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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 spillways of the 
Rittenhouse Flood Retarding Structures (FRS); and, to determine the approximate 
travel time from the spillways to the downstream limit of study for each of the 
flow scenarios. 

1.2 STUDY AREA 
The Rittenhouse FRS is located in Pinal County, Arizona south of US 60 and the 
City of Apache Junction (see Exhibit 1, Location Map). The emergency spillway 
for the Rittenhouse FRS is located at the southeastern end of the structure in 
Section 13 of Township 2 South (T2S), Range 8 East (R8E). 

Immediately below, and running perpendicular to, the Rittenhouse emergency 
spillway is a channel collecting the principal spillway outlet flow. This channel 
turns 90' and forward to the west. The study begins at the upstream bank of the 
principal spillway outlet collection channel. 

The study limit is from the emergency spillway of the Rittenhouse FRS to the 
Southern Pacific Rail Road (SPRR) Bridge, a distance of approximately 7.3 miles 
for the Rittenhouse flow. 

Flows from the Rittenhouse spillway proceed in a typically southwesterly 
direction, to the Queen Creek culvert through Center Arizona Project Canal 
(CAP). The Flow ponds behind the eastern embankment of the CAP because of 
limitation of the culvert capacity, and then overtops the CAP westerly entering the 
Queen Creek Channel. A portion of the flow on the right overbank upstream of 
SPRR Bridge flows along the railroad to the northwest to the Rittenhouse 
Channel. 

1.3 SURVEY AND MAPPING 
As directed by the FCD, this study utilized survey and mapping from several 
sources. The first was new survey and mapping developed specifically for this 
contract (FCD 98-33) and included the area generally described as an approximate 
1.5 mile wide strip from the Rittenhouse FRS spillway to the Maricopa and Pinal 
County line. M & B Aerial Mapping, LLC performed this new mapping 
(References 1) for this study under a subcontract with Michael Baker Jr., Inc. The 
new mapping utilized aerial data gathered on a flight date of July 9, 2000 for the 
Rittenhouse FRS. The elevation datum system for this map is North American 
Vertical Datum of 1988 (1988 NAVD). 

Huitt-Zollars, Inc. performed the Queen Creek main channel portion of the new 
mapping for this study (Reference 2). The area covered an approximate 600 feet 
wide strip from the CAP to the County line. 

East Side Spillway Inundation Study - Riftenhouse FRS FCD 98-33 
Maricopa County, AZ March 2002 

1 





Technical Data Notebook 

AZTEC Engineering provided field and ground control survey for the contract. 

Topographic mapping prepared under FCD #86-23, the Queen Creek Area 
Drainage Master Study ADMS (Reference 3), was used for the area west of the 
Maricopa and Pinal County line. This mapping was not available from the 
District in digital form. It was supplied to Baker as paper maps of scale 1" = 200' 
and as raster image files (.tif format) scanned by the District at a 1" = 200' scale. 
The elevation datum system for this raster image map is National Geodetic 
Vertical Datum of 1929 (1929 NGVD). Conversion factor 1929 NGVD to 1988 
NAVD is +1.98 feet. 
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SECTION 2.0 HYDRAULICS 

2.1 METHODOLOGY 

2.1.1 Modeling 
All hydraulic analyses were performed by step backwater calculations using the 
USACE's HEC-RAS, version 2.2 (Reference 4). This version can perform only 
one-dimensional flow calculations. 

Separate HEC-RAS models were developed in the upstream right overbank area 
and the downstream main channel area for each of the three flow scenarios in case 
to specify different effective flow limits for the three discharges. 

Two groups of HEC-RAS model were developed based on different mapping 
systems. The existing mapping (Reference 3) was made in October 1986, which 
was approximately 14 years ago. The elevations at the overbank area on this 
mapping were approximately two feet lower than that on the digital mapping 
(Reference 1 and 2), however, the channel bed elevation was approximately 2 feet 
higher than that on the digital mapping (Reference 1 and 2). Although there are 
differences in mapping systems, the floodplain boundaries were tied in at the joint 
cross section. Upstream of the county boundary, models were developed based on 
digital mapping data. The upstream HEC-RAS model was started at the county 
boundary and terminated at the upstream emergency spillway. Downstream of the 
county boundary, models were developed based on existing mapping (Reference 
3) by manual interpolation of the topographic data. The downstream HEC-RAS 
model was started at immediately upstream of the SPRR Bridge and terminated at 
the county boundary. Part of the model of Queen CreekISanokai Wash Hydraulic 
Master Plan - Queen Creek HEC-RAS (0.21 miles downstream of SPRR Bridge) 
(Huitt-Zollars, Inc.) were used to provide starting water surface elevations. 

Right and Left overbank area models were developed due to overbank flow at 
downstream of Vineyard Road and downstream of CAP. 

A HEC-RAS model was also developed for the split flow flooding area at the 
upstream SPRR Bridge along the railroad to northwest. This model was 
developed based on existing mapping (Reference 3) by manual interpolation of 
the topographic data. The upstream of flooding area obtained from this model will 
tie in with downstream model flooding area. 

2.1.2 Discharges 

Discharges for the three flow scenarios were determined and provided by the 
FCDMC. The discharges given are: 
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elow Rittenhouse FRS 

Discharges utilized for the three flow scenarios determined for the different 
models are: 

pstream Left overbank below CAP 

pstream Main channel below 

ownstream Main channel at 

ownstream Main channel below 

copa County Boundary 

The discharges are based on the assumption that there is no flow obtained or lost 
through the CAP. The discharges at upstream left and right overbank areas were 
determined by HEC-RAS model flow distribution information. The areas covered 
by each model are shown in Exhibit 2. 

2.1.3 Flow Regime 

A mixed flow regime was assumed to account for both supercritical and 
subcritical flow conditions for upstream models. 
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2.1.4 Starting Water Surface Elevation 

The normal depth or slope-area method was used as the downstream boundary 
condition for the downstream models. Downstream staring water surface 
elevations, 1446.75, 1444.86 and 1440.85 for the full, 213 and 113 spillway flows, 
respectively were obtained through the existing HEC-RAS model (0.21 miles 
reach) for the main channel models. This results were shown in Appendix C. A 
slope of 0.034 ftlft was used as the downstream boundary condition for the right 
overbank models for all 3 discharges. 

Through the county boundary (cross section 13.351), the calculated water surface 
elevations from downstream models were used as upstream model boundary 
conditions. The conversion factor 1.98 was used to obtain the upstream water 
surface elevations. For the main channel models, downstream water surface 
elevations of 1455.86, 1455.43 and 1454.18 were used for full, 213 and 113 flow 
discharge scenarios respectively. For the right overbank models, downstream 
water surface elevations 1480.70, 1481.39 and 1481.76 were used for full, 213 and 
113 flow discharge scenarios respectively. 

For the upstream left overbank models, water surface elevations in the main 
models were used as starting water surface elevations. 

2.1.5 Cross Section Layout 

For the new digital mapping developed for this study, cross sections for HEC- 
RAS were developed from a digital terrain model (DTM) using BOSS 
International's RiverCAD, version 3.5, s o h a r e  (Reference 5). Cross sections in 
areas of existing mapping provided by the FCDMC were developed by manual 
interpolation of the topographic data. Spacing of cross sections was 
approximately every 1000 ft except where topographical features warranted a 
deviation from this spacing and in the shallow flooding area. 

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

The most upstream cross section 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. 

2.1.6 Channel Stationing 

Flows out of the emergency spillway and over the CAP have not occurred 
historically. Therefore, there is no existing channel downstream of the 
Rittenhouse FRS formed from these flows. Channel stations have been estimated 
based on topographic features and engineering judgement. 

Channel stations downstream of the Rittenhouse FRS were developed as follows: 

Channel stations upstream of the CAP were developed based on the 
width of the emergency spillway. 
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As flows overtopping the CAP will encounter low resistance (nearly 
bare ground), the center lower portion of the topwidth of the cross 
sections, therefore, have been designated as channel. The widths are 
from 1200 to 2300 feet adjacent to the CAP. 

Downstream of the CAP, flows fall into the Queen Creek channel. 
Therefore, the existing channel was used to designate the channel 
stations. 

Channel stations remained the same for all three flow scenarios. 

2.1.7 Hydraulic Baseline 

The hydraulic baseline is located within the channel stations and follows the same 
path described in section 2.1.6 Channel Stationing. 

2.1.8 Manning's 'n' Values 

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

The area from the Rittenhouse FRS to approximately 1500 feet downstream of the 
CAP consists of natural desert vegetation. The 'n' values for the channel portion 
are 0.040 to 0.045, and for the overbank area are 0.050 to 0.060. 

The area fiom the SPRR Bridge to approximately 1500 feet downstream of the 
CAP consists of natural channel and agricultural land. The 'n' values for the 
channel portion is 0.035 and for the overbank area is 0.050. 

For the area with bare ground, road and irrigation canal, the 'n' values used are 
0.030 to 0.035. 

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

2.1.9 Expansion Ratios 

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 6). 

Expansion ratios were assumed to be 2:l in this study for all flow scenarios. 

2.1.1 0 Contraction Ratios 

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

Contraction/Expansion (cle) coefficients of 0.1 and 0.3, respectively, were used 
for most of the modeling. The cle coefficients of 0.310.5 were used where a 
bridge is located until flows had fully expanded. 
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2.1.12 Calibration 

Flow has never occurred over the Rittenhouse FRS emergency spillways. 
Therefore, there are no high water marks or flood records to calibrate against so 
calibration is not possible. 

2.2 SPECIAL PROBLEMS 

2.2.1 Queen Creek Culvert through the CAP 

Queen Creek crosses through both embankments of the CAP as a pipe culvert (see 
Photo 2.2.1.a and b). 

The capacity of the culvert at the CAP was analyzed using HY8 (Reference 7). 
Tailwater elevations were calculated using a 48 feet width channel with an "n" 
value of 0.05 and a slope of 0.09 M. A rating curve was generated for obtaining 
the culvert discharge capacity. The HEC-RAS computed water surface elevations 
at cross section 18.012 were used as upstream water surface elevations. 

Photo 2.2.1.a. Looking upsbeam (east) over the CAP Culverts (Photo date June 4,2001) 

The computed culvert capacities for the 3 flow scenarios based on the rating curve 
generated in the HY8 were: 
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The culvert at the CAP was not included in the HEC-RAS modeling. The culvert 
discharge has been deducted fiom the total discharge at cross sections 17.907 and 
17.882 during the HEC-RAS modeling. 

mi- 

Photo 2.2.1.b. Outlet of the culvert through the CAP. (Photo date March 23,2000) 

2.2.2 Flows over the CRP 
Cross sections 17.907 and 17.882 respectively reflect the east and west CAP top 
of embankment elevations. 

Flows may occur to the north and the south between the eastern CAP embankment 
and the Rittenhouse FRS structure but there is no flow loss fiom the north and the 
south. 

Flows overtopping the eastern CAP embankment will likely continue down the 
CAP canal until the capacity of the CAP is reached. No attempt was made to 
estimate the magnitude of these flows or the capacity of the CAP. 

For the purposes of this study, it was assumed that the entire spillway discharges 
for all three flow scenarios would overtop the CAP. Additionally, it was assumed 
that there would be no erosion or breach of the CAP embankments. Cross 
sections were taken along the east and west top of banks. 

Flows overtopping the western CAP embankment at the south of irrigation canal 
(south of station 9750) will likely continue down to the west. The water surface 
elevations at the south overbank area, downstream of the CAP, were analyzed 
separately fiom the main channel. Flows return to the Queen Creek channel 
upstream of Schnepf Road (cross section 16.563). 

Flows overtopping the western CAP embankment at the north overbank area 
(north of station 12100), will likely continue to the west until reaching an earthen 
diversion structure 1000 feet downstream of the CAP. Then, flow turns south, 
back to the main channel. In the case of CAP failure at the overbbank area, the 
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area downstream of the earthen diversion structure is subject to flooding since the 
flow can over to^ the structure. 

Photo loking north on the western CAP embankmen ntn date June 3,2001) 

Photo 2.2.2.b. Looking south on the western CAP embankment. (Photo d a t ~  3,2001) 

2.2.3 Gravel Pits along Queen Creek 
There are several gravel pits adjacent to and within the Queen Creek channel 
between Vineyard Road and the CAP. Some of the pits are 30 to 40 feet deep. 
The pits adjacent to the main channel were blocked in the HEC-RAS models. The 
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pits connected with the main channel were also blocked from the bottom to the 
effective flow depths. The pits are included in the flooding area. 

2.2.4 Bridge at Schnepf Road 

There is no survey data for the Bridge at Schnepf Road. The bridge information 
used in HEC-RAS modeling is obtained fiom the existing HEC-RAS model, 
Queen CreekISanokai Wash Hydraulic Master Plan - Queen Creek HEC-RAS, 
generated by Huitt-Zollars, Inc. provided by FCDMC. From the model the bridge 
cross section is large enough to pass the full flow discharge. 

Photo 2.2.4 Looking downstream (west) at Schnepf Road Bridge (on east side of 
the bridge). (photo datein ~ a y  14,2001) 

2.2.5 Culvert at Vineyard Road 

Queen Creek crosses under Vineyard Road in five 8' X 5' CBCs. The capacity of 
the culvert was analyzed using H Y 8  (Reference 7). Tailwater elevation 1479.25 
feet, obtained fiom backwater analysis for full channel folw, was used in the 
analysis. A rating curve was generated for obtaining the culvert discharge 
capacity. The HEC-RAS computed water surface elevations at cross section 
14.512 were used as upstream water surface elevations. 

The computed culvert capacities for the 3 flow scenarios based on the rating curve 
generated in the H Y 8  were: 
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The culvert at the CAP was not included in the HEC-RAS modeling. The culvert 
discharges were deducted from total flow at cross section 14.489 for the HEC- 
RAS modeling. 

Photo 2.2.5.a. Looking upstream (east) at Queen Creek Culvert at Vineyard Road 
(on west side of the culvert). (Photo datein May 14,2001) 
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Photo 2.2.5.b. Looking upstream (east) at Vineyard Road. photo date in May 14,2001) 

2.2.6 Flows over the Vineyard Road 
Because of the limited capacity of the culvert under the Vineyard Road, flows 
overtop Vineyard Road and travel to the right overbank area downstream of 
Vineyard Road. The estimated discharges for the full, 213 and 113 flow scenarios 
are 6550,3340 and 600 cfs respectively. 

It appears that flows will not return to the main channel until downstream of the 
county boundary at cross section 13.212 because of higher road and land 
elevations between the overbank area and main channel. 

Separate modeling was done for the right overbank area to give reasonable 
flooding boundaries on both the upstream and downstream sides of the county 
boundary. 

HEC-RAS 3.0.1 version (Reference 8) was used for the analysis in order to model 
the quantity of flow returning to the main channel. The printout results were show 
in the Appendix C. 

The discharges in the main channel were estimated assuming that there was no 
road and culvert at the Vineyard Road (cross section 14.489). This gives a worse 
condition for the downstream main channel, in case the road washes out due to 
flooding. The estimated discharges are 10900,9200 and 4667 cfs for the full, 213 
and 113 flow scenarios respectively. 

2.2.7 Blocked Obstructions 
There are several irrigation ponds and lower areas (north of station 14000) that are 
not connected with the flooding area. These areas were blocked in the HEC-RAS 
modeling. Blocked obstructions were also used in the HEC-RAS modeling at the 
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limits of the flooding to prevent HEC-RAS from showing ineffective flow areas in 
non-flow areas. 

2.2.8 SPRR Bridge Capacity 
The SPRR Bridge can pass the 213 and 113 flow discharges, but not the full flow 
discharge. A split flow model was done for the full flow scenario. The model 
indicates that 2470 cfs will overtop the right overbank area upstream of the SPRR 
Bridge. This flow will continue to the northwest along the railroad. 

Photo 2.2.8.a. SPRR Bridge looking downstream (Photo date May 14,2001) 

Photo 2.2.8.b. SPRR Bridge upstream right overbank area photo date ~ a y  14,2001) 
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a SECTION 3.0 FINAL RESULTS 

3.1 OVERTOPPING OF CAP 
Based on the effective flow limits, the flooding will be contained within the 
mapping generated under this study for that area west, or downstream, of the 
CAP. Cross sections 17.907 and 17.882, located along the CAP'S top of east and 
west banks, respectively, show the flows to be uncontained at the limit of the new 
mapping on the north side but contained with the additional topographic data from 
the McClain Harbers mapping (Reference 9). It was assumed for this study that 
flows are contained within the mapping area. 

If spillway flows seek out a low point in the CAP banks and cross the CAP at that 
location and/or cause a breach in the CAP embankment, flooding could be 
concentrated in an area other than that identified under this study. Flow depths 
would depend on the particular topographic and land use conditions of that area 
and, therefore, could be greater or less than those computed in the models 
presented in this study. Identification of such potential locations was beyond the 
scope of this study. 

There is the potential for flooding to occur at the north and the south overbank 
areas on the plan sheets if the CAP canal banks fail north and/or south of the 
limits of the mapping prepared under this study. These two areas have been noted 
as area subject flooding due to CAP failure. 

3.2 FLOW DOWNSTREAM OF THE CAP TO SCHNEPF ROAD 
The left bank flooding boundaries were delineated based on the left overbank 
models. The right bank flooding boundaries were delineated based on the 
upstream main models but were adjusted in the cross sections containing gravel 
pits. For full and 213 flow scenarios, the gravel pits were included in the flooding 
area. The map shows that only limited flow can split into the pit upstream of 
cross section 17.319. When the pit is full, the water will flow out from 
downstream edge and continue to the west. Therefore, the right bank flood 
boundaries were adjusted based on estimated flow boundaries. In this area, notes 
have been added to the plan sheets indicating that the delineation has been 
"adjusted by hand" at individual cross sections. For the 113 flow scenario, the 
boundary was delineated based on the upstream main model results. 

3.3 FLOW FROM VINEYARD ROAD TO COUNTY BOUNDARY 
The right bank flooding boundaries were delineated based on the upstream right 
overbank models. It was assumed for this study that the right bank will be in 
place during the flooding, therefore, overbank flow could not return to the main 
channel until it reached cross section 13.307 at the downstream end of the county 
boundary. This assumption gives the worst scenario for right overbank area 
modeling. 
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The inundation area is a relative shallow flooding area on the right overbank and 
the average depths in the area are less than 1.5, 1.0 and 0.5 feet for the full, 213 
and 113 flow scenarios respectively. 

The left bank flooding boundaries were delineated based on the upstream main 
models. To give the worst scenario, the discharges used in the three flow scenarios 
have been estimated under the condition that the road and the culvert at Vineyard 
Road cross section have been washed out. This is likely since the design 
frequency for the road and the culvert is lower than the frequency of the given 
discharges. 

3.4 FLOWS AT THE COUNTY BOUNDARY 
Downstream models were used to delineate the inundation area downstream of the 
county boundary. The inundation limits tie in with the upstream limits at the 
county boundary (cross section 13.351). The downstream models gave the wider 
flooding boundaries for all three flow scenarios. Therefore, their results were 
used for the delineations in this cross section. 

3.5 FLOWS DOWNSTREAM OF THE COUNTY BOUNDARY 
The right bank flooding boundaries were delineated based on the downstream, 
right overbank models. From cross section 13.307, the ground elevation between 
the right overbank area and the main channel becomes lower. Therefore, flows 
begin to split back to the main channel. The right overbank discharges at cross 
section 12.827 were 510, 300, and 130 cfs for the full, 213 and 113 flow scenarios 
respectively. The remaining flow will travel northwest along the SPRR. 

The left bank flooding boundaries were delineated based on the downstream main 
models. The 113 and 213 flows can pass through the SPRR Bridge to the 
downstream channel. The split flow happened at the right bank immediately 
upstream of the bridge for the full flow. The result shows that approximately 
11020 cfs discharge can pass through the SPRR Bridge. Therefore 2980 cfs of 
discharge will flow northwest along the SPRR in the full flow scenario. 

3.6 FLOWS ALONG THE SPRR 
A HEC-RAS model was generated to estimate the inundation limits along the 
SPRR from the Queen Creek right bank to the Rittenhouse Channel at the 
intersection of Ellsworth Road and Queen Creek Road. The study method for 
this area is approximate and the cross section data and Manning's "n" values were 
generated accordingly. 

Modeling results show that small amounts of flow may overtop the railroad 2400 
feet downstream of the SPRR Bridge for the full flow scenario. The estimated 
spill discharge is 130 cfs. There are no overtopping flows for the 113 and 213 flow 
scenarios. The flow over the railroad would be a shallow sheet flow which the 
depth would be expected to be less than 0.5 feet, and it would flow directly back 
to the Queen Creek channel. 

East Side Spillway Inundation Study - Rittenhouse FRS FCD 98-33 
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There is a three-pipe culvert crossing the railroad upstream of Ocotillo Road. 
Field photos show that the pipes have been buried half way. This culvert was not 
considered during the modeling because the culvert was not well maintained. 

The limit of the study is along the SPRR. It is assumed that all flows remain on 
the north of the railroad. Flows crossing railroad to the south is not analyzed. 

Several flooding areas are delineated based on the analysis results. The inundation 
depths and flow velocities are shown on the plan sheets for the full, 213 and 113 
flow scenarios. 

Photo 3.6.b. SPRR Culvert Outlet (downstream) (Photo date July, 2001) 

East Side Spillway Inundotion Sm&- Ritienhouse FRS FCD 98-33 
Moricopa County, AZ March 2002 
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a 3.7 INUNDATION LIMITS 
Due to the nature of the topography of this area causing 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. 
In these areas, notes have been added to the plan sheets indicating that the 
delineation has been "adjusted by hand" at individual cross sections. 

3.8 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 main washes and serves as an indicator of 
when the Queen Creek main channel below the Rittenhouse FRS 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. in the 
lower limits of the study may experience peak flooding. 

East Side Spillway Inundation Study - Rittenhouse FRS FCD 98-33 
Maricopa County, AZ March 2002 
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APPENDIX A: REFERENCES 

A.l Data Collection Summary 
With the exception of the new mapping generated under this study, the FCDMC 
provided the data used in this inundation study. 

Data obtained from the District follows: 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

McLain Harbers Co., Inc., Topographic Mapping prepared for the Flood 
Control District of Maricopa County (FCD 93-51), Rittenhouse FRS, Index 
and Sheets 1 through 11 of 11, June 30, 1995. 

Wood & Associates, Inc., Aerial Photographs for Oueen Creek Area Drainage 
Master Study prepared for the Flood Control District of Maricopa County 
(FCD 86-23), September 26, 1986. 

Wood & Associates, Inc., Topographic Mapping for Queen Creek Area 
Drainage Master Study prepared for the Flood Control District of Maricopa 
County (FCD 86-23), November 22, 1986. 

A.2 Referenced Documents 
1. M & B Aerial Mapping, LLC, Digital Files for Topographic Mapping of Area 

Downstream of Rittenhouse FRS, Scale 1:2,400, Contour Interval 2 feet, 
Flight Date July 9,2000. 

2. Huitt Zollars, Inc. Oueen Creek & Sanokai Wash Prolect Survev Report. July 
23.2000. 

3. Topographic Mapping for Queen Creek Area Drainage Master Study, Scale 
1:2,400, Contour Interval 2 feet, Flight Dates October 19 and November 22, 
1986. 

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

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

6. U.S. Department of the Army, Corps of Engineers, Hydrologic Engineering 
Center, HEC-RAS. River Analvsis Svstem. Hvdraulic Reference Manual, 
Version 2.0, Davis California, April 1997. 

7. FHWA Culvert Analysis, HY8, Version 6.0. 

8. U.S. Department of the Army, Corps of Engineeys, Hydrologic Engineering 
Center, Computer Promam HEC-RAS: River Analvsis Svstem, Version 
3.0.1, Davis, California, March 2001. 

East Side Spillway Inundation Study - Rittenhouse FRS FCD 98-33 
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9. McLain Harbers Co., Inc., Topographic Mapping prepared for the Flood 
Control District of Maricopa County (FCD 93-51), Rittenhouse FRS, Sheet 7 
of 11, June 30, 1995. 
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MICHAEL BAKER JR., INC. 

PHONE CALL REPORT 

PROJECTLOCATION: SIS East Side Structures -Task B S.O. NO.: 23984-002-0000 
DATE: November 30,2000 
CONTRACT NO.: 

From: Felicia Terry To: Tim Murphy 
Repres.: Baker Repres.: FCD 
Phone No.: Phone No.: 602-506-4605 

Subject: Status of Review 

Talked to Tim about Baker's latest submittal (Portion of Bl). He said that he has not had time to review it yet, 
But that Russ Cruff reviewed it and had no comments. Russ said the n-values looked fine. I told him we would 
then continue with the delineation using those n-values. 

I told Tim that because we had 3 different mapping sources, that some of the mapping was not matching 
exactly. We have our mapping that was prepared by M&B and then we have some areas that are strip digital 
mapping that we received from the District and then there is the Topo from the Queen Creek ADMS mapping 
that was scanned. The problem areas are where the strip digital mapping is tying into the Queen Creek 
(scanned) mapping. M&B tied into the digital and those areas match but then the strip digital areas are then 
matched to the scanned sheets and in some areas they do not line up. Tim said he understood and that that was 
ok. He has seen that problem before. We are to document it in the TDN. Tim said we could show the different 
areas of mapping by using a key on the cover sheet. It would be the entire mapping area on the cover sheet with 
mile streets or some kind of references (GM, Williams Gateway) and to differentiate the areas of different 
mapping by using various kinds of shading. This would only need to be shown on the cover sheet and not on 
the mapping portion. He also said that this diagram could be put in the TDN to help show the problem areas 
that are being discussed. 

Tim reiterated that the Queen Creek Wash mapping by Kenney Aerial still has not been approved. They did 
make a submittal but the FCD did not approve it. He will be giving Baker a time extension after the first of the 
year due to this. 

PREPARED BY merry TITLE Assistant Eng. Manager PAGE 1 OF 1 

[project # -file# 1 



Meeting Minutes 
Proiect: Task B -FCD 98-33 B3 Date: May 14,2001 - 

Rittenhouse FRS 
Date of Meeting: May 10,2001 

Subject: Status of Task B d Time of Meeting: 2:00 p.m. 

By: Felicia Terry, P. . Location: Flood Control District Office 
13 13 E. Osborn , Suite 150 
Phoenix, AZ 85014 
Tel(602) 279.1234 Fax (602) 279.141 1 
Email: fterrv@mbakercorp.com 

Attendees: 

Name - A ~ e n c v I C o m ~ a n y  - Phone Facsimile 

Tim Murphy Flood Control District of Maricopa County 602.506.1501 602.506.4601 
Felicia Terry Michael Baker Jr., Inc. 602.279.1234 602.279.141 1 
Albert Romano Michael Baker Jr., Inc. 602.279.1234 602.279.141 1 
Eric Neal Michael Baker Jr., Inc. 602.279.1234 602.279.141 1 
Wei Cui Michael Baker Jr.. Inc. 602.279.1234 602.279.141 1 

- 
1. Introducing New Project Manager 

Felicia Terry introduced Eric Neal, who will be the New Project Manager for the 
Spillway and Gavilan projects. Albert Romano will be assisting and, a technical 
resource. 

2. CAP 

In the vicinity of Rittenhouse Spillway, the CAP is approximately 10-feet higher than 
existing ground. Water will pond behind the CAP then flow to the South towards Queen 
Creek wash and existing culverts that flow over the CAP. Baker has performed weir flow 
calculations to determine the width of flow over the CAP. Tim agreed with performing 
the weir flow calculations. Preliminary delineation shows that the full flow is almost 
confined in Queen Creek Wash. 

Tim recommended that the area directly below the CAP from Rittenhouse Spillway 
contain a note stating that "the area may be subject to flooding if the CAP fails, but no 
depths or velocities were determined". A polygon would be needed to show the area. 
Tim stressed that polygon lines need to be 'snapped' to make sure that it closes so that 
GIS will pick it up. 

219x4 t.20 1 \\PHXI\VOL~WROJ\F~~~~~~\T~E~BUII~U~~S\T~SI~OI doc 
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3. Railroad 

Baker is responsible for the modeling to the railroad. Baker requested the current Queen 
Creek Wash model that would contain the survey of the Railroad Bridge and the bridge 
over Schnepf Road. Tim would talk to Dave Degerness about getting the HEC-RAS 
model or the survey and discharges. If the railroad opening cannot pass the entire 14000 
cfs, Baker will need to model the flow that drains to the north along the railroad to the 
EMF. Tim will research and locate the existing model for the 'area adjacent to the 
railroad, and Baker can use the model to determine the flooding limits along the railroad. 

If there are any GIS questions, call Mark Brewer. Do not spend a lot of time trying to 
figure it out, because Mark can usually answer the question quickly. There is a training 
course that Mark offers that will help consultants on their submittal. Baker has had 3 
people attend the class, and Baker can have others attend. Tim suggested calling Mark to 
set something up. Perhaps Guihua, Wei and Eric could attend. 

5. Sheet Layout • Tim wanted to review the sheet layout before they were actually cut. He would like to 
have a minimal number of sheets and may be able to help with the layout. 

6 .  Flooding Limits 

The District's Dam Safety Group would like to have the flooding limits electronically. 
They do not want the topo, or structures, etc.; just the flooding limits (which should be 
geo-referenced). This will help them to define the property within the flooding limits. 
Baker will get this information to Tim. 

10. Meeting Adjourned at 3:30 p.m. 



Michael Baker Jr., Inc. 
A Unit of MIcber Baker C-ornotiin 

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

Date: June 28.2000 

Location: Flood Control District Office 

Project: Spillway Inundation Study Task B- FCD 98-33 

Topic: Project Progress Meeting 

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

Attendees: Flood Control District of Maricopa County Michael B a d  Inc. 
Tim Murphy Felicia Te 

Discussed the mapping issue for Task B. Baker is planning on submitting the mapping for Task 
B in  ground coordinates. Mapping for Task A was submitted and basically accepted (minor 
comments still pending) w~th  ground coordinates. Therefore Task B will be handled the same 
way. AZTEC will deliver the grid and the ground coordinates with the survey report. 

Baker will write a letter to Tim Murphy concerning this issue. 

a ,, 
Baker showed Tim a problem that they are seeing with the scanned sheets from the Queen Creek 
ADMS. Using the grid ticks on the maps the topography sheets are matched to the adjacent 
sheets. There is a slight overlap between the sheets, and the contours do not match up. After 
trying several times to match the sheets, Baker concluded the mismatch, which is only off by 
approximately I I feet (out of a 1"=200' scale), is due to the scanning process. The scanning 
machine used for this study was nor a flat bed scanner, but had a roller instead. This process 
probably stretched the sheets, which caused a slight mismatch. 

Tim compared the original mylars, which did match up correctly, so i t  is probably the scanner. 
This problem will be documented in the report. 

The final Apache Junction Study will be delivered after the July 4 holiday. 

CC: Tim Murphy . . 
Cathy Regester 
f;el!c~a Terry 



MEETING MINUTES 

Date: May 3,2000 

Michael Baker Jr., Inc. 
A Unit of Mlchad &her C-I& 

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

(602) 279-1234 
FAX (602) 279-1411 

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

Project: Spillway Inundation Study 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 

The primary discussion of this meeting concerned the flooding that was shown to occur beyond 
the aerial mapping limits. This area is north of the mapping. Baker had put together maps 
showing the flooding using the 25,000-cfs with effective flow limits and one without. Baker also 
provided summary output data from the HEC-RAS models. 

In both models flooding is beyond the mapping limits. When effective flow limits are not used 
the depth of flooding averages around 1 foot and a large amount of water spreads to the north. 
Water flows down between the dam and the CAP and then spills over the CAP. 

The 25,000-cfs discharge needs to be investigated. That amount of water is the capacity of the 
spillway but not the designed discharge. The designed Q is closer to 15,000-cfs and the 25,000- 
cfs is not likely to ever occur. 

It seems more reasonable to use: a) the design Q, b) effective limits; and, c) blocked 
obstructions. This would direct the water to flow in  its natural path with a depth that would be 
significant to map. Ineffective flow that is beyond the aerial mapping could be depicted on Quad 
maps. Flows would be captured by the existing wash and taken to and around the GM Proving 
Grounds. Flow arrows could be used to show the flow path. Calculations could be made based 
on the wash capacity and information from the East Mesa ADMP which was prepared by Dibble 
and Associates. This would eliminate the need for additional mapping and should present a more 
realistic picture of what will occur during the flood event. 

A suggestion made by Tim was to widen the channel. Currently the channel is just the width of 
the Powerline Floodway, which is approximately 30 feet. This will be widened to the width of 
the spillway opening to see what effect i t  would have. 
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Page 2of 2 

The District may need to look at placing a berm on the north side of the Powerline FRS spillway 
between the CAP and the dam. This would prevent water from flowing to the north and 
eventually overtopping the CAP in the vicinity of Weekes Wash. 

Discussed the Check surveys for B1. Most of the aerial mapping is well within mapping 
tolerances. Showed Tim the areas that appeared to be out of tolerances. These areas have 
already been shown and discussed with M&B Aerial. M&B looked at the aerial photos again 
and are confident that the mapping is within tolerance. Therefore, Baker accepts the mapping. 

Discussed the status of the aerial mapping for Queen Creek (B3). Tim has received the mapping 
from Huitt-Zollars. He has not had a chance to look at it but will be sending us a copy. Baker 
requested a cost estimate from M&B to map the whole area instead of tying into Huitt-Zollars 
mapping. Baker has not received the cost estimate to date. 

ACTIONS 

Tim to investigate the 25,000 cfs. 
Tim to forward a copy of the Queen Creek Mapping to Baker. 
Baker to widen the channel width in the HEC-RAS model. 
Baker to get mapping estimate from M&B Aenal. 

CC: TimMurphy 
Cathy.Regester 
Felicia Terry 



Michael Baker Jr., Inc. 
A Unit 01 Michael Baker Comom~iii 

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

MEETING MINUTES (602) 279-1234 
FAX (602) 279.141 1 

Date: March 14, 2000 

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 
Vineyard spillway discharges. 



Michael Baker Jr., Inc. 
A Unit 01 MlchaelBaher Cornration 

1313 E. Osborn Road. Suite 150 

MEETING MINUTES Phoenix. Arizona 85014 

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

Date: January 14,2000 

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

Project: Task B - Powerline, Vineyard, Rittenhouse FRS Inundation Study - FCD 98-33 

Topic: Kick-Off meeting 

Attendees: Flood Control District of Maricopa County 
Tim Murphy 
Dave Degenerres 
Joe Tram 

Michael Baker Jr.. Inc. 
Cathy Regester Felicia T 

Baker was given an update on the mapping for Queen Creek that is being prepared by Huitt-Zollars with 
Kenney Aerial as their subconsultant. They have discovered a bust in the topography. The new mapping 
is not able to tie in to the existing Queen Creek mapping. There is a discrepancy between the contours. 
Baker said that they would not be needing this mapping until the end of February or beginning of March. 
FCD will keep Baker apprised of the status of the mapping. Baker will let their subconsultant, M&B 
Aerial know of the situation and they can contact Kenney Aerial directly as it  gets closer to the time when 
this mapping is needed. 

Baker was given permission to manually-cut the cross sections on the existing mapping that was provided 
by FCD. 

FCD gave Baker a list of documents that the District has in their library. Baker will review and research 
the documents from FCD. 

It was discussed how the CAP was going to be modeled for the study. Cumently the canal was to be 
assumed flowing full and the flow from the spillway would just continue to flow over it. FCD mentioned 
that this assumption needs to be stated in a Problem Section or an Assumption Section of the report. Just 
make sure somewhere it  is documented in the report. 



APR-26-00 11:03 Q M  M&B AERIAL 

\ - OnC W. Deer Valley Road Y 206 Phoenlx. AZ 85027 
(623) 900-9883 FAX 18231 5805 18 1 

MBAERIAL@USWEST.NET 

Fnlicia Tcrty 
Bilker En~nccr ing  
1313 E. Osborn Rd#150 
Plloenix, AZ. 85014 

RE: Commcl~ls on cross-scctions 

DC3r Fcliciu 

Ancr re-sclting thc m&ls in question lo rm.ie\i ihc ground shots pmvidcd thc 
found that most o l lhc  ground shots~grcc wilh ihc mapping ar 8hown by thc cmss 
produced b) Bokcr Engit~ccring. A fcw am's on thc cross-scction co~nprisoil plo 
standards. Tl~osc arc the area's t h a ~  wc rc-sct and found that thc ground shors in . 
witlr our Wup. Thcsc shots nrc closc lo onc's i h d l  wad within nwpping rwndr~iu: 
1.2' to 2.3'. ( h r  ground rwbbility from lhc flying hicght I$ from .7 '  to 4 '  ihcrci 
poinls are i s  error. 

If you h a c  any qucstions, plensc call. 

M&B Acriol Mapping. LL,C 
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BZTEC ENGINEERING 

SURVEY REPORT 
for the 

RITTENHOUSE F.R.S. 
SPILLWAY DELINEATION 

T h ~ s  report will detail the results of a survey conducted by RZTEC Engineering during the month of 
August 2000 to establish horizontal and vertical control for aerial mapping on the above project 
(FCD 98-33). The horizontal coordinates are NAD 83(1992) State Plane Coordinates and 
elevations are NAVD 88. Reference was made to a survey report prepared by Huitt-Zollars, 
Inc. for the Queen Creek/Sanokai Wash HMP and East Maricopa Floodway Capacity 
Mitigation Study (FCD 98-26). The intent of this survey is to be on the same horizontal and 
vertical datum as the Huitt-Zollars survey. 

A static GPS network was established incorporating control from the Huitt-Zollars survey and 
from the MCFCD GIS database. NGS control point G-68 appears in both sources and has the 
highest order of accuracy (B order horizontal and 1'' order vertical). The horizontal and vertical 
basis of this survey is point G-68. The table below shows record and measured coordinates and 
elevations for the control points used in the control network. Coordinates shown are & 
coordinates in international feet. 

POINT I.D. I XNAD83 ( YNAD83 I N A V D ~ ~ I D E S C R I P T I O N  
I 

G-68 (RECORD) 
G-68 (MEASURED) 

KLElN 2 (RECORD) 
KLElN 2 (MEASURED) 

1 104 (RECORD) 
1104 (MEASURED) 

794086.092 
794086.092 

827921.190 
827921.129 

825741.380 
825741.390 

8151 17.146 
8151 17.146 

820571.100 
820571.302 

818440.360 
818440.564 

1426.92 
1426.92 

1603.42 
1603.13 

NGS Brass Cap in concrete monument 
NGS Brass Cap in concrete monument 

ADOT Brass Cap atop Rittenhouse Dike 
ADOT Brass Cap atop Rittenhouse Dike 

1579.49 
1579.1 1 

"X" cut on CAP Bridge @ Ocotillo Rd. 
"X" cut on CAP Bridge @ Ocotillo Rd. 



The network points described in the previous paragraph were then used to control RTK GPS 
observations on the aerial panel points for the project. The Arizona Central Zone transverse 
mercator projection and Geoid 99 were used for the RTK survey. A ground adjustment factor 
of 1.000152742 was multiplied by the grid coordinates to get ground coordinates. During the 
survey, four aerial targets from the Huitt-Zollars survey were recovered and tied to this survey 
The table below shows record and measured ground coordinates for the recovered Huitt-Zollars 
points. 

POINT I.D. XNAD83 YNAD83 I NAVD88 
I I I 

PNL 1 (REC) 
PNL 1 (MEAS) 

PNL 2 (REG 

I I 

PNL 10 (REC) / 818730.108 1 813917.726 1 1532.31 

PNL 10 (MEAS) 1 818730.000 1 813917.704 1 1533.11 

808175.215 
808175.171 

PNL 9 (REC) 
PNL 9 (MEAS) 

808160.71 5 

8081 60.600 

81 8734.331 81 2648.280 1534.00 

81 8734.279 

81 1337.319 
81 1337.330 

1484.45 

1484.69 

812263.405 

81 2263.366 

1481.66 

1481.86 



C T R ~  
AREA 8-3 (GRID DINATES) 

CTLTYP-LID I CTLHOR-LID / CTLVER-LID / XNAD27 I YNAD27 I XNAD83 1 YNAD83 / NGVD29 I NAVD88 I CTLMNT.LID 1 PNTNUM ~DESC 
6 1 7 1 13 / 0.000 1 0.000 1 802025.303 1 818228.416 / 0000 1 1456.050 1 17 I I /SET PK a SHINER 
6 7 13 / 0.000 1 0.000 / 802045.580 1 816296.478 / 0000 1 1459.180 1 31 2  SET SOD NAIL 

6 

6 

6 

7 

7 

7 

13 

13 

13 

13 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

0.000 

O W 0  

831726.954 

834123.859 

833663.644 

831298.1 13 

815758.875 

814698.779- 

818431.39 

821 181.402 

0000 

0.000 

0.000 

0.000 

1603.740 

1615.830 

1617.060 

1604.930 

31 

31 

31 

31 

30 

31 

32 

33 

SET BOD NAIL 

SET GOD NAIL 

SET GOD NAIL 

SET GOD NAIL 



C T R L - G R ~ X L S  
AREA 8-3 (GROUN ORDINATES) 



CORNE 
AREA 0.3 (GRID 6 [NATES) 





AREA 8-3 FpcTLw (GRID RDINATES) 



CTLHOR-LID (CTLVER-LID 1 ~ ~ ~ 0 2 7  I Y N A D Z ~  I XNAD83 ( YNAD83 1 NGVD29 / NAVD88 I CTLMNT-LID / RMNUM /DESC 

7 13)  00001 0 0001 818727.738 1 815875 622 / 0 000 1 1532 812 / 1 1  1 ERM2001 ~ F N D  BClHH @ SOUTHWOOD RO 8. SCHNEPE RD 

I 7 1 1  1 1  
ERM2002 IFND BCiHH @ SCHNEPE RD WITH PUNCHMARK 
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Fax Transmittal 

:i AZTEC ENGINEERING 

To: Cathy Regesrer From: Al  Reece 

Company: Michael Baker Jr., Inc. Date/Time: Fcbruary 27.2001 

Fax: 602-279-14 1 1  Phone: 602-29-1234 

Subject: Area B-3 Project: Rittenhouse FRS 

3 Pages: ,dlncluding this one Project Number. Aztec Job No. 9918 
Remarks: 

Attached are the field notes for the pipes that are included in cross-section file. 

Il you do no1 receive allof be paws, please caU (6M) 4544402 ap swn as possible. 

The !nfonnallm tanmined horn* may be mMemla l  and pmleoN fmm 0"dwre by lew as pmpd9ray lnfomlbn. I 1  Is lnlendnd lar tho E X C ~ J S N ~  us8 
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I 
July 27, 1999 

Mr. Tim Phillips 
Project Manager 
Flood Control District of Maricopa County 
2801 WestDurango Street 
Phoenix, AZ 85009-6399 

Reference: Queen CreeWSanokai Wash HMP and East Maricopa Floodway Capacity 
Mitigation Study - Contract FCD 98-26 

Subject: Submittal of Project Survey Report 

Dear Mr. Phillips: 

Enclosed herein is the Project Survey Report, submitted in accordance with Subtask 4 5 6 

a - Project Survey Report Annex of the contract scope of work. 

Please do not hesitate to contact us if there are any questions or comments 

Very truly yours, 

HUITT-ZOLLARS, INC. 

Fred K. Duren, Jr., P.ET, P.G. 
Project Manager 
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Queen Creek & Sanokai Wash 
Project Survey Report 

To Fred Duren (Project illanager) 
From: Steve Long (Survey Manager) 

Fred: 

The anached information pertains to the work the field crew perf'ormed on the 
area around Queen Creek Wash from the Maricopa and Pinal County line to the Central 
Arizona Project alignment. The length of the wash and the corresponding aerial mapping 
control covered an area four and one-half miles in length and approximately 600 feet 
wide 

4 The anachments contain I ) The map prepared for Kenny Aerial showing the 
panel locations along with the final coordinate values and elevations for each point. 
2 . )  .A hard copy of the download information from the data collector showing the metric 
vllies of each panel point and each GPS control point used for this project. The 
measured latitude and longitude for each GPS point is also shown. 5 ) The GPS data 
sheets as provided by the National Geodetic Survey along with the relevant conversion 

1 data 
The work perffrmed on this phase of the project was done by GPS methods. and 

not conventional methods, therefore there are no field books to go with this report The 
GPS data sheets provided not only the information needed to complete this phase of the 
project, but also provided the related information requested in Subtask 35 .6 -  Project 
Survey Report Annex of the contract Scope of Work. 

Prepared 712311 999 
Steven R. Long, R.L.S. 
Survey  manager 

. 
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Data Sheet Retrieval 

The NGS Data Sheet 
0 DATABASE = Sybase .PROGRRM = datasheet, VERSION = 5.70 

Starting Datasheet Retrieval . . .  
1 National Geodetic Survey, Retrieval Date = NOVEMBER 30, 1998 
DU0676 * * * * * + * * * * * ' * ' * * * . * ~ * - * - f ~ * * * * * * * * * * * * * * * * * * * * * * * " * * * * * * * * * * * * * t * + * * t * * * * *  
- 

~U0676 DESIGNATION - 
DUO676 PID - 

DUO676 STATE/COUNTY- 
DUO676 USGS QUAD - 
DUO676 
DUO676 
DUO676 
DU0676* NAD 83 (1986) - 
DU0676* NAVD 88 - 
DUO676 
DUO676 GEOID HEIGHT- 
~ ~ 0 6 7 6  DYNAMIC HT - 
DUO676 MODELED GRAV- 

AZ/MARICOPA 
SACATON NE (1975) 

*CURRENT SURVEY CONTROL 

33 13 08. (N) 111 34 57. (W) SCALED 
444.060 (meters) 1456.89 (feet) ADJUSTED 

-29.50 (meters) GEOID96 
443.523 (meters) 1455.12 (feet) COMP 

979,415.3 (mgal) NAVD 88 
DUO676 
DUO676 VERT ORDER - FIRST CLASS I1 
DUO676 
DU0676.The horizontal coordinates were scaled from a topographic map and have 
DU0676.an estimated accuracy of + / -  6 seconds. 
DUO676 
DU0676.The orthometric height was determined by differential leveling 
DU0676.and adjusted by the National Geodetic Survey in November 1993. 
DUO676 
DU0676.The geoid height was determined by GEOID96. 
DUO676 

'@ DUO676.The dynamic height is computed by dividing the NAVD 88 
DU0676,geopotential number by the normal gravity value computed on the 
DU0676,~eodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
DU0676.degrees latitude ( G  = 980.6199 gals.). 
DUO676 
DU0676.The modeled gravity was interpolated from observed gravity values. 
DUO676 
DU0676; North East Units Estimated Accuracy 
DU0676;SPC AZ C - 246,080. 244,510. MT ( + / -  180 meters Scaled) 
DUO676 
DUO676 SUPERSEDED SURVEY CONTROL 
DUO676 
DUO676 NGVD 29 - 444.248 (m) 1457.50 (£1 ADJ UNCH 1 2 
DUO676 
DU0676.Superseded values are not recommended for survey control. 
DU0676.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DU0676.See file format.dat to determine how the superseded data were derived. 
DUO676 \. 

DU0676-MARKER: DB = BENCH MARK DISK 
DU0676-SETTING: 46 = COPPER-CLAD STEEL ROD W/O SLEEVE (10 FT.+) 
~~0676-STAMPING: P 364 1967 
DU0676-STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL 
DU0676-SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
DU0676tSATELLITE: SATELLITE OBSERVATIONS - January 11, 1992 
DUO676 
DUO676 HISTORY - Date Condition Recov. By 
DUO676 HISTORY - 1967 MONUMENTED CGS 
DUO676 HISTORY - 19920111 GOOD NGS 

STATION DESCRIPTION 

DU0676'DESCRIBED BY COAST AND GEODETIC SURVEY 1967 



DU0676'4.2 MI SE FROM QUEEN CREEK. 
DU0676'ABOUT 0.4 MILE SOUTH ALONG ELLSWORTH AVENUE FROM THE QUEEN CREEK 
DU0676'SCHOOL AT QUEEN CREEK, THENCE 3.8 MILES SOUTHEAST ALONG THE SOUTHERN 
DU0676'PACIFIC RAILROAD, IN S 2 5 ,  T 2 S, R 7 E, 0.1 MILE SOUTHEAST OF A 
DU0676'LOADING DOCK, 27 FEET SOUTHWEST OF THE SOUTHWEST RAIL OF THE TRACK, 2 
DU0676'FEET NORTHEAST OF MILEPOST 942, 103 FEET NORTHEAST OF THE CENTER LINE 
DU0676'OF A ROAD WHICH PARALLELS THE TRACKS, 102 FEET NORTH OF THE CENTER 
DU0676'LINE OF A ROAD WHICH LEADS EAST, 1.3 FEET SOUTHWEST OF A METAL WITNESS 
DU0676'POST. ABOUT 5 FEET BELOW THE LEVEL OF THE TRACKS, AND ON THE TOP OF A 
DU0676'5/8-INCH COPPER COATED ROD THAT IS DRIVEN TO A DEPTH OF 25 FEET AND IS 
DU0676'ENCASED IN A 5-INCH IRON PIPE PROJECTING 2 INCHES. 

STATION RECOVERY (1992) 
DUO676 
DU0676'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1992 
DU0676'0.2 KM (0.10 MI) NORTHERLY ALONG ELLSWORTH ROAD FROM THE POST OFFICE 
DU0676'IN QUEEN CREEK, THENCE 1.2 KM (0.75 MI) EASTERLY ALONG OCOTILLO ROAD, 
DU0676'THENCE 4.8 KM (3.00 MI) SOUTHEASTERLY ALONG THE SOUTHERN PACIFIC 
DU0676'RAILROAD, 31.4 M (103.0 FT) NORTHEAST OF THE CENTERLINE OF 
DU0676'RITTENHOUSE ROAD, 29.4 M (96.5 FT) NORTH OF THE CENTER OF RIGGS ROAD, 
DU0676'7.6 M (24.9 FT) SOUTHWEST OF THE NEAR RAIL, 1.1 M (3.6 FT) NORTHEAST 
DU0676'OF MILEPOST 942, 1.0 M (3.3 FT) BELOW THE LEVEL OF RITTENHOUSE ROAD, 
DU0676'RND 0.4 M (1.3 FT) SOUTHWEST OF A WITNESS POST. NOTE--THE DISK IS 
DU0676'ENCASED IN A 5-INCH METAL PIPE AND IS FLUSH WITH THE GROUND SURFACE. 
1 Nat~onal Geodetic Survey, Retrieval Date = NOVEMBER 30, 1998 
DU0678 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DUO678 DESIGNATION 1-s 
DUO678 PID --' 
DUO678 STATE/COUNTY- AZ/MARICOPA 
DUO678 USGS QUAD - SACATON NE (1975) 
DUO678 
DUO678 *CURRENT SURVEY CONTROL 
DUO678 
DU0678' NAD 83(1986)- 33 13 52. (N) 111 35 39. (w) SCALED 
DU0678' NAVD 88 - 440.618 (meters) 1445.59 (feet) ADJUSTED 
DUO678 
DUO678 GEOID HEIGHT- -29.52 (meters) GEOID96 
DUO678 DYNAMIC HT - 440.084 (meters) 1443.84 (feet) COMP 
DUO678 MODELED GRAV- 979,413.0 (mgal) NAVD 88 
DUO678 
DUO678 VERT ORDER - FIRST CLASS I1 
DUO678 
DU0678.The horizontal coordinates were scaled from a topographic map and have 
DU0678.a.n estimated accuracy of + / -  6 seconds. 
DUO678 
DU0678.The orthometric height was determined by differential leveling 
DU0678.and adjusted by the National Geodetic Survey ln November 1993. 
DUO678 
DU0678.The geoid height was determined by GEOID96. 
DUO678 
DU0678.The dynamic height is computed by dividing the NAVD 88 
DU0678.geopotential number by the normal gravity value computed on the 
DU0678.Geodeti'c Reference System of 1980 (GRS 80) ellipsoid at 45 
DU0678.degrees latitude (G = 980.6199 gals.). 
DUO678 
DU0678.The modeled gravity was interpolated from observed gravity values. 
DUO678 
DU0678; North East Units Estimated Accuracy 
DU0678;SPC AZ C - 247,430. 243,420. MT ( + / -  180 meters Scaled) 
DUO678 

SUPERSEDED SURVEY CONTROL 

DUO678 NGVD 29 - 440.712 (m) 1445.90 ( f )  ADJ UNCH 1 2 
DUO678 
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DU0678,Superseded values are not recommended for survey control. 
DU0678.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DU0678.See flle format.dat to determine how the superseded data were derlved. 
DUO678 
DU0678-MARKER: DB = BENCH MARK DISK 
DU0678-SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT (ROUND) 
DUO~~~ISTAMPING: Q 364 1967 
DUO678 STABILITY: C = MAY HOLD. BUT OF TYPE COMMONLY SUBJECT TO - 

DUO~~~;STABILITY : SURFACE MOTION 
DUO~~~~SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
DU0678+SATELLITE: SATELLITE OBSERVATIONS - January 11, 1992 
DUO678 
DUO678 HISTORY - Date Condition Recov. By 
DUO678 HISTORY - 1967 MONUMENTED CGS 
DUO678 HISTORY - 19920111 GOOD NGS 
DUO678 
DUO678 STATION DESCRIPTION 
DUO678 
DU0678'DESCRIBED BY COAST AND GEODETIC SURVEY 1967 
DU0678'3.2 MI SE FROM QUEEN CREEK. 
DU0678'ABOUT 0.4 MILE SOUTH ALONG ELLSWORTH AVENUE FROM THE QUEEN CREEK 
DU0678'SCHOOL AT QUEEN CREEK, THENCE 2.8 MILES SOUTHEAST ALONG THE SOUTHERN 
DU0678'PACIFIC RAILROAD, IN S 24, T 2 S, R 7 E, 3 1/2 FEET SOUTHEAST OF THE 
DU0678'1ST POLE NORTHWEST OF MILEPOST 941, 29 FEET SOUTHWEST OF THE SOUTHWEST 
DU0678'RAIL OF THE TRACKS, 159 FEET NORTHWEST OF THE CENTER OF A CROSSING OF 
DU0678'THE RAILROAD AND A ROAD, 1.8 FEET NORTHWEST OF A METAL WITNESS POST, 
DU0678'ABOUT 5 FEET BELOW THE LEVEL OF THE TRACKS, AND SET IN THE TOP OF A 
DU0678'CONCRETE POST PROJECTING 4 INCHES. 
DUO678 
DUO678 STATION RECOVERY (1992) 
DUO678 
DU0678'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1992 
DU0678'0.2 KM (0.10 MI) NORTHERLY ALONG ELLSWORTH ROAD FROM THE POST OFFICE 
DU0678'IN QUEEN CREEK, TKENCE 1.2 KM (0.75 MI) EASTERLY ALONG OCOTILLO ROAD, 
DU0678'THENCE 3.1 KM (1.90 MI) SOUTHEASTERLY ALONG THE SOUTHERN PACIFIC 
DU0678'RAILROAD. 30.8 M (101.0 FT) NORTHEAST OF AND LEVEL WITH THE 
DU0678'CENTERLINE OF RITTENHOUSE ROAD, 8.9 M (29.2 FT) SOUTHWEST OF THE NEAR 
DU0678'RAIL. 1.2 M (3.9 FT) SOUTHEAST OF UTILITY POLE NUMBER 28F (FIRST POLE 
DU0678'NORTHWEST OF MILEPOST 941). 0.4 NORTHWEST OF A WITNESS POST. AND THE 
DU0678'MONUMENT IS FLUSH WITH THE G R O W  SURFACE. 
1 Natlonal Geodetic Survey, Retrleval Date = NOVEMBER 30, 1998 
,,"I571 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -. . 
DU1573 CBN - =-js a Cooperative Base Network Control Station. 
DU1573 DESIGNATION - G 68 , 
DU1573 PID - 
DU1573 STATE/COUNTY- AZ/MARICOPA 
DU1573 USGS QUAD - SACATON NE (1975) 
DU1573 
DU1573 *CURRENT SURVEY CONTROL 
DU1573 
DU1573* NAD 83(1992)- 33 14 25.26695(N) 111 36 32.16722(W) ADJUSTED 
DU1573+ NAVD 88 - 434.925 (meters) 1426.92 (feet) ADJUSTED 

X - -1,966,650.990 (meters) COMP 
Y - -4.964.931.069 (meters1 COMP 
Z - 3,476,506.443 (meters) COMP 
LAPLACE CORR- 1.68 (seconds) DEFLEC96 
ELLIP HEIGHT- 405.36 (meters) GPS OBS 
GEOID HEIGHT- -29.54 (meters) GEOID96 
DYNAMIC HT - 434.399 (meters) 1425.19 (feet) COMP 
MODELED GRAV- 979,415.5 (mgal) NAVD 88 

HORZ ORDER - B 
VERT ORDER - FIRST CLASS I1 
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DU1573 ELLP ORDER - SECOND CLASS I 

1 DU1573 
~~1573.The horizontal coordinates were established by GPS observations 
~~1573.and adjusted by the National Geodetlc Survey in September 1992. 

I 
@ D.1573 

~U1573.The orthometric height was determined by differential levelinq . 
~U1573.and adjusted by the National Geodetlc Survey in November 1993. 
DU1573 
~~1573.The X, Y, and Z were computed from the position and the ellipsoidal ht. 
DU1573 
~~1573.The Laplace correction was computed from DEFLEC96 derived deflections. 
DU1573 
~u1573.The ellipsoidal height was determined by GPS observations 
~~1573.and is referenced to NAD 83. 
DU1573 
~u1573.The qeoid heiqht was determined by GEOID96. - - . 
DU1573 
~~1573.The dynamic height is computed by dzviding the NAVD 88 
~ul573,geopotential number by the normal gravity value computed on the 
~~15'73.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
~u1573.degrees latitude (G = 980.6199 gals.). 
DU1573 
~~1573.The modeled gravity was interpolated from observed gravity values. 
DU1573 
DU1573; North East Units Scale Converg . 
DU1573;SPC AZ C - 248,447.706 242,037.441 MT 0.99991014 +O 10 07.3 
DU1573;UTM 12 - 3,678,098.146 443,270.103 0.99963968 -0 20 01.7 

SUPERSEDED SURVEY CONTROL 

DU1573 NAD 83(1986)- 33 14 25.25819tN) 111 36 32.16924(W) AD( ) 1 
DU1573 NAD 83(1986)- 33 14 25.25819(N) 111 36 32.16924 (W) AD( ) B 
DU1573 NGVD 29 - 435.104 (m) 1427.50 (f)ADJUNCH 1 2  a DU1573 

v DU1573. Superseded values are not recornended for sum& control. 
DU1573.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DU1573.See file format.dat to determine how the su~erseded data were derived. 

DU1573-MARKER: DB = BENCH MARK DISK 
DU1573 SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT (ROUND) 
DU~~~~ISTAMPING: G 68 1934 
DU1573-STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
DU1573+STABILITY: SURFACE MOTION 
DU1573-SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
DU1573+SATELLITE: SATELLITE OBSERVATIONS - December 17, 1995 
DU1573 
DU1573 HISTORY - Date Condition Recov. By 
DU1573 HISTORY - UNK MONUMENTED 
DU1573 HISTORY - 19840406 GOOD 
DU1573 HISTORY - 19920110 GOOD NG S 
DU1573 HISTORY - 19920204 GOOD NGS 
DU1573 HISTORY - 19951217 GOOD CHANCE 
DU1573 
DU1573 STATION DESCRIPTION 
DU1573 
DU1573'DESCRIBED 1984 
DU1573'RECOVERED IN GOOD CONDITION. 
DU1573 
DU1573 STATION RECOVERY (1992) 
DU1573 
DU1573'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1992 

'@ DU1573'0.2 KM (0.10 MI) NORTHERLY ALONG ELLSWORTH ROAD FROM THE POST OFFICE DU1573'IN QUEEN CREEK. THENCE 1.2 KM (0.75 MI) EASTERLY ALONG OCOTILLO ROAD, 
DU1573'THENCE 1.5 KM (0.95 MI) SOUTHEASTERLY ALONG THE SOUTHERN PACIFIC 
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D U ~ ~ ~ ~ ' R A I L R O A D ,  33.0 M (108.3 FT) NORTHEAST OF THE CENTERLINE OF 
DU1573'RITTENHOUSE ROAD. 9.1 M (29.9 FT) SOUTHWEST OF THE NEAR RIAL, 5.6 M 
~~1573'(18.4 FTI NORTHWEST OF MILEPOST 940, 0.5 M (1.6 FT) ABOVE THE LEVEL 
~~1573'OF THE ROAD. 0.4 M (1.3 FT) SOUTHEAST OF A WITNESS POST, AND THE 
D U ~ ~ ~ ~ ~ M O N U M E N T  IS FLUSH WITH THE GROUND SURFACE. 

STATION RECOVERY (1992) 
DU1573 
DU1573'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1992 
DU1573'THE STATION IS LOCATED ABOUT 2.5 KM (1.6 MI) EAST-SOUTHEAST OF QUEEN 
DU1573'CREEK. ALONG THE SOUTHERN PACIFIC RAILROAD TRACK, BETWEEN THE TRACK 
DU1573'ANE A PAVED ROAD, UNDER A LARGE CREOSOTE BUSH. OWNERSHIP--SOUTHERN 
DU1573'PACIFIC RAILROAD. 
DU1573'TO REACH THE STATION FROM THE QUEEN CREEK POST OFFICE, GO NORTH ON 
DU1573'ELLSWORTH ROAD FOR 0.16 KM (0.10 MI) TO A PAVED CROSSROAD. TURN 
DU1573'RIGHT. EAST, ON OCOTILLO ROAD FOR 1.08 KM (0.67 MI) TO A SLANTED 
DU1573'PAVED CROSSROAD AT RAILROAD TRACK. BEAR RIGHT, SOUTHEAST, ON 
DU1573'RITTENHOUSE ROAD FOR 0.98 KM (0.61 MI1 TO A SQUARE CONCRETE 
DU1573'IRRIGATION UNIT ON THE RIGHT. CONTINUE AHEAD ON RITTENHOUSE ROAD FOR 
DU1573'0.59 KM (0.37 MI) TO THE STATION ON THE LEFT. 
DU1573'THE STATION IS SET IN THE TOP OF A 30-CM SQUARE CONCRETE POST FLUSH 
DU1573'WITH THE GROUND. LOCATED 33.1 M (108.6 FT) NORTHEAST OF AND LEVEL 
DU1573'WITH THE ROAD CENTER, 23.1 M (75.8 FTI EAST-NORTHEAST OF A UTILITY 
DU1573'POLE ALONG THE ROAD, 8.9 M (29.2 FTI SOUTHWEST OF THE SOUTHWEST RAIL 
DU1573'OF THE TRACK, 5.7 M (18.7 FT) NORTHWEST OF A UTILITY POLE WITH MILE 
DU1573'MARKER 940 AND 0.5 M (1.6 FTI SOUTHEAST OF A METAL WITNESS POST. 
DU1573 
DU1573 STATION RECOVERY (1995) 
DU1573 
DU1573'RECOVERY NOTE BY JE CHANCE AND ASSOCIATES 1995 (MFY) 
DU1573'RECOVERED IN GOOD CONDITION. A NEW AND COMPLETE DESCRIPTION FOLLOWS 
DU1573'THE STATION IS LOCATED APPROXIMATELY 2.5 KM (1.55 MI1 EAST-SOUTHEAST 
DU1573'OF QUEEN CREEK ALONG THE SOUTHERN PACIFIC RAILROAD TRACK BETWEN THE 
DU1573'TRACK AND RITTENHOUSE ROAD. OWNERSHIP -- SOUTHERN PACIFIC RAILROAD TO 
DU1573'REACH THE STATION FROM THE JUNCTION OF ELLSWORTH ROAD AND OCOTILLO 
DU1573'ROAD, GO EAST ON OCOTILLO ROAD FOR 1 08 KM (0.65 MI) TO A PAVED ROAD 
DU1573'AT THE RAILROAD TRACK, RITTENHOUSE ROAD. BEAR RIGHT AND PROCEED 
DU1573'SOUTHEAST ON RITTENHOUSE ROAD FOR 0.98 KM (0.60 MI) TO A SQUARE 
DU1573'CONCRETE IRRIGATION UNIT ON THE RIGHT. CONTINUE SOUTHEAST ON 
DU1573'RITTENHOUSE ROAD FOR 0 59 KM (0.35 MI) TO THE STATION ON THE LEFT THE 
DU1573'STATION IS A BENCH MARK DISK SET INTO THE TOP OF A 30-CM SQUARE 
DU1573'CONCRETE POST FLUSH WITH THE GROUND. THE STATION IS LOCATED 33.0 M 
DU1573'(108.3 FT) NORTHEAST OF THE RITTENHOUSE ROAD CENTERLINE, 23.1 M (75.8 
DU1573'FT) EAST-NORTHEAST OF A UTILITY POLE ALONG RITTENHOUSE ROAD, 8.9 M 
DU1573'(29.2 FT) SOUTHWEST OF THE SOUTHWEST RAIL OF THE RAILROAD TRACK, 5.7 M 
DU1573'(18.7 FT) NORTHWEST OF A UTILITY POLE LOCATED NEAR MILE MARKER 940, 
DU1573'0.5 M (1.6 FT) SOUTHEAST OF A METAL WITNESS POST, AND LEVEL WITH THE 
DU1573'RITTENHOUSE ROAD CENTERLINE 
1 Natlonal Geodetic Survey, Retrieval Date = NOVEMBER 30, 1998 
nu1572 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DU1572 DESIGNATION - R 364 
DU1572 PID - DU1572 
DU1572 STATE/COUNTY- AZ/MARICOPA 
DU1572 USGS QUAD - SACATON NE (1975) 
DU1572 
DU1572 *CURRENT SURVEY CONTROL 
nrli G 7 7 - - - - .  
DU1572* NAD 83(1986)- 33 14 47. (N) 111 37 07. (W) SCALED 
DU1572* NAVD 88 - 430.957 (meters) 1413.90 (feet1 ADJUSTED 
DL71577 
DU1572 GEOID HEIGHT- -29.56 (meters1 GEOID96 
DU1572 DYNAMIC HT - 430.436 (meters) 1412.19 (feetl COMP 

' Du1572 MODELED GRAV- 979,417.1 (mgal) NAVD 88 
DU1572 
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J 
DU1572 VER'I' ORDER - FIRST CLASS I1 
DU1572 
Du1572.The hor~zontal coordinates were scaled from a topographic map and have 
DU1572.an estimated accuracy of + / -  6 seconds. 

~U1572.The orthometric height was determined by differential leveling 1 ~U1572and adjusted by the National Geodetic Survey in November 1993. 
DU1572 
DU1572.The qeoid height was determined by GEOID96. 

! 
- 

DU1572 
? DU1572.The dynamic height is computed by dividing the NAVD 88 

~U1572.geopotential number by the normal gravity value computed on the 

i DU1572.Geodetic Reference System of 1980 (GRS 80) ellipsoid at 45 
DU1572.degrees latitude (G = 980.6199 gals.). 
DU1572 
DU1572.The modeled gravity was interpolated from observed gravity values 

North East Units Estimated Accuracv - 
DU1572;SPC AZ C - 249,120, 241,130. MT ( + / -  180 meters Scaled) 
DUl-2 

I DU1572 SUPERSEDED SURVEY CONTROL 
1 DU1572 

DU1572 NGVD 29 - 431.147 (m) 1414.52 (£1 ADJ UNCH 1 2 
DU1572 
DU1572.Superseded values are not recommended for survey control. 
DU1572.NGS no longer adjusts projects to the NAD 27 or N G W  29 datums. 
DU1572.See file format.dat to determine how the superseded data were derlved 
DU1572 
DU1572-MARKER: DB = BENCH MARK DISK 
DU1572LSETTING: 7 = SET IN TOP OF CONCRETE MONUMENT (ROUND) 
D U ~ ~ ~ ~ ~ S T A M P I N G :  R 364 1967 
DU1572-STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO 
DU1572+STABILITY: SURFACE MOTION 

' DU1572LSATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
DUI~~~TSATELLITE: SATELLITE OBSERVATIONS - January 10, 1992 
DU1572 
DU1572 HISTORY - Date Condition Recov. By 
DU1572 HISTORY - LINK MONUMENTED 
DU1572 HISTORY - 19920110 GOOD NG S 
DU1572 
DU1572 STATION DESCRIPTION 
DU1572 
DU1572'DESCRIBW BY NATIONAL GEODETIC SURVEY 1992 

I DU1572'0.2 KM (0.10 MI) NORTHERLY ALONG ELLSWORTH ROAD FROM THE POST OFFICE 
DU1572'IN QUEEN CREEK, THENCE 1.2 KM (0.75 MI) EASTERLY ALONG OCOTILLO ROAD, 
DU1572'THENCE 0.2 KM (0.10 MI) SOUTHEASTERLY ALONG THE SOUTHERN PACIFIC 

3 DU1572'RAILROAD, 31.3 M (102.7 FT) NORTHEAST OF AND LEVEL WITH THE CENTER OF 
DU1572'RITTENHOUSE ROAD, 26.2 M (86.0 FT) SOUTHEAST OF A UTILITY POLE, 9.1 M 
DU1572'(29.9 FT) SOUTHWEST OF THE NEAR RAIL, 0.4 M (1.3 FTI NORTHWEST OF A 
D U ~ ~ ~ ~ ' W I T N E S S  POST, AND THE MONUMENT IS FLUSH WITH THE GROUND SURFACE. 
Elapsed Tlme = 00:00:12 



DU2084 8 ~ 8 8 8 8 8 * I * 8 + * 8 * 8 ~ 8 8 8 8 8 * 8 8 8 8 8 8 * 8 8 8 * 8 8 8 8 8 , ~ 8 8 8 8 8 8 * * * 8 8 8 8 8 8 8 8 8 8 8 8 8 * 8  

1 DU2084 DESIGNATION - KLEMz,'&' 5 - - -  

~ ~ 2 0 8 4  Pm - ~ ~ 2 0 8 4  
w 

w M I + ~ O  

DU2084 STATWCOUNT(- AZPINAL 
DU2084 USGS QUAD - SUPERSTITION MTS SW (1982) 

*CURRENT SURVEY CONTROL 
DU2084 

a DU2084* NAD 83(1992)- 33 15 18.065520 111 29 53.51988(W) ADJUSTED 
DU2084* NAVD 88 - 488.7 (meters) 1603. (feet) VERTCON 
DU2084 
DU2084 LAPLACE CORR- 2.92 (seconds) DEFLEC96 
DU2084 GEOID HEIGHT- -29.38 (meters) GEOID% 

DU2084.The horizontal coordinates were &fished by classical geodetic methods 
DU2084,and adjusted by the National Gecdetic ~ w e y - i n  August i993. 

' DU2084 
DU2084The NAVD 88 he~ght was computed by applying h e  VERTCON shiA value to 
DU2084the NGVD 29 height (&splayed under SUPERSEDED SURVEY CONTROL.) 
DU2084 
DU2084.The Laplace cormtion was computed £rom DEFLEC96 derived deflections. 
DU2084 
DU2084.The geoid height was determined by GEOID%. 
DU2084 
DU2084; North East Units Scale Convere. 

~ ~ 2 0 8 4 i U T M  12 - 3,679,669,502 453,594.347 MT 0.99962655 -0 16 23.5 
" e U 2 0 8 4  

DU2084: Primary Azimuth Mark Grid Az 

DU2084:UTM 12 - PECOS 
DU2084 
DU208JI 
DU20841 PID Reference Object 

I 
Distance Geod Az I 

DU20841 dddmmss.~ I 
DU20841 KLEINZ RM 1 13.688- 14409 I 
DU2084) KLEINZ RM 2 13.798 MEfERS 33140 1 
DU20841 DU2090 PECOS APPROX. 3.8 KM 3370747.5 1 
DU20841 
DU2084 

I 

DU2084 SUPERSEDED SURVM CONTROL 
DU2084 
DU2084 NAD 83(1986)- 33 15 18.06099(N) 11 1 29 53.52262(W) ADJUSTED 
DU2084 NAD 27 - 33 15 17.867740 11 1 29 5 1.05587(W) ADJUSTED 
DU2084 NGVD 29 - 488.2 (meters) 1602. (feet) VERT ANG 
DU2084 
DU2084.Superseded values are not recommended for survey control. 
DU2084.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DU2084.See file format.dat to determine how the superseded data were derived. 
DU2084 
D U 2 0 8 4 - W R :  DD = SURVEY DISK 
DU2084-SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT (ROUND) %,,, 

1 
U2084 HISTORY - Date Condition Recw By 

DU2084 HISTORY - 1975 MONUMENTED ' AZDT 



DU2084 
DU2084 STATION DESCRIPTION 1 DU2084 
DU2084'DESCIUBED BY ARIZONA DEPARTMENT OF TRANSPORTATION 1975 O @ DU2084'THE STATION IS LOCATED ABOUT I I 5 MILES EAST SOUTHEAST OF APACHE 
DU2084'NNCTION AND 16 3 MILES WEST NORTHWEST OF FLORENCE ON TOP OF A 
DU2084'FLOOD CONTROL DIKE 
DU2084' 
DU2084'THE STATION IS AN ADOT HWY DMSION DISK STAMPED KLEINZ 1975 
DU2084'AND IS SET IN A 10 INCH DIAMETER CONCRETE MONUMENT THE STATION 
DU2084'IS ON THE SOUTHWEST CORNER OF DIKE AND MARKED WITH A WITNESS POST 

1 DU2084'AND SIGN 2 7 FEET TO THE WEST 
DU2084' 
DU2084'REFERENCE MARK 1 IS A ADOT HWY DIVISION DISK STAMPED RMI-KLEINZ 
DU2084'1975 AND IS SET IN A 10 INCH DIAMETER CONCRETE MONUMENT ON TOP 
DU2084'OF DIKE 
DU2084' 
DU2084'REFERENCE MARK 2 IS A ADOT HWY DIVISION DISK STAMPED RM 2 
DU2084'KLEINZ 1975 AND IS SET IN A 10 INCH DIAMETER CONCRETE MONUMENT 
DU2084'ON TOP OF DIKE 
DU2084' 
DU2084TO REACH THE STATION FROM APACHE JUNCTION GO WEST ON 
DU2084'U S HIGHWAY 60 FOR 0 85 MILE TO IRONWOOD ST.  GO LEFI (SOUTH) 
DU2084'FOR 1 5 MILES TO SOUTHERN AVENUE AND HIGH SCHOOL ON THE 
DU2084'LEFT CON1?NUE SOUTH FOR 3 45 MILES TO A CONCRETE LWED 
DU2084'WATERSHED DITCH, GO LEFT THROUGH GATE ON THE NORTH S D E  OF DITCH 
DU2084'AND FOLLOW DITCH NORTH EASTERLY FOR 1.2 .MILES TO ANOTHER GATE. 
DU2084'PASS THROUGH GATE AND GO 200 FEET THEN MAKE A SHARP RIGHT 

Ir DU2084TIIRN ACROSS DITCH FOLLOW TRAIL SOUTHEAST FOR 0 3 MILE TO w DU2084'RASE OF DKE. CD LEFT FOR 0 4 MILE TO NORTHEAST END OF DKE. 
DU20Y4'AT'ffUS POlhT, hlAKE HARD RlGHT TL'RN AND FOLLOW RON) ON TOP OF 
DU2084'DIKE FOR 0.35 MILE TO BEND IN DIKE TO THE SOUTHEAST, CONTINUE 
DU2084'SOUTHEAST FOR 1.14 MILES TO A GATE TN FENCELINE ACROSS THE DLKE. 
DU2084'GO THROUGH GATE AND CONTINUE FOR 0.76 MILE TO STATION WARNER 
DU2084'CONTNlE ON DLKE ROAD FOR 1.35 MILES TO A GATE. 
DU2084'PASS THROUGH GATE AND GO 1.59 MILES TO THE STATION PECOS ON 
DU2084THE RIGHT ON THE SOUTHWEST CORNER OF DIKE. CONTINUE ON 
DU2084DIKE ROAD 0.26 MILE TO END OF DIKE. MAKE A HARD RIGHT TURN AND 
DU2084'GO 100 FEET ON TRACK ROAD THEN TURN LEFT ACROSS A DITCH AND 
DU2084'FOLLOW TRAIL 0.26 MILE TO BASE OF DIKE, TURN RIGHT AND FOLLOW 
DU2084TRAIL 0.55 MILE ALONG BASE OF DIKE TO A GATE AND RAMP PASS 
DU2084THROUGH GATE AND MAKE HARD LEFT UP RAMP TO TOP OF DIKE. 
DU2084TURN RIGHT ON DIKE ROAD AND GO 1.0 MILE TO GATE. PASS THROUGH 
DU2084'GATE AND GO 0.64 MILE TO STATION ON THE IUGHT AT SOUTHWEST 
DU2084'CORNER OF DIKE. 
DU2084' 
DU2084WEIGHT OF L~GHT ABOVE STATION MARK 1.5 METERS. 



D U ~ ~ ~ ~  + ~ * f f t f l * * * * * * * * * t + * t t * f * * * t f * * t * t * * ~ 1 * * * * ~ * * ~ ~ ~ * 8 * * * * * * * * * * * * * * * * * * * * b  ---. 
DU2090 DESIGNATION - PECOS 
DU2090 PID - ~ ~ 2 0 9 W . '  

U2090 STATEICOUNTY- AWPINAL 
U2090 USGS QUAD - DESERT WELL (1982) 

DU2090 
DU2090 *CURRENT SURVEY CONTROL 
DU2090 
DU2090* NAD 83(1992)- 33 17 10.505260 111 30 49.99103(W) ADNSTED 
DU2090* NAVD 88 - -182.1 (meters) 1582. (feet) VERTCON 
DU2090 
DU2090 LAPLACE CORR- 3.26 tseconds) DEFLEC96 
DU2090 GEOID HEIGHT- -29.36 (meters) GEOID96 

DU2090.The horizontal coordinates were established by classical geodetic methods 
DU2090.$nd adjusted by the National Geodetic Survey in August 1993. 
DU2090 
DU2090.The NAVD 88 height was computed by applying the VERTCON shift value to 
DU2090.the NGVD 29 height (displayed under SUPERSEDED SURVEY CONTROL.) 
DU2090 
DU2090.The Laplace correction was computed from DEFLEC96 derived deflections. 
DU2090 
DU2090.The geoid height was determined by GEOID96. 
DU2090 
DU2090; N O ~ I  East Units Scale Converg. 
DU2090;SPC AZ C - 253,568.031 250,875.464 MT 0.99991735 +0 13 15.8 

; 12 - 3.683.139.307 452,150.232 MT 0.99962823 -0 16 55.3 
U2090 
U2090: Primary Azimuth Mark Grid Az 

DU2090:SPC AZ C - GOLDMINE MT 223 38 53.2 
DU2090:UTM 12 - GOLDMINE MT 224 09 04.3 
DU2090 
DU20901 -! 
DU20901 PID Reference Object Distance Geod. Az 1 
DU20901 dddmmss.~ I 
DU20901 PECOS RM 1 13.683 METERS 09739 1 
DU2090) DU2124 GOLDMINE MT APPROX. 15.5 KM 2235209.0 1 
DU20901 PECOS RM 2 13.839 METERS 29521 1 
DU20901 
DU2090 

1 

DU2090 SUPERSEDED SURVEY CONTROL 
DU2090 
DU2090 NAD 83(1986)- 33 17 10.500680 I l l  30 49.99399(W) ADJUSTED 
DU2090 NAD 27 - 33 17 10.31 1 2 5 0  111 30 47.52422(W) ADNSTED 
DU2090 NGVD 29 - 481.6 (meters) 1580. (feet) VERT ANG 
DU2090 
DU2090.Superseded values are not recommended for survey control. 
DU2090.NGS no longer adjusts projects to the NAD 27 or NGVD 29 datums. 
DU2090.See file fonnatdat to determine how the superseded data were derived. 
DU2090 
DU2090-MARKER: DD = SURVEY DISK 
DU2090-SETIWG: 7 = SET IN TOP OF CONCRETE MONZlMENT (ROUND) 

'a;:;: HISTORY - Date Condition R a .  By 
DU2090 HISTORY - 1975 MONUMENTED AZDT 



DU2090 
DU2090 STATION DESCRIPTION 
DU2090 
DU2090'DESCRIBED BY ARIZONA DEPARTMENT OF TRANSPORTATION 1975 
DU2090THE STATION IS ABOUT 9 h4ILES EAST SOUTHEAST OF APACHE JUNCTION AND 
DU2090'18.9 MILES WEST NORTHWEST OF FLORENCE ON A FLOOD CONTROL DIKE 
DU2090' 
DU2090'THE STATION IS AN ADOT HIGHWAY DIVISION DISK STAMPED PECOS 1975 
DU2090'AND IS SET IN A 10 INCH DIAMETER CONCRETE MONUMENT ON THE SOUTHWEST 
DU20901CORNER OF DIKE. THE STATION IS MARKED BY A WITNESS POST AND SIGN 
DU2090'2.7 FEET TO THE SOUTH. 
DU2090' 
DU2090'REFERENCE MARK 1 IS AN ADOT HIGHWAY DIVISION DISK STAMPED RM 1 
DU2090'PECOS 1975 AND IS SET IN A 10 INCH DIAMETER CONCRETE MONUMENT ON 
DU2090TOP OF DIKE. 
DU2090' 
DU2090'REFERENCE MARK 2 IS A ADOT HIGHWAY DIVISION DISK STAMPED RM 2 
DU2090'PECOS 1975 AND IS SET IN A 10 MCH D M T E R  CONCRETE MONUMENT ON 
DU2090THE TOP OF DIKE 
DU2090' 
DU2090TO REACH THE STATION FROM APACHE JUNCTION GO WEST ON U S HIGHWAY 
DU2090'60 FOR 0 85 MILE TO RONWOOD ST. GO LEFT (SOUTH) FOR 1 5 MILES 
DU2090TO SOUTHERN A V E m  AND HIGH SCHOOL ON THE LEF? CONTINUE SOUTH 
DU2090'FOR 3 45 MILES TO A CONCRETE LINED WATERSHED DITCH. GO LEm 
DU2090THROUGH GATE ON THE NORTH SIDE OF DITCH AND FOLLOW DITCH NORTH 
DU2090'EASTERLY FOR 1 2 MILES TO ANOTHER GATE, PASS THROUGH GATE AND 
DU2090'GO 200 FEET THEN MAKE A SHARP RIGHT TURN ACROSS DlTCH. FOLLOW 
DU2090TRAIL SOUTHEAST FOR 0.3 MILE TO BASE OF DIKE, GO LEFT FOR 0.4 
DU209O'MILE TO NORTHEAST END OF D m .  AT THIS POIM: MAKE HARD RIGHT 
DU20907URN AND FOLLOW ROAD ON TOP OF DIKE FOR 0.35 MILE TO BEND I3 
DU2090Wa(E TO THE SOUTHEAST. CONTINUE SOUTHEAST FOR 1. I4 MILES TO A 
DU2090eGATE IN FENCELINE ACROSS THE DIKE. GO THROUGH GATE AND 
DU2090'CONTWUE FOR 0.76 MILE TO STATION WARNER CONTINUE ON DIKE ROAD 
DU2090'FOR 1.35 MILES TO A GATE. PASS THROUGH GATE AND GO 1.59 
DU2090'MTLES TO THE STATION ON THE RIGHT ON THE SOUTHWEST CORNER OF 
DU2090'DlKE. A CAR CAN BE DRIVEN TO THE STATION IN DRY WEATHER 
DU2090' 
DU2090'HEIGHT OF LIGHT ABOVE STATION MARK 1.5 METERS. 



n DU2295 DESIGNATION - D 5 17 
. 

DU2295 P D  - DU229.5- 
DU2295 S T A T E I C O W -  AZ/PINAL 
DU2295 USGS QUAD - SACATON NE (1975) 

*CURRENT SURVEY CONTROL -. 

DU2295 
DU2295* NAD 83(1986)- 33 12 28. N 111 34 22. (W) SCALED 
DU2295* NAVD 88 - 148.605 (meters) 1471.80 (feet) ADJUSTED - 
DU2295 
DU2295 GEOID HEIGHT- -29 47 (meters) GEOID96 

4 DU2295 DYNAMIC HT - 148.064 (meters) 1470 02 (feet) COMP 
DU2295 MODELED GRAV- 979,417.4 (md) NAVD 88 

DU2295 
DU2295:The horizontal coordinates were scaled'hm a topographic map and have an estimated accuracy of +I- 6 seconds. 
DU2295 The orthometric height was determined by differential leveling and adjusted by the National Geodetic Survey in 
November 1993. The geoid height was determined by GEOID96. The ctynarmc height is computed by dividing the NAVD 
88 geopotential number by the normal gravity value computed on the Geodetic Reference System of 1980 (GRS 80) ellipsoid 
at 45 degrees latitude (G = 980.6199 gals.). The modeled gmvity was interpolated from observed gravity values. 
DU2295 
DU2295; North East Units Estimated A-cy 
DU2295;SPC AZ C - 244,850. 245,420. MT (+I- 180 meters Scaled) 
DU2295 
DU2295-MARKER: I = METAL ROD 
DU2295-SETIWG: 59 = STAINLESS STEEL ROD IN SLEEVE (10 FT.+). 
DU2295-STAMPING: D 517 1992 
DU2295 PROJECTION' FLUSH 
DU~~~~ISTABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL 
DU2295-SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
DU2295+SATnLITE: SATELLITE OBSERVATIONS - 1992 
DU2295-RODPIPE-DEFTR 7.4 meters 
DU2295 SLEEVE-DEPTH : 0.9 meters 
~ ~ 2 2 9 5 -  
DU2295 HISTORY - Date Condition Recov. Ey 
DU2295 HISTORY - 1992 MONUMENTED NGS 
DU2295 
DU2295 STATION DESCRIPTION 
DU2295'DESCRIBW BY NATIONAL GEODETIC SURVEY 1992 
DU2295'0.2 KM (0.10 MI) NORTHERLY ALONG ELLSWORTH ROAD FROM THE POST OFFICE 
DU2295'IN QUEEN C- THENCE 1.2 KM (0.75 MI) EASTERLY ALONG OCOTILLO ROAD. - 
DU2295THENCE 6.5 KM (4.05 MI) SOUTHEASTERLY ALONG THE SOUTHERN PACIFIC 

- DU2295WROAD. 31.1 M (102.0 FD SOUTHWEST OF THE NEARRAIL. 22.3 M (73.2 
DU2295'FD NORTHWEST OF THE E&T CORNER OF A STOCK PEN, 5.5'hf (18.0 h 
DU2295'SOUTHWEST OF AND L E V n  WITH THE CENTER OF A GRAVELED ROAD. 2.2 M (7.2 
DU2295W SOUTHEAST OF A UTILITY POLE, AND 0.4 M (1.3 FT) NORTHWEST OF A 
DU2295'WITNESS POST. NOTE-ACCESS TO THE DATUM POINT IS THROUGH A 5-INCH 1 DU2295'LOM) CAP. 



DUO672 ***************i**************f*ftf**tti******************************* 

DUO672 CBN - l lus  1s a Cooperauve Base Network Control Stauon 8 DUO672 DESIGNATION 
DUO672 PlD - DUO672 
DUO672 STATEICOUNTY- AZIPMAL a DUO672 USGS QUAD - SACATON NE (1975) 
DUO672 
DUO672 *CURRENT SURVEY CONTROL 
DUO672 
DU0672' NAD 83(1992)- 33 11 12 1 9 3 2 1 0  111 33 07.36766(W) ADNSTED 
DU0672* NAVD 88 - 454 444 (meters) 1490.95 (feet) ADJUSTED 
DUO672 4 DUO672 X - -1.962.923 361 (meters) C O W  
DUO672 Y - -4.969.927 181 (meters) C O W  
DUO672 Z - 3.471.540 425 (meters) COMP 
DUO672 LAPLACE CORR- 0.82 (seconds) DEFLEC96 
DUO672 E U I P  HEIGHT- 425 02 (meters) GPS OBS 
DUO672 'GEOID HEIGHT- -29 54 (meters) GEOID% 
DUO672 DYNAMIC HT - 453 896 (meters) 1489.16 (feet) C O W  
DUO672 MODELED G M V -  979,418 3 (mgal) NAVD 88 
DUO672 __  2c ..*, . ;;-.. ; 0 
DU0672'~- . .  . 
DUO672 VI~WOKDEI%""~,CLASS 0 
DUO672 ELLP ORDER - SECO CLASS I 
DUO672 
DUO672,The homonW coordinates were establhed by GPS observations 
DU0672.and adjusted by the National Geodetic Survey in September 1992. 
DUO672 

a DU0672.The orthometric height was determined by differential leveling 
DU0672.and adjusted by the National Geodetic Survey in November 1993. 
DUO672 
DU0672.The X Y, and Z were wmputed from the position and the ellipsoidal h t  4 DUO672 
DU0672.The Laplace correction was computed from DEFLEC96 derived deflections. 
DUO672 

4 DUO672The ellipsoidal height was determined 4 GPS observations 
DU0672.and is referenced to NAD 83. 
DUO672 

1 DUO672The gmid height was determined by ~ ~ 0 l D . 9 6 .  
DUO672 
DU0672.The dynamic height is computed by dividing the NAVD 88 
DU0672.geopotential number by the normal g&ty value computed on the 1 DUO672,Craetic Reference System of 1980 (GRS 80) e l l i p i d  at 45 
DU0672.degrees latitude (G = 980.6199 gals.). 
DUO672 
DU0672.The modeled gravity w interpolated from observed Wty values. 
DUO672 
DU0672; North East Units Scale Converg. 
,DU0672:SPC AZ C - 242,517.116 247,359.657 h4T 0.99991425 +0 11 58.5 d D U O 6 7 2 i m  12 - 3,672,122792 448,538,686 h4T 0.9W61265 4 18 078 
!DUO672 : : 

SUPERSEDED SURVEY CONTROL 

86)- 33 11 12.18511(N) 111 33 07.36986(~) ADJUSTED 
454.372 (meters) 1490.72 (feet) ADJ UNCH 
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DUO~~~ELLSWORTH ROAD FOR 0 16 KM (0 10 MT) TO A PAVED CROSSROAD TURN 
DU0672WGKI', EAST, ON OCOTILLO ROAD FOR 1 08 KM (0.67 MT) TO A SLANTED 
DU0672TAVED CROSSROAD AT TRACKS BEAR RIGHT, SOUTHEAST, ON RlllTNHOUSE ROAD 
DU0672'FOR 4 86 KM (3 02 h4T) TO END OF PAVEMENT AT RIGGS ROAD CONTINUE 
DU0672'AHEAD FOR 2 64 KM (1 64 h4I) TO AN OVERHEAD ELECTRIC WIRE AND THE 
DU0672'STATION ON THE LEFT 
DU0672THE STATION IS SET IN THE TOP OF A 25-CM SQUARE CONCRETE POST 
DU0672'PROJECTING lOCM LOCATED 14.8 M (48 6 FT) NORTHEAST OF AND SLIGHTLY 
DU0672'HIGHER THAN THE ROAD CENTER, 11.2 M (36 7 Fn NORTHWEST OF A UTILITY 
DU0672'FQLE WITH MaE MARKER 945,8.9 M (29 2 IT) NORTH OF A IJTILm FOLE 
DU0672'WlTH METER AND PIPELINE WEATHER 53-16.8 9 bf (29.2 FT) SOUTHWEST 
DU0672'OF TEE SOUTHWEST RAIL OF THE TRACK AND 0 4 M (1.3 FT) SOUTHEAST OF A I( DU0612METAL WITNESS POST 
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GPS DATA COLLECTION HARD COPY 
INFORMATION 

a 



'G 6 8 , 2 4 8 4 4 7 . 7 0 6 , 2 4 2 0 3 7 . 4 4 1 , 4 3 4 . 9 2 5 , F I X ,  
/ KLEIN 2,250110.029,252350.407,0.000,FIX, 
J,P 364,0.000,0.000,444.O60,FIX, ;a EC0S,253568.031,250875.464,0.000,FIX, 282,242517.116,247359.657,454.444,FIX, 
J Q 3 6 4 , O .  0 0 0 , O .  0 0 0 , 4 4 0 . 6 1 8 , F I X ,  

Page 1 





GPS DATA CONVERSION DATA 
& 

GPS DATA SHEETS 



QUEEN CREEK (MCFCD)- COORDINATES FOR AERIAL CONTROL POINTS 

POINT GRID N (M) GRID E (M) ELEV (M) GRND N (M) GRND E (M) 
1 247257.848 246294.186 452.459 247295.6147 246331.8055 
2 247540.076 246289.767 451.61 247577.8858 246327.3859 
3 247555.055 245423.327 447.558 247592.8671 245460.8135 
4 247358.459 245442.105 448.1 8 247396.241 1 245479.5944 
5 247534.731 251 102.376 474.16 247572.54 251 140.73 
6 247762.285 251079.128 472.86 247800.1 288 251 117.4784 
7 247661.686 251562.428 476.738 247699.5144 251600.8522 
8 247444.358 251571.42 476.958 247482.1 532 251609.8456 
9 247657.368 249512.113 467.563 247695.1958 249550.2241 

10 248044.236 249510.826 467.048 248082.1229 249548.9369 
11 247928.506 248685.892 462.681 247966.3752 248723.8769 
12 247642.629 248735.77 463.571 247680.4545 248773.7625 
13 247825.48 247910.055 459.802 247863.3334 247947.9214 
14 247582.612 247906.11 458.003 247620.4283 247943.9758 
15 247328.939 247075.423 454.688 247366.7166 247113.1619 
16 247611.207 247089.572 454.028 247649.0277 247127.313 
17 247832.363 250522.764 470.575 247870.2175 250561.0294 
18 247666.196 250366.883 470.763 247704.0251 250405.1246 
19 247517.521 244461.955 444.24 247555.3274 244499.2947 
20 247349.387 244466.174 444.895 247387.1677 244503.5143 

. , , . 

AVG: 247605.0471 248250.4137 460.919 

NOTES: 
All Horizontal Coordinates are based on NAD83(1992). 
All Elevations are based on NAVD88. 
Average Grid to Ground Scale factor for the job site is 0.999847281 

GRND N (IF) GRND E (IF) ELEV (IF) 
81 1337.3187 808175.215 1484.446 
812263.405 808160.7148 1481.66 

812312.5562 805317.6297 1468.366 
81 1667.4577 805379.2467 1470.407 
812245.8662 823952.5261 1555.643 
812992.5485 823876.241 5 1551.378 
812662.4489 825462.1 136 1564.101 
81 1949.3216 825491.6194 1564.823 
812648.2801 818734.3309 1533.999 
813917.7259 818730.1078 1532.31 
813537.9763 816023.2181 1517.982 
812599.9164 816186.8848 1520.902 
813199.9129 813477.4323 1508.537 
81 2402.9801 81 3464.4874 1502.635 
81 1570.5925 810738.7201 1491.759 
812496.8101 810785.1478 1489.593 
813222.4983 822050.6215 1543.881 
812677.2477 821539.1228 1544.498 
812189.3944 802163.0403 1457.48 
81 1637.6894 802176.8843 1459.629 

~, . , . .. . , . . ... , .. .. 
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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 is to delineate the inundation limits o f  the 113, 213. and full spillway discharge values for the Apache 
Junction, Powerline. Vineyard, and Rittenhouse Flood Retarding Structures (FRS). The combined delineation 
project consists of approsimately 30 linear miles o f  emergency spillway delineations as depicted on exhibits I 8r 
2. The consultant wi l l  determine the inundation limits using the U.S. Anny Corps of Engineers HEC-RAS 
computer model. The consultant must use sound engineering judgement in the development of the inundation 
limits. The results of 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. 

TASK A - APACHE JUNCTION FLOOD RETARDING STRUCTURE 

TASK A l  -COORDINATION 

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

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

The consultant will obtain any necessary Rights o f  Entry. The consultant will furnish the District with a l ist  o f  a l l  
property owners notified and a sample Right o f  Entry lener. 

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

TASK A2 - DATA COLLECTION 

The consultant will obtain Arizona Department ofTransportation (ADOT) and Central Arizona Project (CAP) 
drainage cdlculdtio~~s for hydraulic structures in the area as available. The District will providc thc consultalit 
with a copy of the Southeast Mesa ADMS and the East County ADMS. The consultant may utilize structoral and 
Iiydraulic design data conlail~ed in the ADOT. CAP, and ADMS' for hydraulic inodeling of structures within the 
study area. 

< ~.. 
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Tlie District w i l l  supply the 3 discharge values to be ~liodeled. The co~isultant \\.ill conduct a tield recotlnaiss;lrir,~ 
of tlie full study reach. This wi l l  include observatioa of cliannel and iloodplaia co~lditions for esti~l iatio~i ol' 
Manning's "n" values. photographic docu~nentation of tloodplai~l characteristics. detrr~ii ina~ion of  cllal~nel b i ~ ~ i k  
stations, observation o f  possible overIlo\v and split flo\\. areas. The results ol' the field reconnaissance \\.ill hc 
included in the Final Report. However. a draft version ofthe field reconnaissa~ice results wi l l  be sl~hniilted tc, ~ l i c  
District prior to beginning the hydraulic iniodelinp. The field recon~laissa~~ce section o f  tlie Final Relwrt nil1 
present the determination ofchan~lel and overbank "11" values along with color pllotograplls (or color pllotocopics~ 
o f  these areas. Photo locations, structures and "nu values w i l l  be displayed on reduced (i~sually I I" s 17") scille 
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 tlie District following die guidelines stated ill the 
District's Data Delivery Specifications: The Hydrologic Infomiation System. Revision ;.I. June 1. 1998. 
Topographic mapping wi l l  be provided at a scale of 1:2400 (I" = 200') with a contour interval o f  two (2)  feet. 
Mapping w i l l  tie-in to the existing topographic mapping for tlie Signal Butte Flood Retarding Structurc Spillway 
Inundation Study. The topographic mapping must meet the quality control called for in FEMA-;7. Flood 
Insurance Study Guidelines and Specifications for Study Contractors. January 1995. 

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

TASK A3 - HYDRAULIC ANALYSIS 

The hydraulic analysis wi l l  be preformed using the U.S. Army Corps 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 of the cross section data and should closely parallel the existing 
flood insurance study. The usual spacing of cross sections wi l l  be approximately every SO0 feet. unless 
geographic or structural constraints dictate closer spacing. The use o f  a different cross section spacing wi l l  
require the approval of the District's Project Manager. Cross sections w i l l  extend the full width o f  the inundated 
area. The orientation of 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, o r  the existing cross sections may need to be moved. Interpolated 
cross sections wi 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, Apri l  1991 In 
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 of  dense development and low conveyance is encouraged. Tlie 
developed 'n' values may be applied to all l low scenarios. 

orees Prior to the completion of the final hydraulic models all o f  the input data must be reviewed to ensure that it a, 
with HEC-RAS model results. This includes: the location o f  tlie channel centerline, reach lengths. Man~i~ng 's  11 

values, ineffective flow limits, discharge values. etc. 

Tlie HEC-RAS models wi l l  be developed us~ng a aiixed l low regime. 'Ille HEC-RAS   nod el w ~ l l  bc sti~rted 111 1 1 1 ~  

CAP canal based on tlie esti~natcd discharge sptllage h ~ g h  water elcvat~o~l over lllu c.111;kl bank a lo~ lg I l ~ c  IlO\\ 
lines. 
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For braided channels. each branch should be modeled with i t s  hichest anticipated discharge value. This mislit 
require liiore then one HEC-RAS niodel to delineate the inundation liniits in tl~ese areas. A nting curve tilust be 
detemiined and the discharge contained within the channel. The percentage of discharge ia each overbank and the 
~nain channel must be closely assessed within the split flow area. as well as upstrea~ii and downstrea~ii o f  it. 

Tlie consultant is to setup the HEC-RAS models so that the cross sections are broken into as many segments as 
practical for deterniining tl ie niasimum depth and velocity along the cross section. Tlie consultant will need to 
calculate the tinie i t  takes for flows to travel from the spillway to each cross section. 

Cross sections shall be ploned showing. computed water surface profiles. ineffective flow areas. "n" values. 
encroachments, channel stationing, and other pertinent information. The consultant i s  to make refine~nents to the 
HEC-RAS model based on review of the model by the District and other interested:Agencies. Adjustments to t l ie  
input parameters for obtaining the most realistic results are considered normal to the scope of work. 

TASK A4 - FINAL PRODUCTS 

Develop an inundation limit exhibit using tlie supplied topographic data on 24" x 36" size sheets. The use of any 
larger size sheets will require approval from the District's Project Manager, and the maximum size allowed is 33" 
x 46". This exhibit will use the District's standard border, tiile block, and legend format. Shown on this exhibit 
will be the inundation limits for the three discharges, cross section locations. thalweg location. supplied 
topographic data, consultant developed topographic data or revisions, major and appropriate minor road names. 
and elevation reference marks. This exhibit will be ploned at the same scale as the originally supplied 
topographic data. The use o f  a different scale will require approval of the District's Project Manager. A table 
must be included on this exhibit showing the computed water surface elevation of each cross section for each 
discharge modeled, and other pertinent information such as maximum depth. velocity, and travel time from the 
spillway to each cross section. In the case of split or braided flow the maximum inundation limit should be shown 
and the maximum water surface elevation for each portion o f  the cross section listed. At the end o f  the study one 
complete set of inundation limit exhibits will be submitted on non-erasable mylar (3 mil  or thicker), and will be 
sealed by the engineer. No sticky backs or other types o f  tape products shall be applied to the mylars. 

An overall Final Report for the study wil l  be developed. This report will include, a narrative description o f  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 of 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 will be submitted in a CADD format that is suitable for 
. -translation into the District's Hydrologic Information system (HIS). The drawings will be prepared in 

-,: conformance with the CADD Data Delivery Specifications portions (primarily Chapter 3 and Appendix C) o f  the 
District's HIS DataDelivery 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 SPILLWAY ZONE (CP- 591) 
X IIEC-RAS OUTI'UT (CP - 599) 
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Al l  topographic data developed for this study by the consultant iv i l l  be prepared in conformance \villi tlie CADD 
Data Delivery Specilications portions of tlie District's HIS Data Delivery Specifications. Revisioti 3.1. for tlic 
following layers: 

I. CARTOGRAPHIC FEATURES (CP - 110) 
2. CORNERS (CP - 210) 
3 .  MISCELLANEOUS CONTROL SURVEY POINTS (CP - 215) 
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) 
10. ELEVATION (LAND) (CP - 710) 
l I. RIVER SYSTEM (CP - 960) 

The consultant is to only fill out those layers for which data is developed during the course of this study. I f  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 submined 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 l imit 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 diskene. 

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 9" contact prints. 

TASK B - Rittenhouse, Vineyard and Powerline Flood Retarding Structures ~ 
No work is lo begin on this Task until autlrorized in writing by the District's Project 
Mannger. 

TASK B I  -COORDINATION 

After receiving autliorization to proceed with this task, the consultant' wi l l  update the project scliedule showing 
coordination meetings and conipletion dates for each of the tasks in the scope. The consultant sliall update and 
resubmit t l i i s  project scliedulc whenever changes in the scliedule occur. ~ 

' 

The consultant shall submit an updated quanerly esti~nation ofthe projected bil l ing witliin 14 cl;lys o f  Notice to 
Proceed on this task. Tlicreafler. I l l i s  csti~iiation wi l l  be updated and sub~iiitted to the District's Proiect MnllifScr 
least I 0  days prior to the end of each quarter. 
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n Tl~e constlltant will obtain any necessary Rights of Entry. The consultant will furnish the District \\-it11 a l ist of all 
property owners notilied and a sa~iiple Right of Entry letter. 

The consultant shall meet with officials froin Central Arizona Prqiect. tl ie Cities of Mesa. Gilbert and Queen 
Creek and other agencies in the study area. 'nir purpose of t l i i s  ineeting i s  to notif!. the111 ab011I tllc study and 
obtain i~lforniation on current or planned public works projects in the study area. 

TASK B2 - DATA COLLECTION 

The primary source for the topographic mapping data i s  the Queen Creek Draina~eMastcr Study (DMS). This 
mapping was originally developed using aerial photogrammetry methods. The horizontal scale i s  I" = 100' and 
the contour interval i s  two-feet. This mapping will need to be augmented by neiiz data outside the County 
boundary. The suppleniental topographic data and survey work will be at the saliie scale. and on tlie same 
horizontal and vertical datum as tlie supplied mapping. 

The consultant will obtain CAP drainage calculations for hydraulic structures in the area as available. The District 
will provide t l ie consultant with a copy of the Queen Creek DMS. The consultant may utilize structural and 
hydraulic design data contained in the CAP and DMS for hydraulic modeling o f  structures within the study area. 

The D~strict wi l l  supply the discharge values to be modeled. Theconsultant will conduct a field reconnaissance of 
the full study reach. Th is  will 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 of possible overflow and split flow areas. The results of the field reconnaissance will be 
included in the Final Report. However, a draft version o f  the field reconnaissance results will be submined to the 
D~strict prlor to beginning the hydraulic modeling. The field reconnaissance section of the Final Report will 
present the determination of channel and overbank "n" values along with color photographs (or color photocopies) 
of these areas. Photo locations, structures and "nu values will be displayed on reduced (usually I I" x 17") scale 
exhibit 

The topographic mapping prepared for the Powerline, Vineyard, and Rinenhouse FRS's will be developed using a 
Digital Terrain Model (DTM). The DTM will be developed and a copy delivered to tlie District following the 
guidelines stated in the District's Data Delivery Specifications: The Hydrologic Information System. Revision 3.1. 
June I. 1998. Topographic mapping will be provided at a scale of 1:2400 (1" = 200') with a contour interval of 
two (2) feet. Mapping will 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. 

All mapping will be provided using the National Geodetic Vertical Datum o f  1929 (NGVD 29). As-built mapping 
of the FRS is available based on the North American Vertical Datum o f  1988 (NAVD 88). The co~isultant will 
include an Elevation Reference M to the as-built mapping o f  the FRS so that 
t l ie 2 datu~iis [nay be tied together 

TASK B3 - HYDRAULIC ANALYSIS 
.,... ,.... . , ,  . ,  , . , . . . . 

The hydraulic analysis will be preformed using the U.S. Ar~i iy Corps o i  Engineers IiEC-RAS. Versio~i 2.2. Kivcr 
An;llysis System co~iipulcr model. - 

,a l l l c  i11iri;il location and aligntiicnt of cross scctio~is and cllan~icl ccnlerline will be SII~IIII~~IC~ ior ~ l i c  UisIrict's 

I 
rcvicw and approval prior IO tl ie initial digitizing ol'tlic cross seclion data and should closely p;~r;~llcl tl lc existing 

I. Ilood insurance study. Tl~c usual spacing of cross scclio~is wi l l  be approsiniatcly wcr) 500 lkct. 1111lcss 





The consultant is to setup the HEC-RAS models so that the cross sections are broken into as illany segments as 
practical for detmiiining the masirnuin depth and velocity along the cross section. The consultailt w i l l  iiced to 
calculate the time i t  takes for flows to travel from the spillway to each cross section. 

Cross sections sliall be plotted showing, computed water surface profiles. ineffective flo\\. areas. "n" values. 
e~icroacliiiieiits. channel stationing. and other pertinent i i~foni~ation. The consultant is to niakc refineiiien~s to tlie 
HEC-RAS model based on review o f  tlie niodel by the District and other interested Agencies. Adjustiiie~iis to [he 
input paranieters for obtaining tlie most realistic results are considered nomial to tlie scope o f  work. 

TASK 8 4  - 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 from the District's Project Manager. and the masirnuin size allowed is 33" 
s 46". Tllis esliibit wi l l  use the District's standard border, title block. and legend fonnat. Shown on this exhibit 
wi l l  be t l i e  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 w i l l  be plotted at the 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 ofsplit or braided flow the maximum inundation limit should be shown 
and the maximum water surface elevation for each portion of the cross section listed. A t  the end o f  the study one 
complete set o f  inundation limit exhibits w i l l  be submitted on non-erasable mylar (3 m i l  or thicker), and w i l l  be 
sealed by the engineer. N o  sticky backs o r  other types of  tape products shall be applied to the mylars. 

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 of  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 l imit exhibit. Included as appendixes to this report should 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 w i 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 C A D D  Data Delivery Specifications portions (primarily Chapter 3 and Appendix C) o f  the 
District's HIS Data Delivery Specifications, Revision 3. I, for the following layers: 

I. NDXPRJ (CP - 40) 
2 PRJ (CP - 60) 
3 DQ.TBL (CP - 4 10) 
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) 

A l l  topographic data developed for this study by the consultant wi l l  be prepared in confomiance with the CADD 
Data Delivery Specifications portions of the District's HIS Data Delivery Specifications. Revision 3.1. for the 
Ibllowing layers: 

I. CARTOGRAPI-IIC FCA1.URES (CI' - 1 10) 
2.  CORNERS (CP - 2 10) 
5 .  MISCELLANEOUS CONTROL SURVEY POINTS (CI' - 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 - 620) 
9. STREET DETAIL (CP - 660) 
lo. ELEVATION (LAND) (CP - 710) 
I I. RIVER SYSTEM (CP - 960) 

The consultant i s  to only fill out those layers for which data i s  developed during the course of this study. I f  the 
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 niust follow the applicable CADD specifications when 
developing their CADD files. The CADD liles submined by the consultant will be subject lo 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 Repon sealed by the engineer. inundation limit exhibits, and copies of the 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 of 9" X 9" contact prints. 
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Technical Data Notebook 

a MANNING'S 'n' VALUE DETERMINATIONS 

I. INTRODUCTION 

A field reconnaissance investigation was conducted on May 14, 2001. 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 emergency spillway of Rittenhouse Flood Retarding 
Structures. 

A second field reconnaissance investigation was conducted on June 3,2001. The purpose of this trip was 
to obtain additional photographic documentation; verify existing land use conditions; and, gather data, 
including photographic documentation, for the estimation of Manning's 'n' values for the areas 
downstream of the CAP Culvert. 

11. METHODOLOGY 

Manning's 'n' values were assigned based on field observation using the methodology described in 
Estimated Manning's Roughness Coefficnts 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, natural channel, and 
agricultural land. Land use assignments are based on existing conditions. 

Natural Desert: This land use includes the area immediately downstream of the Rittenhouse FRS 
emergency spillway to approximately 1500 feet downstream of the CAP. The area consists of natural 
desert vegetation, predominantly brushy shrnbs with a few scanered trees. Bed material is a sandy silt. 
The vegetation is dense immediately upstream of the CAP. The 'n' values for the channel portion are 
0.040 to 0.045 and for the overbank area are 0.050 to 0.060. 

Natural Channel: This land use includes the area downstream of the CAP to the SPRR Bridge, in both 
Maricopa County and Pinal County. The area consists of a few natural desert vegetation and scattered 
trees. Bed materials are sand and gravel. The 'n' value was determined to be 0.035 for the natural 
channel areas. 

Agricultural Land: This land use applies to the large crop fields and citrus groves which are present in 
between Kenworthy Road and Vineyard Road. Field crops generally grown in this part of Maricopa 
County include small grain, corn/sorghum, and alfalfa. There are some scattered homes over the study 
area. Due to the spacing and small number of structures and the width of the floodplain, these were 
assumed to be only a minor obstruction to flow in the 'n' value calculations. The 'n' value was 
determined to be 0.050 for agricultural land. 
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111. PHOTOGRAPHS m D  'n9 VALUE *ssIGNMENTs 

Along with the calculations for the 'n' value assignments, photographs are provided for typical areas 
representing the natural desert, channel and agricultural land use conditions. Other 'n' values used in the 
study are: 

IV. COMPARASION OF 'n' VALUE WITH EXISTING MODEL 

Channel Material 

Top of CAP and Road (bare ground) 

Earthen Spillway (with vegetation) 

There is an existing HEC-RAS model for Queen CreekISanokai Wash Hydraulic Master Plan project, 
(Huitt-Zollars, Inc. October, 2000). The "n" values (from SPRR Bridge to the CAP) used in existing 
model were 0.032 for the channel and 0.040 for the overbank area. The "n" values for the same reach in 
this study are 0.035 for the channel and 0.050 for the overbank area. The values used in this study are 
close to the field conditions. 

'n' Value 

0.030-0.035 

0.040-0.055 
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Technical Data Notebook - 
LOCATION: Rittenhouse FRS 

CROSS SECTION DESCRIPTION: Nature Desert (Photographs I). 

Portion of 
Cross section Com~onents 

Channel nb= 0.030 n, = 0 n2 = 0 

Left Overbank nb = 0 

Right Overbank nb= 0 

Weighted and 
Com~osite Values 

n3 = 0.010 n = 0.040 

n = NIA 

Photo 1. Looking upstream (northeast) at Rittenhouse FRS. Natural desert in spillway areas. (Photodate 
May 14,2001) 
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LOCATION: Upstream of CAP; 

CROSS SECTION DESCRIPTION: Nature Desert (Photographs 2-3). 

Portion of 
Cross section Components 

Channel nb= 0.030 nl=O nz = 0 

Weighted and 
Com~osite Values 

n3 = 0.015 n = 0.045 

Left Overbank nb= 0.030 

Right Overbank nb= 0.030 

Photo 2. Looking downstream - 
May 14,2001) 
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Maricopa County, AZ March 2002 



Technical Data Notebook 

LOCATION: On tor, of the CAP 

CROSS SECTION DESCRIPTION: Bare ground (Photographs 4) 

Portion of 
Cross section Com~onents 

Channel nb= 0.030 nl=O n2 = 0 

Left Overbank nb= 0.035 

Right Overbank nb= 0.035 

Weighted and 
Comuosite Values 

n = 0.030 

East Side Spillway Inundation Studies - Rittenhouse FRS FCD 98-33 
Maricopa County, AZ March 2002 



Technical Data Notebook 

LOCATION: Downstream of the CAP 

CROSS SECTION DESCRIPTION: Natural Channel and Desert (Photographs 5-6). 

Portion of 
Cross section Comuonents 

Channel nb- 0.030 n l=O n2 = 0 

Weighted and 
Comuosite Values 

Left Overbank nb = 0.025 

Right Overbank nb= 0.025 

! 
-..-. . 

Photo 6.1 

-ooking downstream (west) a 

-0oking downstream (west) ac -.-~ank area. (Photo dateJune 2, ' " 0 1 )  

East Side Spillway Inundation Studies - Rittenhouse FRS FCD 98-33 
Maricopa County. AZ March 2002 



Technical Data Notebook 

LOCATION: Downstream of the CAP 

CROSS SECTION DESCRIPTION: Natural Desert (Photographs 7). 

Portion of 
Cross section Com~onents 

Channel nl=O n2 = 0 

Left Overbank nb= 0.025 

Right Overbank nb= 0 

Weighted and 
Com~osite Values 

n = N/A 

East Side Spillway Inundation Studies - Rittenhouse FRS FCD 98-33 
Maricopa County. AZ March 2002 



I Technical Data Notebook 

1 f-7 
LOCATION: Downstream of the CAP from Schne~f  Road to the SPRR Bridge 

CROSS SECTION DESCRIPTION: Natural Channel and agricultural land (Photographs 8-13). 

Portion of Weighted and 
Cross section Com~onents Com~osite Values 

Channel n,=O n2 = 0 q = 0.010 n = 0.035 

Left Overbank nb= 0.025 

Right Overbank nb= 0.025 

Photo 8. Looking downstream (west) at Schnepf Road Bridge (Photo date May 14,2001) 

1- ".Tl  . -- 

Photo 9. Looking upstream at Vineyard Road. Natural channel. photo date May 14,2001) 

East Side Spillway Inundation Studies - Rittenhouse FRS FCD 98-33 
Maricopa County, AZ March 2002 



Technical Data Notebook - 

%?.& *.3 . ..oto 10. Looking downstream (west) atcounty Boundary. Natural channel. (photo date June 3, 
2001) 

1Y 

Photo 11. Lookingupstream at the SPRR Bridge. NaL- .  .JUICL 

East Side Spillway Inundation Studies - Rittenhouse FRS FCD 98-33 
Maricopa County, AZ March 2002 



Te-h-;psi Data Notebook 

. . . . .  
Goti ,ooking north on ~verbank area at County Boundary. Agricultural Ian, 
J - 2001) 

13. Looking north on lefl overbank area upsGtream of County Bounda 
ate May 14,2001) 

.gricultural land. 

East Side Spillway inundation Studies - Rittenhouse FRS FCD 98-33 
Maricopa County, AZ March 2002 
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m- 
:. (Photo 

East Side Spillway Inundation Studies - Rittenhouse FRS FCD 98-33 
Maricopa County, AZ March 2002 



Project: Spillway Inundation Studies - Rittenhouse FRS 

Subject: Expansion Ratio Calculations 

Filename: D:/fcds~ill/taskB/Rittenhouse/Enefiles/Revor~HEx~Calcs.doc 
- - 

Coniputed By: WC Date: 9/10/01 Checked By: Date: 

Expansion Ratio Calculations 

Location: cross section 16.545 to 16.542 

Using Equation B-2: 

Cross Section 1 = Cross Section 16.542 

Cross Section 2 = Cross Section 16.545 

ER = 0.421 + 0.485 (FC*IF,') + 1.80 X (Q) 

= 0.421 + 0.485 (0.7910.77) + 1.80 X 10.~ (14,000) 

= 1.17 

Check Range in Table 8.2: 

b/B = 2101284 = 0.74 Use: b/B = 0.5 

n,dn, = 0.03510.035 = 1.00 Use: n,dn, = 1 

s = 0.005 1 ftlft = 26.9 ftlmi Use: 10 ftlmi 

Then, ER = 1.3 - 2.0 

Use: ER = 2.0 



Project: Spillway Int~ndation Studies - Rittenhouse FRS 

Subject: Expansion Ratio Calc~~lations 

Filename: D:lfcdspill/taskB/Rittenhouse/Engfiles/Repo~~RHExpCalcs.doc 

Computed By: WC Date: 9/10/01 Checked By: Date: 

Expansion Ratio Calculations 

Location: cross section 15.523 to 15.495 

Using Equation B-2: 

Cross Section 1 = Cross Section 15.495 

Cross Section 2 = Cross Section 15.523 

ER = 0.421 + 0.485 (FC~IF,') + 1.80 X 10.' (Q)  

= 0.421 + 0.485 (0,9910.52) + 1.80 X (14,000) 

= 1.60 

• Check Range in Table B.2: 

b/B = 290/490 = 0.59 Use: b/B = 0.5 

n,dn, = 0.03510.035 = 1.00 Use: n,dn, = 1 

s = 0.0029 ftlft = 15.3 ftlmi Use: 10 ftlmi 

Then. ER = 1.3 - 2.0 

Use: ER = 2.0 



CAP CULVERT RATING CURVE 

1000 

DISCHARGE 



1 

Culvert calculation for the C~p'Culvert 
CURRENT DATE: 08-28-2001 FILE DATE: 08-28-2001 
CURRENT TIME: 10:44:30 FILE NAME: CULCAPl 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.0 

I 1 

I C I  SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET 

I " /  
i 

I 

I L I INLET OUTLET CULVERT I BARRELS 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 

I 
(ft) I MATERIAL (ft) (ft) n TYPE 

I 
1~0.1 lit) lft) 
I 1 11564.00 1562.00 192.01 1 1 RCP 

I 
6.00 6.00 .014 CONVENTIONALI 

1 2  1 I I 
1 3 1  I I 
1 4  1 I I 
1 5  I 
1 6 1  

I 
I 

I 
I 

SUMMARY OF CULVERT FLOWS lcfs) FILE: CULCAPI DATE: 08-28-2001 

ELEV I ft) TOTAL 1 2 3 4 
0.00 0.0 0.0 0.0 0.0 0.0 

1566.31 45.0 0.0 0.0 0.0 0.0 

6 ROADWAY ITR 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 0.00 0 
0.0 OVERTOPPING 

SUMMARY OF ITEMTIVE SOLUTION ERRORS FILE: CULCAPI DATE: 08-28-2001 

HEAD 
ELEV (ft) 
0.00 

1566.31 
1567.62 
1568.65 
1569.58 
1570.55 
1571.13 
1572.90 
1574.38 
1576.09 
1578.02 

HEAD 
ERROR (ft) 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

TOTAL 
FLOW (cfs) 

0.00 
45.00 
90.00 
135.00 
180.00 
225.00 
250.00 
315.00 
360.00 
405.00 
450.00 

FLOW % FLOW 
ERROR (cfs) ERROR 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

cl> TOLERANCE (£ti = 0.010 <2> TOLERANCE ( 8 )  = 1.000 



CURRENT DATE: 08-27-2001 
CURRENT TIME: 12:43:04 

FILE DATE: 08-27-2001 
FILE NAME: CULCAPl 

PERFORMANCE CURVE FOR CULVERT 1 - 6.00 (ft) BY 6.00 (ft)) RCP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

0.00 1564.00 0.00 -2.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
45.00 1566.31 2.31 1.971-S2n 1.34 1.77 1.27 0.54 10.21 5.06 
90.00 1567.62 3.62 2.601-S2n 1.92 2.54 1.96 0.79 11.22 6.23 
135.00 1568.65 4.65 3.331-S2n 2.40 3.14 2.46 0.97 12.39 7.00 
180.00 1569.58 5.58 4.171-S2n 2.81 3.65 2.89 1.13 13.32 7.59 
225.00 1570.54 6.54 5.151-S2n 3.21 4.10 3.32 1.26 14.03 8.07 
250.00 1571.13 7.13 5.751-S2n 3.43 4.32 3.54 1.33 14.41 8.30 
315.00 1572.90 8.90 7.535-S2n 4.01 4.83 4.11 1.49 15.26 8.85 
360.00 1574.38 10.38 8.92 5-S2n 4.45 5.09 4.54 1.59 15.73 9.17 
405.00 1576.09 12.09 10.485-S2n 5.01 5.34 5.05 1.68 15.99 9.47 
450.00 1578.02 14.02 11.692-M2c 6.00 5.60 5.60 1.77 16.49 9.74 

El. inlet face invert 1564.00 ft El. outlet invert 1562.00 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION 0.00 ft 
INLET ELEVATION 1564.00 ft 
OUTLET STATION 192.00 ft 
OUTLET ELEVATION 1562.00 ft 
NUMBER OF BARRELS 1 
SLOPE (V/H) 0.0104 
CULVERT LENGTH ALONG SLOPE 192.01 ft 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 6.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.014 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 



1 • CURRENT DATE: 08-27-2001 
I CURRENT TIME: 12:43:04 

FILE DATE: 08-27-2001 
FILE NAME: CULCAPl 

I 
TAILWATER 

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 12.00 ft 
SIDE SLOPE H/V (X:l) 8.0 
CHANNEL SLOPE V/H (ft/ft) 0.090 
MANNING'S n (.Ol-0.1) 0.050 
CHANNEL INVERT ELEVATION 1562.00 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 1562.00 ft 

* * * * * * *  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW 
(cfs) 
0.00 
45.00 
90.00 
135.00 
180.00 
225.00 

W.S.E. FROUDE 
(ft) NUMBER 

1562.00 0.000 
1562.54 1.210 
1562.79 1.236 
1562.97 1.250 
1563.13 1.259 
1563.26 1.266 
1563.33 1.269 
1563.49 1.278 
1563.59 1.283 
1563.68 1.287 
1563.77 1.290 

DEPTH 
(ft) 
0.00 
0.54 
0.79 
0.97 
1.13 
1.26 
1.33 
1.49 
1.59 
1.68 
1.77 

VEL . 
(f/S) 
0.00 
5.06 
6.23 
7.00 
7.59 
8.07 
8.30 
8.85 
9.17 
9.47 
9.74 

SHEAR 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
88.00 ft 
50.00 ft 
963.79 ft 



VINEYARD ROAD CULVERT RATING CURVE 

DISCHARGE 



1 
Culvert calculation for Vineyard Road Culvert 
CURRENT DATE: 08-28-2001 FILE DATE: 08-28-2001 
CURRENT TIME: 10:15:54 FILE NAME: CULVINE2 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 6.0 

L 
v 
NO. 
1 

I 
- -- 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(ft) (ft) (ft) 

1474.40 1474.00 40.00 

CULVERT SHAPE, MATERIAL, INLET I 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (ft) (it) n TYPE 
1 RCB 8.00 5.00 .014 CONVENTIONAL 

S U W R Y  OF CULVERT FLOWS (cfs) FILE: CULVINE2 DATE: 08-28-2001 

ELEV (ft) 
0.00 

TOTAL 
0.0 
50.0 
100.0 
150.0 
200.0 
250.0 
300.0 
350.0 
400.0 
450.0 
500.0 
0.0 

1 2 3 4 5 6 ROADWAY ITR 
0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
0.0 0.0 0.0 0.0 0.0 0.0 0.00 0 
0.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CULVINE2 DATE: 08-28-2001 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cis) ERROR (cfs) ERROR 
0.00 0.000 0.00 0.00 0.00 

1479.29 0.000 50.00 0.00 0.00 
1479.41 0.000 100.00 0.00 0.00 
1479. 60 0.000 150.00 0.00 0.00 
1479.88 0.000 200.00 0.00 0.00 
1480.24 0.000 250.00 0.00 0.00 
1480.67 0.000 300.00 0.00 0.00 
1481.34 0.000 350.00 0.00 0.00 
1482.30 0.000 400.00 0.00 0.00 
1483.37 0.000 450.00 0.00 0.00 
1484.57 0.000 500.00 0.00 0.00 

<17 TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1.000 



CURRENT DATE: 08-28-2001  
CURRENT TIME: 1 0 : 1 5 : 5 4  

FILE DATE: 08-28-2001 
FILE NAME: CULVINE2 

PERFORMANCE CURVE FOR CULVERT 1 - 1( 8 . 0 0  ( f t )  BY 5 . 0 0  ( f t ) )  RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
( c ~ s )  ('it) ( f t )  ( f t )  <F4> ( f t )  ( ' it) ( f t )  ( f t )  ( f p s )  ( f p s )  

0 . 0 0  1 4 7 9 . 2 5  0 . 0 0  4 . 8 5  O-NF 0 . 0 0  0 . 0 0  0 . 0 0  5 . 2 5  0 . 0 0  0 . 0 0  
5 0 . 0 0  1 4 7 9 . 2 9  1 . 8 2  4 . 8 9  l - S l f  0 . 7 6  1 . 0 7  5 . 0 0  5 . 2 5  1 . 2 5  0 . 0 0  

1 0 0 . 0 0  1 4 7 9 . 4 1  2 . 8 7  5 . 0 1 4 - F F t  1 . 2 2  1 . 7 0  5 . 0 0  5 . 2 5  2 . 5 0  0 . 0 0  
1 5 0 . 0 0  1 4 7 9 . 6 1  3 . 7 4  5 . 2 1 4 - F F t  1 . 6 0  2 . 2 2  5 . 0 0  5 . 2 5  3 . 7 5  0 . 0 0  
2 0 0 . 0 0  1 4 7 9 . 8 8  4 . 5 2  5 . 4 8 4 - F F t  1 . 9 6  2 . 6 9  5 . 0 0  5 . 2 5  5 . 0 0  0 . 0 0  
2 5 0 . 0 0  1 4 8 0 . 2 4  5 . 2 9  5 . 8 4 4 - F F t  2 . 2 8  3 . 1 3  5 . 0 0  5 . 2 5  6 . 2 5  0 . 0 0  
3 0 0 . 0 0  1 4 8 0 . 6 7  6 . 0 8  6 . 2 7 4 - F F t  2 . 6 0  3 . 5 3  5 . 0 0  5 . 2 5  7 . 5 0  0 . 0 0  
3 5 0 . 0 0  1 4 8 1 . 3 4  6 . 9 4  6 . 7 9 4 - F F t  2 . 9 0  3 . 9 1  2 . 9 0  5 . 2 5  1 5 . 0 6  0 . 0 0  
4 0 0 . 0 0  1 4 8 2 . 3 0  7 . 9 0  7 . 3 8 4 - F F t  3 . 2 0  4 . 2 8  3 . 2 0  5 . 2 5  1 5 . 6 2  0 . 0 0  
4 5 0 . 0 0  1 4 8 3 . 3 7  8 . 9 7  8 . 0 5 4 - F F t  3 . 4 9  4 . 6 2  3 . 4 9  5 . 2 5  1 6 . 1 1  0 . 0 0  
5 0 0 . 0 0  1 4 8 4 . 5 7  1 0 . 1 7  8 . 8 0  4 - F F t  3 . 7 7  4 . 9 6  3 . 7 7  5 . 2 5  1 6 . 5 6  0 . 0 0  

E l .  i n l e t  f a c e  i n v e r t  1 4 7 4 . 4 0  f t  E l .  o u t l e t  i n v e r t  1 4 7 4 . 0 0  f t  
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest 0 . 0 0  f t  

INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMM?.RY 
BARREL SHAPE 
BARREL SPAN 
BARREL RISE 
BARREL MATERIAL 
BARREL MANNING'S n 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

. . . . . . . . . . . . . . . . . . . . . . . . .  
BOX 

8 . 0 0  f t  
5 . 0 0  'it 

CONCRETE 
0 . 0 1 4  
CONVENTIONAL 
SQUARE EDGE ( 9 0 - 4 5  DEG.) 
NONE 



CURRENT DATE: 08-28-2001 
CURRENT TIME: 10:15:54 

FILE DATE: 08-28-2001 
FILE NAME: CULVINE2 

TAILWATER 

CONSTANT WATER SURFACE ELEVATION 
1479.25 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
25.00 it 
50.00 it 

1483.00 f t  















FLOOD CONTROL D STRICT 
OF MAR COPA COUNTY 

I I 
I I 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

RTTENHOUSE 

SHEET INDEX FLOOD RETARDING STRUCTURE 
SPILLWAY INUNDATION STUDY 

MARICOPA COUNTY 1 COVER 
~ o t  to Scale 2-6,17 FULL SPILLWAY FLOW F C D CONTRACT NO 98-33 

7-1 1, 18 213 SPILLWAY FLOW 
12-16.19 113 SPILLWAY FLOW B o e e r  i- i n c  

ST PA* 

&","MA" 
DESIGN I W C  1 04/02 
DESIGN CHK I K A 1 04/02 
PUNS I H O T  I 06/02 

U N F  CHK I K A I 01/02 

WE" I O( /e  



w - .  
rn 

. w l d r b - 4 1 1  

m 
THE INUNDATION LIMIT, AT lHE FOLLOMNG CROSS SECTIONS. Has 
BEEN bOJUSTED 8Y HAND AND DOES NO1 MATCH THE STA W.S. 
LF l  OR STA W.S. RGl STATED IN THE HEC-RAS OUTPUT: 
UPPER WIN 
I 9  790 (SlA W.S. RGT) 
19.539 (STA W.S. LFl) 
18 708 ( S ~ A  W.S. RGT) 
18012 (STA W.S. RGT AND LFI) 

LEGEND 
INUNDATION AREA BOUNDARY 

2 : 
m D w u L I c  ME UNE 
WllH RIVER MILE i-,-i 
INUNMllON A R U  DUE TO ------ 
CAP FAILURE 

CROSS SECnON 

ELNAnON REFERENCE M R K  ERM X X X  

COUNN. PMISH. STATE OR 
INlERNATIOIUIL BOUNOPIiY 

County Boundov  - - - - . . - 

PANEL POINT a' 
MAPPING BOUNDARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ELEVATION REFERENCE MARKS 
NOID ELWAnONS M E  W C D  ON #mow 

* U t R I U N  CONMRSlON SRIIWL nCTDR DkWM isma w N A M  iQs& TO ,929 

MEYO- -19a 11 

ID .  NUMBER OESCRIPTlON/LOCATION 

C R Y B I 1  liB5iJI WO CLO BaC(S W I- I 

NOTES 
1- THE HYDRAUUC EASE LINE IS CROSS SECVON SMION 10.000 

I I 
INDEX MAP , I 

0 '  4 0 0 '  8 0 0 '  

SCALE 1 ' = 400 FEET 
CONTOUR lNTERVAL = 2 FEET 

R E V l i i O N  

OF MARICOPA COUNTY 
RITTENHOUSE 

FLOOD RETARDING STRUCTURE 
I SPILLWAY INUNDATION STUDY 1 
I FULL SPILLWAY FLOW I 
I F.C.D. CONTRACT NO. 98-33 1 

- - 3~ mvL UPl8W mm"m BI. 
"as Yn*l W,"* YC. I-- PM. *Oin l rn . i  9CVt *10 i CDnDYa l N I E V U l  ,HE r n 1 2 0 W I U  WrnY 1U N*D 81 .... . .. . ..~. . .. . . ..... 





LEGEND 
INUNDATION AREA BOUNDARY 

5 2 
HYDRAULIC BASE LlNE 
WITH RIVER MILE J----L 
INUNDAnON AREb DUE 10 ------ 
CAP FAILURE - - 
CROSS SECTION 

ELEVATION REFERENCE MARK ERM XXX 

COUNn. PIRSH, STATE OR Counly Bovndov  
INTERNA'TIOML M U N O M Y  - - - - . . - 

PANEL W I N 1  

MAPPING BOUNDARl 

ELEVATION REFERENCE MARKS 
NOTE: ELEV*TIONS ARC W E D  ON PATIOW 

UIFRlUN M R T W L  IIARIU OF 1988 
C O m i R I l O N  FXTOR 1988 N"D 10 1929 
wmo- - >  S8 *t 

1.0. NUMBER ELN OESCRlPTlON/LOCAnON - 

olvmor l i l 4 S l  MO 8C/M O m i 0  RO 6. CWOE 

LllYiOM l S O i . l M  i l l0  3- Oil RPE 

NOTES 
1- THE HYDRAULIC M E  LlNE IS CROSS SECTION STATION 10.000 

400' 0' 400' 800' 

SCALE: 1 " = 400 FEET 
C O N T O U R  INTERVl iL  = 2 FEET 

1 I I 
I IEVISION BY I O A i  

FL;OD CONTROL D I S T R I C ~  
OF MARICOPA C O U N T Y  

RITTENHOUSE 
FLOOD RETARDING STRUCTURE 
SPILLWAY INUNDATION STUDY 

FULL SPILLWAY FLOW 
F.C.D. CONTRACT NO. 98-33 

rn m7s 
W.C. I 04/02 

1 04/02 
PWNZ H O T .  04 0 2  



I LEGEND I 
INUNDATION AREPI BOUNDARY 

rnDR*uLIc EASE LINE 
WIT" R,"ER *IIL~ i---i 
INUNDATION AREA DUE 1 0  ------ 
CdP FAILURE 

CROSS SECTION @-@ 
ELLYnilON REFERENCE WRK ERM XXX 

MUNTI .  P*REH, STATE OR 
INIERWIOMbL BOUNDARY 

county Baundory - - - - . . - 
PANEL POINT @ 
MAPPING BOUNDARY . . . . . . . . . . . . . . . . . . , , , , . . . . . . . . . . . . 

ELEVATION REFERENCE MARKS 
M O T I  E L M O M S  *C M E 0  ON N*IlON*I 

M F A I C U I  MIilW DITUU OF ,988 
C O M R I O N  NNO- -1.98 I * C l O R  7, lee8 NAMI TO ,829 

ID NUMBER OESCRIPTlON/LOCAnON 

C*YZOUII t(8L908 MO BC/UU 0m"U.C i W r * o  I 

riium2, 1 0 , 1 7 1  MO YCWi BC/"" 

NOTES 
1 -  THE HYOMULIC BASE LINE IS CROSS SECTION STATION 10.000 

4 - -  - 4 0 0 '  0' 4 0 0 '  8 0 0 '  

SCALE: 1 '  = 4 0 0  FEET 
CONTOUR INTERVAL = 2 FEET 

RITTENHOUSE 
FLOOD RETARDING STRUCTURE 
SPILLWAY INUNDATION STUDY I 

1 FULL SPILLWAY FLOW I 
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NoiE 
THE INUNMTION UMIT, AT ME FOLLOMNG CROSS SECTIONS. HAS 
BEEN POJUSTEO BY HiWD AND DOES NOT MATCH THE ETA W.S. 
L i l  OR STA W.S. RGT STATED IN THE HEC-PAS OUTPUT: 
UPPER W I N  
19.790 (STA W.S. RGO 
18.7@8 (STA W.S. RGn 

INUNDATION ARE" BOUNDdRl 

HIDWUUC WE LINE 
WliH RiVER MILE ------ 
CROSS SLCnON 

ELEVATION REFERENCE MARK 

COUNn, PmEH, STATE OR county Bounds?. 
lNlERNlinONAl 80UNDbRY - . . - - . - 

MPPING BOUNDARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ELEVATION REFERENCE MARKS 
NOTE: ELWnONS ART M E 0  ON NATNOIUL 

IWLI18UN VLRTICV DATUM or 19ae 
COMRIIOII  FACTOR iP88 MW TO 1829 
MWD- - 3  38 7, 

i.0. NUMBER OESCRiPnON/LOCAnON - 
E R Y N I 7  l % S i > l  M D  Ti0 - CAP 

EPY2021 1181.108 m0 U O  B U S I  UP 

I THE HiDRAULIC W E  LINE IS CROSS SLCTlON STATION 10,000 

INDEX MAP 

0 '  4 0 0 '  8 0 0 '  

SCALE: 1 "  = 4 0 0  FEET 
CONTOUR INTERVAL = 2 FEET 



INUNDfliON 4REA BOUNDARY 
X 

HiDFAUUC WSE LINE 
WITH RIVER MILE i-,-i 
INUNDATION AREA DUE TO ------ 
U I P  FAILURE 

CROSS SECnON 

ELEVAllON REFERENCE M R K  ERM XXX 

COUNW, PARISH, SrATE OR counly Baundari 
INIERNAlIONkL BOUNDMY - - - - . . - 

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

ELEVATION REFERENCE MARKS 
NOTE ELLYAllONS MEROW VERTUL *R< B1SCD D&WU ON OF M T l O W  1488 

C M R S I O N  FACTOR 11188 NAW TO 182s 
NGYD- - 1  48 11 

ID. NUMBER ELN OESCRIPTION/LOWION - 
E R Y ~ O I  wz.812 na EIHH a samnnao na a sawm m 

tPY2m2 IUJ676 1)10 W H H  B SCXHLPL ON aTU 110 

tnurocl I S G ~ S ~ Z  nm I/+' oa wr orn srm mo 112u 
i (ii I L * N E R  ON mnlm m 

mumot l r m m  wo r oa p r i  i12u i ai a n m o  e* B I ~ L  

1e~mi6 I ~ ~ B . O O T  man ~isrn nm mmc w *sn irlsas, 

mYmlO 162*.18> GLO 8c 

mYmn  ins.^^ nm n o  BC rr nmr *m M a oenw ao 

NOTES 
I- THE HYDRAULIC BkSE LINE IS CROSS SECTION STATION 10,000 

4 0 0 '  0' 4 0 0 '  8 0 0 '  

SCALE: 1 "  = 4 0 0  FEET 
CONTOUR INTERVAL = 2 FEET 



REA TO FLOODING 

ION UMlT, AT WE FOLLOWNG CROSS YCIIONS. HAS , 
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INUNOATION AREA BOUNDARY 

WDRAUUC BASE LINE 
WITH RIVER MILE 

INUNDATION AREA DUE 10 ------ 
CROSS SECnON 

ELNATION REFERENCE M R K  

COUNN, PARISH. SrAlE OR Ccunly Boundory 
MERNATDWI BOUNDARY - . . - - - - 

MAPPING BOUNDARY . . . . . . . . . . . . . . . . . . . . , , . . . , . . . . . , , 

ELEVATION REFERENCE MARKS 
NOT* ELN*TIO+E ARE WE0 ON N A m W  

ID .  NUMBER - 

" ii012m WO 3- 00 W E  

I R " Z O 7  151,019 M O  I '  00 "PC 

IRYZOO~ I*-3 rm E ~ H  ON a o n i l o  i / r w  r or wrrm 

I R Y * l d  liG1312 M O  BCI"" 0 X U N R m m  d "CRlO RO 

I- THE WDMULIC BASE UNE IS CROSS SECTION STATION IO.MX1 

SCALE: 1 "  = 4 0 0  FEET 
CONTOUR iNTERYAL = 2 FEET 



14.207 (STA W.8 LFl) 

13.736 (ST* W.S. LFl) 



INUNDAnON AREA BOUNDUV 

HYDRAULIC M E  LlNE 
WITH RIVER MlLE 

INUND.hl,ON AREA DUE 1 0  

CROSS SECnON 

ELLYATION REFERENCE LURK 

COUNW. PMISII, STATE OR Counh B~undary 
INIERNXTlON4L BOUNDARY - - - - . . - 

WPPING BOUNDARY ............................... ~ 

ELEVATION REFERENCE MARKS 
NOT< <Wk"ONS Ulr W E D  ON N*rnONU 

wcaw M a r l a  DATUM cx ,088 
C O M R S I O N  FACTOR 1088 NAW TO lSl9 
H m -  - ,~98 rt 

I D  NUMBER DELSRlP~IW/LOCATION - 
<IY2014 1158.03 M l S  OD D I E  nlM WASHER L111765 

raum>r l o2928  M I,? RVI1 

m u m i  l r i i i v  ma vcmi BE/HH 

1-  THE HYDWULIC BASE LlNE IS CROSS SECTION STAnON 10.000 
2- WEST SiDE AERWL WPPING PROVDED BY: 

FCOMC TO EdKER AS A RASTER M A E  
SEE QUEEN CREEK ADDS TOPOGPAPHIC MAPS. FCO 86-23 

INDEX MAP 

SCALE: 1 "  = 400 FEET 
CONTOUR INTERVAL = 2 FEET 



HYDRAULIC BASE LINE 
WITH RIVER MILE 

INUNDATION AREA DUE TO ------ 
CROSS SECTION 

ELWATION REFERENCE M4RK 

9 .  
s 

COUNTI. PARS". STATE OR Counly Bavndani - - .  INTERNATIONAL BOUNDARY - - . - - - - 
rn rn 

MAPPING BOUNMRY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ELEVATION REFERENCE MARKS 
NOW. ELNAI IONI  Ui W E D  ON NATIONAL 

BEEN POjUSTEO 8Y HAND AND DOES NO1 HATCH THE STA W.S. 'U IRICW MRnWL O * N M  OF 19- 

L f l  OR STA W.S. RGT STATED IN THE HEC-RAS OUTPUT: COWRSION F*CTOR 1P88 NAW TO 1929 

UPPER UNN 
a v o -  -, S& +, 

19.790 (ST4 W.S. RGT) 1.0. NUMBER DESCRIPTIMI/LOCATlON 
19.539 (STA W S  LFl) 

- 
18 708 (STA W.S. RGO IRVZOII 1S.iU MO CLO BWIS WP 

18.012 (STA ws. ncr AND Ln)  
EsYm2, 1181.708 mI) mo BR- w 

1 THE IMDMULIC B E E  LINE IS CROSS SECTION STATION 10.000 

INDEX MAP 

SCALE: I" = 400 FEET 
CONTOUR lNTERVAL = 2 FEET 



INUNDAnON ARE" BOUNDARY 

M D W U C  M E  UNE 
WiTH RIVER MILE 

INUNDdnON &R€A DUE 10 ------ 
CdP FAILURE 

CROSS SECTlON 2.117 2.141 

ELFVATION BEFERENCE M4RK M ERM XXX 

CWNTI, P-ISH. STATE OR caunl, w o u n d o ~  
1MERN.hlIONAL BOUNDARY - . . - - - - 

PANEL POINT a 
MAPPING BOUNCARY . . . . . . . . . . . . . . . . . . , , , . , , . . . . , , , . , , . 

ELEVATION REFERENCE MARKS 
NOTI: i l iV InDNS M E  8*CED ON W I W A L  

ULRICLN M R W  MWU M ,988 
COWZRBIOII i *ETOR 1'188 MAW iO iO2S 
Nmo- - >  tt 

NOTES 
i- THE WDRAULIC W E  LINE h CROSS StCllON STATION lO.OM 

4 0 0 '  8 0 0 '  

SCALE: I" = 4 0 0  FEET 
CONTOUR INTERVAL = 2 FEET 



OR VELOCITIES 

LEGEND 
INUNOmON ARLMBDUDA"R( 

2 : 
WDRPUUC BPSf UNE 
W l ~ H  R,"ER MILt i---i 
INUNDATION AREA DUE TO ------ 
CAP FAILURE 

CROSS SECTION @-3 2.147 

ELEVATION REFERENCE MARK ERM X X X  

COUNN, PARISH, STATE OR county Boundary 
IMERNAnONAL BOUNDARY - - - - - - - 

PANEL POINT @ 
MAPPING BOUNCARY . . . . . . . . . . . . . . . . . . . , , , , . , , . . , . . . , , . 

ELEVATION REFERENCE MARKS 
WOE. CLCIATIONI wcww MRTIW *RL WED D~WU ON OF L U ~ W  was 

C M R B I O N  WWn- - >  es FACTOR <% lS88 N*D 70 ,929 

1.0. NUMBER DESCRIPnON/LOCAnON 
mu,m l i i r l sr  7% Bcl"" o mmo a mr I 

NOTES 
1- 1HE HYDRAULIC BASE LINE IS CROSS SECnON STATION 10.000 

0' 4 0 0 '  8 0 0 '  

SCALE I "  = 4 0 0  FEET 
CONTOUR INTERVAL = 2 FEET 

FLOOD RETARDING STRUCTURE 
SPILLWAY INUNDATION STUDY 

1/3 SPILLWAY FLOW 



m o m u L I c  WSE LINE 
WllH RIVER MILE 

INUNDAnON MU DUE 10 ------ 
CAP FAILURE 

CROSS SECTION @-@ 
E W " I O N  REFERENCE MARK ERM VXX 

COUNTY. PARISH. STATE OR cauniy Boundav  
INTERMnONAL BOUNDPRY - - - - . . - 
PANEL W I N 1  'a 
MAPPING BOUNDARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ELEVATION REFERENCE MARKS 
NUTI; ELNLNnONS *RL WE0 ON NITIOWA 

UILRlCUi  C O M R S I O N  M R m L  FACTOR o*mu 1888 w MAW <ma 10 192B 

MCvD- -2.3s st 

I.D. NUMBER ELN DESCRlPllCN/LCCAllON - 
C K V 2 a 8  I tB?% OSD W H H  m i l 0  I MliVARi) W 

i i lY1O, I  I t B l  = rm UO & e %NI"*I) 41 il UYNIILIs UtlCXl 

i i lum~i  1 t ~ 5 6 1  OSD BC/HX 0 a o n i o  X C H U ~  OR 

tIluio1, I 4 B i O J  i)rD 2- ao nPE m* wc.*ca s>t,ss 

FPt2YIS 1.52928 mo 1/2 EBIR 

sFmm21 14>7.171 i l iD  YCDO, Ern 

NOTES 
1- THE HYDRAULIC BASE LINE 6 CROSS SECTlON STATION 1O.WO 

4 0 0 '  0' 400' 8 0 0 '  

SCALE 1 "  = 4 0 0  FEET 
CONTOUR INTERVAL = 2 F E E T  

OF MARICOPA COUNTY 
RITTENHOUSE 

FLOOD RETARDING STRUCTURE 
SPILLWAY INUNDATION STUDY 

1 / 3  SPILLWAY FLOW 



LEGEND 
INUNDAnON AREA BOUNDARY 

; 
IPIDPAULIC W E  LINE 
W~TH RIMR MILE i---i 
INUNDATION AREA DUE TO ------ 
U P  FAILURE 

CROSS SECTION a-@ 
ELNAllON REFERENCE L U R K  ERM XXX 

COVNP(, PARISH, STATE OR Couniy Boundory 
NTERMlIONAL BOUNDPRY - - . - . . - 

PANEL POINT @ 
MAPPING BOUNQ4RY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ELEVATION REFERENCE MARKS 
NOiC ILNl87ON6 *RE =LO ON NII#ON*L 

L U i A l U l i  W R T W  DAmU OF ,988 
COIMRSION FACTOR IS88 MAW TO 1029 
wmm- - 1  98 r t  

IRYI02$ 1117171 MD UCWT RMH 

NOTES 
1- THE WDMULIC WL UNE IS CROSS SECTION STAnON 10.000 
2- WE57 SIDE AERN UPPING PROWDED BY 

iCUUC TO W E R  6 A RA5TER iW 
SEE WEEN CREEK ADUS TOPOGRAPHIC MAPS. FCD 86-23 

0 '  4 0 0 '  800' 

SCALE: I" = 400 F E E T  
CONTOUR INTERVAL = 2 FEET 

RTTENHOUSE I FI "OD RETARDING STRUCTURE I ~ - 1 SPILLWAY INUNDATION STUDY 
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INUNDATION ME" BOUNDARY 

m D m u L l c  WE LINE 
W i r n  R l M R  MILE ------ 
CROZS SECTION 

E W A n O N  REFERENCE MARK 

C O U N N ,  PARISH, STATE OR County Boundary 
INTERWTKIWL BOUNDARY 

M P P I N G  BOUNDARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ELEVATION REFERENCE MARKS 
Nmi :  ELNITlDNS *RE B*Sm ON M T W W  

U I i R l C U i  MRnVl DATUM OF 1Q88 
C O M R E I O N  FICTYh M W  10 1921 
NCW- -,3s ir 

I D .  NUMBER ELN DEESRIPllON/LOCATITDN - 

1 THE WDR4ULIC BUSS LINE IS CROSS SECTION SlATlON 10,M)O 
2- WEST SIDE AERIAL MAPPING PROVIDED BY: 

FCDUC 1 0  WLR AS A M E R  ,MACE 
SEE QUEEN CREEK AOUS TOPOGRAPHIC MAPS. FCC 56-23 

INDEX MAP 

0' 8 0 0 '  1 6 0 0 '  
I H H  _i 

SCALE. 1 "  = 800 F E E T  



INUNDATION AREA BOUNDARY 

HYDRAULIC W E  LlNE 
WliH RIMR MILE 

INUNDATION AREA DUE TO ------ 
CROSS SECIION 

ELEVATION REFERENCE MARK 

COUNni. PmISH, STATE OR County Bovndaw 
INTERMnON4L BOUNDPRY 

PANEL PUNT 

MiiWING BOUNDARY . . . . . . . . . . . . . . . . . . . . , . . . . . , , , . , . , . . 

ELEVATION REFERENCE MARKS 
NOTL ELNITIONS *RL W C D  ON N*,nN*L 

UICP4CIN MRnW D A R U  OF 
C M R Y V N  N W -  1 . 9 8  FACT* Fi 1085 Wm 70 ,829 

1- THE HYDPAUUC EASE LlNE h CROSS SECTION STATION 10.000 
2 WEST SIDE AERUL MAPPING PROVIDED BY: 

KDUC TO W E R  AS A RASISR IMAGE 
SEE QUEEN CREEK ADMS TOPOGRAPHIC MAPS, fCD 86-23 

INDEX MAP 

8 0 0 '  0' 8 0 0 '  1 6 0 0 '  
I w - - 
SCALE: 1 "  = 8 0 0  FEET 
CONTOUR INTERWL = 2 FEET 
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SPILLWAY INUNDATION STUDY 
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INUNDATION AREA BOUNDPRl 

HYDRAULIC M E  LINE 
W M  R I E R  MILL 

CROSS SEtTION 

E W k I I O N  REFERENCE MARK 

COUNN. PmISH. STATE OR 
INTERMTOW1 BOUNDARY 

PANEL POINT 

MAPPING BOUNDARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ELEVATION REFERENCE MARKS 
NOTE I IN*TIONS Uii W L D  ON HATI- 

M I R I C I N  M P m W  DATW C+ 1988 
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N m -  -3.98 " 
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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 

Davis, California 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: Rittenhouse FRS-upper three flow 
Project File : RHupm.prj 
Run Date and Time: 03/20/2002 9:30:44 AM 

Project in English units 

Project Description: 
spillway Inundation Study for Rittenhouse FRS - Three Spillway Flow Scenario 

 itt ten house FRS Emergency Spillway to Queen Creek upstream of Maricopa 
County boundary. 

Model Vertical Datum: 1988 NAVD 
starting Water Surface Elevations, 1455.86, 1455.43 and 1454.18, were obtained through 
downstream main channel HEC-RAS modeling results and plus 1.98 feet. 

@ 'Ys3' Michael Baker Jr.. Inc. 0312002 

PLAN DATA 

Plan Title: Three flow Upper main model 
plan File : rn:\Folders from V\Fcdspill\TaskB\Rittenh0u~e\Submittal\JanO9O2\HEC-~S\Mupm.POl 

Geometry Title: Base Conditions Geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Rittenhou~e\Submittal\JanO902\HEC- 

RAS\RHupm.GOl 

Flow Title : ThreeFlow Profiles (Mixed Flow Regime) 
Flow File : m:\Folders from V\Fcdspill\TaskB\Rittenhou~e\Submittal\Jan0902\HEC- 

Plan Description: 
Three flow scenario for upstream main channel 

This model are adequate for 
conceptual purposes but not for design purposes. Therefore this model should 
not be used directly for the design and construction of channel improvements 
without more detailed study and information. 

Plan Summary Information: 
Nwnber of: Cross Sections = 49 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 1 

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

Ritrenhouse FRS Upper Main, Three Flows 
Page I of 136 



Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Flow Title: ThreeFlow Profiles (Mixed Flow Regime1 
Flow File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\Jan0902\HEC-RAS\RHupm.FOl 

Flow Data (cfsl 

River Reach RS 
Queen Creek Upper main 20.000 
Queen Creek Upper main 17.907 
Queen Creek Upper main 17.882 
Queen Creek Upper main 17.817 
Queen Creek Upper main 14.512 
Queen Creek Upper main 14.489 
Queen Creek Upper main 14.479 
Queen Creek Upper main 14.347 
Queen Creek Upper main 13.351 

113 flow 
4667 
3160 
3160 

213 flow 
9333 
7770 
7770 

full flow 
14000 
12400 
12400 

Boundary Conditions 

River Reach Profile Upstream Downstream 

Queen Creek Upper main 1/3 flow 
Queen Creek upper main 213 flow 
Queen Creek Upper main full flow 

Critical 
Critical 
Critical 

Known WS = 1454.18 
Known WS = 1455.43 
Known WS = 1455.86 

GEOMETRY DATA 

Geometry Title: Base Conditions Geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\JanO902\HEC-~S\RHupm.G01 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 20.000 

INPUT 
Description: 
Station Elevation Data n m =  3 8 

S t n  F1s.v Sta Elev Sta Elev Sta Elev Sta Elev 

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

9259.42 .05 9669.61 .0410361.56 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9669.6110361.56 1200 512.6 200 .1 .3 

CROSS SECTION OUTPUT Profile #I13 flow 

E.G. Elev (ftl 1601.72 Element Left OB Channel Right OB 
Vel Head lftl 0.07 Wt . n-Val . 0.040 
W.S. Elev lftl 1601.65 Reach Len. lft) 1200.00 512.60 200.00 
Crit W . S .  (ftl 1599.33 Flow Area (sq ft) 2210.61 
E.G. Slope (ftlft) 0.000634 Area (sq ftl 2210.61 
Q Total lcfs) 4667.00 Flow lcfs) 4667.00 

Rillenhouse FRS Upper Main, Thee Rows 
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than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

)  eft sta Riaht Sta Flow Area W. P. % Conv. Hvdr D. Velocity 

warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

W. P. % Conv. Hydr D. Vg 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface 
Warning: The conveyance ratio (upstream conveyance divided hy downstream conveyance1 is less 

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

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

@ CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 19.903 

INPUT 
Description: 
Station Elevation Data nun= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8750 1603.23 9021.59 1602 9216.29 1601.41 9242.62 1601.84 9277.59 1601.14 

9313.87 1601.32 9333.12 1601.3 9350.28 1601.09 9452.5 1600 9540 1599.79 
9612.38 1599.79 9617.71 1598.97 9639.65 1599.98 9655.1 1599.65 9672.03 1598.54 
10220.65 1599.1610257.18 1599.4310262.39 160010281.31 160210297.26 1603.66 
10313.08 1603.7110334.79 1603.2810371.14 160210389.97 1600.17 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
8750 .05 9639.65 .0410281.31 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9639.6510281.31 760 598.31 600 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

10313.0810389.97 1603.71 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
1030010389.97 1602.5 

CROSS SECTION OUTPUT Profile #1/3 flow 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 

1601.00 Element Left 0B Channel Right OB 
0.19 Wt. n-Val. 0.050 0.040 

1600.81 Reach Len. (ftl 760 -00 598.31 600.00 
Crit W.S. (ftl 1600.14 Flow Area (sq ft) 220.74 1181.87 
E.G. Slope (ft/ftl 0.004134 Area (sq ftl 220.74 1181.87 
0 Total (cfsl 4667.00 Flow icfsl 375.39 4291.60 

T 
Top width (ftl 893.19 Top Width (ft) 262.82 630.37 
Vel Total (ft/sl 3.33 Avg. Vel. (ftls) 1.70 3.63 
Max Chl Dpth (ftl 2.27 Hydr. Depth (ft) 0.84 1.87 

Kinenhouse FRS Upper Main, Three Flows 
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Conv. Total (cfsl 72585.6 Con". (cfsl 5838.5 66747.1 
Length Wtd. (ftl 608.93 Wetted Per. (ftl 262.91 630.49 
Min Ch El (ftl 1598.54 Shear (lb/sq ftl 0.22 0.48 
Alpha 1-12 Stream Power (lblft sl 0.37 1.76 
Frctn Loss (ftl 4.31 Cumvolume (acre-ftl 805.38 1556.03 2531.28 
C & E Loss (ftl 0.03 Cum SA (acres) 249.37 385.68 545.13 

Warning: The conveyance ratio iupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

CROSS SECTION OUTPUT Profile #2/3 

E.G. Elev (ftl 1601.95 
Vel Head (ftl 0.33 
W.S. Elev (ft) 1601.62 
Crit W.S. (ft) 1600.77 
E.G. Slope (ft/ftl 0.004551 
Q Total (cfsl 9333.00 
Top Width (ftl 1108.23 
Vel Total (ft/sl 4.25 
Max Chl Dpth (ftl 3.08 
Con". Total (cfsl 138342.8 
Lenath Wtd. iftl 618.90 

Alpha 1.16 
Frctn Lass (ftl 4.42 
c & E LOSS (ftl 0.03 

Element 
Wt. n-Val. 
Reach Len. If tl 
Flow Area isa ftl 
Area (sq ft) 
Flow (cfsl 
Top Width (ftl 
Avg. Vel. (ft/sl 
Hydr. Depth (ftl 
Conv. (cfs) 
Wetted Per. (ftl 
Shear (lhlsq ftl 
stream Power (lb/ft s )  
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB Channel Right OB 
0.050 0.040 
760.00 598.31 600.00 

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

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

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

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev (ftl 1602.63 Element Left OB Channel Right OB 
Vel Head Iftl 0.47 Wt.n-Val. 0.050 0.040 0.050 
W.S. Elev (ftl 1602.16 Reach Len. (ftl 760.00 598.31 600.00 
Crit W.S. (ftl 1601.27 Flow Area (sq ftl 801.12 2040.42 0.12 
E.G. Slope (ft/ftl 0.005363 Area (sq ftl 801.12 2040.42 0.12 
0 Total (cfsl 14000.00 Flow (cfsl 1999.13 12000.83 0.05 
Top Width (ftl 
Vel Total (fttsl 
Max Chl Dpth Iftl 
Conv. Total (cfs) 
Length Wtd. Iftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

1295.53 Top Width (ftl 652.37 
4.93 Avg. Vel. (ftlsl 2.50 
3.62 Hydr. Depth (ftl 1.23 

191176.4 Conv. (cfsl 27299.0 I 
626.12 WettedPer. (ftl 652.48 
1598.54 Shear (lb/sq ftl 0.41 

1.26 Stream Power (lblft sl 1.03 
4.45 Cum Volume (acre-ftl 1166.06 
0.02 Cum SA (acres) 372.97 

warning:   he energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ftl (ftl Icfsl isq ftl (ftl (ftl ift/s1 
9372.75 9461.72 40.07 38.07 84.90 0.86 0.45 1.05 
9461.72 9550.69 142.67 83.11 88.97 3.06 0.93 1.72 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
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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. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
ift) ift) Icfs) isq ftl Ift) iftl ift/SI 
9105 .86  9194.83 1.15 3.68 49.28 0.01 0.07 0.31 

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 1 0 . 3  m). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta 
ift) 
8927.93 
9016.90 
9105.86 

Right Sta 
Ift) 
9016.90 
9105.86 
9194.83 

Flow Area W. P. % Conv. Hvdr D. 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. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 19.790 

INPUT 
Description: 
Station Elevation Data nun= 52 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8040 1599.49 8078 1599.94 8090.24 1600 8110.46 1600 8115.27 1600 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
8040 .05 9538.58 .0410153.55 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9538.5810153.55 730 710.4 700 .1 .3 

Blocked Ohstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

Rittenhouse FRS Upper Main, Three Flows 
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8851 8959 1597.210145.2210525.12 1598 

CROSS SECTION OUTPUT Profile #1/3 flow 

E.G. Elev (ftl 
Vel Head (ft) 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ftfft) 
Q Total lcfsl 
Top Width Iftl 
Vel Total (ftfsl 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ftl 

Element Left OB 
Wt. n-Val. 0.050 
Reach Len. Ift) 730.00 
Flow Area lsq ft) 124.08 
Area (sq ft) 124.08 
Flow (cfsl 235.06 
Top Width (ft) 335.38 
Avg. Vel. (ftfsl 1.89 
Hydr. Depth lftl 0.37 
Conv. lcfsl 1899.1 
Wetted Per. (ft) 335.54 
Shear (Iblsq ftl 0.35 
Stream Power Ilbfft sl 0.67 
Cum Volume (acre-ftl 802.37 
Cum SA (acres) 244.15 

Channel Right OB 
0.040 
710.40 700.00 
801.66 
801.66 

4431.94 
606.64 
5.53 
1.32 

35817.0 

Warning: The conveyance ratio (upstream conveyance divided hy downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

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

CROSS SECTION OUTPUT Profile #2/3 flow 

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

1597.50 Element Left 08 Channel Right OB 
0.62 We. n-Val. 0.050 0.040 

1596.88 Reach Len. lft) 730.00 710.40 700.00 
1596.81 Flow Area (sq ftl 428.45 1209.54 

E.G. Slope (ftfft) 0.013019 Area isq ft) 428.45 1209.54 
Q Total (cfs) 9333.00 Flow lcfsl 1227.54 8105.46 
Top Width lftl 1158.64 Top Width lftl 552.00 606.64 
Vel Total (ftfs) 5.70 Avg. Vel. lftlsl 2.87 6.70 
Max Chl Dpth (ftl 2.19 Hydr. Depth (ftl 0.78 1.99 
Conv. Total Icfs) 81795.7 Conv. (cfsl 10758.3 71037.3 

2:'; 714.69 Wetted Per. (ft) 552.27 608.45 
1594.69 Shear (lbfsq ft) 0.63 1.62 

Alpha 1.23 Stream Power Ilblft s )  1.81 10.83 
Frctn Loss Iftl 4.27 Cum Volume (acre-ft) 982.31 1939.80 
C & E LOSS (ftl 0.13 Cum SA (acres) 324.29 400.81 

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. 

CROSS SECTION OUTPUT Profile #full flow 

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

Element 
Wt. n-Val. 
Reach Len. If tl 
Flow Area (sq f t) 
Area (sq ft) 
Flow (cfsl 
Top Width If tl 
Avg. Vel. lftls) 
Hydr. Depth (ft) 
Conv. (cfsl 
Wetted Per. (ftl 
Shear (lbfsq ftl 
stream Power Ilblft sl 
Cum Volume (acre-ftl 
Cum SA lacresl 

Left OB 
0.050 
730.00 

Channel Right OB 
0.040 
710.40 700.00 

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 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. 
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FLOW DISTRIBUTION OUTPUT Profile #I13 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) 
9089.01 

lft) (CfSI (ss ft) lft) lft) IftIS) 
9238.86 1.03 2.02 35.67 0.02 0.06 0.51 

9238.86 9388.72 91.13 52.83 149.86 1.95 0.35 1.72 

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

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. 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flaw Area W.P. % Conv. Hydr D. Velocity 
Ift) lft) lcfs) 1.5s ft) lft) lftl Ift/S) 
8639.43 8789.29 0.07 0.29 11.63 0.00 0.03 0.23 
8789.29 8939.15 21.99 24.23 126.84 0.16 0.19 0.91 
8939.15 9089.01 237.29 108.01 150.32 1.69 0.72 2.20 

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 indlcate 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: Queen Creek 
REACH: Upper main RS: 19.655 

INPUT 
Descriotion: 
Station Elevation Data num= 63 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7140 1598 7140.55 1598 7417.47 1596 7791.21 1594.4 8019.03 1594.71 

8040.96 1594.49 8284.64 1594 8698.23 1592 8702.04 1591.96 8704.23 1592 
8710.9 1592.12 8771.02 1592 8900.18 1591.48 8919.57 1591.27 8928.96 1591.52 
8966.33 1591.91 8968.98 1592 8981.85 1592.39 8984.88 1592 8998.52 1590.16 
9013.71 1591.97 9046.54 1591.1 9056.09 1590 9058.22 1589.62 9060.48 1590 
9072.29 1592 9074.96 1592.45 9076.4 1592 9079.39 1591.12 9131.84 1591.23 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
7140 .05 9507.5 .0410258.82 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9507.510258.82 730 610.8 610 .1 .3 

Blocked Obstructions nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
7140 7719.5 159310263.6410363.22 1594 

CROSS SECTION OUTPUT Profile #1/3 flow 

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 (ft/sl 
M a  Chl Dpth iftl 
Conv. Total Icfsl 
Length Wtd. iftl 
Min Ch El lit) 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

Element Left 08 
Wt. n-Val. 0.050 
Reach Len. ift) 730.00 
Flow Area isq ft) 725.91 
Area isq ft) 725.91 
Flow (cfsl 1191.31 
Top Width if t ) 853.78 
Avg. Vel. Iftlsl 1.64 
Hydr. Depth ift) 0.85 
Conv. icfs) 21329.1 
Wetted Per. ift) 854.63 
Shear ilblsq f tl 0.17 
stream Power ilblft sl 0.27 
Cum Volume iacre-It) 795.25 
Cum SA (acres) 234.19 

Channel 
0.040 
610.80 

Right 0B 
0.050 
610.00 

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 m). between the current and previous cross 

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

CROSS SECTION OUTPUT Profile # 2 / 3  flow 

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

Element Left 0B Channel Right OR 
Wt. n-Val. 0.050 0.040 0.050 
Reach Len. ift) 730.00 610.80 610.00 
Flow Area isq ftl 1344.93 1716.21 1.01 
Area isq ftl 1344.93 1716.21 1.01 
Flow icfsl 2853.96 6478.04 1.00 
Top Width ift) 999.00 751.32 2.21 
Avg. Vel. (ftls) 2.12 3.77 0.98 
Hydr. Depth ift) 1.35 2.28 0.46 
Con". icfs) 48702.2 110546.2 17.0 
Wetted Per. iftl 999.91 751.64 2.39 
Shear ilh/sq ft) 0.29 0.49 0.09 
Stream Power (lb/ft s) 0.61 1.85 0.09 
Cum Volume iacre-f t) 967.45 1915.94 2883.05 
Cum SA (acres) 311.30 389.74 607.87 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

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

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev lit) 1593.55 Element 
Vel Head ift) 0.27 Wt. n-Val. 

0 W.S. Elev iftl 1593.29 Reach Len. ift) 
Crit W.S. lftl Flow Area isq ftl 
E.G. Slope iftlft) 0.004357 Area isq ft) 
Q Total icfs) 14000.00 Flow icfs) 
Tap Width iftl 1829.43 Top Width (ft) 

Rittcnhousc FRS 
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Vel Total (ft/sl 3.76 Avg. Vel. Iftls) 2.69 4.70 1.39 
Max Chl Dpth Iftl 3.67 Hydr. Depth (ft) 1.61 2.65 0.64 
Conv. Total (cfsl 212094.8 Conv. (cfs)  70297.5 141755.5 41.7 
Length Wtd. Iftl 660.27 Wetted Per. (ftl 1075.92 751.64 3.35 
Mln Ch El (ftl @ A;,. 

1589.81 Shear (lblsq ftl 0.44 0.72 0.16 
1.21 Stream Power (lblft s) 1.17 3.39 0.22 

Frctn Loss (ftl 4.37 Cum Volume (acre-ftl 1130.52 2188.94 3215.38 
C & E LOSS lftl 0.02 Cum SA (acres) 345.65 402.22 712.23 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Left Sta 
(ft) 

Right Sta 
ift) 

Flow 
(~£51 
15.72 
176.98 
540.13 
458.49 
423.37 
517.20 
618.39 
783.56 
1133.15 

0.03 

Area 
isq ftl 
28.92 
146.62 
288.42 
261.96 
183.19 
206.57 
229.94 
265.04 
330.98 
0.08 

W.P. 
(ftl 

151.00 
231.36 
235.51 
236.77 
150.26 
150.26 
150.26 
150.27 
150.58 
0.66 

% Conv. 

0.34 
3.79 
11.57 
9.82 
9.07 
11.08 
13.25 
16.79 
24.28 
0.00 

Hydr D. 
(ft) 
0.19 
0.63 
1.23 
1.11 

Velocity 
(ft/SI 
0.54 
1.21 
1.87 
1.75 
2.31 
2.50 
2.69 
2.96 
3.42 
0.40 

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 #2/3 flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lftl (ftl (CfSI (sq ft) (ftl (ftl (ft/S) 
8323.75 8560.50 2.62 6.54 52.00 0.03 0.13 0.40 
8560.50 8797.25 215.04 168.85 236.75 2.30 0.71 1.27 
8797.25 9034.00 572.35 303.93 237.02 6.13 1.28 1.88 
9034.00 9270.75 1083.27 445.94 237.37 11.61 1.88 2.43 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ft) (CfSI isa ftl (ftl (ftl (ftfsl 
8323.75 8560.50 32.50 39.62 128.01 0.23 0.31 0.82 
8560.50 8797.25 483.00 255.86 236.75 3.45 1.08 1.89 
8797.25 9034.00 978.31 390.95 237.02 6.99 1.65 2.50 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 19.539 

INPUT 
Descri~tion: 
Station Elevation ~ a t a  num= 72 ~ ~~ ~ ~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
6440 1595.53 6451.24 1595.93 6781.47 1594 6805.23 1594 6823.17 1594.11 

6824.36 1594 6839.28 1593.08 6848.78 1593.12 6856.84 1594 6859.96 1594.3 
6886.9 1594 7265.12 1592 7566.72 1591.15 7606.81 1591.29 7638.34 1591.76 
7670.51 1591.79 7723.59 1590.68 7786.56 1590.18 7788.45 1590 7792.71 1589.54 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
6440 .05 9900.9 .04510312.33 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9900.910312.33 1200 1100.5 1140 .I 

Blocked Obstructions nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
6440 9212 1587.4210318.7310633.28 1590 

a CROSS SECTION OUTPUT Profile #1/3 flow 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lftlft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total lftls) 
Max Chl Dpth (ft) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

1587.83 Element Left 05 
0.49 Wt. n-Val. 0.050 

1587.34 Reach Len. lft) 1200.00 
1587.34 Flow Area lsq ft) 386.68 
0.027015 Area lsq ft) 386.68 
4667.00 Flow lcfs) 1514.40 
948.52 Top Width lft) 539.21 
5.23 ~ v g .  Vel. Iftls) 3.92 
2.67 Hydr. Depth lft) 0.72 

28394.7 Conv. lcfs) 9213.8 
1135.73 wetted Per. lftl 539.47 
1584.67 Shear llblsq ft) 1.21 

1.14 Stream Power Ilblft s )  4.73 
5.24 Cum Volume (acre-ft) 785.92 
0.13 CumSA (acres) 222.51 

Channel Right 05 
0.045 

1100.50 1140.00 
505.07 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: Divided flow computed for this 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. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev lft) 

1588.55 Element Left OB Channel Right OB 
0.57 Wt. n-Val. 0.050 0.045 

1587.98 ReachLen. (ft) 1200.00 1100.50 1140.00 
Crit W.S. lft) Flow Area lsq ft) 918.23 763.98 
E.G. Slope Iftlft) 0.020253 Area lsqft) 918.23 763.98 
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Q Total Icfs) 9333.00  Flow (cfsl 3910.89 5422.11  
Top Width (ft) 1470 .50  Top Width lft) 1059.15  411.35 
Vel Total (ftlsl 5 .55  Avg. Vel. (ftlsl 4.26 7.10 
Max Chl Dpth (ftl 3 . 3 1  Hydr. Depth lft) 0.87 1.86 
Con". Total lcfs) 65580.5 Conv. lcfsl 27480.8 38099.7 
Length Wtd. (ftl 1142.38  Wetted Per. lftl 1059.58 411.62 
Min Ch El Iftl 1 5 8 4 . 6 7  Shear Llb/sa ftl 1.10  2 .35  . . 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

1 . 2 0  Stream Power llblft sl 4.67 16.66 
5 . 7 7  Cum Volume lacre-ftl 948.49 1898 .55  2883.04  
0 . 1 5  C u m  SA (acres) 294.05 381.59  607.85 

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

than 0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections, 
Warning: The energy loss was greater than 1 . 0  ft 10.3 m). between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev (ftl 

1589.17  Element Left OE Channel Right OE 
0 .45  Wt. n-Val. 0.050 0.045 0.050 

1 5 8 8 . 7 1  ReachLen. lft) 1200.00 1100 .50  1140.00  
Crit W.S. (ftl Flow Area lsq ft) 1798.40 1067 .58  0 .81  
E.G. Slope Iftlft) 0 .011112  Area (sq ft) 1798.40 1067 .58  0 .81  
Q Total jcfsl 
TOD Width lft) 

14000 .00  Flow lcfs) 
1716 .07  TOD Width Lftl 

vei Total ~ft/s) 4 . 8 8  A&. vel. ~ft/s) 
Max Chl Dpth (ft) 4 .04  Hydr. Depth lft) 
Con". Total (cfsl 132808 .5  Conv. (cfs) 
Length Wtd. (ft) 1147.14  Wetted Per. lft) 
Mln Ch El (ftl 1584 .67  Shear (lblsq ftl 
Alpha 
Prctn Loss (ftl 
C & E LOSS (ft/ 

1 . 2 2  Stream Power Ilblft s )  3.72 11.82 0.36 
6 . 0 8  Cum Volume (acre-ftl 1100.99 2167.49  3215.36  
0 . 1 0  CumSA (acres) 325.73 394 .06  712.19  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 0 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 indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #1/3  flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lftl (cfs) 1sq ftl lftl lit) (ftlsl 
9208.72  9554 .81  85 .93  49 .47  193.35  1.84 0 .26  1 . 7 4  
9554 .81  9900.90  1428 .53  337.23  346 .12  3 0 . 6 1  0.97 4 .24  
LB 9900.90 9983.19  611.83  100 .82  82.29 13 .11  1 .23  6 .07  
9983.19 1 0 0 6 5 . 4 7  1033 .89  1 3 8 . 2 0  82 .41  22.15 1 .68  7 . 4 8  
10065.47  1 0 1 4 7 . 7 6  641.92  103 .77  82 .29  13 .75  1 . 2 6  6 .19  
10147.76  10230 .04  515.44  90 .96  82.29 11.04 1.11 5 .67  
10230.04  RE 1 0 3 1 2 . 3 3  349 .46  71 .32  80 .22  7 . 4 9  0 .89  4.90 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: Divided flow computed for this 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  rn). hetween the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth. the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #2 /3  flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl (CfS) 1sq ftl Iftl (ft) ift/SI 
8516.54 8862.63 3 . 2 8  4 .35  50 .72  0.04 0 .09  0 .75  
8862.63 9208.72  244 .30  1 2 0 . 3 0  316 .29  2.62 0 .38  2 . 0 3  
9208.72 9554 .81  716 .80  238 .00  346.45 7.68 0 .69  3 . 0 1  
9554 .81  9900.90  2946.62  555 .60  346.12  31.57 1 . 6 1  5 .30  
LB 9900.90 9983.19  1071 .87  152 .74  82 .29  1 1 . 4 8  1 . 8 6  7 .02  
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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 enerw loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl Ift) (cfsl Isq ft) (ftl (ftl (ft/SI 
8516.54 8862.63 198.15 120.56 264.08 1.42 0.46 1.64 
8862.63 9208.72 1089.27 373.49 346.14 7.78 1.08 2.92 

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: Queen Creek 
REACH: Upper main RS: 19.331 

INPUT 
Description: 
Station Elevation Data nun= 77 

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 
6570 .055 9638.64 .04510287.66 ,055 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9638.6410287.66 1780 948.8 1000 .1 .3 

CROSS SECTION OUTPUT Profile #1/3 flow 

E.G. Elev (ftl 
Vel Head 1 ftl 

1581.97 Element 
0.05 Wt. n-Val 

Left OB Channel Right OB 
0.055 0.045 0.055 ~ - -  ~~-~ ~ . ~ ~ ~ .  

W.S. Elev (ftl 1581.92 Reach Len. (ftl 1780.00 948.80 1000.00 
Crit W.S. (ftl 1581.01 Flow Area (sq ftl 1303.78 1226.37 389.03 
E.G. Slope (ft/ftl 0.001833 Area lsgftl 1303.78 1226.37 389.03 
Q Total (cfsl 4667.00 Flow (cfs) 1640.96 2649.68 376.36 
Top Width (ft) 2307.50 Top Width (ftl 1149.82 649.02 508.66 
Vel Total (ftls) 1.60 Avg. Vel. (ft/sl 1.26 2.16 0.97 
Max Chl Dpth I ftl 3.84 Hydr. Depth (ftl 1.13 1.89 0.76 
Conv. Total (cfsl 108997.1 Conv. (cfsl 38324.3 61882.9 8789.9 
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Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E Loss lft) 

1318.29 Wetted Per. lft) 1150.92 649.20 508.66 
1578.94 Shear (Ihlsq ft) 0.13 0.22 0.09 

1.28 Stream Power Ilblft s )  0.16 0.47 0.08 
6.38 Cum Volume (acre-ft) 762.64 1492.02 2526.19 
0.04 C m S A  (acres) 199.25 344.60 538.46 

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 OUTPUT Profile #2/3 

E.G.  Elev lft) 
Vel Head lft) 

Element 
Wt. n-Val. 
Reach Len. ( f t) 
Flow Area lsq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. lcfsl 

Left OB 
0.055 

1780.00 
2113.71 

Channel 
0.045 
948.80 
1634.23 

Right OB 
0.055 

W.S. Elev lftl 
Crit W.S. (ft) 
E . G .  Slope (ftlft) 
Q Total (cfs) 
Top Width lft) 
Vel Total Iftls) 
Max Chl Dpth (ft) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El (ft) 
Alpha 
Frctn Loss lft) 
C & E LOSS (ft) 

Wetted Per. lftl 
Shear Ilblsq ft) 
Stream Power IIblft s) 
Cwn Volume (acre-ft) 
Cum SA (acres) 

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

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

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

CROSS SECTION OUTPUT Profile #full flow 

E.G.  Elev lft) 
Vel Head (ft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ftls) 
Max Chl Dpth lftl 
Conv. Total lcfs) 
Length Wtd. (ftl 
Min Ch El lft) 
Al~ha 

1582.99 Element Left OB Channel 
0.13 Wt. n-Val. 0.055 0.045 

1582.86 Reach Len. lft) 1780.00 948.80 

Right OB 
0.055 

1000.00 
1029.86 Flow Area lsq ft) 2579.56 1835.07 

0.003089 Area (sq ft) 2579.56 1835.07 
14000.00 Flow (cfs) 5394.85 6732.77 
2999.01 Top Width (ft) 1577.03 649.02 

2.57 Avg. Vel. (ftls) 2.09 3.67 
4.78 Hydr. Depth lft) 1.64 2.83 

251895.7 Con". lcfs) 97067.1 121139.6 
1378.56 Wetted Per. lft) 1578.35 649.20 
1578.94 Shear (lblsq ft) 0.32 0.55 

1.30 Stream Power llblft s )  0.66 2.00 
6.30 Cum Volume (acre-ft) 1040.69 2130.82 
0.01 CumSA (acres) 286.07 380.67 

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 #I13 flaw 

Left Sta Riaht Sta Flow Area W.P. %Con". HvdrD. Velocity 
1 f t . I  lftl Icfsl lsa ftl Iftl lftl lftlsl 

Riltenhouse FRS Upper Main, Three Flows 
Page 14 of 136 



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 rn). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lft) Icfsl 1sq ftl (ft) lft) lft/s) 
8104.32 8411.18 22.07 50.90 215.16 0.24 0.24 0.43 

Warnlng: Dlvlded flow computed for this cross-section. @ : . Warnlng: 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. 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Rioht Sta Flow Area W.P. 8 Conv. Hvdr D. Velocitv 

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. 

CROSS SECTION RIVER: Queen Creek 

Rillenhouse FRS Upper Main, Three Flows 
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REACH: Upper main RS: 1 9 . 1 5 1  

INPUT 

1 1 9  
Sta Elev Sta Elev Sta Elev 

6772.09  1580.39  6798 .01  1 5 8 0 . 4 1  6 8 1 7 . 2 1  1 5 8 0  6825.21  1581 .64  6838 .66  1 5 8 1 . 1 8  
6840.97  1582  6846.06 1584 6849 .25  1585.26 6865.61  1586 6865.87 1 5 8 6 . 0 3  
6867 .91  1586.62  6869.53 1586 6874.77  1 5 8 4  6880 .01  1582 6885.25 1 5 8 0  
6890.49  1578  6892.55 1577 .2  6896 .99  1 5 7 8  6897.03 1578 .01  6897.06 1 5 7 8  
6901.77  1576.73 6952.39 1576.76 6963.59 1576.48 7067.04 1576.53 7083.25  1577 .32  
7107 .21  1577 .19  7126.5  1576.53 7157 .77  1576.13 7165.68  1576 .79  7186.38  1576 .58  
7 1 9 8 . 6 1  1576  7199 .81  1575.94 7 2 0 3 . 2 1  1 5 7 6  7 2 1 6 . 1 1  1576 .25  7225.32 1 5 7 6  
7236.85  1575 .69  7570 .31  1574.48  7574 .19  1 5 7 4  7579 .35  1573.32  7586.13 1 5 7 4  
7590.55  1574 .44  7649 .11  1574.46 7656 .36  1 5 7 4  7664 .74  1573.2  7672 .13  1 5 7 4  
7677.88  1574 .63  7690.94 1574 7697.43  1572  7699 .38  1571 .39  7702 .75  1 5 7 2  

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

6772.09  . 06  9850.09 . 04510217 .51  .06  

Bank Sta: Left Right 
9850.0910217.51  

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (it) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total lcfs) 
Top Width lft) 
Vel Total lft/s) 
Max Chl Dpth Ift) 
Conv. Total (cfs) 
Lenath Wtd. (ft) 
 in-ch El lft) 
Alpha 
Frctn Loss (ft) 
C & E Loss lft) 

Lengths: Left Channel Right Coeff Contr 
450  2338.9 900 .1 

Profile # 1 / 3  flow 

Element Left OB 
Wt. n-Val. 0 . 0 6 0  
Reach Len. lft) 450.00  
Flow Area lsq ft) 622 .11  
Area Isq ft) 622 .11  
Flow Icfs) 2483 .41  
Top Width (ft) 1071 .21  
Avg. Vel. (ft/s) 3 .99  
Hydr. Depth lft) 0.58  
Con". lcfs) 13361.2  
Wetted Per. lft) 1073.52 
Shear (lb/sq ft) 1 .25  
stream Power (lb/ft s )  4.99 
Cum Volume (acre-ft) 7 2 3 . 2 9  
Cum SA (acres) 1 5 3 . 8 7  

Channel Right OB 
0.045 0 .060  

2338 .90  900 .00  
346 .97  8 .50  

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

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

than 0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile # 2 / 3  flow 

E.G. Elev Ift) 
Vel Head (ft) 

1576 .17  Element 
0 . 3 0  Wt. n-Val 

Left OB Channel Right OB 
0.060 0 . 0 4 5  0 . 0 6 0  

W.S. Elev Ift) 1575 .87  Reach Len. lftl 450.00 2 3 3 8 . 9 0  900 .00  
Crlt W.S. lft) 0 Flow Area (sq f t) 1790.49  6 0 3 . 4 9  155 .02  
E.G. Slope Iftlft) 0.016807 Area lsq ft) 1790.49  6 0 3 . 4 9  155 .02  
Q Total (cfs) 9333.00  Flow Icfs) 5489.89 3623.23  219 .89  
Top Width lft) 3105 .66  TOP Width lft) 2214 .84  3 6 3 . 0 1  5 2 7 . 8 1  
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Val Tntal f f t / s \  3.66 Avo. Vel. iftlsl 3.07 6.00 1.42 . . - . . . . . - , - - . - , 
Max Chl Dpth (ft) 4.48 ~y&. ~epth (ftj 0.81 1.66 0.29 
Conv. Total (cfs) 71991.2 Conv. (cfs) 42346.9 27948.2 1696.1 
Length Wtd. Iftl 1327.26 WettedPer. (ft) 2217.48 363.35 527.94 @ MinChEl (ft) 1572.95 Shear (lblsq ft) 0.85 1.74 0.31 
Al~ha 1.46 Stream Power Ilblft sl 2.60 10.46 0.44 
~ritn LOSS ift) 0.27 Cum Volume lacre-ft) 826.96 1843.89 2861.64 
C & E LOSS lft) 0.09 Cum SA (acres) 185.17 357.17 584.14 

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 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev (ft) 
Vel Head ift) 
W.S. Elev Iftl . . 
Crit W.S. Iftl 
E.G. Slope (ftlft) 
Q Total lcfs) 
Top Width iftl 
Vel Total Iftlsl 
Max Chl Dpth ( f t ) 
Conv. Total icfsl 

1576.69 Element 
0.19 Wt. n-Val. 

1576.51 ReachLen. iftl 
Flow Area isa f tl . -  . 

0.007436 Area isq ftl 
14000.00 Flow lcfs) 
3671.05 Top Width iftl 

2.96 Avg. Vel. (ftls) 
5.12 Hydr. Depth ift) 

162350.0 Conv. icfsl 

Left OB Channel Right OB 
0.060 0.045 0.060 
450.00 2338.90 900.00 
3351.43 835.81 535.92 
3351.43 835.81 535.92 

Length Wtd. lftl 1235.75 Wetted Per. lftl 2615.01 365.73 693.81 
Min Ch El I ftl 1572.95 Shear (lblsq ftl 0.59 1.06 0.36 
Alpha 1.36 Stream Power Ilblft s )  1.58 5.24 0.64 
Frctn Loss ift) 0.36 Cumvolume (acre-ftl 919.51 2101.74 3183.90 
C & E LOSS (ftl 0.05 Cum SA (acres) 200.48 369.62 685.21 

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. 

e FLOW DISTRIBUTION OUTPUT Profile #I13 flow 

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

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: Divided flow computed for this 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: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
lftl lft) 1~fE.l isq ftl ift) lftl IftlSI 
7079.89 7387.69 119.16 69.02 157.53 1.28 0.44 1.73 
7387.69 7695.49 1454.41 405.10 308.29 15.58 1.32 3.59 
7695.49 8003.29 1191.70 359.59 308.57 12.77 1.17 3.31 
8003.29 8311.09 5.66 8.37 78.00 0.06 0.11 0.68 
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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 

FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
(it) (ft) 
6772.09 7079.89 

Profile #full flow 

Flow Area 
(cfs) (ss ft) 
0.10 0.82 

344.10 192.38 

W.P. 
iftl 

58.64 

% Conv. Hydr D. Velocity 
Iftl (ft/S) 
0.01 0.12 
0.82 1.79 

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: Queen Creek 
REACH: Upper main RS: 18.708 

INPUT 
Description: 
Station Elevation Data num= 96 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8589.15 1580.57 8594.22 1582 8601.2 1584 8606.72 1585.67 8616.58 1586 

12002.93 157012010.18 1571.0612072.33 1571.2212076.45 1570 12078.3 1569.45 
12081.5 157012088.46 1571.612100.79 1571.7512108.11 1570.2512118.87 1571.69 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8589.15 .06 9587.9 .04510586.29 .06 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9587.910586.29 4800 3678.3 3800 .1 .3 

Blocked Obstructions num= 1 
Sta L Sta R Elev 

13317.6413317.64 1578.63 

CROSS SECTION OUTPUT Profile #1/3 flow 

E.G.  lev Ift) 1575.20 Element Left OB Channel Rlght OB 
Vel Head Iftl 0.00 Wt. n-Val. 0.060 0.045 0.060 
W.S. Elev lit) 1575.19 Reach Len. ift) 4800.00 3678.30 3800.00 
Crlt W.S. iftl 1571.39 Flow Area lsq ft) 2250.25 4658.21 8021.66 
E.G. Slope (ftfft) 0.000025 Area lsq ftl 2250.25 4658.21 8021.66 
Q Total icfsl 4667.00 Flow Icfs) 510.28 2133.12 2023.60 
Top Wldth (ftl 4627.91 Top Width (ftl 899.03 998.39 2730.49 
vel Total iftls) 0.31 Avg. Vel. ift/sl 0.23 0.46 0.25 
Max Chl Dpth if tl 6.45 Hydr. Depth iftl 2.50 4.67 2.94 
Conv. Total (cfsl 939430.8 Conv. icfs) 102716.3 429379.7 407334.8 
Length Wtd. iftl 3920.27 Wetted Per. iftl 899.25 998.75 2732.12 
Min Ch El (ft) 1568.74 Shear ilb/sq ft) 0.00 0.01 0.00 
Alpha 1.32 Stream Power (lblft sl 0.00 0.00 0.00 
Frctn Loss Ift) 0.02 Cumvolume lacre-ft) 708.45 1340.51 2438.67 
C & E LOSS (ft) 0.00 Cum SA (acres) 143.69 297.93 504.01 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev iftl 1575.81 Element Left OB Channel Right OB 
Vel Head ift) 0.01 Wt. n-Val. 0.060 0.045 0.060 
W.S. Elev (it) 1575.81 Reach Len. (ftl 4800.00 3678.30 3800.00 
Crit W.S. lit) Flow Area Lsq ftl 2801.26 5269.40 9693.27 
E.G. Slope Ift/ft) 0.000057 Area isq ft) 2801.26 5269.40 9693.27 
Q Total (cfsl 9333.00 Flow icfs) 1117.87 3990.25 4224.88 
Top Width iftl 4630.17 Topwidth lftl 901.14 998.39 2730.64 
Vel Total Iftlsl 0.53 Ava. Vel. Iftlsl 0.40 0.76 0.44 
Max Chl Dpth lft) 7.07 ~ydr. Depth (ft) 3.11 5.28 3.55 
Conv. Total icfs) 1233391.3 Con". icfs) 147731.1 527326.1 558334.1 
Length Wtd. lftl 3929.35 Wetted Per. lftl 9,Ol. 45 998.75 2732.75 
Mln Ch El lft) 1568.74 Shear (lb/sq ft) 0.01 0.02 0.01 
Alpha 1.27 Streampower ilb/ft sl 0.00 0.01 0.01 
Frctn Loss iftl 0.07 Cumvolume (acre-ft) 803.24 1686.22 2759.90 
C & E LOSS iftl 0.00 Cum SA [acres) 169.07 320.62 550.47 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev (ftl 
Vel Head iftl 
W.S. Elev Iftl 
Crit W.S. Ift) 
E.G. Slope Ift/ftl 
Q Total (cfsl 
Top Width Iftl 
Vel Total ift/s) 
Max Chl Dpth Ift) 
Conv. Total (cfsl 
Length Wtd. iftl 
Min Ch El Ift) 
Alpha 

Riftenhouse FRS 

1576.28 Element 
0.01 Wt. n-Val. 

1576.27 Reach Len. (ftl 
Flow Area isq ft) 

0.000090 Area isq ftl 
14000.00 Flow icfs) 
4631.93 Top Width iftl 

0.70 Avg. Vel. iftfsl 
7.53 Hydr. Depth ift) 

1477828.9 Conv. icfs) 
3934.90 Wetted Per. iftl 
1568.74 Shear (Ib/sq ft) 

1.24 Stream Power llh/ft sl 
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Left OB Channel Right OB 
0.060 0.045 0.060 

4800.00 3678.30 3800.00 
3219.43 5732.28 10959.29 

903.16 998.75 2733.23 
0.02 0.03 0.02 
0.01 0.03 0.01 

Upper Main. Three Flows 



Frctn Loss Ift) 0 .12  Cumvolume (acre-ft) 885 .57  1925 .40  3065.14 
C & E Loss Ift) 0.00 Cum SA lacres) 182 .32  3 3 3 . 0 1  649.84  * 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 # 1 / 3  flow 

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

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 X2 /3  flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
ifti lft) Icfs) isq ft) Lft) (ft) IftlS) 
8589.15 8689.03 0.06 0.74 2.36 0.00 0 .33  0.08 
8689.03 8788.90 45.37 174.79 100.03  0 .49  1 . 7 5  0.26 
8788.90 8888.78 50.90 187.16 99 .88  0 .55  1 . 8 7  0.27 
8888.78 8988.65 86.97 258.10 99.88 0 .93  2 .58  0.34 
8988.65 9088.53 108.17 294.21 99.88 1 .16  2 .95  0.37 

Left Sta Right Sta Flow Area Velocity 
ifti lft) Icfs) isq ft) Lft) (ft) IftlS) 
8589.15 8689.03 0.06 0.74 2.36 0.00 0 .33  0.08 
8689.03 8788.90 45.37 174.79 100.03  0 .49  1 . 7 5  0.26 
8788.90 8888.78 50.90 187.16 99 .88  0 .55  1 . 8 7  0.27 
8888.78 8988.65 86.97 258.10 99.88 0 .93  2 .58  0.34 
8988.65 9088.53 10E 

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 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Rillenhouse FRS Upper Main, Three Rows 
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Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ftl (ftl (cfsl (sq f t l  (ftl lftl Iftlsl 
8589.15  
8689 .03  

8 6 8 9 . 0 3  0 . 3 2  2 .17  4 . 0 7  0 . 0 0  0 . 5 6  0 . 1 5  
8 7 8 8 . 9 0  84 .88  221 .09  1 0 0 . 0 3  0 .61  2 . 2 1  0 . 3 8  

8788.90 8 8 8 8 . 7 8  93 .04  233.47 9 9 . 8 8  0.66 2 .34  0 . 4 0  

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: Queen Creek 
REACH: Upper main RS: 1 8 . 0 1 2  

INPUT 

e Description: 
Station Elevation Data num= 1 3 7  

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 

8314.82 

. 0 6  9455 .93  .04510685 .17  . 0 6  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 4 5 5 . 9 3 1 0 6 8 5 . 1 7  1 3 0 0  5 5 1 . 3  400  . 3  .5 

Ineffective Flow nwn= 1 

Rittenhouse FRS Upper Main, Three flows 
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Sta L Sta R Elev 
1140016717.15 1580 

Blocked Obstructions n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

8314.82 8314.82 1578.9116717.1516717.15 1578.72 

CROSS SECTION OUTPUT Profile #1/3 flow 

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

1575.17 Element Left OB Channel Right OB 
0.00 Wt. n-Val. 0.060 0.045 0.060 

1575.17 Reach Len. ift) 1300.00 551.30 400.00 
1566.35 Flow Area (sa ftl 8207.87 11567.14 5579.21 

B.G. S l o ~ e  lftlft) 0.000002 Area isa ftl 8207.87 11567.14 41186.30 - - - ~ ,  . .  . 
Q Total (cfs) 4667.00 Flow icfs) 1192.77 2633.41 840.82 
Top Width iftl 8321.36 Topwidth ift) 1111.22 1229.24 5980.91 
Vel Total lft/s) 0.18 Avg. Vsl. iftls) 0.15 0.23 0.15 
Max Chl Dpth ift) 12.25 Hydr. Depth (ft) 7.39 9.41 7.80 
Conv. Total (cfs) 3015671.3 Conv. (cfs) 770730.3 1701629.0 543311.9 
Lenoth Wtd. lftl . . 
~in-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS ift) 

678.40 Wetted Per. lft) 1111.70 1230.10 715.52 
1562.92 Shear (lb/sq ft) 0.00 0.00 0.00 

1.14 Stream Power ilb/ft s) 0.00 0.00 0.00 
0.00 Cum Volume (acre-ft) 132.25 655.46 292.32 
0.02 Cum SA (acres) 32.94 203.87 124.03 

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. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev (ft) 
Vel Head ift) 
W.S. Elev lftl 
Crit W.S. (£ti 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
vei Total (ft/s) 
Max Chl Duth ift) . . 
Conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El ift) 
Alpha 
Frctn Loss lft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area isq ft) 
Flow icfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth i ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
stream Power (lb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.060 

1300.00 

Channel Right OB 
0.045 0.060 
551.30 400.00 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile Xfull flow 

E.G. Elev (ftl 1576.16 Element Left OB Channel Right OB 
Vel Head (ft) 0.00 Wt. n-Val. 0.060 0.045 0.060 
W.S. Elev (ft) 1576.15 Reach Len. ift) 1300.00 551.30 400.00 
Crit W.S. (ft) 1567.19 Flow Area (sq ft) 9302.18 12773.42 6280.69 
E.G. Slope (ft/ft) 0.000015 Area (sq ft) 9302.18 12773.42 47060.79 
0 Total icfsl 14000.00 Flow (cfsl 3660.39 7775.95 2563.66 
Top Width (ft) 8339.96 Top Width Ift) 1119.07 1229.24 5991.65 
Vel Total (ftls) 0.49 Avg. Vel. (ft/s) 0.39 0.61 0.41 
Max Chl Dpth (ft) 13.23 Hydr. Depth (ft) 8.31 10.39 8.79 
Conv. Total icfs) 3614441.8 Conv. icfsl 945018.1 2007552.5 661871.1 
Length Wtd. ift) 703.86 Wetted Per. ift) 1119.61 1230.10 715.52 
Min Ch El (ft) 
Aluha 

1562.92 Shear iIb/sq ft) 0.01 0.01 0.01 
1.14 Stream Power llb/ft sl 0.00 0.01 0.00 
0.03 Cum Volume (acre-ft) 195.67 1144.07 534.43 
0.06 Cum SA (acres) 70.93 238.96 269.38 

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. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Kittenhouse FRS Upper Main, Three Flaws 
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Left Sta Riaht Sta Flow Area W.P. % Conv. Hvdr D. Velocity 

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

than 0.7 or greater than 1 .4 .  This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile # 2 / 3  flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl lftl (CfSI (sq ft) lftl (ftl lft/sl 
8314 .82  8428.93  81 .05  422 .59  89 .21  0.87 4.76 0.19 
8428.93 8543.04  212.03  830.37 114.11  2.27 7 . 2 8  0 .26  
8543.04 8657 .15  2 3 3 . 6 1  880 .11  114 .11  2 .50  7 . 7 1  0 .27  
8657.15  8771 .26  235 .17  883.63 114 .11  2 .52  7 . 7 4  0.27 
8771.26  8885 .38  2 3 5 . 1 8  883.64 114 .11  2 .52  7 . 7 4  0 .27  
8885.38  8999 .49  2 3 6 . 9 1  887.55 114.11  2 .54  7 .78  0 .27  
8999.49  9113 .60  257.33  932 .71  114.12 2 .76  8 .17  0 .28  

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 #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl ICf.51 ( s s  ft) lft) (ftl Ift/~l 
8314.82  8428.93  126 .89  459.76 92.52 0 .91  4.99 0 .28  
8428 .93  8543.04  323.87  877.27 114 .11  2 .31  7 . 6 9  0.37 
8543.04  8657 .15  355 .05  927 .01  1 1 4 . 1 1  2 .54  8 .12  0 .38  
8657.15  8771 .26  3 5 7 . 3 1  930.53 114 .11  2 .55  8 .15  0 .38  
8771.26  8885 .38  3 5 7 . 3 1  930.54 114.11  2 .55  8 .15  0 .38  
8885.38  8999 .49  359.82  934.45 1 1 4 . 1 1  2 .57  8 . 1 9  0 .39  

Rillenhouse FRS Upper Main, Three Mows 
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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. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 17.907 

-- - - -  

Description: 
station Elevation Data num= 24 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8772.79 1577.7 8773.79 1575.47 9372.79 1575 9682.79 1574 9829.87 1574.78 

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

8772.79 ,035 9829.87 .0311352.79 .035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9829.8711352.79 150 134.8 200 .3 .5 

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

8772.79 8773.79 1575.4711367.7917232.79 1576 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8772.79 8772.79 1577.711392.7917232.79 1576.4 

CROSS SECTION OUTPUT 

E.G. Elev lft) 
Vel Head (ftl 
W.S. Elev Iftl . . 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total lcfsl 
TOP Width lftl 
vei Total 
Max Chl Dpth (ftl 
Conv. Total lcfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss lft) 
C & E LOSS Ift) 

Profile #I13 flow 

Element Left OB 
Wt. n-Val. 0.035 
Reach Len. lftl 150.00 
Flow Area lsq ft) 298.57 
Area lsq ftl 298.57 
Flow Icfsl 305.87 
Tap Width (it) 588.39 
Avg. Vel. (ftlsl 1.02 
Hydr. Depth lft) 0.51 
Con". Icfsl 8064.2 
Wetted Per. (ft) 588.40 
shear (lbfsq ft) 0.05 
stream Power (lblft s] 0.05 
Cum Volume (acre-it1 5.32 
Cum SA (acres) 7.58 

Channel Right OB 
0.030 
134.80 200.00 
1515.33 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev lft) 
Vel Head lftl . . 
W.S. Elev lft) 
Crit W.S. (ft) 
E.G. Slope lft/ftl 
Q Total lcfsl 
Too Width lft) 
vei Total (ft/s~ 
Max Chl Dpth lft) 
Conv. Total lcfsl 
Length Wtd. lft) 
Min Ch El lftl 
Alpha 
Frctn Loss lft) 
C & E Loss (ftl 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ftl 
Area lsq ftl 
Flow Icfsl 
Top Width lftl 
Avg. Vel. Iftls) 
Hydr. Depth lft) 
Conv. lcfsl 
Wetted Per. lft) 
Shear (lbfsq ft) 
stream Power (Iblft sl 
Cum Volume (acre-ftl 
Cum SA (acres1 

Left OB 
0.035 
150.00 
699.68 
699.68 
1072.21 
1056.12 

1.53 
0.66 

Channel Right OB 
0.030 

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 parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

Rittenhouse FRS Upper Main, Three Flows 
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Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

a CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev (ftl 1 5 7 6 . 0 7  Element Left OB Channel Right OB 
Vel Head lftl 0 . 2 0  Wt. n-Val. 0.035 0 .030  
W.S. Elev (ft) 1 5 7 5 . 8 7  Reach Len. lftl 1 5 0 . 0 0  1 3 4 . 8 0  2 0 0 . 0 0  
Crit W.S. Ift) 1 5 7 5 . 3 1  Flow Area lsq ftl 1 0 2 4 . 8 4  2680 .42  
E.G. Slope lftlft) 0 . 0 0 2 7 5 3  Area lsq ftl 1 0 2 4 . 8 4  2680 .42  
Q Total lcfs) 1 2 4 0 0 . 0 0  Flow lcfsl 2237.05 1 0 1 6 2 . 9 5  
Top Width lft) 2 5 7 7 . 2 6  Top Width lftl 1 0 5 6 . 2 6  1 5 2 1 . 0 0  
V e l  Total lftlsl 3 . 3 5  Avg. Vel. lftls) 2 . 1 8  3 .79  
Max Chl Dpth iftl 1 . 8 7  Hydr. Depth lftl 0.97 1 . 7 6  
Conv. Total lcfs) 2 3 6 3 2 8 . 4  Conv. lcfs) 42635.4  1 9 3 6 9 3 . 0  
Length Wtd. lftl 1 4 0 . 8 0  Wetted Per. lftl 1056.52 1 5 2 1 . 0 6  
Min Ch El lftl 1 5 7 4 . 0 0  Shear llb/sq ftl 0.17 0 .30  
Alpha 1 . 1 3  Stream Power Ilblft s )  0.36 1 . 1 5  
Frctn Loss Ift) 0 . 7 4  Cum Volume (acre-ft) 41.57 1 0 4 6 . 2 8  3 1 8 . 3 5  
C & E LOSS lft) 0 . 0 4  Cum SA (acres) 38.46  221 .55  2 4 1 . 8 7  

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 parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid, 

water surface was used. 

FLOW DISTRIBUI 

Left Sta 
lft) 
9195.62  
9301 .33  

'ION OUTPUT I 

Right Sta 
lftl 
9 3 0 1 . 3 3  

'rofile #I13 flow 

Flow Area W. P. % Conv. Hydr 0. Velocity 
(cfsl lsq ft) lft) lft) IftlS) 

0 . 1 5  1 . 4 1  59 .85  0 . 0 0  0 . 0 2  0 . 1 1  
3 . 0 4  1 0 . 7 8  1 0 5 . 7 1  0 . 1 0  0 . 1 0  0 . 2 8  

2 7 . 7 4  4 0 . 5 9  1 0 5 . 7 1  0 . 8 8  0 . 3 8  0 . 6 8  
8 0 . 0 0  76 .64  1 0 5 . 7 1  2.53 0 . 7 2  1 . 0 4  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr 0. Velocity 
lft) Ift) (cfs) 1sq ft) lftl lftl IftlS) 
8772.79  8 8 7 8 . 5 0  6 . 1 1  1 4 . 1 6  1 0 4 . 8 1  0 .08  0 . 1 4  0 .43  
8878 .50  8 9 8 4 . 2 1  1 3 . 6 6  2 3 . 0 1  1 0 5 . 7 1  0.18 0 . 2 2  0 . 5 9  

Warnlng: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less e 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

Rittenhouse FRS Upper Main, Three Rows 
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Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

0 FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) ift) icfs) (sq ft) ift) (ft) iftls) 
8772.79 8878.50 54.18 46.43 105.15 0.44 0.44 1.17 
8878.50 8984.21 72.81 55.56 105.71 0.59 0.53 1.31 

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 parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 17.882 

INPUT 
@ Descyiptian: 

Statmn Elevation Data nun= 22 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

8740.72 1577 8741.72 1575 9440 1574.41 9440.72 1574.4 9780.72 1574.1 
10270.72 157410890.72 157412160.72 1574.513690.72 157414090.721574.35 

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

8740.72 .035 9440 .035 9440.72 ,0312160.72 ,035 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr, 
9780.7212160.72 400 341.8 500 .1 

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

8740.72 8740.72 1575 1290017130.58 1576 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
1630017130.58 1575 

CROSS SECTION OUTPUT Profile #I13 flow 

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

1574.66 Element Left OB 
0.15 Wt. n-Val. 0.030 

1574.51 Reach Len. (ft) 400.00 
1574.51 Flow Area (so ft) 95.01 . . 

E.G. Slope Iftlft) 0.015782 Area isq ft) 95.01 
Q Total icfs) 3160.00 Flow icfs) 230.55 
Top Width (f t) 6655.98 Top Width (ft) 460.64 
Vel Total (ftls) 2.96 Avg. Vel. iftls) 2.43 
Max Chl Dpth (ft) 0.51 Hydr. Depth Ift) 0.21 
Con". Total icfs) 25154.0 Conv. Icfs) 1835.2 
Length Wtd. (ft) 361.54 Wetted Per. (ft) 460.64 
Mln Ch El ( ft) * 1574.00 Shear (lblsq ft) 0.20 
Alpha 1.09 Stream Power ilblft s) 0.49 
Frctn Loss ift) 2.95 Cum Volume (acre-ft) 4.64 
C & E LOSS (it) 0.00 Cum SA (acres) 5.77 

Rittenhouse FRS 
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Channel Right 0B 
0.030 0.035 
341.80 500.00 
875.03 97.69 
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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 conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile # 2 1 3  flow 

E.G. Elev lftl 
Vel Head If t) 
W.S. Elev lft) 
Crit W.S. lftl 
E.G. Slope lft/ft) 
Q Total lcfs) 
Too Width lftl 
vei Total ~ft/s) 
Max Chl Dpth Ift) 
Conv. Total lcfs) 
Length Wtd. Ift) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS Ift) 

1 5 7 5 . 0 1  Element Left 0B Channel Right OB 
0 . 2 5  Wt. n-Val. 0.031  0 . 0 3 0  0 . 0 3 5  

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

0 . 0 1 3 9 9 5  Area lsq ft) 2 4 7 . 4 4  1 4 7 0 . 9 0  2 2 9 6 . 9 8  
7 7 7 0 . 0 0  Flow Icfs) 7 6 8 . 2 5  6 2 5 3 . 3 7  7 4 8 . 3 8  
6 9 5 9 . 8 2  Top Width lft) 7 5 6 . 9 7  2 3 8 0 . 0 0  3 8 2 2 . 8 5  

3 . 8 8  Avg. Vel. lftls) 3 . 1 0  4 . 2 5  2 . 6 5  
0 . 7 6  Hydr. Depth lft) 0 . 3 3  0 . 6 2  0 . 3 8  

6 5 6 8 0 . 0  Conv. Icfs) 6 4 9 4 . 0  5 2 8 5 9 . 9  6 3 2 6 . 1  
3 6 3 . 2 8  Wetted P e r .  lft) 756.97  2 3 8 0 . 0 0  7 3 9 . 2 8  

1 5 7 4 . 0 0  Shear (lblsq ft) 0.29  0 . 5 4  0 .33  
1 . 0 7  Stream Power Ilblft s )  0.89  2 . 3 0  0 . 8 8  
2 . 6 3  Cum Volume (acre-ft) 1 7 . 6 6  8 4 8 . 4 2  1 8 1 . 7 3  
0 . 0 3  Cum SA (acres) 22.41  2 0 3 . 1 7  1 3 3 . 9 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: 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). hetween the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev lft) 
Vel Head I ft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope (ftlft) 
Q Total lcfs) 
Top Width lft) 
Vel Total lft/s) 
Max Chl Dpth Ift) 
Conv. Total lcfs) 
Length Wtd. Iftl 
Min Ch El lft) 
Alpha 
Frctn Loss Ift) 
C & E L o s s  ift) 

Element Left OB Channel Right OB 
Wt. n-Val. 0 . 0 3 1  0 . 0 3 0  0 . 0 3 5  
Reach Len. lft) 4 0 0 . 0 0  3 4 1 . 8 0  5 0 0 . 0 0  
Flow Area (sq ft) 4 1 0 . 1 7  1917.15 4 2 1 . 4 0  
Area (scl  ft) 410.17  1 9 1 7 . 1 5  3 0 1 4 . 2 9  
Flow Icfs) 1 4 3 1 . 6 5  9 5 4 0 . 9 5  1 4 2 7 . 4 0  
Top Width (ft) 9 7 8 . 9 0  2 3 8 0 . 0 0  3 8 2 8 . 4 8  
Avg. Vel. (ftls) 3 . 4 9  4 . 9 8  3 . 3 9  
Hydr. Depth lft) 0 . 4 2  0 . 8 1  0 . 5 7  
Conv. icfs) 1 2 3 3 5 . 6  8 2 2 0 8 . 1  1 2 2 9 9 . 0  
Wetted Per. lft) 9 7 8 . 9 0  2 3 8 0 . 0 0  7 3 9 . 2 8  
shear (lblsq ft) 0 . 3 5  0 . 6 8  0 . 4 8  
stream Power (lblft s )  1 . 2 3  3 . 3 7  1 . 6 2  
Cum Volume lacre-ft) 3 9 . 1 0  1 0 3 9 . 1 7  3 1 1 . 4 3  
Cum SA lacres) 3 4 . 9 6  2 1 5 . 5 2  2 3 3 . 0 8  

Warning: The energy equation could not be balanced within the specified nwnher of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 
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Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

~ote: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lft) Iftl lcfsl lsq ft) lft) lft) IftlSI 
9260.72 9364.72 0.30 0.84 44.64 0.01 0.02 0.36 
9364.72 9468.72 9.60 8.77 104.00 0.30 0.08 1.09 
9468.72 9572.72 35.73 18.92 104.00 1.13 0.18 1.89 
9572.72 9676.72 70.59 28.46 104.00 2.23 0.27 2.48 
9676.72 9780.72 114.31 38.01 104.00 3.62 0.37 3.01 
LB 9780.72 10256.72 738.63 218.94 476.00 23.37 0.46 3.37 
10256.72 10732.72 881.12 243.38 476.00 27.88 0.51 3.62 
10732.72 11208.72 764.38 223.49 476.00 24.19 0.47 3.42 
11208.72 11684.72 347.19 139.19 476.00 10.99 0.29 2.49 
11684.72 RB 12160.72 63.02 50.00 476.00 1.99 0.11 1.26 
12160.72 12657.71 45.63 45.99 496.99 1.44 0.09 0.99 
12657.71 13154.69 89.50 51.69 242.29 2.83 0.21 1.73 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4.   his may indicate the need for additional cross sections. 

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

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #213 flow 

Left Sta 
Iftl 

Right Sta 
lftl 
9052.72 

Flow 
(cfsl 
0.09 
5.75 

Area 
 IS^ ft) 

0.36 
7.12 

W.P. 
(ft) 

28.97 
104 .OO 
104.00 
104.00 
104.00 
104.00 
104.00 
104.00 
476.00 
476.00 

% Conv. Hydr D. Velocity 
(ft) (ftls) 
0.01 0.26 
0.07 0.81 
0.16 1.40 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

8560.4 .05 9936.59 ,04511285.05 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9936.5911285.05 650 597.3 660 .I .3 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
8560.4 9728.24 1568 

CROSS SECTION OUTPUT 

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

Profile #1/3 flow 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area lsq ft) 
Area (sq ft) 
Flow (cf.3) 
Top Width (ft) 
Avg. Vel. (ftis) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. lft) 
shear (lblsq ft) 
stream Power (lb/ft s )  
Cum Volume lacre-f t) 
Cun SA (acres) 

Left OB Channel Right OB 
0.050 0.045 0.050 
650.00 597.30 660.00 

Warning: Divided flow computed for this cross-section. 
warning: The energy loss was greater than 1.0 ft (0.3 m). hetween the current and previous cross 

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

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth Ift) 
Conv. Total (cfs) 
Lenath Wtd. Iftl 
~in-ch El (ft) 
Alpha 
Frctn Lass (ft) 
C k E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. I ftl 
Flow Area (sq it) 
Area lsq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hvdr. De~th lft) 
con". (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power (lh/ft 
Cum Volume lacre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.050 0.045 0.050 
650.00 597.30 660.00 

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 

than 1.0 ft (0.3 m). between the current and previous cross 
the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #full flow 
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E.G. Elev iftJ 1563.65 
Vel Head iftl 0.19 
W.S. Elev (ftj 1563.46 
Crit W.S. iftJ 1562.42 
E.G. Slope (ft/ft) 0.004382 
Q Total icfs) 14000.00 
Top Width if t j 2765.15 
vel Total iftlsl 3.41 
Max Chl Dpth ift) 8.29 
Con". Total icfsl 211491.9 
Length wtd. ift) 
Min Ch El ift) 
Alpha 
Frctn Loss (ftJ 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. if tj 
Flow Area lsq ftj 
Area (sq ftl 
Flow icfsl 
Top Width (ftj 
Avg. Vel. iftisl 
Hydr. Depth iftl 
Conv. icfsl 
Wetted Per. iftj 
Shear ilb/sq ftl 
Stream Power ilblft sl 
cum Volume (acre-ftJ 
Cum SA [acres) 

Left OB Channel Right OB 
0.050 0.045 0.050 
650.00 597.30 660.00 
320.36 3013.24 771.55 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 mj. hetween the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl iftl icfs) lss ftl IftJ iftl iftis) 
9661.35 9798.97 98.95 35.43 22.22 1.06 1.63 2.79 
9798.97 9936.59 522.79 199.67 137.96 5.60 1.45 2.62 
LB 9936.59 10206.28 2741.80 689.15 272.65 29.38 2.56 3.98 
10206.28 10475.97 764.78 298.21 227.97 8.19 1.31 2.56 
10475.97 10745.67 2390.23 632.27 270.06 25.61 2.34 3.78 
10745.67 11015.36 650.41 289.45 269.79 6.97 1.07 2.25 
11015.36 RB 11285.05 1101.46 397.11 269.90 11.80 1.47 2.77 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft 10.15 mj. This may indicate the need for 

additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 mj. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
IftJ iftl icfsl 1sq ftJ (ft) iftl iftisl 
9661.35 9798.97 149.02 47.31 23.35 1.06 2.08 3.15 
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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. 

CROSS SECTION RIVER: Queen Creek 
REACH: U p p e r  main RS: 17 .704  

I N P U T  
Description: 
Station Elevation Data nun= 230  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8290  1562 9250 1560 .8  9425.72  1 5 6 0  9448.76 1 5 6 0  9495.62 1560 .8  

9510.04  1561.27 9534.47 1560.65  9535 .91  1 5 6 0  9540.31 1 5 5 8  9544 .95  1 5 5 6  
9548.68  1554.4 9563.07 1554.98  9565 1 5 5 4  9568.75 1 5 5 2  9569 .34  1551 .68  
9570.48  1551.82 9593.58 1551.82  9 5 9 3 . 8 7  1 5 5 2  9594.96  1552 .67  9598 .2  1 5 5 2  
9598.67  1551.9 9598 .8  1552  9 6 0 1 . 2 5  1 5 5 4  9603.69 1556  9606.14  1 5 5 8  
9608.63  1560 9610.11  1561.06  9 6 1 6 . 0 7  1561.38  9617.14 1562  9620.45 1564  
9623.76  1566  9627.07 1 5 6 8  9 6 3 0 . 3 8  1 5 7 0  9633.69  1 5 7 2  9635.64  1573 .18  
9639.46  1572.27 9651.73 1572.13  9 6 5 2 . 6 1  1 5 7 2  9657.84 1571 .2  9659 .81  1 5 7 0  
9663.24  1568 9666.87 1 5 6 6  9670.5  1 5 6 4  9674.13 1 5 6 2  9 6 7 6 . 9 1 5 6 0 . 4 7  
9 7 1 5 . 9 7  1560  9780.71  1 5 5 9 . 1  9788.34  1 5 5 8  9797.29 1556 .86  9804.71  1 5 5 8  
9 8 0 9 . 5 9  1558 .78  9825.43 1 5 5 8 . 0 7  9825.92  1 5 5 8  9841.2 1556 .26  9849.52 1557.36  
9 8 6 0 . 9 1  1558  9876.9 1558.89  9 8 9 4 . 2 1  1559.22  9946.66 1 5 5 8  9957.49 1556.52  

Manning's n Values nun= 6 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 

8290  . 04  9510.04  .03  9894 .21  .03510055.59 .0510459.72 , 035  
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9894.2110913.44 680 676 500 .1 .3 

Blocked Ohstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8290 9620.45 156416091.9416731.01 1562.36 

CROSS SECTION OUTPUT Profile #I13 flow 

E.G. Elev Iftl 
Vel Head lft) 
W.S. Elev Iftl 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total (cfsl 
Top Width (ft) 
Vel Total lft/sl 
Max Chl Dpth lftl 
Conv. Total (cfsl 
Length Wtd. lftl 
Nin Ch El lft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS lftl 

Element 
Wt. n-Val. 
Reach Len. lftl 
Flow Area lsq ft) 
Area (sq ft) 
Flow lcfs) 
Top Width (ft) 
Ava. Vel. Iftls) . 
Hvdr. De~th lftl . . 
Conv. Icfsl 
Wetted Per. Ift) 
Shear (lblsq ft) 
Stream Power llblft sl 
Cum Volume Iacre-ft) 
Cum SA (acres) 

Left OB Channel 
0.035 
676.00 
865.47 
865.47 
4537.56 
527.73 
5.24 
1.64 

Right OB 
0.050 
500.00 
28.14 
28.14 
63.58 
43.25 
2.26 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. lft) 
E.G. Slope Iftlftl 
Q Total lcfsl 
Top Width lft) 
Vel Total lft/s) 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lft) 
MinChEl Iftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

Profile 1213 flow 

1559.11 Element 
0.67 Wt. n-Val. 

1558.44 Reach Len. (ft) 
Flow Area lsq ft) 

0.009273 Area lsq ft) 
9333.00 Flow lcfsl 
852.01 Top Width lftl 
6.30 Avg. Vel. Iftls) 
6.92 Hydr. Depth lftl 

96921.8 Conv. lcfs) 
641.19 Wetted Per. lftl 
1551.52 Shear Ilblsq ftl 

1.09 stream Power Ilblft s) 
3.70 Cumvolume (acre-ft) 
0.05 CumSA (acres) 

Left OB Channel 
0.030 0.036 
680.00 676.00 
63.45 1300.52 
63.45 1300.52 

Right OB 
0.050 
500.00 
117.37 
117.37 

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. 
Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev fft) 1559.99 Element Left OB Channel Riaht on . . ~ ~ 
~ - A ~ ~ -  - -  

Vel Head (ft) 0.42 Wt. n-Val. 0.030 0.041 0.050 
W.S. Elev lftl 1559.57 Reach Len. lftl 680.00 676.00 500.00 
Crit W.S. lftl Flow Area (sq f t) 183.88 2122.77 503.72 
E.G. Slope Iftlftl 0.008660 Area (sq ftl 183.88 2122.77 503.72 
Q Total lcfsl 14000.00 Flow ICES) 980.63 11560.41 1458.96 
Top Width lftl 1843.24 Top Width (ftl 
vel Total lft/s) 4.98 Avg. Vel. lftls) 
Max Chl Dpth (ft) 8.05 Hydr. Depth lftl 
Conv. Total lcfsl 150440.7 Conv. lcfs) 
Length Wtd. lftl 628.72 WettedPer. (ft) 
Min Ch El lftl 1551.52 Shear Ilblsa £ti 
Alpha 
Frctn Loss lftl 
C & E Loss lftl 

1 .lo stream  owe; (lblft sl 3.59 6.13 1.16 - - 

3.91 Cum Volume (acre-ft) 31.98 984.61 280.04 
0.02 Cum SA (acres) 27.43 184.68 189.23 

Warning: Divided flow computed for this cross-section. 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

7949.55 .05 9951.33 .03510168.15 .05 

~ a n k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9951.3310168.15 560 553.2 1000 .I .3 

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

7949.55 9453.88 1557.7611444.82 16025.7 1557.62 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
7949.55 9564 1556 

CROSS SECTION OUTPUT 

E.G. Elev (Et) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (Etls) 
Max Chl Dpth if t) 
Conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El (ft) 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

Profile #I13 flow 

Element 
Wt. n-Val. 
Reach Len. lft) 

Left OB Channel 
0.035 

560.00 553.20 
Flow Area ( s s  ft) 622.26 
Arsa (sq ft) 622.26 
Flow (cfs) 3803.72 
Top Width if t) 196.83 
Avg. Vel. (ftlsl 6.11 
Hydr. Depth lft) 3.16 
Conv. lcfs) 56365.3 
Wetted Per. (Et) 199.66 
Shear (lblsq it) 0.89 
Stream Power (lblft s )  5.42 
Cum volume (acre-ft) 2.63 534.13 
Cum SA (acres) 1.39 150.97 

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 PI 

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

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev (ft) 1555.37 Element Left OB Channel 
Vel Head lft) 0.51 Wt. n-Val. 0.035 
W.S. Elev lft) 1554.86 Reach Len. lftl 560.00 553.20 
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Right OB 
0.050 

1000.00 
438.57 
438.57 

revious cross 

Right OB 
0.050 

1000.00 
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Crit W.S. lft) 1554.43 Flow Area lsq ft) 857.18 1373.87 
E.O. Slo~e Iftlftl 0.003931 Area isa ftl - - ~  .~-  ~~. . .  . 
Q Total lcfs) 9333.00 Flow icfs) 
Top Width lft) 1159.05 Top Width (ftl 
Vel Total iftls) 4.18 Avg. Vel. (ftls) 

6.99 Hydr. Depth lft) 
conv. ~o&l lcfs) 148858.0 conv. icfsl 
Length Wtd. ift) 
Min Ch El ift) 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

744.67 Wetted Per. Iftl 204.66 958.73 
1547.87 Shear Ilblsq ft) 1.03 0.35 

1.86 Stream Power ilblft s )  7.11 0.87 
4.13 Cum Volume lacre-ftl 12.72 792.14 154.58 
0.02 Cum SA (acres) 15.89 169.54 99.51 

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 OUTPUT Profile #full flow 

E.G. Elev Iftl 
Vel Head lit) 
W.S. Elev Iftl 

1556.06 Element Left OB Channel Right OB 
0.65 Wt. n-Val. 0.050 0.035 0.050 

1555.41 Reach Len. lft) 560.00 553.20 1000.00 
Crit W.S. Iftl 1555.06 Flow Area lsq ftl 21.39 968.24 1909.45 
E.G. Slo~e lftlft) 0.004683 Area lsu ft) 21.39 968.24 1909.45 
0 Total -1cfsl 14000.00 Flow (cis) 18.38 7896.12 6085.50 
Top Wldth ift) 1267.74 Top Width (ft) 
Vel Total ittls) 4.83 Avg. Vel. iftls) 
Max Chl Dpth ift) 7.54 Hydr. Depth ift) 
Conv. Total (cfs) 204583.1 Conv. Icfs) 
Lenqth Wtd. (ft) 781.69 Wetted Per. ift) 
 in-Ch El (ftl 1547.87 Shear ilblss ft) 
Alpha 1.80 Stream POW& ilblft s )  0.07 11.21 1.80 
Frctn Loss ift) 4.01 Cum Volume (acre-ft) 30.38 960.62 266.19 
C & E LOSS ift) 0.03 Cum SA (acres) 25.68 175.23 179.66 

e 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 #I13 flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
ift) lftl lcfs) (ss ftl ift) (ft) iftIS1 
LB 9951.33 9994.69 200.39 59.94 42.55 4.29 1.45 3.34 

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 f213 flow 

Left Sta Riaht Sta Flow Area W.P. X Conv. Hvdr D. Velocitv - 
ift) ~ f t ~  ICES) isq ft) (ft) ~ f t )  c ~ t ~ ~ i  
LB 9951.33 9994.69 507.26 109.92 44.91 5.44 2.53 4.61 
9994.69 10038.06 1571.91 214.10 43.59 16.84 4.94 7.34 
10038.06 10081.42 2138.60 258.15 43.86 22.91 5.95 8.28 

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

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Velocity 
(ftlS) 
0.86 
5.79 
8.67 
9.67 
7.77 
6.76 
2.50 
3.59 

Left Sta Right Sta 
(ftl (ftl 
9751.15 9951.33 
LB 9951.33 9994.69 
9994.69 10038.06 

Flow Area W.P. 
(ftl 

77.88 
44.91 
43.59 
43.86 
43.59 
29.93 
488.32 
500.39 

Hydr D. 
Lftl 
0.27 

lcfsl ISB ftl 
18.38 21.39 
774.64 133.78 
2063.39 237.96 
2727.62 282.02 

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: Queen Creek 
REACH: Upper main RS: 17.471 

INPUT 
Descri~tion: 
Station Elevation Data 

Sta Elev Sta 
8029.49 1554.73 8145.6 
9279.64 1555.13 9297.47 
9475.48 1555.38 9477.41 

Elev Sta 
1554.75 8151.42 
1555.18 9379.3 

1556 9483.28 
1558 9510.72 

Elev Sta Elev Sta Elev 

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

8029.49 .05 9898.9 .03510171.29 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9898.910171.29 780 803.3 800 .1 .3 

Ineffective Flow num= 2 
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C k E LOSS (ft) 0 .05  Cum SA (acres) 25.18 172.85 158.10 

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 #1/3 flow 

 eft Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl Iftl (cfsl (ss ft) (ftl lft) IftlS) 
LB 9898.90 9953.38 1209.97 153 .47  44.84 25.93 3 .51 7 . 8 8  
9953.38 10007.86 1076 .93  154 .86  54.61 23.08 2.84 6 .95 
10007.86 10062.33 652 .76  114 .73  54.67 13.99 2.11 5 .69 
10062.33 10116.81 94 .50  20.94 14.12 2.02 1 .57 4 .51  
10116.81 10171.29 
10171.29 10781.70 1166.84 507.63 576.87 25.00 0 .88  2.30 
10781.70 11392 .10  466.00 213.78 263.08 9 .98 0 .81  2 .18 

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 10.3 mi. 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 #2/3 flow 

Left Sta Right Sta Flow Area W.P. % COW. Hydr D. Velocity 
l f r i  Iff-l Icfal Iso ftl lftl (ftl (ft/sl 

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 #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl ICfSI 1ss ft) (ftl lftl (ft/S) 
LB 9898.90 9953.38 1969 .95  224.95 48.46 14.07 4.79 8.76 
9953.38 10007.86 2037.44 240.78 54.61 14 .55  4.42 8 .46 
10007.86 10062.33 1502.40 200.65 54.67 10.73 3.68 7 .49 
10062.33 10116.81 259.86 44.14 17 .25  1 .86  2.75 5 . 8 9  
10116.81 10171.29 
10171.29 10781.70 5742.12 1426.19 588.13 41.02 2.43 4 .03 
10781.70 11392.10 2488 .25  662.04 302.70 17.77 2.19 3 .76 

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: Queen Creek 
REACH: Upper main RS: 17 .319  

INPUT 
Description: 
station Elevation Data nun= 237 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7871.49 1551 7878.03 1552  7878.05 1552 7878.08 1552  7885.94 1551.22 

7897 .8  1551.39 8224.56 1552 8675.63 1552 8880.78 1550 .37  8893.71 1550 .48  
9176.78 1552 9205.32 1553.68 9213.6 1554 9222.84 1 5 5 4 . 3  9226.79 1554.07 
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Manning's n Values nun= 3 
Sta n Val sta n Val Sta n Val 

7871.49 .05 9790.26 ,03510129.79 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9790.2610129.79 710 683 710 .1 .3 

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

7871.49 9638.11 1551.52 1080015953.34 1548 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
7871.49 9771.49 1550 1100015871.49 1547 I 
CROSS SECTION OUTPUT Profile #I13 flow I 
E.G. Elev lft) 1543.71 Element Left OB Channel Right OB 
Vel Head lft) 0.43 Wt. n-Val. 0.035 0.050 
W.S. Elev lft) 1543.28 Reach Len. (ft) 710.00 683.00 710.00 
" r i b  W R  lfrl 1541  -25 F l o w  Area (so ftl 296.22 618.42 

I 
-. . - . . . - . , . . , -.-- . ~ ~. 
E.G. Slope Iftlft) 0.003593 Area lsq ft) 
Q Total lcfsl 4667.00 Flow Icfs) 
Top Width Ift) 253.52 TopWidth lft) 145.38 108.14 
Vel Total iftls) 5.10 Avg. Vel. Iftls) 4.06 5.60 
Max Chl Dpth lft) 7.50 Hydr. Depth lft) 2.04 5.72 
mnv. Total icfal 77854.5 Conv. icfsl 20079.4 57775.1 

I 
.... . . . . , - -- 

Length Wtd. (ft) 
Mln Ch El (ft) a -~~~ . ~ ~ ~ ,  

693.02 Wetted Per. lft) 
1538.02 Shear llb/sq f t )  - 

Alpha 1.06 Stream Power Ilblft s) 1.84 7.00 
Frctn LOSS Ift) 4.45 Cumvolume (acre-ft) 2.63 520.53 61.24 
C & E LOSS lfti 0.06 Cum SA (acres) 1.39 145.79 36.35 
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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. 
Warnxng: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

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

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

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev (ft) 
Vel Head If t) 
W.S. Elev lft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfsl 
Top Width lft) 
Vel Total lft/s) 
Max Chl Dpth lft) 
Conv. Total Icfs) 
Length Wtd. Ift) 
Min Ch El (ft) 
Alpha 
Frctn LOSS lftl 
C & E Loss (ft) 

1545.43 Element I 
0.70 Wt. n-Val. 

1544.73 Reach Len. Ift) 
1543.09 Flow Area lsq ft) 

0.006289 Area lsq ft) 
9333.00 Flow Icfs) 
471.18 Top Width lft) 
6.56 Avg. Vel. (ftls) 
8.95 Hydr. Depth Ift) 

117691.1 Conv. lcfs) 
692.61 Wetted Per. (ft) 
1538.02 Shear llblsqft) 

1.05 Stream Power llb/ft s )  
4.67 Cwn Volume lacre-ft) 
0.02 Cum SA (acres) 

light OB 
0.050 
710.00 
789.93 

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 OUTPUT Profile #full flow 

E.G. Elev Ift) 1546.44 Element Left OB Channel 
Vel Head lft) 1.02 Wt. n-Val. 0.035 
W.S. Elev lft) 1545.41 Reach Len. (ft) 710.00 683.00 
crit W.S. (ft) @ 1544.82 Flow Area (sq ft) 829.46 
E.G. Slope lft/ft) 0.008755 Area lsq ft) 829.46 
Q Total lcfs) 14000.00 Flaw lcfsl 6592.75 
Top Width (ft) 535.12 Top Width lft) 290.21 
Vel Total Ift/sl 8.11 Avg. Vel. (ft/s) 7.95 
Max Chl Dpth If tl 9.63 Hydr. Depth lft) 2.86 
conv. Total l c f s )  149626.2 Conv. lcfs) 70460.6 
Length Wtd. lft) 693.20 WettedPer. lftl 293.06 
Min Ch El (ft) 1538.02 Shear (lb/sq ft) 1.55 
Alpha 1.00 stream Power llb/ft s )  12.30 
Frctn Loss (ft) 4.73 Cum Volume lacre-ft) 30.24 935.77 
C & E Loss (ftl 0.09 Cwn SA (acres) 25.18 168.59 

Right OB 
0.050 
710.00 
896.47 

Warning: Divided flow computed for this-cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #I13 flow 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lft) lft) lcfsl (sq ft) (ft) lft) (ft/S) 
LB 9790.26 9858.17 33.50 22.40 41.11 0.72 0.55 1.50 
9858.17 9926.07 
9926.07 9993.98 432.52 113.21 50.91 9.27 2.26 3.82 
9993.98 10061.88 737.64 160.62 54.80 15.81 2.96 4.59 
10061.88 10129.79 
10129.79 10712.14 3463.34 618.42 110.95 74.21 5.72 5.60 

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 conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

section. This may indicate the need for additional cross sections. 
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FLOW DISTRIBUTION OUTPUT 

Left Sta Right Sta 
lftl lftl 

Profile t 2 / 3  flow 

Flow Area 
ICfSI 1sq ft) 

429.92  1 0 3 . 6 8  

W.P. 
(ft) 

6 0 . 9 7  
6 7 . 9 1  

% Conv. 

4 . 6 1  
1 . 2 1  

1 3 . 0 7  
1 8 . 5 9  

0 . 8 4  
6 1 . 6 9  

Hydr D. 
lft) 
1 . 7 1  
0 . 7 1  

Velocity 
Iftls) 

4 . 1 5  
2 . 3 2  
6 .00  
6 . 9 1  
3 .03  
7 . 2 9  

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 #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) ICES) 1ss ftl (ft) Iftl IftISl 
LB 9790.26  9 8 5 8 . 1 7  9 2 9 . 7 5  1 4 5 . 1 8  6 2 . 0 8  6 . 6 4  2 .37  6 . 4 0  
9 8 5 8 . 1 7  9 9 2 6 . 0 7  4 2 9 . 5 8  9 4 . 6 9  6 7 . 9 1  3 . 0 7  1 . 3 9  4 . 5 4  
9926.07 9 9 9 3 . 9 8  2144 .22  2 4 9 . 6 4  68 .73  1 5 . 3 2  3 . 6 8  8 . 5 9  
9993.98 1 0 0 6 1 . 8 8  2872 .36  297 .36  6 8 . 6 5  2 0 . 5 2  4 .38  9 . 6 6  
10061 .88  RB 1 0 1 2 9 . 7 9  216 .85  4 2 . 5 9  2 5 . 6 9  1 . 5 5  1 . 7 0  5 . 0 9  
10129 .79  1 0 7 1 2 . 1 4  7407 .24  896 .47  1 7 5 . 0 1  5 2 . 9 1  5 .22  8 .26  

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: Queen Creek 
REACH: Upper main RS: 1 7 . 1 9 0  

INPUT 
Description: 
Station Elevation Data nm= 3 0 0  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7653.45  1 5 4 8  7761 .75  1 5 4 7 . 7 9  7762 .55  1 5 4 8  7 7 6 7 . 3 3  1 5 4 9 . 1 2  7775 .28  1 5 4 8 . 5 8  

7788 .9  1 5 4 8 . 6 3  8246 .52  1 5 4 8  8729 .5  1 5 4 7 . 7  8 7 5 8 . 1  1 5 4 6 . 6 8  8780 .13  1 5 4 6 . 6 5  
8790 .75  1 5 4 6 . 7 1  9 0 9 7 . 5 9  1 5 4 6 . 7 8  9 1 1 7 . 5 1  1 5 4 6 . 5 6  9 1 3 6 . 9 5  1546 .86  9138 .57  1 5 4 6  
9141 .99  1 5 4 4  9 1 4 3 . 9 5  1 5 4 2 . 8 5  9148 .35  1 5 4 3 . 5 5  9 1 5 3 . 9 2  1 5 4 4  9161 .44  1 5 4 4 . 5 4  
9162.43 1 5 4 4  9 1 6 6 . 2  1542  9167 .98  1 5 4 1 . 0 5  9 1 6 9 . 2 5  1 5 4 0  9171 .45  1 5 3 8  
9172 .26  1 5 3 7 . 1 3  9 1 7 7 . 8 3  , 1 5 3 8  9180 .4  1 5 3 7 . 1 4  9 1 8 1 . 0 5  1 5 4 0  9185 .39  1 5 4 2  
9 1 8 6 . 2 5  1 5 4 2 . 3 2  9190 .57  1 5 4 4  9 1 9 3 . 7 6  1 5 4 5 . 3 1  9 2 0 9 . 1 9  1545 .5  9 2 1 6 . 0 1  1 5 4 4  
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7653.45 .05 9806.34 .03510345.11 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Cantr. Expan. 
9806.3410345.11 700 708.5 720 .1 .3 

Blocked Obstructions num= 3 
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 
9138 9700 1546 10350 10915 1539 10915 13000 1545 

CROSS SECTION OUTPUT Profile #1/3 flow 

E.G. Elev lft) 1539.20 Element Left OB Channel Right 08 
Vel Head I f  t) 1.04 Wt. n-Val. 
W.S. Elev lftl 1538.16 Reach Len. lftl 
Crit W.S. lftl 1538.16 Flow Area ( s g  ftl 
E.G. Slope Iftlft) 0.014658 Area lsq ftl 
Q Total lcfs) 4667.00 Flow lcfs) 
Ton Width lftl 278.84 Top Width lft) 
vei Total ~ f t / s ~  
Max Chl Dpth lft) 
Con". Total (cfsl 
Length Wtd. lft) 
Min Ch El lftl 
Alpha 
Frctn Loss lft) 
C & E LOSS lftl 

8.18 Avg. vel. lft/sl 8.18 
7.99 ,Hydr. Depth lft) 2.05 

38548.1 Conv. lcfs) 38548.1 
708.50 WettedPer. lft) 284.42 
1530.17 Shear llblsq ft) 1.84 

1.00 Stream Power Ilblft sl 15.02 
0.51 Cum Volume (acre-ft) 2.63 513.73 
0.29 Cum SA (acres) 1.39 142.47 

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 for 
additional crass sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcrltical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev lft) 1540.74 Element 
Vel Head lftl 0.93 Wt. n-Val. 
W.S. Elev lft) 1539.81 Reach Len. lft) 
Crit W.S. Iftl 1539.81 FlowArea lsqftl 
E.G. Slope lftlftl 0.007251 Area (sq ftl 
Q Total lcfsl 9333.00 Flow lcfs) 
Top Width (ftl 805.20 Top Width lft) 
Vel Total Ift/sl 6.45 Avg. Vel. lEt/sl 
Max Chl Dpth Iftl 9.64 Hydr. Depth lftl 
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Left OB 

700.00 

Channel 
0.035 
708.50 
1042.38 
1042.38 
8442.06 

Right OB 
0.050 
720.00 
405.58 
405.58 
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Conv. Total icfs) 109601.2 Conv. lcfs) 99138.5 10462.7 
Length Wtd. iftl 709.09 Wetted Per. ift) 310.88 501.50 
Min Ch El ift) 1530.17 Shear (lblsq ftl 1.52 0.37 
Alpha 1.44 Stream Power (lb/ft sl 12.29 0.80 
Frctn Loss lftl 0.90 Cum Volume iacre-ftl 12.72 759.08 94.73 
c h E LOSS iff) 0.21 Cum SA (acres) 15.89 158.33 63.36 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: Divided flow computed for this 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 conveyance1 is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
warning:   he energy loss was greater than 1.0 ft (0.3 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 OUTPUT Profile #full flow 

E.G. Elev ift) 
Vel Head i ftl 
W.S. Elev ift) 
Crit W.S. ift) 
E.G. Slope ift/ftl 
Q Total icfsl 
Top Width ift) 
Vel Total iftls) 
Max Chl Dpth iftl 
Conv. Total icfsl 
Length Wtd. lft) 
Min Ch El (ft) 

~rctn Loss ift) 
C & E Loss lft) 

Element 
Wt. n-Val. 
Reach Len. ift) 
Flow Area lsq ft) 
Area isq ftl 
Flow iCfS1 
Top Width iftl 
Avg. Vel. iftlsl 
Hydr. Depth lit) 
conv. lcfsl 
Wetted Per. iftl 
Shear (Iblsq ftl 
stream Power llblft sl 
Cum Volume iacre-ft) 
Cum SA (acres1 

Left 08 Channel Right 08 
0.035 0.050 

700.00 708.50 720.00 
1431.57 947.40 
1431.57 947.40 
10833.74 3166.26 
375.26 503.99 
7.57 3.34 
3.81 1.88 

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 ftl0.3 ml. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #I13 flow 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lftl iftl lcfs) isq ftl iftl iftl IftlS) 
LB 9806.34 9914.09 35.03 6.90 6.87 0.75 1.05 5.08 
9914.09 10021.85 1651.87 209.77 108.05 35.39 1.95 7.87 
10021.85 10129.60 2331.34 259.66 109.87 49.95 2.41 8.98 
10129.60 10237.36 648.76 94.39 59.63 13.90 1.66 6.87 

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 bas 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 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Right Sta Flow Area W. P. % Con". Hydr D. Velocity 
iftl ICfSl (SO ftl iftl iftl ift/s1 
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Warning: The energy ewation could not he balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: Divided flow computed for this 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 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. 
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 DISTRIB~ION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl rftl Icfs) Isa ftl (ft) (ftl (ft/s) 

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. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 17.055 

INPUT 
Description: 
Station Elevation Data n u =  202 

sta Elav 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 

7454.12 .05 9800.53 .03510076.12 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9800.5310076.12 820 796.7 850 .1 .3 

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

7454.12 9709.49 1543.1110522.2915470.72 1543.26 
Blocked Ohstructions n m =  4 

Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 
8425 9340 1542 9854.1210076.12 153010076.12 10200 1538 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head ift) 
W.S. Elev Ift) 
Crit W.S. ift) 
E.G. Slope (ftlft) 
Q Total icfs) 
Top Width Ift) 
Vel Total ift/s) 
Max Chl Dpth lft) 
Conv. Total icfs) 

. . 
Alpha 
Frctn Loss (ft) 
C & E Loss ift) 

Profile #I13 flow 

1537.71 Element 
0.08 Wt. n-Val. 

1537.62 Reach Len. ift) 
1531.85 Flow Area (sq ft) 
0.000227 Area isq ft) 
4667.00 Flow icfs) 
279.24 Top Width ift) 
2.31 Avg. Vel. lftls) 
16.37 Hydr. Depth (ft) 

309852.7 Conv. (cfs) 
812.54 Wetted Per. (ft) 
1521.25 Shear ilb/sq ft) 

1.00 stream Power llblft s )  
0.46 Cum Volume iacre-ft) 
0.01 Cum SA (acres) 

Left 0B 
0.050 
820.00 

Channel Right OB 
0.035 
796.70 850.00 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope (ftlft) 
Q Total lcfs) 
Top Width If t) 
Vel Total lft/s) 
Max Chl Dpth ift) 
Conv. Total (cfs) 
Lenath Wtd. iftl 
~ i n - ~ h  El (ft) 
Alpha 
Frctn Loss lft) 
C & E LOSS ift) 

Profile #2/3 flow 

1539.20 Element 
0.23 Wt. n-Val. 

1538.98 Reach Len. (ft) 
1533.18 Flow Area lsq ft) 
0.000508 Area lsq ft) 
9333.00 Flow lcfs) 
413.90 Top Width lft) 
3.69 Avg. Vel. Iftls) 
17.73 Hydr. Depth lft) 

414085.7 Conv. lcfs) 
812.84 Wetted Per. lft) 
1521.25 Shear ilhlsq ft) 

1.08 Stream Power ilblft s )  
0.87 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Left OB Channel Right 08 
0.050 0.035 0.050 
820.00 796.70 850.00 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev Ift) 1540.36 Element Left OB Channel Right OB 
Vel Head ift) 0.40 Wt. n-Val. 0.050 0.035 0.050 
W.S. Elev (ft) 1539.96 ReachLen. (ft) 820.00 796.70 850. 00 
Crit W.S. ift) 1534.25 Flow Area isq ft) 69.16 2668.89 243.37 
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E.G. Slope (ft/ft) 0.000771 Area (sq ft) 
O Total Icfs) 14000.00  Flow (cfs) 
Top Width (ft) 472.74  Topwidth (ft) 
Vel Total (ft/s) 4 . 7 0  Avg. Vel. (ft/s) 
Max Chl Dpth (ft) 1 8 . 7 1  Hydr. Depth (ft) 
Conv. Total (cfsl 504129.2 Conv. (cfs) 
Lenath Wtd. (ft) 813 .10  Wetted Per. (ft) 
Min Ch El lft) . . 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

1521.25  Shear (lb/sq ft) 0 . 0 5  0 .43  0 .09  
1 . 1 5  Stream Power Ilblft s )  0.04  2 .22  0 .12  
1 . 1 9  Cum Volume (acre-ft) 29.69  884.69  166 .92  
0 .00  Cum SA (acres) 24.59  158 .08  136 .38  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections 

Warning: The energy loss was greater than 1 .0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile # 1 / 3  flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) (ft) lcrs) (sq ft) (ft) (ft) 1ft/s1 
9565.R9 9800.53 0 .12  0 .76  3.67 0 .00  0 . 2 1  0 .16  

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 

FLOW DISTRIBUTION OUTPUT Profile # 2 / 3  flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) ICfS) (Sq ft) lft) Ift) ift/S) 
9565.89  9800.53 8 . 2 7  13 .18  14.54 0 . 0 9  0 . 9 1  0 .63  
LB 9800 .53  9855.65  1331.72  417.43 67.46 1 4 . 2 7  7 . 5 7  3 . 1 9  
9855.65  9910.77  2022.15 494.69 55.12 2 1 . 6 7  8 . 9 8  4 .09  
9910.77 9965.88  2022.11 494.68 55.12 2 1 . 6 7  8 .98  4 .09  
9965.88 1 0 0 2 1  .OO 2022.15 494.69 55.12 21 .67  8.98 4 .09  
10021 .00  RB 10076.12  1847.45  494.69 63.12 1 9 . 7 9  8 .98  3 .73  
10076 .12  10615.58  79 .15  120.79  124.85 0 . 8 5  0 . 9 8  0 .66  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ftl lcfs) (sq ft) (ft) (ft) (ft/S) 
9565.89  9800 .53  5 4 . 8 1  69.16 73.49 0 .39  0 . 9 4  0 .79  
LB 9800 .53  9855.65 2015.30  471.97 67.46 14 .40  8 . 5 6  4 .27  

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  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 1 6 . 9 0 4  

INPUT (I)) Description: , 

Statlon Elevation Data num= 2 6 2  
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 

7496.59 .05  9851.93 .035  10126.8 .05  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9851.93 10126 .8  960 907 .5  910 .I .3  

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

7496.59 9775.35 1542.5810634.3115521.19 1542 
Blocked Obstructions nm= 3  

Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 
7496.59 9775 154010152.15 10634 .6  153510666.05 15480 1540  

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. lft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width lft) 
Vel Total Ift/s) 
Max Chl Dpth (ft) 

Rittenhouse FRS 

Profile #I13  flow 

1537.24 Element 
0 .16  Wt. n-Val. 

1537 .08  Reach Len. (ft) 
1536.40 Flow Area (sq ft) 

0.003220 Area (sq ft) 
4667.00 Flow (cfs) 

755.20 Top Width (ft) 
3.06 Avg. Vel. (ft/s) 
7 . 3 0  Hydr. Depth lft) 
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Left OB Channel Right OB 
0.035 0 .050  

960 .00  907.50 910.00 
499.04 1026.38 
499.04 1027.66 

1892.77 2774.23 
247.76 507.44 

3 .79 2 .70 
2 .01  2.03 
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Conv. Total icfs) 82250.0 Conv. lcfs) 
Lenath Wtd. ift) 908.24 WettedPer. (ftl 
~ i n - ~ h  El (ftl 1529.78 Shear iIb/sq £ti 0.40 0.41 
Alpha 1.09 Stream Power llb/ft s )  1.51 1.10 
Frctn Loss iftl 5.05 Cum Volume iacre-ft) 2.62 469.56 46.17 
C & E Loss iftl 0.09 Cum SA lacres) 1.32 133.17 30.51 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

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

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev ift) 
Crit W.S. iftl 
E.G. Slope ift/ftl 
Q Total icfs) 
Top Width ift) 
Vel Total ift/sl 
Max Chl Dpth lftl 
Conv. Total icfs) 
Lenath Wtd. iftl 
~ i n - ~ h  El iftl 
Alpha 
Frctn Loss ift) 
C h E LOSS iftl 

Profile #2/3 flow 

1538.33 Element 
0.28 Wt. n-Val. 

1538.05 Reach Len. iftl 
1536.89 Flow Area isq ftl 
0.003516 Area isq it1 
9333.00 Flow Icfsl 
828.93 Top Width IEtI 
4.07 Avg. Vel. lft/sl 
8.27 Hydr. Depth (ftl 

157389.6 Conv. icfs) 
908.36 wetted Per. iftl 
1529.78 Shear ilblsa ftl 

1.08 Stream  owe; ilblft sl 
4.39 Cum Volume (acre-ftl 
0.08 Cum SA (acres) 

Left OB 
0.050 
960.00 

Channel 
0.035 
907.50 

Right OB 
0.050 
910.00 

Warnino: Divided flow comuted 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. 
Warnlng: The conveyance ratio iupstream conveyance divided by downstream conveyance) is less 9 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev lftl 1539.17 Element Left OB Channel Right OB 
Vel Head (ft) 0.40 Wt. n-Val. 0.050 0.035 0.050 
W.S. Elev Iftl 1538.77 Reach Len. ift) 960.00 907.50 910.00 
Crit W.S. iftl 1537.31 Flow Area lsq ft) 50.31 954.53 1885.70 
E.G. Slope (ftlftl 0.003763 Area (sq ftl 50.31 954.53 1892.78 
Q Total icfsl 14000.00 Flow icfsl 89.10 5668.13 8242.77 
Top Width lft) 836.57 Top Width (ft) 52.22 272.04 512.30 
Vel Total ift/s) 4.84 Avg. Vel. ift/sl 1.77 5.94 4.37 
Max Chl Dpth ift) 8.99 Hydr. Depth lftl 0.96 3.51 3.72 
conv. Total icfs) 228223.4 Conv. lcfs) 1452.5 92400.0 134370.9 
Length Wtd. lft) 908.62 Wetted Per. iftl 52.54 277.24 507.88 
Min Ch El lftl 1529.78 Shear llb/sq ftl 0.22 0.81 0.87 
Alpha 1.09 Stream Power ilblft sl 0.40 4.80 3.81 
Frctn Loss ift) 4.24 Cum Volume (acre-ftl 28.56 851.56 146.08 
C & E LOSS lftl 0.07 CumSA (acres) 23.41 153.07 130.17 

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 #1/3 flow 
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Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

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

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

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (Et) (CfSI Iss ft) ift) (ft) (ft/sl 
9616.40 9851.93 11.49 14.43 47.53 0.12 0.30 0.80 

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 m). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
(ft) (ftl (CFSI (Sq ftl (ft) (ft) (ft/S) 
9616.40 9851.93 89.10 50.31 52.54 0.64 0.96 1.77 
LB 9851.93 9906.90 1428.97 229.90 54.05 10.21 4.41 6.22 
9906.90 9961.88 2526.55 330.19 56.84 18.05 6.01 7.65 

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. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 16.733 

INPUT 
Description: 
Station Elevation Data num= 242 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7488.9 1536.81 7498.67 1536.72 7509.26 1536.59 8400.36 1538 8426.17 1538 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

7488.9 .05 9839.68 .03510184.78 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9839.6810184.78 950 895.9 950 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
7488.9 9835.3 1536 1062715515.44 1536 

Blocked Obstructions n m =  3 
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 
9000 9835 1535 10190 10627 1532 10627 15470 1535 

CROSS SECTION OUTPUT Profile #I13 flow 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lft) 
Crit W.S. lftl 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. lftl 
Min Ch El lft) 
Alpha 
Frctn Loss Iftl 
C & E LOSS lftl 

1532.10 Element Left OE Channel Right OB 
1.01 Wt. n-Val. 0.035 

1531.10 Reach Len. lft) 950.00 895.90 950.00 
1530.95 Flow Area (sq ftl 579.05 
0.011821 Area lsq ft) 579.05 
4667.00 Flow ICES) 4667.00 
248.39 Top Width (ftl 248.39 
8.06 Avg. Vel. Iftlsl 8.06 
6.59 Hydr. Depth (ft) 2.33 

42924.4 Conv. lcfsl 42924.4 
895.90 Wetted Per. (ft) 250.98 
1524.51 Shear Ilblsq ftl 1.70 

1.00 Stream Power (lblft s )  13.72 
3.83 Cwn Volume (acre-ft) 2.62 458.33 35.44 
0.21 Cum SA (acres1 1.32 128.00 25.21 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 
than 0.7 or areater than 1.4. This mav indicate the need for additional cross sections. - 

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

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev IEtI 1533.85 Element Left OB Channel Right OB 
Vel Head Iftl 1.12 Wt. n-Val. 0.035 0.050 
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W.S. Elev Ift) 1532.73 Reach Len. (ft) 950.00 895.90 950.00 
Crit W.S. (ft) 1532.73  low Area lsq ft) 990.26 311.52 
E.G. Slope lft/ft) 0.007137 Area (sq ft) 990.26 311.52 
Q Total lcfs) 9333.00 Flow (cfs) 8700.98 632.02 
Top Width lft) @ "el Total (ft/s) 

683.18 Top Width (ft) 254.87 428.32 
7.17 Avg. Vel. Iftls) 8.79 2.03 

Max Chl Dpth lft) 8.22 Hydr. Depth (ft) 3.89 0.73 
Conv. Total (cfs) 110471.1 Conv. ("£8) 102990.1 7481.0 
Length Wtd. lft) 897.73 WettedPer. lft) 258.27 428.85 
Min Ch El lft) 1524.51 Shear llb/sq ft) 1.71 0.32 
Alpha 1.41 Stream Power ilb/ft s )  15.01 0.66 
Frctn Loss ift) 2.64 Cum Volume (acre-ft) 12.20 684.04 55.16 
C & E Loss lft) 0.20 Cum SA (acres) 14.67 143.15 42.19 

Warning: 

Warning: 
Warning: 

Warning: 

Warning: 

Warning: 

Note: 
valid. 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 
Divided flow computed for this cross-section. 
The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 
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. 
Multiple critical depths were found at this location. The critical depth with the lowest, 

water surface was used 

CROSS SECTION OUTPUT Profile #full flow 

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

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (c~s) 
Too Width lftl . . 
AV;. vel. ~ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. (ft) 
Shear llb/sq ft) 
stream Power llb/ft s )  
cum volume (acre-ft) 
Cum SA (acres) 

Left OB 

950.00 

Channel Right OB 
0.050 
950.00 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

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

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

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

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

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. 

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

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 
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Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) 1ft) (cfs) (sq ft) (ft) (ft) 1ftIS) 
9908.70 9977.72 2106.41 244.05 58.44 22.57 4.29 8.63 
9977.72 10046.74 4490.13 413.83 70.30 48.11 6.00 10.85 
10046.74 10115.76 1404.09 204.66 69.15 15.04 2.97 6.86 
10115.76 RB 10184.78 700.35 127.72 60.38 7.50 2.13 5.48 
10184.78 10717.85 632.02 311.52 428.85 6.77 0.73 2.03 

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 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 mj. This may indicate the need Eor 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

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

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came hack 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 #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (CfS) (Sq ft) (ft) (ft) (ftls) 
9908.70 9977.72 2752.63 302.26 60.30 19.66 5.17 9.11 
9977.72 10046.74 5435.60 483.44 70.30 38.83 7.00 11.24 
10046.74 10115.76 2136.75 274.27 69.15 15.26 3.97 7.79 
10115.76 RB 10184.78 1225.90 189.35 63.01 8.76 3.04 6.47 
10184.78 10717.85 2449.13 746.14 434.48 17.49 1.72 3.28 

Warning: Divided flow computed for this cross-section. 
by more than 0.5 ft 10.15 mj. This may indicate the need for 

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: Queen Creek 
REACH: Upper main RS: 16.563 

INPUT 
Description: 
Station Elevation Data n m =  79 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9071.1 1534.25 9166.33 1534 9188.48 1534 9290.35 1534 9415.18 1532.15 
9416.1 1532 9426.51 1530 9427.58 1529.7 9430.73 1530 9474.96 1530 
9475.36 1529.99 9475.43 1530 9485.04 1532 9513.01 1533.6 9530.26 1534 
9541.61 1534.21 9547.05 1534 9579.81 1534 9581.79 1534.1 9770.77 1535.38 
9773.4 1534 9777.19 1532 9780.99 1530 9784.93 1528 9789.78 1526.25 
9860.53 1527.47 9899.89 1527.04 9918.17 1526.77 9931.75 1526.65 9936.69 1526 
9940.69 1525.27 9945.67 1526 9947.46 1526.09 9949.29 1526 9983.86 1524.7 
9989.49 1524 9997.43 152210001.19 1520.8410013.48 152210053.13 1522 
10109.151521.0210111.32 152210115.82 152410120.4 152610122.781527.04 
10134.86 1526 10142.8 1525.2410165.99 152610174.86 1526.310181.69 1528 
10182.93 1528.2710212.59 1528.1110250.83 152810255.04 1527.310300.54 1528 
10481.77 153010507.33 1530.6510510.45 153210517.97 153210521.58 1530.69 

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

9071.1 .05 9780.99 .03510481.77 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9780.9910481.77 40 32.8 4 0 .3 .5 

Ineffective Flow nun= 2 
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Sta L sta R Elev Sta L Sta R Elev 
9071.1 9870.77 1535 1018012571.81 1533.29 

CROSS SECTION OUTPUT Profile #1/3 flow 

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

1528.06 Element 
0.31 Wt. n-Val. 

1527.75 Reach Len. ift) 
1525.49 Flow Area (sa ftl . . 

R.G. Slooe Iftlftl 0.002195 Area (sa ftl - ~ . ~~. ~ ~. . -  . 
Q Total icfs) 4667.00 Flow icfs) 
Top Width (ft) 426.88 Top Width (ft) 
Vel Total (ftls) 4.46 Avg. Vel. ift/s) 
Max Chl Dpth (ft) 6.91 Hydr. Depth lft) 
Conv. Total (cfs) 99614.2 Conv. (cfs) 
Length Wtd. (ft) 32.80 Wetted Per. (ft) 
Min Ch El ift) 1520.84 Shear (lblsq ft) 
Alpha 1.00 Stream Power (lhlft sl 
Frctn Loss (ft) 0.07 Cum Volume (acre-ft) 
C & E Loss (ft) 0.03 Cum SA (acres) 

Warning: Divided flow computed for this cross-section 

CROSS SECTION OUTPUT Profile #2/3 flow 

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

1530.45 Element 
0.44 Wt. n-Val. 

1530.01 Reach Len. (ft) 
1527.42 Flow Area isa ftl . . 

E.G. Slope (ft/ft) 0.001596 Area isq ft) 
Q Total (cfs) 9333.00 Flow icfs) 
Top Width (ft) 832.46 Top Width (ft) 
Vel Total iftls) 5.35 Avg. Vel. ift/s) 
Max Chl Dpth (ft) 9.17 Hydr. Depth (ft) 
Conv. Total (cfsl 233595.7 Conv. (cfs) 

Left OB Channel Right OB 
0.035 

40.00 32.80 40.00 
1046.19 

Left OB Channel Right OB 
0.035 

40.00 32.80 40.00 
1744.60 

Length Wtd. (ft) 32.80 Wetted Per. (ft) 311.48 
Min Ch El (ft) 1520.84 Shear (lb/sq ft) 0.56 
Alpha 1.00 Stream Power (lb/ft s )  2.99 
Frctn Loss (ft) 0.07 Cum Volume (acre-ftl 12.19 648.70 51.76 
C & E LOSS (ft) 0.11 Cum SA (acres) 14.14 133.33 36.62 

Warning: Divided flow computed for this cross-section 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. fftl 
E.G. Slope lftlft) 
Q Total (cfs) 
Top Width ift) 
Vel Total ift/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length wtd. (ft) 
Min Ch El (ftl . . 
Alpha 
Frctn Loss ift) 
C & E LOSS ift) 

Profile #full 

Element 
Wt. n-Val. 
Reach Len. ift) 
Flow Area Isq ft) 
Area (sq ft) 
Flow icfs) 
Top Width ift) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
conv. (cfs) 
Wetted Per. ift) 
Shear (lblsq ft) 
Stream Power ilb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.035 

40.00 32.80 40.00 

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. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Left Sta Right Sta Flow Area W.P. 8 conv. Hydr D. Velocity 
(ft) ift) (CfS) (S4 ft) (ft) (ft) (ft/S) 
LB 9780.99 9921.15 49.21 34.35 50.38 1.05 0.68 1.43 
9921.15 10061.30 2599.13 560.10 140.87 55.69 4.00 4.64 

Rirrenhouse FRS Upper Main, Three Rows 
Page 54 of 136 



a Warning: Divided flow computed for this cross-section FLOW DISTRIBUTION OUTPUT Profile #2 /3  flow 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lfri lft) lcfsl lsa ftl lft) (ft) (ftls) 

warnina: Divided flow cornouted 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 hy downstream conveyance) is less 

than 0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 16.557 

INPUT 
Description: 
Station Elevation Data nun= 69 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9047.5 1 5 3 3 . 0 8  9106.59  1532.94  9115.83 1 5 3 2 . 9 1  9345.57  1532.38 9374 .99  1532 

9432.63 1532  9470.28  1532  9484.66  1531.83  9556 .41  1531.68  9556.79  1531.68 
9629.07 1530  9795.47 1530  9802.32 1532 9807.09  1533.76 9818.78  1533.96 
9826.26 1532  9849.04 1530  9911.021535.362 9916.361533.358 9926.061529.547 
9931.551523.656 9936.851522.768 9940.951522.608 9945 .67  1525.33 9947.921525.515 
9960.39 1525 .03  9973.51521.308 9988.041520.578 9994.561520.80310010.041518.898 
10022.61517.566 100301519.78910039.131519.22210059.311524.96110071.351525.899 

10076.131526.77210088.31 1525.0510096.581525.42610102.361525.29810112.291526.083 
10129.821526.71910132.211528.99410140.191532.54210143.871533.96910148.661535.438 

10187.6 153010212.86 153210217.91  153410219.28  1534.5410229.16  1534 
1 0 2 3 5 . 1 3 1 5 3 3 . 6 8 1 0 2 5 0 . 9 5  153210337.27  153010367.43 153010377.79 1532 
10387.83 1533.8510390.25  153410416.31  153410422.47 1533.4610431.98  1532 
10503.91  1532  10534 .7  153210546.79  153210601.69 1533.9910664.61  1532.93 

10796.8 153211475.18 1530.9511519.68  1531.0211536.91  1530.98 

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

9047.5 .05  9926.06  .03510132.21  .05 

Bank Sta: Left Right Lengths: Left Channel Right COeff Contr. Expan. 
9926.0610132.21  61 .8  6 1 . 8  61 .8  .3 .5 

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

9047.5 9900  1534 1015011536.91  1534 

CROSS SECTION OUTPUT Profile # 1 / 3  flow 

E.G. Elev (ftl 
vel Head lftl 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total lcfs) 
Top Width (ft) 
"el Total (ftls) 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 

Rillcnhouse FRS 

1527.95  Element Left OB 
0 .41  Wt. n-Val .  

1527.54  Reach Len. (ftl 18 .00  
1524.68  Flow Area (sg ftl 

0.002083 Area (sq ft) 
4667 .00  Flow (cfs) 

202 .75  Top Width (ft) 
5.16  Avg. Vel. (ftls) 
9 . 9 7  Hvdr. Death lft) - . .  

102266.2  Conv. (cfs) 
1 8 . 0 0  Wetted Per. lft) 
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Min Ch El I ftl . . 
Alpha 
Frctn Loss iftl 
C & E Loss lft) 

1517.57 Shear ilblsq ft) 
1.00 Stream Power Ilblft sl 
0.04 Cum Volume (acre-ft) 2.62 440.07 35.44 
0.01 Cum SA (acres) 1.32 120.82 25.21 

CROSS SECTION OUTPUT Profile #2/3 flow 

K O .  Elev iftl 1530.28 Element Left OB Channel Riaht 0B 

Crit W.S. ift) 1527.10 : 
E.G. Slo~e iftlftl 0.002552 Area lsq ft) 1300.53 
0 Total -icfsl 9333.00 Flow lcfs) 9332.85 0.15 
Top Width lft) 207.18 Top Width lftl 
Vel Total lft/s) 7.17 Avg. Vel. ift/s) 
Max Chl Dpth lft) 11.91 Hydr. Depth lft) 
Conv. Total lcfs) 184731.8 Conv. lcfs) 
Length Wtd. ift) 18.00 Wetted Per. ift) 
Min Ch El lftl 1517.57 Shear llhlsq ft) 
Alnha 1.00 Stream Power Ilbfft sl 
Frctn Loss lft) 
C & E LOSS lft) 

0.06 Cum Volume (acre-ft) 12.19 647.29 51.75 
0.03 CumSA (acres1 14.11 132.99 36.58 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev ift) 
Vel Head lftl 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope Iftlftl 
Q Total icfs) 
Top Width ift) 
Vel Total lft/sl 
Max Chl Dpth lft) 
Conv. Total icfs) 
Length Wtd. lft) 
Mln Ch El lft) e Al~ha 

~ritn Loss ift) 
C & E Loss lftl 

1532.14 Element 
1.18 Wt. n-Val. 

1530.97 Reach Len. iftl 
1528.37 Flow Area lsq ft) 
0.002830 Area isq ft) 
14000.00 Flow lcfs) 
568.78 Top Width ift) 
8.67 Avg. Vel. lftls) 
13.40 Hydr. Depth ift) 

263146.7 Conv. lcfsl 
18.00 WettedPer. lft) 

1517.57 Shear Ilblsq ft) 
1.01 Stream Power Ilbfft s )  
0.07 Cum Volume (acre-ft) 
0.04 Cum SA (acres) 

Left OB Channel 
0.050 0.035 

Right OB 
0.050 
18.00 
4.39 
65.86 
6.48 

125.35 
1.48 
0.99 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #I13 flow 

Left Sta Rioht Sta Flow Area W.P. % Conv. Hvdr D. Velocitv 
Iftl Iftl lcfsl (SO ftl Iftl Iftl Ift/~l 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Plow Area W. P. 9. Conv. Hydr D. Velocity 
lft) lftl icfs) lsq ft) lft) ift) Ift/S) 
LB 9926.06 9967.29 1071.58 201.91 44.80 11.48 4.90 5.31 
9967.29 10008.52 2948.43 359.79 41.60 31.59 8.73 8.19 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta (I, lftl 
Flow Area W.P. %Conv. HydrD. Velocity 

lft) icfs) isq ft) ift) lft) Iftfs) 
9838.20 9926.06 3.09 2.57 3.89 0.02 0.71 1.20 
LB 9926.06 9967.29 1811.41 263.35 44.89 12.94 6.39 6.88 
9967.29 10008.52 4168.75 421.23 41.60 29.78 10.22 9.90 
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Warning: Divided flow computed for this cross-section 

BRIDGE RIVER: Queen Creek 
REACH: Upper main RS: 1 6 . 5 4 8  

INPUT 
Description: Schnepf Road Bridge 
Distance from Upstream XS = 1 8  
Deck/Roadway Width - - 3 3 
Weir Coefficient - . 2 . 6  
Bridge DeckIRoadway Skew = 0 
Upstream DeckIRoadway Coordinates 

num= 9 
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord 

8000 1 5 3 4 . 5  1 5 3 0  9 9 1 3  1536 .7  1 5 2 6  9 9 1 4  1536 .7  1 5 3 4 . 5  
10134  1 5 3 6 . 7  1 5 3 4 . 5  1 0 1 3 5  1536 .7  1 5 2 5 1 0 6 3 4 . 8 6  1 5 3 4  1 5 2 5  

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

Upstream Bridge Cross Section Data 
Station Elevation Data nun= 69 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9047.5 1 5 3 3 . 0 8  9106.59 1 5 3 2 . 9 4  9115 .83  1 5 3 2 . 9 1  9 3 4 5 . 5 7  1 5 3 2 . 3 8  9 3 7 4 . 9 9  1 5 3 2  

9 4 3 2 . 6 3  1 5 3 2  9410 .28  1 5 3 2  9484 .66  1 5 3 1 . 8 3  9 5 5 6 . 4 1  1 5 3 1 . 6 8  9556 .79  1 5 3 1 . 6 8  
9 6 2 9 . 0 7  1 5 3 0  9 7 9 5 . 4 1  1 5 3 0  9802 .32  1 5 3 2  9807 .09  1 5 3 3 . 7 6  9818 .78  1 5 3 3 . 9 6  
9 8 2 6 . 2 6  1 5 3 2  9849.04 1 5 3 0  9911 .021535 .362  9 9 1 6 . 3 6 1 5 3 3 . 3 5 8  9926 .061529 .547  
9 9 3 1 . 5 5 1 5 2 3 . 6 5 6  9 9 3 6 . 8 5 1 5 2 2 . 7 6 8  9 9 4 0 . 9 5 1 5 2 2 . 6 0 8  9945 .67  1 5 2 5 . 3 3  9947 .921525 .515  
9960 .39  1 5 2 5 . 0 3  9973 .51521 .308  9 9 8 8 . 0 4 1 5 2 0 . 5 7 8  9994 .561520 .80310010.041518 .898  
1 0 0 2 2 . 6 1 5 1 7 . 5 6 6  100301519.78910039.131519.22210059.31152.4.96110071.351525.899 

1 0 0 7 6 . 1 3 1 5 2 6 . 7 7 2 1 0 0 8 8 . 3 1  1525.0510096.581525.42610102.361525.29810112.291526.083 
10129.821526.71910132.211528.99410140.191532.54210143.871533.96910148.661535.438 

101R7.6  153010212.86  1 5 3 2 1 0 2 1 7 . 9 1  1 5 3 4 1 0 2 1 9 . 2 8  1 5 3 4 . 5 4 1 0 2 2 9 . 1 6  1 5 3 4  

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

9047.5 . 0 5  9926 .06  . 0 3 5 1 0 1 3 2 . 2 1  . 0 5  

Bank st*: Left Right Coeff Contr. Expan. 
9 9 2 6 . 0 6 1 0 1 3 2 . 2 1  .3 .5 

IneffectiveFlow n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

9047.5  9 9 0 0  1 5 3 4  1 0 1 5 0 1 1 5 3 6 . 9 1  1 5 3 4  

Downstream Deck/Roadway Coordinates 
num= 9 
sta Hi Cord Lo Cord Sta Hi Cord Lo Cord sta Hi Cord Lo Cord 

8000 1 5 3 4 . 5  1 5 3 0  9 9 1 3  1 5 3 6 . 7  1 5 2 6  9 9 1 4  1 5 3 6 . 7  1534 .5  
10134  1 5 3 6 . 7  1 5 3 4 . 5  1 0 1 3 5  1536 .7  152510634.86  1 5 3 4  1 5 2 5  

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

DoWnStream Bridge Cross Section Data 
Station Elevation Data num= 1 5 4  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7439.82  1 5 3 4 . 1 2  7 4 6 7 . 8 9  1 5 3 4  7 4 6 9 . 2 3  1 5 3 3 . 6 8  7 4 8 2 . 0 5  1 5 3 3 . 7 1  7 4 8 3 . 8  1 5 3 4  
7554 .64  1 5 3 4  7 6 3 0 . 7 6  1 5 3 3 . 1 2  7 6 5 8 . 9 2  1 5 3 3 . 1 6  7678 .57  1 5 3 3 . 6 4  7705 .04  1 5 3 3 . 3 7  
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7439.82 .05 9922.05 .03510131.19 .05 

Bank Sta: Left Right Coeff Contr. Expan 
9922.0510131.19 .3 -5 

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

7439.82 9911 1532 10131.3 15410 1531 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
7439.82 9808.79 1531 10818 15410 1531 

Upstream Embanhent side slope - - 0 horiz. to 1.0 vertical 
Downstream rmbanlonent side slope - - 0 horiz. to 1.0 vertical 
Maximum allowable submergence for weir flow = .95 
Elevation at which weir flow begins = 1536.5 
Energy head used in spillway design - - 
Spillway height used in design - - 
Weir crest shape = Broad Crested 

Number of Piers = 5 

Pier Data 
Pier Station Upstream= 9947.9 Downstream= 9942.2 
Unstream num= 2 

Width Elev Width Elev 
1 1517 1 1535 

Downstream nun= 2 
Width Elev Width Elev 

1 1517 1 1535 

Pier Data 
Pier Station Upstream= 9988.04 Downstream= 9982.62 
Upstream num= 2 

Width Elev Width Elev 
1 1517 1 1535 

Down~tream num= 2 
Width Elev Width Elev 

1 1517 1 1535 

Pier Data 
Pier Station UDstream= 10030 Downstream= 10030 
Upstream num= 2 

Width Elev Width Elev 
1 1517 1 1535 

Down~tream num= 2 
Width Elev Width Elev 

1 1517 1 1535 

Pier Data 
pier Station Upstream=10071.35 Downstream= 10070.6 
Upstream num= 2 

Width Elev Width Elev 
1 1517 1 1535 

Downstream n m =  2 
Width Elev Width Elev 

1 1517 1 1535 

Rittenhouse FRS 
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Warning: The Yarnell method gave an invalid answer. The upstream energy was less than the 
downstream energy. The program defaulted to the next valid (user selected) method. If the 
Yarnell method was the only one selected, the program will default to an energy hased 

e solution. 

BRIDGE OUTPUT Profile #full flow 
Opening : Bridge fl 

E.G. US. (ftl . . 
W.S. US. (ft) 
Q Total lcfs) 
Q Bridge (cfs) 
Q Weir lcfs) 
Weir Sta Lft lft) 
Weir Sta Rgt (ftl 
Weir Submerg 
Weir Max Depth (ft) 
Min Top Rd (ft) 
Min El Prs (ft) 
Delta EG (ftl 
Delta WS (ftl 
BR Open Area I sq f t 1 
ER Open Vel lftlsl 
Coef of Q 
Er Sel Method 

1532.14 Element 
1530.97 E.G. Elev (ftl 
14000.00 W.S. Elev lftl 
14000.00 Crit W.S. lft) 

Max Chl Dpth lftl 
Vel Total (ftlsl 
Flow Area lsq ftl 
Froude # Chl 
specif Force (cu ft) 

1536.50 Hydr Depth (ftl 
1534.50 W.P. Total (ftl 

0.64 Conv. Total (cfsl 
1.39 Top Width (ft) 

2277.68 Frctn Loss lft) 
11.31 C & E LOSS lftl 

Shear Total (lh/sq ftl 
Energy only Power Total llblft sl 

Inside BR US Inside BR DS 

Note: Momentum answer is not valid if the water surface is above the low chord or if there is weir 
flow. The momentum answer has been disregarded. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 16.545 

INPUT 
Descriotion: downstream of Schneof Road bridae from hmo model - 
Statlon Elevat~on Data nun= 154 

Sta Elev sta Elev Sta Elev Sta Elev sta Elev * 7439.82 1534 12 7467.89 I534 7469.23 1533.68 7482.05 1533.71 7483.8 1534 
7554.64 1534 7630.76 1533.12 7658.92 1533.16 7678.57 1533.64 7705.04 1533.37 
7718.2 1534 7783.78 1534.09 7841.1 1534.02 7854.75 1534 8038.73 1534 

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

7439.82 .05 9922.05 .03510131.19 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
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9922.0510131.19 20 15.8 20 
Ineffective Flow nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
7439.82 9911 1532 10131.3 15410 1531 

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

7439.82 9808.79 1531 10818 15410 1531 

CROSS SECTION OUTPUT Profile 11113 flow 

E.G. Elev ift) 
Vel Head ift) 
W.S. Elev iftl 
Crit W.S. ift) 
E.G. Slope lft/ft) 
Q Total lcfs) 
Top Width Ift) 
Vel Total lft/sl 
Max Chl Dpth ift) 
Conv. Total lcfs) 
Length Wtd. (ft) 
Min Ch El ift) 
Alpha 
Frctn Loss ift) 
C h E LO55 ift) 

Element Left OB 
Wt. n-Val . 
Reach Len. lft) 20.00 
Flow Area lsq ft) 
Area (sq ftl 
Flow icfs) 
Tap Width lftl 
Avg. Vel. Iftls) 
Hydr. Depth iftl 
Conv. icfs) 
Wetted Per. ift) 
shear llhlsq ft) 
stream Power (lblft sl 
Cum Volume (acre-ft) 2.62 
Cum SA (acres1 1.32 

Warning: Divided flow computed for this cross-section. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev iftl 
Vel Head lftl . . 
W.S. Elev ift) 
Crit W.S. (ftl 
E.G. Slope lftlft) 
Q Total (cfs) 
Top Width (ft) 
vei Total ift/s) 
Max Chl Dpth (ft) 
Conv. Total icfsl 
Length Wtd. ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss lftl 
C & E LOSS lft) 

1529.83 Element Left OB 
1.21 Wt. n-Val. 

1528.63 Reach Len. ift) 20.00 
1527.48 Flow Area (sq ft) 
0.005018 Area lsq ft) 
9333.00 Flow lcfs) 
331.79 Top Width (ftl 
8.81 Avg. Vel. (ftls) 
10.23 Hydr. Depth iftl 

131747.4 Conv. (cfsl 
15.80 Wetted Per. iftl 

1518.40 Shear ilblsq ft) 
1.00 stream Power (lblft sl 
0.08 Cumvolume (acre-ft) 12.19 
0.03 Cum SA (acres) 14.11 

Warning: Divided flow computed for this cross-section. 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev lft) 
Vel Head I ft) . . 
W.S. Elev lftl 
Crit W.S. ift) 
E.G. Slope lft/ft) 
Q Total ICES) 
Top Width ift) 
vei Total ift~s) 
Max Chl Dpth (ftl 
Conv. Total lcfsl 
Length Wtd. (ftl 
Min Ch El ift) 
Alpha 
Frctn Loss ift) 
C & E LOSS ift) 

1531.51 Element Left OB 
1.92 Wt. n-Val. 0.050 

1529.58 Reach Len. iftl 20.00 
1528.71 F ~ O W  Area (sq ft) 0.72 
0.006440 Area (sq ftl 4.62 
14000.00 Flow icfsl 0.82 
436.19 Top Width (ftl 14.89 
11.13 Avg. Vel. (ftlsl 1.14 
11.18 Hydr. Depth (ft) 0.35 

174455.4 Conv. lcfs) 10.3 
15.80 Wetted Per. iftl 2.18 

1518.40 Shear llblsq ft) 0.13 
1.00 Stream Power llb/ft sl 0.15 
0.10 Cumvolume (acre-ft) 26.64 
0.07 Cwn SA (acres) 21.87 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Proflle #I13 flow 
- 

Left Sta Right Sta Flow Area W.P. % Conv. 
ifti ift) ICfS) isq ftl ift) 
LB 9922.05 9963.88 1053.87 179.21 41.35 22.58 

Rittenhouse FRS 
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Channel Right OB 
0.035 
15.80 20.00 
728.28 
728.28 
4667.00 
193.55 
6.41 
3.76 

74210.4 

Channel Right OB 
0.035 

Channel Right OB 
0.035 

Hydr D. Velocity 
ift) lft/s) 
4.46 5.88 
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Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lft) lft) ICfS) 1% ft) Ift) lft) IftIS) 
9673.83 9922.05 0.82 0.72 2.18 0.01 0.35 1.14 
LE 9922.05 9963.88 3103.23 284.98 43.86 22.17 6.81 10.89 
9963.88 10005.71 5879.04 412.26 42.34 41.99 9.86 14.26 
10005.71 10047.53 2771.23 261.89 42.08 19.79 6.26 10.58 
10047.53 10089.36 1587.14 187.28 41.98 11.34 4.48 8.47 
10089.36 RB 10131.19 658.53 111.25 42.72 4.70 2.68 5.92 

Warning: Divided flow computed for this cross-section. 

CROSS SECTION RIVER: Queen Creek 
REACH: Umer main RS: 16.542 . - 
INPUT, 
Descrlptlon: 
Station Elevation Data nun= 74 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8410.2 1533.89 8548.96 1533.83 8554.37 1533.72 8558.44 1534 8558.84 1534.12 
8567.76 1534 8571.34 1533.95 8789.49 1534 8851.1 1534.41 8857.98 1534.52 

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

8410.2 .05 9892.68 .03510201.66 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9892.6810201.66 610 590.5 610 .1 .3 

Ineffective Flow num= 2 
Sta L sta R Elev Sta L Sta R Elev 
8410.2 9914 1532 1013911596.15 1532 

CROSS SECTION OUTPUT Profile 11113 flow 

E.G. Elev iftl 1527.58 Element Left OB Channel Rioht OB 

W.S. Elev lft) a VelHead~ft" 
0.64 Wt. n-Val. 

1526.94 ReachLen. lft) 
Crit W.S. ift) 1525.60 Flow Area lsq ft) 
E.G. Slope Iftlft) 0.004343 Area lsq ft) 
Q Total Icfs) 4667.00 Flow lc£s) 4667.00 
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Top Width lft) 
Vel Total Iftls) 
Max Chl Dpth lft) 
Conv. Total Ices) 
Length Wtd. Ift) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

205.13 Topwidth lft) 205.13 
6.44 Avg. vel. lftls) 6.44 
6.55 Hydr. Depth lft) 3.53 

70813.8 Conv. lcfs) 70813.8 
590.50 Wetted Per. lft) 207.13 
1520.39 Shear llb/sq ft) 0.95 

1.00 stream Power Ilblft s )  6.11 
3.31 Cum Volume lacre-ft) 2.62 438.66 
0.01 Cum SA (acres) 1.32 120.47 

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

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev Iff) 
Crit W.S. lftl 
E.G. Slope Iftlftl 
Q Total jcfs) 
TOP Width lftl 
Vel Total Iftls) 
Max Chl Dpth lft) 
conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Loss lftl 
C & E LOSS lft) 

Element 
Wt . n-Val . 
Reach Len. lftl 
Flow Area lsq ftl 
Area lsq ftl 
Flow Ic~s) 
Top Width lftl 
Avg. Vel. (ftls) 
Hydr. Depth lft) 
Conv. (cfs) 
Wetted Per. lft) 
Shear Ilblsq ft) 
stream Power Ilhlft s )  
Cum Volume lacre-ft) 
Cum SA lacres) 

Left OB Channel Right OB 
0.035 

610.00 590.50 610.00 
1085.86 
1100.67 
9333.00 
248.62 
8.59 
4.83 

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 OUTPUT Profile #full flow 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total lcfs) 
Top Width lftl 
Vel Total lft/s) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El (ft) 
Alpha 
Frctn Loss lft) 
C & E Loss lft) 

1531.34 Element 
1.79 Wt. n-Val. 

1529.55 ReachLen. lft) 
1528.68 Flow Area lsq ft) 
0.006207 Area lsq ft) 
14000.00 Flow lcfs) 
335.84 Top Width lft), 
10.73 Avg. Vel. Iftls) 
9.16 Hydr. Depth lft) 

177703.7 Conv. lcfsl 
590.66 Wetted Per. lft) 
1520.39 Shear llblsq ft) 

1.00 Stream Power llhlft s )  
3.95 Cum Volume lacre-ft) 
0.15 Cum SA (acres) 

Left OB Channel Right OB 
0.035 

610.00 590.50 610.00 
1304.77 
1350.83 11.57 

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 #1/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) ICfS) 1sq ft) lft) (ft) Ift/S) 
LB 9892.68 9954.48 951.01 145.44 33.41 20.38 4.55 6.54 

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

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr 0. Velocity 
lft) lft) ICfS) (sa ft) lft) lftl Ift/Sl 
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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 DISTRIBIPTION OUTPUT Profile #full flow 

Right Sta 
(ft) 
9954.48 
10016.27 
10078.07 
10139.86 

Flow 
Icfsl 

2554.75 
6493.14 
3511.91 
1440.21 

Area 
1sq ftl 
246.84 
505.51 
349.20 
203.21 

W.P. 
(ft) 

41.97 
62.16 
61.98 
60.97 

8 Conv. 

18.25 
46.38 
25.09 
10.29 

Hydr D. 
(ft) 
6.10 
8.18 
5.65 
3.34 

Velocity 
(ft/S) 
10.35 
12.84 
10.06 
7.09 

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: Queen Creek 
REACH: Upper main RS: 16.430 

INPUT 
Description: 
station Elevation Data n m =  194 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7364.61 1528 7370.62 1528 7374.12 1528 7383.05 1528.61 7509.3 1529.14 
7545.29 1528.59 7550 1529.65 7579.32 1530 7586.32 1530.09 7586.86 1530 

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

7364.61 .05 9688.31 .03510096.17 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9688.3110096.17 650 684.1 700 .1 .3 
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Blocked Obstructions num= 3 
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev 
9420 9688 1526 10110 10490 1525.5 1171515363.14 1527 

9 CROSS SECTION OUTPUT Profile #1/3 flow 

E.G. Elev ift) 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. ift) 
E.G. Slope (ft/ft) 
Q Total lcfs) 
TOP Width lft) 
vel Total lft/sl 
Max Chl Dpth lftl 
Conv. Total icfsl 
Length Wtd. lft) 
Min Ch El iftl 
Alpha 
Frctn Loss Iftl 
C & E LOSS lftl 

Element 
Wt. n-Val. 
Reach Len. if tl 
Flow Area lsq ftl 
Area (sq ftl 
Flow lcfsl 
Top Width lft) 
Ava. Vel. ift/sl 
~vdr. D e ~ t h  lftl 
Conv. Icfsl 
Wetted Per. iftl 
Shear llb/sq ftl 
Stream Power ilh/ft s )  
Cum Volume iacre-ftl 
Cum SA lacresl 

Left OB Channel Right 08 
0.035 

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 OUTPUT Profile #2/3 flow 

E.G. Elev lftl 
Vel Head iftl 
W.S. Elev ift) 
Crit W.S. ift) 
E.G. Slope Ift/ft) 
Q Total icfsl 
Top Width iftl 
Vel Total ift/sl 

a Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lft) 
Min Ch El lftl 
Alpha 
Frctn Loss lft) 
C & E LOSS iftl 

1526.01 Element 
1.02 Wt. n-Val. 

1524.99 Reach Len. iftl 
Flow Area lsq ftl 

0.007830 Area isq ftl 
9333.00 Flow icfs) 
358.02 Top Width lft) 
8.12 Avg. Vel. lft/sl 
7.94 Hydr. Depth iftl 

105476.1 Conv. icfs) 
684.10 Wetted Per. iftl 
1517.05 Shear Ilblsq Etl 

1.00 Stream Power llh/ft sl 
4.39 Cum Volume (acre-ftl 
0.06 Cum SA (acres) 

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

CROSS SECTION OUTPUT 

E.G. Elev lft) 
Vel Head lftl 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope (ftlft) 
Q Total icfsl 
Top Width (ftl 
Vel Total ift/sl 
Max Chl Dpth iftl 
Conv. Total IcfsJ 
Lenath Wtd. Ift) 

Profile #full flow 

1527.24 Element I 
1.30 Wt. n-Val. 

1525.94 Reach Len. lftl 
1525.56 Flow Area lsq ftl 
0.007230 Area lsq ft) 
14000.00 Flow icfsl 
727.79 Top Width ift) 
8.47 Avg. Vel. lft/sl 
8.89 Hydr. Depth (ft) 

164644.4 Conv. (cfs) 
684.23 Wetted Per. iftl 

Channel 
0.035 
684.10 

Right OB 
0.050 
700.00 

- . . 
Min Ch El ift) 1517.05 Shear ilb/sq ft) 1.84 0.20 
Alpha 1.17 stream Power ilb/ft 5 )  16.96 0.29 
Frctn Loss ift) 4.39 Cum Volume iacre-ft) 26.64 753.81 100.66 
C & E LOSS lft) 0.05 Cum SA (acres1 21.86 132.70 97.01 

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 #1/3 flow 

Left Sta Right sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) lit) ICfS) isq ftl lftl iftl Ift/Sl 
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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. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Rioht Sta Flow Area W.P. %Conv. HvdrD. Velocitv 

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

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 m). between the current and previous cross 

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 16.301 

INPUT 
Description: 
Station Elevation Data numi 165 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values 
Sta n Val Sta 

7166.1 .05 9851.22 

num= 3 
n Val Sta 
.03510225.22 

n Val 
.05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9851.2210225.22 710 694.9 710 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
7166.1 9851.6 152210225.2215118.74 1524.08 

Blocked Obstructions nun= 3 
Sta L sea R Elev Sta L Sta R Elev Sta L Sta R Elev 
7166.1 9467.95 1527.0410236.31 10566 152112826.1815118.74 1525.91 

CROSS SECTION OUTPUT Profile #1/3 flow 

E.G. Elev lft) 1520.01 Element Left OB Channel Right OB 
Vel Head lft) 0.45 Wt. n-Val. 0.035 
W.S. Elev lft) 1519.56 Reach Len. lft) 710.00 694.90 710.00 
Crit W.S. lft) 1518.86 Flow Area lsq ftl 866.63 
E.G. Slo~e Iftlft) 0.005001 Area lsa ft) 85.89 866.63 
0 Total Icfsl 4667.00 Flow lcfs) 4667.00 
Top wzdth lft) 399.82 Top Width lft) 
Vel Total lft/s) 5.39 Avg. Vel. lft/s) 
Max Chl Dpth Ift) 6.00 Hydr. Depth lft) 
Conv. Total lcfs) 65994.8 Conv. lcfs) 
Lenqth Wtd. lft) 694.90 Wetted Per. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

1513.56 Shear Ilblsq ft) 0.75 
1.00 Stream Power Ilblft s )  4.04 
5.06 Cum Volume (acre-ft) 1.98 417.24 35.44 
0.02 Cum SA (acres) 1.01 112.63 25.21 

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 10.3 ml. between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev lft) 1521.55 Element Left OB Channel Right OB 
Vel Head lft) 0.81 Wt. n-Val. 0.035 
W.S. Elev lft) 1520.75 Reach Len. lft) 710.00 694.90 710.00 
Crit W.S. lft) 1519.89  low Area lsq ft) 1294.10 
E.G. Slope lftlft) 0.005361 Area lsq ft) 218.44 1294.10 0.86 
Q Total lcfsl 9333.00 Flow lcfs) 9333.00 
Top Width lft) 559.30 Top Width lft) 193.99 363.00 2.31 
Vel Total Iftlsl 7.21 Avg. Vel. lft/sl 7.21 
Max Chl Dpth lft) 7.19 Hydr. Depth Ift) 3.56 
Canv. Total Icfsl 127472.4 Conv. lcfs) 127472.4 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 

. . 
694.90 wetted Per. Ift) 
1513.56 Shear Ilbfsq ft) 

1.00 Stream Power Ilblft s )  8.53 
5.29 Cum Volume (acre-ft) 10.56 610.81 51.72 

C & E LOSS lft) 0.03 Cum SA (acres) 12.67 122.84 36.52 

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 OUTPUT Profile #full flow 

E.G. Elev lft) 1522.81 Element Left OB Channel Right OB 
Vel Head lft) 1.15 Wt. n-Val. 0.035 
W.S. Elev (ft) 1521.66 Reach Len. lft) 710.00 694.90 710 .OO 
Crit W.S. lft) 1520.75 Flow Area lsq ft) 1627.90 
E.G. Slope Iftlft) 0.005696 Area lsqft) 467.25 1627.91 197.08 
Q Total (cfs) 14000.00 Flow (cis) 14000.00 
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Top Width (ft) 991.56 Top Width (ft) 326.48 366.69 298.39 
Vel Total (ftls) 8.60 Avg. Vel. (ftls) 8.60 
Max Chl Dpth (ft) 8.10 Hydr. Depth (ft) 4.44 
Conv. Total (cfs) 185493.7 Conv. (cfs) 185493.7 
Length Wtd. (ft) 694.90 Wetted Per. (ft) 370.23 
Mln Ch El (ft) 1513.56 Shear (lblsq ft) 1.56 
Alpha 1.00 stream Power (lb/ft s! 13.45 
Frctn Loss (ft! 5.45 Cum Volume (acreeft) 23.15 729.29 97.79 
C & E LOSS (ft) 0.03 Cum SA (acres) 19.43 126.97 91.68 

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 l .  between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr U. Velocity 
(ft) lft) lcfs) (sq ftl (ft) lft! (ft/S) 
LB 9851.22 9926.02 2208.68 320.55 73.78 47.33 4.47 6.89 
9926.02 10000.82 1356.33 240.57 74.80 29.06 3.22 5.64 

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 #2/3 flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lftl Lftl I c ~ s )  i s 0  ftl lftl lfti Iftlsl 

Warning: 
Warning: 

Warning: 

Divided 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. 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. %Canv. HydrD. Velocity 
(ft) (ft) lcfs) (sq ft) (ft) (ft) IftIS) 
LB 9851.22 9926.02 4880.07 474.23 77.11 34.86 6.37 10.29 
9926.02 10000.82 3713.65 397.67 74.80 26.53 5.32 9.34 

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: Queen Creek 
REACH: Upper main RS: 16.169 * INPUT Description: 
Station Elevation Data num= 142 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7408.92 1523.92 7422.47 1524 7439.35 1524.1 7439.91 1524 7444.37 1523.13 
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Mannino's n Values 3 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9789.8710296.51 700 676.2 700 .1 .3 

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

7408.92 9628.73 1524.7610307.2415313.34 1517.75 
Blocked Obstructions nm= 2 

Sta L Sta R Elev Sta L Sta R Elev 
7408.92 9789.87 l51811008.9215313.34 1518 

CROSS SECTION OUTPUT Profile #1/3 flow 

E.G. Elev lftl 1514.93 Element Left OB Channel Right OB 
Vel Head lftl 0.63 Wt. n-Val. 0.035 
W.S. Elev lft) 1514.30 ReachLen. lft) 700.00 676.20 700.00 
Crit W.S. lftl 1514.15 Flow Area lsq ft) 734.11 
E.G. Slope Iftlft) 0.011597 Area lsq ftl 
0 Total fcfsl 4667.00 Flow fcfs) . . 
Too Width fftl 445.06 Too Width fft) 
vei Total ~ft/s) 6.36 ~ v g .  vel. 1ft1s1 
Max Chl Dpth Ift) 4.30 Hydr. Depth lftl 
Conv. Total lcfs) 43337.5 Con". lcfsl 
Length Wtd. lftl 676.20 Wetted Per. lft) 
Mln Ch El lftl 1510.00 Shear Ilbtsu ftl 
Alpha 
Flctn Loss Iftl 
C & E LOSS lftl 

1.00 stream powe; Ilblft s) 7.55 
4.34 Cum Volume lacre-ftl 1.28 404.47 35.44 
0.09 CumSA (acres) 0.67 106.22 25.21 

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 ml. hetween the current and previous cross 

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

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev Iftl 1516.24 Element Left OB Channel Riaht OB - 
Vel Head lft) 1.08 Wt. n-Val. 0.035 
W.S. Elev lftl 1515.17 Reach Len. lft) 700.00 676.20 700.00 
Crlt W.S. lft) 1515.04 Flow Area lsq ftl 1121.48 
E.G. Slope Iftlftl 0.011567 Area lsq ftl 1121.48 11.87 
Q Total lcfsl 9333.00 Flow lcfsl 9333.00 
Top Width lftl 488.29 Top Width lft) 452.19 36.10 
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Vel Total Iftlsl 8 . 3 2  Ava. V e l .  Iftlsl 8.32 
~ n r  r h l  m t h  lftl 5 . 1 7  ~vdr. De~th Iftl 2.48 ...~.~ .~-- -.. .~~ ~ ~~ . .  
Conv. Total icfsl 86777.3 Conv. icfs) 
Length Wtd. Iftl 676 .20  Wetted Per. lftl 

1510 .00  Shear ilblsg ft) 
1 . O O  stream Power ilb/ft $1 
4 .20  Cum Volume iacre-ftl 8 . 7 8  591.55 51 .61  . . 

C & E LOSS lftl 0 .16  Cum SA (acres1 11 .09  116.34 36.20 

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 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. 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev ift) 
Vel Head ift) 
W.S. Elev ift) 
Crit W.S. iftl 
E.G. Slope (ftlft) 
Q Total Icfsl 
Top Width (ft) 
Vel Total iftls) 
Max Chl Dpth ift) 
Conv. Total icfsl 
Length Wtd. (ft) 
Min Ch El iftl 
Alpha 
Frctn Loss iftl 
C k E LOSS ift) 

1517 .33  Element 
1 . 4 6  Wt. n-Val. 

1515 .87  Reach Len. ift) 
1515 .79  Flow Area isq ftl 

0.011449 Area isq ftl 
14000 .00  Flow Icfs) 

538.60 Topwidth ift) 
9 . 7 1  Avg. Vel. iftlsl 
5 .87  Hydr. Depth iftl 

130840.0 Conv. icfs) 
676 .20  Wetted Per. iftl 

1510.00 Shear (lblsq ftl 
1 . 0 0  Stream Power ilb/ft sl 
4.07 Cum Volume (acre-ftl 
0 . 2 3  Cum SA (acres) 

Left OB Channel Right OE 
0.035 

700.00 676.20 700.00 
1442.10 
1442.10 51.04 

14000.00 
457.56 81.04 

9 .71 
3.15 

130840.0 

a Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0 . 5  ft ( 0 . 1 5  ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 

than 0.7 or greater than 1 . 4 .  This may indicate the need 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 11113 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl iftl icfsl isq ft) ift) iftl IftlS) 
LB 9789.87 9891.20 292.69 63 .27  47.92 6 .27 1 . 3 6  4.63 
9891.20 9992.53 448 .11  1 1 0 . 2 5  101.39 9 .60 1 . 0 9  4.06 
9992.53 10093.85 186 .46  65.14 101.34 4.00 0 .64  2 . 8 6  
10093.85 10195 .18  945.92 1 7 2 . 7 4  101.58 20.27 1 .70  5 .48 
10195.18 RB 10296.51 2793.82 3 2 2 . 7 1  95.47 59.86 3 .41 8.66 

Warning: Divided flow computed for this cross-section. 
warning:  he conveyance ratio (upstream conveyance divided by downstream conveyance) is l e s s  

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 11213 flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ftl iftl icfs) isq ftl ift) iftl ift/S) 
LB 9789.87 9891.20 693 .01  1 0 5 . 2 1  54 .02  7 .43 2.03 6 . 5 9  
9891.20 9992.53 1 3 0 4 . 8 5  1 9 7 . 8 5  101 .39  1 3 . 9 8  1 . 9 5  6 . 6 0  
9992.53 10093 .85  847 .94  1 5 2 . 7 3  101 .34  9 .09 1 . 5 1  5 .55  
10093.85 10195.18 2059.15 260.34 1 0 1 . 5 8  22.06 2 .57 7.91 
10195.18 RB 10296.51 4428 .04  405.35 97 .45  47.44 4 .20  10.92 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0 . 5  ft ( 0 . 1 5  ml. This may indicate the need for 

additional cross sections. 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Riaht Sta Flow Area W.P. %Conv. HvdrD. Velocitv 
1ft1 cfti (cfsi (so ft) lft~ cft~ rftisi 

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 10.3 m). between the current and previous cross 

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 16.041 

INPUT 
Descri~tion: 
station Elevation Data num= 183 ~ - ~ ~ - ~ ~ ~  ~ ~~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7572.41 1521.8 7597.69 1521.7 7604.32 1520.34 7607.2 1520 7628.08 1520 
8405.24 1521.21 9057.16 1522 9057.35 1522 9061.05 1522.03 9064.54 1522.11 
9068.03 1522 9080.59 1521.53 9084.86 1521.76 9090.23 1521.13 9093.16 1520.79 

Mannina's n Values n m =  3 - 
Sta n Val Sta n Val Sta n Val 

7572.41 .05 9739.41 .035 10259.3 .05 

Bank Sta: Left Right Lengths: Left Channel Riqht Coeff Contr. Exoan 
9739.41 10259.3 750 739.3 750 .1 .3 

Ineffective Flow nun= 2 
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Sta L Sta R Elev Sta L Sta R Elev 
7572.41 9739.41 1522.52 10259.315473.87 1518 

CROSS SECTION OUTPUT Profile #1/3 flow 

E.G. Elev (ft) 
Vel Head Ift) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total Iftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 

1510.49 Element 
0.32 Wt. n-Val. 

1510.18 Reach Len. (ft) 
1509.43 Flow Area (sq ft) 
0.004069 Area (sq ft) 
4667.00 Flow (cfs) 
478.33 Top Width ift) 
4.51 Avg. Vel. ift/sl 
5.37 Hydr. Depth (ftl 

73163.1 Conv. (cfs) 

Left 0B 

750.00 

Channel Right OB 
0.035 
739.30 750.00 

Lenoth Wtd. fftl 739.30 Wetted Per. (ft) 481.03 
 in-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

1504.81 Shear flblso ftl 0.55 
1.00 stream Power ilb/ft s )  2.46 
5.13 Cum Volume lacre-ft) 1.28 390.74 35.44 
0.07 Cum SA (acres) 0.67 99.05 25.21 

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 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 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev ift) 
Vel Head ift) 
W.S. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El Iftl . . 
Alpha 
Frctn Loss ift) 
C hELOSS (ft) 

1511.88 Element Left 0B Channel Right OB 
0.53 Wt. n-Val. 0.035 

1511.35 Reach Len. (ftl 750.00 739.30 750.00 
1510.29 Flow Area (sq ftl 1595.72 
0.003878 Area (sq ft) 1595.72 
9333.00 Flow (cfs) 9333.00 
481.45 Top Width (ftl 481.45 
5.85 Avg. Vel. (ftlsl 5.85 
6.54 Hydr. Depth (ft) 3.31 

149875.4 Conv. (cfs) 149875.4 
739.30 Wetted Per. ift) 484.94 
1504.81 Shear (lb/sg ft) 0.80 

1.00 Stream Power (lhlft s )  4.66 
4.73 Cwn Volume (acre-ftl 8.78 570.46 51.52 
0.10 Cwn SA (acres) 11.09 109.09 35.91 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev ift) 
Vel Head ift) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope ift/ft) 
0 Total (cfs) 
Too Width fftl 
vei Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss iftl 
C & E LOSS (ft) 

1513.04 Element Left 
0.71 Wt. n-Val. 

1512.33 Reach Len. iftl 750 
1510.99 Flow Area (sqft) 
0.003700 Area (sq ftl 
14000.00 Flow icfs) 
519.29 Too Width fftl 
6.76 Avg. Vel. (ft/sl 
7.52 Hydr. Depth iftl 

230146.5 Canv. (cfsl 
739.30 Wetted Per. iftl 
1504.81 Shear (lh/ss Etl 

1.00 stream POW& i~b/ft s )  
4.44 Cum Volume (acre-ftl 19.34 
0.13 Cum SA (acres) 16.77 

Channel Rioht OB 

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 
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additional cross sections. 
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. 

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) Ift) lcfs) ISCI ftl lftl lft) Ift/S) 
LB 9739.41 9843.39 531.93 148.38 90.80 11.40 1.66 3.58 
9843.39 9947.37 471.74 145.91 104.25 10.11 1.40 3.23 

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 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 ml. hetween the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl Iftl (cfsl (sa ftl (ftl (ftl Iftlsl 

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. 

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. 

FLOW DISTRIBUTION OUTPUT Pro£ille #full flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lftl (ft) (CfS) 1ss ftl lftl lft) Ift/S) 
LB 9739.41 9843.39 2078.86 343.87 94.10 14.85 3.73 6.05 

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 10.3 m). between the current and previous cross 

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 15.901 

INPUT 
Description: 
Station Elevation Data nun= 302 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7261.3 1516 7371.14 1516.01 7379.38 1516.36 7384.68 1517.58 7412.5 1517.82 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

7261.3 .05 9776.31 .03510141.17 .05 

Bank Sta: Left Right ~engths: Left Channel Right Coeff Contr. Expan 
9776.3110141.17 670 , 657.5 670 .I . 3  

IneffectiveFlow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
7261.3 9776.31 1514.210282.2415288.87 1514 

Blocked Obstructions n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 
7261.3 9776.31 1512.511392.1415288.87 1510 

CROSS SECTION OUTPUT Profile #1/3 flow 

E.G. Elev lftl 1505.30 Element Left OB Channel Right OB 
Vel Head ('it) 1 .O1 Wt. n-Val. 0.035 

1504.29 Reach Len. lft) 670.00 657.50 670.00 
1504.29 Flow Area lsa ftl 578.73 

E.G. Slope (ft/ft) 0.014390 Area (sq ftl 
Q Total (cfsl 4667.00 Flow (cfs) 
Top Width lft) 287.44 Top Width (ft) 
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Vel Total ift/s) 8.06 Avg. Vel. (ftls) 8.06 
Max Chl Dpth (ft) 5.12 Hydr. Depth ift) 2.01 
conv. Total (cfs) 38905.4 Conv. icfs) 38905.4 
Length Wtd. ift) 657.50 Wetted Per. ift) 290.44 
Min Ch El if t) 1499.17 Shear (lblsq ft) 1.79 
Alpha 1.00 Stream Power (lb/ft sl 14.44 
Frctn Loss ift) 0.35 Cum Volume iacre-ft) 1.28 377.05 35.44 
C & E LOSS ift) 0.29 CumSA lacres) 0.67 92.55 25.21 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft (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 suhcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev ift) 
Vel Head ift) 
W.S. Elev (ft) 
Crit W.S. ift) 
E.G. Slope (ft/ft) 
O Total (cfs) . 
Too Width lftl 
vei Total ~ft/s) 
Max Chl Dpth ift) 
Conv. Total (cfs) 
Length Wtd. ift) 
Min Ch El (ft) 
Al~ha 
Frctn Loss ift) 
C 6 E LOSS Ift) 

Element 
Wt. n-Val. 
Reach Len. ift) 
Flow Area isq ft) 
Area lsq ft) 
Flow icfs) 
Top Width ift) 
Avg. Vel. ift/s) 
Hydr. Depth ift) 
Conv. (cfs) 
Wetted Per. ift) 
Shear ilbtsq ft) 
Stream Power ilblft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left DB 

670.00 

8.78 
11.09 

Channel Right OB 

670.00 

51.52 
35.91 

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: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. ift) 
E.G. Slope ifttft) 
Q Total icfs) 
Top Width ift) 
Vel Total (ftls) 
Max Chl Dpth ift) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Mln Ch El (ft) a 
Alpha 
Frctn Loss if t) 
C h E LOSS (ft) 

1508.47 Element Left OB Channel Right OB 
1.99 Wt. n-Val. 0.035 

1506.48 Reach Len. Ift) 670.00 657.50 670.00 
1506.48 Flow Area isq ft) 1235.66 
0.011350 Area isq ft) 1235.66 
14000.00 Flow (c£s) 14000.00 
307.63 Top Width ift) 307.63 
11.33 Avg. Val. ift/s) 11.33 
7.31 Hydr. Depth ift) 4.02 

131409.3 Conv. (cfs) 131409.3 
657.50 Wetted Per. ift) 311.67 
1499.17 Shear (lblsq ft) 2.81 

1.00 stream Power (Ib/ft s) 31.83 
0.36 Cum Volume (acre-ft) 19.34 649.50 95.23 
0.57 Cum SA (acres) 16.77 106.37 87.35 
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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 m ) .  This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came hack 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 this location. The critical depth with the lowest, 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile 11113 flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) lft) (CfSI Iss ft) lft) (ft) (ftIS1 
LB 9776.31 9849.28 47.11 8.82 7.50 1.01 1.24 5.34 
9849.28 9922.25 1029.76 139.61 73.07 22.06 1.91 7.38 
9922.25 9995.23 575.78 98.63 73.31 12.34 1.35 5.84 
9995.23 10068.20 886.89 127.57 72.97 19.00 1.75 6.95 
10068.20 RB 10141.17 2127.46 204.10 63.59 45.59 3.32 10.42 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
(ftl (ft) (CfS) ISq ft) (ft) (ft) Iftls) 
LB 9776.31 9849.28 122.52 25.01 22.38 1.31 1.15 4.90 
9849.28 9922.25 2226.05 228.70 73.07 23.85 3.13 9.73 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta * (ft, 
Flow Area W.P. % Conv. Hydr D. Velocity 

lft) (cfs) 15s ftl lft) lft) (ft/SI 
LB 9776.31 9849.28 321.25 47.31 24.83 2.29 1.97 6.79 
9849.28 9922.25 3392.24 299.66 73.07 24.23 4.11 11.32 
9922.25 9995.23 2648.96 258.68 73.31 18.92 3.54 10.24 
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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 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid. 

water surface was used. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 15.776 

INPUT 
Des~ri~tion: - - ~ ~ - -  .~ ~~~ ~~~ 

Station Elevation Data nun= 234 
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

7482.3 1514.29 7491.77 1514 7547.97 1513.62 7593.94 1514 7616.17 1514.61 
7621.11 1515.97 7645.79 1515.99 7652.08 1514.43 7659.37 1514 7671.45 1513.28 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9795.0210491.17 670 651.3 670 .1 .3 I )  ~neffective Flow num= 2 - Sta L Sta R Elev Sta L Sta R Elev 

7482.3 9795.02 1507.5710531.9315560.87 1519.4 
Blocked Obstructions mum= 2 

Sta L Sta R Elev Sta L Sta R Elev 
7482.3 9717.16 150610531.3315560.87 1510 

CROSS SECTION OUTPUT Profile #I13 flow 

E.G. Elev lft) 
vel Head Ift) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total lcfs) 
Top Wldth (ft) 
vel Total Iftlsl 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

1500.98 Element Left 08 Channel Right OB 
0.04 Wt. n-Val. 0.035 

1500.94 Reach Len. lft) 670.00 651.30 670.00 
1492.17 Flow Area lsq ft) 2979.97 
0.000165 Area lsq ft) 2979.97 
4667.00 Flow (cis) 4667.00 
606.02 Toy, Width lft) 606.02 
1.57 Avy. Vel. Iftls) 1.57 
11.70 Hyar. Depth lftl 4.92 

363138.8 Cor~v. (cfs) 363138.8 
651.30 Wetted Per. Ift) 612.79 
1489.24 Sh~ar llb/sq ft) 0.05 

1.00 Stream Power Ilblft s )  0.08 
0.02 Cum volume lacre-ft) 1.28 350.19 35.44 
0.01 Cum SA (acres) 0.67 85.81 25.21 

Warning: The conveyance ratio (upstream Conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Note: Hydraulic jump has occurred between this cross section and the previous upstream section 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev lftl 1503.77 Element Left OB Channel Right OB 
Vel Head lft) 0.06 Wt. n-val. 0.035 
W.S. Elev lft) 1503.71 Reach Len. Ift) 670.00 651.30 670.00 
Crrt W.S. lit) 1493.59 Flow Area lsa ft) 4734.58 
E.G. Slope (ftlft) 0.000157 Area (sq ft) 4734.58 
Q Total lcfs) 9333.00 Flow (cfs) 9333.00 
Top Width lftl 655.33 Tog Width lft) 655.33 
Vel Total Iftls) 1.97 Avg. Vel. (ftls) 1.97 
Max Chl Dpth lft) 14.47 Hyar. Depth lft) 7.22 
Conv. Total (cfsl 744623.1 Conv. (cfs) 744623.1 
Length Wtd. (ft) 651.30 Wetted Per. (ft) 664.03 
Min Ch El lftl 1489.24 Shoar Ilhlsq ftl 0.07 
Alpha 1.00 Stream Power llblft sl 0.14 
Frctn Loss (ft) 0.04 Curn volume (acre-ft) 8.78 506.14 51.52 
C & E Loss (ft) 0.01 Curn SA (acres) 11.09 95.19 35.91 

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. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev (ft) 
Crit W.S. lftl 
E.G. Slope Iftlft) 
Q Total (cis) 
Top Width Ift) 
Vel Total lftls) 
Max Chl Dpth lft) 
Conv. Total Icfs) 
Length Wtd. (ftl 
Min Ch El lft) 
Alpha 
Frctn Loss Ift) 

Element 
Wt. n-Val . 
Reach Len. (f t) 
Flow Area lsq ft) 
Area (sq ft) 
Flow Ic~s) 
Top Width lft) 
Avg. Vel. lftls) 
Hydr. Depth lft) 
conv. (cfs) 
Wetted Per. lft) 
Shear (lblsq ft) 
Stream Power llblft s) 
Cum Volume lacre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.035 

670.00 651.30 670.00 
5969.30 

37.37 5969.30 
14000.00 

38.10 680.04 
2.35 
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Warning: Divided flow computed for this cross-section. 
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

e than 0.7 or greater than 1.4. 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 #1/3 flow 

Rioht Sta Flow Area W. P. % Conv. Hvdr D. Velocitv 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Note: Hydraulic jump has occurred between this cross section and the previous upstream section 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

W.P. % Conv. Hydr D. 

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. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) lit) (cfs) lss ft) Ift) (ft) fft/S) 

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. 
Note: Hydraulic jwnp has occurred between this cross section and the previous upstream section 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 15.653 

INPUT 
Description: 
Station Elevation Data num= 215 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7527.16 1510 7602.74 1509.8 7604.58 1510 7612.08 1510.86 7618.13 1511.84 
7625.31 1512 7640 1512.37 7641.02 1512 7646.24 1510.21 7657.36 1510.27 

9216.58 1519.09 9218.56 1518 9222.19 1516 9225.82 1514 9229.45 1512 
9233.06 1510 9236.07 1508.32 9270.23 1508 9438.24 1508 9493.02 1508.73 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7527.16 .05 9660.95 .03510281.14 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9660.9510281.14 600 684.9 770 .1 .3 

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

7527.16 9660.95 1515.0310376.8615538.63 1510 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
7527.16 11000 1490 1100115538.63 1508.3 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope iftlft) 
Q Total icfs) 
Top Width lft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total icfs) 
Length Wtd. lft) 
Min Ch El (ftl 
Alpha 
Frctn Loss ift) 
C & E LOSS ift) 

Profile #I13 flow 

Element Left OB Channel F 
Wt. n-Val. 0.035 
Reach Len. ift) . . 600.00 684.90 
Flow Area isq ft) 5702.74 
Area isq ft) 5702.74 
Flow (cfs) 4667.00 
Top Width lft) 538.03 
Avg. Vel. (ftlsl 0.82 
Hydr. Depth (ft) 10.60 
Conv. icfs) 1158859.8 
Wetted Per. (ft) 544.57 
Shear ilblsq ft) 0.01 
stream Power (1b/ft s )  0.01 
Cum Volume (acre-ft) 1.28 285.28 
Cum SA (acres) 0.67 77.26 

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. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev lft) 1503.73 . . 
Vel Head ift) 0.03 
W.S. Elev (ft) 1503.70 
Crit W.S. Ift) 1492.19 
E.G. slope (ft/ft) 0.000031 
Q Total (cfs) 9333.00 ~- 
Top Width Ift) 546.43 
Vel Total ift/s) 1.30 
Max Chl Dpth ift) 13.70 

Rittenhouse FRS 

Element Left OB Channel 
Wt. n-Val. 0.035 
Reach Len. if t 1 600.00 684.90 
Flow Area lsq ft 7200.48 
Area (sq ftl 7200.48 
Flow (cfs) 9333 .OO 
Ton Width Ifti 546.43 
Avg. Vel. (ft/s) 
Hydr. Depth iftl 
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conv. Total (cfs) 1688615.6 Conv. ICES) 1688615.6 
Length Wtd. ift) 684.90 Wetted Per. (ft) 554.62 
Min Ch El Ift) 1490.00 Shear ilbfsq ft) 0.02 
Alpha 1.00 stream Power ilbfft s )  0.03 
Frctn Loss ift) 0.08 Cumvolume (acre-ft) 8.78 416.91 51.52 
C & E LOSS ift) 0.23 Cum SA (acres) 11.09 86.20 35.91 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #full flow 

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

1505.58 Element 
0.04 Wt. n-Val. 

1505.54 Reach Len. lft) 
1492.86 Flow Area isq it) 
0.000049 Area isq ft) 
14000.00 Flow (cfs) 
918.93 Top Width (ft) 
1.70 Avg. Vel. (ftls) 
15.54 Hydr. Depth ifti 

2006223.3 Conv. (cfs) 
684.89 Wetted Per. ift) 
1490.00 Shear (lblsq ft) 

1.00 Stream Power (lbfft s )  
0.12 Cumvolume (acre-ft) 
0.22 Cum SA (acres) 

Left OB Channel Right OB 
0.035 

600.00 684.90 770.00 
8242.98 

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 ratlo (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or areater than 1.4. This mav indlcate the need for additional crass sections - 
FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
ift) (ft) icfs) isq ft) ift) (ft) (ftfs) 
LB 9660.95 9784.99 798.79 1027.68 105.61 17.12 10.04 0.78 
9784.99 9909.03 1140.08 1356.73 124.04 24.43 10.94 0.84 

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. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) ift) (cfs) (sa ft) Ift) (ft) IftfS) 
LB 9660.95 9784.99 1603.31 1316.33 110.69 17.18 12.35 1.22 

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. 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) icfs) (sq ft) (ft) ift) ift/S) 
LB 9660.95 9784.99 2459.12 1514.93 114.06 17.57 13.84 1.62 
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9909.03 10033.06 3473.59 1927.33 124.04 24.81 15.54 1.80 
10033.06 10157.10 3473.62 1927.34 124.04 24.81 15.54 1.80 
10157.10 RB 10281.14 1120.05 946.04 114.35 8.00 8.59 1.18 

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 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 15.523 

INPUT 
Description: 
station Elevation Data num= 4 0 ~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9220.07 1508 9616.54 1508 9620.99 1506 9624.59 1504.37 9644.73 1504 
9767.15 1502.67 9769.91 1504 9774.07 1506 9779.22 1506.67 9782.73 1506 
9795.17 1504 9801.76 1502.52 9864.61 1502 9889.88 1501.52 9903.35 1500.45 

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

9220.07 .05 9801.76 .03510059.94 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9801.7610059.94 220 147.4 95 .1 .3 

CROSS SECTION OUTPUT Profile #I13 flow 

E.G. Elev lftl . . 
Vel Head lft) 
W.S. Blev lftl 
Crlt W.S. lftl 

E.G. Slope lftlft) 
Q Total lcfs) 
Tap Width lft) 
Vel Total lftls) 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

Element 
Wt. n-Val. 
Reach Len. (£ti 
Flow Area lsq ft) 
Area lsq ftl 
Flow lcfs) 
Top Width (ft) 
Avg. Vel. Iftls) 
Hydr. Depth (ft) 
Conv. lcfs) 
Wetted Per. Ift) 
Shear Ilblsq ft) 
stream Power (lblft s )  
cum volume (acre-ft) 
Cum SA (acres1 

Left OB Channel Right OB 
0.035 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

CROSS SECTION OUTPUT Profile X2/3 flow 

E.O. Elev (ft) 
Vel Head lft) 
W.S. Elev Ift) 
Crit W.S. lftl 
E.G. Slope Iftlftl 
Q Total (cfsl 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. Iftl 
Min Ch El lftl 
Alpha 
Frctn Loss lft) 
C & E LOSS lftl 

1503.42 Element Left OB Channel Right OB 
2.34 Wt. n-Val. 0.035 

1501.08 Reach Len. (ft) 220.00 147.40 95.00 
1501.08 Flow Area lsq ft) 760.80 
0.011001 Area (sq ftl 
9333.00 Flow icfs) 
162.38 Top width' lit) 
12.27 Avg. Vel. Iftls) 
8.20 Hydr. Depth lftl 

88980.9 Conv. lcfs) 
Wetted Per. (ftl 166.39 

1492.88 shear Ilblsq ftl 3.14 
1.00 Stream Power Ilblft s )  38.53 

Cum Volwne (acre-ft) 8.78 354.33 51.52 
Cum SA (acres) 11.09 80.63 35.91 

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: 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. 
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. 

CROSS SECTION OUTPUT 

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

Profile #full flow 

1505.25 Element 
2.22 Wt. n-Val. 

1503.03 Reach Len. (ft) 
1503.03 Flow Area lsa ftl 
0.010839 Area (sq ft) 
14000.00 Flow (cfs) 
296.33 Top Width lft) 
11.90 Avg. Vel. (ftls) 
10.15 ~ydr. Depth lft) 

134475.5 Conv. (cfs) 
147.41 WettedPer. (ft) 
1492.88 Shear (lb/sq ft) 

1.01 Stream Power lIb/ft s )  
0.70 Cum Volume (acre-ft) 
0.48 Cum SA (acres) 

Left OB 
0.050 
220.00 
6.52 

Channel 
0.035 
147.40 
1169.08 

Right OB 
0.050 
95.00 
1.25 

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 velocity head has changed hy more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

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

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came hack below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBWION OUTPUT Profile 6113 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) lft) lcfs) 1sq ft) lft) (ft) IftIS) 
9905.03 9956.67 71.14 21.10 12.86 1.52 1.70 3.37 
9956.67 10008.30 2352.14 302.73 52.74 50.40 5.86 7.77 

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need for 
additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
(ft) Ift) (CfS) 1sq ft) lit) (ft) IftlS) 
9853.40 9905.03 6.64 3.57 9.67 0.07 0.37 1.86 
9905.03 9956.67 181.07 50.91 52.28 1.94 0.99 3.56 
9956.67 10008.30 4759.52 363.23 52.74 51.00 7.03 13.10 
10008.30 RB 10059.94 4385.77 343.08 51.69 46.99 6.94 12.78 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

0 FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) (ft) lcfs) (sq ft) (ft) (ft) (ft/S) 
9685.42 9743.59 0.17 0.46 9.17 0.00 0.05 0.38 
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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 velocity head has changed by more than 0 . 5  ft (0 .15  m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). hetween 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, t h e  calculated water surface came hack below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical de~th. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 15.495 

INPUT 
Description: 
Station Elevation Data num= 121 

Sta 
7852.88 
7912.26 
8374.04 
9316.11 

9559.8 
9760.07 
9951.51 

10072.44 
10160.93 
10243.28 
10309.47 
10463.28 

Elev sta Blev Sta 
1506 .95  7871.09 
1506.89 7927.57 

1506 8736.06 
1504.34 9541.64 
1504.82 9739.09 

1500 9906.59 
1494.2410036.63 

Elev Sta 
1506 .31  7886 .5  
1506 .87  7954 .31  

1506 8858.37 

Elev Sta 
1506.5 7897.3  

1506 7956 

Elev 
1507.5 

1505 .91  
1506 

1503.29 
1502.2  

1496 
1496 
1498 
1502 
1502 

1502.96 
1502.09 

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

7852.88 .05  9739.09 .03510265.24 - 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9739.0910265.24 560 547 .5  560  . I  .3 

Ineffective Flow num= 2 
sea L sta R Elev Sta L Sta R  lev 

7852.88 9739.09 1504.98 1019015840.13 l5nd -... 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta 8 Elev 
7852.88 9724.09 1504.98 1300015840.13 1504 

CROSS SECTION OUTPUT Profile #1 /3  flow 

E.G. Elev (ft) 

W.S. Elev lft) 

1500.20 ~ l e ~ ~ ~ t  
0.33 Wt. n-Val. 

1499.87 Reach Len. (ft) 
Crit W.S. lft) 1498.20 Flow Area lsq ft) 
E.G. Slope Iftlft) 0.002664 Area (sq ft) 
Q Total lcfsl 4667.00 Flow lcfs) 

Left OB Channel Right OB 
0.035 

560.00 547.50 560.00 
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Top Width l£t) 327.65 
Vel Total (ftls) 4.63 
Max Chl Dpth (ft) 5.63 
Conv. Total (cfs) 90428.3 
Length Wtd. lft) 547.50 
Min Ch El Ift) 1494.24 
Alpha 1.00 
Frctn Loss (ft) 1.47 
C & E Loss lft) 0.00 

Top Width (ft) 327.65 
Avg. Vel. lft/s) 4.63 
Hydr. Depth (ft) 3.08 
Con". lcfs) 90428.3 
Wetted Per. (ft) 328.37 
shear (lb/sq ft) 0.51 
stream Power Ilblft s )  2.36 
Cum Volume lacre-ft) 1.28 232.92 35.44 
Cum SA (acres) 0.67 71.41 25.21 

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. 

CROSS SECTION OUTPUT 

E.G. Elev Ift) 
Vel Head I ft) 
W.S. Elev (ft) 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total Icfsl 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C h E Loss lft) 

Profile #2/3 flow 

1502.14 Element 
0.46 Wt. n-Val. 

1501.68 Reach Len. (ft) 
1499.66 Flow Area (sa ft) 
0.002537 Area lsa ft) 
9333.00 Flow (cfs) 
470.79 Top Width lft) 
5.45 Avg. Vel. Ift/s) 
7.44 Hydr. Depth lft) 

185309.9 Conv. Icfs) 
547.50 Wetted Per. lft) 
1494.24 Shear Ilhlsq ft) 

1.00 Stream Power llb/ft s )  
1.58 Cum Volume (acre-ft) 
0.02 Cum SA (acres) 

Left OB Channel Right OB 
0.035 

560.00 547.50 560.00 

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 OUTPUT Profile #full flow 

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

1503.43 Element Left OE Channel Right OB 
0.63 Wt. n-Val. 0.035 

1502.80 Reach Len. (ft) 
1500.74 Flow Area lsq ft) 
0.002651 Area (sqft) 
14000.00 Flow lcfs) 
912.95 Top Width (ft) 
6.38 AV;. Vel. (ft/s) 6.38 
8.56 Hydr. Depth lft) 4.99 

271914.8 Conv. lcfs) 271914.8 
547.72 Wetted Per. lft) 440.74 
1494.24 Shear (lb/sq ft) 0.82 

1.00 Stream Power Ilblft s )  5.26 
1.73 C m  Volume (acre-ft) 18.71 409.08 90.70 
0.03 Cum SA (acres) 15.85 81.47 81.45 

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 #1/3 flow 

Left Sta Right Sta Flow Area W.P. %Con". HydrD. Velocity 
lft) lft) (cfs) (sq ft) lft) lft) Ift/S) 
LB 9739.09 9844.32 1.18 2.07 12.93 0.03 0.16 0.57 
9844.32 9949.55 732.93 227.19 105.38 15.70 2.16 3.23 
9949.55 10054.78 3169.88 546.80 105.29 67.92 5.20 5.80 
10054.78 10160.01 763.01 232.20 104.78 16.35 2.23 3.29 

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 #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
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lftl lftj I c ~ s )  1sa ft) lftl lftl IftIS) 

Warning: Divided f low 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 #full flow 

Warning: Divided flow computed for this cross-section. 
warning: The energy l o s s  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: Queen Creek 
REACH: Upper main RS: 15 .392  

INPUT 
Description: 
Station Elevation Data 

St.a Elev Sta 
n m =  
Elev 

1504 .42  
1504 
1502 
1500 
1494 

1492.95 

105  
Sta 

8012.01 
9462 .1  

9837.54 
9862.45 
9909.68 
9991.62 

Elev 
1504 
1502 

1503 .81  
1498 
1492 

1493 .61  

Sta 
8012.35 
9656.14 
9852.09 
9865.55 
9912.35 

10000 

Elev Sta 
1503.97 8015.86 

Elev 
1504 

1499.02 
1502 

1496.11 
1490.69 

1492.4 

12697.67 150013644.59 1498.213651.54 1498.6413661.44 1498.5913668.92 1499.2 
13672.44 1 4 9 9 . 6 3  13676.7 1499.5513682.56 1499.4613939.32 149814254.99 1497.52 
14572.84 1 4 9 7 . 6 9  14575.5 149814592.69 150014606.16 1501.5914622.86 1501.93 
14842.99 1501.7214847.27 150214850.04 1502.1814851.23 150214855.46 1501.32 
14865.66 1501.1814868.77 1502 14871.5 1502.59 14903.5 150214909.58 1501.28 
15069.81 1501.14 15075.1 1501.6415080.97 1500.9915454.77 1500.9815478.27 1501 .32  
15496.06 1501.4515509.38 150115843.21 1501.1115861.67 1501.1615873.62 1500.07 

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

7994.99 . 0 5  9837.54 .03510207.39 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9837.5410207.39 810 775.4  810 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 
1055015873.62 1501  

Blocked Obstructions n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 

7994.99 9840 1502 .5  1137415873.62 1501  

CROSS SECTION OUTPUT Profile # I 1 3  flow 

E.G. Elev lft) 1498.72 Element Left OB Channel Right 08 
Vel Head lft) 0 .37  Wt. n-Val. 0.035 
W.S. Elev lft) 1498 .35  Reach Len. lft) 810.00 775.40 810.00 
Crit W.S. Iftl 1496.03 Flow Area lsq ft) 953.50 
E.G. Slope (ftlftl 0.002721 Area (sq ftl 953.50 
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Q Total Icfs) 4667.00 Flow lcfs) 
Top Width Ift) 287.00 Top Width lft) 
vel Total Iftls) 4.89 Avg. Vel. Iftls) 
Max Chl Dpth lft) 7.66 Hydr. Depth lft) 
Conv. Total lcfs) 89466.5 Conv. lcfs) 
Lenath Wtd. fft) 775.40 Wetted Per. fft) 
~ i n - ~ h  L1 Iftl 1490.69 Shear flb/sa ftl 0.56 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

1.00 Stream Power llh/ft s )  2.73 
4.10 Cum Volume (acre-ft) 1.28 220.59 35.44 
0.06 Cum SA (acres) 0.67 67.55 25.21 

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 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 OUTPUT 

E.G. Elev lft) 
Vel Head If t) 
W.S. Elev lft) 
Crit W.S. fft) 
E.G. ~lopelftlft) 
Q Total lcfs) 
Top Width I ft) 
Vel Total lft/s) 
Max Chl Dpth lft) 
Conv. Total Icfs) 
Length Wtd. lft) 
Min Ch El lftl . . 
Alpha 
Frctn Loss lftl 
C & E LOSS lft) 

Profile #2/3 flow 

Element I 
Wt. n-Val . 
Reach Len. If t ) 
Flow Area lsq ft) 
Area lsq ft) 
Flow lcfs) 
Top Width lft) 
Avg. Vel. Iftls) 
Hydr. Depth lft) 
Conv. lcfs) 
Wetted Per. lft) 
Shear (lb/sq it) 
stream Power llb/ft sl 
Cum Volume (acre-ftl 
Cum SA lacres) 

e . . .  Warnlna: Dlvlded flow com~uted for this cross-section 
warning: The velocity head has changed by more than 0.5 ft 10.15 rn) . This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. (ft) 
E.G. Slo~e (ftlft) 
o Total icfsl 
Top Width lft) 
Vel Total lft/s) 
Max Chl Dpth (ft) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn LOSS lft) 
C & E LOSS lft) 

1501.67 Element Left OE Channel Right 0B 
0.90 Wt. n-Val. 0.035 0.050 

1500.77 Reach Len. lft) 810.00 775.40 810.00 
1499.32 Flow Area lsq ft) 1743.18 281.53 
0.003820 Area lsq ft) 
14000.00 Flow lcfsl . . 
1225.24 Top Width lft) 

6.91 Avg. Vel. lftls) 
10.08 Hydr. Depth lft) 

226519.3 Conv. lcfs) 
776.23 Wetted Per. lft) 
1490.69 Shear llblsq ft) 1.21 0.22 

1.22 Stream Power llb/ft 5 )  9.39 0.37 
4.15 Cumvolume (acre-ft) 18.71 383.93 85.69 
0.05 Cum SA lacres) 15.85 76.29 73.01 

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 PI13 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) icfs) 1sq ft) lftl lft) ift/S) 
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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 for 

additional cross sections. 
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 mj. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl (ftl ICfS) 1sq ft) lftl lftl Ift/S) 
LB 9837.54 9911.51 1026.55 205.00 54.94 11.00 3.87 5.01 

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. hetween the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta 
' lftl 

Flow Area W.P. %Conv. HydrD. Velocity 
lft) lcfsl lss ft) lftl lftl Ift/Sl 

LB 9837.54 9911.51 1584.05 251.31 56.84 11.31 4.60 6.30 
9911.51 9985.48 6270.07 638.24 74.19 44.79 8.63 9.82 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 15.245 

INPUT 
Descriotion: 
statlon Elevation Data num= 99 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7910.99 1501.37 7919.03 1501.27 7929.89 1500.58 7952.7 1500.7 7959.47 1501.5 
7970.12 1501.57 7973.47 1500.98 7989.37 1501.09 8002.63 1500.87 9172.02 1500 

~~ ~~ ~ ~- 

10057.03 149410058.42 149610059.51 1497.57 10069.1 1496 10073 1495.39 
10389.35 149610895.77 149811021.04 149811340.56 1497.6511352.95 1497.82 
11354.01 149811356.86 1498.4911362.64 1498.3811368.78 149811372.58 1497.73 
12574.18 1497.4912597.59 1497.3712603.89 1498 12605.8 1498.3712609.64 1498.58 
12614.14 149812615.64 1497.7813369.85 149613605.82 1495.3913611.75 1496 
13613.7 1496.21 13616.5 149613624.48 1495.4213634.01 1495.8213634.87 1496 
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13638.4 1496.6313642.68 1496.3413646.89 149613648.84 1495.9114551.69 1494.57 
14560.44 149614565.93 1496.9714574.57 149814577.69 1498.3514586.51 1498.29 
14597.6 1498.6415186.54 149815716.75 149815798.67 1498.5115823.52 1499.26 
15830.99 149815834.47 1497.4715841.75 149815851.96 1498.15 

Mannlna's n Values n u =  3 - 
sta n Val Sta n Val Sta n Val 

7910.99 .05 9666.26 .03510059.51 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9666.2610059.51 660 659.6 660 .1 .3 

IneffectiveFlow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

7910.99 9684.28 1499.3510710.9915851.96 1497.57 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
7910.99 9684.28 149710710.9915851.96 1497 

CROSS SECTION OUTPUT Profile #1/3 flow 

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

1494.56 Element Left OB Channel Right OB 
1 .OO Wt. n-Val. 0.035 

1493.56 Reach Len. (ftl 660.00 659.60 660.00 
1493.56 Flow Area (sq it) 581.38 
0.014379 Area lsq ftl 581.38 
4667.00 Flow lcfs) 4667.00 
288.29 Top Width (ft) 288.29 
8.03 Avo. Vel. Ift/sl 8.03 
7.84 ~ydr. Depth (£ti 

38919.6 Conv. lcfsl 
659.60 Wetted Per. (ftl 
1485.72 Shear ilb/sq ft) 

1.00 Stream Power (lb/ft sl 
2.64 Cum Volume (acre-ft) 1.28 206.93 35.44 
0.21 Cum SA (acres) 0.67 62.43 25.21 

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. e . . .  Warnlng: D~vlded flow computed for this cross-section. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid. 

water surface was used. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev lft) 1496.20 Element Left OB Channel Right OB 
Vel Head (ft) 1.26 Wt.n-Val. 0.035 
W.S. Elev lft) 1494.93 Reach Len. (ftl 660.00 659.60 660.00 
Crit W.S. (ft) 1494.80 Flaw Area (sq ft) 1035.12 
E.G. Slo~e (ft/ft) 0.011287 Area (sg ft) 1035.12 
Q Total icfs) 
Ton Width fftl 

9333.00 Flow (cis1 
359.85 TOD Width (ftl 

vei Total (ft/s) 9.02 AV;. vel. ~ft/s) 
Max Chl Dpth (ft) 9.21 Hydr. Depth (ft) 
Conv. Total (cfs) 87847.1 Conv. (cfs) 
Length Wtd. (ft) 659.60 Wetted Per. (ft) 
Min Ch El (ft) 1485.72 Shear (lblsq ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ftl 

1.00 stream  owe; llb/ft sl 17.96 
2.45 Cum Volume (acre-ftl 8.78 307.93 51.22 
0.23 Cum SA (acres) 11.09 68.51 31.65 

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

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev (ftl 1497.48 Element 
Vel Head lftl 1.37 Wt. n-Val 
W.S. Elev (ftl 1496.11 
Crit W.S. (ftl 1495.80 
E.G. Slope (ft/ft) 0.008010 
Q Total (cfs) 14000.00 
Top Width lft) 712.53 
Vel Total (ft/sl 8.79 
Max Chl Dpth lftl 10.39 
Conv. Total (cfsl 156427.5 
Lenath Wtd. fftl 659.61 

Reach Len. (ft) 
Flow Area lsq ftl 
Area (sq ftl 
Flow (cfs) 
Top Width Ift) 
Avg. Vel. lft/sl 
Hydr. Depth (ftl 
Conv. lcfs) 
Wetted Per. lft) 

Left OB Channel Right OB 
0.035 0.050 

~ l n - ~ h  El (f t) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

1485.72 Shear llbisa ftl 1.96 0.19 ~~ - ~ ~~ . 
1.14 Stream Power llb/ft sl 18.58 0.27 
2.44 Cum Volume (acre-ftl 18.71 355.42 79.23 
0.21 Cum SA (acres) 15.85 70.02 61.53 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.i ft 10.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

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

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

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Left Sta Right sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl ICfSI (Sq ftl lftl (ft) Ift/S) 
LB 9666.26 9744.91 13.94 5.36 9.69 0.30 0.56 2.60 
9744.91 9823.56 277.62 66.75 59.56 5.95 1.12 4.16 

Warning: 

Warning: 
Warning: 

Warning: 

Warning: 

Warning: 

Note: 
valid, 

The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 
Divided flow computed for this cross-section. 
The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 
During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 
Multiple critical depths were found at this location. The critical depth with the lowest, 

water surface was used 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl (CfSI ( s s  ftl Iftl (ftl Iftrsl 
LB 9666.26 9744.91 143.16 40.98 47.28 1.53 0.87 3.49 

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. 

Warnmg: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross * 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #full flow 
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Left Sta Right Sta Flow Area W.P. %conv. HydrD. Velocity 
ift) ift) Icfsl iss ft) ift) lft) IftlS) 
LB 9666.26 9744.91 
9744.91 

532.28 98.53 51.33 3.80 1.93 5.40 
9823.56 2080.52 265.03 78.83 14.86 3.37 7.85 

9823.56 9902.21 1569.13 223.86 78.91 11.21 2.85 7.01 
9902.21 9980.86 2906.79 324.34 79.08 20.76 4.12 8.96 
9980.86 RB 10059.51 6724.05 548.45 83.58 48.03 7.06 12.26 
10059.51 10638.75 187.22 133.40 348.04 1.34 0.38 1.40 

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 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 mi. between the current and previous cross 

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 15.120 

INPUT 
Description: 
station Elevation Data n m =  107 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8150.39 1498.46 8158.18 1498.31 8161.26 1498 8166.53 1497.49 8192.67 1497.73 
8194.06 1498 8200.14 1499.23 8209.44 1499.19 8215.34 1498 8216 1497.88 

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

8150.39 .05 9808.36 .03510158.13 .05 

B m k  Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9808.3610158.13 680 667.8 680 .1 .3 

Ineffective Flow n u =  1 
sta L sta R Elev 

12150.3916093.58 1496 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
12150.3916093.58 1496 

CROSS SECTION OUTPUT Profile #1/3 flow 

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

1491.31 Element 
0.29 Wt. n-Val. 

1491.02 Reach Len. ift) 
1489.22 Flow Area isq ft) 

E.G. Slope Ift/ft) 0.001844 Area isq ftl 
0 Total lcfsl 4667.00 Flow lcfs) 
Top Width ift) 287.02 Top Wldth ift) 
Vel Total ift/sl 4.35 Avg. Vel. lft/s) 
Max Chl Dpth (ftl 5.95 Hydr. Depth (ft) 
Conv. Total Icfsl 108689.6 Conv. icfs) 

Left OB 

680.00 

Channel Right 08 
0.035 
667.80 680.00 
1071.85 

Length Wtd. ift) 668.12 Wetted Per. ift) 290.37 
Min Ch El ift) 1485.07 Shear llb/sq ftl 0.42 
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Alpha 
Frctn Loss Ift) 
c & E Loss (ftl 

1.00 Stream Power (lblft s )  1.85 
2.00 Cum Volume lacre-ftl 1.28 194.41 35.44 
0.04 Cum SA (acres) 0.67 58.07 25.21 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need 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 jwnp has occurred hetween this cross section and the previous upstream section 

CROSS SECTION OUTPUT 

E.G. Elev lft) 
Vel Head I f  tl 
W.S. Elev Iftl 
Crit W.S. lft) 
E.G. Slope iftlft) 
Q Total (cfsl 
Top Width Ift) 
Vel Total (ftlsl 
Max Chl Dpth lft) 
Conv. Total Icfs) 
Length Wtd. (ftl 
Min Ch El (it1 
Alpha 
Frctn Loss lft) 
C & E Loss (ft) 

Profile #2/3 flow 

1493.51 Element Left OB Channel 
0.48 Wt. n-Val. 0.035 

1493.03 Reach Len. lft) 680.00 667.80 
1490.47 Flow Area lsq ftl 1671.58 
0.001829 Area (sq ftl 1671.58 
9333.00 Flow (cfs) 9285.35 
507.84 Top Width (ftl 308.14 
5.35 Avg. Vel. (ft/s) 5.55 
7.96 Hydr. Depth (ft) 5.42 

218212.2 Conv. (cfsl 217098.1 
668.24 Wetted Per. (ft) 312.41 
1485.07 Shear (lblsq ftl 0.61 

1.07 Stream Power Ilblft s )  3.39 
2.23 Cum Volume (acre-ftl 8.78 287.44 
0.09 Cum SA (acres) 11.09 63.45 

Right OB 
0.050 
680.00 
73.21 
73.21 
47.65 
199.70 
0.65 
0.37 

1114.0 
199.85 
0.04 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

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

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

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. Ift) 

1494.82 Element Left OB Channel Right OB 
0.67 Wt. n-Val. 0.035 0.050 

1494.15 ReachLen. lft) 680.00 667.80 680.00 
1491.48 Flow Area lsa ftl 2022.81 507.30 

;T i .  slope (ft/ft~ 0.002132 Area ( s q f t ~  
Q Total (cfs) 14000.00 Flow (cfs) 
Top Width (ftl 1132.99 Top Width (ftl 
Vel Total Iftlsl 5.53 Avg. Vel. (ftlsl 
Max Chl D ~ t h  (ftl 9.08 Hydr. Depth (ftl 
conv. TO& (cfs] 303175.4 cbnv. (crsl 292189.8 10985.6 
Length Wtd. (ftl 668.93 WettedPer. lft) 322.31 815.59 
Min Ch El lftl 1485.07 Shear Ilblsq ft) 0.84 0.08 
Alpha 1.40 stream Power (lblft s )  5.57 0.08 
Frctn Loss (ft) 2.23 Cumvolume (acre-ft) 18.71 329.05 74.37 
C & E LOSS (ft) 0.07 Cum SA (acres) 15.85 64.86 52.72 

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 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 O U T P ~  Profile #1/3 flow 

Left Sta Right Sta Flow Area W.P. %Con". HydrD. Velocity 
(ftl (ft) (cfs) (sq ftl (ft) lftl (ftlsl 
LB 9808.36 9878.31 230.15 72.42 30.06 4.93 2.54 3.18 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7  or areater than 1 . 4 .  This mav 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 # 2 / 3  flow 

Left Sta 
(ft) 
LB 9808.36  
9 8 7 8 . 3 1  
9948.27  

Right Sta 
(ft) 
9878.31  
9948.27 
10018.22 
10088.18  

Flow 
(CfS) 

553.77  
2365.09 
2979.34 
2404.46 

982.69 
47.65 

Area 
(sq ft) 
145 .91  
414.23 
473.80 
416.14 
221.49 

7 3 . 2 1  

W.P. 
(ft) 

46 .07  
70 .89  
70 .15  
69 .96  
55.34 

199.85  

% Conv. 

5 . 9 3  
25 .34  
3 1 . 9 2  
25 .76  
10 .53  

0 . 5 1  

Velocity 
(ft/S) 

3.80 
5 .71  
6 .29  
5 . 7 8  
4.44 
0 .65  

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 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  it 10.3 m). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Riaht Sta Flow 
(cfs) 

917.93 
3411.12  
4154.54 
3463.68 
1545.43 

500.78  

Area 
(sq ft) 
198.88  
492.74 
552.30  
494.64 
284.25  
481.84  

W.P. 
(ft) 

52.56 
70 .89  
70 .15  
69.96 
58.76 

569.18  

% conv. 

6.56  
24 .37  
29 .68  
24 .74  
11 .04  

3 . 5 8  

Hydr D. 
(ft) 
3.95  

Velocity 
(ft/S) 

4.62 
6.92 
7.52 
7.00 
5.44 
1 .04  

-~ - -  ~ 

a , . .  Warnlng: D~vlded flow computed for this cross-section. 
Warninq: The velocity head has changed by more than 0.5 ft (0 .15  m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1 .4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 .0  ft ( 0 . 3  m). between the current and previous cross 

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 14.993 

- 

Description: 
Station Elevation Data 

Sta Elev Sta 
8112.38 1 4 9 5 . 0 4  8150.6 
8220 .73  1 4 9 6  8245.39 
8271 .39  1495.56  8504.82 

n m =  
Elev 

1495.4  
1496  

1495 .28  

1 4 0  
Sta 

8197.48  
8256.73  
9 0 2 3 . 3 4  

Elev 
1496 

1496.75 
1494 

Sta 
8209 .23  
8265.98 
9269.04 

Elev 
1496.25  
1496.67  

1494  

sta 
8213.73  
8268.93  

9341 .2  

Elev 
1496.24 

1496  
1494 

14248.93  149014845.59  149014869 .331491 .7614874 .78  149214927 .56  1492  
14978.83  149215055.24  149215062.03  1491.2515150.81  1490 .5115162 .28  1490.27 
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Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 

8112.38 .05 9877.73 .03510114.96 .05 

Bank Sta; Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9877.7310114.96 870 849.5 870 .1 .3 - ~ ~ ~ 

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

8112.38 9820.38 1494 1125016139.47 1491.7 
Blocked Obstructions num= 2 

Sta L sea R Elev Sta L Sta R Elev 
8112.38 9820.38 1494 1125016139.47 1491.7 

CROSS SECTION OUTPUT Profile #1/3 

E.G. Elev (ft) 1489.27 
Vel Head lft) 0.71 
W.S. Elev (ft) 1488.56 
Crit W.S. (ft) 1487.77 
E.G. Slope (ftlft) 0.005696 
Q Total lcfs) 4667.00 
Top Width (ft) 238.10 
vel Total (ftls) 6.53 
Max Chl Dpth (ft) 7.17 
Conv. Total (cfs) 61838.4 
Lenath Wtd. (ftl 850.03 

Element Left OB Channel Right OB 
Wt. n-Val. 0.050 0.035 
Reach Len. (ft) 870.00 849.50 870.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow Icfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 

Min-~h El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

1481.39 Shear (lb/sq ft) 0.66 1.12 
1.07 stream Power Ilblft s )  2.21 7.70 
5.59 Cumvolume (acre-ft) 0.72 181.26 35.44 
0.00 Cum SA lacres) 0.38 54.33 25.21 

, . .  Warnlno: Dlvxded flow com~uted 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 indlcate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev (ft) 
vel Head (ft) 
W.S. Elev lftl 

1491.18 Element 
1.39 Wt. n-Val. 

1489.79 Reach Len. (ft) . . . . 
Crit W.S. (ft) 1489.29 Flow Area (sq ft) 
E.G. Slope (ft/ft) 0.008001 Area (sq ft) 
Q Total (cfs) 9333.00 Flow (cfs) 
Top Width (ft) 256.33 Top Width lft) 
vel Total (ftts) 9.18 Avg. Vel. (ftls) 

Left 08 Channel Right OB 
0.050 0.035 
870.00 849.50 870.00 

Max Chl Dpth (ft) 8.40 ~ydr. Depth (ft) 2.89 4.17 
Conv. Total (cfs) 104340.8 Conv. (cfs) 7023.5 97317.3 
Length Wtd. (ft) 850.19 Wetted Per. (ft) 43.60 219.15 
Min Ch El (ft) 1481.39 Shear (lblsq ft) 1.38 2.04 
Alpha 1.07 Stream Power (lh/ft s )  7.20 19.84 
Frctn Loss Ift) 5.37 Cum Volume (acre-ft) 7.84 267.76 50.10 
c k E LOSS (ft) 0.14 Cum SA (acres) 10.76 59.44 28.57 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). hetween the current and previous cross 

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

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev (ft) 1492.52 Element Left OB Channel Right OB 
Vel Head Ift) 1.34 Wt. n-Val. 0.050 0.035 0.050 
W.S. Elev lft) 1491.18 Reach Len. (ft) 870.00 849.50 870.00 
Crit W.S. (ft) 1491.18 Flow Area (sq ft) 181.48 1201.36 589.04 
E.G. Slope (ftlft) 0.005915 Area (sq ft) 181.48 1201.36 589.04 
Q Total (cfs) 14000.00 Flow (cfs) 993.82 11925.31 1080.87 
Top Width (ft) 1086.58 Top Width (ft) 46.09 221.67 818.82 
Vel Total (ftls) 7.10 Avg. Vel. (ftls) 5.48 9.93 1.83 
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Max Chl Dpth (ft) 9.79 Hydr. Depth (ft) 3.94 5.42 0.72 
conv. Total (cfs) 182034.9 Conv. (cfs) 12922.1 155058.8 14054.0 
Length Wtd. (ft) 851.02 Wetted Per. (ft) 48.93 226.64 818.85 
Min Ch El (ft) 1481.39 Shear (lblsq ft) 1.37 1.96 0.27 
Alpha 1.71 Stream Power (Iblft s )  7.50 19.43 0.49 
Frctn Loss (ft) 4.39 Cum Volume (acre-ft) 17.29 304.34 65.82 
C & E LOSS (ft) 0.05 CumSA (acres) 15.49 60.72 39.97 

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. 
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 #1/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Ift) lft) (CfS) (Sq ft) (ft) Iff) IftIS) 
9701.20 9877.73 242.15 71.79 38.93 5.19 1.91 3.37 

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 #2/3 flow 

Left Sta Rioht Sta Flow Area W.P. % Conv. Hvdr D. Velocitv - 
lftl lftl 1cfs1 lftl 

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 #full flow 

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 

, 
secfion. This may indicate the need for additional crass sections. 

Warnlng: Durlng the standard step iterations, when the assumed water surface was set ewal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The Drogram defaulted to critical depth. 
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~ote: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid, 

water surface was used. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 14.833 

TNPlW -~ - . - 
Description: 
station Elevation Data nun= 138 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8255.53 1492 8345.83 1492.91 8353.2 1492.86 8386.79 1492.84 8394.13 1493.55 
8406.55 1493.22 8411.4 1492.39 8425.29 1492.09 8772.94 1492 8891.98 1490.74 

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

8255.53 .05 9828.49 .035 10139.6 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9828.49 10139.6 890 877.6 890 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

8255.53 9828.49 1489.22 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8255.53 9784 148412255.53 16278 1488.99 ' 

CROSS SECTION OUTPUT Profile #I13 flow 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total Ices) 
Top Width Ift) 
Vel Total Iftls) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El Ifti 
Alpha 
Frctn Loss lft) 
C & E LOSS ift) 

1483.68 Element Left OB Channel Right OB 
0.70 Wt. n-Val. 0.035 

1482.98 Reach Len. ift) 890.00 877.60 890.00 
1482.55 Flow Area lsq ft) 696.12 
0.007622 Area lsq ft) 696.12 
4667.00 Flow lcfs) 4667.00 
284.61 Top Width lft) 284.61 
6.70 Avg. Vel. Iftls) 6.70 
3.36 Hydr. Depth lft) 2.45 

53457.0 Conv. lcfs) 53457.0 
877.60 Wetted Per. Ift) 286.15 
1479.62 Shear Ilblsq ft) 1.16 

1.00 Stream Power Ilblft si 7.76 
1.16 Cum Volume (acre-£ti 0.00 168.20 35.44 
0.17 Cum SA (acres) 0.00 49.60 25.21 

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need for e 
additional cross sections. 

Warning: The conveyance ratio iupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
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warning: � he energy loss was greater than 1.0 ft (0.3 m). hetween the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile 11213 flow 

E.G. Elev (ft) 1485.67 Element Left OB Channel Right OB 
Vel Head iftl 0.94 Wt. n-Val. 0.035 
W.S. Elev iftl 1484.74 ReachLen. (ft) 890.00 877.60 890.00 . . 
Crit W.S. lftl 1483.76 Flow Area (so ft) 1200.76 
E.G. Slope (ftlft) 0.005130 Area isq ft) 
Q Total Icfs) 9333.00 Flow icfs) 
Top Wldth lft) 417 88 Top Wldth (ftl 
Vel Total (ftls) 7.77 Avg. Vel. (ftlsl 
Max Chl Dpth ift) 5.12 Hydr. Depth (ftl 4.12 
Conv. Total lcfs) 130306.7 Conv. (cfs) 130306.7 
Length Wtd. iftl 877.60 Wetted Per. (ft) 293.82 
Min Ch El iftl 1479.62 Shear (lblsq ftl 1.31 
Alpha 1 .OO Stream Power ilblft s )  10.17 
Frctn Loss ift) 2.17 Cum Volume lacre-ftl 5.72 247.31 50.10 
c h E Loss (ft) 0.15 Cum SA (acres1 9.08 54.51 28.57 

Warning: Divided flaw computed for this cross-section. 
warning:   he conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ftl 
Crit W.S. iftl 
E.G. Slope iftlft) 
0 Total lcfsl . . 
Top Width (ftl 
Vel Total iftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El ift) 
Alpha 
Frctn Loss lft) 
C h E Loss ift! 

Element Left OB Channel Right OB 
Wt. n-Val. 0.035 0.050 
Reach Len. (ft) 890.00 877.60 890.00 
Flow Area isq ftl 1602.01 5.44 
Area iss ft) 297.79 1602.01 5.44 
F ~ O W  I C ~ S )  13997.94 2.06 
Top Width (ft) 175.46 297.16 65.96 
Avg. Vel. (ftls) 8.74 0.38 
Hydr. Depth (ftl 5.39 0.08 
Conv. (cfs) 207707.8 30.6 
Wetted Per. iftl 300.18 66.07 
shear Ilblsq ftl 1.51 0.02 
Stream Power Ilblft s )  13.22 0.01 
Cum Volume lacre-ftl 12.50 277.00 59.88 
Cum SA (acres1 13.27 55.66 31.13 

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. 

FLOW DISTRIBUTION OUTPUT Profile f113 flow 

Left sea Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ftl (ftl (CfS) (sq ft) ift) iftl (ftIS1 
LB 9828.49 9890.71 796.50 120.52 46.96 17.07 2.60 6.61 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need £01 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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 11213 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) ift) (CfSl isq ftl lft) iftl 1ftIs) 
LB 9828.49 9890.71 1548.78 204.78 51.00 16.59 4.10 7.56 
9890.71 9952.93 1064.31 177.12 62.29 11.40 2.85 6.01 
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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 #full flow 

Left Sta Right Sta Flow Area W.P. % COW. Hydr D. Velocity 
ift) Iftl (CfS) (Sq ft) (ft) ift) (ft/S) 
LB 9828.49 9890.71 2292.31 275.04 54.60 16.37 5.16 8.33 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 14.666 

INPUT 
Description: 
Station Elevation Data n m =  138 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
8508.51 1489.69 8510.49 1490 8519.07 1491.31 8529.2 1491.62 8534 1490 

Manning's n Values nu,= 3 
Sta n Val Sta n Val Sta n Val 

8508.51 .05 9804.86 .03510134.45 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9804.8610134.45 850 815.8 850 .1 .3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

13108.5116412.38 1487.66 
Blocked Obstructions num= 1 

Sta L sea R Elev 
1320016412.38 1486 
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CROSS SECTION OUTPUT Profile #1 /3  flow 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. SloDe (ft/ft) 
Q Total -(cfsl 
Top Width lftl 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. lftl 
Min Ch El lft) 
Aloha 
~ritn LOSS (ft) 
C & E Loss (ftl 

1482 .35  Element 
0.14  Wt. n-Val. 

1 4 8 2 . 2 1  Reach Len. lft) 
1478 .58  Flow Area lsq ft) 

0 .000528  Area (sq ft) 
4667.00 Flow ICES) 

283 .16  Top Width (ft) 
3 . 0 1  Avg. Vel. (ftls.1 
6 . 9 1  Hydr. Depth (ft) 

203110.5  Conv. lcfs) 
821.76  Wetted Per. (ft) 

1475 .30  Shear (lb/sq ft) 
1 .00  Stream Power (Ib/ft s 
0.24  Cumvolume (acre-ft) 
0.03  Cum SA (acres) 

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

than 0.7 or greater than 1 .4 .  This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile #2 /3  flow 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev Ift) 
Crit W.S. lft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total lft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenoth Wtd. lftl 
~ i n - ~ h  El (f tl 
Alpha 
Frctn Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. lftl 
Flow Area (so ftl . 
Area (sq ft) 
Flow Icfsl 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ftl 
Stream Power llb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.035 

850.00 815.80  850.00 
1751.34  

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

than 0.7 or greater than 1 .4 .  This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile ffull flow 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev (ftl 
Crit W.S. lftl 
E.G. Slope Iftlft) 
Q Total (Cfsl 
Top Width (ft) 
vei Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total Icfs) 
Length Wtd. Ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss lft) 
C & E LOSS (ft) 

1484 .24  Element 
0.85  Wt. n-Val. 

1483 .38  Reach Len. (ft) 
1480 .89  Flow Area (sq ft) 

0.002583 Area lsq ft) 
14000 .00  Flow lcfs) 

355.19  Top Width (ft) 
7 . 4 1  Avg. Vel. Iftls) 
8 .08  Hydr. Depth (ft) 

275475 .6  Conv. (cfs) 
823.67  Wetted Per. (ftl 

1475 .30  Shear (lblsq ft) 
1 . 0 0  Stream Power (lb/ft s) 
0.93  Cum Volume (acre-ft) 
0.22  Cum SA (acres) 

Left OB Channel F 
0.035 

850.00 815.80 
1888.48 
1888.48 

13999.90 
292.35 

7 .41  
6.46 

275473.7 
296.52 

1 .03  
7 .61  

9 .46  241.84 
11 .48  49.73 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed hy more than 0.5 ft ( 0 . 1 5  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. 

0 Warning; The energy loss was greater than 1 . 0  ft (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile # 1 / 3  flow 
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Left Sta Rinht Sta Flow Area W.P. %Conv. HvdrD. Velocitv 
Iftl lft) lcfsl 1s- ftl lftl lftl Iftlsl 

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 #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (it) (CfS) (Sq ft) (ft) (it) (ftls) 
LB 9804.86 9870.78 835.20 188.01 40.23 8.95 5.02 4.44 
9870.78 9936.70 2916.81 485.12 65.92 31.25 7.36 6.01 

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 #full flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (ftl (cfs) lsq £ti ift) (ft) (ft/s) 
LB 9804.86 9870.78 1252.02 206.26 42.51 8.94 5.22 6.07 
9870.78 9936.70 4311.14 516.18 65.92 30.79 7.83 8.35 

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 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 Lt (0.3 m). between the current and previous cross 

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 14.512 

INPUT 
Description: upstream Vineyard Road 
Station Elevation Data nun= 59 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
8726.53 1486.33 8969.32 1486 9737.9 1484 9770.14 1483.69 9772.3 1484 

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

8726.53 .05 9820.66 .03510191.55 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9820.6610191.55 140 120.4 150 .1 .3 

CROSS SECTION OUTPUT Profile #1/3 flow 
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E.G. Elev ift) 
Vel Head (ftl 
W.S. ~lev'lft) 
Crit W.S. (ft) 
E.G. Slope iftlft) 
Q Total ICES) 
Top Width iftl 
vei Total ift/s) 
Max Chl Dpth ift) 
Conv. Total icfs) 
Length Wtd. ift) 
Min Ch El ift) 
Alpha 
Frctn Loss (ft) 
C & E Loss ift) 

1482.08 Element 
0.03 Wt. n-Val. 

1482.05 Reach Len. ift) 
1478.31 Flow Area isq ft) 
0.000180 Area isq ft) 
4667.00 Flow (cfs) 
2301.87 Top Width (ft) 

0.96 Avg. Vel. iftls) 
6.75 Hydr. Depth (ft) 

348121.9 Conv. icfs) 
129.27 Wetted Per. (ft) 
1475.30 Shear ilblsq ft) 

2.04 Stream Power ilb/ft s) 
0.05 Cum Volume lacre-ft) 
0.02 Cum SA (acres) 

Left OB Channel Right 08 
0.050 0.035 0.050 
140.00 120.40 150.00 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev (ft) 
Vel Bead i ft) 
W.S. Elev (ft) 
Crit W.S. ift) 
E.G. Slope iftlft) 
Q Total icfs) 
Top Width ift) 
Vel Total ift/s) 
Max Chl Dpth ift) 
Conv. Total (cfs) 
Length Wtd. ift) 
Min Ch El ift) 
Alpha 
Frctn Loss ift) 
C & E Loss ift) 

Element 
Wt. *-Val. 
Reach Len. ift) 
Flow Area isq ft) 
Area isq ft) 
Flow (cfs) 
Top Width (it) 
Avg. Vel. iftls) 
Hydr. Depth ift) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lblft s 
Cum Volume [acre-ft) 
Cum SA [acres) 

Left OB 
0.050 
140.00 
0.63 

Channel Right OB 
0.035 0.050 
120.40 150.00 
2047.18 4113.65 
2047.18 4113.65 

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 

CROSS SECTION OUTPUT 

E.G. Elev ift) 
Vel Head (ft) 
W.S. Blev ift) 
Crit W.S. ift) 
E.G. Slope (ftlft) 
Q Total icfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total icfs) 
Lenoth Wtd. rft) 
~in-ch El ift) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Profile #full 

Element Left OB Channel Right OE 
Wt. n-Val. 0.050 0.035 0.050 
Reach Len. Ift) 140.00 120.40 150.00 
Flow Area isa ftl 1.59 2179.75 4833.08 
Area isq ft) 
Flow icfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth ift) 
cbnv. icrs) 28.4 300365.4 255782.2 
Wetted Per. ift) 3.44 372.76 2035.66 
Shear ilblsq Et) 0.02 0.23 0.09 
stream Power ilblft s )  0.01 0.80 0.13 
Cum Volume (acre-£ t) 9.45 203.74 12.65 
Cum SA (acres) 11.45 43.51 9.37 

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. 

FLOW DISTRIBUTION OUTPUT Profile 4113 flow 

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

~ ~~ 
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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 

FLOW DISTRIBUTION OUTPUT Profile 8213 flow 

W.P. %Conv. HydrD. V Left Sta Right Sta Flow Area elocity 
(ft) Ifti (cfs) (ss ft) (ft) (ft) 1ft/si 
9711.25 9820.66 0.17 0.63 2.17 0.00 0.30 0.26 
LB 9820.66 9894.84 376.74 223.11 75.09 4.04 3.01 1.69 
9894.84 9969.02 1354.66 478.51 

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 #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(fti Ift) (CfS) (sq ft) (ft) (ft) ift/s) 
9711.25 9820.66 0.71 1.59 3.44 0.01 0.48 0.45 
LB 9820.66 9894.84 576.61 249.62 75.09 4.12 3.37 ?.31 

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 tor additional cross sections 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 14.489 

INPUT 
Description: Vineyard Road 
Station Elevation Data num= 15 

Sta Elev Sta Elev Sta Elev Sta  lev Sta Elev 
8620.64 1486.71 8955.38 1486 9357.19 1484 9704.69 1482 9795.46 1480 
10000 147810146.97 147810220.44 148010317.67 148210608.19 1482 

10982.01 1481.9211180.64 1481.4512040.64 1481.6112580.64 148213130.64 1484 

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 Contr. Expan. 
9704.6910220.44 55 52.7 55 .1 .3 () Blocked Obstructions num= 2 - Sta L sea R Elev Sta L Sta R Elev 

8620.6410317.67 1480.7513120.6413130.64 1484 

CROSS SECTION OUTPUT 

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

Profile #I13 flow 

1482.01 Element 
0.24 Wt. n-Val. 

1481.77 ReachLen. lft) 
1481.77  low Area (sq ft) 
0.011005 Area lsq ft) 
2730.00 Flow (cfs) 
1801.68 Top Width (ft) 

3.44 Avg. Vel. lft/s) 
1.02 Hydr. Depth lft) 

26023.8 Conv. (cfs) 
52.88 Wetted Per. lit) 

1480.75 Shear llb/sq ft) 
1.33 Stream Power llb/ft s )  
0.37 Cum Volume (acre-ftl 
0.03 CumSA (acres) 

Left OB Channel 
0.035 

55.00 52.70 
490.09 
490.09 

Right OB 
0.035 
55.00 
303.86 
303.86 
590.94 
1296.52 

1.94 
0.23 

5633.2 
1296.53 

0.16 
0.31 
0.19 
0.82 

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 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 suhcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total lcfs) 
Top Width lft) 
Vel Total (ft/s) 
Max Chl Dpth lft) 
Con". Total lcfs) 
Length wtd. ift) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS (ft) 

1482.53 Element 
0.30 Wt. n-Val. 

1482.23 Reach Len. lft) 
1482.23 Flow Area lsq ft) 
0.010196 Area lsq ft) 
7260.00 Flow (cfs) 
2979.65 Top Width lft) 

3.71 Avg. Vel. (ftls) 
1.48 Hvdr. De~th (ft) 

71897.7 Conv. Icfs) 
53.17 Wetted Per. (ft) 

1480.75 Shear llb/sq ft) 
1.39 Stream Power (lhlft s )  
0.41 Cum Volume lacre-ft) 
0.07 CumSA (acres) 

Left OB Channel 
0.035 0.035 
55.00 52.70 

Right OB 
0.035 
55.00 

1223.34 
1223.34 
3324.54 
2423.75 

2.72 
0.50 

32923.8 
2423.76 

0.32 
0.87 
0.77 
1.53 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1.0 ft 10.3 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 suhcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev lft) 

1482.85 Element 
0.37 Wt. n-Val. 

1482.48 Reach Len. lft) 

Left OB Channel Right OB 
0.035 0.035 0.035 
55.00 52.70 55.00 

Crit W.S. Ift) 1482.48 Flow Area lsq ft) 20.15 857.60 1839.08 
E.G. Slope lft/ft) 0.010674 Area (sqft) 20.15 857.60 1839.08 
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0 Total lcfsl 11900.00 Flow ICES) 34.20 5279.45 6586.35 . . . . 
Top Width lft) 3092.05 Top Width (ft) 83.67 515.75 2492.63 
Vel Total (ft/s) 4.38 Avg. Vel. (ft/s) 1.70 6.16 3.58 
Max Chl Dpth Iftl 1.73 Hydr. Depth (ft) 0.24 1.66 0.74 
Canv. Total lcfs) 115183.8 Conv. lcfsl 331.0 51101.5 63751.3 
Lenoth Wtd. lft) 53.37 Wetted Per. (ft) 83.67 515.76 2492.65 
~ i n - ~ h  El lft) 1480.75 Shear (lb/sq ft) 0.16 1.11 0.49 
Alpha 1.25 Stream Power (lh/ft s )  0.27 6.82 1.76 
Frctn Loss lft) 0.44 Cum Volume (acre-ft) 9.41 199.55 1.16 
C & E LOSS lft) 0.07 Cum SA (acres) 11.31 42.29 1.57 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). 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 ansyer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #I13 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) ICfS) ISq ft) (ft) lft) Ift/S) 
LB 9704.69 9807.84 261.22 70.64 92.57 9.57 0.76 3.70 
9807.84 9910.99 469.45 104.86 103.15 17.20 1.02 4.48 

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 prevlous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (SCI ft) (ft) (ft) (ft/S) 
9596.29 9704.69 4.72 4.64 40.15 0.06 0.12 1.02 

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 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
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than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) (CfS) ISB ft) lft) (ft) Ift/S) 
9596.29 9704.69 34.20 20.15 83.67 0.29 0.24 1.70 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: The velocity head has changed hy more than 0.5 ft 10.15 ml. 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. 

0 CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 14.479 

INPUT 
Description: Vineyard Road downstream 
station Elevation Data num= 89 

Sta Elev Sta Elev sta Elev Sta  lev Sta Elev 
8543.14 1484.37 8652.76 1484.37 8665.5 1486 8673.28 1486.35 8680.99 1486.6 
8690.08 1486.57 8690.3 1486 8691.05 1485.99 8705.1 1486 8716.31 1486.18 

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

8543.14 .05 9852.83 ,03510238.02 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9852.8310238.02 700 695.7 700 .I .3  

Ineffective Flow num= 2 * sta L sta R Elev Sta L Sta R Elev 
8543.14 9852.83 1483.9110238.0216648.48 1482 

Blocked Obstructions mum= 1 
Sta L Sta R Elev 
1023916648.48 1482 
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CROSS SECTION OUTPUT Profile #I13 flow 

E.G. Elev ift) 
vel Head ift) 
W.S. Elev ift) 
Crlt W.S. lftl . . 
E.G. Slope ift/ft) 
Q Total icfs) 
Top Width (ft) 
Vel Total iftls) 
Max Chl Dpth ift) 
Conv. Total lcfs) . . 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. ift) 700.00 
Flow Area lsa ft) . 
Area lsq ft) 
Flow icfs) 
Top Width ift) 
Avg. Vel. (ftls) 
Hvdr. De~th ift) 
cbnv. (cis) 
Wetted Per. ift) 
Shear ilblsq ft) 
stream Power ilblft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel F 
0.035 
695.70 
340.14 
340.14 
4667.00 
204.40 
13.72 
1.66 

20250.5 

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 OUTPUT Profile #2/3 flow 

E.G. Elev ift) 
Vel Head ift) 
W.S. Elev (ft) 
Crit W.S. ift) 
E.G. Slope (ftlft) 
Q Total icfs) 
Top Width ift) 
Vel Total (ftls) 
Max Chl Dpth I ft) 
Conv. Total icfs) 
Length Wtd. ift) e Min Ch El ift) 
Alpha 
Frctn Loss ift) 
C & E LOSS ift) 

1481.48 Element 
0.98 Wt. n-Val. 

1480.50 Reach Len. ift) 
1479.73 Flow Area isq ft) 
0.006348 Area isq ft) 
9200.00 Flow (cis) 
321.76 Top Width (ft) 
7.93 Avg. Vel. Iftls) 
5.84 Hydr. Depth ift) 

115473.1 Conv. (cfs) 
695.70 Wetted Per. ift) 
1474.66 Shear (lblsq ft) 

1.00 Stream Power llblft s 
3.58 Cum Volume iacre-ft) 
0.07 CumSA (acres) 

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

Note: Hydraulic jump has occurred between this cross section and the previous upstream section 

CROSS SECTION OUTPUT 

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

Profile #full flow 

1482.01 Element 
1.12 Wt. n-Val. 

1480.89 Reach Len. ift) 
1480.16 Flow Area (sq ft) 
0.006360 Area isq ft) 
10900.00 Flow icfs) 
322.60 Top Width (ft) 
8.48 Avg. Vel. (ftls) 
6.23 Hydr. Depth ift) 

136675.1 Conv. icfs) 
695.70 Wetted Per. (ft) 
1474.66 Shear ilb/sq ft) 

1.00 Stream Power Ilblft s )  
3.52 Cum Volume iacre-ft) 
0.08 Cum SA (acres) 

Left OB Channel Right OB 
0.035 

700.00 695.70 700.00 
1284.95 
1284.95 
10900.00 
322.60 
8.48 
3.98 

136675.1 

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 

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

0 Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
(ft) ift) ICfS) ISY ft) ift) ift) iftls) 
9929.87 10006.91 1068.30 85.65 50.73 22.89 1.70 12.47 
10006.91 10083.94 3135.52 193.18 77.07 67.18 2.51 16.23 
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Warning: The velocity head has changed by more than 0 . 5  ft (0 .15  m). This may indicate the need for 
additional cross sections. 

Warnlng: 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 # 2 / 3  flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) Iftl lcfs) (sq ft) lftl lft) Iftlsl 
LB 9852.83 9929.87 186 .81  50.35 38 .20  2 .03 1 . 3 3  3 . 7 1  
9929.87 10006.91 2302.94 301.65 77.53 25.03 3 .92  7 . 6 3  
1 0 0 0 6 . 9 1  10083.94 4116.83 426.44 77.07 44.75 5 .54  9 . 6 5  
10083 .94  10160.98 2222.20 294.57 77 .07  24.15 3 .82  7 . 5 4  
10160 .98  RB 10238.02 371.23 86.67 53.00 4 .04  1 . 6 5  4 . 2 8  

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. 

Note: Hydraulic jump has occurred hetween this cross section and the previous upstream section 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
fftl fftl fcfsl fsa ftl lftl Ift) Iftlsl 

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. 

Note: Hydraulic jump has occurred between this cross section and the previous upstream section 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 14.347 

INPUT 
Description: 
station Elevation Data nun= 9 7  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8512.04 1483.05 8551.76 1483 .54  8557.37 1483.53 8567.11 1483 .5  8570.97 1482.13 
8574.61 1482 8583.42 1481 .83  8584 .15  1482 8588.5  1483 .04  8594.86 1483 .28  
8600.43 1482.25 8625.77 1482.52 8669.36 1482 8908.25 1480 .15  9016.41 14R0 

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

8512.04 . 0 5  9797.83 ,03510172.79 . 0 5  

a Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9797.8310172.79 800 740.2  800 .1 .3  

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

8512.04 9790 1478 10172.816529.76 1478 
Blocked Obstructions nun= 2 
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Sta L Sta R Elev Sta L Sta R Elev 
8512.04 9790 1477.2 1017816529.76 1478 

CROSS SECTION OUTPUT Profile #1/3 flow 

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

Element 
Wt. n-Val. 
Reach Len. ift) 
Flow Area i sa f t) 

Left 08 Channel Right OB 
0.035 

800.00 740.20 800.00 

E.G. Slope ift/ft) 
Q Total icfs) 
Top Width ift) 
Vel Total iftls) 

Area isq ftl 
Flow icfsl 
Top Width ift) 
Avg. Vel. iftlsl 
Hydr. Depth ift) Max Chl Dpth iftl 

Conv. ~otal l c f s )  
Lenoth Wtd. iftl 

Conv. lcfs) 
Wetted Per. ift) 
Shear ilblsq ft) 
Stream Power ilb/ft s )  
Cum Volume lacre-ft) 
Cum SA (acres) 

~in-ch El if t) 
Alpha 
Frctn Loss lftl 
C & E LOSS iftl 

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. 

Note: Hydraulic jump has occurred between this cross section and the previous upstream section. 

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev ift) 
Vel Head iftl 

1477.83 Element 
0.75 Wt. n-Val 

Left OB Channel Right OB 
0.035 . . 

W.S. Elev (ft) 
Crit W.S. iftl 
E.G. Slope iftlftl 

1477.09 ReachLen. ift) 
1475.94 Flow Area isq ft) 
0.004245 Area isq ftl 
9200.00 Flow icfs) 
332.25 Top Width ift) 

Q Total Icfsl 
TOD Width ift) 
vei Total ift/s) 
Max Chl Dpth iftl 
conv. Total lcfsl 
Length Wtd. ift) 
Min Ch El ift) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

6.94 A V ~ .  Vel. ift/sl 6.94 
6.55 Hydr. Depth Iftl 3.99 

141203.1 Con". icfsl 141203.1 
740.21 WettedPer. ift) 333.84 
1470.54 Shear ilblsq ft) 1.05 

1.00 Stream Power ilblft sl 7.30 
2.54 Cumvolume iacre-ft) 4.77 157.17 
0.05 Cum SA (acres) 7.68 35.52 

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

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev iftl 1478.40 Element Left OB Channel Right OB 
0.035 

800.00 740.20 800.00 
1485.25 

38.87 1485.25 
10900.00 

Vel Head ift) 
W.S. Elev lftl 
Crit W.S. (ftl 
E.G. Slope ift/ft) 

0.84 Wt. n-Val. 
1477.56 Reach Len. ift) 
1476.29 Flow Area isq ft) 
0.004127 Area isg ft) 
10900.00 Flow icfs) Q Total icfs) 

Top Width ift) 
Vel Total Ift/s) 

504.34 Top Width (ft) 
7.34 Avg. Vel. iftls) 
7.02 Hydr. Depth ift) 

169664.7 Conv. (cfs) 
740.22 Wetted Per. ift) 
1470.54 Shear ilb/sq ftl 

1.00 Stream Power ilblft s )  
2.54 Cum Volume (acre-ft) 
0.05 Cum SA (acres) 

Max Chl ~ p t h  if;) 
Conv. Total icfs) 
Length Wtd. ift) 
Min Ch El ift) 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

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 #1/3 flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
ift) ift) (CfSl isq ftl iftl iftl ift/S) 
LB 9797.83 9872.82 442.74 101.65 52.24 9.49 1.95 4.36 
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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. 

Note: Hydraulic jump has occurred between this cross section and the previous upstream section. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl ift) iCfS) isq ft) ift) ift) iftlS) 
LB 9797.83 9872.82 1067.22 182.48 56.68 11.60 3.25 5.85 

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
ift) ift) (CfS) isq ft) ift) ift) ift/S) 
LB 9797.83 9872.82 1310.00 209.62 58.10 12.02 3.64 6.25 

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: Queen Creek 
REACH: Upper main RS: 14.207 

INPUT 
Description: 14.204 
Station Elevation Data n m =  190 

Sta Elev Sta Elev S t n  Flpv stn Flev 9 f a  v l  nrr 

~ ~ -. . 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8575.62 .05 9816.06 .03510203.73 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9816.0610203.73 950 941.5 980 .I -3 

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

8575.62 9790 147610203.7316563.67 1478 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8575.62 9816.61 1474 1020416563.67 1476 

CROSS SECTION OUTPUT Profile #1/3 flow 

E.G. Elev (ft) 
vel Head lft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lftlft) 
Q Total Icfs) 
Top Width (ft) 
Vel Total Ift/s) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Lenath Wtd. lftl 

---r--- 

Frctn Loss lft) 
C & E LOSS lft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.035 
Reach Len. lft) 950.00 941.50 980.00 
Flow Area lsq ft) 987.01 
Area lsq ft) 987.01 
Flow (cfs) 4667.00 
Top Width lft) 312.32 
Avg. Vel. lft/s) 4.73 
Hydr. Depth lft) 3.16 
Con". lcfs) 90070.1 
Wetted Per. (ft) 313.20 
Shear llh/sq ft) 0.53 
stream Power Ilblft s )  2.50 
Cum Volume lacre-ft) 85.20 
Cum SA (acres) 26.49 

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

CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev (ft) 
Vel Head lftl . . 
W.S. Elev lft) 1474.66 
Crit W.S. lft) 1472.85 
E.G. Slope (ft/ft) 0.002840 
Q Total lcfs) 9200.00 
Top Width Ift) 722.27 
Vel Total lft/s) 6.09 
Max Chl Dpth lft) 7.65 
Canv. Total lcfs) 172624.8 
Length Wtd. lft) 941.50 
Min Ch El (ft) 1467.01 
Alpha 1.00 
Frctn Loss Ift) 3.27 
C & E Loss lft) 0.02 

Element Left OB Channel Right OB 
Wt. n-Val. 0.050 0.035 
Reach Len. (ft) 950.00 941.50 980.00 
Flow Area lsq ft) 2.54 1508.89 
Area (sq ft) 237.49 1508.89 
Flow Icfs) 2.60 9197.40 
Top Width (ft) 382.25 340.02 
Avg. Vel. lftls) 1.02 6.10 
~vdr. Death lft) 0.53 4.44 . . ~ ~ - - -  

Conv. lcfs) 48.8 172575.9 
Wetted Per. (ft) 4.90 341.24 
Shear Ilblsq ft) 0.09 0.78 
Stream Power (lblft s )  0.09 4.78 
Cum Volume (acre-ft) 2.59 133.09 
Cum SA (acres) 4.17 29.81 

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 OUTPUT Profile #full flow 

E.G. Elev Ift) 1475.81 Element Left OB Channel Right OB 

@ ? ~ ? ~ ~ " ( ~ ~ ~ ;  0.65 Wt. n-Val. 
0.050 0.035 

1475.16 Reach Len. (ft) 950.00 941.50 980.00 
1473.27 Flow Area (sg ft) 5.26 1679.30 

E.G. Slope Iftlftl 0.002894 Area lsq ft) 434.51 1679.30 
Q Total lcfs) 10900.00 Flow lcfs) 7.38 10892.62 
Top Width (ft) 764.55 Top Width lft) 414.99 349.56 
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Vel Total (ftlsl 6.47 Avg. Vel. (ft/s) 1.40 6.49 
Max Chl Dpth (ft) 8.15 Hydr. Depth (ftl 0.85 4.80 
Conv. Total Icfsl 202606.4 Conv. (cfsl 137.2 202469.2 
Length Wtd. (ft) 941.50 WettedPer. (ftl 6.39 350.89 
Mln Ch El (ft) 1467.01 Shear Ilbtsq ft) 0.15 0.86 
Alpha 1.00 Stream Power (lb/ft s )  0.21 5.61 
Frctn Loss (ftl 3.26 Cum Volume (acre-ftl 4.74 149.24 
C & E LOSS (ft) 0.02 Cum SA (acres1 4.53 30.72 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). hetween the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #I13 flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
Iftl (ftl ICES) (sq ftl (ftl (ft) Iftlsl 
LE 9816.06 9893.59 597.55 146.47 52.94 12.80 2.78 4.08 

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 11213 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ft) (CfS) (Sq ft) (ft) (ftl (ft/SI 
9692.02 9816.06 2.60 2.54 4.90 0.03 0.53 1.02 
LB 9816.06 9893.59 1278.59 234.53 57.66 13.90 4.11 5.45 

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 #full flow 

Left Sta Right Sta Flow w e a  W.P. % Conv. Hydr D .  Velocity 
fftl fftl IF;" ftl Iftl If+) 

Warning : 
Warning: 

Divided flow computed for this cross-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. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 14.029 

INPUT 
Description: 
Station Elevation Data num= 160 

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

8587.49 .05 9845.46 .03510221.65 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9845.4610221.65 840 838.6 840 .1 .3 

Ineffective Flow num= 1 
Sta L sta R Elev 

10221.6516573.13 1472 
Blocked Obstructions n m =  1 

sta L Sta R Elev 
1022216573.13 1472 

CROSS SECTION OUTPUT Profile #I13 flow 

E.G. Elev (ft) 1470.20 Element Left OB Channel Right OB 
Vel Head If t) 0.47 Wt. n-Val. 0.035 
W.S. Elev lft) 1469.73 Reach Len. (ft) 840.00 838.60 840.00 
Crit W.S. (ft) 1468.87 Flow Area (sq ft) 846.58 
E.G. Slope (ftlft) 0.004424 Area lsq ft) 846.58 
0 Total (cfsl 4667.00 Flow Icfsl 4667.00 
Top Width (ft) 308.74 Top Width lft) 
vel Total (ftls) 5.51 Avg. Vel. Iftls) 
Max Chl Dpth lft) 5.35 Hydr. Depth lft) 
Conv. Total (cfs) 70162.9 Conv. (cfs) 
Length Wtd. (ft) 838.60 Wetted Per. (ft) 
Min Ch El lft) 1464.38 Shear llb/sq ft) 
Alpha 
Frctn Loss lft) 
C & E Loss lft) 

1.00 Stream  owe; Ilblft s )  
3.15 Cum Volume (acre-ft) 
0.02 Cum SA (acres) 

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 OUTPUT Profile #2/3 flow 

E.G. Elev lft) 1471.95 Element Left OB 
Vel Head lft) 0.77 Wt. n-Val. 
W.S. Elev lft) 1471.17 ReachLen. lft) 840.00 
Crit W.S. lft) 1470.02 Flow Area (sq ft) 
E.G. Slope Iftlftl 0.004339 Area lsq ft) 
Q Total lcfs) 9200.00 Flow lcfs) 
Top Width lft) 322.38 Top Width (ft) 
Vel Total Iftls) 7.06 Avg. Vel. (ft/s) 
Max Chl Dpth lft) 6.79 Hydr. Depth lft) 
Conv. Total (cfs) 139671.5 Conv. (cfs) 
Length Wtd. lft) 838.60 Wetted Per. lft) 
Min Ch El lftl * 1464.38 Shear llb/sq ftl 
Alpha 1.00 Stream Power llb/ft s )  
Frctn Loss lft) 2.83 Cum Volume (acre-ft) 
C & E LOSS lft) 0.05 Cum SA (acres) 

Channel Right OB 
0.035 
838.60 840.00 
1302.37 

Killenhouse FRS Upper Main, ?hree Rows 
Page112of 136 



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

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev (ft) 
Vel Head ( ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
vel Total (ftts) 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El Ift) 
Aloha 
~ r k n  Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (Et) 
Avg. Vel. (ft/s) 
Hydr. Depth (ftl 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lb/sq ft) 
Stream Power (lb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

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 #I13 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (CfS) (sq ft) (ftl (ft) (ft/S) 
LB 9845.46 9920.70 316.54 67.73 29.77 6.78 2.35 4.67 

was greater than 1.0 ft (0.3 m). between the current and previous cross 
may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (ss ft) (ft) (ft) (ft/S) 
LB 9845.46 9920.70 655.86 116.95 39.60 7.13 3.03 5.61 

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 OUTPW Profile #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (Et) (ft) (ftlsl 
LB 9845.46 9920.70 800.67 136.69 42.57 7.35 3.29 5.86 
9920.70 9995.94 3996.42 450.54 75.30 36.66 5.99 8.87 

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: Queen Creek 
REACH: Upper main RS: 13.870 

@ INPU'I 
Description: 
Station Elevation Data n u =  163 

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

8558.7 .05 9848.47 .03510201.97 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9848.4710201.97 720 706.24 720 .I .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8558.7 9848.47 1473.4310202.9716526.19 1470 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8558.7 9800 1470 1020216526.19 1470 

CROSS SECTION OUTPUT Profile 11113 flow 

E.G. Elev lftl 1467.03 Element Left OB Channel Right OB 
Vel Head Ift) 0.40 Wt. n-Val. 0.035 
W.S. Elev lft) 1466.63 Reach Len. lft) 720.00 706.24 720.00 
Crit W.S. lft) 1465.49 Flow Area lsq ftl 920.49 
E.G. Slope Iftlftl 0.003229 Area lsq ftl 
0 Total Icfs) 4667.00 Flow Icfs) 
Top width lftl 
Vel Total Iftls) 
Max Chl Dpth lft) 
Conv. Total Icfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS Iftl 

299.19 Top Width lftl 
5.07 ~ v g .  Vel. Iftlsl 
5.42 Hydr. Depth Iftl 

82132.6 Conv. lcfsl 
706.24 Wetted Per. Iftl 
1461.21 Shear Ilblsq ft) 

1.00 Stream Power Ilblft sl 
2.06 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

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 OUTPUT Profile #2/3 flow 

E.G. Elev lft) 
Vel Head lft) 

1469.07 Element 
0.60 Wt. n-Val - 

W.S. Elev Ift) 1468.46 Reach Len. lft) 
Crit W.S. lft) 1466.63 Flow Area lsq ft) 
E.G. Slope ILtIftl 0.002700 Area lsq ft) 
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Q Total lcfsl 9200.00 Flow (cfsl 
Top Width If t) 306.18 Topwidth lftl 
Vel Total (ft/sl 6.24 Avg. Vel. Iftls) 
Max Chl Dpth (ft) 7.25 Hydr. Depth lftl 
Con". Total (cfs) 177040.2 Conv. (cfs) 
Length Wtd. (ftl 706.24 Wetted Per. lft) 
Min Ch El (ft) 1461.21 Shear Ilbisq ft) 
Alpha 1.00 Stream Power (lblft sl 
Frctn Loss lftl 1.94 Cum Volume lacre-ftl 
C & E Loss (ftl 0.00 Cum SA (acres) 

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

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head I ftl 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope lft/ftl 
Q Total (cfs) 
Top Width (ftl 
vel Total (ft/sl 
Max Chl Dpth If t I 
Conv. Total lcfsl 
Length Wtd. lft) 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

Profile #full flow 

1469.68 Element 
0.69 Wt. n-Val. 

1468.99 Reach Len. (ftl 
1467.00 Flow Area i s q  ftl 
0.002705 Area lsq ftl 
10900.00 Flow (cfs) 
308.19 Top Width lftl 
6.66 Avg. Vel. lft/s) 
7.78 Hydr. Depth lft) 

209564.3 Conv. (cfs) 
706.24 Wetted Per. lftl 
1461.21 Shear llb/sq ftl 

1.00 Stream Power (lb/ft sl 
1.96 Cum Volume lacre-ftl 
0.01 Cum SA (acres) 

Left OB Channel Right OB 
0.035 

720.00 706.24 720.00 
1636.57 

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

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hvdr D. Velocitv 
lftl lftl Iftl 

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

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lft) (ftl ICfS) (sq ft) Iftl (ftl (ftlS1 
LB 9848.47 9919.17 995.40 166.04 36.44 10.82 4.69 6.00 
9919.17 9989.87 2035.96 332.71 70.80 22.13 4.71 6.12 
9989.87 10060.57 1451.62 271.44 70.70 15.78 3.84 5.35 
10060.57 10131.27 2115.60 340.38 70.76 23.00 4.81 6.22 
10131.27 RE 10201.97 2601.42 364.13 61.42 28.28 6.21 7.14 

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrU. Velocity 
(ftl (ftl I c ~ s I  1sq ft) lftl Iftl (ft/SI 
LB 9848.47 9919.17 1165.19 185.07 37.94 10.69 5.03 6.30 
9919.17 9989.87 2438.62 369.96 70.80 22.37 5.23 6.59 
9989.87 10060.57 1805.07 308.70 70.70 16.56 4.37 5.85 
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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. 

RIVER: Queen Creek 
REACH: Upper main RS: 13.736 

INPUT 
Description: 
station Elevation Data nun= 128 

sta Elev Sta Elev sta Elev Sta Elev sta Elev 
8481.19 1469.83 8503.13 1470 8543.72 1470 9145.76 1470 9778.58 1470.56 
9784.88 1470 9798.95 1470 9813.84 1470.8 9821.38 1470 9837.65 1468 

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

.05 9813.84 .03510223.65 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9813.8410223.65 1080 1040.5 1050 .1 .3 

Ineffective Flaw n u =  1 
Sta L Sta R . Elev 

10223.6516469.93 1468 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
1085216469.93 1468 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev lft) 
Crit W.S. lftl . . 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total lftls) 
Max Chl Dpth (ft) 
conv. ~otkl ~cfs) 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

Profile #1/3 flow 

1464.97 Element 
0.39 Wt. n-Val. 

1464.57 ReachLen. (ft) 
1463.04 Flow Area fso ft) 
0.002650 Area (sq ft) 
4667.00 Flow lcfs) 
264.60 Top Width (ft) 
5.03 Avg. Vel. Iftls) 
4.98 Hydr. De~th (ft) 

90659.2 cbnv. I C ~ S )  
1040.50 Wetted Per. (ft) 
1459.59 Shear Ilblsq ft) 

1.00 Stream Power (lblft s )  
5-16 Cum Volume (acre-ft) 
0.11 CumSA (acres) 

Left OB Channel Right OB 
0.035 

1080.00 1040.50 1050.00 

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need for 

a 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 f; (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
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CROSS SECTION OUTPUT Profile #2/3 flow 

E.G. Elev Lftl 
Vel Head (ft) 
W.S. Elev iftl 
Crlt W.S. (ft) 

E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width ( f t I 
Vel Total (ft/s) 
Max Chl Dpth iftl 
Conv. Total icfs) 
Length wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E Loss (ftl 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ftl 

9200.00 Flow (cfs) 
326.90 Top Width ift) 
6.17 Avg. Vel. (ft/s) 
6.94 Hydr. Depth (ftl 

173813.9 Conv. (cfs) 
1040.50 Wetted Per. (ftl 
1459.59 Shear iIb/sq ftl 

1-00 Stream Power ilb/ft sl 
4.91 Cum Volume iacreft) 
0.12 Cum SA iacres) 

Left OB Channel Right OB 
0.035 

1080.00 1040.50 1050.00 
1490.99 
1490.99 

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 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 (0.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev (ftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total (cfs) 
Top Width (ftl 
vei Total (ft/s~ 
Max Chl Dnth lftl 
Conv. Total (cfs) 
Length Wtd. ift) 
Mln Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

Element Left OB Channel Right OB 
Wt. n-Val. 0.035 
Reach Len. iftl 1080.00 1040.50 1050.00 
Flow Area isq ftl 1662.46 
Area isq ftl 
Flow Icfsl 
Top Width (ft) 
A"&. vel. (ft/s~ 
Hydr. Depth (ft) 
Conv. icfsl 
Wetted Per. (ftl 
Shear ilb/sq ftl 
Stream Power (lb/ft s )  
Cum Volume iacre-ftl 
Cum SA lacres) 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance] is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Left Sta 
(ftl 
LB 9813.84 

Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) iCf.5) (sq ftl (ftl (ftl ift/s1 
9895.80 195.99 59.91 31.12 4.20 1.94 3.27 

9895.80 9977.76 2087.28 364.99 82.04 44.72 4.45 5.72 
9977.76 10059.73 1574.50 308.08 81.97 33.74 3.76 5.11 
10059.73 10141.69 809.23 194.01 70.00 17.34 2.78 4.17 

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 m). between the current and previous cross 
section. This may indicate the need far additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta a if,) 
Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
iftl ICES) isq ft) ift) Iftl ift/SI 

LB 9813.84 9895.80 564.18 135.54 46.82 6.13 2.92 4.16 

~ - -  
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e warning: The velocity head has changed by more than 0 . 5  ft (0 .15  m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OOTPUT Profile #full flow 

 eft sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl iftl lcfsl isq ftl ift) lft) Ift15) 
LB 9813.84 9895.80 715 .93  160 .61  50.97 6 .57 3 .18  4.46 

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  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 13 .539  

INPUT 
Description: 
Station Elevation Data num= 8 8  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8582.12 1465 .1  8632.38 1465.71 9205.41 1465 .27  9572.19 1465.27 9838.78 1464 .88  
9853.96 1464 9884.33 1462 9913.39 1460 9941.91 1458 9970.43 1456 
9996.96 1454.1410044.91 1455.6410075.25 1454 .37  10087 145410095.34 1453.74 

10095.83 145410099.56 145610103.29 145810107.08 146010110.25 1461 .75  
10111 .31  146210116.88 1463.35 10127 .3  1463.4510134.02 146210135.91 1461 .56  
10148.94 1460.5910158.23 1460.7410333.22 146010477.28 146010517.48 1460  
10732.29 1460 10926.8 146011097.79 146011165.21 1461.26 11170.3 1460 .93  
11187.66 146011190.31 1459.8411207.48 1459.3711225.98 1459.8512068.22 1458  
12486.32 145812662.53 1459.412665.49 146012674.29 1461.81 12688.4 1460.96 

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

8582.12 .05 9838.78 .03510116.88 .05  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9838.7810116.88 1000  993 .9  1000 .1 . 3  

Ineffective Flow n u =  1 
Sta L Sta R Elev 

10116.8816518.44 1463 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
1011716518.44 1462 

CROSS SECTION OUTPUT Profile # 1 / 3  floiv 

E.G. Elev (ftl 1459 .70  Element Left OR Channel Right OR e Vel Head ift) 1 . 4 5  Wt. n-Val. 0.035 
W.S. Elev Ifti 1458.25 Reach Len. ift) 1000.00 993 .90  1000.00 
Crit W.S. iftl 1458.25 Flow Area isq ft) 483.09 
E.G. Slope iftlft) 0.012536 Area isq ftl 483.09 
Q Total (cfsl 4667.00 Flow icfsl 4667.00 
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TOP Width lft) 
Vel Total lftls) 

165.40 Top Width (ft) 
9.66 Avo. Vel. lftls) 

Max Chl Dpth lft) 4.51 ~ydr. Depth lft) 
Conv. Total (cfs) 41682.6 Conv. lcfs) 

993.90 Wetted Per. lft) 
1453.74 Shear IIblsq ft) 

Alpha 
Frctn Loss (ftl 
C & E LOSS lft) 

1.00 Stream Power Ilblft s )  
3.51 Cum Volume (acre-ftl 
0.33 Cum SA (acres) 

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: 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 conveyance1 is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

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. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid. 

water surface was used. 

CROSS SECTION OUTPUT Profile #213 flow 

E.G. Elev lftl 
Vel Head lft) 
W.S. Elev (ft) 
Crit W.S. lft) 
E.G. Slope (ft/ftl 
Q Total (c~s) 
Top Width lft) 
Vel Total Iftls) 
Max Chl Dpth lft) e Conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

1462.08 Element 
1.83 Wt. n-Val. 

1460.25 Reach Len. (ft) 
1459.98 Flow Area (sq it) 
0.009533 Area (sq ftl 
9200.00 Flow lcfs) 
197.83 ToD Width lft) 
10.86 Avg. Vel. Iftls) 
6.51 Hydr. Depth (ftl 

94227.6 Conv. lcfs) 
993.90 Wetted Per. (ft) 
1453.74 Shear (lblsq ft) 

1.00 stream Power Ilbtft s )  
5.52 Cum volume (acre-ft) 
0.30 Cum sA (acres) 

Left OB Channel Right 06 
0.035 

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 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev lft) 
crit W.S. (ftl 

Max Chl Dpth (ft) 
conv. Total lcfs) 
Lenoth Wtd. lftl 
~in-ch El 1 ft) 
Alpha 
Frctn Loss lft) 
C & E Loss lft) 

Profile #full flow 

1462.84 Element Left OB Channel Right OB 
1.87 Wt. n-val. 0.035 

1460.97 Reach Len. lft) 1000.00 993.90 1000.00 
1460.54 Flow Area (sq ft) 993.78 
0.008492 Area lsqft) 993.78 
10900.00 Flow (cfs) 10900.00 
209.59 Top Width (ft) 209.59 
10.97 Avg. Vel. Iftls) 10.97 
7.23 Hydr. Depth lft) 4.74 

118282.1 Conv. ICES) 118282.1 
993.90 Wetted Per. lft) 211.71 
1453.74 Shear Ilblsq ftl 2.49 

1.00 stream Power (lblft sl 27.30 
5.74 Cum volume (acre-£ t) 26.99 
0.27 Cum SA lacresl 5.55 * warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need for 

additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
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FLOW DISTRIBUTION OUTPUT Profile #I13 flow 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lftl @ 9894.40 

(ft) Icrsl 1ss ft) (ft) (ft) (ftls) 
9950.02 11.95 4.76 11.68 0.26 0.41 2.51 

9950.02 10005.64 1325.86 150.10 55.74 28.41 2.70 8.83 
10005.64 10061.26 1710.98 174.81 55.65 36.66 3.14 9.79 
10061.26 RB 10116.88 1618.21 153.41 43.66 34.67 3.61 10.55 

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 velocity head has changed by more than 0.5 ft 10.15 ml. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

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 f2/3 flow 

Left Sta Riaht Sta Flow Area W.P. % Conv. Hydr D. Velocity - 
iftl iftl lsa ftl lftl lftl 

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 

Warnlnq: The enerqy loss was greater than 1.0 ft 10.3 m). between the current and previous cross -. 
section. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. .% Conv. Hydr D. Velocity 
lft) lftl ICfSI ( ss  ft) (ftl (ftl Ift/SI 
9894.40 9950.02 475.82 89.58 50.90 4.37 1.76 5.31 
9950.02 10005.64 3387.84 301.64 55.74 31.08 5.42 11.23 

Warning: The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need for 
additional cross sections. 

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper main RS: 13.351 

INPUT 
Description: 
Station Elevation Data num= 82 

Spa Elev Stil ~1-v St.a Elev Sta Elev Sta Elev 

- 
11995.62 1455.4712095.62 1455.612214.56 145612363.74 145812740.45 1460 
12743.83 1460.0812750.17 146012778.31 146012778.34 146012796.04 1459.8 
12838.75 1459.5312972.48 1458.94 12973.4 1458.9413185.11 1458.0313186.21 1458 

Rillenhouse FRS Upper Main, 7hree Flows 
Page 120 of 136 



Manning's n Values n m =  3 

Bank Sta: Left Right Coeff Contr. Expan. 
9792.110117.72 .1 .3 

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

8565.62 8819.25 146010117.7216550.67 1460 
Blocked Obstructions n m =  1 

Sta L Sta R Elev 
1011016550.67 1458 

CROSS SECTION OUTPUT 

E.G. Elev lft) 
vel Head lft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total icfs) 
Top Width Ift) 
Vel Total ift/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenath Wtd. (ft) 
~ i n - ~ h  El ift) 
Alpha 
Frctn Loss lit) 
C & E LOSS lft) 

Profile #I13 flow 

Element Left OB Channel Right OB 
Wt. n-Val. 0.035 
Reach Len. let) 
Flow Area isq ft) 968.18 
Area isq ft) 968.18 
Flow Icfs) 4667 .OO 
Top Width (ft) 204.34 
Avy. Vel. lft/sl 4.82 
Hydr. Depth (ftl 4.74 
Conv. lcfs) 115314.4 
Wetted Per. ift) 206.04 
shear llb/sq ft) 0.48 
Stream Power llb/ft s )  2.32 
Cum Volume (acre-ft) 
Cum SA (acres) 

@ Note: Hydraulic jump has occurred between this cross section and the previous upstream section. 

CROSS SECTION OUTPUT 

E.G. Elev lft) 
vel Head lit) 
W.S. Elev (ft) 
Crit W.S. ift) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
TOP Width (f t) 
Vel Total (it/s) 
Max Chl Dpth (it) 
Conv. Total (cis) 
Lenath Wtd. lit1 
 in-ch El ( i t) 
Alpha 
Frctn Loss (ft) 
C & E Loss ift) 

Profile #2/3 flow 

Element Left OB Channel Right OB 
Wt. n-Val. 0.035 
Reach Len. (ft) 
Flow Area lsq ft) 1257.35 
Area lsq ft) 1257.35 
Flow (cf.3) 9200.00 
Top Width (ft) 258.21 
Avg. Vel. Iftls) 7.32 
Hydr. Depth (ft) 4.87 
Conv. lcfs) 152600.2 
Wetted Per. (ft) 260.13 
Shear (lblsq ft) 1.10 
Stream Power (lblft s )  8.03 
Cum Volume (acre-£ t) 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev lft) 1456.84 Element Left OB Channel Right OB 
Vel Head lft) 0.98 Wt. n-Val. 0.035 
W.S. Elev lft) 1455.86 Reach Len. lft) 
Crit W.S. lft) 1453.75 Flow Area isq ft) 1372.28 
E.G. Slope (ftlft) 0.004174 Area lsq ft) 1372.28 
Q Total (cfs) 10900.00 Flow ( ~ £ 6 )  10900.00 
Top Width (ft) 276.46 Top Width (ft) 276.46 
Vel Total ift/sl 7.94 Avg. Vel. (ft/s) 7.94 
Max Chl Dpth lft) 9.11 Hydr. Depth ift) 4.96 
Conv. Total lcfs) 168705.6 Conv. (cfs) 168705.6 
Length Wtd. (ft) Wetted Per. ift) 278.49 
Min Ch El (it) 1446.75 Shear (Iblsq ft) 1.28 
Alpha 1.00 Stream Power llb/ft s )  10.20 
Frctn Loss (it) Cum Volume (acre-£ t) 
C & E Loss (ft) Cum SA (acres) 
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FLOW DISTRIBUTION OUTPUT Profile #1/3 flow 

Left Sta 
Right Sta Flow Area W.P. %Con". HydrD. Velocity 

lft) lft) lcfs) 1sq ft) lftl lft) IftIS) 
9857.22 9922.35 9.11 10.81 26.06 0.20 0.42 0.84 

Note: Hydraulic jump has occurred between this cross section and the previous upstream section 

FLOW DISTRIBUTION OUTPUT Profile #2/3 flow 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
ift) lft) iCf.5) 1ss ftl iftl lftl ift/s) 
LB 9792.10 9857.22 0.89 1.56 11.19 0.01 0.14 0.57 
9857.22 9922.35 168.61 73.22 65.15 1.83 1.12 2.30 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lftl Icfsl Isa ftl lftl lftl ift/s) 

r,R 9797 10 9R57 ?7 11.40 i0. 08 28.49 0.10 0.35 1.13 

m S-Y OF MANNING'S N VALUES 

River:Queen Creek 

Reach River Sta. nl n2 n3 n4 n5 n6 

Upper main 
Upper main 
Upper main 
Upper main 
Upper main 
upper main 
Upper main 
Upper main 
Upper main 
Upper main 
Upper main 
Upper main 
Upper main 
Upper main 
Upper main 
Upper main 
Upper main 
upper main 
upper main 
Upper main 
Upper main 
Upper main 
Upper main 
Upper main 
Umer main 

.05 

.05 
Bridge 

.05 

.05 . - 
UDDer main . . 
Upper main 
Upper main 
Upper main 
Upper main 
Upper main 
Upper main 
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U p p e r  main 
U p p e r  main 
U p p e r  main 
upper main 
U p p e r  main 
Uwwer  main - - 
upper main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 

SUMMARY OF REACH LENGTHS 

River: Queen C r e e k  

Le f t :  C h a n n e l  R i g h t  R e a c h  R i v e r  S t a .  

U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
upper main 
U p p e r  main 
upper main 
U n n e r  main - - 

upper main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
upper main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
u w n e r  main 

- ~ 

61.8 
Bridge 

20 
610 

. . 
U p p e r  main 14.489 
U p p e r  main 14.479 
U p p e r  main 14.347 
U p p e r  main 1 4 . 2 0 7  
upper main 14.029 
U p p e r  main 13.870 
U p p e r  main 13.736 
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upper main 
U p p e r  main 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Queen C r e e k  

Reach R i v e r  Sta. C o n t r  . Expan. 

U p p e r  main 
U p p e r  main 
U p p e r  main 
upper main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
upper main 
upper main 
U p p e r  main 
U p p e r  main 
upper main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
upper main 
U p p e r  main 
U m e r  main - + 

U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
upper main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
U p p e r  main 
upper main 
U p p e r  main 
U p p e r  main 
upper main 
U p p e r  main 
U p p e r  main 

16 .548  Bridge 
1 6 . 5 4 5  .3 
16 .542  .1 
1 6 . 4 3 0  .1 
1 6 . 3 0 1  . I  
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Table - .  Stai ldard Table 1 Prof i l e  Output 

C r i t  W.S. E.G.  Elev E.G.  Slope Vel Chnl Flow Area Top Width Froude # Chl 
l f t l  ( f t )  ( f t l f t l  I f t IS)  (ss f t )  ( f t )  

Reach River Sta Q Total 
( c f s )  

Min Ch E l  W.S. Elev 
(ft) ( f t )  

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
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Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper maln 

Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 

9333.00 
14000.00 

4667.00 
9333 .OO 
14000.00 

4667.00 
9333 .OO 
14000.00 

4667.00 
9333.00 
14000.00 

4667.00 
9333.00 
14000.00 

4667.00 
9333.00 
14000.00 

4667.00 
9333 .OO 
14000 .OO 

4667.00 
9333 .OO 
14000.00 

4667.00 
9333 .OO 
14000.00 

4667.00 
9333 .OO 
14000.00 

Bridge 

4667.00 
9333.00 
14000.00 

4667.00 
9333.00 
14000.00 

4667.00 
9333.00 
14000.00 

4667.00 

Rittenhoure FRS 
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Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

upper main 
Upper main 
upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
upper main 
Upper main 

Upper main 
Upper main 
Upper main 

Upper main 
Upper m a i n  
Upper main 

Rittenhouse FRS Upper Main, Three Rows 
Page 127 of 136 



Upper main 14.512 4667.00 1475.30 
Upper main 14.512 9333.00 1475.30 
Upper main 14.512 14000.00 1475.30 

Upper main 14.489 
Upper main 14.489 
Upper main 14.489 

Upper main 14.479 
Upper main 14.479 
Upper main 14.479 

Upper main 14 .347  
Upper main 14 .347  
Upper main 14 .347  

Upper main 14 .207  
Upper main 14 .207  
Upper main 14 .207  

Upper main 14 .029  4667.00 1464.38 
Upper main 14.029 9200.00 1464.38 
Upper main 14.029 10900.00 1464.38 

Upper main 13.870 4667.00 1461.21 
Upper main 13.870 9200.00 1461.21 
Upper main 1 3  .870 10900.00 1461.21 

Upper main 13.736 
Upper main 13.736 
U p p e r m a i n  13.736 

Upper main 13.539 
Upper main 13 .539  
Upper main 13.539 

Upper main 13 .351  
Upper main 1 3 . 3 5 1  
U p p e r m a i n  1 3 . 3 5 1  

P r o f i l e  Output  Table - S t a n d a r d  Table 2 

Q Channel i c f s )  
Q R i g h t  i c f s )  

Top Width 
( f t )  

Reach R i v e r  S t a  E.G. Elev W.S. E l e v  
(ft) ( f t )  

Vel Head F r c t n  Loss  C & E Loss  Q L e f t  
( f t )  i f t )  i f t )  i c f s )  

U p p e r m a i n  20.000 
U p p e r m a i n  20.000 
Upper main 20.000 

Upper main 19.903 
Upper main 19.903 
U p p e r m a i n  19.903 

Upper Main, Three Rows Rinenhouse FRS 
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Upper main 19.790 
Upper main 19.790 
U p p e r m a i n  19.790 

Upper main 19 .655  
Upper main 19 .655  
Upper main 1 9 . 6 5 5  

U p p e r m a i n  19 .539  
Upper main 19 .539  
Upper main 19 .539  

Upper main 1 9 . 3 3 1  
Upper main 19 .331  
Upper main 19 .331  

Upper main 19 .151  
Upper main 19 .151  
Upper main 19 .151  

Upper main 1 8 . 7 0 8  
Upper main 18 .708  
Upper main 18 .708  

Upper main 18 .012  
Upper main 18 .012  
Upper main 18.012 

Upper main 17 .907  
Upper main 17 .907  
Upper main 17 .907  

Upper main 17 .882  
Upper main 17 .882  
Upper main 17 .882  

Upper main 17 .817  
Upper main 17 .817  
Upper main 17 .817  

Upper main 17 .704  
Upper main 17.704 
Upper main 17 .704  

Upper main 17 .576  
Upper main 17 .576  
Upper main 17 .576  

Upper main 1 7 . 4 7 1  
Upper main 1 7 . 4 7 1  
Upper main 1 7 . 4 7 1  

U p p e r m a i n  17 .319  

Upper Main, Three Flows 
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U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
upper main 
upper main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 

Rimenhouse FRS 

1545 .43  
1546.44 

1539.20 
1540.74 
1541.62 

1537.71 
1539.20 
1540.36 

1537.24 
1538.33 
1539.17 

1532.10 
1533.85 
1534.86 

1528.06 
1530.45 
1532.39 

1527.95 
1530.28 
1532.14 

Bridge 

1527 .65  
1529 .83  
1531.51 

1527.58 
1529.73 
1531.34 

1524.26 
1526.01 
1527.24 

1520.01 
1521.55 
1522.81 

1514.93 
1516.24 
1517.33 

1510.49 
1511.88 
1513.04 

1505.30 
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U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

Upper Main, W e e  Flows Riuenhouse FRS 
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Upper main 14 .347  1476.08 1475.59 0 .48 2.63 0 .04 4667.00 
Upper main 14.347 1477.83 1477.09 0.75 2.54 0 . 0 5  9200.00 
Upper main 14.347 1478.40 1477.56 0 .84 2.54 0 . 0 5  10900.00 

Upper main 14.207 
Upper main 14.207 
Upper main 14 .207  

Upper main 14.029 
Upper main 14.029 
Upper main 14.029 

Upper main 13.870 
Upper main 13 .870  
Upper main 13.870 

Upper main 13.736 
Upper main 13 .736  
Upper main 13.736 

Upper main 13 .539  
Upper main 13 .539  
Upper main 13 .539  

Upper main 1 3 . 3 5 1  
Upper main 1 3 . 3 5 1  
Upper main 1 3 . 3 5 1  

Profile Output Table - Hydratable 

Reach River Sta Q Total W.S. Elev T r v l  Tme Chl  ~ r v l  Tme Avg v e l  Chnl v e l  Total Max chl ~ p t h  Hydr Depth 
lcfs) (ft) (hrs) (hrs) lft/s) (ft/s) (ft) (ft) 

Upper main 20 .000  4667.00 1601.65 5 .03 6.62 2 . 1 1  2 .11  3 . 8 4  3 .39  
Uppermain 20 .000  9333 . O O  1602.82 3 .36  4 .38 3 .13 3 .13 5 . 0 1  4 .46 
Upper main 20 .000  14000.00 1603.68 2 .77 3 .58 3 .93 3 .93 5 . 8 7  5 .18 

Upper main 19 .903  
Upper main 19 .903  
Upper main 1 9 . 9 0 3  

Upper main 19.790 
Upper main 19.790 
Upper main 19.790 

Upper main 19.655 
Upper main 19.655 
Uppermain 1 9 . 6 5 5  

Upper main 19 .539  
Upper main 19 .539  
Upper main 19 .539  

Rittenhouse RIS Upper Main, Three Flows 
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U p p e r  main 19.331 
U p p e r  main 19.331 
U p p e r  main 19.331 

U p p e r  main 19.151 
U p p e r  main 19.151 
U p p e r  main 19.151 

U p p e r  main 18.708 
U p p e r  main 18.708 
U p p e r  main 18.708 

U p p e r  main 18.012 
U p p e r  main 18.012 
U p p e r  main 18.012 

U p p e r  main 17.907 
U p p e r  main 17.907 
U p p e r  main 17.907 

U p p e r  main 17.882 
U p p e r  main 17.882 
U p p e r  main 17.882 

U p p e r  main 17.817 
U p p e r  main 17.817 
U p p e r  main 17.817 

U p p e r  main 17.704 
U p p e r  main 17.704 
U p p e r  main 17.704 

U p p e r  main 17.576 
U p p e r  main 17.576 
U p p e r  main 17.576 

U p p e r  main 17.471 
U p p e r  main 17.471 
U p p e r  main 17.471 

U p p e r  main 17.319 
U p p e r  main 17.319 
U p p e r  main 17.319 

U p p e r  main 17.190 
U p p e r  main 17.190 
U p p e r  main 17.190 

U p p e r  main 17.055 
U p p e r  main 17.055 
U p p e r  main 17.055 

U p p e r  main 16.904 

Upper Main, Three Flows 
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U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

Bridge U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 

Upper Main, Three Flows Rittenhouse FRS 
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U p p e r m a i n  1 5 . 5 2 3  
U p p e r m a i n  1 5 . 5 2 3  

U p p e r m a i n  1 5 . 4 9 5  
U p p e r m a i n  1 5 . 4 9 5  
U p p e r m a i n  1 5 . 4 9 5  

U p p e r  m a i n  1 5 . 3 9 2  
U p p e r  m a i n  1 5 . 3 9 2  
U p p e r  m a i n  1 5 . 3 9 2  

U p p e r  m a i n  1 5 . 2 4 5  
U p p e r  m a i n  1 5 . 2 4 5  
U p p e r  m a i n  1 5 . 2 4 5  

U p p e r m a i n  1 5 . 1 2 0  
U p p e r  m a i n  1 5 . 1 2 0  
U p p e r  m a i n  1 5 . 1 2 0  

U p p e r  m a i n  1 4 . 9 9 3  
U p p e r  m a i n  1 4 . 9 9 3  
U p p e r  m a i n  1 4 . 9 9 3  

U p p e r  m a i n  1 4 . 8 3 3  
U p p e r  m a i n  1 4 . 8 3 3  
U p p e r  m a i n  1 4 . 8 3 3  

U p p e r  m a i n  1 4 . 6 6 6  
U p p e r  m a i n  1 4 . 6 6 6  
U p p e r  m a i n  1 4 . 6 6 6  

U p p e r  m a i n  1 4 . 5 1 2  
U p p e r  m a i n  1 4 . 5 1 2  
u p p e r m a i n  1 4 . 5 1 2  

U p p e r  m a i n  1 4 . 4 8 9  
u p p e r  m a i n  1 4 . 4 8 9  
U p p e r  m a i n  1 4 . 4 8 9  

U p p e r  m a i n  1 4 . 4 7 9  
U p p e r m a i n  1 4 . 4 7 9  
U p p e r  m a i n  1 4 . 4 7 9  

U p p e r  m a i n  1 4 . 3 4 7  
U p p e r  m a i n  1 4 . 3 4 7  
U p p e r  m a i n  1 4 . 3 4 7  

U p p e r  m a i n  1 4 . 2 0 7  
U p p e r  m a i n  1 4 . 2 0 7  
U p p e r  m a i n  1 4 . 2 0 7  

U p p e r  m a i n  1 4 . 0 2 9  
U p p e r  m a i n  1 4 . 0 2 9  
U p p e r  m a i n  1 4 . 0 2 9  

Rittenhouse FRS Upper Main, Three Flows 
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U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
U p p e r  main 
U p p e r  main 

U p p e r  main 
upper main 
U p p e r  main 
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- 
Rinenhouse FRS-upper three liow Three flaw Upper main model 0312012002 9:30:44 AM Riuenhouse FRSyppei three flow Three flaw Upper main model 0312012002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 20.000 River = Queen Creek Reach = Upper main RS = 19.903 

Station (It) Station (ft) 

Rinenhouse FRS-upper three flow Three flaw Upper w i n  model 0312012002 9:30:44 AM Rittenhou~e FRS-upper three flaw Three flow Upper main model 0312012002 9:30:44 AM 

Legend 

WS full now 

WS 213 flow 

WS 113 flow 

Ground 

Bank Sta 

8000 8500 9000 9500 10000 10500 11000 7000 7500 8000 8500 9000 9500 10000 10500 

Station (ft) station (it) 



Rimenhouse FRS-upper three flow Three flow Upper main model 0312012002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 19.539 

1605 

WS full flow 

1600 WS 2l3 flow 

WS 113 flow 

1595 
BankSta c 

.- - 
2 - 

1590 w 

1585 

Station (ft) 

RinenhoUSe FRS-upper three flow Three flow Upper main model 03120l2002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 19.151 

WS 113 flow 

.- - 
9 m n 

Rinenhouse FRSXupper three flow Three flow Upper main model 0312012002 9:30:44 AM I 
River = Queen Creek Reach = Upper main RS = 19.331 I 

Station (ft) 

Rinenhouse FRS-upper three flow Three flow Upper main model 0312012002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 18.708 

WS full flow 

WS 7.13 flow 

WS 113 flow 

Ground 

Station iftl Station fft) I 



- 
Riaenhouse FRS-upper three flow Three flow Upper main model 0312012312002 9:30:44 AM Rinenhouse FRS-upper three flow Three flow Upper main model 0312012002 9:30:44 AM 

River = Queen Creek Reach =Upper main RS = 18.012 River = Queen Creek Reach = Upper main RS = 17.907 

Legend 

WS full flow 

WS a3 flow 

WS I13 flow 

Ground * 

Bank Sta 

00 

Station (ft) Station (ft) 

Riuenhouse FRS-upper three flow Three flaw Upper main model 03/2012002 9:30:44 AM Riuenhouse FRS-upper three flow Three flow Upper main model 0312012002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 17.882 River = Queen Creek Reach = Upper main RS 2 17.817 

. 

8000 10000 12000 14000 16000 18000 8000 10000 12000 14000 16000 18000 

Station (ft) Station (ft) 



Riaenhouse FRS-upper three flow Three flaw Upper main model 03/20/2002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 17.704 . . 

WS full flow 

1570 WS 213 flow 

Ground 

Bank Sta 

8000 I0000 12000 14000 16000 18000 

Station (ft) 

Rruenhouse FRS-upper three flow Three flow Upper maln model 031;10/2002 9 30 44 AM 

Rlver = Queen Creek Reach =Upper main RS = 17 471 

Rinenhouse FRS-upper three flow Three flow Upper main rnodel 0312012002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 17.576 I 
1565 

WS full flow 

WS 213 flow 1 ws l p f l o w  I 
- 

Ground 
................ .* ................ 

lneff 

Bank Sta 

Station (ft) 

Rinenhause FRS-upper three flow Three flow Upper main model 0312012002 9:30:44 AM 

River = Queen Creek Reach =Upper main RS = 17.319 

ws IUII now 
1550 

1540 

1530 
Bank Sta 

1520 

1510 

Station iftl I Station (ft) 



- 1 Rittenhouse FRS-upper three flow Three flow Upper main model 03/20/2002 9:30:44 AM Rittenhouse FRS-upper three flow Three flow Upper main modei 0312012002 9:30:44 AM 

I River = Queen Creek Reach = Upper main RS = 17.190 River = Queen Creek Reach = Upper main RS = 17.055 I 
1550 

1545 WS full flow 

WS 213 flow 

1540 WS 1R flow 

Ground 
1535 Bank Sta 

1530 

1525 

1520 

Station (ft) 

Rinenhouse FRS-upper three flow Three flow Upper main modei 03120E002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 16.904 

Legend 

WS full now 

WS a 3  flow 

WS 1/3 flow 

Ground 

Bank Sta 

6000 8000 10000 12000 14000 16000 

Station (ft) 

Rinenhouse FRS-upper three fiow Three flow Upper main model 0312012002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 16.733 



I Rinenhouse FRS-upper three fiow Three flow Upper main model 032012002 9:30:44 AM Riftenhouse FRS-upper three flow Three flow Upper main model 0312012002 9:30:44 - AM 

River = Queen Creek Reach = Upper main US = 16.563 

WS full Row - 
WS a 3  flow 

WS 113 flow - 
Ground 

................ C~ ..- 

Bank Sta 

Station (ft) 

Rinenhouse FRS-upper three flow mree flow Upper main model 03D0/20M 9:30:44 AM 

River = Queen Creek Reach = Upper main Schnepf Road Bridge RS = 16.548 

River = Queen Creek Reach =Upper main RS = 16.557 I 

WS full flow 
1 

WS 213 flow 

WS 113 flow - 
Ground 

.......... 
I"& ...... 

Bank Sta 

1525 

Station (ft) 

Rinenhouse FRS-upper three flow Three fiow Upper main madel 03/2012002 9:30:44 AM 

River = Queen Creek Reach = Upper main Schnepf Road Bridge RS = 16.548 . . 

1540 Legend 

WS full flow 

1535 WS 213 flow 

WS 113 flow 

Ground 
.............. ........... 1530 A 

Bank Sta 

1525 

1520 

I '  Station (ft) Station (it) 



- 
Rinenhouse FRS-upper three flow Three flow Upper main model 03/20/2002 9:30:44 AM Rinenhouse FRS-upper three flow Three flaw Upper main model 03120/2002 9 : 3 0 : 4 4 i ~  

I I River = Queen Creek Reach = Upper main downstream of Sdnepf Road bridge horn h RS = 16.545 River = Queen Creek Reach = Upper main RS = 16.542 I 
1536 Legend 

1534 WS full flow 

1532 WS 213 flow 

WS 1/3 flow 
1530 

Ground 
4 

1528 

1526 Bank Sta 

1524 

Station (ft) 

Rittenhouse FRS-upper three flow Three flow Upper main model 03/20/2002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 16.430 

1520 
8000 8500 9000 9500 10000 10500 11000 11500 12000 

Statlon (ft) 

Rlnenhause FRS-upper three flow Three flow Upper maln madel 031Y0/2002 9 30 44 AM 

Rlver = Queen Creek Reach = Upper main RS = 16 301 

Station (ft) Station (ft) 



- 
Rittenhouse FRS-upper three flow Three flow Upper main model 03/20/2002 9:30:44 AM Rinenhause FRS-upper three flow Three flow Upper main model 0312012002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 16.169 

Legend 

WS full flow 

WS a3 flow 

WS 113 flow 

Ground 
.......... .+ ................ 

Bank Sta 

6000 8000 I0000 12000 14000 16000 

Station (ft) 

Rinenhouse FRS-upper three flow Three flow Upper main model 03/20/2002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 15.901 

River = Queen Creek Reach = Upper main RS = 16.041 I 
1525 

WS full flow 

1520 WS 2l3 flow 

Station (ft) 

Rittenhouse FRS-upper three flow Three flow Upper main model 0312012002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 15.776 

WS full flow 

WS 213 flow I I 
WS 113 fiow 

Ground 
................. * ............. 

Bank Sta 

I '  Station (ft) Station (ft) 



r Rittenhouse FRS-upper three flow Three flow Upper main model 03ROl2002 9:30:44 AM Rinenhouse FRS-upper three flow Three fiow Upper main model 0312012002 9:30:44 AM 

I River = Queen Creek Reach = Upper main RS = 15.653 River = Queen Creek Reach = Upper main RS = 15.523 I . . 

Legend 

WS full flow 

WS 213 flow 

WS 1/3 flow 

Ground 
............... * ................. 

Bank Sta 

Station (ft) 

Rinenhouse FRS-upper fhree flow Three flaw Upper main model 03R012002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 15.495 . . 

Legend 

WS full flow 

WS w3 flow 

ws 1/3 flow 

Ground 
............... * .-. 

Bank Sta 

1510 Legend 

1508 WS full flow 

1506 WS 213 flow 

WS 113 flow 
1504 

Ground 

5 1502 Bank Sta 
0 .- * 

Station (ft) 

Rinenhouse FRS-upper three flow Three flow Upper main madel 0312012002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 15.392 

1506 Legend 

1504 WS full flow 

WS 213 flow 
1502 

WS 113 flow 

- 1500 Ground .... & 5 
C 
0 
r 1498 
? Bank Sta 
a, - 
W 

1496 

1494 

1492 

1490 
6000 8000 I0000 12000 14000 16000 



1 - 
Rittenhouse FRS-upper three flow Three flow Upper main model 03/2012002 93044 AM Riftenhouse FRS-upper three fiow Three flow Upper main model 03120/2002 9:30:44 AM 

1 I River = Queen Creek Reach = Upper main RS  = 15.245 River = Queen Creek Reach = Upper main RS  = 15.120 I . . 

1502 

1500 

1498 

1496 

1494 

1492 

1490 

1488 

1486 

1484 
6000 8000 10000 12000 14000 16000 

Station (ft) 

Rittenhouse FRS-upper three flow Three flow Upper main model W012002  9:30:44 AM 

River = Queen Creek Reach = Upoer main RS = 14.993 

Legend 

WS full flow 

W S  213 flow 

W S  1/3 flow 

Ground * .......-.... 
Bank Sta 

8000 I0000 12000 14000 16000 18000 

Stat~on (ft) 

Rittenhouse FRS-upper three flow Three flow Upper maln model 03/2012002 9 3044 AM 

Rlver = Queen Creek Reach = Upper maln RS = 14.833 

Station (ft) Station (ft) 

I 
i 

. . 
1505 Legend 

WS full flow 

1500 WS 213 flow 

ws 1/3 flow 

Ground 
................ .............. 1495 A-. 

C 
0 .- - m > Bank Sta a 

1490 

1485 

1480 
8000 I0000 12000 14000 18000 18000 8000 I0000 12000 14000 16000 18000 



- 
Rinenhouse FRS~pperfhree flow Three flaw Upper main model 03nOE002 9:30:44 AM Riaenhouse FRS-upper three flow Three flow Upper main model 03/20/2002 9:30:44 AM 

I River = Queen Creek Reach =Upper main RS = 14.666 River= Queen Creek Reach = Upper main upstream Vineyard Road RS = 14.512 I 
1494 

1492 
WS full Row 

1490 WS 213 ROW 

WS 113 flow - 
Ground 

. . ... . ... ... +.. ............. . - 
lneff 

Bank Sta 

. .. . 
8000 10000 12000 14000 16000 18000 

Station (ft) 

Riuenhouse FRS-upper three flow Three flaw Upper main model W O E 0 0 2  9:30:44 AM 

River = Queen Creek Reach = Upper main Vineyard Road RS = 14.489 

1488 Legend 

WS full flow 

1486 WS 213 flow 

WS 113 flow 

Ground 
1484 j Bank Sta 

1482 

Station (ft) 

Rinenhouse FRS-upper three flow Three flow Upper main model 0312012002 9:30:44 AM 

River = Queen Creek Reach =Upper main Vineyard Road downstream RS = 14.479 

Station (ft) Station (ft) 



Rittenhouse FRS-upper three flaw Three flow Upper main model 03/2012002 9:30:44 AM Rinenhouse FRS-upper three flow Three flow Upper main model 0312012002 9:30:44 AM 

I River = Queen Creek Reach = Upper main RS = 14.347 

1484 Legend 

1482 WS full flow 

WS m flow 

1480 WS 113 flow 

Ground * ~ . . ~  
1478 

Bank Sta 
1476 

1474 

1472 

1470 
8000 10000 12000 14000 16000 18000 

Station (It) 

RinenhouSe FRS-upper three flow Three flow Upper main model 032012002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 14.029 

- 
E 
6 .- - 
9 m 
iii 

River = Queen Creek Reach = U o ~ e r  main 14.204 RS = 14.207 I . , 
Legend 

WS full flow 

WS 2/3 flow 

WS 113 flow 

Ground * 

Bank Sta 

Station (tt) 

Rinenhouse FRS-upper three flow Three fiow Upper main model 0312012002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 13.870 

1472 
WS full flow 

WS 2/3 flow 

I WS 113 flow 

Ground 

BanK Sla 
1466- 

~ ~ ~ ' / ~ ' " ~ ~ ' ' ' I ' ~ ~ ' I  

8000 I0000 12000 14000 16000 18000 

Statlon (ft) 



I Rinenhouse FRS-upper three flow Three flow Upper main model 03/20/2002 9:30:44 AM Rittenhouse FRSjpper three flow Three flow Upper main model 0312012002 9:30:44 AM 

I River = Queen Creek Reach =Upper main RS = 13.736 River = Queen Creek Reach =Upper main RS = 13.539 I . . 

Legend 

WS full flow 

WS 2l3 flow 

WS 113 flow 

Ground 
... ............ & .. ~ 

Bank Sta 

00 

Station (It) Station (ft) 

Riaenhouse FRS-upper three How Three How Upper main mcdei 03/20/2002 9:30:44 AM 

River = Queen Creek Reach = Upper main RS = 13.351 

1 

8000 10000 12000 14000 16000 18000 

Station ifti 





HEC-RAS September 1998 Version 2.2 
U.S. Army C o r p  of Engineers 
Hydrologic Engineering Center 

609 Second Street, Suite D 
Davis, California 95616-4687 

1916) 756-1104 
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PROJECT DATA 
Project Title: Rittenhouse FRS-Left CAP Floodplain 
Project File : LeftCAP.prj 
Run Date and Time: 03/20/2002 1:05:16 PM 

Project in English units 

Project Description: 
Spillway Inundation Study for Rittenhouse FRS - Three Spillway Flow 
Scenario 

Left Bank Over top flow condition. Left bank from CAP to Schnepf Road 

Model Vertical Datum: 1988 NAVD 
Starting Water Surface Elevations were obtained through 
upstream main channel HEC-RAS modeling results. 

(I)  FCD 98-33 
Michael Baker Jr., Inc. 0312002 

PLAN DATA 

Plan Title: Left Overbank Three Spillway Flaws 
Plan File : m:\Folders from V\Fcdspill\TaskB\Rittenh0u5e\Submittal\J~nO9O2\HEC-RAS\Le£tCAP.POl 

Geometry Title: Base Conditions Geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\Jan0902\HEC- 

RAS\LeftCAP.GOl 

Flow Title : Three Flow Profiles (Mixed Flaw Regime) 
Flow File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\Jan0902\HEC 

RAS\LeftCAP.FOl 

Plan Description: 
Three flow scenario for upstream left overbank area 

This model are adequate 
for conceptual purposes but not for design purposes. Therefore this model 
should not be used directly for the design and construction of channel 
improvements without more detailed study and information. 

Plan Sumnary Information: 
Number of: Cross Sections = 10 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

Computational Information 
water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 

Rillenhouse FRS Left Overbank, Three flows 
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Maximum number of interations = 20 
Maximum difference tolerance = 0.3 
Flow tolerance factor = 0.001 

conputatton options 
Critical deDth comuuted onlv where necessarv 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Flow Title: Three Flow Profiles (Mixed Flow Regime) 
Flow File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\JanO9O2\HECORAS\LeftC~~.~Ol 

Flow Data (cfsl 

River Reach RS PF 113 flow PF 213 flow PF full flow 
Queen Creek Upper left 17.817 230 780 1430 
Queen Creek Upper left 17.055 230 780 1430 
Queen Creek Upper left 16.904 230 780 1430 
Queen Creek Upper left 16.733 4667 9333 14000 
Queen Creek Upper left 16.563 4667 9333 14000 

Boundary Conditions 

River Reach Profile Upstream Downstream 

Queen Creek Upper left PF 113 flow 
Queen Creek Upper left PF 213 flow 
Queen Creek Upper left PF full flow 

Critical Known ws = 1527.75 
Critical Known WS = 1530.01 
Critical Known WS = 1531.82 

Geometry Title: Base Conditions Geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\JanO9O2\HEc-RAs\LeftcA~.Gol 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper left RS: 17.817 

INPUT 
Description: 
Station Elevation Data num= 224 

Sta Elev Sta Elev Sta 
8560.4 1565.91 8877.94 1565.59 9421.79 
9581.46 1566 9600.69 1567.06 9603.85 

Elev Sta Elev Sta Elev 
1564 9449.71 1564 9545.02 1565.14 
1566 9609.54 1564.15 9628.02 1564.53 

Rittenhouse FRS Left Overbank, Three flows 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

8560.4 .04 9936.59 .04511285.05 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9936.5911285.05 680 597.3 660 .1 .3 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 

9600.6916989.13 1567.06 

CROSS SECTION OUTPUT 

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

0 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 lft) 

Profile #PF 1/3 flow 

Element 
wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
TOP Width lft) 
~ v g .  Vel. (ft/s) 
Hydr. Depth (ft) 
conv. ICfS) 
wetted Per. (ft) 
shear (lblsq f t) 
stream Power llb/ft s )  
Cun Volume (acre-ft) 
curn SA (acres) 

Left OB Channel Right OB 
0.040 
680.00 597.30 660.00 
152.11 

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

CROSS SECTION OUTPUT Profile #PF 213 flow 

E.G. Elev (ft) 
Vel Head Ift) 
W.S. Elev lft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenath Wtd. Lftl 
 in-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area lsq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hyar. Depth (ft) 
Conv. Icfs) 
Wetted Per. (ft) 
Shear (lb/sq f t) 
stream Power Ilblft s) 
Cwn Volume (acre-ft) 
cum SA (acres) 

Left OB Channel Right OB 
0.040 

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

CROSS SECTION OUTPUT Profile #PF full flow 

Rillenhouse FRS Left Overbank. Three flows 
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E.G. Elev lft) 
Vel Head (ftJ 
W.S. Elev lft) 

Q Total IcfsJ 
Top Width lft) 
Vel Total (ft/sJ 
Max Chl Dpth IftJ 
Conv. Total IcfsJ 
Length Wtd. lft) 
Min Ch El (ft) 
Alpha 
Frctn Loss IftJ 
C & E Loss IftJ 

Element 
Wt. n-Val. 
Reach Len. (ft) 
FIOW Area lsq ftJ 
Area lsq ft) 
Flow ICfS) 
TOP Width lft) 
A V ~ .  Vel. lftls) 
Hydr. Depth (ft) 
Conv. lcfs) 
Wetted Per. lft) 
shear Ilblsq ftJ 
stream Power llblft s )  
Cum Volume lacre-ftJ 
Cum SA (acres) 

Left OB Channel Right OB 
0.040 
680.00 597.30 660.00 
537.81 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 113 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hvdr D. Velocitv ~ ~~-~ 

~ft) I£:) I C ~ S )  (sa ftl ~ftl ift~ ~ f r ~ a l  

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 PPF 2/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) IftJ (c~s) 1sq ftJ lft) IftJ Ift/S) 
8973.26 
9110.88 

9110.88 14.63 19.51 115.52 1.88 0.17 0.75 
9248.50 120.56 74.17 137.62 15.46 0.54 1.63 

9248.50 9386.11 305.38 129.54 137.62 39.15 0.94 2.36 
9386.11 9523.73 335.01 136.94 137.62 42.95 1.00 2.45 
9523.73 9661.35 4.42 5.22 25.81 0.57 0.20 0.85 

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 full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Ift) lft) ICfS) 1ss ftJ lft) (ftJ (ftls) 
8835.64 8973.26 4.95 8.18 74.82 0.35 0.11 n ~ 6 0  

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: Queen Creek 
REACH: Upper left RS: 17.704 

INPUT 
Description: 
Station Elevation Data mum= 230 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8290 1562 9250 1560.8 9425.72 1560 9448.76 1560 9495.62 1560.8 

9510.04 1561.27 9534.47 1560.65 9535.91 1560 9540.31 1558 9544.95 1556 
9548.68 1554.4 9563.07 1554.98 9565 1554 9568.75 1552 9569.34 1551.68 @ 9570.48 1551.82 9593.58 1551.82 9593.87 1552 9594.96 1552.67 9598.2 1552 
9598.67 1551.9 9598.8 1552 9601.25 1554 9603.69 1556 9606.14 1558 
9608.63 1560 9610.11 1561.06 9616.07 1561.38 9617.14 1562 9620.45 1564 
9623.76 1566 9627.07 1568 9630.38 1570 9633.69 1572 9635.64 1573.18 

Rinenhouse F71S Left Overbank, Three flows 
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-~. ~ -. - - - ~  ~~-~~ 

imm n7 1559.461n451 -74 1559.1?10453.92 155810458.59 155610459.72 1555.61 

Manning's n Values num= 6 
Sta n Val Sta n Val Sta n Val Sta n Val Sta n Val 
8290 .04 9510.04 .03 9894.21 .03510055.59 .0510459.72 .035 

10902.91 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9894.2110913.44 720 676 500 .1 .3 

Ineffective Flow num= 1 
Sta L sta R Elev 
961716731.01 1562 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8290 9660 1560 966116731.01 1561 

CROSS SECTION OUTPUT Profile #PF 1/3 flow 

E.G. Elev ift) 
Vel Head (ft) 
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 lft) 
Conv. Total icfsl 
Length Wtd. Ift) 
Min Ch El (ft) 
Alpha 
FrCtn LOSS ift) 
C & E LOSS lft) 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area isq ft) 
Area isq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth Ift) 
Conv. (cfsl 
Wetted Per. iftl 
Shear ilblsq ft) 
stream Power (lblft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.034 
720.00 676.00 500.00 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). hetween the current and previous cross 

section. This may indicate the need for additional cross sections. 
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Warning: The composite Mannings n value for the channel was larger than the largest entered n 
value or smaller than the smallest entered n value. 

Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile XPF 213 flow 

E.G. Elev (ft) 
Vel Head Iftl . . 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope Iftlft) 
Q Total ccfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cis) 
Length Wtd. Ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (CfS) 
Top Width Ift) 
Avg. Vel. lft/s) 
Hydr. Depth (f t) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq f t) 
Stream Power (lblft s)  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.036 

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 energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: The corrposite Mannings n value for the channel was larger than the largest entered n 

value or smaller than the smallest entered n value. 
Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION OUTPUT Profile XPF full flow 

E.G. Elev iftl . . 
Vel Head (ft) 
W S  Pi* , ,  l f t l  . . . . . -. - . , . . , 
Crit W.S. (ft) 
E.G. slope (ft/ft) 

7 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total Icfs) 
Length Wtd. ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.036 
Reach Len. lft) 720.00 676.00 500.00 
Flow Area (sq ft) 610.86 
Area (sq ft) 720.62 511.48 1916.88 
Flow (cfs) 1430.00 
Top Width (ft) 1146.91 1019.23 4199.84 
Avg. Vel. (ftls) 2.34 
Hydr. Depth (ft) 0.66 
Conv. (cfs) 19704.9 
Wetted Per. (ft) 928.27 
Shear (lhlsq ft) 0.22 
Stream Power (lblft s )  0.51 
Cum Volume (acre-ft) 69.45 128.02 391.10 
Cum SA (acres) 48.34 46.90 271.62 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed hy 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. 
Warning: The composite Mannings n value for the channel was larger than the largest entered n 

value or smaller than the smallest entered n value. 
Note: Manning's n values were composited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile XPF 113 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ftls) 
9252.53 9412.95 41.93 31.66 117.93 18.23 0.27 1.32 
9412.95 9573.37 125.06 54.00 109.58 54.37 0.49 2.32 
9573.37 9733.79 63.01 21.23 36.28 27.40 0.59 2.97 

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. 
Warning: The composite Mannings n value for the channel was larger than the largest entered n 0 

value or smaller than the smallest entered n value. 
Note: Manning's n values were composited to a single value in the main channel. 
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FLOW DISTRIBUTION OUTPUT Profile fPF 213 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) @ 8931.68 

(ftl (cfsl (sq ft) (ft) (ftl (ftls) 
9092.11 5.16 10.69 130.79 0.66 0.08 0.48 

9092.11 9252.53 44.62 42.32 160.42 5.72 0.26 1.05 

Warning: Divided flow com~uted 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 energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: The composite Mannings n value for the channel was larger than the largest entered n 

value or smaller than the smallest entered n value. 
Note: Manning's n values were camposited to a single value in the main channel. 

FLOW DISTRIBUTION OUTPUT Profile #PP full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) ICfS) (Sq ft) Ift) 1st) (ft/SI 
8610.84 8771.26 1.38 4.28 82.71 0.10 0.05 0.32 
8771.26 8931.68 26.40 32.67 160.42 1.85 0.20 0.81 
8931.68 9092.11 82.72 64.84 160.42 5.78 0.40 1.28 

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 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: The composite Mannings n value for the channel was larger than the largest entered n 

value or smaller than the smallest entered n value. 
Note: Manning's n values were composited to a single value in the main channel. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper left RS: 17.576 

INPUT 
Description: 
Station Elevation Data nun= 170 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7949.55 1558.07 8249.89 1558.71 8318.31 1559.52 9197.79 1558 9202.82 1556 
9255.6 1556 9267.65 1557.49 9300.95 1556.61 9311.01 1556 9313.2 1555.87 
9317.97 1554 9322.69 1552.5 9336.82 1554 9338.33 1554.07 9338.6 1554 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7949.55 .04 9267.65 .03 9391.18 .05 

Bank Sta: Left Right Lengths: Left Channel 
9951.3310168.15 500 553.2 

Ineffective Flow nun= 1 
Sta L Sta R Elev 

9718.25 16025.7 1560 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
7949.55 9388.25 1552 9391.13 16025.7 1557.75 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head ( ftl 
W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slove iftlftl 

Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ft) 
Aloha 
Frctn Loss iftl 
C & E LOSS iftl 

Profile #PF 113 flow 

Right Coeff Contr. Expan. 
1000 .1 .3 

Element Left OB Channel ~ight OB 
Wt. n-Val. 0.030 
Reach Len. iftl 500.00 553.20 1000.00 
Flow Area lsq ft) 42.53 
Area isg ft) 42.53 
Flow icfsl 230.00 
Top Width iftl 47.52 
Avg. Vel. iftls) 5.41 
Hydr. Depth ift) 0.89 
COIIV. (cfsl 2017.7 
Wetted Per. (ftl 48.69 
Shear ~lblsa ftl 0.71 

A - - 
Stream Power ilblft sl 3.83 
Cum Volume iacre-ft) 10.88 26.71 15.48 
Cum SA (acres) 9.20 14.85 31.23 

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 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 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 suhcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF 213 flow 

E.G. Elev iftl 
Vel Head iftl 
W.S. Elev Iftl 

1555.16 Element Left OB Channel Right 0B 
0.82 Wt. n-Val. 0.030 

1554.35 Reach Len. ift) 500.00 553.20 1000.00 
Crit W.S. ift) 1554.35 Flow Area isq ftl 107.63 
E.G. Slope iftlftl 0.011756 Area Isaft) 107.63 
Q Total jcfs) 780.00  low (cis) 
Top Width iftl 66.97 Top Width (ft) 
vel Total Iftls) 7.25 Avg. Vel. iftls) 
Max Chl Dpth iftl 2.35 Hydr. Depth ift) 
Conv. Total icfsl 7193.9 Conv. icfs) 
Length Wtd. iftl 500.00 WettedPer. (ftl 
Min Ch El if tl 
Alvha 

1557.75 Shear Ilblsq ftl 1.15 
1.00 Stream Power (lb/ft sl 8.34 
1.61 Cum Volume iacre-ft) 37.49 82.44 212.75 
0.17 CumSA (acres) 26.51 38.74 182.57 

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

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came hack 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 OUTPUT 

E.G. Elev (ftl 
Vel Head i f  tl 
W.S. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope iftlftl 
Q Total (cfsl 
Top Width i f  tl 
Vel Total (ftlsl 
Max Chl Dpth (ftl 
Conv. Total lcfsl 
Length Wtd. Iftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C & E LOSS lft) 

Profile #PF full flow 

1556.35 Element Left OB Channel Fight OB 
1.16 Wt. n-Val. 0.030 

1555.19 Reach Len. (ft) 500.00 553.20 1000.00 
1555.19 Flow Area (scl ftl 165.63 
0.010181 Area (sqftl 165.63 
1430.00 Flow (cfsl 1430.00 
70.92 Top Width (ftl 70.92 
8.63 Avg. Vel. (ftls) 8.63 
3.19 Hydr. Depth (ft) 2.34 

14172.6 Conv. (cfs) 14172.6 
500-00 WettedPer. (ftl 72.94 
1557.75 Shear (lblsq ftl 1.44 

1.00 Stream Power (lblft sl 12.46 
1.91 Cum Volume (acre-ft) 62.13 124.05 380.10 
0.21 CumSA (acres) 38.28 38.99 247.51 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

, . .  Warnlng: Durlng 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 fwnd at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPDT Profile #PF 113 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) ift) Icfs) isq ft) (ft) (ft) IftISl 
9150.62 9350.80 18.79 6.76 17.99 8.17 0.40 2.78 
9350.80 9550.97 211.21 35.76 30.70 91.83 1.17 5.91 

warning: The energy equation could not be balanced wichin 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. 
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 213 flow 

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

ESb.62 if;, ICfSl (Sq ftl (ftl (ftl (ftlsl 
9350.80 189.76 36.52 34.96 24.33 1.08 5.20 

9350.80 9550.97 590.24 71.10 33.70 75.67 2.14 8.30 

Rittenhause FRS Left Overbank, Three flows 
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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 10.15 ml. This may indicate the need for 

a 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. 
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 full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Iftl Iftl (cfsl iss ft) (ftl (ft) (ft/SI 
9150.62 9350.80 466.90 65.79 37.26 32.65 1.83 7.10 
9350.80 9550.97 963.10 99.84 35.68 67.35 2.85 9.65 

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 for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper left RS: 17.471 

INPUT 
Description: 
Station Elevation Data n m =  199 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
8029.49 1554.73 8145.6 1554.75 8151.42 1555.33 8158.37 1554.66 8171.08 1555.08 
9279.64 1555.13 9297.47 1555.18 9379.3 1554 9458.2 1553.99 9458.3 1554 
9475.48 1555.38 9477.41 1556 9483.28 1558 9485.32 1558.69 9501.45 1559.2 
9503.95 1559.31 9506.62 1558 9510.72 1556 9514.83 1554 9518.93 1552 
9523.03 1550 9527.14 1548 9528.3 1547.44 9530.81 1548 9533.3 1548.57 
9546.42 1549.4 9549.99 1548 9551.9 1547.24 9553.57 1546 9556.29 1544 
9557.08 1543.42 9564.83 1543.96 9564.9 1544 9567.85 1546 9570.78 1548 
9570.88 1548.07 9575.49 1550 9580.32 1552 9584.09 1553.53 9597 1553.33 
9604.51 1552 9605.92 1551.77 9606.98 1552 9611.1 1552.94 9679.31 1553.97 
9679.59 1554 9687.12 1554.83 9743.9 1554.68 9759.9 1554 9784.81 1552.94 
9802.68 1554 9804.28 1554.08 9847.72 1554.05 9850.48 1554 9898.9 1553.07 
9905.31 1552 9909.45 1550 9913.6 1548 9916.95 1546 9917.15 1545.86 
9924.12 1545.08 9936.35 1546 9950.95 1547.1 9985.12 1547.68 9995.26 1546.08 
10030.08 154710035.42 1548 10040.4 1548.9610064.74 1548.5510068.43 1548 
10071.52 1547.4310072.49 154810075.89 155010079.32 1552 10080.5 1552.62 
10129.8 1552.1510157.39 155410171.29 155410183.05 1553.2710189.96 1552 
10204.01 155010219.28 154810232.74 154610235.25 1545.6210238.18 1544 
10241.81 154210245.44 154010249.07 153810252.69 153610256.32 1534 
10260.06 153210264.07 153010268.03 152810271.65 152610275.28 1524 
10277.77 1522.6310287.13 152210298.09 1521.5110303.93 152010310.78 1518 
10311.55 1517.73 10336.1 151810339.62 1518.0510347.96 152010349.71 1520 
10356.53 152010366.82 152010380.93 1519.4310412.74 1520 10525.8 1521.69 
10531.42 152210622.07 1523.21 10642.1 152210729.58 152010749.98 1519.53 

10754 152010766.48 152210777.35 152410781.13 152610784.91 1528 
10788.69 153010792.58 153210798.37 153410801.94 1535.0210803.04 1536 
10805.1 1538 10807 154010808.55 1541.6210814.11 154210832.55 1543.07 
10840.56 154410850.52 1545.18 10872.8 154610949.74 154810977.73 1548.51 
11050.36 155011096.85 155211145.56 155411182.371555.3211184.17 1116 

Rittenhouse FRS Left Overbank, Three flows 
Page 10 of 32 



~~ ~~ ~~ 

13,hj.bi 15F51'3560.24 1559.781~12ri.61 1!>581432R.18 !55615145.12 1-56 
15 ... 15.7 15!11!257.56 5 6 1 5 1 . 1 3  lr561',705.94 6 l l : O . l  1556 
15'3.:8. I4 ?C!.:.69:61F2.85 1!5:.~PL6Ld'..4j 155,1471G155.717 l b !  1 3 8  
IiiiiO', :L:o.tl:blS(.[1, 15F8.jl161~13.33 l!'01?199.(:! 15~6.)31621~.17 1-5d 

Mannino's n Values nun= 3 - 
Sta n Val Sta n Val Sta n Val 

8029.49 .04 9506.62 .03 9584.09 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9898.910171.29 770 803.3 780 .1 .3 

Ineffective Flow n m =  1 
Sta L Sta R Elev 

9606.5216275.35 1559 
Blocked Obstructions num= 1 

Sta L Sta R Elev 
9606.5216275.35 1550 

CROSS SECTION OUTPUT Profile #PF 113 flow 

E.G. Elev lft) 
Vel Head Ift) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lftlft) 
Q Total lcfs) 
Too Width Iftl 
vei Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. (it) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

1548.57 Element 
0.16 Wt.n-Val. 

1548.42 Reach Len. lft) 
1546.23 Flow Area lsa ft) 
0.001170 Area lsq ft) 
230.00 Flow lcfs) 
29.12 Tap Width lft) 
3.19 Avg. Vel. lftls) 
5.00 Hydr. Depth lft) 

6724.7 Conv. Icfs) 
770.00 Wetted Per. lft) 
1550.00 Shear Ilblsq ft) 

1.00 stream Power Ilblft s) 
2.13 Cwn Volume (acre-ft) 
0.08 Cum SA (acres) 

Left OB Channel Right OB 
0.030 
770.00 803.30 780.00 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has char.ged 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 m). hetween the current and previous cross 

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

CROSS SECTION OUTPUT Profile #PF 213 flow 

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

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area lsq ft) 
Area (sq ft) 
Flow ( ~ £ 5 )  
Toa Width lft) . . 
A&. vel. ~ f t ~ s )  
Hydr. Depth (ft) 
Conv. lcfs) 
Wetted Per. Ift) 
Shear llb/sa ft) 
stream pow& Ilblft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB 
0.030 

770.00 
191.10 

Channel Right OB 

803.30 780.00 

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 
Warnlng: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #PF full flow 

Rillenhouse FKS Left Overbank, Three flows 
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E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (fc) 
Crit W.S. (ft) 
E.G. Slope lftlftl 
0 Total lcfs) 
Top Width Iftl 
Vel Total (ft/s) 
Max Chl Dpth I ftl 
Conv. Total Ices) 
Length Wtd. Iftl 
Min Ch El Iftl 
Alpha 
Frctn Loss Iftl 
c & E Loss (ftl 

Element Left OB Channel Right OB 
wt. n-Val. 0.030 
Reach Len. lft) 770.00 803.30 780.00 
 low Area lsq ft) 261.95 
Area isq ft) 262.05 359.19 1946.63 
 low ICES) 1430.00 
~ o p  Width Ift) 65.42 174.86 958.86 
~ v g .  Vel. (ftls) 5.46 
Hydr. Depth (ft) 4.06 
conv. (cfs) 32146.7 
wetted Per. Ift) 69.52 
Shear (lb/sq ft) 0.47 
stream Power llb/ft s )  2.54 
cum Volume (acre-ft) 59.67 121 -77 357.75 
cum SA (acres) 37.49 37.88 236.51 

Warnmy: Divided flow computed for this sross-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 113 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ftl (c~s) (sq ftl (ft) (ft) Ift/S) 
9525.02 9711.96 230.00 72.20 32.28 100.00 2.48 3.19 

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 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 that1 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 213 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs1 (sq ft) (ft) (ftl IftlS) 
9338.08 9525.02 6.10 3.66 4.31 0.78 0.94 1.67 
9525.02 9711.96 773.90 187.44 56.73 99.22 3 .56 4.13 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater tharl 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 full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (crs) (sq ft) (ft) (ft) (ftlsl 
9338.08 9525.02 25.711 9.71 7.02 1.80 1.54 2.66 
9525.02 9711.96 1404.22 252.25 62.50 98.20 4.34 5.57 

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: Queen Creek 
REACH: Upper left RS: 17.319 

-. 
Description: , 

Statlon Elevation Data nun= 237 - 
Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 

7871.49 1551 7878.03 1552 7878.05 1552 7878.08 1552 7885.94 1551.22 
7897.8 1551.39 8224.56 1552 8675.63 1552 8880.78 1550.37 8893.71 1550.48 

Rittenhouse FRS Left Overbank, Three flows 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta . n Val 

7871.49 .04 9226.79 .03 9300.79 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9790.2610129.79 675 683 710 .1 .3 

Ineffective Flow nun= I 
Sta L Sta R Elev 

9597.6315953.34 1556 
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
970015953.34 ' 1547 

CROSS SECTION OUTPUT Profile fPF 1/3 flow 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 

Element 
Wt. "-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lblsq ft) 
Stream Power llb/ft sl 
C m  Volume lacre-ft) 

Left OB 
0.030 
675.00 
28.72 

Channel Right OB 

683.00 710.00 

Max chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

Rillenhouse FRS 
26.71 15.48 

Left Overbank, 7hree flows 
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C & E LOSS (ft) 0.24 cum SA (acres) 8.37 14.85 31.23 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile #PF 2/3 flow 

E.G. Elev (ft) 
Vel Head (ft) 
W . S .  Elev lftl . . 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width Ift) 
vei Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
wt. n-Val. 
Reach Len. Ift) 
  low Area (sq ft) 
Ar2a (sq ft) 
Flow (C~S) 
TOP Width (ft) 
AVQ. Vel. (ftlsl 
~v&. De~th lftl --z . ~. 
conv. (CfS) 
wetted Per. (ft) 
shear (lblsq ft) 
Stream Power (lblft s )  
Cwn Volume (acre-ft) 
CW" SA (acres) 

Left OB Channel Right OB 
0.031 

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. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION OUTPUT Profile XPF full flow 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev ('it) 
Crit W.S. (ft) 

1549.80 ~ l m e n t  Left OB Channel Right OB 
0.53 wt. n-Val. 0.033 

1549.27 Reach Len. (ft) 675.00 683.00 710.00 
1549.27  low Area (sq ft) 245.44 

E.G. Slope (ftlft) 0.008437 Area (sq ft) 
Q Total Icfs) 1430.00 Flow (cfsl ~~ ~- 

T O ~  Width lftl 2 6 0 7 . 4 1  ~ n d  Width Iftl . . 
vei Total (ft~s) 
Max Chl Dpth If t) 

. .- 
5.83 irg. vel. (£~IS) 
6.77 Hydr. Depth (ft) 

Conv. Total (c~s) 15568.5 conv. (cfs) 
Length Wtd. (ft) 675.00 Wetted Per. Ift) 
Min Ch El (ft) 1547.00 Shear (lblsq ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

1 .OO Stream Pow& (lblft s )  3.06 
3.20 Cum Volume (acre-ft) 55.03 112.22 301.54 
0.08 Cum SA (acres) 34.57 33.49 209.66 

Warning: The energy equation could not be balanced within the specified number of rterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 it 10.3 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. 

Rittenhausc FRS Left Overbonk, Three flows 
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FLOW DISTRIBUTION OUTPUT Profile PPF 1/3 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) 
9214.63 

(ft) (CfS) (ss ft) (ft) ift) (ft/s) 
9406.51 230.00 28.72 16.69 100.00 2.02 8.01 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio 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 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

FLOW DISTRIBUTION OUTPUT Profile #PF 213 flow 

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. 
Warning: During the standard step iterations, when the assumed water surface was set eqxal 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 full flow 

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

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: Divided flow computed for this 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. 
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. Thls indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper left RS: 17.190 

INPUT 
Descriwtion: 
Station Elevation Data mlm= 701 ~~~ ~~~~ ~~~- ... 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7653.45 1548 7761.75 1547.79 7762.55 1548 7767.33 1549.12 7175.28 1548.58 
7788.9 1548.63 8246.52 1548 8729.5 1547.7 8758.1 1546.68 8780.13 1546.65 
8790.75 1546.71 9097.59 1546.78 9117.51 1546.56 9136.95 1546.86 9138.57 1546 
9141.99 1544 9143.95 1542.85 9148.35 1543.55 9153.92 1544 9161.44 1544.54 
9162.43 1544 9166.2 1542 9167.98 1541.05 9169.25 1540 9171.45 1538 
9172.26 1537.13 9177.83 1538 9180.4 1537.14 9181.05 1540 9185.39 1542 
9186.25 1542.32 9190.57 1544 9193.76 1545.31 9204.991545.448 9209.19 1545.5 
9216.01 1544 9218.86 1543.3 9220.69 1544 9222.85 1544.81 9304.99 1546 
9356.34 1546 9446.22 1545.68 9449.91 1546 9451.6 1546.33 9452.81 1546 
9455.69 1545.55 9463.88 1546 9483.77 1547.1 9556.72 1546.93 9643.2 1547.06 
9701.66 1547.47 9709.7 1546 9714.06 1545.19 9716 1544 9718.44 1542.23 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

7653.45 . 0 4  9136.95 . 0 3  9209.19 .05  

Bank Sta: Left Right Lengths: Left Charnel Right Coeff Cantr. Expan 
9806 .3410345 .11  650 7 0 8 . 5  720  .1 .3 

Ineffective Flow n"m= 1 
Sta L Sta R Elev 

960015911.47 1 5 4 7 . 5  
Blocked Obstructions nun= 1 

Sta L Sta R Elev 
968515911.47 1544 

CROSS SECTION OUTPUT Profile #PF 113  flow 

E.G. Elev lft) 
Vel Head ( f t )  
W.S. Elev lftl 

1542 .70  Element 
0 . 1 9  Wt. n-Val. 

1 5 4 2 . 5 1  ReachLen. (ft) 
1540 .22  Flow Area lsq ft) 

0 .001458  Area (sq ft) 
2 3 0 . 0 0  Flow (cfs) 

21.52  Top Width (ft) 
3 . 4 8  Avg. Vel. (ftls) 
5 . 3 8  Hydr. Depth (ft) 

6022.5  Conv. (cfs) 

Left OB Channel Right OB 
0 .030  

650.00  708 .50  720 .00  
Crit W.S. lftl 

e E.G. Slope (ftlft) 
Q Total (cfsl 
Top Width (It) 
Vel Total Iftlsl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 

Rittenhause FRS Left Overbank. Three flows 
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Length wed. lft) 650.00 wetted Per. (ft) 26.44 
Min Ch El (ftl 1544.00 Shear (lblsq ft) 0.23 
Alnhn 1.00 stream Power (lblft s )  0.79 
~ ~- a~~~~~ 

Frctn Loss (ftl 
C & E Loss (ft) 

- - 

2.09 Cumvolume lacre-ft) 8.59 26.71 15.48 
0.08 cum SA (acres) 8.10 14.85 31.23 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

CROSS SECTION OUTPUT Profile #PF 213 flow 

E.G. Elev lft) 
Vel Head lftl 
W.S. Elev (ft) 
crit w.s. ift) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width ( f t I 
Vel Total (ftlsl 
Max Chl Dpth (ftl 
Conv. Total lcfs) 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

1545.44 ~lement Lett 08 Channel Right 08 
0.29 wt. n-Val. 0.030 

1545.15 Reach Len. lft) 650.00 708.50 720.00 
1543.05  low Area isq ft) 181.09 
0.002273 ~ r e a  lsqft) 207.41 604.36 1999.07 
780.00 F ~ O W  (cfs) 780.00 
2416.57 Top Width (ft) 116.18 525.76 1774.64 

4.31 ~ v g .  Vel. (ftls) 4.31 
8.02 Hydr. Depth (ft) 2.03 

16362.1 conv. (cfs) 16362.1 
650.00 wetted Per. lftl 96.31 
1544.00 Shear (lblsq ftl 0.27 

1.00 stream Power (lb/ft s) 1.15 
2.77 cum Volume (acre-ftl 30.00 66.34 122.76 
0.06 Cum SA (acres) 21.58 26.86 115.18 

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. 
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. 

CROSS SECTION OUTPUT Profile #PF full flow 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ftl 
E.G. Slope (ftlftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftlsl 
Max Chl Dpth lft) 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ftl 
C & E LOSS (ftl 

1546.40 Element 
0.25 wt. n-Val. 

1546.15 Reach Len. (ft) 
1545.08   low Area lsq ft) 
0.003030 Area (sq ftl 
1430.00 Flow (CfS) 
3749.55 TOP Width lft) 

4.00 A V ~ .  Vel. (ftls) 
9.02 ~ ~ d r .  Depth (ft) 

25976.7 Conv. (cfs) 
650.00 wetted Per. (ftl 
1544.00 Shear (lblsq ft) 

1.00 Stream Power (lblft sl 
3.21 cumvolume (acre-ft) 
0.02 Cum SA (acres) 

Left OB Channel Right OB 
0.032 

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). hetween the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 113 flow 

Left Sta Right Sta Flow Area W.P. %Conv. HvdrD. Velocity 

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 
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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 m). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 213 flow 

Left Sta Right sea Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl IcEsI 1s- ftl l f t l  (fti i f ~ l e )  

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 fo r  

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided hy downstream conveyance) is l e s s  

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  mi. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #PF full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ftl (cfsl I sq  ftl (ftl (ftl (ft/SI 
8945.18 9160.47 207 .88  47.97 23.16 14.54 2 .16  4 . 3 3  
9160.47 9375.76 1 1 9 9 . 4 8  279 .89  221.79 83.88 1 . 3 0  4 . 2 9  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is l e s s  

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. hetween the current and previous cross 

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper left RS: 1 7 . 0 5 5  

INPUT 
Description: 
Station Elevation Data nun= 202 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7454 .12  1545.16 7458.31 1545.88 7470.4 1544.49 7481.52 1544 .69  8427.17 1544.54 
8428 .57  1544 8431.45 1542.85 8436.51 1543 .89  8457.42 1543 .88  8460.54 1544 
8471 .42  1544.34 8573.66 1544 8810.45 1542.01 8825.47 1 5 4 2 . 9 1  8828.55 1542 
8830.28 1541.38 8834.45 1542 8836.84 1542.4  8853.43 1543.62 8856.68 1542 

8859 1540.73 8859.91 1540 8861.99 1538 8863.08 1536 .88  8870.81 1536.9  
8872.3  1538 8875.08 1540 8876.95 1541 .41  8878.37 1542 8881.9 1543.02 

8898.07 1542.67 8900.53 1542 8906.77 1540 .75  8913.14 1542 8913.81 1542.14 
9146.15 1542.5 9150.94 1544 9151.69 1544 .23  9172.47 1544 9260.32 1543.5  
9284.39 1542 .41  9285.22 1542 9289.54 1540 9289.81 1539 .88  9293.22 1540 
9306.88 1540.45 9311.59 1542 9312.19 1542.2  9343.02 1543.24 9515.19 1543 .63  
9532.63 1544 9534 .19  1544.09 9558.55 1544.29 9560.75 1544 9570.21 1542 .7  
9584.99 1543.34 9709.49 1543 .11  9714.69 1542 9717.95 1541 .3  9727.05 1540 
9732 .14  1539.15 9758 .68  1539.11 9781.62 1539.56 9793.57 1538  9800.53 1537 .21  
9820 .88  1536 9821.15 1535.98 9825.58 1534 9830.11 1532 9834.64 1530 
9838 .41  1528.34 9838.96 1528  9842.2 1526 9845.57 1524 9849 1522 

9850.3  1521.2510020.15 152210038.75 1522.1210039.09 152210044.21 1520.28 
10051.37 1521.9510051.97 152210060.73 1522.4210065.46 152410071.99 1526 
10076.12 1527.1910101.23 1526.0210101.36 152610117.15 152410130.46 1522.03 
10130.84 152210139.05 1522 10154.9 152210180.67 1521.810215.38 1521.65 
10226 .91  1521.1610231.62 152010237.08 1 5 1 8 . 3 3  10241.4 151810326.59 1516 

1 0 3 9 1 . 7  1 5 1 6 1 0 4 3 9 . 7  151610455 .921515 .7410457 .14  151610465.83 1518 
1 0 4 7 3 . 5 1  152010479.89 152210486.27 152410493.89 152610499.78 1528 
10503 .97  153010506.55 153210508.35 1533.3910508.94 153410510.74 1536 
10512 .56  153810514.38 154010515.09 1540.78 10518 .8  154210522.29 1543.26 
10526.32 154210528.72 1540.810535.95 1541.5110538.58 154010542.07 1538 
10545.06 1536.2610567.22 153810569.62 154010572.46 154210575.69 1544 
10577.68 1545.2910582.45 154410585.84 1542.9510587.49 1543.0210589.86 1544 
10594.85 1546 10596.3 1546.58 10598 .3  154610604.19 154410604.54 1543.83 
10631.07 1543.610638.07 154410641 .741544 .0610646 .58  154610647.46 1546 
10651.83 154410653.781543.1110794.98 154210926.56 1 5 4 2 1 1 1 3 6 . 6 1 5 4 2 . 9 9  
1 1 1 4 2 . 0 1  154411250.12 154411255.61 154411411.52 1544 11483 1542 .61  

1 1 5 8 0 . 6  154211808.99 154011846.37 1539.6811851.15 154011875.14 1542 
11892.72 154411903.56 154611905.36 1546.9511910.41 154611912.24 1545.64 
11924 .25  1545.6111928.36 1544 11929.5 1543.5812299.25 154412315.27 1544.12 

Rittenhouse FRS 
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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 

7454.12 .04 8853.43 .04 8856.68 .03 8881.9 .03 8898.07 .04 
9151.69 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9800.5310076.12 800 796.7 850 .1 .3 

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

7454.12 8471.42 1544.34 9558.5515470.72 1544.29 
Blocked Ohstructions n m =  2 

Sta L sea R Elev Sta L Sta R Elev 
7454.12 8853.43 1543.62 971015470.72 1540 

CROSS SECTION OUTPUT Profile #PF 113 flow 

E.G. Elev (ft) 
Vel Head Ift) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avq. Vel. lft/s) 

Left OB Channel Riaht OB 

W.S. Elev Ift) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
vei Total (ft/s) 
Max chl Dpth (ftl 
Conv. Total Icfs) 
Length Wtd. Ift) 
Min Ch El lftl 

~ydr. ~epth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lblsq ftl 
stream Power (lb/ft s )  Alpha 

Frctn Loss (ft) 
C & E Loss (ft) 

Cum Volume (acre-ft) 
Cum SA (acres) 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Warning: 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 OUTPUT Profile #PF 2/3 flow 

E.G. Elev (ft) 
Vel Head lftl 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area (sq ft) 
Plow (~£5) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth lft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq ft) 
stream Power llb/ft s) 
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.033 
800.00 796.70 850.00 
101.41 
235.36 465.60 1055.51 

W.S. Elev lft) 
Crit W.S. (ft) 
E.G. Slope Ift/ft) 
Q Total (cfs) 
TOP Width lft) 
vei Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wed. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Warning: The energy equation could not be balanced within the s~ecified n d e r  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 velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

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

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF full flow 

E.G. Elev lft) 1543.17 Element Left OB Channel Right OB 
Vel Head lft) 0.41 Wt. n-Val. 0.035 
W.S. Elev lft) 1542.76 Reach Len. lft) 800.00 796.70 850.00 
Crit W.S. lft) 1542.76 Flow Area lsq ft) 278.01 
E.G. Slope lft/ft) 0.009473 Area lsq ft) 505.08 760.73 2144.95 
Q Total lcfs) 1430.00 Flow lcfs) 1430.00 
Top Width lft) 2004.74 Top Width lft) 422.32 275.59 1306.83 
vel Total lft/s) 5.14 Avg. Vel. Iftls) 5.14 
Max Chl Dpth lft) 5.88 Hydr. Depth lft) 0.84 
Conv. Total lcfs) 14692.2 Conv. lcfs) 14692.2 
Length Wtd. lft) 800.00 Wetted Per. lft) 336.08 
Min Ch El (ft) 1540.00 Shear llb/sg ft) 0.49 
Alpha 1.00 Stream Power Ilblft s )  2.52 
Frctn Loss lft) 0.70 Cum Volume (acre-ft) 42.86 82.71 184.44 
C & E LOSS lft) 0.12 Cum SA (acres) 23.72 20.43 135.45 

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 conveyanck ratio (upstream conveyance divided by downstream conveyance) is less 

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

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #PF 1/3 flow 

Left Sta Right Sta Flow Area W.P. %Con". HydrD. Velocity 
lftl lft) ICfS) lsq ft) lft) lft) Ift/s1 
8627.33 8861.97 4.07 1.17 2.17 1.77 0.75 3.47 
8861.97 9096.61 225.93 27.40 13.79 98.23 2.20 8.24 

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: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Warning: During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came hack 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 2/3 flow 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
lft) lft) lcfs) lsq ft) lft) lft) IftIS) 
8627.33 8861.97 42.97 7.55 6.02 5.51 1.60 5.69 
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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 velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

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

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there 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 OUTPW Profile #PF full flow 

Left Sta Right Sta Flow Area W.P. 8Conv. HydrD. Velocity 
ift) (ft) (cfs) (sq ft) (ft) (ft) IftIS) 
8627.33 8861.97 105.04 13.70 8.37 7.35 2.01 7.67 
8861.97 9096.61 1064.66 182.68 224.28 74.45 0.82 5.83 

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. 
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: Queen Creek 
REACH: Upper left RS: 16.904 

INPUT 
Description: 
Station Elevation Data num= 267 - - 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
7496.59 1541.52 7500.28 1542 7500.5 1542.02 7501.14 1542 7511.57 1541.44 
7526.56 1541.34 8472.26 1541.61 8475.81 1540 8476.13 1539.87 8476.68 1540 
8481.47 1541.17 8503.34 1540 8508.56 1539.71 8515.28 1540 8525.61 1540.43 

~~~ 

9760.44 1535.39 9761.57 1536 9765.28 1538 9769.18 1540 9773.97 1542 
9775.35 1542.58 9777.25 1542 9784.17 1540 9790.94 1538 9792.01 1537.6 
9837.66 1537.89 9838 1538 9844.57 1540 9851.93 1540 9856.55 1538 
9858.02 1537.36 9860.92 1536 9889.65 1535.06 9891.66 1534 9895.44 1532 
9899.32 1530 9899.75 1529.78 9915.25 1530 9935.74 1530.49 9938.08 1532 
9941.18 1534 9944.27 1536 9946 1536.9210018.03 1536.3110018.97 1536 
10023.29 153410024.41 1533.2710032.75 1532.88 10035.2 153410040.27 1536 
10041.56 1536.48 10126.8 1537.2710140.97 153610152.26 1534.9910165.94 1535.08 
10167.02 153410169.01 1532 10171 153010173.06 152810175.11 1526 

0 10177.17 152410179.23 152210180.04 1521.2210198.96 1521.4910201.08 1520 
10203.94 151810206.79 151610209.64 151410212.49 151210215.34 1510 
10217.19 1508.7310296.33 1510 10316.5 151210334.92 1513.7410341.46 1514 
10346.5 151410417.35 151210431.25 1510.710431.97 151010433.99 1508 
10435.99 1506 10438 150410438.04 1503.9610438.42 150410444.24 1504.45 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

7496.59 ,035 8927.58 ,035 9046.31 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9851.93 10126.8 960 907.5 940 .1 .3 

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

- - - - - -. -. .. e Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

7496.59 8893.63 1540.64 976215521.19 1538 

CROSS SECTION OUTPUT Profile #PF 1/3 flow 

E.G. Elev Ift) 
Vel Head (f t) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope Iftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

1538.61 Element 
0.01 Wt. n-Val. 

1538.60 Reach Len. (ft) 
1536.38 Flow Area lsq ft) 
0.000221 Area lsa ft) 

Left OB Channel Right OB 
0.050 
960.00 907.50 940.00 

230.00 Flow I C E S )  
2172.86 Top Width (ft) 

0.66 Avg. Vel. lft/s) 
3.69 Hydr. Depth (ft) 

15484.6 Conv. (cfs) 
909.97 Wetted Per. (ft) 
1538.00 Shear (lhlsa ftl 

1 .OO stream POW& (~b/ft s )  0.01 
6.40 Cum Volume (acre-ft) 4.16 25.23 8.13 
0.10 cum SA (acres) 4.20 12.36 16.40 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

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

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

CROSS SECTION OUTPUT Profile #PF 213 flow 

E.G. Elev (ft) 1539.87 Element Left OB Channel Right OB 
Vel Head (ft) 0.01 Wt. n-Val. 0.048 
W.S. Elev lft) 1539.86 Reach Len. (ft) 960.00 907.50 940.00 
Crit W.S. (ft) 1537.19 Flow Area Lsq ft) 1114.71 
E.G. Slope (ft/ft) 0.000332 Area (sq ft) 1213.75 506.56 4244.28 
Q Total (cfs) 780.00 Flow lcfsl 11117 n n  
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TOP width iftl 5 3 5 4 . 8 3  Top Width (ft) 8 8 4 . 3 0  274.55 4195 .99  
Vel Total (ftls) 0 . 7 0  Avg. Vel. (ftls) 0 . 7 0  
Max Chl Dpth ift) 4 . 9 5  Hydr. Depth ift) 1 . 3 5  
Con". Total (cfs) 4 2 7 8 5 . 4  Conv. (cfs) 4 2 7 8 5 . 4  a iy ; :  :idifLft) 9 1 1 . 5 5  Wetted Per. ift) 8 3 0 . 4 4  

1 5 3 8 . 0 0  Shear (lblsq ft) 0.03  
Alpha 1 . 0 0  Stream Power ilbtft s) 0.02  
Frctn Loss lft) 5 . 6 5  Cum Volume (acre-ft) 1 3 . 3 9  48 .75  45.80 
c ~ E L O S S  lft) 0 . 1 7  Cum SA (acres) 1 0 . 2 8  1 5 . 3 1  46.18 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0 . 5  ft ( 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 (0 .3  ml. between the current and previous cross 

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

CROSS SECTION OUTPUT 

E.G. Elev lft) 
vel Head ift) 
W.S. Elev iftl 
Crit W.S. iftl 
E.G. Slope lftlft) 
Q Total (cfsl 
TOP width iftl 
Vel Total (ftls) 
Max Chl Dpth If tl 
Conv. Total icfsl 
Lenoth Wtd. (ftl 
~ i n - ~ h  El i ft) 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ft) 

Profile #PF full flow 

1 5 4 0 . 5 4  Element 
0 . 0 1  Wt. n-Val. 

1 5 4 0 . 5 3  Reach Len. (ft) 
1 5 3 8 . 1 9  Flow Area lsa ftl 

0 . 0 0 0 3 0 2  Area ism ftl 
1 4 3 0 . 0 0  Flow icfs) 
6 4 6 9 . 5 3  Top Width ift) 

0 . 8 5  Avg. Vel. iftls) 
5 . 6 2  Hydr. Depth ift) 

8 2 2 3 0 . 2  cbnv. (cfs~ 
9 1 2 . 3 7  Wetted Per. lftl 

1 5 3 8 . 0 0  Shear (Iblsq ft) 
1 . 0 0  stream Power (lblft s )  
4 . 6 6  Cum Volume iacre-ftl 
0 . 2 2  Cum SA (acres) 

Left OS Channel Right OB 
0.048 

9 6 0 . 0 0  9 0 7 . 5 0  940 .00  
1 6 8 9 . 2 6  

I) Warning: Divided £!ow computed for this cross-section. 
Warnlng: The velocity head has changed by more than 0 . 5  ft ( 0 . 1 5  m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft (0 .3  m). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 113 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) (ft) (cfs) isq ft) lftl (ftl IfttS) 
8909.79 9145.33 5 . 3 7  20 .23  6 7 . 2 5  2 .33  0.30 0 . 2 7  
9145.33 9380.86 1 7 . 2 3  6 1 . 0 0  1 2 0 . 8 8  7 . 4 9  0 .50  0 . 2 8  
9380 .86  9 6 1 6 . 4 0  0 . 6 1  5 . 0 3  3 5 . 8 7  0 . 2 6  0 .14  0 . 1 2  
9616.40 9851.93 2 0 6 . 8 0  2 6 1 . 7 0  1 1 0 . 8 2  8 9 . 9 1  2.46 0 . 7 9  

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0 . 5  ft ( 0 . 1 5  m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft 10.3 m). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile PPF 2 1 3  flow 

Left Sta 
iftl 
8909.79 
9 1 4 5 . 3 3  
9380 .86  
9616 .40  

Right Sta 
lft) 
9 1 4 5 . 3 3  
9380.86 
9616 .40  

Flow 
ICfS) 

1 3 3 . 6 0  
1 6 8 . 5 1  

6 3 . 7 1  
4 1 4 . 1 8  

Area 
1sq ftl 
2 2 7 . 6 4  
2 9 2 . 6 0  
1 6 0 . 0 3  
4 3 4 . 4 4  

W.P. 
ift) 

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

% Conv. 

1 7 . 1 3  
2 1 . 6 0  

8 . 1 7  
5 3 . 1 0  

Hydr D. 
ift) 
0.98  
1 . 3 0  
0 .75  
2 .85  

Velocity 
(ftlsl 

0 . 5 9  
0 . 5 8  
0 . 4 0  
0.95 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed bv more than 0 . 5  ft 10.15  m). This mav indicate the need for 

~~~~ - ~ -  
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additional cross sections 
Warning: The conveyance ratio (uustream conveyance divided bv downstream ron~ievanrel i q  1 0 s -  

< ~ 
. . . . . -. - - , - - - - - - 

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). hetween the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #PF full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) Icfsl (sq ft) (ft) (ft) 
8674.26 8909.79 1.28 4.10 13.65 0.09 0.30 0.31 
8909.79 9145.33 320.24 384.94 236.23 22.39 1.63 0.83 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

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

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper left RS: 16.733 

INPUT 
Descriution: 

n m =  242 
Elev Sta 

1536.72 7509.26 
1536.98 8867.18 
1536.93 8895.33 

1538 8930.95 

Elev Sta 
1538 8426.17 
1536 8877.8 

Elev 
1538 

Rillenhouse FRS Lefl Overbank, Tkee flows 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

7488.9 .05 9839.68 ,03510184.78 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9839.6810184.78 950 895.9 950 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
7488.9 9835.3 1536 10188.915515.44 1536.85 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
7488.9 9835.3 1536 10188.915515.44 1535 

CROSS SECTION OUTPUT Profile #PF 1/3 flow 

E.G. Elev (ft) 
Vel Read Ift) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope Iftlft) 
Q Total (cfs) 
Top Width (ft) 
vel Total Ift/s) 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn LOSS (ftl 
C k E Loss lftl 

1532.10 Element Left OB Channel Right OB 
1.01 Wt. n-Val. 0.035 

1531.09 Reach Len. (ftl 950.00 895.90 950.00 
1530.95 Flow Area lsqft) 578.63 
0.011850 Area lsq ftl 578.63 
4667.00 Flow (cfsl 4667 .OO 
248.39 TOD Width Ift) 248.39 
8.07 AV;. Vel. lft/sl 
6.58 Hydr. Depth lft) 

42872.9 Conv. (cfsl 
895.90 Wetted Per. (ftl 
1524.51 Shear (lblsq ftl 

1.00 Stream Power Ilblft s )  
3.83 Cum Volume (acre-ft) 
0.21 Cum SA (acres) 

Warnmg: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for e 
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 OUTPUT Profile #PF 213 flow 

E.G. Elev lft) 1534.04 Element Left OB Channel Right OB 
Vel Head lftl 1.73 Wt. n-Val. 0.035 . . 
W.S. Elev (ft) 1532.31 Reach Len. (ft) 
Crit W.S. (ftl 1532.31 Flow Area lsq ftl 
E.G. Slope (ft/ft) 0.011884 Area lsq ftl 
Q Total (cfsl 9333.00 Flow lcfs) 
Top Width (ft) 253.21 Top Width lft) 
vel Total lft/s) 10.56 Avg. Vel. (ftlsl 
Max Chl Dpth lftl 7.80 Hydr. Depth (ft) 
Conv. Total lcfs) 85613.9 Conv. lcfsl 
Length Wtd. (ft) 
Min Ch El lftl 
Alpha 
Frctn Loss Iftl 

895.90 Wetted Per. (ftl 256.40 
1524.51 Shear (lb/sq ft) 2.56 

1.00 Stream Power (lblft s) 27 01 
3.06 Cum Volume (acre-ft) 0.01 34.26 0.01 

C & E LOSS (ftl 0.39 Cum SA (acres) 0.53 9.81 0.91 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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. 

Rittenhouse FRS Left Overbank, T h e  flows 
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Note: Multiple critical depths were found at this location. 
valid, 

water surface was used. 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head I ftl 
W.S. Elev lftl 
Crit W.S. let) 
E.G. Slope ift/ftl 
Q Total Icfsl 
Top Width lft) 
Vel Total lft/sl 
Max Chl Dpth (ft) 
Conv. Total Icfsl 
Length Wtd. (ftl 
Min Ch El ift) 
Alpha 
Frctn Loss (ft) 
C & E LOSS lftl 

Profile #PF full flow 

Element 
Wt. n-Val. 
Reach Len. lftl 
Flow Area lsq ft) 
Area lsq ftl 
Flow lcfsl 
Top Width iftl 
Avg. Vel. (ft/sl 
~ydr. Depth lftl 
Conv. lcfsl 
wetted Per. (ft) 
Shear ilb/sq ftl 
Stream Power Ilblft sl 
Cum Volume lacre-it) 
Cum SA (acres) 

The critical depth with the lowest, 

Left OB Channel Right OB 
0.035 

950.00 895.90 950.00 

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

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 113 flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl iftl I c ~ s I  1sq ftl iftl iftl Iftlsl 
9908.70 9977.72 1142.27 152.94 55.52 24.48 2.81 7.47 
9977.72 10046.74 3015.38 300.92 70.30 64.61 4.36 10.02 

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

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #PF 2/3 flow 

Left sta Riaht Sta Flow Area W.P. % Conv. Hvdr D. Veloci tv 
~A ~ - - - -  

1ft1 if;~ refs) ~ S O  f t ~  1ft1 1ft.1 (~+IS) 

Warning: The energy equation could not be balanced within the specified number of iterations.  he 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: The velocity head has changed hy 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 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 cane 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 full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
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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 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper left RS: 16.563 

INPUT 
Descri~tion: 
Statjon Elevation Data num= 79 ~~~~~~ ~~~- . ~ 

Sta Elev Sta Elev Sta  lev Sta Elev Sta Elev 
9071.1 1534.25 9166.33 1534 9188.48 1534 9290.35 1534 9415.18 1532.15 
9416.1 1532 9426.51 1530 9427.58 1529.7 9430.73 1530 9474.96 1530 
9475.36 1529.99 9475.43 1530 9485.04 1532 9513.01 1533.6 9530.26 1534 
9541.61 1534.21 9547.05 1534 9579.81 1534 9581.79 1534.1 9770.77 1535.38 
9773.4 1534 9777.19 1532 9780.99 1530 9784.93 1528 9789.78 1526.25 
9860.53 1527.47 9899.89 1527.04 9918.17 1526.77 9931.75 1526.65 9936.69 1526 
9940.69 1525.27 9945.67 1526 9947.46 1526.09 9949.29 1526 9983.86 1524.7 
9989.49 1524 9997.43 152210001.19 1520.8410013.48 152210053.13 1522 
10109.15 1521.0210111.32 152210115.82 1524 10120.4 152610122.78 1527.04 
10134.86 1526 10142.8 1525.2410165.99 152610174.86 1526.310181.69 1528 
10182.93 1528.2710212.59 1528.1110250.83 152810255.04 1527.310300.54 1528 
10481.77 153010507.33 1530.6510510.45 153210517.97 153210521.58 1530.69 
10603.12 1531.8810604-31 153210615.53 1533.2910639.91 1532.9510647.23 1532 
10871.7 153010952.71 153011147.77 153211147.78 153211157.15 1532.35 
11160.9 153211166.84 1531.2611175.72 1531.4112289.33 153212301.59 1532.48 
12309.43 1532.5212333.31 1533.1 12393 1532.7212571.81 1532.58 

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

9071.1 .05 9780.99 .03510481.77 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Conzr. Expan 
9780.9910481.77 40 32.8 40 .1 .3 

Ineffective Flqw nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
9071.1 9870.77 1535 1018012571.81 1533.29 

CROSS SECTION OUTPUT Profile #PF 113 flow 

E.G. Elev (ft) 1528.06 Element 
Vel Head lft) 0.31 Wt. n-Val. 
W.S. Elev Iftl 1527.75 Reach Len. (ft) 
Crit W.S. (ft) 1525.49 Flow Area lsq ft) 
E.G. Slope lft/ft) 0.002191 Area (sq ft) 
Q Total (cfs) 4667.00 Flow Icfs) 
Top Width (ft) 427.02 Top Width (ft) 
Vel Total lft/s) 4.46 Avg. Vel. lft/s) 
Max Chl Dpth (ft) 6.91 Hydr. Depth Ift) 
Conv. Total (cfsl 99704.1 Conv. (cfs) 
Length Wtd. (ft) Wetted Per. (ft) 
Min Ch El Ift) 1520.84 Shear llb/sq ft) 
Alpha 1.00 Stream Power Ilbfft s )  
Frctn Loss lft) Cum Volume (acre-ft) 
C & E Loss (ft) Cum SA (acres) 

Left OB Channel Right OB 
0.035 

Warning: Divided flow computed for this cross-section 

CROSS SECTION OUTPUT Profile #PF 213 flow 

E.G. Elev Ift) 1530.45 Element Left OE Channel Right OB 
Vel Head lft) 0.44 Wt. n-Val. 0.035 
W.S. Elev (ft) 1530.01 Reach Len. lft) 
Crit W.S. lft) 1527.42 Flow Area lsq ft) 1745.62 
E.G. Slope (ft/ft) 0.001593 Area lsq ft) 1.13 2448.21 0.87 
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Q Total icfs) 9333.00 Flow Icfs) 
Top Width lftl 833.32 Top Width ift) 
Vel Total iftlsl 5.35 Avg. Vel. iftls) 
Max Chl Dpth ift) 9.17 Hydr. Depth lftl 
Conv. Total icfs) 233823.3 Conv. lcfs) 
Length Wtd. iftl Wetted Per. (ftl 
Min Ch El iftl 1520.84 Shear Ilblsq ft) 
Alpha 1.00 Stream Power (lblft sl 
Frctn Loss ift) Cum Volume (acre-ft) 
C h E Loss ift) Cum SA (acres) 

Warning: Divided flow computed tor this cross-section. 

CROSS SECTION OUTPUT Profile #PF full flow 

E.G. Elev ift) 
Vel Head lft) 
W.S. Elev ift) 
Crit W.S. ift) 
E.G. Slope Iftlft) 
Q Total icfs) 
Top Width iftl 
Vel Total iftls) 
Max Chl Dpth (Et) 
Conv. Total lcfs) 
Length Wtd. (ft) 
Min Ch El ift) 
Alpha 
FrCtn LOSS iftl 
C & E LOSS ift) 

1532.39 Element 
0.57 Wt. n-Val. 

1531.82 Reach Len. (ft) 
1528.35 Flow Area isq ft) 
0.001419 Area isq ftl 
14000.00 Flow icfsl 
2130.07 Top Width ift) 

6.07 Avg. Vel. (ft/s) 
10.98 Hydr. Depth (ft) 

371694.9 Conv. icfsl 
Wetted Per. (ft) 

1520.84 Shear (lblsq ft) 
1.00 Stream Power (lblft sl 

Cum Volume (acre-ftl 
Cum SA (acres) 

Warning: Divided flow computed for this cross-section. 

FLOW DISTRIBUTION OUTPUT Profile #PF 113 flow 

Left Sta Right Sta Flow Area W.P. 
iftl iftl lcfsl is0 ftl Iftl 

Left OB Channel Right OB 
0.035 

% Conv. Hvdr D. Velocitv 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #PF 213 flow 

Left sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lft) ift) (cfs) isq ft) lftl (ft) iftls) 
LB 9780.99 9921.15 503.26 148.30 50.38 5.39 2.94 3.39 
9921.15 10061.30 4904.79 877.10 140.87 52.55 6.26 5.59 

Warning: Divided flow computed for this cross-section. 

FLOW DISTRIBUTION OUTPUT Profile #PF full flow 

Lett Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
rftl iftl icfl Isn ftl lftl If+\ Ift-1s) 

Warning: Divided flaw computed for this cross-section. 

SUMMARY OF MANNING'S N VALUES 

River:Queen Creek 

Reach River Sta. nl n2 n3 n4 n5 n6 
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Upper left 17.817 
Uuuer left 17.704 
~ i i e r  left 
Upper left 
Upper left 
Upper left 
Upper left 
Upper left 
Upper left 
Upper left 

SUMMARY OF REACH LENGTHS 

River: Queen Creek 

Reach River Sta. Left Channel Right 

Upper left 
Upper left 
Upper left 
Upper left 
Upper left 
Upper left 
Upper left 
Upper left 
Upper left 
Upper left 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Queen Creek 

Reach River Sta. Contr. Expan 

Upper left 
Upper left 
Upper left 
Upper left 
Upper left 
Upper left 
Upper left 
Upper left 
Upper left 
Upper left 

e 
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P r o f i l e  Output  T a b l e  - S t a n d a r d  T a b l e  1 

Reach R i v e r  S t a  Q T o t a l  
( c f s l  

Min Ch E l  W.S. E l e v  C r i t  W.S. E.G. E l e v  E.G. S l o p e  Vel Chnl Flow Area 
( f t )  ( £ t i  ! f t l  (£ t i  ! f t / f t l  ! £ t i 5 1  (sg f t l  

Top Width Froude # Chl 
( f t l  

Upper l e f t  17 .817  
Upper l e f t  17.817 
Upper l e f t  17.817 

Upper l e f t  17.704 
Upper l e f t  1 7 . 7 0 4  
Upper l e f t  17 .704  

uwwer l e f t  17 .576  
Upper l e f t  17.576 
Upper l e f t  17 .576  

Upper l e f t  17 .471  
Upper l e f t  17 .471  
Upper l e f t  17 .471  

Upper l e f t  17.319 
Upper l e f t  17 .319  
Upper l e f t  17 .319  

Upper l e f t  17 .190  
Upper l e f t  17 .190  
Upper l e f t  17 .190  

Upper l e f t  1 7 . 0 5 5  
Upper l e f t  1 7 . 0 5 5  
Upper l e f t  1 7 . 0 5 5  

Upper l e f t  16.904 
Upper l e f t  16 .904  
Upper l e f t  16 .904  

Upper l e f t  16 .733  4667.00 1524.51 1531.09 1530.95 1532.10 0.011850 8.07 578.63 
Upper l e f t  16 .733  9333.00 1524.51 1532.31 1532 .31  1534.04 0.011884 1 0 . 5 6  883.77 
Upper l e f t  16.733 14000.00 1524.51 1533.40 1533.38 1535.65 0.011047 1 2 . 0 6  1160 .79  

Upper l e f t  16 .563  
Upper l e f t  16 .563  
Upper l e f t  16.563 

P r o f i l e  Output  T a b l e  - S t a n d a r d  T a b l e  2  

Reach R i v e r  S t a  E.G. E l e v  W.S. E l e v  Vel Head F r c t n  Lass C & E Loss Q L e f t  Q Channel Q R i g h t  
( f t )  ( f t l  ( f t )  ( f t l  ( f t )  ( c f s l  ( c f s )  ( c f s l  

Top Width 
( f t )  

Upper l e f t  17.817 
Upper l e f t  17 .811  
Upper l e f t  17 .817  

Rittenhause FRS 
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Upper l e f t  17.704 
Upper l e f t  17.704 
Upper l e f t  17.704 

Upper l e f t  17.576 
Upper l e f t  17.576 
Upper l e f t  17.576 

Upper l e f t  17 .471  
Upper l e f t  17 .471  
Upper l e f t  1 7 . 4 7 1  

Upper l e f t  17.319 
Upper l e f t  17.319 
Upper l e f t  17.319 

Upper l e f t  17.190 
Upper l e f t  17.190 
Upper l e f t  17.190 

U p p e r l e f t  17.055 
Upper l e f t  17.055 
Upper l e f t  17.055 

U u ~ e r  l e f t  16 .904  1538.61 1538.60 0 . 0 1  . - 
Upper l e f t  16 .904  
Upper l e f t  16.904 

Upper l e f t  16.733 
Upper l e f t  16 .733  
Upper l e f t  16 .733  

Upper l e f t  16.563 
Upper l e f t  16.563 
Upper l e f t  16 .563  

P r o f i l e  Output  T a b l e  - H y d r a t a b l e  

Reach R i v e r  S t a  Q T o t a l  W . S .  E l e v  T r v l  Tme Chl 
( c f s )  ( f t )  ( h r s )  

T r v l  Tme Avg Vel Chnl Vel T o t a l  Max Chl  Dpth Hydr Depth 
I h r s )  ( £ C I S )  ( f t / s )  I f t )  ( f t )  

Upper l e f t  17.817 
Upper l e f t  17.817 
Upper l e f t  17 .817  

Upper l e f t  17.704 
Upper l e f t  17.704 
Upper l e f t  17 .704  

Upper l e f t  17.576 
Upper l e f t  17.576 
Upper l e f t  17 .576  

Left Overbank, Three Fows 
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Upper l e f t  1 7 . 4 7 1  
Upper l e f t  17 .471  
Upper l e f t  17 .471  

Upper l e f t  17 .319  
Upper l e f t  17 .319  
Upper l e f t  17.319 

Upper l e f t  17.190 
Upper l e f t  17.190 
Upper l e f t  17.190 

Upper l e f t  17 .055  
Upper l e f t  17.055 
Upper l e f t  17.055 

Upper l e f t  16 .904  
Upper l e f t  16.904 
Upper l e f t  16 .904  

Upper l e f t  16.733 
Upper l e f t  16.733 
Upper l e f t  1 6 . 7 3 3  

Upper l e f t  16.563 
Upper l e f t  16.563 
Upper l e f t  16.563 

Rittenhouse FRS Left Overbank, m e  Fows 
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R~ttenhouse FRS-Left CAP Floodplain Left Overbank Three Spillway Flows 03120/2002 1 :05:16 PM 

R~ver = Queen Creek Reach = Upper left RS = 17 817 

15751 
04 ,045 05 \I. 4 

WS PF full flow - 
' ' 1 WS PF 20 flow 

WS PF 113 flow - - 
Ground 

Bank Sta 
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Rittenhouse FRS-Left CAP Floodplain Left Overbank Three Spillway Flows 03/20/2002 1 :05:16 PM 

River = Queen Creek Reach = Upper left RS = 17.704 

WS PF 213 flow 

WS PF 113 flow 

- 
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C 
0 .- ... 
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E 
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Rittenhouse FRS-Left CAP Floodplain Len Overbank Three Spillway Flows 03/20/2002 1:05:16 PM 
River = Queen Creek Reach =Upper left RS = 17.576 

WS PF 213 flow 

WS PF 113 flow 
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Rittenhouse FRS-Left CAP Floodplain Left Overbank Three Spillway Flows 03/20/2002 1 :05:16 PM 
River = Queen Creek Reach = Umer left RS = 17.471 



Rittenhouse FRS-Left CAP Floodplain Left Overbank Three Spillway Flows 03/20/2002 1:05:16 PM 
River = Queen Creek Reach = Upper left RS = 17.319 

WS PF full flow 

WS PF 213 flow 

WS PF 113 flow 
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Rittenhouse FRS-Left CAP Floodplain Lefl Overbank Three Spillway Flows 03/20/2002 1 :05:16 PM 
River = Queen Creek Reach = Upper left RS = 17.055 

1550 

WS PF full flow 

/ WS P F / ~  flow 

/ WS PF 113 flow - - 
Ground I ..-. .- & 

Bank Sta 'r 

1515 / 
6000 8000 1 WOO 12000 14000 16000 I 

Station (ft) 



Rittenhouse FRS-Left CAP Floodplain Left Overbank Three Spillway Flows 03/20/2002 1 :05:16 PM 
River = Queen Creek Reach = Upper left RS = 16.904 

WS PF 2f3 flow 

WS PF 113 flow 

Station (It) 
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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 
Davis, California 95616-4687 

(916) 756-1104 

X X XXXXXX XXXX XXXX XX XXXX 
X X X X X X X X X  X 

X X XXXXXX XXXX X X X X XXXXX 

PROJECT DATA 
Project Title: Rittenhouse FRS Upper Right full 
Project File : RHupr3.prj 
Run Date and Time: 03/20/2002 1:41:46 PM 

Project in English units 

Project Description: 
Spillway Inundation Study for Rittenhouse FRS - Full Spillway Flaw 
Scenario 

Upstream right bank overbank flow area from Vineyard Road to 
Maricopa County houndary 

Model Vertical Datum: 1988 NAVD 
Starting Water Surface Elevation, 1457.60, was obtained through 
downstream right over hank HEC-RAS modeling result and plus 1.98 feet 

FCD 98-33 
Michael Baker Jr., Inc. 03/2002 

PLAN DATA 

Flan Title: Full flow Upper right overbank 
Plan File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\Jr3.P01 

Geometry Title: Base Conditions Geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\Jan0902\HEC- 

RAS\RHupr3 .GO1 

Flow Title : Full Flow Profiles 
Flow File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\JanO902\HEC- 

RAS\RHupr3. F01 

Flan Description: 
Full flow Scenario right overbank area 

This model are adequate for 
conceptual purposes but not Eor design purposes. Therefore this model should 
not be used directly for the design and construction of channel improvements 
without more detailed study and information. 

Plan S m a r y  Information: 
Number of: Cross Sections = 8 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

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

Rittenhouse FRS Upper Right Overbank, Full Flow 
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Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Flow Title: Full Flow Profiles 
Flow File : m:\Folders from V\Fcds~ill\TaskE\Rittenhouse\Submittal\JanO902\HEC-RAS\RHupr3.F01 

Flow Data (cfs) 

River Reach RS 
Queen Creek Upper right 14.479 
Queen Creek Upper right 14.347 
Queen Creek Upper right 13.351 

Boundary Conditions 

River Reach Profile 

Queen Creek Upper right Full flow 

Full flow 
6550 

Upstream 

Critical 

Downstream 

Known WS = 1457.6 

GEOMETRY DATA 

Geometry Title: Base Conditions Geometry 
~eometry File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\JanO902\HEC-RAS\RHupr3.G01 

RIVER: Queen Creek 
REACH: Upper right RS: 14.479 

INPUT 
Description: Vineyard Road downstream 
station Elevation Data num= 89 

Sta Elev Sta Elev Sta Elev Sta Plev stn E l e r r  

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

8543.14 .05 9852.83 .03510238.02 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9852.8310238.02 700 695.7 700 .1 .3 

Ineffective Flow num= 2 

0 
Sta L Sta R Elev Sta L Sta R Elev 

8543.1410238.02 148213863.8216648.48 1483.92 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8543.14 10214 1483.9113243.1416648.48 1484 

Rinenhouse F71S Upper Right Overbank, Full Flow 
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CROSS SECTION OUTPUT Profile #Full flow 

E.G. Elev lft) 1481.82 Element r .pf t  OR rhannol 9inhr 09 -.-. .- -- . - .. . - - . . - =. . - - 
Vel Head lft) 0.06 Wt. n-Val. 0.050 
W.S. Elev (ft) 1481.76 Reach Len. (ft) 700.00 695.70 700.00 
Crit W.S. lft) 1481.06 Flow Area (sq ft) 3311.91 
E.G. Slope (ftlft) 0.003418 Area lsq ft) 0.29 3311.91 
Q Total lcfs) 6550.00 Flow (cfs) 6550.00 
Top Width (ft) 272'7.82 Top Width lft) 0.71 2727.11 
Vel Total (ftls) 1.98 Avg. Vel. lft/s) 1.98 
Max Chl D ~ t h  (ft) 1.76 Hvdr. Deoth l f t l  i 71 . . 
Conv. Total Icfs) 
Length Wtd. Ift) 

- - . - 
112034.3 Conv. Icfs) 
700.00 Wetted Per. lft) 

Min Ch El (ft) 1480.93 Shear (lblsqft~ 0.26 
Alpha 1.00 Stream Power Ilblft s )  0.51 
Frctn Loss lftl 3.53 Cumvolume (acre-ft) 0.04 383.05 
C & E Loss (ft) 0.01 Cum SA (acres) 0.13 285.15 

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 sectinns 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous .-.-. 

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

FLOW DISTRIBUTION OUTPUT Profile #Full flow I 
Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) lft) lcfs) 1sq ft) lft) lft) IftIS) 
10238.02 10879.07 744.58 466.86 500.69 11.37 0.93 1.59 
10879.07 11520.11 1264.41 708.12 641.05 19.30 1 1 0  1 79 
11520.11 12161.16 1710.33 R4R.R3 641 05 76 1 1  

Warninq: Divided flow com~uted for this cross-section. I 
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 
Warnlng: 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: Queen Creek 
REACH: Upper right 11s: 14.347 

INPUT 
Description: 
station Elevation Data n m =  97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8512.04 1483.05 8551.76 1483.54 8557.37 1483.53 8567.11 1483.5 8570.97 1482.13 
8574.61 1482 8583.42 1481.83 8584.15 1482 8588.5 1483.04 8594.86 1483.2R 
8600.43 1482.25 8625.77 1482.52 8669.36 1482 8908.25 1480.15 901641 
9278.78 1478 9468.43 1477.47 9674.72 147R 9679.77 l47Rn6 96R 

I 

- Manning's n Values n m =  3 I 
Sta n Val a 8512.04 

Sta n Val Sta n Val 
.05 9797.83 .03510172.79 .05 

Bank Sta: Left Right Lengths: Left Channel Right COeff Contr. Expan 
9797.8310172.79 800 740.2 800 .1 .3 - 

Rittenhouse FllS Upper Right Ove 
I 
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Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 

8512.0410442.96 147813041.0716529.76 1480.48 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8512.04 10172 147913912.0416529.76 1478.89 

CROSS SECTION OUTPUT Profile #Full flow 

E.G. Elev Ift) 
Vel Head (£ti 
W.S. Elev Ift) 
Crit W.S. Ift) 
E.G. Slope lft/ft) 
Q Total (cfs) 
Top Width 1st) 
Vel Total Iftlsi 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. (ft) 

Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

Element Left 08 Channel Right OB 
Wt. n-Val. 0.050 
Reach Len. (ft) 800.00 740.20 800.00 
Flow Area lsq ft) 2414.90 
Area lsq ft) 
Flow lcfs) 
Top Width lft) 
Avg. Vel. Iftls) 
Hydr. Depth lft) 
Conv. Icfs) 
Wetted Per. lft) 
Shear Ilblsq ft) 
Stream Power (Ib/ft s )  
Cum Volume lacre-ft) 
Cum SA (acres) 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest. 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #Full flow 

0 Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lft) lftl (cfs) (sq ft) lft) lft) lft/s) 
10172.79 10808.49 1354.30 564.43 628.76 20.68 0.90 2.40 
10808.49 11444.18 2683.35 854.46 635.70 40.97 1.34 3.14 
11444.18 12079.88 2055.78 728.23 635.70 31.39 1.15 2.82 
12079.88 12715.58 456.56 267.79 498.04 6.97 0.54 1.70 

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 mav indicate the need for additional cross sections. ~ ~ ~ - ~ ~ ~ -  

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper right RS: 14.207 

INPUT 
Description: 14.204 
Station Elevation Data num= 190 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8575.62 1479.23 8585.14 1479.41 8590.82 1479.68 8600.52 1479.52 8605.42 1478.87 
8617.93 1478.7 8622.54 1479.13 8627.12 1479.01 8631.42 1478 8631.92 1477.87 
8641.44 1477.49 8651.08 1476.71 8701.2 1476 9339.89 1475.32 9346.67 1475.7 
9454.44 1474 9505.63 1473.26 9527.1 1472 9528.62 1471.92 9601.51 1470.79 
9660.96 1471.62 9664.24 1472 9690.78 1474 9694.16 1474.24 9696.74 1474 
9706.49 1473.1 9756.95 1473.21 9771.94 1473.24 9792.39 1473.82 9792.91 1474 
9798.59 1476 9804.27 1478 9809.95 1480 9816.06 1482 9816.23 1482.13 
9816.61 1482 9822.29 1480 9826.18 1478.72 9827.9 1478 9833.04 1476 
9838.18 1474 9840.2 1473.21 9846.05 1472 9856.1 1470.41 9867.62 1470 
9877.31 1469.66 9907 1468.43 9934.14 1470 9940.09 1470.31 9960.85 1471.24 
9984.91 1470.17 10000 1470.68 10019.4 147010038.15 1469.2610051.99 1469.04 
10068.16 1468.7910073.75 146810078.18 1467.4210083.26 1467.0110099.29 1468 
10107.77 1468.6310116.69 147010130.71 147210137.26 1472.8210150.98 1472.91 

Kinenhouse FRS Upper Right Overbank, Full Flow 
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Manning's n Values num= 3 
Sta n Val sta n Val Sta n Val 

8575.62 .05 9816.06 .03510203.73 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr 
9816.0610203.73 950 941.5 980 .1 

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

8575.6210203.73 147612877.0716563.67 1478 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 

0 8575.62 10180 147612877.0716563.67 1476 

CROSS SECTZON OUTPUT Profile #Full flow 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev (ftl 
Crit W.S. lftl 
E.G. Slope lft/ftl 
Q Total Icfsl 
Top Width lftl 
Vel Total lft/sl 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss lft) 
C & E LOSS (ft) 

1475.46 Element Left 0B 
0.05 Wt. n-Val. 

1475.41 Reach Len. (ft) 950.00 
1474.41 Flow Area lsa ftl 
0.001925 Area lsgftl 
6550.00 Flow lcfsl ~. 
2244.09 Top Width lftl 

1.80 Avg. Vel. lft/s) 
3.35 Hydr. Depth Iftl 

149299.3 Conv. lcfsl 
980.00 Wetted Per. lftl 
1474.87 Shear (lb/sq ft) 

1.00 stream Power llb/ft sl 
4.84 Cwn Volume (acre-ftl 
0.03 Cum SA (acres) 

Channel Right 0s 
0.050 

941.50 980.00 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #Full flow 

Left Sta 
(ftl 
10203.73 
10839.72 
11475.72 
12111.71 

Right Sta 
lftl 

Flow 
lcfsl 

1500.54 
1994.61 
2201.74 
853.12 

Area 
(sq ftl 
904.25 
1080.17 
1146.09 
505.61 

W.P. 
(ftl 

625.33 
636.35 
636.29 
341.02 

8 Conv. 

22.91 
30.45 
33.61 
13.02 

Hydr D. 
lftl 
1.45 
1.70 
1.80 

Velocity 
Ift/Sl 
1.66 
1.85 
1.92 
1.69 

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

Rinenhouse FRS Upper Right Overbank, Full Flow 
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than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper right RS: 14.029 

INPUT 
Description: 
Station Elevation Data num= 160 

Sta Elev Sta Elev Sta Elev Sta  lev Sta Elev 
8587.49 1475.2 8590.54 1475.88 8594.14 1474 8595.58 1473.23 8604.14 1473.56 
8604.95 1474 8606.26 1474.75 8617.28 1474.16 8624.98 1475.67 8631.8 1475.62 

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

8587.49 .05 9845.46 .03510221.65 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9845.4610221.65 840 838.6 840 .1 .3 

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

8587.4910963.02 1471.9212987.4916573.13 1472 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
8587.49 10900 147113079.9616573.13 1472.67 

CROSS SECTION OUTPUT 

E.G. Elev lftj 
Vel Head Ift) 
W.S. Elev lftl 
Crit W.S. lftj 
E.G. Slope Iftiit) 
Q Total (cfs) 
Top Width lftj 
Vel Total Iftisj 
Max Chl Dpth lftl 
Conv. Total (cis) 
Length Wtd. lftj 
Min Ch El lftj 
Alpha 
Frctn Loss Ift) 

Profile #Full flow 

Element 
Wt. n-Val. 
Reach Len. If tl 
Flow Area lsq ftj 
Area (ss ft) 
Flow Icfsl 
Top Width (ftl 
Avg. Vel. lft/s) 
Hydr. Depth lft) 
Conv. lcfsj 
Wetted Per. lft) 
shear Ilbisq ft) 
Stream Power Ilbift s )  
Cum Volume (acre-£ t) 
Cum SA (acres) 

Left OB Channel Right OB 
0.050 

840.00 838.60 840.00 

Rittenhouse FRS Upper Right Overbank, Full Flow 
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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 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. 

FLOW DISTRIBUTION OUTPUT Profile #Full flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lft) (ftl (cFsI (sq ftl lft) lftl (ft/sl 
10856.80 11491.95 260.23 112.46 330.31 3.97 0.34 2.31 
11491.95 12127.09 1318.41 386.73 635.15 20.13 0.61 3.41 
12127.09 12762.24 3769.53 726.36 635.15 57.55 1.14 5.19 
12762.24 13397.39 1201.83 241.75 225.45 18.35 1.07 4.97 

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: Queen Creek 
REACH: Upper right RS: 13.870 

INPUT 
Description: 
Station Elevation Data nun= 163 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8558.7 1471.68 8571.76 1471.44 8573.67 1472 8575.99 1472.61 8577.28 1472 
8579.01 1471.07 8590.26 1471.45 8591.83 1472 8595.02 1473.23 8606.55 1472 

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

8558.7 .05 9848.47 .03510201.97 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9848.4710201.97 720 706.24 720 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8558.710943.92 146813746.4116526.19 1468.89 

Blocked Obstructions n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 
8558.7 10943 147013746.4116526.19 1470.89 

Rillenhouse FRS Upper Risht Overbank. Full Flow 
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CROSS SECTION OUTPUT Profile #Full flow 

E.G. Elev (ft) 1467.77 Element 
Vel Head I ft) 0.03 Wt. n-Val. 
W.S. Elev lft) * 1467.73 Reach Len. lft) 
Crlt W.S. Ift) 1466.35 FLOW Area (sq ft) 
E.G. Slope (ft/ft) 0.001170 Area (sq ft) 
Q Total Icfs) 6550.00 Flow lcfs) 
Top Width (ft) 2652.56 Top Width (ft) 
Vel Total lft/s) 1.46 ~ v g .  vel. (ft/s) 
Max chl Dpth (ft) 2.78 Hydr. Depth lft) 
Conv. Total (cfs) 191519.8 Conv. lcfs) 
Length Wtd. Ift) 720.00 Wetted Per. (ft) 
Min Ch El lft) 1470.00 Shear (lblsq ft) 
Alpha 1.00 Stream Power (lb/ft s 
Frctn Loss lft) 2.24 Cum volume lacre-ft) 
C & E LOSS (ft) 0.03 Cum SA (acres) 

Left 08 Channel Right OB 
0.050 

720.00 706.24 720.00 
4478.33 
4478.33 
6550.00 
2652.56 

1.46 

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 #Full flow 

Left Sta Right sta Flow Area W.P. % Conv. Hydr D. Velocity 
Lft) (ft) ICES) (sq ft) lft) lft) Ift/S) 
10834.39 11466.81 499.43 510.24 493.01 7.62 1.04 0.98 
11466.81 12099.24 2039.06 1311.03 632.43 31.13 2.07 1.56 

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: Queen Creek 
REACH: Upper right RS: 13.736 

INPUT 
Description: 
Station Elevation Data 

sta Elev Sta 
8481.19 1469.83 8503.13 
9784.88 1470 9798.95 
9853.57 1466 9869.5 
9925.69 1460 9928.96 
10104.56 1462 10125.6 
10158.71 146610170.29 

Elev Sta 
1470 8543.72 
1470 9813.84 

Elev Sta Elev Sta Elev 
1470 9145.76 1470 9778.58 1470.56 

1470.8 9821.38 1470 9837.65 1468 
1462 9901.21 1460 9904.44 1459.59 

1460.5810040.53 1461.1510091.19 1460.73 
1465.83 10154 1466 10158.4 1466.11 

146810223.65 1469.8510224.07 1469.85 
1467.8710376.44 146810635.06 1468 

146810824.62 1469.1710901.49 1468.07 
146611104.62 1465.8611111.04 1466 
146611185.02 1465.4811214.14 1464.63 
146511731.55 1464.61 11859.4 1464.5R 

Rinenhouse FRS Upper Right Overbank, Pull Flow 
Page 8 of 13 



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

8481.19 .05 9813.84 .03510223.65 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9813.8410223.65 1080 1040.5 1050 .I .3 

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

8481.1911143.12 1466.39 1330016469.93 1467.77 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8481.19 11143 146613162.6116469.93 1466 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head Ift) 
W.S. Elev (ft) 
Crit W.S. (Etl 
E.G. Slope iftlft) 
Q Total icfs) 
Top Width Ift) 
Vel Total (ftlsl 
Max Chl Dpth lft) 
Conv. Total icfs) 
Length Wtd. Ift) 

Profile #Full 

Element 
Wt. n-Val. 
Reach Len. (f ti 
Flow Area (sq £ti 
Area isq ft) 
Flow icfs) 
Top Width (ft) 
Avg. Vel. (ftlsl 
Hydr. Depth ift) 
Conv. icfs) 
Wetted Per. ift) 
Shear (lblsq ftl 
stream Power Ilblft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right 08 
0.050 

1080.00 1040.50 1050.00 
1510.21 

~ i n - ~ h  El (ft) 
Alpha 
Frctn Loss Ift) 
C & E LOSS IEt) 

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. 

m FLOW DISTRIBUTION OUTPUT Profile #Full flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
ift) (ft) icfs) isq ft) ift) (ft) (ftls) 
10848.28 11472.91 26.91 17.00 75.15 0.41 0.23 1.58 
11472.91 12097.53 1145.94 376.65 624.63 17.50 0.60 3.04 
12097.53 12722.16 3518.06 738.28 624.63 53.71 1.18 4.77 

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. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper right RS: 13.539 

INPUT 
Description: 
Station Elevation Data 

Sta Elev Sta 
num= 88 
Elev Sta Elev Sta Elev Sta 

1465.27 9838.78 
1458 9970.43 
145410095.34 
146010110.25 

Elev 
1464.88 

1456 
1453.74 
1461.75 

Rittenhouse FRS Upper Right Overbank, Full R o w  
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Mannino's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 

8582.12 .05 9838.78 .03510116.88 .05 

Bank Sta; Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9838.7810116.88 1000 993.9 1000 .1 .3 

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

8582.1211165.21 1461.26 13042.116518.44 1464 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
8582.12 11165 146213075.3716518.44 1464.51 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head I ft) 
W.S. Elev (ft) 
Crit W.S. Ift) 
E.G. Slope Iftlftl 
0 Total icfsl 
Too Width Ift.) 
vei Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El Ift) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Profile #Full flow 

1460.85 Element 
0.06 wt. n-Val. 

1460.78 Reach Len. lft) 
1459.42 Flow Area lsq ftl 
0.001780 Area lsqft) 
6550.00  low (cfs) 
1605.42 TOP Width (ft) 

2.03 Avg. Vel. (ftlsl 
2.78 Hydr. Depth (ft) 

155262.2 conv. (cfs) 
1000.00 wetted Per. lft) 
1462.00 Shear Ilblsq ft) 

1.00 stream Power (Ihlft s )  
3.05 cumvolume (acre-ft) 
0.01 cum SA (acres) 

Left OB Channel Right OB 
0.050 

1000.00 993.90 1000.00 
3219.84 
3219.84 
6550.00 
1605.42 

2.03 
2.01 

155262.2 

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 
Warnlng: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #Full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. V?locity 
(ft) (ft) (c~s) (Sq ft) (ft) Iftl (ft/s) 
10757.04 11397.19 308.78 241.73 224.17 4.71 1.08 1.28 
11397.19 12037.35 2492.44 1287.66 640.16 38.05 2.01 1.94 
12037.35 12677.50 3684.55 1619.77 632.09 56.25 2.56 2.27 

Warning: 
Warning: 

Warning: 

Divided 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: Queen Creek 
REACH: Upper right RS: 13.351 

INPUT 
Description: 
Station Elevation Data nun= 82 

Sta Elev Sta Elev Sta Elev Sta  lev Sta E l e r r  

~ ~ 

llittenhouse FRS Upper Right Overbank, Full Flow 
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Manning's n Values num= 3 
sta n Val sta n Val Sta n Val 

8565.62 .05 9792.1 .0510117.72 .05 

Bank Sta: Left Right Coeff Contr. Expan. 
9792.110117.72 .1 .3 

Ineffective Flow numi 2 
Sta L Sta R Elev Sta L Sta R Elev 

8565.6211141.06 1458.15 12740.416550.67 1458 
Blacked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8565.62 10120.9 146012743.8316550.67 1460.08 

CROSS SECTION OUTPUT Profile #Full flow 

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

Element Left OB Channel Right OB 
Wt. n-Val. 0.050 
Reach Len. (ft) 
Flow Area (sq ftl 1892.85 
Area lsq ftl 1956.29 
Flow lcfs) 6550.00 
Top Width If t) 1541.17 
Avg. Vel. Iftlsl 3.46 
Hydr. Depth (ftl 1.76 
Con". (cfsl 82012.7 
Wetted Per. lft) 1075.25 
Shear (lblsq f t) 0.70 
Stream Power (lblft sl 2.43 
Cum Volume (acre -ft) 
Cum SA (acres1 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIEWION OUTPUT Profile #Full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) lft) (cfsl isq ft) lftl (ftl (ft1.5) 
10761.01 11404.31 333.74 145.28 145.64 5.10 1.00 2.30 
11404.31 12047.60 5031.85 1340.48 643.30 76.82 2.08 3.75 
12047.60 12690.90 1184.40 407.09 286.31 18.08 1.42 2.91 

Warning: Divided flow computed for this cross-section. 

S-Y OF MANNING'S N VALUES 

River:Queen Creek 

Reach River Sta. nl n2 n3 

Upper right 14.479 
Upper right 14.347 
Upper right 14.207 
Upper right 14.029 
Upper right 13.870 
Upper right 13.736 
Upper right 13.539 
Upper right 13.351 

SUMMARY OF REACH LENGTHS 

River: Queen Creek 

Rinenhaure FllS Upper Right Overbank, Full Flow 
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Reach River Sta.  eft Channel Right 

Umer riaht 1 4 . 4 7 9  . . - 
Upper right 1 4 . 3 4 7  
Upper right 1 4 . 2 0 7  
Upper right 1 4 . 0 2 9  
Upper right 1 3 . 8 7 0  
UDDBT right 1 3 . 7 3 6  
Upper right 1 3 . 5 3 9  1 0 0 0  993.9 1 0 0 0  
Upper right 1 3 . 3 5 1  

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Queen Creek 

Reach River Sta. Contr. Expan 

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

Kittenhouse FRS Upper Right Overbank, Full ~ 1 ; ;  
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Profile Output Table - Standard Table I 

Reach River Sta Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl 
icfs) ift) iftl (£ti lit1 (ftlftl ift/s1 isq ft) ift) 

Upper right 14.479 
Upper right 14.347 
Upper right 14.207 
Upper right 14.029 
Upper right 13.870 
Upper right 13.736 
Upper right 13.539 
Upper right 13.351 6550.00 1460.00 1457.60 1456.80 1457.79 0.006379 1892.85 1541.17 0.00 

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 Channel Q Right Top Width 

ift) ift) (ftl iftl iftl icfsl iCfS1 icfsl iftl 

Upper right 14.479 
Upper right 14.347 
Upper right 14.207 
Upper right 14.029 
Upper right 13.870 
Upper right 13.736 
Upper right 13.539 
Upper right 13.351 

Profile Output Table - Hydratable 

Reach River Sta Q Total W.S. Elev Tivl m e  Chl Trvl m e  Avg Vel Chnl Vel Total Max Chl Dpth Hydr Depth 
icfs) ift) ihrsi ihrsl iftlsl ift/si iftl iftl 

Upper right 14.479 
Upper right 14.347 
Upper right 14.207 
Upper right 14.029 
Upper right 13.870 
Upper right 13.736 
Upper right 13.539 
Upper right 13.351 

Rittenhouse FRS Upper Right Overbank, Full Flow 
Page 13 of 13 



- 
Rillenhouse FRS Upper Right full Full flow Upperrightoveibank 03120120~2 1:41:46 PM Rillenhouse FRS Upper Right full Full flow Upper right averbank 0W2On002 1:41:4m 1 

I River= Queen Creek Reach = Upper right Vineyard Road downstream RS = 14.479 

Legend 

WS Full flow 

Ground 
............. ~A ................ 

Bank Sta 

8000 10000 12000 14000 1 6000 18000 

Station (ft) 

Rittenhouse FRS Upper Right full Full flow Upper right averbank OW012002 1:41:46 PM 

River = Queen Creek Reach = Upper right 14.204 RS = 14.207 

1484 1 Legend 1 
WS Full flow 
P 

Ground 

 nett 
Bank Sta 

River = Queen Creek Reach = Upper right RS = 14.347 I 

Station (ft) 

Riffenhause FRS Upper Right full Full now Upper right overbank 03IZMoM 1:41:46 PM 

River = Queen Creek Reach = Upper right RS = 14.029 

Legend 

WS Full flow 

Ground 
. . - . - - .  .* ................... 

Bank Sta 

8000 10000 12000 14000 16000 18000 

Station (ft) Station (ft) 



Rittenhouse FRS Upper Right full Full flow Upper right overbank 0312W2W2 1:41:46 PM RinenhouSe FRS Upper Rightfuii Full flow Upper right overbank 0312W20M 1:41:46 PM 

I River = Queen Creek Reach =Upper right RS = 13.870 River = Queen Creek Reach = Upper right RS = 13.736 I 

12000 14000 16000 18000 

Station (it) 

Rinenhouse FRS Upper Right full Full flow Upper right ovabank 0312012002 1:41:46 PM 

River = Queen Creek Reach = Upper right RS = 13.539 

1472 Legend 

1470 W S  Full flow 

Ground 
& 

1468 

Bank Sta 
1466 

1464 

1462 

1460 

1458 
8000 10000 12000 14000 16000 18000 

Station (it) 

Rlnenhouse FRS Upper Rlghtfuil Full flow Upper rcght overbank 0312W2COZ 1 41 46 PM 

Rlver = Queen Creek Reach = Upper r~ght RS = 13.351 

1464 WS Full flow WS Full flow 

Ground 
............. ................ .............. * ................ Ground 

.& 
1462 

Bank Sta 
1460 - - 

C 
0 '= 1454 
9 

1458 m iii 
1452 

I Station fit) Station fit) I 





HEC-RAS September 1998 Version 2.2 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 

Davis, California 95616-4687 
(9161 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: Rittenhouse FRS Upper Right two third 
Project File : Rllupr2 .prj 
Run Date and Time: 0312012002 4 :52 :38  PM 

Project in English units 

Project Description: 
spillway Inundation Study for Rittenhouse FRS - Two third Spillway Flow 
scenario 

Upstream right overbank flow area from Vineyard Road to 
Maricopa County boundary 

Model Vertical Datum: 1988 NAVD 
Starting Water Surface 
Elevation, 1456.90, was obtained through 

e downstream right over bank HEC-RAS modeling result and plus 1.98 feet . 

FCD 98-33 
Michael Baker Jr., Inc 
0312002 

* * * * * * * * * * * * * * * * * * * * * * * % % * , * * * * * * * * * * * * * * * * * * % * * * * * * * * * * * * * * * * * * * * * * *  
This model are adeqxate for conceptual purposes but not for design purposes. 
Therefore this model should not be used directly for the design and construction 
of channel improvements without more detailed study and information. 

PLAN DATA 

Plan Title: Two third flow Upper right overbank 
Plan File : m:\Folders from V\Fcdspill\TaskB\Rittenh0~~e\Submittal\JanO9O2\HEC-~S\~up2.P01 

Geometry Title: Base Conditions Geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\Jan0902\HEC- 

Flow Title : Two third Flow Profiles 
Flow File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\JanO902\HEC- 

RAS\RHupr2 .FO1 

Plan Description: 
Two thrid flow scenario downstream right over bank area 

e 
Plan S m a r y  Information: 
Number of: Cross Sections = 8 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 

Rittenhousc FRS Upper Right Overbank, Z3 Spillway Flow 
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Bridges = 0 

Computational Infomation 
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 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DAT* 

Flow Title: Two third Flow Profiles 
Flow File : m:\Folders from V \ F c d s p i l l \ T a s k B \ R i t t e n h o u s e \ S u b m i t t a l \ j S \ R H p r 2 . ~ 0 1  

Flow Data (cfsl 

River Reach RS Two third flow 
Queen Creek Upper right 14.479 3340 
Queen Creek Upper right 14.347 3340 
Queen Creek Upper right 13.351 3340 

Boundary Conditions 

River Reach Profile 

Queen Creek Upper right Two third flow 

Upstream 

Critical 

Downstream 

Known WS = 1456.9 

GEOMETRY DATA 

Geometry Title: Base Conditions Geometry 
Geometry File : m:\Folders fromV\Fcdspill\TaskB\Rittenhouse\Suhnittal\Jan0902\~bC-RAS\RHupr2.GO1 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper right RS: 14.479 

INPUT 
Description: Vineyard Road downstream 
Station Elevation Data nun= 89 

sta Elev Sta Elev Sta Elev Sta 
8543.14 1484.37 8652.76 1484.37 8665.5 1486 8673.28 

Elev Sta Elev 

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

8543.14 .05 9852.83 .03510238.02 .05 

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

Rittenhouse FRS Upper Right Overbank, 2 3  Spillway Flow 
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9852.8310238.02  7 0 0  6 9 5 . 7  1 0 0  
Ineffective Flow n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
8 5 4 3 . 1 4 1 0 2 3 8 . 0 2  1 4 8 2 1 3 8 6 3 . 8 2 1 6 6 4 8 . 4 8  1 4 8 3 . 9 2  
Blocked Obstructions n m =  2 

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

CROSS SECTION OUTPUT Profile #Two third flow 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev lftl 
Crit W.S. lft) 
E.G. Slo~e (ftlftl 

Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lft) 
Aloha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area (sq ft) 
Area Isq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ft/s) 
Hydr. Depth lft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear llb/sq ft) 
Stream Power (lblft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left 08 Channel Right OB 
0.050  

7 0 0 . 0 0  6 9 5 . 7 0  7 0 0 . 0 0  

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 #Two third flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lft) (ft) (cfs) (sa ft) (ft) (ft) (ft/s) 

e 1 0 2 3 8 . 0 2  1 0 8 7 9 . 0 7  3 5 5 . 1 4  2 9 8 . 1 9  4 0 6 . 9 7  1 0 . 6 3  0 . 7 3  1 . 1 9  
1 0 8 7 9 . 0 7  1 1 5 2 0 . 1 1  5 5 7 . 2 1  4 6 8 . 5 9  6 4 1 . 0 5  1 6 . 6 8  0 . 7 3  1 . 1 9  
1 1 5 2 0 . 1 1  1 2 1 6 1 . 1 6  8 6 3 . 1 5  6 0 9 . 3 0  6 4 1 . 0 5  25 .84  0 . 9 5  1 . 4 2  
1 2 1 6 1 . 1 6  1 2 8 0 2 . 2 0  1 4 8 3 . 6 6  8 4 3 . 3 0  6 4 1 . 0 5  4 4 . 4 2  1 . 3 2  1 . 7 6  

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

than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper right RS: 1 4 . 3 4 7  

INPUT 
Description: 
Station Elevation Data n m =  9 7  

Sta Elev Sta  lev Sta Elev Sta Elev Sta Elev 

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

Rittenhoure FRS Upper Right Overbank, 2l3 Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val 

8 5 1 2 . 0 4  
sta n Val Sta n Val 

. 0 5  9797 .83  . 0 3 5 1 0 1 7 2 . 7 9  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 7 9 7 . 8 3 1 0 1 7 2 . 7 9  8 0 0  740 .2  8 0 0  .1 . 3  

Ineffective Flow "urn= 7 ~ - 
Sta L Sta R Elev Sta L Sta R Elev 

8 5 1 2 . 0 4 1 0 4 4 2 . 9 6  1 4 7 8 1 3 0 4 1 . 0 7 1 6 5 2 9 . 7 6  1 4 8 0 . 4 8  
Blocked Obstructions nun= 2 

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

CROSS SECTION OUTPUT Profile #Two third flow 

E.G. Elev lft) 
Vel Head lftl 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlftl 
Q Total Icfsl 
Top Width lit) 
Vel Total (ft/s) 
Max Chl Dpth (ftl 
Conv. Total lcfs) 
Lenqth Wtd. lftl 
Min-~h El ( ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area lsq ft) 
Area (sq ftl 
Flow (cfsl 
Top Width (ft) 
Avg. Vel. (ft/sl 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lhlsq ft) 
stream Power (lblft s )  
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OE Channel Right OB 
0 . 0 5 0  

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

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 1 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #Two third flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ftl (ftl (cfsl (sq ft) (ft) (ft) (ft/S) 
1 0 1 7 2 . 7 9  1 0 8 0 8 . 4 9  2 0 7 . 1 8  1 3 4 . 8 4  3 6 5 . 5 3  6 . 2 0  0 . 3 7  1 . 5 4  
1 0 8 0 8 . 4 9  1 1 4 4 4 . 1 8  1 7 8 5 . 2 2  6 1 2 . 5 8  6 3 5 . 7 0  5 3 . 4 5  0 . 9 6  2 . 9 1  
1 1 4 4 4 . 1 8  1 2 0 7 9 . 8 8  1 2 1 5 . 2 7  4 8 6 . 3 6  6 3 5 . 7 0  3 6 . 3 9  0 . 7 7  2 . 5 0  
1 2 0 7 9 . 8 8  1 2 7 1 5 . 5 8  1 3 2 . 3 3  1 0 3 . 2 1  3 6 7 . 0 0  3 . 9 6  0 . 2 8  1 . 2 8  

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  it ( 0 . 3  ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slice/secant method to find critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper right RS: 1 4 . 2 0 7  

INPUT 
Descriwtion: 1 4 . 2 0 4  
Station Elevation Data nun= 1 9 0  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8 5 7 5 . 6 2  1 4 7 9 . 2 3  8585.14  1 4 7 9 . 4 1  8 5 9 0 . 8 2  1 4 7 9 . 6 8  8 6 0 0 . 5 2  1 4 7 9 . 5 2  8 6 0 5 . 4 2  1 4 7 8 . 8 7  
8 6 1 7 . 9 3  1 4 7 8 . 7  8622 .54  1 4 7 9 . 1 3  8 6 2 7 . 1 2  1 4 7 9 . 0 1  8 6 3 1 . 4 2  1 4 7 8  8 6 3 1 . 9 2  1 4 7 7 . 8 7  
8 6 4 1 . 4 4  1 4 7 7 . 4 9  8 6 5 1 . 0 8  1 4 7 6 . 7 1  8 7 0 1 . 2  1 4 7 6  9 3 3 9 . 8 9  1 4 7 5 . 3 2  9 3 4 6 . 6 7  1 4 7 5 . 7  
9454 .44  1 4 7 4  9 5 0 5 . 6 3  1 4 7 3 . 2 6  9 5 2 7 . 1  1 4 7 2  9 5 2 8 . 6 2  1 4 7 1 . 9 2  9 6 0 1 . 5 1  1 4 7 0 . 7 9  
9660.96  1 4 7 1 . 6 2  9 6 6 4 . 2 4  1472 9 6 9 0 . 7 8  1 4 7 4  9 6 9 4 . 1 6  1 4 7 4 . 2 4  9 6 9 6 . 7 4  1 4 7 4  

Riltenhause FRS Upper Right Overbank, 213 Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8575.62  . 05  9816 .06  .03510203.73  . 05  

0 Bank Sta: Left Right Lengths: Left Channel Right COeff Contr. Expan, 
9816.0610203.73 950 941.5 980 . I  . 3  

.-... ~ ~-~ - 

Sta L Sta R Elev Sta L Sta R Elev 
8575.6210203.73  147612877.0716563.67  1 4 7 8  
Blocked Obstructions nm= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8575.62  10180 147612877.0716563.67  1 4 7 6  

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head lftl 
W.S. Elev (ftl 
Crit W.S. Iftl 
E.G. Slope (ft/ftl 
Q Total lcfsl 
TOP width lftl 
Vel Total lft/sl 
Max Chl Dpth lftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS lftl 

Profile #Two third flow 

Element 
Wt. n-Val. 
Reach Len. lit) 
Flow Area (sq ft) 
Area lsq ftl 
Flow Icfsl 
Top Width Iftl 
Avg. Vel. (ftlsl 
Hydr. Depth (ftl 
Canv. (cfsl 
Wetted Per. lftl 
shear llb/sq ft) 
stream Power (lblft sl 
Cum Volume (acre-ftl 
Cum SA (acres) 

Left OB Channel Right OB 
0 .050  

950.00 941.50  980 .00  
2499.53 

0 . 0 1  2499.53 
3340 .00  

0 . 5 9  2233 .30  
1 . 3 4  
1 . 1 2  

80049 .5  
2234 .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. 

FLOW DISTRIBUTION OUTPUT Profile #Two third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lftl lcfsl 1sq ttl (ftl (ftl 1ft/sj 

Rittenhouse FRS Upper Right Overbank, 213 Spillway Row 
Page 5 of 13 



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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
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: Queen Creek 
REACH: Upper right R S :  14.029 

INPUT 
Description: 
Station Elevation Data n m =  160 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8587.49 1475.2 8590.54 1475.88 8594.14 1474 8595.58 1473.23 8604.14 1473.56 
8604.95 1474 8606.26 1474.75 8617.28 1474.16 8624.98 1475.67 8631.8 1475.62 
8638.61 1474.85 8677.79 1474.84 8696.31 1474 8911.08 1474 8931.28 1474 

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

8587.49 .05 9845.46 .03510221.65 .05 

Bank Sta: Left Right Lengths: Left Channel Right 
9845.4610221.65 840 838.6 840 

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

8587.4910963.02 1471.9212987.4916573.13 1472 
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
8587.49 10900 147113079.9616573.13 1472.67 

Coeff Contr. Expan 
.1 .3 

CROSS SECTION OUTPUT Profile #Two third flow 

E.G. Elev Ift) 1470.17 Element 
Vel Head (ft) 0.27 Wt. n-Val. 
W.S. Elev (ft) 1469.90 Reach Len. (ft) 
Crit W.S. Ift) 1469.90 Flow Area ( s q  ft) * E.G. Slope (ft/ft) 0.043996 Area (sq ft) 
Q Total (cfs) 3340.00 Flow Icfs) 
Top Width (ft) 1545.44 Top Width (ft) 
Vel Total fft/s) 4.14 Avg. Vel. Ift/s) 
Max Chl Dpth (ft) 1.73 Hydr. Depth ift) 

Rillenhouse FRS 
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1545.44 
4.14 
0.54 
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Conv. Total lcfsl 15923.5 Conv. lcfs) 
Length Wtd. lft) 840.00 Wetted Per. (ft) 
Min Ch El (ft) 1471.00 Shear ( lb / sq  ft) 

a Alpha 1.00 Stream Power Ilblft s )  
Frctn Loss lft) 2.48 Cum Volume (acre-ft) 
C & E LOSS (ft) 0.07 Cum SA (acres) 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth for the water surface and continued on with the calculations. 

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

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

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

PLOW DISTRIBUTION OUTPUT Profile #Two third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) lft) lcfs) Isq ft) Ift) lft) Ift/SI 
10856.80 11491.95 136.09 32.98 52.26 4.07 0.63 4.13 

Warning: The energy equation could not be balanced within the specified number of iterations.   he 
program used critical depth for the water surface and continued on with the calculations. 

Warning: 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. 
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: Queen Creek 
REACH: Upper right RS: 13.870 

INPUT 
Description: 
Station Elevation Data n u =  163 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8558.7 1471.68 8571.76 1471.44 8573.67 1472 8575.99 1472.61 8577.28 1472 
8579.01 1471.07 8590.26 1471.45 8591.83 1472 8595.02 1473.23 8606.55 1472 

- 
12505.6 1465.4512526.61 146612528.18 1466.0412529.44 146612734.61 1464.95 
12744.02 1465.6712760.48 1465.1612950.28 1465.6212967.34 1465.1213041.26 1466 
13042.99 1466.5313051.85 1466.44 13063.8 146613158.56 146613160.11 1466.29 

Rittenhouse FRS Upper Right Overbank, 213 Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8558.7 .05 9848.47 .03510201.97 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9848.4710201.97 720 706.24 720 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8558.710943.92 146813746.4116526.19 1468.89 

Blocked Obstructions nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8558.7 10943 147013746.4116526.19 1470.89 

CROSS SECTION OUTPUT Profile #Two third flow 

E.G. Elev (ft) 
Vel Head (ftl 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width iftl 
Vel Total Iftlsl 
Max Chl Dpth (ftl 
Conv. Total lcfsl 

~~~ . , 

Length Wtd. (ftl 

a Min Ch El (ft) 
Alpha 
Frctn Loss (ftl 

Element Left 08 Channel Right OB 
Wt. n-Val. 0.050 
Reach Len. ift) 
Flow Area (sq ft) 
Area (sq ftl 
Flow (cfs) 
Top Width (ft) 
Av4. Vel. iftlsl 
~ydr. Depth (ft) 
Conv. (cfsl 
Wetted Per. Ift) 
Shear (lblsq ft) 
stream Power (lblft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additionalcross 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 *Two third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ftl (ft) ICES1 (sq ft) (ftl (ftl (ft1.51 
10834.39 11466.81 206.80 224.30 220.23 6.19 1.02 0.92 
11466.81 12099.24 1068.90 916.46 632.43 32.00 1.45 1.17 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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: Queen Creek 
REACH: Upper right RS: 13.736 

INPUT 
Description: 
Station Elevation Data 

Sta Elev S t n  

9925.69 1460 9928.96 
10104.56 1462 10125.6 

Rinenhouse FRS 

-~ ~ 

Elev Sta Elev Sta Elev sta 
1470 8543.72 1470 9145.76 1470 9778.58 
1470 9813.84 1470.8 9821.38 1470 9837.65 
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Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 

8 4 8 1 . 1 9  .05  9 8 1 3 . 8 4  . 0 3 5 1 0 2 2 3 . 6 5  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9 8 1 3 . 8 4 1 0 2 2 3 . 6 5  1 0 8 0  1 0 4 0 . 5  1 0 5 0  .I . 3  

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

8 4 8 1 . 1 9 1 1 1 4 3 . 1 2  1 4 6 6 . 3 9  1 3 3 0 0 1 6 4 6 9 . 9 3  1 4 6 7 . 7 7  
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8 4 8 1 . 1 9  11143 1 4 6 6 1 3 1 6 2 . 6 1 1 6 4 6 9 . 9 3  1 4 6 6  

CROSS SECTION OUTPUT Profile #Two third flow 

E.G. Elev lftj 
VelHead lft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total (cfs) 
Top Width lft) 
Vel Total Ift/s) 
Max Chl Dpth lft) 
Conv. Total lcfsj 
Length Wtd. Ift) 
Min Ch El lft) 
Alpha 
Frctn Loss [Lt) 
C & E Loss lft) 

1 4 6 5 . 0 3  Element Left 08 Channel 
0 . 2 3  Wt. n-Val. 

1 4 6 4 . 7 9  ReachLen. lft) 1 0 8 0 . 0 0  1 0 4 0 . 5 0  
1 4 6 4 . 7 3  Flow Area lsq ft) 

0 . 0 3 3 2 9 3  Area lsq ft) 
3 3 4 0 . 0 0  Flow ICES) 
1 4 2 8 . 0 5  Top Width lft) 

3 . 8 8  Avg. Vel. Iftls) 
2 . 3 5  Hydr. Depth (ft) 

1 8 3 0 5 . 0  Conv. lcfs) 
1 0 5 0 . 0 0  Wetted Per. lft) 
1 4 6 6 . 0 0  Shear Ilblsq ft) 

1 . 0 0  Stream Power (lb/ft s )  
4 . 8 4  Cum Volume lacre-ft) 
0 . 0 6  Cum SA (acres) 

Right OB 
0 . 0 5 0  

1 0 5 0 . 0 0  

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 #Two third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) lcfs) (sq ft) lft) lft) lft/S) 
1 0 8 4 8 . 2 8  1 1 4 7 2 . 9 1  0 . 7 7  0 . 8 3  1 0 . 2 5  0 . 0 2  0 . 0 8  0 . 9 2  
1 1 4 7 2 . 9 1  1 2 0 9 7 . 5 3  2 5 3 . 6 5  1 2 7 . 7 5  496 .47  7 . 5 9  0 . 2 6  1 . 9 9  
1 2 0 9 7 . 5 3  1 2 7 2 2 . 1 6  1 9 6 2 . 0 5  4 7 7 . 8 9  624 .63  5 8 . 7 4  0 . 7 7  4 . 1 1  
1 2 7 2 2 . 1 6  1 3 3 4 6 . 7 9  1 1 2 3 . 5 3  2 5 4 . 0 8  2 9 7 . 1 1  3 3 . 6 4  0 . 8 6  4 . 4 2  

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. 

Rittenhouse FRS Upper Right Overbank, 213 Spillway Flow 
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CROSS SECTION RIVER: Queen Creek 
REACH: Upper right RS: 13.539 

INPUT 
Description: , 

Station Elevatron Data num= 88 
Sta Elev Sta Rlav Sta Rlev Sta Plev + a  El e ~ r  

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

8582.12 .05 9838.78 .03510116.88 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9838.7810116.88 1000 993.9 1000 .I .3 

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

8582.1211165.21 1461.26 13042.116518.44 1464 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8582.12 11165 146213075.3716518.44 1464.51 

CROSS SECTION OUTPUT Profile #Two third flow 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
0 Total (cfs) - 
Ton Width fft) 
vei Total (tt/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Aloha 
~rctn Loss (ft) 
C & E LOSS (ft) 

Element Left OB 
Wt. n-Val. 
Reach Len. (ft) 1000.00 
Flow Area (sq ft) 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. Iftls) 
Hydr. Depth I f t )  
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lblsq ft) 
Stream Power (lblft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OE 
0.050 

993.90 1000.00 
2137.18 

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

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

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

FLOW DISTRIBUTION OUTPUT Profile #Two third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (CfS) 1ss ft) (ft) Ift) IftIS) 
10757.04 11397.19 60.73 91.61 211.28 1.82 0.43 0.66 
11397.19 12037.35 1179.55 846.22 640.16 35.32 1.32 1.39 
12037.35 12677.50 2093.03 1185.15 628.67 62.67 1.89 1.77 
12677.50 13317.66 6.68 14.19 54.65 0.20 0.26 0.47 

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

Rittcnhouse FRS Upper Right Overbank, 213 Spillway Flow 
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than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper right RS: 13.351 

INPUT 
Description: 
Station Elevation Data nun= 82 

Sta Elev Sta Elev Sta Elev Sta  lev Sta E l r v  

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

8565.62 .05 9792.1 .03510117.72 .05 

Bank Sta: Left Right Coeff Contr. Expan. 
9792.110117.72 .1 .3 

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

8565.6211141.06 1458.15 12740.416550.67 1458 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8565.62 10117 146012743.8316550.67 1460.08 

CROSS SECTION OUTPUT Profile #Two third flow 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ftl 
Vel Total (ftls) 
Max Chl Dpth If t) 
Con% Total Icfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS lft) 

1457.03 Element 
0.13 Wt. n-Val. 

1456.90 Reach Len. (ft) 
1456.37 Flow Area lsq ft) 
0.007128 Area (sq ft) 
3340.00 Flow Icfs) 
975.04 Top Width (ft) 
2.84 Avg. Vel. (ftls) 
1.56 Hydr. Depth lftl 

39560.3 Conv. (cfs) 
Wetted Per. (ft) 

1460.00 Shear llblsq ft) 
1.00 Streampower (lblft s )  

Cum Volume (acre-ftl 
Cum SA (acres) 

FLOW DISTRIBUTION OUTPUT Profile #TWO third flow 

Left Sta Right Sta Flow Area W.P. 
lftl lftl rcfsl (so  ftl Iftl 

@ SUMMARY OF MANNING'S N VALUES 

River: Queen Creek 

Left OB Channel Right OB 
0.050 

8 Conv. Hvdr D. Velocitv 

Rittenhouse FRS Upper Right Overbank, 213 Spillway Flow 
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Reach River Sta. nl n2 n3 

Unaer riaht 14.479 . - - 
Upper rlght 14.347 
Upper right 14.207 
Upper right 14.029 
Upper right 13.870 
Upper right 13.736 
Upper riiht 13.539 
upper right 13.351 

SUMMARY OF REACH LENGTHS 

River: Queen Creek 

Reach River Sta. Left Channel Right 

Upper right 14.479 700 695.7 700 
Upper right 14.347 800 740.2 800 
Upper right 14.207 950 941.5 980 
Upper right 14.029 840 838.6 840 
Upper right 13.870 720 706.24 720 
Upper right 13.736 1080 1040.5 1050 
Upper right 13.539 1000 993.9 1000 
Upper right 13.351 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIEETS 
River: Queen Creek 

Reach Rlver Sta. Contr. Exaan 

0 Upper Upper right right 14.347 
14.479 

Upper right 14.207 
Upper right 14.029 
Upper right 13.870 
Upper right 13.736 
Upper right 13.539 
Upper right 13.351 

Rillenhouse FRS 
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Prof i l e  Output Table - Standard Table 1 

Reach River Sta Q Total Min Ch E l  W.S. Elev C r i t  W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl 
i c f s )  i f t )  i f t i  ( £ t i  ( f t )  ( f t l f t )  isq f t l  i f t l  

Upper r igh t  14.479 3340.00 1480.93 1481.39 1480.81 1481.42 0.002705 
Upper r ight  14.347 3340.00 1479.00 1477.79 1477.55 1477.89 0.012121 
Upper r igh t  14.207 3340.00 1474.87 1474.91 1474.17 1474.93 0.001741 
Upper r igh t  14.029 3340.00 1471.00 1469.90 1469.90 1470.17 0.043996 
Upper r igh t  13.870 3340.00 1470.00 1467.11 1466.10 1467.13 0.000973 
Upper r i g h t  13.736 3340.00 1466.00 1464.79 1464.73 1465.03 0.033293 
Upper r ight  13.539 3340.00 1462.00 1460.09 1458.99 1460.13 0.001725 
Upper r ight  13.351 3340.00 1460.00 1456.90 1456.37 1457.03 0.007128 

Prof i l e  Output Table - Standard Table 2 

Reach River Sta E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width 
i f t i  i f t l  ( f t )  ( € t i  ( f t l  (CfSI iCfSI (CfSl ( f t l  

Upper r igh t  14.479 
Upper r ight  14.347 
Upper r igh t  14.207 
Upper r igh t  14.029 
Upper r igh t  13.870 
Upper r igh t  13.736 
Upper r igh t  13.539 
Upper r igh t  13.351 

Prof i l e  Output Table - Hydratable 

Reach River Sta Q Total W.S. Elev Trvl Tme Chl T r v l  m e  Avg Vel Chnl Vel Total Max Chl Dpth Hydr Depth 
icfs l  i f t i  (h r s )  ihrs)  l f t / s )  i f t / s l  l f t l  ( f t l  

Upper r i g h t  14.479 
Upper r igh t  14.347 
Upper r igh t  14.207 
Upper r igh t  14.029 
Upper r i g h t  13.870 
Upper r igh t  13.736 
Upper r igh t  13.539 
Upper r igh t  13.351 

Riuenhouse FRS Upper Right Overbank, ?.I3 Spillway Flow 
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HEC-RAS September 1998 Version 2.2 
U . S .  Army Cow of Engineers 
Hydrologic Engineering Center 

609 Second Street, Suite D 
Davis, California 95616-4687 

(916) 756-1104 

X X XXXXXX XXXX XXXX X X  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 
Proiect Title: Rittenhouse FRS Uaaer Riaht one third . . - 
Prolect File : RHuprl.pr1 
Run Date and Tlme: 03/20/2002 3:58:58 PM 

Project in English units 

spillway Inundation Study for Rittenhouse FRS - One third Spillway Flow 
Scenario 

Upstream right averbank flow area from Vineyard Road to 
Maricopa County boundary 

Model Vertical Datum: 1988 NAVD 
Starting Water Surface Elevation, 1455.91.90, was obtained through 
downstream right over bank HEC-RAS modeling result and plus 1.98 feet 

a FCD 98-33 
Michael Baker Jr., Inc. 03/2002 

* * * * * * * * * * * * * * * * * * *+ * *%%** * * , * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *%* * * * * * * * *  
This model are adequate for conceptual purposes hut not for design purposes. 
Therefore this model should not be used directly for the design and construction 
of channel improvements without more detailed study and information. 

PLAN DATA 

Plan Title: One third flow upper right overbad 
Plan File : m:\Folders from V\Fcdspill\TaskB\Rittenh0~~e\Submittal\JanO9O2\HEC-S\uprl.P01 

Geometry Title: Base Conditions Geometry 
Geometry File : ",:\Folders from V\Fcdspill\TaskB\Rittenhou~e\Submittal\Jan0902\HEC- 

RAS\RHuprl.G01 

Flow Title : One third Flow Profiles 
Flow File : m:\Folders from V\Fcdspill\TaskB\Rittenho~se\Submittal\JanO902\HEC 

RAS\RHuprl.FOl 

Plan Description: 

Two thrid flow scenario downstream right over bank area 

Plan Summary Information: 
Number of: Cross Sections = 8 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

Rillenhouse FRS Upper Righl Overbank, 113 Spillway Flow 
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Computational Information 
Water surface calculation tolerance = 0.01 
Crltical depth calculaton tolerance = 0.01 
Maxlmum number of lnteratlons = 40 
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 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Flow Title: One third Flow Profiles 
Flow File : m:\Folders from V\Fcdspill\TaskB\Rittenh0u~e\Submittal\JanO9O2\HEC-S\RHuprl.F03 

Flow Data (cfs) 

River Reach RS One third flow 
Queen Creek Upper right 14.479 600 
Queen Creek Upper right 14.347 600 
Queen Creek Upper right 13.351 600 

Boundary Conditions 

River Reach Profile 

Queen Creek Upper right One third flow 

Upstream 

Critical 

Downstream 

Known WS = 1455.91 

a GEOMETRY DATA 

Geometry Title: Base Conditions Geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Rittenh0u~e\Submittal\JanO9O2\HEC-ms\RHuprl.G01 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper right RS: 14.479 

INPUT 
Descriotion: Vinevard Road downstream 
Station Elevation Data num= 89 ~ - ~~ ~ ~ ~ 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8543.14 1484.37 8652.76 1484.37 8665.5 1486 8673.28 1486.35 8680.99 1486.6 
8690.08 1486.57 8690.3 1486 8691.05 1485.99 8705.1 1486 8716.31 1486.18 
8722.77 1486.95 8730.49 1486.79 8745.17 1486.42 8749.97 1486.31 8763.1 1486 
8907.62 1485.18 8915.33 1485.4 8920.83 1484.48 8925.26 1485.7 8964.59 1484.85 

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

8543.14 .05 9852.83 .03510238.02 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9852.8310238.02 700 695.7 700 .1 .3 

Ineffective Flaw num= 2 

Rinenhouse FRS Upper Right Overbank, 113 Spillway R o w  
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Sta L Sta R Elev Sta L Sta R Elev 
8543.1410238.02  148213863.8216648.48  1483.92  
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8543.14  10988  1483.9113243.1416648.48  1 4 8 4  

CROSS SECTION OUTPUT Profile #One third flow 

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

1480.72  Element 
0 .01  Wt. n-Val. 

1480.70  Reach Len. ift) 
1480.32  Flow Area (so ftl 

E.G. Slope (ft/ft) 0.002500 Area (sq ft) 
Q Total (cfsl 600.00  Flow lcfsl 
Top Wldth iftl 1487.55  Top Width iftl 
Vel Total ift/s) 0 .91  Avg. Vel. lft/sl 
Max Chl Dvth 1 ftl 0.70 Hydr. Devth iftl 
conv. ~otil icfsl 12001 .0  C ~ V .  (cfsl 
Length Wtd. ift) 700.00  Wetted Per. iftl 
Min Ch El iftl 1483 .91  Shear (lb/sq ftl 
Alpha 1.00  Stream Power ilblft sl 
Frctn Loss (ft) 3.49 C m  Volume (acre-ftl 
C & E Loss (ftl 0.00 Cum SA (acres) 

Left OD Channel Right OB 
0.050 

700.00  695.70  700 .00  
656 .40  
656 .40  
600 .00  

1487.55  
0 . 9 1  
0 . 4 4  

12001.0  

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 #One third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl ift) icfs1 isq ftl lftl lftl IftlS) 
10879.07  1 1 5 2 0 . 1 1  31 .49  66 .97  357.27 5.25 0.19 0 . 4 7  
1 1 5 2 0 . 1 1  12161.16  136 .33  1 8 4 . 0 6  496.75  22.72 0.37 0 . 7 4  
1 2 1 6 1 . 1 6  12802 .20  432 .18  405.37 633.52 72.03 0 .64  1 . 0 7  

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 theneed for additional cross sections. 

CROSS SECTION RIVER: Queen Creek 
REACH: Upper right RS: 14.347 

INPUT 
Description: 
Station Elevation Data nun= 97 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8512.04 1483.05  8551.76 1483.54  8557.37  1483.53 8567.11 1483.5  8570.97 1482.13 
8574 .61  1482  8583.42  1481.83  8584.15 1 4 8 2  8588.5  1483.04  8594.86 1483.28  
8600.43  1482 .25  8625.77 1482 .52  8669.36 1 4 8 2  8908.25 1480.15  9016.41  1480  
9 2 7 8 . 7 8  1478  9468.43 1477 .47  9674.72 1 4 7 8  9679.77  1478.06  9680.24  1478  
9694 .98  1 4 7 6  9696.35 1475 .8  9702.04 1474  9702.97  1473.73  9746.14  1473.42  
9765.48  1 4 7 4  9774 1 4 7 4 . 3 1  9779 .08  1 4 7 6  9784.47 1478  9789.03  1479.69  
9796.69  1 4 8 0  9797.83  1 4 8 0 . 0 8  9798.42  1 4 8 0  9811.58 1478.95  9814.08  1478  

Manning's n Values n m =  3 
Sta n Val Sta n Val s t a  n Val 

Rittenhouse FRS Upper Righl Overbank. 113 Spillway Flow 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9797.8310172.79 800 740.2 800 .1 .3 

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

8512.0410442.96 147813041.0716529.76 1480.48 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8512.04 10413 147313312.0416529.76 1478.89 

CROSS SECTION OUTPUT Profile #One third flow 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. Ift) 
E.G. Slope (ftlft) 
Q Total (cfsl 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total icfs) 
Length Wtd. (£ti 
Min Ch El Iftl 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ftl 

Element I 
Wt. n-Val. 
Reach Len. ift) 
Flow Area isq ftl 
Area (sa ft) 
Flow (cfs) 
Top Width i ft) 
Avg. Vel. iftls) 
Hydr. Depth (ft) 
Conv. lcfsl . . 
Wetted Per. (ft) 
Shear (lblsg ftl 
Stream Power (lblft s )  
Cum Volume (acre-ftl 
Cum SA (acres) 

.eft OB Channel Right OB 
0.050 

800.00 740.20 800.00 
340.46 
340.46 
600.00 
988.29 
1.76 
0.34 

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 #One third flow 

Left Sta Right Sta 
Iftl 

Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (cfsl  (sq ft) (ftl (ft) (ft/SI 

10808.49 11444.18 468.92 234.93 515.92 78.15 0.46 2.00 
11444.18 12079.88 131.08 105.55 472.37 21.85 0.22 1.24 

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: Queen Creek 
REACH: Upper right RS: 14.207 

INPUT 
Description: 14.204 
station Elevation Data num= 190 

sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
8575.62 1479.23 8585.14 1479.41 8590.82 1479.68 8600.52 1479.52 8605.42 1478.87 
8617.93 1478.7 8622.54 1479.13 8627.12 1479.01 8631.42 1478 8631.92 1477.87 

Rinenhouse FRS Upper Right Overbank. 113 Spillway Flow 
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Manning's n Values n m =  3 
Sta n Val sta n Val Sta n Val 

8575.62  .05  9816.06  .03510203.73  .05  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9816.0610203.73  950 941 .5  980 .1 .3 

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

8575.62  10950 1474.512877.0716563.67  1478  
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
8575.62 10950 1474.412877.0716563.67  1476 

CROSS SECTION OUTPUT Profile #One third flow 

E.G. Elev lft) 
Vel Head lit1 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total lcfsl 
Top Width lft) 
Vel Total lft/s) 
Mar Chl Dpth lft) 
Con". Total lcfs) 
Length Wtd. Ift) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

1474 .16  Element 
0 . 0 1  Wt. n-Val. 

1 4 7 4 . 1 5  Reach Len. lft) 
1 4 7 3 . 6 8  Flow Area Is9 ft) 

0 .001722  Area lsq ft) 
600.00  FIOW (cis) 

1398 .22  Top Width lft) 
0.83  Avg. Vel. lft/s) 
2.09  Hydr. Depth lft) 

14459 .3  Conv. lcfs) 
980 .00  Wetted Per. lft) 

1474 .40  Shear llb/ss ft) 
1 .00  stream POW& (~b/ft s )  
4.65  Cum Volume (acre-ft) 
0 . 0 1  Cum SA (acres) 

Left 08 Channel Right OB 
0 . 0 5 0  

950.00  941.50 980.00  

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

than 0.7  or greater than 1.4 .  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 crass 

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

FLOW DISTRIBUTION OUTPUT Profile #One third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl Ift) ICES) 1sq ft) lft) Ift) lft/s) 
10839.72  11475.72 2 3 8 . 0 7  275 .50  490.37 39 .68  0 .56  0 .86  
11475.72  12111 .71  3 0 1 . 8 2  348 .45  618.05 50 .30  0 .56  0 .87  
12111 .71  1 2 7 4 7 . 7 1  6 0 . 1 1  97 .81  290.29 10.02 0 .34  0 .61  

Warning: Divided flow computed for this cross-section. 
Warning: The conveyance ratio (upstream conveyance divided by dournstream 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: Queen Creek 
REACH: Upper right RS: 14 .029  

INPUT 
Description: 

Rinenhouse FRS Upper Right Overbad, 113 Spillway Row 
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Station Elevation Data nun= 160 
Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 

8587.49 1475.2 8590.54 1475.88 8594.14 1474 8595.58 1473.23 8604.14 1473.56 
8604.95 1474 8606.26 1474.75 8617.28 1474.16 8624.98 1475.67 8631.8 1475.62 
8638.61 1474.85 8677.79 1474.84 8696.31 1474 8911.08 1474 8931.28 1474 
9303.05 1474 9373.89 1474 9424.57 1473.35 9454.99 1473.38 9777.75 1472.45 
9824.93 1474 9833.94 1475.35 9841.01 1476 9845.46 1476.37 9848.92 1476 
9865.32 1474 9877.19 1472 9888.19 1470.15 9889.55 1470 9906.47 1468 
9909.46 1467.55 9912.91 1466 9915.73 1464.38 9934.58 1464.92 9959.9 1466 
9963.85 1466 9964.53 1465.99 9972.43 1466 9983.75 1466.1110000.01 1467.25 
10015.56 1466.6610070.52 1467.510079.68 1466.8510094.95 1467.0310099.68 1468 
10101.8 1468.4510135.63 146810158.56 1467.6910166.69 1466.6110195.18 1467.65 
10196.09 146810201.28 147010206.76 147210210.82 1473.8310213.26 1474 
10221.65 1474.5910224.14 147410232.49 147210239.17 1470.2310245.73 1470.18 
10260.45 1470.9610464.67 1470.8310496.85 1471.1210573.64 147010587.14 1470 
10680.59 147010695.38 1470 10838.6 1470.4810931.58 1470.3910955.35 1470.18 
10963.02 1470.9210994.52 147111001.21 1470.76 11260.8 147011273.76 1469.95 
11307.03 1469.18 11317.2 1468.1711328.64 1470 11329.8 1470.1811430.38 1470 

12832 1468.8212837.99 1470 12838.5 1470.1112839.27 147012846.01 1469.03 
13049.39 147013049.54 147013049.63 147013056.96 1469.6713068.09 1469.59 
13069.66 147013077.39 147213079.96 1472.6713084.69 1472.9113091.84 1472 
13098.12 1471.2513108.55 147213113.79 1472.313144.06 1472.1913145.37 1472 
13156.3 1470.54 13166.5 147213171.66 1472.7413234.41 147214678.19 1471.89 
14693.72 147014701.91 1469.1214785.21 1468.414791.44 1468.4214820.48 1468 
14912.62 146814915.94 1468.0114921.99 1469.0614928.62 1468.7814937.26 1468.55 
14945.44 1469.0214954.66 1468.61 14962.5 1468.7314971.48 146814980.36 1467.87 
14981.55 146814983.24 1468.1815000.34 1468.0215000.44 1468.0115016.13 1468.36 
15024.55 1468.3715045.38 146815054.34 1467.9215055.37 146815058.64 1468.25 
15063.39 146815065.88 1467.8515085.27 146815096.71 1468.11 15102.2 1469.22 
15106.71 1468.5515484.42 1468.6415490.43 1469.5715500.08 1468.4315506.45 1469.46 
15513.31 1468.8715771.54 1469.6715775.29 147015799.23 147215806.92 1472.66 
15896.17 1473.9315901.38 1473.9915904.17 1473.6915912.86 1473.5115926.88 1473.62 
16430.09 147216462.96 147216474.74 1472 16506.1 147216516.58 1472.09 
16517.17 147216525.47 1470.916542.87 147216547.52 1472.5516573.13 1472.6 

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

8587.49 .05 9845.46 .03510221.65 .05 

.Hank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9845.4610221.65 840 838.6 840 .1 .3 

IneffectiveFlow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 

8587.4910963.02 1471.9212987.4916573.13 1472 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8587.49 10900 147113079.9616513.13 1472.67 

CROSS SECTION OUTPUT Profile #One third flow 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ftl 

1469.50 Element Left OH Channel Right OB 
0.13 Wt. n-Val. 0.050 

1469.37 Reach Len. (ft) 840.00 838.60 R40.00 
Crit W.S. (ft) 1469.37 Flow Area (sq ft) 
E.G. Slope (ftlft) 0.053665 Area (sq ft) 
Q Total (cfs) 600.00 Flow lcfsl 
Top Width (ft) 753.86 Top width' (ft) 
Vel Total (ftlsl 2.94 Avy. Vel. (ftls) 
Max Chl Dpth (ft) 1.20 Hydr. Depth (ft) 
Conv. Total (cfs) 2590.0 Conv. Icfs) 
Length Wtd. (ftl 840.00 Wetted Per. (ft) 
Mln Ch El (ft) 1471.00 Shear (Iblso f t l  
Alpha 
Frctn Loss (ft) 
C & E Loss lft) 

- .  
1.00 Stream Power ilblft s )  
2.14 Cum Volume (acre-ft) 
0.04 Cum SA (acres) 

204.39 
204.39 
cnn nn 

Warning: The energy eqation 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 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 

Riltenhouse FRS Upper Right Overbank, 113 Spillway Flow 
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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. 

FLOW DISTRIBUTION OUTPUT Profile #One third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) (ft/S) 
10856.80 11491.95 49.51 12.32 25.97 8.25 0.48 4.02 
11491.95 12127.09 

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. 
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: Queen Creek 
REACH: Upper right RS: 13.870 

INPUT 
Description: 
Station Elevation Data num= 163 

Sta Elev Sta Elev Sta Elev Sta Elev Sta  lev 
8558.7 1471.68 8571.76 1471.44 8573.67 1472 8575.99 1472.61 8577.28 1472 
8579.01 1471.07 8590.26 1471.45 8591.83 1472 8595.02 1473.23 8606.55 1472 
8608.85 1471.71 8617.39 1471.08 8631.88 1471.09 8634.45 1470.71 8636.59 1470 
8642.64 1468 8644.85 1467.24 8680.57 1467.86 8680.97 1468 8686.6 1470 
8692.31 1471.94 8718.13 1471.8 8767.21 1470.76 9486.09 1470 9768.58 1468.6 
9825.53 1469.58 9827.26 1470 9835.39 1472 9839.75 1473.17 9848.47 1473.43 
9859.98 1472 9876.08 1470 9881.01 1469.49 9884.99 1468 9890.34 1466 
9896.01 1464 9899.55 1462.75 9917.23 1462 9920.88 1461.84 9922.47 1462 

Mannincr's n Values nun= 3 
Sta n Val @ 8558.7 

Sta n Val Sta n Val 
.05 9848.47 .03510201.97 .05 

Bank Sta: Left Right Lengths: Lett Channel Right Coeff Contr. Expan. 
9848.4710201.97 720 706.24 720 .I . 3  

Rillenhouse FRS Upper Right Overbank, 113 Spillway Flow 
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Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8558.710943.92 146813746.4116526.19 1468.89 

Blocked Ohstructions nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8558.7 10943 1470137464116526.19 1470.89 

CROSS SECTION OUTPUT 

E.G. Elev (ftl 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlftl 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Lenath Wtd. Ift) 
~in-ch El (ft) 
Alpha 
Frctn Loss (ftl 
C & E Loss (ft) 

Profile #One third flow 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area (sq ftl 
Area (sq ftl 
Flow (~£91 
Top Width (ft) 
Avg. Vel. ift/s) 
Hydr. Depth (ft) 
Conv. (cfsl 
Wetted Per. (ft) 
shear ilblsq f t) 
Stream Power (lblft s) 
Cum volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.050 

720.00 706.24 720.00 

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

than 0.7 or greater than 1.4. 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 #One third flow 

Left Sta 
(fti 
10834.39 
11466.81 
12099.24 
12731.66 

Right Sta 
(ft) 
11466.81 
12099.24 
12731.66 
13364.08 

Flow 
Icfs) 
12.36 
181.20 
249.02 
157.42 

Area 
lsq ft) 
38.97 
328.89 
398.02 
262.35 

W.P. 
(ftl 

171.63 
632.43 
632.44 
483.74 

% Conv. 

2.06 
30.20 
41.50 
26.24 

Hydr D. 
(ftl 
0.23 
0.52 

Velocity 
(ftls) 
0.32 
0.55 
0.63 
0.60 

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

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

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper right RS: 13.736 

INPUT 
Description: 
Station Elevation Data nun= 128 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8481.19 1469.83 8503.13 1410 8543.72 1470 9145.76 1470 9778.58 1470.56 
9784.88 1470 9798.95 1470 9813.84 1470.8 9821.38 1470 9837.65 1468 
9853.57 1466 9869.5 1464 9885.43 1462 9901.21 1460 9904.44 1459.59 
9925.69 1460 9928.96 1460.1 10000 1460.5810040.53 1461.1510091.19 1460.73 
10104.56 1462 10125.6 146410138.13 1465.83 10154 1466 10158.4 1466.11 
10158.71 146610170.29 146610192.75 146810223.651469.8510224.071469.85 
10359.17 1469.1510373.72 146810375.61 1467.8710376.44 146810675.06 l 4 6 R  

11896.311464.5412247.25 146412305.81 146412707.28 146412894.941463.91 
12963.59 146412994.98 1464.2912997.71 146413009.41 1462.4413015.37 1464 
13020.53 1465.1713162.61 1466 13247 146613249.48 146613453.56 1466 
13485.66 1465.213530.12 1465.7913544.84 1464 13566.9 1462.23 13595.7 1462.18 
13637.87 146213672.28 146213695.45 1462.59 13723.4 1462.4613768.28 1462.13 
13188.13 146213821.72 146213823.08 146213833.06 146213908.56 1462 
14302.5 1461.514308.88 1461.9514486.63 146214527.71 1462.4514540.54 1462.09 
14575.78 1463.8914578.36 146414974.42 146615122.02 1466.6115129.88 1467.67 
15134.8 1467.77 15143.5 1466.1315155.83 1466.51 15178.8 1466.2415183.59 1466 
15190.08 1465.6615192.42 146615196.83 1466.1815552.58 146615142.53 1465.86 

Rittenhouse PRS Upper Right Overbank, 113 Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8481.19 .05 9813.84 .03510223.65 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9813.8410223.65 1080 1040.5 1050 .1 

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

8481.1911143.12 1466.39 1330016469.93 1467.77 
Blocked Obstructions n m =  2 

sea L sta R Elev Sta L Sta R Elev 
8481.19 11143 146613162.6116469.93 1466 

CROSS SECTION OUTPUT Profile #One third flow 

E.G. Elev (ft) 
Vel Head lft) ,~~ . 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
vei Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. (ftl 
Min Ch El ift) 
Alpha 
Frctn Loss ift) 
C & E Loss (ft) 

1464.35 Element Left OB 
0.12 Wt. n-Val. 

1464.23 Reach Len. Ift) 1080.00 
1464.23 Flow Area (sq ft) 
0.052837 Area (sq ft) 
600.00 Flow (cfs) 
911.14 Top Width lft) 
2.80 Avg. Vel. lft/sl 
1.79 Hydr. Depth (ftl 

2610.3 Conv. (cis) 
1050.00 Wetted Per. iftl 
1466.00 Shear (lb/sq ft) 

1.00 Stream Power llb/ft sl 
3.83 Cum Volume (acre-ft) 
0.03 Cum SA (acres) 

Channel Right OB 
0.050 

1040.50 1050.00 
214.08 
214.08 
600.00 
911.14 
2.80 
0.23 

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 nay 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 hack 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 #One third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) (ft) Lcfs) (sq ft) (ft) (ftl (ftIS) 
12097.53 12722.16 294.81 126.15 624.05 49.14 0.20 2.34 
12722.16 13346.79 305.19 87.92 287.44 50.86 0.31 3.47 

Warning: The enerw 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 m y  indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. 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: Queen Creek 
REACH: Upper right RS: 13.539 

Rittenhoue PRS Upper Right Overbank, 113 Spillway Flow 
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INPUT 
Descri~tion: 
Station Elevation Data num= 88 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8582.12 1465.1 8632.38 1465.71 9205.41 1465.27 9572.19 1465.27 9838.78 1464.88 

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

8582.12 .05 9838.78 .03510116.88 .05 

Bank Sta: Left Right Lengths: Left Channel ~ight COeff Contr. Expan 
9838.7810116.88 1000 993.9 1000 .1 .3 

Ineffective Flow num= 2 ~- - - 

Sta L Sta R Elev Sta L Sta R Elev 
8582.1211165.21 1461.26 13042.116518.44 1464 

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

8582.12 11165 146213075.3716518.44 1464.51 

CROSS SECTION OUTPUT 

E.G. Elev lftl 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total lcfsl 
Top Width lft) 
Vel Total (ftlsl 
Max Chl Dpth lftl 
Conv. Total lcfs) 
Length Wtd. ( f t l  
Min Ch El lftl 
Alpha 
Frctn Loss lft) 
C & E Loss lft) 

Profile #One third flow 

Element Left OB Channel 
Wt. n-Val. 
Reach Len. Ift) 1000.00 993.90 
Flow Area lsq ft) 
Area (sq ftl 
Flow Icfs) 
Top Width lftl 
Avg. Vel. (ftlsl 
Hydr. Depth lft) 
Conv. (cfs) 
Wetted Per. lft) 
Shear (lb/sq ft) 
Stream Power llb/ft s )  
Cum Volwne lacre-ft) 
Cum SA (acres) 

Right OB 
0.050 

1000.00 
723.86 

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 #One third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lft) ICfS) lsq ft) lftl Ift) Iftls) 
11397.19 12037.35 122.33 204.27 431.29 20.39 0.47 0.60 
12037.35 12677.50 477.67 519.57 576.74 79.61 0.90 0.92 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

CROSS SECTION RIVER: Queen Creek 
REACH: Upper right RS: 13.351 

Rittenhouse FRS Upper Right Overbank, 113 Spillway Flow 
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INPUT 
Description: 
Station Elevation Data num= 82 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8565.62 1461 8819.25 1460 9792.1 1459.62 9800.19 1458 9808.23 1456.4 

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

8565.62 .05 9792.1 .03510117.72 .05 

Bank Sta: Left Right Coeff Contr. Expan. 
9792.110117.72 .1 .3 

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

8565.6211141.06 1458.15 12740.416550.67 1458 
Blocked Obstructions num= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8565.62 10117 146012743.8316550.67 1460.08 

CROSS SECTION OUTPUT Profile #One third flow 

E.G. Elev ift) 1455.98 Element 
Vel Head ift) 0.07 Wt. n-Val. 
W.S. Elev ift) 1455.91 Reach Len. ift) 
Crit W.S. ift) 1455.78 Flow Area isq ft) 
E.G. Slope ift/ft) 0.017035 Area isq ft) 
Q Total (cfs) 600.00 Flow icfs) 
Top Width ift) 732.99 Top Width ift) 
Vel Total iftls) 2.08 Avg. vel. ift/s) 
Max Chl Dpth (ft) 0.57 Hydr. Depth (ft) 
Conv. Total icfs) 4597.0 Conv. icfs) 
Length Wtd. ift) Wetted Per. (ft) 
Min Ch El (ft) 1460.00 Shear ilblsq ft) 
Alpha 1.00 Stream Power ilb/ft s )  
Frctn Loss (ft) Cum Volume (acre-ft) 
C & E LOSS ift) Cum SA (acres) 

FLOW DISTRIBUTION OUTPUT Profile #One third flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
ift) ift) icfs) (sq ft) ift) ift) iftls) 
11404.31 12047.60 557.93 257.53 592.79 92.99 0.43 2.17 
12047.60 12690.90 42.07 30.68 140.21 7.01 0.22 1.37 

SUMMARY OF MANNING'S N VALUES 

River:Queen Creek 

Reach River Sta. nl n2 n3 

, Upper right 14.479 
I Upper right 14.347 

Upper right 14.207 
Upper right 14.029 
Upper right 13.870 

Rittcnhouse FRS Upper Right Overbank. 113 Spillway Flow 
Page 11 of 13 



Upper  r i g h t  13 .736  
Upper  r i g h t  13 .539  
Upper  r i g h t  1 3 . 3 5 1  

S m Y  OF REACH LENGTHS 

R i v e r :  Queen C r e e k  

Reach R i v e r  S t a .  L e f t  Channel 

Upper  r i g h t  14 .479  
Upper  r i g h t  14  - 3 4 7  
Upper  r i g h t  1 4 . 2 0 7  
Upper  r i g h t  14 .029  
UDET r i c lh t  13 .870  
~ & e r  r i G h t  13 .736  
Upper  r i g h t  1 3 . 5 3 9  
Upper  r i g h t  1 3 . 3 5 1  

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
R i v e r :  Queen C r e e k  

Reach R i v e r  S t a .  C o n t r .  Expan 

Upper  r i g h t  14 .479  
Upper  r i g h t  14 .347  
Upper  r i g h t  1 4 . 2 0 7  
Upper  r i g h t  1 4 . 0 2 9  
Upper  r i g h t  13 .870 
Upper  r i g h t  13 .736  
Upper r i g h t  13 .539  
Upper r i g h t  1 3 . 3 5 1  

Rinenhousc FRS 

R i g h t  

Page 12 of 13 
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P r o f i l e  Ou tpu t  T a b l e  - S t a n d a r d  T a b l e  1 

Reach R i v e r  S t a  Q T o t a l  M i n  Ch E l  W.S. E l e v  C r i t  W.S. E.G.  E l e v  E.G.  S l o p e  Ve l  Chnl Flow Area  Top Width F r o u d e  # Chl 
ICfS) i f t )  ( f t l  l f t l  ( f t )  ( f t l f t )  l f t / s l  (sq it) i f t l  

Upper r i g h t  14 .479  
Upper r i g h t  1 4 . 3 4 7  
Upper r l g h t  14 .207  
Upper  r i g h t  14 .029  
Upper  r i g h t  1 3 . 8 7 0  
Upper r i g h t  1 3 . 7 3 6  
Upper  r i g h t  13 .539 
Upper r i g h t  1 3 . 3 5 1  

P r o f i l e  O u t p u t  T a b l e  - S t a n d a r d  T a b l e  2  

Reach R i v e r  S t a  E.G. E l e v  W.S. E l e v  Ve l  Head F r c t n  Lass  C & E Loss  Q L e f t  Q Channel  Q R i g h t  Top Width 
( f t )  ( f t )  i f t )  i £ t )  i f t l  i c f s )  ( c f s )  i f t )  

Upper  r i g h t  14 .479  
Upper  r i g h t  14 .347  
Upper  r i g h t  14 .207  
Upper r i g h t  1 4 . 0 2 9  
Upper  r i g h t  1 3 . 8 7 0  
Upper  r i g h t  13 .736  
Upper r i g h t  13 .539  
Upper  r i g h t  1 3 . 3 5 1  

P r o f i l e  O u t p u t  

Reach 

Upper  r i g h t  
Upper  r i g h t  
Upper  r i g h t  
Upper  r i g h t  
Upper r i g h t  
Upper  r i g h t  
Upper  r i g h t  
u p p e r  r i g h t  

T a b l e  - H y d r a t a b l e  

R i v e r  S t a  Q T o t a l  
i ~ f . 5 )  

W.S. E l e v  
i f t l  

T r v l  me Chl  1 

( h r s )  
?rvl me Avg V e l  Chnl  V e l  T o t a l  Max C h l  D p t h  Hydr Depth  

i h r s l  i f t l s )  i f t / s l  i f t )  ( f t )  

Rittenhouse FRS Upper Right Overbank, IB Spillway Flow 
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Rlnenho~se FRS Upper Right one third One third flow upperright werband 03120R002 3:58:58 PM Rinenhouse FRS Uppei Right onethird Onethird flow upper tight overband 03iZ0120M 3:58.=M I 
1 R i v e r  = Q u e e n  C r e e k  R e a c h  = U p p e r  r igh t  R S  = 13.351 

W S  O n e  third f l o w  

G r o u n d  
.-.-..-..-.--.- . * ~ 

a 

River = Queen Creek Reach = Upper right Vineyard Road downstream R S  = 14.479 I 
I Legend I I 

W S  O n e  t h i r d  f l ow  - 
G r o u n d  

- . . ... ........ .*. ... .. ... ... 

i B a n k  S t a  

I S ta t i on  (ft) Sta t i on  (8) 

Rinenhouea FRS Upper Right one third One third flaw upper dght w e m d  03120R002 3:58:58 PM Rinenhoure FRS Upper Right one third One *hid flow uppeimht t e a a n d  03RMOOZ 3:58:58 PM I 
R i v e r  = Queen  C r e e k  R e a c h  = U p p e r  r igh t  R S  = 14.347 

W S  One third f l o w  

R i ve r  = Queen  C r e e k  R e a c h  = U p p e r  right 14.204 R S  = 14.207 I 

- 
E. 
6 .- - 
? m 
iii 

Sta t i on  (R) Sta t i on  (R) 



Rinenhouse FRS UDDer Right onethird One third flow upper MM overband 03/20i2002 3:58:58 PM 
- 

Rinenhouse FRS Upper Rlght one third Onsthird flow upper right werband 0312W2002 3:58:58 PM I 
River = Queen Creek Reach = Upper riaht RS = 14.029 

/ WS One third flow 1 
Ground 

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

Bank Sta 

Station (ft) 

Rinenho~se FRS Upper Right onethird One third flow upper ngM overband 0312012002 3:58:58 PM 

River = Queen Creek Reach = Upper right RS = 13.736 

Station (ft) 

Rillenhouse FRS Upper Right one third One third flow upper mht overband 03120n002 3:58:58 PM 

River = Queen Creek Reach = Upper right RS = 13.539 

Legend 

WS One third flow 

Ground 
.-.-.-............. * ....................... 

Bank Sta 

Station (ft) Station (ft) 





HEC-RAS September 1998 Version 2.2 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 

609 Second Street, suite D 
Davis, California 95616-4687 

(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: SPRR Bridge Main Channel (full flow1 
Project File : RHdnm3.prj 
Run Date and Time: 0312012002 2:05:42 PM 

Project in English units 

Project Description: 
spillway Inundation Study Rittenhouse FRS Pull flow scenario 

Main Channel 
from Maricopa County boundary to SPRR Bridge 

Model Vertical Datum: 1929 NGVD 
Cross section data obtained based on the Topo map SECTION 25 T.2S.. R.7E 
for QUEEN CREEK AREA DRAINAGE MASTER STUDY ( FCDMC October 19, 1986.) 

Water Surface Elevation, 1446.75, was obtained by running 
exlst HEC-RAS model, see Queen Creeklsanokai Wash Hydraulic Master Plan 
Queen Creek HEC-RAS for Preferred Alternative (Huitt-Zollars, Inc.). 

FCD 98-33 
Michael Baker Jr.. Inc. 0312002 

The data and assumptions used to develop 
this model are adequate for conceptual purposes but not for design purposes. 
Therefore this model should not be used directly for the design and 
construction of channel improvements without more detailed study and 
information. 

PLAN DATA 

Plan Title: Full flow SPRR main channel 
Plan File : m:\Folders from V\Fcdspill\TaskB\Rittenho~se\Submittal\JnO902\HECS\RH3.p02 

Geometry Title: QC base geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\Jan0902\HEC- 

RAS\RHdnm3.g04 

Flow Title : Full flow 14000 cfs 
Flow File : rn:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\JanO902\HEC 

e RAS\RHdnm3. f 02 
Plan DescriDtion: 
Full flow Scenario downstream main channel area 

Rittenhouse FRS Downstream Main, Full Flow 
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This model are adequate for 
conceptual purposes but not for design purposes. Therefore this model should 
not be used directly for the design and construction of channel improvements 
without more detailed study and information. 

Plan S m a r y  Information: 
Number of: Cross Sections = 10 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

Com~utational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 40 
Maximum difference tolerance = 0.2 
Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Flow Title: Full flow 14000 cfs 
Flow File : m:\Folders from V\Fcdspill\TitskB\Rittenhouse\Submittal\Jan0902\HEC-RAS\RHdnm3.f02 

Flow Data l c f s )  

River Reach RS Full flow main 
Queen Creek SPRR-Boundary 13.350 10900 
Queen Creek SPRR-Boundary 13.307 10900 
Queen Creek SPRR-Boundary 13.212 10900 

e Queen Creek SPRR-Boundary 13.118 10900 
Queen Creek SPRR-Boundary 13.023 12050 
Queen Creek SPRR-Boundary 12.929 13030 
Queen Creek SPRR-Boundary 12.827 13095 
Queen Creek SPRR-Boundary 12.788 12248 
Queen Creek SPRR-Boundary 12.743 11475 
Queen Creek SPRR-Boundary 12.729 11018 

Boundary Conditions 

River Reach Profile 

Queen Creek SPRR-Boundary Full flow main 

Upstream 

Critical 

Downstream 

Known WS = 1446.75 

GEOMETRY DATA 

Geometry Title: QC base geometry 
Geometry File : m:\Folders from V \ F c d s p i i l \ T a s k B \ R i t t e n h o u s e \ S u b m i t t a l \ J 3 . g 0 4  

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 13.350 

INPUT 
Description: new cross section #8 
Station Elevation Data n m =  27 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9025 1456 9480 1454 9870 1452 9950 1450 10000 1449.4 

Mannina's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 
9025 .05 9870 ,035 10190 .05 

Ritrenhouse FRS Downstream Main, Full Flow 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9870 10190 240 225.45 220 .1 . 3  

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev ' 9025 9400 1458 11275 14000 1456.41 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
13000 14000 1456 

CROSS SECTION OUTPUT Profile #Full flow main 

E.G. Elev lft) 
Vel Head Ift) 
W.S. Elev lft) 
Crit W.S. Iftl 

1454.93 Element Left OB Channel Right OB 
1.05 Wt. n-Val. 0.050 0.035 0.050 

1453.88 Reach Len. lft) 240.00 225.45 220.00 
1453.88 Flow Area lsa ft) 345.28 1131.86 188.58 

~ ~ . . 
E.G. Slope Iftlft) 0.007254 Area lsq ft) 
Q Total lcfs) 10900.00 Flow lcfs) 
Top Width If t) 2110.68 Top Width lft) 
Vel Total Iftls) 6.54 Avg. Vel. Iftls) 
Max Chl Dpth lft) 4.48 Hydr. Depth lft) 
Conv. Total lcfsl 127980.7 Conv. lcfs) 

C & E LOSS lftl 

230.06 Wetted Per. lftl 366.96 306.19 427.70 
1449.40 Shear llb/sq Ltl 0.43 1.67 0.20 

1.58 Stream Power llb/ft s )  1.04 14.47 0.29 
Cum Volume (acre-f t) 112.08 103.25 145.80 
Cum SA (acres) 47.17 17.85 139.10 

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #Full flow main 

Left Sta Right Sta Flow Area W. P .  % Conv. Hydr D. 
lft) lft) ICfS) 15s ft) lft) lftl 
9447.50 9532.00 0.81 2.15 28.96 0.01 0.07 
9532.00 9616.50 33.79 30.86 84.50 0.31 0.37 
9616.50 9701.00 124.47 67.47 84.50 1.14 0.80 
9701.00 9785.50 256.37 104.09 84.50 2.35 1.23 
9785.50 9870.00 423.70 140.71 84.50 3.89 1.67 
LB 9870.00 9934.00 1177.66 171.64 64.02 10.80 2.68 
9934.00 9998.00 2339.13 259.06 64.01 21.46 4.05 

Warning: Divided flow computed for this cross-section 

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 13.307 

INPUT 
Description: new cross section #7 
Station Elevation Data nwn= 3 5 

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 
8550 .05 9947 .035 10156 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9947 10156 550 498.6 460 .1 .3 

Ineffective Flow nun= 2 

Velocity 
IftIS) 
0.38 
1.10 
1.84 

- 
Sta L Sta R Elev Sta L sta R Elev 
8550 9450 1460 11200 13780 1454.3 

Blocked Obstructions n m  2 

Rittenhouse FRS Downstream Main, Full Flow 
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Sta L Sta R Elev Sta L Sta R Elev 
8550 9880 1448 13400 13780 1454 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head iftl 
W.S. Elev ift) 
Crit W.S. (ft) 
E.G. Slope (ftlft) 
0 Total lcfs) 

Profile #Full flow main 

1453.55 Element 
0.28 Wt. n-Val. 

1453.26 Reach Len. lft) 
1451.40 Flow Area isq ft) 
0.002200 Area isq ft) 
10900.00 Flow (cis) 

Left OB Channel Right OB 
0.035 0.050 
498.60 460.00 
892.03 34.43 
892.03 517.28 
4703.86 12.35 . 

Tom Wldth 1 ftl 2498.97 Toa Width Iftl 1036.64 206.41 1255.92 
vei Total iftls) 3.93 ~ v g .  vel. ift/s) 3.34 5.27 0.36 
Max Chl Dpth ift) 5.76 Hydr. Depth lftl 3.72 4.32 0.13 
Con". Total icfs) 232399.1 Conv. (cfs) 131844.8 100291.0 263.3 
Length Wtd. (ftl 525.04 Wetted Per. (ftl 497.93 206.99 263.72 
Min Ch El (ft) 1447.50 Shear ilblsq ftl 0.51 0.59 0.02 
Alpha 
Frctn Loss iftl 
C & E Loss (ftl 

1.19 stream Power (lblft sl 1.71 3.12 0.01 
1.12 Cum Volume (acre-ft) 105.04 98.02 142.59 
0.00 Cum SA (acres) 43.31 16.52 132.30 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Note: Hydraulic jump has occurred between this cross section and the previous upstream section 

FLOW DISTRIBUTION OUTPUT Profile #Full flow main 

Left Sta Right Sta Flow Area W.P. % Con". Hydr D. Velocity 
(ftl ift) (CfS) (5'2 it) ift) (ft) (ft/S) 
9388.20 9527.90 333.14 156.29 77.91 3.06 2.01 2.13 
9527.90 9667.60 1201.37 426.20 139.70 11.02 3.05 2.82 

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. 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 RIKER: Queen Creek 
REACH: SPRR-Boundary RS: 13.212 

INPUT 
Description: new cross section #6 
station Elevation Data num= 3 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8530 1454.5 8580 1454 8840 1452 9200 1450 9210 1440 
9570 1440 9630 1460 9700 1440 9850 1440 9885 1450 
9895 1452 9920 1450 9930 1448 9981 1446.1 10095 1448 
10126 1452 10160 1452 10250 1451 10770 1451.5 11040 1452 

Manning's n Values num= 3 
Sta nVal Sta n Val Sta n Val 
8530 .05 9895 .035 10126 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9895 10126 470 496.1 525 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev @ 8530 9630 1460 11150 13520 1453.5 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8530 9900 1446 13400 13520 1453 

Rittenhouse FRS Downstream Main, Full Flow 
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CROSS SECTION OUTPUT Profile #Full flow main 

E.G. Elev (ft) 1452.42 Element Left OB Channel Right OB 
VelHeadlft) 0.31 Wt. n-Val. 0.050 0.035 0.050 
W.S. Elev lft) 1452.11 Reach Len. lft) 470.00 496.10 525.00 
Crit W.S. lft) 1449.49 FlowArea (sqft) 1307.38 959.44 605.84 
E.G. Slope (ftlft) 0.002079 Area (sq ft) 4127.39 959.44 1163.44 
Q Total Icfs) 10900.00 Flow (cfs) 5499.24 4790.28 610.49 
TOD Width Iftl 3332.07 Too Width lft) 1018.18 231.00 2082.89 
vei Total 1ft1s) 3.79 ~ v g .  vel. ~ft/s) 4.21 4.99 1.01 
Max Chl Dpth lft) 6.11 Hydr. Depth lft) 5.51 4.15 0.64 
Conv. Total lcfs) 239082.8 Conv. (cfs) 120621.4 105070.9 13390.5 
Length Wtd. lft) 488.25 Wetted Per. lft) 239.00 231.59 944.59 
Min Ch El lft) 1446.10 Shear llblss ft) 0.71 0.54 0.08 
Alpha 
Frctn Loss (ft) 
C & E Loss (it) 

1.38 Streampowe; Ilhlft s )  2.99 2.68 0.08 
1.11 Cum Volume (acre-ft) 65.02 87.42 133.72 
0.01 Cum SA (acres) 30.33 14.02 114.67 

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 #Full flow main 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lftl (ft) ICfSI lsq ftl (ft) lft) (ft1.3) 
9622.00 9758.50 2303.52 551.20 101.75 21.13 5.46 4.18 

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: Queen Creek 
REACH: SPRR-Boundary RS: 13.118 

INPUT 
Description: new cross section #5 
station Elevation Data n m =  29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8590 1452 9160 1452 9230 1440 9530 1440 9540 1450 

Mannina's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 
8590 .05 9920 ,035 10090 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9920 10090 470 504 560 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8590 9250 1452 11140 13660 1452 

Blocked Obstructions num= 1 
Sta L Sta R Elev 
8590 9530 1447 

a CROSS SECTION OUTPUT Profile #Full flow main 

E.G. Elev lft) 1451.30 Element 
Vel Head lft) 0.40 Wt. n-Val 

Left OB Channel Right 08 
0.050 0.035 0.050 

W.S. Elev Ift) 1450.90 ReachLen. (ft) 470.00 504 .00 560.00 

Riaenhouse FRS Downstream Main, Full Flow 
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Crit W.S. (ft) 1449.40 Flow Area lsq ft) 1174.66 906.84 1030.63 
E.G. Slo~e Iftlft) 0.002500 Area lsa ft) 1456.06 906.84 1740.79 
Q Total i c f s ~  10900.00 Flow (cfs) 3449.75 5900.20 1550.04 
Top Width lft) 2647.83 Top Wldth lft) 505.94 167.24 1974.64 
Vel Total lft/s) 
Max Chl W t h  lftl 

3.50 Avg. Vel. Iftlsl 2.94 6.51 1.50 
6.80 Hydr. Depth lft) 2.78 5.42 1.02 

Conv. Total (cfs) 217980.5 Conv. (cfs) 68988.8 117993.5 30998.1 
Length Wtd. (ft) 502.92 Wetted Per. (ft) 422.82 169.02 1013.60 
Min Ch El (ft) 1444.10 Shear Ilblsq ft) 0.43 0.84 0.16 
Alpha 2.12 Streampower (lb/fts) 1.27 5.45 0.24 
Frctn Loss (ft) 1.58 Cum Volume (acre-ft) 34.90 76.79 116.22 
C & E Loss lft) 0.04 Cwn SA (acres) 22.11 11.75 90.22 

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 #Full flow main 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lft) (ft) (cfs) isq ft) lft) lft) Ift/s) 
9122.00 9255.00 61.13 19.49 5.00 0.56 3.90 3.14 
9255.00 9388.00 1626.02 518.36 133.00 14.92 3.90 3.14 
9388.00 9521.00 1626.02 518.36 133.00 14.92 3.90 3.14 
9521.00 9654.00 136.36 117.31 133.44 1.25 0.88 1.16 
9654.00 9787.00 0.23 1.15 18.38 0.00 0.06 0.20 
9787.00 9920.00 
LB 9920.00 9954.00 696.18 131.01 32.21 6.39 4.19 5 - 7 1  

m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 13.023 

INPUT 
Description: new cross section #4 
station Elevation Data n m =  26 

Sta Elev Sta Elev Sta Elev Sta  lev Sta Elev 
8460 1451 8610 1450 9382 1448 9683 1446 9870 1446 
9874 1450 9894 1450.5 9910 1444 9980 1442.5 10110 1444 
10134 1450 10143 1450.5 10150 1450 10510 1448 11180 1448 
11240 1449.1 11275 1448 11800 1447.5 11990 1448 12200 1450 
12380 1450.5 12475 1450.9 12820 1450 13420 1449.8 13775 1450 
13800 1450.8 

Mamino's n Values n m =  3 - 
Sta n Val Sta n Val Sta n Val 
8460 .05 9910 .035 10134 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9910 10134 420 494.4 590 .1 .3 

Ineffective Flow n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 
8460 9400 1448 11240 13800 1449.1 

Blocked Obstructions num= 1 
Sta L Sta R Elev 
8460 9870 1447.5 

CROSS SECTION OUTPUT Profile #Full flow main 

E.G. Elev (ft) 1449.68 Element I() "el Head ifti 
Left OB Channel Right OB 

0.82 Wt. n-Val. 0.050 0.035 0.050 
W.S. Elev (ft) 1448.85 Reach Len. (ft) 420.00 494.40 590.00 
Crit W.S. (ft) 1448.85 Flow Area (sq ft) 812.35 1167.71 656.86 
E.G. Slope Iftlft) 0.003977 Area lsq ft) 812.35 1167.71 1495.31 

Ritlcnhouse FRS Downstream Main, Full Row 
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Q Total lcfs) 12050.00 Flow lcfs) 1517.50 9511.84 1020.66 
Top Width lft) 2752.58 Top Width lft) 831.38 219.41 1701.79 
Vel Total (ftlsl 4.57 Avq. Vel. (ftls) 1.87 8.15 1.55 
Max Chl Dpth If t) 6.35 ~ydr. Depth lft) 0.98 5.32 0.75 
Conv. Total (cfs) 191079.5 Conv. lcfs) 24063.4 150831.3 16184.9 
Length Wtd. lft) 507.50 WettedPer. lft) 832.72 220.03 870.09 
Min Ch El lft) 1442.50 Shear Ilblsq ft) 0.24 1.32 0.19 
Alpha 2.54 stream Power Ilblft s )  0.45 10.73 0.29 
Frctn Loss lft) 0.89 Cum Volume lacre-ft) 22.66 64.79 95.41 
C & E LOSS lft) 0.18 CumSA (acres) 14.90 9.51 66.59 

Warning: 

Warning: 
Warning: 

Warning: 

Warning: 

Warning : 

Warning : 

Note: 
valid, 

The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 
Divided flow computed for this cross-section. 
The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 
During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 
The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 
Multiple critical depths were found at this location. The critical depth with the lowest, 

water surface was used. 

FLOW DISTRIBUTION OUTPUT Profile #Full flow main 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) (c~s) (sq ft) lft) lft) IftIS) 
9040.00 9185.00 11.70 22.66 132.27 0.10 0.17 0.52 
9185.00 9330.00 84.38 76.92 145.00 0.70 0.53 1.10 

Warning: 

Warning: 
Warning: 

Warning: 

Warning: 

Warning : 

Warning: 

Note: 
valid, 

The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 
Divided flow computed for this cross-section. 
The velocity head has changed by more than 0.5 ft 10.15 m). This may indicate the need for 
additional cross sections. 
The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 
During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 
The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 
Multiple critical depths were found at this location. The critical depth with the lowest, 

water surface was used 

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 12.929 

TNDTI'P -. 
Description: cut cross section #3, center station 10000 
Station Elevation Data nun= 28 

Riaenhouse FRS Downstream Main, Full Flow 
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Sta Elev Sta Elev 
8330 1454 8600 1450 

Mannino's n Values num= - 
Sta n Val Sta n Val 
8330 .05 9860 .035 

Bank Sta: Left Right Lengths: 
9860 10190 

Ineffective Flow n m =  1 
Sta L sta R Elev 
11280 13855 1448.5 

Blocked Obstructions n m =  
Sta L Sta R Elev Sta L 
9100 9710 1450 9710 

Sta Elev Sta Elev Sta Elev 
9000 1448 9430 1448 9450 1446 
9550 1440 9750 1421 9860 1446 

3 
Sta n Val 

10190 .05 

Left Channel Right Coeff Contr. Expan 
500 537.8 840 .1 .3 

. 
Sta R Elev 
9860 1446.5 

CROSS SECTION OUTPUT Profile #Full flow main 

E.G. Elev (ft) 1448.54 Element Left OB Channel Right OB 
Vel Head (ft) 0.22 Wt. n-Val. 0.050 0.035 0.050 
W.S. Elev (ft) 1448.32 Reach Len. (ftl 500.00 537.80 840.00 
Crit W.S. Ift) 1446.72 Flow Area isq it) 316.14 1961.05 2418.18 
E.G. Slove lftlftl 0.001023 Area (sq ft) 316.14 1961.05 2574.92 
Q Total icfs) 13030.00 Flow (cfs) 401.18 8719.51 3909.32 
Top Width (ft) 2657.51 Top Width lft) 314.58 330.00 2012.94 
vel Total iftls) 2.78 Avg. Vel. (ftls) 1.27 4.45 1.62 
Max Chl Dpth (ft) 7.32 Hydr. Depth (ft) 1.00 5.94 2.22 
Conv. Total (cfs) 407432.8 Conv. (cfs) 12544.4 272648.8 122239.7 
Length Wtd. (ft) 601.84 Wetted Per. (it) 316.72 330.91 1090.04 
Min Ch El (ft) 1441.00 Shear (lb/sq ft) 0.06 0.38 0.14 
Alpha 1.83 Stream Power llblft s )  0.08 1.68 0.23 
Frctn Loss lftl 0.62 Cum Volume lacre-ftl 17.22 47.03 67.85 

aD C & E Loss (ft) 0.02 Cum SA (acres) 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface 

FLOW DISTRIBUTION OUTPUT Profile #Full flow main 

Left 
lftl 
8789 

Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
(ft) (CfS) lsq ft) (ft) lft) (ft/sl 

.OO 8942.00 0.01 0.11 6.58 0.00 0.02 0.06 
8942.00 9095.00 16.17 40.99 153.00 0.12 0.27 0.39 
9095.00 9248.00 0.69 1.61 5.32 0.01 0.32 0.43 
9248.00 9707.00 

Warning: Divided flow computed for this cross-section. 
Warning: The cross-section end points had to be extended vertically for the computed water surface 

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 12.827 

INPUT 
Description: cut from map section 25 (QC area drainage master study) 
Station Elevation Data num= 14 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev @ 91001450.6 9280 1446 9792 1446 9892 1446 9900 1444 
9930 1440 ' 9971 1438.8 10160 1440 101621440.375 10192 1446 

Rinenhousc FRS Downstream Main, Full Flow 
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Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 
9100 .05 9900 ,035 10162 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9900 10162 150 206.7 470 .1 

Ineffective Flow n u =  1 
Sta L Sta R Elev 
9100 9750 1448 

Blocked obstructions num= 1 
Sta L Sta R Elev 
10300 11110 1446 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total Icfs) 
Tog Width (ftl 
Vel Total lft/s) 
Max Chl Dpth (ftl 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El Iftl 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ftl 

Profile #Full flow main 

1447.90 Element 
0.39 Wt. n-Val. 

1447.51 Reach Len. Ift) 
1443.94 Flow Area (so ftl . A 

0.001053 Area lsq ftl 
13095.00 Flow Icfsl 
1889.12 Top Width (ft) 

3.58 Avg. Vel. (ft/s) 

Left OB 
0.050 
150.00 

8.71 Hydr. Depth (ft) 1.56 
403587.2 Conv. (cfs) 9384.4 
248.45 Wetted Per. (ft) 150.25 
1438.80 Shear (lb/sq ft) 0.10 

1.96 Stream Power Ilblft s )  0.13 
0.21 Cum Volume (acre-ftl 9.73 
0.05 CumSA (acres) 3.67 

Channel 
0.035 
206.70 

Right OB 
0.050 
470.00 

Warning: The cross-section end points had to he extended vertically for the computed water surface. 

FLOW DISTRIBUTION OUTPUT Profile #Full flow main 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lftl (Et) (cEs) Isq ft) (ftl (ft) Ift/s) 
9740.00 9820.00 134.19 105.75 70.00 1.02 1.51 1.27 

Warning: The cross-section end points had to be extended vertically for the computed water surface 

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 12.788 

INPUT 
Description: updated cross section 
Station Elevation Data nun= 14 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

Manning's n Values nun= 3 
Sta n Val 1, 9150 

Sta n Val Sta n Val 
.05 9880 ,035 10110 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9880 10110 190 238.7 290 .1 .3 

Riltenhouse FRS Downstream Main, Full Flow 
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Ineffective Flow num= 1 
Sta L Sta R Elev 
9150 9660 1449 

CROSS SECTION OUTPUT Profile #Full flow main 

E.G. Elev iftl 
Vel Head lft) 
W.S. Elev lftl 
Crit W.S. lft) 
E.G. Slope Iftlftl 
Q Total icfs) 
Top Width If t 1 
Vel Total Iftls) 
Max Chl Dpth iftl 
Conv. Total lcfsl 
Length Wtd. I ftl 
Min Ch El lft) 
Alpha 
Frctn Loss Ift) 
C & E LOSS lft) 

Element 
Wt. n-Val. 
Reach Len. iftl 
Flow Area lsq ft) 
Area isq ftl 
Flow icfs) 
Top Width lft) 
Avg. Vel. lftls) 
Hydr. Depth ift) 
Conv. lcfs) 
Wetted Per. lft) 
shear (lhlsq ft) 
Stream Power llb/ft sl 
C m  Volume (acre-ft) 
Cum SA (acres1 

Left 0B 

Warning: The cross-section end points had to be extended vertically for 

FLOW DISTRIBUTION OUTPUT Profile #Full flow main 

Left Sta 
lftl 
9588.00 
9661.00 
9734.00 
9807.00 

Right Sta 
lftl 
9661.00 
9734.00 
9807.00 
9880.00 

Flow 
lcfs) 
6.01 

438.41 
438.41 
438.41 

W.F. 
ift) 
1.00 
73.00 
73.00 

% Conv. 

Channel Right OB 
0.035 0.050 
238.70 290.00 
1861.05 1663.84 
1861.05 1663.84 

the computed water surface 

Hydr D. Velocity 
ift) IftIS) 
3.42 1.76 
3.42 1.76 
3.42 1.76 
3.42 1.76 
6.13 3.63 

Warning: The cross-section end points had to be extended vertically for the cowuted water surface 

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 12.743 

INPUT 
Description: IXS 1198) modified cross section 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
9777 1450 9822 1450 9854 1443 9895 1438 10000 I 
10020 1438 10044 1442 10067 1444 10260 1440 10445 
10492 1446 10590 1446.2 

Elev 
.436.7 
1440 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
9777 .05 9854 ,035 10067 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9854 10067 30 75.6 190 .3 .5 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
10067 10590 1444 

CROSS SECTION OUTPUT Profile #Full flow main 

E.G. Elev Ift) 1447.44 Element Left OB Channel Right OB 

Riltenhouse FRS Downstream Main, Full Flow 
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Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ftl 

0.33 Wt. n-Val. 
1447.11 Reach Len. ift) 

Flow Area (sa ftl 

0 E.G. Slope (ftlft) 0.000885 Area i s q  ft) 
Q Total icfs) 11475.00 Flow (cfs) 
Top Wldth (ft) 754.78 Top Wldth (ft) 
Vel Total (ftls) 3.59 Avg. Vel. (ftlsl 
Max Chl Dpth ift) 10.41 Hydr. Depth (ftl 
Canv. Total icfs) 385657.1 Conv. icfs) 
Length Wtd. (ft) 87.70 Wetted Per. (ft) 19.22 213.77 524.03 
Min Ch El (ft) 1436.70 Shear (lblsq ftl 0.11 0.45 0.15 
Alpha 1.66 Stream Power (lblft s )  0.16 2.33 0.25 
Frctn LOSS ift) 0.07 Cum Volume (acre-ft) 0.01 3.12 3.06 
C & E LOSS ift) 0.07 Cum SA iacresl 0.01 0.36 1.14 

Warning: The cross-section end points had to he extended vertically for the computed water surface 

FLOW DISTRIBUTION OUTPUT Profile #Full flow main 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Ift) (ftl (CfS) (54 ft) (£ti (ft) iftl?.) 
9830.90 9838.60 0.48 1.25 3.45 0.00 0.37 0.39 
9838.60 9846.30 12.35 12.17 7.88 0.11 1.58 1.02 

warning:   he cross-section end points had to be extended vertically for the computed water surface 

CROSS SECTION RIVER: Queen Creek 
REACH : SPRR-Boundary RS: 12.729 

INPUT 
Description: Section upstream of SPRR Bridge 
Station Elevation Data num= 7 

Sta Elev Sta Elev sta Elev sta Elev Sta Elev 
9800 1450.3 9883 1450 9910 1436.8 10000 1436.8 10080 1436.8 
10094 1450 10212 1450.3 

Manning' s n Values n%m= 3 
Sta n Val sta n Val Sta n Val 
9800 .04 9883 .028 10094 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9883 10094 4 0 40 40 .3 . 5  

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
9800 9883 1450 10094 10212 1450 

CROSS SECTION OUTPUT Profile #Full flow main 

E.G. Elev (ft) 1447.30 
Vel Head (ftl 0.55 
W.S. Elev (ft) 1446.75 
Crit W.S. (ft) 1441.78 
E.G. Slope (ftlft) 0.000686 
Q Total Icfs) 11018.00 
Top Width (ft) 200.91 
Vel Total (ftls) 5.97 
Max Chl Dpth (ft) 9.95 
Conv. Total (cfs) 420784.2 

Rillenhouse FRS 

Element Left OB Channel Right OB 
Wt. n-Val. 0.028 
Reach Len. (ftl 
Flow Area iso f t) 1845.25 
Area isq ftl 
Flow (c~s) 
Top Width (ft) 
Avg. Vel. (ftlsl 
Hydr. Depth (ftl 
Conv. (cfsl 

Downstream Main, Fnll Flow 
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Length Wtd. ('it) Wetted Per. (ft) 
Min Ch El fft) 1436.80 Shear llb/sa ftl 
Alpha 

0 
Frctn Loss (ft) 
C & E LOSS (ft) 

1.00 Streampowe; (lb/ft s )  
Cum Volume (acre-ftl 
Cum SA (acres) 

FLOW DISTRIBUTION OUTPUT Profile #Full flow main 

Left Sta Right Sta Flow Area W. P. % Con". Hydr D. Velocity 
(ft) (ft) (cfs) (sq ft) (ft) (ft) Ift/S) 
LB 9883.00 9925.20 1227.30 252.49 37.85 11.14 7.10 4.86 
9925.20 9967.40 2664.56 419.89 42.20 24.18 9.95 6.35 

SUMMARY OF MANNING'S N VALUES 

River:Queen Creek 

Reach River Sta. nl n2 n3 

,,,Y OF RE,. LENGTHS 

River: Queen Creek 

Reach River Sta. Left Channel Right 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Queen Creek 

Reach River Sta Contr. Expan 

Rillenhouse FRS Downstream Main, Full Flow 
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P r o f i l e  O u t p u t  T a b l e  - Standard T a b l e  1 

R e a c h  R i v e r  S ta  Q T o t a l  M i n  C h  E l  W.S. Elev C r i t  W.S. E.G. E l e v  E.G.  Slope V e l  C h n l  F l o w  A r e a  T o p  W i d t h  F r o u d e  # C h l  
( C f S I  ( f t l  l f t l  ( f t l  ( f t l  I f t l f t )  ( f t l s l  i s q  f t )  l f t l  

P r o f i l e  O u t p u t  T a b l e  - S t a n d a r d  T a b l e  2 

R e a c h  R i v e r  S t a  E.G. E l e v  W.S. E l e v  V e 1  H e a d  F r c t n  Loss C & E Loss Q L e f t  Q C h a n n e l  Q R i g h t  T o p  W i d t h  
l f t l  i f t l  ( f t )  l f t l  ( ' i t)  ( C f S I  ( C f S )  ( ~ £ 5 )  ( f t l  

I P r o f i l e  O u t p u t  T a b l e  - H y d r a t a b l e  

R e a c h  R i v e r  S t a  Q T o t a l  W.S. E l e v  T r v l  me C h i  Prvl  Tme Avg 
( c f s l  ( f t l  ( h r s l  i h r s l  

V e l  C h n l  V e l  T o t a l  Max C h l  D p t h  H y d r  D e p t h  
( f t I S 1  ( f t / S )  i f t )  ( f t l  

Rittenhouse FRS Dawnsueam Main, Full Fow 
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- - F SPRR Bridge Main Channel (full flow) Full flaw SPRR main channel 0312012002 2:05:42 PM SPRR Bridge Main Channei (full flow) Full flow SPRR main channel 0312012002 2:05:42 PM I 
I River = Queen Creek Reach = SPRR-Boundary new cross section #8 RS = 13.350 River = Queen Creek Reach = SPRR-Boundary new cross section #7 RS = 13.307 I 

1458 Legend 

WS Full flow main 

1456 Ground 
.................... .+ ......................... 

Bank Sta 
1454 - 

E 
C 
0 .- 
@ 

5 m 
1452 ia 

Station (ft) 

1460 

WS Full flow main 

Ground 
&.. - 

Bank Sta 

Station (n) 



I SPRR Bridge Main Channel (full flow) Full flow SPUR main channel 03120/L"WZ 2:05:42 PM SPRR Bridge Main Channel (full flow) Full flow SPRR main channel 0312012002 2:05:42 PM I 
I River = Queen Creek Reach = SPRR-Boundary new cross section #4 RS = 13.023 River = Queen Creek Reach = SPRR-Boundary cut cross section m, center station 100 RS = 12.929 I 

1452 Legend 

WS Full flow main 

1450 Ground 
......................... * .......................... 

Bank Sta 
1448 

1446 

1444 

Station (ft) 

SPRR Bridge Main Channel (full flow) Full flow SPRR mainchannel 03120/2002 2:05:42 PM 

River. Queen Creek Reach = SPRR-Boundary cut from mapsmion 25 (QC madrainag RS = 12.827 

Station (ft) 

SPRR Bridge Main Channel (full flaw) Full flow SPRR main channel 0312012002 2:05:42 PM 

River= Queen Creek Reach = SPRR-Boundarv uodated cross seciion RS = 12.788 I 

1450- WS Full flow main 

Ground 
... ......... ... 

1448- 
& 

- 1446- Bank Sta 
5 
c 
0 
'5 1444- 

I Station (ft) Station (ft) 



- I SPRR Bridge Main Channel (full flow) Full flow SPRR main channel 0312012002 2:05:42 PM SPRR Bridge Main Channel (full flow) Full flow SPRR main channel 0312012002 2:05:42 PM I 
I River =Queen Creek Reach =SPRR-Boundary (XS 1198) mdiedcrosssection RS = 12.743 River = Queen Creek Reach = SPRR-Boundary Section upstream of SPRR Bridge RS = 12.729 I 

1450 

1448 WS Full flow main 

Ground 

1446 

1452 Legend 

1450 WS Full flow main 

Ground 
1448 

. . . ... ... *... . .. ... .-. ... . 

1446 Bank Sta 

1444 

1442 

Station (R) Station (ft) 





HEC-RAS September 1998 Version 2.2 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 
Davis, California 95616-4687 

(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: SPRR Bridge Main Channel (twothird flow) 
Project File : RHdnm2.prj 
Run Date and Time: 0312012002 4:22:26 PM 

Project in English units 

Project Description: 
spillway Inundation Study Rittenhouse FRS - Two third flow scenario 
Main Channel from Maricopa County boundary to SPRR Bridge 

Model Vertical Datum: 1929 NGVD 
Cross section data ohtained based on the Topo map SECTION 25 T.2S.. R.7E 
for QUEEN CREEK AREA DRAINAGE MASTER STUDY ( FCDMC October 19, 1986.) 

Starting Water Surface Elevation, 1444.86, was obtained by running 
exist HEC-RAS model, see Queen CreekISanokai Wash Hydraulic Master Plan - 
Queen Creek HEC-RAS for Preferred Alternative (Huitt-Zollars, Inc.). 

FCD 98-33 
Michael Baker Jr.. Inc. 0312002 

The data and assumptions used 
to develop this model are ademate for conceptual purposes but not for design 
purposes. Therefore this model should not be used directly for the design 
and construction of channel improvements without more detailed study and information, 

PLAN DATA 

Plan Title: Two third flow SPRR main channel 
Plan File : m:\Folders from V\Fcdspil1\TaskB\Rittenhouse\Submittal\JanO902\HEC-RAS\RHdnmZ.p02 

Geometry Title: QC base geometry 
Geometry File : m:\Folders from V\F~d~pill\Ta~kB\Rittenhou~e\Submittal\Jan0902\HEC- 

RAS\RHdnm2 .go4 

Flow Title : Two third flow 9333 cfs 
Flow File : m:\Folders from V\Fcdspill\TaskB\Rittenh~)u~e\Submittal\JanO902\HEc- 

RAS\RHdnm2. f 02 

@ Plan Description: 

Two thrid flow Scenario, downstream main channel area 

Rillenhouse FRS Downstream Main, 213 Spillway Flaw 
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Plan S m a r y  Information: 
Number of: Cross Sections = 10 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 35 
Maximum difference tolerance = 0.2 
Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Flow Title: Two third flow 9333 cfs 
Flow File : m:\Folders from V \ F c d s p i l l \ T a s k B \ R i t t e n h o u s e \ S u h i t t a l \ J a n O 9 0 2 \ H E C - S \ 2 . f 0 2  

Flaw Data (cfs) 

River Reach RS two third flow 
Queen Creek SPRR-Boundary 13.350 9200 
Queen Creek SPRR-Boundary 13.307 9200 
Queen Creek SPRR-Boundary 13.212 9200 
Queen Creek SPRR-Boundary 13.118 9200 
Queen Creek SPRR-Boundary 13.023 9200 
Oueen Creek SPRR-Boundari 12.929 9200 . 
Queen Creek SPRR-Boundary 12.827 

Boundary Conditions 

River Reach Profile 

Queen Creek SPRR-Boundary two third flow 

Upstream 

Critical 

Downstream 

Knom WS = 1444.86 

GEOMETRY DATA 

Geometry Title: QC base geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\JanO902\HEC-mS\RH~2.g04 

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 13.350 

INPUT 
Descriotion: new cross section #8 
S t e t l n n  Pls=vnt~on Data num= 27 -.. . .~ --.- ~ - ~ -~ -~ ~- - 

Sta Elev sta Elev sta Elev Sta Elev Sta Elev 
9025 1456 9480 1454 9870 1452 9950 1450 10000 1449.4 
10150 1450 10171 1452 10176 1454 10190 1454.4 10205 1454 
10300 .I453 10690 1454 11050 1454 11250 1454 11275 1456.41 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9025 .05 9870 ,035 10190 .05 

a Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9870 10190 240 225.45 220 .1 .3 - 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
9025 9400 1458 11275 14000 1456.41 

Ritlenhousc FRS Downstream Main, Z3 Spillway Row 
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Blocked obstructions num= 1 
Sta L Sta R Elev 
11298 14000 1454 

CROSS SECTION OUTPUT Profile #two third flow 

E.G. Elev (ftl 1454.56 Element Left 08 Channel Right 08 
Vel Head (ftl 1.11 Wt. n-Val. 0.050 0.035 0.050 
W.S. Elev (ftl 1453.45 ReachLen. (ftl 240.00 225.45 220.00 
Crit W.S. lftl 1453.43 Flow Area lsq ftl 205.19 1000.28 49.26 
E.G. Slope (ftlftl 0.008601 Area isq ftl 205.19 1000.28 49.26 
Q Total (cfsl 9200.00 Flow icfs) 456.54 8693.19 50.27 
Top Width (ftl 806.09 Top Width lftl 282.88 304.63 218.58 
Vel Total (ftlsl 7.33 Avg. Vel. Iftlsl 2.22 8.69 1.02 
Max Chl Dpth Iftl 4.05 Hydr. Depth (ftl 0.73 3.28 0.23 
Conv. Total icfsl 99200.0 Conv. (cfs) 4922.7 93735.3 542.0 
Length Wtd. (ftl 229.87 Wetted Per. lftl 282.89 305.03 218.58 
Min Ch El (ftl 1449.40 Shear (Ihlsq ftl 0.39 1.76 0.12 
Alpha 1.33 Stream Power (lh/ft sl 0.87 15.30 0.12 
Frctn Loss iftl 0.88 Cum Volume (acre-ftl 85.01 86.25 75.21 
C & E LOSS iftl 0.26 CumSA (acres) 37.02 17 -73 81.98 

Warning: 

Warning: 
Warning: 

Warning: 

Warning: 

Warning: 

Note : 
valid, 

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. 
Divided flow computed for this cross-section. 
The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyantel 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. 
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 suhcritical answer. The program defaulted to critical depth. 
Multiple critical depths were found at this location. The critical depth with the lowest, 

water surface was used 

FLOW DISTRIBUTION OUTPUT Profile #two third flow 

Left Sta Right Sta Flow Area 
(ftl (ftl (CfSl (Sq ftl 
9532.00 9616.50 0.93 2.21 
9616.50 9701.00 37.34 31.04 
9701.00 9785.50 136.84 67.66 

W.P. 
(ftl 

29.38 

Warning: 

Warning: 
Warning: 

Warning: 

Warning: 

Warning: 

Note: 
valid. 

% Conv. Hydr D. Velocity 
lftl ift/SI 

0.01 0.08 0.42 
0.41 0.37 1.20 
1.49 0.80 2.02 

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. 
Divided flow computed for this cross-section. 
The velocity head has changed hy more than 0.5 ft (0.15 ml. This may indicate the need for 
additional cross sections. 
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 
During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 
Multiple critical depths were found at this location. The critical depth with the lowest, 

water surface was used 

0 CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 13.307 

INPUT 
Description: new cross section #7 

Rittenhouse FRS Downstream Main, 2 3  Spillway Flow 
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Station Elevation Data num= 3 5 
Sta Elev Sta Elev Sta Elev Sta Elev Sta 
85501455.5 8610 1454 9423 1452 9600 1450 9700 
9710 1440 9780 1440 9890 1450 9947 1450 9970 
9985 1447.5 10004 1448 10142 1450 10156 1454 10169 
10180 1454 10550 1453 11190 1454 11200 1454.3 11240 
11260 1454 11440 1452.6 11880 1452.7 12325 1453 12410 
12430 1455.5 12440 1454 12580 1455.3 12800 1456 12820 
12840 1456 12950 1454.8 13480 1455.8 13500 1452 13780 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
8550 .05 9947 .035 10156 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9947 10156 550 498.6 460 .1 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8550 9450 1460 11200 13780 1454.3 

Blocked Obstructions nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8550 9880 1448 11240 13780 1454 

CROSS SECTION OUTPUT Profile #two third flow 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev iftl . . 
Crit W.S. Iftl 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width If t) 
Vel Total (ft/s) 
Max Chl Dpth Ift) 
Conv. Total lcfs) 
Length Wtd. 1st) 
Min Ch El ift) 
Alpha 
Frctn Loss lft) 
C & E LOSS (ft) 

E 1 emen t 
Wt. n-Val. 
Reach Len. (St) 
Flow Area (sq ft) 
Area (sq ft) 
Flow icfs) 
Top Width (St) 
Avg. Vel. Iftls) 
Hydr. Depth (ft) 
Conv. (cfs) 
Wetted Per. (St) 
Shear (Iblsq ft) 
Stream Power (lb/f t s )  
Cum Volume (acre-ft) 
Cwn SA (acres) 

Left OB 
0.050 
550.00 

Elev 
1450 
1448 
1455 

Channel Right 0B 
0.035 
498.60 460.00 

Warning: The energy loss was greater than 1.0 ft (0.3 m). hetween 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 #two third flow 

Left Sta 
ift) 
9388.20 
9527.90 
9667.60 
9807.30 

Right Sta 
(ft) 
9527.90 
9667.60 
9807.30 
9947.00 

Flow 
ICfSI 

233.56 
953.18 
2178.08 
1792.45 

Area 
(Sq ft) 
127.58 
374.72 
616.69 
547.49 

W.P. 
(ft) 

77.91 
139.70 
140.53 
139.79 

% Conv. 

2.54 
10.36 
23.67 
19.48 

Hydr D. Velocity 
(ft) (ft/s) 
1.64 1.83 
2.68 2.54 
4.41 3.53 

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

Note: Hydraulic jump has occurred between this cross section and the previous upstream section 

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 13.212 

INPUT 
Description: new cross section #6 
Station Elevation Data num= 3 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
85301454.5 8580 1454 8840 1452 9200 1450 9210 1440 
9570 1440 9630 1460 9700 1440 9850 1440 9885 1450 
9895 1452 9920 1450 9930 1448 9981 1446.1 10095 1448 
10126 1452 10160 1452 10250 1451 10770 1451.5 11040 1452 

Rittenhousc FRS Downstream Mam, 213 Spillway Flow 
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Manning's n Values num= 
Sta n Val Sta n Val 

8530 . 0 5  9 8 9 5  .035 

Bank Sta: Left Right Lengths: 
9 8 9 5  1 0 1 2 6  

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

8530 9 6 3 0  1 4 6 0  11150  
Blocked Obstructions num= 

Sta L Sta R Elev Sta L 
8 5 3 0  9 9 0 0  1 4 4 6  1 3 4 0 0  

3 
Sta n Val 

1 0 1 2 6  .05  

Left Channel Right Coeff Contr. Expan 
4 7 0  4 9 6 . 1  5 2 5  .1 .3 

Sta R Elev 
1 3 5 2 0  1 4 5 3 . 5  

2 
Sta .R Elev 
1 3 5 2 0  1 4 5 3  

CROSS SECTION OUTPUT Profile #two third flow 

E.G. Elev (ft) 1 4 5 2 . 0 6  Element Left OB Channel Right OB 
Vel Head I ftl 0 . 2 8  Wt. n-Val. 0.050  0 .035  0 . 0 5 0  
W.S. Elev (ftl 1 4 5 1 . 7 8  Reach Len. lftl 470.00 4 9 6 . 1 0  525 .00  
Crit W.S. (ft) 1 4 4 9 . 1 7  Flow Area (sq ft) 1 2 2 9 . 3 0  8 8 3 . 6 5  3 2 4 . 8 9  
E.G. Slope lft/ft) 0 . 0 0 1 9 5 8  Area lsq ft) 3 7 9 9 . 9 4  8 8 3 . 6 5  5 4 7 . 0 2  
Q Total (cfs) 9 2 0 0 . 0 0  Flow Icfs) 4 8 4 7 . 7 5  4 1 0 5 . 9 2  2 4 6 . 3 2  
Too Width lftl 2 7 5 1 . 7 2  Too Width lftl 961.06  2 2 6 . 5 7  1 5 6 4 . 0 9  . . 
vei Total (ft/s) 3 . 7 7  ~ v g .  vel. iftls) 3.94 4 . 6 5  0 . 7 6  
Max Chl Dpth (Et) 5 . 7 8  Hydr. Depth lft) 5.23 3 . 9 0  0 . 4 4  
Conv. Total (cfs) 207932.8  Con". lcfs) 1 0 9 5 6 6 . 0  9 2 7 9 9 . 6  5 5 6 7 . 2  
Length Wtd. (ft) 4 8 6 . 8 9  Wetted Per. lft) 2 3 6 . 6 8  2 2 7 . 1 3  7 4 2 . 0 4  
Min Ch El lft) 1 4 4 6 . 1 0  Shear (lblsu ft) 0.63  0 . 4 8  0 . 0 5  
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

1 . 2 5  Stream  owe; llb/ft s)  2 . 5 0  2 . 2 1  0 .04  
1 . 0 1  Cum Volume (acre-ftl 4 3 . 6 2  7 1 . 8 2  7 2 . 2 0  
0 . 0 1  Cum SA (acres) 22.13 1 3 . 9 4  73 .17  

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  ml. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #two third flow 

Left Sta Right Sta Flow Area W.P. 8Conv. HydrD. Velocity 
lftl (ft) lcfsl (sq ft) lftl (ftl (ft/S) 
9622.00  9758 .50  2032.20 518 .07  1 0 0 . 5 4  2 2 . 0 9  5 . 1 9  3 .92  
9758 .50  9895 .00  2815.58 711 .23  1 3 6 . 1 4  3 0 . 6 0  5 . 2 5  3 . 9 6  

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: Queen Creek 
REACH: SPRR-Boundary RS: 1 3 . 1 1 8  

INPUT 
Description: new cross section # 5  
station Elevation Data num= 2 9  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 

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

Rittcnhouse F71S Downsueam Main, 213 Spillway Flow 
Page5 of 13 



Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9920 10090 470 504 560 .1 .3 

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

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
8590 9530 1447 

CROSS SECTION OUTPUT Profile #two third flow 

E.G. Elev (ftl 
Vel Head (ftl . . 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ftl 
Q Total Lcfsl 
Too Width lftl 
vei Total ift/s) 
Max Chl Dpth (ftl 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El Iftl 
Alpha 
Frctn Loss lft) 
C & E LOSS (ft) 

1451.04 Element 
0.36 Wt. n-Val. 

1450.68 Reach Len. lft) 
1449.11 Flow Area (sq ft) 
0.002224 Area lsq ftl 
9200.00 Flow Icfsl 
2558.42 Top Width lttl 

3.33 Avg. Vel. (Etis) 
6.58 Hydr. Depth (ft) 

195068.7 Conv. (cfsl 
500.85 Wetted Per. (ftl 
1444.10 Shear llb/sq ftl 

2.08 Stream Power llb/ft sl 
1.75 Cumvolume lacre-ftl 
0.09 Cum SA (acres) 

Left OB Channel Right OB 
0.050 0.035 0.050 
470.00 504.00 560.00 
1086.08 870.44 810.04 
1349.40 870.44 1316.33 
3009.76 5209.68 980.56 
472.51 166.70 1919.21 
2.77 5.99 1.21 
2.78 5.22 0.80 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #two third flow 

Left Sta Right Sta Flow Area W.P. 8Conv. HydrD. Velocity 
lftl lftl lcfsl (SCI ft) Ift) (ftl (ft/sl 

Warning: Divided flow computed for this cross-section. 
Warning: The velocity head has changed by more than 0.5 ft (0.15 ml. This may indicate the need for 

additional cross sections. 
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 

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

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

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 13.023 

INPUT 
Description: new cross section #4 
Station Elevation Data n m =  26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8460 1451 8610 1450 9382 1448 9683 1446 9870 1446 
9874 1450 9894 1450.5 9910 1444 9980 1442.5 10110 1444 
10134 1450 10143 1450.5 10150 1450 10510 1448 11180 1448 
11240 1449.1 11275 1448 11800 1447.5 11990 1448 12200 1450 

Rittenhonse FRS Downsueam Main, Z3 Spillway Flow 
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Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 

8 3 3 0  . 0 5  9860 . 0 3 5  1 0 1 9 0  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9860 1 0 1 9 0  5 0 0  5 3 7 . 8  840 .1 . 3  

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

8 3 3 0  9 7 1 0  1 4 5 0  1 1 2 8 0  1 3 8 5 5  1 4 4 8 . 5  
Blocked Obstructions n m =  2 

Sta L Sta R Elev Sta L Sta R Elev 
9 1 0 0  9 7 1 0  1 4 4 6 . 5  9 7 1 0  9 8 6 0  1 4 4 6 . 5  

CROSS SECTION OUTPUT Profile #two third flow 

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

1 4 4 7 . 3 7  Element Left OB Channel Right OB 
0 . 3 4  Wt. n-Val. 0.050  0 .035  0 . 0 5 0  

1 4 4 7 . 0 2  Reach Len. lftl 5 0 0 . 0 0  537 .80  8 4 0 . 0 0  
1 4 4 5 . 1 9  Flow Area lsa ftl 78.66  1 5 3 2 . 5 6  1 0 4 7 . 7 8  

E.G. Slope lft/ftl 0 . 0 0 1 8 5 4  Area (sq ftl 
Q Total ICfsI 9 2 0 0 . 0 0  Flow lcfsl 
Top Width (ftl 1 7 8 5 . 8 5  Top Width (ftl 
Vel Total (ft/sl 3 . 4 6  Avg. Vel. (ftls) 
Max Chl Dpth lft) 6 . 0 2  Hydr. Depth lftl 
Conv. Total fcfs) 2 1 3 6 8 1 . 4  Conv. fcfsl 
Length Wtd. lftl 5 6 2 . 9 0  WettedPer. lftl 1 5 0 . 0 0  3 3 0 . 9 1  1 0 3 5 . 6 3  
Min Ch El lft) 1 4 4 1 . 0 0  Shear Ilblsq ftl 0 . 0 6  0 .54  0 . 1 2  
Alpha 1 . 8 4  Stream Power (lhlft sl 0 . 0 5  2 .72  0 . 1 5  
Frctn Loss Ift) 0 . 9 1  Cumvolume (acreftl 5.29  36 .99  4 3 . 5 7  
C b E LOSS lftl 0 . 0 1  C m S A  (acres1 4.82  6 . 3 9  2 4 . 4 8  

FLOW DISTRIBUTION OUTPUT Profile #two third flow 

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 1 2 . 8 2 7  

INPUT 
Description: cut from map section 2 5  IQC area drainage master study) 
Station Elevation Data num= 1 4  

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 

9 1 0 0  . 0 5  9900  , 0 3 5  1 0 1 6 2  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9900 1 0 1 6 2  1 5 0  2 0 6 . 7  470  .1 . 3  

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

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

CROSS SECTION OUTPUT Profile #two third flow 

E.G. Elev lftl 1 4 4 6 . 4 4  Element 
Vel Head If tl 0 . 4 6  Wt. n-Val 

Left OB Channel Right OB 
0.050  0 . 0 3 5  0 .050  

Kittenhouse FKS Downstream Main, 213 Spillway Flow 
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W.S. Elev lftl 
Crit W.S. lftl . . 
E.G. Slope lft/ft) 
Q Total Icfs) 
Top Width lft) 
Vel Total Iftls) 

Conv. Total lcfs) 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Loss Ift) 
C & E LOSS (ft) 

1445.98 ReachLen. lft) 
1 4 4 3 . 0 1  Flow Area lso ftl . A 

0.001436 Area (sq ftl 
9200.00 Flow Icfs) 

818.49 Top Width Ift) 
5 .30  ~ v g .  Vel. Iftls) 
7 .18  Hydr. Depth lft) 

242740.2 conv. (cis) 2 2 8 . 1  237610 .0  4902 .1  
220.27 Wetted Per. (ft) 8 . 1 8  262 .32  30.44 

1438 .80  Shear llh/sq ft) 0 .09  0 . 5 6  0 . 2 5  
1 . 0 5  Stream Power llh/ft s )  0 . 0 9  3 . 0 8  0 .55  
0.30 Cum Volume lacre-ft) 3 .99  1 7 . 3 7  1 7 . 7 0  
0.03 Cum SA [acres) 2 . 3 6  2 .74  9 . 2 1  

Warning: Multiple water surfaces were found that could balance the energy equation. The program 
selected the water surface whose main channel velocity head was the closest to the 
previously computed cross section. 

Warning: Divided flow computed for this cross-section. 

FLOW DISTRIBUTION OUTPUT Profile %two third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) (~£5) 15s ft) lft) Ift) Ift/S) 
9820.00 9900.00 8.65 7.88 8 .18  0 .09  0 .99  1 . 1 0  
LB 9900.00 9952.40 1210.81  260.92 52 .68  13 .16  4.98 4 .64  
9952.40 10004.80 2152.66 367.76 5 2 . 4 1  23 .40  7 .02  5 .85  

Warning: Multiple water surfaces were found that could balance the energy equation. The program 
selected the water surface whose main channel velocity head was the closest to the 
previously computed cross section. 

Warning: Divided flow computed for this cross-section. 

C) CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 12.788 

INPUT 
Description: updated cross section 
Station Elevation Data nun= 1 4  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9150  1 4 5 1  9200 1450  9320  1444  9880  1444 9 9 1 1  1 4 4 0  

10000  1438  10020 1437.5  1 0 0 5 0  1438  10095  1440  10110  1 4 4 4  
10380 1444  10550 1444 10565  1446  10670  1 4 4 6 . 5  

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

9150  .05  9880  ,035 1 0 1 1 0  .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9880  10110 1 9 0  238.7 290  .1 

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

9150  9660 1449  10440 1 0 6 7 0  1447 

CROSS SECTION OUTPUT Profile #two third flow 

E.G. Elev lft) 
Vel Head Iftl . . 
W.S. Elev (ft) 1445.75 
Crit W.S. lft) 1442.91  
E.G. Slope lft/ft) 0.001271 
Q Total Icfsl 9200.00 
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth lft) 8.25 
Conv. Total (cfs) 258063.7  

e Length Wtd. lftl 239.94 
Min Ch El lft) 1437.50 
Alpha 1.64 
~ritn Loss lft) 0.42 
C & E LOSS lft) 0.04 

Rinenhouse FRS 

Element Left OB 
Wt. n-Val. 0.050 
Reach Len. lit) 190 .00  
Flow Area lsq ft) 385.97  
Area lsq ft) 1013.24  
Flow lcfs) 594.82  
Top Width lft) 5 9 5 . 0 9  
Ava. Vel. lft/sl 1 . 5 4  
~ y d r .  ~epth lftj 1 . 7 5  
Conv. Ic~s) 16685.0 
Wetted Per. lft) 2 2 0 . 0 0  
Shear llh/sq ft) 0 . 1 4  
stream Power llh/ft s )  0 . 2 1  
Cum Volume lacre-ft) 2.23 
Cum SA (acres1 1 . 3 2  

Page 9 of 13 
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance1 is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

FLOW DISTRIBUTION OUTPUT Profile #two third flow 

Left Sta Riaht Sta Flow Area W.P. 8 Conv. Hvdr D. Velocitv 

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: Queen Creek 
REACH: SPRR-Boundary RS: 12.743 

INPUT 
Descriotion: IXS 11981 modified cross section 
Station Elevation Data num= 12 

Mannino's n Values nun= 3 - 
Sta n Val Sta n Val Sta n Val 
9777 .05 9854 .035 10067 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9854 10067 30 75.6 190 .3 .5 

Ineffective Flow nun= 1 
Sta L . Sta R Elev 
10170 10590 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
10067 10590 1444 

CROSS SECTION OUTPUT Profile # t w o  third flow 

E.G. Elev iftl 1445.66 Element Left OB Channel Right OB 
Vel Head (it1 0.76 Wt. n-Val. 0.050 0.035 0.050 
W.S. Elev lftl 1444.90 ReachLen. ift) 30.00 75.60 190.00 
Crit W.S. lftl Flow Area isq ft) 8.22 1284.65 92.31 
E.G. Slope iftlft) 0.002526 Area isq ft) 8.22 1284.65 370.01 
0 Total (cfsl 9200.00 Flow icfs) 11.66 9060.17 128.17 
Top Width iftl 638.02 Top Width (ft) 
Vel Total iftlsl 6.64 Avg. Vel. iftlsl 
Max Chl Dpth ift) 8.20 Hydr. Depth (it1 
Conv. Total lcfsl 183057.5 Conv. icfsl 
Length Wtd. ift) 76.37 Wetted Per. ift) 
Min Ch El iftl 1436.70 Shear ilhlsq ft) 0.15 0.95 0.14 
Alpha 1.11 Stream Power Ilhlft sl 0.21 6.68 0.20 
Frctn Loss iftl 0.11 Cum Volwne iacre-ftl 0.00 2.39 0.81 
C & E LOSS lftl 0.08 CumSA lacres) 0.00 0.35 0.91 

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. 

FLOW DISTRIBUTION OUTPUT Profile #two third flow 

Rittenhousc ITS Downstream Main, 213 Spillway Flow 
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Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) ift) icfs) (Sq ft) ift) (ft) IftIS) 
9 8 3 8 . 6 0  9 8 4 6 . 3 0  0 . 0 3  0 . 1 0  0 . 9 9  0 . 0 0  0 . 1 1  0 . 3 1  
9 8 4 6 . 3 0  9854 . O O  1 1 . 6 3  8 . 1 2  7 . 8 8  0 . 1 3  1 . 0 5  1 . 4 3  
J3 9 8 5 4 . 0 0  9896.60  1 0 4 6 . 4 2  1 9 1 . 2 9  4 2 . 9 0  1 1 . 3 7  4 . 4 9  5 . 4 7  

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: Queen Creek 
REACH: SPRR-Boundary RS: 1 2 . 7 2 9  

INPUT 
Description: Section upstream of SPRR Bridge 
Station Elevation Data n m =  7 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9800 1 4 5 0 . 3  9883 1 4 5 0  9 9 1 0  1 4 3 6 . 8  1 0 0 0 0  1 4 3 6 . 8  1 0 0 8 0  1 4 3 6 . 8  

10094 1 4 5 0  1 0 2 1 2  1 4 5 0 . 3  

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

9800 . 0 4  9883 . 0 2 8  1 0 0 9 4  . 0 4  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9883 1 0 0 9 4  4 0  40 4 0  . 3  . 5  

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

9800 9 8 8 3  1 4 5 0  1 0 0 9 4  1 0 2 1 2  1 4 5 0  

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev Ift) 
Crit W.S. Ift) 
E.G. Slope Iftlft) 
Q Total lcfs) 
Top Width ift) 
Vel Total lftlsl 
Max chi ~ p t h  ift) 
Conv. Total Icfs) 
Length Wtd. lft) 
Min Ch El ift) 
Alpha 
Frctn Loss (ft) 
C & E LOSS lft) 

Profile #two third f l o w  

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area isg ft) 
Area isq ft) 
Flow icfs) 
Top Width ift) 
Avg. Vel. lftls) 
Hydr. Depth (ft) 
conv. icfs) 
Wetted Per. lft) 
Shear Ilblsq ft) 
Stream Power Ilblft s )  
Cum Volume lacre-ft) 
Cum SA [acres) 

Left OB Channel Right OB 
0 . 0 2 8  

FLOW DISTRIBUTION OUTPUT Profile #two third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) lft) Icfs) lsq ft) lft) lft) IftIS) 
LB 9 8 8 3 . 0 0  9 9 2 5 . 2 0  9 7 9 . 7 3  1 8 8 . 9 5  3 3 . 5 5  1 0 . 6 5  5 . 9 6  5 . 1 9  
9925.20  9 9 6 7 . 4 0  2 2 3 9 . 7 1  3 4 0 . 1 3  4 2 . 2 0  2 4 . 3 4  8 . 0 6  6 . 5 8  
9 9 6 7 . 4 0  1 0 0 0 9 . 6 0  2239.66  3 4 0 . 1 2  4 2 . 2 0  2 4 . 3 4  8 . 0 6  6 . 5 8  
1 0 0 0 9 . 6 0  1 0 0 5 1 . 8 0  2 2 3 9 . 7 1  3 4 0 . 1 3  4 2 . 2 0  2 4 . 3 4  8 . 0 6  6 . 5 8  
1 0 0 5 1 . 8 0  RB 1 0 0 9 4 . 0 0  1 5 0 1 . 2 0  2 6 1 . 7 4  3 9 . 9 5  1 6 . 3 2  7 . 1 2  5 . 7 4  

SUMMARY OF MANNING'S N VALUES 

River:Queen Creek 

Reach River Sta. n l  n2 n3 

Rittenhouse FRS Downstream Main, 213 Spillway Flow 
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SUKNARY OF REACH LENGTHS 

River: Queen Creek 

Reach River Sta. Left Channel 

SWJM?LRY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Queen Creek 

* Reach River Sta. Contr. Expan. 

SPRR-Boundary 13.350 .1 . 3  

Right 

e 
Rillenhouse FRS Downstream Main, 213 Spillway Flow 
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Profile Output Table - Standard Table 1 

Reach River Sta Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Rrea Top Width Froude # Ch1 
lcfs) lft) lft) !ft) lft) (ftfft) IftfS) (sq ft) Ifti 

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 Channel Q Right Top Width 
(ft) lft) (ft) ift) lft) lcfsl ICfSI !c£sI lft) 

Profile Output Table - Hydratable 

Reach River Sta Q Total W.S. Elev T m 1  Tme Chl Trvl Rne Avg Vel Chnl Vel Total Max Chl Dpth Hydr Depth 
!cfs) lft) Ihrs) lhrs) Iftls) Iftfs) lft) lftl 

Rittenhouse FRS Downstream Main, 213 Spillway Row 
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- 
SPRR Btidye Main Channel (twothird flow) Two third flow SPRR main channel 0312012002 4:22:26 PM SPRR Briddge Main Channel (twothird fiaw) Two third flow SPRR main channel 03ROR002 4:22:26 PM I 

River = Queen Creek Reach = SPRR-Boundary new cross section #8 RS = 13.350 River = Queen Creek Reach = SPRR-Boundarv new cross section #7 RS = 13.307 I 

Legend 

WS two third flow 

Ground + 

Bank Sta  

Station (ft) 

SPRR Bridge Main Channei (twothird fiow) Two third fiow SPRR Wn channel OWWOO2 4:22:26 PM 

River = Queen Creek Reach = SPRR-Boundary new cross section &% RS = 13.212 

1460 

WS two third f low 

Ground * . -. 

Station (ft) 

sPRR Bndye Main Channel (twothird flow) Two third flow SPRR main channel 03120R002 4:22:26 PM 

River = Queen Creek Reach = SPRR-Boundaw new cross section #5 R S  = 13.118 

I Stat ion ift) Station (ft) I 



c SPRR Bridge Man Channel (twothird flow) Two third flow SPRR main channel 0312W002 4:22:26 PM 
SPRR Bridge Main Channei (twothird flow) Twothird flow SPRR main channel 03#20#2002 ~:~XPM 

1450 WS two third Row 

1448 
+ 

1446 

1444 



- 
SPRR Bridge Main Channei (twothird flow) Two third fiow SPRR main channel 0312(IROO2 4:22:26 PM SPRR Bridge Mainchannel (twothird flow) Two third flow SPRR m W  channel 03ROR002 4:22:26 PM 

Rwer = Queen Creek Reach = SPRR-Bounday (XS 1198) modified cross senion RS = 12.743 

1450 Legend 

1448 / WS two third flow 1 - 
Ground 

....................... + 
lneff 

Bank Sta 

River = Queen Creek Reach = SPRR-Bounday Section upstream of SPRR Biidge RS = 12.729 I 
04-->(t----.028+ 0 4 4  

Legend 

1450 WS two third flow 

Ground 
...................... + ... ..- -. -.- 

1 4 4 8  

1446 Bank Sta 

1444 

1442 

1440 

1438 

Station (ft) Station (ft) 





HEC-RAS Se~tember 1998 Version 2.2 
U.S. A m y  Corp of Engineers 
Hydrologic Engineering Center 

609 Second Street, Suite D 
Davis, California 95616-4687 

(9161 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: SPRR Bridge Main Channel (onethird flow) 
Project File : RHdnml.prj 
Run Date and Time: 0312012002 4:30:24 PM 

Project in English units 

Project Description: 
Spillway Inundation Study Rittenhouse FRS _ One third flow scenario 
Main Channel from SPRR Bridge to Maricopa County boundary. 

Model Vertical Datum: 1929 NGVD 
Cross section data obtained based on the Topo map SECTION 25 T.2S.. R.7E 
for QUEEN CREEK AREA DRAINAGE MASTER STUDY ( FCDMC October 19, 1986.) 

Starting Water Surface Elevation, 1442.23, was obtained by running 
exist HEC-RAS model, see Queen Creek/Sanokai Wash Hydraulic Master Plan - 
Queen Creek HEC-RAS for Preferred Alternative IHuitt-Zollars, Inc.). 

FCD 98-33 
Michael Baker Jr.. Inc. 0312002 

* * * * * * * * * * * * * * * * * * *%** .%* . * * * * *+* *  
The data and assumptions used to develop this model are adequate for 
conceptual purposes but not for design purposes. Therefore this model 
should not be used directly for the design and construction of channel 
improvements without more detailed study and information. 

PLAN DATA 

Plan Title: one third flow SPRR main channel 
Plan File : m:\Folders from V\Fcdspill\TaskB\Rittenh0u~e\Submittal\JanO9O2\HEC-RAS\RH~l.p02 

Geometry Title: QC base geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Suhmittal\JanO9O2\HEC 

RAS\RHdnml.g04 

Flow Title : One third flow 4667 cfs 
Flow File : m:\Folders from V\F~dspill\TaskB\Rittenhouse\Suhmittal\JanO902\HEC 

RAS\RHdnml. f02 

Plan Description: 

One thrid flow Scenario, downstream main channel area 

Plan S m a r y  Information: 
Number of: Cross Sections = 10 Mulit-~le Ooeninss = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

Rittenhoosc FRS Downstream Main, 113 Spillway Flow 
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Computational Information 
Water surface calculation tblerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 35 
Msrimum difference tolerance = 0.2 
Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Flow Title: One third flow 4667 cfs 
Flow File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\JanO902\HEC-RAS\RHdnml.f02 

Flow Data lcfs) 

River Reach RS one third flow main 
Queen Creek SPRR-Boundary 13.350 4667 
Queen Creek SPRR-Boundary 13.307 4667 
Queen Creek SPRR-Boundary 13.212 4667 
Queen Creek SPRR-Boundary 13.118 4667 
Queen Creek SPRR-Boundary 13.023 4667 
Queen Creek SPRR-Boundary 12.929 4667 
Queen Creek SPRR-Boundary 12.827 4667 

Boundary Conditions 

River Reach Profile 

Queen Creek SPRR-Boundary one third flow main 
144223 

Upstream Downstream 

Critical Known WS = 

GEOMETRY DATA 

Geometry Title: QC base geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\SubmittaS\JanO902\HEC-~S\RH~1.g04 

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 13.350 

INPUT 
Description: new cross section #8 
Station Elevation Data n m =  29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8320 1458 85001456.5 9025 1456 9480 1454 9870 1452 
9950 1450 10000 1449.4 10150 1450 10171 1452 10176 1454 
10190 1454.4 10205 1454 10300 1453 10690 1454 11050 1454 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
8320 .05 9870 ,035 10190 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9870 10190 240 225.45 220 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8320 9400 1458 11275 14000 1456.41 

Blocked Obstructions nwn= 1 
Sta L Sta R Elev 
13000 14000 1456 

Rinenhouse FRS Downstream Main, 113 Spillway Flow 
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CROSS SECTION OUTPUT Profile #one third flow m 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev lft) 
Crlt W.S. lft) 

E.G. Slope Iftlft) 
Q Total lcfs) 
Top Width lft) 
Vel Total Iftls) 
Max Chl Dpth (ft) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS Ift) 

1453.07 Element Left OB Channel Right OB 
0.90 Wt. n-Val. 0.050 0.035 

1452.17 Reach Len. lft) 240.00 225.45 220.00 
1452.08 Flow Area lsq ft) 2.75 611.55 
0.012579 Area lsq ft) 2.75 611.55 
4667.00 Flow lcfs) 1.75 4665.25 
334.15 Top Width (ft) 32.73 301.42 
7.60 Avg. Vel. (ftls) 0.64 7.63 
2.77 Hydr. Depth Ift) 0.08 2.03 

41611.8 Conv. (cfs) 15.6 41596.2 
229.20 Wetted Per. lft) 32.73 301.58 
1449.40 Shear (lh/sq ft) 0.07 1.59 

1.01 Stream Power llh/ft s )  0.04 12.15 
1.26 Cumvolume (acre-ft) 94.98 54.56 
0.21 Cum SA (acres) 23.57 16.72 

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 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #one third flow m 

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

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 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 13.307 

INPUT 
Description: new cross section #7 
Station Elevation Data nun= 3 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
85501455.5 8610 1454 9423 1452 9600 1450 9700 1450 
9710 1440 9780 1440 9890 1450 9947 1450 9970 1448 
9985 1447.5 10004 1448 10142 1450 10156 1454 10169 1455 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
8550 .05 9947 .035 10156 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9941 10156 550 498.6 460 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8550 9450 1460 11200 13780 1454.3 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8550 9880 1448 13400 13780 1454 

CROSS SECTION OUTPUT Profile #one third flow m 

E.G. Elev lft) 1451.60 Element Left OB Channel Right OB 

Rittenhouse FRS Downstream Main, 113 Spillway Flow 
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Vel Head lft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lftlft) 
Q Total lcfs) 
Top Width lftl 
vel Total lftls) 
Max Chl Dpth lft) 
Conv. Total lcfsl 
Lenath Wtd. lftl 
~in-ch El lft) 
Alpha 
Frctn Loss lft) 
C & E LOSS (ft) 

0.20 Wt. n-Val. 
1451.40 Reach Len. lftl 
1450.29 Flow Area Lsq ftl 
0.003061 Area lsq ft) 
4667.00 Flow lcfs) 
670.98 Topwidth (ftl 
3.23 Avg. Vel. Iftlsl 
3.90 Hydr. Depth lft) 

84352.0 Conv. lcfs) 
526.63 Wetted Per. (ft) 
1447.50 Shear Ilblsq ftl 

1.23 Stream Power Ilhlft s )  
1.18 C m  Volume lacre-ft) 
0.01 Cwn SA (acres) 

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

FLOW DISTRIBUTION OUTPUT Profile #one third flow m 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
lftl lft) lcfs) Isq ftl lft) lft) IftIS) 
9388.20 9527.90 9.88 15.26 51.98 0.21 0.29 0.65 

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

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 13.212 

INPUT 
Description: new cross section #6 
Station Elevation Data num= 3 5 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
8530 1454.5 8580 1454 8840 1452 9200. 1450 9210 1440 
9570 1440 9630 1460 9700 1440 9850 1440 9885 1450 
9895 1452 9920 1450 9930 1448 9981 1446.1 10095 1448 
10126 1452 10160 1452 10250 1451 10770 1451.5 11040 1452 
11150 1452.4 11230 1452 11240 1452 11475 1451.3 119201451.55 
12340 1452 124301453.65 12590 1453.5 12930 1452.9 13280 1453.2 
13420 1454 13460 1454.5 13485 1454 13495 1452 13520 1450 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
8530 .05 9895 ,035 10126 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9895 10126 470 496.1 525 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8530 9630 1460 11150 13520 1453.5 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8530 9900 1446 13400 13520 1453 

CROSS SECTION OUTPUT Profile tone third flow m 

E.G. Elev lftl 1450.41 
Vel Head lft) 0.17 
W.S. Elev lft) 1450.25 
Crit W.S. lftl 1448.21 
E.G. Slope lft/ftl 0.001705 
Q Total lcfs) 4667.00 
Top Width Iftl 863.08 
Vel Total lft/s) 3.24 
Max Chl Dpth (Et) 4.25 

Rinenhouse FRS 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area lsq f tl 
Area lsg ftl 
Flow Ic~s) 
Top Width lft) 
Avg. Vel. lft/sl 
Hydr. Depth lftl 
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Left OB Channel Right OB 
0.050 0.035 

667.55 195.53 
3.06 3.53 
3.96 2.86 

Downstream Main, 113 Spillway Flow 



Conv. Total lcfs) 113019.7 Conv. lcfs) 
Lenath Wtd. Iftl 484.70 Wetted Per. lftl . . . . ~~~ ~~ 

 in-~h El (ft) 1446.10 Shear (lblsq ft) 0.42 0.30 
Alpha 1.02 Stream Power llb/ft s )  1.28 1.07 
Frctn LOSS lft) 1.10 cum volume lacre-ft) 70.43 45.49 12.42 
C & E LOSS lftl 0.02 Cum SA (acres) 15.00 13.16 6.80 

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 #one third flow m 

Left Sta Rioht Sta Flow Area W.P. %Con". H v d r D .  Velnr i rv  

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: Queen Creek 
REACH: SPRR-Boundary RS: 13.118 

INPUT 
Description: new cross section #5 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8590 1452 9160 1452 9230 1440 9530 1440 9540 1450 
9835 1452 9860 1455 9920 1452 9935 1446 99781444.1 
10080 1446 10090 1450 10100 1452 10110 1452 10120 1452 
10140 1450 10650 1449.8 11200 1449.9 11270 1449.5 11400 1450 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
8590 .05 9920 ,035 10090 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9920 10090 470 504 560 .1 . 3  

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8590 9250 1452 11140 13660 1452 

Blocked Obstruct~ons num= 1 
Sta L sea R Elev 
8590 9530 1447 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total lcfs) 
Top Width lft) 
Vel Total lftls) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. Iftl 
Min Ch El Iftl 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

Profile #one third flow m 

1449.29 Element 
0.38 Wt. n-Val. 

1448.92 Reach Len. lft) 
1448.13 Flow Area (sq ft) 
0.003173 Area lsq ft) 
4667.00 Flow lcfs) 
517.96 Top Width lft) 
4.15 Avg. Vel. Iftls) 
4.82 Hydr. Depth lft) 

82856.8 Conv. lcfs) 
498.85 Wetted Per. lft) 
1444.10 Shear (Iblsq ft) 

1.41 Stream Power Ilblft s )  
1.79 Cumvolume lacre-ft) 
0.02 Cum SA (acres) 

Left OB 
0.050 
470.00 
542.32 

Channel Right OB 
0.035 
504 .OO 560.00 
581.68 

Warning: Divided flow computed for this cross-section. 

Rittenhouse FRS Downslrcam Main, 113 Spillway Flow 
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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. 

FLOW DISTRIBUTION OUTPUT Profile #one third flow m 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
ift) lft) icfs) 1sq ft) lft) ift) Ift/S) 
9 1 2 2 . 0 0  9255 .00  2 4 . 6 8  9 . 5 8  5 .00  0 . 5 3  1 . 9 2  2.58 
9 2 5 5 . 0 0  9 3 8 8 . 0 0  6 5 6 . 5 1  2 5 4 . 7 0  1 3 3 . 0 0  1 4 . 0 7  1 . 9 2  2.58 

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: Queen Creek 
REACH: SPRR-Boundary RS: 1 3 . 0 2 3  

INPUT 
Description: new cross section #4 
Station Elevation Data num= 2 6  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8 4 6 0  1 4 5 1  8 6 1 0  1 4 5 0  9 3 8 2  1 4 4 8  9683  1 4 4 6  9870  1 4 4 6  

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

8 4 6 0  .05 9 9 1 0  , 0 3 5  1 0 1 3 4  . 0 5  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9 9 1 0  1 0 1 3 4  4 2 0  494.4 590  .1 .3  

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

8 4 6 0  9870  1 4 4 7 . 5  1 1 2 4 0  1 3 8 0 0  1 4 4 9 . 1  

CROSS SECTION OUTPUT Profile #one third flow m 

E.G. Elev lft) 
Vel Head ift) 
W.S. Elev lft) 
Crit W.S. Iftl . . 
E.G. Slope Ift/ft) 
Q Total lcfs) 
Top Width lft) 
Vel Total Iftls) 
Max Chl D ~ t h  lft) 
Conv. ~otal icfs) 
Lenoth Wtd. lftl 
 in-ch El 1 ft) 
Alpha 
Frctn Loss lft) 
C & E Loss lft) 

Element Left 08 Channel Right OB 
Wt. n-Val. 0.050  0 . 0 3 5  
Reach Len. Iff) 420.00  4 9 4 . 4 0  5 9 0 . 0 0  
Flow Area isq ft) 1 0 . 5 4  7 4 1 . 0 7  
Area lsq ft) 231.08  7 4 1 . 0 7  
Flow icfs) 23.72 4 6 4 3 . 2 8  
Top Width ift) 326.30  211 .49  
Avg. Vel. (ft/s) 2.25  6 . 2 7  
Hvdr. De~th ift) 1 . 3 3  3 . 5 0  

. . 
Wetted Per. lft) 
Shear ilb/sq ft) 
Stream power ilblft s) 0.69  5 . 6 1  
Cum Volume iacre-ft) 48.20  3 1 . 3 4  1 2 . 4 2  

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 #one third flow m 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
ift) lftl i~f.5) isq ft) (ft) lft) Ift/s1 
9 7 6 5 . 0 0  9 9 1 0 . 0 0  2 3 . 7 2  1 0 . 5 4  8 .87  0 . 5 1  1 . 3 3  2 .25  
LH 9 9 1 0 . 0 0  9 9 5 4 . 8 0  9 0 1 . 6 2  1 5 0 . 2 0  4 4 . 8 1  1 9 . 3 2  3 .35  6 . 0 0  

Rlllenhouse FRS Downstream Mazn, 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: Queen Creek 
REACH: SPRR-Boundary RS; 12.929 

INPUT 
Description: cut cross section #3, center station 10000 
Station Elevation Data num= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8330 1454 8600 1450 9000 1448 9430 1448 9450 1446 
9465 1444 9480 1442 9550 1440 9750 1421 9860 1446 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
8330 .05 9860 ,035 10190 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9860 10190 500 537.8 840 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8330 9860 1446.5 11280 13855 1448.5 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (Et) 
Crit W.S. lftl 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width If t) 
Vel Total lftlsl 
Max Chl Dpth (f t) 
Conv. Total (cfs) 
Length Wtd. lftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E Loss (ft) 

Profile #one third flow m 

1445.40 Element 
0.46 Wt. n-Val. 

1444.94 Reach Len. (ft) 
1443.97 Flow Area lso ft) . . 
0.004127 Area (sq ftl 
4667.00 Flow (cfs) 
702.60 Top Width (ft) 
5.43 Avg. Vel. (ftls) 

23.94 Hvdr. De~th (ft) 
72651.2 conv. (cis) 
539.42 Wetted Per. (ft) 
1441.00 Shear (lblsq ftl 

1.00 Stream Power (lblft sl 
1.35 Cum Volume lacre-ft) 
0.05 Cum SA [acres) 

Left OB Channel Right OB 
0.035 

500.00 537.80 840.00 
858.96 

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 #one third flow m 

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. 
Warnmg: 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. 

Rittenhouse RIS Downstream Main, 113 Spillway Flow 
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CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 12.827 

INPUT 
Description: cut from map section 25 IQC area drainage master study) 
Station Elevation Data n m =  21 

Sta Elev Sta Elev Sta Elev Sta Elrv stn 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 
9100 .05 9900 ,035 10162 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9900 10162 150 206.7 470 .1 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
9100 9750 1448 10300 12940 1446 

CROSS SECTION ODTPUT Profile #one third flow m 

E.G. Elev ift) 
Vel Head ift) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total icfsl 
Top Width lft) 
Vel Total Iftls) 
Max Chl Dpth Ift) 
Conv. Total Icfs) 
Length Wtd. lft) 
Min Ch El iftl 
Alpha 
Frctn Loss Ifti 
C & E LOSS lft) 

1444.00 Element Left OB 
0.30 Wt. n-Val. 

1443.71 Reach Len. ift) 150.00 
1441.72 Flow Area lsq ft) 
0.001675 Area isq ft) 
4667.00 Flow icfs) 
598.75 Top Width ift) 
4.33 Avcr. Vel. ift/s) 

114048.8 Conv. lcfs) 
208.11 Wetted Per. Ift) 
1438.80 Shear Ilblsq ft) 

1.03 Stream Power llb/ft s) 
0.42 Cum Volume (acre-ft) 
0.01 CumSA (acres) 

Elev 
1444 
1446 

1446.3 

Channel 
0.035 
206.70 
1048.93 
1048.93 
4617.02 

Right OB 
0.050 
470.00 
29.59 
624.77 

Warning: Divided flow computed for this cross-section. 

FLOW DISTRIBUTION OUTPUT Profile #one third flow m 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
ifti lft) icfsl 1sq ft) lft) Ift) iftlSl 
LB 9900.00 9952.40 483.44 141.87 50.45 10.36 2.83 3.41 
9952.40 10004.80 1198.74 248.38 52.41 25.69 4.74 4.83 
10004.80 10057.20 1109.59 237.12 52.40 23.78 4.53 4.68 

Warning: Divided flow computed for this cross-section 

CROSS SECTION RIVER: Queen Creek 
REACH: SFRR-Boundary RS: 12.788 

INPUT 
Description: updated cross section 
Station Elevation Data n m =  14 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9150 1451 9200 1450 9320 1444 9880 1444 9911 1440 
10000 1438 10020 1437.5 10050 1438 10095 1440 10110 1444 
10380 1444 10550 1444 10565 1446 10670 1446.5 

Manning's n Values n m =  3 
Sta n Val Sta n Val sta n Val 
9150 .05 9880 ,035 10110 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9880 10110 190 238.7 290 .1 .3 

Ineffective Flow nun= 1 

Rillenhouse FRS Downstream Main, 113 Spillway Flow 
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Sta L Sta R Elev 
9150 9660 1 4 4 9  

CROSS SECTION OUTPUT Profile #one third flow rn 

E.G. Elev iftj 1443 .57  Element Left OB Channel Right OB 
Vel Head ift) 0 . 4 4  Wt. n-Val. 0.035 
W.S. Elev (ft) 1443 .13  Reach Len. (it) 190.00 238.70 290.00 
Crit W.S. (ft) 1441 .37  Flow Area (sq ft) 879.53 
E.G. Slope ift/ft) 0.002473 Area lsq ftj 879.53 
Q Total icfs) 4667.00  Flow icfs) 4667.00 
Top Width if t) 220 .04  Top Width (ft) 220.04 
Vel Total ift/s) 5 . 3 1  Avg. Vel. iftls) 5.31  
Max Chl Dpth (ft) 5 .63  Hydr. Depth Iftl 4.00 
Conv. Total icfsj 93852 .4  Conv. icfs) 93852.4  
Length Wtd. ift) 238 .70  Wetted Per. (ft) 220.73 
Min Ch El Ift) 1437 .50  Shear ilb/sq ft) 0 .62  
Alpha 1 . 0 0  Streampower ilb/ft s )  3 .26  
Frctn Loss lft) 0 . 7 1  C m  Volume lacre-ft) 5 .90  
C & E Loss ift) 0 .02  Cum SA (acres) 1 . 4 4  

FLOW DISTRIBUTION OUTPUT Profile #one third flow rn 

Left Sta Right Sta Flow Area W.P. 8Conv. HydrD. Velocity 
ift) (ft) icfs) isq ft) ift) (ft) lft/sj 
LB 9880.00 9926.00  301 .22  87 .58  39.49 6 . 4 5  2 .23  3 . 4 4  
9926 .00  9972.00  932 .64  183.42  46 .01  19 .98  3 . 9 9  5 .08  
9972.00 10018 .00  1373.54  231.38 46 .01  29.43 5 .03  5 .94  
10018.00  10064 .00  1462.13  240.24 46.02 31.33 5 .22  6 .09  
10064.00  RB 10110 .00  597 .47  1 3 6 . 9 1  4 3 . 1 9  1 2 . 8 0  3 .20  4 .36  

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR-Boundary RS: 12 .743  

INPUT 
Description: (XS 1 1 9 8 )  modified cross section 
Station Elevation Data nun= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9777 1450  9822 1450  9854 1 4 4 3  9895 1 4 3 8  10000 1436 .7  

10020  1438  10044  1442  10067 1 4 4 4  10260 1 4 4 0  10445 1440  
10492  1446 1 0 5 9 0  1446.2  

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

9777 . 0 5  9854 .035 10067 . 05  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9854 1 0 0 6 7  30  7 5 . 6  1 9 0  . 3  .5 

Ineffective Flow nun= 1 
Sta L Sta R Elev 
10067  10590 1 4 4 4  

CROSS SECTION OUTPUT Profile #one third flow m 

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

Element 
Wt. *-Val. 
Reach Len. (ft) 
Flow Area isq ftj 
Area isq ft) 
Flow icfs) 
Top Width (ft) 
Avg. Vel. ift/s) 
Hydr. Depth iftj 
Conv. icfs) 
Wetted Per. ift) 
Shear ilb/sq ft) 
stream Power ilh/ft s )  
Cum Volume iacre-ftj 
Cum SA (acres) 

Left OB Channel Right OE 
0.031 

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

than 0 . 7  or greater than 1 .4 .  This may indicate the need for additional cross sections 

Rillenhouse FRS Downstream M a n  113 Spillway Flow 
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FLOW DISTRIBUTION OUTPUT Profile #one third flow rn 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) @ 8 5 4 . 0 0  9896.60 

lcfs) 1sq ft) (ft) (ft) (ftIS) 
320.63 79.86 36.48 6.87 7-20 4.n i  

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: Queen Creek 
REACH: SPRR-Boundary RS: 12.729 

INPUT 
Description: Section upstream of SPRR Bridge 
Station Elevation Data num= 7 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9800 1450.3 9883 1450 9910 1436.8 10000 1436.8 10080 1436.8 
10094 1450 10212 1450.3 

Manning's n Values num= 3 
Sta n Val Sta n Val sta n Val 
9800 .04 9883 .028 10094 .04 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9883 10094 40 40 40 .3 .5 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
9800 9883 1450 10094 10212 1450 

CROSS SECTION OUTPUT 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope Iftlft) 
Q Total (cfs) 
TOP Width lft) 
vei Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Loss (ft) 
C & E Loss Ift) 

Profile #one third flow rn 

1442.59 Element 
0.36 Wt. n-Val. 

1442.23 Reach Len. (ft) 
1439.63 Flow Area (sq ft) 
0.000940 Area lsq ft) 
4667.00 Flow (cfs) 
186.87 Top Width lft) 
4.82 Avg. Vel. lftls) 
5.43 Hydr. Depth lft) 

152181.1 Conv. (cfs) 
Wetted Per. lft) 

1436.80 Shear (lblsq ft) 
1.00 Stream Power Ilblft s) 

Cum Volume (acre-ft) 
Cum SA (acres) 

FLOW DISTRIBUTION OUTPUT Profile #one third flow m 

Left Sta Right Sta Flow Area W.P. 8 Con". Hydr D. Velocity 
lft) Ift) (CfS) 1sq ft) lft) (ft) Iftls.) 
LB 9883.00 9925.20 466.35 112.69 27.56 9.99 4.28 4.14 
9925.20 9967.40 1145.75 229.14 42.20 24.55 5.43 5.00 
9967.40 10009.60 1145.72 229.14 42.20 24.55 5.43 5.00 
10009.60 10051.80 1145.75 229.14 42.20 24.55 5.43 5.00 
10051.80 RB 10094.00 763.44 168.76 36.12 16.36 4.97 4.52 

SUMMARY OF MANNING'S N VALUES 

River:Queen Creek 

Reach River Sta. nl n2 n3 

Rillenhouse FRS Downstream Main, 113 Spillway Flow 
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SUMMARY OF REACH LENGTHS 

River:  Queen Creek 

Reach River Sta. Left Channel Right 

SUMMARY OF CONTKACTION AND EXPANSION COEFFICIENTS 
River: Queen Creek 

Reach River Sta. Contr. ExDan 

Rillenhouse FRS 
Page 11 of 12 
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P r o f i l e  O u t p u t  T a b l e  - S t a n d a r d  T a b l e  1 

R e a c h  R i v e r  S t a  Q T o t a l  M i n  C h  E l  W.S. E l e v  C r i t  W.S. E . G .  E l e v  E.G.  S l o p e  V e l  C h n l  F l o w  A r e a  T o p  W i d t h  F r o u d e  # C h l  
( c f s l  ( f t l  ( f t l  ( f t l  ( f t )  ( f t / f t l  ( f t / s l  i s q  f t l  ( f t )  

P r o f i l e  O u t p u t  T a b l e  - S t a n d a r d  T a b l e  2 

R e a c h  R i v e r  S t a  E .G .  E l e v  W.S. E l e v  V e l  H e a d  F r c t n  Loss  C & E L a s s  Q L e f t  Q C h a n n e l  Q R i g h t  T o p  W i d t h  
( f t l  l f t l  ( £ t i  ( f t l  ( f t l  ( c f s )  ( C f S I  ( c f s )  (ft) 

P r o f i l e  O u t p u t  T a b l e  - H y d r a t a b l e  

R e a c h  R i v e r  S t a  Q T o t a l  W.S. E l e v  T r v l  m e  C h l  T r v l  Tme A v g  V e l  C h n l  V e l  T o t a l  M a x  C h l  D p t h  H y d r  D e p t h  
(cfs) ( f t )  ( h r s )  ( h r s )  ( f t l s )  ( f t / s )  ( f t l  ( £ e l  

Rittenhouse FRS Downstream Main, 113 Spillway Row 
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SPRR Bwge Mein Channel (onelhi* flow) one third flow SPRR meun channel 0312OP2m 4:M:24 PM SPRR Bndge Mein Channel (onethird now) onelhid flow SPRR mein channel 0312OROM 4:30:24 PM 

I River = Queen Creek Reach = SPRR-Boundary new cross section #8 RS 1 13.350 River = Queen Creek Reach = SPRR-Boundary new cross section #7 RS = 13.307 I 
1458 Legend 

WS one third flow m 

1456 Ground 
......................... A. ...................... 

Bank Sta 
1454 

1452 

Station (ft) 

SPRR Brid~s Main Channel (onethird flow) one thiidflow SPRR main channel 0312012002 4:30:24 PM 

River = Queen Creek Reach = SPRR-Boundary new cross section #6 RS 3 13.212 

1460 

WS one third flow m 
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rn SPRR Bndge Main Channel (onethird flow) one third flow SPRR m m  channel 0312OR002 4'30.24 PM 

River = Queen Creek Reach = SPRR-Boundary new cross section #4 RS = 13.023 

- 
5 
s .- 
3 
2 

Station (n) 
SPRR Bndge Man Channel ((onathiid ilow) one third flow SPRR main channel 0312012002 4:30:24 PM 

areadrainag RS = 12.827 

1452 Legend 

1450 WS one third flow m 

Ground 
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Bank Sta - 
1446 E 

C 
0 .- ... m > 

1444 m m 

1442 

1440 

1438 
9000 10000 11000 12000 13000 
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SPAR Bndge Main Channei (onethird flow) one third flow SPRR m m  channel 0312OR002 4:30:24 PM 1 
River = Quean Creek Reach = SPRR.Boundan/ cut cmss senion lf3, canter nafion 100 RS = 12.929 I 

Station (n) 
SPRR Bridge Main Channd (onethird flow) one third flow SPRR main channel 03R012002 4:30:24 PM 

River = Queen Creek Reach = SPRR-Boundarv uodated cross section RS = 12.788 

Station ift) I 



SPRR Btidoe M*n Channel (onethird flow) one third fiow SPRR mGn channel 03/20/2002 4:3G24 PM SPRR Bridge Man Channel (onethird flow) one third flow SPRR man channel 03ROn002 4:30:24 PM 

I River = Queen Creek Reach = SPRR-Boundan/ {XS 1198) rodied omss section RS = 12.743 ~ i v e r  = Queen Creek Reach = SPRR-Boundary Sedion upstream of SPRR Bndoe RS = 12.729 I 
1450 Legend 
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Ground ... ~ ~.~... . I 

1446 

Bank Sta 
1444 

1442 

1440 

WS one third flow m 

Ground 
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HEC-RAS September 1998 Version 2.2 
U.S. Anny Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 
Davis, California 95616-4687 

(916) 756-1104 

X X XXXXXX XXXX XXXX XX XXXX 
.. ~. .~ 
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: SPRR Bridge Overbank (three flows) 
Project File : RHdnr.prj 
Run Date and Time: 03/20/2002 2:34:18 PM 

Project in English units 

Project Description: 
spillway Inundation Study Rittenhouse FRS - Three Flow Scenario 

Right side overbank area from 500 feet upstream of SPRR Bridge to Maricopa 
County boundary. 

Model Vertical Datum: 1929 NGVD 
Cross section data obtained based on the Topo map SECTION 25 T.2S.. R.7E 
for QUEEN CREEK AREA DRAINAGE MASTER STUDY ( FCDMC October 19, 1986.) 

Starting Water Surface Elevations 
were obtained by slope area method. A slope of 0.034 ftlft was used as the 
downstream boundary condition. 

FCD 98-33 
Michael Baker Jr.. Inc. 0312002 

The data and assumptions used to develop this model are adequate for 
conceptual purposes but not for design purposes. Therefore this model should 
not be used directly for the design and construction of channel improvements 
without more detailed study and information. 

PLAN DATA 

Plan Title: Three flows SPRR right side overbank 
Plan File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\JanO902\HEC-RAS\RH~r.p02 

Geometry Title: QC base geometry 
Geometry File : m:\Folders from V\Fcdspill\~ask~\~ittenhouse\Submittal\Jan0902\HEC- 

RAS\RHdnr.g04 

Flow Title : Three flows 
Flow File : m:\Falders from V\Fcdspill\TaskB\Rittenhouse\Submittal\Jn0902\HEC- 

Plan Description: 
Three flow Scenario downstream right over bank area 

Rittenhouse FRS Downstream Right Overbank, Three Flows 
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Plan Suwnary Information: 
Number of: Cross Sections = 7 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 
Bridges = 0 

Computational Information 
Water surface calculation tolerance = 0.01 
Critical depth calculaton tolerance = 0.01 
Maximum number of interations = 40 
Maximum difference tolerance = 0.2 
Flow tolerance factor = 0.001 

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Flow Title: Three flows 
Flow File : m:\Folders from V\Fcdspill\TaskB\Rittenho~~e\S~bmittal\JanO9O2\HEC-~S\RH~r.fO2 

Flow Data lcfs) 

River Reach RS one third flow two third flow full flow 
Queen Creek SPRR- R overbank13.350 600 3340 6550 
Queen Creek SPRR- R overbank13.212 600 3057 5515 
Queen Creek SPRR- R overbankl3.118 510 2073 3489 
Queen Creek SPRR- R overbankl3.023 413 1314 1949 
Queen Creek SPRR- R overbankl2.929 295 669 971 
Queen Creek SPRR- R overbank12.827 130 300 510 

0 Boundary Conditions 

River Reach Profile Upstream Downstream 

Queen Creek SPRR- R overbankone third flow 
Queen Creek SPRR- R overbanktwo third flow 
Queen Creek SPRR R overbankfull flow 

Critical 
Critical 
Critical 

Normal S = .0034 
Normal S = .0034 
Normal S = ,0034 

GEOMETRY DATA 

Geometry Title: QC base geometry 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\Jr.g04 

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR R overbank RS: 13.350 

INPUT 
Descriotion: new cross section t8 
statlon Elevation Data n m =  29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8320 1458 8500 1456.5 9025 1456 9480 1454 9870 1452 
9950 1450 10000 1449.4 10150 1450 10171 1452 10176 1454 

Manning's n Values n m =  3 
sta n Val Sta n Val Sta n Val 
8320 .05 9870 ,035 10190 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9870 10190 240 225.45 220 .1 .3 

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

Rihenhot~se FRS Downsueam Right Overbank, %ee Flows 
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8320  1 1 2 7 5 1 4 5 6 . 4 1  12815  1 4 0 0 0  1457 .4  
Blocked Obstructions nwn= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8320  11300 1454 12814 1 4 0 0 0  1457.4  

CROSS SECTION OUTPUT Profile #one third flow 

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

1453.94 Element 
0 . 0 1  Wt. n-Val. 

1453.93 Reach Len. (ft) 
1453.46  Flow Area lsq ftl 

0 .002181  Area isq ft) 
600.00 Flow lcfs) 

1042 .01  Top Width lftl 
0.98  Avg. Vel. ift/sl 
0 .93  Hydr. Depth iftl 

12846.6  Conv. icfs) 
220 .00  WettedPer. (ft) 

1454 .00  Shear llblsq ft) 
1 . 0 0  Stream Power llb/ft s )  
0 . 6 5  Cum Volume iacre-ft) 
0 . 0 0  Cum SA (acres) 

Left OB Channel Right OB 
0 .050  

240.00 225.45  2 2 0 . 0 0  
6 1 4 . 6 2  
614.62 
600.00 

1042  .O1 
0 .98  
0 . 5 9  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #two third flow 

E.G. Elev lft) 
Vel Head ift) 
W.S. Elev ift) 
Crit W.S. lft) 
E.G. Slope Iftlft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total ift/sl 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El (ft) 
Alpha 
Frctn Loss ift) 
C & E LOSS lft) 

Warning: Divided flow 

CROSS SECTION OUTPUT 

E.G. Elev iftl 
Vel Head Ift) 
W.S. Elev lft) 
Crit W.S. lftl 
E.G. Slope lft/ftl 
Q Total lcfs) 
Top Width ift) 
Vel Total ift/s) 
Max Chl Dpth Ift) 
Conv. Total icfsl 
Length wtd. lft) 
Min Ch El ift) 
Alpha 
Frctn Loss iftl 
C & E LOSS lft) 

1454 .98  Element 
0 . 0 6  Wt. n-Val. 

1454 .92  Reach Len. iftl 
1454 .03  flow Area isq ft) 

0 .002486  Area (sq ft) 
3340 .00  Flow icfs) 
3110.73 Top Width ift) 

1 . 9 6  Avg. Vel. lft/s) 
1 . 9 2  Hydr. Depth (ft) 

66989.7 Conv. lcfs) 
220.00 WettedPer. lftl 

1454.00  Shear ilb/sq ft) 
1 .00  Stream Power Ilblft s )  
0.62  Cum Volume (acre-ft) 
0.00  Cum SA (acres1 

computed for this cross-section 

Profile #full flow 

1455.72  Element 
0 . 1 1  Wt. n-Val. 

1455.62  Reach Len. lftl 
1454.40  Flow Area lsq ft) 

0.002749 Area lsq ft) 
6550.00 Flow (cfs) 
3302.19 Topwidth Iftl 

2.62  Avg. Vel. Iftls) 
2.62  Hydr. Depth iftl 

124931.6  Conv. icfs) 
220.00  Wetted Per. ift) 

1454.00  shear ilb/sq ft) 
1 .00  Stream Power Ilblft s )  
0.67  Cum Volume iacre-ft) 
0.00  Cwn SA lacres) 

Left OB Channel Riaht OB 

Left OE Channel Right OB 
0 .050  

Warning: Divided flow computed for this cross-section 

FLOW DISTRIBUTION OUTPUT Profile #one third flow 

Left Sta Right Sta Flow Area W.P. %Conv. HydrD. Velocity 
iftl ift) Icfsl Isq ft) iftl (ft) Ift/s) 
1 0 9 5 2 . 0 0  11333.00  0 . 1 1  0 .73  17.75 0 .02  0 .04  0 .15  
11333 .00  11714.00  2 1 0 . 7 0  229.41  381.00  35 .12  0 .60  0 .92  
1 1 7 1 4  .OO 12095.00  ' 347 .47  309.72 381.00  57 .91  0 . 8 1  1 . 1 2  

Rittenhouse FRS Downstream Right Overbank, Three Flows 
Page 3 of 19 



a Warning: The conveyance ratio (upstream conveyance divided hy downstream conveyance) is less than 0.7  or greater than 1 .4 .  This may indicate the need for additional cross sections. 

FLOW DISTRIBUTION OUTPUT Profile #two third flow 

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

Warning: Divided flow computed for this cross-section. 

FLOW DISTRIBUTION OUTPUT Profile Wfull flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl (ft) ICfSI ( s e  ftl iftl ift) Iftfsl 
10952.00 11333.00  133.50 69.53 49.87 2 . 0 4  1 . 4 0  1.92 

Warning: Divided flow computed for this cross-section 

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR- R overbank RS: 13.307 

INPUT 
Description: new cross section #7 
Station Elevation Data n u =  3 5 

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 

8550 .05  9947 , 035  1 0 1 5 6  .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9947 10156 447  498.6  460  .1 

Ineffective Flow n m =  2 - - ~  ~- ~- - 

Sta L Sta R Elev Sta L Sta R Elev 
8550 11200  1455.3 1 2 4 3 0  1 3 7 8 0  1455.5  

Blocked Obstructions n u =  2 
Sta L Sta R Elev Sta L Sta R Elev 

8550 11200  1454.3 12814  1 3 7 8 0  1457  

CROSS SECTION OUTPUT Profile #one third flow 

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

1453.29  Element Left OB 
0.02 Wt. n-Val. 

1453.27  Reach Len. (ft) 447.00  
1452.98  Flow Area (so ft) . . 

E.G. ~lope'iftlft) 0.004348 Area (sq ft) 
Q Total (cfs) 600.00 Flow (cfs) 
Top Width (ft) 993.81  Topwidth (ft) 
Vel Total Iftfsl 1.22 Avg. Vel. (ftls) 
Max Chl Dpth (ft) 0.67 Hydr. De~th iftl 

Length Wtd. ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss ift) 
C & E Loss (ft) 

460.00 Wetted Per. iftl 
1454 .30  Shear (lblsq ft) 

1 . 0 0  stream Power (lbfft s )  
1 . 0 0  Cum Volume (acre-ftl 89 .59  
0 .00  Cum SA (acres) 24 .02  

Rittenhouse FRS 
Page 4 of 19 
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0 .050  
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Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

CROSS SECTION OUTPUT 

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

Profile #two third flow 

1454.35 Element 
0.07 Wt. n-Val. 

1454.29 Reach Len. lft) 
1453.48 Flow Area (sq ft) 
0.003283 Area isq ft) 
3340.00 Flow Icfs) 
1245.32 Top Width lft) 

2.06 Avg. Vel. (ft/s) 
1.69 Hydr. Depth lft) 

58288.1 Conv. ("£5) 
460.00 wetted Per. (ft) 
1454.30 Shear ilb/sq ft) 

1.00 stream Power ilblft s )  
1.16 Cum Volume (acre-ftl 
0.01 Cum SA (acres) 

Left OB Channel Right OB 
0.050 

447.00 498.60 460.00 

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 OUTPUT Profile #full flow 

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

1455.06 Element 
0.11 Wt. n-Val. 

1454.94 Reach Len. ift) 
1453.88 Flow Area (sq ft) 
0.003355 Area isq ft) 
6550.00 Flow lcfs) 
3956.92 Top Width ift) 

2.71 Avg. Vel. ift/s) 
2.34 Hydr. Depth lft) 

113084.9 Conv. icfs) 
460.00 Wetted Per. ift) 
1454.30 Shear ilb/sq ft) 

1.00 Stream Power llb/ft s )  
1.36 Cum Volume (acre-ft) 
0.01 Cum SA (acres) 

Left 08 Channel Right OB 
0.050 

447.00 498.60 460.00 
2416.27 

876.78 134.55 3133.49 

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 #one third flow 

Left Sta Right Sta Flow m e a  W.P. % Con". Hydr D. Velocity 
lft) lft) ICfS) (Sq ft) ift) lft) lftls) 
11243.20 11605.60 173.34 136.37 251.58 28.89 0.54 1.27 
11605.60 11968.00 283.64 212.05 362.40 47.27 0.59 1.34 

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 #two third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
iftl ift) ( ~ £ 5 )  isq ft) (ft) ift) ift/S) 
10880.80 11243.20 3.08 6.47 41.67 0.09 0.16 0.48 

Riftenhouse FRS Downstream Right Overbank, T r e e  Rows 
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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. 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. % C o w .  HydrD. Velocity 
ift) (ft) icfs) ( s s  ft) (ft) ift) (ft/S) 
10880.80 11243.20 50.95 34.77 43.20 0.78 0.80 1.47 

Warning: Divided flow computed for this cross-section. 
Warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

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

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR R overbank RS: 13.212 

INPUT 
Descri~tion: new cross section #6 
Station Elevation Data num= 35 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
8530 1454.5 8580 1454 8840 1452 9200 1450 9210 1440 
9570 1440 9630 1460 9700 1440 9850 1440 9885 1450 
9895 1452 9920 1450 9930 1448 9981 1446.1 10095 1448 

Manning's n Values num= 3 
Sta n Val 
8530 

Sta n Val Sta n Val 
.05 9895 .035 10126 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9895 10126 470 496.1 525 .1 .3 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8530 11150 1453.65 12430 13520 1453.65 

Blacked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8530 10126 1453.5 12422 135201453.66 

CROSS SECTION OUTPW Profile #one third flow 

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

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq f t) 
Area isq ft) 
Flow (c~s) 
Top Width (ft) 
Avg. Vel. ift/s) 
Hydr. Depth (ft) 
Conv. icfs) 
Wetted Per. (ft) 
shear ilb/sq ft) 
Stream Power ilb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.050 

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 OUTPUT Profile #two third flow 
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E.G. Elev lftl . . 
Vel Head lft) 
W.S. Elev (ftl 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total -(cfs) 
Top Width lft) 
Vel Total Ift/s) 
Max Chl Dpth lft) 
Conv. Total (cfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss (ft) 
C k E Loss lft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area lsq ft) 
Area lsq ftl 

3 0 5 7 . 0 0  Flow lcfs) 
2 2 7 6 . 4 8  TOD Width Ift) . . 

1 . 6 8  Avg. Vel. Iftls) 
2.15  Hydr. Depth (ft) 

6 9 1 0 5 . 5  Conv. (cfs) 
5 2 5 . 0 0  Wetted Per. lft) 

1 4 5 2 . 0 0  Shear llb/sq ft) 
1 . 0 0  Stream  owe; Ilblft s) 
2.17 Cum Volwne lacre-ft) 
0 . 0 2  Cum SA (acres) 

Left OB Channel Right OB 
0 . 0 5 0  

470 .00  4 9 6 . 1 0  5 2 5 . 0 0  
1815 .53  
3469 .03  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections 

Warning: The energy loss was greater than 1 . 0  ft 10.3 m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev lft) 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total (cfs) 
Top Width lft) 
Vel Total (ft/s) 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss Iftl 

1 4 5 3 . 6 9  Element 
0 . 0 8  Wt. n-Val. 

1 4 5 3 . 6 1  Reach Len. lft) 
1 4 5 2 . 5 2  Flow Area (sq ft) 

0 . 0 0 2 5 6 6  Area lsq ft) 
5 5 1 5 . 0 0  Flow lcfs) 
3 7 4 9 . 4 1  Top Width (ft) 

2 . 3 0  Avg. Vel. Ift/s) 
2 . 6 1  Hydr. Depth lft) 

1 0 8 8 6 8 . 4  Conv. lcfs) 
5 2 5 . 0 0  Wetted Per. lftl 

1 4 5 2 . 0 0  Shear llb/sq ft) 
1 . 0 0  Stream Power (lblft 
2.23  Cum Volume (acre-ft) 
0 . 0 1  Cum SA (acres) 

Left OB Channel Right 08 
0 . 0 5 0  

470.00 496 .10  5 2 5 . 0 0  
2 3 9 9 . 5 9  

130 .53  2 4 . 8 1  4 5 2 6 . 0 9  
5 5 1 5 . 0 0  

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

1 0 8 8 6 8 . 4  

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  m). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #one third flow 

Left Sta Right sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) lft) ICfS) (ss ft) lft) (ft) (ft/S) 
1 1 1 4 4 . 2 0  1 1 4 8 3 . 6 0  1 1 3 . 9 9  1 6 6 . 9 1  309 .48  1 9 . 0 0  0 . 5 4  0 . 6 8  
1 1 4 8 3 . 6 0  1 1 8 2 3  .OO 282 .26  298 .38  339 .40  47 .04  0 . 8 8  0 . 9 5  
1 1 8 2 3 . 0 0  1 2 1 6 2 . 4 0  1 6 8 . 2 0  218.72 339 .40  28.03 0 . 6 4  0 . 7 7  

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 #two third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lft) (ft) (CfS) (sq ft) lftl lftl Iftls) 
1 1 1 4 4 . 2 0  1 1 4 8 3 . 6 0  723 .43  454 .38  333 .60  23.66 1 . 3 6  1 . 5 9  
1 1 4 8 3 . 6 0  1 1 8 2 3 . 0 0  1 1 1 2 . 5 5  592.33 339 .40  36.39 1 . 7 5  1 . 8 8  
1 1 8 2 3 . 0 0  1 2 1 6 2 . 4 0  8 7 4 . 5 2  512.67 339 .40  2 8 . 6 1  1 . 5 1  1 . 7 1  
1 2 1 6 2 . 4 0  1 2 5 0 1 . 8 0  3 4 6 . 4 9  256.13 240.09 11 .33  1 . 0 7  1 . 3 5  

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

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 Profile #full flow 

Left Sta 
lftl 

Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lftl lcfs) (sq ft) (ft) lft) IftIS) 

11144.20 11483.60 1352.12 608.48 333.60 24.52 1.82 2.22 
, 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss w a s  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: Queen Creek 
REACH: SPRR- R overbank RS: 13.118 

INPUT. 
Description: new cross section d5 
Station Elevation Data num= 29 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8590 1452 9160 1452 9230 1440 9530 1440 9540 1450 
9835 1452 9860 1455 9920 1452 9935 1446 9978 1444.1 
10080 1446 10090 1450 10100 1452 10110 1452 10120 1452 
10140 1450 10650 1449.8 11200 1449.9 11270 1449.5 11400 1450 
11500 1450 12030 1450.6 12365 1452 12420 1452.6 12560 1452 
12910 1451.6 13430 1451.7 13580 1452 13660 1452.2 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 
8590 .05 9920 .035 10090 .05 

8590 11200 1452.9 12420 13660 1452.6 
Blocked Obstructions nun= 2 

Sta L Sta R Elev Sta L Sta R Elev 
8590 9530 1447 12412 13660 1452.5 

CROSS SECTION OUTPUT Profile done third flow 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lft) 
Crit W.S. lftl 
E.G. Slope Iftlftl 
Q Total lcfs) 
Top Width (ftl 
Vel Total Iftlsl 
Max Chl Dpth lft) 
Conv. Total lcfs) . . 
Length Wtd. lft) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E Loss lft) 

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area lsq ft) 
Area (sq ftl 
Flow Ic~s) 
Top Width (ft) 
Avg. Vel. Iftlsl 
Hydr. Depth (ft) 
conv. (~5.9) 
Wetted Per. lft) 
shear llblsq ftl 
stream Power (lblft s) 
Cum Volwne (acre-ft) 
Cum SA (acres) 

Left OB Channel Right OB 
0.050 

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 10.3 m). between the current and previous cross 

section. This may indicate the need for additional cross sections. 
Warning: During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated water surface came back below critical depth. This indicates 
that there is not a valid subcritical answer. The program defaulted to critical depth. 

Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 
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water surface was used. 

CROSS SECTION OUTPUT Profile #two third flow 

E.G. Elev Iftl * VelHead Iftl 
1451.00 Element 

0.26 Wt. n-Val 
Left 08 Charnel Right OB 

0.050 
W.S. Elev lftl 1450.74 ReachLen. lftl 470.00 504.00 560.00 . . . . ~ ~ ~~ ~~- ~~ -~~ .~ 
Crit W.S. (ft) 1450.70 Flow Area iscl ft) 510.62 
E.G. Slope lftlft) 0.037592 Area lsq ft) 1378.06 880.45 1432.06 
Q Total icfs) 2073.00 Flow (cfs) 2073.00 
TOD Width lftl 2583.05 TOD Width lft) 481.72 166.85 1934.48 
vei Total I ~ ~ I S I  4.06 AV;. vel. ift/s~ 4.06 
Max Chl Dpth iftl 6.64 ~ydr. Depth lftj 
Conv. Total lcfsl 10691.8 Conv. lcfs) 
Length Wtd. ift) 560.00 Wetted Per. iftl 
Min Ch El iftl 1444.10 Shear (lblsq ftl 
Alpha 
Frctn Loss lft) 
C & E LOSS Iftl 

1.00 Stream Power ilblft s )  5.63 
1.37 Cum Volume (acre-£ti 93.16 46.12 96.25 
0.07 Cum SA (acres) 25.02 7.42 77.10 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 ft 10.3 ml. between the current and previous cross 

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

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev Ift) 
Crit W.S. lftl 
E.G. Slope Iftlft) 
Q Total lcfsl 
Top Width Iftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total icfsl 
Lenath Wtd. iftl 
Min-ch El lftl 
Alpha 
Frctn Loss ift) 
C & E LOSS ift) 

1451.45 Element Left OB Channel Right OB 
0.20 Wt. n-Val. 0.050 

1451.25 Reach Len. lftl 470.00 504 -00 560.00 
1450.95 Flow Area isa ftl 983.52 . .  . 
0.014293 Area lsoftl 1644.51 . . ~. ~- 

3489.00 Flow lcfsl 
2792.81 Top Width lft) 560.15 

3.55 Avg. Vel. iftlsl 
7.15 Hydr. De~th iftl 

29184.0 Conv. icfs) 
560.00 Wetted Per. lftl 
1444.10 Shear Ilblsg ft) 

1.00 stream Power (lblft sl 
1.58 Cum Volume lacre-ftl 99.10 
0.05 Cum SA (acres) 26.75 

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 #one third flow 

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 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. 
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 #two third flow 
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Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
(ft) lft) ICfS) ISQ ftl lft) (ft) IftlS) 
11161.00 11518.00 1393.86 288.48 318.00 67.24 0.91 4.83 
11518.00 
11875.00 

11875.00 613.07 184.58 357.00 29.57 0.52 3.32 
12232.00 66.07 37.55 188.39 3.19 0.20 1.76 

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. 
Warning: The energy loss was greater than 1.0 it (0.3 m). between the current and previous cross 

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Rioht Sta Flow Area W.P. %Conv. HvdrD. Velocitv 
~ f t )  c f t ~  I C ~ S I  (sq ft) ~ft) ~ft) ~ftlsj 
11161.00 11518.00 1888.81 451.13 318.00 54.14 1.42 4.19 
11518.00 11875.00 1240.67 367.18 357.00 35.56 1.03 3.38 
11875.00 12232.00 359.51 165.20 310.77 10.30 0.53 2.18 

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

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

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

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR- R overbank RS: 13.023 

INPUT 
Description: new cross section #4 
station Elevation Data n u =  26 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8460 1451 8610 1450 9382 1448 9683 1446 9870 1446 
9874 1450 9894 1450.5 9910 1444 9980 1442.5 10110 1444 
10134 1450 10143 1450.5 10150 1450 10510 1448 11180 1448 
11240 1449.1 11275 1448 11800 1447.5 11990 1448 12200 1450 
12380 1450.5 12475 1450.9 12820 1450 13420 1449.8 13775 1450 
13800 1450.8 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 
8460 .05 9910 .35 10134 .05 

Bank Sta: Left Right Lengths: Left Channel 
9910 10134 420 494.4 

Ineffective Flow num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8460 11240 1451 12475 13800 1450.9 

Right Coeff Contr. 
590 .I 

Blocked Obstructions num= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8460 9870 1447.5 12474 13800 1450.8 

CROSS SECTION OUTPUT Profile #one third flow 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev lftl 
Crit W.S. lftl 
E.G. Slope Iftlft) 
Q Total lcfs) 
Top Width lftl 
Vel Total Iftlsl 
Max Chl Dpth lftl 
Conv. Total lcfsl 
Length Wtd. lft) 
Min Ch El lft) 
Al~ha 
Fritn Loss Ift) 
C h E LOSS lft) 

Element Left OB Channel Right OB 
Wt. n-Val. 0.050 
Reach Len. lftl 420.00 494.40 590.00 
Flow Area lsq ftl 946.69 
Area lsq ft) 922.66 1196.00 1717.55 
Flow lcfs) 413.00 
Top Width lft) 881.61 219.93 1749.61 
Avg. Vel. Iftls) 0.44 
Hydr. Depth lft) 1.11 
Conv. lcfs) 30244.4 
Wetted Per. lft) 849.35 
shear (lblsq ft) 0.01 
Stream Power ilblft sl 0.01 ~ - -  

Cum Volume (acre-ft) 72.05 31.60 53.69 
Cum SA [acres) 14.86 5.16 38.06 

Warning: Divided flow cowuted for this cross-section. 
Warning: The conveyance ratio lupstream conveyance divided by downstream conveyance) is less 
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than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

E.G. Elev lft) 
Vel Head I ft) 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total lcfs) 
Top Width lft) 
Vel Total lft/sl 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Length Wtd. lftl 
Min Ch El lit) 
Alpha 
Frctn Loss lft) 
C & E LOSS lft) 

Profile #two third flow 

1449.55 Element 
0.01 Wt. n-Val. 

1449.53 Reach Len. Ift) 
1448.22 Flow Area lsq ft) 
0.000521 Area lsq ft) 
1314.00 Flow lcfs) 
3235.70 Top Width lft) 

0.92 Avg. Vel. Ift/s) 
7.03 Hydr. Depth Ift) 

57580.3 Conv. (cfs) 
590.00 Wetted Per. Ift) 
1442.50 Shear llh/sq ft) 

1.00 Stream Power Ilblft s )  
0.51 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Left OB Channel Right 08 
0.050 

420.00 494.40 590.00 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev lft) 1449.82 Element Left OB Channel Right OB 
Vel Head lft) 0.02 Wt. n-Val. 0.050 
W.S. Elev lft) 1449.80 Reach Len. lft) 420.00 494.40 590.00 
Crit W.S. lftl 1448.36 Flow Area lsq ft) 1675.06 
E.G. Slope lft/ft) 0.000708 Area lsq ft) 1768.74 1376.20 3242.57 
Q Total lcfs) 
Top Width lftl 
Vel Total Ift/si 

1949.00 Flow lcfs) 
3413.67 Top Width lft) 

1.16 AVO. Vel. Ift/sl 
Max Chl Dpth lft) 7.30 ~ydr. Depth lft) 
Con". Total lcfs) 73245.6 Conv. ICES) 
Length Wtd. Ift) 590.00 wetted Per. lft) 
Mln Ch El lft) 1442.50 Shear llb/sq ft) 
Alpha 1.00 Stream Power lIb/ft 5 )  

~ritn Loss (ft) 
C & E Loss lft) 

0.65 Cum Volume lacre-ft) 80.69 34.23 78.41 
0.00 Cum SA (acres) 17.27 5.18 55.18 

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 

FLOW DISTRIBUTION OUTPUT Profile #one third flow 

Left Sta Right Sta Flow Area W.P. 8 Conv. Hydr D. Velocity 
lftl lft) ICfS) 1sq ft) lft) lft) IftlS) 
11233.80 11600.40 159.99 385.24 356.66 38.74 1.08 0.42 

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 #two third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lit) lft) Ic~s) 1sq ftl Ift) lft) Ift/~) 
11233.80 11600.40 528.67 583.70 360.42 40.23 1.62 0.91 
11600.40 11967.00 690.24 689.66 366.60 52.53 1.88 1.00 

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. 

FLOW DISTRIBUTION OUTPUT Profile #full flow 
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Left Sta Right Sta Flow Area W.P. % CODY. Hydr D. Velocity 
lftl lftl lcfs) 15s ft) lft) lft) IftIS) 
11233.80 11600.40 789.76 678.16 360.42 40.52 1.88 1.16 

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

than 0.7 o r  greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER: Queen Creek 
REACH: SPRR- R overbank RS: 12.929 

INPUT 
Description: cut cross section #3, center station 10000 
station Elevation Data num= 28 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
8330 1454 8600 1450 9000 1448 9430 1448 9450 1446 
9465 1444 9480 1442 9550 1440 9750 1421 9860 1446 
9886 1442 9930 1441 10085 1442 10156 1444 10190 1446 

Manning's n Values nun= 3 
Sta n Val Sta n Val Sta n Val 
8330 .05 9860 .035 10190 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9860 10190 500 531.8 550 .1 .3 

Ineffective Flow nun= 2 
Sta L Sta R Elev Sta L Sta R Elev 
8330 11280 1450 12525 13855 1450 

Blocked Obstructions nun= 1 
Sta L Sta R Elev 
12618 13855 1449.26 

0 CROSS SECTION OUTPUT Profile #one third flow 

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

Element 
Wt. n-Val. 
Reach Len. lft) 
Flow Area lsa ft 1 . . 
Area lsq ft) 
Flow lcfs) 
Top Width lft) 
Avg. Vel. lft/s) 
Hydr. Depth Iftl 
Conv. lcfsl 
Wetted Per. lftl 
shear lIb/sg ftl 
Stream Power (lb/ft 
Cum Volume lacre-ftl 
Cum SA (acres) 

Left OB Channel Right OB 
0.050 

500.00 537.80 550.00 
283.18 

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 OUTPUT Profile #two third flow 

E.G. Elev Iftl 1449.03 Element Left OB Channel Right OB 
Vel Head lftl 0.02 Wt. n-Val. 0.050 
W.S. Elev lftl 1449.01 Reach Len. lftl 500.00 537.80 550.00 
Crit W.S. lft) 1448.61 Flow Area lsq ft) 561.25 
E.G. Slope Iftlft) 0.004352 Area lsq ftl 6697.57 2188.41 3130.40 
0 Total Icfs) 669.00 Flow lcfsl 669.00 . 
Top Width lft) 3666.22 Top Width lftl 
Vel Total Iftlsl 1.19 Avg. Vel. Iftlsl 
Max Chl Dpth Iftl 28.01 Hydr. Depth lft) 
Conv. Total lcfs) 10141.0 Conv. lcfsl 
Length Wtd. lft) 550.00 Wetted Per. lft) 1183.85 
Min Ch El Ift) 1441.00 Shear llb/sq ft) 0.13 
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Alpha 
Frctn Loss I ft) 
C & E Loss (ft) 

1.00 Stream Power Ilblft s) 0.15 
2.20 Cum Volume (acre-ft) 38.44 13.51 25.74 
0.00 Cum SA (acres) 6.10 2.04 23.96 

Warnlnq: The conveyance ratio lu~stream conveyance divided bv downstream conveyance1 is less 
than 0.7 br greater than 1.4. This may indicate the need for additional cross sections. 

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

CROSS SECTION OUTPUT Profile *full flow 

E.G. Elev ift) 
Vel Head lft) 
W.S. Elev lft) . . 
Crit W.S. lft) 
E.G. Slope iftlftl 
Q Total icfsl 
Top Width ift) 
vei Total ift~s) 
Max Chl Dpth iftl 
Conv. Total icfs) 
Length Wtd. lft) 
Min Ch El ift) 
Alpha 
Frctn Loss ift) 

1449.17 Element 
0.03 Wt. n-Val. 

1449.14 Reach Len. iftl 
1448.71 Flow Area lsq ft) 
0.004313 Area isqftl 
971.00 Flow lcfs) 
3732.56 Top Width ift) 

1.36 Avg. Vel. ift/s) 
28.14 Hvdr. De~th lftl . . 

14786.1 Conv. lcfsl 
550.00 wetted Per. lft) 
1441.00 Shear ilb/sq ft) 

1.00 Stream Power Ilblft sl 
2.18 Cum Volume (acre-ft) 

Left OB Channel Right OB 
0.050 

500.00 537.80 550.00 

C & E LOSS lft) 0.01 Cum SA (acres) 6.24 2.04 26.02 

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 #one third flow 

Left Sta Right Sta Flow Area W. P. 8 Conv. Hydr D. Velocity 
Iftl 
10923.00 

lftl icfs) isq ft) ift) ift) IftIS) 
11289.50 5.07 4.52 9.50 1.72 0.48 1.12 

11289.50 11656.00 211.13 182.67 366.50 71.57 0.50 1.16 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need 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. 

FLOW DISTRIBUTION OUTPUT Profile #two third flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
lit) ift) ICES) isq ft) ift) ift) IftIS) 
10923.00 11289.50 10.04 7.24 9.50 1.50 0.76 1.39 
11289.50 11656.00 406.63 287.63 366.50 60.78 0.78 1.41 

Warning: The conveyance ratio iupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Right Sta Flow Area W.P. % Conv. Hydr D. Velocity 
Ift) lftl icfsl isq ftl (ft) (ft) Ift/Sl 
10923.00 11289.50 13.49 8.44 9.50 1.39 0.89 1.60 
11289.50 11656.00 542.63 333.93 366.50 55.88 0.91 1.62 
11656.00 12022.50 324.62 245.35 366.50 33.43 0.67 1.32 
12022.50 
12389.00 

12389.00 78.99 105.07 366.50 8.13 0.29 0.75 
12755.50 11.26 20.61 115.92 1.16 0.18 0.55 

Warning: The conveyance ratio [upstream conveyance divided by downstream conveyance) is less 
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than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

RIVER: Queen Creek 
REACH: SPRR- R overbank RS: 12.827 

INPUT 
Description: cut from map section 25 IQC area drainage master study) 
Station Elevation Data nun= 21 

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 
9100 .05 9900 ,035 10162 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9900 10162 0 0 0 .1 . 3  

Ineffective Flow mum= 2 
Sta L Sta R Elev Sta L Sta R Elev 
9100 11010 1447.5 12940 12940 1448 

Blocked Obstructions n m =  2 
Sta L Sta R Elev Sta L Sta R Elev 
9100 11110 1447.1 11750 12940 1446.62 

CROSS SECTION OUTPUT Profile #one third flow 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slo~e (ft/ft) 

a Q Total icfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Al~ha 
Frctn Loss (ft) 
C & E LOSS (ft) 

1446.62 Element 
0.01 Wt. n-Val. 

1446.61 Reach Len. (ft) 
1446.34 Flow Area (sq ft) 
0.003395 Area (sq ft) 
130.00 Flow (cfs) 
446.97 Top Width (ft) 
0.85 Avg. Vel. (ft/s) 
0.61 Hydr. Depth (ft) 

2231.2 Conv. (cfs) 
Wetted Per. (ft) 

1447.10 Shear (lb/sq ft) 
1.00 Stream Power (lb/ft s )  

Cum Volwne (acre-ft) 
cum SA (acres) 

CROSS SECTION OUTPUT Profile #two third flow 

E.G. Elev (£32) 
Vel Head Ift) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth Ift) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

1446.83 Element 
0.01 Wt. n-Val. 

1446.82 Reach Len. (ft) 
1446.48 Flow Area (sq ft) 
0.003406 Area (sq ft) 
300.00 Flow (cfs) 
1521.66 Top Width (ft) 

0.87 Avg. Vel. (ft/s) 
0.82 Hydr. Depth (ft) 

5140.3 Conv. (cfs) 
Wetted Per. (ft) 

1447.10 Shear (lblsq ft) 
1.00 stream Power (Ib/ft s )  

Cum Volume (acre-ft) 
Cum SA (acres) 

Left 0B Channel Right OB 
0.050 

Left OB Channel Right OB 
0.050 

Warning: Divided flow computed for this cross-section 

CROSS SECTION OUTPUT Profile #full flow 

E.G. Elev (ft) 1446.98 Element Left OB Channel Right OB 
Vel Head (ft) 0.01 Wt. n-Val. 0.050 
W.S. Elev (ft) 1446.97 Reach Len. (ft) 
Crit W.S. (ft) 1446.65 Flow Area ( sa  ftl 608.10 
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E.G. Slope (ftlft) 0.003401 Area lsq ft) 
Q Total lcfs) 510.00 Flow (Cfs) 
Top Width (ft) 1806.37 Top Width ift) 

e Vel Total (ftls) 0.84 ~ v g .  vel. lftls) 
Max Chl Dpth (ft) 0.97 Hydr. Depth (ft) 
Conv. Total (cfsl 8745.3 Cotlv. lcfs) 
Length Wtd. (ft) wected Per. Ift) 
Min Ch El lfe) 1447.10 shear (Iblsq ft) 
Alpha 1.00 stream Power ilblft s )  
Frctn Loss ( f  t) cum Volume (acre-ft) 
C & E LOSS (ft) cum SA (acres) 

FLOW DISTRIBUTlON OUTPUT Profile #one third flow 

Left Sta Right Sta Flow Area W.P. 
ift) ift) lcfs) isq ft) (ft) 
10995.40 11273.20 11.21 19.04 83.39 
11273.20 11551.00 115.36 124.76 277.80 

FLOW DISTRIBUTION OUTPUT Profile #two third flow 

Left Sta Right Sta Flow Area W.P. 
lit) lft) (c~s) (Sq ft) (ft) 
10995.40 11273.20 30.43 40.47 117.99 
11273.20 11551.00 214.30 183.90 277.80 

Warning: Divided flow computed for this cross-section. 

FLOW DISTRIBUTION OUTPUT Profile #full flow 

Left Sta Riuht Sta Flow Area W.P 

% Conv. 

% Conv. 

Hydr D. Velocity 
Ift) Ift/S) 
0.23 0.59 
0.45 0.92 
0.11 0.36 

Hydr D. Velocity 
(ft) LftIS) 
0.34 0.75 
0.66 1.17 

Hydr D. Velocity 
ift) lftls) 
0.42 0.80 
0.81 1.24 
0.26 0.58 
0.15 0.40 
0.17 0.44 
0.25 0.57 
0.33 0.68 

SUMMARY OF MANNING'S N VALUES 

River:Queen Creek 

Reach River Sta. nl n2 n3 

SPRR- R overbank 13.350 .05 .035 .05 
SPRR- R overbank 13.307 .05 .035 .05 
SPRR- R overbank 13.212 .05 .035 .05 
SPRR- R overbank 13.118 .05 .035 .05 
SPRR- R overbank 13.023 .05 .35 .05 
SPRR R overbank 12.929 .05 ,035 .05 
SPRR- R overbank 12.827 .05 ,035 .05 

SUMMARY OF REACH LENGTHS 

Rlver: Queen Creek * 
Reach River St?.. Left Channel Right 

SPRR- R overbank 13.350 240 225.45 220 
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SPRF- R overbank 13.307 
SPRR- R overbank 13.212 
SPRR- R overbank 13.118 
SPRR- R overbank 13.023 
SPRR- R overbank 12.929 
SPRR- R overbank 12.827 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: Queen Creek 

Reach River Sta. Contr . Expan. 

SPRR R overbank 13.350 .1 -3 
SPRR- R overbank 13.307 .1 .3 
SPRR- R overbank 13.212 .1 .3 
SPRR- R overbank 13.118 .1 .3 
SPRR- R overbank 13.023 .1 .3 
SPRR- R overbank 12.929 .1 .3 
SPRR- R averbank 12.827 .1 .3 

Downstream Right Overbank. Three Flows 
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Profile Output Table - Standard Table 1 

Reach River Sta Q Total Min 
ICfS) 

Ch El W.S. 
(ft) 

Elev Crit W.S. E.G. 
lft) lft) 

Elev E.G. Slope Vel Chnl 
(ft) (ftlft) IftIS) 

Flow Area Top Width Froude # Chl 
IS@, ft) (ft) 

614.62 1042.01 

1705.56 3110.73 

2500.74 3302.19 

SPRR- R overbank 13.350 600.00 
0.00 
SPRR- R overbank 13.350 3340.00 

0.00 
SPRR- R overbank 13.350 6550.00 

0.00 

SPRR- R overbank 13.307 600.00 
0.00 
SPRR- R overbank 13.307 3340.00 

0.00 
SPRR- R overbank 13.307 6550.00 

0.00 

SPRR- R overbank 13.212 600.00 
0.00 
SPRR- R overbank 13.212 3057.00 

o . o n  .... 
SPRR- R overbank 13.212 5515.00 

0.00 

SPRR- R overbank 
0.00 
SPRR- R overbank 

0.00 
SPRR- R overbank 

SPRR- R overbank 
0.00 
SPRR- R overbank 

0.00 
SPRR- R overbank 

0.00 

SPRR- R overbank 
0.00 
SPRR- R overbank 

0.00 
SPRR- R overbank 

0.00 

SPRR- R overbank 
0.00 
SPRR- R overbank 

0.00 
SPRR- R overbank 

0.00 
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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 Channel Q Right Top Width 
lft) (ft) (ft) (ft) lft) (cfs) (cfs) ICfS) (ft) 

SPRR- R overbank 13.350 
SPRR- R overbank 13.350 
SPRR- R overbank 13.350 

SPRR- R overbank 13.307 
SPRF- R overbank 13.307 
SPRF- R overbank 13.307 

SPRR- R overbank 13.212 
SPRR- R overbank 13.212 
SPRR- R overbank 13.212 

SPRF- R overbank 13.118 1450.42 1450.26 0.16 0.45 0.05 
SPRF- R overbank 13.118 1451.00 1450.74 0.26 1.37 0.07 
SPRR- R overbank 13.118 1451.45 1451.25 0.20 1.58 0.05 

SPRR- R overbank 13.023 
SPRR- R overbank 13.023 
SPRR- R overbank 13.023 

SPRR- R overbank 12.929 
SPRR- R overbank 12.929 
SPRF- R overbank 12.929 

SPRF- R overbank 12.827 1446.62 1446.61 0.01 
SPRR- R overbank 12.827 1446.83 1446.82 0.01 
SPRR- R overbank 12.827 1446.98 1446.97 0.01 

Profile Output Table - Hydratable 

Reach River Sta Q Total W.S. Elev Trvl m e  Chl Tnrl m e  Avg Vel Chnl Vel Total Max Chl Dpth Hydr Depth 
( ~ £ 5 )  iftl (hrs) (hrsl (ft/s) lft/s) lftl (ft) 

SPRR- R overbank 13.350 
SPRR- R overbank 13.350 
SPRR- R overbank 13.350 

SPRR- R overbank 13.307 
SPRR- R overbank 13.307 
SPRF- R overbank 13.307 

SPRR- R averbank 13.212 600.00 1452.28 0.00 
SPRR- R overbank 13.212 3057.00 1453.15 0.00 
SPRR- R overbank 13.212 5515 .OO 1453.61 0.00 

SPRR- R overbank 13.118 510.00 1450.26 0.00 
SPRR- R overbank 13.118 2073.00 1450.74 0.00 
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S P R l  R overbank 13.118 3489.00 1451.25 0.00 0.33 

SPRR- R overbank 13.023 413.00 1448.98 0 . 0 0  0.38 
S P R l -  R overbank 13.023 1314.00 1449.53 0.00 0 . 3 0  
SPRR- R overbank 13.023 1949.00 1449.80 0 .00  0.27 

SPRR- R overbank 12.929 
SPRR- R overbank 12.929 
SPRR- R overbank 12 .929  

SPRR- R overbank 12.827 
SPRF- R overbank 12.827 
SPRF- R overbank 12.827 
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SPRR BridgeOverbank(thiee flows) T h r e e f l o w s S ~ ~ ~  right sideaverbank OW012002 2:?4:18 PM 
- 

SPRR Bndge Overbank (threaflaws) Three flows SPRR right Eide averbank 0312012WZ 2:34:18 PM 

I River = Queen Creek Reach = SPRR- R overbank new cross section #8 RS = 13.350 River = Queen Creek Reach = SPRR- R overbank new cross section #7 RS = 13.307 I 

Station (ft) 

SPRR Bridge Overbank (three flaws) Three flaws SPRR right side overbank W12W2002 2:34:18 PM 

River = Queen Creek Reach = SPRR- R overbank new cross section #6 RS = 13.212 

1460 Legend 

WS two third flow 

' '. 11 X 1 WS one thlrd flow 1 
. 

Ground 
- A 1 

lneff 

Bank Sta 

1458 

1456 

1454 WS two third flow 

WS one third flow 
1452 

1450 

1448 

1446 

1444 

1442 

Station (ft) 

SPRR Bridge Overbank (three flows) Three Hows SPRR right side averbank O~OiZ002 2:34:18 PM 

River = Queen Creek Reach = SPRR- R overbank new crass sedion #5 R S  = 13.118 

I Stat ion Iftl Station lftl I 



SPRR Bndge Overbank (three naws) Three tiowr SPRR r i g ~  side overbank mr2oizmz 2:34:18 PM SPRR Btidge Overbank (three flows) Three flows SPRR right side overbank O ~ I Z O ~ ~ W Z  Z : % ~ P M  

I River = Queen Creek Reach = SPRR- R overbank new cmss section #4 RS = 13.023 ~ i v e r  = ~ u e e n  creek  each = SPRR- R overbank cutcrods reclion 113. cemer statim 100 RS = 12.929 I 

Station (ft) 

SPRR Bridge Overbank (three Oows) Three liows SPRR right ride overbank 0 m W W 2  2:34:18 PM 

River = Queen Creek Rsach = SPRR- R overbank cut from map section 25 (02 area drainag RS = 12.827 

1452 Legend 

1450 WS full flow 

WS two third flow 

1448 WS one third flow 

Ground 
.......................... ........................ 

1446 

Bank Sta 
1444 

1442 

1440 

1455 

1450 
W S  two third flow 

1445 WS one Ulird flow 

- 
& 1440 
c 
0 .- .. m > 
2 1435 
W 

1430 

Station (ft) 

Station (ft) I 





HEC-RAS Version 3.0.1 Mar 2001 
U.S. Army Corp of Engineers 
Hydrologic Engineering Center 
609 Second Street, Suite D 

Davis, California 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: Rittenhouse Railroad - three flow 
Project File : RHRR3flo.prj 
Run Date and Time: 03/20/2002 3:01:26 PM 

Project in English units 

Three Flow Scenario 

Split flow along east side of railroad 

Model ~~~ ~ ~~~ 

Vertical Datum: 1929 NGVD 
Cross section data obtained based on the Topo map SECTION 25 T.2S.. R.7E 
for QUEEN CREEK AREA DRAINAGE MASTER STUDY I FCDMC October 19, 1986.1 

Starting Water Surface Elevations were obtained hy slope area method. 
A slope of 0.004 ft/ft was used as the downstream boundary condition. 

FCD 98-33 

Michael Baker Jr., Inc. 0312002 

The data and assumptions used to develop this model are adequate for 
conceptual purposes but not for design purposes. Therefore this model should 
not be used directly for the design and construction of channel improvements 
without more detailed study and information. 

PLAN DATA 

Plan Title: Plan 02 
Plan File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\JanO902\HEC-RAS\RHRR3flo.p02 

Geometry Title: Railroad 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\JanO902\HEC- 

RAS\RHRR3flo.g01 

Flow Title : Flow 02 
Flow File : m:\Folders from V\Fcdspill\TaskB\Rittenhouse\Submittal\Jan0902\HEC- 

RAS\RHRR3flo.f02 

Plan Description: 
Three flwo scenario, along east side of railroad 

Plan Sunrmary Information: 
Number of: Cross Sections = 17 Mulitple Openings = 0 

Culverts = 0 Inline Weirs = 0 

Rinenhouse FRS Along the SPRR, Three Fows 
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Bridges = 0 

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

Computation Options 
Critical depth computed only where necessary 
Conveyance Calculation Method: At breaks in n values only 
Friction Slope Method: Average Conveyance 
Computational Flow Regime: Mixed Flow 

FLOW DATA 

Flow Title: Flow 02 
Flow File : m:\Folders from V\Fcdspill\TaskB\Rittenhou~e\Submittal\JanO902\HEC-RAS\RHRR3flo.fO2 

Flow Data lcfsl 

River Reach RS PF 1 PF 2 PF 3 
Railroad East 9.90530 130 300 2980 

Boundary Conditions 

River Reach Profile 

Railroad East PF 1 

Upstream Downstream 

Normal S = .004 Normal S = .004 

GEOMETRY DATA 

Geometry Title: Railroad 
Geometry File : m:\Folders from V\Fcdspill\TaskB\Rittenhou~e\Submittal\Jan09O2\HEC-~S\RH~3flo.g0l 

CROSS SECTION RIVER: Railroad 
REACH: East RS: 9.90530 

INPUT 
Description: 
Station Elevation Data nun= 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9900 1448.5 9910 1448.2 9940 1446 10000 1446 10020 1446 
10120 1446.5 10250 1446 10520 1446 10730 1446.5 11320 1447.5 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9900 .05 9910 .035 10120 .05 

Bank Sta: Left Right 
9910 10120 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head ift) 
W.S. Elev (ft) 
Crit W.S. lft) 
E.G. Slope (ft/ft) 
Q Total icfs) 
Top Width (ft) 
Vel Total Iftls) 

Lengths: Left Channel Right Coeff Contr. Expan 
1000 1000 1000 .I .3 

Profile #PF 1 

1446.29 Element Left OB Channel Right OB 
0.02 Wt. n-Val. 0.035 0.050 

1446.28 Reach Len. ift) 1000.00 1000.00 1000.00 
1446.16 Flow Area (so £ti 30.29 100.64 . . 
0.006994 Area (sqft) 
130.00 Flow (cfs) 
597.08 Top Width (ft) 
0.99 ~ v g .  vel. (ft/sl 

e Max Chl Dpth (ft) 0.28 ~ydr. Depth Ift) 0.22 0.22 
Conv. Total lcfs) 1554.5 Con". icfs) 465.4 1089.1 
Length Wtd. Ift) 1000.00 Wetted Per. lft) 139.08 458.01 
Min Ch El lft) 1446.00 Shear ilblsq ft) 0.10 0.10 
Alpha 1.08 Stream Power ilb/ft s )  0.12 0.09 
Frctn Loss (ft) 5-14 Cum Volume (acre-ft) 44.13 18.21 
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c & E Loss ift) 0.01 Cum SA (acres) 111.50 51.61 

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 OUTPUT Profile XPF 2 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev ift) 
Crlt W.S. ift) 
E.G. Slope ift/ft) 
Q Total (cfs) 
Top Width 1 ft) 
Vel Total ift/s) 
Max Chl Dpth ift) 
Conv. Total icfsl . . 
Length Wtd. ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss lft) 
C & E LOSS ift) 

1446.48 Element Left OB Channel Right OB 
0.02 Wt. n-Val. 0.035 0.050 

1446.45 Reach Len. (ft) 1000.00 1000.00 1000.00 
1446.26 Flow Area isq ft) 57.67 190.46 
0.006013 Area (sq ft) 57.67 190.46 
300.00 Flow Icfs) 90.16 209.84 
752.31 Top Width (ft) 176.18 576.13 
1.21 Avg. Vel. (ft/s) 1.56 1.10 
0.45 Hydr. Depth ift) 0.33 0.33 

3868.9 Conv. (cfs) 1162.7 2706.2 
1000.00 Wetted Per. ift) 176.20 576.13 
1446.00 Shear llb/sq it) 0.12 0.12 

1.08 Stream Power ilb/ft s) 0.19 0.14 
4.69 Cum Volume (acre-ft) 73.26 31.76 
0.01 Cum SA (acres) 130.46 85.10 

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 OUTPUT Profile WPF 3 

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

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area isq ft) 
Flow icfs) 
Top Width (ft) 
Ava. Vel. (ft/s) 
~ y d r .  Depth (£ti 
Conv. (cfs) 
Wetted Per. (ft) 
shear (lh/sq ft) 
stream Power (lb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres1 

Left OB Channel 
0.035 

1000.00 1000.00 
264.04 
264.04 
861.65 
200.71 
3.26 

Riaht OB 

Warning: The cross-section end points had to be extended vertically for the computed water surface 
warning:  he energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

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

LATERAL WEIR 
REACH: East 

RIVER: Railroad 
RS: 9.810605 

INPUT 
Description: Lateral Weir 
Lateral weir position = Left overbank 
Distance from Upstream XS = 0 
Deck/Roadway Width . . 20 
Weir Coefficient - - 3 
Weir Flow Reference = Energy Grade 
Weir Embankment Coordinates num = 7 

Sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
0 1448.5 1000 1445.3 2000 1440.5 3170 1438.8 4490 1432.7 

6390 1426 7740 1421.5 

Weir crest shape = Broad Crested 

a LATERAL WEIR/SPILLWAY OUTPUT Profile #PF 1 

E.G. US. (ft) 1446.29 Weir Max Depth lft) 
W.S. US. (ft) 1446.28 Weir Avg Depth (ft) 
E.G. DS ift) 1418.60 Weir Submerg 0.00 
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W.S. DS lftl 1418 .56  Min El Weir Flow (ft) 1421.50  
Q US lcfs) 130 .00  Wr TOP Wdth lft) 
Q Leaving Total lcfs) 0 . 0 0  ~otal- ate Flow lcfs) 
Q DS lcfs) 1 3 0 . 0 0  Gate Group Q lcfs) 

0 . 0 0  Gate Open Ht lft) 
0 . 0 0  Gate #Open 

Wr Flw Area lsq it) Gate Area lsq ft) 
Weir Sta US lft) 
Weir Sta DS lft) 

Gate Submerg 
Gate Invert lft) 

LATERAL WEIRISPILLWAY OUTPUT Profile #PF 2 

E.G. US. lft) 1 4 4 6 . 4 8  Weir Max Depth lft) 
W.S. US. (ft) 1 4 4 6 . 4 5  Weir Avg Depth lft) 
E.G. DS lft) 1419 .07  Weir Submerg 0.00 
W.S. DS lft) 1 4 1 9 . 0 1  Min El Weir Flow (ft) 1421.50  
Q US (cfs) 3 0 0 . 0 0  Wr Top Wdth lft) 
Q Leaving Total (cfs) 0 . 0 0  Total Gate Flow lcfs) 
Q DS lcfs) 3 0 0 . 0 0  Gate Group Q lcfs) 
Per, Q Leaving 0 . 0 0  Gate Open Ht Ift) 
Q Weir (cfs) 0 . 0 0  Gate #Open 
Wr Flw Area lsq ft) Gate Area lsq ft) 
Weir Sta US lft) Gate Submerg 
Weir Sta DS (£1) Gate Invert lft) 

LATERAL WEIRlSPILLWAY OUTPUT Profile #PF 3 

E.G. US. (ft) 1 4 4 7 . 6 0  Weir Max Depth (ft) 0.51  
W.S. US. (ft) 1447 .52  Weir Avg Depth (ft) 0.25 
E.G. DS lft) 1420 .78  Weir Submerg 0.00 
W.S. DS (ft) 1420 .63  Min El Weir Flow (ft) 1421.50  
Q US (cfs) 2980 .00  Wr Top Wdth Ift) 541.72 
Q Leaving Total (cfs) 235 .49  Total Gate Flow (cfs) 
Q DS (cfs) 2748.94  Gate Group Q lcfs) 
Per, 0 Leavino 7 . 7 5  Gate O ~ e n  Ht ift) . . 

235 .49  Gate #Open 
wr Flw Area (sq ft) 137.64  Gate Area lsq ft) 

1651 .25  Gate Submerg 
Weir Sta DS lft) 2192.97  Gate Invert lft) 

CROSS SECTION RIVER: Railroad 
REACH: East RS: 9 . 7 1 5 9 1  

INPUT 
Description: 
Station Elevation Data nun= 11 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9930 1445.3  9940  1 4 4 5  10000 1 4 3 9 . 5  10090  1442  10700  1444 

11550 1445.5  12140  1 4 4 6  12500 1 4 4 7  12505 1447 .5  12510 1447 .3  
12660 1447.7  

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

9930 .05  9940  . 035  10090 .05  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9940 10090  1000 1 0 0 0  1000  .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 1 4 4 1 . 1 5  Element Left OB Channel Right OB 
Vel Head (£1) 0 . 0 8  Wt. n-Val. 0.035 
W.S. Elev lft) 1441 .07  Reach Len. (ft) 1000.00  1000.00 1000.00  
Crit W.S. lft) Flow Area isq ft) 57.54 
E.G. Slope Iftlft) 0 . 0 0 3 9 3 0  Area lsq ft) 57.54 
Q Total lcfs) 1 3 0 . 0 0  Flow lcfs) 130.00 
TOD Width (ftl 73 .47  Ton Width lftl 73.47  
vei Total (ft/s~ 2 . 2 6  ~ v o .  vel. ift/s~ a - 
Max Chl Dpth lft) 1 . 5 7  Hydr. Depth (£1) 
conv. Total (cfs) 2 0 7 3 . 8  Conv. (cfs) 
Length Wtd. lft) 1000 .00  Wetted Per. lft) 
Min Ch El (ft) 1439 .50  Shear (Ib/sa ft) 
Alpha 1 . 0 0  stream pow& (lbfft s )  0.43 
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Frctn Loss (ftl 
C & E LOSS (ft) 

3 . 3 8  Cum Volume (acre-ftl 
0 . 0 0  Cum SA (acres) 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF 2  

E.G. Elev (ftl 
Vel Head (ft) 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ftlft) 
Q Total Icfs) 
Top Width (ftl 
Vel Total (ftlsl 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 
C k E Loss (ftl 

1 4 4 1 . 7 8  Element 
0 . 1 2  Wt. n-Val. 

1 4 4 1 . 6 6  Reach Len. (ft) 
Flow Area (sq ft) 

0 . 0 0 3 7 5 6  Area lsq ft) 
3 0 0 . 0 0  Flow (cfs) 
1 0 1 . 3 9  Top Width (ftl 

2 . 7 4  Avg. Vel. (ftls) 
2 . 1 6  Hydr. Depth (ftl 

4 8 9 5 . 3  Conv. (cfsl 
1 0 0 0 . 0 0  Wetted Per. (ft) 
1 4 3 9 . 5 0  Shear (Ihlsq ft) 

1 . 0 0  Streampower (Iblfts) 
3 . 3 5  Cum Volume (acre-ft) 
0 . 0 0  Cum SA (acres) 

Left 08 Channel Right OB 
0 . 0 3 5  

1 0 0 0 . 0 0  1 0 0 0 . 0 0  1 0 0 0 . 0 0  

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m). between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ftl 
Crit W.S. lft) 
E.G. Slope (ftlft) 
Q Total (cfsl 

0 Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Con". Total lcfs) 
Lenatb Wtd. lft) 
~in-ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E L O S 5  (ft) 

Profile WPF 3  

1 4 4 4 . 3 5  Element Left OB 
0 . 2 2  Wt. n-Val. 

1 4 4 4 . 1 4  Reach Len. (ftl 1 0 0 0 . 0 0  
Flow Area (sq ftl 

0 . 0 0 2 6 2 6  Area lsa fti . .  . 
2 9 8 0 . 0 0  Flow Icfs) 

8 2 6 . 9 3  Top Width (ft) 
2 . 6 6  Avg. Vel. (ftls) 
4 . 6 3  Hydr. Depth (ft) 

5 8 1 5 6 . 8  conv. Icfs) 
1 0 0 0 . 0 0  Wetted Per. (ft) 
1 4 3 9 . 5 0  Shear (Iblsq ft) 

1 . 9 6  Stream Power (lblft sl 
3 . 3 3  Cum Volume (acre-ftl 0 . 0 7  
0 . 0 2  Cum SA (acres) 0 . 2 5  

Channel 
0 . 0 3 5  

1 0 0 0 . 0 0  
4 2 1 . 8 0  
4 2 1 . 8 0  

Right OB 
0 . 0 5 0  

1 0 0 0 . 0 0  
697 .35  

-- 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 sect'ions. 

CROSS SECTION RIVER: Railroad 
REACH: East RS: 9 . 5 2 6 4 9  

INPUT 
Description: 
Station Elevation Data num= 11 

Sta Elev Sta  lev sta Elev Sta Elev sea Elev 
9880 1 4 4 0 . 5  9 8 9 0  1 4 4 0 . 2  1 0 0 0 0  1 4 3 6  1 0 0 7 0  1 4 4 0  1 0 1 5 0  1 4 3 9 . 6  

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

Mannina's n Values num= 3  - 
Sta n Val Sta n Val Sta n Val 

9880 .05  9 8 9 0  . 0 3 5  1 0 0 7 0  . 0 5  

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

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) @ Vel Head (ft) 
W.S. Elev (ft) 

1 4 3 7 . 7 7  Element 
0 . 0 7  Wt.n-Val. 

1 4 3 7 . 7 0  Reach Len. (ft) 

Left OB Channel Right OB 
0 . 0 3 5  

1 1 7 0 . 0 0  1 1 7 0 . 0 0  1 1 7 0 . 0 0  
Crit W.S. (ft) 1 4 3 7 . 1 7  Flow Area (sq ftl 6 3 . 0 8  
E.G. Slope (ftlft) 0 . 0 0 2 9 3 3  Area (sq ft) 6 3 . 0 8  
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Q Total lcfs) 130.00 Flow lcfs) 
Top Width I ft) 74.24 Top Width lft) 
Vel Total (ftls) 2.06 Avg. Vel. (ftlsl 
Max Chl Dpth lftl 1.70 Hydr. Depth lft) 
Conv. Total lcfs) 2400.4 Conv. lcfs) 
Length Wtd. lft) 1170.00 Wetted Per. lft) 
Min Ch El lft) 1436.00 Shear Ilblsq ft) 
Alpha 1.00 Stream Power llblft s )  
Frctn Loss (ft) 4.50 Cumvolume lacre-ft) 
C & E Loss lft) 0.01 Cum SA (acres) 

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

CROSS SECTION OUTPUT Profile #PF 2 

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

Element Left OB Channel Right OB 
Wt. "-Val. 0.035 
Reach Len. (ft) 1170.00 1170.00 1170.00 
Flow Area lsq ft) 117.06 
Area I sq ft) 117.06 
Flow Ic~s) 300.00 
Top Width lft) 101.14 
Avg. Vel. (ftls) 2.56 
Hydr. Depth (ft) 1.16 
Conv. lcfs) 5474.3 
Wetted Per. lft) 101.25 
shear Ilblsq ft) 0.22 
stream Power (lblft s )  0.56 
Cum Volume (acre-ft) 68.74 29.57 
Cum SA (acres) 124.95 78.49 

warning:   he energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section.  his may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT 

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

Profile BPF 

Element Left OB Channel Right OB 
Wt. n-Val. 0.050 0.035 0.050 
Reach Len. Ift) 1170.00 1170.00 1170.00 
Flow Area lsq ft) 2.80 462.36 300.90 
Area (sq ft) 2.80 462.36 300.90 
Flow lcfs) 2.34 2445.14 383.94 
Top Width lft) 10.00 180.00 579.52 
Ava. Vel. Iftlsl 0.84 5.29 1.28 

. . ~ ~~~ ~ ~ ~ - -  

Conv. (cfs) 35.3 36790.3 5776.9 
Wetted Per. (ft) 10.13 180.19 579.52 
Shear llblsq it) 0.08 0.71 0.14 
Stream Power llblft s )  0.06 3.74 0.18 
Cum Volume (acre-ft) 0.04 253.76 182.65 
Cum SA (acres) 0.13 200.42 239.25 

Warning: The cross-section end points had to be extended vertically for the computed water surface 
warning: The energy loss was greater than 1.0 ft 10.3 m). between the current and previous cross 

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

CROSS SECTION RIVER: Railroad 
REACH: East RS: 9.30492 

INPUT 
Description: 
Station Elevation Data nun= 9 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9950 1438.8 9960 1438.5 10000 1431 10040 1434 10120 1434.5 
10850 1436 11330 1438 11450 1438 12160 1437.8 

Manning's n Values num= 3 
Sta n Val 
9950 

Sta n Val Sta n Val 
.05 9960 ,035 10850 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9960 10850 1320 1320 1320 .1 -3 
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CROSS SECTION OUTPUT Profile #PF 1 

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

132.64 Flow Area isq ft) 
0.005266 Area isq ft) 
130.00 Flow Icfs) 
39.16 Topwidthlft) 
3.17 Avg. Vel. iftls) 
2.10 Hydr. Depth ift) 

1791.5 Conv. icfs) 
1320.00 Wetted Per. (ft) 
1431.00 Shear ilb/sq ft) 

1.00 Stream Power iIb/ft s)  
4.23 Cum Volume (acre-ft) 
0.02 CumSA (acres) 

Channel Right OB 
0.035 

1320.00 1320.00 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lft) 
Vel Head (ft) 
W.S. Elev ift) 
Crit W.S. ift) 
E.G. Slope iftlft) 
Q Total (cfs) 
Top Width ift) 
Vel Total ift/s) 
Max Chl m t h  iftl 
Conv. TO& Icfs) 
Length Wtd. ift) 
Mln Ch El ift) Alpha 

Frctn Loss lft) 
C & E LOSS ift) 

1434.17 Element 
0.21 Wt.n-Val. 

1433.96 Reach Len. lftl 
Flow Area lsq ft) 

0.004456 Area isq ft) 
300.00 Flow icfs) 
55.28 Top Width ift) 
3.66 Avg. Vel. iftls) 
2.96 Hydr. Depth lft) 

4494.1 Conv. Icfs) 
1320.00 Wetted Per. lft) 
1431.00 Shear llb/sg ft) 

1.00 Stream Power (Ib/ft s)  
4.21 Cum Volume (acre-ft) 
0.02 CumSA (acres) 

Left OB Channel Right OB 
0.035 

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

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lft) 
Vel Head 1 ftl . . 
W.S. Elev lft) 
Crit W.S. ift) 
E.G. Slope (ftlft) 
Q Total lcfs) 
TOP Width lft) 
vei Total ~ft/s) 
Max Chl Dpth lft) 
Conv. Total lcfs) . . 
Length Wtd. ift) 
Min Ch El ift) 
Alpha 
Frctn Loss ift) 
C & E LOSS ift) 

1436.23 Element 
0.12 Wt.n-Val. 

1436.11 Reach Len. ift) 
1435.50 Flow Area isq ft) 
0.003670 Area isq ft) 
2748.94 Flow (cfs) 
902.87 Top Width lft) 
2.78 Avg. Vel. iftls) 
5.11 Hydr. Depth ift) 

45378.6 Conv. icfs) 
1320.00 Wetted Per. ift) 
1431.00 Shear ilb/sq ft) 

1.00 Stream Power IIbIft s )  
4.11 Cum Volume lacre-ft) 
0.01 Cum SA iacresl 

Left OB Channel 
0.035 

1320.00 1320.00 
987.84 
987.84 

Right OB 
0.050 

1320.00 
1.37 

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: Railroad 
REACH: East 

INPUT 

RS: 9.05493 

Description: 
Station Elevation Data nun= 8 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
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Manning's n Values n m =  3 , 
Sta n Val 
9940 

Sta n Val Sta n Val 
.05 9950 ,035 10030 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9950 10030 1900 1900 1900 .1 .3 

CROSS SECTION OUTPUT Profile #PF 

E.G. Elev ift) 
Vel Head i f  tl 
W.S. Elev ift) 
Crit W.S. Iftl 

Element Left OB Channel Right OB 
Wt. n-Val . 0.035 
Reach Len. ift) 1900.00 1900.00 1900.00 
Flow Area isq ft) 
Area I s m  ftl E.G. Slope ift/ft) 

Q Total lcfs) 
Top Width ift) 
Vel Total (ftls) 

. >  . 
Flow (cfs) 
Top Width iftl 
Avg. Vel. iftls) 
Hydr. Depth (ft) 
Conv. icfs) 
Wetted Per. iftl 
Shear i lb/ sq ftl 
stream Power ilblft sl 
Cum Volume (acre-ft) 
Cum SA (acres) 

Max Chl Dpth i ft) 
Conv. Total lcfs) 
Length Wtd. ift) 
Min Ch El lft) 
Alpha 
Frctn Loss lft) 
C & E Loss iftl 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 
Vel Head ift) 
W.S. Elev ift) 
Crit W.S. Ift) 
E.G. Slope ift/ft) 

Element  eft OE 
Wt. n-Val. 
Reach Len. ift) 1900.00 3 
Flow Area (sq ftl 
Area (sq ft) 
Flow (cfs) 
Top Width (ft) 
Avg. Vel. (ftls) 
Hydr. Depth ift) 
conv. lcfsl 
Wetted Per. ift) 
shear i lbl sq f t I 
Stream Power ilb/ft sl 
Cum Volume iacre-ft) 
Cum SA (acres) 

Channel Right OB 
0.035 

.900.00 1900.00 
99.94 
99.94 
300.00 
57.09 
3.00 

Q Total lcfs) 
Top Width (ft) 
Vel Total iftls) 
Max Chl Dpth iftl 
Conv. Total icfs) 
Length Wtd. Iftl 
Min Ch El (ft) 
Alpha 
Frctn Loss iftl 
C & E Loss (ftl 

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. 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev (ft) 
Crit W.S. Ift) 
E.G. Slope lft/ft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total Iftls) 
Max Chl Dpth lft) 
Conv. Total Icfsl 

1432.12 Element Left OB Channel 
0.17 Wt. n-Val. 0.035 

1431.94 Reach Len. iftl 1900.00 1900.00 

Right OB 
0.050 

1900.00 
Flow Area isa ftl 244.21 . 

0.002669 Area isq ftl 
2748.94 Flow icfs) 
869.20 Topwidth iftl 

5.64 ~ ~ d r .  Depth (ft) 
53204.8 Conv. lcfs) 
1900.00 Wetted Per. lft) 
1426.30 Shear ilblsq ftl 

2.04 Stream Power ilblft sl 
6.27 Cum Volume iacre-ftl 
0.02 Cum SA (acres) 

Length Wtd. Ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss ift) 
C & E Loss (it) 
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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: Railroad 
REACH: East RS: 8.69508 

INPUT 
Descri~tion: 
Station Elevation Data n m =  5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9940 1426 9950 1425.7 10000 1420.3 10070 1424.5 11640 1425.6 

Manning's n Values num= 3 
Sta n Val Sta n Val sea n Val 
9940 .05 9950 ,035 10070 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9950 10070 1350 1350 1350 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lft) 1422.22 
Vel Head lft) 0.16 
W.S. Elev lft) 1422.06 
Crit W.S. lft) 1421.74 
E.G. Slope Iftlft) 0.006964 
Q Total lcfs) 130.00 
Top Width lft) 45.58 
Vel Total lft/s) 3.24 
Max Chl Dpth lft) 1.76 
Conv. Total lcfs) 1557.8 
Length Wtd. lft) 1350.00 
Min Ch El lft) 1420.30 

Element Left OB Channel Right OB 
Wt. n-Val. 0.035 
Reach Len. lft) 1350.00 1350.00 1350.00 
Flow Area lsq ft) 40.07 
Area lsq £t) 40.07 
Flow Icfs) 130.00 
Top Width lft) 45.58 
Ava. Vel. Iftls) 3.24 
~ydr. Depth lft) 
Conv. lcfs) 
Wetted Per. (ft) 
Shear Ilblsq ft) 
stream Power llb/ft s )  
Cum Volume lacre-ft) 36.73 17.06 

C & E LOSS lft) 0.03 CumSA (acres) 102.69 46.35 

8 Warnlng: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or qreater than 1.4. This may indicate the need for additional cross sections 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lft) 1422.98 Element Left OB 
Vel Head lft) 0.23 Wt.n-Val. 
W.S. Elev lft) 1422.75 Reach Len. lft) 1350.00 
Crit W.S. lft) Flow Area lsq ft) 
E.G. Slooe iftlftl 0.006270 Area isa ft) . . .  . . -  . 
Q Total lcfs) 300.00 Flow lcfs) 
Top Width lft) 63.61 Top Width lft) 
Vel Total lft/s) 3.84 Avg. Vel. lft/s) 
Max Chl Dpth lft) 2.45 Hydr. Depth Ift) 
Conv. Total lcfs) 3788.7 Conv. lcfs) 
Length Wtd. lft) 1350.00 Wetted Per. lft) 
Min Ch El lft) 1420.30 Shear lIb/sq ft) 
Alpha 1.00 stream Power llb/ft s )  
Frctn Loss lft) 3.86 Cum Volume lacre-ft) 
C & E Loss lft) 0.05 Cum SA (acres) 

Channel Right OB 
0.035 

1350.00 1350.00 
78.04 
78.04 

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 OUTPUT Profile QPF 3 

E.G. Elev lft) 1425.83 Element Left OB Channel Right OB 
Vel Head lft) 0.34 Wt.n-Val. 0.035 0.050 
W.S. Elev lft) 1425.50 Reach Len. lft) 1350.00 1350.00 1350.00 
Crit W.S. lft) 1425.45 Flow Area lsq ft) 341.53 705.83 
E.G. Slope lft/ft) 0.004178 Area lsq ft) 341 -53 705.83 
Q Total lcfs) 2748.94 Flow lcfs) 1897.99 850.96 
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Top Width (ft) 
Vel Total (ftlsl 
Max Chl Dpth Iftl 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS (ft) 

1537.56 Top Width (ft) 
2.62 Avg. Vel. (ftls) 
5.19 Hydr. Depth Iftl 

42530.8 Conv. (cfs) 
1350.00 Wetted Per. Iftl 
1420.30 Shear llb/sq ft) 

3 .16  stream Power (Iblft sl 
5 . 0 0  Cum Volume (acre-ftl 
0 . 0 6  Cum SA (acres) 

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: Railroad 
REACH: East RS: 8 .43940  

INPUT 
Description: 
station Elevation Data num= 6  

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9960 1421 .5  9970 1421 .2  10000 1416.3  10030 1418 10600 1420  

11430 1421 .8  

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

9960 .05 9970 ,035 10030 .05  

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Exyan 
9970 10030 1 5 7 5  1575  1575 .1 . 3  

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Ift) 1418.60 Element Left OB Channel Rioht OR . . ~~~ ~ ~~~~~~~~~-~~ ~ - d - ~ -  - -  
Vel Head lft) 0 .05  Wt. n-Val. 0 .035  0 .050 
W.S. Elev lft) 1418.56 Reach Len. (ft) 1575.00 1575.00 1575 .00  
Crit W.S. (ft) 1417.79  low Area (sg ft) 57 .72  43.92 
E.G. Slope Iftlft) 0  ,001387 Area (sq ft) 57 .72  4 3 . 9 2  
Q Total ICfS) 130.00 Flow ICES) 1 0 9 . 3 1  2 0 . 6 9  
Top Width (ft) 
Vel Total (ft/sl 
Max Chl Dpth if tl 
Conv. Total (cfsl 
Length Wtd. (ft) 
Min Ch El lft) 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ft) 

. . 
1 . 2 8  A";. Vel. (ftlsl 
2.26 Hydr. Depth (ft) 

3490 .5  Conv. (cfsl 
1575.00 WettedPer. (ft) 
1416.30 Shear (lb/sq ft) 

1 . 8 7  Stream  owe; llb/ft s) 
5.84 Cum Volume (acre-ft) 
0 . 0 1  Cum SA (acres) 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0 . 7  or greater than 1 . 4 .  This may indicate the need for additional cross sections. 

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 OUTPDT Profile #PF 2 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev (ftl 
Crit W.S. Iftl 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width lft) 
Vel Total (ft/s) 
Max Chl Dpth lftl 
Conv. Total (cfs) 
Lenath Wtd. Iftl 
~in-ch El ( ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS lft) 

1419.07 Element 
0.06 Wt.n-Val. 

1419.01 Reach Len. (ft) 
1418 .47  Flow Area #so ftl . * 

0.001630 Area (sq ftl 
300.00 Flow (cfsl 
334.76 Top Width lft) 

1 . 3 4  Avg. Vel. (ft/s) 
2 . 7 1  Hydr.Deoth (ft) 

7431.2 conv. (cis) 
1575 .00  Wetted Per. lft) 
1416.30 Shear (lhlsq ft) 

2.17 Stream Power (lblft r 
6 .00  Cum Volume (acre-ft) 
0 . 0 1  Cum SA (acres) 

Left 0B Channel 
0 .035  

1575.00 1575.00 

Right OB 
0 . 0 5 0  

1575.00 
145 .68  
145 .68  
110 .92  
288.17 

0 .76  
0 . 5 1  

2747.6  
288.17 

0 .05  
0 . 0 4  

2 7 . 3 1  
7 4 . 0 3  

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 OUTPUT 

E.G. Elev lftl 
Vel Head Ift) 
W.S. Elev lft) 
Crlt W.S. (ftl 
E.G. Slope (ftlft) 
Q Total (cfs) 
Too Width lftl 
vei Total iftis~ 
Max Chl Dpth (ft) 
Conv. Total (cfsl 
Length Wtd. (ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ftl 
C & E LOSS (ftl 

Profile #PF 3 

1420.78 Element Left OB Channel 
0.15 Wt. n-Val. 0.035 

1420.63 Reach Len. (ftl 1575.00 1575.00 
1419.96 Flow Area (sq ft) 161.81 
0.003310 Area (sq ft) 161.81 
2748.94 Flow (cfs) 793.18 
917.12 To~WidthIftl 56.51 
2.32 AV;. V ~ I .  iftis~ 
4.33 Hydr. Depth (ftl 

47780.6 Conv. lcfs) 
1575.00 wetted Per. (ft) 
1416.30 Shear (lb/sq ft) 

1.77 Stream Power (Iblft sl 
6.00 Cum Volume (acre-ft) 
0.01 Cum SA (acres1 

Right OB 
0.050 

1575.00 
1020.82 
1020.82 
1955.76 

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: Railroad 
REACH: East RS: 8.17921 

INPUT 
Description: 
Station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9960 1416.8 9970 1416.5 10000 1414 10060 1412 10460 1414 
10810 1415.1 

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

.05 9970 .035 10460 .05 

Bank Sta: Left Riaht Lenaths: Left Channel Rioht Coeff Contr. Eman 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Iftl 
Vel Head (ftl 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope (ftlft) 
Q Total (cfsl 
Top Width f t) 
Vel Total (ftlsl 
Max Chl Dpth. (ft) 
Conv. Total Icfsl 
Length Wtd. i ftl 
Min Ch El (ftl 
Alpha 
Frctn Loss (ft) 

Element 
Wt. n-Val. 
Reach Len. lftl . . 
Flow Area (sq f tl 
Area (sq ftl 
Flow (CfS) 
Top Width (ftl 
Avg. Vel. (ftls) 
Hydr. Depth (ft) 
Conv. lcfs) 
Wetted Per. (ft) 
Shear llblsq ft) 
stream Power (lhlft s )  
Cum Volume (acre-ft) 
Cum SA (acres1 

Left OB Channel Right OB 
0.035 

Warning: The energy equation could not be balanced within the specified number of iterations. The 
program selected the water surface that had the least amount of error between computed 
and assumed values. 

Warning: The 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: 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. 

CROSS SECTION OUTPUT Profile WPF 2 

E.G. Elev lft) 1413.06 Element Left OB Channel Rinht OR 
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E.G. Slope Iftlft) 0.017129 Area lsg ft) 
Q Total lcfs) 300.00 Flow lcfs) 
Top Width let) 206.00 TopWidth lft) 
Vel Total lftls) 3.25 Avg. Vel. (ftls) 
Max Chl Dpth (ft) 0.90 Hydr. Depth lft) 
Conv. Total lcfs) 2292.2 Conv. lcfs) 
Length Wtd. lft) 593.00 Wetted Per. lft) 
Min Ch El lft) 1412.00 Shear Ilblsq ft) 
Alpha 1.00 Stream Power IIhlft s )  
Frctn Loss lft) 0.07 Cumvolume lacre-ft) 
C & E LOSS lft) 0.05 Cum SA (acres) 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev Ift) 1414.78 Element Left OB Channel Right OB 
Vel Head I ft) 0.22 Wt.n-Val. 0.035 0.050 

~ ~~~ 

W.S. Elev lft) 1414.56 Reach Len. lft) 1185.00 593.00 1.00 
Crit W.S. lft) Flow Area lsg ft) 718.77 49.62 
E.G. Slope lft/ft) 0.004426 Area (sq ft) 718.77 49.62 
Q Total lcfs) 2748.94 Flow lcfs) 2707.03 41.91 
Top Width lft) 644.40 TopWidth lft) 466.70 177.70 
Vel Total Iftls) 3.58 Avg. Vel. Iftls) 
Max Chl Dpth lft) 2.56 Hydr. Depth lft) 
Con". Total lcfs) 41322.2 Conv. lcfs) 
Length Wtd. (ft) 588.49 WettedPer. lft) 
Min Ch El let) 1412.00 Shear llb/sq ft) 
Alpha 1.09 Stream Power lIb/ft s )  
Frctn Loss lft) 0.47 Cum Volume (acre-ft) 
C & E LOSS let) 0.06 Cum SA (acres) 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION RIVER: Railroad 
REACH: East RS: 8.02900 

INPUT 
Description: 
Station Elevation Data num= 5 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9930 1414.5 9940 1414.5 9970 1414.5 10530 1410.3 11330 1415.1 

Mannina's n Values num= 3 - 
Sta n Val Sta n Val Sta n Val 
9930 .05 9930 .035 11330 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9930 11330 1 593 1186 .I .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head lft) 
W.S. Elev lit) 
Crit W.S. Iff) 

1412.59 Element Left OB Channel Right OB 
0.00 Wt.n-Val. 0.035 

1412.59 Reach Len. (ft) 1.00 593.00 1186.00 
1410.84 Flow Area lsa ft) 787.32 

E.G. Slope lft/ft) 0.000013 Area lsq ft) 
Q Total Icfs) 130.00 Flow Icfs) 
Top Width lft) 687.31 Top Width (ft) 
Vel Total lft/s) 0.17 Avg. Vel. lft/s) 
Max Chl Dpth (ft) 2.29 Hydr. Depth lft) 
Conv. Total lcfs) 36593.7 Conv. lcfs) 
Length Wtd. lft) 593.00 Wetted Per. lft) 687.33 
Min Ch El lft) 1410.30 Shear llb/sq ft) 0.00 
Alpha 1.00 Stream Power llblft s )  0.00 
Frctn Loss lft) 0.03 Cum Volume (acre-ft) 27.85 15.58 
C & E LOSS (ft) 0.00 Cum SA (acres) 92.41 41.04 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

Note: Hydraulic jump has occurred between this cross section and the previous upstream section 
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CROSS SECTION OUTPUT Profile #PF 2 

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

Element 
Wt. n-Val. 
Reach Len. ft) 
Flow Area isq ftl 
Area (sq ft) 
Flow (c~s) 
Top Width ift) 
Avg. Vel. ift/s) 
Hydr. Depth ift) 
Conv. icfs) 
Wetted Per. (ft) 
Shear ilb/sq ft) 
Stream Power ilb/ft sl 
Cum Volume iacre-ft) 
Cum SA (acres) 

Left OB 

1.00 

Channel 
0.035 
593.00 
1037.84 

Right OB 

1186.00 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

CROSS SECTION OUTPUT Profile #PF 3 

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

Element Lefl 
Wt. n-Val. 
Reach Len. ( f t) 1 
Flow Area (sq ft) 
Area isq ft) 
Flow icfs) 
Top Width ift) 
Avg. Vel. iftls) 
Hydr. Depth ift) 
Conv. icfs) 
Wetted Per. ift) 
Shear ilb/sq ft) 
Stream Power ilb/ft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right OB 
0.035 
593.00 1186.00 
2310.36 

Warning: The conveyance ratio iupstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

CROSS SECTION RIVER : Railroad 
REACH: East RS: 7.87879 

INPUT 
Description: 
Station Elevation Data num= 11 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9900 1414.5 9910 1414.2 9940 1412 10000 1412 10100 1412 
10380 1413.5 10840 1413 11350 1412.8 11900 1412.8 12250 1414 
12350 1414.5 

Manning's n Values mum= 3 
Sta n Val Sta n Val Sta n Val 
9900 .05 9910 .035 10380 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9910 10380 1265 1265 1265 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev ift) 1412.56 Element Left OB Channel Right OB 
Vel Head Ift) 0.02 Wt. n-Val. 0.035 
W.S. Elev ift) 1412.54 Reach Len. ift) 1265.00 1265.00 1265.00 
Crit W.S. ift) 1412.26 Flow Area isq ft) 115.22 
E.G. Slope (ft/ft) 0.002175 Area isg ft) 115.22 
Q Total icfs) 130.00 Flow (cfs) 130.00 
Top Width ift) 267.88 Topwidth Ift) 267.88 
Vel Total ift/s) 1.13 Avg. Vel. lft/s) 1.13 
Max Chl Dpth ift) 0.54 Hydr. Depth ift) 0.43 
Conv. Total icfs) 2787.2 Conv. (cfs) 2787.2 
Length Wtd. (ft) 1265.00 Wetted Per. ift) 267.90 
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Min Ch El lft) 
Aloha 

1412.00 Shear llh/sq ft) 
1.00 StreamPower llb/fts) 
3.87 Cumvolume (acre-ft) 
0.00 Cum SA (acres) 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lft) 
Vel Head If tl 
W.S. Elev lft) 
Crit W.S. lft) 
E.G. Slope lft/ft) 
Q Total lcfs) 
Top Width lft) 
Vel Total lft/sl 
Max Chl Dpth ltt) 
Conv. Total Icfs) 
Length Wtd. Ift) 
Min Ch El (ft) 
Alpha 
Frctn Loss lft) 
C & E LOSS (ft) 

Element 
Wt. n-Val. 
Reach Len. (ft) 
Flow Area (sq ft) 
Area lsq f t) 
Flow ICES) 
Top Width I ft) 
Avg. Vel. lft/s) 
Hydr. Depth lft) 
Conv. (cfs) 
Wetted Per. (ft) 
Shear (lb/sq ft) 
Stream Power IlbIEt s )  
Cum Volume lacre-Et) 
Cum SA (acres) 

Left OB Channel Right OB 
0.035 0.050 

1265.00 1265.00 1265.00 
200.43 15.11 

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 OUTPUT Profile #PF 3 

E.G. Elev (ft) 
Vel Head Ift) 
W.S. Elev lft) 
Crlt W.S. (ft) 
E.G. Slope lft/ft) 
Q Total lcfs) 
Top Width (ft) 
Vel Total (ft/s) 
Max Chl Dpth If t) 
Conv. Total (cfs) 
Length Wtd. (ft) 
Min Ch El lft) 
Aloha 
~rctn Loss lft) 
C & E LOSS lft) 

1413.68 Element Left OB Channel 
0.07 Wt. n-Val. 0.035 

1413.61 Reach Len. Ift) 1265.00 1265.00 
Flow Area lsq ft) 515.45 

0.003530 Area lsq ft) 515.45 
2748.94 Flow ICES) 1398.53 
2217.79 Top Width lft) 461.94 

1.74 Avg. Vel. Iftls) 2.71 
1.61 Hydr. Depth (ft) 1.12 

46270.1 Conv. (cfs) 23540.0 
1265.00 Wetted Per. lft) 462.00 
1412.00 Shear llb/sq Et) 0.25 

1.50 Stream Power (lblft s )  0.67 
4.37 Cum Volume lacre-ft) 139.27 
0.01 Cum SA (acres) 133.02 

Right OB 
0.050 

1265.00 
1066.45 
1066.45 
1350.41 
1755.85 

1.27 
0.61 

22730.1 

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. 

CROSS SECTION RIVER: Railroad 
REACH: East RS: 7.67665 

INPUT 
Description: 
Station Elevation Data num= 13 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
9900 1411 9910 1410.7 9940 1408.3 10000 1408.3 10100 1408.3 
10400 1408.7 10420 1409 10440 1408.7 10800 1408 11000 1408 

Mannino's n Values nun= 3 - 
Sta n Val Sta n Val Sta n Val 
9900 .05 9910 .035 10420 .05 

Bank Sta: Left Right Lengths: Left Channel Right CoeEf Contr. Expan 
9910 10420 830 830 830 .1 - 7  

Ineffective Flow nun= 1 
Sta L Sta R Elev Permanent 

888 F 
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CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev ift) (0 VelHeadift) 
W.S. Elev Ift) 
Crit W.S. ift) 
E.G. Slope iftlft) 
Q Total icfs) 
Top Width ift) 
Vel Total ift!s) 
Max Chl Dpth 1 ft) 
Conv. Total icfs) 
Length Wtd. ift) 
Min Ch El ift) 
Alpha 
Frctn Loss 1st) 
C & E LOSS ift) 

Element 
Wt. n-Val. 
Reach Len. i ft) 
Flow Area isq ft) 
Area isq ft) 
Flow (cfs) 
Top Width ift) 
Avg. Vel. iftlsl 
Hydr. Depth (ftl 
Conv. icfs) 
Wetted Per. (ftl 
Shear ilb/sq f t) 
Stream Power ilblft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Left OB Chamel Right OB 
0.035 

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. 
Warning: The parabolic search method failed to converge on critical depth. The program will try the 

cross section slice/secant method to find critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid, 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev iftl 1408.88 Element Left OB Channel Rioht OB 

E.G. Slope Ift/ft) 0.004433 , 
Q Total -icfs) 300.00 Flow icfs) 
Top Width ift) 1807.26 Top Width iftl 
Vel Total ift/s) * Max Chl Dpth iftl 

1.55 Avg. Vel. (ftls) 
0.85 Hydr. Depth ift) 

Conv. Total icfs) 4505.6 Conv. icfs) 
Length Wtd. Ift) 830.00 Wetted Per. iftl 
Min Ch El if t) 1408.30 Shear ilb/sq ftl 
Al~ha 1.00 Stream Power ilblft sl 

2.93 Cum Volume iacre-ft) 
0.00 Cum SA (acres) 

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. 
warning:   he parabolic search method failed to converge on critical depth. The program will try the 

cross section slicelsecant method to find critical depth. 
Note: Multiple critical depths were found at this location. The critical depth with the lowest, 
valid. 

water surface was used. 

CROSS SECTION OUTPUT Profile #PF 3 

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

Element 
Wt. n-Val. 
Reach Len. Ift) 
Flow Area isq ft) 

E.G. Slope ift/ftl 0.003385 Area isq ft) 
0 Total lcfsl 2748.94 Flow icfsl . . 
Top Width iftl 210'0.37 Top Width ift) 
Vel Total ift/sl 1.64 Avg. Vel. iftls) 
Max Chl Dpth ift) 1.26 Hydr. Depth ift) 
Conv. Total icfs) 47245.6 Conv. icfsl 
Length Wtd. iftl 830.00 Wetted Per. ift) 

Left 0B 

830.00 

Channel Right OB 
0.035 0.050 
830.00 830.00 
394.00 1283.62 

~in-ch El Ift) 
Alpha 
Frctn Loss ift) 

1408.30 Shear (lblsq ft) 0.17 0.17 
1.09 Stream Power ilb!ft s )  0.36 0.25 
2.79 Cum volume (acre-ft) 126.06 34.02 
0.00 Cum SA (acres) 119.17 43.61 
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Warning: The energy loss was greater than 1.0 ft (0.3 ml. between the current and previous cross 
section. This may indicate the need for additional cross sections. 

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. * CROSS SECTION RIVER: Railroad 

REACH: East RS: 7.51945 

Description: 
Station Elevation Data num= 12 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9900 1408.5 9910 1408.2 9940 1404.5 10000 1406 10150 1405.2 
10450 1405.8 10900 1405 11150 1405.7 11500 1406 11600 1406.3 

Manning's n Values n m =  3 
Sta n Val Sta n Val Sta n Val 
9900 .05 9910 .035 10450 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9910 10450 866 866 866 .1 .3 

Ineffective Flow nun= 1 
Sta L Sta R Elev Pemanent 

888 F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ftl 
Vel Head 1 ftl 

Element 
Wt. n-Val. 
Reach Len. (ftl 
Flow Area isq ftl 
Area (sq ftl 
Flow lcfsl 
Top Width ift) 
Avo. Vel. iftls) 

Left OB Channel Right OB 
0.035 . . 

W.S. Elev (ftl 
Crit W.S. iftl 
E.G. Slope (ft/ft) 
Q Total (cfs) 
Top Width lftl 
Vel Total (ftls) 
Max Chl Dpth Iftl 

e Conv. Total lcfs) 
Length Wtd. (ftl 
Min Ch El (ftl 

~ y d r .  Depth (ftl 
conv. (cis1 
Wetted Per. (ftl 
Shear (lblsq ftl 
Stream Power ilblft s )  Alpha 

Frctn Loss (ftl 
C & E LOSS Iftl 

Cum Volume lacre-ft) 
Cum SA (acres) 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 
Warning: The energy loss was greater than 1.0 it 10.3 ml. between the current and previous cross 

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

CROSS SECTION OUTPUT Profile PPF 2 

E.G. Elev lftl 
Vel Head (ftl 
W.S. Elev lftl 
Crit W.S. (ftl 

1405.95 Element 
0.03 Wt. n-Val. 

1405.93 Reach Len. ifti 
1405.65 Flow Area isa ftl 

Left OB Channel 
0.035 

866.00 866.00 

Right OB 
0.050 
866.00 

0.002873 Area (sq ftl 
300.00 Flow (cfsl 
1466.56 Top Width (ftl 

1.33 Avg. Vel. (ft/s) 
Max Chl Dpth lft) 1.42 Hydr.Depth Iftl 

5597.0 Conv. (cfsl 
866.00 Wetted Per. Iftl 
1404.50 Shear ilb/sq ft) 

1.00 Stream Power (lblft sl 
4.20 Cum Volume lacre-ftl 
0.00 Cum SA (acres) 

Conv. ~otil (cfsl 
Length Wtd. Ift) 
Min Ch El lftl 
Alpha 
Frctn Loss lftl 
C & E LOSS (ftl 

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. 
Warning: The parabolic search method failed to converge on critical depth. The program will try the 
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Crit W.S. lftl 1 4 0 1 . 6 0  Flow Area (so ftl 
E.G. Slope Iftlft) 0 . 0 0 9 8 4 5  Area lsq ft) 
Q Total (cfs) 3 0 0 . 0 0  Flow (cfsl 
Top Width (ft) 5 1 1 . 1 2  Top Width IEt) 
Vel Total (ftls) 1 . 9 1  Avg. Vel. lftls) 
Max Chl m t h  lftl 0 . 4 0  H ~ d r .  Depth (ft) 
Conv. Total lcfsl 3 0 2 3 . 6  c&. (cis1 
Length Wtd. lft) 8 1 1 . 0 0  Wetted Per. (ft) 
Min Ch El (ft) 1 4 0 1 . 3 0  Shear (lblsg ft) 
Alpha 1 .OO Stream Power Ilblft sl 
Frctn Lass lft) 2.99  Cum Volume (acre-ft) 
C & E LOSS (ft) 0 . 0 1  Cum SA (acres) 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7  or greater than 1 . 4 .  This may indicate the need for additional cross sections 

Warning: The energy loss was greater than 1 . 0  ft ( 0 . 3  m ) .  between the current and previous cross 
section. This may indicate the need for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev Iftl 1 4 0 2 . 8 5  Element Left OB Channel Right OB 
Vel Head (ftl 0 . 1 6  Wt. n-Val. 0 . 0 3 5  0 .050  
W.S. Elev lft) 1 4 0 2 . 6 9  Reach Len. (ft) 8 1 1 . 0 0  811 .00  811.00 
Crit W.S. (ftl 1 4 0 2 . 3 2  Flow Area (sq ft) 856.05  8 . 6 0  
E.G. Slope (ftlft) 0 . 0 0 5 5 1 0  Area (sq ft) 856.05 8.60 
Q Total lcfsl 2 7 4 8 . 9 4  Flow (cfsl 2744.94  4 . 0 1  
Top Width lft) 9 2 2 . 6 7  Top Width (ft) 834.04  88 .64  
Vel Total lftls) 3 . 1 8  Avg. Vel. Iftls) 3 . 2 1  0.47 
Max Chl Dpth lftl 1 . 3 9  Hydr. Depth (ft) 1 . 0 3  0.10 
conv. Total lcfs) 3 7 0 3 2 . 6  Conv. lcfs) 3 6 9 7 8 . 7  5 4 . 0  
Length Wtd. (ft) 8 1 1 . 0 0  Wetted Per. lft) 834.08  88.64 
Min Ch El Ift) 1 4 0 1 . 3 0  Shear (lblsq ft) 0.35  0 .03  
Alpha 1 . 0 2  Stream Power (lblft sl 1 . 1 3  0.02 
Frctn Loss (ft) 2 . 7 2  Cwn Volume (acre-ft) 1 0 3 . 9 8  1 . 5 0  
C h E L o s s  lft) 0 . 0 1  Cwn SA (acres) 95.95  2 . 4 5  

for this cross-section. 
(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: Railroad 
REACH: East RS: 7 . 2 0 1 7 4  

INPUT 
Description: 
Station Elevation Data n m =  9 

Sta Elev Sta Elev Sta Elev sea E l e v  Sta Elev 
9950 1 4 0 2  9 9 6 0  1 4 0 1 . 7  1 0 0 0 0  1 3 9 7 . 8  1 0 0 3 0  1 3 9 8  1 0 5 0 0  1 3 9 8 . 5  

1 0 5 1 0  1 3 9 9  1 0 5 3 0  1 3 9 8  1 0 5 5 0  1 4 0 0  1 1 8 0 0  1 4 0 1  

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

9950 . 0 5  9 9 6 0  . 0 3 5  1 0 5 0 0  .05 

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

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

8 8 8  F 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev Iftl 1 3 9 8 . 5 4  Element Left OB Channel Right OB 
Vel Head lft) 0 . 0 1  Wt. n-Val. 0.035  0 . 0 5 0  
W.S. Elev (ft) 1 3 9 8 . 5 3  Reach Len. (ft) 1 0 0 0 . 0 0  1 0 0 0 . 0 0  1 0 0 0 . 0 0  
Crit W.S. lftl 1 3 9 8 . 3 0  Flow Area (sq ft) 1 5 3 . 0 0  0 . 0 1  
E.G. Slope lft/ft) 0 . 0 0 1 9 8 2  Area lsq ft) 1 5 3 . 0 0  4 . 2 1  
Q Total (cfs) 1 3 0 . 0 0  Flow Icfsl 1 3 0 . 0 0  0.00 
Top Width (ftl 5 2 3 . 9 6  Top Width lft) 5 0 7 . 4 8  1 6 . 4 8  
Vel Total (ftls) 0 . 8 5  Avg. Vel. lftls) 0 . 8 5  0 .08  
Max Chl Dpth (ft) 0 . 7 3  Hydr. Depth (ft) 0 . 3 0  0 . 0 1  
Conv. Total lcfs) 2 9 2 0 . 4  Con". Icfs) 2 9 2 0 . 4  0 . 0  
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Length Wtd. lft) 1000.00 Wetted Per. (ftl 
Min Ch El (ft) 1397.80 Shear (Iblsq ftl 
Alpha 1.00 Stream Power ilb/ft sl 
Frctn Loss lftl 3.51 Cum Volume (acre-ftl 
C & E LOSS lft) 0.00 Cum SA (acres) 

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

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 
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 for additional cross sections. 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lftl 
Vel Head (ft) 
W.S. Elev (ftl 
Crit W.S. (ftl 
E.G. Slope Iftlft) 
0 Total lcfsl 
Top Width litl 
Vel Total (ftlsl 
Max Chl Dpth lit1 
Conv. Total icisl 
Length Wtd. lft) 
Min Ch El lftl 
Alaha 
~rctn Loss lftl 
C & E LOSS lftl 

1398.75 Element Left 08 Channel Right OB 
0.02 Wt. n-Val. 0.035 0.050 

1398.73 ReachLen. (ft) 1000.00 1000.00 1000.00 
1398.43 Flow Area lsq ftl 255.55 0.53 
0.001917 Area lsq it1 
300.00 Flow (cis1 
536.11 Top Width iftl 
1.17 Avg. Vel. Iftls) 
0.93 Hydr.Depthlft1 

6851.7 Conv. lcfsl 
1000.00 Wetted Per. lit1 
1397.80 Shear ilblsq it) 0.06 0.01 

1.00 Stream Power Ilblft sl 0.07 0.00 
3.54 Cum Volume (acre-ftl 20.46 0.10 
0.00 cum SA (acres) 57.29 0.30 

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. 

CROSS SECTION OUTPUT Profile #PF 3 

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

1400.13 Element 
0.13 Wt. n-Val. 

1400.00 Reach Len. litl 
1399.19 Flow Area (sq ftl 
0.002250 Area isq ftl 
2748.94 Flow ICES) 
572.51 Top Width (ft) 
2.83 Ava. Vel. Iftls) 
2.20 ~v;ir. ~eDth lftl A~~ . ~ ~ ,  

57954.9 Conv. lcfsl 
1000.00 Wetted Per. lftl 
1397.80 Shear llblsq ftl 

1.03 Stream Power ilblft sl 
3.93 Cum Volume lacre-ftl 
0.00 Cum SA (acres) 

Left OB Channel Right 0B 
0.035 0.050 

1000.00 1000.00 1000.00 
908.98 62.37 
908.98 62.37 

2647.21 101.73 
522.54 49.97 
2.91 1.63 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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

Warning: The parabolic search method failed to converge on critical depth. The program will try the 
cross section slicelsecant method to find critical depth. 

CROSS SECTION RIVER: Railroad 
REACH: East RS: 7.01233 

INPUT 
Descriation: 
Station Elevation Data n m =  6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9940 1399.5 9950 1399.2 10000 1396 10210 1394.5 11090 1396 
11940 1398 

Manning's n Values n u =  3 
Sta n Val Sta n Val Sta n Val 
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Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan 
9950 11090 1000 1000 1000 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. lftl 
E.G. Slope lftlft) 
Q Total (cfs) 
Top Width IEt) 
Vel Total Iftls) 
Max Chl Dpth lftl 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El (ft) 
Alpha 
Frctn Loss lftl 
C & E LOSS lftl 

1395.03 Element Left OB Channel Right OB 
0.03 Wt. n-Val. 0.035 

1394.99 Reach Len. (ftl 1000.00 1000.00 1000.00 
1394.88 Flow Area lsq ft) 88.02 
0.007848 Area lsq ft) 
130.00 Flow lcfsl 
357.66 ~opwidthlft) 
1.48 Avg. Vel. Ift/sl 
0.49 Hydr. Depth (ft) 

1467.4 Conv. lcfs) 
1000.00 WettedPer. (ftl 
1394.50 Shear Ilblsq ft) 

1 .OO Stream Power Ilblft s )  
3.50 C m  Volume lacre-ft) 
0.01 Cum SA (acres) 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

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

CROSS SECTION OUTPUT Profile dPF 2 

E.G. Elev lft) 
vel Head (ft) 
W.S. Elev IEti . . 
Crit W.S. (Et) 
E.G. Slope (ftlftl 
Q Total lcfsl 
Top Width lft) 
Vel Total (ftls) 
Max Chl Dpth (ft) 
Conv. Total lcfs) 
Length Wtd. lft) 
Min Ch El lftl 
Alpha 
Frctn Loss lft) 
C h E LOSS lft) 

Element Left OB 
Wt. n-Val. 
Reach Len. lft) 1000.00 
Flow Area (sq ftl 
Area lsq ftl 
Flow Icfs) 
Top Width Ift) 
Avg. Vel. IEtls) 
Hvdr. De~th Ift) . . 
c (cis) 
Wetted Per. lft) 
shear (lblsq ft) 
Stream Power Ilbfft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Channel Right 08 
0.035 

1000.00 1000.00 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

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

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev lftl 
Vel Head lft) 
W.S. Elev lft) 
Crit W.S. lftl 
E.G. Slo~e (ftlft) 
0 Total jcfsl 
Top Width (ft) 
Vel Total lftls) 
Max Chl Dpth (ft) 
Conv. Total (cfs) 
Length Wtd. (Et) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 
C & E LOSS lft) 

1396.19 Element Left 0B Channel Right OB 
0.17 Wt.n-Val. 0.035 0.050 

1396.02 Reach Len. (ft) 1000.00 1000.00 1000.00 
Flow Area (sq ft) 

0.008552 Area lsqft) 
2748.94 Flow lcfs) 
1097.42 Top Width (ft) 

3.29 Avg. Vel. Iftls) 
1.52 Hydr. Depth lft) 

29725.6 Conv. lcfs) 
1000.00 Wetted Per. Ift) 
1394.50 Shear (lblsq ft) 

1.00 Stream Power Ilblft s )  
3.52 Cum Volume (acre-ft) 
0.03 Cum SA (acres1 

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. 
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CROSS SECTION RIVER: Railroad 
REACH: East RS: 6.82293 

INPUT 
Description: 
station Elevation Data num= 10 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
9900 1395 9910 1395 9940 1395 99601394.7 9965 

Manning's n Values num= 3 
Sta n Val Sta n Val Sta n Val 
9900 .05 9910 ,035 11050 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
9910 11050 1580 1580 1580 .I 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. (ft) 
E.G. Slo~e fftlftl 
Q Total icfi) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth Iftl 
Conv. Total (cfs) 

Element 
Wt. n-Val. 
Reach Len. ( f t 1 
Flow Area lsq ft) 
Area (sq ft) 
Flow Icfsl 
Top Width lft) 
Avg. Vel. (ftlsl 
Hydr. Depth (ft) 
Conv. (cfsl 

Length Wtd. (ft) 1580.00 wetted Per. (ft) 
Min Ch El (ft) 1391.00 Shear (lblsq ftl 
Alpha 1.00 Stream Power IIbIft s )  
Frctn Loss (ft) 4.30 Cum Volume (acre-ft) 
C & E LOSS (ft) 0.00 Cum SA (acres) 

Left OB 

1580.00 

Elev 
1392 
1394 

Channel Right OB 
0.035 

1580.00 1580.00 

Warning: The conveyance ratio (upstream conveyance divided hy downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

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

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev (ft) 1391.67 Element Left OB Channel Right OB 
Vel Head (ft) 0.01 Wt.n-Val. 0.035 
W.S. Elev (ftl 1391.65 Reach Len. (ft) 1580.00 1580.00 1580.00 
Crit W.S. (ftl 1391.44 Flow Area fsq ft) 335.50 
E.G. Slope (ft/ft) 0.001912 Area (sq ft) 335.50 
Q Total lcfs) 300.00 Flow (cfs) 300.00 
Top Width lft) 1003.53 Top Width (ft) 1003.53 
Vel Total Iftls) 0.89 Ava. Vel. fftls) 0.89 
Max Chl D ~ t h  iftl 0.65 ~vir.De~thffTl . . ~u~~~ 

Conv. Total (cfs) 6861.0 Canv. (cfs) 
Length Wtd. (ft) 1580.00 Wetted Per. (ft) 
Min Ch El (ft) 1391.00 Shear (lblsq ft) 
Alpha 1.00 Stream Power (lblft s )  
Frctn Loss f ft) 
C k E LOSS (ft) 

4.23 Cum Volume (acre-ft) 
0.00 Cum SA (acres) 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections 

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

CROSS SECTION OUTPUT Profile #PF 3 

E.G. Elev (ft) 
Vel Head (ft) 
W.S. Elev (ft) 
Crit W.S. lft) 
E.G. Slope (ftlft) 
Q Total (cfs) 
Top Width (ft) 
Vel Total (ftls) 

Rittenhouse FRS 

1392.63 Element 
0.07 wt. n-Val. 

1392.56 Reach Len. lft) 
1391.94 Flow Area (sq ft) 
0.001907 Area lsq ft) 
2748.94 Flow lcfs) 
1100.11 Top Width (ftl 

2.09 Avg. Vel. (ftls) 
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Left OB Channel Right OB 
0.035 0.050 

1086.04 14.07 
2.10 0.56 
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Max Chl Dpth (ftl 1.56 Hydr. Depth iftl 
Conv. Total lcfsl 62946.8 Conv. icfsl 
Length Wtd. lftl 1580.00 Wetted Per. (ftl 
Min Ch El lftl 1391.00 Shear llblsq ftl 
Alpha 1.00 Stream Power llblft sl 
Frctn LOSS lft) 4.22 Cum Volume (acre-ftl 
C & E Loss lft) 0.00 Cum SA (acres) 

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

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. 

INPUT 
Description: 
station Elevation Data num= 6 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9900 1390.8 9910 1390.5 9930 1390.5 9950 1386 10000 1386.8 
11050 1388 

Manning's n Values nm= 3 
Sta n Val Sta n Val sta n Val 
9900 .05 9910 .035 11050 .05 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan. 
9910 11050 0 0 0 .1 .3 

CROSS SECTION OUTPUT Profile #PF 1 

E.G. Elev lftl 
Vel Head lftl . . 
W.S. Elev Iftl 
Crit W.S. iftl 
E.G. Slope Iftlftl 
Q Total Icfsl 
Top Width Iftl 
vei Total I ~ ~ I S I  
Max Chl Dpth Iftl 
Conv. Total lcfsl 
Length Wtd. lftl 
Min Ch El Iftl 
Alpha 
Frctn Loss lftl 
C & E Loss lftl 

1387.22 Element Left OB Channel Right OB 
0.02 Wt. n-Val. 0.035 

1387.20 Reach Len. ift) 
1387.00 Flow Area isq it) 113.31 
0.004000 Area isq ft) 113.31 
130.00 Flow icfsl 130.00 
405.58 Top Width iftl 405.58 
1.15 Avg. Vel. Iftlsl 1.15 
1.20 Hydr. Depth lftl 0.28 

2055.5 Conv. lcfsl 2055.5 
Wetted Per. lft) 405.72 

1386.00 Shear Ilblsq ftl 0.07 
1.00 Stream Power Ilblft sl 0.08 

Cum Volume lacre-ftl 
Cum SA (acres) 

CROSS SECTION OUTPUT Profile #PF 2 

E.G. Elev lftl 
Vel Head lftl 
W.S. Elev lftl 
Crit W.S. Iftl 
E.G. Slope Iftlft) 
Q Total lcfsl 
Top Width if tl 
Vel Total iftlsl 
Max Chl Dpth lft) 
Conv. Total lcfs) 
Lenoth Wtd. lft) 
~in-ch El lftl 
Alpha 
Frctn Loss iftl 
C & E LOSS iftl 

1387.44 Element 
0.03 Wt. n-Val. 

1387.41 Reach Len. lftl 
1387.17  low Area I& it) 
0.004003 Area isq ft) 
300.00 Flow lcfs) 
589.38 Top Width (it1 
1.38 Avg. Vel. iftlsl 
1.41 Hydr. Depth iftl 

4741.8 Conv. icfsl 
Wetted Per. lft) 

1386.00 Shear Ilblsq ftl 
1.00 Stream Power Ilblft sl 

Cum Volume (acre-ftl 
Cum SA (acres1 

CROSS SECTION OUTPUT Profile #PF 3 

Left OB Channel Right OB 
0.035 

E.G. Elev iftl 1388.41 Element Left OE Channel Right OE 
Vel Head iftl 0.10 Wt.n-Val. 0.035 
W.S. Elev ift) 1388.31 Reach Len. lft) 
Crit W.S. ift) 1387.90 Flow Area lsq ft) 1057.34 
E.G. Slope Iftlftl 0.004005 Area (sq ft) 1057.34 
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Q Total lcfs) 
Top Width (ft) 
Vel Total (ftls) 
Max Chl Dpth lft) 
Conv. Total Icfs) 

Flow (cfs) 
Top Width (ft) 
Avg. Vel. Iftls) 
Hydr. Depth lft) 
Conv. lcfs) 
Wetted Per. lft) 
shear llblsq ft) 
Stream Power Llblft s )  
Cum Volume (acre-ft) 
Cum SA (acres) 

Length Wtd. let) 
Min Ch El (ft) 
Alpha 
Frctn Loss (ft) 

SUMMARY OF MANNING'S N VALUES 

Reach River Sta 

East 
East 
East 
EaSt 
East 

.05 
Lat. Weir 

.05 

East 
EaSt 
East 
East 
East 
EaSt 
East 
EaSt 
East 
East 
East 
EaSt 
East 6 . 5 2 3 7 1  

SUMMARY OF REACH LENGTHS 

River: Railroad 

Reach River Sta. 

East 9 .90530  
East 9.810605 
East 9 . 7 1 5 9 1  
East 9.52649 
East 9 .30492  
East 9.05493 
East 8.69508 
East 8.43940 
East 8 . 1 7 9 2 1  
East 8.02900 
East 7 .87879  
East 7 .67665  

Left Channel Right 

1000 
Lat. Weir 

1000 
1170 

East 
East 
East 
EaSt 
East 
East 6 . 5 2 3 7 1  

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
Rlver: Railroad 

Reach River Sta. Contr. Expan 
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E a S t  
E a S t  
E a s t  

0 :::: 
E a s t  

9.90530 .1 
9.810605 L a t .  Weir 

E a S t  
E a s t  
E a s t  
E a S t  
E a s t  
E a s t  
E a s t  
E a s t  
E a S t  
E a s t  
E a S t  
E a s t  
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P r o f i l e  O u t p u t  T a b l e  - S t a n d a r d  T a b l e  1 

R e a c h  R i v e r  S t a  Q T o t a l  M i n  Ch E l  W.S. E l e v  
( c f s )  ( f t l  ( f t )  

C r i t  W.S. E.G. E l e v  E.G. S l o p e  
( £ t i  ( f t )  ( f t l f t )  

V e l  C h n l  F l o w  A r e a  Tap W i d t h  F r o u d e  # C h l  
( f t l s l  (sq f t )  ( f t )  

E a s t  
E a S t  
E a s t  

E a s t  9 . 8 1 0 6 0 5  L a t .  W e i r  

E a S t  
E a s t  
E a s t  9 . 7 1 5 9 1  2 9 8 0 . 0 0  1 4 3 9 . 5 0  1 4 4 4 . 1 4  

E a s t  9 . 5 2 6 4 9  1 3 0 . 0 0  1 4 3 6 . 0 0  1 4 3 7 . 7 0  
E a s t  9 . 5 2 6 4 9  3 0 0 . 0 0  1436.00  1 4 3 8 . 3 2  
E a s t  9 . 5 2 6 4 9  2 8 3 1 . 4 2  1 4 3 6 . 0 0  1 4 4 0 . 6 3  

E a s t  9 . 3 0 4 9 2  
E a s t  9 . 3 0 4 9 2  
E a s t  9 . 3 0 4 9 2  

E a s t  9 . 0 5 4 9 3  
E a s t  9 . 0 5 4 9 3  
E a s t  9 . 0 5 4 9 3  

E a s t  8 . 6 9 5 0 8  1 3 0 . 0 0  1 4 2 0 . 3 0  1 4 2 2 . 0 6  
E a s t  8 . 6 9 5 0 8  3 0 0 . 0 0  1 4 2 0 . 3 0  1 4 2 2 . 7 5  
E a s t  8 . 6 9 5 0 8  2 7 4 8 . 9 4  1 4 2 0 . 3 0  1 4 2 5 . 5 0  

E a s t  8 . 4 3 9 4 0  1 3 0 . 0 0  1 4 1 6 . 3 0  1 4 1 8 . 5 6  
E a s t  8 . 4 3 9 4 0  300 .00  1416.30  1 4 1 9 . 0 1  
E a s t  8 . 4 3 9 4 0  2 7 4 8 . 9 4  1 4 1 6 . 3 0  1 4 2 0 . 6 3  

E a s t  8 . 1 7 9 2 1  1 3 0 . 0 0  1 4 1 2 . 0 0  1 4 1 2 . 6 0  
E a s t  8 . 1 7 9 2 1  3 0 0 . 0 0  1 4 1 2 . 0 0  1 4 1 2 . 9 0  
E a s t  8 . 1 7 9 2 1  2748.94  1 4 1 2 . 0 0  1 4 1 4 . 5 6  

E a s t  8 . 0 2 9 0 0  1 3 0 . 0 0  1 4 1 0 . 3 0  1 4 1 2 . 5 9  
E a s t  8 . 0 2 9 0 0  3 0 0 . 0 0  1 4 1 0 . 3 0  1 4 1 2 . 9 3  
E a s t  8 . 0 2 9 0 0  2 7 4 8 . 9 4  1 4 1 0 . 3 0  1 4 1 4 . 2 3  

E a s t  7 . 8 7 8 7 9  1 3 0 . 0 0  1 4 1 2 . 0 0  1 4 1 2 . 5 4  
E a s  t 7 . 8 7 8 7 9  300 .00  1 4 1 2 . 0 0  1 4 1 2 . 8 3  
E a s t  7 . 8 7 8 7 9  2 7 4 8 . 9 4  1 4 1 2 . 0 0  1 4 1 3 . 6 1  

E a s t  7 . 6 7 6 6 5  
E a s t  7 . 6 7 6 6 5  
E a s t  7 . 6 7 6 6 5  

E a s t  7 . 5 1 9 4 5  1 3 0 . 0 0  1 4 0 4 . 5 0  1 4 0 5 . 7 1  
E a s t  7 . 5 1 9 4 5  3 0 0 . 0 0  1 4 0 4 . 5 0  1 4 0 5 . 9 3  
E a s t  7 . 5 1 9 4 5  2 7 4 8 . 9 4  1 4 0 4 . 5 0  1 4 0 6 . 4 6  
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East 7.35535 130.00 1401.30 1401.56 1401.48 1401.59 0.009620 1.45 89.87 438.89 0.56 
East 7.35535 300.00 1401.30 1401.70 1401.60 1401.75 0.009845 1.91 156.66 511.12 0.61 
East 7.35535 2748.94 1401.30 1402.69 1402.32 1402.85 0.005510 3.21 864.65 922.67 0.56 

East 7.20174 130.00 1397.80 1398.53 1398.30 1398.54 0.001982 0.85 153.01 523.96 0.27 
East 7.20174 300.00 1397.80 1398.73 1398.43 1398.75 0.001917 1.17 256.08 536.11 0.29 
East 7.20174 2748.94 1397.80 1400.00 1399.19 1400.13 0.002250 2.91 971.35 572.51 0.39 

East 7.01233 130.00 1394.50 1394.99 1394.88 1395.03 0.007848 1.48 88.02 357.66 0.52 
East 7.01233 300.00 1394.50 1395.16 1395.22 0.008628 1.89 159.05 480.78 0.58 
East 7.01233 2748.94 1394.50 1396.02 1396.19 0.008552 3.29 835.92 1097.42 0.66 

East 6.82293 
East 6.82293 
East 6.82293 

East 6.52371 
East 6.52371 
East 6.52371 

Profile Output Tzble - Standard Table 2 

Reach River Sta E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width 
lft) lft) (ft) (ft) lft) (cfs) (CfS) (CfSI (ft) 

East 9.90530 1446.29 1446.28 0.02 5.14 0.01 
East 9.90530 1446.48 1446.45 0.02 4.69 0.01 
East 9.90530 1447.60 1447.52 0.09 3.24 0.01 

East 9.810605 Lat. Weir 

East 9.71591 1441.15 1441.07 0.08 3.38 0.00 
East 9.71591 1441.78 1441.66 0.12 3.35 0.00 
East 9.71591 1444.35 1444.14 0.22 3.33 0.02 

East 9.52649 1437.77 1437.70 0.07 4.50 0.01 130.00 74.24 
East 9.52649 1438.42 1438.32 0.10 4.24 0.01 300.00 101.14 
East 9.52649 1441.01 1440.63 0.38 4.71 0.08 2.34 2445.14 383.94 769.52 

East 9.30492 
East 9.30492 
East 9.30492 

East 9.05493 
East 9.05493 
East 9.05493 

East 8.69508 
East 8.69508 
East 8.69508 

East 8.43940 1418.60 1418.56 0.05 5.84 0.01 109.31 20.69 202.03 
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East 
East 

East 
East 
East 

East 
East 
East 

EaSt 
East 
East 

East 
East 
EaSt 

East 
East 
East 

East 
East 
East 

East 
East 
East 

EaSt 
East 
East 

EaSt 
East 
East 

EaSt 
East 
EaSt 
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Rittenhouse Railroad - three flow Plan: Plan 02 Rittenhouse Railroad -three flow Plan: Plan 02 
River = Railroad Reach = East RS = 9.90530 River = Railroad Reach = East RS = 9.71591 

Station (ft) Station (ft) 

Rittenhouse Railroad - three flow Plan: Plan 02 Rittenhouse Railroad - three flow Plan: Plan 02 
River = Railroad Reach =East RS = 9.52649 River = Railroad Reach = East RS = 9.30492 
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Station (ft) Station (it) 



Rittenhouse Railroad -three flow Plan: Plan 02 Rittenhouse Railroad - three flow Plan: Plan 02 
River = Railroad Reach = East RS = 9.05493 River = Railroad Reach = East RS = 8.69508 
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- 1424 
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Rittenhouse Railroad - three flow Plan: Plan 02 Rittenhouse Railroad - three flow Plan: Plan 02 
River = Railroad Reach = East RS = 8.43940 River = Railroad Reach =East RS = 8.17921 

1422 Legend 

1421 WS PF 3 

WS PF 2 

- 1420 WS PF 1 
s. 
c 
0 

Ground 
.- ;;i 1419 
> Bank Sta 
a, 
iG 

1418 

1417 
1413 

1416 1412 
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Rittenhouse Railroad - three flow Plan: Plan 02 Rittenhouse Railroad - three flow Plan: Plan 02 
River = Railroad Reach = East RS = 8.02900 River = Railroad Reach = East RS = 7.87879 

Legend 

WS PF 3 

WS PF2 

WS PF 1 

Ground 

Bank Sta 

00 

Station (ft) Station (ft) 

Rittenhouse Railroad - three flow Plan: Plan 02 Rittenhouse Railroad -three flow Plan: Plan 02 
River = Railroad Reach = East RS = 7.67665 River = Railroad Reach = East RS = 7.51945 
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Rittenhouse Railroad -three flow Plan: Plan 02 Rittenhouse Railroad - three flow Plan: Plan 02 
River = Railroad Reach = East RS = 7.35535 River = Railroad Reach = East RS = 7.20174 

Station (it) Station (it) 

Rittenhouse Railroad - three flow Plan: Plan 02 Rittenhouse Railroad - three flow Plan: Plan 02 
River = Railroad Reach = East RS = 7.01233 

1400 Legend 
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Rittenhouse Railroad - three flow Plan: Plan 02 
River = Railroad Reach = East RS = 6.52371 

1391 Legend 

WS PF 3 
1390 

WSPF2 

- WS PF 1 
1389 

c 
0 

Ground 
.- .- 

Bank Sta 
1388 iii 

1387 

1386 
9800 10000 10200 10400 10600 10800 11000 11200 

Station (ft) 




