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Technical Data Notebook 

SECTION 1.0 INTRODUCTION 

1.1 Purpose of Study 
The purpose of this study is to determine and delineate the inundation limits of the 
113, 213, and full spillway discharges from the emergency spillway of the Apache 
Junction Flood Retarding Structure (FRS); and, to determine the approximate 
travel time from the spillway to the downstream limit of study for each of the flow 
scenarios. 

1.2 Study Area 
The Apache Junction FRS is located in the north-central portion of the City of 
Apache Junction in Pinal County, Arizona and is bisected by the intersection of 
Lost Dutchman Boulevard and Idaho Road. The structure's emergency spillway is 
located to the northwest of this intersection in Sections 8 of Township 1 North 
(TIN), Range 8 East (R8E). 

The study limits are from the spillway crest of the Apache Junction FRS to the 
Central Arizona Project (CAP) canal, a length of just under 5 miles. The study 
begins at the spillway crest. Flows from the spillway proceed in a typically 
southwest direction, first crossing over Meridian Road, the boundary between 
Pinal and Maricopa Counties, just north of Superstition Boulevard. The flow path 
continues in a southwest direction until encountering the north bank of the CAP 
canal where the study ends. 

1.3 Survey and Mapping 
This study utilized survey and mapping from two sources. The first was survey 
and mapping performed under contract FCD 98-17, Delineation of Spillway 
Flows for Signal Butte Flood Retarding Structure (FRS). The sccond was new 
survey and mapping developed specifically for this contract (FCD 98-33). 

AZTEC Engineering provided field and ground control survey, for both contracts. 
Culvert inlet invert elevations were all field surveyed. 

Aerial mapping for FCD 98-17 (Reference 1) was developed by Cooper Aerial for 
A-N West, Inc. and provided to Baker by the FCDMC. M & B Aerial Mapping, 
LLC performed new mapping (Reference 2) for this study under a subcontract 
with Michael Baker Jr., Inc. The new mapping utilized aerial data gathered on a 
flight date of May 13, 1999. 

The approximate division between the two mappings is shown on the plan sheets. 
The area to the west is that developed for FCD 98-17. That to the east of the line 
is the new mapping developed by M & B under this contract. 
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2.1 Methodology 

2.1 .I Modeling 

All hydraulic analyses were performed by step backwater calculations using the 
USACE's HEC-RAS, version 2.2 (Reference 3). This version can perform only 
one-dimensional steady flow calculations. 

Separate HEC-RAS models were developed for each of the three flow scenarios in 
order to specify different effective flow limits for the three discharges. 

The HEC-RAS model was started approximately 150 ft downstream of the south 
bank of the CAP and included culverts under the CAP. The model terminated at 
the centerline of the Apache Junction FRS emergency spillway crest. 

2.1.2 Discharges 

Discharges for the three flow scenarios were determined and provided by the 
FCDMC. The discharges are 10,500 cfs (full spillway flow), 7,000 cfs (213 
spillway flow), and 3,500 cfs (113 spillway flow). 

2.1.3 Flow Regime 

A mixed flow regime was assumed to account for both supercritical and 
subcritical flow conditions. 

2.1.4 Starting Water Surface Elevation 

The normal depth or slope-area method was used as the downstream boundary 
condition. A slope of 0.014 fttft was used. Critical depth was assumed for the 
upstream boundary condition 

2.1.5 Cross Section Layout 

Cross sections for the HEC-RAS were developed from a digital terrain model 
(DTM) using BOSS International's RiverCAD, version 3.5, software (Reference 
4). Spacing of cross sections was approximately every 500 ft except where 
topographical features warranted a deviation from this spacing. 

Cross sections were oriented perpendicular to flow and stationed left to right 
looking downstream with the baseline being the 10,000 station. 

The cross section at the centerline of the spillway crest was set at an arbitrary 
River Mile stationing of 20.000. Downstream cross section station IDS were then 
assigned based on the river mile distance, decreasing downstream, along the 
hydraulic baseline from this station 20.000. 
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There is no well-defined channel immediately downstream of the Apache Junction 
FRS spillway. Channel stations between the 100 ft wide spillway and Lost 
Dutchman Blvd. were set using engineering judgement with consideration to the 
topographic data and the center of the mass of flow within each cross section. 

Downstream of Lost Dutchman Blvd., a minor channel is present. This channel 
meanders through residential areas and eventually becomes street flow. Bank 
stations were set based on topographic data and engineering judgement. For street 
flow areas, the street and any appropriate side ditches have been included with the 
channel bank stationing. 

Since the majority of the inundation area is densely developed, it is reasonable 
that the majority of the flow area is best represented as an overbank area for 
modeling purposes. Flows through the small channel and through the streets, 
however, will be of a significantly higher velocity and, therefore, are more 
reasonably identified as channel in the modeling. 

Channel stations remained the same for all three flow scenarios. 

2.1.7 Manning's 'n' Values 

Manning's 'n' value calculations are presented in Appendix C of this report 

The same 'n' values were used for all three flow scenarios. 

Expansion ratios were determined for the full flow scenario based on the 
methodology presented in the HEC-RAS Hydraulic Reference Manual, version 
2.0 (Reference 5). Calculations may be found in Appendix C of this report. 

For the 213 and 113 flow scenarios, the same expansion ratios computed for the 
full flow was used. In some areas, the expansion limits have been shifted in 
(toward the channel) to account for the reduced inundation area with the smaller 
discharges. 

2.1.9 Contraction Ratios 

Contraction ratios were assumed to be 1: 1 in all cases for all flow scenarios. 

2.1 .I 0 Contraction/Expansion Coeficients 

Contraction/Expansion (cle) coefficients of 0.1 and 0.3, respectively, were used 
for most of the modeling. Downstream of the Apache Junction FRS, cle 
coefficients of 0.310.5 were used until flows had fully expanded. 

At the CAP, cle coefficients of 0.110.3 were used for the full flow scenario since 
flows overtop the north bank of the CAP. For the 213 and 113 flow scenarios, 
coefficients df 0.310.5 were used. 
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9 
2.1.1 1 Calibration 

Technical Data Notebook 

Flow has never occurred over the Apache Junction FRS emergency spillway. 
Therefore, there are no high water marks or flood records to calibrate against and 
calibration is not possible. 

2.2 Special Considerations 

2.2.1 CAP Culverts 

Numerous culverts were placed during the construction of the CAP to allow 
drainage to continue through naturally occurring low areas. Determining which 
culverts to include in the modeling for this inundation study required several 
steps. 

Initially the area behind the CAP to be impacted by the full flow scenario flooding 
was estimated to be that area lying between Apache Trail and Mountain Road. 
Within this area, there are 6 culvert groups under the CAP. All 6 groups were 
placed in the HEC-RAS model. The model was run with all 6 groups effective. 
Based on the inundation limits upstream and the CAP overtopping locations, the 
effective flow limits at the CAP were refined and culvert groups 1, 2, and 6 were 
assumed ineffective. These culvert groups were rendered ineffective by reducing 
the size of the culverts to 0.5 ft diameter pipes, yielding an insignificant discharge 
of only 2 to 6 cfs per culvert group. 

For the 213 flow scenario, the HEC-RAS model was first run with the same 
conditions as the full flow scenario - culvert groups 3 ,4 ,  and 5 were effective and 
groups 1, 2, and 6 were not. Effective flow limits upstream and overtopping 
locations on the CAP were then analyzed. It was determined that the initial 
assumption was correct and culvert groups 3, 4, and 5 were left effective. With 
the minimal cross sectional diameter of 0.5 ft, culvert groups 1, 2, and 6 again 
show an insignificant discharge of 2 to 6 cfs per culvert group for the 213 scenario. 

For the 113 flow scenario, the HEC-RAS model was again first run with culvert 
groups 3, 4, and 5 effective. In this case, judging by the flood limits upstream of 
the CAP and the computed water surface elevation at cross section 15.419, culvert 
group 5 was determined to be ineffective. Therefore, the size of the culverts at 
culvert group 5 was reduced to a minimal 0.5 ft diameter to essentially render the 
culverts in this group ineffective. The HEC-RAS output for the 113 flow scenario 
shows an insignificant discharge of from 2 to 6 cfs for each of the 4 culvert groups 
modeled as ineffective (culvert groups 1 ,2 ,  5, and 6). 

2.2.2 Blocked Obstructions 

A large detention basin exists on the north side of Broadway Road at the CAP. 
The basin appears in cross section 15.419 between stations 12678 and 13207. The 
top of the basin was estimated to be elevation 1570 based on the topographic 
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calculations by using the blocked obstruction option in HEC-RAS. 

Blocked obstructions were also used in the HEC-RAS modeling at the limits of 
the flooding to prevent HEC-RAS from showing ineffective flow areas in non- 
flow areas. 
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3.6 Overtopping of CAP 
The results of the modeling show that the north bank of the CAP canal is 
overtopped by approximately % of the 10,500 cfs full flow discharge. 
Overtopping occurs along the CAP embankment from approximately 1200 ft 
south of the Apache Trail to Signal Butte Road and across the Grove Street 
Bridge. 

For the 213 scenario, approximately 1,840 cfs flows across the combination of the 
Grove Street Bridge and the 104" Place Bridge. No flows, however, are shown to 
overtop the embankment itself. 

For the 113 scenario, due to ponding behind the north bank of the CAP and based 
on the HEC-RAS computed water surface elevation at cross section 15.361, there 
will be some flows across the 104'~ Place Bridge. 

Overtopping areas are identified on the plan sheets. 

3.2 Street Flow 
Many streets within the inundation area are sloped such that minor flows may be 
lost or temporarily diverted down the street. No attempt has been made to track in 
detail these flow paths. However, these streets are likely to experience shallow 
flooding. The streets adjacent to the inundation areas anticipated to experience 
this flooding have been shown on the plan sheets with an SF+ symbol. Other 
streets, downslope of those identified on the plan sheets, may experience shallow 
flooding as well but have not been identified on the plan sheets. 

3.3 Inundation Limits 
Due to the nature of the topography of this area and the resulting broad, shallow 
flooding across the cross sections, there are some cross sections within the 
modeling which show flows within a natural swale whereas the section 
immediately downstream may not show flows within that same swale. For all 
three flow scenarios, the inundation limits have been reviewed for consistency of 
upstream inundation limits and topography. In areas where it appears that flows 
would continue over the natural topography, the inundation limits have been 
expanded to include these areas even though the HEC-RAS model may not show 
these as inundated areas. For areas where it appears that flows would continue 
down streets, the streets have been identified on the plan sheets as street flow 
areas (see Street Flow above) and the inundation limits have not been expanded. 

Along the southeast limit of study, immediately upstream of the CAP, it was 
noted that the ponded flows would extend beyond the limits of the study mapping. 
A field investigation was performed at this location. Based on that investigation, 
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within a narrow strip adjacent to the CAP and bounded to the south by Southern 
Avenue. 

3.4 Travel Times 
Travel time is the time it takes flows to travel from the spillway to the specified 
cross section. In this study, two travel times have been computed and are shown 
in the Hydraulic Data table on the plan sheets. 

The first, channel travel time, is the time it takes flows to travel in the channel. 
This time best represents flows in the streets and serves as an indicator of when 
streets will experience peak flooding. 

The second, average channel time, is the time with consideration of the entire 
cross section. Since flows are primarily in the overbank for this study, this time 
best represents overbank travel time and when homes, businesses, etc. may 
experience peak flooding. 

3.5 Hydraulic Jump 
A hydraulic jump occurs immediately downstream of the spillway. No attempt 
was made in this study to pinpoint the exact location of the jump. However, the 
HEC-RAS output data indicates that for the full flow scenario, the approximate 
location of the jump is between cross sections 19.812 and 19.896. For the 213 and 
113 scenarios, the jump likely occurs between cross sections 19.975 and 19.993. 
Because of the difference in location of the jump between the full flow and 213 
and 113 flow scenarios, cross section 19.975 of the 213 and 113 flow shows a 
higher computed water surface elevation than that for the same section of the full 
flow. 

3.6 Consistency with Signal Butte FRS Spillway Inundation Study (SIS) 
The discharges in this study nearly match those used in the Signal Butte FRS SIS 
(FCD #98-17) (Reference 6) and flows from both the Signal Butte and Apache 
Junction FRS are impounded at approximately the same location along the CAP. 
A comparison of the computed water surface elevations behind the CAP shows 
the two studies, independently analyzed, to be in close agreement for all three 
flow scenarios. Review of the 'n' values and channel stationing shows the two 
studies to be very similar. In conclusion, there appears to be consistency in 
modeling approach between the two studies. 
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U.S. Department of the Interior, Bureau of Reclamation, Central Arizona 
Project, Salt-Gila Division -Arizona, Salt-Gila Aqueduct. Reach 1, Protective 
Works. Drawing No. 344-330-1 184, August 21, 1990. 

One page, undated, entitled Input Data for Flood Routing, Salt-Gila Aqueduct 
Reach 1. 

One page, undated, entitled Input Data for Unit Hvdrographs, Salt-Gila 
Aqueduct -Reach 1. 

One page, undated, entitled Precipitation Frequency Values for Salt-Gila 
Reach 1. 

A-N WEST, ZNC. 

A-N West, Inc., Study Report prepared for the Flood Control District of 
Maricopa County, Delineation of Spillway Flows for Signal Butte Flood 
Retarding Structure (FCD 98-17), Revised August 1999. 

See Meeting Minutes of August 5 ,  1999 in Appendix B - General 
Documentation and Correspondence of this report. 

A.2 Referenced Documents 
1. Cooper Aerial of Phoenix, Inc., Digital Files for Topographic Mapping of Area 

Downstream of Signal Butte FRS, Scale 1:2,400, Contour Interval 2 feet, Flight Date 
October 15, 1998. 

2. M & B Aerial Mapping, LLC, Digital Files for Topographic Mapping of Area 
Downstream of Apache Junction FRS, Scale 1:2,400, Contour Interval 2 feet, Flight 
Date May 13, 1999. 

3. U.S. Department of the Army, Corps of Engineers, Hydrologic Engineering Center, 
Computer Program HEC-RAS: River Analvsis System, Version 2.2, Davis, 
California, September 1998. 

4. BOSS International, Inc., Computer Program RiverCAD, Version 3.5, Madison, 
Wisconsin, August 1998. 

5. U.S. Department of the Army, Corps of Engineers, Hydrologic Engineering Center, 
HEC-RAS, River Analysis System, Hydraulic Reference Manual, Version 2.0, Davis 
California, April 1997. 

6. A-N West, Inc., Delineation of Spillway Flows for Signal Butte Flood 
Retarding Structure (FCD 98-17), Phoenix, Arizona, Revised August 1999. 
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From: Felicia Terry 
To: Keith Duffy, ADOT 

PHONE CALL REPORT 

Date: 7/14/99 
Phone # 

Mr. Keith Duffy is in the ADOT Drainage Group. Mr. Duffy checked his computer files and 
said that it looks like he has something in the area I indicated. He said that he would check 
further and call me back. I asked him how would we go about getting a copy of the report. He 
said that we would need to send a printing company over to pick it up and copy it. (Its on 
Microfiche) I told him that we would probably want to look at it first to determine if its useful 
information for us. He said that would be fine, we would just have to go down to Engineering 
Records and view the Microfiche. 
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From: Keith Duffy, ADOT 
To: Felicia Terry 

PHONE CALL REPORT 

Date: 8/2J99 
Phone # 

Mr. Duffy phoned. He found drainage reports (Apache Junction - Florence) on either side of the 
areas I indicated. He suggests we visit engineering records, view a strip map of various projects 
stadend sections, and with the project numbers from the strip map ask someone in engineering 
records if there's a drainage report associated with that project number. He also said that mile 
post numbers would be very helpful in locating drainage reports. 

In case we go down to view the fildreport he found, its on microfiche. The project number is 
F-022-3-301 and the reel number is 18.10.91. 



From: Felicia Terry 
To: Abe Sahli, CAP 

PHONE CALL REPORT 

Date: 8/25/99 
Phone # 869-2126 

Mr. Sahli said he thinks there is a drainage study in the area that I indicated, but that he would 
have to research it. He said that the drainage study is 20-25 Years old and that CAP would not 
be responsible for the validity of the content. 

Mr. Sahli also said that we should come down to his office with diagrams, maps, pictures, etc. of 
exactly what we're looking for. I told him that I would be more than happy to do that. He then 
said let him do some research first. 



MEETING MINUTES 

Date: March 14,2000 

Michael Baker Jr., Inc. 
A Unit of MlCh8elBakeiComomI111 

1313 E. Osborn Road, Suite 150 
Phoenix, Arizona 85014 

(602) 279-1234 
FAX (602) 279-141 1 

Location: Michael Baker Jr., Inc.'s office 

Project: Task A - Apache Junction FRS Inundation Study and Task B- FCD 98-33 

Topic: Project Progress Meeting 

Attendees: Flood Control District of Maricopa County 
Tim Murphy 

Michael Baker Jr., Inc. 
Cathy Regester Felicia Te 

TASK A 

The majority of the meeting was spent reviewing the comments from FCD and discussing 
Baker's response. Most of the comments were minor and will be easily resolved. The most 
significant comment was to make sure the start and end stations reported in the HEC-RAS model @ matched what was plotted on the map. in  some instances Baker delineated based on the Topo 
and the amount of flow rather than start and end stations. Baker had used effective flow limits to 
restrict the flow in the cross sections. Tim instructed Baker to use blocked obstructions in the 
HEC-RAS model to allow the start and end stations in the HEC-RAS to match the delineation on 
the map. For those sections where the mapping start and end stations were not appropriate, 
Baker was told to note them on the plans and state "adjusted by hand". Baker agrees to make the 
changes to the plans and model. 

TASK B 

Discussed the progress of the Huitt Zollars mapping. It has not been checked yet. The FCD 
does not want Baker to start on mapping Task B3. 

We have received the mapping for B1 and have shown it to Tim. Some of the control points 
used on the McLain Harbors project were not used. Will check with AZTEC on this. AZTEC is 
preparing a survey report, which will discuss what and why they used the control points. 

Check surveys have been submitted, but have not been checked. One of the cross sections is 
along the top of the structure. 

The discharge to use at this point is the 25,000-cfs. It is a combination of Powerline and 

0 Vineyard spillway discharges. 



Date: November 9. 1999 

Michael Baker Jr., Inc. 
A W f a l M ~ B . X a ~ e . , ,  

1313 E. Osborn Road. Suite 150 
Phoenix, Arizona 85014 

(602) 279-1234 MEETING MINUTES FAX (602) 279-141 1 

Location: Michael Baker Jr.. Inc.'s office 

Project: Task A - Apache Junction FRS Inundation Study - FCD 98-33 

Topic: Project Progress Meeting 

Attendees: Flood Control District of Maricova County 
Tim Murphy 

Michael Baker Jr., Inc. 
Cathy Regester Felicia Te 

We reviewed the preliminary mapping for the full flow over the spillway. Some of the mapping still 
needs to be cleaned up. 

0 The County line will be shown on the sheets. At a minimum half-section roads will be shown. Notes 
will be added to show flow being conveyed in the streets and then discussed in the report. 

The Effective flow limits and bank stations will also be shown on the plan sheets. 

The preliminary delineation will be delivered 11/19/99. 

Tim Murphy reported that mylars for the Queen Creek ADMS have not been located, but they are still 
looking. The strip mapping for Queen Creek is not available yet. Baker will need this mapping by the 
middle of January, since that is when the area is scheduled to be flown. 



MEETING MINUTES 

Date: October 27, 1999 

Location: Michael Baker Jr., inc.'s office 

Project: Task A - Apache Junction FRS Inundation Study - FCD 98-33 

Topic: Project Progress Meeting 

Attendees: Flood Control District of Maricopa County 
Tim Murphy 

Michael Baker .IT., Inc. 
Cathy Regester Felicia Terry 

Baker submitted the CD that contained the aerial mapping from M&B Aerial 

Discussed the 'n'-value report. Tim has not had a chance to review but wanted to make sure that the 
streets were considered the main path for the flow and have the 'n7-values reflect this situation This 
situation was accounted for and is included in the report. The 'n'-values for the upper reaches were 
discussed. These values were reduced from the previous value of 



Michael Baker Jr.. Inc. 
A lh , , ,o rM!~BI lXwcamaIm 

1313 E. Osbom Road. Suite 150 
Phoenix. Arizona 85014 

(602) 279- 1234 
FAX (602) 279-141 1 

MEETING MINUTES 

Date: October 6, 1999 

Location: Michael Baker Jr.. Inc.'s office 

Project: Task A - Apache Junction FRS Inundation Study - FCD 98-33 

Topic: Project Progress Meeting 

Attendees: Flood Control District of Maricova County 
Tim Murphy 

Michael Baker Jr., Ioc. 
Cathy Regester Felicia Te 

The Check Surveys were shown to Mr. Murphy. The surveys showed that the mapping was within 
tolerance. 

A new schedule was given to Mr. Murphy. The revised schedule still has the project being completed the 
first week of January 2000. 

The n-values were discussed and the format of depic,ting the section in the report was displayed. The n- 
values that have been calculated seem high, however they are consistent with the values used for the 
Signal Butte FRS prepared by A-N West. These calculations will be provided in the report. 

A plan sheet was shown to Mr. Murphy. The sheets have been laid out in such a manner as to try to 
reduce the need to match sheets across individual cross sections. This orientation results in North being 
to the upper left comer of the sheet. Mr. Murphy agreed with the intent of the rotation and accepted the 
layout. Mr. Murphy commented, though, that the legend needed to be revised - particularly in regard to 
the reference to the "100-year Flwdplain Boundary." 

Mr. Murphy was shown the RiverCadd program. Cross sections had been cut and the delineation was 
displayed. This delineation will be refined and more cross sections added. It currently just showed the 
general area of inundation. 

Mr. Murphy said that they are still having problems with the AutoCadd submittals and that Baker needs 
to make sure that the District criteria is followed. Baker will follow up with this to make sure the 
AutoCadd file that will be submitted meets the requirements. 

The next meeting was scheduled for the afternoon of October 27. 1999. The n-value section of the repon 
will be submitted prior to this meeting. 



MEETING MINUTES 

Date: August 5, 1999 

Location: Apache Junction Public Works Department 

Project: Apache Junction Spillway Inundation Study FCD 98-33 

Topic: Meeting with City Engineer and Public Works Director 

Attendees: APACHE JUNCTION 
Paul Stears, P.E., City Engineer 
Doug Dobson, P.E., Public Works Director 

Michael Baker .Ir., Inc. 
Felicia Terry 

Met with Apache Junction representatives to discuss the Spillway Inundation Study for the Flood Control District of 
Maricopa County. 

Apache Junction was informed of the limits of the project and the type of project and that it would used as a tool to 
see the areas of  inundation if the spillway was flowing. This study could be used in emergency situations, to close 
roads and inform people of possible flooding. 

We discussed the area and places where they were aware of flooding. The aerial topography map was taken and 
used to see areas of possible flooding. The flows follow the wash that exits the spillway. This wash is impeded at 
numerous streets and the water spreads out and causes flooding in the streets and between local businesses. The 
flow follows streets and washes to the CAP. The amount of flow they have seen is less than the amount estimated to 
spill over the emergency spillway. This spillway flow will inundate more of the area. 

Cella Barr prepared a study for Apache Junction on improving Superstition Boulevard and it had a drainage study 
that impacts the road. 

They were very interested and were glad to be made aware of the project. They were also interested in the aerial 
topography and would like a copy. 

Baker will keep them apprised of the project and update them when i t  is getting close to being completed 

CC: Tim Murphy. FCMCD 



0 April 20, 1999 

Michael Baker  Jr., Inc. 
A "08 01 M!&! &*or C%pzs!i i  

1313 E. Osborn Road. Suite 150 
Phoenix. Arizona 85014 

(602) 279-1234 
FAX (602) 279-141 1 

Tim Murphy, Project Manager 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

Re: Apache Junction Spillway Inundation Study - FCD 98-33 

Dear Mr. Murphy: 

Baker met with our subconsultants for this project on April 14, 1999. Minutes of the meeting are 
attached. We anticipate receiving the aerial mapping at the end of May. During that time we will 
begin our data collection phase and coordination. 

Also attached is our schedule and quarterly cost estimates. The quarters are based on a calendar 
year and not the Districts fiscal year quarters. The schedule and estimate will be updated as 
changes occur. 

If you have any questions, please contact me at 798-7533. 

a Sincerely 
- 

MICHAEL BAKER JR., INC. 

Felicia Teny, P.E. / 
Project Manager 



Michael Baker Jr., Inc. 
A Vnd 01 M J C W  &la -lion 

1313 E. Osborn Road. Suite 150 
Phoenix. Ar~zona 85014 

MEETING MINUTES 

Date: April i4, 1999 

Location: Michael Baker Jr., Inc.'s office 

Project: Apache Junction Spillway Inundation Study FCD 98-33 

Topic: Meeting with Subcontractors 

Attendees: M&B Aerial Mapping 
Robert Moon 
AZTEC Enineering 
Norm Smith 
Michael Baker Jr.. Inc. 
Cathy Regester Felicia Terry 

TASK A 

- 2 Flight Lines -each 4,000' wide so total of 8,000' 
Target Size 5-6 feet with 1 ' wide legs 

4/21/99 -AZTEC will start placing control panels. Robert would like 3 days notice to set 
up flight. 

- 4/28 will fly the area. Mapping would be delivered 5-6 weeks after that. 
M & B anticipates having the mapping completed by the end of May. 

Check cross sections will be prepared as mapping is being produced. AZTEC will do the cross 
sections around 5/19. Baker & AZTEC will meet to determine where the check surveys cross- 
section should be taken. Will ask FCD if they have a preference. 

- Will deliver DTM in format that the District requests. M & B just completed a project for 
FCD and will follow that same format. 

Surveyor will try to stay within RIW so that no Right of Entry letter is needed. AZTEC will get 
keys from CAP and work with them for access. 

M&B would like the Signal Butte mapping so he can tie in and to make sure the two maps look 
alike. He uses AutoCAD 13. 



0 
LETTER OF TRANSMITTAL 

Michael Baker  Jr., Inc. 
A Unit of Mthaet Baker Cawrat ion 

1313 E. Osborn Road. Suite 150 
Phoenix. Arizona 85014 

(602) 279-1234 
FAX (602) 279-141 1 

To: Flood Control District of Maricopa County S.O. No. 23984-001-0000 
2801 West Durango Project: East Side SIS - Apache Junction FRS 
Phoenix, Arizona 85009 Date: May 17.2000 

Attn. Mr. Tim Murphy 

We are forwarding the following: Attached Under Separate Cover 

THESE ARE TRANSMITTED as checked below: 

As requested No exception taken Revise and resubmit 
El For review and comment 0 Rejected - See remarks 0 Submit specified items 

For your information Proceed subject to corrections noted 

COMMENTS 

2 Diskettes 
1 Sheet 

I CD 

2 Sheets 

DWC. NO. 

GENERAL COMMENTS: 
MICHAEL BAKER JK.. INC. 

By: 
Title: 
Page 

NO. 
COPIES 

I 
I 

I 

I 

TITLE OR DESCRIPTION 

M&B Revised Files for GISICADD Submittal 
Transmittal Sheet of 12/7/99 from M&B to Baker 

listing revised files 

Inundation Study GISICADD Deliverables as 
prepared by Baker 

Summary of Submitted Files 



LETTER OF TRANSMITTAL 

Michael B a k e r  Jr., Inc. 
A Uort olMlchreiBaker Cornorawn 

1313 E. Osborn Road, Suite 150 
Phoenix, Arizona 85014 

(602) 279-1234 
FAX (602) 279-141 1 

To: Flood Control District of Maricopa County S.O. No. 23984-001-0000 
280 1 West Durango Project: East Side SIS -Apache Junction FRS 

Phoenix. Arizona 85009 Date: April 28.2000 

Attn. Mr. Tim Murphy 

We are forwarding the following: PI Attached Under Separate Cover 

THESE ARE TRANSMITTED as checked below: 

As requested No exception taken Revise and resubmit 
El For review and comment Rejected - See remarks Submit specified items 

For your information Proceed subject to corrections noted 

COMMENTS 

37 Sheets 

- 

GENERAL COMMENTS: 
MICIIAEL BAKISR JR., INC. 

TITLE OR DESCRIETION 

Inundation Limits for Full. 213. and 113 Spillway 
Flows for Apache Junction FRS 

Technical Data Notebook 

DWC. NO. 

By: 
Title: Project Manager 

NO. 
COPIES 

I 

I 

Page I of  1 b '  



abetter of Transmittal 
Michael Baker Jr., Inc. 
1313 E. Osborn Road 
Phoenix. Arizona 85014 
(602) 279-1 234 

TO: 239S4-00l - 00m 

b i z  MAU\CO?A &du.i?' Project: 
\ 

Date: 11 119 149 

We are forwarding the following: s ~ t t a c h e d  0 Under Separate Cover 

TITLE OR DESCRIPTION COMMENTS 

THESE ARE TRANSMITTED as checked below: 

0 As requested 

For review and comment 

0 For your information 

0 No exception taken 0 Revisa and resubmit 

0 Rejected - See remarks 0 Submit specilied items 

0 Proceed subject to corrections noted o 

GENERAL COMMENTS: 

MICHAEL BAKER JR.. INC 

AT&? &%ES 1 E L  
- 

By: 

Title: 

Page I of L 



Michael Baker Jr., Inc. 
A ( h Y t ~ I M ~ ~ s a * a ~ l a n  

LETTER OF TRANSMITTAL 

1313 E. Osborn Road. Suite 150 
Phoenix. Arizona 85014 

(602) 279-1234 
FAX (602) 279-141 1 

To: F l d  Control District of Mar+a County S.O. No. 23984-031-COO0 
2801 West Durango Street Project: SIS (Eastside) -Apache Junction FRS 
Phoenix, Arizona 85009-6399 Date: October 25. 1999 

Attn. Mr. T i  Murphy 

We are forwarding the following: Ei Attached Under Separate Cover 

THESE ARE TRANSMITTED as checked below: 

lk3 As requested No exception taken Revise and resubmit 
Ei For review and comment Rejected - See remarks Submit specified items 

For your information Proceed subject to corrections noted 

COMMENTS 

I1 pages 

GENERAL COMMENTS: 
MICHAEL BAKER JR., INC. 

TITLE OR DESCRIPTION 

Preliminary 'n' Value Report for FCD 98-33 

NO. 
FILE NAME COPIES 

Page I of I 

. 

1 



Michael Baker Jr., Inc. 
A Unlf &I MIcMBI Baker CO~PWBIIO~ 

Fax Cover Sheet 

1313 E.  Osborn Road, Suite 150 
Phoenix, Arizona 85014 

(602) 279-1234 
FAX (602) 279-141 1 

DATE: 7120199 TIME: 1I:lSAM 

TO: PAUL STEARS, P.E. PHONE: 480-982-1055 

CITY OF APACHE FAX: 480-983-5752 
JUNCTION. 

FROM: FELlClA TERRY PHONE: 6021279-1234 

FAX: 6021279-141 1 

RE: APACHE JUNCTION FLOOD 
RETARDING STRUCTURE 

Number of pages including cover sheet: 2 

Message: Paul, - 

Baker Enaineers has contracted with the Flood Control District of Maricopa County to prepare a Spillway . . .  
inundation Study for the Apache Junction Flood Retarding Stxucture.  his will demonstrate where the 
flows will go if the emergency spillway overtops. Any information that could be provided on where 
drainage flows downstream from the spillway would be beneficial. 

I have attached a map showing the area that we are looking at. I would like to meet with you and Doug 
Dobson at your convenience to discuss the project and to get any information you might have. Please let 
me know if you and Mr. Dobson would be available either August 4, 5 or 6 for a meeting. 

I look forward to hearing from you. 

file # @ a roml ougnWMBV'ru"\nwhh~ dm 



FLOOD CONTROL DISTRICT OF 
MARICOPA COUNTY 

SCOPE OF WORK 

DELINEATION OF SPILLWAY FLOWS FOR FOUR EAST SIDE 
FLOOD RETARDING STRUCTURES 

CONTRACT FCD 98-33 



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
SCOPE OF WORK 

DELINEATION OF SPILLWAY FLOWS FOR FOUR EAST SIDE 
FLOOD RETARDING STRUCTURES 

FCD 98-33 

GENERAL 

The study i s  to delineate tlie inundation l i tn i ts o f  the 113. 213. and full spillway discharge values for the Apaclie 
Junction, Powerline. Vineyard, and Rittenhouse Flood Retarding Structures (FRS). Tlie combined delineation 
project consists of approxitnately 50 linear miles o f  emergency spillway delineations as depicted on exhibits I & 
2. The consultant wi l l  detennine the inundation limits using the U.S. Artny Corps of  Engineers HEC-RAS 
computer model. The consultant must use sound engineering judgement in the development o f  the inundation 
limits. The results o f  the HEC-RAS model must be analyzed carefully and refinements made to the input 
parameters in order to obtain the most realistic results. 

All work must be completed within 690 days from Notice to Proceed, which includes a 
minimum of 120 days for District reviews. 

e TASK A - APACHE JUNCTION FLOOD RETARDING STRUCTURE 

TASK A1 - COORDINATION 

The consultant w i l l  submit a project schedule showing coordination meetings and completion dates for each o f  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 o f  the projected billing within 14 days of Notice To Proceed. 
Thereafter, this estimation wi l l  be updated and submitted to the District's Project Manager at least I 0  days prior to 
the end o f  each quarter. 

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

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

TASK A2 - DATA  COLLECTION 

Tlle consultant wi l l  obtain Arizona Depantnent o f  Transponatiori (ADOT) and Central Arizona Project (CAP) 
drainage calculatio~ts for llydraulic structures itr the area as available. The Distrtct wil l  providc thc consultant 
with a copy of  [lie Southeast Mesa ADMS and tlie East County ADMS. Tlic consultant niay utilize strucu~ral and 
liydraulic des i~n  data co~itai~ied in tile AOO'I'. CAI', and ADMS' Ibr Iiydraulic  nodel ling o f  structures witliin tlic 
study area. 
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The District w i l l  suppl!. the 3 discharge values to be modeled. Tire consulla~i~ \\.ill conducr a field reco~i~iaissal~cc 
o f  the full study reach. Th i s  wi l l  include observation o f  clia~inel and floodplain coilditions ibr edtimatioi1 n i  
Manning's "n" values, pliotographic docu~nentation of tloodplai~i characteristics. deteriniilntio~i <)I' c l i a~ i i l e l  billih 
stations, observation o f  possible overtlo\v and split flo\\. areas. The restllts o f  tlie tield reconlinissa~ice \\ il l he 
included in the Final Report. However. a draft version of the field reco~tnaissance results wil l  he sub~nitted 10 t l i c  

District prior to brginiiing tlie liydraulic niodelitig. l ' l ie lield reco~i~iaissa~icc section o f  l l ~ e  Tillill Ilepol-1 \\ ill 
present tlie determination o f  channel and overba~ik "11" values aloiig \vi l l i  color plio~ographs (or color I~~IO~UCOIIIL'S I 
o f  these areas. Photo locations. structures and "n" values wil l  be displayed on reduced (usually I I "  s 17") sciilc 
exhibit. 

The topographic mapping prepared for the Apache Junction FRS wi l l  be developed using a Digital Terrain Model 
(DTM). The D T M  wi l l  be developed and a copy delivered to the District following tlic guidelines stated in the 
District's Data Delivery Specifications: The Hydrologic Information System. Revision 3.1. June 1. 1998. 
Topographic mapping wi l l  be provided at a scale of 19400 ( I "  = 200') with a contour interval o f  two (2) leet. 
Mapping wi l l  tie-in to the existing topographic mapping for tile Signal Butte Flood Retarding Structure Spillway 
Inundation Study. The topographic mapping ntust meet tlie quality control called for in FEMA-37. Flood 
Insurance Study Guidelines and Specifications for Study Contractors. January 1995. 

Al l  mapping w i l l  be provided using tlie National Geodetic Vertical Datum o f  1929 (NGVD 29). As-built mapping 
o f  the FRS is available based on the North American Vertical Datu~il o f  1988 (NAVD 88). The consultant wi l l  
include an Elevation Reference Mark (ERM) in its mapping common to the as-built mapping of the FRS so that 
the 2 datums may be tied together. 

TASK A3 - HYDRAUL IC  ANALYSIS 

The hydraulic analysis wi l l  be preformed using the U.S. Army Colps of  Engineers HEC-RAS, Version 2.2, River 
Analysis System computer model. 

The initial location and alignment o f  cross sections and channel centerline wi l l  be submitted for the District's 
review and approval prior to the initial digitizing o f  the cross section data and should closely parallel the existing 
flood insurance studv. The usual soacine o f  cross sections wi l l  be awroximatelv evew 500 feet. unless . - . . 
geographic or structural constraints dictate closer spacing. The use o f  a different cross section spacing wil l  
require the approval o f  the District's Project Manager. Cross sections wi l l  extend the full width o f  the inundated 
area. The orientation o f  the cross sections may need to be altered after running the HEC-RAS model 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 w i l l  not be used in the HEC-RAS model. Cross section stationing wi l l  be from left to right looking 
downstream with the thalweg at station 10,000. 

Manning's n values are to be determined using the methodology in the USGS report, Estimated Manning's 
Roughness Coefficients for Stream Channels and Flood Plains in Maricopa County. Arizona. April 1991. 111 

urbanized areas. the consultant may develop 'n' values to represent various densities of development. The use of  
high 'n' values to limit flows through areas o f  dense develop~iient and low conveyance is encouraged. The 
developed 'n' values may be applied to all tlow scenarios. 

Prior to the completion oft l ie final hydraulic models all o f  the input data must be reviewed to ensure that i t  agrees 
with HEC-RAS inodel results. This includes: tlie location of tlie channel ceoterliiie. reacli lengths, Mannii~g's 11 

values, ineffective flow li~nits, discharge values. etc. 

The HEC-RAS models wi l l  be developed usiiig a [nixed flow regiinc. Tile I-II:C-RAS ~iiodel wi l l  be still-led ;n 1l1c 

CAP cii~ial bi~sed 011 the esti~iiatcd discharge spillage high water clcvatioii oveu tlic c i i ~ i i ~ l  hailk a l o l i ~  Ilic I10\\ 
l i l ies. 
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For braided channels. each branch should be modeled wit11 its highest anticipated dischar~e value. This mi!lit 
require inore Illell one HEC-RAS nlodel to delineate the i~iundatio~l l im ia  in these areas. A rating curve niust bc 
detern~ined and the discharge contained within the channel. The percentage o f  discharyc ill each overhank and the 
main clla~lnel must be closely assessed within the split flow area. as well as upstrealn and dow~tstreani o f  it. 

The consc~ltant is to setup the HEC-RAS models so that the cross secttons are broken into as inany seSlnmts as 
practical for determining the n ~ a s i n ~ u ~ n  depth and velocity along the cross section. The consultant wi l l  need to 
calculate the t in~e  it takes for flows to travel from the spillway to each cross section. 

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

TASK A4 - F I N A L  PRODUCTS 

Develop an inundation limit exhibit using the supplied topographic data on 24" x 36" size sheets. The use o f  any 
larger size sheets wi l l  require approval from the District's Project Manager, and the ma..imum size allowed i s  33" 
x 46". This exhibit w i l l  use the District's standard border, title block, and legend format. Shown on this exhibit 
wi l l  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 minor road names, 
and elevation reference marks. This exhibit wi l l  be ploned at the same scale as the originally supplied 
topographic data. The use o f  a different scale wi l l  require approval of  the District's Project Manager. A table 
must bc included on this exhibit showing the computed water surface elevation of each cross section for each 
discharge modeled, and other pertinent infonnation such as maximum depth, velocity, and travel time from the 
spillway to each cross section. In  the case o f  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 o f  the study one 
complete set o f  inundation limit exhibits wi l l  be submitted on non-erasable mylar (3 mi l  or thicker), and wi l l  be 
sealed by the engineer. N o  sticky backs or other types of tape products shall be applied to the rnylars. 

An overall Final Report for the study w i l l  be developed. This report wi l l  include, a narrative description of the 
purpose o f  this study, what steps were undertaken to complete this study, any assumptions made, minutes of 
meetings with officials from ADOT and the Cities o f  Apache Junction and Mesa and other agencies, the field 
reconnaissance results. and a reduced size (I I "  x 17") copy o f  the inundation limit exhibit. Included as 
appendixes to this report should be printouts o f  the HEC-RAS models, plot of the cross sections. supporting 
calculations for any other hydraulic analysis done, and a copy o f  any supplemental survey work performed. 

The electronic drawings developed for this study wi l l  be submitted in a CADD format that is suitable for 
translation into the District's Hydrologic Information System (HIS). The drawings wi l l  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) 
6 SI'ILLWAY ZONE (CP - 591) 
X III:C-RAS OUTI'U'I' (CP - 599) 
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All  topographic data developed for this study b!. the consultant tvill be prepared in colifonnance \ \ i l l1  the CADD 
Data Delivery Specitications portions o f  the District's HIS Data Del iv r r j  Sprcitications. Rsv is io~~ 3 .  I. for the 
following layers: 

I .  CARTOGRAPHIC FEATURES (CP - 110) 
2. CORNERS (CP - 210) 
3. MISCELLANEOUS CONTROL SURVEY POINTS (CP - 115) 
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 - 710) 
I I .  RIVER SYSTEM (CP - 960) 

The consultant is to only fill out those layers for which data is developed during the course o f  this study. If the 
consultant has data that doesn't fall into one o f  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 wi l l  be subject to a rigorous quality 
control (QC) check by District staff. 

TASK A5 - DELIVERABLES 

I. One set o f  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 o f  the final HEC- 
RAS models on diskette. 

* 

3. A l l  o f  the CADD data called for in  the Final Products Section. 

4. The Digital Terrain Model for the mapping developed for this study. 

5. Two (2) sets o f  9" X P" contact prints. 

TASK B - Rittenhouse, Vineyard and Powerline Flood Retarding Structures 

No work is to begin on tlrk Task until autlrorized in writing by tlre Disirict's Project 
Manager. 

TASK BI -COORDINATION 

After receiving authorization to proceed with this task, the consulta~it wi l l  update the project scl~edule showing 
coordination meetings and conipletion dates for each of the tasks in t l ~e  scope. The consultant sliall update anti 
resub~nil this project scl~edulc whenever changes in the schedule occur. 

The consultant shall submit an updated quarterly estimation or the projected billing withill 14 days o f  Notice 10 

I'roceed all this task. Thereafler, this estimation wi l l  be updated and subniitted to the District's Project Mn11il:cr 
least 10 days prior to the end o f  each quaner. 
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l . l~e consultant w i l l  obtai~l an! necessary Rights of Entry The consultant w i l l  licrllisli the District !\ i t l i  a list o f  all 
property owllers notified and a sample Right o f  Entry letter. 

Tllc. collsultant shall meet wit11 officials f ro~n Central Arizona Project. tlle Cities o f  Mesa. Gilben and Queen 
Creek and other age~lcies ill tlie stud!. area, Tlie purpose oFtl1is liieeting is to llotif). tIie111 a b ~ u t  IIIC stt~d!. and 
obtain i~lt'or~natioll on current or planned public works projects in tlle stody area. 

TASK BZ - D A T A  C O L L E C T I O N  

The pr i~nary source for tlie topographic mapping data i s  the Queen Creek Drainage Master Study (DMS). This 
111apping was originally developed using aerial pl~otogra~nmetry methods. The horizontal scale is I "  - 200' and 
the contour interval is two-feet. This mapping wi l l  need to be augmented by new data outsidc tlie County 
boundary. Tlie supplenie~ltal topographic data and survey work wi l l  be at the sanle scale. and 011 the sane 
horizontal and vertical datum as the supplied inapping. 

The consultant w i l l  obtain CAP drainage calculations for hydraulic structures in the area as available. Tlie District 
w i l l  provide tlie consultant with a copy o f  tlie Queen Creek DMS. l i e  consultant niay utilize structural and 
hydraulic design data contained in the CAP and DMS for hydraulic modeling o f  structures withill the study area. 

The District w i l l  supply the discharge values to be modeled. The consultant w i l l  conduct a field reconnaissance of 
the full study reach. This w i l l  include observation o f  channel and floodplain conditions for estimation of 
Manning's "n" values, photographic documentation o f  floodplain characteristics, determination o f  channel bank 
stations, observation o f  possible overflow and split f low areas. The results o f  the field reconnaissance wi l l  be 
included in the Final Report. However, a draft version o f  the field reconnaissance results w i l l  be submitted to tlie 
District prior to beginning the hydraulic modeling. The field reconnaissance section of tlie Final Report w i l l  
present the determination of channel and overbank "n" values along with color photographs (or color photocopies) 
o f  these areas. Photo locations, structures and "n" values wi l l  be displayed on reduced (usually I I "  x 17") scale 
exhibit 

The topographic mapping prepared for the Powerline. Vineyard, and Rinenhouse FRSs wi l l  be developed using a 
Digital Terrain Model (DTM). The D T M  wi l l  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 I, 1998. Topographic mapping wi l l  be provided at a scale of 1:2400 (I" = 200') with a contour interval of 
two (2) feet. Mapping wi l l  tie-in to the existing mapping for the Queen Creek Area Drainage Master Study 
(ADMS), and the Queen Creek Hydraulic Master Plan. The topographic mapping niust meet the quality control 
called for in FEMA-37. Flood Insurance Study Guidelines and Specifications for Study Contractors. January 
1995. 

A l l  mapping wi l l  be provided using the National Geodetic Vertical Datum o f  1929 (NGVD 29).  As-built [napping 
o f  the FRS is available based on the N o r t l ~  American Vertical Datum o f  1988 (NAVD 88). The co~isultant w i l l  
include an Elevation Reference Mark (ERM) in its  napping cornnlon to the as-built mapping o f  the FRS so that 
the 2 datu~ns [nay be tied together. 

TASK B3 - H Y D R A U L I C  ANALYSIS 

I ' l ie  hydraulic analysis wi l l  be preformed using tlie U S .  Army Corps o f  Ellgineers IIIJC-[<AS. Vcrsiori 7.2. River 
Analysis Syste~li comptltcr niodel. 

Jllc !ii it i;rl i ~ i c ; ~ t i o ~ ~  ;111d ; ~ l i ~ ~ i ~ i i c l l t  n l  cross scclioris ;]rid c l i ;~~ i~ i c l  cc~itcrlinc wi l l  hc s i ~ l i ~ i i i l t c ~ l  l i l r  t l i ~  1)islri~t's 
revicw and approval prior to tllc initial digitlzlng ol'thc cross s c c t ~ v ~ ~  data and sl~ould cl<~scly ~);lrallcl tlic existi l~g 
flood insurance sludy. i l l c  usual spacing o f  cross scctiolis u-ill hc approsinlately ever! 500 lbct. ul~lcss 



geographic or structural constraints dictate closer spacing. Tlie use o f  a different cross section spacing \\.ill 
require the approval of the District's Project Manager. Cross sectio~is w i l l  es t r~ id  t l ~e  lilll \vidtli o f t l ie  inundated 
area. The orientation of the cross sections inay need to be altered after running tlie HEC-RAS iiiodel to ensure 
that cross sections are perpendicular to flow. Also, to ensure good hydraulic modeling of the spillway discliarges. 
additional cross sections may need to be added. or the existing cross sectio~is niay need to be ~noved. interpolated 
cross sections wi l l  not be used in the HEC-RAS ~ii(idel. Cross sectio~l stationing \ v i l l  be fro111 left to riglit lookinf 
downstreani witli the tlialweg at station 10.000. 

Manning's n values 'are to be deterniined using tlie ~netliodology in the USGS repoll. Estimated Manni~ig's 
Roughness Coefficients for Stream Channels and Flood Plains in Maricopa Count).. Arizona. Apri l  1991. 111 

urbanized areas, the consultant may develop 'n' values to represent various densities o f  development. The use o f  
high 'n' values to limit flows tlirougli areas o f  dense development and low conveyance i s  encouraged. The 
developed 'n' values niay be applied to all flow scenarios. 

Prior to the conipletion o f  the final hydraulic ~iiodels all o f  the input data must be reviewed to ensure that it agrees 
with HEC-RAS model results. This includes: the location o f  the channel centerline. reach lengtlls. Manning's n 
values, ineffective flow limits. discharge values, etc. 

The HEC-RAS models wi l l  be developed using a mixed flow regime. Tlie HEC-RAS model should be started R r  
enough downstream to eliminate the affects of tlie starting conditions on the downstrea~n limit o f  the study area: 
and reflect a minimized hazard from spillway flows. 

For the north Powerline FRS spillway, three (3) HEC-RAS models wi l l  be prepared using the one-third, two-third. 
and full spillway discharges as supplied by the District. 

For the Vineyard FRS, five (5) HEC-RAS models wi l l  be prepared for the combination spillway flows from the 
south Powerline FRS spillway and the Vineyard FRS spillway as determined by the District. The District w i l l  
provide the consultant with the five (5) spillway flows to be modeled. 

For the Rittenhouse FRS, HEC-RAS models wi l l  be developed using the one-third, two-third, and full spillway 
discharges as supplied by the District. Depending on whether failure and non-failure scenarios are needed for tlie 
existing diversion dike immediately downstream o f  the spillway, a minimum of three (3) and as many as six (6) 
HEC-RAS models may need to be prepared. 

For the area downstream o f  the Powerline and Vineyard FRS' where flows from the two structures combine, the 
District w i l l  supply the discharges to be used in the modeling. 

The CAP wi l l  be modeled assuming a spillage overtop o f  the higher o f  the 2 canal banks along the spillway 
flowage lines. The CAP wi l l  be assumed full at the time o f  overtopping and, therefore, no reduction in spillway 
discharge wi l l  be made at the CAP. 

Several diversion dikes are present in the watershed. Where diversion dikes are encountered in the flow path and 
are not overtopped, dikes wi l l  be analyzed based on the worst case scenarios. failed vs. not failed. Where dikes 
are overtopped, they wi l l  be analyzed assuming failure of the dike. 

For the north Powerline FRS spillway, flows are assumed to be traveling in a southwesterly direction. If  napp ping. 
modeling, or surveying prepared under this study refutes this assumption and flows are determined to be moving 
northwesterly, additional mapping wi l l  be required under a separate contract or a Change Order to this contract. 

For braided channels, each branch should be modeled with its highest anticipated discharge value. This ~ n i g l ~ t  
require more than one HEC-RAS model to delineate the inundatio~i limits in these areas. A rating curve niust bc 
detertnined and the discharge contai~led wi t l i i~ i  t l ~ c  cliannel. Tlie percentage ofdiscllarge in each overbank and tlie 
~nain clianncl ~niust bc closely assessed within tllc split flow area, as well as upstrea~li and do\vnstrca~n ol'it. 
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The consultant is to setup the HEC-RAS ntodels so that tlie cross sections are broken into as inany segments as 
practical for determining the masimuni depth and velocity along tlie cross section. The cor~st~ltar~t wi l l  oeed to 
calculate the time it takes for flows to travel from the spillway to each cross section. 

Cross sections sl~al l  be plotted showing, computed water surface profiles, ineffective flow areas. "11" values. 
encroachnietlts. channel statioiiing. and otlier peniiient inforniation. Tlie consultant is  to inlake retiileiiients to the 
HEC-RAS nlodel based on review of the model by the District and otlier interested Agencies. Adji ist~iien~s to the 
input parameters for obtaining [lie most realistic results are considered nornlal to the scope o f  work. 

TASK 84 - F I N A L  PRODUCTS 

Develop an inundation limit exhibit using the supplied topographic data on 24" x 36" size sheets. The use of any 
larger size sheets wi l l  require approval froin tlie District's Project Manager. and the niasiii~uin size allowed is 33" 
s 46". This eshibit w i l l  use tlie District's standard border, title block, and legend forinat. Shown on this exhibit 
wi l l  be the inundation limits for tlie three discharges, cross section locations, thalweg location. supplied 
topographic data, consultant developed topograpliic data or revisions, major and appropriate minor road names. 
and elevation reference marks. This exhibit w i l l  be plotted at tlie same scale as tlie originally supplied 
topographic data. The use o f  a different scale wi l l  require approval o f  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 o f  split or braided flow the maximum inundation liinit should be shown 
and the maximum water surface elevation for each portion o f  the cross section listed. At the end of the study one 
complete set o f  inundation limit exhibits wi l l  be submitted on non-erasable mylar (3 m i l  or thicker), and wi l l  be 
sealed by the engineer. N o  sticky backs or other types of tape products shall be applied to the niylars. 

An overall Final Report for the study wi l l  be developed. This report wi l l  include, a narrative description of the 
purpose o f  this study, what steps were undertaken to complete this study, any assumptions made, minutes of  
meetings with officials from Central Arizona Project. the Cities, and agencies, reconnaissance results, and a 
reduced size (I I" x 17") copy of the inundation limit exhibit. Included as appendixes to this report sliould be 
printouts o f  the HEC-RAS models, plot o f  the cross sections, supporting calculations for any other hydraulic 
analysis done, and a copy o f  any supplemental survey work performed. 

The electronic drawings developed for this study wi l l  be submitted in a CADD format that is suitable for 
translation into the District's Hydrologic Information System (HIS). The drawings wi l l  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) 

Al l  topographic data developed for this study by the consultant wil l  be prepared in conformance with the CADD 
Data Delivery Specifications ponions of the District's 141s Ilata Delivery Specifications. Rcvision 3.1, for the 
lbllowing layers: 

I. CARI~OCil lAl ' l l lC l'l7A~r'URES (CI' - 1 10) 
?. CORNERS 1CP - 210) 
3 .  MISCE1,LANEOUS CONTROL S U R V E Y  POINI'S ( C I '  215) 
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4. STRUCTURE (CP - 360) 
5. BRIDGE (CP - 608) 
6. CANAL SYSTEM (CP - 610) 
7. CULVERT (CP - 612) 
8. FCD PROJECT FACILITY (CP - 610) 
9. STREET DETAIL (CP - 660) 
lo. ELEVATION (LAND) (CP - 710) 
l I. RIVER SYSTEM (CP - 960) 

The consultant i s  to only fill out those layers for which data i s  developed during tlie course of t l i i s  study. I f  tlir 
consultant has data that doesn't fall into one of the above layers, the consultant shall contact the District in order to 
detennine what to do with that data. The consultant must follow the applicable CADD specifications whe~i 
developing their CADD files. The CADD files submitted by the consultant will be subject to a rigorous quality 
control (QC) check by District staff. 

TASK B5 - DELIVERABLES 

I .One set o f  the inundation limit exhibits (full size) on mylar sealed by the engineer. 

2.4 copies o f  the Final Report sealed by the engineer, inundation limit exhibits, and copies of tl ie HEC-RAS models 
on diskette. 

3. Al l  o f  the CADD data called for in the Final Products Section. 

4. Digital Terrain Models for the new topographic mapping developed for this study 

5.  Two (2) sets o f  9" X 9" contact prints. 
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0 
MANNING'S 'n' VALUE DETERMINATIONS 

I. INTRODUCTION 

A field reconnaissance investigation was conducted on September 9, 1999. The purpose of the trip was 
to gather data, including photographic documentation, for the estimation of Manning's 'n' values for the 
areas in the anticipated flow path downstream of the Apache Junction FRS emergency spillway. Those 
in attendance were a representative of the FCDMC and two Baker staff members. 

Prior to the field investigation, a hydraulic baseline had been estimated from the Apache Junction FRS 
emergency spillway to the Central Arizona Project (CAP) canal. The baseline generally ran in a 
southwest direction from the spillway crest to the intersection of 4' Avenue and Signal Butte Road and 
then turned due south, following Signal Butte Road to the CAP. For the majority of the reach, the 
baseline followed a narrow, incised channel beginning at approximately the intersection of Lost 
Dutchman Blvd and Valley Drive, and continued downstream, to approximately 500 ft west of the 
intersection of 4" Avenue and Mountain Road. From there, the baseline followed the roads (4" Avenue 
and Signal Butte Road) to the CAP. The field reconnaissance investigation was focused primarily along 
this baseline and included areas approximately '/z mile either side of the baseline. 

On October 15, 1999, a second field reconnaissance investigation was conducted by Baker for the 
purpose of verifying land use and 'n' value assignments determined from the previous field visit and to 
gather more detail of flow conditions at and downstream of the CAP. CAP overchute pipes were visited 
and photographed on this date. 

11 METHODOLOGY 

Manning's 'n' values were assigned based on field observation using the methodology described in 
Estimated Manning's Roughness Coefficients for Stream Channels and Flood Plains in Maricopa 
County, Arizona, a manual prepared by the U.S. Geological Survey for the FCDMC. A base 'n' value 
(nb) was assigned according to the bed material. In accordance with the manual, adjustments to the nb 
were then made to account for factors affecting the roughness characteristics such as degree of 
irregularity, effects of obstructions, and vegetation. Typical photographs and calculations for the 'n' 
values for the areas are included in this section. 

The inundation area was basically divided into 3 land use conditions: natural desert, moderate 
development, and dense development. Land use assignments are shown on the Land U.se Mall included 
in this section. The e n t i r ~  Apache Junction area and the neighboring community of Mcsa are currently 
experiencing rapid growth and land use changes are occurring frequently. For these reasons, the land use 
assignments do not necessarily represent existing conditions. Rather they represent a best guess at near 
future land use conditions based on surrounding land use. For example, a vacant parcel surrounded by 
dense development was assumed to be dense development for the purpose of estimating 'n' values in this 
study. The reasoning here is that a vacant parcel surrounded by dense development is likely to be 
developed as high density as well. 

Natural Desert: This land use applies to areas surrounding the dam, including those areas immediately 
downstream of the spillway but north of Lost Dutchman Blvd. It is anticipated that these areas will 
remain undeveloped for some time due to their proximity to the FRS dam. The area consists of natural 
desert vegetation such as mature saguaro, palo verde. cI1011a. and greasewood Brushy vegetation is 
generally 2 to 4 ft in height. Bed material is a silty sand with small pebbles, typically '/i inch diameter 
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coating the surface. The 'n' values for natural desert were determined to be 0.060 for the overbank areas 
and 0.028 for the channel. 

Moderate Development: This land use includes larger acreage lots and lies between the natural desert 
aud dense development land uses. In these areas, there are open spaces on or between the properties and 
properties generally are not fenced with solid block walls although there may be some wire or chain link 
fencing. However, there are significant obstacles to impede flow, such as sheds, above ground pools, and 
fencing. The effects of several obstructions would be additive thereby diverting flows on a circuitous 
route through these areas of moderate development. Therefore, the effects of obstruction adjustment 
factor was considered appreciable in these areas. The 'n' value was determined to be 0.090 for moderate 
development. 

Dense Development: This land use includes areas of high-density development. Buildings and trailers 
are located close together andlor block walls generally surround the properties. The effects of 
obstructions would be severe in these areas, allowing very little effective conveyance of flows. Roads 
provide the main conveyance corridors within the dense development areas. Manning's 'n' values were 
also determined in this area using the method for adjusting Manning's 'n' values for urban areas 
presented by H.R. Hejl, Jr. in the Sept. - Oct. 1977 issue of the U.S. Geological Survey's Journal of 
Research. 

Using this Hejl's method, a typical area (the area bounded by Mountain Road, 4" Avenue, Meridian 
Road, and Broadway Road) was chosen and roads were considered the only conveyance paths. Using 
base 'n' values of 0.025 and 0.030 yielded computed urban 'n' values of 0.12 and 0.15 respectively. 
These values are consistent with the computed value of 0.15 determined using the FCDMC's 
methodology. Additionally, a sensitivity analysis was conducted for the dense development area. When 
'n' values were reduced from 0.15 to 0.12, water surface elevations dropped an average of 0.2 ft at the 
dense development cross sections. This change was considered insignificant. Therefore, a value of 0.15 
was used in the HEC-RAS analysis. 

Other data used in the 'u' value estimation included aerial contact photographs of the topographic 
mapping area supplied by M&B Aerial Mapping, LLC under this contract and the FCDMC's Drainage 
Design Manual Volume 11 Hydraulics. 

Comparisons were made between the 'n' values computed for this study and those computed by A-N 
West, Inc. for the Signal Butte FRS Spillway lnundation Study (FCD Contract No. 98-17). Both studies 
are in close agreement. 

111. PHOTOGRAPHS AND 'n' VALUE ASSIGNMENTS 

Along with the calculations for the 'n' value assignments, photographs are provided for typical areas 
representing the natural desert, moderate development, and dense development conditions. Other 'n' 
values used in the study are: 

/ Asphalt &Earthen Side Ditch I 0.020 I 

Channel Material 
I 

'n' Value 

Concrete Spillway 
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LAND USE MAP 

LEGEND 

NATURAL DESERT I 

MODERATE DEVELOPMENT 

DENSE DEVELOPMENT n 
PHOTO LOCATION 
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LOCATION: A ~ a c h e  Junction FRS 

CROSS SECTION DESCRIPTION: Natural Desert (Photographs 1 - 3). 

'N' VALUE CALCULATION FOR APACHE JUNCTION FRS 

Portion of 
Cross section 

Channel 

Left Overbank 

Right Overbank 

Components 

nb= 0.025 

n, = 0 

Weighted and 
Com~osite Values 

Photo 1. Looking north from approximately 900 ft northwest of intersection of 
Lost Dutchman Blvd. and San Marcos Drive. (Right Overbank) 
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Photo 2. Bed material at approximately 900 ft northwest of intersection of Lost 
Dutchman Blvd. and San Marcos Drive. (Right Overbank) 

Photo 3. At intersection of Lost Dutchman Blvd and Idaho Rd looking northwest 
across natural desert area at downstream toe of dam. 
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LOCATION: A~ache  Junction FRS 

CROSS SECTION DESCRIPTION: Moderate Development (Photographs 4 - 6). 

'N' VALUE CALCULATION FOR APACHE JUNCTION FRS 

Left Overbank 

Right Overbank 

Portion of 
Cross section 

Channel 

Weighted and 
Com~osite Values 

Photo 4. At intersection of Lost Dutchman Blvd. and Idaho Rd.looking southwest 
across area of moderate development. 

East Side Spillway Inundation Studies - Apache Junction FRS FCD 98-33 
Maricopa County, AZ July 2000 



Technical Data Notebook 

Photo 5. At intersection of Lost Dutchman Blvd and Idaho Rd looking south 
along east side of Idaho Rd across area of moderate development. 

Photo 6. At intersection of Lost Dutcl Blvd and Idaho Rd looking south- 
southwest along east side of Idaho Rd across area of moderate development. 
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Left Overbank 

Right Overbank 

Weighted and 
Comuosite Values 
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LOCATION: Auache Junction FRS 

CROSS SECTION DESCRIPTION: Dense Development (Photographs 7 - 9). 

'N' VALUE CALCULATION FOR APACHE JUNCTION FRS 

Portion of 
Cross section Comuonents 

Channel nb= 0 

n l=O 

n2 = 0 

n3 = 0 

nb= 0.035 

n l=O 

n2 = 0.100 

n3 =0.015 

nb= 0.035 

n l=O 

n2 = 0,100 

n3 =0.015 

Photo 7. Approximately 400 ft north of Apache Trail on Mountain Rd. looking 
north-northeast at typical walled community classified as dense development. 
Block wall continues north to Boise St. 
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I . 

Photo 8. At intersection of Greasewood St. and Main Dr. looking north- 
northwest at typical unwalled area classified as dense development. 

- 
northwest at typical unwallea area classified as dense development. 
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Photo 10. Looking northwest across concrete spillway 
('n'=0.020) 

sill on Apache Junction FRS. 

Photo 11. Typical asphalt paving (including earthen side ditch). ('n'=0.020) 
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Photo 12. Upstream end of RCP overchute pipes at CAP Sta. 529+50, at intersection 
of La Salle St. and the CAP. HEC-RAS culvert group #2. ('n'=0.013) 

Photo 13. Upstream end of RCP overchute pipes at CAP Sta. 504+25, approximately 
400 ft west of Signal Butte Road. HEC-RAS culvert group #3. ('n'=0.013) 
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INPUT DATA FOR F~OOD ROUTING 
SALT- GILA AQUEDUCT REACH 1 

STATION STRUCT. SIZE INVERT CREST STORAGE CAPACITY DATA 
TYPE ELEV. ELEV. ELEV. AC.FT ELEV. AC.FT. 

14t95.07 
Protected by Spook Hill Flood Retarding Structure. 
Designed by Soil Conservation Service and Operated by 
Maricopa County Flood Control District. Emergency 
spillway located at Station 127t62.3. Principle spillway 
is on east side of the aqueduct and pumping plant.778 

331tOO 

345t30 Pipe OC 3-54" 1565.90 1575.0 No routing considered for 
this area, due to lack of 

374t00 Flume 40'-10" 1565.08 1571.83 Right-of-way available. 

396t00 Flume 40'-10" 1564.90 1571.65 

427t15 Pipe OC 3-72" 1568.32 1577.9 
" 

429t20 Pipe OC 3-72" 1568.32 1577.9 . - A  

456t50 Pipe OC 2560" 1556.16 1574.0 ., 

Pipe OC 3-72" 1560.68 1573.9 

Pipe OC 5-72" 1562.20 1573.9 

Pipe OC 5-72" 1562.26 1573.6 

Pipe OC 5-72" 1562.59 1576.4 

Pipe OC 5-72" 1562.59 1577.8 

Pipe OC 5-72" 1563.76 1577.7 

Pipe OC 5-72" 1563.76 1577.6 

Pipe OC 3-54" 1566.08 1577.5 







Manning's n Values nun= 3 
S t a  n Val S t a  n Val S ta  n Val 

3625.97 .08 9994.4 .04510040.06 .08 

Bank Sta:  L e f t  Right Coeff Contr. Expan. 
9994.410040.06 .1 .3 

Blocked Obstruct ions  num= 2 
., .. S t a  L S t a  R Elev S t a  L S t a  R Elev 

3625.97 7300 1560.5 850010348.82 1560.5 

Upstream Embanlanent s i d e  s l o p e  - - 2 hor iz .  t o  1 .0  v e r t i c a l  
- Downstream Wanlanent  s i d e  s l o p e  - - 2 hor iz .  t o  1.0 v e r t i c a l  

. Maximum allowable submergence f o r  w e i r  f low = .95 
i '<., 

. 
Elevation a t  which weir  flow begins - - 

. .,.: .:...: Energy head used i n  sp i l lway  des ign - .::;.:,. - 
. ..; . - Spillway he igh t  used i n  des ign - - ;:;?: 
. . Weir c r e s t  shape 
:<.r:: 

= Broad Crested 
. .x.y,,:<; 
.:::.=..2< 
. , 2; ..* Number of  Culver ts  = 5 

-- - 

- .  
I _; .. Culvert  Name Shape Rise  Span 
I:);:. . 
.i:. Culvert  #3 .. .. Circu la r  6 . <.: . 

. FHWA Chart # 1 - Concrete Pipe Culver t  
. ~ : :  <,. FHWA Scale  # 3 - Groove end entrance;  p ipe  p r o j e c t i n g  from f i l l  
.; ..; . Solut ion C r i t e r i a  = Highest U.S. EG < .. 

.,?. .' 
. Culvert  Upstrm D i s t  Length n Value Entrance Loss Coef Ex i t  LOSS Coef . . .i.: .... : . - .. '-1 . . ...~ 19 162 .012 . 9  
,,.>5; 

1 
, :, Number of Bar re l s  = 5 ,::>; 

Upstream Elevat ion = 1561 
Cen te r l ine  S t a t i o n s  

Sta.  s t a .  s t a .  S ta .  S t a .  00 
4920 4928 4936 4944 4952 

Downstream Elevat ion = 1560 
Center l ine  S t a t i o n s  

S ta .  S ta .  Sta .  S t a .  S t a .  
4860 4868 4876 4884 4892 

Culver t  N a m e  Shape Rise  Span 
Culvert  #2 C i r c u l a r  6 
!iWW Chart  # 1 - Concrete Pipe Culver t  
FHW.4 Scale  # 3 - Groove end entrance;  p i p e  p r o j e c t i n g  from f i l l  
Solut ion C r i t e r i a  = Highest U.S. EG 
Culver t  Ups tm D i s t  Length n Value Entrance Loss Coef Ex i t  LOSS Coef 

10 180 .012 .9 1 
N u m b e r  of Bar re l s  = 3 

. . ., . Upstream Elevat ion = 1560 
. . .  ' 

7i' 8 FCD 9817 Deb'neation d SpiPway Flom ANWest, hc ~.- 1 
FM Signal Butta flood Retarding Slructure 

: >?L., 
WS 95 July. 1999 1 

..:x+ Full Discharge (Q's Modeled Separatety) 
.:,:: .+ 
:I.'? .. .-. 



: >><.r. 
?,.& 

Cent;;;!ne S t a t i o n s  ' 

Sta .  S ta .  
. .. 5790 5798 5806 

.r.* ....&. ... Downstream Elevat ion = 1558.7 
. ,: - . ., 
- . ... . Cente r l ine  S t a t i o n s  

. . - ~ . . 
. ., Sta .  S t a .  S t a .  

5680 5688 5696 - 
Culver t  Name Shape Rise Span 
Culvert  #1 C i r c u l a r  5  
FHWA Chart # 1 - Concrete Pipe Culver t  
FHWA Scale  # 3 - Groove end entrance;  p i p e  p r o j e c t i n g  from f i l l  
Solut ion C r i t e r i a  = Highest U.S. EG 
Culver t  Upstrm D i s t  Length n Value Entrance Loss Coef Ex i t  Loss Coef 

5  190 .012 .9 1 
Number of  Bar re l s  = 2  

... Upstream Elevat ion = 1555.2 
-5' Cente r l ine  S t a t i o n s  

Sta .  Sta .  

*:;:*L .;C 7300 7306 
. Downstream Elevat ion = 1554.4 . . .  . .. . .: .., . . Cente r l ine  S t a t i o n s  
, <:,: : . . ..,- Sta .  S t a .  

5.. 
-' . . . Culver t  Name .... .. Shape Rise Span 

-. . . :.. . . . Culvert  #4  .. ., C i r c u l a r  6  
:-:? . , FHWA Chart  # 2  - Corrugated Metal Pipe Culver t  ., FHWA Scale  # 3  - Pipe p r o j e c t i n g  from f i l l  
2 Solut ion C r i t e r i a  = Highest U.S. EG 
. : ... . Culvert  Upstrm D i s t  Length n  Value Entrance Loss Coef Exi t  Loss Coef 
. - 
:. - ..:;. 

,, .s.: 10 180 .024 . 9  1 :I: ... e Number of Bar re l s  = 3  
. .* . 
. Upstream Elevat ion = 1567.8 
. :  .- . Cente r l ine  S t a t i o n s  
.~,?.? . .. . ~ 

Sta .  Sta .  Sta .  . . + ?~. 
'% 

.;.::<; 
9990 9998 10006 

: Downstream Elevat ion = 1567 
Cen te r l ine  S t a t i o n s  

S ta .  Sta .  S ta .  
9990 9998 10006 

Culvert  Name Shape Rise  Span 
Culver t  #5 C i r c u l a r  6  
FHWA Chart # 2 - Corrugated Metal Pipe Culver t  
FHWA Scale  # 3  - Pipe p r o j e c t i n g  from f i l l  
Solut ion C r i t e r i a  = Highest U.S. EG 
Culver t  Upstrm D i s t  Length n  Value Entrance Loss Coef Wt Loss Coef 

10 180 .024 .9 1 
Number of  Bar re l s  = 3  
Upstream Elevat ion = 1567.7 
Cen te r l ine  S t a t i o n s  

Sta .  Sta .  S ta .  
10220 10228 10236 

Downstream Elevat ion = 1567 

9&17 Delineatum cf S p M y  Flow 
For Signal Butte Rood Retarding %&re 

. . FuQ Discharge (Cl's Modeled Separately) 

A-N west. Inc 
July, 1999 



@ Transmittal RZTf C 
Date: October 18, 1999 

To: Cathy Regester 
Michael Baker Jr., Inc. R E C E I V E D  
1313 East 0sborn Road, Suite 150 
Phoenix, Arizona, 85014 OCT 1 8  1999 

RE: Apache Junction FRS MICHAEL EAK,EI! Jh. INC, 

Project: Aztec Job No. 991800 

From: Al Reece 

AZTEC Engineering 
3747 East Grove Street 
Phoenix AZ 85040-3982 
(602)454-0402 
(602)454-0403 fax 

Items Sent: 1 floppy diskette with Excel file containing data from CAP canal 
topographic survey 

1 hard copy print of Excel file 

1 copy of field notes from CAP canal survey 

Remarks: 

AZTEC ENGINEERING is a registered trade name of Arizona Technology Engineers, L.L.C. 

F~\991ACorr\l01899tladrdoc 



Pt # Northing Easting Top Elev. Inv. Elev Desc. 
402 874229.5925 797088.9729 1567.92 1559.30 6' Overshoot Pipe 

1559.36 6' Overshoot Pipe 
1559.44 6' Overshoot Pipe 
1559.40 6' Overshoot Pipe 
1559.35 6' Overshoot Pipe 

Corner Bridge Deck CAP & Sig. Butte 
Corner Bridge Deck CAP & Sig. Butte 
Corner Bridge Deck CAP & Sig. Butte 
Comer Bridge Deck CAP & Sig. Butte 
Corner Bridge Deck CAP & Grove 
Corner Bridge Deck CAP & Grove 
Corner Bridge Deck CAP & Grove 
Corner Bridge Deck CAP & Grove 

1560.05 Overshoot Pipe 
1560.07 Overshoot Pipe 
1560.07 Overshoot Pipe 
1560.13 Overshoot Pipe 
1560.13 Overshoot Pipe 
1560.04 Overshoot Pipe 
1559.98 Overshoot Pipe 
1560.04 Overshoot Pipe 
1559.99 Overshoot Pipe 
1559.83 Overshoot Pipe 
1561.12 Overshoot Pipe 
1561.06 Overshoot Pipe 
1561.08 Overshoot Pipe 
1560.99 Overshoot Pipe 
1560.99 Overshoot Pipe 

Corner Bridge Deck CAP & Southern 
Corner Bridge Deck CAP & Southern 
Corner Bridge Deck CAP & Southern 
Corner Bridge Deck CAP & Southern 



Pt # Northing Easting Top Elev. Inv. Elev Desc. 
402 874229.5925 797088.9729 1567.92 1559.30 6' Overshoot Pipe @ 403 f b f  CJ 4 -t . -. 

874237.6521 797079.8206 1567.98 1559.36 6' Overshoot Pipe 
404 874245.5350 797070.8205 1567.94 1559.44 6' Overshoot Pipe t ; 2 I : 8 , ' -  - . ,. , 

405 874253.5509 797061.8465 1567.95 1559.40 6' Overshoot Pipe .iz --2, 
406 874261.4497 797052.9007 1568.03 1559.35 6' Overshoot P i p e 2  d 

407 873952.961 4 797353.3758 1571.20 Corner Bridge Deck CAP & Sig. Butte 
408 873908.6754 797404.0501 1571.22 Corner Bridge Deck CAP & Sig. Butte 
409 873776.661 9 797404.7485 1571.29 Corner Bridge Deck CAP & Sig. Butte 
410 873821.4935 797354.0315 1571.31 Corner Bridge Deck CAP & Sig. Butte 
41 1 8731 13.5525 7981 82.0235 1569.77 Corner Bridge Deck CAP & Grove 
412 8731 13.7877 798328.6237 1569.76 Corner Bridge Deck CAP & Grove 
41 3 8731 46.6710 798287.8579 1569.72 Corner Bridge Deck CAP & Grove 
41 4 8731 46.2705 798142.1236 1569.70 Corner Bridge Deck CAP & Grove 
41 5 872603.3280 79901 9.0006 1568.1 6 1560.05 Overshoot Pipe 
416 872610.9634 799010.0420 1568.17 1560.07 OvershootPipe CAp t 5'24-fb-O 
41 7 87261 8.7073 799000.8708 1568.16 1560.07 Overshoot Pipe @ U L  J C.tr 9 I:OJP * 2- 
41 8 872626.2960 798991.6104 1568.1 9 1560.1 3 Overshoot Pipe 
41 9 872@3.9513 798982.5810 1568.1 8 1 5 6 0 . ! 3 ~ ~ 2 ~ ~ t _ ? i p ~  
420 871796.9459 7 9 9 9 ~ % 6 8 . 0 >  1560.04 Overshoot Pip<> 
421 871789.0973 799983.8839 1568.06 1559.98 Overshoot Pipe ) C& ilQ 5Tii 542 
422 871781.3079 799993.0491 1568.06 1560.04 Overshoot Pipe < .*,JLv E,!; C , , ~ < > L J ! , ~  S I 
423 871773.5638 800002.2038 1567.99 1559.99 Overshoot Pipe --- I 
424 871765.7697 80001 . 1.2669 . 156781.. 1539.f33 @€~shoot yip&! 
425 871 102.6100 800708.1626 1568.97 1561 .I2 Overshoot Pipe 
426 

871 084.7992 800724.2691 1568.96 1561.08 Overshoot Pipe 
871093.7717 800716.21 92 1568.91 1561.06 Overshoot Pipe Cfi o 5 T4 55z 
871075.9752 800732.4062 1568.93 1560.99 Overshoot Pipe 

429 871066.8031 . ~ - . . ~  800740:'P_72.!568.96 1560.99, Overshoot 
430 870945.661 9 800808.461 8 1584.35 Comer Bridge Deck CAP & Southem 
43 1 870923.1 817 800668.7949 1581.75 Comer Bridge Deck CAP & Southem 
432 870863.401 8 800724.8782 1581.64 Comer Bridge Deck CAP & Southem 
433 870885.9191 800864.4756 1581 .OO Comer Bridge Deck CAP & Southern 









Letter of Transmittal 
RZTEC tN6lNtERlHG a 

I I 

The above transmitted as follows: 

- 
To: Felicia Terry Datenime: February 14,2000 J ~ z ~ ~ ~ : ; ' .  

Michael  Baker Jr., Inc. Subject: Survey F ie ld  Notes - ' b .. . 

1313 East Osbom Road, Suite 150 .- L. '. .. ,., 1? 
y I ;;;;:!,, : . I ;  

Phoenix, Arizona, 85014 
Project: Apache Junction FRS . ; . ~ ~ E L ~ P ~ : R  . !R,  IP.!C. 

From: A1 Reece Project Number. Aztec Job No.  9918 

Method of Delivery: U.S. Mail x Courier To Be Picked Up Hand Carry 

We Are Sending You: x Attached Under Separate Cover 

Shop Drawings - Prints - Plans - Specifications - Submittal - 
Change Order Reports Letter - Review Comments - OUler - 

Quantity i Doc Date DocNo. : Description 

- For Approval 
x For your use 
x As requested 01 m e r  

1 

- Approved as Submitted Resubmit Copies for Approval - 
- Approved as noted - Submit - copies for distribution 

- Returned for Corrections - Return for corrected prints 

- For review and comment Please sign and return one copy - 

I Copy o f  F ie ld  Notes for Area "A" 

Remarks: 

I I I 

- 
File Name and Pam: G:\STANDROS\Fons\OFFICE\Tranmhl Lelter.doc 

3747 East Grove Street. Phoenix, Arizona 85040 W454-0402 ' FAX 60214544403 
Rev lie4 



























From: "Al Reece" <AReece$AZTECENG.COMz 

0 E e :  
'Cathy RegesterBaker' <cregester@mbakercorp.com> 
6/1/00 3:42PM 

Subject: Apache Jct FRS 

As Felicia requested, I have enclosed the spread sheets for the Apache Junction FRS. Ctrl.xls contains 
grid coordinates for aerial panel points, Control.xls contains grid coordinates for section corners and 
Fpctlfcd.xls contains grid coordinates for ERM's. In addition, Panels.txt is an ascii file with ground 
coordinates for aerial panel points and ERMground.xls contains ground coordinates for ERM'S. The grid to 
ground factor is 1.00016887. All files contain NGVD 29 elevations. NAVD 88 elevations can be obtained 
by adding 1.98 feet to the elevations. 



Point No North 
panels.txt 

East Elev. 

Page 1 



Apache Junction FRS 
ERMground.xls 

CTLHOR-LID CTLMR_LID XNAD27 YNAD27 XNAD83 YNAD83 NGVD29 NAVD88 CTLMNT-LID PNTNUM DESC 
7 13 0 0 800036.284 870934.187 1564.29 0 7 ERMl Found BLM Brass Cap North side Southern Ave. 112 mile East of Signal Bune Rd. 
7 13 0 0 797374.582 876208.930 1581.30 0 11 ERMZ Found MCDOT Brass Cap in handhole 0.25' below rim at the intersection of Signal Butte Rd. .S Broadway Rd 
7 13 0 0 804896.947 876207.307 1635.57 0 3 ERM3 Set 112' Rebar at the S.W. Corner Cornwall Dr. 8 Broadway Rd. 
7 13 0 0 802654.718 881501.698 1651.54 0 11 ERM4 Found MCDOT Brass Cap in Handhole at the intersection of Meridian Rd. & University Dr. 
7 13 0 0 809198.764 881464.645 1710.14 0 3 ERM5 Set 112' Rebar at the S.W. Corner Valley Dr. & Superstition Blvd. 
7 13 0 0 803916.006 885989.687 1694.55 0 3 ERM6 Set 112' Rebar W. Side Warner Dr. apprax. 40a' North of Foothill St. 

I 7 13  0 0 813877.132 886292.650 1810.22 0 3 ERM7 Set li2.Rebar approx. 600' East of Idaho Rd. an top of Flood Control Dike. 
7 13 0 0 811485.508 888378.058 1810.14 0 3 ERM8 Set 112' Rebar on Flood Control Dike 12a'West of Apache Junction F.R.S Spillway. 



R.ZTec ENGINEERING 

m 
To: Felicia Teny 

Michael Baker Jr., Inc. 
13 13 East Osborn Road, Suite 150 

Datenime: June 14,2000 
. .." 

Subject: Survey Report e ,  

. . . .  . . . . .  Phoenix, Arizona, 85014 - . .  . ~ . - . .  . .~ ,., : < , -  

Project: Apache Junction FRS " ? . ,  .,.". 

From: Al Reece Project Number: Aztec Job No. 9918 

Method of Delivery: U.S. Mail x Courier To Be Picked Up Hand Carry 

We Are Sending You: x Attached Under Separate Cover 
Shop Drawings Prints - Plans - Specifications Submittal - - 
Change Order - Reports - Letter - Review Comments - Other - 

Quantity Doc Date Doc No. - Description 
1 I 1 Survey Report for  Apache Junction FRS .- 

I I I 

I 
1 ._ 1 . ................. 

The above transmitted as follows: 

For Approval 
For your use - 

x As requested - 
Other 

Approved as Submitted Resubmit Copies for Approval - 
Approved as noted Submit - copies tor distribution 
Returned for Corrections Return for - corrected prints - - 
For review and comment Please sign and return one copy 

P:. ! Pile # 

:ile Name and Pam: F:\9918\Corr\061400ttadr.doc I 



M T E C  ENGINEERING 
j 3747 East Grove Street. Phoenix, AZ 85040-3982 
' Tel ( 6 0 2 )  4 5 4 - 0 4 0 2  F a x  (602) 4 5 4 - 0 4 0 3  

SURVEY REPORT 
for 

APACHE JUNCTION F.R.S. SPILLWAY DELINEATION 

This report will detail the results of a survey conducted by Aztec Engineering during the 
month of May, 1999 to establish horizontal and vertical control for the aerial mapping on 
the above project. The horizontal coordinates are NAD 83(1992) State Plane Coordinates 
and were established using NGS control point "Double 2" located on the double knolls to 
the West of the project as a basis. Additional NGS control points "A-365" and "B-365" 
were also tied to the project as a check. The basis of elevation is NGVD 29 elevation 
1569.83 on NGS control point "8-365". Using NGS data, the shift from the NGVD 29 
datum to the NAVD 88 datum is +1.98 feet. 

Along with setting the aerial control points, Aztec Engineering made ties to Maricopa 
County Flood Control District control points 5002 and 5005 from the GIS data base for 
the stidy area. The table below shows record and measured grid values for the subject 
control points. 

5002 (MEAS) 

5005 (REC) 
5005 (MEAS) 

802512.877 

802512.880 
802512.942 

888342.460 

889642.910 
889642.893 

1709.12 

1727.28 
1727.1 1 

1707.01 

N/A 
1725.13 

1.98 

N/A 
1.98 







Apache Jumion FRS 
FPCTLFCD.X~ 



FLOOD CONTROL DISTRICT 

APACHE JUNCTION FLOOD 
RETARDING STRUCTURE 

MICHAEL S. ELLEGOOD, P.E. 
CHIEF ENGINEER AND GENERAL MANAGER 

SPILLWAY INUNDATION STUDY 
FCD CONTRACT NO. 98-33 

Z l ?  le 

PROJECT LOCATION 

7 

\ I n I APACHE JUNCTION FLOOD I 
\ i I > I RETARDING STRUCT~JRE I 

SHEET INDEX SHT. 13,25,3\/ 
1 COVER 

2-1 3 FULL SPILLWAY 
14-25 213 SPILLWAY FLOW 
26-37 113 SPILLWAY FLOW VICINITY MAP 

Not to Scale 

~ - .  - 

SPILLWAY IN i lNDAi lON STUDY I 
F.C.D. CI 



LEGEND 
INUNDATION AREA BOUNDARY 

a e 5 
HYDRAULIC M E  LINE 
W I N  RNER MILE A,-,- 

CROSS SECTON @+=--@ 
STREET FLOW SF- 
EiNAl lON REFERENCE MARK ERM U X  

COUNTY. PARISH. STATE OR 
INlERN4TIONAL BOUNDARY 

county aaundary 

PANEL POINT @ 
MAPPING BOUNDARY . . . . . . . . . . . . . . . . - 

ELEVATION REFERENCE MARKS 
NOTE iiL CLNlnONS ARL BASED ON N l l O l i ~ ~  

Ccmrnc MP~V.L m m ~  OF ~ $ 2 ' 1 .  
COWEmtON i e i O i l  1029 NOlD 10 1988 
MM- rl.98 it 

I.D. NUMBER ELEVATION IFT) DESCRiPTlON/LOcxilON 

7 1810.22 m 1' REW APPROX, 600' 
Em OF IWHO RO. ON TOP 
OF N- 886292.650 FLOOD CONTROL DIKE. 

E: 8i3877.132 
8 1810.14 SEI j. REBA% ON FLOOD 

CONiROL DIKE 120' WESl 
OF SPlLLWN. APACHE JUNCTION F.R.S. 

N: 888378.058 
E: 811485.5@ 

NOTES 
1- THE 'ImRAUUC WE LINE IS CROSS SECTION STATjON 10.000 
2- STREETS. UPER:ENCE OllTSlDE SHALLOW OF FLOODING M E  INUNDATION ARE SHOWN UMITS, ON EXPECTCD THE U~PS TO 

WliS M L  SF--cSmBOL. 

INDEX MAP 

2 O 2 0 0  4 0 0  I @ I - -  SCALE: 1" = 2 0 0  FEET - CONTOUR INTERVAL = 2 FEET 
FLIGHT DATES: 5/13/99 

1 SPILLWAY I N U N D A T I O ~ ~ ~ D Y  
FULL SPILLWAY FLOW I 



LEGEND I 
INUNDATION &?LA BOUNDARY 

* 
HVDR4ULIC B4Si LINE 
WITH RNER MILE i,,,i 
CWSS SECTION 

STREU FLOW SF - 
ELNATION REFERENCE MARK ERU XXX 

COUNN. PAFISH, STATE OR County Boundary 
INTERNATIONIV B O U N D m  

PANEL POlNT a 
MAPPING BOUNDARY - . . . . . . . . . . . . . . . - 

1 ELEVATION REFERENCE MAR15 
NOii:  W ELW*T,ONO *9E W E 9  ON WAnOUL 

I GEODETIC ERnW 0*7VM OF 1428. 
CONMESION FArnOII 1'12'1 Am IC ,989 

I MW- r1.48 i t  I 
1.0. NUMBER ELNATION (FI) OESCRIPIION/LOCX~~ON 

NOTES 
I- THE H m w u L i c  WE UNE IS CROSS SECIION SWIOB 10.000 
I -  SIRETS. OliiSiDE OF THE lNUNDAnON LIMITS. EXPECTED 1 0  

EXPERIENCE SHALLOW FLOODING ARE SHOWN ON THE MAPS 
i v n n  mE S~-SIMBOL. 

SPILLWAY INUNDATION STUDY 
FULL SPILLWAY FLOW 

F.C.D. CONTRACT NO. 98-33 I 



LEGEND 1 



LEGEND I 

W E 9  S1DL - WnNr 
-LO BL -R *mu s i r r T * l X .  ME. ~XD w Y- TW-D B( "IOTOCWI-C u-~e m mow w *cnuun rrm- raa EC" IiDL m m  W P I N C  

m o m  in u e  ua;-,nc, uc mmMD m m  5"- nA7. 

io9 *.N viZi I*. "NOR rCO CON- m-17 1'. 200. *ORUOhllL SCYE iWO r CanOUil #-US. M "Oiaic",, ormu x.5 Nlg m. '206 N. SID1 A=. XX1I. CLMmL. 0. 8UO?i 
PXYmm S(. UTCC INUNEIAWC. 
n.7 u* ew< l l r a l .  Mu. *i 

INUNDATION AR& BOUNDARY 
e 

HM)RAULlC M S E  UNE E 
WITH RNER MILE ----& 

CROSS SECIION 

STREEl FLOW SF - 
ELEVATION REFERENCE M K  ERM XXX 

COUNTY. PARISH, STATE OR 
IMERNATIONki BOUNDARY 

C W a L  Boundary 

PANEL POINT @ 
MAPPING BOUNDARY - . . . . . . . . . . . . . . . - 

ELEVATION REFERENCE MARKS 
NOTO U ELLVALLVDNS mE -0 ON LLVLLVIONa 

C F O C ~ C  SO-N = E ~ ? L  FCTm DWM 1'129 OF N O n  1929. TO 1088 

N"D- t l P 8  't 

1.0 NUMaER €LEVATION (TI) DESCRiPTlON/LOCATlON 

1694.55 SET i' REWR W. SIDE 
WARNER NORM OF OR. FOOTHILL WROX. ST. 400' 

i N: 885989.657 
E. 80391 6.006 

I NCiES 
I -  THE u m m u u c  ME LINE IS CROSS SECTION STATION i 0 . 0 ~  
2- STREETS. OUTSIDE OF THE NUNMION LIMITS. EXPECTED TO 

EXPERIENCE SHALLOW FLOODING ARE SHOWN ON M E  hVPS 
WITH THE SF-SYMBOL. 

i 

SCALE- 1 "  = 2 0 0  FEET 
CONTOUR INTERVAL = 2 FEET 
FLIGHT DATES. 5 / 1 3 / 9 9  

1 SPILLWAY INUNDATION STUDY 
FULL SPILLWAY FLOW I 



I LEGEND I 



LEGEND I 
INUNMION AREA BOUNDPRY - - 
HWReULIC M E  LINE 
WITH RNER MliE 

CROSS SECnON @.--=-@ 
STREET R O W  SF - 
ELNAnON REFERENCE MARK ERM XXX 

COUNW. PPRISH, STATE OR 
lNTERNAilONAL BOUNDARY 

county Bounaov 

PANEL POiNl @ 
MAOPING 80UND4RI - . . . . . . . . . . . . . . . - 

1 ELEVATION REFERENCE MARKS 
NOTE u ELN&T,ONS 9RL BASED ON NUIONV 

I CEODCilC VCPlifilL DnYU OF 1Q29. 
CONVm10N F*CTO@ ,929 NCM TO ?9m 

1 W- 11.98 I: 

/ ID ELEVATION (Fl) DESCRIPTION/LOCAnDN 
1651.54 FOUND MCDOT B R 4 a  U P  

IN WWDHOLE AT THE 
INTERSLCnON OF MERID!AN 
RD. & UNNRSIM DR 

1 X: 881501.698 
I E: 802654.718 

NOTES 
1 -  THE HYDMULIC W E  LINE IS CROSS SECllON STATION 10.000 
2- STREEiS. OUTSIDE OF THE INUNDATION LIMITS. EXPECED TO 

EXPERIENCE SHLLOW fLOODlNG ARE SHOWN 0% THE MAPS 
WITH THE SF -SYMBOL. 

I 

SCALE: 1" = 2 0 0  FEET 
CONTOUR INTERVAL = 2 FEEi 
FLIGHT DATES 5 / 1 3 / 9 9  

REViSlON 

OF MARICOPA COUNTY 
APACHE JUNCTION FLOOD 

RETARDING STRUCTURE 1 SPILLWAY INUNDATION STUDY 
FULL SPILLWAY FLOW I 



I 1 LEGEND I 



LEGEND I 



I 1 LEGEND I 

I*b YIP WAS FW* ID  BT R X R m c  L I W  TO M0NI w XEYW S i M W  Foe VS m o m  IiOF sr A i m  uas m* W i n %  uc. W o Y n D  -mi 34- Mrr 
?-= 2w "Ol8lm.I - MO 2 cowom IKmYKmY. mi "Oil lrn. '  MTU" WAS KYI 83, 7201 N. 511" AYE. "20,. N W D U E .  U. slot7 

-om BT r n C  iNClWRNr 
J l l l  i Q s L  Gm8 s e t .  Pnani., A2 

INUNDATION AREA BOUNDARY 

b - " 
H I D W L I C  BPSE UNE 
W i n  RNER MiLE ----A 

CROSS SECTION 

STREK ROW SF - 
ELWATON RERRENCE MARK ERM XXX 

COUNTY. PARISH, STAE OR 
IMERNATIONIV BOUNDAN 

county Bovnaav  - - - - 
PANEL POiW @ 

/ MAPRNG BOUNOARI - . . . . . . . . . . . . . . . - 

1 ELEVATION REFERENCE MARKS 
N O X  U ELNATIONS &RE M D  ON NATIONAL 

GEODETIC ViRnW Da-RIM OF 1'129. 

I C O W 1 0 N  Mim- ti98 FACiOil I 
1929 N C W  10 1g88 

1.D. NUMBER ELWATION (FT) DESCRlPTlON/LO~lON I- 

NOTES 
1- THE HWFWULIC EASE LINE 15 CROSS SECTION STAnON 10,000 
2- STREEIS. OUiSIDE OF THE INUNOnnON LIMITS. FXPLCTED TO 

EXPERIENCE SHALLO'k FLOOOiNG ARC SHOWN ON THE V@S 
WTH THE SF- SlhlBOL 

2 0 0  V 2 0 0  4 0 0  I 
SCALE: 1" = 2 0 0  FEET 
CONTOUR INTERVAL = 2 FEEl 
FLIGHT DATES: 5/13/99 

I / SPILLWAY INUNDATION STUDY 
FULL SPILLWAY FLOW I 



I LEGEND I 
INUNDAnON ARE4 BOUNDARY 

HYDR4ULIC W E  UNE 
WIM RNER MILE 

CROSS SECilON 

ST RE^ now SF - 
/ ELOATON REFERENCE MARK ERM XXX 

COUNTY PARISH. STATE OR 
INTERNATIONAL BOUNDARY 

County Bavnday 

PANEL POlNl a 
UAPPING BOUNDARY - . . . . . . . . . . . . . . . - 

1 ELEVATION REFERENCE MARKS 
NO=: W C r n O N S  mi W L D  ON NATrnV* 

j CEODEiIC VLRiiCIL DI iYU  OF I9i'i. 
CONM-TON F M O R  ,028 N C W  10 I988 
wm- * 1 9 B  *, 

ID. NUMBER ELEVAnON (Fi) OESCRIPTION/LOCAnON 

i NoTFS I - -- 
THE H r n w L I c  BPSE LINE IS CROSS SECTION SATION 10.000 
STREETS. OUTSIDE OF THE INUNDATION UMIT. EXPECTED TO 
EXPERIENCE SHAlLOW FLOODING ARE S'IOWN ON WE MAPS 
WITH THE SF & SIMBOL. 
FLOODING UMWS SHOWN OMRiOPPiNG THE W AT VrnlOUS 
LOCATIONS ALONG THE NORTH BANK ARE BASED ON A?+ 
UNATlW CElERMINED IN THE H E C - W  MODEL FROM THE 
CROSS SECIIOII DATA AND THE EFFECM PLOW LIMIE. F L O E  
IMI CROSS THE W a?D W S E  FLOODlNG OOwNSlREkW Or  
THE UP.  NO AllEMPT W45 MABE GNDER iH!S STUDY TO 
DElERMNE THE FLOODING LlMliS DOWliSiffEhM OF THE CPP. 

SCALE: i" = 200 FEET 
CONTOUR INTESVAL = 2 FEET 
FLIGHT DATES: 5/13/99 

REViPiDI i  

APACHE JUNCTION FLOOD 
RETARDING STRUCTURE 

SPILLWAY INUNDATION STUDY 
FULL SPILLWAY FLCW 



I LEGEND 1 



I i I I  I LEGEND 

- 

INUNDATION ARLA BOilNOAW 
B 2 

HYDPAULIC W E  UNE 
W I ~  RNER MILE i-,,i 
CROSS SECnON @A@ 
STREET FLOW SF - 
ELEVATION RmRENCE MARK ERM XXX 

COUNTY PARISH. STAE OR Courty Boundary 
INTERNATIONAL BWNDARY 

PANEL POIN7 @ 
W P I N G  BOUNDARY - . . . . . . . . . . . . . . . - 

I.@. NUMBER ELNATION (Fl) D?3CRIPTION/LOC4nON 

1 1564.29 FOUND BLIl BRASS CAP 
NORTH i MILE SIDE EAST SOUTHERN OF S I G N  P.M. 

am RD. 
N: 870934.187 
E: 8WC36.284 

X 0 '  2 0 0 '  4 0 0 '  

CONTOUR INTERVeL = 2 FEET 
FLIGHT DATES: 5/13/99 

NOTE. 
BASED ON FIELD INVESTIGATION OF AREA. T APPEARS TNAT 
FLOODING ALONG THE CAP WILL BE CONTANED TO THE SOUTH 
8Y SOZHITHERN AYENUE. 

00" 
o"O 8 ' APACHE JUNCTION FLOOD 8' RETARDING STRUCTURE 
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HEC-RAS September 1998 Version 2.2 
U . S .  Army Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 

Davis, Califarnla 95616-4687 
(916) 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: East Side SIS - Apache Junction FRS 
Project File : AJfull.prj 
Run Date and Time: 4/26/00 10:51:12 AM 

Project in English units 

Project Description: 
Spillway Inundation Study for Apache Junction FRS - Full Spillway Flow 
Scenario 

FCD 98-33 
Michael Baker Jr., Inc 

Last Updates: April 26. 2000 
Submitted to FCD: April 28, 2000 

PLAN DATA 

Plan Title: Full Spillway Flow [Mixed Flow Regime! 
Plan File : d:\fcdspill\apache\HEC-RAS\99pcent\full\AJ£ull.p03 

Geometry Title: Base Conditions Geometry 
Geometry File : d:\fcdspill\apache\HEC-RAS\99p~ent\f~1l\AJfull.G0l 

F ~ O W  Title : Full Spillway Flow (10.500 cfs! 
Flow File : d:\fcd~pill\apache\HEC-RAS\99pcent\full\AJfull.F01 

Plan S m a r y  Information: 
Number of: Cross Sections = 58 Mulitple Openings = 0 

Culverts = 1 Inline Weirs = 0 
Bridges = 0 

Comoutational Information ~.~~ ~~ ~ ~ 

Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Comoutatlon Ootions 
Crltlcal depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Frlction Slope Method: Avecacle Conveyance 
computationai Flow Regime: Mixed Flow 

Apache Junction FRS 
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FLOW DATA 

Flow Title: Full Spillway Flow (10.500 cfs) 
Flow File : d:\fcdspil1\apache\HEC-RAS\99pcent\full\AJfull.F01 

Flaw Data icfs) 

River Reach RS PF 1 
Apache Junct FRS Spillway 20.000 10500 

Boundary Conditions 

River Reach Profile upstream 

Apache Junct FRSSpillway PF 1 Critical 

GEOMETRY DATA 

Geometry Title: Base Conditions Geometry 
Geometry File : d:\fcdspill\apache\HEC-RAS\99pcent\full\AJful1.G01 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 20.000 

INPUT 
Description: Spillway Crest 
Station Elevation Data num= 13 

Sta Elev Sta Elev Sta Elev sea Elev Sta Elev 
9494.58 1810.18 9929.29 1810.56 9936.72 1810.56 9939.16 1799.77 9991.54 1799.77 
10027.79 1799.7710036.85 1799.7710038.14 1809.9710039.87 1809.9310242.44 1810.25 
10305.53 1810.1210372.15 181010413.17 1810.31 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9494.58 .06 9936.72 .0210038.14 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9936.7210038.14 43.28 34.75 44.55 .3 .5 

CROSS SECTION OUTPUT Profile %PF 1 

E.G. Elev ift) 
Vel Head ift) 
W.S. Elev ift) 
Crit W.S. ift) 
E.G. Slope ift/ft) 
Q Total Icfsl 
Top Width ift) 
Vel Total ift/s) 
Max Chl Dpth (ft) 
Conv. Total icfs) 
Length Wtd. Ift) 
Min Ch El ift) 
Alpha 
Frctn Loss iftl 
C & E LOSS ift) 

Element Left 0B 
Wt. n-Val. 
Reach Len. If t) 43.28 
Flow Area isq ft) 
Area isq ft) 
Flaw icfs) 
Top Width iftl 
Avg. Vel. ift/s) 
Hydr. Depth ift) 
Canv. icfs) 
Wetted Per. ift) 
Shear ilblsq ft) 
stream Power ilhlft s) 
Cum Volume (acre-ftl 2684.17 
Cum SA (acres) 1562.10 

Downstream 

Normal S = .014 

Channel Right OB 
0.020 

Warning: The energy equation could not be halanced 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 crass 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 

Apache Junction FRS Full Spillway Flaw 
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FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lftl icfs1 isq £ti lftl (it1 IftIS) 

LB 9 9 3 6 . 7 2  9 9 6 2 . 0 7  
0 "'I 

2 3 1 1 . 0 4  1 6 7 . 3 7  3 0 . 1 5  2 2 . 0 1  6 . 8 3  1 3 . 8 1  
9 9 6 2 . 0 7  9 9 8 7 . 4 3  2 9 0 0 . 3 6  1 7 8 . 9 7  2 5 . 3 6  27 .62  7 . 0 6  1 6 . 2 1  
9987.43  1 0 0 1 2 . 7 9  2 9 0 0 . 3 6  1 7 8 . 9 7  2 5 . 3 6  2 7 . 6 2  7 . 0 6  1 6 . 2 1  
1 0 0 1 2 . 7 9  RB 1 0 0 3 8 . 1 4  2 3 8 8 . 2 4  1 7 3 . 0 1  3 1 . 1 8  2 2 . 7 5  6 . 9 3  1 3 . 8 0  

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 wlth 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 l o s s  was greater than 1 . 0  ft 10.3  ml. between the current and previous crass 

section. This may lndicate 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 crltical depth. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 1 9 . 9 9 3  

INPUT 
Description: Downstream Toe of Spillway 
station Elevation Data nwn= 1 3  

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

Manning's n Values n u =  3  
Sta n Val Sta n Val Sta n Val 

a 9 4 9 4 . 5 8  . 0 6  9 9 2 9 . 6 1  . 0 3 2 1 0 0 3 1 . 4 5  - 0 6  

~ a n k  Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. 
9 9 2 9 . 6 1 1 0 0 3 1 . 4 5  9 4 . 4 9  9 9 . 2 9  8 8 . 5 3  . 3  

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ftl 1 8 0 4 . 3 1  
Vel Head Iftl 2 2 . 3 1  
W.S. Elev iftl 1 7 8 2 . 0 0  
Crit W.S. iftl 1 7 8 6 . 2 2  
E.G. Slope iftlftl 0 . 1 8 0 3 3 8  
Q Total icfsl 1 0 5 0 0 . 0 0  
Top Width lftl 9 8 . 9 8  
Vel Total iftlsl 3 7 . 9 0  
Max Chl Dpth iftl 2 . 9 1  
Conv. Total icfs) 2 4 7 2 5 . 5  
Length Wtd. lftl 9 9 . 2 9  
Min Ch E l  (ftl 1 7 7 9 . 0 9  
Alpha 1 . 0 0  
Frctn Loss iftl 0 . 3 8  
C & E Loss (ftl 5 . 6 4  

Element Left OB 
Wt. n-Val. 
Reach Len. lftl 9 4 . 4 9  
Flow Area isq ftl 
Area isq ftl 
Flow lcfs) 
Top Wldth ifti 
Avg. Vel. (ftls) 
Hydr. Depth lftl 
Conv. icfsl 
Wetted Per. Iftl 
shear Ilblsq ftl 
stream Power Ilblft sl 
Cum Volume iacre-ftl 2 6 8 4 . 1 7  
Cum SA (acres1 1 5 6 2 . 1 0  

Channel Right 03 
0 . 0 3 2  

Warning: The velocity head has changed by more than 0 . 5  ft 1 0 . 1 5  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 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta 
(ftl 

Flow Area W.P. % Conv. Hydr D. Velocity 
iftl lcfsl (sq ftl (ftl lftl IftIS) 

LB 9 9 2 9 . 6 1  9 9 5 5 . 0 7  2 4 8 7 . 3 2  6 7 . 0 0  2 5 . 8 5  2 3 . 6 9  2 . 8 6  3 7 . 1 3  
9 9 5 5 . 0 7  9 9 8 0 . 5 3  2 8 8 5 . 6 2  7 2 . 8 0  2 5 . 4 6  2 7 . 4 8  2 . 8 6  3 9 . 6 4  
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CROSS SECTION RIVER: apache Junct FRS 
REACH: Spillway RS: 19.896 

INPUT 
Description: 
Station Elevation Data num= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7636.43 1811.94 8411.27 1788.69 8431.84 1787.96 8452.63 1787.31 8488.09 1785.23 
8494.79 1785.31 8501.3 1785.01 8524.01 1781.45 8759.33 1780.85 8770.56 1780.08 
8785.49 1779.97 8792 1779.31 8807.33 1780.27 8815.84 1779.29 8816.35 1779.82 

8820 1779.6 8826.15 1780.05 8860.85 1779.87 8959.15 1780.26 9328.56 1780.82 
9334.31 1779.7 9339.97 1781.51 9365.04 1780.99 9851.39 1781.53 9974.35 1780.46 
9979.39 1779.41 9984.07 1780.310043.78 1780.6710052.66 1777.7810065.49 1780.46 
10184.2 1778.9610300.75 1780.5710339.72 1779.2910346.43 1777.5910354.89 1778.84 
10424.55 1780.0210469.64 1779.6910474.66 1777.8110483.54 1779.4710492.57 1779.73 
10498.25 1778.8410503.69 1779.4210569.76 1779.8710583.27 1779.8310585.03 1779.79 
10586.3 1776.7710591.04 1779.5410601.74 1783.2910613.34 178310621.83 1781.27 
10636.57 1779.9410646.32 1781.22 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

7636.43 .06 9974.35 .02810065.49 .06 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9974.3510065.49 444.8 443.55 442.48 .3 .5 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

7636.43 9606.43 178410284.4310646.32 1784 
Blocked Ohstructions n m =  1 

Sta L Sta R Elev 
10601.7410646.32 1788 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 1784.07 Element 
Vel Head I ftl 1.11 Wt. n-Val. 

Left OB 
0.060 

Channel 
0.028 

Right OB 
0.060 

W.S. Elev lftl 1782.96 Reach Len. iftl 444.80 443.55 442.48 
Crit W.S. lftl 1782.96 Flow Area lsq £ti 624.48 259.81 716.91 
E.G. Slo~e Iftlftl 0.014017 Area ISU ftl 3055.07 259.81 1775.12 
0 Total irfsi 10500.00 Flow lcfsl 2605.34 3259.75 4634.91 - - - ~ ~ -  
Top Width Iftl 2086.40 Top Width lit] 
Vel Total lftlsl 6.56 Avg. Vel. lft/sl 
Max Chl Dpth lftl 6.19 Hydr. Depth ift) 
Conv. Total icfsl 88687.3 Conv. lcfsl 
Length Wed. iftl 443.48 Wetted Per. iftl 
Min Ch El iftl 1777.78 Shear llb/sq ftl 
Alpha 1.67 Stream Power Ilblft sl 6.20 30.98 18.52 
Frctn Loss Ifti 6.90 Cum Volume lacreftl 2669.57 90.30 1292.13 
C & E LOSS Iftl 0.25 C m  SA (acres) 1555.12 35.55 619.14 

warning:   he energy equation could not be balanced within the specified number of iterations. 
The 

program used critlcal depth for the water surface and continued on with the 
calculations. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indlcate the need 
for 

additional cross sections. 
Warnlng: 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 helow 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 thls location. The critical depth with the 
lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta a iftl 
Flow Area W.P. % Conv. Hydr D .  Velocity 

Iftl Icfs1 1sq ft) Ifti lftl IftlSI 
9389.87 9682.11 515.32 125.47 75.68 4.91 1.66 4.11 

Apache Junction FRS Full Spillway Flow 
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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 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. 
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: Apache Junct FRS 
REACH: Spillway RS: 19.812 

INPUT 
Descriotian: 
Station Elevation Data num= 67 ~ ~ 

Sta Elev Sta Elev Sta Elev sea Elev Sta Elev 
6576.97 1774.26 6622.91 1775.62 6651.07 1776.69 6739.73 1773.88 6757.66 1773.37 
6776.75 1772.85 6806.97 1773.07 7010.04 1772.51 7031.41 1773.13 7039.78 1772.47 
7063.52 1772.59 7081.53 1772.73 7100.1 1772.73 7162.48 1773.01 7168.95 1771.67 
7178.17 1772.37 7371.66 1771.91 7682.58 1772.93 7723.7 1772.9 7874.47 1772.89 

Manning's n Values num= 4 
Sea n Val Sta n Val Sta n Val Sta n Val 

6576.97 .09 8914.73 .06 9991.41 ,028 10081.7 .OK 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9991.41 10081.7 410.21 406.82 401.03 .I .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6576.97 9327.06 1778 10469.910834.47 1778 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
6576.97 6651.07 1777 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev lft) 1775.90 Element Left 0% Channel Right OB 
Vel Head (ft) 0.61 Wt. n-Val. 0.060 0.028 0.060 
W.S. Elev lft) 1775.29 Reach Len. lftl 410.21 406.82 401.03 
Crit W.S. (ft) 1775.12 Flow Area lsq ft) 975.09 169.66 840.91 
E.G. Slope Ift/ft) 0.017344 Area lsq ftl 6356.07 169.66 1663.35 
Q Total (cfs) 10500.00 Flow lcfsl 4107.38 1803.26 4589.35 ~ -~ - - - -  

TOP Width (ft) 4134.70 TOD Width lft) 3296.06 90.29 74R.35 . . - - ~ ~  ~~ . 
vei Total 1ft1s1 5.29 ~ v g .  vel. (ft/s~ 4.21 10.63 5.46 
Max Chl Dpth Ift) 5.17 Hydr. Depth Ifti 1.47 1.88 2.17 
Conv. Total (cfs) 79728.0 Conv. (cfs) 31187.9 13692.4 34847.6 
Length Wtd. lft) 405.46 Wetted Per. lft) 664.35 90.47 388.49 
Min Ch El lft) 1772.23 Shear Ilblsg ft) 1.59 2.03 2.34 
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Page 6 of 83 



Alpha 
Frctn LOSS lftl 
C & E LOSS lftl 

1.41 Stream Power llb/ft sl 6.69 21.58 12.79 
5.70 cum volume (acre-ftl 2621.52 88.12 1274.67 
0.01 Cum SA (acres1 1530.84 34.62 612.62 

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 #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl (c~sI (St, ftl (ftl iftl (ftrsl 
9137.80 9564.61 1693.31 380.32 237.55 16.13 1.60 4.45 
9564.61 9991.41 2414.06 594.77 426.81 22.99 1.39 4.06 
LB 9991.41 10013.98 310.68 34.18 22.57 2.96 1.51 9.09 
10013.98 10036.55 387.68 39.03 22.57 3.69 1.73 9.93 
10036.55 10059.13 471.38 43.89 22.57 4.49 1.94 10.74 
10059.13 RB 10081.70 633.52 52.57 22.75 6.03 2.33 12.05 
10081.70 10175.80 883.92 178.55 94.10 8.42 1.90 4.95 
10175.80 10269.89 1417.30 237.23 94.30 13.50 2.52 5.97 
10269.89 10363.99 1096.53 203.25 94.15 10.44 2.16 5.40 
10363.99 10458.08 938.65 185.12 94.12 8.94 1.97 5.07 
10458.08 10552.18 252.97 36.76 11.82 2.41 3.11 6.88 

Warning: The energy loss was greater than 1.0 ft (0.3 rnl. 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: Apache Junct FRS 
REACH: Spillway RS: 19.735 

INPUT 
Description: 
Station Elevation Data num= 73 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6478.42 1768.48 6485.71 1768.74 6511.21 1769.61 6681.63 1772.14 6791.58 1769.48 
6868.37 1769.02 6874.81 1767.85 6884.19 1768.68 6952.18 1768.46 7279.82 1767.89 
7386.68 1768.78 7404.44 1769.25 7422.37 1769.3 7893.75 1768.17 7917.98 1767.47 
7924.07 1767.53 7932.05 1768.22 8091.89 1768.83 8098.25 1767.39 8107.21 1768.4 
8131.62 1767.75 8135.57 1767.43 8141.34 1768.33 8282.58 1769.13 8334.13 1769.22 
8373.1 1768.73 8382.64 1769.01 9136.8 1768.69 9145.55 1765.78 9178.93 1768.28 
9262.25 1768.4 9267.95 1767.86 9286.08 1768.16 9302.57 1768.41 9364.61 1768.89 
9411.83 1768.98 9417.22 1768.12 9423.69 1769.32 9666.88 1768.34 9733.91 1767.43 
9742.14 1767.25 9754.94 1768.35 9858.81 1769.3 9940.13 1767.83 9946.75 1768.04 
10010.48 1767.41 10045.6 1767.710171.86 1767.34 10184.1 1765.0910199.86 1767.99 
10223.57 1767.910264.94 1766.8810318.16 1766.9910512.87 1767.8410565.54 1767.82 
10574.13 1766.0110580.25 1767.4310681.01 1767.1810749.55 1767.5510759.11 1765.94 
10768.53 1767.5510860.77 1767.6510868.78 1767.9610900.04 1766.9710911.24 1766.16 
10924.55 1767.9110966.87 1768.1910977.26 1770.3110993.61 1769.7510995.92 1765.87 
11005.9 1765.6111007.84 1770.0211022.76 1774.57 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

6478.42 .09 9286.08 .06 9946.75 .02810199.86 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9946.7510199.86 363.11 367.49 373 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6478.42 9090.42 177310630.4211022.76 1773 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
6478.42 6681.63 177410977.2611022.76 1774 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev iftl 1770.18 Element Left OB Channel Right OB 
Vel Head (£ti 0.71 Wt. n-Val. 0.069 0.028 0.060 
W.S. Elev iftl 1769.48 Reach Len. (ftl 363.11 367.49 373.00 
Crit W.S. iftl 1769.48 Flow Area (sq ftl 826.49 512.01 890.13 
E.G. Slope (ft/ft) 0.011723 Area (sq ftl 2703.95 512.01 1578.14 
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Q Total lcfs) 10500.00 Flow (cfs) 1928.89 4699.84 3871.26 
Top Width lft) 4180.79 Top Width lft) 3154.38 253 .ll 773.31 
Vel Total lftlsl 4.71 Avg. Vel. (ftls) 2.33 9.18 4.35 
Max Chl Dpth Ift) 4.39 Hydr. Depth lft) 0.97 2.02 2.07 
Conv. Total lcfs) 96975.9 Conv. lcfs) 17814.9 43406.8 35754.2 
Length Wtd. lft) Wetted Per. lft) 857.18 253.58 430.93 
Min Ch El lft) 1765.09 Shear (lblsq ft) 0.71 1.48 1.51 
Alpha 2.06 Stream Power llblft s )  1.65 13.56 6.57 
Frctn Lass (ft) Cum Volume (acre-ft) 2578.86 84.93 1259.75 
C & E LOSS lft) Cum SA (acres) 1500.47 33.02 605.61 

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 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile XPF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Veloclty 
lft) lft) lcfs) 1sq ft) lft) lft) IftIS) 
9079.67 9513.21 827.40 402.25 423.56 7.88 0.95 2.06 

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 ft 10.3 m). between the current and previous crass 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.665 

INPUT 
Descri~tion: 
Station Elevation Data num= 95 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6372.62 1764.93 6776.54 1762.44 6782.34 1761.83 6787.32 1762.38 6822.11 1762.33 
6825.83 1761.85 6858.42 1762.57 6862.09 1762.61 6904.56 1762.24 7003.93 1762.2 
7015.48 1760.87 7031.75 1762.92 7342.72 1763.48 7345.87 1762.46 7358.5 1762.03 

Manning's n Values num= 4 
Sta n Val sea n Val Sta n Val sea n Val 

6372.62 .09 9657.09 .06 9993.65 .028 10107.5 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 

Apache Junction FRS Full Spillway Flow 
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9993.65 10107.5 435.66 441.94 435.91 
Ineffective Flow n m =  2 

0 
sta L sta R Elev Sta L Sta R Elev 

6372.62 8877.92 1768 1076111205.11 1768 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev iftl 
Vel Head ift) 
W.S. Elev iftl 
Crit W.S. iff1 
E.G. Slope iftlftl 
Q Total icfsl 
TOD Width iftl 
vei Total ift/s, 
Max Chl Dpth iftl 
Conv. Total (cfsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS (ftl 

Element 
Wt. n-Val. 
Reach Len. iftl 
Flow Area iso ft) 
Area isq ftl 
Flow icfsl 
Top Width (ftl 
Avg. Vel. ift/s) 
Hydr. Depth iftl 
cinv. (cfs) 
Wetted Per. ift) 
Shear Ilblsq ft) 
Stream Power (lblft sl 
Cum Volume (acre-ftl 
Cum SA (acres1 

Left OB Channel Right OB 
0.076 0.028 0.060 
435.66 441.94 435.91 
1024.26 226.00 1117.99 

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 #PF I 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
Iftl iftl i~fS1 isq ft) iftl Iftl ift/S) 
8635.76 9088.39 38.65 42.53 152.00 0.37 0.28 0.91 

e 9088.39 9541.02 724.47 377.94 440.93 6.90 0.86 1.92 
9541.02 9993.65 2156.44 603.78 411.85 20.54 1.47 3.57 
LB 9993.65 10022.11 554.03 53.54 28.63 5.28 1.88 10.35 
10022.11 10050.58 502.52 50.38 28.48 4.79 1.77 9.97 
10050.58 10079.04 864.74 70.28 28.99 8.24 2.47 12.30 

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 crass 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.581 

INPUT 
Description: Baseline crosses cross section just south of Lost Dutchman Blvd 
Station Elevation Data num= 88 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6372.33 1758.68 6468.78 1758.14 6498.72 1759 6646 1758 6923.13 1757.73 
6931.11 1756.63 6942.12 1758.23 7197.64 1756.21 7208.68 1757.48 7262.09 1757.94 
7271.14 1757.32 7318.36 1756.44 7587.57 1756.99 7598.69 1755.83 7607.62 1756.38 
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Mannino's n Values num= 3 - - 

Sta n Val Sta n Val Sta n Val 
6372.33 .09 9996.13 .02810009.83 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9996.1310009.83 432.12 407.92 355 .3 .5 

Ineffective Flaw num= 2 
sta L sta R Elev Sta L Sta R Elev 

6372.33 8652.33 176210972.33 11421 1762 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
11384.37 11421 1763 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 
Vel Head Iff) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total (cfs) 
Tap Width lft) 
Vel Total Iftls) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wed. Ift) 
Min Ch El lft) 
Aloha 
Fritn Loss lft) 
C & E LOSS lft) 

1758.03 Element Left OB Channel 
0.28 Wt. n-Val. 0.090 0.028 

1757.75 Reach Len. lft) 432.12 407.92 
1757.01 Flow Area lsq ft) 1490.38 35.76 
0.012644 Area 1sq ft) 
10500.00 Flow Icfsl . . 
3129.14 Top Width lft) 

3.69 Avg. Vel. lftls) 
4.38 Hydr. Depth lft) 

93377.6 Conv. lcfs) 
397.97 Wetted Per. lft) 
1754.45 Shear Ilblsq ft) 1.54 2.01 

1.32 Stream Power llblft s )  4.77 22.35 
5.01 Cum volume lacre-ft) 2516.90 80.49 
0.01 Cum SA lacres) 1447.20 30.82 

Right 0B 
0.060 
355.00 

Warning: Divided flow computed for this cross-section. 
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 XPF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) Ift) ICES) Isq ft) Ift) lft) IftISl 
9090.18 9543.16 796.54 374.60 310.83 7.59 1.21 2.13 
9543.16 9996.13 3818.17 1115.78 453.49 36.36 2.46 3.42 
LB 9996.13 9999.55 84.79 8.29 3.63 0.81 2.42 10.23 

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 crass sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.504 

INPUT 
Description: 
Station Elevation Data num= 79 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6666.65 1753.47 6672.19 1752.56 6689.97 1753.05 6704.09 1753.68 6717.27 1753.18 
6727.07 1752 6734.36 1753.18 6821.65 1752.91 6826.62 1752.22 6834.65 1752.7 

Apache Junction FRS Full Spillway Flow 
Page 10 of 83 



Manning's n Values nun= 4 
Sta n Val Sta n Val Sta n Val Sta 

6666.65 .09 9988.41 .02810004.87 .0910362.09 

Bank Sta: Left Right Lengths: Left Channel Right 
9988.4110004.87 443.61 495.7 479.53 

Ineffective Flow nun= 2 
Sta L sea R Elev Sta I. Sta R Elev 

6666.65 8296.62 17571.1086.6211760.15 1757 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
11512.9211760.15 1758 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Iftl 
Vel Head Iftl 
W.S. Elev Ifti 
Crit W.S. (ftl 
E.G. Slope lft/ft) 
Q Total (cfsl 
Top Width lft) 
Vel Total lft/s) 
Max Chl D ~ t h  lftl 

1753.01 Element 
0.32 Wt. n-Val. 

1752.69 Reach Len. Iftl 
1752.31 FlowArea (sq ftl 
0.012557 Area lsq ftl 
10500.00 Flow lcfsl 
4155.13 Top Width iftl 

2.78 Avg. Vel. (ft/s) 
5.39 Hvdr. De~th lftl 

n Val. 
.06 

Coeff Contr 
.3 

Left OB 
0.090 
443.61 

r n n v  ~ntal lcfsl 93702.5 Conv. icfsl 55800.6 ~ -. . . 

a Length Wtd. lftl 458.36 Wetted Per. (ft) 1693.92 
Min Ch El lftl 1747.30 Shear (lb/sq ftl 1.19 
Alpha 2.66 Stream Power (1b/ft s )  2.89 
Frctn Loss lftl 6.38 Cum Volume (acre-£ti 2478.72 
C & E LOSS lftl 0.04 Cum SA (acres) 1421.29 

Channel Right OB 
0.028 0.083 
495.70 479.53 

Warning: Divided flow computed for thls 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 #PF 1 

Left Sta Riaht Sta Flow Area W.P. % Conv. Hvdr D. Velocitv 

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 mav indlcate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.410 

INPUT 
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Description: Baseline crosses cross section just 
Station Elevation Data n u =  90 

Sta Elev sea Elev sea Elev 
6332.31 1746.54 6347.22 1747.11 6360.36 1746.66 
6568.96 1746.07 6575.07 1745.59 6585.35 1746.55 
7199.11 1744.35 7206.21 1742.49 7216.69 1743.66 
7346.69 1743.7 7358.41 1743.21 7371.61 1744.11 
7441.34 1743.67 7789.43 1746.21 7806.27 1747.51 

north of Windsong St. 

Sta Elev sta 
6421.94 1745.43 6429.08 

7048 1745.77 7118.9 
7312.92 1744.4 7329.71 

Elev 
1746.33 
1744.5 
1744.79 
1743.81 

Manning's n Values n m =  4 
Sta n Val Sta n Val Sta n Val sea n Val 

6332.31 .09 9987.68 .02810006.66 .0910779.08 .06 

Bank Sta: Left Right Lengths: Left Charnel Right Coeff Contr. Expan 
9987.6810006.66 535 565.65 492.3 .3 .5 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

6332.31 7952.31 175011262.3112012.86 1750 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev lft) 
Vel Head lftl 

1746.59 Element 
0.24 Wt. n-Val. 

Left OB Channel Right OB 
0.090 0.028 0.079 ~ ~ 

W.S. ~levlft) 1746.36 Reach Len. Ift) 535.00 565.65 492.30 
Crit W.S. (ft) 1746.11 Flow Area (sq ft) 2718.83 50.38 1284.57 
E.G. Slope (ftlft) 0.015504 Area (sq ft) 4400.52 50.38 1747.89 
Q Total lcfs) 10500.00 Flow (cfs) 6775.58 631.84 3092.58 
Top Width lft) 5123.79 Top Width Ift) 3429.89 18.98 1674.92 
Vel Total lft/s) 2.59 Avg. Vel. Iftls) 2.49 12.54 2.41 
Max Chl Dpth lft) 5.57 Hydr. Depth (ftl 1.34 2.65 1.02 
Conv. Total Lcfs) 84326.0 Conv. lcfs) 54415.0 5074.3 24836.7 
Length Wtd. Ift) 526.22 Wetted Per. lft) 2037.07 19.27 1258.10 
Min Ch El Ift) 1742.92 Shear (lb/sq ft) 1.29 2.53 0.99 
Alpha 2.26 Stream Power (lb/ft s )  3.22 31.74 2.38 
Frctn Loss (ft) 6.61 Cum Volme (acre-ft) 2432.64 79.41 1206.37 
C & E LOSS (ft) 0.01 C m  SA (acres) 1387.63 30.48 565.67 

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. 

FLOW DISTRIBUTION OUTPUT Profile %PF 1 

Left Sta Right sea Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) 1sq ft) lft) (ft) (ft/S) 
7703.07 8160.00 1341.26 428.09 207.69 12.77 2.06 3.13 
8160.00 8616.92 2104.17 768.86 456.93 20.04 1.68 2.74 
8616.92 9073.84 1089.24 517.96 456.99 10.37 1.13 2.10 
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Warning: Divided flow computed for this cross-section. 
warning: The energy loss 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 RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.303 

INPUT 
Description: 
Station Elevation Data num= 8 6 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
6191.46 1741.87 6329.11 1739.2 6348.12 1738.46 6359.21 1739.09 6523 1739.37 

6739 1739.58 6807.25 1738.2 6810.65 1738.04 6817.23 1738.05 6881.99 1737.25 
6929.89 1736.68 7041.21 1738.31 7048.34 1739.62 7057.99 1738.05 7351.5 1737.6 
7358.34 1736.15 7365.41 1737.61 7447.77 1737.75 7520 1738 7540 1738 
7559.97 1739.34 7576.91 1739.19 7594.21 1738.97 7748.49 1740.09 7757.44 1738.99 
7780.86 1738.18 7797.46 1738.48 7812.3 1737.74 7827.63 1736.79 7844.55 1738.04 
8372.44 1738.82 8373.91 1737.15 8386.72 1738.38 8585.49 1737.55 8853.77 1737.28 
8863.5 1737.16 8870.6 1737.77 9470.58 1738.74 9499.33 1739.67 9517.12 1740.14 

9 5 3 6 . 8 8  1739.58 9554.23 1738.83 9562.15 1737.45 9573.4 1738.96 9636.32 1739.61 

Manning's n Values nun= 4 
Sta n Val Sta n Val Sta n Val sea n Val 

6191.46 .09 9983.42 .02810009.34 .0911211.28 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9983.4210009.34 570 501.11 467.95 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6191.46 7748.49 174311434.4612297.63 1743 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 
Vel Head Ift) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total lcfs) 
Top Width lft) 
Vel Total Iftls) 
Max Chl Dpth Ift) 
Conv. Total lcfs) 
Length Wtd. lftl 
Min Ch El lft) 
Aloha 
Frctn Loss lftl 
C & E LOSS lftl 

Element Left OB 
Wt. n-Val. 0.090 
Reach Len. If tl 570.00 
Flow Area lsq ft) 3194.66 
Area lsq ft) 4955.12 
Flow Ic~s) 7126.66 
Top Width lftl 3553.40 
Avg. Vel. Iftlsl 2.23 
Hydr. Depth lft) 1.48 
Conv. (c~s) 69335.7 
Wetted Per. lft) 2162.53 
Shear Ilhlsq ftl 0.97 
Stream Power (lblft s )  2.17 
Cum Volume (acre-£ti 2375.19 
Cum SA (acres) 1344.74 

Channel Right OB 
0.028 0.083 
501.11 467.95 
85-13 1347.49 
85.13 1366.98 

Warning: Divided flow computed far thls 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. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Ift) lftl lCfS1 (Sq ftl lftl Ift) IftIS) 
7613.44 8087.44 1131.30 512.54 335.99 10.77 1.53 2.21 
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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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.208 

INPUT 
Description: 
Station Elevation Data n m =  89 

Sta Elev Sta Elev Sta Elev sea Elev Sta Elev 
5997.18 1733.11 6013.57 1733.17 6026.42 1734.95 6174.89 1735.4 6185.73 1733.64 
6296.98 1734.49 6300.55 1732.84 6311.01 1733.98 6616.94 1732.79 6622.25 1731.65 

Manning's n Values nun= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

5997.18 .09 9980.66 ,028 10016.8 .0911149.09 ,1511414.77 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9980.66 10016.8 440 517.56 497.46 .3 .5 

Ineffective Flow num= 1 
Sta L Sta R Elev 

5997.18 7169.38 1736 
Blocked Obstructions n m =  2 

Sta L sta R Elev Sta L Sta R Elev 
5997.18 6296.98 173611083.9112027.47 1736 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev lftl . . 
Crit W.S. ift) 
E.G. Slope iftlft) 
Q Total lcfs) 
Top Width lft) 
vei Total cft~s) 
Max Chl Dpth ift) 
Canv. Total Icfs) 
Length Wtd. iftl 
Min Ch El ift) 
Alpha 
Frctn Loss ift) 
C & E LOSS lftl 

Element 
Wt. n-Val. 
Reach Len. If t ) 
Flow Area lsq f tl 
Area isq ftl 
Flow lcfs) 
Top Width (ft) 
Avg. Vel. iftlsl 
Hydr. Depth Ift) 
Conv. lcfs) 
Wetted Per. ift) 
Shear llblsq ftl 
stream Power ilblft s) 
Cum Volume lacre-ft) 
Cum SA (acres) 

Left OB 
0.090 
440.00 

Channel 
0.028 
517.56 

Right OB 
0.090 
497.46 

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 #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl ift) (c~sI isq ftl iftl Ift) ift/SI 
6993.05 7490.99 559.11 298.24 321.72 5.32 0.93 1.87 
7490.99 7988.92 1710.24 695.05 498.64 16.29 1.40 2.46 

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 sectlans. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.110 

INPUT 
Description: Baseline crosses cross section,at Foothill St. 
Station Elevation Data n u =  100 

Sta Elev Sta Elev Sta Elev Sta Elev 
5696.29 1726.25 5729.03 1726.35 5749.56 1726.91 5975.1 1727.35 
6061.47 1727.89 6080.72 1728.09 6098.33 1727.99 6138.78 1727.02 
6158.53 1727.3 6283.36 1727.55 6287.91 1727.43 6581.25 1728.75 
6614.86 1728.36 6635.79 1728.55 6755.09 1724.77 6992.46 1724.7 
7006.96 1725.5 7036 1725.58 7064.94 1726.15 7449.73 1724.87 

Sta Elev 

Manning's n Values nun= 12 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

5696.29 .15 6080.72 .09 7036 .15 7489.77 .09 8114.5 .15 
8333.04 .09 9165.55 .15 9418.37 .09 9959.74 .028 10033.2 .09 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9959.74 10033.2 545 521.08 508.11 .3 .5 

Blocked Obstructions rim= 2 
Sta L Sta R Elev Sta L Sta R Elev 

5696.29 6635.79 173011388.3912148.66 1730 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev ift) 
Vel Head (ft) 
W.S. Elev iftl 
Crit W.S. iftl 

1726.86 Element Left OB Channel Right OB 
0.44 Wt. n-Val. 0.098 0.028 0.141 

1726.42 Xeach Len. iftl 545.00 521.08 508.11 
1726.42 Flow Area isa  ftl 4204.96 212.84 448.41 . . 

E.G. Slope ift/ftl 0.010226 Area ( s q  it) 
Q Total icfs) 10500.00 Flow (cEsI 
Top Width (ftl 4208.34 Top Width ifti 
Vel Total (ftlsl 2.16 Avg. Vel. ift/sl 
Max Chl Dpth (ft) 5.68 ~ydr. Depth (ft) 
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Conv. Total (cfsl 103832.8 Conv. (cfsl 77513.0 22843.1 3476.7 
Length Wtd. lftl 538.79 Wetted Per. (ft) 3258.52 74.01 879.10 
Min Ch ~l (ftl 1722.69 Shear (lb/sq ft) 0.82 1.84 0.33 
Al~ha 6.13 Stream Power Ilblft sl 1.54 19.93 0.26 
~rctn Loss lftl 
C & E LOSS lftl 

5.56 Cum Volume lacre-ft) 2276.52 75.73 1171.62 
0.18 Cum SA (acres) 1266.07 29.18 524.68 

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: 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: 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 #PF 1 

Left Sta 
lftl 
6229.22 

Right Sta 
(ftl 
6762.15 

Flow 
lcfsl 
85.14 

Area 
lsq ftl 
54.51 

W.P. 
Iftl 

59.10 

% Conv. 

0.81 
10.66 
9.04 
6.58 
22.84 
10.51 
14.22 

Hydr D. 
lftl 

Velocity 
Ift/Sl 
1.56 
1.84 
1.51 
1.32 
2.46 
1.61 
2.04 

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: 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 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: Apache Junct FRS 
REACH: Spillway RS: 19.012 

INPUT 
Description: 
Station Elevation Data num- 98 

Sta Elev Sta Elev Sta Elav S t n  Elev srn Rlev 
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Manning's n Values num= 6 
sta n Val Sta n Val sta n Val sta n Val Sta n Val 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9967.8410010.53 347.81 482.12 335 .1 .3 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
5501.8 6552 172311218.8512025.36 1723 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 1720.39 Element Left OB Channel Right OB 
Vel Head lft) 0.08 Wt. n-Val. 0.147 0.028 0.102 
W.S. Elev lftl 1720.31 Reach Len. (ft) 347.81 482.12 335.00 
Crit W.S. lft) 1719.61 Flow Area (sq ft) 5799.90 72.04 966.68 
E.G. Slope Iftlft) 0.010410 Area (sq ft) 5799.90 72.04 966.68 
Q Total ( ~ £ 5 )  10500.00 Flow (cfs) 8623.61 543.60 1332.79 
Top Width (ft) 4558.66 Top Width (ft) 3357.86 42.69 1158.11 
Vel Total (ftls) 1.54 Avg. Vel. (ft/s) 1.49 7.55 1.38 
Max Chl Dpth (ftl 4.39 Hydr. Depth lft) 1.73 1.69 0.83 
Conv. Total icfs) 102912.5 Conv. (cfs) 84521.6 5327.9 13062.9 
Length Wtd. Iftl 353.57 Wetted Per. (ft) 3358.84 43.79 1158.84 
Min Ch El Ift) 1715.92 Shear (lblsq £ti 1.12 1.07 0.54 
Alpha 2.12 Streampower ilblft sl 1.67 8.07 0.75 
Frctn Loss lft) 3.97 Cum Volume lacre-ft) 2213.93 74.03 1163.37 
C & E LOSS (ftl 0.01 Cum SA (acres) 1224.69 28.49 512.80 

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. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) (ft) ICf.5) 1sq ftl Ift) (ft) ift/si 
6060.05 6618.31 0.01 0.15 8.33 0.00 0.02 0.07 
6618.31 7176.56 1571.04 1035.66 558.29 14.96 1.86 1.52 
7176.56 7734.82 1787.17 1118.96 558.32 17.02 2.00 1.60 

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may lndicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.920 

INPUT 
Description: Baseline crosses cross section just east of Saguaro Dr. 

a Station Elevation Data n m =  89 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

5356.31 1715.72 5481.67 1715.6 5489.91 1715.06 5509.65 1715.23 5528.48 1715.65 

Apache Junction FRS Full Spillway Flow 
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Manning's n Values nun= 4 
Sta n Val Sta n Val Sta n Val Sta 

5356.31 .15 9987.01 .02810008.86 .0911949.28 

Bank Sta: Left Right Lengths: Left Channel Right 
9987.0110008.86 404.5 544.04 400 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

5356.31 6516.09 1720 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev iftl 
Vel Head iff1 
W.S. Elev iftl 
Crit W.S. fftl 

1716.41 Element 
0.16 Wt. n-Val. 

1716.25 Reach Len. iftl 
1715.81 Flow Area fso ftl . . . A 

E.G. Slope Ift/ftl 0.012294 Area isq ftl 
Q Total icfsl 10500.00 Flow icfsl 
Tap Width iftl 4190.85 Top Width lftl 
Vel Total iftlsl 1.71 Avg. Vel. (ftlsl 
Max Chl Dpth Iftl 4.14 Hydr. Depth iftl 
Conv. Total icfsl 94696.8 Conv. Icfsl 

n Val 
.06 

Cosff Contr. Expan. 
.1 .3 

Left OB Channel Right OB 
0.150 0.028 0.090 

404.50 544.04 400.00 
5092.90 58.35 1000.85 

Length Wtd. lftl 423.21 Wetted Per. fftl 2935.02 22.63 1235.79 
 in-ch El (ftl 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

1712.11 Shear llblsq ftl 1.33 1.98 0.62 
3.43 Stream Power ilblft sl 2.14 21.89 1.05 
4.66 Cum Volume (acre-ftl 2170.45 73.30 1155.80 
0.04 Cum SA lacresl 1199.57 28.13 503.60 

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 #PF I 

Left sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl iftl ICfSI isq ftl iftl iftl IftlSI 
6513.98 7092.82 27.92 43.72 96.40 0.27 0.45 0.64 

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. 

CROSS SECTION RIVER: Apache Junct FRS 

Apache Junction FRS Full Spillway Flow 
Page 18 of 83 



REACH: Spillway RS: 18.817 

INPUT 
Description: 
Statlon Elevatron Data nu%= 65 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6408.06 1712.82 6474.87 1712.78 6526.68 1712.37 6546.36 1712.41 6563.9 1712.02 
6956.73 1711.89 7208.24 1710.58 7243.21 1710.98 7263.6 1710.84 7364.6 1710.21 
7378.51 1710.45 7393.31 1709.72 7406.61 1709.44 7416.77 1710.02 8310.03 1710.23 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

6408.06 .15 9446.97 .09 9980.7 .02810029.66 .0912048.65 .06 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan 
9980.710029.66 402.59 458.21 415.84 .1 .3 

Ineffective Flow nun= 1 
Sta L sta R Elev 

6408.06 6547.67 1715 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Ifti 1711.70 Element Left OB Channel 
Vel Head (fti 0.57 Wt. n-Val. 0.112 0.028 
W.S. Elev ifti 1711.13 ReachLen. (ft) 402.59 458.21 
Crit W.S. (fti 1710.95 Flow Area (sq ft) 3729.16 181.05 
E.G. Slope (ftlff) 0.009927 Area (5'q fti 3729.16 181.05 
Q Total icfs) 10500.00 Flow ICES) 6512.91 2280.32 
Top Wldth lftl 3907.71 Top Width (ftl 2878.69 48.96 
Vel Total lft/si 2.13 Avg. Vel. ift/sl 1.75 12.60 
Max Chl Dpth (ft) 4.86 Hydr. Depth (ftl 1.30 3.70 
Conv. Total (cfs) 105386.5 Conv. icisi 65368.8 22887.1 
Length Wtd. ift) 414.98 Wetted Per. iftl 2878.90 49.24 
Mln Ch El (fti 1706.27 Shear ilb/sq ftl 0.80 2.28 
Alpha 8.10 Stream Power (lb/ft sl 1.40 28.70 
Frctn Lass (ft) 4.58 Cum Volume (acre-fti 2129.48 71.81 
c & E LOSS (ft) 0.05 Cum SA (acres1 1172.58 27.69 

Right OB 
0.090 
415.84 

Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Flow Area W.P. 8Conv. HvdrD. Velocitv 

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. 

Apache Junction FRS Full Spillway Flow 
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CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.730 

INPUT 
Description: Baseline crosses cross section west of Juan Dr. 
Station Elevation Data num= 99 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

5060.77 .15 9942.9 .09 9990.14 .02810007.21 ,0912125.27 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9990.1410007.21 429.44 402.72 399.74 .1 .3 

Ineffective Flow num= 1 
Sta L sta R Elev 

5060.77 6885.43 1710 
Blocked Obstructions num= I 

Sta L Sta R Elev 
5060.77 6430 1711 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Ift) 
Vel Head (ftl 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope Iftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total Iftls) 
Max Chl Dpth I ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C h E LOSS (ft) 

1707.08 Element Left OB Channel Right OB 
0.41 Wt. n-Val. 0.141 0.028 0.090 

1706.67 Reach Len. (ft) 429.44 402.72 399.74 
1706.37 Flow Area (sq ft) 3828.35 71.88 1594.06 
0.012288 Area (sq ft) 3851.27 71.88 1594.06 
10500.00 Flow (cfsl 5604.91 1079.73 3815.35 
4240.29 Tap Width (ftl 3157.49 17.07 1065.72 

1.91 Avg. Vel. (ftls) 1.46 15.02 2.39 
5.29 Hydr. Depth (ft) 1.27 4.21 1.50 

94720.9 Conv. (cfs) 50562.1 9740.3 34418.4 
418.33 Wetted Per. (ft) 3024.59 17.62 1065.87 
1701.38 Shear llblso ft) 0.97 3.13 1.15 - --  

7.24 Stream Power (lblft s) 1.42 47.02 2.75 
4.18 Cum volume Lacreeft) 2094.45 70.48 1134.10 
0.10 Cum SA (acres) 1144.69 27.34 483.67 

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. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lftl lcfsl (SO ftl lftl fftl I f P l ~ l  

Apache Junction FRS Full Spillway Flow 
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Warning: Divided flow computed for thrs 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 RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.654 

INPUT 
Description: 
Station Elevation Data n u =  66 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4865.26 1704.4 5223.52 1703.55 5235.85 1700.63 5248.98 1703.83 5269.9 1704.58 
5283.15 1705.38 5295.7 1703.88 5891.7 1703.99 5913.64 1703.83 5933.45 1703.52 
5990.93 1703.87 6010.45 1704.17 6027.5 1703.92 6204.73 1704.81 6270.37 1706.26 
6280.87 1703.32 6550.92 1704.13 6615.01 1702.74 6831.95 1702.4 6847.61 1702.69 
6867.15 1702.35 6962.6 1702.59 6986.55 1702.95 7010.08 1702.79 7034.14 1702.73 

7385 1702 7671.55 1700.29 7686.72 1700.19 7701.88 1699.73 7822.56 1701.61 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta 

4865.26 .15 9992.49 .02810005.92 .1510158.88 

~ a n k  Sta: Left Right Lengths: Left Channel Right 
9992.4910005.92 492.04 551.96 536.77 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

4865.26 6847.61 1706 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
4865.26 6550.92 1707 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 1702.80 Element 
Vel Head lftl 0.06 Wt. n-Val. 
W.S. Elev Iftl 1702.73 Reach Len. (ftl 
Crit W.S. lftl 1701.15 Flow Area lsq ft) 
E.G. Slope Iftiftl 0.008272 Area (sq ftl 
Q Total Icfs) 10500.00 Flow lets) 
Top Width lftl 4215.26 Top Width (ftl 
Vel Total (ftisl 1.50 Avg. Vel. (ftlsl 
Max Chl D ~ t h  i f  tl 4.46 Hvdr. Depth (ftl 

n Val 
.09 

Coeff Contr. Expan 
.1 .3 

Left OB Channel Right 08 
0.150 0.028 0.101 
492.04 551.96 536.77 
5489.79 31.15 1483.17 

Conv. Total (cfsl 115450.2 c&. ICES) 81447.2 2883.0 31120.0 
Length Wtd. lftl 505.74 Wetted Per. (ftl 3085.21 13.53 888.82 
Min Ch El lftl 1700.00 Shear Ilblsq ftl 0.92 1.19 0.86 
Alpha 1.80 Stream Power Ilbift sl 1.24 10.01 1.64 
Frctn Loss lftl 5.90 Cum Volume (acre-ftl 2048.22 70.00 1119.98 
C & E LOSS (ftl 0.02 Cum SA (acres1 1112.79 27.20 474.70 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by doimstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warnlng: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may lndicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Apache Junction FRS Full Spillway Flow 
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Left Sta Right Sta 
lft) lftl 
6787.97 7428.88 
7428.88 8069.78 

Flow Area 
Icfs) 1sq ft) 
82.48 197.82 

1219.71 1081.86 
622.07 722.23 

W.P. 
Ift) 

521.21 

B Conv. Hydr D. 
lft) 
0.38 
1.69 
1.13 

Velocity 
Iftls) 
0.42 
1.13 
0.86 

Warning: Divided flow computed for this cross-section. 
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 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.550 

INPUT 
Description: 
Station Elevation Data n u =  70 

sea Elev Sta Elev Sta Elev sea Elcv sta El av 

Manning's n Values n u =  4 
sta n Val Sta n Val Sta n Val Sta n Val 

4916.15 .15 9989.94 .02810008.35 .1510708.06 .09 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9989.9410008.35 335 361.64 341.28 .1 .3 

Ineffective Flow nun= 1 
sea L sta R Elev 

4916.15 7079.82 1698 
Blacked Obstructions n u =  1 

Sta L Sta R Elev 
4916.15 6642.05 1699 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev lft) 1696.88 Element Left OB Channel 
Vel Head lftl 0.26 Wt. n-Val. 0.150 0.028 
W.S. Elev lft) 1696.61 Reach Len. lft) 335.00 361.64 
Crit W.S. lft) 1696.19 Flow Area lsq ftl 4326.85 53.54 
E.G. Slope Iftlft) 0.017653 Area lsq ft) 4326.85 53.54 
Q Total (cfs) 10500.00 Flow lcfs) 7504.62 752.13 
Top Width Ift) 3861.17 TOD Width lft) 2865.89 18.41 
vei Total (ftts) 1.86 A V ~ .  vel. ~ft/s) 1.73 14.05 
Max Chl Dpth lft) 4.13 Hydr. Depth lft) 1.51 2.91 
Conv. Total Icfs) 79028.8 Conv. lcfs) 56483.9 5661.0 

Right 08 
0.137 
341.28 
1274.43 
1274.43 

Apache Junction FRS Full Spillway Flow 
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Length Wtd. lft) 
Min Ch El lftl 
Alpha 
Frctn Loss Ift) 
C & E LOSS (ftl 

338.18 Wetted Per. ift) 2866.38 19.04 977.63 
1692.50 Shear (1bIsq ftl 1.66 3.10 1.44 

4.92 Stream Power (1bIft s )  2.89 43.54 2.53 
3.99 C w b  Volume (acre--ft) 1992.56 69.47 1102.99 
0.06 Cum SA (acres) 1077.88 27.00 463.21 

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 prevlous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile XPF 1 

Left Sta Riaht Sta 
l f t l  ift) 

Flow 
1cfsI 

221.62 
892.56 
642.06 
1753.81 
3994.61 
133.47 
272.18 

Area 
(sq ft) 
236.06 
707.96 
581.09 
1061.74 
1740.00 
11.09 
16.98 
15.24 
10.22 

251.65 
181.55 
228.27 
220.90 
162.56 
110.20 
119.29 

W.P. 
iftl 

329.09 
634.23 
634.47 
634.23 
634.36 
4.80 
4.78 
4.73 

8 Conv Hydr D. 
(ft) 
0.72 
1.12 

Velocity 
iftls) 
0.94 
1.26 

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 far additional cross sections. 
warning: The energy loss was greater than 1.0 ft 10.3 m). hetween the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.481 

INPUT 
Description: Baseline crosses cross section at Delaware Dr., approx. 250 ft 

north of Teoee St. 
Station Elevation Data sum= 94 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4520.48 1694.43 4555.86 1694.94 4669.7 1693.43 4678.37 1689.52 4689.65 1693.04 
5415.99 1692.62 5424.53 1689.9 5429.42 1692.68 5437.03 1692.72 5441.68 1690.11 
5446.39 1692.26 5554.97 1692.71 5595.02 1692.32 5614.7 1692.87 5635.97 1692.92 

Manning's n Values n u =  3 

a Sta n Val Sta n Val Sta n Val 
4520.48 .l5 9976.5 .02810022.68 .09 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9976.510022.68 443.61 444.17 450 .I .3 

Apache Junction FRS Full Splliway Flow 
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Ineffective Flow n m =  1 
Sta L Sta R Elev 

4520.48 7107.48 1696 
Blocked Obstructions n m =  2 

sea L sta R Elev Sta L Sta R Elev 
4520.48 6508.09 169710866.1711245.61 1697 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev (ftl 
Vel Head Iftl 

1692.84 Element 
0.08 we. n-Val. 

.eft OB Channel Right OB 
0.150 0.028 0.090 . . 

W.S. Elev lftl 1692.76 Reach Len. (ftl 443.61 444.17 450.00 - - -  . ~. ~ ~ ~ ~ ~~~ ~~ 

Crit W.S. (ft) 1691.49 Flow Area (sq ftl 5188.22 77.99 1277.13 
E.G. Slope lft/ftl 0.008414 Area (sq ftl 5221.94 77.99 1277.13 
Q Total (cfs) 10500.00 Flow lcfs) 7053.65 537.71 2908.64 
Top Width (ftl 3712.94 Top Width (ftl 2974.87 46.18 691.89 
Vel Total (ftls) 1.60 ~ v g .  Vel. (ft/sl 1.36 6.89 2.28 
Max Chl Dpth (ftl 4.00 ~ydr. Depth (ftl 1.82 1.69 1.85 
Conv. Total (cfs) 114468.5 Conv. (cfs) 76897.2 5861.9 31709.3 
Length Wtd. Iftl 445.21 Wetted Per. (ft) 2853.08 46.27 692.52 
Min Ch El (ft) 1690.36 Shear (lb/sq ftl 0.96 0.89 0.97 
Alpha 1.99 Stream Power (lblft sl 1.30 6.10 2.21 
Frctn Loss (ft) 4.69 Cum Volume (acre-ft) 1955.84 68.92 1092.99 
C & E Loss Iff) 0.03 C m S A  (acres) 1055.42 26.73 456.68 

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 #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ftl lcfsl (sq ftl (ftl (ft) (ft/S) 
6566.49 7248.49 145.86 152.16 135.73 1.39 1.12 0.96 
7248.49 7930.49 1189.67 1015.59 670.65 11.33 1.52 1.17 
7930.49 8612.50 1108.07 980.10 682.60 10.55 1.44 1.13 
8612.50 9294.50 2202.49 1479.55 682.01 20.98 2.17 1.49 
9294.50 9976.50 2407.55 1560.81 682.10 22.93 2.29 1.54 

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: Apacne J ~ n c r  FRS 
RPACH: Spl1:way RS: 18.397 

INPUT 
Description: 
Station Elevation Data n u =  92 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values n m =  5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

4469.19 .15 9985.92 .02510010.68 .0910501.88 .1511459.82 .09 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 

9985.9210010.68 347.84 408.99 396 .1 .3 
Ineffective Flow n m =  1 

Sta L Sta R Elev 
4469.19 6765.9 1691 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
4469.19 6722.17 1692 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev lft) 
Crit W.S. Iftl 
E.G. Slope iftlftl 
Q Total icfs) 
Top Width iftl 
Vel Total iftlsl 
Max Chl Dpth iftl 
Conv. Total lcfsl 
Length Wtd. iftl 
Min Ch El Iftl 
Alpha 
Frctn Loss ift) 
C & E LOSS ift) 

1688.12 Element Left OB Channel 
0.35 Wt. n-Val. 0.150 0.025 

1687.76 Reach Len. ift) 347.84 408.99 
1687.61 Flow Area lsq £ti 4659.73 75.83 
0.013610 Area isq ftl 4665.98 75.83 
10500.00 Flow ICES) 7222.88 1068.62 
3943.28 Top Width iftl 3024.25 24.76 

1.79 Avg. Vel. ift/s) 1.55 14.09 
5.02 Hydr. Depth lft) 1.55 3.06 

90004.7 Conv. lcfs) 61913.7 9160.1 
363.80 Wetted Per. lft) 2999.71 26.17 
1682.74 Shear ilb/sq ft) 1.32 2.46 

7.09 Stream Power ilblft sl 2.05 34.69 
4.10 C m  Volume iacre-ftl 1905.49 68.14 
0.02 C m  SA (acres) 1024.88 26.37 

Right OB 
0.106 
396.00 

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. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
iftl Iftl IcFsI 1sq £ti ift) ift) ift/SI 
6537.96 7227.55 302.50 256.63 241.05 2.88 1.07 1.18 

7227.55 7917.15 2666.46 1442.25 689.65 25.39 2.09 1.85 

Warning: Divided flow computed for this cross-section. 
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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.320 

INPUT 
Description: 

e Station Elevation Data nun= 70 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4641.39 1684.8 4716.41 1687.09 4750.82 1685.67 4782.39 1682'.9 4792.34 1682.95 
4926.69 1683.12 4947.95 1683.05 5321.36 1683.91 5327.25 1681.94 5347.31 1683.53 
5354.37 1684.1 5375.65 1685.18 5396.12 1684.95 5891.37 1684.89 5917.33 1684.67 
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Manning's n Values num= 3 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9988.3410020.19 268.13 380.9 331.29 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

4641.39 6840.39 1687 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
4641.39 6571 1688 

CROSS SECTION OUTPUT Profile WPF 1 

E.G. Elev Iftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. lftl 

1683.99 Element Left OB Channel 
0.28 Wt. n-Val. 0.150 0.025 

1683.71 ReachLen. lftl 268.13 380.90 
1683.40 Flow Area (so ftl 5362.29 96.54 

E.G. Slope Ift/ftl 0.009587 Area lsq ftl 
Q Total lcfsl 10500.00 Flow (cfsl 
Top Width lftl 4293.19 Top Width lft) 
Vel Total lftlsl 1.51 Avg. Vel. (ftlsl 
Max Chl Dpth lftl 3.90 Hydr. Depth lftl 
conv. ~otil (cfs) 107236.1 cbnv. (cis) 75806.4 11970.3 
Length Wtd. lftl 295.09 Wetted Per. lftl 3145.38 32.04 
Min Ch El lftl 1679.81 Shear llb/sq ftl 1.02 1.80 
Alpha 7.97 Stream Power llb/ft s )  1.41 21.89 
Frctn Loss lft) 2.90 Cum Volume (acre-ftl 1865.41 67.33 
C & E LOSS lft) 0.05 Cum SA (acres) 999.86 26.10 

Right OB 
0.150 
331.29 
1511.54 

Warnlng: 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 WPF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl Iftl ICfSI fSa ftl fftl fftl IftlSI 

Warnins: Divided flaw com~uted for this cross-section 
warning: The energy loss ;as 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: Apache Junct FRS 
REACH: Spillway RS: 18.247 

Apache Junction FRS Pull Spillway Flow 
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Description: 
Station Elevation Data 

Sta Elev Sta 
4215.81 1680.52 4651.48 
4876.54 1679.57 4896.22 

n m =  97 
Elev Sta 

1680.04 4670.7 
1679.33 4953.16 
1679.55 5086.75 
1681.72 5686.24 
1682.6 6118.23 

Elev Sta 
1679.79 4745.35 
1679.29 5011.79 
1679.03 5585.43 
1681.35 5696.82 

Elev Sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta n Val sta n Val 

4215.81 .15 9990.65 .02810006.72 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9990.6510006.72 361.88 401.35 317.5 .1 

Blocked Ohstructions n u =  1 
Sta L Sta R Elev 

4215.81 6955.37 1685 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev Ift) 
Vel Head (ft) 
W.S. Elev Iftl 
Crit W.S. lft) 
E.G. Slope lft/ft) 
O Total Icfs) 

1681.04 Element Left OB Channel Right OB 
0.028 0.150 

- ~- 

0.13 Wt. n-Val. 
1680.91 Reach Len. (£ti 
1680.11 Flow Area lsq ft! 
0.010115 Area lsq ftl 
10500.00 Flow lcfs) 

. . 
VZ Total lft/s) 1.56 A V ~ .  Vel. (ft/sl 1.40 
Max Chl Dpth lft) 3.92 Hydr. Depth iftl 1.55 
Conv. Total lcfs) 104399.3 Conv. lcfs) 59175.7 
Length Wtd. Ift) 348.59 Wetted Per. lft! 2743.00 
Min Ch El lft) 1 1676.99 Shear Ilhlsq ft) 0.98 
Alpha 3.41 Streampower (lblft sl 1.37 
Frctn Lass (ft) 3.48 Cum Volume lacre-ft) 1835.80 
C & E LOSS (Et) 0.03 Cum SA (acres! 981.44 

warning: Divided flow computed for this cross-section. 
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 

Left Sta Right Sta 
ift! lft) 
6381.38 7103.23 
7103.23 7825.09 

Flow 
lcfsi 
7.35 

548.68 
630.88 

Area W.P. 
isq ftl lft! 
16.08 49.88 
591.95 636.10 
634.30 613.22 

5 Conv. Hydr D. Velocity 
ift! lft/S) 
0.32 0.46 
0.93 0.93 
1.03 0.99 

Apache Junction FRS Full Spillway Flow 
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Warning: Divided flow computed for this cross-section. 
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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.171 

INPUT 
Description: Baseline crosses cross section at Shiprock St. 
Station Elevation Data num= 93 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4303.03 1679.08 4326.79 1678.88 4345.48 1676.98 4361.14 1675.63 4379.92 1676.82 
4403.71 1678.75 4425.05 1678.54 4450.6 1678.05 4469.75 1677.1 4472.71 1674.64 

Manning's n Values n m =  3 
sta n val Sta n Val Sta n Val 

4303.03 .15 9973.99 .0210029.12 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9973.9910029.12 565 633.22 508.03 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

4303.03 7422.45 1680 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
4303.03 6930.42 1681 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev iftl 
Crlt W.S. lftl 
E.G. Slope Iftlftl 
Q Total lcfs) 
TOP Width lft) 
vei Total c f t ~ s ~  
Max Chl Dpth ift) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS Iftl 

Element Left OB 
Wt. n-Val. 0.150 
Reach Len. lftl 565.00 
Flow Area lsq Et) 3615.42 
Area lsq ftl 3627.54 
Flow Icfsl 4674.09 
Top Width lftl 2659.29 
AVQ. Vel. iftlsl 1.29 
Hvdr. Deoth iftl 1.46 . . 
Conv. Icfs) 47122.7 
Wetted Per. lftl 2474.78 
Shear Ilblsq ftl 0.90 
Stream Power llblft s )  1.16 
C m  Volume lacre-ft) 1803.09 
Cum SA (acres) 959.01 

Channel 
0.020 

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 mav indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) Iftl Icfsl lsq ft) lftl lftl lftla) 

Apache Junction FRS Full Spillway Flow 
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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: Apache Junct FRS 
REACH: Spillway RS: 1 8 . 0 5 1  

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
4039.67  1 6 7 3 . 2  4 0 7 3 . 2  
4 4 2 6 . 7 5  1 6 7 3 . 2 7  4 4 4 9 . 8 2  
4532.18  1 6 7 3 . 2 8  4 6 0 1 . 0 2  
5 4 1 4 . 4 5  1 6 7 1 . 9 7  5 4 3 0 . 4 3  
5 7 2 2 . 5 8  1 6 7 1 . 3 7  5 7 5 1 . 6 9  
6 0 0 7 . 1 1  1 6 7 1 . 6 7  6 0 2 5 . 3 5  

n m =  1 0 4  
Elev Sta Elev Sta Elev Sta Elev 

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

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

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

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 8 6 . 9 1 1 0 0 0 2 . 3 8  5 2 5  5 8 3 . 8  5 9 6 . 8 7  .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev 

4 0 3 9 . 6 7  6 5 0 9 . 6 7  1674 
Blocked Obstructions numi I 

sta L sta R Elev 
4 0 3 9 . 6 7  5 4 4 3 . 5  1 6 7 5  

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev Ift) 
Vel Head iftl 
W.S. Elev ift) 
Crit W.S. iftl 

1 6 7 1 . 7 9  Element Left OB Channel Right OB 
0 . 0 9  Wt. n-Val. 0 . 1 5 0  0 . 0 2 8  0 . 1 5 0  

1 6 7 1 . 7 0  Reach Len. ifti 5 2 5 . 0 0  5 8 3 . 8 0  5 9 6 . 8 7  
1 6 7 0 . 8 9  Flow Area isq ft) 6 0 4 5 . 6 9  3 9 . 5 0  1 0 1 3 . 9 6  

E.G. Slope (ftift) 0 . 0 1 0 4 5 4  Area isq ftl 
Q Total icfsl 1 0 5 0 0 . 0 0  Flow icfs) 

e Top Wldth ift) 4 9 0 8 . 4 6  Top Width lfti 
Vel Total (ftls) 1 . 4 8  Avg. Vel. iftis) 
Max Chl Dpth ifti 3 . 7 9  Hydr. Depth lft) 
con". Total (cfsi 1 0 2 6 9 6 . 2  Conv. icfs) 
Length Wtd. iftl 5 3 7 . 8 3  Wetted Per. lft) 

Apache Junction FRS Full Spillway Flow 
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Min Ch El (ft) 
Al~ha 
Frctn Loss (ft) 
C & E Loss (ftl 

1667.96 Shear (lblsq ftl 1.13 1.59 0.82 
2.55 Stream Power flblft sl 1.66 15.70 1.01 
5.39 CumVolume (acre-ft) 1738.60 64.67 1014.21 
0.00 Cum SA (acres) 915.29 25.05 411.18 

Warning: Divided flow computed for this cross-section. 
Warning: The energy lass 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 XPF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl (ft! (CfS) (Sq ftl Ift! Ift! IftISl 
6269.88 7013.29 986.11 769.05 503.62 9.39 1.53 1.28 
7013.29 7756.70 815.87 803.09 745.74 7.77 1.08 1.02 
7756.70 8500.10 3458.07 1907.91 743.45 32.93 2.57 1.81 
8500.10 9243.50 2096.76 1413.12 743.42 19.97 1.90 1.48 
9243.50 9986.91 1492.79 1152.53 743.43 14.22 1.55 1.30 
LB 9986.91 9990.78 48.13 6.60 4.03 0.46 1.71 7.29 
9990.78 9994.64 113.27 11.03 4.03 1.08 2.85 10.27 
9994.64 9998.51 150.35 13.09 4.05 1.43 3.39 11.48 
9998.51 RB 10002.38 77.05 8.77 4.05 0.73 2.27 8.78 

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: Apache Junct FRS 
REACH: Spillway RS: 17.941 

INPUP 
Descriotion: 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4661.93 .15 9983.74 .02810009.41 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9983.7410009.41 368.92 509.5 343.39 .1 .3 

Ineffective Flow nun= I 
Sta L Sta R Elev 

4661.93 6119.91 1674 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head (ftl 

1666.40 Element 
0.12 Wt. n-Val 

Left OB Channel Right OB 
0.150 0.028 0.150 

Apache Junction FRS Full Spillway Plow 
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W.S. Elev lftl 1 6 6 6 . 2 8  Reach Len. (ftl 3 6 8 . 9 2  5 0 9 . 5 0  3 4 3 . 3 9  
Crrt W.S. Iftl 1 6 6 5 . 5 7  Flow Area isq ftl 6 1 1 6 . 7 1  6 6 . 5 5  1 2 4 1 . 1 0  
E.G. Slope (ft/ftl 0 . 0 0 9 7 0 1  Area lsq ftl 6 3 2 1 . 2 4  6 6 . 5 5  1 2 4 1 . 1 0  
Q Total (cfsl 1 0 5 0 0 . 0 0  Flow Ic~s) 8 2 1 3 . 3 9  6 4 8 . 2 9  1 6 3 8 . 3 2  

Top Wldth lftl 5 1 7 3 . 5 2  Top Width lftl 4 3 5 9 . 2 1  2 5 . 6 7  7 8 8 . 6 4  
Vel Total Iftlsl 1 . 4 1  Avg. Vel. (ftlsl 1 . 3 4  9 . 7 4  1 . 3 2  
Max C h l  Dpth lftl 3 . 8 8  Hydr. Depth lft) 1 . 6 0  2 . 5 9  1 . 5 7  
Conv. Total (cfsl 1 0 6 6 0 3 . 8  Conv. (cfs) 8 3 3 8 8 . 5  6 5 8 1 . 9  1 6 6 3 3 . 5  

Length Wed. lftl 3 7 3 . 5 4  wetted Per. lftl 3 8 3 0 . 5 9  2 6 . 1 6  7 8 8 . 6 8  
Min Ch E l  (ftl 1 6 6 2 . 4 0  Shear llb/sq ftl 0 . 9 7  1 . 5 4  0 . 9 5  
Alpha 3 . 7 7  Stream Power ilb/ft sl 1 . 3 0  1 5 . 0 1  1 . 2 6  
Frctn Loss lftl 3 . 5 6  cum Volume [acre-ftl 1 6 6 2 . 4 4  6 3 . 9 6  9 9 8 . 7 6  
C & E Loss lftl 0 . 0 0  Cum SA (acres1 8 6 4 . 4 2  2 4 . 7 8  4 0 0 . 2 2  

Warning: Divided flow computed far 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. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lftl ICfSI ISq ft) lftl lft) (ft/SI 
5 9 9 2 . 3 8  6 6 5 7 . 6 1  3 5 6 . 4 2  4 3 5 . 6 0  5 3 7 . 8 4  3 . 3 9  0 . 8 1  0 . 8 2  
6 6 5 7 . 6 1  7 3 2 2 . 8 3  7 1 7 . 8 8  7 2 1 . 9 8  6 6 5 . 4 1  6 . 8 4  1 . 0 9  0 . 9 9  
7 3 2 2 . 8 3  7 9 8 8 . 0 6  1 9 5 2 . 2 4  1 3 1 5 . 7 4  6 6 5 . 2 5  1 8 . 5 9  1 . 9 8  1 . 4 8  
7988.06  8 6 5 3 . 2 9  1529.2,5 1 1 1 3 . 0 2  6 3 1 . 5 3  1 4 . 5 6  1 . 7 6  1 . 3 7  
8 6 5 3 . 2 9  9 3 1 8 . 5 1  1 8 4 3 . 7 5  1 2 7 1 . 4 2  6 6 5 . 3 1  1 7 . 5 6  1 . 9 1  1 . 4 5  
9 3 1 8 . 5 1  9983.74  1 8 1 3 . 8 4  1 2 5 8 . 9 6  6 6 5 . 2 5  1 7 . 2 7  1 . 8 9  1 . 4 4  
LB 9 9 8 3 . 7 4  9 9 9 0 . 1 6  5 9 . 1 5  9 . 3 6  6 . 5 6  0 . 5 6  1 . 4 6  6 . 3 2  
9 9 9 0 . 1 6  9 9 9 6 . 5 8  1 7 9 . 0 5  1 8 . 1 9  6 . 5 6  1 . 7 1  2 . 8 3  9 . 8 4  
9 9 9 6 . 5 8  1 0 0 0 2 . 9 9  2 6 0 . 0 9  2 2 . 7 0  6 . 5 2  2 . 4 8  3 . 5 4  1 1 . 4 6  
1 0 0 0 2 . 9 9  RB 1 0 0 0 9 . 4 1  1 5 0 . 0 0  1 6 . 3 0  6 . 5 1  1 . 4 3  2 . 5 4  9 . 2 0  
1 0 0 0 9 . 4 1  1 0 2 4 8 . 5 1  9 0 2 . 7 4  5 7 7 . 2 2  2 3 9 . 1 0  8 . 6 0  2 . 4 1  1 . 5 6  
1 0 2 4 8 . 5 1  1 0 4 8 7 . 6 0  5 6 2 . 8 1  434 .74  2 3 9 . 1 1  5 . 3 6  1 . 8 2  1 . 2 9  
1 0 4 8 7 . 6 0  1 0 7 2 6 . 7 0  1 6 4 . 5 1  2 0 7 . 8 4  2 3 9 . 1 3  1 . 5 7  0 . 8 7  0 . 7 9  
1 0 7 2 6 . 7 0  1 0 9 6 5 . 7 9  8 . 2 7  2 1 . 3 1  7 1 . 3 5  0 . 0 8  0 . 3 0  0 . 3 9  

warnlng: 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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 1 7 . 8 4 4  

INPUT 
- .. ..... .- .~~ ~ 

Station Elevation Data num= 7 8  
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

Manning's n Values num= 3  
Sta n Val Sta n Val Sta n Val 

5 1 0 4 . 4 9  . 1 5  9 9 8 8 . 9 5  . 0 2 8 1 0 0 0 6 . 5 8  . l 5  

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan 
9 9 8 8 . 9 5 1 0 0 0 6 . 5 8  3 7 5  4 4 1 . 5 7  330  .1 . 3  

Ineffective Flow num= 1 
sta L Sta R Elev 

Apache Junction FXS Full Spillway Flow 
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5104.49 6834.54 1670 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
5104.49 5626.1 1666 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev lftl 1662.84 
Vel Head lftl 0.12 
W.S. Elev Iftl 1662.72 
Crit W.S. lftl 1661.97 
E.G. Slope lftlftl 0.009389 
0 Total lcfsl 10500.00 . . 
Tap Width lftl 4820.60 
Vel Total Iftlsl 1.51 
Max Chl Dpth lftl 3.99 
Conv. Total lcfsl 108364.6 
Length Wtd. lftl 385.16 
i inch El Iftl 
Aloha 
~rctn Loss lftl 
C & E LOSS lftl 

Element Left OB Channel Right OB 
Wt. n-Val. 0.150 0.028 0.150 
Reach Len. lftl 375.00 441.57 330.00 
Flow Area lsq ftl 5986.49 52.42 896.60 
Area lsq ftl 7022.15 52.42 896.60 
Flow lcfsl 8804.39 547.52 1148.09 
Top Width lftl 4221.10 17.63 581.88 
Avg. Vel. Iftlsl 1.47 10.45 1.28 
Hydr. Depth lftl 1.90 2.97 1.54 
Conv. lcfsl 90865.1 5650.7 11848.8 
Wetted Per. lftl 3156.39 18.10 581.89 
shear llblsq ftl 1.11 1.70 0.90 
stream Power llblft sl 1.63 17.73 1.16 
Cum Volume lacre-ftl 1605.94 63.27 990.33 
Cum SA (acres) 828.08 24.52 394.82 

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 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 #PF 1 

Left Sta Risht Sta Flow Area W.P. %Canv. HvdrD. Velocitv . 
lftl lftl lftl 

101.62 
611.70 
610.56 
610.78 
610.70 
611.02 
4.56 

Iftl 
1.46 
1.22 
2.40 
1.49 
2.21 
2.25 
2.45 

Warning: The velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need 
tar 

additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous crass 

section. This may indicate the need far additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 17.761 

INPUT 
Description: Baseline crosses cross section at Meridian Rd. approx. 900 ft 

north of University Dr.lSuperstition Blvd. 
Station Elevation Data num= 90 

Sta Elev Sta Elev sea Elev Sta Elev Sta Elev 

Apache Junction FRS Full Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val sta n Val sta n Val 

4910.45 .15 9956.59 .0210056.47 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9956.5910056.47 192.33 457.84 585 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

4910.45 7188.94 1665 - - 

Blocked Obstruct=ons num= 1 
Sta L Sta R Elev 

4910.45 6038.96 1666 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev lftl 
Vel Head If tl 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width lit) 
Vel Total ift/sl 
Max Chl Dpth iftl 
Canv. Total lcfsl 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS iftl 

1659.77 Element Left OB Channel Right OB 
0.81 Wt. n-Val. 0.150 0.020 0.150 

1658.97 Reach Len. lftl 192.33 457.84 585.00 
1658.97 Flow Area isq ftl 5369.57 293.06 268.21 
0.006548 Area lsq ftl 5947.78 293.06 268.21 
10500.00 Flow lcfsl 6698.67 3581.11 220.21 
4184.43 Top Width lftl 3825.82 99.88 258.73 

1.77 Avg. Vel. IftIsI 1.25 12.22 0.82 
6.52 Hydr. Depth iftl 1.94 2.93 1.04 

129758.9 Conv. lcfsl 82782.1 44255.4 2721.4 
330.42 Wetted Per. lftl 2765.67 101.14 258.74 
1652.45 Shear Ilhlsq ftl 0.79 1.18 0.42 
16.57 Stream Power Ilblft sl 0.99 14.47 0.35 

Cum Volume lacre-ft) 1550.11 61.52 985.92 
cum SA (acres1 793.45 23.93 391.64 

Warning: The energy equation could not be balanced within the specified number of iterations. 
mhn ...- 

program used critical depth for the water surface and continued on with the 
calculations. 
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 #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ifti lftl lcfsl isq £ti (ftl lftl IftlSI 
6802.75 7433.52 130.66 195.13 242.36 1.24 0.81 0.67 

Warning: The energy equation could not he balanced within the specified number of iterations 
The 

program used critical depth for the water surface and continued on with the 
calculations. 
warning: Divided flow computed for this cross-section. 
Warning: The 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: Apache Junct FKS 
REACH: Spillway RS: 17.674 

INPUT 
Description: Baseline crosses cross sectlon at Meridlan Rd. appro%. 475 ft 

Apache Junction FRS Full Spillway Flow 
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north of University Dr./Superstition Blvd. 
Station Elevation Data num= 79 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
4910.45 1657.43 5518.8 1656.06 5569.47 1656.97 5707.35 1656.98 5713.05 1655.77 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4910.45 .15 9931.09 .0210012.36 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9931.0910012.36 317.78 384.64 153.53 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

4910.45 7240.88 1658 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
4910.45 6847.03 1659 

CROSS SECTION OUTPUT Profile WPf 1 

E.G. Elev iff) 
Vel Head iftl . . 
W.S. Elev lftl 
Crit W.S. iftl 
E.G. Slope ift/ftl 
Q Total Icfs) 
TOP Width Ift) 
vei Total ~ft/s) 
Max Chl Dpth iftl 
Conv. Total lcfsl 
Length Wtd. iftl 
Min Ch El ift) 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

1657.55 Element Left OB Channel Right OB 
0.95 we. n-Val. 0.150 0.020 0.150 

1656.60 Reach Len. lftl 317.78 384.64 153.53 
1656.79 Flow Area isq ftl 4187.78 268.78 1569.03 
0.006688 Area isq ftl 4242.71 268.78 1569.03 
10500.00 flow lcfsl 4603.25 3577.75 2319.00 
3794.00 Top Width iftl 3027.46 81.27 685.27 

1.74 Avg. Vel. ift/sl 1.10 13.31 1.48 
7.51 Hydr. Depth iftl 1.58 3.31 2.29 

128392.9 Conv. icfsl 56288.1 43748.3 28356.5 
Wetted Per. lftl 2649.66 82.89 685.48 

1649.09 Shear llb/sq ftl 0.66 1.35 0.96 
20.22 Stream Power llb/ft sl 0.73 18.02 1.41 
2.20 Cum Volume lacre-ftl 1527.61 58.56 973.58 
0.02 Cum SA (acres) 778.32 22.97 385.30 

Warning : 
Warning: 

Note: 

Divided flow computed for this cross-section. 
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. 
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 WPF 1 

Left Sta Right Sta Flow area W.P. % Conv. Hydr D. Velocity 
lftl iftl ICfSI isq ftl iftl iftl ift/~I 
6793.19 7420.77 10.59 35.56 138.54 0.10 0.26 0.30 
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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 crass 

section. This may indicate the need for additional cross sections. 
Note: Multiple critical depths were found at this location. The critlcal depth with the 
lowest, valid, 

water surface was used. 
Note: Program found supercritical flow starting at this cross section 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 17.601 

INPUT -~ 

Description: 
Station Elevation Data 

Elev Sta Elev Sta Elev Sta 
1653.38 5699.57 

Elev 
1652.98 

Sta Elev Sta 
5553.59 1654.45 5648.49 
5721.29 1652.65 6380.66 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

5553.59 .15 9873.91 .0210010.88 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan 
9873.9110010.88 492.39 639.3 480 .1 .3 

Ineffective Flow n m =  I 
Sta L Sta R Elev 

5553.59 7949.15 1657 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
5553.59 7262.73 1658 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Iftl 
Vel Head lfti 
W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width (£ti 
Vel Total iftlsl 

1654.51 Element 
0.91 Wt. n-Val. 

1653.60 Reach Len. (it) 
1653.59 Flow Area lsq £ti 
0.007735 Area lsq £ti 
10500.00 Flow Icfsi 
3163.81 Top Width (£ti 

2.08 Av4. Vel. (ftlsi 

Left OB 
0.150 

Channel Right OB 
0.020 0.150 

Max Chl Dpth Iftl 
Conv. Total (cfsi 

. 
6.80 Hvdr. De~th iftl 

119385.4 Conv. lcfsl 
539.81 Wetted Per. Iftl 
1646.80 Shear Ilblsq £ti 
13.45 Stream Power Ilblft sl 

Length Wtd. Iftl 
Min Ch El I ftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS Ifti 

5.07 cum volume lacre-ft) 
0.03 Cum SA (acres1 

0 Warning: Divided flow computed for this cross-sectlon. 
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 sectlans. 
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Note: Hydraulic jump has occurred between this cross section and the previous upstream 
section. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
(ft) ift) icfs) isq ft) (ft) ift) ift/S) 
7713.75 8253.79 335.39 339.03 271.34 3.19 1.25 0.99 
8253.79 8793.83 1748.87 1202.84 540.27 16.66 2.23 1.45 
8793.83 9333.87 2008.50 1306.78 540.05 19.13 2.42 1.54 

warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 r n l .  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: Apache Junct FRS 
REACH: Spillway RS: 17.480 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
4197.31 1648.47 4282.47 
4319.81 1648.38 4328.87 

num= 
Elev 

1648.62 
1649.07 
1648.96 

105 
Sta 

4287.42 
4452.14 
4809.52 

Elev 
1648.14 
1648.31 
1649.1 

Sta 
4295.04 
4490.11 
4902.94 

Elev 
1648.79 
1648.01 
1648.83 

sta 
4308.89 
4561.96 
4957.89 

Elev 

Manning's n Values num= 3 
sea n Val sea n Val Sta n Val 

4197.31 .15 9924.08 .0210011.63 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9924.0810011.63 422.71 759.29 635.28 .1 .3 

Blocked Obstructions n m =  1 
sta L sta R Elev 

4197.31 7107.93 1654 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 1649.40 Element Left OB Channel Right OB 
Vel Head lft) 0.79 Wt. n-Val. 0.150 0.020 0.150 
W.S. Elev Ift) 1648.62 Reach Len. ift) 422.71 759.29 635.28 
Crit W.S. ift) 1648.51 Flow Area isq ft) 4596.81 198.96 265.86 
E.G. Slope lftlft) 0.011665 Area lsq ft) 4596.81 198.96 265.86 
Q Total Icfs) 10500.00 Flow lcfs) 7494.95 2727.08 277.97 
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Tap Width (ft) 2943.75 Top Width lftl 2543.14 87.55 313.06 
Vel Total (ft/sl 2.07 Avg. Vel. (ftlsl 1.63 13.71 1.05 
Max Chl Dpth ift) 5.63 Hydr. Depth iftl 1.81 2.27 0.85 
Conv. Total icfsl 97216.7 Conv. lcfsl 69393.7 25249.3 2573.6 
Length Wtd. iff1 521.11 Wetted Per. (ftl 2544.54 89.13 313.09 
Min Ch El lft) 1642.99 Shear (lblsq ftl 1.32 1.63 0.62 
Alpha 11.79 Stream Power (lblft s )  2.15 22.28 0.65 
Frctn Loss (ftl 4.14 Cum Volume (acre-ftl 1446.38 51.85 963.00 
C & E LOSS (ftl 0.02 Cum SA (acres1 730.11 20.36 378.17 

Warning: Divided flow computed for thls 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 #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl (it) Ic~s) isq ft) iftl (ftl IftIS) 
7060.70 7776.54 205.78 259.75 395.93 1.96 0.66 0.79 
7776.54 8492.39 2071.62 1315.87 715.95 19.73 1.84 1.57 

Warning: Divided flow computed for thls 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: Apache Junct FRS 
REACH: Spillway RS: 17.336 

INPUT 
Description: Baseline crosses cross section on east side of 114th st. just 

south of intersection with Universitv Dr. 
Station Elevation Data num= 116 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
3862.04 1644.7 3927.65 1645.09 3933.24 1644.1 3986.83 1643.75 4005.63 1644.29 
4024.93 1644.41 4324.21 1643.79 4340.29 1643.56 4361.77 1643.93 4394.55 1643.96 
4431.54 1644.08 4654.02 1644.67 4698.59 1644.52 4803.09 1646.58 4820.57 1647.91 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

3862.04 .15 9988.52 .0210030.73 .15 

Bank Sta: Left Right Lengths: Left ChaMel Right Coeff Contr. Expan 
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- ~ 

Blocked Obstructions nun= 1 
Sta L sea R Elev 

3862.04 6660.96 1650 

CROSS SECTION OUTPUT Profile PPF 1 

E.G. Elev Iftl 
Vel Head Iftl 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lftlftl 
Q Total lcfsl 
Top Width Iftl 
Vel Total lftlsl 
Max Chl Dpth (ft) 
Canv. Total (cfsl 
Length Wtd. Iftl 
Min Ch El lft) 
Alpha 
Frctn Loss (ftl 
C & E LOSS Iff) 

1645.24 Element Left OB Channel Rioht OB - 
0.72 Wt. n-Val. 0.150 0.020 0.150 

1644.52 Reach Len. lft) 292.68 391.01 280.00 
1644.52 Flow Area lsq ftl 5910.93 168.88 1354.12 
0.005761 Area lsq ftl 5910.93 168.88 1354.12 
10500.00 Flow (C£SI 6765.38 2383.73 1350.89 
4084.23 Top Width (ftl 3156.55 42.21 885.47 

1.41 Avg. Vel. (ftlsl 1.14 14.11 1.00 
5.29 Hydr. Depth (ftl 1.87 4.00 1.53 

138338.2 Conv. lcfsl 89134.3 31405.8 17798.1 
Wetted Per. Iftl 3156.94 42.65 886.01 

1639.23 Shear llblsq ftl 0.67 1.42 0.55 
23.16 Stream Power Ilblft sl 0.77 20.10 0.55 

Cum Volume (acre-ftl 1395.40 48.64 951.19 
Cum SA (acres) 702.46 19.23 369.43 

Warning: The energy equation could not be halanced within the specified number of iterations. 
The 

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The 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 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) lftl ICfSl ISq ftl (ftl lftl Ift/Sl 
6159.47 6925.28 2.84 14.30 93.39 0.03 0.15 0.20 
6925.28 7691.09 367.70 613.72 765.81 3.50 0.80 0.60 
7691.09 8456.90 2193.96 1792.57 766.08 20.89 2.34 1.22 

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: 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: Apache Junct FRS 
REACH: Spillway RS: 17.262 

INPUT 
Descri~tion: Baseline continues on east side of 114th St 
Station Elevation Data num= 137 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4129.86 1640.84 4482.22 1641.01 4501.53 1641.04 4519.84 1641.01 4769.86 1640.76 
4870.09 1640.91 4887.4 1640.75 4903.46 1640.86 5013.05 1641.38 5027.22 1641.71 

6049.86 1642.98 6076.09 1641.74 6091.55 1641.45 6197.67 1641.17 6534.96 1638.5 
6595.15 1639.93 6614.14 1640.21 6691.11 1639.31 6784.15 1637.63 6956.81 1644.09 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4129.86 .15 9989.29 .0210040.44 .l5 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9989.2910040.44 320 403.01 280 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

4129.86 7519.86 1648 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
4129.86 7142 1648 

a CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 1641.52 Element Left OB Channel Right OB 
Vel Head (ftl 0.42 Wt. n-Val. 0.150 0.020 0.150 
W.S. Elev (ftl 1641.10 Reach Len. iftl 320.00 403.01 280.00 
Crit W.S. (ftl 1640.83 Flow Area lsq ft) 4085.36 110.68 1655.29 
E.G. Slope lft/ft) 0.011887 Area lsq ft) 4256.25 110.68 1655.29 
Q Total (cfsl 10500.00 Flow lcfs) 6171.04 1474.15 2854.81 
Top Width lft) 3635.16 Top Width ifti 2699.30 51.15 884.71 
Vel Total Iftls) 1.79 Avg. Vel. (ftls) 1.51 13.32 1.72 
Max Chl D ~ t h  lftl 4.66 Hydr. Depth lft) 1.65 2.16 1.87 
Con". Total lcfsi 96304.3 con". lcfs) 56599.7 13520.7 26183.9 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

316.91 Wetted Per. lft) 2470.08 52.49 884.97 
1636.44 Shear (lblsq ft) 1.23 1.56 1.39 

8.40 Stream Power Ilblft sl 1.85 20.84 2.39 
2.63 Cum Volume lacre-ftl 1361.24 47.39 941.51 
0.05 Cum SA (acres) 682.78 18.81 363.74 

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. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Aieb W.P. %Conv. HydrD. Velocity 
Iftl (ftl ( c ~ s I  1sq ftl lft) (£ti IftIS) 
7059.58 7792 .OO 367.37 314.78 272.14 3.50 1.16 1.17 
7792.00 8524.43 1904.55 1255.83 732.94 18.14 1.71 1.52 
8524.43 9256.86 2568.88 1502.49 732.56 24.47 2.05 1.71 
9256.86 9989.29 1330.23 1012.26 732.44 12.67 1.38 1.31 
LB 9989.29 10002.08 642.15 40.18 13.88 6.12 3.14 15.98 
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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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 17.186 

INPUT 
Description: Baseline continues on east side of 114th St. 
Station Elevation Data num= 145 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4497.19 1638.31 4525.25 1638.13 4543.59 1638.12 4562.55 1638.14 5048.57 1638.21 
5070.78 1638.4 5088.24 1638.44 5377.01 1638.88 5394.1 1638.26 5411.94 1637.74 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4497.19 .15 9989.15 .0210043.19 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9989.1510043.19 297.26 396.01 290 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4497.19 8107.19 164311602.0613982.62 1643 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
4497.19 7664.26 164412088.8313982.62 1644 

CROSS SECTION OUTPUT 

E.G. Elev Iftl 
Vel Head lft) 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope lftlftl 
Q Total lcfsl 
Top Width (ftl 
Vel Total lftls) 
Max Chl Dpth lft) 
Conv. Total lcfsl 
Lenath Wed. lftl 
~in-ch El lftl 
Alpha 
Frctn Loss Ift) 
C & E LOSS Ift) 

Profile UPF 1 

1638.83 Element Left OB 
0.25 Wt. n-Val. 0.150 

1638.58 Reach Len. lft) 297.26 
1637.86 FlowArea lsq ftl 3632.62 
0.006176 Area lsq ft) 3866.90 
10500.00 Flow lcfs) 4383.33 
3808.03 Top Width Ift) 2117.70 

1.45 Avg. Vel. Iftls) 1.21 
5.43 Hydr. Depth (ftl 1.93 

133614.4 Conv. lcfs) 55778.7 
307.49 Wetted Per. lftl 1882.36 
1633.15 Shear (lblsq ftl 0.74 

7.64 Stream Power (lblft s )  0.90 
2.64 Cum Volume lacre-ft) 1331.40 
0.04 Cum SA (acres) 665.09 
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Warning: Divided flow computed far thls cross-section. 
Warning: The conveyance ratlo Iupstream 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 mi. between the current and previous cross 

section. This may indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lftl Iftl lcfsl lsa £ti (ftl (£ti (ftlsi 

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: Apache Junct FRS 
REACH: Spillway RS: 17.111 

INPUT 
Description: Baseline on east side of 114th St. 
Station Elevation Data nu",= 120 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4606.86 1635.16 4665.45 1635.93 4683.9 1636.33 4701.41 1636.01 4718.53 1635.08 
5027.01 1635.85 5047.06 1635.97 5066.77 1635.92 5299.63 1635.06 5318.11 1635.35 
5546.56 1634.64 5564.78 1634.76 5582.85 1634.98 5903.62 1634.9 5922.61 1634.78 
5941 R f i  1634.81 6064.89 1634.35 6085.92 1634.41 6106.68 1633.7 6364.39 1635.67 

Manning's n Values nun= 3 
Sta n Val Sta n Val sta n Val 

4606.86 .15 9993.67 .02 10032.9 .l5 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9993.67 10032.9 286.01 340.97 275 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

4606.86 8716.86 1641 
Blocked Obstructions nu",= 2 

Sta L Sta R Elev Sta L Sta R Elev 
4606.86 8099.25 164212149.8313997.43 1642 

CROSS SECTION OUTPUT Proflle #PF 1 
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E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev lftl 
Crit W.S. (ft) 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width (ftl 
Vel Total Ift/sl 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Lenoth Wtd. lftl 

Alpha 
Frctn Loss lftl 
C & E LOSS (ftl 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ft) 
Area (sq ftl 
Flow Icfsl 
Top Width (ftl 
Avg. Vel. (ft/sl 
Hydr. Depth Ift) 
Conv. (cfsl 
Wetted Per. (ft) 
shear (lb/sq ftl 
stream Power (lblft 
Cum Volume lacre-ft) 
Cum SA (acres) 

Left OB 
0.150 
286.01 
1867.30 

Channel Right 08 
0.020 0.150 
340.97 275.00 
102.21 3718.27 

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 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (cfs) ( s q  ft) (ftl (ftl (ftlsl 
8646.97 9320.32 1080.67 802.08 603.79 10.29 1.33 1.35 
9320.32 9993.67 1612.48 1065.22 673.35 15.36 1.58 1.51 
LB 9993.67 10003.48 611.76 34.59 11.04 5.83 3.53 17.69 

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 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 17.046 

INPUT 
Description: Baseline on west side of 114th St. 
Station Elevation Data num= 108 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4766.12 .15 9991.67 .03510011.15 .15 

Bank Sta: Left Right Lengths: Left Channel 
9991.6710011.15 320.73 334.71 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4766.12 8734.12 163912534.12 14160.5 1639 
Blocked Obstructions nwn= 1 

Sta L Sta R Elev 
4766.12 7671.44 1640 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 1633.30 
Vel Head (ft) 0.06 
W.S. Elev (ftl 1633.24 
Crit W.S. (ftl 1632.03 
E.G. Slope Iftlftl 0.007313 
Q Total (cfsl 10500.00 
TOP Width lftl 4733.49 
Vel Total Iftlsl 1.42 
Max Chl Dpth (ftl 5.01 
Conv. Total lcfsl 122781.5 
Length Wtd. (ftl 324.55 
Min Ch El (ftl 1629.25 
Alpha 1.84 
Frctn Loss (ftl 2.65 
C & E LOSS (ftl 0.01 

Right Coeff Contr. Expan. 
325 .I .3 

Element Left OB 
Wt. n-Val. 0.150 
Reach Len. l f t )  320.73 
Flow Area (sq ftl 2196.40 
Area (scl ftl 2612.78 
F ~ O W  (cis1 3123.60 
TOP Width (ftl 1567.17 
Avg. Vel. Ift/sl 1.42 
Hydr. Depth (ftl 2.18 
conv. (cfsl 36525.7 
Wetted Per. (ftl 1009.80 
Shear llb/sq ftl 0.99 
Stream Power Ilblft sl 1.41 
Cwn Volume lacre-ftl 1292.78 
Cum SA (acres) 641.05 

Channel Rioht OB 

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. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl ICfSl (Sq ftl iftl (£ti Ift/Sl 
8685.28 9338.48 759.52 624.34 356.57 7.23 1.75 1.22 

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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.983 

INPUT 
Description: 
Station Elevation Data num= 117 

Sta Elev Sta Elev Sta Elev Sta Elev stn Rlev 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4815.86 .15 9987.38 .03510012.88 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9987.3810012.88 314.66 337.78 317 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4815.86 8645.86 163412151.8614231.28 1634 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
4815.86 6491.26 1635 

CROSS SECTION OUTPUT Profile PPF 1 

E.G. Elev (ft) 
Vel Head lftl 
W.S. Elev (ftl 
Crit W.S. Iftl 
E.G. Slope Iftlft) 
Q Total Icfsl 
Top Width lft) 
Vel Total lft/sl 
Max Chl Dpth Ift) 
Conv. Total (cfs) 
Length Wtd. Iftl 
Min Ch El lftl . . 
Alpha 
Frctn Loss Iftl 
C & E LOSS lftl 

1630.64 Element 
0.18 Wt. n-Val. 

1630.47 Reach Len. lftl 
1629.78 Flow Area (sq ftl 
0.009157 Area lsq ftl 
10500.00 Flow Icfs) 
6544.83 Top Width lftl 

1.60 Avg. Vel. Iftls) 
6.51 Hydr. Depth Iftl 

109729.7 Conv. lcfsl 
321.24 Wetted Per. lftl 
1623.96 Shear Ilblsq ftl 

4.45 Stream Power llblft 
2.61 Cum Volume (acre-ftl 
0.05 Cum SA (acres) 

Left OB Channel Right OB 
0.150 0.035 0.150 
314.66 337.78 317.00 
1875.32 103.34 4566.92 
4210.66 103.34 6684.31 
2305.79 1018.74 7175.47 
3369.33 25.50 3150.00 

1.23 9.86 1.57 
1.47 4.05 2.14 

24096.6 10646.3 74986.8 
1278.05 27.34 2140.11 

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 crass sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl ICfSI ISq ftl lftl lftl IftIS) 
8048.06 8694 .50 80.78 68.02 48.64 0.77 1.40 1.19 
8694.50 9340.94 1198.42 931.82 591.30 11.41 1.58 1.29 
9340.94 9987.38 1026.58 875.47 638.11 9.78 1.37 1.17 
LB 9987.38 9993.75 111.59 16.31 6.91 1.06 2.56 6.84 
9993.75 10000.13 366.80 33.31 6.91 3.49 5.23 11.01 
10000.13 10006.50 385.39 34.02 6.76 3.67 5.34 11.33 

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 RIVER: Apache Junct FRS 
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REACH: Spillway RS: 1 6 . 9 1 9  

INPUT 
Description: 
Station Elevation Data nwn= 1 0 8  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4 6 7 6 . 9 7  1 6 2 6 . 6 7  4 6 9 3 . 9 9  1 6 2 6 . 6 5  4 7 0 9 . 3 3  1 6 2 6 . 6 8  5 1 9 1 . 2 3  1 6 2 7 . 1 4  5 2 0 9 . 1 6  1 6 2 7 . 1 1  
5 2 2 6 . 0 6  1 6 2 7 . 1 9  5 3 9 6 . 6 4  1 6 2 8 . 1 2  5 4 1 4  1 6 2 8 . 1 1  5 4 3 3 . 7 2  1 6 2 7 . 7 8  5 6 8 5 . 9  1 6 2 5 . 7 9  
5 7 0 3 . 4 4  1 6 2 5 . 8  5 7 2 2 . 1 1  1 6 2 5 . 8 7  5 9 8 6 . 7 4  1 6 2 5 . 7 6  5 9 9 0 . 7 7  1 6 2 5 . 3 5  5 9 9 9 . 2  1 6 2 5 . 9 1  
6 1 8 9 . 6 3  1 6 2 6 . 4 6  6 2 0 6 . 5 1  1 6 2 6 . 4 8  6 2 2 5 . 0 8  1 6 2 6 . 9 6  6566 1 6 2 6 . 9 2  6 6 7 5 . 7 1  1 6 2 6 . 2 8  
6 7 0 1 . 4 3  1 6 2 6 . 3 1  6 7 2 2 . 4 5  1 6 2 6 . 4 9  7 1 4 0 . 6 8  1 6 2 5 . 6 1  7 1 7 6 . 1 1  1 6 2 5 . 9 8  7 2 1 5 . 3 4  1 6 2 5 . 7 4  
7 2 2 9 . 7 6  1 6 2 6 . 2 3  7 7 4 8 . 3 2  1 6 2 6 . 0 3  7 7 6 0 . 1 7  1 6 2 3 . 5 9  7 7 7 4 . 8 8  1 6 2 5 . 1  8 0 2 6 . 5 2  1 6 2 4 . 3 7  
8 0 6 5 . 0 8  1 6 2 4 . 4 2  8 2 6 3 . 5 1  1 6 2 5 . 4 2  8 3 2 6 . 7  1 6 2 5 . 1 6  8 4 7 4 . 2 4  1 6 2 6 . 0 7  8 5 0 0 . 2 3  1 6 2 5 . 9 9  

8 9 6 8 . 5  1 6 2 7 . 5 3  8 9 9 7 . 1 3  1 6 2 7 . 5 6  9 0 2 3 . 6 7  1 6 2 7 . 1 4  9 0 4 6 . 9 8  1 6 2 6 . 1 1  9061.74  1 6 2 4 . 7 3  
9 1 0 2 . 6 8  1 6 2 7 . 4  9 1 3 6 . 7  1 6 2 6 . 8 3  9 1 7 1 . 9 2  1 6 2 6 . 3 8  9 8 6 5 . 5 2  1 6 2 5 . 1 1  9898.94  1 6 2 4 . 9 4  
9981.04  1 6 2 5 . 4 9  9 9 9 5 . 1 1  1 6 2 1 . 0 3  1 0 0 0 0  1 6 2 0 . 9 4 1 0 0 3 2 . 4 9  1 6 2 2 . 2 2 1 0 0 4 6 . 6 2  1 6 2 3 . 1  

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

Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

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

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 8 1 . 0 4 1 0 0 5 0 . 5 5  2 9 4 . 8 2  3 1 1 . 5 6  3 2 1 . 1 7  .1 . 3  

Ineffective Flow nun= 2  

a sta L sta R Elev Sta L Sta R Elev 
4 6 7 6 . 9 7  8 2 4 6 . 9 7  1 6 3 0 1 1 7 4 0 . 9 7 1 4 2 1 5 . 6 1  1 6 3 0  
Blocked Obstructions nun= 1 

Sta I. Sta R Elev 
4 6 7 6 . 9 7  5 3 9 6 . 6 4  1 6 3 1  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev ift) 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slope Iftlft) 
Q Total icfsl 
Top Width iftl 
Vel Total Iftlsl 
Max Chl Dpth (ftl 
Conv. Total icfsl 
Length Wtd. iftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ft) 

1 6 2 7 . 9 8  Element 
0 . 6 5  W t .  n-Val. 

1 6 2 7 . 3 3  Reach Len. ift) 
1 6 2 7 . 3 3   low Area (sq £ti 

0 . 0 0 7 3 4 4  Area isq £ti 
1 0 5 0 0 . 0 0  Flow (cfsl 

6 9 7 7 . 1 9  Top Wldth (ft) 
1 . 7 9  ~ v g .  Vel. (ftlsl 
6 . 3 9  Hydr. Depth Iftl 

1 2 2 5 2 4 . 1  Conv. fcfsl . . 
Wetted Per. ifti 

1 6 2 0 . 9 4  Shear Ilblsq ft1 
1 3 . 1 1  stream Power ilblft sl 

Cum Volume iacreftl 
rum SA (acres] 

Left OB 
0 . 1 5 0  

Channel Right OB 
0 . 0 3 5  0 . 1 5 0  

3 1 1 . 5 6  3 2 1 . 1 7  

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: 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 t he  current and previous cross 

section. This may indicate the need for additional cross sections. 

a FLOW DISTRIBUTION OUTPUT Profile #PC 1 
- 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl iftl iCfS1 (sg ft) iftl iftl (ftIS1 
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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: Divided flow computed for this cross-section. 
Warning: The conveyance ratio lugstream 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 RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.860 

INPUT 
Descriotion: 
~tatlon Elevation Data 

Sta F.1-v Sta 
nun= 120 
Elev Sta 

1624.73 4998.79 
1624.56 5538.71 

Elev Sta Elev Sta Elev 
1624.84 5015.38 1625.04 5163.42 1624.62 
1625.21 5559.61 1625.32 5579.47 1624.93 
1624.03 5978.5 1623.92 6014.41 1623.87 
1624.11 6429.07 1624.01 6449.45 1624.3 
1623.05 6944.08 1622.17 6952.17 1623.27 
1622.72 7405.57 1622.35 7411.74 1622.38 
1624.19 7593.68 1621.23 7607.96 1623.16 
1621.44 7993.5 1621.72 8087.49 1621.82 
1622.74 8541.85 1622.32 8568.45 1622.49 
1623.59 8817.79 1622.37 8828.79 1621.28 
1621.91 9035.98 1622.14 9054 1623.54 
1624.04 9303.68 1622.49 9314.8 1621.51 
1623.6 9417.16 1623.09 9426.01 1622.59 
1622.68 9787.96 1619.43 9834.03 1618.65 
1622.41 9989.53 1622.3 10000 1619.1 
1622.2110172.51 1621.92 10202.2 1622.2 
1622.7110526.86 1622.510531.69 1621.4 
1620.9910580.32 1620.7510582.43 1620.27 
1622.9111101.08 1622.5611123.71 1622.73 
1623.0511238.15 1623.1611389.81 1622.69 
1623.4111495.24 1622.8811531.89 1623.04 
1623.1911732.83 1622.6411747.53 1621.44 
1622.9212000.89 1621.74 12037.4 1622.07 
1624.36 12643.3 1623.9312979.65 1626.87 

Mannins's n Values nun= 7 ~- 

Sta n Val Sta n Val Sta n Val 
4687.12 .15 9989.53 .03510031.54 .15 

Bank Sta: Left Right ~engths: Left Channel ~ight Coeff Contr. Expan. 
9989.5310031.54 387 447.02 388.71 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4687.12 8754.84 162712197.8412979.65 1627 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev Iftl 1624.41 Element Left OB Channel Right OB 
Vel Head lftl 0.27 Wt. n-Val. 0.150 0.035 0.150 
W.S. Elev lftl 1624.14 Reach Len. (ft) 387.00 447.02 388.71 
Crit W.S. lft) 1623.80 Flow Area lsq ftl 1857.31 128.32 3523.45 
E.G. Slope lft/ftl 0.014734 Area lsg ftl 5191.70 128.32 3751.15 
Q Total Icfsl 10500.00 Flow Icfsl 3264.82 1376.80 5858.38 
Top Width Ift) 6788.10 Top Width lft) 4242.92 42.01 2503.17 
vel Total lft/s) 1.91 ~ v g .  vel. lfrlsl 1.76 10.73 1.66 
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Max Chl Dpth lit) 5.49 Hydr. Depth (ftl 1.59 3.05 1.63 
Conv. Total (cfsl 86502.4 conv. (cfsl 26896.6 11342.5 48263.3 

Length Wtd. lftl 393.27 wetted Per. iftl 1167.75 42.72 2166.96 
Min Ch El (ftl 1619.10 Shear (lb/sq ftl 1.46 2.76 1.50 
Alpha 4.84 Stream Power (lb/ft s) 2.57 29.65 2.49 

Frctn Loss (ftl 3.53 cum Volume (acre-ft) 1193.64 40.46 745.07 
C & E LOSS (ftl 0.06 Cum SA (acres1 565.71 16.73 264.37 

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 #PF 1 

 eft Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. 

(ftl lftl ( ~ £ 5 )  (sq ftl (ftl ifti 
8663.93 9326.73 528.13 464.92 504.22 5.03 0.92 
9326.73 9989.53 2736.69 1392.39 663.53 26.06 2.10 
LB 9989.53 10000.03 395.53 36.15 10.98 3.77 3.44 
10000.03 10010.54 560.44 43.99 10.64 5.34 4.19 
10010.54 10021.04 273.69 28.54 10.56 2.61 2.72 
10021.04 RB 10031.54 147.15 19.64 10.53 1.40 1.87 
10031.54 10400.05 1365.45 744.52 368.52 13.00 2.02 
10400.05 10768.57 1880.05 902.44 368.96 17.91 2.45 
10768.57 11137.08 719.43 506.87 368.52 6.85 1.38 
11137.08 11505.60 550.80 431.83 368.54 5.25 1.17 
11505.60 11874.11 509.66 412.21 368.62 4.85 1.12 
11874.11 12242.62 832.99 525.56 323.80 7.93 1.62 

Velocity 
(ft/SI 
1.14 
1.97 
10.94 
12.74 
9.59 
7.49 
1.83 
2.08 
1.42 
1.28 

Warning: Divided flow computed for this cross-section. 
warning: The conveyance ratio (upstream conveyance dlvided 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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.775 

INPUT 
Description: Left side flows blocked at Sta. 5848.92 as topographic data 

indicates that flow spillage to left side area is not likely even 
though cross section indicates that this may occur. If any 
spillage occurs, flow depths would be expected to be less than 0.5 
f t deep. 

Station Elevation Data num= 107 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4668.44 1621.21 4699.63 1621.63 4729.4 1621.4 4981.66 1621.28 5009.63 1620.96 
5187.75 1620.56 5205.22 1620.02 5219.57 1620.29 5572.44 1620 5587.74 1620.09 
5606.86 1619.81 5713.28 1619.77 5848.92 1620.41 5892.38 1619.77 5933.2 1620.16 
5973.98 1619.33 5992.07 1620.5 6048.56 1620.17 6061.45 1619.91 6079.97 1620.02 
6100.25 1619.72 6484.42 1620.23 6498.75 1619.65 6544.18 1620.26 6606.7 1619.88 
6631 -36 1619.73 6713 1620 6773 1620 6810 1619.66 7258.37 1618.7 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan 
9992.9710014.93 361.96 513.4 490 .1 .3 

Ineffective Flaw numr 2 
Sta L Sta R Elev Sta L Sta R Elev 

4668.44 7668.44 162411061.0313362.64 1624 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
4668.44 5848.92 1625 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Ift) 1620.82 Element Left OB Channel Rioht OB - 
Vel Head (ftl 0.07 Wt. n-Val. 0.150 0.035 0.150 
W.S. Elev (ftl 1620.75 Reach Len. lftl 361.96 513.40 490.00 
Crit W.S. (ftl 1619.59 Flow Area lsq ftl 5159.68 77.01 2389.92 
E.G. Slope lft/ftl 0.006028 Area lsq ftl 7746.22 77.01 4511.01 
Q Total Icfsl 10500.00 Flow lcfsl 6751.78 560.95 3187.26 
Top Width (ftl 6879.64 Top Width (ftl 4144.05 21.96 2713.63 
Vel Total lft/sl 1.38 Avg. Vel. (ft/sl 1.31 7.28 1.33 
Max Chl Dpth lftl 5.53 Hydr. Depth (ft) 2.22 3.51 2.28 
Conv. Total (cfsl 135240.6 Conv. (cfsl 86963.3 7225.1 41052.1 
Length Wtd. (ftl 416.17 Wetted Per. Ift) 2324.92 23.44 1046.67 
Min Ch El (ftl 1615.22 Shear llb/sq ftl 0.84 1.24 0.86 
Alpha 2.36 Stream Power llb/ft sl 1.09 9.01 1.15 
Frctn Loss (ftl 3.41 Cumvolume (acre-ftl 1136.17 39.41 708.21 
C & E LOSS lftl 0.06 CumSA (acres) 528.46 16.40 241.09 

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 (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile %PF I 

Left Sta Right Sta Flaw Area 
Ifti (ftl (CfSl (Sq ftl 
7330.71 7996.27 1441.61 939.45 

W.P. %Conv. HydrD. Velocity 
Iftl Iftl 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by mare than 0.5 ft (0.15 ml. 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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.678 

INPUT 
Description: Baseline crosses cross section on west side of Mountain Rd. 

approx. 200 ft south of intersection with Apache Trail. 
Station Elevation Data num= 96 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4743.95 1619.64 4796.8 1619.19 4825.27 1619.45 5201.51 1618.02 5384.27 1617.9 
5400.58 1617.94 5419.31 1617.64 6270.55 1617.06 6333.78 1617.34 6393.97 1617.14 
7006.72 1616.27 7027.33 1616.24 7049.26 1616.11 7685.56 1614.51 7706.83 1614.86 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4743.95 .15 9957.5 .0210050.85 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan 
9957.510050.85 430.64 490.1 305 .I .3 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4743.95 7473.95 162010876.9513795.69 1620 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 1617.35 Element  eft OB 
Vel Head lftl 0.70 Wt. n-Val. 0.150 
W.S. Elev lftl 1616.65 Reach Len. lftl 430.64 
Crit W.S. lftl 1616.65  low Area lsq ft) 4017.35 
E.G. Slope lft/ftl 0.011732 Area isq ft) 4542.87 
Q Total Icfsl 10500.00 Flow lcfsl 5937.57 
Top Width lftl 5851.74 ~ o p  Width lftl 3218.42 
Vel Total lft/sl 1.90 Avg. Vel. Iftlsl 1.48 
Max Chl Dpth lftl 4.73 Hydr. Depth lftl 1.62 
conv. Total lcfsl 96938.7 Conv. lcfsl 54817.2 
Length Wtd. lftl Wetted Per. lftl 2485.02 
Min Ch El lftl 1614.41 Shear Ilblsq ftl 1.18 
Alpha 12.63 Stream Power Ilblft s )  1.75 
Frctn Loss lftl Cum V o l m  lacre-ftl 1085.11 
C h E LOSS lftl Cum SA lacres) 497.87 

Channel Right OB 
0.020 0.150 

Warning: The enerqy emation could not be balanced within the specified number of iterations. - -  - 

The 
oroaram used critical de~th for the water surface and continued on with the . - 

calculations. 
Warning: Dlvided 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 

sect~on. This may lndicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta 
lft) 
7350.73 
8002.42 

Right Sta 
lftl 
8002.42 
8654.11 

Flow 
lcfsl 

1714.34 
1440.01 
1029.74 

Area 
(Sq ft) 
1034.45 
1013.53 
828.51 
1140.82 
46.11 
49.01 
51.56 
50.64 

835.49 
489.73 

% Conv. Hydr D. 
lft) lftl 

528.48 
652.30 
651.70 
652.54 

Warning; The energy equation could not be balanced within the specified number of iterations 
rnh- 

a program used critical depth for the water surface and continued on with the 
calculations. 
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. 
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CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.585 

INPUT 
Description: Baseline on west side of Mountain Rd 
Station Elevation Data num= 90 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

5048.94 .15 9975.72 .02810020.14 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9975.7210020.14 290 318.41 208.83 .1 .3 

Ineffective Flow num= I 
Sta L Sta R Elev 

5048.94 7493.94 1617 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev Iff) 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total (cfs) 
Top Width lft) 
Vel Total Iftls) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Lenoth Wtd. lftl 
~ i n - ~ h  El lft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS lft) 

1613.06 Element 
0.33 Wt. n-Val. 

1612.73 Reach Len. lftl 

Left OB Channel Right OB 
0.150 0.028 0.150 
290.00 318.41 208.83 

1612.43 Flow Area lsq ft) 4559.75 153.33 1801.28 
0.008335 Area lsq ft) 5078.16 153.33 1801.28 
10500.00 Flow Icfs) 6185.41 1694.01 2620.58 
4045.07 Top Wldth lft) 3118.18 44.42 882.47 

1.61 Avg. Vel. lftls) 1.36 11.05 1.45 
4.43 Hydr. Depth (ft) 1.84 3.45 2.04 

115007.5 Conv. lcfs) 67749.4 18554.6 28703.4 
280.34 wetted Per. lft) 2482.28 44.53 882.89 
1608.83 Shear llblsq ft) 0.96 1.79 1.06 

8.20 Stream Power (lblft s )  1.30 19.80 1.54 
2.34 Cum Volume (acre-ft) 1037.55 35.82 656.58 
0.08 Cum SA (acres) 466.55 14.95 199.56 

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. 

FLOW DISTRIBUTION OUTPUT Profile XPF I 

Left Sta Risht sta Flow Area W.P. %Conv. HvdrD. Velocirv 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy lass 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: Apache Junct FRS 
REACH: Spillway RS: 16.525 

INPUT 
Description: 
Station Elevation Data num= 88 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
4901.52 1612.18 5450 1610.57 5507 1610 5577 1610 5707.74 1610.58 
5745.79 1610.25 5794.8 1610.12 5814.48 1610.47 5847.66 1610.12 6133.72 1610.57 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4901.52 .15 9991.4 .02810009.42 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9991.410009.42 330 391.68 271.49 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4901.52 7061.52 161510761.5214023.82 1615 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 1610.64 
Vel Head Ift) 0.07 
W.S. Elev lft) 1610.57 
Crit W.S. Iftl 1609.30 
E.G. Slope lft/ft) 0.008336 
0 Total lcfsl 10500.00 
Top width iftl 5431.50 
Vel Total ift/sl 1.49 
Max Chl Dpth lftl 3.69 
Conv. Total lcfsl 115006.7 
Length Wtd. Iff) 327.53 
Mln Ch El lft) 1606.88 
Alpha 1.95 
Frctn Loss Iftl 3.29 
C & E LOSS lft) 0.00 

Element 
Wt. n-Val. 
Reach Len. If t) 
Flow Area isq £ti 
Area lsq ftl 
Flow lcfs) 
Top Width Iftl 
AVO. Vel. lft/sl 
~ydr. Depth iftl 
Conv. icfsl 
Wetted Per. Iftl 
shear llb/sq ftl 
Stream Power ilh/ft s )  
Cum Volume (acre--£t I 
Cum SA (acres) 

Left OB Channel Riaht OB 

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 #PF 1 

Left Sta Right Sta Flow Area W.P. % Canv. Hydr D. Velocity 
lft) Iftl iCfS1 ISq £ti lft) lft) 1ft/s1 
6810.23 7446.46 871.91 680.94 384.94 8.30 1.77 1.28 
7446.46 8082.70 2809.94 1680.12 636.26 26.76 2.64 1.67 
8082.70 8718.93 3178.37 1809.01 636.24 30.27 2.84 1.76 
8718.93 9355.17 1116.27 965.63 636.35 10.63 1.52 1.16 
9355.17 9991.40 1591.42 1194 -62 636.39 15.16 1.88 1.33 
LB 9991.40 9995.91 68.49 9.47 4.79 0.65 2.10 7.23 
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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 RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.451 

INPUT 
Description: 
Station Elevation Data num= 94 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

5215.51 .15 9986.27 .02810008.35 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9986.2710008.35 401.88 370.79 366.61 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

5215.51 6985.05 161210945.0513993.86 1615 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev lft) 
Vel Head If t) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope Iftlft 
Q Total lcfs) 
Top Width lftl 
Vel Total lftls) 
Max Chl Dpth lft) 
Conv. Total lcfsl 
Length Wtd. lft) 
Min Ch El lftl 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

Element Left DB Channel Right OB 
Wt. n-Val. 0.150 0.028 0.150 
Reach Len. lft) 401.88 370.79 366.61 
Flow Area lsq ft) 5597.01 29.68 826.70 
Area lsq ft) 7357.01 29.68 826.70 
Flow Icfsl 9413.03 212.11 874.85 
Top Width lftl 4651.72 22.08 888.14 
Avcl. Vel. ift/sl 1.68 7.15 1.06 
~ydr. Depth lft; 
Conv. lcfs) 
Wetted Per. lftl 
shear Ilblsq ftl 
Stream Power llblft s )  2.46 7.38 0.77 
Cum Volume lacre-ft) 938.98 34.79 645.60 
C m  SA (acres) 406.23 14.54 189.87 

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 UPF 1 

Left Sta Right Sea Flow Area W.P. %Conv. HydrD. Velocity 
lft) lft) 1Cf~) 1sq ft) lft) lftl IftlS) 
6408.20 7004.54 73.16 42.12 19.50 0.70 2.16 1.74 
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section. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile PPF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lft) lft) ICfS) 1sq ft) Ift) lft) IftIS) 
6362.55 6962.78 677.28 602.72 370.32 6.45 1.63 1.12 
6962.78 7563.00 1904.93 1359.84 600.25 18.14 2.27 1.40 
7563.00 8163.22 2715.36 1682.09 600.23 25.86 2.80 1.61 
8163.22 8763.44 2190.17 1478.60 600.27 20.86 2.46 1.48 
8763.44 9363.67 1036.26 943.77 600.34 9.87 1.57 1.10 

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: Apache Junct FRS 
REACH: Spillway RS: 16.265 

INPUT 
Descriotion: Baseline on 4th Ave 
Statlon Elevation Data nun= 112 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4720.35 1600.28 4750.75 1600.29 4820.08 1600.9 4891.42 1599.94 4922.23 1599.98 
4992.04 1600.85 5062.2 1599.53 5095.32 1599.42 5162.12 1599.45 5178.21 1599.86 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4720.35 .15 9951.96 .0210010.71 .15 

Bank Sta: Left Right Lengths: Left Charnel Right Coeff Contr. Expan. 
9951.9610010.71 323.21 438.39 331.63 .I .3 

IneffectiveFlow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4720.35 6110.35 160510696.7912690.41 1605 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
4720.35 4992.04 1606 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev lft) 1600.37 Element Left OB Channel Right OB 
Vel Head ift) 0.48 Wt. n-Val. 0.150 0.020 0.150 
W.S. Elev lft) 1599.89 Reach Len. (ft) 323.21 438.39 331.63 
Crit W.S. lft) 1599.79 Flow Area lsq ft) 6027.51 141.23 650.12 
E.G. Slope iftlft) 0.009524 Area lsq ft) 6295.91 141.23 650.12 
Q Total lcfs) 10500.00 Flow lcfs) 7924.82 1831.25 743.94 
Top Width lft) 4898.43 Top Width lft) 4335.29 58.75 504.39 
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Vel Total Ift/sl 1.54 
Max Chl Dpth (ft) 4.16 
Conv. Total (cfsl 107593.4 
Length Wtd. (ftl 339.48 
Min Ch El (ftl 1595.98 
Alpha 12.96 
Frctn Loss Iff) 3.17 
C & E LOSS (ftl 0.09 

Avg. Vel. (ft/sl 1.31 12.97 1.14 
Hydr. Depth (ft) 1.58 2.40 1.29 
Conv. (cfsl 81205.5 18764.8 7623.1 
Wetted Per. (ft) 3826.73 59.06 504.83 
Shear (lblsq ftl 0.94 1.42 0.77 
Stream Power (lb/ft sl 1.23 18.44 0.88 
Cum Volume (acre-ftl 805.74 32.66 636.18 
Cum SA (acres) 325.61 13.46 179.42 

warning: ~ivided 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 #PF 1 

 eft Sta Rlght Sta Flow Area W.P. % Conv. Hydr D. Veloclty 
(ft) (ftl (~fS1 (sq £ti (ftl (ftl (ft/SI 
6028.25 6682.20 883.62 758.97 560.63 8.42 1.36 1.16 
6682.20 7336.16 1968.33 1305.19 653.96 18.75 2.00 1.51 

Warning: Divided flow computed for this cross-section. 
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 RImR: Apache Junct FRS 
REACH: Spillway RS: 16.182 

INPUT 
Description: Baseline on 4th Ave. 
Station Elevation Data num= 120 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1597.92 4476.64 1597.67 4487.72 1598.63 
1598.41 4686.86 1597.31 4717.02 1597.36 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4328.73 .15 9959.07 .0210017.42 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9959.0710017.42 255 507.2 380 .1 .3 

Ineffective Flow n m =  2 
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sea L sta R Elev Sta L Sta R Elev 
4328.73 6038.73 160010472.8212633.19 1600 

Blocked Obstructions num= 1 
Sta L sea R Elev 

4328.73 5286.44 1601 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 
Vel Head lftl 

1597.11 Element 
0.19 Wt. n-Val 

Left OB Channel Right OB 
0.150 0.020 0.150 . . 

W.S. Elev lft) 1596.91 Reach Len. lft) 255.00 507.20 380.00 
Crit W.S. lftl 1596.23 Flow Area lsq ft) 6730.05 102.94 348.22 
E.G. Slope lftlft) 0.009193 Area lsq ft) 6943.19 102.94 363.47 
Q Total Icfs) 10500.00 Flow lcfsl 9162.53 1060.96 276.51 
TOP Width lft) 4920.49 TOP Width lft) 4383.11 58.35 479.03 
vei Total lftlsl 1.46 A V ~ .  Vel. lftls) 1.36 10.31 0.79 
Max Chl Dpth lft) 3.73 Hydr. Depth lftl 1.72 1.76 0.76 
Conv. Total lcfs) 109514.1 Conv. lcfs) 95564.4 11065.7 2884.0 
Length Wtd. lft) 283.95 Wetted Per. lft) 3921.54 59.15 455.52 
Min Ch El Ift) 1593.56 Shear Ilblsq ft) 0.98 1.00 0.44 
Alpha 5.78 Stream Power Ilblft s) 1.34 10.29 0.35 
Frctn Loss lft) 2.60 Cum Volume lacre-ft) 756.62 31.43 632.33 
C & E Loss (ft) 0.00 Cum SA (acres) 293.27 12.87 175.68 

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.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.086 

INPUT 
Description: Baseline crosses cross section on 4th Ave. approx. 500 ft east of 

Signal Butte Rd. 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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10643.85 1593.4310662.98 1594.5810769.26 1595.5210925.83 1596.8611042.12 1597.09 
11060.05 1597.3811249.86 159611664.53 1600.4911720.71 1601.56 11736.2 1600.41 
11753.19 1601.4311769.25 1601.3311778.88 1601.211827.64 1600.7412159.21 1602.82 a 12169.79 1602.4612345.82 1603.47 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4938.55 .15 9954.74 .0210024.66 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9954.7410024.66 272.52 446.48 350 .1 .3 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4938.55 5854.31 160010455.9612345.82 1600 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
4938.55 5827.8 1601 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev (ft) 
Crlt W.S. (ft) 
E.G. Slope lft/ftl 
Q Total ICfSI 
Top Wldth lftl 
Vel Total lftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. (ft) 
Mln Ch El Ift) 

1594 .SO Element Left OB Channel Right OB 
0.21 Wt. n-Val. 0.150 0.020 0.150 

1594.30 Reach Len. (ftl 272.52 446.48 350.00 
1593.59 Flow Area (sq ftl 6841.53 119.92 53.51 
0.009100 Area isgftl 6843.60 119.92 69.15 
10500.00 Flow Icfs) 9281.01 1206.26 12.73 
4548.03 Top Width lftl 4014.66 67.92 465.44 

1.50 Ava. Vel. lft/sl 1.36 10.06 0.24 
4 30 Hvdr. De~th iftl 1.71 1.77 0.13 .... ~~J ~ - -- ~~~ .~ ~, 

110072.6 Canv. (cfs) 97293.8 12645.4 133.4 
294.78 Wetted Per. lft) 4002.01 70.93 423.74 
1590.17 Shear (1b/sq ft) 0.97 0.96 0.07 

5.91 Stream Power llb/ft sl 1.32 9.66 0.02 
2.28 Cum Volume (acre-ftl 716.27 30.13 630.44 
0.03 Cum SA (acres) 268.69 12.13 171.56 

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 lndicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Warning: Divided flow computed for thls 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 RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.001 

INPUT 
Description: Baseline crosses cross section at intersection of 4th Ave. and 

Signal Butte Rd. 

a Station Elevation Data num= 116 
Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
4559 1593.79 4762.32 1593.06 4819.92 1592.65 4884.97 1594.05 4953.53 1592.83 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 
4559 .15 9937.97 .0210115.93 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9937.9710115.93 377.84 575.99 440 .1 .3 ~~~ ~ 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 
4559 5756.72 159610115.9312065.27 1596 

Blocked Obstructions n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 
4559 5389.89 159710508.0212120.82 1597 

CROSS SECTION OUTPUT Profile UPF 1 

E.G. Elev lft) 
Vel Head lftl 
W.S. Elev lft) 
Crit W.S. Ift) 
E.G. Slope lftlft) 
0 Total lcfsl . . 
Top Width lft) 
Vel Total Iftls) 
Max Chl Dpth lft) 
Conv. Total lcfsl 
Length Wtd. Ift) 
Min Ch El Ift) 
Alpha 
FrCtn LOSS lft) 
C & E LOSS lft) 

1592.20 Element Left OB 
0.12 Wt. n-Val. 0.150 

1592.07 Reach Len. lft) 377.84 
1591.00 Flow Area lsa ft) 7427.64 
0.006649 Area lsq ft) 7536.30 
10500.00 Flow lcfsl 9025.35 
4807.29 Top Width lft) 4373.08 

1.37 Avg. Vel. lftlsl 1.22 
4.67 Hydr. Depth lft) 1.79 

128773.7 Conv. lcfs) 110688.3 
406.80 Wetted Per. lft) 4141.26 
1588.97 Shear llblsq ft) 0.74 

4.16 Stream Power Ilhlft s l  0.90 
3.08 Cum Volume (acre-ft) 671.29 
0.01 Cum SA [acres) 242.45 

Channel Right OB 
0.020 
575.99 440.00 

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. 

FLOW DISTRIBUTION OUTPUT Profile UPF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lftl ICfS) 1sq ft) lftl Iftl lftlsl 
5231.37 5903.74 128.00 158.47 147.04 1.22 1.08 0.81 
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Warning: ~ivided flow computed for thls cross-section. 
Warnin": The enerw loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

2 . . 
section. This may indicate the need for additional cross sections. I 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.892 I 
INPUT 
Description: 
Station Elevation Data n m =  145 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
6nn7 R7 l5sn 39 5075.02 1589.01 5104.25 1589.11 5169.3 1590.22 5236.89 1588.64 

a F  527518 15R9.83 5398.58 1588.39 5427.76 1588.71 5497.5 1589.67 

I 
I 

Manning's n Values n m =  3 
Sta n Val sta n Val sta n Val 

5007.87 .15 9919.37 .0210038.26 .15 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan. 
9919.3710038.26 380 574.17 385.41 .1 .3 I ~ 

Ineffective Flow num- 2 
Sta L Sta R Elev Sta L Sta R Elev 

5007.87 6152.88 159210433.4112412.02 1592 
Blocked obstructions n m =  2 

Sta L, Sta R Elev Sta L Sta R Elev 
5007.87 5335.18 159310783.6712809.81 1593 

PROSS SF.~TTON OUTPUT Profile #PF 1 I 
E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lftl 

1589.11 Element Left OB Channel Right 08 
0.20 Wt. n-Val. 0.150 0.020 0.150 

1588.91 Reach Len. lft) 380.00 574.17 385.41 
9.58 Crlt W.S. lft) 1587.82 Flow Area lsq fti 5990.52 169.09 36 

E.G. Slope lft/ft) 0.008716 Area Is9 ftl 6468.56 169.09 636.51 
o ~ n t a l  i r f q i  10500.00 Flow icfsl 8662.06 1482.35 355.59 I . - - - - , - - - , ~~ . . 
Top Width lft) 4890.31 Tap Width lftl 
vel Total lft/s) 1.61 ~ v g .  Vel. Iftlsi 
Max Chl D ~ t h  lft) 5.62 Hydr. Depth lft) 
Conv. Total ICES) 112470.5 Conv. lcfs) 92783.5 15878. 
Length Wtd. lft) 418.77 Wetted Per. lftl 3459.54 119.00 354.86 
 in r h  ~l i f r i  1585.05 Shear llblso ftl 0.94 0.77 0.57 I . . . . . . . . -. , . . , 
Alpha 
Frctn Loss lftl 

m C & E LOSS lftl 

~~ ~~ - .  
4.87 Stream Power llb/ft s )  1.36 6.78 0.55 
3.67 Cum Volume lacre-ft) 610.55 25.87 625.98 
0.03 Cum SA (acres) 205.78 8.93 163.87 

Warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft 10.3 rn). between the current and previous cross 
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section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) (Cf.3) 1sq ft) lft) lft) lftls) 
5621.81 6235.75 67.32 76.21 82.93 0.64 0.92 0.88 

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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.784 

INPUT 
Description: Baseline crosses cross section on Signal Butte Rd. approx. 200 ft 

north of intersection with Broadway Ave. 
Station Elevation Data nun= 127 

Sta Elev sea Elev Sta Elev Sta Elev Sta Elev 
5254.05 1587.8 5459.58 1586.29 5462.95 1585.06 5499.88 1586.78 5518.54 1586.6 

Manning's n Values num= 3 
Sta n Val sea n Val Sta n Val 

5254.05 .15 9916.79 ,0210051.58 .15 

Bank Sea: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9916.7910051.58 370 461.26 344.31 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

5254.05 6864.02 158811140.4511732.97 1588 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
5254.05 5983.74 158911472.5711732.97 1589 

CROSS SECTION OUTPUT Profile XPF 1 
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E.G. Elev iftl 1585.41 Element Left OB Channel Right OB 
Vel Head iftl 0.46 Wt. n-Val. 0.150 0.020 0.150 
W.S. Elev Ifti 1584.95 Reach Len. iftl 370.00 461.26 344.31 
'crit W.S. (ftl 1584.48 Flow Area (sq ftl 4319.20 248.83 1643.52 
E.G. Slope (ftlftl 0.008916 Area lsq £ti 5056.88 248.83 1873.67 
Q Total icfsl 10500.00 Flow icfsl 5578.10 2635.35 2286.55 
Too width Lftl 4924.39 Too Width iftl 3516.05 132.74 1275.60 

~> . ~. 
ve1 ~ n r n l  Iftlsl 1.69 Ava. Vel. Iftls) 1.29 10.59 1.39 . . - . . . -. , - -. - , 
Max Chl Dpth Iftl 4.88 ~ydr. Depth lft) 1.54 1.87 1.71 
Conv. Total (cfsl 111197.3 Conv. (cfsl 59073.3 27909.0 24215.1 
Length Wtd. (ftl 377.74 Wetted Per. ifti 2798.49 134.15 959.44 
Min Ch El (ftl 1582.18 Shear (lh/sq ft) 0.86 1.03 0.95 
Aloha 10.31 Stream Power (lblft sl 1.11 10.94 1.33 
~rctn Loss Ifti 3.55 Cum Volume (acre-£ti 560.27 23.12 614.88 
C & E LOSS Iftl 0.10 Cum SA (acres) 172.64 7.29 155.17 

Warning: Divided flow computed for thls 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 UPF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
Iftl (ftl icfsl isq ft) lftl (ftl ift/si 
6419.73 7002.58 19.06 37.07 88.77 0.18 0.42 0.51 
7002.58 7585.42 398.09 441.44 455.30 3.79 0.97 0.90 

Warning: Divided flow computed for thls 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: Apache Junct FRS 
REACH: Spillway RS: 15.696 

INPUT 
Description: Baseline crosses cross sectlon an Signal Butte Rd. approx. 250 ft 

south of Broadway Ave. 
Station Elevation Data num= 128 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4710.11 1582.75 4735.93 1583.42 4749.47 1583.57 4770.07 1583.76 4795.72 1584.07 
4816.14 1584.09 4880.22 1582.71 4897.64 1584.89 5044.8 1583.62 5079.36 1583.12 
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Manning's n Values num= 3 
Sta n Val Sta n Val sea n Val 

4710.11 .15 9956.15 ,0210068.93 .15 

Bank Sta: Left Right Lengths: Left Channel Right 
9956.1510068.93 376.56 470.47 385.16 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4710.11 7467.3 1586.0511781.6612300.01 1586 
Blocked Obstructions num= I 

sea L sta R Elev 
4710.11 6001.57 1586 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev lftl 
Crit W.S. Iftl 
E.G. Slope lftlftl 
Q Total lcfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wed. Iftl 

Profile #PF 1 

1581.77 Element 
0.14 Wt. n-Val. 

1581.63 Reach Len. lftl 
1580.25 Flow Area lsq ftl 
0.009769 Area lsq ft) 
10500.00 Flow lcfs) 
5606.53 Top Width lft) 

1.54 Avg. Vel. Iftlsl 
7.40 Hydr. Depth Iftl 

106233.2 Conv. lcfsl 
399.72 Wetted Per. iftl 

COeff Contr. Expan 
.I .3 

Left OB Channel Right OB 
0.150 0.020 0.150 
376.56 470.47 385.16 
3596.75 136.25 3102.98 

~in-ch El If t I 1580.14 Shear llblsq ft) 0.89 0.74 1.14 
Alpha 3.94 Stream Power llblft sl 1.14 6.13 1.76 
Frctn Loss lftl 3.27 Cumvolume lacre-ftl 517.53 21.08 594.50 
C & E LOSS lftl 0.04 Cum SA (acres) 142.21 5.99 142.83 

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 £or additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile fPF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl Iftl I~f . 5 1  1sq ftl lftl lftl lftlsl 
7333.13 7988.89 1340.10 932.40 521.73 12.76 1.79 1.44 

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: Apache Junct FRS 
REACH: Spillway RS: 15.607 

INPUT 
Description: 
Station Elevation Data num= 130 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

5179.7 .15 9920.71 .0210054.92 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9920.7110054.92 409.72 545.69 344.4 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
5179.7 8183.94 158212222.7612561.22 1582.07 

a Blocked Obstructions nun= 2 
sta L Sta R Elev Sta L Sta R Elev 
5179.7 6369.26 158312377.6912561.22 1583 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 1578.46 Element 
Vel Head (ftl 0.53 Wt. n-Val. 
W.S. Elev (ftl 1577.93 ReachLen. Ifti 
Crit W.S. (ft) 1576.34 Flow Area (sq ftl 
E.G. Slope (ft/ftl 0.007034 Area (sq ftl 
Q Total (cis) 10500.00 Flow (CfS) 
TOP Width (ftl 5103.94 Top Width ift1 
Vel Total ift/sl 1.66 Avg. Vel. (ft/sl 
Max Chl Dpth (Etl 7.63 Hydr. Depth Ift1 
Conv. Total IcEsl 125198.5 Con". icfs) 
Length Wtd. (Etl 419.26 Wetted Per. ifti 
Min Ch El (ftl 1573.77 Shear ilb/sq ftl 
Alpha 12.32 Stream Power (lb/ft sl 
Frctn LOSS (ftl 2.99 Cum Volume (acre-ftl 
C & E LOSS (ftl 0.02 Cum SA (acres1 

Left OB 
0.150 
409.72 
2001.91 
3869.00 

Channel Rioht OB 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 Et 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
i f * )  (£t i  icfsl (SO £ti Iftl (ftl (ft/SI 
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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: Apache Junct FRS 
REACH: Spillway RS: 1 5 . 5 0 4  

INPUT 
Description: 
Station Elevation Data nun= 1 6 0  

sta 
5 2 9 6 . 2 7  
5 5 0 6 . 0 6  

Elev sta Elev sea Elev Sta Elev Sta Elev 
1 5 7 7 . 5 4  5415 .25  1 5 7 7 . 2 5  5425 .03  1 5 7 6 . 1 1  5456  1 5 7 6 . 0 4  5 4 8 8 . 1 9  1 5 7 6 . 1 6  
1 5 7 7 . 2 2  5 6 2 0 . 2 9  1 5 7 6 . 1 8  5629 .68  1 5 7 2 . 6 1  5 6 3 9 . 9 2  1 5 7 5 . 1 1  5 6 5 5 . 1 7  1 5 7 6 . 7 3  

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

5 2 9 6 . 2 7  . 1 5  9938 .98  .02  1 0 0 7 0 . 7  . 1 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 3 8 . 9 8  1 0 0 7 0 . 7  3 7 0  445 .22  3 9 0  .1 .3  

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

5296.27  8969 .62  1578 .05  1 2 6 0 5 . 3 1 4 3 4 3 . 1 8  1 5 7 8 . 2 5  
Blocked Obstructions num= 1 

Sta L Sta R Elev 
5296.27  6 4 6 7 . 4 5  1 5 8 0  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width eft) 
Vel Total (ftlsl 

1 5 7 5 . 4 5  Element Left 08 Channel Right OB 
0 . 7 5  Wt. n-Val. 0 . 1 5 0  0 . 0 2 0  0 .150  

1 5 7 4 . 7 0  Reach Len. (it) 3 7 0 . 0 0  445 .22  3 9 0 . 0 0  
1 5 7 4 . 7 0  Flow Area (sg ft) 8 9 4 . 7 6  3 2 4 . 3 3  4671 .20  

0 . 0 0 7 2 1 9  Area lsq ft) 3 4 5 1 . 9 7  324 .33  5202 .05  
1 0 5 0 0 . 0 0  Flow (cfs) 8 6 1 . 5 9  3732 .34  5 9 0 6 . 0 7  

5848 .37  TOP Width (ftl 2 6 9 9 . 8 7  1 3 1 . 7 2  3016 .78  
1 . 7 8  Avg. Vel. (ftlsl 0 . 9 6  1 1 . 5 1  1 . 2 6  
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Max Chl Dpth (ft) 7.41 Hydr. Depth (ftl 1.01 2.46 1 .84 
Conv. Total (cfs) 123577.5 Conv. (cfsl 10140.3 43927.0 69510.3 
~ength Wtd. lftl 403.44 Wetted Per. (£ti 890.13 131.77 2537.19 
Min Ch El (ftl 1571.86 Shear (lblsq ftl 0.45 1.11 0.83 
Alpha 15.12 Streampower (lblft sl 0.44 12.77 1.05 
Frctn Loss (ftl 0.62 cum Volume (acre-ftl 444.73 14.86 525.64 
C 6 E LOSS (ft) 0.21 Cum SA (acres) 87.24 2.99 105.72 

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: 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 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. 
~ote: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
I F + >  i f * \  lcfsl I an  f t l  lftl lftl Ift/sl 

warning: The energy equation could not he balanced within the specified number of iterations 
The 

program used critical depth for the water surface and continued on with the 
calculations. 
warning: Divlded flow computed for this cross-section. 
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:   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 addlti'onal cross sections. 
warning: The cross section had to be extended vertically durlng the critlcal depth calculations. 
Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

section. This may lndicate 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: Apache Junct FRS 
REACH: Spillway RS: 15.419 

INPUT 
Descri~tian: Blocked Obstruction Option used to remove detention basin from the 

effective conveyance area. 
Station Elevation Data num= 158 
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

5122.82 .15 9932.47 .02810066.08 .15 

Bank Sta: Left Right Lengths: Left Channel Right COeff Contr. Expan 
9932.4710066.08 390 307.29 328.78 .1 .3 

Ineffective Flaw num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

5122.82 9406.33 1575.8913238.0514922.82 1575.89 
Blocked Obstructions nun= 1 

sea L Sta R Elev 
12678.4813207.82 1570 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. Iftl 
E.G. slope.ift/ft) 
Q Total Icfsl 
Top Width ift) 
Vel Total lftlsl 
Max Chl Dpth ift) 
conv. TOCL I C ~ S I  
Length Wtd. ift) 
Min Ch El ift) 
Alpha 
Frctn Loss ift) 
C h E LOSS iftl 

1573.71 Element Left OB Channel Right OB 
0.04 Wt. n-Val. 0.150 0.028 0.150 

1573.68 Reach Len. (Etl 390.00 307.29 328.78 
1570.59 Flow Area isq ftl 885.15 532.00 12992.55 
0.000648 Area (sq ft) 9861.21 532.00 15789.03 
10500.00 Flaw icfsl 315.50 1804.67 8379.82 
8882.50 Top Width iftl 4178.78 133.61 4570.11 

0.73 Avg. Vel. iftlsl 0.36 3.39 0.64 
9.95 Hydr. Depth iftl 1.68 3.98 4.10 

412625.7 Conv. icfsl 12398.5 70919.5 329307.7 
327.84 Wetted Per. iftl 526.44 133.63 3174.60 
1568.96 Shear ilblsq ftl 0.07 0.16 0.17 

4.36 Stream Power ilblft s) 0.02 0.55 0.11 
0.03 Cum Volume (acre-ftl 388.19 10.48 431.67 
0.01 Cum SA iacresl 58.03 1.63 71.76 

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, 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
iftl iftl icfs) (sq ft) iftl lftl iftl~l 
9331.26 9932.47 315.50 885.15 526.44 3.00 1.68 0.36 
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Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divrded by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.361 

INPUT 
Description: Inmediately 
Station Elevation Data 

Sta Elev sta 

Upstream of CAP 
nun= 219 
Elev Sta 

1570.46 4743.16 
Elev Sta 

1570.65 4765.95 
1586.76 4943.2 

Elev Sta 
1572.8 4788.68 
1584.3 4985.49 

Elev 
1579.39 
1582.25 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4695.67 .15 9953.17 .02510036.99 .l5 

Bank Sta: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan 
9953.1710036.99 224.47 218.48 231.22 .1 . 3  

Ineffective Flow n m =  2 
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Sta L Sta R Elev Sta L Sta R Elev 
4695.67 9622.6 158513590.7715846.39 1579.89 
Blocked Obstructions num= 2 

Sta L Sta R Elev sea L sea R Elev 
4695.67 4907.66 159015846.3915846.39 1580 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev (ftl 1573.67 
Vel Head I f  tl 0.01 
W.S. Elev lftl 1573.66 
Crit W.S. (ft) 1563.77 
E.G. Slope lftlftl 0.000038 
Q Total (cfs) 10500.00 
Top Width lft) 10597.62 
Vel Total Iftls) 0.32 
Max Chl Dpth Iftl 16.71 
Conv. Total (cfsl 1696315.0 
Length Wtd. (ftl 218.48 
Min Ch El lft) 1561.37 
Alpha 6.99 
Frctn Loss (ftl 
C & E LOSS (ftl 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area (so ftj . . 
Area (sq ftl 
Flow (cfsl 
Top Width lftl 

FLOW DISTRIBUTION OUTPUT Profile XPF 1 

Avg. Vel. Iftls) 
Hydr. Depth (ftl 
Conv. (cfs) 
Wetted Per. (ft) 
shear Ilblsq ft) 
stream Power (lblft sl 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left Sta Right sea 
Iff1 (ftl 
9295.98 9953.17 
LB 9953.17 9974.13 
9974.13 9995.08 

Flow 
(cfsl 

652.69 
441.28 
458.32 
476.63 

Area 
Isq ftl 
2655.66 
237.69 
243.16 
248.94 
254.72 

8870.25 
8091.28 
6449.30 
3958.57 
2095.63 

W.P. 
lft) 

330.94 
20.96 
20.96 

Left OB Channel Right OB 
0.150 0.025 0.150 

% Conv Hydr D. 
(ft) 
8.03 
11.34 

CULVERT RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.340 

INPUT 
Description: Culverts under CAP. 
Size of culverts in Culvert Groups W 1 ,  2, and 

6 reduced to 0.5 ft dim. in order to render culverts ineffective 
in conveying flows (outside effective flaw limits). 

Distance from Upstream XS = 3 7 
DeckIRoadway Width - - 160 
Weir Coefficient - - 2.8 
Bridge DecktRoadway Skew = 
Upstream DeckIRoadway Coordinates 

nun= 85 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4695.67 1577.06 4836.58 1577.06 4887.67 1583.09 
4897.95 1583.41 4937.04 1585.44 4971.52 1586.56 

Velocity 
IftlSI 
0.25 

Apache Junction FRS Full Spillway Flaw 
Page 68 of 83 





Downstream Bridge Cross section Data 
Station Elevation Data n u =  168 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4822.77 1576.4 4910.4 1576.62 4969.53 1577.93 5001.36 1576.18 5047.52 1583.14 
5075.79 1584.14 5113.38 1583.69 5138.77 1582.58 5199.14 1580.27 5204.38 1580.28 

Manning's n Values nun= 3 
sea n Val sea n Val Sta n Val 

4822.77 .03 9939.51 .02510087.53 .03 

Bank Sta: Left Right CoeEf Contr. Expan. 
9939.5110087.53 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4822.77 8744.03 158013432.3716072.17 1580 
Blocked Obstructions n u =  1 
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Sta L Sta R Elev 
16072.1716072.17 1575 

Upstream Embanhent side slope - - horiz. to 1.0 vertical 
Downstream Embankment side slope . . horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 

Enerm, head used in spillway design - - 

Spillway height used in design . - 

Weir crest shape = Broad Crested 

Number of Culverts = 6 

Culvert Name Shape Rise Span 
CULVERT#1 Circular .5 
FHWA Chart U 1 - Concrete Pipe Culvert 

~ ~ 

FHWA scale # 3 - Groove end entrance; pipe projecting from fill 
solution Criteria = Highest U.S. EG 
culvert upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

37 170 .013 .9 1 
Number of Barrels = 5 
Upstream Elevation = 1560 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
6159.67 6167.67 6175.67 6183.67 6191.67 

Downstream Elevation = 1559 
Centerline Stations 

Sta. sta. sta. Sta. Sta. 
6156.77 6164.77 6172.77 6180.77 6188.77 

Culvert Name Shape Rise Span 
CULVERT#2 Circular .5 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 3 - Groove end entrance; pipe projecting from fill 
Solution Criteria = Highest U.S. EG 
Culvert U ~ s t m  Dist Length n Value Entrance Loss Coef Exit Loss Coef 

Number of Barrels = 5 
Upstream Elevation = 1560.1 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
7439.67 7447.67 7455.67 7463.67 7471.67 
Downstream Elevation = 1559.1 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
7456.77 7464.77 7472.77 7480.77 7488.77 

Culvert Name Shape Rise Span 
CULVERTU3 Circular 6 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 3 - Groove end entrance; pipe projecting from fill 
Solution Criteria = Highest U.S. EG 
Culvert upstm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

3 7 170 .013 . 9  1 
Number of Barrels = 5 
Upstream Elevation = 1559.4 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
9959.67 9967.67 9975.67 9983.67 9991.67 
Downstream Elevation = 1558.4 
Centerline Statlons 

Sta. Sta. Sta. Sta. Sta. 
9976.77 9984.77 9992.7710000.7710008.77 

Culvert Name Shape Rise Span 
CULVERT#4 Circular 6 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 3 - Groove end entrance; pipe projecting from fill 
Solution Criteria = Highest U.S. EG 
Culvert Upstm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

37 i62 ,013 
Number of Barrels = 5 
Upstream Elevation = 1561 
Centerline Stations 

Sta. sta. sta. Sta. sta 
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12509.6712517.6712525.6712533.6712541.67 
Downstream Elevation = 1560 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
12536.7712544.7712552.7712560.7712568.77 

Culvert Name Shape Rise Span 
CULVERTX5 Circular 6 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 1 - Square edge entrance with headwall 
Solution Criteria = Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

3 7 180 ,013 .9 1 
Number of Barrels = 3 
Upstream Elevation = 1560 
Centerline Stations 

Sta. Sta. Sta. 
13402.6713410.6713418.67 
Downstream Elevation = 1558.7 
Centerline Stations 

Sta. Sta. sea. 
13379.7713387.7713395.77 

Culvert Name Shape Rise Span 
CULVERTX6 Circular .5 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 3 - Groove end entrance; pipe projecting from fill 
Solution Criteria = Highest U.S. EG 
culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss 

3 7 190 ,013 .9 
Number of Barrels = 2 
upstream Elevation = 1555.2 
Centerline Stations 

sea. sta. 
14903.6714910.67 
Downstream Elevation = 1554.4 
Centerline Stations 

Sta. Sta. 
14895.7714902.77 

CULVERT OUTPUT Profile XPF I 
Culvert ID : CULVERTXl 

Culv Q lcfsl 5.61 Culv Vel In lft/s) 5.71 
# Barrels 5 Culv Vel Out lft/sl 5.71 
Q Barrel Icfsl 1.12 Culv Inv El Up lftl 1560.00 
E.G. US. lft) 1573.67 Culv Inv El Dn lft) 1559.00 
W.S. US. (ftl 1573.66 Culv Frctn Ls Ift) 6.79 
Delta EG lft) 7.53 Culv Ext Lss (ft) 0.28 
Delta WS (ftl 7.74 CulvEntLss lft) 0.46 
E.G. IC lft) 1561.38 Q Weir Icfs) 5168.87 
E.G. OC lft) 1573.68 Weir Sta Ltt Ift) 9622.60 
Culvert Control Outlet Weir Sta Rgt Iff) 13590.77 
Culv WS In lftl 1560.50 Weir Submerg 0.00 
Culv WS Out lftl 1559.50 Weir Max Depth lft) 5.26 
Culv Nml Depth lftl 0.50 Weir Avg Depth lft) 0.58 
Culv Crt Depth lftl 0.50 Wr Flw Area lsq ft) 1722.99 
Culv Ful Lngh Ift) 170.00 MinTopRd Ift) 1572.27 

Note: The normal depth exceeds the height of the culvert. The program assumes that the normal 
depth is equal to the height of the culvert. 

Note: Culvert critical depth exceeds the height of the culvert. 

CULVERT OUTPUT Profile #PF 1 
Culvert ID : CULVERT112 

Culv 0 Icfsl 5.61 Culv Vel In lft/sl 5.71 
# Bariels 5 Culv Vel Our l f t / + l  5 71 - .-. 
Q Barrel (cfs) 1.12 Culv Inv El Up lftl 1560.10 
E.G. US. lftl 1573.67 Culv Inv El Dn Iftl 1559.10 
W.S. US. (ftl 1573.66 Culv Frctn Ls lft) 6.79 
Delta EG lftl 
Delta WS (ftl 
E.G. IC Iftl 

7.53 CulvExt Lss Ift) 0.28 
7.74 Culv Ent Lss Ift) 0.46 

1561.48 Q Weir (cfs) 5168.87 
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E.G. OC (ft) 1573.68 Weir Sta Lft lft) 9622.60 
Culvert Control Outlet Weir Sta Rgt Ift) 13590.77 
Culv WS In (ft) 1560.60 weir Submerg 0.00 
Culv WS Out Ift) 1559.60 Weir Max Depth (£ti 5.26 
Culv Nml Depth lft) 0.50 Weir Avg Depth ift) 0.58 
Culv Crt Depth (ftl 0.50 wr Flw Area (sq ft) 1722.99 
Culv Fu1 Lngh ift) 170.00 Min Top Rd lft) 1572.27 

Note: The normal depth exceeds the height of the culvert. The program assumes that the normal 
depth is equal to the height of the culvert. 

Note: Culvert critical depth exceeds the height of the culvert. 

CULVERT OUTPUT Profile #PF 1 
Culvert ID : CULVERT#3 

Culv Q icfsl 
# Barrels 
Q Barrel lcfs) 
E.G. US. Ift) 
W.S. US. Iftl 
Delta EG ift) 
Delta WS iftl 
E.G. IC ift) 
E.G. OC ift) 
Culvert Control 
Culv WS In ift) 
Culv WS out iftl 
Culv Nml Depth lft) 
Culv Crt Depth ift) 
Culv Fu1 Lngh ift) 

Outlet 
1565.40 
1564.40 

CULVERT OUTPUT Profile #PF 1 
Culvert ID : CoLVERT#4 

Culv Q (cfs) 
# Barrels 
Q Barrel icfs) - 
E.G. US. ift) 
W.S. US. ift) 
Delta EG ift) 
Delta WS lftl 

C U ~ V  WS out lft) 
Culv Nml Depth ift) 
Culv Crt Depth ift) 
Culv Fu1 Lngh iftl 

culv Vel In ift/s) 14.46 
Culv Vel Out ift/s) 14.46 
Culv Inv El Up lft) 1559.40 
Culv Inv El Dn lft) 1558.40 
Culv Frctn Ls ift) 1.58 
Culv Ext Lss ifti 3.02 
Culv Ent Lss ift) 2.92 
Q weir icfs) 5168.87 
Weir Sta Lft ift) 9622.60 
Weir Sta Rgt ift) 13590.77 
Weir Submerg 0.00 
Weir Max Depth (ftl 5.26 
Weir Avg Depth iftl 0.58 
Wr Flw Area isq ft) 1722.99 
Min Top Rd ift) 1572.27 

2053.72 Culv Vel In ift/s) 14.53 
5 Culv Vel Out (ftls) 14.57 

410.74 Culv Inv El Up (ttl 1561.00 
1573.67 Culv Inv El Dn itt) 1560.00 
1573.66 Culv Frctn Ls lft) 1.51 

7.53 Culv Ext Lss (ft) 3.07 
7.74 Culv Ent Lss ift) 2.95 

1571.81 Q Weir icfs) 5168.87 
1573.67 Weir Sta Lft ift) 9622.60 
Outlet Weir Sta Rgt ift) 13590.77 
1567.00 Weir Submerg 0.00 
1565.92 Weir Max Depth ift) 5.26 

6.00 Weir Avg Depth (it) 0.58 
5.38 Wr Flw Area isq Et) 1722.99 

138.49 Min Top Rd ift) 1572.27 

Note: The normal depth exceeds the height of the culvert. The program assumes that the normal 
depth is equal to the height of the culvert. 

CULVERT OUTPUT Profile #PF 1 
Culvert ID : CULVERT#5 

Culv Q icfsl 1219.51 
# Barrels 3 
Q Barrel lcfs) 406.50 
E.G. US. iftl 1573.67 . . 
W.S. US. (£ti 
Delta EG lft) 
Delta WS lft) 
E.G. IC ift) 
E.G. OC (ft) 
Culvert Control Outlet 

~ -~~ . ~, ~ ~ 

Culv WS Out Iftl 1564.70 
Culv Nml Depth lft) 
Culv Crt Depth lft) 5.36 
Culv Fu1 ~ n i h  lft) 180.00 

Culv Vel In (ftls) 14.38 
Culv Vel Out Iftls) 14.38 
Culv Inv El Up (ft) 1560.00 
Culv Inv El Dn (£t) 1558.70 
Culv Frctn Ls ift) 1.66 
Culv Ext LSS lft) 2.99 
Culv Ent Lss lft) 2.89 
Q Weir icfsl 5168.8'7 
Weir Sta Lft (ft) 9622.60 
Weir Sta Kgt (ft) 13590.77 
Weir Suhmerg 0.00 
Weir Max Depth (€ti 5.26 
Weir Avg Depth (tt) 0.58 
Wr Flw Area (sq ft) 1722.99 
Min Top Rd ifti 1572.27 
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CULVERT OUTPUT Profile #PF 1 
Culvert ID : CULVERT#6 

Culv Q icfs) 2.13 
X Barrels 2 
Q Barrel icfs) 1.07 
E.G. US. iftl 1573.67 
W.S. US. ift) 1573.66 
Delta EG iftl 7.53 
Delta WS iftl 7.74 
E.G. IC iftl 1556.48 
E.G. OC iftl 1573.65 
Culvert Control Outlet 
Culv WS In i ft) 1555.70 
Culv WS Out ift) 1554.90 
Culv Nml Depth ift) 0.50 
Culv Crt Depth ift) 0.50 
Culv Ful Lngh ift) 190.00 

Culv Vel In [ftls) 
Culv Vel Out ift/s) 
Culv Inv El Up Ift) 
Culv Inv El Dn Ift) 
Culv Frctn Ls iftl 
Culv Ext LSS ift) 
Culv Ent Lss ift) 
0 Weir Icfs) . . 
Weir Sta Lft ift) 
Weir Sta Rgt iftl 
Weir Submerg 
Weir Max Depth ift) 
Weir Avg ~eith ift) 
Wr Flw Area isq ft) 
Min Top Rd ift) 

Note: The normal depth exceeds the height of the culvert. The program assumes that the normal 
depth is equal to the height of the culvert. 

Note: Culvert critical depth exceeds the height of the culvert. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.320 

INPUT 
Description: Immediately Downstream of CAP 
Station Elevation Data num= 168 

Sta Elev Sta Elev Sta Elev Sta Elev Sea  lev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4822.77 .03 9939.51 .02510087.53 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9939.5110087.53 88.46 84.3 74.33 .1 .3 

Ineffective Flow n m =  2 
sea L Sta R Elev Sta L Sta R Elev 
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4822.77 8744.03 158013432.3716072.17 1580 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
16072.1716072.17 1575 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev iftl 
Vel Head ift) 
w.S. Elev iftl 
Crit W.S. (ftl 
E.G. Slo~e Iftlftl - - 

Q Total icfs) 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth Ift) 
Conv. Total (cfsl 
Lenoth Wtd. iftl 
 in-ch El ift) 
Alpha 
Frctn Loss Ift) 
C & E Loss ift) 

Element 
Wt. n-Val. 
Reach Len. i f  tl 
Flow Area isq f t) 
Area (sq ftl 
Flow IcfSI 
Top Width Iftl 
Avg. Vel. iftls) 
Hydr. Depth lftl 
Conv. icfs) 
Wetted Per. ift) 
Shear ilblsq ft) 
Stream Power (lblft sl 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB Channel Right OB 
0.025 0.030 

88.46 84.30 74.33 
544.97 2856.91 

Warning: Divided flow computed for this cross-section. 
Warnina: The cross-section end goints 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 
f nr 

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 #PF I 

, a<*   SF^ ~ i m h r  sta Flow Area W.P. % Conv. Hydr D. Velocity 

Warning: Divided flow computed for thls cross-section. 
Warning: The cross-section end points had to he extended vertically for the computed water 
surface. 
Warnlng: The velocity head has changed by more than 0.5 ft (0.15 m). This may indlcate the need 
for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.304 

INPUT 
Description: 
Station Elevation Data num= 131 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values numr 3 
Sta n Val sta n Val Sta n Val 

4873.16 .15 '9893.55 .02510096.37 .15 

Bank Sta: Left Right Coeff Contr. Expan. 
9893.5510096.37 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4873.16 9314.1 1580.14 13420.316164.68 1580.09 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
16164.6816164.68 1575 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope Iftlft) 
Q Total (cfsi 
Top Width (ftl 
vel Total Ift/sl 
Max Chl Dpth Ift) 
Conv. Total (cfs) 
Length Wtd. Ift) 
Min Ch El ifti 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

1565.87 Element Left OB Channel 
1.09 Wt. n-Val. 0.150 0.025 

1564.78 Reach Len. (ft) 
1564.78 Flow Area (sq ft) 157.44 796.45 
0.004348 Area (sq ft) 22152.30 796.45 
10500.00 Flow (cfs) 113.17 7762.25 
7991.47 Top Width fft) 3071.32 202.82 

2.68 Avg. Vel. (ftls) 0.72 9.75 
12.49 Hydr. Depth (ft) 1.15 3.93 

159245.3 Conv. (cfs) 1716.4 117724.0 
Wetted Per. (ft) 136.37 203.08 

1559.19 Shear (lb/sq ft) 0.31 1.06 
9.84 Stream Power (lblft sl 0.23 10.37 

Cum Volume (acre-ftl 
Cwn SA (acres) 

Right 08 
0.150 

Warning: Divided flow computed for this cross-section. 
Warning: Slope too steep for slope area to converge during supercritical flow calculations 
(normal 

depth is below critical depth). Water surface set to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ifti (CfSl fSq ft) (ftl (ft) (ftlsl 
9266.00 9893.55 113.17 157.44 136.37 1.08 1.15 0.72 

Warning: Divided flow computed for this crass-section. 
Warning: Slope too steep for slope area to converge during supercritical flow calculations 
(normal 

depth is below critical depth). Water surface set to critical depth. 
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SUMMARY OF W I N G ' S  N VALUES 

River:Apache Junct FRS 

nl n2 
nll n12 

Reach River Sta. 
n7 n8 n9 n10 

Spillway 20.000 
Spillway 19.993 
Spillway 19.975 
Spillway 19.896 
Spillway 19.812 
Spillway 19.735 
Spillway 19.665 
Spillway 19.581 
Spillway 19.504 
Spillway 19.410 
Spillway 19.303 
Spillway 19.208 
Spillway 19.110 
.15 .09 .028 .09 
Spillway 19.012 
Spillway 18.920 
Spillway 18.817 
Spillway 18.730 
Suillwav 18.654 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Snillwav 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Suillwav 
Spillway 
Splllway 
Spillway 
Splllway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

.15 
Culvert 

.03 

.15 

a 
SlJMMARY OF REACH LENGTHS 
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River: Apache Junct FRS 

Left 

43.28 

Channel 

34.75 

Right Reach River Sta 

Spillway 
Spillway 
Spillway 
spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

2 2 4 . 4 7  
Culvert 

88.46 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Apache Junct FRS 

Reach River Sta. Contr. Expan 

Spillway 20.000 .3 .5 
Spillway 19.993 .3 .5 
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Spillway 
Spillway 
Spillway 
Spillway 
Suillwav 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
S~illwav 
spillwe.; 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

15.504 .1 
15.419 .1 
15.361 .1 
15.340 Culvert 
15.320 .1 

Apache Junction FRS 
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Profile Output Table - Standard 'l iable I 

Reach River Sta Q Total Min Ch El W.S. Elev 
(cfs) (it) lftl 

Crit W.S. 
(ftl 

E.G. Elev 
lftl 

E.G. Slope 
Iftfft) 

Vel Chnl F 
Iftlsl 

'low Area 
( s q  ft) 

Top Width Froude 
(£ti 

# Chl 

Spillway 20.000 
Spillway 19.993 
Spillway 19.975 
Spillway 19.896 
Spillway 19.812 
Spillway 19.735 
Spillway 19.665 
Spillway 19.581 
Spillway 19.504 
Spillway 19.410 
Spillway 19.303 
Spillway 19.208 
Spillway 19.110 
Spillway 19.012 
Spillway 18.920 
Spillway 18.817 
Spillway 18.730 
Spillway 18.654 
Spillway 18.550 
Spillway 18.481 
Spillway 18.397 
Spillway 18.320 
Spillway 18.247 
Spillway 18.171 
Spillway 18.051 
Spillway 17.941 
Spillway 17.844 
Spillway 17.761 
Spillway 17.674 
Spillway 17.601 
Splllway 17.480 
Spillway 17.336 
Spillway 17.262 
Spillway 17.186 
Spillway 17.111 
Spillway 17.046 
Spillway 16.983 
Spillway 16.919 
Spillway 16.860 
Spillway 16.775 
Spillway 16.678 
Spillway 16.585 
Spillway 16.525 
Spillway 16.451 
Spillway 16.381 
Spillway 16.265 

Apache Junction FRS Full Spillway Flaw 
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Spillway 16.182 
Spillway 16.086 
S~illwav 16.001 
Spillway 15.892 
Spillway 15.784 
Spillway 15.696 
Spillway 15.607 
Spillway 15.504 
Spillway 15.419 
Spillway 15.361 
Spillway 15.340 
Spillway 15.320 
Spillway 15.304 

10500.00 1571.86 1574.70 1574.70 1575.45 0.007219 11.51 5890.29 5848.37 1.29 
10500.00 1568.96 1573.68 1570.59 1573.71 0.000648 3.39 14409.71 8882.50 0.30 
10500.00 1561.37 1573.66 1563.77 1573.67 0.000038 1.90 33105.20 10597.62 0.10 
Culvert 
10500.00 1560.30 1565.92 1564.81 1566.14 0.001427 5.73 3401.89 4697.55 0.50 
10500.00 1559.19 1564.78 1564.78 1565.87 0.004348 9.75 3924.69 7991.47 0.87 

Profile Output Table - Standard Table 2 

Reach River Sta E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Ch-el Q Right TOP Width 
Iftl Iftl Iftl Iftl Iftl ICfS) I~f.5) Icfsl Ift) 

Spillway 20.000 
Spillway 19.993 
Spillway 19.975 
Spillway 19.896 
Spillway 19.812 
Spillway 19.735 
S~illwav 19.665 
Gillwa; 19.581 
Spillway 19.504 
Spillway 19.410 
Spillway 19.303 
Spillway 19.208 
SDillwaV 19.110 

Spillway 18.920 
Spillway 18.817 
Spillway 18.730 
Spillway 18.654 
S~illwav 18.550 
Spillway 18.481 
Spillway 18.397 
Spillway 18.320 
Spillway 18.247 
Spillway 18.171 
Spillway 18.051 
Spillway 17.941 
Spillway 17.844 
Spillway 17.761 
Spillway 17.674 
Spillway 17.601 
Spillway 17.480 
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Spillway 17.336 
Spillway 17.262 
Spillway 17.186 
Spillway 17.111 
Spillway 17.046 
Spillway 16.983 
Spillway 16.919 
Spillway 16.860 
Spillway 16.775 
Spillway 16.678 
Spillway 16.585 
Spillway 16.525 
Spillway 16.451 
Spillway 16.381 
spillway 16.265 
Spillway 16.182 
Spillway 16.086 
Spillway 16.001 
Spillway 15.892 
Spillway 15.784 
Spillway 15.696 
Spillway 15.607 
Spillway 15.504 
Spillway 15.419 
Spillway 15.361 
Spillway 15.340 
Spillway 15.320 
Spillway 15.304 

Culvert 

Full Spillway Flow 



East S ~ d e  SIS - Apache Junct~on FRS Full Splllway Flow (Mixed Flow Regime) 4/26/00 
Rlver = Apache Junct FRS Reach = Splllway RS = 20.000 

WS PF 1 
--f- 

Bank Sta 



East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
R~ver = Apache Junct FRS Reach = Spillway RS = 19.993 

Legend 

EG PF 1 

WS PF 1 
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Bank Sta 
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iii 

00 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 19.975 

9600 9700 9800 9900 I0000 I0100 10200 10300 10400 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach =Spillway RS = 19.896 

Legend 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach =Spillway RS = 19.812 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach =Spillway RS = 19.665 

Legend 
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WS PF 1 

Ground 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 19.504 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 19.303 ..+ .09 .06 

Station (ft) 



East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Soillwav RS = 19.208 
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East Side SIS - Apache Junct~on FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
R~ver = Apache Junct FRS Reach = Splllway R S  = 19.1 10 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 19.012 
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East Side SIS - Apache Junction FRS Full Sp~llway Flow (Mixed Flow Regime) 4/26/00 
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R~ver = Apache Junct FRS Reach =Spillway RS = 18 920 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
R~ver = Apache Junct FRS Reach = Splllway RS = 18 817 * . 0 9 d . k - . O S ~ . 0  
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
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River = Apache Junct FRS Reach = Spillway RS = 18.730 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 18.654 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
Rlver = Apache Junct FRS Reach = Splllway RS = 18 550 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River =Apache Junct FRS Reach = Spillway RS = 18.481 
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East Side SIS - Apache Junction FRS Full Sp~llway Flow (Mixed Flow Regime) 4/26/00 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
R~ver = Apache Junct FRS Reach = Spillway RS = 18 320 
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East Side SIS - Apache Junct~on FRS Full Spillway Flow (M~xed Flow Regime) 4/26/00 
R~ver = Apache Junct FRS Reach = Splllway RS = 18.247 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Splllway RS = 18.171 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
Rlver = Apache Junct FRS Reach = Sptllway RS = 18.051 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junci FRS Reach = Spillway RS = 17.941 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 17.844 
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East S~de SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
Rlver = Apache Junct FRS Reach = Splllway RS = 17.761 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 17.674 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
R~ver = Apache Junct FRS Reach = Spillway RS = 17 601 
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East Side SIS - Apache Junct~on FRS Full Spillway Flow (M~xed Flow Regme) 4/26/00 
R~ver = Apache Junct FRS Reach = Splllway RS = 17 480 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
R~ver = Apache Junct FRS Reach = Splllway RS = 17.336 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach =Spillway RS = 17.262 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Amche Junct FRS Reach = SDillwav R S  = 17.186 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
R~ver = Apache Junct FRS Reach = Splllway RS = 17 11 1 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 17.046 
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, 
East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 

River = Apache Junct FRS Reach =Spillway RS = 16.983 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 16.91 9 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 16.775 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway R S  = 16.678 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 16.451 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
R~ver = Apache Junct FRS Reach = Splllway RS = 16.182 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 16.086 
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East S~de SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
Rlver = Apache Junct FRS Reach = Splllway RS = 16 001 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 15.892 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 15.696 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach =Spillway R S  = 15.607 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 15.504 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 15.419 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 15.361 
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East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Sdllwav RS = 15.340 1 
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East Side SIS -Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 15.340 

Legend 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

- 
5 
5 - + 
5 m 
E 

00 

Station (It) 



Station (It) 



East Side SIS - Apache Junction FRS Full Spillway Flow (Mixed Flow Regime) 4/26/00 
River = Apache Junct FRS Reach = Spillway RS = 15.304 
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HECRAS September 1998 Version 2.2 
U.S. A m y  Corp of Engineers 
Hydrologic Engineering Center 

609 Second Street, Suite D 
Davis, California 95616-4687 
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PROJECT DATA 
Project Title: East Side SIS - Apache Junction FRS 
Project File : AJ2third.prj 
Run Date and Time: 6/22/00 6:06:21 PM 

Project in English units 

Project Description: 
spillway Inundation Study for Apache Junction FRS - 213 Spillway Flow 
Scenario 

FCD 98-33 
Michael Baker Jr., Inc. 

Last Updates: June 22, 2000 
Submitted to FCD: June, 2000 

PLAN DATA 

Plan Title: 213 Spillway Flow (Mixed Flow Regime) 
Plan File : d:\fcdspill\apache\HEC-RAS\lO0p~ent\Zthirds\AJ2third.p03 

Geometry Title: Base Conditions Geometry 
Geometry File : d:\fcdspill\apache\HEC-RAs\100pcent\2thirds\Aj2third.G01 

Flow Title : 213 Spillway Flow 17.000 cis) 
Flow File : d:\fcdspill\apache\HEC-RAS\l00pcent\2thirds\AJ2third.F01 

Plan S m a r y  Information: 
Number of: Crass Sections = 58 Mulitple Openings = 0 

Culverts = 1 Inline Weirs = 0 
Bridges = 0 

Com~utational Information 

Maximum number of interations = 20 
Maximum difference tolerance = 0.3 
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 
Com~utational Flow Regime: Mixed Flow 

Flow Title: 213 Spillway Flow (7,000 cfsl 
Flow File : d : \ f c d s p i l l \ a p a c h e \ H E C - R A S \ 1 0 O p c e n t \ 2 t h i ~ 2 t h i r d . F 0 1  
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Flow Data (cfsl 

River Reach 
Apache Junct FRSSpillway 

Boundary Conditions 

River Reach 

Apache Junct FRSSpillway 

Profile 

PF 2 

Upstream 

Critical 

GEOMETRY DATA 

Geometry Title: Base Conditions Geometry 
Geometry File : d:\fcds~ill\apache\HEC-RAS\1OOpcent\2thirds2third.G01 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 20.000 

INPUT 
Description: Spillway Crest 
Station Elevation Data num= 13 

Sta Elev Sta Elev sta Elev sea Elev Sta Elev 
9494.58 1810.18 9929.29 1810.56 9936.72 1810.56 9939.16 1799.77 9991.54 1799.77 
10027.79 1799.7710036.85 1799.7710038.14 1809.9710039.87 1809.9310242.44 1810.25 
10305.53 1810.1210372.15 181010413.17 1810.31 

Manning's n Values nun= 3 
Sta n Val sea n Val Sta n Val 

9494.58 .06 9936.72 .0210038.14 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9936.7210038.14 43.28 34.75 44.55 .3 .5 

CROSS SECTION OUTPUT Profile #PF 2 

Downstream 

Normal S = .014 

E.G. Elev lftl 
Vel Head (ftl 
W.S. Elev lftl 
Crit W.S. Iftl 
E.G. Slope Iftfftl 
Q Total (cfsl 
Top Width Iftl 
Vel Total lft/sl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. Iftl 
Min Ch El Iftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS lftl 

1807.85 Element Left OB 
2.69 Wt. n-Val. 

1805.16 Reach Len. lftl 43.28 
1805.16 Flow Area lsq ftl 
0.003781 Area lsq ftl 
7000.00 Flow Icfs) 
99.59 Top Width (ftl 
13.17 Avg. Vel. Iftfsl 
5.39 Hydr. Depth Iftl 

113839.3 Conv. lcfsl I 
34.75 Wetted Per. Iftl 

1799.77 Shear llb/sq ftl 
1.00 Stream Power Ilbtft $1 
0.20 Cum Volume (acre-ft) 2020.48 
0.00 Cum SA (acres) 1393.03 

Channel Right OB 
0.020 
34.75 44.55 
531.62 
531.62 

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 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. 
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 #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
Iftl lftl lcfsl lsq ftl lftl Iff1 IftlSI 
LB 9936.72 9970.53 2194.47 172.33 36.89 31.35 5.29 12.73 
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Warning: The energy equation could not be balanced withln the specified number of iterations 0 The 
program used critical depth for the water surface and continued on with the 

calculations. 
Warning: The conveyance ratlo (upstream conveyance divided by downstream conveyance1 1s 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. 
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 subcrltical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.993 

INPUT 
Description: Downstream Toe of Spillway 
Station Elevation Data n u =  13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9635.13 1789.34 9929.61 1792.78 9932.18 1779.09 9932.85 1779.09 9984.44 1779.16 
10020.4 1779.3410030.42 1779.2510031.45 1793.5810098.95 1789.4610229.67 1805.84 
10257.6 1805.9310295.32 1789.1510303.38 1788.56 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9635.13 .06 9929.61 .03210031.45 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9929.6110031.45 94.49 99.29 88.53 .3 .5 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lftl 1802.00 Element Left OB Channel Right OB 
Vel Head Iftl 20.87 Wt. n--Val. 0.032 
W.S. Elev lftl 1781.13 Reach Len. Ift) 94.49 99.29 88.53 
Crit W.S. Iftl 1784.56 Flow Area lsq ftl 190.92 
E.G. Slope (ft/ft) 0.270958 Area Isaft1 190.92 
Q Total -1cfs1 7000.00 Flow icfsl 
Top Width lftl 98.76 Top Width (ftl 
Vel Total Ift/s) 36.67 Avg. Vel. (ft/sl 
wax Chl Dpth lft) 2.04 Hydr. Depth lft) 
Conv. Total (cfsl 13447.7 Conv. lcfsl 
Length Wtd. lftl 99.29 Wetted Per. lftl 
Min Ch El lft) 1779.09 Shear (lb/sq ftl 
Al~ha 1.00 Stream Power Ilblft s )  
~rctn Loss (ftl 
C & E LOSS lft) 

0.42 Cum Volwne (acre-ftl 2020.48 83.61 999.30 
5.45 CwnSA (acres) 1393.03 37.64 545.31 

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need 
for 

additional cross sections. 
Warnlng: 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 #PF 2 

Left Sta Right Sta Flow Area W.P. B Conv. Hydr D. Velocity 
(ftl Iftl ICES) ISq ftl Ifti lft) lft/s) 
LB 9929.61 9963.56 2358.24 63.63 33.45 33.69 2.00 37.06 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need e 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. 
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Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.975 

INPUT 
Description: Downstream Edge of Spillway Rock Outfall Protection 
Station Elevation Data nun= 18 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9664.74 1786.57 9674.21 1787.03 9692.15 1787.17 9726.44 1787.22 9732.47 1786.01 
9741.55 1787.32 9809.19 1787.34 9820.56 1787.56 9846.36 1780.3810112.27 1779.79 
10137.51 1787.9810165.36 1787.6710227.12 1788.3210250.52 1796 10266.1 1796.16 
10289.41 1786.6810301.12 1786.3410314.18 1786.09 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9664.74 .06 9820.56 .03210137.51 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9820.5610137.51 416.52 415.95 409 .3 .5 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev (ft) 

1785.11 Element Left OB Channel Right 08 
0.46 Wt. n-Val. 0.032 

1784.65 Reach Len. (ft) 416.52 415.95 409.00 
Crit W.S. lft) 1782.82 Flow Area (sq ft) 
E.G. Slo~e (ft/ft) 0.001966 Area (so ftl 
Q Total icfi) 
Top Width lft) 

. >  . 
7000.00 Flow (cfs) 
296.24 Top Width (ft) 

Vel Total Iftlsl 5.45 Avg. Vel. (ft/sl 
Max Chl Dpth lft) 4.86 Hydr. Depth (ftl 
Conv. ~otil Icfs) 157864.8 cbnv. (c£sj 
Lenoth Wtd. lft) 414.32 Wetted Per. Ift) 
~ ~ n - c h  El (ftl 1779.79 Shear (lb/sq ft) 0.53 
Alpha 1.00 Stream Power llblft s )  2.89 
Frctn Loss (ft) 1.72 Cum Volume (acre-ft) 2020.48 81.93 999.30 
C h E LOSS (ft) 0.12 Cum SA (acres) 1393.03 37.19 545.31 

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 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 #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (Cf.5) (sq ftl (ftl (ftl (ftlS) 
LB 9820.56 9926.21 1964.73 380.86 95.78 28.07 4.00 5.16 
9926.21 10031.86 2727.91 482.30 105.65 38.97 4.57 5.66 
10031.86 RB 10137.51 2307.35 420.09 96.16 32.96 4.40 5.49 

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. 

Note: Hydraulic jump has occurred between this cross section and the previous upstream 
section. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.896 

INPUT 
Description: 
Station Elevation Data num= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7636.43 1811.94 8411.27 1788.69 8431.84 1787.96 8452.63 1787.31 8488.09 1785.23 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7636.43 .06 9974.35 .02810065.49 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9974.3510065.49 444.8 443.55 442.48 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

7636.43 9606.43 178410284.4310646.32 1784 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
10601.7410646.32 1788 

CROSS SECTION OUTPUT Profile #PF 2 

E.G 
Vel 
W.S 

. Elev lft) 
Head iftl 

. Elev Iftl 
Crit W.S. Ift) 

1783.27 Element Left OB Channel Right OB 
0.87 Wt. n-Val. 0.060 0.028 0.060 

1782.40 Reach Len. lft) 444.80 443.55 442.48 
1782.40 Flow Area iso ftl 417.57 208.56 593.79 . . 

E.G. Slo~e lftiftl 0.014106 Area iso ftl ~-~ & ~ -  

Q Total lcfsl 
Top Width lftl 

7000.00 Flow lcfs) 
2081.21 Top Wldth (ftl 

Vel Total lft/s) 5.74 Avg. Vel. lft/s) 
Max Chl m t h  lftl 5.63 Hydr. Depth lft) 
Conv. Total lcfsl 58938.3 cbnv. icis) 
Lenoth Wtd. lftl 443.39 Wetted Per. Iftl 

~~ . . 
Min Ch El lftl 1777.78 Shear llb/sq ft) 1.00 1.99 2.39 
Alpha 1.70 Stream Power Ilblft s )  3.20 21.69 13.66 
Frctn Loss Iftl 6.48 Cum Volume lacre-ft) 2009.79 74.81 992.38 
C & E LOSS lftl 0.23 Cum SA (acres) 1386.07 35.34 542.80 

Warning: The energy equatron 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. 
Note: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid. 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lft) Iftl lcfsl isq ftl Iftl lftl Ift/Sl 
9306.37 9640.36 120.33 37.96 33.93 1.72 1.12 3.17 

Warning: The energy equation could not be balanced within the specified number of iterations. 
The 

Drogram used critical depth for the water surface and continued on with the . - 

calculations. 
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 
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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: Apache Junct FRS 
REACH: Spillway RS: 19.812 

INPUT 
Description: 
Station Elevation Data num= 67 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6576.97 1774.26 6622.91 1775.62 6651.07 1776.69 6739.73 1773.88 6757.66 1773.37 
6776.75 1772.85 6806.97 1773.07 7010.04 1772.51 7031.41 1773.13 7039.78 1772.47 

Mannino's n Values num= 4 - 
Sta n Val Sta n Val Sta n Val Sta 

6576.97 .09 8914.73 .06 9991.41 .028 10081.7 

Bank Sta: Left Right Lengths: Left Channel Right 
9991.41 10081.7 410.21 406.82 401.03 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6576.97 9327.06 1778 10469.910834.47 1778 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
6576.97 6651.07 1777 

CROSS SECTION OUTPUT Profile XPF 2 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. lftl 

1775.38 Element 
0.42 Wt. n-Val. 

1774.96 Reach Len. lftl 
1774.76 Flow Area (so ftl 

E.G. Slope lftlftl 0.015163 Area (sq ftl 
Q Total (cfs) 7000.00 Flow lcfs) 
Top Width lftl 4123.08 Top Width lft) 
Vel Total lftlsl 4.35 Avg. Vel. lftlsl 
Max Chl Dpth (ft) 4.84 Hydr. Depth lftl 
Conv. Total lcfsl 56847.7 Conv. lcfsl 

n Val 
.06 

COeff Contr. Expan. 
.3 .5 

Left OB Channel Right 08 
0.060 0.028 0.060 
410.21 406.82 401.03 
756.53 139.96 713.20 

Length Wed. lft) 405.15 Wetted Per. lftl 664.35 90.47 388.49 
Min Ch El (ftl 1772.23 Shear llblsq ft) 1.08 1.46 1.74 
Alpha 1.43 Stream Power llblft s) 3.58 12.80 7.95 
Frctn Loss (ftl 5.67 Cum Volume lacre-ft) 1971.46 73.03 977.69 
C & E LOSS lftl 0.06 Cum SA (acres) 1361.86 34.42 536.30 

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 XPF 2 

Right Sta 
lft) 
9503.63 
9991.41 
10021.51 

Flow 
ICfSI 

813.07 
1702.72 
269.30 
382.79 
571.29 
701.81 
1296.67 
636.13 
626.22 

Area 
lsq ftl 
226.54 
529.99 
36.75 
45.38 
57.84 
171.61 
248.27 
161.79 
131.53 

W.P. 
lftl 

176.57 
487.78 
30.10 
30.10 
30.27 
107.54 
107.80 
107.54 
65.61 

% Conv. 

11.62 
24.32 
3.85 
5.47 
8.16 
10.03 
18.52 
9.09 
8.95 

Velocity 
IftISl 
3.59 
3.21 
7.33 
8.44 
9.88 
4.09 
5.22 
3.93 
4.76 
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Warning: Divided flow com~uted 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 for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.735 

INPUT 
Description: 
Station Elevation Data num= 7 3 

s t n  Flev Sta Elev Sta Elev Sta Elev St;, Plpv 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

6478.42 .09 9286.08 .06 9946.75 .02810199.86 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9946.7510199.86 363.11 367.49 373 .3 .5 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

6478.42 9090.42 177410630.4211022.76 1774 
Blocked Obstructions mum= 2 

Sta L Sta R Elev Sta L Sta R Elev 
6478.42 6681.63 177410977.2611022.76 1774 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev iftl 
Vel Head if tl 
W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slope ift/ftl 
Q Total icfsl 
Top Width iftl 
Vel Total iftlsl 
Max Chl Dpth iftl 
Conv. Total Icfsl 
Length Wtd. iftl 
Min Ch El Iftl . . 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

1769.66 Element Left OB Channel Right OB 
0.60 Wt. n-Val. 0.071 0.028 0.060 

1769.05 Reach Len. lft) 363.11 367.49 373 .OO 
1769.04 Flow Area lsq ftl 478.15 404.86 707.85 
0.012929 Area lsq ftl 1423.31 404.86 1251.20 
7000.00 Flaw Icfsl 887.80 3337.21 2774.99 
3791.56 Top Width iftl 2767.22 253.11 771.23 

4.40 Avg. Vel. iftisl 1.86 '8.24 3.92 
3.96 Hydr. Depth Iftl 0.64 1.60 1.64 

61562.4 Conv. lcfsl 7807.9 29349.5 24405.1 
369.13 Wetted Per. lftl 748.33 253.58 430.93 
1765.09 Shear ilbisq ftl 0.52 1.29 1.33 

2.01 Stream Power ilbift sl 0.96 10.62 5.20 
5.56 Cum Volume iacre-ftl 1939.93 70.49 965.41 
0.05 Cum SA iacresl 1333.36 32.82 529.31 

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 #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
iftl iftl iCf.51 isq ftl iftl iftl iftlS1 
8955.80 9451.27 396.44 231.32 332.58 5.66 0.70 1.71 
9451.27 9946.75 491.36 246.84 415.75 7.02 0.59 1.99 
LB 9946.75 10031.12 861.59 116.69 84.37 12.31 1.38 7.38 
10031.12 10115.49 926.55 121.89 84.37 13.24 1.44 7.60 
10115.49 RB 10199.86 1549.03 166.28 84.84 22.13 1.97 9.32 
10199.86 10317.42 837.19 206.12 117.57 11.96 1.75 4.06 
10317.42 10434.97 881.61 212.61 117.56 12.59 1.81 4.15 
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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: Apache Junct FRS 
REACH: Spillway RS: 19.665 

INPUT 
Description: 
Station Elevation Data n m =  95 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6372.62 1764.93 6776.54 1762.44 6782.34 1761.83 6787.32 1762.38 6822.11 1762.33 
6825.83 1761.85 6858.42 1762.57 6862.09 1762.61 6904.56 1762.24 7003.93 1762.2 
7015.48 1760.87 7031.75 1762.92 7342.72 1763.48 7345.87 1762.46 7358.5 1762.03 
7366.47 1762.62 7467.11 1761.72 7474.88 1760.62 7480.45 1761.56 7513.1 1761.95 
7539.15 1761.6 7547.05 1760.18 7552.09 1761.39 7797 1762.48 7814.17 1762.31 
7833.64 1762.26 7887.19 1761.64 7895.32 1759.78 7904.18 1761.66 8407.01 1763.4 
8414.32 1762.74 8421.92 1763.62 8466.55 1762.89 8475.95 1762.57 8485.41 1763.38 
8734.57 1763.76 8768.89 1763.74 8878.45 1764.61 8899.03 1764.07 9100.02 1763.33 
9110.14 1762.28 9120.33 1763.49 9206.76 1763.69 9214.15 1762.35 9225.93 1763.91 
9238.72 1764.49 9249.54 1760.17 9258.98 1763.28 9444.15 1763.01 9451.15 1761.08 
9463.9 1763.13 9612.87 1762.1 9625.13 1760.62 9639.91 1760.74 9657.09 1761.03 
9695.93 1761.21 9734.57 1762.28 9893.65 1764.21 9993.65 1762.6710000.17 1761.45 
10011.93 1762.4410018.29 1762.0110030.36 1762.4210055.47 1761.6610062.36 1759.98 
10069.95 1762.210084.18 1761.94 10107.5 1762.3410114.38 1761.4310123.72 1761.57 
10185.42 1762.45 10195.9 1759.4910212.66 1761.6510232.81 1761.47 10239.7 1760.65 
10256.52 1762.53 10471.7 1761.6810552.33 1763.5610614.57 1762.4510619.85 1761.42 

10628 1762.710707.38 1762.6410742.42 1762.6210749.62 1761.3210763.02 1762.16 
10833 1763.0410958.28 1764.0111034.06 1764.211146.05 1763.4211157.78 1766.45 

11172.33 1766.2211174.76 1762.7511187.36 1762.0411189.63 1766.4111205.11 1769.33 

Manning's n Values n m =  4 
Sta n Val Sta n Val Sta n Val Sta n Val 

6372.62 .09 9657.09 .06 9993.65 .028 10107.5 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9993.65 10107.5 435.66 441.94 435.91 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6372.62 8877.92 1768 1076111205.11 1768 
Blocked Ohstructions num= 1 

Sta L Sta R Elev 
11157.7811205.11 1767 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lft) 
Vel Head lftl . . 
W.S. Elev lft) 
Crit W.S. (ft) 
E.G. Slope lftlftl 
Q Total lcfs) 
Top Width Iftl 
vei Total ( f t ~ s ~  
Max Chl Dpth lftl 
Conv. Total (cfs) 
Length Wtd. lftl 
Min Ch El lft) 

1764.05 Element - - -  - - 

0.51 Wt. n-Val. 
1763.54 Reach Len. Ift) 
1763.44 Flow Area (sq ftl 
0.017759 Area lsq ft) 
7000.00 Flow (cfsl 
3670.01 Top Width lft) 

4.10 ~ v g .  vel. Iftls) 
4.05 Hydr. Depth lftl 

52528.2 Conv. lcfs) 
436.69 Wetted Per. Ift) 
1759.98 Shear llblss ftl 

Left OB 
0.074 
435.66 
667.26 

Channel 
0.028 

Right OB 
0.060 
435.91 

Alpha 1.96 Stream  owe; llhlft s) 2.54 16.82 5.96 
Frctn Loss lft) 6.37 Cum Volume lacre-ftl 1922.91 68.02 956.00 
C & E LOSS lftl 0.15 Cum SA (acres) 1310.36 31.27 522.56 

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 XPF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl lftl lcfsl 1sq ft) lftl lftl Ift/Sl 
8959.07 9476.36 225.96 168.05 350.12 3.23 0.48 1.34 
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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 crass 

section.   his may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.581 

INPUT 
Descri~tion: Baseline crc 35585 cross sect. 

num= 88 
Lon just south c I£ Lost Dutchman Blvd 

Station Elevation Data 
Sta Elev Sta 

6372.33 1758.68 6468.78 
6931.11 1756.63 6942.12 
7271.14 1757.32 7318.36 

Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

6372.33 .09 9996.13 .02810009.83 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9996.1310009.83 432.12 407.92 355 .3 .5 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6372.33 8652.33 176210972.33 11421 1762 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
11384.37 11421 1763 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 1757.53 Element Left OB Channel Right OB 
Vel Head (ftl 0.21 Wt. n-Val. 0.090 0.028 0.060 
W.S. Elev (ft) 1757.32 Reach Len. (ft) 432.12 407.92 355.00 
Crit W.S. (ftl 1756.60 Flow Area (sq ftl 1175.60 29.85 1002.58 
E.G. Slope (ftfftl 0.012184 Area isq ft) 2218.31 29.85 1076.28 
Q Total (Cfsl 7000.00 Flow icfs) 3221.05 289.01 3489.94 
Top Width (ftl 2754.93 Top Width (ft) 1828.40 13.70 912.82 
vel Total (ftfs) 3.17 ~ v g .  Vel. (ftfsl 2.74 9.68 3.48 
Max Chl Dpth (ftl 3.95 Hydr. Depth (ftl 1.74 2.18 1.44 
Conv. Total (cfsl 63416.9 Conv. icfsl 29181.3 2618.3 31617.3 
Length Wtd. (ftl 398.48 Wetted Per. (ftl 676.48 14.05 697.71 
Min Ch El (ft) 1754.45 Shear (lbfsq ftl 1.32 1.62 1.09 
Alpha 1.33 Stream Power (lbfft sl 3.62 15.65 3.80 
Frctn Loss (ftl 4.85 Cum Volwne (acre-ftl 1898.52 66.95 945.89 
C & E Loss iftl 0.03 Cum SA (acres) 1287.46 30.62 513.96 

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 #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) 1sq ft) (ft) (ft) (ft/S) 
8960.76 9478.44 161.28 112.99 157.98 2.30 0.72 1.43 
9478.44 9996.13 3059.79 1062.61 518.50 43.71 2.05 2.88 
LB 9996.13 10000.70 93.94 9.97 4.83 1.34 2.18 9.42 
10000.70 10005.26 121.32 11.42 4.61 1.73 2.50 10.63 
10005.26 RB 10009.83 73.76 8.47 4.61 1.05 1.85 8.71 
10009.83 10211.43 1343.39 361.42 201.74 19.19 1.79 3.72 
10211.43 10413.02 1308.96 355.99 201.97 18.70 1.77 3.68 
10413.02 10614.62 826.35 270.21 202.09 11.81 1.34 3.06 
10614.62 10816.21 11.23 14.95 91.90 0.16 0.16 0.75 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.504 

INPUT 
Description: 
Station Elevation Data num= 7R 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6666.65 1753.47 6672.19 1752.56 6689.97 1753.05 6704.09 1753.68 6717.27 1753.18 
6727.07 1752 6734.36 1753.18 6821.65 1752.91 6826.62 1752.22 6834.65 1752.7 

Mannins's n Values nun= 4 
Sta n Val Sta n Val Sta n Val sea n Val 

6666.65 .09 9988.41 .02810004.87 .0910362.09 .06 

Bank Sta: Left Right ~engths: Left Channel Right Coeff Contr 
9988.4110004.87 443.61 495.7 479.53 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6666.65 8296.62 175911086.6211760.15 1759 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
11512.9211760.15 1758 

CROSS SECTION OUTFUI Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width (ftl 
Vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Lenath Wtd. ift) 
 in-ch El ftl 
Alpha 
Frctn Lass (ft) 
C h E LOSS (ft) 

1752.65 Element 
0.30 Wt. n-Val. 

1752.35 Reach Len. (ft) 
1750.28 FlowArea (sqft) 
0.012141 Area (sq ft) 
7000.00 Flow (cfs) 
4040.63 Top Width (ft) 

2.39 Avg. Vel. (ft/s) 
5.05 Hydr. Depth (ft) 

63528.1 Conv. (cfs) 
458.58 Wetted Per. (ftl 
1747.30 Shear (lhlsq ftl 

3.43 Stream Power (lb/ft s) 
6.33 Cumvolume (acre-ftl 
0.03 Cum SA (acres1 

Left OB 
0.090 

443.61 

Channel 
0.028 

Right OB 
0.085 
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Warning: Divided flow com~uted for thls cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous cross 

section. This mav indicate the need For additional cross sections. e FLOW DISTRIBUTION OUTPUT Profile UPF 2 

Left Sta Rlght Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) Ifti (cfsl isq ft) Iff) iftl ift/SI 
8090.26 8564.80 59.74 82.87 268.18 0.85 0.31 0.72 
8564.80 9039.34 403.26 327.48 474.65 5.76 0.69 1.23 

Warning: Divided flow com~uted for this cross-section. 
warning:   he energy loss was greater than 1.0 tt 10.3 m). between the current and previous cross 

section. This may indicate the need tor additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.410 

INPUT 
Description: Baseline crosses cross section 2ust north of Wlndsong St. 
Station Elevation Data nwn= 90 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6332.31 1746.54 6347.22 1747.11 6360.36 1746.66 6421.94 1745.43 6429.08 1746.33 
6568.96 1746.07 6575.07 1745.59 6585.35 1746.55 7048 1745.77 7118.9 1744.5 

Manning's n Values nun= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

6332.31 .09 9987.68 .02810006.66 ,0910779.08 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9987.6810006.66 535 565.65 492.3 .3 .5 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6332.31 7952.31 175011262.3112012.86 1750 
Blocked Obstructions num= 1 

sta L Sta R Elev 
11368.2712012.86 1749 

CROSS SECTION DUTPIPT Profile #PF 2 

E.G. Elev lftl 1746.29 Element Left OB Channel Right DB 
Vel Head lftl 0.23 Wt. n-Val. 0.090 0.028 0.080 
W.S. Elev (ft) 1746.05 Reach Len. lft) 535.00 565.65 492.30 
Crit W.S. (ft) 1745.88 Flow Area lsq ft) 2106.31 44.66 907.70 
E.G. Slope (ft/ft) 0.016272 Area lsq ft) 3420.57 44.66 927.63 
Q Total lcfsl 7000.00 Flow Icfs) 4697.10 529.54 1773.36 
Top Width lft) 4367.60 Top Width (ftl 3054.75 18.98 1293.87 
Vel Total lft/s) 2.29 Avg. Vel. (ft/s) 2.23 11.86 1.95 
Max Chl Dpth (ft) 5.26 Hydr. Depth lft) 1.04 2.35 0.73 
Con". Total lcfsl 54875.1 Conv. Icfs) 36821.9 4151.3 13901.9 
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W.S. Elev iftl 1739.41 Reach Len. iftl 570.00 501.11 467.95 
Crlt w.S. (it1 1739.27 Flow Area iss ft) 2557.18 77.38 922.66 
E.G. Slope ift/ftl 
O Total Icfsl . . 
Top Width iftl 
Vel Total iftfsi 
Max Chl Dpth iftl 
Conv. Total (cfsl 
Length Wtd. (£ti 
Min Ch El (£ti 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

Area f s q  £ti 
Flow icfsi 
Tap Wldth (ftl 
Avq. Vel. iftfsl 
Hydr. Depth iftl 
Conv. (cfsl 
Wetted Per. (ft) 
Shear (lbfsq ftj 
stream Power ilbfft sl 
Cwn Volume (acre-ftl 
Cum SA (acres) 

Warning: Divided flow computed for this cross-section. 
Warning: The energy lass 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 #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl I~f.51 isq £ti lfti (ftl (ftfS1 
7274.88 7816.59 107.03 64.89 62.62 1.53 1.04 1.65 
7816.59 8358.29 941.18 566.91 541.78 13.45 1.05 1.66 
8358.29 8900.00 2168.26 935.89 542.55 30.98 1.73 2.32 

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 crass 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.208 

INPUT 
Descri~tion: 
Station Elevation Data num= R9 ~~~ ~~ ~ ~~~~ ~~~- - ~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5997.18 1733.11 6013.57 1733.17 6026.42 1734.95 6174.89 1735.4 6185.73 1733.64 
6296.98 1734.49 6300.55 1732.84 6311.01 1733.98 6616.94 1732.79 6622.25 1731.65 
6632.47 1732.22 6867.87 1731.5 6883.65 1731.65 6900.3 1731.51 7169.38 1731.17 

Manning's n Values n m =  5 
Sta n Val Sta n Val sta n Val Sta n Val Sta n Val 

5997.18 .09 9980.66 ,028 10016.8 .0911149.09 .1511414.77 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9980.66 10016.8 440 517.56 497.46 .3 .5 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 
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Manning's n Values num= 12 * Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
5 6 9 6 . 2 9  . 1 5  6 0 8 0 . 7 2  . 0 9  7036 . 1 5  7 4 8 9 . 7 7  . 0 9  8 1 1 4 . 5  . 1 5  
8 3 3 3 . 0 4  . 0 9  9 1 6 5 . 5 5  . 1 5  9 4 1 8 . 3 7  . 0 9  9 9 5 9 . 7 4  . 0 2 8  1 0 0 3 1 . 2  . 0 9  

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

Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan 
9 9 5 9 . 7 4  1 0 0 3 3 . 2  545  5 2 1 . 0 8  5 0 8 . 1 1  .3 . 5  

Ineffective Flow num= 2  
Sta L Sta R Elev Sta L Sta R Elev 

5 6 9 6 . 2 9  6 6 3 5 . 7 9  1 7 3 0  1 0 8 4 6 . 8 1 2 1 4 8 . 6 6  1 7 3 0  
Blocked Obstructions num= 2  

Sta L Sta R Elev Sta L Sta R Elev 
5 6 9 6 . 2 9  6 6 3 5 . 7 9  1 7 3 0  1 0 8 4 6 . 8 1 2 1 4 8 . 6 6  1 7 3 0  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev iftl 
Crit W-S. iftl 
E.G. Slope ift/ftl 
Q Total icfsl 
Top Width iftl 
Vel Total ift/sl 
Max Chl Dpth iftl 
Conv. Total icfsl 
Length Wtd. Ifti 
Min Ch El iftl 
Alpha 
Frctn Loss ift) 
C & E LOSS iftl 

1 7 2 6 . 5 6  Element 
0 . 4 3  Wt. n-Val. 

1 7 2 6 . 1 3  Reach Len. iftl 
1 7 2 6 . 1 3  Flow Area isq ftl 

0 . 0 0 9 5 8 0  Area isq ftl 
7 0 0 0 . 0 0  Flow icfs) 
3 3 8 0 . 1 0  Top Wldth iftl 

2 . 0 2  Avg. V e l .  ift/sI 
5 . 3 9  Hydr. Depth iftl 

7 1 5 1 9 . 0  Conv. icfsl 
Wetted Per. iftl 

1 7 2 2 . 6 9  Shear ilb/sq ftl 
6 . 8 2  Stream Power ilb/ft sl 

Cum Volume iacre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0 . 0 2 8  0 . 1 4 9  

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: The energy l o s s  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 #PF 2  

Left Sta Right Sta Flow Area W.P. 
iftl iftl i~fSl isq ft) iftl 
6 3 0 5 . 3 5  6 9 1 4 . 4 2  4 4 9 . 0 1  2 4 8 . 8 5  2 0 2 . 1 5  
6 9 1 4 . 4 2  7 5 2 3 . 4 8  560 .32  4 8 8 . 1 6  6 0 0 . 9 1  
7 5 2 3 . 4 8  8 1 3 2 . 5 5  4 9 5 . 8 8  4 1 3 . 8 0  6 0 9 . 3 7  
8 1 3 2 . 5 5  8 7 4 1 . 6 1  6 5 1 . 3 9  5 2 0 . 0 7  6 0 9 . 0 8  
8 7 4 1 . 6 1  9 3 5 0 . 6 8  1 9 3 2 . 2 9  9 4 4 . 1 0  6 0 9 . 9 8  
9 3 5 0 . 6 8  9 9 5 9 . 7 4  1 0 1 2 . 2 1  6 4 0 . 8 9  6 0 9 . 4 5  
LB 9 9 5 9 . 7 4  9 9 8 4 . 2 3  6 0 9 . 7 7  6 3 . 9 9  2 4 . 7 6  
9 9 8 4 . 2 3  1 0 0 0 8 . 7 1  9 1 2 . 3 9  8 1 . 1 4  2 4 . 4 9  
1 0 0 0 8 . 7 1  RB 1 0 0 3 3 . 2 0  3 6 1 . 5 2  4 6 . 3 1  2 4 . 1 7  
1 0 0 3 3 . 2 0  1 0 3 3 5 . 4 1  0 . 0 2  0 . 2 9  3 5 . 4 7  
1 0 3 3 5 . 4 1  1 0 6 3 7 . 6 2  0 . 2 0  0 . 4 9  3 . 8 7  
1 0 6 3 7 . 6 2  1 0 9 3 9 . 8 3  1 5 . 0 0  1 5 . 3 3  2 9 . 5 0  

% Conv. Hydr D. 
iftl 
1 . 2 3  
0 . 8 1  
0 . 6 8  
0 . 8 5  

Velocity 
IftISl 

1 . 8 0  
1 . 1 5  
1 . 2 0  
1 . 2 5  

Warning: The energy ecpation 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: The energy l o s s  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: Apache Junct FRS 
REACH: Spillway RS: 1 9 . 0 1 2  

INPUT 
Description: 
Station Elevation Data n m =  98 
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 6 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

5501.8 .15 9811.31 .09 9967.84 .02810010.53 .0911041.58 .15 
11832.63 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9967.8410010.53 347.81 482.12 335 .1 .3 

Ineffective Flow num= 2 
Sea L Sta R Elev Sta L Sta R Elev 
5501.8 6600 1723 11218.912025.36 1723 

Blocked Obstructions nun= 2 
Sea L Sta R Elev Sta L Sta R Elev 
5501.8 6552 172311218.8512025.36 1723 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev lftl 

1720.08 Element 
0.05 Wt. n-Val. 

1720.03 Reach Len. lftl 

Left 0B 
0.147 
347.81 

Channel 
0.028 
482.12 

Right 08 
0.107 
335.00 

Crit W.S. lftl 1719.51 Flow Area lsq ftl 4870.98 60.12 654.52 
E.G. Slope lftlftl 0.008636 Area lsq ft) 
0 Total lcfsl 7000.00 Flow (cfsl . . 
Top width lft) 4370.35 Top Width lftl 
Vel Total Iftlsl 1.25 Avg. Vel. lftls) 
Max Chl Dpth (ftl 4.11 Hydr. Depth (ft) 
Conv. Total lcfsl 75327.2 Conv. lcfsl 
Length Wtd. lftl 355.25 Wetted Per. lft) 
Min Ch El lftl 1715.92 Shear llb/sa ftl 
Alpha 2.11 Stream  owe; (lblft s )  0.97 4.51 0.36 
Frctn Loss lftl 4.07 Cum Volume lacre-ftl 1664.69 61.20 904.02 
C & E LOSS lft) 0.01 Cum SA lacresl 1079.15 28.29 457.34 

Warning: Divided flow computed for this crass-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. 

FLOW DISTRIBUTION OUTPUT Profile XPF 2 

Left sea Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lftl lftl ICfSI lsq ft) Iftl lftl IftlSI 
6139.81 6777.81 5.75 19.65 103.91 0.08 0.19 0.29 
6777.81 7415.82 2010.55 1364.47 638.10 28.72 2.14 1.47 
7415.82 8053.82 1029.41 913.13 638.11 14.71 1.43 1.13 
8053.82 8691.83 1013.02 904.38 638.12 14.47 1.42 1.12 
8691.83 9329.83 921.44 854.34 638.01 13.16 1.34 1.08 
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Warning: Divided flow computed for this cross-section. 
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: Apache Junct PRS 
REACH: Spillway RS: 18.920 

INPUT 
Description: Baseline crosses cross sectlon just east of Saguaro Dr. 
Station Elevation Data n m =  89 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5356.31 1715.72 5481.67 1715.6 5489.91 1715.06 5509.65 1715.23 5528.48 1715.65 
5563.5 1714.23 5603.02 1715.9 5667.49 1716.29 5845.62 1716.73 5975.71 1716.73 

Manning's n Values n m =  4 
Sta n Val Sta n Val Sta n Val Sta n Val 

5356.31 .15 9987.01 .02810008.86 .0911949.28 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9987.0110008.86 404.5 544.04 400 .I .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

5356.31 7064.31 1722 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
5356.31 7064.31 1720 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev Iftl 1716.00 Element Left OB Charnel Right OB 
Vel Head lftl 0.18 Wt. n-Val. 0.150 0.028 0.090 
W.S. Elev lftl 1715.82 Reach Len. lftl 404.50 544.04 400.00 
Crit W.S. lftl 1715.53 Flow Area lsq ftl 3830.65 48.96 494.13 
E.G. Slo~e Ift/ftl 0.015451 Area lsqftl 3830.65 48.96 494.13 
o Total ~ C ~ S I  7000.00  low ICES) 5769.71 540.21 690.09 
Top width lftl 3913.26 Top Wldth lft) 
Vel Total lft/sl 1.60 Avg. Vel. lft/sl 
Max Chl Dpth lftl 3.71 Hydr. Depth lftl 
Conv. Total Icfsl 56314.7 Conv. lcfsl 
Length Wtd. lftl 426.55 Wetted Per. (£ti 
~in-ch El (ftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

1712.11 Shear llb/sq ft) 1.30 2.09 0.45 
4.47 Stream Power llblft sl 1.96 23.03 0.63 ~ ~ 

4.76 CumVolme lacre-ftl 1629.95 60.60 899.60 
0.03 Cum SA (acres1 1054.67 27.93 449.31 

Warning: Divided flow computed Eor 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 #PF 2 

Left sea Right sta @ lftl 
Flow Area W.P. %Conv. HydrD. Veloclty 

lftl 1cts1 1sq ftl lftl lftl Ift/s1 
6679.37 7340.90 495.30 335.76 250.26 7.08 1.34 1.48 
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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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.817 

INPUT 
Description: 
Station Elevation Data num= 65 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

6408.06  . 1 5  9 4 4 6 . 9 7  . 0 9  9980.7  . 0 2 8 1 0 0 2 9 . 6 6  ,0912048.55  . 0 6  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9980.710029.66  402 .59  4 5 8 . 2 1  415 .84  .1 .3  

Ineffective Flow num= 1 
Sta L Sta R Elev 

6408.06  7370 1 7 1 5  

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev Iftl 

1 7 1 1 . 2 1  Element Left 0B Channel Right OB 
0.48  Wt. n-Val. 0.106  0 .028  0 .090  

1710.73  Reach Len. lftl 402.59  4 5 8 . 2 1  4 1 5 . 8 4  
Crit W.S. Iftl 1710.73  Flow Area (sq ftl 2575.85  161 .53  7 3 4 . 9 2  
E.G. Slow (ftlftl 0.008436 Area lsq ftl 2603.84  1 6 1 . 5 3  734 .92  
0 Total lcfsl 7000.00   low 1cis1 3897.14  1 7 3 8 . 1 1  1364.75  . . 
Top width lftl 3348.54  Top Width (ftl 
Vel Total lftlsl 2.02  Avg. Vel. (ftlsl 
Max Chl Dpth lftl 4.46  Hydr. Depth (ftl 
Conv. Total (cfsl 76214.3 Conv. (cfsl 
Length Wtd. (ftl 416.69  Wetted Per. (ftl 
Min Ch El Iftl 1706.27  Shear (lblsq ftl 
Al~ha 7.55  Stream ~owe; (lblft sl 0.79  1 8 . 5 9  1 . 2 9  
~rbtn LOSS (ft~ 
C & E LOSS lftl 

Cum Volume (acre-ftl 1600.08  59 .28  893 .96  
Cum SA (acres1 1028.77  27 .49  4 4 1 . 9 1  

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: 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 fPF 2 

Left Sea Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl Iftl ICfSI 1sq ftl lftl lftl IftlSI 

Apache Junclion FRS 213 Spillway Flow 
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Warning: The energy equation could not he balanced within the specified number of iterations 
The .... 

program used critical depth far the water surface and continued on with the 
calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.730 

INPUT 
Description: Baseline crosses cross section west of Juan Dr. 
station Elevation Data num= 100 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5060.77 1708.45 5318.44 1706.79 5337.75 1707.32 5359.67 1707.26 5810.65 1707.53 
5827.61 1708.31 5846.91 1708.55 5864.02 1708.26 5886.25 1706.98 5897.48 1705.95 
5910.3 1708.55 6046.17 1705.02 6049.6 1704.55 6082.68 1705.27 6430 1708 
6497 1708 6647.87 1706.31 6666.65 1706.39 6680.64 1706.45 6885.43 1707.08 

Manning's n Values nun= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

5060.77 .15 9942.9 .09 9990.14 .02810007.21 .0912125.27 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9990.1410007.21 429.44 402.72 399.74 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

5060.77 6885.43 1710 
Blocked Obstructions num= 2 

Sta L sea R Elev Sta L Sta R Elev 
5060.77 6430 1711 1090012522.35 1711 

CROSS SECTION OUTPUT Profile #PF 2 

F.R. Elev Iftl 1706.67 Element Left OB Channel - .  --- 
Vel Head (ftl 0.52 Wt. n-Val. 0.138 0.028 
W.S. Elev (ftl 1706.15 Reach Len. lftl 429.44 402.72 
C r ~ t  W.S. lftl 1706.23 Flow Area lsq ftl 2344.52 63.02 
E.G. Slo~e Ift/ftl 0.014602 Area (sq ft) 2344.52 63.02 

0 Q Total icfs) 7000.00  low ICES) 3789.40 945.18 
Top Width lft) 3501.19 Top Width (ftl 2657.20 17.07 
Vel Total (ft/sl 2.05 Avg. Vel. (ftlsl 1.62 15.00 
Max Chl Dpth lft) 4.77 Hydr. Depth lftl 0.88 3.69 
Con". Total (cfsl 57928.4 Conv. lcfs) 31359.2 7821.8 
Length Wtd. (it) Wetted Per. lft) 2659.67 17.62 

Right OB 
0.090 
399.74 
1000.29 
1000.29 
2265.42 
826.92 
2.26 
1.21 

18747.4 
827.06 

Apache lunction FRS 
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Min Ch El (ft) 1701.38 Shear Ilblsq ftl 0.80 3.26 1.10 
Alpha 7.93 Stream Power llblft sl 1.30 48.91 2.50 
Frctn Loss lftl 4.54 Cum Volume (acre-ftl 1577.21 58.10 885.68 
C & E LOSS lftl 0.00 Cum SA (acres1 1003.81 27.15 435.31 

Warning: Divided flow computed for this cross-section. 
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. 
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 DISTRIBWION ODTPUT Profile WPF 2 

Left Sta Right sta Flow Area W.P. %Conv. HydrD. Velocity 
(ftl (ftl (CfSl 1sq ftl lftl (ttl IftlSI 
6469.16 7173.36 14.17 11.25 10.44 0.20 1.22 1.26 
7173.36 7877.55 216.56 291.74 599.55 3.09 0.49 0.74 
7877.55 8581.75 239.70 321.56 656.74 3.42 0.49 0.75 
8581.75 9285.94 186.05 281.40 687.98 2.66 0.41 0.66 
9285.94 9990.14 3132.89 1438.56 704.95 44.76 2.04 2.1R 

Warning: Divided flow computed for this cross-section. 
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. 
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: Apache Junct FRS 
REACH: Spillway RS: 18.654 

INPUT 
Description: 
Station Elevation Data nun= 66 

sea Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4865.26 1704.4 5223.52 1703.55 5235.85 1700.63 5248.98 1703.83 5269.9 1704.58 
5283.15 1705.38 5295.7 1703.88 5891.7 1703.99 5913.64 1703.83 5933.45 1703.52 
5990.93 1703.87 6010.45 1704.17 6027.5 1703.92 6204.73 1704.81 6270.37 1706.26 
6280.87 1703.32 6550.92 1704.13 6615.01 1702.74 6831.95 1702.4 6847.61 1702.69 
6867.15 1702.35 6962.6 1702.59 6986.55 1702.95 7010.08 1702.79 7034.14 1702.73 

7385 1702 7671.55 1700.29 7686.72 1700.19 7701.88 1699.73 7822.56 1701.61 
7849.75 1701.62 7987.83 1701.32 8015.65 1701.34 8053.48 1701.27 8063.39 1699.83 
8072.74 1701.28 8507.25 1701.9 8525.74 1702.19 8542.79 1701.8 9314.25 1699.74 

Manning's n Values nun= 4 
sea n Val Sta n Val Sta n Val Sta n Val 

4865.26 .15 9992.49 .02810005.92 .1510158.88 .09 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9992.4910005.92 492.04 551.96 536.77 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

4865.26 6986.26 1706 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
4865.26 6550.92 1707 

Apache Junction FRS 213 Spillway Flow 
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Sta n Val Sta n Val sta n Val sta n Val 
4 9 1 6 . 1 5  . 1 5  9 9 8 9 . 9 4  . 0 2 8 1 0 0 0 8 . 3 5  . 1 5 1 0 7 0 8 . 0 6  . 0 9  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 8 9 . 9 4 1 0 0 0 8 . 3 5  3 3 5  3 6 1 . 6 4  3 4 1 . 2 8  .1 .3  

Ineffective Flow n m =  1 
Sta L Sta R Elev 

4 9 1 6 . 1 5  7 0 9 5 . 1 5  1 6 9 8  
Blocked Obstructions num= 1 

sea L sta R Elev 
4 9 1 6 . 1 5  6 6 4 2 . 0 5  1 6 9 9  

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. Iff) 
E.G. Slope (ft/ft) 
Q Total lcfs) 
Top Width lft) 
Vel Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total Icfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alnha 

1 6 9 6 . 4 5  Element Left OB Channel Right OB 
0 . 2 7  Wt. n-Val. 0 . 1 5 0  0 . 0 2 8  0 . 1 4 1  

1 6 9 6 . 1 8  Reach Len. lft) 3 3 5 . 0 0  3 6 1 . 6 4  341 .28  
1 6 9 6 . 0 3  FLOW Area lsq ft) 3 1 0 5 . 7 6  45 .52  8 5 8 . 4 0  

0 . 0 1 9 1 8 4  Area lsq ft) 3 1 0 6 . 1 1  45 .52  858 .40  
7000 .00  Flow (cfsl 5 1 7 8 . 0 6  5 9 8 . 4 1  1 2 2 3 . 5 3  
3684 .88  Top Width lft) 2727.93  1 8 . 4 1  9 3 8 . 5 3  

1 . 7 5  Avg. Vel. Iftls) 1 . 6 7  1 3 . 1 4  1 . 4 3  
3 . 6 9  Hydr. Depth (ft) 1 . 1 4  2 .47  0 . 9 1  

50539 .3  Conv. lcfs) 3 7 3 8 5 . 0  4320 .5  8833 .8  
338 .22  Wetted Per. (ft) 2 7 2 4 . 9 1  1 9 . 0 4  9 3 9 . 3 0  

1 6 9 2 . 5 0  Shear llblsq ft) 1 . 3 7  2 .86  1 . 0 9  
5 .64  Stream Power (lblft s) 2 . 2 8  37 .65  1 . 5 6  
3 . 9 4  Cum Volume lacre-ft) 1 5 0 2 . 9 7  57 .24  8 6 3 . 7 8  
0 . 0 6  Cum SA [acres) 9 4 6 . 1 1  2 6 . 8 0  416 .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 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile 1)PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lftl lcfs) 1sq ftl (ftl lftl lft/SI 
7090.63  7815 .46  2 6 1 . 1 6  3 0 6 . 6 1  569 .93  3 . 7 3  0 .54  0 .85  
7 8 1 5 . 4 6  8 5 4 0 . 2 9  4 7 0 . 2 1  4 8 0 . 3 8  724 .83  6 . 7 2  0 . 6 6  0 . 9 8  
8 5 4 0 . 2 9  9 2 6 5 . 1 1  9 1 2 . 9 0  7 0 7 . 4 4  7 0 5 . 1 9  1 3 . 0 4  1 . 0 0  1 . 2 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 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 1 8 . 4 8 1  

INPUT 
Description: Baseline crosses cross section at Delaware Dr.. approx. 2 5 0  ft 

north of Tepee St. 
Station Elevation Data num= 9 4  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Apache Junction FRS 213 Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4520.48 .15 9976.5 .02810022.68 .09 

Bank Sta: Left Right Lengths: Left Channel Right Coetf Contr 
9976.510022.68 443.61 444.17 450 .1 

Ineffective Flow nun= I 
sta L sta R Elev 

4520.48 7107.48 1696 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
4520.48 6866 169710866.1711245.61 1697 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head lftl 
W.S. Elev iftl 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total icfsl 
Top Width i ft I 
Vel Total iftlsl 
Max Chl Dpth ift) 
Conv. Total icfsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss Ift) 
C & E LOSS iftl 

Profile #PF 2 

1692.44 Element 
0.05 Wt. n-Val. 

1692.39 Reach Len. iftl 
1691.26 Flow Area isq ftl 
0.007817 Area isq ftl 
7000.00 Flow icfsl 
3606.27 Top Width iftl 

1.34 Avg. Vel. ift/sl 
3.63 Hydr. Depth iftl 

79172.2 Conv. icfsl 
445.18 Wetted Per. iftl 
1690.36 Shear ilhlsq ftl 

1.93 Stream Power llb/ft sl 
4.63 cum volume (acre-ftl 
0.03 Cum SA (acres) 

Left OB 
0.150 

Channel 
0.028 

Right 0B 
0.090 
450.00 

Warning: Divided flow computed for this cross-section. 
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. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

 eft Sta Right Sta Flow Area W.P. 
iftl lftl iCfS1 isq ftl iftl 
6858.77 7638.21 505.43 563.51 502.26 
7638.21 8417.64 482.14 653.20 779.90 
8417.64 9197.07 1689.10 1386.00 780.03 
9197.07 9976.50 2013.69 1539.76 779.52 
LB 9976.50 9991.89 87.46 17.59 15.44 
9991 -89 10007.29 178.46 26.97 15.42 

% Conv. Hydr D. Velocity 
iftl ift/SI 
1.12 0.90 
0.84 0.74 
1.78 1.22 
1.98 1.31 

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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.397 

INPUT 
Description: 

Apache Junction FRS 2l3 Spillway Flow 
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Station Elevation Data n m =  92 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4469.19 1688.26 4477.13 1689.24 4513.74 1688.62 4668.57 1688.57 4675.09 1686.38 
4680.7 1688.34 4830 1688.42 4853.39 1688.03 4875.72 1687.65 5403.8 1687.52 
5411.05 1684.9 5419.91 1687.2 5651.12 1690.01 6011.97 1688.1 6030.15 1688.46 

Mannino's n Values n u =  5 - 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

4469.19 .15 9985.92 .02510010.68 .0910501.88 .1511459.82 .09 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9985.9210010.68 347.84 408.99 396 .1 .3 

Ineffective Flow n m =  1 
Sta L sea R Elev 

4469.19 7100 1691 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
4469.19 6765.9 1692 

CROSS SECTION OUTPUT Profile WPF 2 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev lft) 

1687.78 Element Left OB Channel Right OB 
0.39 Wt. n-Val. 0.150 0.025 0.105 

1687.40 Reach Len. lft) 347.84 408.99 396.00 
Crit W.S. lft) 1687.38 Flow Area [so ft) 3491.14 66.74 818.16 
E.G. Slope Iftlft) 0.014622 Area lsq ft) 
Q Total Icfs) 7000.00 Flow- lcfs) 
Top Width Iff) 3869.65 Top Width lft) 
Vel Total lftls) 1.60 Avg. Vel. lftls) 
Max Chl m t h  lft) 4.66 Hvdr. Depth lft) 
Conv. ~otal lcfs) 57889.4 conv. lcfs) 39261.2 7404.5 11223.7 
Length Wtd. lft) 364.48 Wetted Per. lft) 2886.21 26.17 860.14 
Min Ch El (ftl 1682.74 Shear llblsq ft) 1.10 2.33 0.87 
Alpha 9.69 Stream Power llblft s )  1.50 31.23 1.44 
Frctn Loss lft) 4.14 Cumvolume lacre-ft) 1435.82 56.15 846.88 
C & E LOSS lft) 0.04 Cum SA (acres) 894.68 26.17 402.29 

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 #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl Icfsl 1so ftl lftl lftl IftlSI 

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. 

Apache Junction FRS 213 Spillway Plow 
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CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.320 

INPUT 
Description: 
station Elevation Data num= 7 0 

c+;. vlrir ~ r i i  ~ l o i r  Sta El rii Sta Elev Sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4641.39 .15 9988.34 .02510020.19 .15 

Bank Sta: Left Rlght Lengths: Left Channel Right Coeff Contr. Expan. 
9988.3410020.19 268.13 380.9 331.29 .1 .3 ~~ ~ 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

4641.39 6840.39 1687 
Blocked Obstructions n m =  I 

Sta L Sta R Elev 
4641.39 6571 1688 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev iftl 
Vel Head (ftl 
W.S. Elev lftl 
Crit W.S. Iftl 
E.G. Slope (ftlftl 
Q Total (cfs) 
Top Width Iftl 
Vel Total Ift/s) 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS Iftl 

1683.60 Element 
0.26 Wt. n-Val. 

1683.34 Reach Len. (ftl 
1683.05 Flow Area (sq ft) 
0.009087 Area (sq ftl 
7000.00 Flow (cfsl 
4127.77 Top Wldth (ft) 

1.29 Avg. Vel. Ift/sl 
3.53 Hydr. Depth (ft) 

73431.0 Conv. (cfs) 
297.00 Wetted Per. (ft) 
1679.81 Shear (lb/sq ftl 
10.05 Stream Power (lb/ft si 
3.02 Cum Volume (acre-£ti 
0.04 Cum SA (acres) 

Left OB 
0.150 
268.13 
4221.13 
4221.13 

Channel Rioht OB 

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 

Left Sta Right Sta 
lftl Lftl 

Profile #PF 2 

Flow Area W.P. % Conv. Hydr D. Velocity 
(CfSl ISq ftl (ft) (ft) (ft/S) 
1.02 4.75 36.71 0.01 0.13 0.22 

406.41 579.07 763.89 5.81 0.76 0.70 

Apache Junction FRS U3 Spillway Flow 
Page 25 of 80 





9996.01 10001.36 195.46 16.68 5.48 2.79 3.11 11.72 
10001.36 RB 10006.72 113.91 12.03 5.44 1.63 2.25 9.47 
10006.72 10280.04 720.10 481.20 273.32 10.29 1.76 1.50 
10280.04 10553.36 873.50 540.58 273.66 12.48 1.98 1.62 
10553.36 10826.68 854.23 531.19 273.40 12.20 1.95 1.60 
10826.68 11100.01 382.76 329.45 273.55 5.47 1.21 1.16 
11100.01 11373.33 0.53 2.30 21.39 0.01 0.11 0.23 

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 RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.171 

INPUT 
Description: Baseline crosses cross section at Shiprock St. 
Station Elevation Data n m =  9 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4303.03 1679.08 4326.79 1678.88 4345.48 1676.98 4361.14 1675.63 4379.92 1676.82 
4403.71 1678.75 4425.05 1678.54 4450.6 1678.05 4469.75 1677.1 4472.71 1674.64 
4481.54 1677.16 4853.18 1676.58 4871.59 1676.9 4892.4 1676.58 5381.94 1675.47 
5406.85 1676.22 5431.93 1676.6 5597.69 1677.77 5605.3 1679.21 5902.1 1679.86 
5909.06 1678.6 5949.41 1678.24 5967.27 1678.13 5984.46 1677.78 6346.15 1677.82 
6399.92 1677.39 6470.17 1677.75 6494.52 1677.61 6576.5 1677.96 6581.34 1677.05 
6589.08 1677.82 6640.91 1677.91 6675.4 1678.56 6695.63 1678.26 6911.59 1677.17 
6930.42 1677.57 6946.78 1677.34 7182.15 1677.28 7213.15 1677.26 7237.71 1677.11 
7422.45 1676.98 7428.25 1676.82 7431.62 1676.49 7465.62 1676.18 7551.47 1675.07 
7567.66 1675.18 7583.47 1675.22 7608.81 1675.85 7625.28 1673.86 7679.45 1675.98 
8055.31 1677.05 8066.72 1676.95 8078.64 1677.2 8141.7 1677.18 8162.81 1677.03 
8187.16 1676.82 8367.96 1675.4 8396.25 1675.56 8508.28 1675.99 8532 1676.5 
8678.19 1676.42 8702.23 1676.42 8878.19 1676.36 8903.21 1676 9036.87 1675.88 
9063.83 1675.91 9157.31 1674.46 9173.77 1673.19 9182.67 1673.28 9212.98 1673.21 
9230.21 1674.16 9253.32 1674.3 9269.78 1673.45 9314.12 1673.73 9575.49 1675.2 
9610.07 1675.25 9973.99 1675.43 9997.17 1674.710012.86 1674.7610029.12 1674.29 

0 
10570.79 1674.8410591.88 1674.34 10606.9 1675.22 10901.6 1674.510920.18 1674.53 
10936.15 1674.6611033.06 1676.3611133.08 1675.48 11223 1677.111629.71 1680.52 
11661.49 1680.8511908.84 1681.6511913.89 1680.52 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4303.03 .15 9973.99 .0210029.12 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9973.9910029.12 565 633.22 508.03 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

4303.03 6930.03 1680 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
4303.03 6930.42 1681 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 1677.06 Element Left OB Channel Right OB 
Vel Head lftl 0.32 Wt. n-Val. 0.150 0.020 0.150 
W.S. Elev lft) 1676.74 Reach Len. (ftl 565.00 633.22 508.03 
Crit W.S. lftl 1676.22 Flow Area lsq ft! 2737.63 106.56 2131.69 
E.G. Slope (ftlftl 0.008779 Area lsq ftl 2737.63 106.56 2131.69 
Q Total lcfsl 7000.00 Flow lcfsl 2904.60 1150.80 2944.60 
Top Width Ift) 3524.81 Top Width Ift) 2295.60 55.13 1174.08 
Vel Total Iftlsl 1.41 Avg. Vel. Iftfsi 1.06 10.80 1.38 
Max Chl Dpth lftl 3.55 Hydr. Depth (ftl 1.19 1.93 1.82 
Conv. Total lcfsl 74708.0 Conv. Icfsl 30999.6 12282.0 31426.4 
Length Wtd. (ftl 556.80 Wetted Per. lft) 2295.92 55.15 1174.14 
Min Ch El (ftl 1674.29 Shear (lblsq ft) 0.65 1.06 1.00 
Alpha 10.33 Stream Power (lbfft sl 0.69 11.44 1.37 
Frctn Loss lftl 5.60 CumVolume (acre-ft! 1358.94 54.21 811.81 
C & E LOSS lftl 0.07 Cum SA (acres) 834.08 25.37 377.43 

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 crass sections. 
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FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta 
lftl 
6733.44  
7 5 4 3 . 5 8  
8 3 5 3 . 7 2  

Right Sta 
lftl 
7 5 4 3 . 5 8  
8353 .72  

Flow 
ICES) 
7 2 . 4 9  

2 9 0 . 3 0  
3 9 8 . 5 6  

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

5 6 . 8 9  

Area 
 IS^ ft) 

9 7 . 4 1  
422 .76  
5 9 2 . 3 0  

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

6 2 3 . 7 5  
550 .14  
4 9 5 . 8 7  
3 8 6 . 8 0  

7 5 . 1 4  

W.P. 
lft) 

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

1 8 . 3 9  
1 8 . 3 8  
1 8 . 3 8  

2 6 9 . 2 5  
2 6 9 . 2 5  
2 6 9 . 2 9  
2 6 9 . 2 7  

9 7 . 0 8  

% Conv. 

1 . 0 4  
4 .15  
5 . 6 9  

3 0 . 6 2  
3 . 9 7  
5 . 7 7  
6 . 7 0  

1 4 . 0 1  
1 1 . 3 7  

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

Hydr D. 
lftl 
0 . 8 5  
0 . 7 5  

Velocity 
IftISl 

0.74  
0 . 6 9  
0 . 6 7  
1 . 3 2  
9 . 4 4  

1 0 . 9 7  
1 1 . 6 4  

1 . 5 7  
1 . 4 5  
1 . 3 5  
1 . 1 4  
0 . 7 6  

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 RIVER: Apache Junct FRS 
REACH: Spillway RS: 1 8 . 0 5 1  

INPUT 
Description: 
Station Elevation Data n m =  1 0 4  

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
4 0 3 9 . 6 7  1 6 7 3 . 2  4 0 7 3 . 2  1 6 7 2 . 7 8  4 3 3 6 . 5 7  1 6 7 3 . 6 2  4 3 6 6 . 3 1  1 6 7 3 . 6 3  4 3 9 4 . 7 7  1 6 7 3 . 7 3  
4 4 2 6 . 7 5  1 6 7 3 . 2 7  4449 .82  1 6 7 2  4461 .54  1 6 6 8 . 6 2  4473 .53  1 6 7 1 . 8 6  4 4 9 1 . 3 6  1 6 7 3 . 5 9  
4 5 3 2 . 1 8  1 6 7 3 . 2 8  4601 .02  1 6 7 1 . 1 2  4 6 2 0 . 9 5  1 6 7 0 . 7 8  5076 .35  1 6 7 0 . 2 2  5 0 9 1 . 1 1  1 6 7 0 . 2 8  
5 4 1 4 . 4 5  1 6 7 1 . 9 7  5430 .43  1 6 7 1 . 8  5 4 4 3 . 5  1 6 7 2 . 1 3  5681 .49  1 6 7 1 . 7 4  5 7 0 4 . 1  1 6 7 1 . 7 7  
5 7 2 2 . 5 8  1 6 7 1 . 3 7  5751 .69  1 6 7 1 . 7  5780 .97  1 6 7 1 . 4 7  5831 .75  1 6 7 1 . 0 5  5905 .26  1 6 7 1 . 2 3  
6 0 0 7 . 1 1  1 6 7 1 . 6 7  6025 .35  1 6 7 1 . 5 3  6 0 7 7 . 0 1  1 6 7 1 . 3 2  6 0 8 4 . 1 9  1 6 6 9 . 0 3  6091 .88  1 6 7 0 . 8 8  
6 1 6 2 . 4 9  1 6 7 1 . 6 9  6200 .08  1 6 7 1 . 7 4  6 3 2 6 . 0 5  1 6 7 1 . 9 2  6369 .77  1 6 7 1 . 7 8  6 3 7 7 . 7  1 6 7 1 . 3  
6 3 9 5 . 0 9  1 6 7 0 . 6 6  6412 .35  1 6 7 1 . 1  7 1 1 6 . 0 5  1 6 6 9 . 2 4  7134 .92  1 6 6 9 . 6 4  7190 .02  1 6 7 0 . 7 4  

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4 0 3 9 . 6 7  . 1 5  9 9 8 6 . 9 1  .02810002 .38  .15  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 8 6 . 9 1 1 0 0 0 2 . 3 8  5 2 5  5 8 3 . 8  596 .87  .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

4 0 3 9 . 6 7  6 8 5 0  1 6 7 8  
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
4 0 3 9 . 6 7  6326 .05  1 6 7 5 1 0 7 2 2 . 1 7 1 1 6 8 8 . 8 7  1 6 7 5  

CROSS SECTION OUTPUT Profile XPF 2 

E.G. Elev lftl 
Vel Head lftl 

1 6 7 1 . 3 9  Element 
0 . 0 9  Wt. n-Val. 

Left OB Channel Right OB 
0.150  0 . 0 2 8  0 . 1 5 0  - - 

W.S. Elev lftl 1 6 7 1 . 3 1  Reach Len. (ftl 5 2 5 . 0 0  583 .80  596 .87  
Crit W.S. Iftl 1 6 7 0 . 4 9  Flow Area (sq ftl 4357.32  3 3 . 3 7  7 0 5 . 7 0  
E.G. Slope lft/ftl 0.011777  Area lsq ftl 4 7 1 4 . 4 5  3 3 . 3 7  7 0 5 . 7 0  
Q Total (cfsl 7000.00  Flow lcfsl 5866.02  3 1 1 . 5 1  8 2 2 . 4 7  
Top Width If t 1 4 2 2 4 . 3 9  Top Width (ftl 3584.50  1 5 . 4 7  6 2 4 . 4 2  
Vel Total lft/s) 1 . 3 7  Avg. Vel. (ftlsl 1 . 3 5  9 .34  1 . 1 7  
Max Chl Dpth lft) 3 . 4 0  Hydr. Depth lftl 1 . 4 0  2 . 1 6  1 . 1 3  
Conv. Total lcfsl 6 4 5 0 2 . 2  Conv. lcfsl 54053.0  2870 .5  7578 .7  
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Length Wtd. Ifti 538.19 Wetted Per. (ft! 3114.42 16.17 625.19 
Min Ch El lft! 1667.96 Shear llb/sq ft) 1.03 1.52 0.83 
Alpha 2.95 Strean Power ( l b / f t  sl 1.38 14.17 0.97 
Frctn Loss iftl 5.41 Cun Volume (acre-ftl 1310.61 53.19 795.26 
C & E LOSS (ft! 0.00 Cwn SA (acres1 795.95 24.86 366.94 

Warning: Divided flow computed for thls cross-section. 
warning: The energy loss was greater than 1.3 ft 10.3 m!. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left sea Right Sta Flow Area W.P. % Con". Hydr D .  Velocity 
(£ti (ftl (cfs! 1sq ft! lft) (ftl Ift/~! 
6588.49 7438.09 776.20 656.69 565.51 11.09 1.17 1.18 

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: Apache Junct FRS 
REACH: Spillway RS: 17.941 

INPUT 
DeSCriDtion: 
Station Elevation Data n m =  93 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4661.93 1668.02 4692.52 1667.65 4721.92 1667.2 4745.08 1666.48 4927.78 1667.42 
4945.07 1667.71 4963.6 1667.24 5309.51 1667.75 5319.22 1671.08 5583.24 1668.91 
5590.75 1666.27 5686.15 1665.48 5716 1665.69 5869.24 1666.15 5898.35 1666.14 
5954.82 1665.79 5960.71 1665.12 5966.77 1665.87 6281.96 1665.98 6302.3 1665.95 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4661.93 .15 9983.74 .02810009.41 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9983.7410009.41 368.92 509.5 343.39 .1 .3 

Ineffective Flow n,,m=. 1 
Sta L Sta R Elev 

4661.93 6170 1674 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 

0 CROSS SECTION OUTPUT Profile #PF 2 - 
E.G. Elev (ftl 1665.98 Element 
Vel Head (ftl 0.09 Wt. n-Val. 
W.S. Elev (ftl 1665.89 Reach Len. (ft) 

Left OB Channel Right OB 
0.150 0.028 0.150 
368.92 509.50 343.39 
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Crlt W.S. Ifti 
E.G. Slope (ftiftl 
Q Total lcfs) 
Top Width lfti 
vei Total (ftis) 
Max Chl Dpth (ft) 
Conv. Total Icfsl 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
FrCtn LOSS lft) 
C & E LOSS Ift) 

1665.24 Flow Area lsq tt) 4665.95 56.57 945.23 
0.008758 Area (sq ft) 4665.95 56.57 945.23 
7000.00 Flow lcfsi 5422.32 469.84 1107.84 
4154.23 Top Width (ft) 3403.64 25.67 724.92 

1.24 Avg. Vel. Iftisi 1.16 8.31 1.17 
3.49 Hydr. Depth Iff1 1.37 2.20 1.30 

74798.3 Conv. lcfs) 57940.1 5020.5 11837.8 
374.71 Wetted Per. (ft) 3404.18 26.16 724.96 
1662.40 Shear (lblsq ft) 0.75 1.18 0.71 

3.86 Stream Power Ilbfft s )  0.87 9.82 0.84 
3.61 Cum Volume lacre-ft) 1254.09 52.59 783.95 
0.00 Cum SA (acres1 753.84 24.58 357.70 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mi. between the current and previous crass 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) Ifti (CfS) 1sq ftl (ft) (ft) (ftls) 
6182.45 6942.71 541.50 606.17 625.59 7.74 0.97 0.89 
6942.71 7702.96 461.68 525.74 556.68 6.60 0.94 0.88 
7702.96 8463.22 1751.54 1283.29 701.26 25.02 1.83 1.36 
8463.22 9223.48 1281.38 1098.84 760.36 18.31 1.45 1.17 
9223.48 9983.74 1386.22 1151.90 760.29 19.80 1.52 1.20 
LB 9983.74 9992.30 61.27 11.11 8.75 0.88 1.30 5.51 

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: Apache Junct FRS 
REACH: Spillway RS: 17.844 

INPUT ~ ~ 

Description: 
Station Elevation Data num= 78 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5104.49 1664.56 5136.33 1664.02 5177.07 1662.83 5220.57 1663.96 5248.85 1663.85 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

5104.49 .15 9988.95 .02810006.58 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9988.9510006.58 375 441.57 330 .1 . 3  

Ineffective Flow num- I 
Sta L Sta R Elev 

5104.49 6909 i670 
Blocked Obstructions num= 1 

sta L Sta R Elev 
5104.49 6316 1666 
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CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev iftl a Vel Head ifti 
W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slope iftlft) 
Q Total icfs) 
Top Wldth ifti 
Vel Total ift/s) 
Max Chl Dpth ift) 
Conv. Total lcfs) 
Length Wtd. Ifti 
Min Ch El ift) 
Alpha 
Frctn Loss ift) 
C b E Loss lft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.150 0.028 0.150 
Reach Len. ifti 375.00 441.57 330.00 
Flow Area isq ft) 4420.11 44.07 630.61 
Area isq £ti 4896.05 44.07 630.61 
Flow icfs) 5843.93 438.84 717.23 
Top Width iftl 3604.50 17.63 541.33 
Avg. Vel. ift/s) 1.32 9.96 1.14 
Hydr. Depth ift) 1.46 2.50 1.16 
Conv. icfsi 56351.3 4231.6 6916.0 
Wetted Per. lfti 3037.14 18.10 541.34 
Shear ilblsq ftl 0.98 1.63 0.78 
Stream Power ilb/ft s )  1.29 16.27 0.89 
Cum Volume iacre-ftl 1213.60 52.00 777.74 
Cum SA iacresl 724.16 24.33 352.71 

Warning: Divided flow computed for this cross-section. 
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 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 #PF 2 

Left Sta Rioht Sta Flow Area W.P. %Conv. HydrD. Velocity 
l f t i  l f t l  l"f.51 [SO £ti ifti ift) ift/~l 

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:   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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 17.761 

INPUT 
Description: Baseline crosses cross sectron at Meridian Rd. approx. 900 ft 

north of University Dr./Superstition Blvd. 
station Elevation Data num= 90 - ~~~ -- ~ ~ 

+ a   lev sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4 9 1 0 . 4 5  .15  9 9 5 6 . 5 9  . 0 2 1 0 0 5 6 . 4 7  . 1 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 5 6 . 5 9 1 0 0 5 6 . 4 7  1 9 2 . 3 3  4 5 7 . 8 4  5 8 5  .1 . 3  

Ineffective Flow nun= 1 
Sta L Sta R Elev 

4 9 1 0 . 4 5  7 1 8 8 . 9 4  1 6 6 6  
Blocked Obstructions nun= 1 

sta L sta R Elev 
4 9 1 0 . 4 5  6614  1 6 6 6  

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lft) 
Vel Head I ft) 
W.S. Elev lftl 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total Iftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (tt) 
C & E LOSS (ft) 

1 6 5 9 . 2 0  Element Left OB Channel Right OB 
0 . 6 7  Wt. n-Val. 0 . 1 5 0  0 . 0 2 0  0 . 1 5 0  

1 6 5 8 . 5 3  Reach Len. lft) 1 9 2 . 3 3  457 .84  5 8 5 . 0 0  
1 6 5 8 . 5 3  Flow Area lsq ft) 4 1 4 9 . 7 4  248 .85  1 6 4 . 6 4  

0 . 0 0 6 1 5 6  Area (sq ft) 4 3 4 4 . 4 7  2 4 8 . 8 5  1 6 4 . 6 4  
7 0 0 0 . 0 0  Flaw lcfs) 4 2 4 6 . 9 0  2 6 4 4 . 0 4  1 0 9 . 0 6  
3 5 7 1 . 3 6  Top Width (£ti 3 2 6 2 . 2 2  9 9 . 8 8  209 .25  

1 . 5 3  Avg. Vel. lftls) 1 . 0 2  1 0 . 6 2  0 . 6 6  
6 . 0 8  Hydr. Depth lft) 1 . 5 1  2 .49  0 . 7 9  

8 9 2 1 4 . 2  Conv. (cfs) 5 4 1 2 6 . 2  3 3 6 9 8 . 0  1 3 9 0 . 0  
3 4 1 . 5 7  Wetted Per. (ft) 2 7 4 6 . 6 1  1 0 1 . 1 4  2 0 9 . 2 6  

1 6 5 2 . 4 5  Shear (lblsq ft) 0 . 5 8  0 . 9 5  0 . 3 0  
1 8 . 3 9  Stream Power (lbtft sl 0 . 5 9  1 0 . 0 5  0 . 2 0  

Cum Volume (acre-ft) 1 1 7 3 . 8 2  5 0 . 5 1  774 .73  
Cum SA (acres) 6 9 4 . 6 0  2 3 . 7 3  3 4 9 . 8 6  

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: The energy loss was greater than 1 . 0  ft 1 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile XPF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl (ftl (cfsl ( s q  ftl Iftl (ft) (ft/SI 
7 0 7 3 . 0 8  7 7 9 3 . 9 6  292 .75  467 .55  583 .74  4 . 1 8  0 . 8 0  0 .63  
7 7 9 3 . 9 6  8514 .84  2 1 4 2 . 2 2  1 6 7 9 . 2 3  7 2 0 . 9 0  3 0 . 6 0  2 .33  1 . 2 8  
8 5 1 4 . 8 4  9 2 3 5 . 7 1  9 6 6 . 9 8  1 0 4 1 . 9 3  7 2 0 . 8 8  1 3 . 8 1  1 . 4 5  0 .93  

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: 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: Apache Junct FRS 
REACH: Spillway RS: 1 7 . 6 7 4  

INPUT 
Description: Baseline crosses cross section at Meridian Rd. approx. 4 7 5  ft 

north of University Dr.lSuperstition Blvd. 
Station Elevation Data num= 7 9  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4981.43  1 6 5 7 . 4 3  5518 .8  1 6 5 6 . 0 6  5 5 6 9 . 4 7  1 6 5 6 . 9 7  5 7 0 7 . 3 5  1 6 5 6 . 9 8  5713 .05  1 6 5 5 . 7 7  
5 7 2 1 . 1 8  1 6 5 6 . 6 9  5728 .2  1 6 5 6 . 3 4  5753 .33  1 6 5 7 . 1 8  5786 .2  1 6 5 7 . 6 1  5849 .12  1 6 5 7 . 9 9  
5 8 7 8 . 2 1  1 6 5 8 . 0 8  5 9 0 9 . 7 1  1 6 5 7 . 3 9  5945 .44  1 6 5 5 . 9 3  5980 .08  1 6 5 7 . 6 5  6004 .22  1 6 5 7 . 7 2  
6 0 2 8 . 5 1  1 6 5 7 . 1 6  6106 .25  1 6 5 6 . 4 4  6 1 1 5 . 8 6  1 6 5 4 . 9  6 1 2 4 . 8 7  1 6 5 6 . 0 1  6847 .03  1 6 5 6 . 6 8  
6866 .32  1 6 5 6 . 2 3  6 8 8 5 . 3 9  1 6 5 6 . 4 1  7 1 6 3 . 2 7  1 6 5 6 . 5 7  7 1 8 6 . 5 6  1 6 5 6 . 1 3  7 2 1 2 . 9 1  1 6 5 6 . 4 1  
7 2 4 1 . 7 9  1 6 5 6 . 7 5  7 6 6 0  1 6 5 5 . 2  7 6 7 9 . 8 7  1 6 5 4 . 9 6  7 7 3 0 . 7 1  1 6 5 5 . 1 6  7 7 5 1 . 2 9  1 6 5 4 . 4 6  
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4981.43 .15 9931.09 .0210012.36 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9931.0910012.36 317.78 384.64 153.53 .I .3 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4981.43 7240.88 1659 10621.811125.25 1659 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
4981.43 6847.03 1659 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope Iftlftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftlsl 
Max Chl Dpth (ftl 
Canv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Lass (ft) 
C & E LOSS (ftl 

Element 
Wt. n-Val. 
Reach Len. If t I 

Left OB 
0.150 

Channel 
0.020 
384.64 

Right OB 
0.150 
153.53 

P l n w  Area is0 £ti 2773.76 222.73 1184.96 - - -  ~~- ~~ . ~ ~ A  . 
Area isq ftl 2773.76 222.73 1192.15 
Flow icfsl 2671.98 2741.25 1586.77 
Tap Width (ft) 2334.01 81.27 644.92 
Avq. Vel. (ftls) 0.96 12.31 1.34 
tiydr. Depth Ift) 1.19 2.74 1.98 
Conv. (cfsl 31175.2 31983.5 18513.6 
Wetted Per. lft) 2334.81 82.89 598.24 
Shear (lblsq ft) 0.54 1.23 0.91 
Stream Power (lblft sl 0.52 15.17 1.22 
Cum Volme (acre-ftl 1158.11 48.04 765.62 
Cum SA lacresl 682.25 22.78 344.13 

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. 
Note: Program found supercritical flow starting at this cross section. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ftl (ftl (cfsl 1sq ftl (ftl (ftl (ftIS1 
7102.71 7809.81 175.00 269.36 374.70 2.50 0.72 0.65 
7809.81 8516.90 1319.98 1167.64 ,707.68 18.86 1.65 1.13 

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. 
Note: Program found supercritical flow starting at thls cross section. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 17.601 

INPUT 
Description: 
Station Elevation Data num= 84 
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Sta Elev Sta Elev Sta Elev sea Elev Sta Elev 
5553.59 1654.45 5648.49 1653.52 5667.49 1653.49 5689.55 1653.38 5699.57 1652.98 
5721.29 1652.65 6380.66 1653.41 6398.37 1653.26 6444.82 1654.74 6467.92 1654.85 

Manning's n Values nun= 3 
Sta n Val sta n Val Sta n Val 

5553.59 .15 9873.91 .0210010.88 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9873.9110010.88 492.39 639.3 480 .I .3 

Ineffective Flow num= 1 
Sta L sta R Elev 

5553.59 7949.15 1658 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
5553.59 7711.71 1658 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope Iftlft) 
Q Total lcfs) 
Top Width (ftl 
Vel Total lft/s) 
Max Chl Dpth (ft) 
Conv. Total Icfsl 
Length Wtd. (ftl 
Min Ch El lft) 
Alpha 
Frctn LOSS lftl 
C & E LOSS lft) 

1653.86 Element Left OB 
0.69 Wt. n-Val. 0.150 

1653.17 Reach Len. (ft) 492.39 
1653.14 Flow Area lsq ft) 3007.96 
0.007197 Area lsq ft) 3073.21 
7000.00 Flow lcfs) 3471.87 
2683.77 Too Width lftl 1997.23 ~. 

1.78 AV;. Vel. Iftls) 
6.37 Hydr. Depth lftl 

82513.1 Conv. (cfsl 
542.65 Wetted Per. (ftl 
1646.80 Shear Ilblss ftl 
13.98 Stream  owe; llblft sl 0.83 
5.05 Cum Volume (acre-ft) 1136.78 
0.01 Cum SA (acres) 666.45 

Channel Right OB 
0.020 0.150 
639.30 480.00 
286.77 630.14 
286.77 630.14 

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 

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 XPF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl ICfS) lsq ftl lft) lftl Ift/Sl 
7405.16 8022.34 2.46 5.97 16.82 0.04 0.35 0.41 
8022.34 8639.53 891.02 864.92 617.20 12.73 1.40 1.03 
8639.53 9256.72 1662.20 1257.51 617.41 23.75 2.04 1.32 
9256.72 9873.91 916.19 879.56 617.32 13.09 1.43 1.04 
LB 9873.91 9919.57 566.47 70.12 45.66 8.09 1.54 R.0R 

Warning: Divided flaw 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. 
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~ote: Hydraulic jump laas occurred between this cross section and the previous upstream 
section. 

CROSS SECTION RIVEN: Apache Junct FRS 
REACH: Spillway RS: 17.480 

INPUT 
Description: 
Station Elevation Data n m =  105 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4197.31 1648.47 4282.47 1648.62 4287.42 1648.14 4295.04 1648.79 4308.89 1648.75 
4319.81 1648.38 4328.87 1649.07 4452.14 1648.31 4490.11 1648.01 4561.96 1649.37 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4197.31 .15 9924.08 .0210011.63 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9924.0810011.63 422.71 759.29 635.28 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

4197.31 7419.39 1654 
Blocked Obstructions num= 1 

sea L sta R Elev 
4197.31 7297 1654 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 1648.80 Element Left OB Channel Right OB 
Vel Head (ftl 0.66 Wt. n-Val. 0.150 0.020 0.150 
W.S. Elev Ift) 1648.14 Reach Len. (ftl 422.71 759.29 635.28 
Crit W.S. (ftl 1648.14 Flow Area i s q  ft) 3422.14 157.21 143.52 
E.G. Slope (ftlftl 0.012530 Area lsq ft) 3422.69 157.21 143.52 
Q Total icfsl 7000.00 Flow lcfs) 4951.33 1920.12 128.55 
Top Width (ftl 2590.42 Top Width Ift) 2305.91 86.82 197.69 
Vel Total (ftlsl 1.88 Avg. Vel. (ftls) 1.45 12.21 0.90 
Max Chl Dpth (ftl 5.15 Hydr. Depth (ft) 1.49 1.81 0.73 
Conv. Total (cfsl 62535.8 Conv. (cfsl 44233.7 17153.8 1148.4 
Length Wtd. (ftl 527.76 Wetted Per. (ft) 2296.00 88.33 197.71 
Min Ch El Iff) 1642.99 Shear (lhlsq ft) 1.17 1.39 0.57 
Alpha 12.00 Stream Power (lblft s )  1.69 17.00 0.51 
Frctn Loss Lft) Cum Volume (acre-ft) 1100.06 42.53 758.15 
C & E LOSS (ft) Cum SA (acres) 642.13 20.17 337.91 

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 far 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 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 
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Left Sta 
Iftl 

Riclht Sta Flow 
Ic~s) 

778.29 
2418.73 
1754.31 
287.56 
455.99 
1176.57 

Area 
(Sq ft) 
694.15 
1495.02 
1232.97 
33.65 
44.37 
79.19 

W.P. 
lftl 

658.81 
818.61 
818.58 
29.19 
29.19 
29.96 

% Conv. 

11.12 
34.55 
25.06 
4.11 
6.51 
16.81 

Hydr D. 
lft) 
1.05 
1.83 
1.51 
1.15 

Velocity 
(ft/S) 
1.12 
1.62 
1.42 
8.55 
10.28 
14.86 

Warning: The energy equation could not he balanced within the specified number of iterations 
The 

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The 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: Apache Junct FRS 
REACH: Spillway RS: 17.336 

INPUT 
Description: Baseline crosses cross section on east side of 114th St. just 

south of intersection with University Dr. 
station Elevation Data n m =  116 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
3862.04 1644.7 3927.65 1645.09 3933.24 1644.1 3986.83 1643.75 4005.63 1644.29 

Manning's n Values n m =  3 
sta n Val sea n Val Sta n Val 

3862.04 .15 9988.52 .0210030.73 .15 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr 
9988.5210030.73 292.68 391.01 280 .1 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

3862.04 6832.04 1650 
Blocked Obstructions n m =  1 

Sta L sta R Elev 
3862.04 6692.19 1650 

CROSS SECTION OUTPUT Profile XPF 2 

E.G. Elev (ftl 1644.74 Element Left 08 Channel Right OB 
Vel Head (ftl 0.65 Wt. n-Val. 0.150 0.020 0.150 
W.S. Elev (ftl 1644.09 Reach Len. (ftl 292.68 391.01 280.00 
Crit W.S. (ftl 1644.14 Flow Area lsq ftl 4573.95 150.54 983.20 
E.G. Slope lft/ftl 0.005195 Area lsq ftl 4573.95 150.54 983.20 
Q Total lcfs) 7000.00 Flow Icfsl 4340.18 1868.88 790.94 
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Top Width ifti 
Vel Total Iftfsl 

3849.01 Top W~dth ifti 
1.23 Avo. Vel. Iftfs) 

Mar Chl Dpth lftl 4 . 8 6  ~ydr. Depth iftl 
Con". Total lcfsl 97118 1 Con". (cfs) 
Length Wtd. ifti Wetted Per. ifti 
Mln Ch El (ftl 1639.23 Shear (Ibfsq ft) 
Alpha 
Frctn Loss Ifti 
C & E LOSS lftl 

27.78 Stream pow& Ilblft sl 0.47 14.21 0.31 
4.06 Cumvolume lacreftl 1061.26 39.85 749.93 
0.00 Cum SA (acres1 616.46 19.05 330.47 

warning:   he conveyance ratlo (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 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 XPF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl ICfSI isq ftl Ifti (ftl (ftfS1 
6487.67 7362.89 10.20 54.49 359.58 0.15 0.15 0.19 
7362.89 8238.10 980.11 1203.72 875.42 14.00 1.38 0.81 
8238.10 9113.31 1850.76 1762.56 875.29 26.44 2.01 1.05 

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 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 ,nay indicate the need for additional cross sections. 
Note: Program found supercritical flow starting at this cross section. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 17.262 

INPUT 
Description: Baseline continues on east side of 114th St 
Station Elevation Data num= 137 

Sta Elev Sta Elev Sta Elev Sta Elev Sta RIPV 

Manning's n Values nun= 3 
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Sta n Val Sta n Val Sta n Val 
4129.86 .15 9989.29 .0210040.44 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9989.2910040.44 320 403.01 280 .1 

Ineffective Flow num= 1 
Sta L Sta R Elev 

4129.86 7519.86 1648 
Blocked Obstructions num= 1 

Sta L sta R Elev 
4129.86 7227.84 1648 

CROSS SECTION OUTPUT Profile XPF 2 

E.G. Elev Iftl 
Vel Head Ifti 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width (ftl 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Canv. Total Icfsl 
Length Wed. Iftl 
Min Ch El (ft) 
Al~ha 
Frctn Loss (ftl 
C & E LOSS (ftl 

1641.04 Element Left 08 
0.36 Wt. n-Val. 0.150 

1640.68 Reach Len. Ift) 320.00 
1640.50 Flow Area isq ft) 3055.33 
0.012575 Area lsq ftl 3138.92 
7000.00 Flow (cfs) 3910.92 
3490.89 Top Width Iftl 2630.19 

1.57 Avg. Vel. (ftls) 1.28 
4.24 Hydr. Depth (ft) 1.24 

62423.2 Conv. ICES) 34876.0 
316.87 Wetted Per. (ftl 2470.08 
1636.44 Shear Ilblsq ftl 0.97 

9.28 Stream Power llblft s )  1.24 
2.67 Cum Volume (acre-ft) 1035.35 
0.05 Cum SA (acres) 597.59 

Channel Rioht OB 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional 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. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream 
section. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left sea Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) ICf.5) 1 %  ftl (ft) Iff1 (ftls) 
7478.11 8315.17 827.13 786.53 795.82 11.82 0.99 1.05 

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. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream 
section. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 17.186 

INPUT 
Description: Baseline continues on east side of 114th St. 
Station Elevation Data num= 145 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4497.19 1638.31 4525.25 1638.13 4543.59 1638.12 4562.55 1638.14 5048.57 1638.21 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4497.19 .15 9989.15 .0210043.19 .15 

Bank Sta: Left Right Lengths: Left Channel 
9989.1510043.19 297.26 396.01 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4497.19 8130 1643 1151613982.62 1643 
Blocked Obstructions nun= 2 

sta L Sta R Elev Sta L Sta R Elev 
4497.19 7664.26 164412088.8313982.62 1644 

Right Coeff Contr. Expan. 
290 .1 .3 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head lftl 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 
~ o p  Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth ft) 
Conv. Total (cfsl 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow ( ~ £ 5 )  
Top Width lit1 
Avg. Vel. (ft/s! 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft! 
Shear (lblsq ft) 
Stream Power (lb/ft s )  
Cum Volume lacre-ft) 
Cum SA (acres1 

Left 08 Channel Riaht OB 

Length Wtd. (ft) 
Min Ch El Lft) 
Alpha 
Frctn Lass (ft) 
C & E LOSS (ft) 

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 enern' 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 #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) 1% ft) (ftl lft) (ft/S) 
7635.45 8420.02 289.63 340.42 290.03 4.14 1.17 0.85 
8420.02 9204.58 1038.76 1090.77 784.79 14.84 1.39 0.95 
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Warning: Divided flow 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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 17.111 

INPUT 
Description: Baseline on east side of 114th St. 
Station Elevation Data nun= 120 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val sea n Val 

4606.86 .15 9993.67 .02 10032.9 .15 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Cantr. 
9993.67 10032.9 286.01 340.97 275 .1 

Ineffective Flow n m =  2 - 
Sta L Sta R Elev Sta L Sta R Elev 

4606.86 8716.86 164212138.3813997.43 1642 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
4606.86 8099.25 164212149.8313997.43 1642 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope Ift/ft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth lft) 
Conv. Total lcfsl . . 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss (ft) 

Profile XPF 2 

1635.65 Element Left OB 
0.52 Wt. n-Val. 0.150 

1635.13 Reach Len. Ift) 286.01 
1635.11 Flow Area (sq ft) 1326.41 
0.012938 Area (sq ft) 1780.15 
7000.00 Flow (cfs) 1602.27 
3595.16 Top Width (ft) 1643.96 

1.64 Avg. Vel. (ftls) 1.21 
4.52 Hydr. Depth lft) 1.10 

61541.6 Conv. lcfs) 14086.6 
284.96 Wetted Per. (ft) 1204.34 
1630.61 Shear (lblsq ft) 0.89 
12.59 Stream Power llb/ft s) 1.07 
2.58 Cum Volume lacre-ft) 997.21 

C & E LOSS (ft) 0.14 Cum SA (acres) 567.66 

Right OB 
0.150 
275.00 

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. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 
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Left Sta Right Sta Flow Area W.?. % Conv. Hydr D. 
ift) iftl icfsl lsq ftl ifr) iftl 
8 4 5 4 . 5 8  9 2 2 4 . 1 3  6 4 2 . 7 3  5 1 0 . 5 3  4 3 4 . 7 9  9 . 1 8  1 . 1 8  
9 2 2 4 . 1 3  9 9 9 3 . 6 7  9 5 9 . 5 5  8 1 5 . 8 9  7 6 9 . 5 5  1 3 . 7 1  1 . 0 6  
LB 9 9 9 3 . 6 7  1 0 0 0 6 . 7 5  6 3 3 . 7 8  3 9 . 5 3  1 4 . 4 8  9 . 0 5  3 . 0 2  
1 0 0 0 6 . 7 5  1 0 0 1 9 . 8 2  3 0 3 . 1 6  2 4 . 4 0  1 3 . 1 1  4 . 3 3  1 . 8 7  
1 0 0 1 9 . 8 2  RB 1 0 0 3 2 . 9 0  2 3 9 . 9 1  2 1 . 1 9  1 3 . 0 9  3 . 4 3  1 . 6 2  
1 0 0 3 2 . 9 0  1 0 5 9 9 . 2 6  6 2 5 . 9 0  5 8 1 . 0 0  5 6 6 . 3 9  8 . 9 4  1 . 0 3  
1 0 5 9 9 . 2 6  1 1 1 6 5 . 6 2  8 0 8 . 1 4  6 7 7 . 2 7  5 6 6 . 3 8  1 1 . 5 4  1 . 2 0  
1 1 1 6 5 . 6 2  1 1 7 3 1 . 9 8  1 6 8 5 . 1 1  1 0 5 2 . 6 1  5 6 6 . 4 5  2 4 . 0 7  1 . 8 6  
1 1 7 3 1 . 9 8  1 2 2 9 8 . 3 5  1 1 0 1 . 7 2  5 5 1 . 8 4  2 1 3 . 2 3  1 5 . 7 4  2 . 5 9  

warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  was greater than 1.0 ft 1 0 . 3  m). between the current and 1 

section. This may indicate the need for addltlonal cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 1 7 . 0 4 6  

INPUT 
Description: Baseline on west side of 1 1 4 t h  St. 
Station Elevation Data num= 1 0 8  

Sta Elev sea Elev Sta Elev Sta Elev Sta Elev 
4 7 6 6 . 1 2  1 6 3 2 . 0 8  4 8 1 3 . 9 5  1 6 3 2 . 7 7  4 9 5 0 . 9 7  1 6 3 3  4 9 6 5 . 0 8  1 6 3 2 . 9 3  4 9 8 1 . 2 8  1 6 3 2 . 8  

Manning's n Values n m =  3  
sta n Val Sta n Val Sta n Val 

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

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 9 1 . 6 7 1 0 0 1 1 . 1 5  3 2 0 . 7 3  3 3 4 . 7 1  3 2 5  .1 . 3  

Ineffective Flow n m =  2  
sta L sta R Elev Sta L Sta R Elev 

4 7 6 6 . 1 2  8 7 3 4 . 1 2  1 6 4 0  1 2 3 3 5  1 4 1 6 0 . 5  1 6 4 0  
Blocked Obstructions num= I 

Sta L Sta R Elev 
4 7 6 6 . 1 2  8 7 3 4 . 1 2  1 6 4 0  

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev lft) 1 6 3 2 . 9 2  Element Left OB Channel 
Vel Head (ft) 0 . 0 5  Wt. n-Val. 0 . 1 5 0  0 . 0 3 5  
W.S. Elev lftl 1 6 3 2 . 8 7  Reach Len. Ift) 3 2 0 . 7 3  3 3 4 . 7 1  
Crit W.S. lftl 1 6 3 1 . 8 1  Flow Area (sq ft) 1 8 2 8 . 5 3  4 7 . 8 8  
E.G. Slope (ftlftl 0 . 0 0 6 7 3 4  Area lsq ftl 1 8 2 8 . 5 3  4 7 . 8 8  
Q Total lcfs) 7 0 0 0 . 0 0  Flow (cfsl 2 2 3 1 . 7 3  2 9 7 . 5 7  
Top Width lftl 4 0 9 5 . 7 6  Top Width lftl 9 9 3 . 6 4  1 9 . 4 8  
vel Total fftlsl 1 . 2 2  Avs. vel. Iftls) 1 . 2 2  6 . 2 1  - - 

Max Chl Dpth (ft) 4 . 6 0  ~ y d r .  Depth (ftl 1 . 8 4  2 . 4 6  
Conv. Total (cfs) 8 5 3 0 5 . 5  Conv. lcfsl 2 7 1 9 7 . 0  3 6 2 6 . 3  
Length Wtd. (£ti 3 2 4 . 7 1  Wetted Per. (ftl 9 9 3 . 8 7  2 0 . 1 0  
Min Ch El (£ti 1 6 2 9 . 2 5  Shear (1blsq ftl 0 . 7 7  1 . 0 0  

Alpha 1 . 9 9  Stream Power ilblft sl 0 . 9 4  6 . 2 2  
Frctn Loss lft) 2 . 6 8  C m  Volume (acre-ftl 9 8 5 . 3 6  3 6 . 4 6  

xevious cross 

Right 08 
0 . 1 5 0  
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C & E LOSS ift) 0.02 Cum SA (acres) 559.00  17 .49  290.18  

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 for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile XPF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
If?) lft) ICfS) ISq ft) Ift) lft) IftlSl 
8498.66  9245 .16  344 .27  343 .83  247.33 4.92 1 . 3 9  1 . 0 0  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 .0  ft ( 0 . 3  ml. hetween the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16 .983  

INPUT 
Descriotian: 
Sration Elevation Data num= 117  .--. ~ -- 

sea Elev sea Elev sea Elev Sta Elev Sta Elev 
4815.86 1629.84  5067.59  1630.15  5082 .87  1629.85  5097.69 1630  5230.63 1631.04  

5250 .1  1631.26  5268.08 1631 .1  5282 .94  1 6 2 9 . 9 1  5288 .81  1630.6  5604.04 1629.95  
5620.39  1629.77  5641.8  1629.63 6101 .83  1629.16  6124 .4  1628.96 6141.08  1629.15  

Manning's n Values 3 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9987.3810012.88  314.66  337.78  317 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4815.86 8645.86 1634 1194214231.28 1634  
Blocked Obstructions num= 1 

Sta L Sta R Elev 
4815.86 6491.26  1635  

CROSS SECTION OUTPUT Profile XPF 2 

E.G. Elev (ftl 
Vel Head (ft) 
W.S. Elev lftl 

1630.23 Element 
0 .22  Wt. n-Val. 

1630 .01  Reach Len. lftl 

Left OB Channel Right OB 
0.150 0.035 0.150 

314.66  337.78  317.00 
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Crit W.S. lft! 1629.55 Flow Area (sq ftl 1312.59 91.73 3198.08 
E.G. Slope iftlftl 0.010526 Area lsq ftl 2703.95 91.73 5272.08 
0 Total fcfsl 7000.00 Flow (cfsl 1443.20 895.48 4661.31 
Top Wldth lftl 6283.40 Top Wldth (ft) 
Vel Total lft/sl 1.52 Avg. Vel. lft/sl 
Max Chl Dpth lft) 6.05 Hydr. Depth lftl 
Conv. Total lcfsl 68229.3 Conv. lcfsl 
Length Wtd. iftl 322.48 Wetted Per. lft! 
Min Ch El Ift) 1623.96 Shear ilb/sq ft! 
Alpha 
Frctn Loss (ft! 
C & E LOSS (ft) 

5.99 Stream Power llb/ft s )  0.79 21.53 1.64 
2.63 Cum Volume (acre-ftl 968.68 35.92 645.16 
0.04 Cum SA (acres! 543.37 17.32 267.46 

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. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Veloclty 
Ifti lftl lcfsl 1sq ftl lft) lftl Ift/Sl 
8509.80 9248.59 766.31 634.20 493.43 10.95 1.29 1.21 
9248.59 9987.38 676.90 678.39 703.37 9.67 0.96 1.00 
LB 9987.38 9995.88 157.58 21.66 9.21 2.25 2.55 7.27 
9995.88 10004.38 527.04 44.50 9.11 7.53 5.23 11.84 
10004.38 RB 10012.88 210.87 25.57 9.01 3.01 3.01 8.25 
10012.88 10615.51 2078.54 1299.70 603.39 29.69 2.16 1.60 
10615.51 11218.14 390.92 455.15 536.90 5.58 0.85 0.86 
11218.14 11820.77 1818.74 1199.16 602.79 25.98 1.99 1.52 
11820.77 12423.39 373.11 244.07 121.24 5.33 2.01 1.53 

Warning: Divided flow computed far 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 RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.919 

INPUT 
Description: 
Station Elevation Data n u =  108 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4676.97 1626.67 4693.99 1626.65 4709.33 1626.68 5191.23 1627.14 5209.16 1627.11 
5226.06 1627.19 5396.64 1628.12 5414 1628.11 5433.72 1627.78 5685.9 1625.79 
5703.44 1625.8 5722.11 1625.87 5986.74 1625.76 5990.77 1625.35 5999.2 1625.91 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4676.97 .15 9981.04 .03510050.55 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9981.0410050.55 294.82 311.56 321.17 .1 .3 

Ineffective Flow num= 2 
sta L sta R Elev Sta L Sta R Elev 

4676.97 8264 1630 1153214215.61 1630 
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Blocked Obstructions nun= I 
Sta L Sta R Elev 

4676.97  6 2 2 5 . 0 8  1 6 3 1  

CROSS SECTION OUTPUT Profile PPF 2 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. Ifti 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width Iftl 
Vel Total Iftlsl 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Lenath Wtd. Iftl 
 in-ch El ( ftl 
Alpha 
Frctn Loss Ift) 
C & E LOSS (ftl 

1 6 2 7 . 5 5  Element 
0 . 6 3  Wt. n-Val. 

1 6 2 6 . 9 2  Reach Len. (ftl 
1 6 2 6 . 9 2  Flow Area (sq ftl 

0 . 0 0 6 5 3 1  Area (sq ftl 
7 0 0 0 . 0 0  Flow (cfsl 
5688.56  Top Width (ftl 

1 . 6 5  Avg. Vel. (ftlsl 
5 . 9 8  Hydr. Depth (ftl 

86618.8  Conv. (cfs) 
Wetted Per. (ftl 

1 6 2 0 . 9 4  Shear (lblsq ftl 
1 4 . 9 1  Stream Power (lblft sl 

Cum Volume (acre-ft) 
Cum SA [acres) 

Left 08 Channel Right OB 
0 . 1 5 0  0 . 0 3 5  0 . 1 5 0  

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: 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 #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lftl (ftl (cfs) (sq ftl lftl (ftl (ft/SI 
7 7 0 7 . 8 7  8 4 6 5 . 5 9  2 7 6 . 0 5  286 .59  201 .59  3 . 9 4  1 . 4 2  0 . 9 6  
8465 .59  9 2 2 3 . 3 2  1 3 9 . 9 0  268 .56  4 7 4 . 9 8  2 . 0 0  0 . 5 7  0 . 5 2  

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: 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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 1 6 . 8 6 0  

INPUT 
Description: 
Station Elevation Data n u =  1 2 0  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4687.12 .15 9989.53 .03510031.54 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9989.5310031.54 387 447.02 388.71 .1 .3 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4687.12 7979.5 1627 1120212979.65 1627 
Blocked Obstructions nun= 1 

sta L Sta R Elev 
4687.12 6449.45 1626 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 1623.86 
Vel Head (ftl 0.24 
W.S. Elev (ftl 1623.61 
Crit W.S. (ft) 1623.35 
E.G. Slope lftlftl 0.015330 
Q Total (cfsl 7000.00 
Top Width (ftl 5234.45 
Vel Total Iftlsl 1.74 
Max Chl Dpth (ft) 4.96 
Conv. Total (cfsl 56536.4 
Length Wtd. (ftl 393.79 
Min Ch El lftl 1619.10 
Alpha 5.17 
Frctn Loss (ftl 3.49 
c & E LOSS (ftl 0.06 

Element Left OB Channel Right OB 
Wt. n-Val. 0.150 0.035 0.150 
Reach Len. (ftl 387.00 447.02 388.71 
Flow Area lsq ftl 2282.85 106.38 1631.61 
Area lsq ftl 3365.01 106.38 2507.26 
Flow (cfsl 3476.01 1027.39 2496.60 
Top Width Iftl 2858.33 42.01 2334.11 
Avg. Vel. Iftlsl 1.52 9.66 1.53 
Hydr. Depth lftl 1.34 2.53 1.39 
Conv. Icfsl 28074.4 8297.9 20164.1 
Wetted Per. lft) 1700.08 42.72 1170.92 
Shear Ilblsq ft) 1.29 2.38 1.33 
stream Power (lb/ft sl 1.96 23.02 2.04 
Cum Volume (acre-ft) 922.52 32.75 588.13 
Cum SA (acres) 500.05 16.55 229.70 

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 #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
Ift) lft) Icfsl i s q  ftl ifti (ftl Iftlsl 
7717.07 8474.56 913.23 631.88 495.06 13.05 1.28 1.45 
8474.56 9232.04 702.27 554.64 529.93 10.03 1.05 1.27 

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 (0.3 ml. between the current and previous cross 

section. This may lndicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.775 
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INPUT 
Descri~tion: 
Station Elevation Data 

Sta Elev Sta 
4668.44 1621.21 4699.63 
5187.75 1620.56 5205.22 
5606.86 1619.81 5713.28 
5973.98 1619.33 5992.07 

. . 
1 Elev Sta Elev Sta 
1621.63 4729.4 1621.4 4981.66 
1620.02 5219.57 1620.29 5572.44 
1619.77 5848.92 1620.41 5892.38 

Elev Sta 
1621.28 5009.63 

1620 5587.74 
1619.77 5933.2 

Elev 
1620.96 
1620.09 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4668.44 .15 9992.97 .03510014.93 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9992.9710014.93 361.96 513.4 490 .1 .3 

Ineffective Flow num= 2 
sea L sta R Elev Sta L Sta R Elev 

4668.44 7668.44 1625 10849.713362.64 1625 
Blocked Obstructions num= 1 

Sta L sea R Elev 
4668.44 5848.92 1625 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lftl 
Vel Head lft) 
W.S. Elev (ft) 
Crit W.S. lftl 
E.G. Slope (ftlftl 
Q Total lcfs) 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth (ft) 
Conv. Total icfsl 

1620.31 Element Left OB Channel Right OB 
0.06 Wt. n-val. 0.150 0.035 0.150 

1620.25 Reach Len. Iff1 361.96 513.40 490.00 
1619.34 Flow Area lsq ft) 4012.47 66.00 1724.56 
0.005792 Area lsq ftl 5693.79 66.00 3199.14 
7000.00 Flow lcfsl 4466.81 425.24 2107.95 
6560.87 Top Width (ftl 4026.00 21.96 2512.91 

1.21 Avg. Vel. Iftls) 1.11 6.44 1.22 
5.03 Hydr. Depth (ft) 1.77 3.01 2.07 

91980.3 Conv. lcfs) 58694.0 5587.7 27698.6 
418.17 Wetted Per. lftl 2265.34 23.44 835.34 
1615.22 Shear (lblsq ftl 0.64 1.02 0.75 

2.59 Stream Power (lblft sl 0.71 6.56 0.91 
3.39 Cum Volume (acre-ftl 882.28 31.87 562.67 
0.05 Cum SA (acres1 469.47 16.22 208.07 

. . 
Length Wtd. lftl 
Min Ch El lft) 
Alpha 
Frctn Loss (ftl 
C & E LOSS lftl 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This m y  indicate the need 
for 

additional cross sections. 
Warning: The conveyance ratio lupstrem 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. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ftl lftl lcfsl lsq ftl Iftl lftl lftlsl 
6950.38 7711.03 203.77 129.31 42.59 2.91 3.04 1.58 
7711.03 8471.68 1837.82 1532.92 760.73 26.25 2.02 1.20 

Apache Junction FRS 213 Spillway Plow 
Page 46 of 80 



Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 rn). This may indlcate 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 add~tional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.678 

INPUT 
Description: Baseline crosses cross sectlan on west slde of Mountain Rd. 

approx. 200 ft south of intersection with Apache Trail. 
Station Elevation Data n u =  96 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
4743.95 1619.64 4796.8 1619.19 4825.27 1619.45 5201.51 1618.02 5384.27 
5400.58 1617.94 5419.31 1617.64 6270.55 1617.06 6333.78 1617.34 6393.97 
7006.72 1616.27 7027.33 1616.24 7049.26 1616.11 7685.56 1614.51 7706.83 
7725.64 1614.43 8169.81 1615.08 8179.78 1614.42 8200.64 1614.37 8220.18 
8231.64 1612.99 8246.45 1615.35 8391.63 1615.34 8397.66 1615.81 8403.47 
8440.51 1614.39 8452.94 1615.49 9085.28 1615.55 9116.63 1614.8 9409.04 
9539.89 1614.4 9577.07 1614.33 9767.93 1614.72 9777.03 1611.92 9788.36 
9798.49 1615.2 9903.46 1615.31 9957.5 1614.75 9971.01 1614.61 9983.27 
9997.61 1614.4110050.85 1614.510104.08 1614.58 10376.9 1615.4410396.51 
10414.04 1615.3310430.26 1613.4210442.39 1611.9210457.97 1613.710475.15 
10494.19 1615.5510514.07 1615.2210530.02 1612.4810542.42 1614.1210609.73 
10641.6 1615.6610678.34 1615.8310701.69 1615.7510728.25 1616.0110777.36 
10870.39 1616.1410894.03 1616.0810953.73 1616.2411000.63 1616.2611031.46 
11099.71 1616.0911247.87 1616.211286.75 1616.4111315.75 1616.3211374.67 
11450.46 1616.53 11525.5 1616.2111681.31 1616.4211694.66 1615.9211730.47 
11742.04 1616.911926.26 1616.2211937.54 1616.0811973.21 1616.0711982.79 
12053.31 1615.8912064.96 1616.18 12105.7 1615.8412282.14 1616.0512297.51 
12391.69 1616.2112429.55 1616.0812474.72 1615.612646.11 1616.2113073.91 
13079.58 1619.69 13094.2 1619.8313690.71 1624.7313759.43 1625.17 13776.9 
13795.69 1626.18 

Manning's n Values nm= 3 
Sta n Val Sta n Val sta 11 Val 

4743.95 .15 9957.5 .0210050.85 .15 

Elev 
1617.9 

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. 
9957.510050.85 430.64 490.1 305 .1 

Ineffective Flow nwn- 2 
Sta L Sta R Elev Sta L Sta R Elev 

4743.95 7490 1620 1067613795.69 1620 

CROSS SECTION OUTPUT 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev lftl 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total Icfsl 
TOP Width lftl 
Vel Total (ftlsl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. lftl 
Min Ch El (ftl 
Alpha e Frctn Loss (ftl 
C h E LOSS (ftl 

Profile #PF 2 

1616.87 Element 
0.60 Wt. n-Val. 

1616.27 Reach Len. (ftl 
1616.27 Flow Area (sq ft) 
0.011923 Area lsq ftl 
7000.00 Flow icfsl 
5033.83 Top Width lftl 

1.69 Avg. Vel. (ftlsl 
4.35 Hydr. Depth (ftl 

64106.2 Conv. (cfsl 
Wetted Per. lftl 

1614.41 Shear (lblsq ftl 
13.44 Stream Power (lblft s) 

Cum Volwne (acreft) 
Cum SA (acres) 

Left OB 
0.150 
430.64 
3057.48 
3375.40 

Channel Right OB 
0.020 0.150 
490.10 305.00 
161.99 920.90 
161.99 1305.29 

1897.61 1288.53 
93.35 1988.59 

Warning: The energy equation could not be balanced within the specified number of iterations 
The 
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program used critical depth for the water surface and continued on with the 
calculations. 
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. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (CfS) (Sq ft) (ft) Ift) (ft/S) 
6978.33 7723.12 497.89 356.20 233.13 7.11 1.53 1.40 
7723.12 8467.91 1460.55 1081.53 745.40 20.86 1.45 1.35 
8467.91 9212.71 587.78 626.21 744.80 8.40 0.84 0.94 
9212.71 9957.50 1267.62 993.53 745.64 18.11 1.33 1.28 
LB 9957.50 9988.62 545.95 49.49 31.12 7.80 1.59 11.03 
9988.62 10019.73 681.93 56.55 31.12 9.74 1.82 12.06 
10019.73 RB 10050.85 669.76 55.94 31.12 9.57 1.R0 1 1 . 9 7  

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: 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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.585 

INPUT 
Description: Baseline on west side of Mountain Rd 
station ~levatibn Data n m =  90 

Sta Elev Sta Elev Sta Elev Sta R l a v  $?a nl  e ~ r  

Mannino's n Values nun= 3 - 
sea n Val Sta n Val Sta n Val 

5048.94 .15 9975.72 .02810020.14 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9975.7210020.14 290 318.41 208.83 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

5048.94 7505 1617 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
5048.94 6763.21 1618 

CROSS SECTION OUTPUT Profile XPF 2 

E.G. Elev lft) 
Vel Head fft) 

1612.60 Element 
0.33 Wt. n-Val. 

Left 08 Channel Right OB 
0.150 0.028 0.150 

W.S. Elev fftl 1612.27 Reach Len. I f t l  290.00 318.41 208.83 . . ~ ~- 

Crit W.S. lft) 1612.13 Flow Area lsq ft) 3430.28 133.23 1403.15 
E.G. Slope (ftlft) 0.008481 Area lsq ft) 3627.78 133.23 1403.15 
Q Total fcfs) 7000.00 Flow (cfs) 3897.81 1351.93 1750.26 
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Top Width lftl 3812.27 Top Wldth (ftl 2890.69 44.42 877.16 
Vel Total Iftlsl 1.41 Avg. Vel. (ftlsl 1.14 10.15 1.25 
Max Chl Dpth iftl 3.97 Hydr. Depth (ftl 1.39 3.00 1.60 
Con". Total (cfsl 76012.9 Con". (cfsi 42326.3 14680.6 19006.0 
Length Wtd. iftl 281.67 Wetted Per. lftl 2467.74 44.53 877.56 
Min Ch El iftl 1608.83 Shear ilblsq ftl 0.74 1.58 0.85 
Alpha 10.57 Stream Power ilb/Et si 0.84 16.07 1.06 
Frctn Loss (Etl 2.31 Cumvolume (acre-ft) 809.98 28.86 527.85 
C & E LOSS (ftl 0.08 Cum SA (acres1 411.60 14.77 172.72 

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. 

FLOW DISTRIBGTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flaw Area W.P. 8 Conv. Hydr D. Velocity 
(ftl (ftl (cfsl lsq Eti (ftl (ftl (ftlsl 
7160.42 7864.24 270.58 322.97 359.26 3.87 0.90 0.84 
7864.24 8568.07 1102.51 981.84 703.83 15.75 1.40 1.12 
8568.07 9271.89 1132.68 996.16 700.82 16.18 1.42 1.14 
9271.89 9975.72 1392.04 1129.28 703.83 19.89 1.60 1.23 
LB 9975.72 9990.53 492.17 46.98 14.81 7.03 3.17 10.48 
9990.53 10005.33 520.69 48.59 14.81 7.44 3.28 10.72 

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 lndicate the need for additional crass sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.525 

Description: 
INPW Station Elevation Data nun= 88 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4901.52 1612.18 5450 1610.57 5507 1610 5577 1610 5707.74 1610.58 
5745.79 1610.25 5794.8 1610.12 5814.48 1610.47 5847.66 1610.12 6133.72 1610.57 

Manning's n Values num= 3 
Sta n Val Sta n Val sta n Val 

4901.52 .15 9991.4 .02810009.42 .l5 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9991.410009.42 330 391.68 271.49 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4901.52 7075 161510761.5214023.82 1615 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
4901.52 6300 1612 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 1610.21 Element Left OB Channel Right OB 
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Vel Head Iftl 
W.S. Elev (ftl 
Crit W.S. (it) 
E.G. Slope Iftlftl 
Q Total (cfsl 
Too Width Ifti 

Wt. "-Val. 
Reach Len. (ftl 
Flow Area (sq ftl 
Area iscl f tl 
Flow (cfsl 
Too Width lft) 

Vel Total (ftlsl 1.27 A V ~ .  Vel. (ftlsl 
Max Chl Dpth Ifti 3.28 Hydr. Depth (ftl 
Conv. Total (cfsl 79117.2 Conv. (cfsl 
Length Wed. (ftl 328.97 Wetted Per. (fti 
Min Ch El lftl 1606.88 Shear (lblsu £ti 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

1.99 Stream powei llblft sl 1.09 6.19 0.16 
3.32 Cum Volume (acre-ftl 778.56 28.25 523.54 
0.00 Cum SA (acres) 389.87 14.54 168.71 

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 XPF 2 

Left sea Riaht Sta Flow Area W.P. %Conv. HvdrD. velocitv 
lft~ rft~ I C ~ S I  ISC, f t ~  ~ f t ~  rft~ cft~si 

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: Apache Junct FRS 
REACH: Spillway RS: 16.451 

INPUT 
Description: 
Station Elevation Data num= 94 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5215.51 1608.11 5356.94 1607.14 5498.37 1606.85 5645.05 1606.69 5664.07 1606.74 
5684.58 1606.3 5704.82 1606.42 5719.83 1606.98 5736.13 1606.21 6040.58 1605.8 
6097.61 1606.21 6411.81 1606.58 6430.69 1606.59 6451.45 1606.41 6773.19 1605.7 
6814.23 1605.58 7121.31 1604.82 7168.83 1604.7 7178.58 1604.8 7343.67 1606.2 
7391.44 1606.17 7476.62 1605.74 7486.71 1603.72 7507.88 1603.39 7527.96 1603.5 
7560.73 1603.95 7588.35 1604.26 7614.85 1604.82 7840.48 1604.77 7885.58 1605.05 
7932.89 1604.1 7938.75 1604.6 8455.74 1604.5 8505.05 1604.34 8548.96 1604.4 
8583.8 1604.61 8589.97 1605.81 8998.67 1606 9017.58 1605.46 9052.28 1606.06 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

5215.51 .15 9986.27 .02810008.35 .15 

Bank Sta: Left Riaht Lensths: Left Channel Right Coeff Contr. Expan 
..-~ - 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

5215.51 7010 161210945.0513993.86 1615 
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CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 1606.89 Element Left OB Channel Righc 08 
Vel Head (ftl 0.04 Wt. n-Val. 0.150 0.028 0.150 
W.S. Elev (ftl 1606.85 Reach Len. lftl 401.88 370.79 366.61 
Crit W.S. (ft) 1605.54 Flow Area (sq ftl 4255.72 19.86 457.97 
E.G. Slope Iftlftl 0.013493 Area lsq ftl 5353.85 19.86 457.97 
0 Total (cfsl 7000.00 Flow lcfsl 6514.74 112.53 372.73 
Top Width i f  t l 5125.63 Top Wldth lftl 4333.82 22.08 769.73 
Vel Total Iftls) 1.48 Avg. Vel. Iftls) 1.53 5.67 0.81 
Max Chl Dpth lftl 3.46 Hydr. Depth (£ti 1.50 0.90 0.59 
CODY. Total Icfsl 60262.1 Conv. (cfs) 56084.5 968.8 3208.8 
Length Wtd. lftl 399.40 Wetted Per. (£ti 2830.30 22.54 769.91 
Min Ch El Iftl 1604.99 Shear (lblsq ftl 1.27 0.74 0.50 
Alpha 1.25 Stream Power Ilblft sl 1.94 4.21 0.41 
Frctn Loss (ft) 3.73 Cum Volume lacre-ftl '736.27 28.01 520.87 
C & E LOSS (ftl 0.00 Cum SA (acres1 359.68 14.36 163.83 

Warning: Divided flow computed for this cross-sectlon. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) Icfsl lsq £ t i  (ft) lftl Ift/S) 
6578.58 7260.12 758.15 469.08 250.13 10.83 1.88 1.62 
7260.12 7941.66 2043.43 1270.01 681.79 29.19 1.86 1.61 
7941.66 8623.20 2807.44 1536.54 681.65 40.11 2.25 1.83 
8623.20 9304.73 572.90 592.07 681.55 8.18 0.87 0.97 
9304.73 9986.27 332.84 388.04 535.18 4.75 0.73 0.86 

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 far additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.381 

INPUT 
Description: Baseline on 4th Ave. approx. 600 ft west of intersection with 

Mountain Rd. 
Station Elevation Data nun= 100 

Sta Elev Sta Elev Sta Elev sea Elev sta Elev 
5162.11 1603.79 5194.62 1603.32 5282.46 1602.47 5302.31 1602.32 5358.74 1601.79 
5378.04 1601.91 5386.9 1602.68 5430.61 1602.54 5497.9 1602.39 5508.89 1601.68 

Manning's n Values n m =  3 
sta n Val Sta n Val Sta n Val 

5162.11 .15 9963.89 .0210015.21 .15 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9963.8910015.21 354.57 609.88 452.58 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

5162.11 6620 1607 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev lftl 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total lft/s) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El lftl . . 
Alpha 
Frctn Loss Ift) 
C & E LOSS (ft) 

1603.16 Element Left OB Channel Right OB 
0.08 Wt. n-Val. 0.150 0.020 0.150 

1603.07 Reach Len. lft) 354.57 609.88 452.58 
1602.09 Flaw Area lsq ft) 5558.50 68.45 124.37 
0.006928 Area lsa ftl 6550.98 68.45 124.37 
70oo.00 FIOW (cis) 
4879.49 Top Width (ft) 

1.22 Avg. Vel. lft/s) 
4.53 Hydr. Depth lft) 

84098.3 conv. lcfs) 77264.5 6115.2 718.6 
392.77 Wetted Per. lft) 3344.11 51.91 279.20 
1599.99 Shear Ilblsq ft) 0.72 0.57 0.19 

3.55 Stream Power llblft sl 0.83 4.24 0.09 
3.19 Cumvolume lacre-ft) 681.36 27.63 518.42 
0.03 Cum SA (acres) 318.71 14.05 159.42 

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. 

FLOW DISTRIBGTION OUTPUT Profile #PF 2 

Left Sta Right sea Flow 
f f t l  l f t l  I ~ f r ; l  

Area 
(Sq ft) 
914.17 
1401.61 
1553.48 
876.13 
813.11 
34.17 
16.97 
17.31 
124.37 

W.P. 
lft) 

600.04 
685.99 
686.02 
686.09 
685.98 
17.60 
17.21 
17.11 
279.20 

% Conv. 

13.75 
25.64 
30.43 
11.71 
10.34 
4.42 
1.40 
1.45 
0.85 

Hydr D. 
lft) 
1.52 
2.04 

Velocity 
IftlS) 
1.05 
1.28 
1.37 
0.94 
0.89 
9.06 
5.77 
5.87 
0.48 

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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.265 

INPUT 
Description: Baseline on 4th Ave. 
Station Elevation Data num= 112 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
4720.35 1600.28 4750.75 1600.29 4820.08 1600.9 4891.42 1599.94 4922.23 1599.98 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

.15 9951.96 .0210010.71 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9951.9610010.71 323.21 438.39 331.63 .1 .3 ~ 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4720.35 6203 160510696.7912690.41 1605 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
4720.35 4992.04 1606 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. ifti 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. Ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element Left OB Channel 
Wt. n-Val. 0.150 0.020 
Reach Len. (ft) 323.21 438.39 
Flow Area (sq ft) 4506.75 118.59 
Area (sq ft) 4672.72 118.59 
Flow icfs) 5138.75 1376.57 
Top Wldth (£ti 4042.48 58.75 
Avg. Vel. iftls) 1.14 11.61 
Hydr. Depth Ift) 1.23 2.02 
Conv. (cfs) 52347.3 14022.8 
Wetted Per. Ifti 3678.75 59.06 
Shear ilb/sq f t) 0.74 1.21 
Stream Power (lblft s )  0.84 14.02 
Cum Volwne (acre-ft) 635.68 26.32 
Cum SA (acres) 283.74 13.28 

Right OB 
0.150 

331.63 
470.02 

Warning: Divided flow computed for thls 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. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.182 

INPUT 
Description: Baseline on 4th Ave. 
Station Elevation Data num= 120 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
4328.73 1599.13 4343.06 1599.91 4444.51 1597.92 4476.64 1597.67 4487.72 1598.63 
4519.1 1597.74 4549.22 1597.73 4621.45 1598.41 4686.86 1597.31 4717.02 1597.36 
4785.93 1598.65 4854.78 1597.18 4884.81 1597.31 4953.81 1598.45 4987.62 1597.96 
5001.3 1597.39 5023.12 1597.03 5088.16 1596.96 5107.02 1597.35 5116.85 1598.06 
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Mannina's n Values nun= 7 - ~~- 

Sta n Val Sta n Val sta n Val 
4328.73 .15 9959.07 .0210017.42 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9959.0710017.42 255 507.2 380 .1 .3 

Ineffective Flow num= 2 . 
Sta L Sta R Elev Sta L Sta R Elev 

4328.73 6154 160010472.8212633.19 1600 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
4328.73 5981.23 1601 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev lft) 
Crit W.S. lftl 
E.G. Sla~e Iftlftl , -. 
Q Total icfsl 
Top Width iftl 
Vel Total (ftls) 
Max Chl m t h  if tl 
conv. ~otal ICES) 
Lenath Wtd. lftl 
i in-ch El iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

Element Left OB Channel Right OB 
Wt. n-Val. 0.150 0.020 0.150 
Reach Len. iftl 255.00 507.20 380.00 
Flow Area isq ft) 5304.77 83.35 195.29 
Area isq ft) 5433.12 83.35 203.69 
Flow icfs) 6164.81 731.78 103.42 
Top Width iftl 3960.94 58.35 472.54 
Avg. Vel. Iftls) 1.16 8.78 0.53 
Hydr. Depth (ft) 1.39 1.43 0.43 
Conv. lcfsl 65566.7 7782.9 1099.9 
Wetted Per. iftl 3806.25 59.15 455.52 
Shear ilblsq ft) 0.77 0.78 0.24 
Stream Power (lblft s )  0.89 6.83 0.13 
Cum Volume (acre-ftl 598.19 25.31 512.77 
Cum SA (acres) 254.05 12.69 152.30 

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 DISTRIBWION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
iftl ift) (C~S) Isq ftl lftl iftl ift/S) 
5937.40 6741.73 884.79 792.93 588.29 12.64 1.35 1.12 
6741.73 7546.07 855.51 880.64 804.33 12.22 1.09 0.97 
7546.07 8350.40 965.74 947.35 804.93 13.80 1.18 1.02 

Warning: Divided flaw 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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Splllway H S :  16.086 
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INPUT 
Description: Baseline crosses cross section on 4th Ave. approx. 500 ft east of 

signal Butte Rd. 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4938.55 1595.16 4964.22 1595.07 5000.82 1595.24 5018.16 1598.84 5034.14 1598.85 
5036.63 1596.93 5265.96 1594.59 5324.57 1594.36 5364.68 1594.94 5397.57 1594.5 
5406.63 1595.44 5472.02 1595.78 5544.35 1544.28 5576.92 1593.9 5652.57 1595.11 
5724.11 1593.83 5756.81 1593.6 5827.8 1594.54 5903.65 1593.02 5936.52 1592.76 
5952.66 1593.11 6007.73 1533.28 6017.8 1590 6028.37 1592.13 6046.96 1592.38 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4938.55 .15 9954.74 ,0210024.66 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9954.7410024.66 272.52 446.48 350 .1 .3 

Ineffective Flow num= 2 
sta L sta R Elev Sta L Sta R Elev 

4938.55 5969 160010455.9612345.82 1600 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
4938.55 5827.8 1601 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev iftl 1594.06 
Vel Head ift) 0.17 
W.S. Elev ift) 1593.89 
Crit W.S. iftl 1593.43 
E.G. Slope iftlftl 0.009731 
0 Total Icfs) 7000.00 . . 
Topwidth iftl 4028.64 
Vel Total iftlsl 1.34 
Max Chl Dpth iftl 3.89 
Conv. Total icfs) 70961.2 
Lenath Wtd. Ift) 292.99 
 in-ch El iftl 1590.17 
Alpha 6.12 
Frctn Loss iftl 2.24 
C & E LOSS iftl 0.03 

RIement Left OB Channel Rioht OB -- A 

Wt. n-Val. 0.150 0.020 
Reach Len. iftl 272.52 446.48 350.00 
Flow Area lsq f tl 5150 33 92.94 
Area I sq ftl 5230.10 92.94 3.42 
Flow icfs) 6164.55 835.45 
Top Wldth iftl 3945.02 65.65 17.97 
Avg. Vel. iftlsi 1.20 8.99 
Hydr. Depth iftl 1.34 1.42 
Conv. icfsl 62492.0 8469.2 
Wetted Per. iftl 3837.72 68.42 
Shear ilblsq ftl 0.82 0.83 
stream Power ilblft s )  0.98 7.42 
Cum Volume (acre-£ti 566.97 24.28 511.87 
Cum SA (acres) 230.91 11.96 150.16 

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 #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl ift) Ic~s) isq ftl ifti iftl 1ft/s1 
5655.15 6371.75 660.55 560.34 403.49 9.44 1.39 1.18 
6371.75 7088.35 637.93 677.74 684.01 9.11 0.99 0.94 
7088.35 7804.94 1743.54 1262.26 716.61 24.91 1.76 1.38 
7804.94 8521.54 1085.99 950.35 717.01 15.51 1.33 1.14 

0 8521.54 9238.14 1625.69 1201.40 703.43 23.22 1.71 1.35 
9238.14 9954.74 410.86 498.23 613.18 5.87 0.81 0.82 
LB 9954.74 9978.05 686.14 62.29 25.47 9.80 2.72 11.02 
9978.05 10001.35 69.51 15.22 23.32 0.99 0.65 4.57 
10001.35 RB 10024.66 79.79 15.43 19.62 1.14 0.79 5.17 
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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 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.001 

INPUT 
Description: Baseline crosses cross section at intersection of 4th Ave. and 

Signal Butte Rd. 
Station Elevation Data num= 116 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4559 1593.79 4762.32 1593.06 4819.92 1592.65 4884.97 1594.05 4953.53 1592.83 

4982.69 1593.01 5047.73 1593.66 5079.06 1593.47 5094.41 1592.44 5128.05 1592.33 
5203.21 1593.47 5278.98 1592.04 5313.05 1591.64 5389.89 1593.31 5465.21 1591.53 
5498.89 1591.41 5574.81 1592.8 5651.03 1591.44 5684.65 1591.2 5756.72 1592.02 
5837.01 1590.51 5870.67 1590.48 5888.39 1590.95 5946.7 1591.42 5955.77 1587.4 
5967.37 1590.33 5985.69 1590.9 5996.35 1590.92 6007.06 1590.64 6098.71 1590.4 
6115.21 1589.65 6141.21 1590.65 6484.71 1592.24 6491.49 1590.64 6502.5 1592.5 
6512.52 1591.17 6536.65 1591.32 6570.36 1590.59 7004.54 1589.8 7010.24 1589.63 
7033.01 1589.69 7244.79 1591.3 7264.71 1589.68 7310.01 1589.77 7996.11 1589.34 
8043.37 1589.3 8092.9 1588.98 8101.51 1589.79 8121.53 1590.45 8138.72 1587.63 
8158.4 1590.17 8280.37 1588.87 8319.13 1588.72 8329.98 1589.41 8403.02 1590.09 
8530.73 1589.61 8540.08 1588.69 8575.03 1588.67 8793.33 1588.89 8827.61 1589 
8990.95 1591.3 9025.45 1591.06 9092.96 1590.48 9118.65 1591.64 9269.14 1591.64 
9300.98 1590.54 9335.2 1590.75 9364.95 1591.18 9533.29 1591.27 9554 1590.62 
9588.28 1591.01 9609.81 1591.58 9755.59 1590.72 9788.31 1590.87 9833.8 1590.91 
9937.97 1591.81 9943.37 1588.97 9959.88 1589.01 9967.32 1591.77 9982.03 1590.78 
10115.93 1591.4110139.13 1593.0410159.83 1592.8810173.42 1591.710317.48 1592.01 
10350.53 1590.8810396.52 1591.4810411.01 1591.610424.35 1592.8910508.02 1593.27 
10530.72 1592.6210541.12 1591.7 10584.5 1591.6210618.41 1593.1910743.42 1592.57 
10754.17 1592.1611010.99 1595.8311024.94 1595.8111216.01 1592.1511316.99 1590 
11458.57 1592.59 11646.3 1596.7211656.45 1597.6411668.44 1597.5311730.19 1597.87 
11752.06 1595.9711769.95 1596.8411779.35 1596.8811817.66 1597.0811827.45 1596.88 
11842.18 1596.6412035.95 1597.512045.24 1594.82 12056.8 1594.2212063.89 1598.17 
12120.82 1598.36 

Manning's n Values num= 3 
Sta n Val sea n Val Sta n Val 
4559 .15 9937.97 .0210115.93 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9937.9710115.93 377.84 575.99 440 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev sea L Sta R Elev 
4559 5858 159610115.9312065.27 1596 

Blocked Obstructions nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
4559 5389.89 159710139.1312120.82 1597 

CROSS SECTION OUTPUT Profile XPF 2 

E.G. Elev (ftl 
Vel Head lftl . . 
W.S. Elev (ftl 
Crit W.S. lftl 
E.G. Slope (ftlftl 
Q Total (cfs) 
Top Width lft) 
vei Total c f t ~ s ~  
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C & E LOSS lftl 

previous cross 

Element Left OB Channel Right oB 
Wt. n-Val. 0.150 0.020 
Reach Len. (ftl 377.84 575.99 440.00 
Flow Area (sq f tl 5925.08 152.81 
Area (sq ftl 
Flow Icfsl 
Top Width (ftl 
Avg. Vel. (ftlsl 
Hydr. Depth (ftl 
Conv. (cfsl 
Wetted Per. (ft) 
Shear (lblsq ft) 0.59 0.34 
Stream Power (lblft sl 0.61 1.79 
Cum Volume (acre-ftl 531.75 23.02 511.85 
Cum SA (acres) 205.48 10.72 150.07 

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. 

FLOW DISTRIBUTION OUTPUT Profile XPF 2 
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Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) ifti (CfSl i s q  ft) lftl lft) (ftls) 
5327.42 6095.85 204.90 264.42 239.08 2.93 1-11 0.77 

Warning: Divided flow com~uted for this cross-section. 
warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may lndicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.892 

INPUT 
Description: 
Station Elevation Data nun= 145 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

5007.87 .15 9919.37 .0210038.26 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9919.3710038.26 380 574.17 385.41 .1 .3 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

5007.87 6491 159210433.4112412.02 1592 
Blocked Obstructions n"m= 2 

Sta L Sta R Elev Sta L Sta R Elev 
5007.87 5896.78 159310433.4112809.81 1593 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev Iftl 
Crit W.S. Iftl 

1588.59 Element Left OB Channel Right OB 
0.14 Wt. n-Val. 0.150 0.020 0.150 

1588.45 Reach Len. lft) 380.00 574.17 385.41 
1587.74 Flow Area iscl ft) 4286.85 117.36 217.14 . . 

E.G. Slope (ftlftl 0.010000 Area (sqftl 
Q Total (cfsl 7000.00 Flow (cfs) 
Top Width (ftl 3637.23 Top width (ftl 
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Vel Total (ftls) 1.51 Avg. Vel. Iftlsl 1.38 7.66 0.79 
Max Chl Dpth (Etl 5.16 Hydr. Depth lft) 1.49 1.07 0.70 
Conv. Total icfsl 69999.3 Con". (cfs) 59308.0 8984.7 1706.5 
Length Wtd. (Et] 418.48 Wetted Per. lfti 2869.73 112.20 310.63 
Mln ch ~l iftl 1585.05 Shear Ilblsq ft) 0.93 0.65 0.44 
Alpha 3.99 S~ream Power Ilblft sl 1.29 5.00 0.34 
Frctn Loss ifti 3.62 Cum Volume lacre-ftl 485.63 21.24 510.75 
C & E LOSS (ftl 0.02 C m  SA lacresl 173.37 8.83 148.48 

a 
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 ilPF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lftl lft) Icfsl Isa ftl iftl l f e l  l f t l s l  

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 far additional cross sections. 

CROSS SECTION 
REACH: Spillway 

RIVER: Apache Junct FRS 
RS: 15.784 

INPUT 
Description: Baseline crosses cross section on Signal Butte Rd. approx. 200 ft 

north of intersection with Broadway Ave. 
Station Elevation Data n u =  127 

Sta Elev Sta Elev Sta Elev Sta Elev sea Elev 
5254.05 1587.8 5459.58 1586.29 5462.95 1585.06 5499.88 1586.78 5518.54 1586.6 
5535.29 1586.17 5561.63 1587.61 5656.78 1585.54 5690.66 1585.42 5699.37 1586.14 
5787.61 1585.03 5816.64 1585.33 5881.4 1586.19 5948.28 1584.67 5977.32 1585.02 
5983.74 1585.19 6004.63 1580.88 6073.58 1585 6235.36 1584.24 6270.72 1584.09 
6284.2 1584.99 6346.34 1585.38 6373.56 1585.23 6389.86 1583.52 6418.82 1583.77 
6480.34 1586.11 6490.55 1580.07 6499.82 1584.14 6522.46 1582.86 6551.75 1583.55 
6582.03 1583.16 6593.43 1583.7 6616.36 1580.38 6644.55 1585.28 6665.77 1584.86 
6813.12 1584.18 6855.67 1584.84 6864.02 1585.06 6871.31 1584.06 6888.72 1583.99 
6908.38 1585.54 6914.32 1585.23 6957.81 1584.89 7088.18 1583.69 7138.11 1583.51 
7306.96 1583.97 7330.56 1586.19 7508.83 1584.26 7540.05 1584.38 7567.49 1583.64 
7715.57 1584.5 7728.56 1582.33 7733.25 1582.27 7746.59 1583.75 7750.76 1583.45 
7758.32 1582.61 7775.39 1582.68 7792.29 1584.04 7927.66 1582.8 7949.04 1582.86 
7972.55 1582.64 8265.93 1582.46 8277.22 1582.78 8290.49 1582.9 8325.25 1583.28 
8339.63 1581.53 8353.39 1583.48 8752.87 1582.77 8765.53 1584.96 8771.11 1582.23 
8854.59 1583.25 9187.33 1583.25 9236.98 1582.04 9484.51 1584.91 9509.47 1583.31 
9529.94 1584.65 9626.61 1584.1 9638.95 1586.27 9660.44 1586.12 9670.83 1583.59 
9684.45 1583.09 9691.49 1584 9705.26 1583.83 9715.57 1581.26 9767.02 1581.71 
9788.29 1584.92 9801.27 1585.12 9833.69 1584.84 9854.25 1584.88 9881.21 1584.16 
9916.79 1585.53 9922.04 1582.18 9933.08 1582.46 9939.8 1585.05 9960.74 1582.7 
10051.58 1583.1710077.26 1584.87 10085.4 1582.2410220.51 1582.9410236.72 1581.51 
10256.49 1580.6510303.77 1581.3310352.19 1584.0710505.91 1583.5310535.54 1581.68 
10578.17 1581.6810615.34 1584.0310707.03 1584.0310733.87 1585.610849.91 1584.99 
10876.42 1582.7510912.97 1582.5410940.76 1584.9811047.86 1583.7611072.93 1583.02 
11140.45 1584.8311258.71 1584.211316.33 1583.14 11341.2 1584.2911452.26 1584.31 
11472.57 1586.7311604.15 1585.8311627.65 1584.6311672.17 1584.6111681.08 1585.63 
11692.27 1586.4611732.97 1586.66 

Mannina's n Values n m =  3 - 
Sta n Val Sta n Val Sta n Val 

5254.05 .15 9916.79 .0210051.58 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9916.7910051.58 370 461.26 344.31 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
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Blocked Obstructions n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

5254.05 5983.74 158911.140.4511732.97 1589 

CROSS SECTION OUTPUT Proflle #PF 2 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. iftl 
E.G. Slope iftlft) 
Q Total icfsl 
Top Width ift) 
Vel Total Iftlsl 
Max Chl Opth iftl 
Conv. Total icfs) 
Lenath Wtd. I f t )  
 in-ch El (ftl 
Alpha 
Flctn Loss Iftl 
C & E Loss Iftl 

1584.95 Element 
0.33 Wt. n~Val. 

1584.62 Reach Len. (ftl 
1584.23 Flow Area lsq ftl 
0.007701 Area isq ftl 
7000.00 Flow (cfsl 
4202.64 Tonwidth i f t )  

1.46 Avg. Vel. Iftlsl 
4.55 Hydr. Depth iftl 

79768.1 Conv. (cfsl 
376.46 Wetted Per. lftl 
1582.18 Shear Ilblsq ft) 
10.03 Stream Power (lblft s )  
3.53 Cum Volume lacre-ftl 
0.07 Cum SA (acres) 

Left OB Channel Rlght OB 
0.150 0.020 0.150 

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 crass 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Canv. Hydr D. Velocity 
l f t l  lftl lcfsl lsa ft) (ft) Ift) (ft1.5) 

Warning: Divided flow computed for thls 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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.696 

INPUT 
Description: Baseline crosses cross section on Signal Butte Rd. approx. 250 ft 

south of Broadway Ave. 
Station Elevation Data num= 128 

f a  P l e v  S t n  Elev Sta Elev sea Elev Sta Elev 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4710.11 .15 9956.15 .0210068.93 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9956.1510068.93 376.56 470.47 385.16 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4710.11 7875 1586.0511781.6612300.01 1586 
Blocked Obstructions n m =  2 - - 

Sta L sta R Elev Sta L Sta R Elev 
4710.11 6335.06 158611781.6612300,Ol 1586 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lft) 
Vel Head (ft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lftlft 
Q Total lcfs) 
Top Width lft) 
Vel Total lftls) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss Iff) 
C & E LOSS lft) 

1581.35 Element 
0.10 Wt. n-Val. 

1581.25 Reach Len. lft) 
1580.11 Flow Area isq ft) 

: 1 0.011736 Area lsq ft) 
7000.00 Flow lcfs) 
4839.29 Top Width lft) 

1.47 Avg. Vel. Iftls) 
7.02 Hydr. Depth (ft) 

64614.5 Conv. icfs) 
400.29 Wetted Per. (ftl 
1580.14 Shear llblsq ft) 

3.03 Stream Power llblft 
3.39 Cum Volume (acre-ft) 
0.03 Cum SA (acres) 

Left 0B 
0.150 
376.56 
2160.23 

Channel Right OB 
0.020 0.150 

470.47 385.16 

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. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. % Conv. Hvdr D. Velocitv 

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 RIVER: Apache Junct FRS 
REACH: Sprllway RS: 15.607 

INPUT 
Description: 
Station Elevation Data nun= 130 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
5179.7 1580.72 5333.58 1578.65 5346.94 1577.54 5389.24 1577.4 5396.84 1578.27 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

5179.7 .15 9920.71 .0210054.92 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9920.7110054.92 409.72 545.69 344.4 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
5179.7 8534 158212222.7612561.22 1582.07 

Blocked Obstructions n m =  2 * Sta L Sta R Elev Sta L Sta R Elev 
5179.7 6969.04 158312377.6912561.22 1583 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ftl 1577.93 Element Left OB Channel Right OB 
Vel Head iftl 0.39 Wt. "-Val. 0.150 0.020 0.150 
W.S. Elev (ftl 1577.54 Reach Len. Lft) 409.72 545.69 344.40 
Crit W.S. (ftl 1575.64 Flow Area (sq ftl 1042.58 244.04 3245.26 
E.G. Slope (ftlftl 0.006396 Area (sq ftl 2727.22 244.04 3254.41 
Q Total (cfsl 7000.00 Flow (cfsl 788.02 2153.10 4058.88 
Top Width (ftl 4292.95 Top Width (ft) 2183.21 134.21 1975.53 
Vel Total (ftlsl 1.54 Avg. Vel. (ftlsl 0.76 8.82 1.25 
Max Chl Dpth (ftl 7.24 Hydr. Depth iftl 0.91 1.82 1.65 
con". Total icfsl 87527.1 Conv. (cfsl 9853.3 26922.1 50751.7 
Length Wtd. iftl 421.51 Wetted Per. (ftl 1141.81 134.87 1964.49 
Min Ch El (ftl 1573.77 Shear (Iblsq ftl 0.36 0.72 0.66 
Alpha 10.44 Stream Power IIbfft s )  0.28 6.37 0.83 
Frctn Loss iftl 2.88 Cum Volwne (acre-ft) 388.13 15.70 463.33 
C & E LOSS (ftl 0.03 Cum SA (acres) 95.45 4.65 117.76 

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 crass 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lfti lftl (cfsI Is0 ftl Ifti Iftl Iftlsl 
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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 RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.504 

INPUT 
Description: 
Station Elevation Data num= 160 

Sta Elev Sta Elev sta Elev Sta Elev sen Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

5296.27 .15 9938.98 .02 10070.7 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9938.98 10070.7 370 445.22 390 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

5296.27 9318 1578.05 12252.514343.18 1578.25 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
5296.27 7340.12 158013791.6114343.18 1580 

CROSS SECTION OUTPUT Profile XPF 2 

E.G. Elev iftl 
Vel Head lftl 
W.S. Elev Ift) 

1575.02 Element 
0.69 Wt. n-Val. 

1574.33 Reach Len. Iftl 

Left OB Channel Right 08 
0.150 0.020 0.150 
370.00 445.22 390.00 . . . . ~~~~~~ 

Crit W.S. lftl 1574.33 Flow Area lsq ftl 361.01 275.11 3362.10 
E.G. Slope iftlft) 0.007301 Area lsq ftl 2446.55 275.11 4109.03 
Q Total icfsl 7000.00 Flow icfsl 312.22 2853.00 3834.78 
TOP Width iftl 5027.82 TOO Width iftl 2068.61 131.72 2827.49 
vei Total 1ft1s1 1.75 A V ~ .  vel. 1ft1.s) 0.86 10.37 1.14 
Max chi m t h  I£ t\ 7.04 HV&. De~th ift) 0.65 2.09 1.56 ~~~ L~ ~~~ . - - .  ~ - ..> . . ~ 

- -~ 

Conv. Total Icfs) 81921.7 Conv. icfsl 3653.9 33388.9 44878.9 
~ength Wtd. iftl 405.63 Wetted Per. iftl 555.04 131.77 2162.28 
Min Ch El ift) 1571.86 Shear llblsq ftl 0.30 0.95 0.71 

Apache Junction FRS U3 Spillway Flow 
Page 62 of 80 



Alpha 14.54 Stream Power Ilblft s )  0.26 9.87 0.81 
Frctn Loss Ifti 0.74 Cum Volume (acre-ft) 363.80 12.44 434.22 
C & E Loss (ft) 0.20 Cum SA (acres) 75.46 2.98 98.78 

@ warnins: w he energy equatjon could not be balanced withln the specified number of iterations 
~ - 

The 
oroaram used critical deoth tor 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 . 1  m .  This may indicate the need 
for 

additional cross sections. 
Warning: The conveyance ratio iupstrem 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 cross section had to be extended vertically durlng the critical depth calculations. 
Warning: The energy loss was greater than 1.0 Et (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: Multiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta Right Sta Flow Area 
iftl lftl (cfsl lsq ftl 
9275.74 9938.98 312.22 361.01 
LB 9938.98 9982.89 1052.71 97.55 

W.P. 
(ftl 

555.04 

Velocity 
(ftIS) 
0.86 
10.79 
9.90 

Warning: The energy equatlon 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: 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 cross section had to be extended vertically during the critical depth calculations. 
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: 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 critlcal depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.419 

INPUT 
Description: Blocked Obstruction Option used to remove detention basin from the 

effective conveyance area. 
Station Elevation Data num= 158 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5122.82 1574.46 5131.98 1573.1 5157.36 1573.49 5183.04 1573.06 5184.52 1572.86 
5197.65 1570.51 5318.62 1570.32 5340.18 1574.07 5674.52 1573.79 5694.51 1570.92 
5743.28 1570.89 5759.54 1573.52 5767.41 1573.64 5787.24 1573.92 5806.16 1573.42 
5812.64 1574.25 5973.86 1574.34 6066.58 1574.11 6083.12 1572.14 6131 1572.49 
6179.6 1572.22 6293.54 1573.58 6301.95 1568.48 6311.86 1571.7 6326.32 1572.14 
6334.84 1571.98 6364.03 1571.89 6425.82 1573.22 6465.6 1571.92 6469.44 1571.82 
6476.64 1572.98 6999.74 1571.86 7024.27 1572.26 7058.09 1572.32 7285.66 1571.69 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

5122.82 .15 9932.47 .02810066.08 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9932.4710066.08 390 307.29 328.78 .3 .5 

Ineffective Flow n m =  2 
sea L sea R Elev Sta L Sta R Elev 

5122.82 9932 1575.8913238.0514922.82 1575.89 
Blocked Obstructions num= 2 

Sta L sea R Elev Sta L Sta R Elev 
5122.82 5973.86 157712678.4813207.82 1570 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El (ft) 
Alpha 
Frctn Loss Ift) 
C & E Loss (ft) 

1572.68 Element Left OB Channel Right 08 
0.03 Wt. n-Val. 0.150 0.028 0.150 

1572.65 Reach Len. (ft) 390.00 307.29 328.78 
1570.16 Flow Area (sq ft) 0.92 394.54 9729.21 
0.000807 Area (sq ft) 5404.84 394.54 11146.66 
7000.00 Flow (cfs) 0.41 1223.95 5775.65 
8016.50 Top Width (ft) 3420.67 133.61 4462.22 

0.69 Avg. Vel. (ft/s) 0.44 3.10 0.59 
8.92 Hydr. Depth (ft) 1.96 2.95 3.07 

246454.7 Conv. (cfs) 14.3 43092.4 203348.0 
324.80 Wetted Per. (ft) 0.47 133.63 3174.60 
1568.96 Shear (lblsq ft) 0.10 0.15 0.15 

4.13 Stream Power (lblft s )  0.04 0.46 0.09 
0.03 Cum Volume (acre-ft) 330.45 9.02 365.93 
0.01 Cum SA (acres) 52.14 1.63 66.14 

Warning: Divided flaw 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. 

FLOW DISTRIBUTION OUTPUT Profile XPF 2 

Left Sta Right Sta Flaw Area W.P. %Conv. HydrD. Velocity 
(ft) (ft) (CfS) isq ft) (ft) lft) IftlS) 
9245.38 9932.47 0.41 0.92 0.47 0.01 1.96 0.44 
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Warning: Divided flow computed for this cross-section. 
warning: The conveyance ratio (upstream conveyance dlvided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.361 

INPUT 
Description: Immediately Upstream of CAP 
Station Elevation Data num= 219 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nu*= 3 
Sta n Val Sta n Val Sta n Val 

4695.67 .15 9953.17 .02510036.99 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9953.1710036.99 224.47 218.48 231.22 .3 .5 

Ineffective Flow num= 2 
sta L Sta R Elev Sta L Sta R Elev 

4695.67 9953.17 1585 13590.715846.39 1579.89 
Blocked Obstructions n m =  2 

Sta L sta R Elev Sta L Sta R Elev 
4695.67 4907.66 158315846.3915846.39 1580 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 1572.64 Element Left OB Channel Right OB 
Vel Head Ift) 0.01 Wt. n-Val. 0.025 0.150 
W.S. Elev (ft) 1572.64 Reach Len. (ft) 224.47 218.48 231.22 
Crit W.S. (ft) 1563.22 Flow Area (sq ftl 898.34 26027.49 
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E.G. Slope Iftlftl 0 . 0 0 0 0 2 8  Area isq ft) 40209.18  898 .34  4 2 6 6 2 . 5 5  
Q Total Icfsl 7 0 0 0 . 0 0  Flow icfsi 1 3 7 0 . 7 4  5629 .26  
Top Width lit) 1 0 2 5 1 . 5 2  Top Width (ft) 4 7 7 3 . 0 0  83 .82  5 3 9 4 . 6 9  
Vel Total iftls) 0 . 2 6  Avg. Vel. (ftls) 1 . 5 3  0 .22  
Max Chl Dpth iftl 1 5 . 6 9  Hydr. Depth (£ti 1 0 . 7 2  8 . 0 0  
Conv. Total icfs) 1 3 2 5 3 8 2 . 6  Conv. icfs) 2 5 9 5 3 6 . 7  1 0 6 5 8 4 6 . 0  
Length Wtd. iftl 2 1 8 . 4 8  Wetted Per. (ft) 8 3 . 8 3  3260 .98  
Min Ch El Iftl 1 5 6 1 . 3 7  Shear Ilblsq ft) 0 . 0 2  0 . 0 1  
Alpha 7 . 3 0  Stream Power ilblft s )  0.03  0 . 0 0  
Frctn Loss (£ti Cum Volume (acre-ft) 1 2 6 . 2 6  4 . 4 6  1 6 2 . 8 6  
C & E LOSS lft) Cum SA (acres) 1 5 . 4 6  0 . 8 6  2 8 . 9 4  

FLOW DISTRIBUTION OUTPUT Profile XPF 2 

Left Sta Right Sta Flow Area W.P. %Con". HydrD. Velocity 
iftl Ift) LCfSI isq ftl (ftl (ftl ( f t / S I  
LB 9 9 5 3 . 1 7  9 9 8 1 . 1 1  431 .42  2 8 9 . 3 8  27 .94  6 . 1 6  1 0 . 3 6  1 . 4 9  
9 9 8 1 . 1 1  1 0 0 0 9 . 0 5  4 5 6 . 4 4  299 .33  2 7 . 9 4  6 . 5 2  1 0 . 7 1  1 . 5 2  
1 0 0 0 9 . 0 5  RB 1 0 0 3 6 . 9 9  482 .89  3 0 9 . 6 3  27 .94  6 . 9 0  1 1 . 0 8  1 . 5 6  
1 0 0 3 6 . 9 9  1 0 8 6 6 . 9 0  2365 .82  9257 .63  8 2 9 . 9 3  3 3 . 8 0  1 1 . 1 5  0 .26  
1 0 8 6 6 . 9 0  1 1 6 9 6 . 8 2  1 8 5 2 . 4 4  7 9 9 3 . 8 9  8 2 9 . 9 3  2 6 . 4 6  9 . 6 3  0 . 2 3  
1 1 6 9 6 . 8 2  1 2 5 2 6 . 7 3  888 .32  5 1 4 6 . 2 0  831 .05  1 2 . 6 9  6 . 2 0  0 .17  
1 2 5 2 6 . 7 3  1 3 3 5 6 . 6 5  400 .98  2 7 4 9 . 8 3  5 7 1 . 9 2  5 . 7 3  4 . 8 2  0 .15  
1 3 3 5 6 . 6 5  1 4 1 8 6 . 5 6  1 2 1 . 6 9  879 .94  1 9 8 . 1 6  1 . 7 4  4 .52  0 . 1 4  

CULVERT RIVER: Apache Junct FRS 
REACH: Spillway RS: 1 5 . 3 4  

INPUT 
Description: Culverts under CAP. 
Size of culverts in Culvert Groups #1,  2, and 

6 reduced to 0.5  ft diam. in order to render culverts ineffective 
in conveying flows (outside effective flow limits). 

Distance from Upstream XS = 3 7  
DeckIRoadway Width - - 1 6 0  
Weir Coefficient - - 2.8  
Bridge DecktRoadway Skew = 
Upstream DecklRoadway Coordinates 

num= 8 5  
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4 6 9 5 . 6 7  1 5 7 7 . 0 6  4 8 3 6 . 5 8  1 5 7 7 . 0 6  4887 .67  1 5 8 3 . 0 9  
4 8 9 7 . 9 5  1 5 8 3 . 4 1  4937 .04  1 5 8 5 . 4 4  4971.52 1 5 8 6 . 5 6  

Upstream Bridge Cross Section Data 
Station Elevation Data num= 2 1 9  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4 6 9 5 . 6 7  1 5 7 0 . 2 4  4 7 0 6 . 2 7  1 5 7 0 . 4 6  4743 .16  1 5 7 0 . 6 5  4 7 6 5 . 9 5  1 5 7 2 . 8  4 7 8 8 . 6 8  1 5 7 9 . 3 9  
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Manning's n Values numi 3 
Sta n Val Sta n Val Sta n Val 

4695.67 .15 9953.17 .02510036.99 .15 

Bank Sta: Left Right Coeff Cantr. Expan 
9953.1710036.99 .3 .5 

Ineffective Flow n m =  2 
Sta L sta R Elev Sta L Sta R Elev 

4695.67 9953.17 1585 13590.715846.39 1579.89 
Blocked Obstructions n u =  2 

Sta L Sta R Elev Sta L Sta R Elev 
4695.67 4907.66 158315846.3915846.39 1580 

Downstream Deck/Roadway Coordinates 
n m =  76 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord sta Hi Cord Lo Cord 

4822.77 1577.11 4989.88 1577.11 5043.37 1583.6 
5070.25 1584.51 5104.75 1584 5108.2 1584.38 
5132.03 1583.41 5157.54 1577.11 5188 157674 
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Downstream Bridge Cross Section Data 
station Elevation Data nun= 168 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4822.77 1576.4 4910.4 1576.67 4969.53 1577.93 5001.36 1576.18 5047.52 1583.16 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4822.77 .03 9939.51 .02510087.53 .03 

Bank Sta: Left Right Coeff Contr. Expan. 
9939.5110087.53 .3 .5 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4822.77 8744.03 1580 1343216072.17 1580 
Blocked Obstructions nun= 1 

Sta L sta R Elev 
16072.1716072.17 1575 

Upstream Embanhent side slope - - horiz. to 1.0 vertical 
Downstream Embanhent side slope - - horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Culverts = 6 

Culvert ~ a m e  Shape Rise Span 
CULVERTdl Circular .5 
FHWA Chart X 1 - Concrete Pipe Culvert 
FHWA Scale # 3 - Groove end entrance; pipe projecting from fill 
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Solution Criteria = Highest U.S. EG 
culvert upstrm Dist Leng:h n Value Entrance Loss Coef Exit Loss Coef 

3 7 170 ,013 . 9  1 
Number of Barrels = 5 
Upstream Elevation = 1560 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
6159.67 6167.67 6175.67 5183.67 6191.67 

Downstream Elevation = 1559 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
6156.77 6164.77 6172.77 6180.77 6188.77 

Culvert N m e  Shape Rise Span 
CULVERT#2 Circular . 5  
FHWA Chart # 1 - Concrete Plpe Culvert 
FHWA Scale # 3 - Groove end entrance; pipe projecting from fill 
Solution Criteria = Hlghest U.S. EG 
culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

37 170 .013 . 9  1 
Number of Barrels = 5 
Upstream Elevation = 1560.1 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
7439.67 7447.67 7455.67 7463.67 7471.67 
Downstream Elevation = 1559.1 
Centerline Stations 

sta. sta. sta. sta. sta. 
7456.77 7464.77 7472.77 7480.77 7488.77 

Culvert Name Shape Rise Span 
CULVERTU3 Circular 6 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA scale # 3 - Groove end entrance; pipe projecting from fill 
Solution Criteria = Hiohest U.S. EG - 
culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

37 170 ,013 .9 1 
Number of Barrels = 5 
Upstream Elevation = 1559.4 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
9959.67 9967.67 9975.67 9983.67 9991.67 

Downstream Elevation = 1558.4 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
9976.77 9984.77 9992.7710000.7710008.77 

Culvert Name Shape Rise Span 
CULVERT#4 Circular 6 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 3 - Groove end entrance; pipe projecting from fill 
Solution Criteria = Highest U.S. EG 
culvert upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

37 162 .013 .9 1 
Number of Barrels = 5 
Upstream Elevation = 1561 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
12509.6712517.6712525.6712533.6712541.67 
Downstream Elevation = 1560 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
12536.7712544.7712552.7712560.7712568.77 

Culvert Name Shape Rise Span 
 CULVERT#^ Circular 6 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 1 - Square edge entrance with headwall 
solution Criteria = Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

3 7 180 .013 .9 1 
Number of Barrels = 3 
Upstream Elevation = 1560 
Centerline Stations 

Sta. Sta. Sta. 
13402.6713410.6713418.67 
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Downstream Elevation = 1558.7 
Centerline Stations 

Sta. Sta. sta. 
13379.7713387.7713395.77 

Culvert Name Shape Rise Span 
CULVERT#6 Circular .5 
FHWA Chart X 1 - Concrete Pipe Culvert 
FHWA Scale # 3 - Groove end entrance; pipe projecting from fill 
Solution Criteria = Highest U.S. EG 
Culvert Upstm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

37 190 .013 .9 1 
Number of Barrels = 2 
Upstream Elevation = 1555.2 
Centerline Stations 

Sta. Sta. 
14903.6714910.67 
Downstream Elevation = 1554.4 
Centerline Stations 

Sta. Sta. 
14895.7714902.77 

CULVERT OUTPUT Profile XPF 2 
Culvert ID :  CULVERT#^ 

Culv Q lcfs) 
# Barrels 
Q Barrel (cfs) 
E.G. US. rftl 
W.S. US. lftl 
Delta EG lft) 
Delta WS lft) 
E.G. IC lftl 
E.G. OC lftl 
Culvert Control 
Culv WS In (ft) 
CUlV WS out lftl 
Culv Nml Depth lft) 
Culv Crt Depth lftl 
Culv Ful Lngh lft) 

Outlet 
1560.50 
1559.50 

Culv Vel In lft/s) 5.58 
Culv Vel Out lft/s) 5.58 
Culv Inv El Up lftl 1560.00 
Culv Inv El Dn lftl 1559.00 
Culv Frctn Ls lftl 6.47 
Culv Ext LSS lft) 0.29 
CUlV Ent Lss lft) 0.43 
Q Weir lcfsl 1839.21 
Weir Sta Lft (ft) 11954.99 
Weir Sta Rgt lft) 12076.20 
Weir Submerg 0.00 
Weir Max Depth Ift) 4.22 
Weir Avg Depth lft) 3.01 
Wr Flw Area (sq ft) 364.51 
Min Top Rd lft) 1572.27 

Note: The normal depth exceeds the height of the culvert. The program assumes that the normal 
depth is equal to the height of the culvert. 

Note: Culvert critical depth exceeds the height of the culvert. 

CULVERT OUTPUT Profile XPF 2 
Culvert ID : CULVERT#2 

CUlV Q refs) 
X Barrels 
Q Barrel (cfs) 
E.G. US. lft) 
W.S. US. lftl 
Delta EG lft) 
Delta Ws lit) 
E.G. IC (ft) 
E.G. OC lftl 
Culvert Control 
Culv WS In (ftl 
Culv WS out Iff) 
Culv Nml Depth (ft) 
Culv Crt Depth Ift) 
Culv Fu1 Lngh lft) 

5.47 Culv Vel In lft/sl 5.58 
5 Culv Vel Out Iftls) 5.58 

1.09 Culv Inv El UP lftl 1560.10 
1572.64 Culv Inv El Dn lftl 1559.10 
1572.64 Culv Frctn Ls (ft) 6.47 

7.19 Culv Ext LSS lft) 0.29 
7.38 Culv Ent Lss lftl 0.43 

1561.43 Q Weir lcfsl 1839.21 
1572.65 Weir Sta Lft lftl 11954.99 
Outlet Weir Sta Rgt lft) 12076.20 
1560.60 Weir Submerg 0.00 
1559.60 Weir Max Depth lft) 4.22 

0.50 Weir Avg Depth lft) 3.01 
0.50 Wr Flw Area lsq ft) 364.51 

170.00 Min Top Rd (ftl 1572.27 

Note: The normal depth exceeds the height of the culvert. The program assumes that the normal 
depth is equal to the height of the culvert. 

Note: Culvert critical depth exceeds the height of the culvert. 

CULVERT OUTPUT Profile XPF 2 
Culvert ID : CULVERT113 

Culv Q lcfsl 1996.13 Culv Vel In lft/s) 14.12 
# Barrels 5 Culv Vel Out Iftls) 14.12 
Q Barrel lcfs) 399.23 Culv Inv El Up (ftl 1559.40 
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Note: The normal depth exceeds the height of the culvert. The program assumes 
depth is equal to the height of the culvert. 

Note: Culvert critical depth exceeds the height of the culvert. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.320 

INPUT 
Description: Immediately Downstream of CAP 
Station Elevation Data nun= 168 

Sta Elev Sea Elev Sta Elev Sta Elev Sta Elev 
4822.77 1576.4 4910.4 1576.62 4969.53 1577.93 5001.36 1576.18 5047.52 1583.14 
5075.79 1584.14 5113.38 1583.69 5138.77 1582.58 5199.14 1580.27 5204.38 1580.28 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4822.77 .03 9939.51 .02510087.53 .03 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9939.5110087.53 88.46 84.3 74.33 .3 . 5  

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4822.77 8744.03 1580 1343216072.17 1580 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
16072.1716072.17 1575 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lft) 1565.45 Element Left 08 Channel 
Vel Head Lftl 0.20 Wt. n-Val. 0.025 
W.S. Elev (ftl 1565.25 Reach Len. lftl 88.46 84.30 
Crit W.S. Lftl 1564.38 Flow Area Isq ftl 457.37 
E.G. Slope Iftlftl 0.001329 Area lsqftl 639.74 457.37 
Q Total Lcfsl 7000.00 Flow lcfsl 2277.43 
Top Width lftl 3589.26 Top Width (ftl 212.67 130.53 
Vel Total (ftls) 3.08 Avg. Vel. Iftlsl 4.98 
Max Chl Dpth lftl 10.00 Hydr. Depth lftl 3.50 
Conv. Total lcfsl 192011.2 Canv. lcfs) 62470.4 
Length Wtd. Lftl 80.06 Wetted Per. Lftl 131.29 
Min Ch El Lftl 1560.30 Shear llblsq ftl 0.29 
Alpha 1.33 StreamPower (lblft s )  1.44 
Frctn LOSS lftl 0.18 Cum Volume (acre-ftl 21.01 1.06 
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0.030 
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C & E Loss ifti 0.25 Cum SA (acres) 2.62 0.32 6.01 

Warning; Divided flow computed for thls 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 m). This may indlcate the need 
for 

additional cross sections. 
Warning: The conveyance ratlo (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 #PF 2 

Left Sta 
lftl 
LB 9939.51 
9988.85 

Riaht Sta Flow 
(cfsl 

559.24 
1226.11 
492.08 
3936.42 
38.37 
149.37 
598.41 

Area 
(sq £ti 
114.74 
217.09 
125.54 
1494.46 
59.75 
85.56 
172.39 

W.P. 
(ftl 

32.55 
49.37 
49.38 
849.55 
282.16 
90.14 
64.78 

% Conv. 

7.99 
17.52 
7.03 
56.23 
0.55 
2.13 
8.55 

Hydr D. 
(ft) 
3.60 
4.40 

Velocity 
IftIS) 
4.87 
5.65 
3.92 
2.63 
0.64 
1.75 
3.47 

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 m). This may indlcate the need 
for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.304 

INPUT 
Descriotion: 
Statlon Elevation Data 

sta Elev Sta 
4873.16 1570.48 5004.62 
5126.08 1581.98 5136.75 
5308.88 1570.22 5386.52 

n m =  131 
Elev Sta Elev 

1583.06 
1569.97 

Elev Sta Elev Sta 
1582.22 5090.36 

Manning's n Values 
Sta n Val Sta 

4873.16 .15 9893.55 

n m =  3 
n Val Sta 
.02510096.37 

n Val 
.15 

Bank Sta: Left Right Coeff Contr. Expan 
9893.5510096.37 .3 .5 

Ineffective Flow num= 2 
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Sta L Sta R Elev Sta L Sta R Elev 
4873.16 9314.1 1580.14 1342016164.68 1580.09 
Blocked Obstructions num= I 

Sta L Sta R Elev 
16164.6816164.68 1575 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (£ti 
Vel Head (ft) 
W.S. Elev Iftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total Ift/s) 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ftl 
Area (sq ftl 
Flow (cfs) 
Top Width (it) 
Avg. Vel. Ittts) 
Hydr. Depth Ift) 
Conv. (cfs) 
Wetted Per. (ftl 
shear (lh/sq ft) 
stream Power (Ihlft s) 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB 
0.150 

Channel 
0.025 

Right OB 
0.150 

Warning: Divided flow computed for this cross-section. 
Warning: Slope too steep for slope area to converge during supercritical flow calculations 
(normal 

depth is below critical depth). Water surface set to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 2 

Left Sta 
(ftl 
9176.35 
LB 9893.55 
9961.16 
10028.76 
10096.37 
10963.27 
11830.17 
12697.07 

Riaht Sta Flow 
(cfsl 
40.43 
897.66 
2683.95 
2133.79 
430.48 
18.78 
413.43 
381.47 

Area 
isq ftl 
69.55 
138.60 
267.49 
233.29 
642.12 
68.64 
548.78 
246.92 

W.P. 
(ftl 

90.64 
67.61 
67.66 
67.81 
682.70 
279.87 
489.79 
75.04 

% Conv. 

0.58 
12.82 
38.34 
30.48 
6.15 
0.27 
5.91 
5.45 

Hydr D. 
(ftl 
0.77 
2.05 
3.96 

Velocity 
(ft/SI 
0.58 
6.48 
10.03 
9.15 
0.67 
0.27 
0.75 
1.54 

Warning: Divided flow computed for this cross-section. 
Warning: Slope too steep for slope area to converge during supercritical flow calculations 
(normal 

depth is below critical depth). Water surface set to critical depth. 

SUMMARY OF MANNING'S N VALUES 

River:Apache Junct FRS 

Reach River Sta. nl n2 n3 n4 
n7 n8 n9 n10 nll n12 

Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
SDillwaY 
spillway 19.110 .15 .09 .15 .09 .15 .09 
.15 .09 ,028 .09 .15 .06 
Spillway 19.012 .15 .09 ,028 .09 .15 .06 
Spillway 18.920 .15 ,028 .09 .06 
S~illwav 18.817 .15 .09 ,028 .09 .06 
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Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Splllway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spill way 
Spillway 
Spillway 
Spillway 
S ~ i l l ~ a ~  
 pillw way 15.504 .l5 .02 .15 
Spillway 15.419 .15 ,028 .15 
Spillway 15.361 .15 ,025 .15 
Spillway 15.34 Culvert 
Spillway 15.320 .03 ,025 . 0 3  
Spillway 15.304 .15 .025 .15 

SUMMARY OF REACH LENGTHS 

River: Apache Junct FRS 

Reach River Sta. Left Channel Right 

Spillway 
Spillway 
Spillway 
SDillwav 
sbillwa; 
Spillway 
Spillway 
Spillway 
Spillway 
SDillwav 
Spillwa; 
Spillway 
Spillway 
Spillway 
Spillway 
SDillwav 
Spillway 
Spillway 
Spillway 
Spillway 
Snillway 

Spillway 
Spillway 
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Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

2 2 4 . 4 7  
Culvert 

88.46  

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIEITrS 
River: Apache Junct FRS 

Reach River Sta. Contr . Expan. 

Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
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I Spillway 

Spillway 
Spillway 
Spillway 
Spillway 
S~illway 
splllwa; 
Sprllway 
Spillway 
Spillway 
Spillway 
S~illway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

Culvert 
. 3  
.3 
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Profile Output Table - Standard Table I 

Reach River Sea Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude B Chl 
(cfsl (ftl lftl (ftl lft) (ftlftl (ftl~l 1sq ftl (ftl 

Spillway 20.000 
Spillway 19.993 
S~illwav 19.975 

Spillway 19.812 
Spillway 19.735 
Spillway 19.665 
Spillway 19.581 
Spillway 19.504 

Spillway 19.208 
Spillway 19.110 
Spillway 19.012 
Spillway 18.920 

1.36 
i n s  

~pillwa~ 18.730 
Spillway 18.654 
Spillway 18.550 
Spillway 18.481 
Spillway 18.397 
Spillway 18.320 
Spillway 18.247 
Spillway 18.171 
Spillway 18.051 
Spillway 17.941 
Spillway 17.844 
Spillway 17.761 
Spillway 17.674 
Spillway 17.601 
Spillway 17.480 
Spillway 17.336 
Spillway 17.262 
Spillway 17.186 
Spillway 17.111 
Spillway 17.046 
Spillway 16.983 
Spillway 16.919 
Spillway 16.860 
Spillway 16.775 
Spillway 16.678 
Spillway 16.585 
Spillway 16.525 
Spillway 16.451 
Spillway 16.381 
Spillway 16.265 



Spillway 16.182 
spillway 16.086 
Spillway 16.001 
Spillway 15.892 
Spillway 15.784 
Spillway 15.696 
Spillway 15.607 
Spillway 15.504 
Spillway 15.419 
Spillway 15.361 
Spillway 15.34 
Spillway 15.320 
Spillway 15.304 

Culvert 
7000.00 1560.30 1565.25 1564.38 1565.45 0.001329 4.98 2269.54 3589.26 0.47 
7000.00 1559.19 1564.00 1564.00 1565.02 0.004902 8.94 2215.38 6367.15 0.89 

Profile Output Table - Standard Table 2 

Reach River Sta E.G. Elev 
(ftl 

W.S. Elev 
lft) 

Vel Head 
(ft) 

Q Left 
Ic~s) 

1336.35 
2515.80 
887.80 
1757.40 
3221.05 
4004.63 
4697.10 
4862.39 
5482.03 
5101.10 
5940.27 
5769.71 
3897.14 
3789.40 
5043.04 
5178.06 
4690.37 
4747.47 
4905.26 
3748.98 
2904.60 
5866.02 
5422.32 
5843.93 
4246.90 
2671.98 
3471.87 
4951.33 

Q Channel 
(c~S) 

Q Right 
( C f S )  

3396.41 
3260.83 
2774.99 
3504.85 
3489.94 
2311.34 
1773.36 
1314.16 
616.88 
15.22 
693.51 
690.09 
1364.75 
2265.42 
1772.03 
1223.53 
1965.29 
1357.17 
1173.89 
2831.13 
2944.60 
822.47 
1107.84 
717.23 
109.06 
1586.77 
597.46 
128.55 

Top Width 
lft) 

Spillway 
Spillway 
Spillway 
Spillway 
spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
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East Side SIS - Apache Junct~on FRS 213 Splllway Flow (Mixed Flow Regime) 6/22/00 
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East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
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East S~de SIS -Apache Junct~on FRS 213 Splllway Flow (M~xed Flow Regime) 6/22/00 
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East Side SIS - Apache Junct~on FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
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East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
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East Side SIS - Apache Junction FRS Z3 Spillway Flow (M~xed Flow Regime) 6/22/00 
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East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
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East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach = Spillway RS = 19.012 
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East Side SIS - Aoache Junction FRS 213 Soillwav Flow (Mixed Flow Reairne) 6/22/00 - ,  
River = Apache Junct FRS Reach = Spillway R S  = 18.920 
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East S~de SIS - Apache Junct~on FRS 2/3 Splllway Flow (M~xed Flow Regme) 6/22/00 
River = Apache Junct FRS Reach = Splllway RS = 18 730 
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East S~de  SIS -Apache Junction FRS 213 Spillway Flow (M~xed Flow Regime) 6/22/00 
Rlver = Apache Junct FRS Reach = Splllway RS = 18 654 
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East Side SIS -Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach = Spillway RS = 18.550 
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East Side SIS -Apache Junction FRS 213 Spillwav Flow (Mixed Flow Reaimel 6/22/00 I - , ~ 
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1 East Side SIS -Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
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East Side SIS - Apache Junct~on FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
Rlver = Apache Junct FRS Reach = Splllway RS = 18.320 
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East S ~ d e  SIS - Apache Junct~on FRS 213 Sp~llway Flow (Mixed Flow Reglme) 6/22/00 
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East Side SIS -Apache Junction FRS 2/3 Splllway Flow (M~xed Flow Reglrne) 6/22/00 
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1 East Side SIS - Apache Junction FRS 2l3 Spillway Flow (Mixed Flow Regime) 6/22/00 

River = Apache Junct FRS Reach =Spillway RS = 18.051 
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East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
R~ver = Apache Junct FRS Reach = Sp~llway RS = 17.941 
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East Side SIS -Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach =Spillway RS = 17.844 
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East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach = Spillway RS = 17.761 
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East Side SIS -Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
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East Side SIS - Apache Junction FRS 2/3 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach =Spillway RS = 17.M)I 
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East Side SIS - Apache Junction FRS 2.13 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach = Solllwav US = 17.480 
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East Side SIS -Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 I - .  

River = Apache Junct FRS Reach = Spillway RS = 17 262 
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East Side SIS -Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Atmche Junct FRS Reach = Soillwav RS = 17.186 



East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach = Spillway RS = 17.1 11 
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East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 . . 
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East S~de SIS -Apache Junct~on FRS 213 Sp~llway Flow (M~xed Flow Reg~rne) 6/22/00 
R~ver = Apache Junct FRS Reach = Splllway RS = 16 983 
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East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach =Spillway RS = 16.919 
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East Side SIS -Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach = Spillway RS = 16.860 
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East S~de SIS - Apache Junctlon FRS 213 Sp~llway Flow (M~xed Flow Reg~rne) 6/22/00 
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East Slde SIS - Apache Junct~on FRS 213 Sp~llway Flow (M~xed Flow Regme) 6/22/00 
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East Side SIS -Apache Junction FRS 213 Sp~llway Flow (M~xed Flow Regime) 6/22/00 
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East Side SIS - Apache Junct~on FRS 213 Spillway Flow (M~xed Flow Reg~rne) 6/22/00 
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East Side SIS -Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
I River = Anache Junct FRS Reach = Snillwav RS = 16.182 1 



East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach = Spillway RS = 16.086 
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East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach =Spillway RS = 16.001 
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East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach = Spillway RS = 15.892 
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East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach =Spillway RS = 15.784 
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East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach = Spillway RS = 15.696 
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East Side SIS - Apache Junct~on FRS 213 Splllway Flow (M~xed Flow Regline) 6/22/00 
Rlver = Apache Junct FRS Reach = Sp~llway RS = 15 607 
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East Side SIS - Apache Junction FRS 213 Spillway Flow (Mixed Flow Regme) 6/22/00 
River = Apache Junct FRS Reach = Sp~llway RS = 15.504 
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East Side SIS -Apache Junction FRS 213 Spillway Flow (Mixed Flow Regime) 6/22/00 
River = Apache Junct FRS Reach =Spillway RS = 15.34 
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East S~de SIS - Apache Junctlon FRS 213 Splllway Flow (M~xed Flow Regime) 6/22/00 

R~ver = Apache Junct FRS Reach = Sp~llway RS = 15 34 
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HEC-RAS September 1998 Version 2.2 
U.S. A m y  Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 

D~VIS. Callfornla 95616-4687 
19161 756-1104 
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PROJECT DATA 
Project Title: East Side SIS - Apache Junction FRS 
project File : AJlthird.prj 
Run Date and Time: 6/1/00 1:46:54 PM 

Project In English units 

Project Description: 
Spillway Inundation Study for Apache Junction FRS - 113 Spillway Flow 
scenario 

FCD 98-33 
Michael Baker Jr.. Inc 

Last Updates: June 1, 2000 
Submitted to FCD: June ZOO0 

PLAN DATA 

Plan Title: 1/3 Spillway Flow IMlxed Flow Regime1 
Plan File : d:\fcdspill\apache\HEC-RAS\100pcent\lthird\AJlthird.p03 

Geometry Title: Base Conditions Geometry 
Geometry File : d : \ f c d s p i l l \ a p a c h e \ H E C - R A S \ 1 O O p ~ e n t \ 1 t h i ~ h i r d . G 0 1  

Flow Title : 113 Spillway Flow (3.500 cfsi 
Flow File : d:\fcdspill\apache\HEC-RAS\1OOp~ent\lthird\AJ1third.F01 

Plan Swmnary Information: 
NUmber of: Cross Sections = 58 Mulitple Openings = 0 

Culverts = 1 Inline Weirs = 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculatan tolerance = 0.01 
Maximum number of interatlans = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

Computation Optlons 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flaw Reglme: Mixed Flow 

Flaw Title: 113 Spillway Flow 13,500 cfs) 

Apache Junction FRS 113 Spillway Flow 
Page 1 of 82 



Flow File : d:\fcdspill\apache\HEC-RAS\1OOp~ent\lthird\AJlthird.F01 

Flow Data (cfsl 

River Reach RS 
Apache Junct FRSSpillway 20.000 

Boundary Conditions 

River Reach Profile 

Apache Junct FRSSpillway PF 1 

Upstream 

Critical 

GEOMETRY DATA 

Geometry Title: Base Conditions Geometry 
Geometry File : d : \ f c d s p i l l \ a p a c h e \ H E C - R A S \ l t h i r l t h i r d . G O l  

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 20.000 

INPUT 
Description: Spillway Crest 
Station Elevation Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9936.7210038.14 43.28 34.75 44.55 .3 .5 

CROSS SECTION OUTPUT Profile #PF I 

Downstream 

Normal S = ,014 

E.G. Elev lft) 
Vel Head Iftl 
W.S. Elev Ifti 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfsl 
TOD Width Ift) 
vei Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C h E LOSS (ft) 

1804.87 Element Left OB Channel Right OB 
1.70 Wt. n-Val. 0.020 

1803.17 Reach Len. (ftl 
1803.17 Flow Area (sq ftl 
0.004229 Area lsq ft) 
3500.00 Flow (cfs) 
98.89 TODWidth Iftl 
10.48 A V ~ .  Vel. Iftfsl 10.48 
3.40 Hydr. Depth (ft) 3.38 

53820.5 Conv. Icfsl 53820.5 
34.75 WettedPer. lft) 104.60 

1799.77 Shear (lb/sq ftl 0.84 
1.00 Stream Power llblft s )  8.83 
0.17 Cum Volume (acre-ftl 1192.93 58.54 626.05 
0.27 Cum SA (acres1 1040.99 35.15 427.56 

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 10.15 ml. 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. 
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 lPF 1 
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Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Veloclty 
Iftl lftl (cfsl 1sq ftl lit) lftl (ftlsl 
LB 9936.72 9970.53 1106.34 107.91 34.85 31.61 3.36 10.25 
9970.53 10004.33 1253.45 114.89 33.81 35.81 3.40 10.91 
10004.33 RB 10038.14 1140.22 111.24 35.94 32.58 3.38 10.25 

Warninq: The energy equation could not be balanced within the specifled number of iterations. 
~ - 

The 
oroaram used critical de~th 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 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: Apache Junct FRS 
REACH: Spillway RS: 19.993 

- ~ - - -  

Description: Downstream Toe of Spillway 
Station Elevation Data num= 13 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9635.13 1789.34 9929.61 1792.78 9932.18 1779.09 9932.85 1779.09 9984.44 1779.16 
10020.4 1779.3410030.42 1779.2510031.45 1793.5810098.95 1789.4610229.67 1805.84 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

9635.13 .06 9929.61 .03210031.45 .06 

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. Expan. 
9929.6110031.45 94.49 99.29 88.53 .3 .5 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 
Vel Head Ift) 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope (ftlftl 
Q Total icfsl 
Top Width lftl 
Vel Total lft/sl 
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El Iftl 
Aloha 
Frctn toss lftl 
C & E LOSS Ifti 

1799.21 Element 
19.01 Wt. n-Val. 

1780.20 Reach Len. (ft) 
1782.57 Flow Area lsq ftl 
0.569966 Area lsg ftl 
3so0.00 FIOW (cis) 
98.52 Top Width (ftl 
34.99 Avg. Vel. Iftlsl 
1.11 Hydr. Depth (ftl 

4636.0 Conv. lcfs) 
99.29 Wetted Per. lftl 

1779.09 Shear Ilblsq ftl 
1.00 Stream Power llb/ft sl 
0.50 Cum Volume lacre-ftl 
5.18 Cum SA (acres) 

Left OB Channel Riaht 0B 

Warning: The velocity head has changed hy more than 0.5 it 10.15 m). This may indicate the need 
for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by doivnstream conveyance) is less 

than 0.7 or greater than 1.4. This may indzcate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl (CfSI 1sq ftl lftl Iftl (ft/SI 
LB 9929.61 9963.56 1251.33 34.45 32.51 35.75 1.09 36.32 
9963.56 9997.50 1267.94 35.33 33.95 36.23 1.04 35.89 
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Warning: The velocity head has changed by mare 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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.975 

INPUT 
Description: Downstream Edge of Spillway Rock Outfall Protection 
Station Elevation Data num= 18 

Sta Elav Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

9664.74 .06 9820.56 .03210137.51 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9820.5610137.51 416.52 415.95 409 .3 .5 

CROSS SECTION OUTPUT Profile WPF 1 

E.G. Elev (ftl 
Vel Head Ift) 
W.S. Elev iff1 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width Iftl 
Vel Total Ift/sl 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ftl 
Aloha 
~rctn Loss (ftl 
C & E LOSS (ftl 

1783.74 Element 
0.21 Wt. n-Val. 

1783.53 Reach Len. (ftl 
1781.82 Flow Area (sq ftl 
0.001267 Area lsq ftl 
3500.00 Flow (cfs) 
288.76 Top Width (ftl 
3.66 Avg. Vel. (ft/sl 
3.74 Hydr. Depth (ftl 

98317.5 Conv. (cfsl 
413.87 Wetted Per. Iff) 
1779.79 Shear (lb/sq ftl 

1.00 Stream Power Ilblft sl 
1.31 Cumvolume (acre-ftl 
0.15 CumSA (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. 

Note: Hydraulic jump has occurred between this cross section and the previous upstream 
section. 

FLOW DISTRIBUTION OUTPUT Profile WPF 1 

Left Sta Rioht Sta Flow Area W.P. % Canv. Hvdr D. Velocitv 

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 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 
sectidn. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.896 

INPUT 
Description: 

Apache Junction FRS 113 Spillway Flow 
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Station Elevation Data nun= 52 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

7636.43 1811.94 8411.27 1788.69 8431.84 1787.96 8452.63 1787.31 8488.09 1785.23 
8494.79 1785.31 8501.3 1785.01 8524.01 1781.45 8759.33 1780.85 8770.56 1780.08 
8785.49 1779.97 8792 1779.31 8807.33 1780.27 8815.84 1779.29 8816.35 1779.82 

8820 1779.6 8826.15 1780.05 8860.85 1779.87 8959.15 1780.26 9328.56 1780.82 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7636.43 .06 9974.35 .02810065.49 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9974.3510065.49 444.8 443.55 442.48 .3 .5 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

7636.43 9850 178410284.4310646.32 1784 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
10601.7410646.32 1788 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev iftl 1782.28 
Vel Head (£ti 0.70 
W.S. Elev ift) 1781.57 
Crit W.S. iftl 1781.49 
E.G. Slope (ftlftl 0.018159 
Q Total icfs) 3500.00 
~ o p  Width (ftl 2073.62 
Vel Total iftlsl 5.66 
Max Chl Dpth iftl 4.80 
Conv. Total (cfsl 25972.9 
Length Wtd. (ftl 443.04 
Min Ch El ift) 1777.78 
Alpha 1.42 
Frctn Loss ift) 7.20 
C & E LOSS iftl 0.19 

Element 
Wt. n-Val. 
Reach Len. i f t I 
Flow Area (sq ft) 
Area (sq ftl 
Flow icfS1 
Top Width (€ti 
Avg. Vel. (ftlsl 
Hydr. Depth iftl 
Conv. icfs) 
Wetted Per. iftl 
Shear ilblsq ftl 
Stream Power ilblft s )  
Cum Volume (acre-£ti 
Cum SA (acres1 

Left OB 
0.060 
444.80 
71.21 

Channel Right OB 
0.028 0.060 

443.55 442.48 
133.64 413.81 

warning: h he energy loss was greater than 1.0 ft 10.3 m). hetween the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.?. % Conv. Hydr D. Velocity 
(ft) (ft) (~£81 isq ft, iftl ift) ift1s1 
9640.36 9974.35 163.87 71.21 124.35 4.68 0.57 2.30 

Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may rndicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.812 

INPUT 
Descriotion: 
Station Elevation Data num= 67 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6576.97 1774.26 6622.91 1775.62 6651.07 1776.69 6739.73 1771.88 6757.66 1773.37 
6776.75 1772.85 6806.97 1773.07 7010.04 1772.51 7031.41 1773.13 7039.78 1772.47 

Apache Junction PRS 113 Spillway Flow 
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Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

6576.97 .09 8914.73 .06 9991.41 ,028 10081.7 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9991.41 10081.7 410.21 406.82 401.03 .3 .5 

Ineffective Flaw num- 2 - 
Sta L Sta R Elev Sta L Sta R Elev 

6576.97 9589 1776 10469.910834.47 1776 
Blocked Ohstructlons n u =  1 

Sta L Sta R Elev 
6576.97 9015.31 1777 

CROSS SECTION OUTPUT Profile 1PF 1 

E.G. Elev Iftl 
Vel Head lftl 
W.S. Elev (ftl 
Crit W.S. lftl 
E.O. Slope lftlftl 
Q Total lcfsl 
Top Width Iftl 
Vel Total lftlsl 
Max Chl Dpth lftl 
Conv. Total Icfs) 
Length Wtd. lft) 
Min Ch El lftl 
Alpha 
Frctn Loss lft) 
C & E LOSS lftl 

1774.89 Element Left OB Channel Right OB 
0.32 Wt. n-Val. 0.060 0.028 0.060 

1774.57 Reach Len. (ft) 410.21 406.82 401.03 
1774.38 Flow Area lsq ftl 267.45 104.69 561.56 
0.014619 Area lsq ft) 703.65 104.69 1125.58 
3500.00 Flow Icfs) 609.90 740.41 2149.69 
1767.05 Top Width lftl 930.46 90.29 746.30 

3.75 Avg. Vel. Iftlsl 2.28 7.07 3.83 
4.45 Hydr. Depth lftl 0.66 1.16 1.45 

28947.2 Conv. lcfsl 5044.2 6123.7 17779.3 
404.13 Wetted Per. lftl 402.41 90.47 388.49 
1772.23 Shear llhlsq ftl 0.61 1.06 1.32 

1.46 Stream Power llhlft s) 1.38 7.47 5.05 
5.90 Cum Volume (acre-ft) 1179.06 50.75 610.20 
0.03 Cum SA [acres) 1021.90 31.89 418.58 

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 1PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl ICf51 1sq ftl lftl Ift) (ftlsl 
9503.63 9991.41 609.89 267.45 402.41 17.43 0.66 2.28 
LB 9991.41 10021.51 137.07 24.99 30.10 3.92 0.83 5.49 
10021.51 10051.60 224.76 33.62 30.10 6.42 1.12 6.68 
10051.60 RB 10081.70 378.59 46.08 30.27 10.82 1.53 8.22 
10081.70 10189.24 426.89 129.60 107.54 12.20 1.21 3.29 
10189.24 10296.78 924.62 206.27 107.80 26.42 1.92 4.48 
10296.78 10404.32 374.32 119.78 107.54 10.69 1.11 3.13 
10404.32 10511.85 423.86 105.91 65.61 12.11 1.61 4.00 

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: Apache Junct FRS 
REACH: Spillway RS: 19.735 

INPUT 
Description: 
Station Elevation Data num= 73 

Sta Elev Sta Elev stn El err Sea xl  mxr ? a  m l  rnv 

Apache Junction FRS 113 Spillway Flow 
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" .. -- 
Sta n Val Sta n Val Sta n Val Sta n Val 

6478.42 .09 9286.08 .06 9946.75 .02810199.86 .06 

Bank Sta: Left Right Lengths: Left Channel 
9946.7510199.86 363.11 367.49 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6478.42 9350 177410630.4211022.76 1774 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
6478.42 8382.64 177410977.2611022.76 1774 

Right Coeff Contr 
373 .3 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev IEti 1768.96 Element Left OB Channel Right OB 
Vel Head Iftl 0.43 Wt. n-Val. 0.060 0.028 0.060 
W.S. Elev lft) 1768.52 Reach Len. lftl 363.11 367.49 373.00 
Crit W.S. Iftl 1768.44 Flow Area (sq ftl 85.69 271.02 480.17 

E.G. Elev IEti 
Vel Head Iftl 

1768.96 Element Left OB Channel Right OB 
0.43 Wt. n-Val. 0.060 0.028 0.060 

Reach Len. lftl 363.11 367.49 373.00 
Flow Area (sq ftl 85.69 271.02 480.17 

E.G. Slope Iftlftl 0.014546 Area lsq £ti 
0 Total lcfsl 3500.00 Flow lcfsl 

Length Wtd. Iftl 
Min Ch El lft) 

Frctn Loss (£ti 
C & E LOSS lfti 

1403.72 Top Width IEtI 381.96 
4.18 Avg. vel. Iftls) 1.70 
3.43 Hydr. Depth lft) 0.42 

29019.5 Conv. lcfsi 1204.4 
369.42 Wetted Per. (Etl 202.22 
1765.09 Shear llb/sg ftl 0.38 

1.59 Stream Power llb/ft si 0.65 
5.53 Cum Volume (acre-ft) 11'74.90 
0.07 Cum SA (acres) 1015.72 

Warning: Divided flow computed for thls 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. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

~ 

l(111149 RF! 10199.86 959.16 121.67 84.84 27.40 1.44 7.88 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. Thls may indicate the need far additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.665 

INPUT 
Description: 
Station Elevation Data num= 95 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6372.62 1764.93 6776.54 1762.44 6782.34 1761.83 6787.32 1762.38 6822.11 1762.33 

Apache Junction FRS 113 Spillway R o w  
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Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

6372.62 .09 9657.09 .06 9993.65 ,028 10107.5 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9993.65 10107.5 435.66 441.94 435.91 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6372.62 9130.33 1768 1076111205.11 1768 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
6372.62 8878.45 176711157.7811205.11 1767 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 1763.36 Element Left OB Channel Right 08 
Vel Head lft) 0.29 Wt. n-Val. 0.073 0.028 0.060 
W.S. Elev lfti 1763.07 Reach Len. (ft) 435.66 441.94 435.91 
Crit W.S. (ftl 1762.84 Flow Area lsq ft) 367.21 127.84 566.43 
E.G. Slope (ftlft) 0.015139 Area (sq ft) 372.85 127.84 601.36 
Q Total (cfsl 
Top Width lft) 
Vel Total Iftlsl 

3500.00 Flow (cfsl 
1248.30 Top Width lftl 

3.30 Avo. Vel. Iftlsl - - ~~ ~ ~- . ~ .. 
Max Chl Doth Ift) 3.58 Hvdr. Deoth lftl n .R4  1 - 1 2  n q 4  ~.~~~~ . 
Conv. Total lcfsl 28445.9 Conv. lcfsl 7117.5 7299.2 14029.1 
Length Wtd. (ft) 436.73 Wetted Per. (ft) 440.94 114.56 606.16 
Min Ch El Iff) 1759.98 Shear ilb/sq ft) 0.79 1.05 0.88 
Alpha 1.72 Stream Power llblft sl 1.88 7.41 2.69 
Frctn Loss (Et) 6.57 Cum Volume lacre-ftl 1172.61 47.31 594.94 
C & E LOSS lft) 0.07 Cum SA (acres) 1012.23 28.74 405.40 

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 WPF I 

Left Sta Right Sta Flow Area W.P. % Canv. Hydr D. Velocity 
lftl (ft) ( c ~ s )  Isq ftl lft) lft) Ift/S) 
8959.07 9476.36 65.86 47.47 91.49 1.88 0.53 1.39 
9476.36 9993.65 809.89 319.74 349.44 23.14 0.92 2.53 

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. 
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CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.581 

I )  INPrn 
Descriotion: Baseline crosses cross section just south of Lost Dutchman Blvd - 
Station Elevation Data nun= 88 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6372.33 1758.68 6468.78 1758.14 6498.72 1759 6646 1758 6923.13 1757.73 
6931.11 1756.63 6942.12 1758.23 7197.64 1756.21 7208.68 1757.48 7262.09 1757.94 
7271.14 1757.32 7318.36 1756.44 7587.57 1756.99 7598.69 1755.83 7607.62 1756.38 
8038.12 1755.89 8045.47 1753.98 8052.93 1755.81 8187.64 1757.21 8213.76 1755.41 
8228.87 1755.63 8246.59 1755.99 8256.73 1756.51 8268.78 1757.81 8499.88 1758.29 
8526.68 1758.41 8781.33 1758.02 9137.72 1757.98 9164.16 1757.03 9201.66 1757.39 
9211.53 1758.67 9252.09 1758.68 9263.28 1757.47 9283.67 1757.44 9303.7 1757.27 
9327.01 1758.37 9332.78 1758.06 9419.36 1756.18 9426.04 1755.77 9438.85 1756.2 
9466.26 1756.77 9478.06 1753.37 9494.12 1756.14 9501.48 1755.14 9664.67 1755.32 
9670.45 1753.92 9687.88 1755.37 9688.94 1754.57 9842.48 1755.36 9864.46 1755.15 
9880.85 1755.81 9996.13 1755.9410000.34 1754.4510009.83 1755.7910056.19 1756.06 
10072.29 1754.3310086.49 1754.4910103.01 1754.710128.56 1754.6510157.11 1756.3 
10264.44 1756.2910273.31 1754.7710286.99 1756.2910375.82 1754.8510383.95 1753.79 
10391.41 1754.8410414.78 1754.3510428.71 1753.8910439.05 1755.2910532.86 1756.43 
10538.07 1754.98 10545.3 1756.6510693.11 1757.3210704.71 1757.210715.96 1757.96 
10810.03 1758.910818.95 1758.0810822.03 1758.9510880.26 1757.811187.27 1756.64 
11242.66 1757.711373.24 1758.0711384.37 1760.6911397.44 1760.411399.04 1756.93 
11408.74 1756.5311410.77 1760.06 11421 1762.05 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

6372.33 .09 9996.13 .02810009.83 .06 

Bank Sta: Left ~ight Lengths: Left Channel Right Coeff Contr. Expan 
9996.1310009.83 432.12 407.92 355 .3 .5 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

6172.37 8905 176210972.33 11421 1762 
~~ ~~ 

Blocked Obstructions n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

6372.33 8905 176211384.37 11421 1763 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head If tl 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total Icfsl 
Top Width ift) 
Vel Total Iftls) 
Max Chl Dpth Ifti 
Conv. Total (cfsi 
Length Wtd. Ifti 
Min Ch El ift) 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

1756.72 Element Left OB Channel Rlght OB 
0.16 Wt. n-Val. 0.090 0.028 0.060 

1756.56 Reach Len. (ft) 432.12 407.92 355.00 
1756.10 Flow Area (sq ft) 706.45 19.45 545.51 
0.014957 Area lsq ft) 706.45 19.45 545.51 
3500.00 Flow (cfs) 1671.68 156.85 1671.47 
1132.53 TOP Wldth lftl 583.73 13.70 535.09 

2.75 Avg. Vel. Iftls) 2.37 8.06 3.06 
3.19 Hydr. Depth (ft) 1.21 1.42 1.02 

28618.7 Canv. (cfs) 13669.0 1282.5 13667.3 
398.21 wetted Per. (ft) 585.03 14.05 536.10 
1754.45 Shear (lblsq ft) 1.13 1.29 0.95 

1.33 Stream Power (lblft s )  2.67 10.42 2.91 
4.69 Cum Volume lacre-ft) 1167.21 46.56 589.20 
0.02 Cum SA (acres) 1007.05 28.09 399.31 

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. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Apache Junction FRS 113 Spillway Flow 
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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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.504 

INPUT 
Description: 
Station Elevation Data nun= 78 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
6666.65 1753.47 6672.19 1752.56 6689.97 1753.05 6704.09 1753.68 6717.27 1753.18 
6727.07 1752 6734.36 1753.18 6821.65 1752.91 6826.62 1752.22 6834.65 1752.7 
6869.19 1751.52 6918.33 1751.71 6926.7 1752.16 7126.24 1752.09 7131.66 1751.08 
7138.29 1751.91 7404.33 1751.53 7426.2 1750.72 7433.53 1750.95 7785.36 1750 

Manning's n Values nun= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

6666.65 .09 9988.41 .02810004.87 ,0910362.09 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9988.4110004.87 443.61 495.7 479.53 .3 .5 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6666.65 8595 1759 11086.611760.15 1759 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
6666.65 7138.29 175811512.9211760.15 1758 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev iftl 1752.00 Element Left OB Channel Right 08 
Vel Head lftl 0.23 Wt. n-Val. 0.090 0.028 0.083 
W.S. Elev iftl 1751.77 Reach Len. Iftl 443.61 495.70 479.53 
Crit W.S. lftl 1751.55 Flow Area isq ftl 1142.60 45.57 577.52 
E.G. Slope lftlftl 0.009683 Area lsq ftl 1952.32 45.57 577.52 
Q Total icfsl 3500.00 Flow lcfsl 1839.10 445.01 1215.89 
Top Width Iftl 2643.75 Top Width iftl 2187.24 16.46 440.04 
vel Total iftls) 1.98 Avg. Vel. iftlsl 1.61 9.77 2.11 
Max Chl Dpth lftl 4.47 Hydr. Depth iftl 0.98 2.77 1.31 
Conv. Total (cfsl 35567.5 Conv. (cfsl 18689.2 4522.2 12356.1 
Length Wtd. (Etl 461.45 Wetted Per. lft) 1167.45 17.82 440.77 
MinChEl lftl 1747.30 Shear llblsq ftl 0.59 1.55 0.79 
Alpha 3.82 Streampower ilblft sl 0.95 15.10 1.67 
Frctn Loss lftl 5.87 C m  Volme (acre-ftl 1154.02 46.26 584.63 
C & E LOSS lft) 0.02 Cum SA iacresl 993.30 27.95 395.34 

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 ind~cate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl (it1 lCf~1 IS9 ftl iftl lftl lftlsl 
8564.80 9039.34 124.40 120.75 216.36 3.55 0.56 1.03 
9039.34 9513.87 440.39 352.98 474.54 12.58 0.74 1.25 
9513.87 9988.41 1274.30 668.87 476.56 36.41 1.41 1.31 
LB 9988.41 9993.90 87.79 11.45 6.01 2.51 2.09 7.67 
9993.90 9999.38 251.33 21.42 5.94 7.18 3.90 11.73 
9999.38 ' RB 10004.87 105.88 12.69 5.87 3.03 2.31 8.34 

Apache Junction FRS 113 Spillway Flaw 
Page 10 of 82 



10004.87 10255.62 600.70 317.18 250.75 17.16 1.26 1.89 
10255.62 10506.38 542.28 230.11 159.46 15.49 1.44 2.36 
10506.38 10757.13 72.92 30.24 30.56 2.08 1.01 2.41 

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 lndicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.410 

INPUT 
Descrrptlon: Baseline crosses cross sectlon 3ust north of Wlndsong St. 
Statlon Elevation Data num= 90 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
6332.31 1746.54 6347.22 1747.11 6360.36 1746.66 6421.94 1745.43 6429.08 
6568.96 1746.07 6575.07 1745.59 6585.35 1746.55 7048 1745.77 7118.9 
7199.11 1744.35 7206.21 1742.49 7216.69 1743.66 7312.92 1744.4 7329.71 
7346.69 1743.7 7358.41 1743.21 7371.61 1744.11 7426.7 1743.99 7437.28 
7441.34 1743.67 7789.43 1746.21 7806.27 1747.51 7852.68 1746.91 7865.31 
7873.32 1744.02 7878.87 1743.93 7900.36 1744.28 7909.35 1743.32 7920.29 
7935.55 1744.34 7940.7 1743.43 7949.63 1743.53 8135.6 1744.89 8178.95 
8200.51 1745.01 8223.61 1744.3 8769.97 1745.29 8777.93 1744.5 8783.88 
8998.52 1745.29 9014.33 1745.65 9033.73 1746.18 9052.87 1745.79 9067.86 
9233.49 1745.84 9778.02 1745.03 9787.17 1740.79 9799.04 1744.84 9916.84 
9937.51 1744.48 9987.68 1744.63 9995.02 1742.9210006.66 1744.3910228.36 
10248.11 1744.7210271.54 1743,6210288.65 1742.8110289.72 1742.5210298.48 
10558.38 1745.4210562.47 1744.3910567.34 1745.4610569.37 1745.2310573.49 
10579.07 1745.3110747.68 1745.7410763.36 1745.8510779.08 1746.2810797.78 
10812.95 1745.6110896.71 1746.0110902.92 1745.0610911.28 1746.0210953.46 
11074.63 1745.34 11078.6 1742.8711084.58 1745.1611168.95 1745.1111289.44 
11368.27 1747.1611443.41 1744.0611540.26 1744.39 11631.1 1746.5911676.16 
11680.78 1745.2711883.13 1748.1511989.36 1750.3711998.83 1753.1812012.86 

Elev 
1746.33 

Manning's n Values num= 4 
Sta n Val Sta n Val Sta n Val Sta n Val 

6332.31 .09 9987.68 .02810006.66 .0910779.08 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9987.6810006.66 535 565.65 492.3 .3 .5 

Ineffective Flow nwn= 2 
Sta L Sta R Elev Sta L Sta R Elev 

6332.31 8280 1750 1089012012.86 1750 
Blocked Obstructions numi 2 

Sta L Sta R Elev Sta L Sta R Elev 
6332.31 6585.35 174911368.2712012.86 1749 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev lftl 
Crit W.S. Iftl 
E.G. Slope (ftlft) 
Q Total lcfs) 
Top Width Iftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. Iftl 
Min Ch El Iftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

1746.10 Element Left OB Channel Right OB 
0.31 Wt. n-Val. 0.090 0.028 0.090 

1745.79 Reach Len. lfti 535.00 565.65 492.30 
1745.79 Flow Area lsq ft) 1129.60 39.73 455.87 
0.017495 Area isq £ti 2657.27 39.73 615.60 
3500.00 Flow lcfs) 2088.59 451.82 959.58 
3706.03 Top Width (ft) 2613.84 18.98 1073.22 

2.15 Avg. Vel. (ftlsl 1.85 11.37 2.10 
5.00 Hydr. Depth iftl 0.76 2.09 0.64 

26461.3 Conv. icfsl 15790.5 3415.9 7254.8 
530.57 Wetted Per. (ftl 1496.14 19.27 717.83 
1742.92 Shear Ilblsq ftl 0.82 2.25 0.69 

4.30 Stream Power Ilblft sl 1.52 25.61 1.46 
Cum Volume (acre-ft) 1130.55 45.77 578.06 
cum SA lacresl 968.86 27.75 387.01 

Warning: The energy equatlon could not be balanced within the specified number of iterations. 
The 

Drosram used critical depth for the water surface and continued on with the . . 
calculations. 
Warning: Divided flow computed for this cross-sectlon. 
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. 

Apache Junction FRS 113 Spillway Flow 
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FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. 
iftl lftl icfsl isq ft) if f 1  iftl 
7898.90 8421.09 425.34 178.45 141.09 12.15 1.26 

Velocity 
ift/sl 
2.38 
1.76 
0.73 
1.88 
10.43 
12.89 

Warning: The energy ewation 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: The energy loss was greater than 1.0 ft 10.3 ml. hetween the current and previous cross 

section. This may indicate the need far additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.303 

INPUT 
Description: 
Station Elevation Data num= 86 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
6191.46 1741.87 6329.11 1739.2 6348.12 1738.46 6359.21 1739.09 6523 1739.37 

6775 1739.03 6807.25 1738.2 6810.65 1738.04 6817.23 1738.05 6881.99 1737.25 
6929.89 1736.68 7041.21 1738.31 7048.34 1739.62 7057.99 1738.05 7351.5 1737.6 
7358.34 1736.15 7365.41 1737.61 7447.77 1737.75 7559.97 1739.34 7576.91 1739.19 
7594.21 1738.97 7620 1738 7640 1738 7748.49 1740.09 7757.44 1738.99 
7780.86 1738.18 7797.46 1738.48 7812.3 1737.74 7827.63 1736.79 7844.55 1738.04 
8372.44 1738.82 8373.91 1737.15 8386.72 1738.38 8585.49 1737.55 8853.77 1737.28 
8863.5 1737.16 8870.6 1737.77 9470.58 1738.74 9499.33 1739.67 9517.12 1740.14 
9536.88 1739.58 9554.23 1738.83 9562.15 1737.45 9573.4 1738.96 9636.32 1739.61 
9658.17 1740.28 9681.9 1739.63 9810.95 1737.46 9820.39 1735.76 9825.43 1738.11 
9983.42 1738.82 9994.48 1734.3710009.34 1738.2210106.77 1737.8610116.22 1738.78 
10208.25 1738.1510213.96 1734.0510225.39 1738.4610352.71 1739.1410381.18 1739.27 
10388.12 1739.510479.04 1738.8710483.49 1736.7210488.07 1736.6910496.61 1738.6 
11013.08 1739.3311027.53 1736.5511039.25 1738.611112.24 1739.4 11144.6 1738.99 
11159.58 1739.2111175.49 1739.3511186.05 1738.6611211.28 1737.9911456.69 1739.62 
11480.69 1738.7711496.32 1740.6711545.44 1741.411663.43 1740.7211771.92 1740.54 
12008.48 1742.4412063.42 1743.1612189.18 1744.27 12199.3 1742.8312211.02 1744.43 
12297.63 1745.28 

Manning's n Values n m =  4 
Sta n Val Sta n Val sea n Val sea n Val 

6191.46 .09 9983.42 .02810009.34 .0911211.28 .06 

Blocked Obstructions n m =  1 
Sta L Sta R Elev 

6191.46 6739 1742 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 1739.30 Element Left OB Channel Right OB 
Vel Head iftl 0.28 Wt. n-Val. 0.090 0.028 0.083 
W.S. Elev Iftl 1739.01 Reach Len. (ftl ' 570.00 501.11 467.95 
Crit W.S. (ftl 1739.03 Flow Area lsq £ti 1575.46 67.17 456.97 
E.G. Slope (ftlftl 0.009641 Area isq ftl 2734.42 67.17 458.06 
Q Total (cfsl 3500.00 Flow lcfs) 2311.52 638.38 550.10 
Top Width iftl 3809.11 Tap Width iftl 2871.81 25.92 911.39 
Vel Total Iftls) 1.67 Avg. Vel. Iftlsl 1.47 9.50 1.20 
Max Chl Dpth ift) 4.96 Hydr. Depth ift) 0.86 2.59 0.51 
Con". Total icfs) 35645.0 Conv. icfs) 23541.1 6501.4 5602.4 
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Length Wtd. lft) 545.59 Wetted Per. lft) 1839.47 27.27 905.80 
Min Ch El ift) 1734.37 Shehr ilblsq ft) 0.52 1.48 0.30 
Alpha 6.52 Stream Power (lblft 5 )  0.76 14.09 0.37 
Frctn LOSS lft) 6.79 Cum volume lacrefti 1097.44 45.08 571.99 
C & E LOSS lft) 0.02 Cum SA (acres) 935.17 27.46 375.79 

Warning: Divided flow computed for this cross-section. 
Warnlng: 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. 
Note: Multiple crltical depths were found at this location. The critical depth wlth the 
lowest, valid. 

water surface was used. 
Note: Program found supercritical flow startlng at this cross section. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

 eft Sta Right sea Flow Area W.P. 8 Conv. Hydr D. Velocity 
Iftl 1cfs1 is0 ft) lftl lft) lft/S) 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). hetween 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 RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.208 

INPUT 
Description: 
Station Elevation Data n m =  89 

Sta Elev Sta Elev Sta Elev Sta 
5997.18 1733.11 6013.57 1733.17 6026.42 1734.95 6174.89 
6296.98 1734.49 6300.55 1732.84 6311.01 1733.98 6616.94 
6632.47 1732.22 6867.87 1731.5 6883.65 1731.65 6900.3 
7204.99 1731.22 7211.32 1732.08 7400 1732 7452.26 
7471.61 1729.95 7493.27 1730.17 7770 1732 7849.65 

Elev Sta Elev 

Manning's n Values n m =  5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

5997.18 .09 9980.66 ,028 10016.8 .0911149.09 .151.1414.77 -06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9980.66 10016.8 440 517.56 497.46 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
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5997.18 7770 173611083.9112027.47 1736 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
5997.18 6296.98 173611083.9112027.47 1736 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head f t 1 
W.S. Elev (ft) 
Crit W.S. lft) 

1732.22 Element Left OB Channel Right OB 
0.13 Wt. n-Val. 0.090 0.028 0.090 

1732.10 Reach Len. (ft) 440.00 517.56 497.46 
1731.79 Flow Area (sq ft) 1972.02 76.87 365.29 

E.G. Slope (ftlftl 0.006029 Area (sq ftl 
0 Total Icfsl 3500.00 Flow Icfsl . . . 
Too Width fftl 3957.89 Too Width Iftl 
vei Total (ft~s) 1.45 A V ~ .  vel. (ft/s) 
Max Chl Dpth fft) 3.97 Hydr. Depth (ft) 
Conv. Total (cfs) 45075.1 Conv. (cfs) 
Length Wtd. (ft) 468.56 Wetted Per. (ft) 
Min Ch El (ft) 1728.13 Shear llblsq ft) 
Alpha 
Frctn Loss (ftl 
C & E LOSS lft) 

3.86 Stream POW& (lblft s) 0.46 5.27 0.19 
5.08 Cum Volume (acre-ft) 1061.72 44.25 567.57 
0.38 Cum SA (acres) 895.10 27.10 367.30 

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 lass was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need far additional crass sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream 
section. 

FLOW DISTRIBUTION OUTPUT Profile XPF 1 

Left Sta 
fft) 
7704.39 

Right Sta 
(ft) 
8273.45 
8842.52 
9411.59 

Area 
1sq ft) 
584.15 
789.13 

W.P. % Conv. Hydr D. 
Ift) (ft) 

504.32 23.87 1.16 
569.36 36.35 1.39 
510.10 8.24 0.61 
561.86 6.87 0.51 
12.39 3.39 1.79 
12.27 9.34 3.28 
12.23 2.03 1.31 
273.81 6.37 0.80 
207.53 0.78 0.27 
94.28 0.04 0.07 
94.92 2.71 0.90 

Velocity 
(ftls) 
1.43 
1.61 

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 

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 crass 

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: Apache Junct FRS 
REACH: Spillway RS: 19.110 

INPUT 
Description: Baseline crosses cross section at Foothill St. 
Station Elevation Data num= 100 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5696.29 1726.25 5729.03 1726.35 5749.56 1726.91 5975.1 1727.35 6046.84 1727.73 
6061.47 1727.89 6080.72 1728.09 6098.33 1727.99 6138.78 1727.02 6150 1726.52 
6158.53 1727.3 6283.36 1727.55 6287.91 1727.43 6581.25 1728.75 6598.9 1729.2 
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Manning's n Values nun= 12 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

5696.29 .15 6080.72 .09 7036 .15 7489.77 .09 8114.5 .15 
8333.04 .09 9165.55 .15 9418.37 .09 9959.74 ,028 10033.2 .09 
10796.03 .1511590.21 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9959.74 10033.2 545 521.08 508.11 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

5696.29 7295 1730 10846.812148.66 1730 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
5696.29 6635.79 1730 10846.812148.66 1730 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev (£ti 
Crit W.S. lftl 
E.G. Slope Iftlft) 
Q Total lcfsl 
Top Width !ft) 
Vel Total Iftlsl 
Man Chl Dpth lft) 
Conv. Total lcfsl 

1726.76 Element 
1.40 Wt. "-Val. 

1725.36 Reach Len. ( t t l  

Left OB Channel 
0.092 0.028 
545.00 521.08 

Right OB 
0.150 
508.11 - -  ~~ 

1724.98 Flow Area lsq ftl 887.16 136.97 
0.024901 Area lsq £ti 1053.15 136.97 
3500.00 Flow lcfsl 1693.79 1798.62 
2096.91 Top Width lftl 2018.63 69.31 

3.40 AV9. Vel. Iftls) 1.91 13.13 
4.62 Hydr. Depth lftl 

22179.9 Conv. lcfsl 
537.58 Wetted Per. Itti 

~ ~ 

Length Wtd. lftl 
Min Ch El Iff) 
Alpha 
Frctn Loss Iftl 

1722.69 Shear Ilblsq ft) 0.79 3.05 
7.83 Stream Power Ilblft s )  1.50 40.08 
6.72 Cum Volume lacre-ft) 1042.63 42.98 

C h E LOSS lftl 0.41 CumSA lacresl 868.49 26.48 

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 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) !£ti I~f.51 !sq ftl lftl lft) IftISl 
6914.42 7523.48 50.11 72.57 221.20 1.43 0.33 0.69 
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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 
=... 
L U I  

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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 19.012 

INPUT 
Description: 
Station Elevation Data nun= 98 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5501.8 1718.47 5528.38 1718.58 5636.44 1718.64 5663.14 1718.53 5773.74 1718.81 
5829.06 1719.34 5972.13 1719.64 5985.11 1719.21 5994.83 1719.82 6037.06 1720.33 
6118.17 1719.96 6150.5 1720.61 6401.71 1717.26 6429.84 1717.18 6531 1720 

6552 1721 6610 1720.31 6681 1720 6800 1719.58 6968.34 1717.34 
6986.87 1716.7 7001.35 1716.94 7014.75 1716.81 7165.25 1717.64 7185.21 1717.86 
7206.71 1717.56 7220.95 1716.71 7243.27 1717.98 7792.89 1718.96 7834.7 1719.01 
8023.59 1718.06 8032.05 1717.4 8052.46 1719.18 8067.14 1718.68 8086.87 1717.33 
8103.74 1718.59 8277.53 1718.69 8310.58 1718.38 8331.6 1718.73 8356.78 1718.86 
8603.34 1718.38 8619.31 1719 8635.77 1718.86 8754.46 1718.25 8780.08 1718.04 
8980.86 1719.26 9008.58 1719.01 9198.69 1718.83 9227.19 1718.6 9388.99 1718.39 
9427.4 1718.3 9449.8 1718.24 9490.41 1718.72 9532.55 1718.53 9663.46 1719.03 
9729.69 1718.92 9811.31 1718.91 9820.64 1716.75 9833.63 1719.21 9949.66 1719.1 
9961.28 1718.47 9967.84 1719.86 9990.23 1719.29 9998.46 1715.9210010.53 1719.18 
10114.4 1720.0310120.76 1718.710129.95 1719.44 10218.5 1720.0210235.74 1720.08 
10252.29 1720.1710264.22 1719.2710275.85 1720.22 10678.5 1719.2310688.85 1717.86 
10703.05 1719.3511024.41 1719.3611041.58 1719.27 11059.4 1718.9311085.81 1718.5 
11103.12 1716.3311134.84 1719.5711218.85 1721.4111255.78 1721.3311448.79 1721.07 
11461.49 1719.8811471.79 1721.1311517.06 1721.5611690.22 172211707.09 1721.85 
11724.07 1722.3411749.04 1721.6511832.63 1721.6911848.96 1722.0711892.77 1721.78 
11979.88 1722.6212015.18 1723.3312025.36 1723.72 

Manning's n Values n m =  6 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

5501.8 .15 9811.31 .09 9967.84 .02810010.53 .0911041.58 .15 
11832.63 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9967.8410010.53 347.81 482.12 335 .1 .3 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 
5501.8 6681 1723 1102512025.36 1723 

Blocked Obstructions n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 
5501.8 6552 172311218.8512025.36 1723 

CROSS SECTION OUTPUT Profile WPF I 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev lftl 
Crit W.S. (ft) 
E.G. Slope lft/ft) 
Q Total lcfs] 
Top Width (ftl 
Vel Total lftls) 
Max Chl Dpth lftl 
Conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El lftl 
Alpha 
Frctn Lass lft) 
C & E LOSS lftl 

Element Left OB Channel Right OB 
Wt. n-Val. 0.148 0.028 0.090 
Reach Len. If t 1 347.81 482.12 335.00 
Flow Area lsq ft) 3446.78 42.74 147.06 
Area lsq ftl 3446.78 42.74 273.21 
Flow lcfsl 3183.92 232.38 83.70 
Top Width lftl 3169.54 32.10 698.63 
Avg. Vel. lftls) 0.92 5.44 0.57 
Hydr. Depth Iftl 1.09 1.33 0.25 
Conv. lcfsl 36774.9 2684.1 966.7 
Wetted Per. lftl 3170.49 33.20 588.18 
Shear Ilblsq ftl 0.51 0.60 0.12 
Stream Power Ilblft sl 0.47 3.2R n n 7  - . . - .  
Cum Volume (acre-ftl 1014.48 41.91 563.82 
Cum SA (acres) 836.03 25.87 359.30 

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. 

a 
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FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Rlght Sta 0 lft) 
Flow Area W.P. % Conv. Hydr D. Veloclty 

lft) Ic~s) ( 54  ft) lft) lft) Ift/Sl 
6 7 7 7 . 8 1  7 4 1 5 . 8 2  1 2 9 2 . 6 5  1 0 8 4 . 0 5  6 1 8 . 8 9  3 6 . 9 3  1 . 7 5  1 . 1 9  
7 4 1 5 . 8 2  8 0 5 3 . 8 2  5 1 5 . 3 9  6 3 2 . 0 5  6 3 8 . 1 1  1 4 . 7 3  0 . 9 9  0 . 8 2  
8 0 5 3 . 8 2  8 6 9 1 . 8 3  5 0 3 . 5 5  6 2 3 . 3 1  6 3 8 . 1 2  1 4 . 3 9  0 . 9 8  0 . 8 1  

Warning: Divided flow computed for this cross-section. 
Warnlng: 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: Apache Junct FRS 
REACH: Spillway RS: 1 8 . 9 2 0  

INPUT 
Description: Baseline crosses cross section )ust east of Saguaro Dr. 
Station Elevation Data num= 89 

stn Flev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n m =  4  
Sta n Val sta n Val Sta nVal Sta n Val 

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

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 8 7 . 0 1 1 0 0 0 8 . 8 6  4 0 4 . 5  5 4 4 . 0 4  400  .1 . 3  

Ineffective Flow nm= 2  
Sta L Sta R Elev Sta L Sta R Elev 

5 3 5 6 . 3 1  7 0 6 4 . 3 1  1 7 2 2  1 0 8 1 3 . 5 1 2 1 4 8 . 3 8  1 7 2 2  
Blocked Obstructions n m =  1 

Sta L sta R Elev 
5 3 5 6 . 3 1  7 0 6 4 . 3 1  1 7 2 0  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 1 7 1 5 . 4 9  Element Left OB Channel Right OB 
Vel Head lftl 0 . 2 0  Wt. n-Val. 0 . 1 5 0  0 . 0 2 8  0 . 0 9 0  
W.S. E l e v  lft) 1 7 1 5 . 2 9  Reach Len. lftl 4 0 4 . 5 0  5 4 4 . 0 4  4 0 0 . 0 0  
Crit W.S. Ift) 1 7 1 5 . 2 1  Flow Area lsq ftl 2335.49  3 7 . 2 9  1 4 5 . 6 3  
E.G. Slope lft/ftl 0 . 0 1 9 4 6 4  Area lsq ft) 2335.49  3 7 . 2 9  1 4 5 . 6 3  
Q Total Icfs) 3 5 0 0 . 0 0  Flow lcfs) 2 9 3 1 . 2 1  3 8 5 . 2 4  1 8 3 . 5 5  
Top Width lft) 3 1 4 2 . 0 0  Top Width lft) 2 7 3 8 . 6 0  2 1 . 8 5  381 .54  
Vel Total lft/s) 1 . 3 9  Avg. Vel. Iftls) 1 . 2 6  1 0 . 3 3  1 . 2 6  
Max Chl Dpth lftl 3 . 1 8  Hydr. Depth lft) 0 . 8 5  1 . 7 1  0 . 3 8  

Apache Junction FRS 113 Spillway Flow 
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Conv. Total (cfsl 25086.9 Conv. (cfsl 21010.0 2761 . 7  1 7 1 5 6  
~~~~ ~ . 

Length Wtd. (ft) 435.24 Wetted Per. Iftl 2739.02 22.63 382.33 
Min Ch El ltt) 1712.11 Shear (lblsq ftl 1.04 2.00 0.46 
Alpha 6.81 Stream Power (lblft s )  1.30 20.69 0.58 
Frctn Loss (ft) 4.87 Cum Volume (acre-ft) 991.40 41.46 562.21 
C & E LOSS (ft) 0.02 Cum SA (acres) 812.44 25.57 355.14 

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 ft 10.3 m). between the current and previous cross 

Section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl [ftl IC~S) 1sq ft) (it) Ift) (ft/Si 
6679.37 7340.90 247.46 204.52 241.60 7.07 0.85 1.21 
7340.90 8002.42 1008.15 710.83 661.63 28.80 1.07 1.42 
8002.42 8663.95 948.66 685.31 661.53 27.10 1.04 1.38 

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 crass sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.817 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
6408.06 1712.82 6474.87 
6956.73 1711.89 7208.24 

nun= 65 
Elev Sta 

1712.78 6526.68 
Elev Sta Elev Sta 

1712.41 6563.9 
1710.84 7364.6 
1710.02 8310.03 

Elev 
1712.02 
1710.21 
1710.23 

Mannins's n Values num= 5 ~~~- 

Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
6408.06 .15 9446.97 .09 9980.7 ,02810029.66 .0912048.65 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9980.710029.66 402.59 458.21 415.84 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

6408.06 6547.67 1715 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Ift) 1710.60 Element Left OB Channel Right OB 
Vel Head Ift) 0.43 Wt. n-val. 0.094 0.028 0.090 
W.S. Elev (ft) 1710.17 Reach Len. Ift) 402.59 458.21 415.84 
Crit W.S. let) 1710.17 Flow Area (sq ft) 1152.28. 133.93 446.50 
E.G. Slope lft/ft) 0.007306 Area lsq ft) 1152.28 133.93 446.50 

Apache Junction FRS 113 Spillway Flow 
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Q Total (cfsl 3500.00 
Top Width lft) 2578.60 
Vel Total (ftls) 2.02 
Max Chl Dpth (ftl 3.90 
Conv. Total Icfsl 40948.6 
Length Wtd. lfti 420.60 
Min Ch El lftl 1706.27 
Alpha 6.82 
Frctn Loss (ftl 
C & E Loss (ftl 

Flow (cfsl 1714.59 1183.63 601.77 
Top Width Iftl 2051.35 48.96 478.29 
Avg. Vel. (ftlsl 1.49 8.84 1.35 
Hydr. ~epth lftl 0.56 2.74 0.93 
Con". lcfs) 20060.0 13848.0 7040.5 
Wetted Per. lftl 2051.52 49.24 479.01 
Shear Ilblsq ftl 0.26 1.24 0.43 
Stream Power (lblft sl 0.38 10.96 0.57 
Cum Volume lacre-ftl 975.20 40.39 559.49 
Cum SA (acres1 790.20 25.13 351.19 

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 wrth the 
calculations. 
warning: ~ivided flow computed for this cross-section. 
warning:  he energy loss was greater than 1.0 ft (0.3 rnl. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta 
Iftl 
6918.44 
7428.81 
7939.19 

Right sea 
lftl 
7428.81 
7939.19 

Flow 
(cfsl 
6.83 
7.38 
0.59 
30.86 
64.59 

1604.36 
541.46 
423.59 
218.56 
552.42 
45.06 
4.29 

Area 
i s q  ftl 
16.20 
44.95 
6.11 
93.57 
156.07 
835.40 
54.97 
47.21 
31.74 
388.39 
53.80 
4.31 

W.P. 
I f f 1  

44.68 
510.38 
152.40 
373.26 
460.42 
510.38 
16.55 
16.35 
16.35 
361.40 
110.78 
6.83 

% Conv. 

0.20 
0.21 
0.02 
0.88 
1.85 
45.84 
15.47 
12.10 
6.24 
15.78 
1.29 
0.12 

Hydr D. 
iftl 

Velocity 
(ft/sl 
0.42 
0.16 
0.10 
0.33 
0.41 
1.92 
9.85 
8.97 
6.89 
1.42 
0.84 
1.00 

@ Warning: The energy equation could not be balanced wrthin the specified number of iterations. 
The 

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: Dlvided 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 RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.730 

INPUT 
Description: Baseline crosses cross section west of Juan Dr. 
Station Elevation Data n m =  100 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5060.77 1708.45 5318.44 1706.79 5337.75 1707.32 5359.67 1707.26 5810.65 1707.53 
5827.61 1708.31 5846.91 1708.55 5864.02 1708.26 5886.25 1706.98 5897.48 1705.95 
5910.3 1708.55 6046.17 1705.02 6049.6 1704.55 6082.68 1705.27 6430 1708 
6497 1708 6647.87 1'706.31 6666.65 1706.39 6680.64 1706.45 6885.43 1707.08 

6892.54 1703.71 6897.62 1'706.75 7475.76 1705.73 7490.69 1705.85 7511.09 1705.71 

Manning's n Values nm= 5 

Apache Junction FRS 113 Spillway Flow 
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Sta n Val Sta n Val Sta n Val Sta n Val sta n Val 
5060.77 .15 9942.9 .09 9990.14 .02810007.21 ,0912125.27 .06 

Bank Sta: Left Right Lengths: =eft Channel Right 
9990.1410007.21 429.44 402.72 399.74 

Ineffective Flaw num= 1 
sea L sta R Elev 

5060.77 7631.47 1710 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
5060.77 7631.47 1711 1090012522.35 1711 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev (ftl 

1706.15 Element 
0.66 Wt. n-Val. 

1705.49 Reach Len. lftl 

Coeff Contr. Expan 
.I .3 

Left OB Channel Right OB 
0.132 0.028 0.090 
429.44 402.72 399.74 . . . . 

Crit W.S. lftl 1705.69 Flow Area isq ftl 1103.71 51.72 494.92 
E.G. Slope Iftlftl 0.016448 Area isq ftl 1103.71 51.72 494.92 
Q Total icfsl 3500.00 Flow (cfsl 1867.43 721.84 910.74 
Top Width lftl 1835.31 Top Width (ftl 1179.07 17.07 639.18 
Vel Total (ftlsl 2.12 Avg. Vel. Iftlsl 1.69 13.96 1.84 
Max Chl Deth Iftl 4.11 Hvdr. De~th lftl 0.94 3.03 0.77 
conv. TO& (cfs) 27290.3 cinv. (cfs) 14560.7 5628.3 7101.2 
Length Wtd. (ftl Wetted Per. lftl 1180.17 17.62 639.29 
Min Ch El (ftl 1701.38 Shear Ilblsq ftl 0.96 3.01 0.79 
Alpha 9.47 Stream Power (lblft sl 1.62 42.07 1.46 
Frctn Loss iftl 4.43 C w n  Volume lacre-ftl 964.78 39.42 554.99 
C & E LOSS Iff) 0.02 Cum SA iacresl 775.28 24.78 345.86 

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 cross section had to be extended vertically during the critical depth calculations. 
Warning: The enerw loss was greater than 1.0 ft (0.3 ml. between the current and erevious 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 ttPF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl lftl (CfSl 1sq ftl Lfti lftl Ift/Sl 
7173.36 7877.55 21.06 44.41 190.71 0.60 0.23 0.47 
7877.55 8581.75 17.30 36.98 162.14 0.49 0.23 0.47 
8581.75 9285.94 34.01 49.58 122.38 0.97 0.41 0.69 
9285.94 9990.14 1795.03 972.74 704.95 51.29 1.38 1.85 
LB 9990.14 9995.83 236.20 17.33 5.99 6.75 3.04 13.63 
9995.83 10001.52 318.13 20.47 5.82 9.09 3.60 15.54 

Warning: Divided flow computed Eor 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 cross section had to be extended vertically during the critical depth calculations. 
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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.654 

INPUT 
Description: 
station Elevation Data n m =  66 

Apache Junction FRS 113 Spillway Flow 
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Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4 8 6 5 . 2 6  1 7 0 4 . 4  5 2 2 3 . 5 2  1 7 0 3 . 5 5  5 2 3 5 . 8 5  1 7 0 0 . 6 3  5 2 4 8 . 9 8  1 7 0 3 . 8 3  5 2 6 9 . 9  1 7 0 4 . 5 8  
5 2 8 3 . 1 5  1 7 0 5 . 3 8  5 2 9 5 . 7  1 7 0 3 . 8 8  5 8 9 1 . 7  1 7 0 3 . 9 9  5 9 1 3 . 6 4  1 7 0 3 . 8 3  5 9 3 3 . 4 5  1 7 0 3 . 5 2  
5 9 9 0 . 9 3  1 7 0 3 . 8 7  6 0 1 0 . 4 5  1 7 0 4 . 1 7  6 0 2 7 . 5  1 7 0 3 . 9 2  6 2 0 4 . 7 3  1 7 0 4 . 8 1  6 2 7 0 . 3 7  1 7 0 6 . 2 6  
6 2 8 0 . 8 7  1 7 0 3 . 3 2  6 5 5 0 . 9 2  1 7 0 4 . 1 3  6 6 1 5 . 0 1  1 7 0 2 . 7 4  6 8 3 1 . 9 5  1 7 0 2 . 4  6 8 4 7 . 6 1  1 7 0 2 . 6 9  
6 8 6 7 . 1 5  1 7 0 2 . 3 5  6 9 6 2 . 6  1 7 0 2 . 5 9  6 9 8 6 . 5 5  1 7 0 2 . 9 5  7 0 1 0 . 0 8  1 7 0 2 . 7 9  7 0 3 4 . 1 4  1 7 0 2 . 7 3  

7 3 8 5  1702 7 6 7 1 . 5 5  1 7 0 0 . 2 9  7 6 8 6 . 7 2  1 7 0 0 . 1 9  7 7 0 1 . 8 8  1 6 9 9 . 7 3  7 8 2 2 . 5 6  1 7 0 1 . 1  
7 8 4 9 . 7 5  1 7 0 1 . 6 2  7 9 8 7 . 8 3  1 7 0 1 . 3 2  8 0 1 5 . 6 5  1 7 0 1 . 3 4  8 0 5 3 . 4 8  1 7 0 1 . 2 7  8 0 6 3 . 3 9  1 6 9 9 . 8 3  
8 0 7 2 . 7 4  1 7 0 1 . 2 8  8 5 0 7 . 2 5  1 7 0 1 . 9  8 5 2 5 . 7 4  1 7 0 2 . 1 9  8 5 4 2 . 7 9  1 7 0 1 . 8  9 3 1 4 . 2 5  1 6 9 9 . 7 4  

9324.2  1 6 9 8 . 2 7  9346.26  1 6 9 9 . 1 3  9 3 6 1 . 6 8  1 6 9 9 . 2 7  9 3 7 7 . 0 6  1 6 9 9 . 2 8  9 5 0 1 . 3 2  1 6 9 8 . 9  
9 5 3 2 . 3 2  1 6 9 9 . 3 8  9 6 6 2 . 4 5  1 6 9 9 . 2 5  9 6 9 1 . 4 2  1 6 9 9 . 2 9  9 9 9 2 . 4 9  1 7 0 0 . 7 1  9998.26  1 7 0 0  

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

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

Manning's n Values numa 4 
Sta n V a l  Sta n Val Sta n Val Sta n Val 

4 8 6 5 . 2 6  . 1 5  9 9 9 2 . 4 9  - 0 2 8 1 0 0 0 5 . 9 2  . 1 5 1 0 1 5 8 . 8 8  . 0 9  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 9 2 . 4 9 1 0 0 0 5 . 9 2  492 .04  5 5 1 . 9 6  5 3 6 . 7 7  .1 - 3  

Ineffective Flow n u =  2  
Sta L Sta R Elev Sta L Sta R Elev 

4 8 6 5 . 2 6  6 9 8 6 . 2 6  1 7 0 6 1 0 6 3 7 . 6 6 1 0 9 3 7 . 0 8  1 7 0 6  
Blocked Obstructions n m =  2  

Sta L sea R Elev Sta L Sta R Elev 
4 8 6 5 . 2 6  6 5 5 0 . 9 2  1 7 0 7 1 0 6 3 7 . 6 6 1 0 9 3 7 . 0 8  1 7 0 7  

CROSS SECTION OUTPUT Profile #PF 1  

E.G. Elev lftl 
Vel Head lft) . . 
W.S. Elev lftl 
Crit W.S. iftl 
E.G. Slope ift/ftl 
Q Total lcfsl 
TOP Width lftl 
Vel Total Iftlsl 
Max Chl m t h  Iftl 
Conv. ~otHi icfsi 
Length Wtd. lftl 
Min Ch El l ftl 
Alpha 
Frctn toss lftl 
C & E LOSS iftl 

1 7 0 1 . 6 7  Element 
0 . 0 3  Wt. n-Val. 

1 7 0 1 . 6 4  Reach Len. iftl 
1 7 0 0 . 4 1  Flow Area isq ftl 

0 . 0 0 8 6 2 7  A r e a  isq ft) 
3 5 0 0 . 0 0  Flow icfsl 
2 9 0 0 . 0 0  Top Width lft) 

1 . 1 4  Avg. Vel. iftls) 
3 . 3 7  Hydr. Depth iEt1 

3 7 6 8 2 . 1  Conv. lcfsl 
5 0 2 . 6 7  Wetted Per. iEt1 

1 7 0 0 . 0 0  Shear llb/sq ftl 
1 . 5 8  Stream Power ilb/ft s )  
5 . 6 8  Cum Volume (acre-ftl 
0 . 0 2  Cum SA (acres1 

Left 08 
0 . 1 5 0  

4 9 2 . 0 4  
2 5 3 0 . 0 4  

Channel Right OB 
0 . 0 2 8  0 . 1 0 6  

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

Warning: Divided flow computed for this cross-section. 
Warning: The energy l o s s  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: Hydraulic jump has occurred between this cross sectLon and the previous upstream 
section. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl iftl icfsl isq £ti iftl lftl ift/sl 
7 0 6 2 . 6 4  7 7 9 5 . 1 1  2 3 8 . 7 3  3 0 9 . 9 9  3 4 9 . 9 1  6 . 8 2  0 . 8 9  0 . 7 7  
7 7 9 5 . 1 1  8 5 2 7 . 5 7  3 6 . 5 9  1 1 8 . 8 4  5 3 0 . 5 7  1 . 0 5  0 . 2 2  0 . 3 1  
8 5 2 7 . 5 7  9 2 6 0 . 0 3  4 4 1 . 8 9  5 7 7 . 2 7  6 5 7 . 5 4  1 2 . 6 3  0 . 8 8  0 . 7 7  
9 2 6 0 . 0 3  9 9 9 2 . 4 9  2 0 7 3 . 3 6  1 5 2 3 . 9 5  7 3 2 . 6 0  5 9 . 2 4  2 . 0 8  1 . 3 6  
LB 9 9 9 2 . 4 9  9 9 9 6 . 9 7  2 9 . 5 6  5 . 4 0  4 . 5 1  0 . 8 4  1 . 2 1  5 . 4 8  

@ Warning: Divided flow computed for this cross-section 
warning:   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. 
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Note: Hydraulic jump has occurred between this cross section and the previous upstream 
section. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.550 

INPUT 
Description: 
Station Elevation Data num= 70 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values num= 4 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9989.9410008.35 335 361.64 341.28 .1 .3 

Ineffective Flaw num= 2 
Sta L sta R Elev Sta L Sta R Elev 

4916.15 7095.15 1700 10708.111149.02 1700 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
4916.15 6642.05 1699 10708.111149.02 1699 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Iftl 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. (Eel 
E.G. Slope iftlftl 
Q Total icfsl 
Top Width lftl 
Vel Total iftlsl 
Max Chl Dpth iftl 
Conv. Total icfs) 
Length Wtd. Ift) 
Min Ch El Iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

1695.97 Element 
0.21 Wt. n-Val. 

1695.76 Reach Len. iftl 
1695.62 i low Area lsq Etl 
0.015240 Area lsq ftl 
3500.00 Flow lcfsl 
2957.11 Top Width iftl 

1.39 Avg.Ve1. iftls) 
3.27 Hydr. Depth Ift) 

28351.1 Conv. IcEsI 
338.22 wetted Per. (Etl 
1692.50 Shear ilblsq ftl 

7.02 Stream Power ilb/ft sl 
4.08 Cum Volume lacre-ftl 
0.05 Cum SA (acres) 

Left OB Channel Right OB 
0.150 0.028 0.150 
335.00 361.64 341.28 
2048.51 37.85 440.71 

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 crass 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile BPF 1 

Left Sta Riclht Sta Flow Area W.P. %Conv. HvdrD. Velacitv 
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0 Warning: Divided flow computed for this cross-section. 
Warning: The energy lass was greater than 1.0 ft 10.3 ml. between the current and previous cross 

sectlon. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.481 

INPUT 
Description: Basellne crosses cross section at Delaware Dr., appror. 250 ft 

north of Te~ee St. 
Statlon Elevation Data num= 94 

9+- vl ov S r n  ~ 1 e v  Sta Flev Sta Elev sta Elev 

0 
Manning's n Values num= 3 

Sta n Val Sta n Val Sta n Val 
4520.48 .15 9976.5 .02810022.68 .09 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9976.510022.68 443.61 44417 450 .I .3 

Tneff~rf~ve Flow n u =  2 - ~ ~ - - ~  .--- - ~-~ 

Sta L Sta R Elev Sta L Sta R Elev 
4520.48 7300 1696 1058411245.61 1696 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
4520.48 6866 169710866.1711245.61 1697 

CROSS SECTION OUTPUT Praflle #PF 1 

E.G. Elev iftl 
Vel Head iff1 
W.S. Elev iftl 
Crit W.S. Iftl 

1691.84 Element Left OB Channel ~ight OB 
0.03 Wt. n-Val. 0.150 0.028 0.090 

1691.81 Reach Len. lftl 443.61 444.17 450.00 
1690.79 Flow Area 1sq Etl 2447.86 34.08 555.78 

E.G. Slope iftlftl 0.009906 Area 1sqftl 2496.69 34.08 633.69 
Q Total lcfsl 3500.00 Flow lcfsl 2445.30 148.06 906.65 
Top Width Iftl 3453.07 Top Width lftl 2750.59 45.61 656.87 
Vel Total iftlsi 1.15 Avg. Vel. iftlsi 1.00 4.34 1.63 
Max Chl Dpth iftl 3.05 Hydr. Depth lfti 0.94 0.75 0.99 
Canv. Total icfsl 35166.4 Conv. icfsl 24569.2 1487.6 9109.6 
Length Wtd. lftl 445.19 Wetted Per. lfti 2605.78 45.70 561.88 
MinChEl 1ftI 1690.36 Shear ilb/sq ft) 0.58 0.46 0.61 
Alpha 1.65 Stream Power ilblft sl 0.58 2.00 1.00 
Frctn Loss lfti 4.24 Cum Volume (acre-ftl 903.53 38.46 540.20 
C & E LOSS ifti 0.03 Cum SA (acres) 713.53 24.17 326.77 

Warnina: Divided flow comouted for this cross-section 
warning: The energy loss &as 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 #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
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iftl iftl ICES) 1sq ftl ift) iftl Ift/S) 
6858.77 7638.21 156.95 226.88 338.21 4.48 0.67 0.69 
7638.21 8417.64 76.47 202.08 744.55 2.18 0.27 0.38 

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: Apache Junct FRS 
REACH: Spillway RS: 18.397 

INPUT 
Description: 
Station Elevation Data num= 92 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4469.19 1688.26 4477.13 1689.24 4513.74 1688.62 4668.57 1688.57 4675.09 1686.38 

Manning's n Values num= 5 
Sta n Val Sta n Val Sta n Val Sta n Val Sta 

4469.19 .15 9985.92 .02510010.68 .0910501.88 ,1511459.82 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr 
9985.9210010.68 347.84 408.99 396 .1 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4469.19 7735 1691 1065012188.18 1691 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
4469.19 6765.9 1692 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Iftl 1687.57 Element Left OB 
Vel Head ift) 0.31 Wt. n-Val. 0.150 
W.S. Elev iftl 1687.26 ReachLen. iftl 347.84 
Crit W.S. Ift) 1687.26 Flow Area isq ftl 2228.12 
E.G. Slope ift/ftl 0.009142 Area lsq ft) 3141.33 
Q Total icfsl 3500.00 Flow Icfsl 2095.99 
Top Width (ftl 
Vel Total iftlsl 
Max Chl Dpth iftl 
Conv. Total icfs) 
Length Wtd. Iftl 
Min Ch El (ft) 
Alpha 
Frctn Loss Ift) 
C & E LOSS (ftl 

Apache Junction FRS 

3854.75 Top Width (ftl 2984.61 
1.22 Avg. Vel. iftlsl 0.94 
4.52 Hydr. Depth iftl 0.99 

36604.7 Conv. Icfsl 21920.9 
367.59 Wetted Per. iftl 2251.20 
1682.74 Shear (lblsq ftl 0.56 
13.59 Stream Power ilblft sl 0.53 
3.03 Cumvolume (acre-ftl 874.82 
0.03 Cum SA (acres) 684.32 
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Channel Right OB 
0.025 0.100 
408.99 396.00 
63.25 574.44 
63.25 697.81 
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Warnrng: The energy equatzon could nor be balanced wichin the specified number of iterations. 

0 The 
program used crit~cal depth for the water surface and continued on with the 

calculations. 
Warning: The energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate tie need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical de~th, the calculated water surface came back below critical depth. Thls 
indicates 

that there is not a valid subcritical answer. The program defaulted to crltical depth. 
Note: Multiple critical depths were found at this location. The crltical depth with the 
lowest, valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPU? Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) ift) lcfs) (sq ft) lft) lft) (ft/sl 
7621.61 8409.71 690.52 707.37 674.83 19.73 1.05 0.98 
8409.71 9197.82 742.12 785.93 788.11 21.20 1.00 0.94 
9197.82 9985.92 663.36 734.82 788.26 18.95 0.93 0.90 
LB 9985.92 9994.17 138.04 17.05 9.14 3.94 2.07 8.09 
9994.17 10002.43 388.18 30.90 8.56 11.09 3.74 12.56 
10002.43 RB 10010.68 121.03 15.29 8.48 3.46 1.85 7.91 
10010.68 10321.75 340.01 250.61 311.84 9.71 0.81 1 . 3 6  
10321.75 10632.82 403.69 308.73 311.47 11.53 0.99 1.31 
10632.82 10943.89 13.05 1 5  10 17.18 0.37 0.88 0.86 

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:  he energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

a 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 de~th, the calculated water surface came back below critical depth. Thls - 
indicates 

that there is not a valid subcritical answer. The program defaulted to critical depth. 
~ote: ~ultiple critical depths were found at this location. The critical depth with the 
lowest, valid, 

water surface was used. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.320 

- ~ ~ . ~  
Description: 
Station Elevation Data nu?= 7 0 

Sta Elev Sta Elev Sta Elev Sea Elev Sta Elev 
4641.39 1684.8 4716.41 1687.09 4750.82 1685.67 4782.39 1682.9 4792.34 1682.95 
4926.69 1683.12 4947.95 1683.05 5321.36 1683.91 5327.25 1681.94 5347.31 1683.53 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4641.39 .15 9988.34 .02510020.19 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9988.3410020.19 268.13 380.9 331.29 .I .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

Apache Junction FRS 113 Spi1lw;hy Flow 
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Blocked Obstructions num= 1 
Sta L Sta R Elev 

4641.39 6571 1688 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev lft) 
Vel Head lftl 
W.S. Elev lft) 
Crit W.S. lftl 
E.G. Slope lftlft) 
Q Total (cfs) 
Tap Width Iftl 
Vel Total lftlsl 
Max Chl Dpth lftl 
Conv. Total Icfs) 
Length Wcd. lft) 
Min Ch El lft) 
Alpha 
Frctn Lass lft) 
C & E LOSS lft) 

1683.03 Element 
0.20 Wt. n-Val. 

1682.83 Reach Len. lft) 
1682.47 Flow Area lsq ft) 
0.007466 Area lsq ft) 
3500.00 Flow Icfs) 
3548.69 Top Width lft) 

1.13 Avg. Vel. lftls) 
3.02 Hydr. Depth lft) 

40507.5 Conv. Icfs) 
300.40 Wetted Per. lft) 
1679.81 Shear llblsq ft) 
10.16 stream Power (lblft s )  
3.10 Cum Volume lacre-ft) 
0.02 Cum SA (acres) 

Left OB 
0.150 

Channel Right OB 
0.150 

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 DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) 1crs1 (sq ft) lft) lft) Iftls) 
7696.79 8460.64 100.00 235.99 583.16 2.86 0.40 0.42 
8460.64 9224.49 911.80 990.18 763.86 26.05 1.30 0.92 
9224.49 9988.34 1353.69 1255.12 763.86 38.68 1.64 1.08 

Warning: Divided Elow 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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 18.247 

INPUT 
Description: 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4215.81 1680.52 4651.48 1680.04 4670.7 1679.79 4745.35 1679.89 4765.07 1679.89 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4215.81 .15 9990.65 .02810006.72 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9990.6510006.72 361.88 401.35 317.5 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4215.81 7822.41 1686 1084611919.97 1686 
Blocked Ohstructions n m =  1 

sta L sta R Elev 
4215.81 7190.77 1685 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head iftl 
W.S. Elev (ftl 
Crit W.S. lftl 
E.G. Slope Iftlft) 
Q Total Icfsl 
Top Width (ftl 
Vel Total Iftls) 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lfti 
Alpha 
Frctn Loss Iftl 
C & E LOSS ift) 

Element 
Wt. n-Val. 
Reach Len. ift) 
Flow Area (sq ft) 
Area isq ftl 
Flow Icfsl 
TOP Width (ftl 
Ava. Vel. ift/S) 
~ydr. Depth (ftl 
Conv. lcfs) 
Wetted Per. (ft) 
Shear llb/sq ftl 
Stream Power ilb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres1 

Left OB 
0.150 
361.88 
1466.62 
1543.19 
1748.22 
1840.01 

1.19 
0.92 

14164.6 
1585.67 

0.88 
1.05 

838.52 
647.47 

Channel Right OB 
0.028 0.150 
401.35 317.50 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divlded 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 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta 
lftl lftl 
7515.72 8340.70 
8340.70 9165.67 

Flow 
(CfSl 
90.28 
663.41 
994.53 
70.78 
150.82 
73.36 
393.74 
530.44 
512.83 

Area 
1sq ft) 
101.53 
555.93 
809.17 
8.43 
13.18 
8.53 

302.37 
361.75 
354.36 

W.P. 
lftl 

168.21 
592.47 
825.00 
5.58 
5.48 
5.44 

273.32 
273.66 
273.40 

% Conv. 

2.58 
18.95 
28.42 
2.02 
4.31 
2.10 
11.25 
15.16 
14.65 

Hydr D. 
lftl 
0.60 
0.94 

Velocity 
IftISl 
0.89 
1.19 
1.23 
8.39 
11.44 
8.60 
1.30 
1.47 
1.45 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance dlvlded by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indlcate 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: Apache Junct FRS 
REACH: Spillway RS: 18.171 

INPUT 
Descrlotion: Baseline crosses cross section at Shiorock St ~~~~ 

Station Elevation Data nun= 93 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4303.03 1679.08 4326.79 1678.88 4345.48 1676.98 4361.14 1675.63 4379.92 1676.82 
4403.71 1678.75 4425.05 1678.54 4450.6 1678.05 4469.75 1677.1 4472.71 1674.64 
4481.54 1677.16 4853.18 1676.58 4871.59 1676.9 4892.4 1676.58 5381.94 1675.47 
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Manning's n Values num= 3 
Sta n Val Sta n Val sea n Val 

4303.03  .15  9 9 7 3 . 9 9  . 0 2 1 0 0 2 9 . 1 2  .15  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 7 3 . 9 9 1 0 0 2 9 . 1 2  565  633 .22  508 .03  .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4303.03  8078 .64  1 6 8 6  1 1 0 3 8 1 1 9 1 3 . 8 9  1 6 8 6  
Blocked Obstructions num= 1 

Sta L Sta R Elev 
4303.03  8 0 7 8 . 6 4  1 6 8 1  

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. Iftl 
E.O. Slope Ift/ftl 
Q Total lcfsl 
Top Width (ftl 
Vel Total ift/sl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss iftl 
C h E LOSS (ftl 

1 6 7 6 . 3 6  Element 
0 . 1 8  Wt. n-Val. 

1 6 7 6 . 1 9  Reach Len. iftl 
1 6 7 5 . 5 4  Flow Area (sq ftl 

0 . 0 0 7 3 0 2  Area Lsq ftl 
3500.00  Flaw (cfsl 
2502.23  Top Width (ftl 

1 . 1 9  Avg. Vel. Iftfs) 
3 . 0 0  Hydr. Depth (ftl 

4 0 9 5 9 . 9  Conv. (cfsl 
5 5 7 . 0 8  Wetted Per. (ftl 

1 6 7 4 . 2 9  Shear (lb/sq ftl 
8.09  Stream Power flb/ft s )  
5.46  Cum Volume (acre-ftl 
0 . 0 3  Cum SA (acres) 

Left OB 
0.150  

565 .00  

Channel Right 0B 
0 . 0 2 0  0 .150  

633 .22  5 0 8 . 0 3  

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 far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ftl (ftl (c~sI (Sq ftl (ftl Iftl (ftfS1 
7 5 4 3 . 5 8  8 3 5 3 . 7 2  1 1 . 2 4  2 9 . 0 1  8 5 . 9 5  0 .32  0 . 3 4  0 .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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 1 8 . 0 5 1  

INPUT 
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Station Elevatior 
Sta Elev 

4039.67 1673.2 
4426.75 1673.27 

1 Data 
Sta 

4073.2 
4449.82 
4601.02 
5430.43 
5751.69 
6025.35 
6200.08 
6412.35 
7360.43 
7466.28 
8015.95 

nun= 
Elev 

1672.78 
1672 

1671.12 
1671.8 
1671.7 
1671.53 
1671.74 
1671.1 
1671.45 
1670.91 
1668.55 

104 
Sta 

4336.57 
4461.54 
4620.95 
5443.5 
5780.97 
6077.01 
6326.05 
7116.05 
7362.52 
7759.37 
8220.5 

Elev 
1673.62 
1668.62 
1670.78 
1672.13 
1671.47 
1671.32 
1671.92 
1669.24 
1668.74 
1671.02 
1668.34 

Sta 
4366.31 
4473.53 
5076.35 
5681.49 
5831.75 
6084.19 
6369.77 
7134.92 
7365.53 
7778.83 
8228.29 

Elev 
1673.63 
1671.86 
1670.22 
1671.74 
1671.05 
1669.03 
1671.78 
1669.64 
1671.34 
1671.06 
1667.91 

Sta 
4394.77 
4491.36 
5091.11 
5704.1 
5905.26 
6091.88 
6377.7 
7190.02 
7432.92 
7796.51 
8238.46 

Elev 
1673.73 
1673.59 
1670.28 
1671.77 
1671.23 
1670.88 
1671.3 
1670.74 
1670.5 
1670.37 
1668.41 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4039.67 .15 9986.91 .02810002.38 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9986.9110002.38 525 583.8 596.87 .1 .3 

Ineffective Flow nun= 1 
sta L Sta R Elev 

4039.67 7930 1678 
Blocked Obstructions n m =  2 

Sta L sea R Elev Sta L Sta R Elev 
4039.67 7778.83 167510722.1711688.87 1675 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Iftl 
Vel Head lftl 
W.S. Elev lftl 
Crlt W.S. lftl 
E.G. Slope Iftlftl 
Q Total Icfs) 
Top Width lftl 
Vel Total (ftlsl 
Max Chl Dpth (£ti 
Conv. Total lcfsi 
Length Wtd. lft) 
Mln Ch El Iftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lft) 

1670.88 Element Left OB Channel Right OB 
0.09 Wt. n-Val. 0.150 0.028 0.150 

1670.79 Reach Len. iftl 525.00 583.80 596.87 
1669.98 Flow Area isa ftl 2312.25 25.32 397.10 
0.013881 Area isq ftl 
3500.00 Flow icfsl 
2775.39 Top Width (ftl 

1.28 Avg. Vel. Iftls) 
2.88 Hvdr. Depth lftl 

29707.3 cbnv. iGs1 24763.2 1811.7 3132.3 
539.24 Wetted Per. iftl 2056.98 16.17 559.57 
1667.96 Shear Ilblsq ftl 0.97 1.36 0.61 

3.51 Stream Power Ilblft sl 1.23 11.44 0.57 
5.33 Cum Volume lacre-£ti 801.11 35.69 499.51 
0.00 Cum SA (acres1 611.36 22.50 286.95 

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 lndlcate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Riaht Sta Flow Area W.P. % Conv. Hvdr D. Velocitv 

Apache Junction R(S 113 Spillway Flow 
I'age 29 of 82 



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.  his may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 17.941 

Description: 
Station Elevation Data num= 93 

Sta Elev Sta Elev sea Elev Sta Elev Sta Elev 
4661.93 1668.02 4692.52 1667.65 4721.92 1667.2 4745.08 1666.48 4927.78 1667.42 
4945.07 1667.71 4963.6 1667.24 5309.51 1667.75 5319.22 1671.08 5583.24 1668.91 
5590.75 1666.27 5686.15 1665.48 5716 1665.69 5869.24 1666.15 5898.35 1666.14 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4661.93 .15 9983.74 .02810009.41 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan. 
9983.7410009.41 368.92 509.5 343.39 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4661.93 7608.51 1674.07 1060311922.18 1674 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
4661.93 7146.5 1672 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev ifti 
Crit W.S. lftl . . 
E.G. Slope Iftlftl 
Q Total icfsl 
Top Width iftl 
Vel Total iftlsl 
Max Chl Dpth iftl 
Conv. Total icfsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

Profile #PF 1 

Element 
Wt. n-Val. 
Reach Len. iftl 
Flow Area iso ftl . . 
Area isq ftl 
Flow ICfSI 
Top Width iftl 
Avg. Vel. iftlsl 
Hydr. Depth Iftl 
C&V. ~ c f s ~  
Wetted Per. iftl 
shear ilblsq ftl 
Stream Power ilblft sl 
Cum Volume (acre-ftl 
Cum SA lacresl 

Left 08 
0.150 
368.92 
2698.80 

Channel 
0.028 
509.50 
45.83 

Right 08 
0.150 
343.39 
635.59 

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 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile XPF 1 

Left sea Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl iftl ( ~ £ 5 )  isq ftl iftl iftl Iftlsl 
6942.71 7702.96 71.79 88.37 94.47 2.05 0.94 0.81 
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Warning: Divided flow computed for thls cross-section. 
Warnlng: The conveyance ratio (upstream conveyance divided by downstream conveyancei is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy l o s s  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: Apache Junct FRS 
REACH: Spillway RS: 1 7 . 8 4 4  

INPUT 
Description: 
Station Elevation Data 

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

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

7 8  
Sta Elev Elev Sta Elev Sta Elev 

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

Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

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

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 8 8 . 9 5 1 0 0 0 6 . 5 8  375 4 4 1 . 5 7  330  .1 . 3  

Ineffective Flow num= 1 
Sta L Sta R Elev 

5 1 0 4 . 4 9  7 5 6 9 . 7 8  1 6 7 0  
Blacked Obstructions num= 1 

Sta L Sta R Elev 
5 1 0 4 . 4 9  7 1 2 7 . 0 1  1 6 6 6  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev iftl 
Vel Head (£ti 

1 6 6 1 . 6 4  Element 
0 . 1 4  Wt. n-Val 

Left 03 Channel Right 03 
0 . 1 5 0  0 . 0 2 8  0 . 1 5 0  

W.S. Elev lfti 
Crlt W.S. lftl 
E.G. Slope (ftlftl 
Q Total (cfsi 
Top Width Ift) 
Vel Total lft/s) 
Max Chl Dpth ifti 
Con". Total lcfsl 
Length Wtd. Iftl 
Mln Ch El (£ti 
Alpha 
Frctn Loss (ftl 

1 6 6 1 . 5 0  Reach Len. lftl 375.00  4 4 1 . 5 7  3 3 0 . 0 0  
1 6 6 1 . 1 5  i low Area lsq ft) 2 2 7 0 . 1 6  3 0 . 9 9  2 5 2 . 6 0  

0 . 0 1 5 5 5 8  Area (sq £ti 2304.10  3 0 . 9 9  2 5 2 . 6 0  
3500.00  Flow (cfsl 3 0 0 2 . 4 3  2 9 3 . 5 2  2 0 4 . 0 5  
2 7 9 8 . 0 1  Top W~dth (ftl 2 3 0 2 . 5 6  1 7 . 6 3  4 7 7 . 8 2  

1 . 3 7  AV;. Vel. (ftlsl 1 . 3 2  9 . 4 7  0 . 8 1  
2 . 7 7  Hydr. Depth lft) 1 . 1 0  1 . 7 6  0 . 5 3  

28060.2  Conv. (cfsi 2 4 0 7 1 . 1  2 3 5 3 . 2  1 6 3 5 . 9  
3 9 1 . 2 2  Wetted Per. (fti 2 0 7 1 . 3 3  1 8 . 1 0  4 7 7 . 8 2  

1 6 5 8 . 7 3  Shear Ilblsq £ti 1 . 0 6  1 . 6 6  0 . 5 1  
4 . 8 2  Stream Power Ilblft si 1 . 4 1  1 5 . 7 5  0 . 4 1  
3 . 1 8  Cum Volwne lacre-ftl 7 4 7 . 0 9  3 4 . 7 6  4 8 8 . 6 8  

a C & E LOSS (ft) 0 . 0 3  Cum SA lacresl 

- 
Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance dlv~ded by downstreom conveyance1 is l e s s  
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than 0 . 7  or greater than 1 . 4 .  This may indicate the need far additional cross sections. 
Warning: The enerw loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and Drevious cross .. 

section.   his may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile WPF 1 

Left Sta Right Sta Flaw Area W.P. % Conv. Hydr D. Velocity 
Iftl iftl (c~sI isq ft) Ift) iftl ift/~I 
7 1 9 7 . 8 3  7 8 9 5 . 6 1  2 1 7 . 9 1  2 3 0 . 5 7  325.83 6 . 2 3  0 . 7 1  0 . 9 5  
7 8 9 5 . 6 1  8 5 9 3 . 3 9  1 2 9 7 . 2 0  7 9 6 . 8 5  4 9 8 . 1 3  3 7 . 0 6  1 . 6 0  1 . 6 3  

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: Apache Junct FRS 
REACH: Spillway RS: 1 7 . 7 6 1  

INPUT 
Description: Baseline crosses cross section at Meridian Rd. approx. 9 0 0  ft 

north of University Dr.lSuperstition Blvd. 
Station Elevation Data num= 9 0  

Sta 
4 9 1 0 . 4 5  
5408 .48  
5 4 7 7 . 2 1  
5 7 0 7 . 4 2  
5 7 9 1 . 7 4  

. . 
Elev Sta Elev Sta Elev 

1 6 5 9 . 6 7  4926 .24  1 6 5 9 . 6 7  5 3 1 2 . 2  1 6 6 0 . 9 5  
1 6 6 0 . 7 6  5 4 1 2 . 9 2  1 6 6 0 . 8 7  5419 .15  1 6 6 0 . 7 8  
1 6 5 9 . 8 7  5 5 0 9 . 5 1  1 6 5 8 . 5 2  5545 .69  1 6 5 9 . 8 8  
1 6 5 8 . 9 2  5 7 3 9 . 4 1  1 6 5 9 . 1 6  5 7 6 4 . 7 8  1 6 5 9 . 5 3  

Sta 
5350.52  
5427 .22  
5581 .79  

Elev sta Elev 
1 6 6 0 . 8 9  5 3 7 8 . 0 1  1 6 6 0 . 7 6  
1660 .25  5454 .12  1 6 5 9 . 9  

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4910.45  . 1 5  9 9 5 6 . 5 9  . 0 2 1 0 0 5 6 . 4 7  . 1 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 9 5 6 . 5 9 1 0 0 5 6 . 4 7  1 9 2 . 3 3  457 .84  5 8 5  .1 . 3  

Ineffective Flow nun= 1 
Sta L Sta R Elev 

4 9 1 0 . 4 5  7 1 8 8 . 9 4  1 6 6 6  ~ ~~ -~~~ 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 

4 9 1 0 . 4 5  7188 .94  1 6 6 6  

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev ift) 1 6 5 8 . 4 3  Element Left OB Channel Right OB 
Vel Head ift) 0.46  Wt. n-Val. 0.150  0 .020  0 .150  
W.S. Elev iftl 1 6 5 7 . 9 7  Reach Len. ift) 192.33  4 5 7 . 8 4  5 8 5 . 0 0  
Crit W.S. iftl 1 6 5 7 . 9 7  Flow Area isq ftl 2671.22  1 9 3 . 7 2  6 6 . 1 6  
E.G. Slope iftlftl 0.004995  Area isqftl 2671.22  1 9 3 . 7 2  66 .16  
Q Total icfs) 3 5 0 0 . 0 0  Flow (cfs) 1 9 0 3 . 9 1  1 5 6 8 . 9 5  27 .14  
Top Width (ft) 2 8 4 7 . 9 0  Top Width (ft) 2 6 0 0 . 4 8  9 9 . 8 8  1 4 7 . 5 5  
Vel Total Iftls) 1 . 1 9  Avg. Vel. iftls) 0 . 7 1  8 . 1 0  0 . 4 1  
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Max Chl Dpth lftl 5.52 Hydr. Depth ift) 
Conv. Total Icfsl 49519.8 Conv. icfsl . ~~~ 

Length Wtd. lftl 

Min Ch El iftl 
Alpha 
Frctn Loss lftl 
C & E LOSS !£ti 

360.80 wetfed Per. lftl 2600.72 101.14 147.55 
1652.45 Shear ilb/sq ftl 0.32 0.60 0.14 
20.82 stream Power ilblft sl 0.23 4.84 0.06 

Cum Volume (acre-ftl 725.68 33.62 487.47 
Cum SA (acres1 540.23 21.38 271.99 

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 wlth the 
calculations. 
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 #PF 1 

Left Sta 
(ftl 
7073.08 

Right Sta 
ift) 
7793.96 
8514.84 

Flow 
lcfsl 
63.60 

1170.89 
372.03 
297.39 
204.96 
285.66 
1078.33 
27.14 

Area 
1sq ftl 
182.81 
1281.30 
644.00 
563.10 
38.99 
47.59 
107.14 
66.16 

W.P. 
(£ti 

437.85 
720.90 
720.88 
721.09 
33.30 
33.30 
34.54 
147.55 

Hydr D. 
lfti 

Velocity 
(ftlsl 
0.35 
0.91 
0.58 
0.53 
5.26 
6.00 
10.06 
0.41 

Warning: ~ h k  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 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 17.674 

INPUT 
Description: Baseline crosses cross section at Meridian Rd. approx. 475 ft 

north of University Dr./Superstition Blvd. 
Station Elevation Data nun= 79 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4981.43 1657.43 5518.8 1656.06 5569.47 1656.97 5707.35 1656.98 5713.05 1655.77 
5721.18 1656.69 5728.2 1656.34 5753.33 1657.18 5786.2 1657.61 5849.12 1657.99 
5878.21 1658.08 5909.71 1657.39 5945.44 1655.93 5980.08 1657.65 6004.22 1657.72 
6028.51 1657.16 6106.25 1656.44 6115.86 1654.9 6124.87 1656.01 6847.03 1656.68 
6866.32 1656.23 6885.39 1656.41 7163.27 1656.57 7186.56 1656.13 7212.91 1656.41 
7241.79 1656.75 7660 1655.2 7679.87 1654.96 7730.71 1655.16 7751.29 1654.46 
7887.62 1655.26 7894.42 1653.25 7907.9 1653 7917.17 1655.3 8117.1 1655.31 
8135.52 1655.03 8152.76 1654.8 8363.44 1653.08 8395.49 1653.27 8424.55 1653.49 
R R 5 9 . 3 4  1613.74 8671.02 1655.53 8754.79 1655.2 8796.78 1655.35 9223.7 1654.41 

Manning's n Values num- 3 
Sta n Val Sta n Val Sta n Val 

4981.43 .15 9931.09 .0210012.36 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9931.0910012.36 317.78 384.64 153.53 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4981.43 7240.88 1659 10358.611125.25 1659 
Blocked Obstructions nun= 1 

Sta L sta R Elev 
4981.43 6847.03 1659 
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CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev lftl 
Vel Head (ftl 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope Iftlftl 
Q Total (cfsl 
Top Width Iff1 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Conv. Total Icfsl 
Lenoth Wtd. lftl 
 in-ch El lftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

1655.99 Element Left OB 
0.79 Wt. "-Val. 0.150 

1655.20 Reach Len. (ftl 317.78 
1655.21 Flow Area (so ftl 1099.29 
0.008502 Area lsq ftl 1099.29 
3500.00 Flow lcfsl 1072.03 
1966.87 Top Width lftl 1366.41 

1.88 Avg. Vel. lftlsl 0.98 
6.11 Hydr. Depth lftl 0.80 

37958.0 Conv. Icfsl 11626.4 
Wetted Per. (ftl 1367.13 

1649.09 Shear Ilblsq ftl 0.43 
14.33 Stream Power llblft s )  0.42 
2.42 Cum Volume lacre-ftl 717.35 
0.03 C m  SA lacresl 531.47 

Channel 
0.020 
384.64 
155.34 

Right OB 
0.150 
153.53 
604.06 

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. 
Note: Program found supercritical flaw starting at this cross section. 

FLOW DISTRIBUTION OUTPUT Profile XPF 1 

Left Sta Rioht Sta Flow Area W.P. % Conv. Hvdr D. Velocitv 

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 crass 

section. This may indicate the need for additional cross sections. 
Note: Program found supercritical flow starting at this cross section. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS:. 17.601 

INPUT 
Descri~tion: 
Station Elevation Data num= 84 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5553.59 1654.45 5648.49 1653.52 5667.49 1653.49 5689.55 1653.38 5699.57 1652.98 
5721.29 1652.65 6380.66 1653.41 6398.37 1653.26 6444.82 1654.74 6467.92 1654.85 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

5553.59 .15 9873.91 .0210010.88 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
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9873.9110010.88 492.39 639.3 480 
Ineffective Flow num= 1 

Sta L Sta R Elev 
5553.59 7949.15 1658 
Blocked Obstructions nu"= 1 

Sta L Sta R Elev 
5553.59 7949.15 1658 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head lfti 
W.S. Elev (ftl 
Crit W.S. iftl 
E.G. Slope (ftlftl 
Q Total (cfsi 
TOP Width lftl 
Vel Total lft/sl 
Max Chl Dpth Ifti 
Conv. Total (cfsi 
Length Wtd. (Etl 
Min Ch El lftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS Iftl 

Element 
Wt. n-Val. 
Reach Len. I f  t 1 
Flow Area 1s- £ti 

Area lscl ftl 
Flow lcfsi 
Top Width (ftl 
Avq. Vel. (ft/sl 
H Y ~ T .  Depth Iftl 
Conv. lcfsl 
Wetted Per. lftl 
Shear llb/sq £ti 
stream Power Ilblft sl 
Cum Volume (acre-ftl 
cum SA (acres) 

Left 08 Channel 
0.150 0.020 

Right OB 
0.150 
480.00 

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. 
Note: Hydraulic jump has occurred between this crass section and the previous upstream 
section. 

FLOW DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Rlght Sta Flow Area W.P. 8 Conv. Hydr D. Veloclty 
(ftl (ftl ICfSI i sq  £ti lftl (ftl ift/s1 
8022.34 8639.53 356.06 491.66 583.17 10.17 0.84 0.72 
8639.53 9256.72 907.46 881.79 617.41 25.93 1.43 1.03 
9256.72 9873.91 357.07 503.84 617.32 10.20 0.82 0.71 
LB 9873.91 9919.57 236.22 42.33 45.66 6.75 0.93 5.58 
9919.57 9965.22 369.59 55.37 45.66 10.56 1.21 6.68 
9965.22 RB 10010.88 1056.23 105.69 47.58 30.18 2.32 9.99 
10010.88 10208.84 81.04 130.71 197.96 2.32 0.66 0.62 
10208.84 10406.80 131.03 174.40 197.96 3.74 0.88 0.75 
10406.80 10604.76 5.30 16.49 68.19 0.15 0.24 0.32 

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. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream 
section. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 17.480 

INPUT 
Description: 
Station Elevation Data num= 105 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4197.31 1648.47 4282.47 1648.62 4287.42 1648.14 4295.04 1648.79 4308.89 1648.75 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4197.31 .15 9924.08 .0210011.63 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9924.0810011.63 422.71 759.29 635.28 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4197.31 7257.31 1654 10276.311058.58 1654 
Blocked Obstructions num= 1 

Sta L sea R Elev 
4197.31 7297 1654 

CROSS SECTION OUTPUT Profile BPF 1 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slope Iftlftl 
Q Total icfsl 
Top Width iftl 
Vel Total iftlsl 
Max Chl Dpth lftl 
Conv. Total icfsl 
Length Wtd. iftl 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C & E Loss iftl 

Element 
Wt. n-Val. 
Reach Len. Iftl 
Flow Area (so ftl 
Area isq ftl 
Flow icfsl 
Top Width iftl 
Avg. Vel. iftlsl 
Hydr. Depth iftl 
Conv. icfsl 
Wetted Per. iftl 
Shear i lblsq f t I 
stream Power ilb/ft sl 
Cum Volume (acre-ft) 
Cum SA iacresl 

Left OB 
0.150 

422.71 
2224.37 

Channel Right OB 
0.020 0.150 
759.29 635.28 

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: 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 (0.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl iftl icesr isq ftl iftl iftl IftlSI 
7469.75 8287.86 264.86 360.03 604.47 7.57 0.60 0.74 
8287.86 9105.97 1315.24 1063.20 818.61 37.58 1.30 1.24 

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 flaw 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 

sectlon. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
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REACH: Spillway RS: 17.336 

INPUT 
Description: Baseline crosses cross section on east side of 114th St. just 

south of intersection with University Dr. 
Station Elevation Data nun= 116 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
3862.04 1644.7 3927.65 1645.09 3933.24 1644.1 3986.83 1643.75 4005.63 1644.29 
4024.93 1644.41 4324.21 1643.79 4340.29 1643.56 4361.77 1643.93 4394.55 1643.96 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

3862.04 .15 9988.52 .0210030.73 .15 

Bank Sta: Left Rlght Lengths: Left Channel Rlght Coeff Contr. Expan 
9988.5210030.73 292.68 391.01 280 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

3862.04 6952 1650 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
3862.04 6692.19 1650 

CROSS SECTION OUTPUT Profrle #PF 1 

E.G. Elev (ftl 1643.92 Element Left UB Channel Right OB 
Vel Head iftl 0.62 Wt. *-Val. 0.150 0.020 0.150 
W.S. Elev Iftl 1643.30 Reach Len. (ftl 292.68 391.01 280.00 
Crit W.S. Iftl 1643.43 Flow Area !sq ftl 2497.77 117.21 451.69 
E.G. Slooe (ftlft) 0.005229 Area (sq ft1 2497.77 117.21 451.69 
o Total icfsi 350o.00 ~ i o w  (cis1 1831.82 1235.47 432.71 
Too Width lfti 2939.59 Too Width iftl 
"2 Total Iftlsl 1.14 Avg. Vel. !ft/s) 
Max Chl Dpth iftl 4.07 Hydr. Depth iEtl 
Conv. Total (cfsl 48400.7 Conv. !cfsl 
Length wtd. (ftl Wetted Per. iftl 
Min Ch El ift) 
Alpha 
Frctn Loss iftl 
C h E LOSS iftl 

1639.23 Shear (lblsq ftl 0.34 0.90 0.30 
30.41 Stream Power (lblft sl 0.25 9.46 0.29 
4.12 Cwn Volume (acre-ftl 660.40 25.90 474.66 
0.02 Cum SA (acres1 474.35 16.71 258.04 

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 Lor additional cross sections. 
Note: Program found supercritical flow starting at this cross section. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
(ft) iftl ICfS) isq ft1 iftl (ft) iftIS1 
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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: 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: Apache Junct FRS 
REACH: Spillway RS: 17.262 

INPUT 
Description: Baseline continues on east side of 114th St. 
Station Elevation Data num= 137 

sea Elev Sta Elev sea Elev Sta Elev sea Elev 
4129.86 1640.84 4482.22 1641.01 4501.53 1641.04 4519.84 1641.01 4769.86 1640.76 
4870.09 1640.91 4887.4 1640.75 4903.46 1640.86 5013.05 1641.38 5027.22 1641.71 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta , n Val 

4129.86 .15 9989.29 .0210040.44 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Caner. Expan. 
9989.2910040.44 320 403.01 280 .1 .3 

Ineffective Flow nun= 1 
Sta L sta R Elev 

4129.86 7607 1648 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
4129.86 7227.84 1648 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 

1640.41 Element Left OB Channel Right OB 
0.26 Wt. n-Val. 0.150 0.020 0.150 

1640.15 Reach Len. (ft) 320.00 403.01 280.00 
1639.79 Flow Area (sa ftl 1741.85 62.39 886.21 

E.G. Slope (ftlft) 0.013166 Area (sq ft) 1763.76 62.39 886.21 
Q Total (cfs) 3500.00 Flow (cfs) 1716.51 596.82 1186.67 
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Top Width Iftl 3 3 8 5 . 4 7  TOP Width lftl 2 5 7 1 . 6 8  5 1 . 1 5  7 6 2 . 6 4  
V-1 ~ o t n l  i f t ~ s i  1 . 3 0  Ava. Vel. lft/sl 0 . 9 9  9 . 5 7  1 . 3 4  . . . . . - -. , . . , . , 
Max Chl Dpth lftl 3 . 7 1  ~ydr. Depth (€ti 0 . 7 4  1 . 2 2  1 . 1 6  
Conv. Total Icfsl 3 0 5 0 3 . 3  Conv. Icfsl 1 4 9 5 9 . 8  5 2 0 1 . 4  1 0 3 4 2 . 1  

Length Wtd. lft) 3 1 6 . 5 5  wetted Per. lftl 2 3 6 2 . 9 0  5 2 . 4 9  7 6 2 . 7 6  
Min Ch El (fCI 1 6 3 6 . 4 4  Shear (lb/sq f t l  0 . 6 1  0 . 9 8  0 . 9 5  
Alpha 
Frctn Lass (ftl 
C & E LOSS (ft) 

9 . 8 6  stream Power llb/ft s )  0 . 6 0  9 . 3 5  1 . 2 8  
2 . 7 0  cum volume (acre--ftl 6 4 6 . 0 8  2 5 . 0 9  4 7 0 . 3 6  
0 . 0 4  cum SA (acres1 4 5 7 . 6 1  1 6 . 2 9  2 5 4 . 0 3  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (~pstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  Thls 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: Hydraulic jump has occurred between this cross section and the previous upstream 
section. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Veloclty 
lftl ifti (cfsl 1sq ftl (ft) lftl Ift/Sl 
7 4 7 8 . 1 1  8 3 1 5 . 1 7  2 4 3 . 8 8  3 5 5 . 0 8  6 8 8 . 6 4  6 . 9 7  0 . 5 2  0 . 6 9  
8 3 1 5 . 1 7  9 1 5 2 . 2 3  1 2 5 0 . 4 8  1 0 2 3 . 7 6  8 3 7 . 1 9  3 5 . 7 3  1 . 2 2  1 . 2 2  
9152.23  9 9 8 9 . 2 9  2 2 2 . 1 5  3 6 3 . 0 1  8 3 7 . 0 7  6 . 3 5  0 . 4 3  0 . 6 1  
LB 9 9 8 9 . 2 9  1 0 0 0 6 . 3 4  3 9 8 . 0 5  3 3 . 8 8  1 8 . 3 8  1 1 . 3 7  1 . 9 9  1 1 . 7 5  
1 0 0 0 6 . 3 4  1 0 0 2 3 . 3 9  1 1 5 . 4 4  1 5 . 6 5  1 7 . 0 6  3 . 3 0  0 . 9 2  7 . 3 8  
1 0 0 2 3 . 3 9  RB 1 0 0 4 0 . 4 4  8 3 . 3 4  1 2 . 8 7  1 7 . 0 5  2 . 3 8  0 . 7 5  6 . 4 8  
1 0 0 4 0 . 4 4  1 0 4 2 6 . 5 6  7 4 9 . 3 6  5 2 1 . 3 0  3 8 6 . 1 2  2 1 . 4 1  1 . 3 5  1 . 4 4  
1 0 4 2 6 . 5 6  1 0 8 1 2 . 6 7  4 2 8 . 9 6  3 4 9 . 6 4  3 2 8 . 4 3  1 2 . 2 6  1 . 0 6  1 . 2 3  
1 0 8 1 2 . 6 7  1 1 1 9 8 . 7 9  8 . 3 4  1 5 . 2 6  4 8 . 2 1  0 . 2 4  0 . 3 2  0 . 5 5  

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 l o s s  was greater than 1 . 0  ft 1 0 . 3  m). between the current and previous cross 

section. This may indicate the need Ear additional cross sections. 
Note: Hydraulic jump has occurred between thls crass section and the previous upstream 
section. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 1 7 . 1 8 6  

INPUT 
Description: Baseline continues on east side of 1 1 4 t h  St 
Station Elevation Data nun= 1 4 5  

sta Elev sta Elev sta Elev sta El& sta Elev 
4 4 9 7 . 1 9  1 6 3 8 . 3 1  4 5 2 5 . 2 5  1 6 3 8 . 1 3  4 5 4 3 . 5 9  1 6 3 8 . 1 2  4 5 6 2 . 5 5  1 6 3 8 . 1 4  5 0 4 8 . 5 7  1 6 3 8 . 2 1  
5 0 7 0 . 7 8  1 6 3 8 . 4  5 0 8 8 . 2 4  1 6 3 8 . 4 4  5 3 7 7 . 0 1  1 6 3 8 . 8 8  5 3 9 4 . 1  1 6 3 8 . 2 6  5 4 1 1 . 9 4  1 6 3 7 . 7 4  
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4497.19 .15 9989.15 .0210043.19 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9989.1510043.19 297.26 396.01 290 .1 .3 

Ineffective Flow n m =  2 - . 
Sta L Sta R Elev Sta L Sta R Elev 

4497.19 8155.34 1643 11599.613982.62 1643 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
4497.19 7845.27 164412088.8313982.62 1644 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head ( ftl 
W.S. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfsl 
Top Width Iftl 
Vel Total (ft/sl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E Loss (ftl 

1637.67 Element Left OB Channel Right OB 
0.13 Wt. n-Val. 0.150 0.020 0.150 

1637.54 Reach Len. (ftl 297.26 396.01 290.00 
1637.13 Flow Area lsq ft) 1639.99 76.86 1937.50 
0.005951 Area lsq ftl 1707.38 76.86 2147.13 
3500.00 Flow (cfs) 1163.14 546.68 1790.18 
3558.02 Top Width (ftl 1971.50 54.04 1532.48 

0.96 Avg. Vel. (ft/sl 0.71 7.11 0.92 
4.39 Hydr. Depth (ft) 0.89 1.42 1.33 

45371.0 Conv. (cfs) 15077.9 7086.7 23206.4 
311.25 Wetted Per. (ftl 1834.20 55.60 1457.29 
1633.15 Shear llb/sq ftl 0.33 0.51 0.49 

9.27 Stream Power llb/ft sl 0.24 3.65 0.46 
2.60 Cum Volume (acre-ftl 633.33 24.45 460.61 
0.03 Cum SA (acres) 440.92 15.81 246.65 

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 #PF 1 

Left Sta 
Iftl 
7635.45 

Right Sta 
(ftl 
8420.02 
9204.58 
9989.15 
10007.16 
10025.18 
RB 10043.19 
10605.97 

Area 
(sq ftl 
162.66 
633.37 
843.97 
43.75 
22.64 
10.47 
634.79 
851.74 
450.97 

W.P. 
(ftl 

264.68 
784.79 
784.73 
19.54 
18.03 
18.03 
562.78 
562.78 
331.73 

% Conv. 

2.52 
11.75 
18.96 
10.78 
3.79 
1.05 
14.88 
24.29 
11.97 

Hydr D. 
(ftl 
0.61 
0.81 

Velocity 
(ft/SI 
0.54 
0.65 
0.79 
8.62 
5.86 
3.51 
0.82 
1.00 
0.93 

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 RIVER: Apache Junct FRS 
REACH: Spillway RS: 17.111 

INPUT 
Description: Baseline on east side of 114th st 
Station Elevation Data n m =  120 

Sta Elev Sta Elev Sta Elev Sta Flev s P ~ P ~ ~  
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Manning's n Values nun= 3  
Sta n Val Sta n Val Sta n Val 

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

Bank Sta: Left Right Lengths; Left Channel Right Coeff Contr. 
9 9 9 3 . 6 7  1 0 0 3 2 . 9  2 8 6 . 0 1  3 4 0 . 9 7  275  .1 

Ineffective Flow num= 2  
Sta L Sta R Elev Sta L Sta R Elev 

4 6 0 6 . 8 6  8 7 1 6 . 8 6  1 6 4 2 1 2 1 3 8 . 3 8 1 3 9 9 7 . 4 3  1 6 4 2  
Blocked Obstructions nun= 2  

Sta L Sta R Elev Sta L Sta R Elev 
4 6 0 6 . 8 6  8 0 9 9 . 2 5  1 6 4 2 1 2 1 4 9 . 8 3 1 3 9 9 7 . 4 3  1 6 4 2  

CROSS SECTION ODTPDT Profile #PF 1 

E.G. Elev ift) 
Vel Head lftl 
W.S. Elev ift) 
Crit W.S. iftl 
E.G. Slope lft/ftl 
0  Total IcfsI 
Too Width iftl 
vei Total ift/s~ 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El lftl 
Alpha 
Frctn Loss Ifti 
C h E LO55 ifti 

1 6 3 5 . 0 4  Element Left OB 
0 . 4 3  Wt. n-Val. 0 . 1 5 0  

1 6 3 4 . 6 1  Reach Len. lft) 2 8 6 . 0 1  
1 6 3 4 . 5 1  Flaw Area lsq ttl 7 3 5 . 7 5  

0 . 0 1 2 3 8 0  Area (sq ftl 9 6 3 . 3 9  
3 5 0 0 . 0 0  Flow (cfsl 636.52  
3 3 8 9 . 7 2  Top Width ifti 1 5 1 8 . 1 4  

1 . 3 0  Avg. Vel. iftlsi 0 . 8 7  
4 . 0 0  Hydr. Depth lftl 0 . 6 8  

3 1 4 5 6 . 6  Conv. lcfsi 5 7 2 0 . 8  
2 8 6 . 3 4  Wetted Per. lftl 1 0 8 1  . 1 0  

1 6 3 0 . 6 1  Shear llb/sq £ti 0 . 5 3  
1 6 . 2 4  Stream Power ilb/ft s )  0 . 4 6  

2 . 6 9  Cwnvolume lacre-ft) 6 2 4 . 2 2  
0 . 1 2  Cwn SA (acres1 4 2 9 . 0 2  

Channel 
0 . 0 2 0  

3 4 0 . 9 7  
6 4 . 9 0  

Right OB 
0 . 1 5 0  

2 7 5 . 0 0  
1 8 8 5 . 5 9  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft 10.3  mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile IPF 1 

Left Sta Right Sta Flow Area W.P. 8 Con". Hydr D. Veloclty 
lftl Ifti ICfS) l sq  ftl ift) lfti Ift/S) 
8 4 5 4 . 5 8  9 2 2 4 . 1 3  2 9 8 . 4 7  3 0 6 . 5 6  3 6 9 . 7 4  8 . 5 3  0 . 8 3  0 . 9 7  
9 2 2 4 . 1 3  9 9 9 3 . 6 7  3 3 8 . 0 5  4 2 9 . 1 9  7 1 1 . 3 7  9 . 6 6  0 . 6 0  0 . 7 9  
LB 9 9 9 3 . 6 7  1 0 0 0 6 . 7 5  4 4 2 . 8 0  3 2 . 7 9  1 4 . 4 8  1 2 . 6 5  2 . 5 1  1 3 . 5 1  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 1 0 . 3  rn). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
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CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 17.046 

INPUT 
Description: Baseline on west side of 114th St. 
Station Elevation Data num= 108 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4766.12 1632.08 4813.95 1632.77 4950.97 1633 4965.08 1632.93 4981.28 1632.8 
5069.69 1633.52 5089.28 1633.96 5107.9 1633.43 5123.98 1632.55 5136.01 1632.97 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4766.12 .15 9991.67 .03510011.15 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9991.6710011.15 320.73 334.71 325 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4766.12 8734.12 1640 12430 14160.5 1640 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
4766.12 8734.12 1640 

CROSS SECTION OUTPUT Profile WPF 1 

E.G. Elev lftl 
Vel Head Iftl 
W.S. Elev Iftl 
Crit W.S. lft) 
E.G. Slope Iftfftl 
Q Total lcfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total Icfsl 
Length Wtd. Iftl 
Min Ch El Iftl 
Alpha 
Flctn Loss lftl 
C & E LOSS lftl 

1632.23 Element 
0.03 Wt. n-Val. 

1632.20 Reach Len. Iftl 
1631.51 Flow Area lsq ftl 
0.007368 Area Isq Ltl 
3500.00 FIOW I C ~ S I  
3948.10 Top Width Iftl 

0.96 ~ v g .  Vel. lft/sl 
3.93 Hydr. Depth Iftl 

40775.1 conv. lcfsl 
325.29 Wetted Per. lftl 
1629.25 Shear llhlsq ftl 

2.41 Stream Power Ilbfft sl 
3.08 Cum Volume lacre-ftl 
0.02 Cum SA (acres1 

Left OB Channel Right OB 
0.150 0.035 0.150 
320.73 334.71 325.00 

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 #PF 1 

Left Sta Riqht Sta Flaw Area W.P. % Conv. Hvdr D. Velocitv 
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Warning: Divided flow computed for this cross-section. 
Warning: The energy lose 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: Apache Junct FRS 
REACH: Spillway RS: 16.983 

INPUT 
Description: 
Station Elevation Data n m =  117 

~ r n  CI rv Sta Elev Sta Elev Sta Elev Sta Elev 
1629.85 5097.69 1630 5230.63 1631.04 
1629.91 5288.81 1630.6 5604.04 1629.95 
1629.16 6124.4 1628.96 6141.08 1629.15 
1630.84 6626.58 1629.59 6644.67 1629.83 
1629.96 6990.9 1629.64 7621.23 1629.26 
1629.52 8148.88 1629.08 8167.78 1626.77 
1630.55 8768.59 1630.68 8794.16 1630.17 
1628.78 8883.09 1630.67 8910.85 1630.23 
1626.28 8985.18 1628.64 9455.42 1629.27 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4815.86 .15 9987.38 .03510012.88 .15 

Bank Sta: Left Right Lengths: Left Channel Right CoefE Contr 
9987.3810012.88 314.66 337.78 317 .1 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4815.86 8891 1634 1277014231.28 1634 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
4815.86 6491.26 1635 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 
vel Head lftl 
W.S. Elev ift) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total lcfsl 
TOP Width ifti 
vei Total ift/sl 
Max Chl Dpth Ifti 
Conv. Total lcfsi 
Length Wtd. (ft) 
Min Ch El (ftl 

e Alpha 
Frctn Loss lfti 
C & E LOSS Iftl 

Element  eft OB 
Wt. n-Val. 0.150 
Reach Len. (ft) 314.66 
Flow Area isa f ti 175.83 . . 
Area lsq ft) 
Flow (cfsl 
Top Width lfti 
Avg. Vel. (ft/s) 
~ydr. Depth (ft) 0.36 
Conv. (cfs) 892.0 
Wetted Per. iftl 482.28 
shear Ilb/sq ftl 0.29 
Stream Power ilb/ft s )  0.16 
Cum Volume (acre-ftl 611.70 
Cum SA (acres) 413.69 

Channel Right OB 
0.035 0.150 
337.78 317.00 
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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: 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 RPF 1 

Left Sta Right Sta Flow Area W.P. BConv. HvdrD. Velocity 
( f t ~  (ft) (cf.51 ~ s q  ft) (ft) 1ft1 ~ f t ~ s i  
8509.80 9248.59 47.45 87.85 259.92 1.36 0.34 0.54 
9248.59 9987.38 52.79 87.98 222.36 1.51 0.40 0.60 
LB 9987.38 9995.88 71.58 12.64 8.42 2.05 1.63 5.66 
9995.88 10004.38 377.54 35.36 9.11 10.79 4.16 10.68 
10004.38 RE 10012.88 106.05 16.43 9.01 3.03 1.93 6.45 
10012.88 10615.51 776.99 651.91 603.39 22.20 1.08 1.19 
10615.51 11218.14 55.71 84.23 188.60 1.59 0.45 0.66 
11218.14 11820.77 788.22 597.64 475.20 22.52 1.26 1.32 
11820.77 12423.39 633.28 576.35 602.65 18.09 0.96 1.10 
12423.39 13026.02 590.40 442.92 346.63 16.87 1.28 1.33 

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 RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.919 

INPUT 
Description: 
Station Elevation Data n u =  108 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4676.97 1626.67 4693.99 1626.65 4709.33 1626.68 5191.23 1627.14 5209.16 1627.11 
5226.06 1627.19 5396.64 1628.12 5414 1628.11 5433.72 1627.78 5685.9 1625.79 
5703.44 1625.8 5722.11 1625.87 5986.74 1625.76 5990.77 1625.35 5999.2 1625.91 
6189.63 1626.46 6206.51 1626.48 6225.08 1626.96 6566 1626.92 6675.71 1626.28 
6701.43 1626.31 6722.45 1626.49 7140.68 1625.61 7176.11 1625.98 7215.34 1625.74 
7229.76 1626.23 7748.32 1626.03 7760.17 1623.59 7774.88 1625.1 8026.52 1624.37 
8065.08 1624.42 8263.51 1625.42 8326.7 1625.16 8474.24 1626.07 8500.23 1625.99 
8968.5 1627.53 8997.13 1627.56 9023.67 1627.14 9046.98 1626.11 9061.74 1624.73 
9102.68 1627.4 9136.7 1626.83 9171.92 1626.38 9865.52 1625.11 9898.94 1624.94 
9981.04 1625.49 9995.11 1621.03 10000 1620.9410032.49 1622.2210046.62 1623.1 
10050.55 1624.5910159.19 1625.2610164.82 1623.4710173.28 1623.4310183.39 1625 
10292.91 1624.7310323.58 1625.2410506.09 1624.8710536.38 1625.0210688.98 1624.51 
10721.71 1624.3610855.82 1626.910887.68 1624.3310893.76 1625.0510930.94 1625.5 
10941.87 1625.6911100.02 1625.4911140.51 1625.5211151.91 1626.0611313.18 1626.8 
11332.99 1625.0511370.31 1625.2311380.37 1625.7311571.91 1625.0311585.72 1625.2 
11622.95 1625.811635.53 1626.3811710.77 162611744.05 1625.5611827.73 1625.86 
11837.24 1624.9811874.54 1625.1311886.19 162511902.37 1625.3111911.02 1625.06 
11949.12 1625.0211967.19 1626.1612088.77 1624.8112126.98 1624.5912157.28 1624.56 
12197.41 1624.7112206.96 1624.75 12330.9 1624.9812342.61 1624.5412378.62 1624.45 
12389.46 1625.42 12579 1627.3312691.81 1627.7612742.91 1627.6412795.02 1627.89 
13003.12 1627.7113211.85 1629.5413255.94 1630.0313527.86 1631.8613596.27 1632.31 
13631.22 1632.4814181.85 1638.5614215.61 1639.08 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4676.97 .15 9981.04 .03510050.55 .15 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Contr. Expan 
9981.0410050.55 294.82 311.56 321.17 .I .3 

Ineffective Flow nwn= 1 
Sta L Sta R Elev 

4676.97 8507 1630 
Blocked Obstructions n u =  1 

Sta L Sta R Elev 
4676.97 6225.08 1631 

CROSS SECTION OUTPUT Profile RPF 1 

E.G. Elev Iftl 
Vel Head (ft) 

1626.55 Element 
0.51 Wt. n-Val 

Left OB Channel Right OB 
0.150 0.035 0.150 
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W.S. Elev Iftl 
Crit W.S. Iftl 
E.G. slope lft/ftl e Q Total IcfSl 
Top Width lftl 
Vel Total Iftfsl 
Max Chl Dpth (ftl 
Conv. Total Icfsl 
Length Wtd. Iftl 
Min Ch El lftl 
Alpha 
Frctn Loss Iftl 
C k E LOSS iftl 

1626.05 Reach Len. iftl 
1626.05  low Area (sa ftl 
0.005369 Area lsq ftl 
3500.00 Flow lcfsl 
3911.77 Top Width lftl 

1.40 Avg. Vel. Iftfsl 
5.11 Hydr. Depth (ftl 

47767.6 cbnv. icfsi 
wetted Per. (ftl 

1620.94 Shear llb/sq ftl 
16.74 Stream Power (lb/ft c 

Cum Volume lacre-ftl 
Cum SA (acres1 

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: 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 #PF 1 

 eft Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl ( ~ f 5 )  1sq ftl (£ti iftl (ft/SI 
8465.59 9223.32 10.61 22.73 44.75 0.30 0.51 0.47 
Q?72 ? 7  Q Q R l  04 167.35 341.83 626.92 4.78 0.55 0.49 

Warnincr: The enerqy 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: The conveyance ratio (upstream conveyance dlvlded 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: Apache Junct Fils 
REACH: Spillway RS: 16.860 

INPUT 
Description: 
Station Elevation Data n m =  120 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
4687.12 1625.27 4979.89 1624.73 4998.79 1624.84 5015.38 1625.04 5163.42 
5177.81 1624.64 5191.42 1624.56 5538.71 1625.21 5559.61 1625.32 5579.47 
5590.95 1623.95 5943.61 1623.92 5962.92 1624.03 5978.5 1623.92 6014.41 
6017.83 1621.87 6022.43 1623.7 6412.66 1624.11 6429.07 1624.01 6449.45 
6865.2 1623.37 6892.94 1623.65 6932.6 1623.05 6944.08 1622.17 6952.17 
7356.44 1622.39 7368.16 1622.94 7388.43 1622.72 7405.57 1622.35 7411.74 
7416.49 1621.55 7421.16 1622.56 7576.65 1624.19 7593.68 1621.23 7607.96 

Elev 
1624.62 
1624.93 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

4687.12 .15 9989.53 .03510031.54 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9989.5310031.54 387 447.02 388.71 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4687.12 8754.84 1627 1217012979.65 1627 
Blocked Obstructions n m =  I 

Sta L Sta R Elev 
4687.12 6449.45 1626 

CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ftl 1623.40 Element 
Vel Head (ftl 0.24 Wt. n-Val 

Left OB Channel Right OB 
0.150 0.035 0.150 ~ ~ ~ ~ - -  

W.S. Elev (ftl 1623.16 Reach Len. (ft) 387.00 447.02 388.71 
Crit W.S. (ftl 1622.94 Flow Area (sq ft) 914.79 87.09 1432.62 
E.G. Slope (ftlft) 0.014863 Area isq ftl 2152.92 87.09 1489.40 
Q Total (cfs) 3500.00 Flow (cfs) 1238.57 724.82 1536.61 
Top Width ( ft) 4543.50 Tog Width (ftl 2464.25 42.01 2037.24 
Vel Total (ftlsl 1.44 ~ v g .  Vel. Ifttsl 1.35 8.32 1.07 
Max Chl Dpth (ft) 4.51 Hydr. Depth (ftl 1.14 2.07 0.77 
Canv. Total (cfs) 28708.6 Conv. (cfs) 10159.3 5945.3 12604.0 
Length Wtd. (ft) 396.54 Wetted Per. (ftl 804.43 42.72 1870.71 
Min Ch El Ift) 1619.10 Shear (lblsq ftl 1.06 1.89 0.71 
Alpha 7.50 Stream Power (lblft $1 1.43 15.75 0.76 
Frctn Loss Ift) 3.62 Cum Volume (acre-ftl 594.76 20.49 383.22 
C & E LOSS (ftl 0.06 Cum SA (acres) 389.71 14.22 169.38 

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 XPF I 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ftl (c~sI (sq ftl (Etl (ftl Iftlsl 
8474.56 9232.04 112.69 118.07 169.52 3.22 0.70 0.95 
9232.04 9989.53 1125.88 796.72 634.90 32.17 1.26 1.41 
LB 9989.53 10003.53 364.15 39.03 14.53 10.40 2.79 9.33 

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 RIVER: Apache Junct FRS 
REACH: spillway RS: 16.775 

INPUT 
Description: 
Station Elevation Data num= 107 
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sta 
4668.44 
5187.75 
5606.86 
5973.98 
6100.25 

 lev Sta Elev sta Elev Sta 
1621.4 4981.66 

Elev Sta Elev 
1621.28 5009.63 1620.96 

1620 5587.74 1620.09 
1619.77 5933.2 1620.16 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4668.44 .15 9992.97 .03510014.93 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9992.9710014.93 361.96 513.4 490 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4668.44 7901 1625 1166613362.64 1625 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
4668.44 6743 1625 

a CROSS SECTION OUTPUT Profile #PF 1 

Element 
Wt. n-Val. 
Reach Len. i ftl 
Flow Area isq ftl 
Area isq ftl 
Flow lcfsl 
Top Width iftl 
Avg. Vel. iftlsl 
Hydr. Depth iftl 
Conv. (cfsl 
Wetted Per. iftl 
Shear llb/sq ftl 
Stream Power ilb/ft sl 
Cum Volwne (acre-£ti 
Cum SA (acres1 

Left OB 
0.150 
361.96 
2214.39 

Channel Rlght OB 
0.035 0.150 
513.40 490.00 
53.14 1419.69 

E.G. Elev ift) 
Vel Head iftl 
W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slope Iftlftl 
Q Total icfsl 
Top Width iftl 
Vel Total ift/sl 
Max Chl Dpth Iftl 
Conv. Total icfsl 
Lenoth Wtd. iftl - 
Mln Ch El lftl 
Alpha 
Frctn Loss iftl 
C & E LO55 (ftl 

Warning: Divided flow computed for thls cross-section. 
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 DISTRIBUTION OUTPUT Profile #PF I 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
ifti lftl Ic~s) IS0 €ti iftl iftl ift/SI 

Apache Junction FRS 113 Spillway Row 
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Warning: Divided flaw 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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.678 

INPUT 
Description: Baseline crosses cross section on west side of Mountain Rd. 

approx. 200 ft south of intersection with Apache Trail 
Station Elevation Data n m =  96 

Sta Elev Sta Elev Sta Elev sta Elev sea Elev 
4743.95 1619.64 4796.8 1619.19 4825.27 1619.45 5201.51 1618.02 5384.27 1617.9 
5400.58 1617.94 5419.31 1617.64 6270.55 1617.06 6333.78 1617.34 6393.97 1617.14 
7006.72 1616.27 7027.33 1616.24 7049.26 1616.11 7685.56 1614.51 7706.83 1614.86 

Manning's n Values n m =  3 
Sta n Val Sta n Val sta n Val 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9957.510050.85 430.64 490.1 305 .1 .3 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4743.95 7738 1620 1150013795.69 1620 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
0 Total fcfsl . . 
Tap Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ftl 
Conv. Total Icfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Aloha 
Frctn Loss Ift) 
C & E LOSS Ifti 

1616.34 Element Left OB Channel 
0.43 Wt. n-Val. 0.150 0.020 

1615.91 Reach Len. (ftl 430.64 490.10 
1615.91 Flow Area ( so  ft) 1862.62 127.86 
0.009835 Area lsq ft) 
3500.00 Flow Icfs) 
3946.73 Top Width Ift) 

1.29 Avg. Vel. Iftls) 
3.99 Hydr. Depth (ft) 

35293.2 Conv. lcfs) 16409.0 11715.4 
421.41 Wetted Per. lft) 2220.96 93.36 
1614.41 Shear llblsq ft) 0.51 0.84 
16.73 Stream Power (lblft s )  0.45 7.64 

Cum Volume (acre-ft) 544.63 18.71 
C m  SA (acres) 340.46 13.21 

Right OB 
0.150 
305.00 
717.05 

Warning: The energy equation could not he balanced within the specified number of iterations. 
The 

program used critical depth for the water surface and continued on with the 
calculations. 
Warning: Divided flow computed for this cross-section. 
Warning: The 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 #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) Ic~s) (Sq ft) (ft) Ift) (ftlS) 
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Warning: The energy equation could not be balanced within the specified nwnber of iterations 
The 

program used critical depth for the water surface and continued on wlth the 
calculations. 
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; Apache Junct FRS 
REACH: Spillway RS: 1 6 . 5 8 5  

INPUT 
Description: Baseline on 
Station Elevation Data 

Sta Elev sta 
5 0 4 8 . 9 4  1 6 1 5 . 5 4  5 3 6 8 . 9 8  
6 0 4 3 . 2 6  1 6 1 3 . 3 1  6 2 8 8 . 2 9  

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

7580 1 6 1 1 . 6 1  7 7 9 2 . 3 7  
8 4 9 1 . 7  1 6 1 0 . 8 7  8 5 1 3 . 3 9  

west side of Mountain Rd. 
n m =  90 
Elev Sta Elev Sta 

1 6 1 4 . 4 9  5 3 8 7 . 3 1  1 6 1 4 . 4 5  5 4 0 3 . 6 4  
Elev Sta 

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

Elev 
1 6 1 3 . 5 8  
1 6 1 3 . 0 5  
1 6 1 3 . 2 5  

Manning's n Values n m =  3  
Sta n Val Sta n Val Sta n Val 

5 0 4 8 . 9 4  . l 5  9 9 7 5 . 7 2  . 0 2 8 1 0 0 2 0 . 1 4  . 1 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 7 5 . 7 2 1 0 0 2 0 . 1 4  290 3 1 8 . 4 1  2 0 8 . 8 3  .1 . 3  

Ineffective Flow n m =  1 
Sta L Sta R Elev 

5 0 4 8 . 9 4  7730 1 6 1 7  
Blocked Obstructions n m =  I 

Sta L Sta R Elev 
5 0 4 8 . 9 4  6 7 6 3 . 2 1  1 6 1 8  

CROSS SECTION OUTPUT 

E.G. Elev iftl 
V e l  Head iftl 
W.S. Elev iftl 
Crit W.S. ifti 
E.G. Slope (ftlftl 
Q Total (cfsi 
Top Width iftl 
Vel Total ift/sl 
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length Wtd. iftl 
Min Ch El (ftl 
Alpha 
Frctn Loss !ftl 
C & E LOSS iftl 

Apache Junction FRS 

1 6 1 2 . 0 5  Element 
0 . 4 3  Wt. n-Val. 

1 6 1 1 . 6 2  Reach Len. iftl 

Left 0B Channel Right OB 
0 . 1 5 0  0 . 0 2 8  0 . 1 5 0  

2 9 0 . 0 0  3 1 8 . 4 1  2 0 8 . 8 3  
1 6 1 1 . 6 8  Flow Area (sq ftl 1 8 0 4 . 0 4  1 0 4 . 2 7  8 3 3 . 7 5  

0 . 0 1 0 6 2 8  Area (sq £ti :833 .03  1 0 4 . 2 7  8 3 3 . 7 5  
3 5 0 0 . 0 0  Flow (cfsl 1 6 6 6 . 3 8  1 0 0 5 . 9 1  8 2 7 . 7 1  
3 2 0 5 . 9 6  TOP Wldth iftl 2 2 9 2 . 0 4  4 4 . 4 2  8 6 9 . 5 1  

1 . 2 8  Av;. Vel. ift/sl 0 . 9 2  9 . 6 5  0 . 9 9  
3 . 3 2  Hvdr. De~th lfti 0 . 8 5  2 . 3 5  0 . 9 6  ~ ~ . . 

3 3 9 5 0 . 7  Conv. !cfsl 1 6 1 6 4 . 2  9 7 5 7 . 5  8 0 2 9 . 0  
Wetted P e r .  iftl 2 1 1 9 . 5 0  4 4 . 5 3  8 6 9 . 8 8  

1 6 0 8 . 8 3  Shear !lb/sq £ti 0 . 5 6  1 . 5 5  0 . 6 4  
1 6 . 8 1  Stream Power ilb/ft sl 0 . 5 2  1 4 . 9 9  0 . 6 3  

4 . 2 9  Cum Volume [acre-ftl 5 2 4 . 1 2  1 7 . 4 0  3 4 8 . 5 3  
0 . 0 0  cum SA (acres1 3 1 5 . 1 6  1 2 . 4 4  1 2 6 . 1 4  
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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. 
Note: Program found supercritical flow starting at this cross section. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl I c ~ s I  1sq ftl (ftl lftl IftISl 
7160.42 7864.24 36.37 60.52 132.39 1.04 0.46 0.60 
7864.24 8568.07 434.50 522.96 703.83 12.41 0.74 0.83 
8568.07 9271.89 538.21 550.14 579.45 15.38 0.95 0.98 

Warning : 
Warning: 

Note: 

Divided flow computed for this crass-section. 
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. 
Program found supercritical flow starting at this cross section. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.525 

INPUT 
Description: 
station Elevation Data n u =  88 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta n Val sea n Val 

4901.52 .15 9991.4 .02810009.42 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9991.410009.42 330 391.68 271.49 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4901.52 7327 161510761.5214023.82 1615 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
4901.52 6300 1612 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head (ft) 
W.S. Elev lftl 
Crit W.S. (ftl 

1609.67 Element Left OB 
0.03 Wt. n-Val. 0.150 

1609.64 Reach Len. lftl 330.00 
1608.40 Flaw Area (sq ftl 3400.46 

E.G. Slope Iftlft) 0.006804 Area lsq ftl 3929.93 
Q Total lcfsl 3500.00 Flow lcfsl 3291.70 
Top Width lftl 3699.63 Top Width lftl 3497.53 
Vel Total (ftls) 0.99 Avg. Vel. lftlsl 0.97 

Apache Junction FRS 
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0.028 0.150 
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Max Chl Dpth (ftl 2.76 Hydr. Depth (ftl 1.29 1.45 C.62 
Conv. Total icfsl 42432.7 Conv. (cfsl 39907.3 1638.9 886.5 

Length Wtd. (ftl 330.40 Wetted Per. (ftl 2638.62 17.89 185.72 

Min Ch El iftl 1606.88 Shear ilblsq ftl 0.55 0.59 0.26 

Alpha 2.08 Stream Power Ilblft sl 0.53 3.21 0.17 

Frctn Loss (£tl 3.26 cum Volume (acre-£ti 504.93 16.93 346.26 

C & E LOSS (ftl 0.00 cum SA (acres) 295.89 12.21 123.61 

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. Thls 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 #PF 1 

Left Sta Right Sta  low Area W.P. % Conv. Hydr D. Veloclty 

(ftl lftl (c~sI 1sq £ti (fti (ftl iftIS1 
7082.90 7810.02 496.77 592.35 483.05 14.19 1.23 0.84 

7810.02 8537.15 2023.06 1620.09 727.13 57.80 2.23 1.25 

R537.15 9264.27 341.27 556.96 727.25 9.75 0.77 0.61 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyancei is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warnina: 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. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream 
section. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.451 

INPUT 
Description: 
station Elevation Data 

Sta Elev Sta 
5215.51 1608.11 5356.94 
5684.58 1606.3 5704.82 
6097.61 1606.21 6411.81 
6814.23 1605.58 7121.31 
7391.44 1606.17 7476.62 
7560.73 1603.95 7588.35 
7932.89 1604.1 7938.75 
8583.8 1604.61 8589.97 
9491.2 1606.3 9508.73 
9599.61 1605.77 9635.95 
9692.59 1605.58 9718.8 
9986.27 1606.07 9996.66 

nUm= 94 
Elev Sta Elev sta 

1606.85 5645.05 
1606.98 5736.13 

Elev Sta 
1606.69 5664.07 

Elev 
1606.74 
1605.8 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

5215.51 .15 9986.27 .02810008.35 .15 

Bank Sta; Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9986.2710008.35 401.88 370.79 366.61 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

Apache Junction FRS 113 Spillway Flow 
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5 2 1 5 . 5 1  7260  1 6 1 2 1 0 9 4 5 . 0 5 1 3 9 9 3 . 8 6  1 6 1 5  
Blocked Obstructions num- 1 

Sta L Sta R Elev 
5 2 1 5 . 5 1  6430 .69  1 6 0 8  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev ift) 
Vel Head iftl 
W.S. Elev lftl 
Crit W.S. (ftl 
E.G. Slope (Etlft) 
Q Total icfsl 
Top Width lftl 
Vel Total iftlsl 
Max Chl Dpth iftl 
Conv. Total lcfsl 
Length Wtd. ift) 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C b E LOSS lftl 

1 6 0 6 . 4 2  Element Left OB Channel Right OB 
0.03  Wt. n-Val. 0 . 1 5 0  0 .028  0 . 1 5 0  

1 6 0 6 . 3 9  Reach Len. iftl 4 0 1 . 8 8  370 .79  3 6 6 . 6 1  
1 6 0 5 . 2 0  Flow Area isq ftl 2 6 1 7 . 2 3  9 .68  1 3 2 . 4 8  

0 .015448  Area isq ftl 3 3 1 4 . 1 9  9 . 6 8  1 3 2 . 4 8  
3500 .00  Flow Icfsl 3 4 0 3 . 1 7  3 6 . 6 6  60 .17  
3870 .62  Top Width iftl 3 2 5 7 . 6 8  2 1 . 8 1  5 9 1 . 1 3  

1 . 2 7  Avg. Vel. iftlsl 1 . 3 0  3 .79  0 . 4 5  
3 . 0 0  Hydr. Depth ift) 1 . 0 6  0.44 0 .22  

2 8 1 5 9 . 5  Conv. icfs) 2 7 3 8 0 . 5  295 .0  4 8 4 . 1  
4 0 0 . 4 8  Wetted Per. lftl 2 4 5 9 . 9 8  2 2 . 2 7  5 9 1 . 3 1  

1 6 0 4 . 9 9  Shear ilblsq ft) 1 . 0 3  0 .42  0 . 2 2  
1 . 1 2  Stream Power ilbtft sl 1 . 3 3  1 . 5 9  0 . 1 0  
3 . 8 7  Cum Volume iacre-ftl 477.49  1 6 . 7 7  3 4 5 . 4 8  
0 . 0 0  Cum SA (acres) 2 7 0 . 3 0  1 2 . 0 4  1 2 1 . 1 9  

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 #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
iftl iftl ICES) isq ftl lftl lftl ift/s1 
6 5 7 8 . 5 8  7260 .12  0 . 1 1  0 . 1 1  0 . 1 1  n.nn n ~n n sa 

Warning: Divided flow computed for this cross-section. 
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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 1 6 . 3 8 1  

INPUT 
Description: Baseline on 4th Ave. approx. 6 0 0  ft west of intersection with 

Mountain Rd. 
Station Elevation Data num= 1 0 0  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5 1 6 2 . 1 1  1 6 0 3 . 7 9  5194 .62  1 6 0 3 . 3 2  5282 .46  1 6 0 2 . 4 7  5 3 0 2 . 3 1  1 6 0 2 . 3 2  5358 .74  1 6 0 1 . 7 9  
5378 .04  1 6 0 1 . 9 1  5386 .9  1 6 0 2 . 6 8  5 4 3 0 . 6 1  1 6 0 2 . 5 4  5 4 9 7 . 9  1 6 0 2 . 3 9  5 5 0 8 . 8 9  1 6 0 1 . 6 8  
5542 .44  1 6 0 2  5548 .23  1 6 0 2 . 5  5 6 2 0 . 0 7  1 6 0 3 . 1 6  5 6 8 3 . 8 4  1 6 0 2 . 2 8  5 6 9 4 . 9 5  1 6 0 1 . 9 4  
5728 .87  1 6 0 2 . 0 1  5736 .58  1 6 0 2 . 5 3  5 8 0 6 . 6 2  1 6 0 3 . 0 5  5 8 4 6 . 3 7  1 6 0 2 . 8  5 8 5 5 . 1 1  1 6 0 1 . 8 9  
5 8 8 4 . 8 6  1 6 0 1 . 6  5897 .44  1 6 0 2 . 5 2  6 3 3 1 . 6 6  1 6 0 3 . 4 6  6341 .97  1 5 9 8 . 5 4  6351 .73  1 6 0 1 . 7 8  
6365 .45  1601 .55  6 3 8 0 . 1 7  1 6 0 1 . 4 7  6390 .47  1 6 0 1 . 6 3  6414.93 1 6 0 0 . 9 3  6723 .47  1602 .23  
6743 .33  1602 .23  6760 .85  1 6 0 1 . 9 5  7 0 8 2 . 2 1  1 6 0 1 . 2 9  7 0 8 5 . 7 4  1 6 0 1 . 3 9  7 1 4 1 . 8 9  1600 .25  

7 1 6 9 . 6  1 6 0 0 . 9 4  7317 .72  1 6 0 1 . 6 3  7 4 4 2 . 3 2  1 6 0 1 . 0 8  7 4 6 3 . 7  1 6 0 1 . 2 8  7504 .04  1 6 0 0 . 9 3  
7 5 3 0 . 6 1  1 6 0 1 . 2 6  7 8 6 0 . 6 7  1 6 0 0 . 3 9  7 8 8 1 . 0 5  1 6 0 0 . 8 9  7 9 0 2 . 4 9  1 6 0 0 . 5 2  8 1 5 9 . 8 4  1 6 0 0 . 6 3  
8206 .79  1 6 0 1 . 1 2  8 2 5 2 . 5 7  1 6 0 0 . 5 1  8262 .58  1601 .4  8555 .84  1 6 0 0 . 6  8 5 9 4 . 0 8  1 6 0 0 . 9 6  
9 0 2 1 . 6 6  1602 .25  9041 .68  1 6 0 2 . 1 2  9074 .7  1 6 0 2 . 0 1  9 0 7 9 . 2 7  1 6 0 2 . 4 8  9 0 9 5 . 1 1  1602 .25  
9 1 1 5 . 7 3  1 6 0 2 . 1 4  9148 .79  1 6 0 2 . 5 6  9 1 7 3 . 9 3  1 6 0 2 . 0 9  9 1 8 6 . 3 1  1 6 0 2 . 7 3  9218 .72  1 6 0 2 . 6  
9232 .67  1 6 0 1 . 2 5  9 2 6 9 . 2 1  1 6 0 1 . 3 8  9 4 9 8 . 5 5  1 6 0 1 . 7 2  9 5 3 4 . 8  1 6 0 1 . 9 4  9764 .26  1 6 0 1 . 8 7  
9800 .53  1 6 0 2 . 2 4  9 8 5 5 . 3 8  1 6 0 2 . 3 3  9 8 9 1 . 6 6  1 6 0 1 . 9 9  9963 .89  1 6 0 2 . 7 3  9 9 7 4 . 0 9  1 5 9 9 . 9 9  
9 9 8 6 . 1 4  1 6 0 2 . 3 2  9996.4 1 6 0 2 . 1 1 0 0 0 6 . 0 8  1 6 0 2 . 0 4 1 0 0 1 5 . 2 1  1 6 0 2 . 0 8 1 0 0 1 9 . 7 8  1 6 0 2 . 1 8  
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

5162.11 .15 9963.89 .0210015.21 .lS 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9963.8910015.21 354.57 609.88 452.58 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

5162.11 6879 1607 
1 Blocked Obstructions num= 

Sta L Sta R Elev 
5162.11 5806.62 1606 

CROSS SECTION OUTPUT Profile PPF 1 

R O .  R l e v  Iftl 1602.54 Element Left OB Channel Rioht OB - . . . - - - -- -~ -~~ ~ ~ ~ - ~- 

Vel Head (£ti 0.04 Wt. n-Val. 0.150 0.020 0.150 
W.S. Elev Iftl 1602.51 Reach Len. Iftl 354.57 609.88 452.58 
Crit W.S. iftl 1601.87  low Area isq ftl 3528.78 39.48 22.94 
E.G. Slope (ftlftl 0.006683 Area isq ftl 4043.77 39.48 22.94 
0 Total icfsl 3500.00 Flow (cfsl 3291.34 202.01 6.64 
Ton Width (ftl 3780.41 Too Width iftl 3612.04 50.49 117.87 
vei Total (ft/s~ 0.97 A V ~ .  vel. ~ f t / s ~  
Max Chl Dpth (ftl 3.97 Hydr. Depth lftl 
Conv. Total (cfsl 42813.1 conv. (cfsl 
Length Wtd. (ftl 396.00 Wetted Per. iftl 
Min Ch El iftl 1599.99 Shear ilb/sq ftl 
Alpha 
Frctn Loss iftl 
C & E LOSS (ftl 

2.45 Stream power ilblft sl 0.45 1.65 0.02 
3.19 cum volume iacre-£ti 443.55 16.56 344.83 
0.03 Cum SA (acres1 238.61 11.73 118.21 

warning: Divlded flow computed for this cross-section. 
warning:  he energy loss was greater than 1.0 ft 10.3 mi. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

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: Apache J~nct FRS 
REACH: Spillway RS: 16.265 

INPUT 
Description: Basellne on 4th Ave. 
Station Elevation Data num= 112 

Sta Elev sea Elev Sta Elev Sta Elev Sta Elev 
4720.35 1600.28 4750.75 1600.29 4820.08 1600.9 4891.42 1599.94 4922.23 1599.98 
4992.04 1600.85 5062.2 1599.53 5095.32 1599.42 5162.12 1599.45 5178.21 1599.86 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4720.35 .15 9951.96 .0210010.71 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9951.9610010.71 323.21 438.39 331.63 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4720.35 6203 1605 1026512690.41 1605 
Blocked Obstructions nun= 1 

sea L sta R Elev 
4720.35 6039.34 1606 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head Ift) 
W.S. Elev lftl 
Crlt W.S. IEt) 
E.G. Slope IEtlftI 
Q Total lcfsl 
Top Width IEtI 
vel Total Iftls) 
Max ~ h l  ~ o t h  rftl 
Canv. Total lcfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E Loss lftl 

1599.32 Element Left OB Channel Right 08 
0.35 Wt. n-Val. 0.150 0.020 0.150 

1598.97 Reach Len. Ift) 323.21 438.39 331.63 
1598.94 Flow Area lsq ft) 2671.47 87.38 254.97 
0.009827 Area lsq ftl 2716.49 87.38 268.86 
3500.00 Flow lcfs) 2413.81 835.65 250.54 
3636.86 Top Width lftl 3250.61 58.75 327.50 

1.16 Avg. Vel. Iftlsl 0.90 9.56 0.98 
3.24 Hydr. Depth lftl 0.84 1.49 1.00 

35307.0 Conv. Icfsl 24349.8 8429.8 2527.4 
343.29 Wetted Per. lftl 3196.11 59.06 254.73 
1595.98 Shear Ilblsq ftl 0.51 0.91 0.61 
16.66 Stream Power Ilblft sl 0.46 8.68 0.60 
3.05 Cum Volume lacre-ftl 416.04 15.68 343.31 
0.08 Cum SA (acres) 210.68 10.96 115.90 

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 OmPDT Profile PPF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl (CfSl 1sq ftl lftl (ftl Iftlsl 
5467.72 6215.10 6.69 8.85 12.10 0.19 0.73 0.76 
6215.10 6962.47 245.04 389.59 701.11 7.00 0.56 0.63 
6962.47 7709.84 1200.45 1036.97 747.38 34.30 1.39 1.16 

Warning: Divided flow computed for this cross-section. 
Warning: The energy lass 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: Apache Junct FRS 
REACH: Spillway RS: 16.182 
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INPUT 
Description: Baseline on 4th Ave. 
Station Elevation Data num= 120 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4328.73 1599.13 4343.06 1599.91 4444.51 1597.92 4476.64 1597.67 4487.72 1598.63 
4519.1 1597.74 4549.22 1597.73 4621.45 1598.41 4686.86 1597.31 4717.02 1597.36 
4785.93 1598.65 4854.78 1597.18 4884.81 1597.31 4953.81 1598.45 4987.62 1597.96 
5001.3 1597.39 5023.12 1597.03 5088.16 1596.96 5107.02 1597.35 5116.85 1598.06 

6 7 s "  17 1197 1 6  5220.77 1597.25 5286.44 1598.09 5358.3 1596.67 5388.5 1596.82 

~ a n k  Sca: Left Right Lengths: Left Channel Rlght Coeff Contr. Expan. 
9959.0710017.42 255 507.2 380 .1 .3 

a Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4328.73 6154 1600 1009012633.19 1600 - 
Blocked Obstructions nu"= 1 

Sta L sea R Elev 
4328.73 5981.23 1601 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev iftl 1596.19 Element Left OB Channel 
Vel Head lfti 0.08 Wt. n-Val. 0.150 0.020 
W.S. Elev ifti 1596.11 Reach Len. (ftl 255.00 507.20 
Crit W.S. iftl 1595.76  low Area isq ftl 3528.95 56.12 
E.G. Slope ift/ftl 0.008075 Area lsq ftl 3589.02 56.12 
Q Total lcfsl 3500.00 Flow icfsl 3126.02 365.81 
Top Wldth Iftl 4099.97 Top Width iftl 3885.64 57.37 
Vel Total (ft/sl 0.97 Avg. Vel. ift/sl 0.89 6.52 
Max Chl Dpth lit1 2.93 Hydr. Depth lftl 0.94 0.98 
Conv. Total icfsl 38948.1 Conv. (cfsl 34786.5 4070.7 
Length Wtd. ifti 284.60 Wetted Per. ifti 3750.62 58.16 
Min Ch El iftl 1593.56 Shear ilb/sq ft1 0.47 0.49 
Alpha 5.45 Stream Power ilb/ft sl 0.42 3.17 
Frctn Loss iftl 2.74 Cum Volume (acre--ftl 392.64 14.95 
C & E LOSS ift) 0.01 Cum SA lacresl 184.20 10.38 

Right OB 
0.150 

Warning: Divided flow computed for this cross-section. 
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 #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl iftl (CfS1 isq ftl iftl lftl ift/Sl 
5937.40 6741.73 422.96 518.14 588.29 12.08 0.88 0.82 
6741.73 7546.07 328.51 504.59 804.33 9.39 0.63 0.65 
7546.07 8350.40 425.90 574.42 753.39 12.17 0.76 0.74 
8350.40 9154.74 1101.63 1042.88 804.35 31.48 1.30 1.06 
9154.74 9959.07 847.01 888.91 800.25 24.20 1.11 0.95 
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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. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 16.086 

INPUT 
Description: Baseline crosses cross section on 4th Ave. approx. 500 ft east of 

Signal Butte Rd. 
Station Elevation Data num= 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4938.55 1595.16 4964.22 1595.07 5000.82 1595.24 5018.16 1598.84 5034.14 1598.85 
5036.63 1596.93 5265.96 1594.59 5324.57 1594.36 5364.68 1594.94 5397.57 1594.5 

Manning's n Values num= 3 
Sta n Val Sta n Val sea n Val 

4938.55 .15 9954.74 ,0210024.66 .15 

Bank Sta: Left Right Lengths: Left Channel Right Caeff Cantr. Expan. 
9954.7410024.66 272.52 446.48 350 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4938.55 5969 160010455.9612345.82 1600 
Blocked Obstructions n m =  1 

Sta L sea R Elev 
4938.55 5827.8 1601 

CROSS SECTION OUTPUT Profile XPF 1 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ftlft) 
Q Total (cfsl 
Top Width lftl 
Vel Total iftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ftl 

Element 
Wt. n-Val. 
Reach Len. if tl 
Flow Area (sq ftl 

Left OB 
0.150 

272.52 
2966.92 

Channel 
0.020 
446.48 

Right OB 

350.00 

0.012037 Area (sq ft) 2990.94 56.20 
3500.00 Flow (cfs) 3048.24 451.76 
3582.74 Top Width Ift) 

1.16 Avg. Vel. (ftls) 
3.30 Hydr. Depth (ftl 

31901.8 Conv. (cfs) 
288.90 Wetted Per. (ft) 
1590.17 Shear (lblsq ftl 0.65 0.74 

6.91 Streampower (lblft sl 0.66 5.92 
2.33 Cum Volume (acre-ftl 373.38 14.30 342.09 
0.04 Cum SA (acres) 162.50 9.73 113.37 

Warning: Divided flaw 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 
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section. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
lft) lft) 
5655.15 6371.75 
6371.75 7088.35 

profile UPF 1 

Flow Area W.P. 
ifti 

% Conv. Hydr D. Velocity 
(ft) (ft/s) 
0.80 0.91 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divlded 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 RIVER: Apache Sunct FRS 
REACH: Spillway RS: 16.001 

INPUT 
Description: Baseline crosses cross section at intersection of 4th Ave. and 

Signal Butte Rd. 
Station Elevation Data num= 116 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4559 1593.79 4762.32 1593.06 4819.92 1592.65 4884.97 1594.05 4953.53 1592.83 

4982.69 1593.01 5047.73 1593.66 5079.06 1593.47 5094.41 1592.44 5128.05 1592.33 
5203.21 1593.47.5278.98 1592.04 5313.05 1591.64 5389.89 1593.31 5465.21 1591.53 
5498.89 1591.41 5574.81 1592.8 5651.03 1591.44 5684.65 1591.2 5756.72 1592.02 
5837.01 1590.51 5870.67 1590.48 5888.39 1590.95 5946.7 1591.42 5955.77 1587.4 
5967.37 1590.33 5985.69 1590.9 5996.35 1590.92 6007.06 1590.64 6098.71 1590.4 
6115.21 1589.65 6141.21 1590.65 6484.71 1592.24 6491.49 1590.64 6502.5 1592.5 
6512.52 1591.17 6536.65 1591.32 6570.36 1590.59 7004.54 1589.8 7010.24 1589.63 
7033.01 1589.69 7244.79 1591.3 7264.71 1589.68 7310.01 1589.77 7996.11 1589.34 
8043.37 1589.3 8092.9 1588.98 8101.51 1589.79 8121.53 1590.45 8138.72 1587.63 
8158.4 1590.17 8280.37 1588.87 8319.13 1588.72 8329.98 1589.41 8403.02 1590.09 
8530.73 1589.61 8540.08 1588.69 8575.03 1588.67 8793.33 1588.89 8827.61 1589 
8990.95 1591.3 9025.45 1591.06 9092.96 1590.48 9118.65 1591.64 9269.14 1591.64 
9300.98 1590.54 9335.2 1590.75 9364.95 1591.18 9533.29 1591.27 9554 1590.62 
9588.28 1591.01 9609.81 1591.58 9755.59 1590.72 9788.31 1590.87 9833.8 1590.91 
9977.97 1591.81 9943.37 1588.97 9959.88 1589.01 9967.32 1591.77 9982.03 1590.78 . ~ -  ~ -~~ 

lnlli 97 1591.4110179.17 1593.0410159.83 1592.8810173.42 1591.710317.48 1592.01 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
4559 .15 9937.97 .0210115.93 .15 

Bank Sta: Left Right Lengths: Left Channel Rlght Coefi Contr. Expan 
9937.9710115.93 377.84 575.99 440 .1 .3 

lneffectlve Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
4559 5858 159610115.9312065.27 1596 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
4559 5389.89 159710139.1312120.82 1597 

CROSS SECTION OUTPUT Profile UPF 1 

E.G. Elev lft) 1591.08 Element Left OB Channel Right OB 
Vel Head Lft) 0.03 Wt. n-Val. 0.150 0.020 
W.S. Elev lft) 1591.06 Reach Len. (ft) 377.84 575.99 440.00 
Crit W.S. lft) 1590.43  low Area lsq £ti 3552.47 52.51 
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E.G. Slope iftlft) 
Q Total (cfs) 
Top Width iftl 
Vel Total (ftlsl 
Max Chl Dpth iftl 
Conv. Total lcfsl 
Length Wtd. ift) 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E LOSS ift) 

0.005756 Area lsq ftl 3572.03 52.51 
3500.00 Flow icfsl 3292.64 207.36 
3209.02 Top Width Ift) 3120.38 88.64 

0.97 Avg. Vel. Iftlsl 0.93 3.95 
3.66 Hydr. Depth (ft) 1.16 0.59 

46134.3 Canv. lcfs) 43401.0 2733.3 
392.44 Wetted Per. ift) 3072.31 89.53 
1588.97 Shear (lblsq ftl 0.42 0.21 

1.84 Stream Power ilbtft sl 0.39 0.83 
3.23 C m  Volume iacre-ftl 352.85 13.74 342.09 
0.00 Cum SA (acres1 141.71 8.99 113.37 

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 (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) ift) ICfSl IS4 ft) lft) ift) IftIS) 
5327.42 6095.85 61.63 114.22 192.97 1.76 0.60 0.54 

Warning: Divided flow computed far 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 lass 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. e - 
CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.892 

INPUT 
Description: 
Station Elevation Data n m =  145 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5007.87 1590.39 5075.02 1589.01 5104.25 1589.11 5169.3 1590.22 5236.89 1588.64 
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Manning's n Values nun= 3 
Sta n Val Sta n val Sta n Val 

5007.87 .15 9919.37 .0210038.26 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9919.3710038.26 380 574.17 385.41 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

5007.87 6491 159210433.4112412.02 1592 
Blocked Obstructions num= 2 

Sta L sta R Elev Sta L Sta R Elev 
5007.87 5896.78 159310433.4112809.81 1593 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope lft/ftl 
Q Total Icfsl 
Top Width iftl 
Vel Total (ftlsl 
Max Chl Dpth (ftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El (ftl 
Alpha 
FrCtn Loss lftl 
C & E LOSS (ftl 

1587.85 Element 
0.08 Wt. n-Val. 

1587.78 Reach Len. (ftl 
1587.57 Flow Area lsq £ti 
0.012816 Area lsq ftl 
3500.00 Flow lcfsl 
2753.46 Topwidth lftl 

1.35 Avg. Vel. (ftlsl 
4.49 Hydr. Depth lftl 

30916.9 Conv. (cfsl 
414.62 wetted Per. lftl 
1585.05 Shear ilblsq ftl 

2.67 Stream Power Ilblft sl 
3.54 Cum Volume (acre-ftl 
0.01 Cum SA (acres) 

Left 08 Channel Rioht OB 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may lndicate 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 #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl l ~ f ~ l  1sq ftl ift) iftl IftISl 
6411.16 7112.80 322.47 319.65 387.63 9.21 0.83 1.01 

Warning: Divided flow computed for this cross-section. 
Warnlng: 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 indlcate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.784 

INPUT 
Description: Baseline crosses cross section on Signal Butte Rd. approx. 200 ft 

north of intersection with Broadway Ave. 
Station Elevation Data num= 127 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5254.05 1587.8 5459.58 1586.29 5462.95 1585.06 5499.88 1586.78 5518.54 1586.6 
5535.29 1586.17 5561.63 1587.61 5656.78 1585.54 5690.66 1585.42 5699.37 1586.14 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

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

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 1 6 . 7 9 1 0 0 5 1 . 5 8  3 7 0  461 .26  3 4 4 . 3 1  .1 .3 

Ineffective Flow num= 2 
Sta L sea R Elev Sta L Sta R Elev 

5 2 5 4 . 0 5  7 2 0 5  1 5 9 0 . 0 9 1 1 1 4 0 . 4 5 1 1 7 3 2 . 9 7  1 5 9 0  
Blocked Obstructions nun= 2 

Sta L sta R Elev Sta L Sta R Elev 
5254.05  5983 .74  1 5 8 9 1 1 1 4 0 . 4 5 1 1 7 3 2 . 9 7  1 5 8 9  

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev Iftl 
Crit W.S. (ftl 
E.G. Slope Iftlftl 
Q Total Icfs) 
Top Width (€ti 
Vel Total Iftlsl 
Max Chl Dpth Iftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ft) 

Profile XPF 

Element Left OB Channel Right OB 
Wt. n-Val. 0 . 1 5 0  0 . 0 2 0  0 . 1 5 0  
Reach Len. (ftl 3 7 0 . 0 0  4 6 1 . 2 6  3 4 4 . 3 1  
Flow Area (so f tl 2 1 4 1 . 7 0  1 4 3 . 3 1  907 .67  
Area (sq ftl 
Flaw (cfsl 
Top Width (ftl 
Avg. Vel. (ftlsl 
Hydr. Depth lftl 
Conv. (cfsl 
Wetted Per. (ftl 2 0 4 2 . 0 8  1 2 2 . 8 7  8 1 3 . 0 1  
Shear (lblsq ftl 0 . 4 0  0 . 4 4  0 . 4 2  
stream Power (lblft sl 0.34  2 . 8 5  0 . 3 6  
Cum Volume (acre-ftl 303.19  1 1 . 8 1  337 .76  
Cum SA (acres) 9 6 . 0 2  6 . 6 2  1 0 7 . 5 4  

Warning: Divided flaw 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 #PF 1 

Left Sta Right sea Flow Area W.P. B Conv. Hydr D. Velocity 
(ftl (ftl (~£51 (Sq ftl (ftl (ftl (ftlsl 
6 5 8 6 . 2 6  7 2 5 2 . 3 7  6 .95  1 7 . 3 1  4 7 . 3 7  0 . 2 0  0 . 3 7  0 . 4 0  
7252 .37  7918 .47  1 0 7 . 9 2  201 .68  3 5 8 . 1 5  3 . 0 8  0 . 5 6  0 . 5 4  
7918 .47  8584 .58  7 7 7 . 9 7  8 4 5 . 7 5  6 6 6 . 3 6  2 2 . 2 3  1 . 2 7  0 . 9 2  
8584 .58  9250 .68  5 9 5 . 6 1  7 1 7 . 8 1  660 .13  1 7 . 0 2  1 . 0 9  0 . 8 3  
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Warning : 
Warning: 

Warning: 

~ivided flow computed for this cross-section. 
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. 

CROSS SECTION RIVER: Apache JunCt FRS 
REACH: Spillway RS: 15.696 

INPUT 
Description: Baseline crosses cross section on Signal Butte Rd. approx. 250 ft 

south of Broadway Ave. 
Station Elevation Data n m =  128 

Sta Elev Sta Elev Sta 
4710.11 1582.75 4735.93 1583.42 4749.47 
4816.14 1584.09 4880.22 1582.71 4897.64 
5084.43 1581.99 5131.15 1581.36 5164.62 
5501.63 1582.11 5509.69 1581.03 5556.24 
5750.95 1584.56 5924 1582.93 5929.89 
6229.66 1581.71 6233.87 1580.53 6265.17 
6328.17 1581.93 6335.06 1582.03 6357.46 
6448.89 1581.59 6457.91 1577.72 6468.33 

~1 .a,, <+a F l e v  Sta Elev 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4710.11 .15 9956.15 .0210068.93 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9956.1510068.93 376.56 470.47 385.16 .I 

Ineffective Flow n m =  2 
sta L Sta R Elev Sta L Sta R Elev 

4710.11 7875 1586.0511781.6612300.01 1586 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
4710.11 6335.06 158611781.6612300.01 1586 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev ifti 1580.47 Element Left OB 
Vel Head (ftl 0.04 Wt. n-Val. 0.150 
W.S. Elev lftl 1580.43 Reach Len. lftl 376.56 
Crit W.S. lftl 1579.31 Flow Area lsq ftl 828.14 
E.G. Slope (ft/ftl 0.020583 Area (sq ftl 1540.21 
Q Total lcfsl 3500.00 Flow (cfsl 890.63 
Top Width (ftl 3269.81 Top Width lftl 2168.84 
Vel Total (ft/sl 1.54 Avg. Vel. lft/sl 1.08 
Max Chl Dpth iftl 6.20 Hydr. Depth lftl 0.61 
Conv. Total (cfsl 24395.8 Con". lcfsl 6207.9 
Length Wtd. lftl 396.34 Wetted Per. (£ti 1354.39 
Min Ch El (ftl 1580.14 Shear (lb/sq ftl 0.79 
Alpha 1.16 Stream Power llb/ft sl 0.84 
Frctn Loss lftl 3.29 Cum Volume lacre-€ti 285.87 
C & E LOSS Iftl 0.01 CumSA [acres) 76.19 

Channel Right OB 
0.020 0.150 
470.47 385.16 
8.32 1441.04 
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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: 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 #PF 1 

Left Sta 
lft) 

Right Sta 
fftl 

Flow 
(cfsl 

428.32 
311.03 
151.27 
21.74 
2.70 

61.90 
1555.52 
640.93 
145.81 
136.68 
44.08 

Area 
(sq ft) 
354.85 
292.61 
180.68 
6.60 
1.72 

93.06 
722.46 
371.95 
102.60 
103.15 
47.81 

W.P. 
(ftl 

470.39 
469.40 
414.60 
32.16 
25.36 

240.12 
320.04 
230.14 
84.76 
94.64 
75.58 

% Conv. 

12.24 
8.89 
4.32 
0.62 
0.08 

1.77 
44.44 
18.31 
4.17 
3.91 
1.26 

Hydr D. 
lft) 
0.75 

Velocity 
Ift/~l 
1.21 
1.06 
0.84 
3.29 
1.57 

0.67 
2.15 
1.72 
1.42 
1.33 
0.92 

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 sedtions. 
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: Apache Junct FRS 
REACH: Spillway RS: 15.607 

INPUT 
Description: 
Station Elevation Data num= 130 - -  - 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
5179.7 1580.72 5333.58 1578.65 5346.94 1577.54 5389.24 1577.4 5396.84 1578.27 
5426.09 1579.26 5569.93 1578.66 5585.24 1580.71 5768.68 1579.28 5776.12 1578.79 
5824.45 1578.16 5832.18 1578.92 5864.05 1579.98 6003.16 1580.11 6020.4 1581.77 

Manning's n Values nun= 3 
Sta n Val sea n Val Sta n Val 

5179.7 .15 9920.71 .0210054.92 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9920.7110054.92 409.72 545.69 344.4 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
5179.7 8534 158212222.7612561.22 1582.07 

Blocked Obstructions nun= 2 
Sta L sta R Elev Sta L Sta R Elev 
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CROSS SECTION OUTPUT Profile #PF I 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev iftl 
Crit W.S. Iftl 
E.G. Slope (ft/ftl 
Q Total Icfs) 
Top Width (ftl 
Vel Total (ftls) 
Max Chl Dpth (ftl 
Conv. Total lcfs) 
Length Wtd. lftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ftl 

1 5 7 7 . 1 7  Element 
0 . 1 6  Wt. n-Val. 

1 5 7 7 . 0 1  Reach Len. lft) 
1 5 7 5 . 4 8  Flow Area (sq ftl 

0 . 0 0 4 4 9 1  Area (sq ftl 
3 5 0 0 . 0 0  Flow lcfsl 
3 3 6 8 . 9 3  Top Width (ft) 

1 . 2 0  Avg. V e l .  (ft/s) 
6 . 7 1  Hydr. Depth Iftl 

5 2 2 2 8 . 5  Conv. (cfs) 
4 1 9 . 6 7  Wetted Per. lft) 

1 5 7 3 . 7 7  Shear (lblsq £ti 
7 . 3 5  Stream Power IIb/ft s )  
3 . 0 8  Cum Volume (acre-£ti 
0 . 0 5  Cum SA (acres1 

Left OB Channel 
0 . 1 5 0  0 . 0 2 0  

Right OB 
0 . 1 5 0  

3 4 4 . 4 0  

Warning: Dlvided 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 ( 0 . 3  ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ft) (CfSl isq ftl ifti (ftl (ft/S) 
7 8 8 8 . 8 5  8 5 6 6 . 1 4  3 . 4 9  1 0 . 1 9  3 2 . 1 4  0 . 1 0  0 . 3 2  0 . 3 4  
8 5 6 6 . 1 4  9 2 4 3 . 4 2  9 0 . 9 8  2 1 4 . 7 0  4 9 1 . 4 8  2 . 6 0  0 . 4 4  0 . 4 2  
9 2 4 3 . 4 2  9 9 2 0 . 7 1  1 5 3 . 6 5  2 6 2 . 7 1  3 7 0 . 8 7  4 . 3 9  0 . 7 1  0 . 5 8  
LB 9 9 2 0 . 7 1  9 9 6 5 . 4 5  5 1 7 . 3 1  7 6 . 1 0  4 5 . 3 6  1 4 . 7 8  1 . 7 0  6 . 8 0  
9 9 6 5 . 4 5  1 0 0 1 0 . 1 8  1 8 3 . 0 8  4 0 . 5 9  4 4 . 7 5  5 . 2 3  0 . 9 1  4 . 5 1  
1 0 0 1 0 . 1 8  RB 1 0 0 5 4 . 9 2  3 0 6 . 5 3  5 5 . 3 0  4 4 . 7 6  8 . 7 6  1 . 2 4  5 . 5 4  
1 0 0 5 4 . 9 2  1 0 4 1 2 . 9 6  1 7 . 4 2  6 0 . 4 2  1 9 9 . 5 7  0 . 5 0  0 . 3 0  0 . 2 9  
1 0 4 1 2 . 9 6  1 0 7 7 1 . 0 1  1 5 5 . 1 0  2 8 3 . 4 9  3 5 8 . 0 5  4 . 4 3  0 . 7 9  0 . 5 5  
1 0 7 7 1 . 0 1  1 1 1 2 9 . 0 5  2 1 6 . 6 6  3 2 1 . 8 1  2 9 7 . 7 4  6 . 1 9  1 . 0 8  0 . 6 7  
1 1 1 2 9 . 0 5  1 1 4 8 7 . 0 9  1 2 8 1 . 3 4  1 0 0 8 . 4 9  3 5 9 . 9 1  3 6 . 6 1  2 . 8 2  1 . 2 7  
1 1 4 8 7 . 0 9  1 1 8 4 5 . 1 3  5 0 4 . 4 0  4 9 2 . 7 9  2 4 3 . 2 3  1 4 . 4 1  2 . 0 3  1 . 0 2  
1 1 8 4 5 . 1 3  1 2 2 0 3 . 1 8  5 9 . 3 0  8 2 . 4 2  6 9 . 0 2  1 . 6 9  1 . 2 0  0 . 7 2  
1 2 2 0 3 . 1 8  1 2 5 6 1 . 2 2  1 0 . 7 4  1 7 . 8 6  1 9 . 5 8  0 . 3 1  0 . 9 1  0 . 6 0  

Warning: Divided flow computed for this cross-sectlon. 
Warning: The conveyance ratio (upstream conveyance divlded 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: Apache Junct FRS 
REACH; Splllway RS: 1 5 . 5 0 4  

INPUT 
Description: 
Station Elevation Data num= 1 6 0  

Sta Elev Sta Elev Sta E l e v  Sta Elev Sta E l e v  
5 2 9 6 . 2 7  1 5 7 7 . 5 4  5 4 1 5 . 2 5  1 5 7 7 . 2 5  5 4 2 5 . 0 3  1 5 7 6 . 1 1  5456 1 5 7 6 . 0 4  5 4 8 8 . 1 9  1 5 7 6 . 1 6  
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

5296.27 .15 9938.98 .02 10070.7 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9938.98 10070.7 370 445.22 390 .I .3 

Ineffective Flow nun= 2 
Sta L sea R Elev Sea L Sta R Elev 

5296.27 9318 1578.05 1232014343.18 1578.25 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
5296.27 7840.41 158013791.6114343.18 1580 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev (ft) 

1574.04 Element 
0.64 Wt. n-Val. 

1573.41 Reach Len. (ftl 

Left OB Channel Right OB 
0.150 0.020 0.150 
370.00 445.22 390.00 

Crit W.S. (ftl 1572.26 Flow Area lsa ftl 112.14 153.70 1608.39 . . . . 
E.G. Slope lftlftl 0.013896 Area lsq ftl 
Q Total lcfsl 3500.00 Flow Icfsl 
Top Width Ift) 3340.65 Topwidth (ftl 
Vel Total lftlsl 1.87 Avg. Vel. Iftlsl 
Max Chl Dpth lttl 6.12 Hvdr. Depth Iftl 
conv. ~otHl 1cfs1 29690.9 cbnv. ~cfs) 1035.2 12653.4 16002.4 
Length Wtd. lftl 405.77 Wetted Per. lft) 128.60 131.77 1853.07 
Min Ch El (ftl 1571.86 Shear llblsq ftl 0.76 1.01 0.75 
Alpha 11.73 Stream Power llblft sl 0.82 9.82 0.88 
Frctn Loss lftl 3.05 Cum Volume lacre-ft) 258.98 7.99 296.00 
C & E LOSS lftl 0.18 Cum SA [acres) 46.50 2.97 74.22 

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 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lftl lft) Icfs) (sa ft) lftl (ft) lftls) 

Warninq: 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 
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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 (0.3 rnl. between the current and previous cross 

section. This may lndicate the need for additional cross sections. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.419 

INPUT 
Description: Blocked obstruction Option used to remove detention basin from the 

effective conveyance area. 
Station Elevation Data nun= 158 

sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

5122.82 .15 9932.47 .02810066.08 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9932.4710066.08 390 307.29 328.78 .3 .5 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

5122.82 9932 1575.89 1268514922.82 1575.89 - - - -  

Blocked Obstructions n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

5122.82 7743.92 157712678.4813207.82 1570 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev iftl 1570.82 Element 
Vel Head lftl 0.05 Wt. n-Val. 
W.S. Elev iftl 1570.78 Reach Len. (£ti 
Crit W.S. (ftl 1569.34 Flow Area lsq ftl 
E.G. Slope Iftfftl 0.004686 Area lsq ftl 
Q Total (cfsl 3500.00  low (cfsl 
Top Width iftl 4049.61 Top Width lft) 
Vel Total Iftfs) 0.97 Avg. Vel. Iftfs) 

a Max Chl Dpth (ftl 7.05 Hydr. Depth lftl 
Conv. Total lcfsl 51130.0 Conv. icfsl 
Length Wtd. lftl 324.84 Wetted Per. lftl 
Min Ch El iftl 1568.96 Shear ilbfsq ftl 
Alpha 3.09 stream Power Ilbfft sl 
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Frctn Loss (ftl 0.02 Cum Volume (acre-ft) 248.24 6.47 269.90 
C & E LOSS (ft) 0.02 Cum SA (acres) 38.66 1.61 50.59 

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 

FLOW DISTRIBUTION OUTPUT Profile fPF 1 

Left sea Right Sea 
ift) 
9932.47 
9977.01 
10021.54 

Flow 
Icfs) 
0.01 
38.26 
184.16 
329.65 
783.32 
299.83 
760.88 

1103.89 

Area 
(sq ft) 

0.04 
20.03 
51.41 
72.91 
969.13 
519.73 
930.47 
1038.06 

W.P. 
iftl 
0.47 
44.54 
44.54 
44.54 
706.50 
628.36 
666.59 
501.46 

% Conv. 

0.00 
1.09 
5.26 
9.42 
22.38 
8.57 

21.74 
31.54 

Hydr D. 
ift) 
0.09 

Velocity 
(ft/s1 
0.13 
1.91 
3.58 
4.52 
0.81 
0.58 
0.82 
1.06 

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.361 

INPUT 
Description: Immediately Upstream of CAP 
Station Elevation Data num= 219 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

4695.67 .15 9953.17 .02510036.99 .15 

Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. 
9953.1710036-99 224.47 218.48 231.22 .3 

Ineffective Flow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

4695.67 9953.17 1585 1260015846.39 1579.89 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
4695.67 4907.66 158315846.3915846.39 1580 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head lft) 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope IftIftI 
Q Total lcfs) 
Top Width lftl 
Vel Total lftlsl 
Max Chl Dpth lfti 
Conv. Total lcfsl 
Lenoth Wtd. iftl 
 in-ch El (ftl 
Alpha 
Frctn Loss lft) 
C & E Loss lfti 

Proflle #PF 1 

1570.78 Element Left OB 
0.00 Wt. n-Val. 

1570.78 Reach Len. lft) 224.47 
1562.42 Flow Area lsq ftl 
0.000015 Area (sq ft) 31488.65 
3500.00 Flow lcfs) 
8944.87 Top Width (ftl 4608.04 

0.18 Avg. Vel. Iftls! 
13.83 Hydr. Depth lft! 

903597.5 Conv. (cfsl 
218.48 Wetted Per. IEtI 
1561.37 Shear (Ib/sq ftl 

6.66 Stream Power IlbIft s )  
Cum Volume lacre-ft! 100.66 
Cum SA (acres) 14.66 

Channel Right OB 
0.025 0.150 
218.48 231.22 
742.86 18463.87 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta 0 lftl 
Flow Area W.P. %Conv. HydrD. Velocity 

Ifti (cfSI (sq £ti (£ti (£ti (Et/Si 
LB 9953.17 9981.11 227.67 237.55 27.94 6.50 8.50 0.96 
9981.11 10009.05 243.80 247.51 27.94 6.97 8.86 0.99 
10009.05 RB 10036.99 260.92 257.80 27.94 7.45 9.23 1.01 
10036.99 10866.90 1293.16 7718.26 829.93 36.95 9.30 0.17 
10866.90 11696.82 959.90 6454.52 829.93 27.43 7.78 0.15 
11696.82 12526.73 427.90 3712.99 699.87 12.23 5.31 0.12 
12526.73 13356.65 86.66 578.10 73.45 2.48 7.89 0.15 

CULVERT RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.340 

INPUT 
Description: Culverts under CAP. 
Size of culverts in Culvert Groups #I, 2, and 

6 reduced to 0.5 ft dim. in order to render culverts ineffective 
in conveying flows (outside effective flow limits). 

Distance from Upstream XS = 3 7 
DeckIRoadway Width - - 160 
Weir Coefficient - - 2.8 
Bridge DeckIRoadway Skew = 
Upstream DeckIRoadway Coordinates 

nun= 85 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

4695.67 1577.06 4836.58 1577.06 4887.67 1583.09 
4897.95 1583.41 4937.04 1585.44 4971.52 1586.56 
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Upstream Bridge Cross Section Data 
Station Elevation Data nun= 219 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4695.67 1570.24 4706.27 1570.46 4743.16 1570.65 4765.95 1572.8 4788.68 1579.39 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

4695.67 .I5 9953.17 .02510036.99 .15 

Bank Sta: Left Right Coeff Contr. Expan 
9953.1710036.99 .3 .5 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4695.67 9953.17 1585 1260015846.39 1579.89 
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Number of Barrels = 5  
Upstream Elevation = 1560 .1  
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
7439 .67  7447.67 7455.67 7463 .67  7471.67 
Downstream Elevation = 1559 .1  
Centerline Stations 

Sta. Sta. Sta. sea. sta. 
7456.77  7464.77  7472.77 7480.77 7480 .77  

Culvert Name Shape Rise Span 
CULVERT#) Circular 6 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 3 - oroove end entrance; pipe projecting from fill 
Solution Criteria = Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

37 170  ,013 .9 1 
Number of Barrels = 5  
Upstream Elevation = 1559.4 
Centerline Statians 

Sta. Sta. Sta. Sta. Sta. 
9959.67  9967.67  9975.67 9983.67 9991 .67  
Downstream Elevation = 1558 .4  
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
9976.77 9984.77 9992.7710000.7710008.77  

Culvert Name Shape Rise Span 
CULVERTX4 Circular 6 
FHWA Chart # 1 - Cancrete Pipe Culvert 
FHWA Scale # 3  - Groove end entrance; pipe projecting from fill 
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Bank Sea: Left Right Coeff Contr. Expan. 
9939.5110087.53  . 3  . 5  

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

4822.77 9939 .51  1580 1253016072.17 1580  
Blocked Obstructions n u =  1 

Sta L Sta R Elev 
16072 .1716072 .17  1575  

Upstream Embanhent side slope - - horiz. to 1 .0  vertical 
Downstream Embanbent side slope . - horiz. to 1 . 0  vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins - - 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Culverts = 6  

Culvert Name Shape Rise Span 
CULVERT#l Circular . 5  
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 3  - Groove end entrance; pipe projecting from fill 
Solution Criteria = Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

3 7  170  ,013 .9 1 
Number of Barrels = 5  
Upstream Elevation = 1560 
Centerline stations 

Sta. Sta. Sta. Sta. Sta. 
6159 .67  6167.67 6175.67 6183 .67  6191.67 
Downstream Elevation = 1559 
Centerline Statians 

sta. sta. sta. sta. Sta. 
6156.77 6164 .77  6172.77 6180.77 6183 .77  

Culvert Name Shape Rise Span 
CULVERT#2 Circular . 5  
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 3  - Groove end entrance; pipe projecting from fill 
Solution Criteria = Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

3 7 170  ,013 .9 1 



Solution Criteria = Highest U.S. EG 
Culvert upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

37 162 .013 .9 1 
Number of Barrels = 5 
Upstream Elevation = 1561 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
12509.6712517.6712525.6712533.6712541.67 
Downstream Elevation = 1560 
Centerline Stations 

Sta. Sta. Sta. Sta. Sta. 
12536,7712544.7712552.7712560.7712568.77 

Culvert Name Shape Rise Span 
CULVERT#5 Circular .5 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 1 - Square edge entrance with headwall 
Solution Criteria = Highest U.S. EG 
Culvert Upstrm Dist Length n Value Entrance Loss Coef Exit Loss Coef 

3 7 180 .Dl3 .9 1 
Number of Barrels = 3 
Upstream Elevation = 1560 
Centerline Statlons 

Sta. Sta. Sta. 
13402,6713410.6713418.67 
Downstream Elevation = 1558.7 
Centerline Stations 

Sta. Sta. Sta. 
13379.7713387.7713395.77 

Culvert Name Shape Rise Span 
CULVERT#6 Circular .5 
FHWA Chart # 1 - Concrete Pipe Culvert 
FHWA Scale # 3 - Groove end entrance; Dipe projecting from £111 
Solution Criteria = Highest U.S. EG 
Culvert U~strm Dlst Length n Value Entrance Loss Coef Exlt Loss Coef 

3 7 190 ,013 
Number of Barrels = 2 
Upstream Elevation = 1555.2 
Centerline Stations 

Sta. Sta. 
14903.6714910.67 
Downstream Elevation = 1554.4 
Centerline Stations 

Sta. Sta. 
14895.7714902.77 

CULVERT OUTPUT Profile #PF 1 
Culvert ID : CULVERT#l 

Culv Q (cfsl 
# Barrels 
Q Barrel (cfsl 
E.G. US. lftl 
W.S. US. lftl 
Delta EG Ifti 
Delta WS (ftl 
E.G. IC lftl 
E.G. OC (£421 
Culvert Control 
Culv WS In (ftl 
CulV WS out iftl 
Culv Nml Depth (£ti 
Culv Crt Depth (ftl 
Culv Fu1 Lngh Ift) 

1570.78 
Outlet 

CUlV Vel In ift/s) 5.31 
CUlv Vel Out (ft/sl 5.31 
Culv Inv El Up lftl 1560.00 
C u l ~  Inv El Dn (ftl 1559.00 
C U ~ V  Frctn Ls (£ti 5.88 
Culv Ext LSS ift) 0.07 
CUlV Ent Lss Ift) 0.39 
Q Weir (~£51 
Weir sta 1,ft (ft) 
Weir Sta Rgt iftl 
Weir Submerg 
Weir Max Depth (ftl 
Weir Avg Depth (ftl 
Wr Elw Area isq ftl 
Min TOP ~d ifti 1573.46 

Warnlng: At least one culvert in the culvert group has supercritical flow at the outlet. 
However, since 

more than one culvert in the culvert group has flow, the program cannot determine if the * the 
downstream cross section should be subcrrtical or supercritical flow. The progrm used 

downstream subcrltical answer, even though it may not be valid. 
Note: The normal depth exceeds the height of the culvert. The program assumes that the nonal 

depth is equal to the height of the culvert. 
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Note: Culvert critical depth exceeds the height of the culvert. 

CULVERT OUTPUT Profile WPF 1 
Culvert ID : CULVERTW2 

Culv Q icfs) 5.21 Culv Vel In iftls) 5.31 
# Barrels 5 Culv Vel Out iftls) 5.31 
Q Barrel icfsl 1.04 Culv Inv El Up ift) 1560.10 

e 
E.G. US. ift) 1570.78 Culv Inv El on ift) 1559.10 
W.S. US. lft) 1570.78 Culv Frctn Ls ift) 5.88 
Delta EG lft) 6.35 Culv Ext Lss ift) 0.07 
Delta WS lft) 6.71 Culv Ent Lss Ift) 0.39 
E.G. IC Ift) 1561.34 Q Weir icfs) 
E.G. OC lft) 1570.78 Weir Sta Lft ift) 
Culvert Control Outlet Weir Sta Rgt ift) 
Culv WS In lft) 1560.60 Weir Submerg 
Culv WS Out Ift) 1559.60 Weir Max Depth iftl 
Culv Nml Depth lft) 0.50 Weir Avg Depth Ift) 
Culv Crt Depth Iftl 0.50 Wr Flw Area isq ftl 
Culv Fu1 Lngh iftl 170.00 Min Top Rd Ift) 1573.46 

Warning: At least one culvert in the culvert group has supercritical flow at the outlet. 
However, since 

more than one culvert in the culvert group has flow, the program cannot determine if the 
downstream cross section should be subcritical or supercritical flow. The program used 

the 
downstream subcritical answer, even though it may not be valid. 

Note: The normal depth exceeds the height of the culvert. The program assumes that the normal 
depth is equal to the height of the culvert. 

Note: Culvert critical depth exceeds the height of the culvert. 

CULVERT OUTPUT Profile WPF 1 
Culvert ID : CULVERTP3 

culv Q (cfs) 1902.42 Culv Vel In Ift/s) 13.46 
# Barrels 5 Culv Vel Out Iftls) 13.75 
Q Barrel lcfs) 380.48 Culv Inv El Up ift) 1559.40 
E.G. US. (ft) 1570.78 Culv Inv El Dn ift) 1558.40 
W.S. US. lft) 1570.78 Culv Frctn Ls iftl 1.24 
Delta EG ift) 6.35 Culv Ext Lss ift) 2.57 
Delta WS lftl 6.71 Culv Ent Lss iftl 

e 
2.53 

E.G. IC lft) 1569.26 Q Weir ICES) 
E.G. OC Iff) 1570.79 Weir Sta LEt Ift) 
Culvert Control Outlet Weir Sta Rgt lftl 
Culv WS In lftl 1565.40 Weir Submerg 
Culv WS Out iftl 1564.07 Weir Max Depth ift) 
Culv Nml Depth ift) 6.00 Weir Avg Depth lft) 
Culv Crt Depth IEt) 5.24 Wr FlwArea lsq ft) 
Culv Ful Lngh ift) 22.04 Min Top Rd ift) 1573.46 

Warning: At least one culvert in the culvert group has supercritical flow at the outlet. 
However, since 

more than one culvert in the culvert group has flow, the program cannot determine if the 
downstream cross section should be subcritical or supercritical flow. The program used 

the 
downstream subcritical answer, even though it may not be valid. 

Note: The normal depth exceeds the height of the culvert. The program assumes that the normal 
depth is equal to the height of the culvert. 

CULVERT OUTPUT Profile #PF 1 
Culvert ID : CULVERT14 

Culv Q icfs) 1582.12 Culv Vel In iftls) 12.92 
# Barrels 5 CulvVel Out iftls] 13.39 
Q Barrel Icfs) 316.42 Culv Inv El Up lft) 1561.00 
E.G. US. ift) 1570.78 Culv Inv El Dn lft) 1560.00 
W.S. US. ift) 1570.78 Culv Frctn Ls ift) 0.99 
Delta EG ift) 6.35 Culv Ext Lss Ift) 3.02 
Delta WS lftl 6.71 Culv Ent Lss ift) 2.33 
E.G. IC (ft) 1569.09 Q Weir lcfsl 
E.G. OC iftl 1570.78 Weir Sta Lft ift) 
Culvert Control Outlet Weir Sta Rgt ift) 
Culv WS In iftl 1565.85 Weir Submerg 
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CUlV WS Out ift) 1564.67 Welr Max Depth ift) 
Culv Nml Deoth iftl 4.67 Werr Avg Depth Ift) 
Culv Crt Depth ifti 4.85 Wr Flw Area isq ftl 
Culv Ful Lngh (ft) Min Top Rd if tl 1573.46 

Warning: At least one culvert in the culvert group has supercritical flow at the outlet. 
However, since 

more than one culvert in the culvert group has flow, the program cannot determine if the 
downstream cross section should he subcritical or supercr~tical flow. The program used 

the 
downstream subcritical answer, even though it may not be valid. 

Warning: During the supercritlcal analysis, the program could not converge on a supercritical 
answer 

in the downstream cross sectLon. The program used the solution with the least error. 
Note: During supercritical analysis, the culvert direct step method went to normal depth. The 

program then assumed normal depth at the outlet. 
Note: The flow in the culvert is entirely supercritical. 
Note: During the supercritical calculations a hydraulic jump occurred at the outlet of 
[leaving) the 

culvert. 

CULVERT OUTPUT Profile #PF 1 
Culvert ID : CULVERT#5 

Culv Q Icfsl 
# Barrels 
Q Barrel (cfsl 
E.G. US. lfti 
W.S. US. lfti 
Delta EG ifti 
Delta WS ifti 
E.G. IC lft) 
E.G. OC ift) 
Culvert Control 
Culv WS In (it) 

0 
Culv WS out ifti 
Culv Nml Depth Ifti 
Culv Crt Depth (£ti 
Culv Ful Lngh ift) 

Culv Vel In Iftlsl 5.18 
Culv Vel Out iftlsl 5.18 
Culv Inv El UP (ft) 1560.00 
Culv Inv El Dn iftl 1558.70 

1570.78 Culv Frctn Ls ift) 5.92 
6.35 Culv Ext Lss lftl 0.05 
6.71 Culv Ent Lss ift) 0.38 

1561.40 Q Weir icfsi 
1570.78 Welr Sta Lft ift) 
Outlet Weir Sta Rgt ift) 
1560.50 Weir Submerg 
1559.20 WeirMax Depth iftl 

0.50 Weir Avg ~epth (ftl 
0.50 Wr Flw area (sq ft) 

180.00 Min Top Rd ifti 1573.46 

Warning: At least one culvert in the culvert group has supercritical flow at the outlet. 
However. since 

more than one culvert in the culvert group has flow, the program cannot determine if the 
downstream cross section should be subcritical or supercritlcal flow. The program used 

the ~~~~ 

downstream subcrltical answer, even though it may not be valid. 
Note: The normal depth exceeds the height of the culvert. The program assumes that the normal 

depth is equal to the height of the culvert. 
Note: Culvert critical depth exceeds the height of the culvert. 

CULVERT OUTPUT Profile #PF 1 
Culvert ID : CULVERT#6 

Culv Q lcfsi 1.98 
# Barrels 2 
Q sarrel (cfs) 0.99 
E.G. US. lftl 1570.78 
W.S. US. Ifti 1570.78 
Delta EG ifti 6.35 
Delta WS ifti 6.71 
E.G. IC (ft) 1556.35 
E.G. OC ift) 1570.76 
Culvert Control Outlet 
Culv WS In iftl 1555.70 
Culv WS Out ifti 1554.90 
Culv Nml Depth ift) 0.50 
Culv Crt Depth Ift) 0.50 
Culv Fu1 Lngh (ftl 190.00 

Culv Vel In (ftlsi 5.05 
Culv Vel Out iftls) 5.05 
Culv Inv El Up ifti 1555.20 
Culv Inv El Dn (ft) 1554.40 
Culv Frctn Ls ift) 5.96 
Culv Ext LSS (€ti 0.03 
Culv Ent Lss (£ti 0.36 
Q Welr icfs) 
Weir Sta Lft ift) 
Weir Sta Rgt (ft) 
Weir Submerg 
Weir Max Depth ift) 
Weir Avg Depth ift) 
Wr Flw Area lsq ft) 
Min Top Rd i ft) 1573.46 

Warning: At least one culvert in the culvert group has supercritical flow at the outlet. 
However, since 

more than one culvert in the culvert group has flow, the program cannot determine if the 
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downstream cross section should be subcritical or supercritical flow. The program used 
the 

downstream subcritical answer, even though it may not be valid. 
Note: The normal depth exceeds the height of the culvert. The program assumes that the normal 

depth is equal to the height of the culvert. 
Note: Culvert critical depth exceeds the height of the culvert. 

CROSS SECTION RIVER: Apache Junct FRS 
REACH: Spillway RS: 15.320 

INPUT 
Description: Inmediately Downstream of CAP 
Station Elevation Data nun= 168 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
4822.77 1576.4 4910.4 1576.62 4969.53 1577.93 5001.36 1576.18 5047.52 1583.14 
5075.79 1584.14 5113.38 1583.69 5138.77 1582.58 5199.14 1580.27 5204.38 1580.28 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 

4822.77 .03 9939.51 .02510087.53 .03 

Bank Sea: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9939.5110087.53 88.46 84.3 74.33 .3 .5 

Ineffective Flow nun= 2 
sea L sta R Elev Sta L Sta R Elev 

4822.77 9939.51 1580 1258016072.17 1580 
Blocked Obstructions num= 1 

Sta L sea R Elev 
16072.1716072.17 1575 

CROSS SECTION OUTPUT Profile XPF I 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev Ift) 
Crit W.S. lft) 
E.G. Slo~e lft/ftl 
o Total ~ C ~ S I  

Tap Width lft) 
Vel Total Ift/s) 
Max Chl Dpth lftl 
Conv. Total lcfs) 
Length Wtd. lft) 

Apache Junction F71S 

1564.44 Element Left OB Channel Right OB 
0.36 Wt. n-Val. 0.025 0.030 

1564.07 Reach Len. (ftl 88.46 84.30 74.33 
1563.96 Flow Area (sq ft) 305.67 615.26 
0.003317 Area lsq ft) 396.95 305.67 7996.76 
3500.00 Flow lcfsl 1877.88 1622.12 
2891.41 Top Width lit) 198.77 126.55 2566.09 

3.80 Avg. Vel. lftls) 6.14 2.64 
8.82 Hydr. Depth lftl 2.42 0.87 

60770.0 Conv. lcfs) 32605.3 28164.1 
81.82 Wetted Per. lft) 127.14 704.30 
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Min Ch El (ftl 1560.30 Shear Ilblsq ft) 0.50 0.18 
1.63 Streampower Ilblft sl 3.06 0.48 
0.37 Cum volume lacre-£ti 18.50 0.71 11.83 
0.17 Cum SA (acresi 2.27 0.32 4.51 

Warning: Divided flow computed for this cross-section. 
Warnina: The cross-section end ~oints had to be extended vertically for the comput ed water 
surface. 
Warning: The velocity head has changed hy more than 0.5 ft (0.15 m). This may indicate the need 
-"- 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by dow 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
nstream conveyancei is less 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Rlght Sta Flow Area W.P. % Conv. Hydr D. Veloclty 
(ftl (ftl (Cf.51 (Sq ftl (ftl (ftl IftIS) 
LB 9939.51 9988.85 505.28 79.50 28.40 14.44 2.85 6.36 
9988.85 10038.19 1107.84 158.86 49.37 31.65 3.22 6.97 
10038.19 RB 10087.53 264.76 67.31 49.38 7.56 1.36 3.93 
10087.53 10942.48 1600.62 601.68 671.28 45.73 0.90 2.66 
10942.48 11797.43 
11797.43 12652.38 21.50 13.58 33.02 0.61 0.41 1.58 

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 m). This may indicate the need 
for 

additional cross sections. 
warning: The conveyance ratio Iupstrem 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: Apache Jllnct FRS 
L REACH: S~illwav RS: 15.304 - 

INPUT 

Station Elevation Data nun= 131 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

4873.16 1570.48 5004.62 1570.32 5014.53 1570.91 5062.47 1582.22 5090.36 1583.06 
1568.68 5253.57 1566.76 5298.18 1569.97 

Manning's n Values n m =  3 
Sta n Val Sta n Val S t a  n Val 

4873.16 .15 9893.55 .02510096.37 .15 
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Bank Sta: Left Right Coeff Contr. Expan. 
9893.5510096.37 .3 .5 

Ineffective Flow nun= 2 
Sta L sea R Elev Sta L Sta R Elev 

4873.16 9860 1580.14 1266016164.68 1580.09 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
16164.6816164.68 1575 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Iftl 
Vel Head Iftl 

1563.89 Element 
0.94 Wt. n-Val 

Left OB Channel Right OB 
0.150 0.025 0.150 

W.S. Elav Iftl 1562.95 Reach Len. lftl 
~ - - . . . - - , - - - -  ~~~ . ~, 

Crit W.S. Ift) 1562.95 Flow Area lsq ft) 6.83 425.75 224.52 
E.G. Slope Iftlftl 0.006510 Area lsq ftl 17823.22 425.75 8213.09 
Q Total lcfs) 3500.00 Flow lcfsl 2.11 3377.02 120.87 
Top Width lftl 4960.28 Top Width lftl 2037.84 199.90 2722.54 
Vel Total Ifttsl 5.33 Avq. Vel. (ftlsl 0.31 7.93 0.54 
Max Chl Dpth lftl 10.66 ~ydr. Depth lft) 0.24 2.13 0.45 
Conv. Total lcfsl 43378.3 Conv. lcfsl 26.1 41854.1 1498.1 
Length Wtd. Iftl Wetted Per. lftl 28.39 200.15 503.28 
Min Ch El (ftl 1559.19 Shear Ilblsq ftl 0.10 0.86 0.18 
Alpha 2.14 Stream Power llblft $1 0.03 6.86 0.10 
Frctn Loss lftl Cum Volume lacre-ftl 
C & E LOSS lftl Cum SA (acres) 

Warning: Divided flow computed for this cross-section. 
Warning: Slope too steep for slope area to converge during supercritical flow calculations 
(normal 

depth is below critical depthl. Water surface set to crirical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) lftl I c ~ s I  lsq ftl lftl Iftl Iftlsl 
9176.35 9893.55 2.11 6.83 28.39 0.06 0.24 0.31 
LB 9893.55 9961.16 296.50 67.34 67.61 8.47 1.00 4.40 

Warning: Divided flow computed for this cross-section. 
Warning: Slope too steep for slope area to converge during supercritical flaw calculations 
(normal 

depth is below critical depth). Water su~face set to critical depth. 

SUMMARY OF MANNING'S N VALUES 

River:Apache Juncc FRS 

Reach River Sta. nl n2 n3 n4 n5 n6 
n7 n8 n9 nl0 nll n12 

Spillway 
Soillwav 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
S~illwav 
Spillway 19.110 .15 .09 .15 .09 .15 .09 
.15 .09 ,028 .09 .15 .06 
Spillway 19.012 .15 .09 .028 .09 .15 .06 
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Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Svillwav 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway , 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Splllway 
Splllway 
Splllway 
Splllway 
Spillway 
Spillway 
Spillway 
S~illwav 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

SUMMARY OF REACH LENGTHS 

River: Apache Junct FRS 

Reach River Sta 

Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Splllway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Svillwav 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

Apache Junction FRS 

.15 
Culvert 

Left Channel Right 
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Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Suillwav 
Soillwav 17.480 422.71 759.29 635.28 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
S~illwav 

Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Soillwav 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Soillwav 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

15.340 Culvert 
15.320 88.46 84.3 74.33 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Apache Junct FRS 

Reach River Sta. Caner. Expan 

Spillway 
Spillway 
Spillway 
Spillway 
Soillwav 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
spillway 
Soillwav 
Spillway 
Spillway 
Spillway 
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Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
spillway 
Spillway 
Spillway 
Spillway 
spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 

. I  

.1 

.1 

. 3  

. 3  
Culvert 

. 3  

. 3  
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Profile Output Table - Standard Table 1 

Reach River Sta Q Total Min Ch El 
lcfsl lftl 

W.S. Elev 
lft) 

Crit W.S. 
lftl 

E.G. Elev E.G. Slope 
lftl Iftlftl 

Vel Chnl I 
Ift/Sl 

'low Area 
lsq ftl 

Top Width 
lftl 

Froude # Chl 

Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
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Spillway 16.182 
Spillway 16.086 
Spillway 16.001 
Spillway 15.892 
Spillway 15.784 
spillway 15.696 
Spillway 15.607 
Spillway 15.504 
Spillway 15.419 
Spillway 15.361 
Spillway 15.340 
Spillway 15.320 
Spillway 15.304 

Profile Output Table - Standard Table 2 

Reach River Sta E.G. Elev W.S. Elev Vel Head F r c t n  Loss C & E Loss  Q L e f t  Q Channel Q Right Top Width 
i f t i  ( f t l  (ft) i f t )  ( f t )  ( C f S )  ( c f s l  I C f S )  ( f t )  

Spillway 20.000 
Spillway 19.993 
Spillway 19.975 
Spi lLway 19.896 
Spillway 19.812 
S~illwav 19.735 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Splllway 
Splllway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
Spillway 
S~illwav 

Spillway 17.761 
Spillway 17.674 
Spillway 17.601 
Spillway 17.480 
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Spillway 17.336 
Spillway 17.262 
spillway 17.186 
Spillway 17.111 
spillway 17.046 
Spillway 16.983 
Spillway 16.919 
Spillway 16.860 
Spillway 16.775 
Spillway 16.678 
spillway 16.585 
spillway 16.525 
spillway 16.451 
spillway 16.381 
Spillway 16.265 
Spillway 16.182 
s~illwav 16.086 
- ~ ~ 

spillway 15.892 
spillway 15.784 
Spillway 15.696 
Spillway 15.607 
spillway 15.504 
Gillway 15.419 
Spillway 15.361 
Spillway 15.340 
Spillway 15.320 
spillway 15.304 

Culvert 
1564.44 
1563.89 

Apache Junction FRS 113 Spillway Flow 







East Side SIS - Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 
River = Apache Junct FRS Reach = S~i l lwav RS = 15.340 1 

1 
WS PF 1 

Ground 
C 

lneff / 



a 
East Side SIS -Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 

River = Apache Junct FRS Reach = Splllway RS = 15.340 
5 \: 
'i; 
2 
5 

- 
WS PF 1 - 
Ground 
--C 

lneff 

Bank Sta 

Station (tl) 



East S ~ d e  SIS -Apache Junct~on FRS 113 Splllway Flow (M~xed Flow Regime) 6/1/00 
Rlver = Apache Junct FRS Reach = Splllway RS = 15 361 

1590 k 15 4 4 15 
0 
2 
5 EG PF 1 

WS PF 1 - 
Bank Sta 

- 
f 
C 
0 - 
5 m 
E 

1565- 

1560- 

15557 
4000 6000 8000 10000 12000 14000 16000 

Stat~on (fi) 



East S~de SIS - Apache Junct~on FRS 113 Splllway Flow (M~xed Flow Reglrne) 6/1/00 

1578 

1576- 

1574- 

1572- 

- 
E 
c 
8 1570- 
9 m 
E 

1568- 

1566- 

1564- 

15627 
4000 

Siatlon (ft) 

R~ver = Apache Junct FRS Reach = Sp~llway RS = 15 419 
k 15- kk 15 

0 
H 

2 
8 

6000 8000 I0000 12000 14000 16000 

Legend 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 



East Side SIS - Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 
River = Apache Junct FRS Reach = Soillwav R S  = 15.504 



I East Side SIS - Apache Junction FRS 113 Spillway Flow (Mixed Flow Reairne) 6/1/00 - .  
River = Apache Junct FRS Reach =Sp!llway RS = 15.m7 

B p . 1 5  
# o  

2 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

15704 
5000 6000 7000 8000 9000 I0000 11000 12000 13000 

Station (It) 



East Side SIS -Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 
River = Apache Junct FRS Reach = Spillway RS = 15.696 

1588 k .I5 .,.I5 
0 
Q 

Ground I I --L 1 , In:'' 
Bank Sla 



East S ~ d e  SIS - Apache Junct~on FRS 113 Sp~llway Flow (M~xed Flow Regme) 6/1/00 
R~ver = Apache Junct FRS Reach = Sp~llway RS = 15 784 

1592 i+ 15 * i t - - - - - - - 1 5  
0 
2 

- 
Bank Sta 

Station (ft) 



East Side SIS -Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 
River = Apache Junct FRS Reach =Spillway RS = 15.892 

1 5 9 8 1 ' ~  #.k-.is-H 
0 

1 Station (ft) 



East S~de SIS -Apache Junct~on FRS 113 Sp~llway Flow (M~xed Flow Reglme) 6/1/00 

a 
1600 

1598- 

1596- 

1594- - r 
c 
0 .- 
5 m 

1592- 

1590- 

1588- 

1586, 
4000 

Statton (ft) 

R~ver = Apache Junct FRS Reach = Sp~llway RS = 16 001 
k 15 4 -15 4 

0 
2 

moo 8000 10000 12000 

Legend 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

14000 



East S ~ d e  SIS - Apache Junction FRS 113 Splllway Flow (M~xed Flow Regime) 6/1/00 
Rtver = Apache Junct FRS Reach = Spillway RS = 16 086 

EG PF 1 

WS PF 1 

Bank Sta 
- -- 

A 

5 
c 
0 - 
5 m 

12000 13000 

Statton (It) 



East Side SIS - Apache Junction FRS 113 Spillway Flow (Mixed Flow Reairne) 6/1/00 

a 
I 

- ,  
River = Apache Junct FRS Reach = Spillway RS = 16.182 I 

- 
WS PF 1 - 
Ground 
I 

lneff 

/ Bank Sta / 

I station (ft) 



East S~de SIS - Apache Junction FRS 113 Splllway Flow (M~xed Flow Regime) 6/1/00 
Rlver = Apache Junct FRS Reach = Splllway RS = 16 265 

161 2- k 15- >i 
0 
- 15 

2 

EG PF 1 

1610- 
*- 

lneff 

1608- 

1606- 

- 1604- 
5 
c 
0 - 
9 m iz 

1602- 

1600- 

1598- 

1596- 

1 5 9 4 7 7  
4000 6000 8000 10000 12000 14000 

Stallon (n) - 





East Side SIS - Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 
River = Apache Junct FRS Reach =Spillway RS = 16.451 



Station (ft) 



East S~de SIS - Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 

1626- 

1624- 

1622- 

1620- 

- 1618- 
E 
C 
P +. 
9 
0, - 
W 

161 6- 

1614- 

1612- 

1610- 

16081 

Stat~on (ft) 

R~ver = Apache Junct FRS Reach = Splllway RS = 16 585 
k 15 >a 15 

0 
4 

2 
8 

4000 6000 8000 I0000 12000 14000 

Legend 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

16000 



East S~de SIS - Apache Junct~on FRS 113 Sp~llway Flow (Mixed Flow Reglme) 6/1/00 

1628 

1626- 

1624- 

1622- 

- 1620- 
5 
C e - 
9 m 

1618- 

161 6- 

1614- 

1612- 

16107 
4000 

River = Apache Junct FRS Reach = Sprllway RS = 16 678 

k 15 4 -15 d 
0 
2 

A A 

WOO 8000 I0000 12000 14000 

Station (tl) 



East Side SIS -Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 
Rtver = Apache Junct FRS Reach = Splllway RS = 16 775 

1626/15 >a 0 j5- I Leaend 1 

WS PF 1 - 
Ground 
A- 

lneff 

Bank Sta L-- 



I Station (ft) 

East S ~ d e  SIS -Apache Junct~on FRS 1/3 Splllway Flow (Mixed Flow Regime) 6/1/00 

1628 

1626- 

1624- 

- s 
C 
8 - 
9 m 
ii 

1622- 

1620- 

R~ver = Apache Junct FRS Reach = Splllway RS = 16 860 
k .I5 >it--------- 15 

0 
4 

3 
5 

Legend 

EG PF 1 

WS PF I 

Ground 

Bank Sta 



East S~de SIS - Apache Junct~on FRS 113 Splllway Flow (Mixed Flow Regme) 6/1/00 

1640 

1635- 

- 
E 
6 

1630- 
> m 
El 

1625- 

1620, 

Stat~on (fl) 

Rlver = Apache Junct FRS Reach = Splllway RS = 16 919 
k 15 - 15 4 

0 
3 
5 

4000 6000 8000 lOOW 12000 14000 

Fi - A Bank Sta 

16000 





East Side SIS -Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 
Rlver = Apache Junct FRS Reach = Splllway RS = 17 046 

k 15 ,k 15 
0 

4 
Legend 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

7 
16000 

Station (it) 



East S~de SIS - Apache Junction FRS 1/3 Splllway Flow (Mixed Flow Regime) 6/1/00 
River =Apache Junct FRS Reach = Splllway RS = 17 11 1 

1646 k 15 .- 15 
0 
2 

1644- 
1 

Bank Sta 

I Station (n) 



East Side SIS -Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 
River = Apache Junct FRS Reach =Spillway RS = 17.186 

'"07'" d.kp.15 
0 
2 .- - 

. 
Ground 
A- 

lneff 

Bank Sta 

16324 
4000 6000 8000 I0000 12000 14000 

Station (ft) 



East Side SIS -Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 
River = Apache Junct FRS Reach = Spillway RS = 17.262 

Station (ft) 



East Side SIS -Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 
River =Apache Junct FRS Reach = Spillwav RS = 17.336 

Legend 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

7 
14000 

Station (ft) 



East Side SIS -Apache Junct~on FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 

e 
R~ver = Apache Junct FRS Reach = Splllway RS = 17 480 

1658- 15 
0 
2 

1656- 

Bank Sta 

1644- 

1642, 
4000 5000 6000 7000 8000 WOO 10000 11000 12000 



East S~de SIS -Apache Junct~on FRS 113 Splllway Flow (Mixed Flow Regme) 6/1/00 

1660 

1658- 

1656- 

1654 
- 
5 
C 
P .- 
9 m 
m 

1652- 

1650- 

1648- 

16467 

Rlver = Apache Junct FRS Reach = Spillway RS = 17 601 
k 15 -15. 

0 
2 

Bank Sta 

5000 6000 7000 8000 WOO 10000 11000 12000 

Stailon (ft) 



I Station (ft) 



East Side SIS - Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 
River = Apache Junct FRS Reach = Spillway RS = 17.761 

Ground 

Bank Sta 

I Station (ft) 



station (It) 

East S~de SIS -Apache Junct~on FRS 113 Spillway Flow (M~xed Flow Regime) 6/1/00 
Rlver =Apache Junct FRS Reach = Sp~llway RS = 17 844 

1680- 

1675- 

- 
E. 
C 

1670- 
9 m 
iii 

1 6 8 5 8  15 >- 15 
0 

H 
2 
8 

T 

Legend 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 



East S~de SIS - Apache Junct~on FRS 113 Splllway Flow (M~xed Flow Regme) 6/1/00 

1676 

1674- 

1672- 

1670- - 
5 
C 
P + 
? m 

1668- 

1666- 

1664- 

16627 

Rlver = Apache Junct FRS Reach = Splllway RS = 17 941 
k 15 15 4 

0 
2 
8 EG PF 1 

Bank Sta 

4000 5000 6000 7000 8000 9000 10000 11000 12000 

Stallon (ft) 



East Side SIS -Apache Junct~on FRS 113 Spillway Flow (Mixed Flow Regme) 6/1/00 
Rlver = Apache Junct FRS Reach = Sp~llway US = 18 051 

1678- 15 - a .- 15 
0 
2 
8 

--C 

1676- 
Bank Sta 

Station (It) 



East Side SIS - Apache Junct~on FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 

1686 

1684- 

1682- 

1680- - 
E 
c 
0 + 
? 
a, 
iii 

1678- 

1676- 

1674- 

1672-1 

Stailon (n) - 

R~ver = Apache Junct FRS Reach = Splllway R S  = 18 171 
k 15 - 

0 
r i k - - - - - - - - 1 5 , -  

2 
Legend 

EG PF I 

W S  PF 1 

Ground 

Bank Sta 

------ 

I 

L 

4000 6000 8000 10000 12000 



- 

East Side SIS -Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 
R~ver = Apache Junct FRS Reach = Sp~llway RS = 18.247 

0 
2 ' - . I 5 7 ! ! Z 3  8 - 

WS PF 1 

t Bank Sta 

Station (ft) 



East Side SIS -Apache Junction FRS 113 Splllway Flow (M~xed Flow Regime) 6/1/00 

1690- 

1688- 

1686- 

- r 
c 
2 1684- 
9 m 
E 

1682- 

1680- 

1678- 

Rlver = Apache Junct FRS Reach = Splllway RS = 18 320 
k 15 p- 15 

0 
2 
5 

. 
Bank Sta 

4000 5000 6000 7000 8000 9000 10000 11000 12000 

Statlon (It) 



East Side SIS -Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 I 
I River = Apache Junct FRS Reach = Spillway RS = 18.397 I 

Station (n) 



East S~de SIS -Apache Junct~on FRS 113 Splllway Flow (M~xed Flow Regime) 6/1/00 

1698 

1696- 

1694- 

- 
5 
C 
Z? - m > 
a, 
B 

1692- 

1690- 

16887 

Statlon (ft) 

Rlver = Apache Junct FRS Reach = Splllway RS = 18 481 
k 15 4-09 4 

0 
2 
8 

. . 

4000 5000 6000 7000 8000 9000 10000 11000 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

12000 





East S~de SIS -Apache Junct~on FRS 113 Splllway Flow (Mlxed Flow Reglrne) 6/1/00 

1708 

1706- 

1704- 

E 
c 
0 + 
? 
a, 
iil 

1702 

1700- 

Rlver = Apache Junct FRS Reach =Spillway RS = 18 654 
k 15 ,I. ie-- 09- 

0 1 Legend 
2 5 
8 EG PF 1 

WS PF 1 

Ground 

Bank Sta 

. 

1 6 9 8 7 . .  , 8 , .  . . , . . . . , . . .  , . . . , , , , , , , , . ,  
4000 5000 6000 7000 8000 9000 10000 11000 

Station (ft) 



East Side SIS - Apache Junct~on FRS 1M Spillway Flow (Mixed Flow Reairne) 6/1/00 

1700 
5000 6000 7000 8000 9000 1 WOO 11000 12000 13000 

I Station (ft) 



East S~de SIS -Apache Junct~on FRS 113 Sp~llway Flow (Mixed Flow Reg~rne) 6/1/00 

1722 

1720- 

1718- 

1716- 

- 
55  
C 

1714- 
9 m 
i 

1712- 

1710- 

1708- 

17067 

Stat~on (ft) 

Rlver = Apache Junct FRS Reach = Splllway RS = 18 817 
k 15 *- 0 9 & 4 0  k p . 0 9  

2 
8 

A .. 
I 

1 
, . , , . 

6000 7000 8000 9000 10000 11000 12000 13000 



East S ~ d e  SIS -Apache Junct~on FRS 113 Spillway Flow (Mixed Flow Regme) 6/1/00 
River = Apache Junct FRS Reach = Sp~llway RS = 18 920 

1722- k A 15 .-L 09-*0.9 
0 
2 

Legend 

8 
EG PF 1 

WS PF 1 

Ground 

1720- Bank Sta 

1718- 

- 
E- 
C 
P - 
9 m w 

1716- 

7 

1714- 

I station (ft) 



East S~de SIS -Apache Junct~on FRS 113 Splllway Flow (M~xed Flow Reglme) 6/1/00 

1724 

1722- 

1720- 

- 
5 
C 
0 - 
9 m 
IY 

1718~ 

1716- 

17147 

Station (ft) 

River = Apache Junct FRS Reach = Spillway RS = 19 012 
k 15 % J ~ o Q - . I ~ + o B I  

0 0 
9 2 

8 

5000 6000 7000 8000 9000 10000 1 1000 12000 

Legend 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

13000 



East Side SIS - Apache Junction FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 
River = Apache Junct FRS Reach = Spillway RS = 19.1 10 

~ . 1 5 ~ . 0 9 ~ . 1 5 ~ . 0 9 ~ 1 ~ . 0 9 ~ . 1 5 ~ . 0 9 ~ . ~ . 0 9 ~ . 1 5 ~ . 0 6 ~  
0 Legend 

EG PF 1 

WS PF 1 

Ground 

Bank Sia 

Station (It) 



East Side SIS -Apache Junct~on FRS 113 Splllway Flow (M~xed Flow Reglrne) 6/1/00 
R~ver = Apache Junct FRS Reach = Splllway RS = 19 208 

Legend 

8 

WS PF 1 

Ground 

Bank Sta 

9000 I0000 11000 12000 13000 

Statlon (R) 



I Station (tt) 

East Side SIS -Apache Junct~on FRS 113 Spillway Flow (Mixed Flow Regime) 6/1/00 

1746 

1744- 

1742- 

- 
E 
C 

1740- 
9 m 
Li 

1738- 

1736- 

17347 
6000 

R~ver = Apache Junct FRS Reach = Sp~llway RS = 19 303 
k 09 .b 09- 06 

0 
2 
8 

A 

------ A 

. . . , . , , , , , , , , m 

7000 8000 9000 10000 11000 12000 13000 



East S~de SIS -Apache Junct~on FRS 113 Splllway Flow (M~xed Flow Regime) 6/1/00 

1754- 

1752- 

1750- 

1748- 

3? - 
C 
0 .+ m > 
ol 
E 

1746- 

1 
1744- 

1742- 

Stat~on (n) 

Rlver = Apache Junct FRS Reach = Splllway RS = 19 410 
r 09 9 k  09-06 

0 
# 

2 
8 

1 7 4 0 8 . .  . , , , , . . . . . . . . . . . . . . . . . . . . . . .  
6000 7000 8000 9000 10000 11000 12000 

iq A 
Bank Sta 

13000 



I Station (ft) 



East S~de SIS -Apache Junct~on FRS 113 Splllway Flow (Mixed Flow Regime) 6/1/00 

1764 

1762- 

1760- 

5 
C 

1758- 
> 
0) 

1756 

1754- 

1752, 

Statlon (fl) 

R~ver = Apache Junct FRS Reach =Spillway RS = 19 581 
k 09 .- 06 4 

0 
2 
8 

t 

6000 7000 8000 9000 10000 1 1000 

Legend R 

12000 



East Side SIS - Apache Junction FRS 113 Spillway Flow (Mixed Flow Reoirne) 6/1/00 - .  
River = Apache Junct FRS Reach =Spillway RS = 19.665 

1 7 7 0 0  -1: .064 . k1<.06-# 
0 Legend 

EG PF 1 

WS PF 1 

Ground 

1760- 

17587 
W O O  7000 8000 9000 I0000 11000 12000 

Station (ft) 



East S~de SIS - Apache Junction FRS 113 Spillway Flow (M~xed Flow Regime) 6/1/00 

Legend 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 

12000 

1776- 

1774- 

1772- 

- 
5 
C 
0 

1770- 
> 
a, - 
W 

1768- 

1766- 

Stallon (it) 

R~ver = Apache Junct FRS Reach = Sp~llway RS = 19 735 

k 09 06- 028- 06- 

17641 
6000 7000 8000 9000 10000 11000 



Legend 

EG PF 1 

WS PF 1 

Ground 

Bank Sta 



- 

East S~de SIS - Apache Junct~on FRS 113 Sp~llway Flow (Mixed Flow Reglme) 6/1/00 

1815 

1810- 

1805- 

1800 

- 
5 
C 

8 1795- 
? 
IU 

1790- 

1785- 

1780- 

17757 

Slatlon (ft) 

Rlver = Apache Junct FRS Reach =Spillway RS = 19 896 

k 06 4 
0 
d o 6  

2 
8 EG PF 1 

WS PF 1 

Ground 

, , , 8 

7500 8000 8500 9000 9500 10000 10500 

Bank Sta 

11000 



I station (fi) 



East S~de SIS - Apache Junct~on FRS 113 Splllway Flow (Mrxed Flow Reglrne) 6/1/00 
R~ver = Apache Junct FRS Reach = Splllway RS = 19 993 

1810 k 06 

EG PF 1 

WS PF 1 

Ground 

1805 

1800- 
-- 

1795- - r 
r 
P - m > m - 
W 

1790 

1785- 

1780- 

17757 
9600 9700 9800 9900 10000 10100 10200 10300 

Bank Sta 

10400 

Stat~on (ft) 






