 shear llb/sq ftl 0.84 
Alpha 1.00 stream Power (lb/ft s) 1.81 
Erctn ~ o s s  (ft) 10.76 Cum Volume (acre-ft) 15775.49 226.06 
c & E Loss lft) 0.00 Cum SA (acres1 .- 5276.57 237.51 

warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.   his may indicate the need for additional crass sections. 

warning:   he ~arabolic search method failed to converge on critical depth. The program will try the 
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cross section slice/secant method to find critical depth. 
~ote: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 

water surface was used. 

€Low DI~TRIRUTION OUTPUT Profile 11213 

Left Sta Right Sta Plow Area W.P. % COIIY. Hydr D. Velocity 
(ftl (£ti (cfsl lsq ft) (it) let) (rt/s) 
LB 6500.00 7485.00 616.78 669.84 544.90 3.16 1.23 0.92 
7485.00 82470 0 0  2090.33 1765.50 985.00 10.72 1.79 1.18 

warning: The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Con". ~ y d r  D. velocity 
i f p l  i f?, i c f s l  (90 F I I  Iftl i f t i  i f t l s l  

warning:   he energy lass was greater than 1.0 it (0.3 m). between the current and previous cross 
section. This m y  indicate the need for additional cross sections. 

warning:   he parabolic search method failed to converge on critical depth. The program will try the 
cross section sliceleecant method to find critical depth. 

~ote: Multiple critical depths were found at this location. The critical depth with the lowest, valid, 
water surface was used. 

CROSS SECTION RIVER: MCMICKEN D M  
REACH: B2 RS: 17.50 

INPUT 
 ription ti on: Additional flow from Grand Avenue; 
213 PMF = 20,000 c f s  
Full PMF 

= 40.500 cfs 
station Elevation Data *urn= 15 

sta  lev Sta Elev Sta  lev Sta Elev Sta  lev 
6950 1290 7000 1290 7500 1287.5 8000 1286 8500 1285.5 
9000 1283 9500 1282 9750 1281.5 10000 1281 10250 1282 
10500 1284 11000 1286.5 11500 1288 12000 1289.9 12100 1290 

~anning's n values num= 1 
Sta n Val 
6950 .1 

~ a n k  sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
6950 12100 2564.24 2564.24 2564.24 .1 .3 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 1286.59 Element Left OB Channel Right OB 
Vel Head (ftl 0.08 Wt. a-val. 0.100 
W.S. Elev (ft) 1286.51 Reach  en. (ft) 2564.24 2564.24 2564.24 
crit w.S. (ft) Flow Area ( sq  ftl 8827.66 
E.G. Slope (ftlftl 0.005944 Area (sq ft] 8827.66 
Q Total ("5s) 20000.00 Plow (cfs) 20000.00 
Top Width (ftl 3174.23 Top Width (ft) 3174.23 
vel Total (ftlsl 2.27 ~ v g .  vel. (fils) 2.27 
Max Chl Dpth (ftl 5.51 Hydr. Depth lft) 2.78 
Conv. Total (cis) 259403.6 Conv. (cfs) 259403.6 
Length Wtd. (ft) 2564.24 Wetted per. (it) 3174.26 
Min Ch El (£el 1281.00 Shear ilblsa ftl 1.03 
Alpha 1.00 stream pow& (~b/it SI 2.34 
Erctn Loss (ftl 15.85 Cum Volume (acre-ftl 9409.92 83.61 
C & E Loss (ft) 0.01 cum SA (acres) 4354.55 100.37 

Warning: The energy loss was greater than 1.0 It (0.3 m). between the current and previous cross 
section. This may indicate the need £or additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev let) 
Crit W.S. (It1 

1288.18 Element Left OR Channel Right OR 
0.12 wt. n-val. 0.100 

1288.05 Reach Len. Ifti 2564.24 2564.24 2564.24 
Flow Area (sq ft) 14498.91 
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E.G. Slope iftlft) 
Q Total (cfs) 
Top Width ift) 
vel Total iftls) 
Max Chl Dpth 1%) 
con.,. Total icfs) 
Length Wtd. iftl 
Min Ch El ift) 
Alpha 
Frctn Loss ift) 
C 6 E Loss if:) 

0.006613 Area (59 ft) 
40500.00 Flow ( c E s I  
4125.22 Top Width (ft] 

2.79 Ava. Vel. iff/s) 
7.05 ~yir. Depth ifti 

498028.2 Conv. icfs) 
2564.24 Wetted Per. (ftl 
1281.00 Shear ilblsq fr) 

1.00 Stream Power ilb/ft sl 
16.28 cum volume (acre-it1 
0.01 Cum SA (acres) 

Warning: The energy loss was greater than 1.0 ft 10.3 m i .  between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile 12/3 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) ift) iCf*) iSq ftl iftl iftl irt/s) 
LB 6950.00 7980.00 12.70 33.95 150.45 0.06 0.23 0.37 
7980.00 9010.00 2067.55 1556.19 1030.01 10.34 1.51 1.33 
9010.00 10040.00 13016.56 4693.40 1030.00 65.08 4.56 2.77 
10040.00 11070.00 4903.20 2544.12 963.80 24.52 2.64 1.93 

Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 
oecfion. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

 eft sta ~ight sta PIOW ~ r e a  W.P. % Conv. Bydr D. velocity 
(ft) (ftl iCf*) isq ft) ift) ift) (ftls) 
LB 6950.00 7980.00 706.92 642.46 590.89 1.75 1.09 1.10 
7980.00 9010.00 6890.35 3145.58 1030.01 17.01 3.05 2.19 
9010.00 10040.00 21827.06 6282.78 1030.00 53.89 6.10 3.47 
10040.00 11070.00 10833.84 4126.92 1030.02 26.75 4.01 2.63 
11070.00 RB 12100.00 241.82 301.16 444.33 0.60 0.68 0.80 

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 RIVER: MCMICKEN DAM 
REACH: B2 RS: 17.01 

INPUT 
Description: Additional flow from Grand Avenue; 
2/3 PMF = 20,000 cfs 
Full PMF 

9 41,500 Cfs 
Station Elevation Data 

Sta  lev sta 
6100 1272.8 6190 
6690 1268.4 6880 
7770 1268 8030 
8990 1268 9080 

~~~ .. 
Elev Sta 
1272 6300 

1269.2 7160 

Elev 
1271 
1270 

Sta 
6460 
7550 
8660 
9500 
10450 
11230 
11500 
12350 

12979.4 

Elev Sta 

Manning's n Values num= 1 
Sta n Val 
6100 .I 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. ~xpan 
610012918.73 3839.07 3839.07 3839.07 .I .3 

ineffective Flow num= 1 
Sta L Ste R Elev 
6100 6100 1272.8 

CROSS SECTION OUTPUT Profile $2/3 

E.G. Elev if:) 1270.73 Element Left OB Channel mght OB 
Vel Head iftl 0.05 Wt . n-Val. n ?no 
W.S. Elev ift) 1270.68 Reach Len. iftl 3839.07 3839.07 3839.07 
Crit W.S. ift) 1269.10 Flow Area isq ftl 11038.02 
E.G. Slope ift/ft) 0.006428 Area isq ft) 11038.02 

. Q Total (cis1 20000.00 Flow icfsl 20000.00 
Top Width ift) 5884.69 Top Width ift) 5884.69 
Vel Total iftls) 1.81 Avg. Vel. (ft/sl 1.81 
Max Chl Dpth let) 3.28 Hydz. Depth ift) 1.88 
COIIV. Total icfsl 249455.2 Conv. (cis1 249455.2 
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Lencrth wtd. (ftl 3839.07 wetted Per. (ftl 
~in-ch El lftl 1267.40 Shear (lb/sq ft) 
Alpha 1.00 stream Power Ilb/ft s) 
~rctn LOBS 1%) 21-51 cum volume (acre-ftl 

Warning: Divided flow computed £or this cross-Section. 
Warning: The energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Pull 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev rft) 

1271.88 Element 
0.08 WL. n-val. 

1271.80 Reach Len. (ftl 
1269.72   low Area isq ft) 
0.006111 Area (8" it) 

Left OR Channel Right 08 
0.100 

Crlt W.S. (it) 
E.G. Slope ift/fti 
Q Total (cfs) 
Top Width (ft) 
Vel Total lft/sI 

41500.00 Flow (C~SI 
6680.63 TOP width (ftl 

2.27 Au9. Vel. (ft/s) 
Max Chl Dpth (ftl 
Con" Total Icfs) 
Length Wtd (it1 
Mln Ch El (it) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

4.40 ~ydr. Depth ift) 
530872.8 Con". (Cfs) 
3839.07 wetted Per. lft) 
1267.40 Shear (lb/sg ft) 

1.00 stream Power ilblft sl 
21.10 cum Volume (acre-it1 
0.00 cum SR (acres) 

warning:   he energy loss was greater than 1.0 ft (0.3 m). betveen the current and previous cross 
section. b his may indicate the need for additional cross sections. 

PLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta 
lftl 

Right Sta 
(ftl 
7463.75 
8827.49 
10191.24 
11554.98 
RB 12918.73 

Rrea 
isq ft) 
938.22 
2773.72 
2740.54 
3963.21 
622.33 

W.P. 
(ftl 

925.66 
1225.97 

% conv. Velocity 
(ftlsl 
1.08 
1.85 
1.71 
2.19 
0.78 

warning: ~ivided flow computed for this cross-section. 
warning:  he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section.   his may indicate the need for additional cross sections. 

PLOW DISTRIBUTION OUTPUT Profile # ~ ~ 1 1  

Left Sta 
Ift) 

Right Sta 
lftl 
7463.75 
8827.49 

Area 
(aq ftl 
2218.82 
4276.71 
4270.09 
549?.76 
2011.23 

W.P. 
lftl 

1251.69 
1363.78 
1363.76 
1363.78 

% conv. 

8.53 
24.05 

Hydr D. 
(ftl 
1.77 
3.14 
3.13 
4.03 
1.50 

velocity 
irt/s1 
1.60 
2.33 
2.33 
2.76 
1.43 

warning: The energy loss was  greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER. MCMlCKEN DAM 
REACH: 82 RS: 16.28 

INPUT 
Description: Additional flow from 
2/3 PMP = 20.500 cfs 
Full PMF 

= 48,500 cis 
Station Elevation Data num= 

sta Elev sta Elev 
60001250.786 6060 1250.3 
7290 1246 7370 1246 
7800 1247.2 7970 1247.7 
8670 1247 8950 1248 

Grand AveWe: 

33 
Sta  lev 
6340 1248 
7500 1246.4 
8220 1248 
9150 1248 

Sta Elev 
6110 1250 

Eta Elev 
6650 1247 
7630 1246.5 
8340 1246.6 
9220 1246.6 

10280 1246 
12010 1249.2 

Manning's n values numi 1 
Sta n Val 
6000 .1 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
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6000 12750 3600.53 3600.53 3600.53 
Ineffective Flow num= 1 

Sta L Ste R Elev 
12750 12750 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 1249.22 Element 
Vel Head (ftl 0.05 We. n-Val. 
W.S. Elev (ft) 1249.17 Reach Len. (ft) 
Crit W.S. (ft) Flow Area (sq ftl 
E.G. Slope (ftlftl 0.004946 Area (sq ft) 
Q Total (~£8) 20500.00 FlOW (~f8) 
Top Width lit) 5231.15 Tap Width iftl 
vel Total lft/sl 1.77 A V ~ .  vel. (ftls) 
Max Chl Dpth (it) 3.17 Hydr. Depth lft) 
cow. Total (cfs) 291483.1 Conv. lcfsl 
Length Wtd. (ftl 3600.53 Wetted Per. (ftl 
Min Ch El ifti 1246.00 Shear (lblsq it1 
Alpha 
Frctn Loss lft) 
C & E LO88 (ft) 

1.00 stream powe; (lblft sl 
20.69 Cum Volume (acre-ftl 
0.00 Cum SA (acres1 

Left OB Channel Right OE 
0.100 

warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current end previous cross 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (it1 1250.78 Element Left OB Channel Right OB 
vel Heed (ft) 0.08 Wt. "-Val. 0.100 
W.S. Elev (ftl 1250.70 Reach Len. (ftl 3600.53 3600.53 3600.53 
Crit W.S. (ftl  low Area (sq ft) 21331.51 
E.G. Slope (ft/ftl 0.005038 Area (sq ftl 21331.51 
Q Total (cfs) 48500.00 Flow (cfs) 48500.00 
Top Width (ft) 6739.16 TOP Width (ft) 6739.16 
vel Total (ftls) 2.27 Avg. Vel. (ftls) 2.27 
Max Chl Dpth (ftl 4.70 Hydr. Depth (ftl 3.17 
Con". Total (cfsl 683278.5 Conv. (cfs) 683278.5 
Length Wtd. Lftl 3600.53 Wetted Per. (ft) 6739.85 
Min Ch El (ft) 1246.00 Shear (lblsq it) 1.00 
Alpha 1.00 stream power (lblft s) 2.26 
Frctn Loss Iftl 20.28 Cum Volume (acre-Ztl . 12222.33 226.06 
c h E LOSS Iftl 0.00 Cum SA (acres1 4141.50 237.51 

warning:   he cross-section end points had to be extended vertically for the computed water surface. 
warning:   he 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. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Conv. Xydr D. Velocity 
(ftl (ft) (cfs) (sq £ti (ftl (ftl (ftls) 
LB 6000.00 7350.00 4340.68 2497.28 1144.74 21.17 2.18 1.74 

warning:   he energy loss was greater than 1.0 fr 10.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #pull 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ftl (cfs) (sq ftl (ftl (ft) LftIe.1 
LB 6000.00 7350.00 9648.19 4388.02 1339.18 19.89 3.28 2.20 
7350.00 8700.00 12192.99 5066.03 1350.02 25.14 3.75 2.41 
8700.00 10050.00 10474.51 4624.68 1350.02 21.60 3.43 2.26 
10050.00 11400.00 14210.92 5553.80 1350.14 29.30 4.11 2.56 
11400.00 RB 12750.00 1973.38 1698.99 1350.50 4.07 1.26 1.16 

warning:   he cross-section end points had to be extended vertically for the computed water surface. 
warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: B2 RS: 15.60 

INPUT 
Description: 2/3 PMF = 20.500 cfs 
Full PMP r 48,500 Cfs 
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Station Elevation 
Sta Elev 
6470 1231 
7670 1230 
8340 1228 
8840 1226 
9900 1225.7 

1 Data 
Sta 
6510 
7730 
8420 
8940 
10000 
12130 
12700 
13650 

"urn= 
Elev 
1230 

1229.5 
1227 

1225.5 
1225 
1229 
1230 
1230 

41 
Sta  

~anning's n values numi 1 
Sta n Val 
6470 1 

Elev 

~ a n k  sta: Left ~ight ~engths: Left Channel 
6470 13650 4000 4080.25 

Ineffective Flow num= 2 
sta L Sta R Elev Sta L Sta R Elev 
6470 7670 1230 1365014394.16 

 locked Obstructions num- 1 

Sta  

Right 
4200 

Elev 
1229.5 
1228 

Sta 
7510 
8180 

Cantr 
.1 

Elev 
1229.4 
1227.9 

Sta L Sta R Elev 
11000 11600 1226 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev iftl 1228.52 Element Left OB Channel Right OB 
vel Head (ftl 0.07 wt. n-val. 0.100 
W.S. Elev iftl 1228.45 Reach Len. lftl 4000.00 4080.25 4200.00 
Crit W.S. (ftl 1226.70 Flow Area (sq Etl 9441.45 
E.G. slope iftlftl 0.006771 Area (sq ftl 9441.45 
Q Total (cfsl 20500.00 Flow iCfs1 20500.00 
Top Width iftl 3989.73 Top Width (ftl 3989.73 
vel Total (ftlsl 2.17 Avg. Vel. (ftlsl 2.17 
Max Chl Dpth iftl 3.45 HydT. Depth ift) 2.37 
Conv. Total (cf.5) 249130.7 Con". (~£51 249130.7 
Length Wtd. (ftl 4080.25 Wetted Per. iftl 3989.77 
Min Ch El (ftl 1225.00 shear Ilblsq ftl 1.00 
Alpha 1.00 Stream Power (lblft a1 2.17 
Frctn Loss iftl 20.47 cum volume (acre-ftl 6961.30 83.61 
c & E LOSS lftl 0.01 Cum SA (acres1 3216.99 100.37 

warning:   he energy lass was greater than 1.0 it (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev ifti 1230.50 Element Left OB Channel Right OB 
Vel Head iftl 0.09 Wt. n-Val. 0.100 
W.S. Elev (ftl 1230.41 Reach Len. iftl 4000.00 4080.25 4200.00 
Crit W.S. lftl 1227.56 Flow Area (so ft) 20403.30 ~ . 
E.G. slope (ft/ftl 0.006330 Area isq ftl 
Q Total icfsl 48500.00 Flow (~fsl 
Top Width iftl 7900.66 Top Width iftl 
Vel Total ift/s) 2.38 A Y ~ .  vel. iftlsl 
Max Chl Dpth iftl 5.41 Hydr. Depth iftl 
Conv. Total (cfsi 609573.0 Conv. (Cis1 
Length Wtd. Iftl 4080.25 wetted Per. iftl 
Min Ch El (ftl 1225.00 Shear (lb/sq ftl 
Alpha 1.00 stream Power Ilblft sl 
Frctn Loss iftl 20.90 C u m  Volume (acre-ftl 
C & E LOBS iftl 0.00 Cum SA (acres1 

warning: The cross-section end points had to be extended vertically for the computed water surface 
warning:   he energy lose was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left sea Right sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) Ifti icrs1 isq ftl iftl (ftl IftlS) 
LB 6470.00 7906.00 1.02 4.39 51.35 0.00 0.09 0.23 

warning; The energy loss was greater then 1.0 ft (0.3 ml. between the current end previous cross 
section. This may indicate the need for additional cross sections. 

FLOW~DISTRIBUTION OUTPUT Profile #Full 
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Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(it) ift) IC~S) isq f t )  ift~ ift) irt/s) 
LB 6470.00 7906.00 1294.87 1345.14 1412.52 2.67 0.95 0.96 
7906.00 9342.00 14416.08 5749.19 1436.02 29.72 4.00 2.51 
9342 .OO 10778.00 20511.69 7103.90 1436.00 42.29 4.95 2.89 
10778.00 12214.00 11069.87 4906.64 1436.02 22.82 3.42 2.26 
12214.00 Ra 13650.00 1207.49 1298.45 1436.01 2.49 0.90 0.93 

warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning:  he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

eection. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: 82 RS: 14.83 

INPUT 
~escription: Flow weirs to model MDBl between sections 14.83 and 12.49; 
213 - .  ~ 

PMF n 20.500 ~ € 9  

Full PMF - 48,500 cfs 
station Elevation Data num= 

Sta Elev Sta Elev 
6920 1210.5 6950 1210 
7240 1208.4 7380 1208.4 
8290 1205.8 8360 1206 

52 
Sta Elev 
6960 1209 
7700 1208 
8500 1206 
9210 1204.8 
9700 1203.6 

Manning's n values numi 1 
Sta n Val 
6920 .1 

~ a n k  sta:   eft Right Lengths: Left Channel Right Coeff Contr. Expan 
6920 13690 3870 3668.12 3430 .I . 3  

~neffective n low num= 1 
Sta L Sta R Elev 
13690 13690 

CROSS SECTION O m P m  Profile #2/3 

E.G. Elev iftl 1208.05 Element Left OB Channel Right 08 
Vel Head iftl 0.04 Wt . n-Val. 0.100 
W.S. Elev lftl 1208.01 Reach Len. lft) 3870.00 3668.12 3430.00 
crit W.S. iftl  lo^ Area isq ft) 12777.54 
E.G. Slope ift/ftl 0.003863 Area isq ft) 12777.54 
Q Total icfs) 20500.00 Flow 20500.00 
Top Width iftl 5580.75 Top Width lit1 5580.75 
vel Total iftls) 1.60 Avg. Vel. lft/sl 1.60 
Max Chl Dpth ILtI 4.51 Hydr. Depth lit) 2.29 
conv. Total (cis) 329819.8 Con". icfr) 329819.8 
Length Wtd. ift) 3668.12 Wetted Per. lft) 5580.79 
Mln Ch El lft) 1203.50 Shear iIb/sq ft) 0.55 
Alpha 1.00 stream Power iIb/ft 61 0.89 
Frctn LOSS ift) 17.57 Cum Volume (acre-ftl 5920.68 83.61 
c & E Loss let) 0.00 Cum SA iacres) 2768.76 100.37 

warning: ~ivided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev iftl 
Vel Head ift) 
W.S. Elev (it1 
crit W.S. (it1 
E.G. Slope ift/ftl 
Q Total icfsl 
Top Width iftl 
vel Total lit/s) 
Max Chl Dpth ift) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El iftl 
Alpha 
Frctn Loss Iff) 

Element Left OH 
Wt. n-Val. 
Reach Len. iftl 
Flow Area lsq it) 
Area lsq ft) 
F l o ~  Icfsl 
Top Width ift) 
Avg. ve1. ift/~I 
Hydr. Depth iftl 
conv. icfsl 
Wetted Per. iftl 
Shear ilb/sq ft) 
stream Power ilb/ft sl 
Cum volume (acre-ft) 

Channel 
0.100 

3668.12 

Right OE 

3430.00 
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p.12 
C & E LOSS iftl 0.00 cum SA (acres) 2921.85 170.88 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may indicate the need Lor additional cross sections. 

PLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
(ft) (ftl (cfsl (6q ftl (ftl (it) (ftls) 
LB 6920.00 8274.00 537.43 614.61 579.96 2.62 1.06 0.87 
8274.00 9628.00 5690.09 3554.40 1354.01 27.76 2.63 1.60 
9628.00 10982.00 9125.33 4718.93 1354.01 44.51 3.49 1.93 
10982 .OO 12336.00 4528.56 3099.35 1354.00 22.09 2.29 1.46 
12336.00 RB 13690.00 618.58 790.21 938.81 3.02 0.84 0.78 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 €t (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBETION OUTPUT Profile #full 

Left Sta Right Sta Flow Area W.P. % COIIY. Hydr D. velocity 
(ftl 1%) (cfs) (*q ft) (ftl (ftl (EL/=) 
LB 6920.00 8274.00 2883.32 2215.47 1266.24 5.94 1.75 1.30 
8274.00 9628.00 12933.25 5600.11 1354.01 26.67 4.14 2.31 
9628.00 10982.00 17719.65 6764.64 1354.01 36.54 5.00 2.62 
10982.00 12336.00 11229.62 5145.06 1354.00 23.15 3.80 2.18 
12336.00 RB 13690.00 3734.17 2610.46 1294.78 7.70 2.02 1.43 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 it (0.3 m i .  between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: 82 RS: 14.13 

A . . ~ U .  

Description: 213 PMF = 20,500 cfs 
Full PMF = 45,000 cf6 
station Eleiation Data num. 37 

Sta Elev Sta Elev Sta Elev Eta =lev sta ~ l r v  

Manning's n Values num= 1 
Sta n val 
7176 .1 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. ~xpan 
7176 13940 4030 3991.28 3950 .1 .3 

Ineffective Flow num= 1 
Sta L sta R Elev 

CROSS SECTION OUTPUT Profile 44213 

E.G. Elev Lft) 1190.48 Element Left 08 Channel Right OB 
Vel Head lft) 0.05 Wt. n-Val. 0.100 
W.S. Elev (ft) 1190.43 Reach Len. (it) 4030.00 3991.28 3950.00 
Crit W.S. (€ti 1188.95 Flow Area (sq ftl 11926.64 
E.G. Slope (ft/ftl 0.006084 Area (sq ft) 11926.64 
Q Total (cfs) 20500.00 Flow (cfsl 20500.00 
Top Width (ftl 6603.04 Top Width (ft) 6603.04 
Vel Total (ft/s) 1.72 A Y ~ .  vel. (ft/s) 1.72 
Max Chl Dpth (ftl 3.83 Hydr. Depth (ftl 1.81 
Con". Total (cfs) 262825.6 Conv. (cfsl 262825.6 
Length Wtd. (ft) 3991.28 Wetted Per. (ft) 6603.69 
Min Ch El Ifti 1186.60 Shear (lblsq ftj 0.69 
Alpha 1.00 Stream Power (lb/it sl 1.18 
Frctn Loss (ft) 20.39 Cum Volume (acre-ftl 4880.53 83.61 
C & E Loss (ftl 0.00 Cum SA (acres1 2255.77 100.37 

warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning: The energy loss was greater than 1.0 ft 10.3 m ) .  between the current and previous cross 
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MODEL MDB2 
D 14 

W.S. Elev ift) 1170.05 Reach Len. iftl 4750.00 4700.46 4650.00 
crit W.S. ift) ?law Area lsq ft) 12822.62 
E.G. Slope (ft/ft) 0.004330 Area isq ft) 12822.62 
Q Total icfs) 20000.00 Flow i~fsl 20000.00 
TOP Width iftl, 6364.72 Top Width iff) 6364.72 
vel Total ire/!+) 1.56 ~ v g .  Vel. ift/s) 1.56 
Max Chl Dpth (ftl 6.05 Hydr. Depth (ft) 2.01 
Conv. Total icfs) 303923.3 Conv. icfsl 303923.3 
Length Wtd. ift) 4700.46 Wetted Per. (ft) 6364.85 
 in Ch El (ft) 1164.00 Shear (lb/sq €ti 0.54 
Alpha 1.00 stream Power (lb/ft s) 0.85 
Frctn Loss (ft) 20.13 cum volume (acre-it) 3746.68 83.61 
C & E LOSS lft) 0.00 Cum SA (acres1 1661.67 100.37 

warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev ift) 
Vel Head ift) 
W.S. Elev ift) 
Crit W.S. iftl 
E.G. Slope ift/ft) 
O Total (cfsi 
?op Width ift) 
Vel Total iftls) 
Max chl Dpth Iftl 
Conv. Total ICES) 
Length Wtd. ift) 
Min Ch El ift) 
Alpha 
Frctn Loss (ft) 
C & E LOBS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
 low Area (sq ft) 
Area (sq ft) 
Flow icfsl 
Top Width 1%) 
Avg. Vel. ift/s) 
Hydr. Depth (ft) 
conv. (=fa) 
Wetted Per. (it) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 

4750.00 

Channel 
D . 1 0 0  

Right 08 

4650.00 

warning:   he cross-section end points had to be extended vertically for the computed water surface 
warning:   he energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta 
(it1 
LB 7244.00 
8605.20 
9966.40 
11327.60 
12688.80 

Right Sta 
lft) 

Flow 
icfsi 

Area 
(sq fti 
1449.97 
3987.55 

W.P. 
iftl 

1326.17 
1361.23 
1361.21 
1064.25 
1251.99 

Hydr D. 
(ftl 
1.09 
2.93 
3.44 
1.29 
1.06 

Velocity 
iftls) 
0.91 
1.75 
1.95 
1.01 
0.89 

warning: ~ivided flow computed for this cross-section. 
warning: The energy loas 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. 

PLOW DISTRIBUTION OUTPUT Profile #Full 

 eft Sta Rlght Sta Flow Area W.P. % Con". Hydr D. Velocity 
ift) (ft) icfs) isq ft) ift) (ft) (ft/sl 
LB 7244.00 8605.20 3969.75 2700.89 1344.93 10.45 2.01 1.47 
8605.20 9966.40 11969.78 5262.51 1361.23 31.50 3.87 2.27 
9966.40 11327.60 14739.21 5962.42 1361.21 38.79 4.38 2.47 
11327.60 12688.80 3658.22 2584.10 1361.28 9.63 1.90 1.42 
12688.80 88 14050.00 3663.04 2586.61 1361.89 9.64 1.90 1.42 

~arning:   he cross-section end points had to be extended vertically for the computed water surface. 
warning:   he 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 RIVER: MCMICKEN DAM 
REACH: B2 RS: 12.49 

INPUT 
 ti^^:   low weirs to the east and to model MDBl between sectionsl2.49 and 

11.17: 
2/3 PMF = 20,000 ~ f s  
Pull PMF = 35.000 cfs 
Station Elevation Data num= 34 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7470 1152.2 7540 1152.2 7575 1152 7730 1151.5 7880 1151 
8040 1150.5 8189 1150 8450 1150 8490 1149.5 9350 1148 
9710 1148 9790 1147 10000 1146.3 10480 1147 10550 1148 
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MODEL MDB2 
p.15 

11520 1148 12120 1148.5 12430 1148 12820 1148 12910 1149 
12990 1148 13290 1147 14040 1148 14500 1148 14960 1148.3 
15220 1149 15430 1150 15850 1150 15900 1150 16070 1149.5 
16160 1150 16280 1150 16460 1149.316572.84 1148.79 

Manning's n values "urn= 1 
sta n Val 
7470 .1 

Bank Sta: Left Right Lengths: Left Channel Right CaefE Contr. Expan 
7540 15430 4800 4844.96 4750 .I .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
7470 7540 1543016572.84 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev iftl 1149.95 Element  eft OB channel ~ight OB 
Vel Head (ftl 0.03 Wt. n-Val. 0.100 
W.S. Elev (£ti 1149.92 Reach Len. (It1 4800.00 4844.96 4750.00 
Crit W.S: (it1 1148.52 plow Area lsq ft) 13341.91 
E.G. Slope (ft/ft) 0.004271 Area isq ftl 13341.91 193.20 
Q Total (cis1 20000.00 Flow (cf~l 20000.00 
Top Width (ftl 7445.69 Topwidth let) 6956.32 489.37 
vel Total (ft/sl 1.50 Avg.Ve1. lft/sl 1.50 
Max Chl Dpth (ftl 3.62 Hydr. Depth lftl 1.92 
Conv. Total (cfsl 306034.8 Conv. (cfsl 306034.8 
Length Wtd. (fr) 4844.96 Wetted Per. iftl 6956.35 
Min Ch El lit1 1146.30 Shear (lb/sq £el 0.51 
Alpha 1.00 stream Power (lb/ft sl 0.77 
Prctn Loss (ftl 19.57 Cum Volume (acre-ftl 2335.00 73.29 
C & E LOBE (ftl 0.00 Cum SA (acres1 942.95 74.25 

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 energy loss was greater than 1.0 ft (0.3 ml. between the current and previous crass 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ftl 1150.80 Element Left OB Channel. Right OB 
Vel Head (ftl 0.05 Wt. n-Val. 0.100 
W.S. Elev lit1 1150.75 Reach Len. lit1 4800.00 4844.96 4750.00 
Crit W.S. (fti 1148.85  low ~ r e a  (sq ftl 19427.13 
E.G. Slope lft/ftl 0.004110 Area lsq ffl 19427.13 1093.02 
Q Total (cfsl 35000.00 Flow lcfsl 35000.00 
Top Width (ftl 8612.88 Top Width (ftl 7470.04 1142.84 
Vel Total (ft/sl 1.80 Avg. Vel. (ft/sl 1.80 
Max Chl Dpth iftl 4.45 Hydr. Depth iftl 2.60 
Conv. Total (cfsl 545916.3 COnv. (cfsl 545916.3 
Length Wtd. Lftl 4844.96 WettedPer. ifti 7470.08 
Min Ch El lit1 1146.30 Shear Ilb/sq ft) 0.67 
Alpha 1.00 stream Power iIb/ft s] 1.20 
Frctn Loss iftl 19.89 Cum volume (acre-ftl 2887.12 131.98 
C & E LOBS (ftl 0.00 Cum SA (acres1 973.26 109.88 

Warning: The cross-section end points had to be extended vertically for the computed water surface. 
warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

Left Sta 
(ftl 
LB 7540.00 
9118.00 

Right Sta 
lit1 
9118.00 
10696.00 

Area 
(sq it1 
613.65 
3986.67 
2819.26 
3423.93 
2498.37 

W.P. 
(ftl 

661.47 
1578.02 
1578.00 
1578.01 
1560.85 

Hydr D. 
(ftl 
0.93 
2.53 
1.79 
2.17 
1.60 

Velocity 
Ift/Sl 
0.89 
1.74 
1.38 
1.57 
1.29 

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 energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Pull 
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warning:   he cross-section end points had to be extended vertically for the computed water surface 
warning: The energy loss was greater than 1.0 ft (0.3 m ) .  between the current and previous c r o s s  

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: B2 RS: 11.57 

INPUT -~~ - -  

Description: 213 PMF = 20.000 cfs 
Full PMF = 33,000 cfs 
Station Elevation Data num= 26 

Sta Elev Sra Elev Sta Elev 
8500 1130.4 8620 1130 8770 1130 

Sta 
9180 
9720 
10300 

Elev 
1128 
1126 
1128 
1124 

1128.3 

Sta 
9310 
9810 
10420 
11000 
11880 

~anning~s n values num= 1 
sta n Val 
8500 .1 

m n k  sta:  eft night Lengths: Left channel Right caeff contr. Expan. 
8500 12600 2087.21 2087.35 2087.21 .I .3 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 
8500 8500 12600 12600 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev ift) 
Vel Head ift) 
W.S. Elev iftl 
crit W.S. ift) 
E.G. Slope iftlft) 
a Total icfs, 
Top Width (it) 
Vel Total (ftls) 
Max Chl Doth (ft) 
Conv. 'Cotel icfs) 
Length Wtd. (ft) 
Min Ch El ift) 
Alpha 
Frctn Loss (ft) 
C & E Loss ift) 

1130.38 Element 
Wt. n-Val. 
Reach Len. ift) 
Flow Area isq ft) 
Area isq ft) 
Flow icfs) 
Top Width ift) 
Avg. Vel iftls) 
Xydr. Depth lit) 
conv. icfs) 
Wetted Per. (ft) 
shear ilblsq it) 
stream Power ilb/ft s) 
Cum Volume (acre-£ti 
Cum SA (acres) 

Left OB Channel Right OB 
0.100 

2087.21 2087.35 2087.21 

warning:   he cross-section end points had to be extended vertically for the computed water surface 
warning: The energy loss was greater than 1.0 Lt (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (ftl 1130.91 Element Left OB Channel ~ight OB 
Vel Head (ft) 0.07 Wt. n-Val. 0.100 
W.S. Elev iftl 1130.84 Reach Len. (ft) 2087.21 2087.35 2087.21 
Crit W.S. iftl Flow Area (sq ft) 13220.31 

0.004116 Area isq ft) 13220.31 E.G. Slope ift/ft) 
Q Total (~€8) 27500.00 Flow (~£3) 27500.00 
Top Width iftl 4100.00 Top Width ift) 4100.00 
vel Total iitls) 2.08 Avg. Vel. iftls) 2.08 
Max Chl Dpth (it) 6.84 Hydr. Depth ift) 3.22 
Conv. Total icfs) 428657.2 Conv. icfsl 428657.2 
Length Wtd. (ft) 2087.35 Wetted Per. (ft) 4101.40 
Min Ch El (Lt) 1124.00 Shear ilblsq ft) 0.83 
Alpha 1.00 stream Power (Iblft el 1.72 
Fectn Loss lit1 8.46 Cum Volume (acre-ftl 1071.51 72.38 
C & E Loss iftl 0.00 Cum SA iacresl 329.82 47.57 

warning:   he cross-section end points had to be extended vertically for the computed water surface 
warning: The energy loss was greater than 1.0 ft (0.3 m ) .  between the current and previous cross 

ee~tion. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 
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Warning: The cross-section end paints had to be extended vertically for the computed water surface 
Warning: The energy loss was greater than 1.0 ft (0.3 m ) .  between the current end previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
ifti (ft) (c~sI (sq ft) lft) lft) lftls) 
LB 8500.00 9320.00 1652.23 1354.46 820.45 6.01 1.65 1.22 
9320.00 10140.00 10405.42 4084.98 820.02 37.84 4.98 2.55 
10140.00 10960.00 6257.01 3010.68 820.07 22.75 3.67 2.08 
10960.00 11780.00 7292.53 3300.36 820.02 26.52 4.02 2.21 
11780.00 RB 12600.00 1892.82 1469.85 820.84 6.88 1.79 1.29 

warning:   he cross-section end points had to be extended vertically for the computed water surface 
warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section.   his may indicate the need for additional cross sections. 

CROSS SECTION RIVER: MCMICKEN DAM 
REACH: B2 RS: 11.17 

INPUT 
Description: 213 PMF = 18,000 cfs 
Full PMF = 25,500 cis 
Station Elevation Data num= 

Sta Elev Sta Elev 
9490 1121.3 9510 1121 
10000 1118.8 10130 1118 

2 6 
Sta 
9560 
10380 
10780 
11400 
12070 

Elev 
1120.8 
1114 
1118 

1119.6 
1120 

Sta 
9650 
10410 
10860 
11540 
12280 

Sta 
9820 
10490 
10960 
11640 
12380 

Elev 
1119.5 
1118 
1118 

1120.2 
1120 

Manning's n Values nun- 1 
Sta n Val 
9490 .1 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9490 12510 2300 2468.31 2800 .1 .3 

Ineffective Flow nums 1 
Sta L Sta R Elev 
9a90 9490 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev lft) 1122.24 Element Left OB Channel Right 08 
Vel Head lft) 0.06 Wt. n-Val. 0.100 
W.S. Elev (ft) 1122.18 Reach Len. (ft) 2300.00 2468.31 2800.00 
crit w.s. Itt) 1120.00 €low Area (eq ft) 9171.76 
E.G. Slope (ftlft) 0.003970 Area isq ft) 9171.76 
Q Total lcfsl 18000.00 Flow l~fsi 18000.00 
Top Width (ft) 3020.00 Top Width ift) 3020.00 
vel Total Iftls) 1.96 A V ~ .  vel. (ftls) 1.96 
Max Chl Dpth (it) 8.18 Hydr. Depth ift) 3.04 
conv. Total (cfst 285688.6 Conv. (cfs) 285688.6 
Length Wtd. ift) 2468.31 Wetted Per. ift) 3021.94 
Min Ch El 1%) 1114.00 Shear llb/sq ft) 0.75 
Alpha 1.00 stream Power Ilblft s) 1.48 
Frctn Loss ift) 10.96 cum volume . (acre-£ti 488.15 62.76 
C & E Loss lftl 0 0 0  cum sA (acres) 159.23 47.51 

warning:   he cross-section end points had to be extended vertically for the computed water surface 
warning:   he 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 crass sections. 

CROSS SECTION OUTPUT Profile #Full 

E.G. Elev (£ti 1122.44 Element  eft OB Channel Right OB 
vel Heed (ft) 0.06 Wt. n-Val. 0.100 
W.S. Elev lft) 1122.38 Reach Len. lit) 2300.00 2468.31 2800.00 
Crit W.S. (ft) 1120.14  low Area isq ft) 9782.99 
E.G. Slope (ftlftl 0.003953 Area lsg ft) 9782.99 
Q Total lcfs) 20000.00 Flow Icfs) 20000.00 
Top Width (it) 3020.00 Top Width ift) 3020.00 
vel rota1 Iftls) 2.04 A V ~ .  vel. ift/s) 2.04 
Max Chl Dpth (ft) 8.38 Hydr. Depth lft) 3.24 
Conv. Total (cfs) 318091.4 Cony. (cis) 318091.4 
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Length Wtd. (ftl 2468.31 Wetted per. (ftl 
Min Ch El (ftl 1114.00 Shear ilb/sq ft) 
iilpha loo stream power (ib/ft s) 
Frctn Loss ift) 10.96 Cum Volume lacre-ftl 
C & E LOSS iftl 0.00 Cllm SA (acres) 

warning: The cross-section end points had to be extended vertically for the computed water surface 
Warning; The energy loss was greater than 1.0 it (0.3 ml. between the current and previous cross 

section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 

 eft Sta Right sta PIOW Area W.P. % Conv. ~ y d r  D. velocity 
(ft) lft) lcfs) isq ftl iftl Iff) (ft/8) 
LB 9490.00 10094.00 2554.04 1545.43 604.89 14.19 2.56 i 6 5  

warning: The cross-aectlon end points had to he extended vertically for the computed water surface. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) iftl icfsl isq ftl (ft) (ftl let/*) 
LB 9490.00 10094.00 2912.19 1667.67 605.09 14.56 2.76 1.75 
10094.00 10698.00 7740.67 2996.24 604.15 38.70 4.96 2.58 
10698.00 11302.00 4831.45 2257.96 604.02 24.16 3.74 2.14 
11302.00 11906.00 2370.63 1472.94 604.00 11.85 2.44 1.61 
11906.00 . RB 12510.00 2145.06 1388.17 605.09 10.73 2.30 1.55 

Warning: The cross-section end paints had to he extended vertically for the computed water surface. 
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 RIVER: MCMICKEN DAM 
REACH: 82 .RS: 10.71 

INPUT 
Description: Downstream end of model MDB2; 
2/3 PMF = 18.000 cis 
Full PMF = 

25,500 cfs 
Station Elevation Data num= 43 

Sta Elev Sta Elev Sta Elev Sta Elev sta  lev 
9530 1110.2 9560 1110 9610 1108 9700 1107.6 9730 1107.3 
9750 1108 9770 1108.3 9790 1108 9840 1106 10000 1107 
10230 1108 10260 1106 10560 1106 10670 1108 10800 1106 
10890 1108.7 10920 1108.6 10980 1108 11100 1108.5 11160 1108.2 
11200 1108 11370 1108.6 11550 1109.1 11800 1110 11980 1110.6 
12130 1110.8 12170 1110.6 12260 1110.5 12480 1110.3 12590 1110 
12640 1109.5 12720 1109.2 12770 1109.2 12910 1108.8 12950 1108.8 
13010 1109 13040 1109.1 13090 1109 2 13150 1109.4 13240 1109.7 
13310 1110 13480 1110.6 13610 1111 

Ma~ing'S n Values num= 1 
Sta n Val 
9530 .l 

Bank Sta: Left Right Lengths: Left Ch,annel Right Coeff Contr. Expan 
9530 12130 0 0 0 1 .3 

Ineffective Plow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
9530 9530 12130 13610 

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (it1 
Vel Head lftl 
W.S. Elev (ft) 
Crit W.S. ift) 
E.G. Slope (ft/ft) 
Q Total [cis1 
Top Width iftl 
vel Total Ift/s) 
Max Chl Dpth ift) 
Conv. Total lcfs) 
Length Wtd. iftl 
Mln Ch El (it1 

1111.27 Element 
0.08 Wt. n-Val. 

1111.19 Reach Len. (ftl 
1108.80  low Area lsq ftl 
0.005005 Area (sq ftl 
18000.00 Flow lcfsl 
4080.00  TO^ iftl 

2.23 Avg. vel. ift/s) 
5.19 Hydr. Depth ift) 

254422.1 Conv. icfsl 
Wetted Per. lfrl 

1106.00 Shear lIb/sq ft) 

Left OB Channel Right OB 
0.100 

McMicken Dam 
Spillniay Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEI Professional Services, LLC 

Ocfoher 2001 



MODEL MDBZ 
p.19 

Alpha 
Frctn Loss (ftl 
C & E Loss ift) 

1.00 stream Power ilbfft si 
Cum Volume (acre-it1 
Cum SA iacresi • CROSS SECTION OUTPUT Protile #Pnll 

E.G. Elev iftl 1111.48 
Vel Head Ifti 0.08 
W.S. Elev ift) 1111.40 
crit W.S. ift) 1108.92 
E.G. Slope iftlft) 0.005006 
O Total icfsi 20000.00 
?op width ifti 4080.00 
Vel Total lft/si 2.33 
Max Chl Dpth ift) 5.40 
Conv. Total icfs) 282681.2 
Length Wtd. ifti 
Min Ch El ift) 1106.00 
Alpha 1.00 
Frctn Loss lftl 
C & E LO86 (ft) 

FLOW DISTRIBUTION OUTPUT Profile 11213 

Element Left OB Channel Right OB 
Wt, n-Val. 0.100 
Reach Len. ift) 
Flow Area isq £ti 8583.56 
Area i ~ q  ft) 8583.56 2252.12 
Plow Ic~s) 20000.00 
Tap Width ift) 2500.00 1480.00 
Avg. vel. iftls) 2.33 
Hydr. Depth ifti 3.30 
COnV iCfS1 282681.2 
Wetted Per. (it) 2601.45 
shear ilbfsq ft) 1.03 
stream Power ilblft s)  2.40 
Cum Volume (acre-it) 
nim sA iacresi 

Left Sta 
ift) 
LB 9530.00 
10050.00 
10570.00 
11090 .oo 

Right Sta 
(ft) 
10050.00 
10570.00 
11090.00 
11610.00 
RB 12130.00 

Area 
isq ft) 
1917.99 
2380.45 
1877.63 
1354.66 
526.90 

W.P. 
ift) 

521.10 
520.07 
520.08 
520.00 
520.00 

Hydr D 
ift) 
3.69 
4.58 
3.61 
2.61 
1.01 

velocity 
irtfs) 
2.30 
2.66 
2.27 
1.83 
0.97 

FLOW DISTRIBWION OUTPUT Profile #Full 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
ift) ift) (cis) isq it) Iftl (ft) iftl~) 
LB 9530.00 10050.00 4871.45 2023 .17 521.30 24.36 3.89 2 41 
10050.00 10570.00 6876.20 2485.63 520.07 34.38 4.78 2.77 
10570.00 11090.00 4717.95 1982.81 520.08 23.59 3.81 2.38 
11090 00 11610.00 2832.49 1459.84 520.00 14.16 2.81 1.94. 
11610.00 RB 12130.00 701 91 632.08 520.00 3.51 1.22 1.11 

SUMMRRY OF MANNING'S N VALUES 

River:MCMICKEN DAM 

Reach River Sta. nl 

SUMMARY OF REACH LENGTHS 

River: MCMICKBN D m  

Reach River Sta. Left Channel Right 
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MODEL MDB2 
p.20 

SUMMARY OF CONTRACTION AND EXPRNSION COEFFICIENTS 
River: MCMICKEN DAM 

Reach ~ i v e r  sta. contr. Enpan 

B2 18.44 .1 . 3  
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McMicken Dam, Reach 82 Reach 82 1OM6/2001 
River = MCMICKEN DAM Reach = 82 Upstream end of Model MDB2: RS = 18.44 

Legend 

WS Full 

WS 213 

Ground 

Bank Sta 

8500 9000 9500 10000 10500 I1000 11500 

Station (fl) 

McMicken Dam, Reach 82 Reach 82 10/16/2001 
River = MCMICKEN DAM Reach = B2 213 PMF = 19.500 cfs RS = 18.29 

Legend 

WS Full 

WS 213 

Ground 

Bank Sta 

00 

Station (fl) 

McMicken Dam, Reach 82 Reach 82 10/16/2001 
River = MCMICKEN DAM Reach = 82 261 PMF = 19,500 cfs RS = 17.93 

1302 Legend 

1300 WS Full 

WS 213 

- 1298 Ground 
E 
c 

1296 m 
5 Bank Sta 
ii3 

1294 

1292 

1290 
6000 7000 8000 9000 I0000 11000 12000 

Station (ft) 
~p ~- 



McMicken Dam, Reach 82 Reach B2 10/16/2001 
River = MCMICKEN DAM Reach = 82 Additional flow from Grand Avenue: RS = 17.50 

Legend 

WS Full 

- 
Ground 

Bank Sta 

6000 7000 8000 9000 I0000 I1000 12000 13000 

Station (ft) 

McMicken Dam, Reach 82 Reach B2 10116/2001 
River = MCMICKEN DAM Reach = 82 ~dditional flow from Grand Avenue; RS = 17.01 

Station (ft) 

McMicken Dam, Reach 82 Reach 82 10/16/2001 

6000 7000 8000 9000 10000 11000 12000 13000 

Station (ft) 



McMicken Dam, Reach B2 Reach 82 1011612001 
River = MCMICKEN DAM Reach = B2 213 PMF = 20,500 cfs RS = 15.60 

Legend 

WS Full 

Ground 

Bank Sta 

6000 8000 10000 12000 14000 16000 

Station (ft) 

McMicken Dam, Reach 82 Reach 82 1011612001 
River = MCMICKEN DAM Reach = 82 Flow weirs to model MDBl between section RS = 14.83 

Station (ft) 

McMicken Dam, Reach 82 Reach B2 10/16/2001 
River = MCMICKEN DAM Reach = 02 213 PMF = 20,500 cfs RS = 14.13 

Station (ft) 



McMicken Dam, Reach 82 Reach 82 10/16/2001 
River = MCMICKEN DAM Reach = 02 213 PMF = 20,000 cfs RS = 13.38 

Station (ft) 

McMicken Dam, Reach 82 Reach 82 10/16/2001 
River = MCMICKEN DAM Reach = 82 Flow weirs to the east and to model MDBI RS = 12.49 

Station (ft) 

McMicken Dam, Reach 82 Reach B2 10/16/2001 

8000 9000 10000 11000 12000 13000 

Station (ft) 



McMicken Dam, Reach 82 Reach 82 10116/2001 
River = MCMICKEN DAM Reach = B2 7.13 PMF = 18.000 cfs RS = 11.17 

Legend 

WS Full 

Ground 

Bank Sta 

9000 9500 10000 10500 11000 11500 12000 12500 13000 

Station (fl) 

McMicken Dam, Reach 82 Reach 82 10116/2001 
River = MCMICKEN DAM Reach = 82 Downstream end of model MDB2; RS = 10.71 

1112 Legend 

1111 WS Full 

WS 213 

- 1110 Ground 
", 
C 
0 

1109 
5 j Bank Sta 
E 

1108 

1107 

1106 
9000 I0000 I1000 12000 13000 14000 

Station (fl) 



5 Model MDB2 Weir Flow 
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a Summarv Sheet for Model MDB2 Weir Flow 

Description 

A slight ridge separates flow between Models MDBl and MDB2, and was used as the ineffective 
flow boundary between the models. Between Sections 14.83 and 1 1.17, flow in Model MDB2 has 
the potential to overtop the ridge and join Model MDB1. At the southern end of Model MDB2, flow 
is mostly contained within a depressed area, however a portion of the flow weirs to the east over a 
small ridge between Sections 12.49 and 1 1.17. 

Weir flow at these two locations was analyzed using the lateral weir option of HEC-RAS Version 
3.0. The lateral weirs were defined using topography between the cross-sections. Since removing 
flow from the downstream weir affects the amount of flow which can cross at the upstream weir, an 
iterative process was used to determine the amount of flow weiring at each location, as described 
below. First, the weir flow at the upstream weir (west weir fiom Section 14.83 to 12.49) was 
determined and the weir flow at the downstream weir (east weir from Section 12.49 to 11.17) was 
approximated. Second, it was determined how much flow weirs to the east versus to the west at the 
downstream weir (west and east weirs from Section 12.49 to 11.17). 

Method ofAnalysis 

Upstream Weir - Sections 14.83 to 12.49 
1. A copy of HEC-RAS model MDB2 was modified with a lateral weir at the left overbank 
between Sections 12.49 and 11.17. This model was run for the Full PMF flow to determine the 
downstream (east) weir flow. 
2. A copy of HEC-RAS model MDB2 was modified with a lateral weir at the right overbank 
between Sections 14.83 and 12.49. This model was run with the reduced flows at the downstream 
weir, and the full flow at the upstream (west) weir, to determine the weir flow at the upstream weir. 
3. The downstream (east) weir model was then run with the flows from Step 2, to determine the 
revised weir flow at the downstream weir. 
4. Steps 2 and 3 were then repeated until the resulting weir flows and water surface elevations 
did not show appreciable change. The process was then repeated for the 213 PMF discharge. 

Downstream Weir - Sections 12.49 to 11.17 
1. A copy of HEC-RAS model MDB2 was run for a range of flows, confining flow to the west 
lateral weir, east lateral weir, or main channel in each run. Water surface and flow data from the 
three runs was combined to create rating curves for Sections 11.17 and 11.57. 
2. A starting flow value was chosen at Section 12.49, based upon the results of the upstream 
west weir analysis (Steps 1-4 above). The amount of flow weiring to the east, weiring to the west, 
and remaining in the main channel between Sections 12.49 and 1 1.57 was determined from the rating 
curve for Section 11.57. The remaining main channel flow was then used to determine the weir and 
main channel flows at Section 1 1.17. 
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0 Downstream Weir - Sections 12.49 to 11.17 (cont'd.) 

3. The weir flows were removed from Model MDB2, and the resulting water surface elevations 
at Sections 11.17 and 11.57 were compared to those from the rating curves. 
4. Steps 2 and 3 were repeated until the resulting water surface elevations in Model MDB2 did 
not show appreciable difference from those of the Section 11.17 and 11.57 rating curves. 

Note: The downstream weir process was performed only for the Full PMF case, due to the 
confinement of the 213 PMF flow by the west portion of the downstream weir. 

Flow to the west was removed from Model MDB2 and added to Model MDB1. Flow to the east was 
removed from Model MDB2 and the approximate floodplain was modeled using the downstream 
portion of MDB2. The resulting weir flow from Model MDB2 is summarized below and on the 
following flow diagrams. 

Approximate depths for flow weiring to the east were determined using Manning's Formula to 
determine the normal depth. The calculations are included in this section of the appendix. 

Weir Flow to the West, cfs 

Weir Flow to the East, cfs 

Between 
Sections 14.83 and 14.13 
Sections 14.13 and 13.38 
Sections 13.38 and 12.49 
Sections 12.49 and 11.57 
Sections 11.57 and 11.17 
Total 

McMicken Dam 
Spillway Delineation Study 
FCD 98-32 

213 PMF 
0 

500 
0 
0 
0 

500 

Between 
Sections 12.49 and 11.57 
Sections 11.57 and 11.17 
Total 
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Full PMF 
3,500 
7,000 
3,000 
6,500 
5,500 

25,500 

213 PMF 
0 

2,000 
2,000 

Full PMF 
1,000 
2,000 
3,000 



Set. 12.83 
I 

Sec. 13.38 

I I > 3.000 I 
Sec. 12.03 . . Sec. 12.49 

I 1.000 
2 6,500 1 -? 

9 ' 

a: 
'..8 

Sec. 11.15 : 5 
I 

"J ' 
s: '. 2 Sec. 11.57 

I I 
Sec. 10.71 

WEIR FLOW BETWEEN 
MODELS MDBI & MOB2 (CFS) 

FULL PMF 



8 :  

I 
0 ;  ' 2.000 - 

I Sec. 11.17 ' 

e .  0 .  4 
I I 

WEIR FLOW BETWEEN 
MODELS MDBI & MOB2 (CFS) 

2/3 PMF 



Model MDB2 Weir Flow Analvsis 
Full PMF Calcuations 

Hoskin Engineering Consultants, Inc. 
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C o 
.d - 
E 
al 

N 

% .- * 
E 

m 

.- - 

Upstream Weir (west) 
Q Input Q Output WS Elev 

48500 48500 1209.52 
48500 45129.11 1191.58 
48500 37870.21 1 170.98 
48500 34679.77 1150.74 

43181.83 1130.98 
30804.37 1121.87 

48500 48500 1209.56 
48500 45193.68 1191.54 
48500 37876.08 1171.03 
48500 34791.73 1 150.68 

33108.62 1 130.26 
25589.87 1121.34 

48500 48500 1209.56 
48500 45192.71 1191.54 
48500 37875.71 1171.03 
48500 34790.91 1150.68 

33197.6 1130.27 
25638.05 1121.35 

RS 
14.83 
14.13 
13.38 
12.49 
11.57 
11.17 
14.83 
14.13 
13.38 
12.49 
11.57 
11.17 
14.83 
14.13 
13.38 
12.49 
11.57 
11.17 
14.83 
14.13 
13.38 
12.49 
11.57 
11.17 
14.83 
14.13 
13.38 
12.49 
11.57 
11.17 
14.83 
14.13 
13.38 
12.49 
11.57 
11.17 

Downstream Weir (east) 
Q Input Q Output WS Elev 

48500 1209.56 
48500 1191.70 
48500 1171.45 
48500 1151.32 
48500 43181.83 1131.94 
48500 30804 1123.05 

48500 1209.55 
45129.11 1191.54 
37870.21 1171.02 
34679.77 1150.69 
34679.77 33108.62 1131.35 
34679.77 25590 1122.64 

48500 1209.55 
45193.68 1191.55 
37876.08 1171.02 
34791.73 1150.70 
34791.73 33 197.6 1131.36 
34791.73 25638 1122.64 



Model MDB2 Weir Flow Analvsis 
213 PMF Calcuations 
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Downstream Weir (east) 
Q Input Q Output WS Elev 

20500 1208.07 
20500 1190.37 
20500 1170.15 
20500 1149.88 
20500 20497.1 1 130.47 
20500 18322.08 1 122.00 

20500 1208.07 
20417.26 1190.37 
20154.17 1170.13 
20154.17 1149.86 
20154.17 20153 1 130.45 
20154.17 18102.9 1121.98 

20500 1208.07 
20417.8 1190.37 

20156.15 1170.13 
20156.15 1149.86 
20156.15 20155 1 130.45 
20156.15 18104.15 1121.98 

Upstream Weir (west) 
Q Input Q Output WS Elev 

20500 20500 1208.07 
20500 20417.26 1 190.37 
20500 20154.17 1170.13 
20500 20154.17 1149.86 

20497.1 1130.44 
18322.08 1121.97 

20500 20500 1208.07 
20500 20417.8 1190.37 
20500 20156.15 1170.13 
20500 20156.15 1149.86 
20153 1130.42 

18102.9 1121.95 

20500 20500 1208.07 
20500 20417.86 1190.37 
20500 20156.22 1170.13 
20500 20156.22 1149.86 
20155 1130.42 

18104.15 1121.95 

+ 

E: o . - * 
$ 
1' 

N 

8 .* 
4- 

rr! 

m 

.- ++ 

rr! 
0 

RS 
14.83 
14.13 
13.38 
12.49 
11.57 
11.17 
14.83 
14.13 
13.38 
12.49 
11.57 
11.17 
14.83 
14.13 
13.38 
12.49 
11.57 
11.17 
14.83 
14.13 
13.38 
12.49 
11.57 
11.17 
14.83 
14.13 
13.38 
12.49 
11.57 
11.17 
14.83 
14.13 
13.38 
12.49 
11.57 
11.17 



SECTION 11.57 RATING CURVE 

WS Q Total Q Chnl Q West Q East 
1130.48 21385 20000 1380 5 

l ioskin Engineerbog Coniultrntr, inc 

15,000 - Q Total 
+QChnl / 4 I 



SECTION 11.17 RATING CURVE 

\VS Q Total Q Chnl Q \Vest Q Earl 
1122.06 24428 lYU0U 3917 1511 

I 
Section 11.17 

. 
-0- Q East 

/--- 

Hoikin Engineering Consultaoti, Inc 



MDA2 WEIR FLOW ANALYSIS HEC-RAS. MAIN CHANNEL: 

urpose of Study: Delineation of the inundation limits of the 113,213. 
and Full spillwaydischarges for the McMicken Dam 
spillway. 

lodel Name: MDB2 

boundary is Section 18.44. Downstream boundary is Section 11.17. i l  

lusections 11.57and 11.17. 
Used in determ~nat~on of rating curves at 11.57 and 11.17. 



HEC-RAS Plan: MainRange River: MCMICKEN DAM Reach: 82 



McMicken Dam. Reach 82 -weirs Plan: Main Channel - Range of Flow 
River = MCMiCKEN DAM Reach = 82 RS = 11.57 

1132 Legend 

1130 - 
WS 15 - 
Ground 

1128 --C 

s 
6 Bank Sta 
I 
m > m 
m 

1126 

1124 

1122 
0 5000 10000 15000 20000 25000 

Station (ft) 

McMicken Dam, Reach 82 -weirs Plan: Main Channel - Range of Flow 
River = MCMICKEN DAM Reach = 62 RS = 11.17 

- 
5 
c 
0 'a 
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MDA2 WElR FLOW ANALYSIS HEC-RAS. SECOND WElR EAST: 



HEC-RAS Plan: 2nd -east River: MCMICKEN DAM Reach: 82 

82 124 Lat. Welr 



I McM~cken Dam, Reach 82 - welrs Plan: Second weir - east 1 

Legend 

WS 20 

Ground 

... 
5 
c 
0 Y 
m > m 
fi 

. Main Channel Distance (ft) 



MDA2 WElR FLOW ANALYSIS HEC-RAS, SECOND WElR WEST: 

Purpose of Study: Delineation of the inundation limits of the 113,213. 
and Full spillwaydischarges lor the McMicken Dam 

ode1 Description: Model created for analysis of flow weiring out of model 
DB2 from approximately US 12.49 to RS 10.71. Upstream 

boundary is Section 18.44. Downstream boundary is Section 11.17. 

Used to determine rating curves at 11.57 and 11.17. 



HEC-RAS Plan' 2nd -west R~ver. MCMICKEN DAM Reach: 82 
Reach River Sta 0 Total W.S. Elev 

(cfs) (ft) 
82 12.4 Lat Welr 



McMicken Dam. Reach 82 -weirs Plan: Second weir - west 1 

Ground 

I 
I 

I Main Channel Distance (ft) 



Section 11.57 - East, Q=1000 cfs 
Cross Section for lrreaular Channel 

- 
Project Description 
Project File untitled.fm2 
Worksheet Section 11.57 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 0.100 
Channel slope 0.005000 ftlft 
Water Surface Elevation 1,124.43 ft 
Discharge 1,000.00 cfs 

Hoskin Engineering Consultants, Inc. 
Haestad Methods. lnC. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 

FlowMaster "5.17 
Page 1 of 1 



Section 11 .I7 - East, Q=3000 cfs 
Cross Section for Irregular Channel 

FkLL PMF 

Project Descript~on 
Project File untitled.fm2 
worksheet Section 11 .I 7 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 0.100 
Channel Slope 0.005000 fffft 
Water Surface Elevation 1,117.50 ft 
Discharge 3.000.00 cfs 

Hoskin Engineering Consultants. Inc. 
Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 

FlowMaster "5.37 
Page 1 of 1 



Section 11 .I 7 - East, Q=2000 cfs 
Cross Section for Irregular Channel 

+3 pm f 

Project Description 
Project File untitled.fm2 
Worksheet Section 11 .I 7 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 0.100 
Channel Slope 0.005000 fffft 
Water Surface Elevation 1,117.27 ft 
Discharge 2,000.00 cfs 

Hoskin Engineering Consultants. Inc. 
Haestad Methods, lnc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster "5.17 
Page 1 of 1 



McMICKEN DAM 
SPILLWAY DELINEATION STUDY 

(FCD 98-32) 

APPENDIX F: COMPUTER FILES 

McMicken Dam 
Spillway Delineation Study 
FCD 98-32 

Hoskin Engineering Consultants, Inc. 
DEI Professional Services, LLC 

October 2001 



McMicken Dam 
Spillway Delineation Study 

Appendix F: Computer Files 

Table of Contents 

1 Figure F-1: HEC-RAS Index Map 

2 CD Contents 

3 CD with Models, Report, Photos, and GISIDelineation 

4 Spillway Delineation Maps (1 1" x 17") 

McMicken Dam Hoskin Engineerrng Consultants, Inc. 
Spillway Delineation Study DEI Professional Services, LLC 
FCD 98-32 October 2001 

, . 



HEC-RAS MODEL NAME 

MODEL BASELINE - FLOODWAY BOUNDARY 

McMICKEN DA 
HEC-RAS INDEX MAP 



McMicken Dam Svillwav Delineation Study 
FCD 98-32 

CD Contents 

HEC-RAS: 
MDAl.fO1, .g01, ,001, .pol, .prj, .rOl, .rep =Reach A1 Model 
MDA2.fO1, .g01, ,001, .pol, .prj, .&I, .rep = Reach A2 Model 
MDBl.fO1, .g01, ,001, .pol, .prj, . d l ,  .rep = Reach B1 Model 
MDB2.fO1, .g01, ,001, .pol, .prj, d l ,  .rep =Reach B2 Model 

Photos: 
MD-O1.jpg through MD-70.jpg = field photos of study area 

Report Text: 
AA-Main Report.doc 
A-General Documentation.doc 
B-Data Collection.doc 
C-Field Reconnaissance.doc 
D-Reach A Hydraulics.doc 
E-Reach B Hydraulics.doc 
F-Computer Files.doc 

ndxprj .dxf 
prj.dxf 
prjdat.xls 
spwblnl.dxf 
spwblnl.xls 
spwbln2.dxf 
spwbln2.xls 
spwbln3.dxf 
spwbln3.xls 
spwxsecl.dxf 
spwxsecl.xls 
spwxsec2.dxf 
spwxsec2.xls 
spwxsec3.dxf 
spwxsec3.xls 
spwznl .dxf 
spwzn2.dxf 
spwzn3.dxf 
tables for maps.xls 
Survey files from Project Engineering Consultants: 

corners.xls 
ctrl.xls 



McMicken Dam S~illwav Delineation Study 
FCD 98-32 

CD Contents (Cont'd.) 

Planset DGN: 
The following are all Microstation J .dgn files 
border 
border-fcd-s3d 
cover-sol 
delin&xsecs 
flowdiags02 
loop303 
mcmicken 
mcmickentopo2d 
pln600s03 through pln600s32 
shtclipkey 

tmP 
whitetank 
whitetanktopo2d 

tables for maps.xls 



, 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

McMICKEN DAM 
SPILLWAY DELINEATION STUDY 

FCD CONTRACT NO. 98-32 AERIAL MAPPING 
KENNEY AERIAL MAPPING. INC.. FL IGHT DATE: 6 4 - 0 0  

HORIZONTIL: NORTH AMERICAN DATUM OF 1981.  
VERTICAL: NATIONAL GEODETIC VERTICAL DATUM OF 1929.  

GROUND CONTROL BY PROJECT ENGINEERING CONSULTANTS. LTO. 

' THE FOLLOWING MAPPING PROVIDED BY FCOHC F R W  THE : W I T E  TANKS/AGUA F R I A  AOMS: 

*STERN A I R  MAPS. INC.. FL IGHT DATE: 12-22-89 
HORIZONTAL: NORTH A K R I C A N  DATUM OF 1921.  
VERTICAL: NATIONAL GEOOETIC VERTICAL DATUM OF 1929.  

COOPER A E R I I L  OF PHOENIX. INC.. FL IGHT DATE: 12-22-89 
HORIZONTAL: NORTH A K R I C A N  DATUM OF 1921.  
VERTICAL: NATIONAL GEODETIC VERTICAL DATUM OF 1929.  

BEARDSLEY RO. 

HYDROLOGY/HYDRAULICS 
HOSKIN ENGINEERING CONSULTANTS. INC. 
3 2 3  W. RWSEVELT STREET. STE. ZOO ' PHOENIX. 1 6 0 2 1  252-8384 AZ 8 5 0 0 3  

OEI PROFESSIONAL SERVICES. LLC. 
6225  NORTH 24TH STREET. STE. 2 0 0  
PHOENIX. 1 6 0 2 1  954-0038 AZ 8 5 0 1 6  

SHEET INDEX 
1 COVER SHEET 
2 FLOW DIAGRAM 
3-12 FULL  FLOW MAPS 
13-22 2 / 3  FLGW MAPS 
23-32 1 /3  FLOW MAPS 

MARICOPA COUNTY 
NO+ to isale 

P I N I L  COUNTY 

VIC:INITY MAP 
N o t  to S c a l e  



LEGEND 
SPILLWAY FLOW. FULL P W  
FLOODPLAIN BWNOARI  

I m'lu.r-n-xSW 
FLOW VALUES m--s.-n- 

"-C'-n-nam 

I 100-YEAR FLOOOPLAIN 
BOUNDARY I I FLOW DIRECTION ARROW - I 

I POTENTIAL FLOW 
LEAVING FLOODPLAIN a 1 
BOUNDARY OF MAPPING BY 
XENNEY FLOWN 6-9-00 AERIAL MAPPING. INC. 

(ALL OTHER TOPOGRAPHY 
PROVIOEO FLOWN 12 -22 -83 )  BY F C O K  

NOTES 
(-THE HYDRAULIC BASE L I N E  I S  CROSS-SECTION STATION 

10 .000  UNLESS NOTED OTHERWISE 

1 ,  SHEET KEY MAP I 

Hoskin En ineeting 
Consul nts, lnc. 4 

-"'--- m,"..YI 
# b - - a  

TI-- 
- .II' 

Rm- mm 
FLOOD CONTROL DISTRICT 

OF MARICOPA COUNTY 

I McMlCKEN DAM I I SPILLWAY DELINEATION 
STUDY I I F.C.D. CONTRACT NO. 98-32 1 



I 
LEGEND 

SPILLWAY FLOW 
FLOODPLAIN BWNOARY 

HYDRAULIC BASELINE - - - - - - - - - 
CROSS-SECTION 

-,,m 
m,w,2m 

100-YEAR FLOODPLAIN 
BOUNOARY 

101 
ELEVATION REFERENCE MARKS ~ 8 2 9 1 . 8 5  

FLOW DIRECTION ARROW - 
POTENTIAL FLOW 
LEAVING FLOODPLAIN 

I ELEVATION REFERENCE MARKS I 

NOTES 
1-THE HYDRAULIC BASE L I N E  I S  CROSS-SECTION STATION 

10 .000  UNLESS NOTED OTHERWISE 

SHEET KEY MAP 
, I 

OF MARICOPA COUNTY 

McMlCKEN DAM 
SPILLWAY DELINEATION 

STUDY 
F.C.D. CONTRACT NO. 98-32 



LEGEND 
SPILLWA? FLOW 
FLOODPLAIN BOUNDARI 

HIORAUL I C  BASELINE - - - - . . -. . 

I CROSS-SECTION 19.87 

rems*c,,m 
ocsxmA,,m I 

I 100-YEAR FLODOPLI\IN 
BOUNDARY I 
ELEVATION REFERENCE MARXS 

103 
&l293.81 

FLOW D IRECT ION PRRDW ___) I 
POTENTIAL FLOW 
LEAVING FLOOOPL41N I 

I ELEVATION REFERENCE MARKS 1 

NOTES 
1-THE HYDRAULIC BASE L I N E  I S  CROSS-SECTION STATION 

1 0 . 0 0 0  UNLESS NOTED OTHERWISE 

I I 
SHEET KEY MAP I 

FLOOD CONTROL DISTRICT 
OF MAWICOPA COUNTY 

McMlCKEN DAM 
SPILLWAY DELINEATION 

STUDY 
F.C.D. CONTRACT NO. 98-32 

FULL FLOW 
SHEET 4 OF 32 



SUN CITY 

DEVELOPMENT 

BURLWCTON NORTHERN 
SANTA FE RAILROAD 

SEE SHEET 6 

SCALE:  1 "= 6b3 F E E T  
CONTOUR INTEHYAL = 2 F E E T  

LEGEND 
SPILLWAY FLOW 
FLOODPLAIN BOUNDARY 

HYDRAULIC BASELINE - . . - . . -. . 
CROSS-SECTION 19.87 

cBms<EsT>w 
o~,c". , ,n" 

100-YEAR FLDOOPLAIN 
BOUNDARY 

in3 
ELEVATION REfERENCE MARKS ~'293.81 

FLOW DIRECTION ARROW __t 

POTENTIAL FLOW 
LEAVING FLOODPLAIN 

ELEVATION REFERENCE MARKS 

1.0 .  NO. ELEV. NORTHING EASTlNG 

NOTES 
1-THE HYDRAULIC BASE L I N E  I S  CROSS-SECTION STATION 

10 .000  UNLESS NOTED OTHERWISE 

I I SHEET KEY MAP I I 

Hoskin En ineeting % 
A& 

Consul "is, Inc. =&= 
mw-Bb m-m- 

mm L_m --*-,", m - m l  
T*(mU- T r O m , s y m .  
h.<bm)= P=,m>- 

FLOOD CONTROL DISTRICT 
OF MWRICOPA COUNTY 

I McMlCKEN DAM 1 I SPILLWAY DELINEATION 
STUDY I I F.C.D. CONTRACT NO. 98-32 1 

FULL FLOW 
SHEET 5 OF 32 



MATCH LlNE 

SEE 'SHEET 9. 

-5: 
I A Y C V E L l S T H E P I O W . Q D m O B I T H E  1DLILBTP6CIMPIOW*RLADrnnolosrsrcnm 
L AYG DEmISTHEWDR*UUCCW. 
3. IXAVELZhaD CIULULI~DFRDMIXLSPaLWAYTOTHEOO~?RE~ERDEJ'ILOIONUa,r) BASEDONTHE AVERAGE 6 0 0 '  0 '  6 0 0 '  1 2 0 0 '  
W L r n P O R I X L  amlSECnW_ 

SCALE:  1"= 6 0 0  FEET 
CONTOUR INTERVAL = 2 F E E T  

hER,AL XA?P,"G 0 7 :  PRO",OCD e" FCD"" 

LEGEND 
SPILLWAY FLOW 
FLODOPLAIN BOUN04RI 

HYDRAULIC BASELINE - - - - . - -. - 
CROSS-SECTION 

mrn4EcTrm 
arc>c"Ar,m 

100-YEbR FLOOOPLbIN 
BOUNDARY 

ELEVATION REFERENCE MARKS 
103 

&)293.85 

FLOW OlRECTlON ARROW - 
POTENTIAL FLOW 
LEAVING FLOOOPL4IN 

ELEVATION REFERENCE MARKS 

1.0. NO. ELEV. NORTHING EASTING ' 

NOTES 
?-THE HYDRAULIC BASE L l N E  I S  CROSS-SECTION STATION 

10.000 UNLESS NOTE0 OTHERWISE 

1 ,  SHEET KEY MAP I 

Hoskin En ineering A. 
~onsui{nts, ~nc. sqs% 

5x3--- I2L("*2+3h. 

A F I I A - ~ " ~  E210) la la  
Tdl,4ml*- Td<6m,wwm, 
b u r m r z s l e  rn<am,%+%m, 

OF MARHCOPA COUKTY 

McMlCKEN DAM I SPILLWAY DELINEATION 
STUDY I 

1 F.C.D. CONTRACT NO. 98-32 1 

FULL FLOW 
SHEET 6 OF 32 





MATCH LINE 
SEE SHEET 5 1 

H 
S & 600' 0' 6 0 0 '  1 2 0 0 '  
, -. 
$ e - m 5 "  

SCALE:  1 -  600 F E E T  

.B 
CRlli WPIm 07. AlOvIDm 8, FCD: 

LEGEND 
SPILLWAY FLOW 
FLOODPLAIN BOUNDARY 

HYDRAULIC BASELINE - - - - - - - - - 
CROSS-SECTION 

-c,,m 
ms,w,,m 

100-YEAR FLOOOPLAIN 
BOUNDARY 

1m 
ELEVAIION REFERENCE MARKS &293.85 

FLOW OlRECTlON ARROW 

POTENTIAL FLOW 
LEAVING FLOODPLAIN 

ELEVATION REFERENCE MARKS 
1 . D  NO. ELEV. NORTHING EASTING 

NOTES 
1-THE HYDRAULIC BASE L I N E  I S  CROSS-SECTION STATION 

10 .000  UNLESS NOTE0 OTHERWISE 

I SHEET KEY MAP I 

, 
I 

I I 
NO., REVrnIrn I BY , [ l l T i  

FLOOD CONTROL DISTRICT 
OF MARICOPA C O U N T Y  

McMlCKEN DAM 
SPILLWAY DELINEATION 

STUDY 
F.C.D. CONTRACT NO. 98-32 

FULL FLOW 
SHEET 8 OF 32 



I M A T C H  LlNE SEE S H E E T  11 

6 0 0 '  0 '  6 0 0 '  1 2 0 0 '  

S C A L E :  1 " =  b O 0  F E E T  
CONTOUR INTERVAL = 2 F E E T  

A E R I A L  UlPPiNC 8": PROYIDLD 8" I C O S  

LEGEND 
SPILLWAY FLOW 
FLOODPLAIN BOUNDARY 

HIDRIZULiC BASELINE - - - -. . - . - 
CROSS-SECTION 

c ~ - s ~ ~ l ! m  
oE,,w..,m 

IOO-YEAR FLOODPLAIN 
BOUNDARY 

i03 
ELEYPIION REFERENCE MARKS A ~ a l . a s  

FLOW D IRECT ION ARROW - 
POTENTIAL FLOW 
LEAVING FLOOOPLl lN  I 
ELEVATION REFERENCE MARKS 

1.D.  NO ELEY. NORTHING E A S l I N G  

NOTES 
1-THE 1 0 . 0 0 0  HYDRAULIC UNLESS BASE NOTED L I N E  OTHERWISE I S  CROSS-SECTION STATION 

SHEET KEY MAP 

Hoskin En ineering A 
~onsuiint.;, Inc. 

= w * C r d ( l b d  BY-=- ?-mm&Zz E%$.& m,s 
I d . W L Y d B I  rri<rm,swao. 
Tu<bm,- r=Dlm)PWBI 

McMlCKEN DAM 
SPILLWAY DELINEATION 

STUDY 
F.C.D. CONTRACT NO. 98-32 

.. . 
I(. VAN METER I 9-10-1 

OCSICN CHX. I P. I . R .  HDIKIN I 9-10-I 
JC.CLEYER 9-10-1 0 - i;;i;Nc#;";.R;r.Hi 9-\O-1 P U L  X R  

HDIII" 

-2- " ' - SHEET 9 OF 32 



MATCH LlNE SEE SHEET 8 

6 0 0 '  0 '  6 0 0 '  1 2 0 0 '  0 k&(E: ' I : ' =  6 0 0  F E E T  ' UmON 
CONTOUR I N T E R V A L  = 2 FEET 

-+ ". - 
AE2,AL MA+?:Nc 2 7 :  Pko">oca B" FCOMG 
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SPILLWAY FLOW 
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I03 
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FLOW DIRECTION ARROW - 
POTENTIAL FLOW 
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ELEVATION REFERENCE MARKS 
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NOTES 
I - T H E  HIORAULIC BASE L lNE  I S  CROSS-SECTION S i 4 T 1 0 N  

10 .000  UNLESS NOTED OTHERWISE 

I I 
SHEET KEY MAP , I 
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FLOOD CONTROL DlSTWICT 
OF MARICOPA COUNTY 

I McMlCKEN DAM I I SPILLWAY DELINEATION 
STUDY I 

I F.C.D. CONTRACT NO. 98-32 1 

PYI  Y R  P L I N I  CHK. P. I. R. HOSXIN 

FULL FLOW 
SHFFT m nF 37 





LEGEND 
SPILLWAY FLOW 
FLOODPLAIN BOUNDARY 
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CROSS-SECTION 
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100-YEAR FLOODPLAIN 
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POTENTIAL FLOW 
LEAVING FLOOOPL41N 

ELEVATION REFERENCE MARKS 

1.0.  NO. ELEV. NORTHING EASTING 

NOTES 
I - T H E  HYDRAULIC BASE L INE  I S  CROSS-SECTION STATION 

1 0 . 0 0 0  UNLESS NOTED OTHERWiSE 

Hoskin En ineering 4 
A 

Consul nb, Inc. 
l.B- 

=w-- PILI-m- 
5mm _m 

PheU*n-"S m*b.--m. 
Td:<m- N<6m)s5LrmI 
-<*a)- i=<(m)sA&za6 

FLOOD CONTROL DISTRICT 

McMlCKEN DAM I SPILLWAY DELINEATION 
STUDY I I F.C.D. CONTRACT NO. 98-32 1 

1 I FULL FLOW 
SHEET 12 OF 32 



LEGEND 
SPILLWAY FLOW 
FLOODPLAIN BOUNOARI 

HYORAULIC BASELINE - - - - - - - - - 
CROSS-SECTION 

--cm 
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100-YEAR FLOOOPLAIN 
BOUNDARY 

I03 
ELEVATION REFERENCE MARKS A!Z'IUIS 

FLOW DIRECTION ARROW - 
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I ELEVATION REFERENCE MARKS I 

I NOTES 
1-THE HYDRAULIC BASE L I N E  I S  CRI)SS-SECTION STATION 

1 0 . 0 0 0  UNLESS NOTED OTHERWISE 

1 .  SHEET KEY MAP I 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

I McMlCKEN DAM I I SPILLWAY DELINEATION 
STUDY I I F.C.D. CONTRACT NO. 98-32 1 



I MATCH LINE SEE SHEET 1 3  
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SPILLWAY FLOW 
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ELEVATION REFERENCE MARKS 
103 

&1293.85 
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LEAVING FLOODPLAIN 

I ELEVATION REFERENCE MARKS I 1 
NOTES 

?-THE HYDRAULIC BASE L l N E  I S  CROSS-SECTION ST4TION 
10,OOO UNLESS NOTED OTHERWISE I / 

McMlCKEN DAM 
SPILLWAY DELINEATION 

STUDY 
F.C.D. CONTRACT NO. 98-32 

J. C. CLEVER 
PLANS CHI .  P. W. R. MOSIIN 

2/3 FLOW 
SHEET 14 OF 32 



LEGEND 
SPILLWAY FLOW 
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NOTES 
I - T H E  HYORAULIC BASE L I N E  I S  CROSS-SECTION STATION 

1 0 . 0 0 0  UNLESS NOTED OTHERWISE 

I I SHEET KEY MAP 

McMlCKEN DAM 
SPILLWAY DELINEATION 

STUDY 
F.C.D. CONTRACT NO. 98-32 

"DII ,"  2/3 FLOW 
"im u SHEET 15 OF 32 



I MATCH LINE 
SEE SHEET 1 9  
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MATCH LlNE SEE SHEET 1 5  
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NOTES 
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10 .000  UNLESS NOTLO OTHERWIL  

SHEET KEY MAP I 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

I McMlCKEN DAM I I SPILLWAY DELINEATION 
STUDY I I F.C.D. CONTRACT NO. 98-32 1 
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1 0 1 0 0 0  UNLESS NOTED OTHERWISE I 
I SHEET KEY MAP 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 
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