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FLOOD CONTROL DISTRICT of Maricopu County 

Interoffice Memorandum 

SUBJECT: Hydraulic and Sediment Transport Analysis Report for Salt River Bank Protection of South 
of Pima Freeway- Simons Li & Associates 

TO: 
FROM: KA DATE: 5/3/95 

FILE: Saltpima 

This is response to questions you raised regarding the above submittal. 

1. Plan view with BSI alignment. I talked to SLA to provide this plan sheet. 
They would send it down, but indicated that the BSI study report was not adequate for locating the 
North Bank alignment. They had to fit a hydraulic baseline indicated in the BSI study to physical 
features on SLA mapping before setting out the North Bank Stationing. Hence the BSI report would 
not be that simple to use as a check. The cross section plot on figure 4 page 6 was not that easy to 
develop. The 1994 Baker mapping did not appear to be accurate judging from field survey and 
aerial photos. They relied on more accurate mapping furnished by ADOT (1993 mapping for several 
ADOT projects), field surveys and aerial photos. Finally, the smoothed invert plot and assumption 
is an ADOT requirement. 

2. 300 feet Mining Easement setback. 
This figure was stated in SLA's design criteria that was approved by FCD in 1992. This information 
is included in the report (Attachment A and beyond). If you feel this is not adequate, you may 
increase this setback distance. 

3. Lower velocities in South Bank Reach. 
This is due to the larger channel geometry in the area, coupled with a flatter channel bed slope. 
Also, at ADOT's instruction, SLA is to assume the channel bottom graded and levelled in this 
reach, since the bank protection construction usually results in this condition. 

4. Access ramps and maintenance ramps? 
I assumed that is not part of the hydraulic modeling and sediment transport analysis. This should 
however be mentioned for subsequent detailed design. 

5. Assumptions regarding existing pits. 
Which of the assumptions regarding the pits? 

6. What is Figure 7 telling us at Dobson Road. 
This implies higher sediment transport potential. This is only a qualitative analysis using velocities. 
It does not include other sediment transport variables such as bed material size. Furthermore, the 
final design recommended deeper toe down in this reach (14 feet compared to 10 feet elsewhere) 
as computed by the numerous equations used in the report. 



FLOOD CONTROL DISTRICT of Maricopa County 

Interoffice Memorandum 

I 
and Sediment Transport Analysis Report for Salt River Bank Protection of South 

I tream of Pima Freeway- Simons Li & Associates 
TO: 

FROM: KA DATE: 5/2/95 

I FILE: Saltpima 

I 
After reviewing the above report, I found no significant omissions or errors that warrant any comments. 

However, the recommended toe down depth for cross sections 224.81 to 225.00 was set at 

I 
remaining cross sections were set at 10.0 feet). This should be changed t o k i e e t ,  % to 
is located in a bend, with a more severe non-uniform flow distribution and a hlgher degree of flow 
uncertainty. 
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This report summarizes the results of a study performed for the design of 4000 feet of bank 
protection along the south side of the Salt River upstream of the proposed Pima Freeway 
crossing. The major tasks performed for this study are listed below: 

I 

1. Estimation of representative channel topography within the portion of the Salt River 
adjacent to the proposed project. 

I. INTRODUCTION 

2. Development of hydraulic models for the study channel considering two design 
conditions: (i) a channel topography representative of existing (1994) conditions 
including the proposed south bank project; and, (ii) an additional north bank levee in 
place (as proposed by the Salt River Pima Maricopa Indian Community [SRPMIC]), and 
assuming a smoothed channel invert between the proposed levees.. 

3. Evaluation of the stability of the river channel in the project vicinity under the two levee 
conditions identified above. 

4. Quantification of the potential channel adjustment components for determination of 
recommended toe down and top of bank elevations for the proposed project, using criteria 
acceptable to the Flood Control District of Maricopa County. 

5. Development of a preliminary profile drawing for the proposed south bank structure using 
the worst case for the two design conditions. 

The procedures used, assumptions applied and results obtained in the performance of the above 
tasks are summarized in the paragraphs which follow. 

I 

The reach of the Salt River included in the hydraulic and sediment transport analyses performed 
for this study extends from the grade control structure downstream of McClintock Drive (Grade 
Control #5), upstream to the point of flow confluence downstream of the Alma School Road 
bridge, for a total distance of approximately 3 miles. Figure 1 is an aerial photograph of the 
study reach, taken during the January 1993 flood events. 

11. DATA BASE 

I 

2.2 Hydrology 

2.1 Study Reach 

The design flood for the proposed project has a return period of 100 years. Peak discharges for 
the 100-year flood through the study reach vary from 220,000 at the upstream end to 215,000 
cfs downstream of the Pima Freeway (3). The 100-year peak discharges were used for the 
steady state hydraulic and sediment transport analyses of the study reach, and the 10-day 100- 
year flood hydrograph (see Figure 2) was used in the movable boundary modeling of the study 
channel(4). 
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2.3 Sediment Size Distribution 

As part of a previous study within the project vicinity, a characteristic sediment size distribution 
for the study reach was developed from 25 samples collected within the Salt River (see Appendix 
I). The available data indicate that median grain size (D,,) of the local bed material is about 15 
mm (medium gravel), and approximately 25% of the material is of cobble classification (D > 
64 mm). The D,, of the characteristic size distribution is approximately 165 mm. 

2.4 Historical Channel Information 

Several sets of local topographic information were collected which allow evaluation of the 
changes that have occurred along the project reach over the last 40 years or so. A channel 
lowpoint profile history compiled from the available data is shown in Figure 3. As this figure 
indicates, the project reach has undergone significant change over the last few decades, with 
accelerated change indicated in the 1982-1986 period. These dramatic changes can be attributed 
to the extensive mining activities that have been present within the channel along the project 
reach. The 1993 and 1994 data indicates that some filling of the channel has occurred since 
1986. The historic data comparison shows that the McClintock DriveIHayden Road area has 
been relatively stable since 1982. 

2.5 Channel Configuration Assumed for the Current Study 

Improved channel conditions were assumed for the reach of channel extending from Grade 
Control # 5 through the proposed Pima Freeway crossing (including both north and south banks 
of the currently proposed channel and a smooth design invert with a slope of 0.1 percent). 
Upstream of the proposed Pima Freeway crossing, the 1993194 Michael Baker topography 
prepared for Maricopa County's current flood mapping study was the base topography used. 

The topography within the project reach, which extends 4000 feet upstream of the proposed Pima 
Freeway overcrossing, required adjustment to account for local mining areas which are not 
indicated on the Baker topography. The Baker topography was developed from aerial 
photographs taken while flow was occurring in the Salt River, which filled all low areas within 
the project reach. Field observation and ADOT's 1993 topography of the south bank area along 
the project reach was used to modify the topography of the channel adjacent to the proposed 
project. Figure 4 compares a typical section within the project reach under both unadjusted and 
adjusted conditions. 

Also indicated in Figure 4 is the configuration assumed for the channel under the with-SRPMIC 
north bank condition. The alignment of the north bank was taken from the 1994 study prepared 
by BSI Consultants, Inc., for SRPMIC. The invert level for each cross section was smoothed 
to represent an average invert elevation, roughly balancing cut and fill at each section. Figure 
5 compares the invert and average bottom elevations of the channel in the project vicinity under 
both the channel configuration conditions considered for this study. 



SALT RIVER BED LOWPOINT PROFILE HISTORY 
1200 

1190 

1180 
t- 
W 

1170 

2' 
0 1160 
F a 

1150 
-1 
W 

1140 

1130 

1120 

4 1952(USGS) - 1982(FIS) + 1986(KENNEY) 
+ 1993/94(BAKER) 4 1993(ADOT) -& 1 993 (KENNEYIBAKER 

NOTE: BAKER TOP0 FLOWN WITH FLOW IN CHANNEL 1s LA) 







Page 8 I 
111. ANALYSES 

3.1 HEC-2 Analysis I 
The hydraulic characteristics of the peak 100-year flow through the study reach were computed 
for each of the proposed channel conditions through application of the HEC-2 water surface 
profile model. Upstream of the proposed Pima Freeway, the cross-section locations used in the 
analysis are identical to those used in Baker's 1994 floodplain study (see Figure 1). Downstream 
cross-section locations are the same as those used in the design study for the McClintock Drive- 
to-Price Road south bank protection. A Manning n value of 0.035 was assumed for the channel 
throughout the length of the study reach under each analysis scenario. The downstream starting 
water surface elevation was obtained from the analysis deck used in design of the lower reach 
bank protection(8). 

Water surface elevations computed for the 100-year peak flood under each analysis condition are 
presented in Table 1. The Condition 1 scenario (existing channel with proposed south bank) 
results in higher 100-year water surface elevations throughout the downstream portion of the 
project reach, with the Condition 2 scenario (smoothed channel invert with south and north 
banks) producing higher 100-year water surface elevations near the upstream end of the project 
reach. 

Average 100-year flow velocities computed for each channel condition are compared in Figure 
6. The hydraulic analysis indicates that flow velocities through the project reach are notably @ 
lower than those computed both up- and downstream. The proposed SRPMIC north bank 
condition will result in a slight increase in the average flow velocity through the project reach, 
and a slight decrease in the average flow velocity toward the upstream end of the north bank 
structure. 

Output listings for each analysis scenario are presented in Appendix 11. I 
3.2 Qualitative Channel Stability Analysis I 
An indication of the potential aggradationldegradation trends through the study reach is provided 
through evaluation of the transport potential indicator (the product of the velocity raised to the 
third power and the U h - .  v3w). This indicator gives a first order estimate of the relative 
capacity of the flow to transport sediment, and a profile of its variation throughout the study 
reach identifies probable areas of local scour or deposition. 

The variation of this indicator though the project reach under 100-year flood conditions under 
both channel condition scenarios is presented in Figure 7. Maximum transport potential is 
indicated upstream of the project reach under each channel condition. Low transport potential 
is indicated throughout the project reach, with increased transport potential apparent downstream 
of the proposed project. The proposed north bank condition will act to increase the transport 
potential though the project reach, but the magnitude of this increase is not sufficient to raise it 
to the potential of the surrounding reaches. 
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Maximum 100-year Water Surface Elevation Comparison 
Q U A S E D  &k HEC-2 Analyses, with and without SRPMIC North Bank 

Condition 1: Existing channel with proposed south bank 
Condition 2: Smoothed channel invert with proposed north and south banks 
Shaded areas indlcate the rnaxlrnum local value for all scenarios analyzed 

I 
Table 1 

Maximum 100-Year Water Surface Elevation Comparison QUASED & HEC-2 Analysis, 
With and Without SRPMIC North Bank 
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The qualitative analysis indicates that aggradation is the likely trend within the pro-iect rgch 
under either channel condition scenario. Scour is probable immediately upstream and 
downstream of the project reach, with maximum scour potential evident at a location near the 
upstream end of the SRPMIC's proposed north bank. 

3.3 Sediment Transport Capacity Analysis 

A quantitative analysis of the sediment transport capacity of the study reach under each channel 
condition was performed through use of the Meyer-Peter,. Muller bedload equation. and 
Einstein's procedure for integration of the suspended bed material load. The analysis used the 
re5esentative bed material gradation for the study reach, and the 100-year flow hydraulics 
averaged over 12 sub-reaches along the study reach (see Figure 1 for reach breakdown). 

The results of this analysis are presented graphically in Figure 8, where the peak 100-year bed 
material transport capacities for the 12 sub-reaches along the study reach are compared. The 
results are consistent with those of the qualitative analysis -- extremely -~ ~ - low transport capacity 
within the project reach, relalively high t r a n m  
project, and slightly increased project reach transport capacity under the with north bank 
EEElLlion. Aggradation is confirmed as the dominant trend to be expected along the project reach 
under either channel condition scenario. 

3.4 Movable Bed Modeling 

SLA's QUAsi-dynamic SEDiment routing model (QUASED) was used to model the channel 
changes expected to occur along the study reach throughout passage of the 100-year flow event. 
QUASED performs hydraulic and sediment transport calculations for incremental time steps 
throughout a given flow hydrograph, updating the channel geometry and bed material 
composition at each step. 

Start and end-of-flood invert levels, minimum and maximum intra-flood channel invert levels, 
and maximum water surface elevations computed throughout passage of the flood were screened 
from the QUASED output results. Minimum and maximum intra-flood invert levels are 
compared to start and end-of-flood invert profiles for both channel analysis conditions in Figure 
9. Start, minimum, and end-of-flood invert elevation for both analysis conditions are 
summarized in Table 2. Maximum intra-flood water surface elevations for both analysis 
conditions are summarized in Table 1. 

Comparison of the start and end-of-flood invert profiles shown in Figure 9 confirm the trends 
anticipated in the qualitative and steady state analyses. Substantial aggradation of the project 
reach is indicated, with channel scour predicted up- and downstream of the project. Slightly 
reduced levels of aggradation were computed for the with-north bank condition. The QUASED 
analysis indicates that the effect of the flood will be to level the channel invert profile throughout 
the study reach. 
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Minimum Invert Profile Comparison 
QUASED Analysis, with and without SRPMIC North Bank 

Condition 1: Existing channel with proposed south bank 
Condition 2: Smoothed channel inven with proposed nonh 

and south banks 
Shaded areas indicate the minimum local value for all scenarios analyzed 

Table 2 
Minimum Invert Profile Comparison QUASED Analysis, 

With and Without SRPMIC North Bank 
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3.5 Minimum Invert and Maximum Water Surface Determination 

Six invert profiles were evaluated for identification of the minimum potential invert profile 
through the study reach, including, for both channel configurations considered, the pre-flood 
invert profile, the minimum intra-flood invert profile, and the predicted end-of-flood invert 
profile (see Table 2). The shaded regions shown in this table indicate the minimum invert 
elevation computed for each cross-section location. 

Six water surface profiles were evaluated for determination of the maximum potential 100-year 
water surface elevations along the study reach, including, for both channel configurations 
considered, the steady state water surface profile computed using pre-flood channel geometry, 
the maximum intra-flood water surface profile computed using the QUASED model, and the 
steady state water surface profile computed using the predicted post-flood channel geometry (see 
Table 1). The shaded regions shown in this table indicate the maximum water surface elevation 
computed for each cross section location. This table indicates that the maximum water surface 
elevations through the project reach are generated under pre-flood geometry conditions, with the 
Condition 1 scenario controlling the 100-year elevations for the majority of the length of the 
proposed south bank project, and the Condition 2 scenario controlling near the upstream end of 
the project. 

Figure 10 illustrates the four steady state water surface profiles computed for this study -- using 
pre-flood and predicted post-flood geometry for both channel configurations considered. As 
shown in this figure, the 100-year water surface profiles computed using the predicted post-flood 
geometry through the project reach are lower than those computed using pre-flood geometry. 
The analyses indicate that the current conditions within this reach of the Salt River are not very 
efficient for conveyance of flood waters, and that the aggradationldegradation changes that are 
predicted to occur with passage of a 100-year flood event will act to improve the conveyance 
capacity of the channel. 

3.6 Scour Components 

The toe depth for bank lining should extend below the level of potential bed elevation adjustment. 
The cumulative potential bed elevation adjustment at any given location in a movable-bed channel 
is the summation of six possible components: (1) general scour; (2) long term degradation; (3) 
local scour; (4) bend scour; (5) low flow incisement; and, (6) bedform scour. The first 
component, general scour -- the general reaction of the channel to the passage of a design flood 
event -- was computed through use of the QUASED model, as described above. The third 
component, local scour, is that which occurs due to obstructions within the flow path, and is not 
relevant within the project reach. Each of the other potential components are addressed below, 
with calculation examples presented in Appendix 111, and results presented in Tables 3 and 4. 
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3.6.a Long-Term Degradation 

The procedures described in the Bureau of Reclamation's report C o m ~ u t i n ~  Deeradation and 
Local Scour (1984), were used to quantify the long-term component of total potential scour. 
Long-term degradation was computed using the concepts of equilibrium slope and stream bed 
armoring(9). 

The dominant discharge was used for the long-term degradation analysis. The dominant 
discharge is defined as the discharge which, if allowed to flow constantly, would have the same 
overall channel shaping effect as the natural fluctuating discharges. The dominant discharge is 
typically between a 5-year and 10-year event for ephemeral channels. The 10-year event was 
assumed applicable for this study, and the 10-year hydraulics for the study channel were 
computed through use of the HEC-2 water surface profile model. Hydraulic characteristics of the 
project reach under 10-year flood conditions are presented in Table 3, which also summarizes 
the armoring size and equilibrium slope computations. 

The equilibrium slope analysis indicates that a long-term stable slope for the project reach is 
0.00047. Due to the relatively mild hydraulic characteristics computed within the project reach, 
the computed armoring size is only 24 mm. This size is exceeded by 38 percent of the material 
present within the representative size distribution of the bed material, which yields an estimated 
armoring depth of 0.3 feet. The potential long-term degradation component at each cross-section 
location was computed as the smaller of: (1) the estimated armoring depth, or (2) depth to 
equilibrium slope. Grade Control #5 was used as the pivot point for the equilibrium slope 
analysis. The "LONG TERM-&DUR column in Table 4 presents the final results of the 
calculations for this component. 

3.6.b Bend Scour 

Bend scour occurs due to the transverse or secondary currents which develop as the flow is 
forced to change direction. Sediment is scoured from the outside of a bend and deposited along 
the inside of the bend. The amount of bend scour is dependent upon the severity of the bend 
(bend radius) relative to the topwidth of the channel, as well as the hydraulics of the flow 
immediately upstream. Although the proposed south bank structure itself does not contain a 
channel bend, it is located immediately downstream of a bend in the Salt River, and will be 
connected to the point of tangency of a curve in the south bank structure proposed immediately 
upstream (see Figure 1). 

Bend scour was computed using the Zeller equation presented in ADWR's Design Manual for 
Engineering Analysis of Fluvial Systems (1985)(10). The computations indicate that up to 7 feet 
of bend scour has the potential to occur along the upstream 700 feet of the proposed south bank 
structure. 

3.6.c Low Flow Incisement 

The large width-depth ratios for the project reach require that consideration be given to the 
development of low-flow channels. There are no exact methodologies for the prediction of low 
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flow channel incisement. A review of existing field conditions and experience from previous 
projects along the Salt River indicate a low-flow incisement depth of 2 feet is reasonable for the 
project reach. 

3.6.d Bedform Scour 

Bedforms commonly develop in natural or man-made channels with unlined bottoms. Bedforms 
of various types form and move through the channel, creating local mounds and depressions in 
the channel bed. The type and size of bedform which develops is a function of, among other 
things, the hydraulic characteristics and flow regime of the flood condition considered. The 
potential scour associated with bedforms is equal to one-half of the potential bedform height. 

The potential bedform scour component was estimated using dune height and antidune height 
relations presented in Simons and Senturk's Sediment Transport Technology (1977)(11). The 
maximum scour depth was determined using the dune height relation for all locations'throughout 
the project reach. 

3.6.e Factor of Safety 

A factor of safety was included to account for non-uniform flow distributions typical of alluvial 
channels. The factor of safety was calculated as 30 percent of the sum of general scoyr, long 

ll+~-_/-^--- 

term scour, bend scour, and bedfo- 

3.6.f Total Scour 

The total potential scour is the sum of all of the components listed above. This sum is presented 
for each of the cross-section located along the proposed project reach in the "TOTAL CALC. 
TOE DOWN" column in Table 4. 

3.7 Mining Impacts 

Mining of a river channel can have a dramatic lowering effect on the channel bed, and can lead 
to instability or failure of grade and bank protection measures. Maricopa County's current 
standard requires consideration of mining pit depths in calculation of potential bed adjustment, 
if the pit is located within 300 feet of the bank(14,15). Recent flood events have filled, to some 
extent the most significant pit areas adjacent to this bank protection project. 

This study has attempted to estimate the existing channel bottom elevation within each cross- 
section in the vicinity of the proposed project, and it is this minimum invert elevation that has 
been used as the reference invert from which the toe down allowances have been calculated. 
Although this procedure is considered sufficiently conservative for design of the proposed project 
under conditions currently present within the study reach, unrestricted mining of the areas 
adjacent to the proposed structure would require re-evaluation of the scour components and toe 
down elevations presented in this report. 
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I 
The design criteria used for the CSA bank protection will be the same as that used on the 
adjacenet downstream section of the Salt River. The criteria is described in the following 
documents: 1) the "Letter of Intent for the Salt River South Bank Stabilization," including 
Exhibits A and B, as well as Attachment A, as conveyed by the February 18, 1992, letter from 
the Flood Control District of Maricopa County (FCD) to the Arizona Department of 
Transportation (ADOT)(13); and 2) the "Bank Protection Toe-Down Depths in the Vicinity of 
Sand and Gravel Mining Pits," as conveyed by the July 29, 1992, letter from Simons, Li & 
Associates, Inc. (SLA) to Daniel, Mann, Johnson & Mendenhall (DMJM) and accepted by the 
FCD on August 11, 1992, by letter to DMJM(14,15). Copies of these documents are included 
in this report as Appendix IV. 

IV. PROPOSED SOUTH BANK GEOMETRY 

4.1 Design Criteria 

In summary, the FCD criteria requires the bank protection to be designed for a 100-year 
discharge of 220,000 cfs and three feet of freeboard. The toe-downs are to be set according to 
the total scour which accounts for the components of general scour (including contraction scour 
and bend scour, when applicable), bed form scour, long-term degradation; the safety factor; and 
low-flow incisement. The effects of any in-stream sand and gravel mining are also to be 
accounted for if within 300 feet of the bank protection toe. 

4.2 Minimum Design Dimensions 

The scour component analysis indicates that total toe down allowances of 4.8 to 13.9 feet are 
required along the proposed structure to allow for potential bed adjustment. On the basis of 
previous experience on the Salt River, and in recognition of the limitations of the analysis 
procedures and the accuracy of available topographic, grain size, and channel resistance 
information, a minimum total toe down depth of 10 feet is recommended for this project.. The 
"MIN. TOE DOWN ELEV." column in Table 4 lists the minimum toe down elevation for the 
proposed project at each of the cross sections located along the project reach. The minimum top 
of bank elevation was computed as the maximum potential water surface elevation (screened over 
the six analysis scenarios described above) plus 3 feet of freeboard. These elevations are listed 
in the "MIN. TOP OF BANK ELEV." column in Table 4. 

4.3 Recommended Design Dimensions 

The lower right hand cluster of columns presented in Table 4 lists the recommended design 
dimensions for the proposed structure at specific bank stations. These recommended design 
dimensions were developed based on the minimum requirements discussed above, with some 
smoothing applied in the interests of construction efficiency. Figure 11 is a profile view of the 
proposed structure, with bank top and bank toe stationing and elevations indicated. The 
proposed structure has been designed to match the top of bank and toe down stationing and 
elevations of the CSA bank protection structure proposed immediately downstream. 
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It should be noted that the proposed structure has been designed assuming that it will connect 
smoothly to a similar type of structure immediately upstream. Should the upstream project be 
revised, or in the event that the study structure be required to stand alone for an extended period, 
bank tie in structures and deeper toe down elevations would be required at its upstream terminus. 

The proposed geometries provide the general configuration of the proposed structure throughout 
its length. However, additional measures, including deeper toe down depths andlor local riprap 
may be required at locations of outfalls. This information will be incorporated into the design 
pending approval of the general dimensions presented herein. 
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APPENDIX I 

CHARACTERISTIC SEDIMENT GRADATION FOR THE SALT RIVER 

I 



Simons, Li & Associates, Inc. 

I W a l e r  Resources K. Civil Icnginrcl-in2 Consrl i lanls  

June 26, 1992 

I Mr. Thomas M. Monchak 
Daniel, Mann, Johnson,.& Mendenhall 

I 
300 West Clarendon Avenue, Suite 335 
Phoenix, Arizona 85013-3499 

I 
RE: CHARACTERISTIC SEDIMENT GRADATION FOR THE SALT RIVER - 

McCLINTOCK D R N E  TO DOBSON ROAD 

I Dear Tom: 

SLA has reviewed the twelve gwtechnical data sets, labeled A through L, compiled by 

I SH&B for the Salt River between 40th Street and Dobson Road. The twelve geotechnical data 
sets are summarized in Attachment A as they relate to the Salt River sediment gradation. 

To finalize the bank protection toe-down depths, a representative sediment gradation must 1 be developed m that the long-term and general scour depths can be quantified Two of the 
geotechnical data sets indicate that 20 to 30% of the Salt River sediment is larger than 3 inches 
(3"+). Since samples and visual estimates indicate that a significant portion of the channel 1 sediment is 3"+ material, it is recommended that the 3 " +  material be considered in the 
development of the representative sediment gradation for the design reach. 

I rn A total of 25 samples within the Salt River Channel from Data Sets D, G ,  H, J, and L 
were utilized to develop the characteristic sediment gradation for the design reach. Data Set J 

) supplements Data Set H with sieve analysis data for I"+ material at sir identical sample 
locations. Therefore, Data Sets H and J were combined as a single data set for the characteristic 
sediment gradation analysis. The grain size distributions for Data Sets D and H&J were 

I corrected for the percentage of material greater than 3 inches. For example, if 20 percent of the 
total sample is 3 " i  material, then the grain size distribution for the 3 inch minus material 
represents only 80 percent of the total sample. Therefore, if 30% passes the No. 16 sieve for 

( the minus 3 inch grain size distribution, 24% passes the No. 16 sieve for the total sample. 
Attachment B presents grain size distribution plots of each sample included i n  the analysis along 

I with an average grain size distribution for all the samples comprising the data set. 

The average grain size distributions from the resulting four data sets were used to develop 
the characteristic sediment gradation. The recorninended characteristic sediment gradation for 1 the design reach of the Salt River is the average of the individual data set average prsdutio&: 
Averaging the data set average grain size distributions to define the characteristic sediment 

( gradation prevents weighting by the differing number of samples comprising the four data sets. 
Attachment B includes a plot comparing the average of the four data sets with the recommended 
characteristic sediment gradation of the Salt River. The Salt River characteristic sediment 

I gradation has been discretized in the following table: 

I 4600 South  Mill  Avenue. Suite 190. Tempe. AZ 85282 . Phone: (602) 49 1 - 1393 F a :  (6021 49 1- 1396 
An Equal 0ppo1-lunily Ernplolrer 



Mr. Thomas M. Monchak 2 J u n e  26, 1992 

Salt River Characteristic Sediment Gradation 
OMcClintock Drive to Dobson Road) 

The recommended sediment gradation should provide conservative scour depths since i t  
is skewed towards smaller sediment sizes representative of Data Sets G and L. If you have any 
questions regarding this analysis, please feel free to call. 

Sincerely, 

SIMONS, LI & ASSOCIATES, INC. 

. . 
Dennis L. Richards, P.E. 
Vice President 

cc: Steve JirnenezlRay Jordan, ADOT 
Don Rerick. FCD 

Attachments 

I sla Simons. w8,c. r e p ~ o , , 7 p ~ s  Li & & r,<.,, Associates. ,.,,,,, .,.-. , .... - Inc. ,... . 
~~ ~~ 



ATTACHMENT A 



1 Data Set A 
1 

I Data Set A was performed for the ADOT downstream channelization (40th Street to Mill 
Avenue). No map was provided identifying the sample locations. The samples are located using 
ADOT State Plane Coordinates. No estimates were made regarding the percentage of material 

I greater than 3 inches. 

I 
Data Set B 

Data Set B was performed for the foundation design of the East Papago Salt River 

I 
Bridges. The boring logs indicate that the bed material at most sample locations consist of sand, 
gravel & cobbles (SGC) for a considerable depth. The generalized soil profile along the Salt 
River Bridges indicates the Salt River bed material is SGC from the existing invert to an 

I elevation of 1055 feet. No estimates were made regarding the percentage of material greater than 
3 inches. The sieve analyses were performed on samples at depths of 89 feet and greater. A 
boring log at the north bank indicates the bank consists of gravelly sand over SGC (sample N2). 

I Boring logs within the abandoned in-stream pits indicate shallow deposits (clayey sand and 
gravel, silty clay) over SGC indicating a potential sediment supply to the design reach. 

I Data Set C 

Data Set C consists of borings performed at the Red Mountain Traffic Interchange 
(RMTI). Only three of the samples are within the Salt River Channel. Borings T-10 and C-2 1 indicate the surface material is man-made fill over SGC. The surface material for boring C-3 
consists entirely of SGC. No sieve analyses were provided for any of the borings that comprise 

I this data set. 

I 
Data Set D 

Data Set D was performed for the RMTI south bank protection from the Pima Freeway 
to Dobson Road. Sieve analyses were provided on three borings (HB series). Sieve analyses 

1 were not performed for the test pits (HP series). Visual corrections were noted for the 
percentage of material greater than 3 inches. 

1 Data Set E 

Data Set E was developed for the RMTI 11A Contract bridge structures. None of these 1 structures are within the Salt River Channel. 

I . . 

I 
I 

. . 

I 



I Data Set F 

I Data Set F contains geotechnical data around the RMTI. Only two of the borings within 
the Salt River Channel (15B-4, 16B-2) include a sieve analysis of the surface inaterial. Both 
samples indicate the surface material to be sand, gravel with some cobbles. Most of the sieve 
analyses were performed on samples at great depths for structure foundation design. ' Estimates 1 of the maximum particle size are noted on some of the boring logs. 

I Data Set G 

I 
Data Set G was performed for the foundation design of the Pima Freeway structures 

crossing the Salt River. No estimates were noted regarding the percentage of material greater 
than 3 inches. However, three of the sieve analyses do not indicate 100% passing the 3 inch 

I sieve. 

Data Set 1-1 & .I 

1 Data Sets H & J were performed for the Rio Salado Channelization. Data Set H provides 
sieve analyses of 6 samples within the Salt River Channel for material less than 3 inches. Visual 

I estimates were performed for the percentage of material greater than 3 inches. Data Set J 
supplements H with sieve analysis data of material greater than 3 inches lor the identical 6 Salt 
River Channel locations. 

1 Data Set I 

Data Set I supplements Data Set H with two sieve analyses of the material larger than 3 1 inches. However, these two samples corieipond to bank station iocations and not samples within 
the Salt River Channel. 

I Data Set K 

I Data Set K consists of boring logs for the East Papago Salt River Bridges original 
northern alignment. No sieve analyses were included with this data set. 

1 Data Set L 

Data Set L provides additional geotechnical data for the current alignment of the East 

( Papago Salt River Bridges. A majority of the sieve analyses were performed on deep samples 
for the structure foundation design. Twelve sieve analyses were performed on material within 
the scour zone (ie. above El. 1130 ft.). No estimates were provided regarding the percentag? 1 of material greater than 3 inches. 

I 
I 
I 
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FLOOD CONTROL DISTRICT 
of RECEIVED JUL 0 7 1992 

Maricopa County 
BOAKI) 0 1  l)luI ( I (>I<\ 

2801 West Durango St~.eet Phoenix, Arizona 85009 
I' licn Ai~c,tl<)~~tl<, 

Telephone (602) 506-1 501 B~lsey l3;ivlesb 
Fax (602) 506-4601 lainer, U. Brune~ 
TDD (602) 506-5897 Carole Carpenter 

Tom Freestone 

JUL 0 2 1992 

Mr. Dennis L. Richards, P.E. 
Vice President 
Simons, Li & Associates, Inc. 
4600 South Mill Avenue. Suite 190 
Tempe, Arizona 85282 

SUBJECT: Salt River Channel East of McClintock Drive - 
Characteristic Sediment Gradation 

Dear Mr. Richards: 

The Flood Control District has reviewed the geotechnical data and gradation 
analysis provided in your letter of June 26. 1992. 

The District finds the recommended sediment gradation acceptable as a 
representative gradation for this reach of the river channel project. The 
safety factor to be used in the scour analysis will need to reflect the local 
variations in sediment gradations that are evident in the geotechnical data 
sets. 

It should be noted that the statement in Attachment A, indicating that the 
sample locations in Data Set I are not "... within the Salt River Channel.", 
is not correct. The sample materials are designated as "River Bed" at the top 
of the sieve analysis report. 

If you have any questions, please call me or Warren Rosebraugh at 506-1501. 

v Donald J. Rerlck 
Project Manager 

Copies to: Thomas M. Monchak, DMJM 
Ray Jordan, ADOT 
Steve Jimenez. ADOTIUHS . . 



APPENDIX I1 

HEC-2 OUTPUT FILES 



- 

* HEC-2 WATER SURBACE PROFILES * 

E Varnion 4.6.2; May 1991 + 

* RON DATE 03APR95 TIME 11:14:24 

....................................... . U.S. ARMY CORPS OF ENOINBBRS . HYDROLOOIC ENOINBERINO CENTBR 
SO9 SECOND STREET, SDTTB D 
DAVIS, CALIFORNIA 95616-4687 . (916) 756-1104 ....................................... 

PAGE 1 

THIS RUN EXBCITTED 03APR95 11:14:24 ..................................... 
I HRC-2 WATER SURFACE PROFILES version 4.6.2; May 1991 ..................................... 
I 
THIS IS AN ARCHIVAL RON ALL DATA ANC RESULTS ARE SAVBD ON UNIT 96 

E BME.DAT - -  WITH SOOTH BANK, CURRENT CONDITIONS 
AC DESIGN (IP-P.DE TO THE P I U  FREEWAY, ADJUSTED BAKER SECTIONS U/S 

INCLODES POPOSED SOOTH KANX BElWgEN P I U  EWY AND DOBSON 

I BAKER SECTIONS FROM 225.28 TO 125.95 (Dl9 OF ALMA SPLIT) 
MI -09 RaOVED, Nm.035 IN CHAXNKL, Nx.050 IN OVERBANKS 
ET CARDS REXOVED. X3 CARDS USED IN PLACE 

AC 
1 0 0 - Y m  FlrOOD 

SINONS, LI & MSOCIATES, INC. (PA!L-PBDQ-02) 
T2 RBD MOUNTAIN FREEWAY SALT RIVER SOOTH LBVBB PROTECTION 

DROP #5 TO DIS OF ALMA ROAD SPLIT 

1 ICHECR INQ f N I W  TDTR 
STRT METRIC W I N S  Q WSEL FQ 

I 2 NPROF IPLOT P R W S  XSECV XSECH FN ALLDC 

1166.59 

IBW CHNIM ITRACB 













SALTr'OILA FLOOD DELINEXTION 

I 
100-YKAR QLOOD 
REACH 5 :  SECTIONS 225 .28  - : 





PAQB 12 

PAQB 13 



SBCNO DEPTH CWSBL CRIWS WSBLK 

QLOB QCH QROB ALOB 
VLOB VCH VROB XNL 

SLOPE XLOBL XLCH XLOBR ITRIAL 

Ea w 
ACH M O B  

XNCH XNR 
IDC ICONT 

HL OLOSS L-BANK B L W  
VOL ZW1\ R-BANK ELBV 
rPll BLXIN SSTA 
CORAR M P W I D  ENDST 

I PROF 1 
,100 C B W -  .300 

SBCNO 20.500 

495 OVERBAM( AREA ASSWBD NON-EFBECTIVE, BLLEA- 

I SBCNO 22.000 

I 495 OVBRBANK AREA ASSOMBD NON-EPFECTTVE, ELLEA- 

I PBCIAL BRIDQB 
5227 DOWNSTREAM B L W  IS 1156.29 , NOT 1166.81 HYDIULULIC JOHP OCCURS DOWNSTRKAU (IF LOW FLOW CONTROLS) 



PAOB 15 

SKCNO DEPTH W S E L  CRIWS WSELK BQ 1 Q 
W XL OLOSS L-BANK BLEV 

QLOB QCH QROB  LOB a c ~  AROB VOL IWA R-BANK BLBV 
TIME "LOB VCB VROB XNL XNCH XNR WTN BLKIN SSTA 

I 
SLOPE XLOBL XLCH XLOBR TTRTAL TDC ICONT CORAR TOPWID BNDST 

SB XI( XKOR COFQ RDLBN BWC BWP BARBA SS ELCHII BLCHD 
1.05 1.56 3.00 500.00 790.00 193.00 27088.00 6.50 1147.31 1147.20 

L SXCNO 23.550 LASS B LOW FLOW 

420 BRIDOE W.S.- 1162.28 BRIDQB VELOCITY; 20.60 CALCLTATED CHANNEL ARRAS 10393. 

BOPRS BQLWC H3 QWBIR PLOW BARBA TRAPBZOTD ELLC KLTRD WEIRLN 

AREA 

3495 OVBRBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1172.00 ELREA- 1170.50 

265 DIVIDED PLOW 

3280 CROSS SECTION 28.00 EXTENDED 2.96 FEBT 

495 OVBRBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1172.00 BLRBA- 1172.00 

I 495 OVERBANK AREA ASSMED NON-EFFECTIVE. ELLEA- 1172.20 ELREAS 1173.50 

1 
03aPR95 11:14:24 

I SBCNO DEPTH CWSBL CRIWS WSBLK EO W HL OLOSS L-BIWK ELEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK BLBV 
VLOB VCH VROB XNL XNfH XNR WTN BLMIN SSTA 

SLOPB XLOBL XLCH I XLOBR ITRIAL IDC ICONT CORAR TOPWID BNDST 

I 301 HV CHANQBD MORE TIlAN W I N S  

PAOB 16 

495 OVERBANK AREA ASSMBD NON-EFFECTIVE, BLLEA- 1172.10 BLRBa- 1172.10 



I 
'SBCNO 31.000 

3265 DIVIDBD PLOW 

I 3301 W CHIWOBD MORB THAN W I N S  

3495 OVER- AREA ASSmBD NON-EBBBCTIVB, ELLEA- 1172.70 BLRBA- 1172.70 

SBCNO DEPTH CWSBL CRIWS WSBLK BQ 1 Q 

W EL OLOSS L-BANK E L W  
QLOB QCH QROB ALOB ACH AROB VOL IWA R-BANK ELEY 

TIME YLOB VCH VROB XM. XNCH XNR RTN BLUIN SSTA 

I 
SLOPB XLOBL XLCH XLOBR ITRIAL ITDC ICONT C O W  MPWID ENDST 

3495 OVBRBANK AREA ASSMBD NOQ-PPBKCTIVE, BLLBA- 1173.50 ELREA- 1173.50 

I 265 DIVIDBD BLOW 280 CROSS SBCTION 33.00 EXTENDED 3.29 PEET 

495 OVBRBANK AREA ASSMBD NON-EPFBCTIVB, ELLEA- 1174.30 BLREA- 1174.30 

33.000 21.69 1171.29 .OO .OO 1175.64 4.35 1.13 .14 1174.30 

215000.0 . O  215000.0 .O .O 12846.4 .O 1031.1 51.0 1174.30 

I .06 .OO 16.74 .OO ,000 ,035 ,000 ,000 1149.60 317.41 

,003053 390. 390. 390. 2 0 0 .OO 608.53 979.80 

*SECNO 34.000 

1 265 DIVIDBD PLOW 
3280 CROSS SBCTION 34.00 BXTBNDBD 2.78 BBBT 

495 OVERBANK AREA ASSUMBD NON-BPPBCTIVE, ELLEA= 1175.80 BLRBA- 1175.80 

I SBCNO 35.000 
3265 DIVIDED BLOW 



SECNO DEPTH CWSEL CRIWS WSBLK BQ I Q 
w 

QLOB QCH QROB ALOB ACH AROB 
TIME VLOB VCH VROB XM. MlCH XNR 

I 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

3280 CROSS SECTION 35.00 BXTBNDBD 4.48 PBET 

I 3301 W CHIWQBD MORE THAN W I N S  

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA. m 1177.50 BLREA- 

OLOSS L-BANK BLKV 
IWA R-BUIK K L W  
ELMIN SSTA 
MPWID ENDST 

P 265 DIVIDED FLOW 
3280 CROSS SECTION 36.00 EXTBNDBD 3.78 BEET 

495 OVBRBANK AREA ASSUMED NON-BPPBCTIVB, ELLEA- 1179.00 ELREA- 1178.80 

3280 CROSS SECTION 37.00 EXTBNDBD 5.57 PEBT 

301 W CEANQBD MORE THAN W I N S  

495 OVBRBANK AREA ASSUMED NON-BFBECTIVB, BLLKA- 1180.60 BLRBA- 1180.60 

37.000 26.36 1177.56 .OO .OO 1179.28 1.71 .SO 2 1180.60 
215000.0 .O 215000.0 .O .O 20460.5 .O 1592.6 75.2 1180.60 

I .09 .OO 10.51 .OO ,000 ,035 ,000 ,000 1151.20 278.33 
,000919 390. 410. 435. 2 0 0 .OO 802.49 1134.67 

SECNO DEPTH CWSBL CRIWS WSELK BQ W HL OLOSS L-BANK ELBV 
QLOB QCH QROB ALOB ACH AROB VOL IWA R-BANK BLBV 
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT COIUR MPWTD BNDST 

I SECNO 38.000 280 CROSS SECTION 38.00 BXTENDED 2.25 FEET 

I 495 OVBRBANK AREA ASSWED NON-BPPBCTTVB, BLLEA- 1183.10 ELRBA- 1181.30 

38.000 26.55 1178.25 .OO .OO 1179.71 1.46 .4l .03 1183.10 
215000.0 .O 215000.0 .O .O 22200.4 .O 1842.3 84.9 1181.30 

I 
.10 .OO 9.68 .OO ,000 ,035 ,000 .OOO 1151.70 478.96 

.000708 650. 510. 380. 2 0 0 .OO 862.57 1341.54 

*SECNO 39.000 

I 280 CROSS SECTION 39.00 BXTBNDBD 2.49 PBBT 



I 3495 OVERBAN% AREA ASSUMED NON-BFFBCTIVE, ELLBA- 1183.60 BLRBA- 1181.50 

39.000 26.29 1178.49 . O O  .OO 1180.13 1.64 .36 .06 1183.60 
220000.0 . O  220000.0 . O  .O  21391.4 . O  2082.5 94.3 1181.50 

I 
.12 . O O  10.28 . O O  ,000 ,035 .OOO ,000 1152.20 494.65 

.000810 500. 480. 450. 2 0 0 . O O  840.03 1334.69 

'SECNO 40.000 

I 3280 CROSS SECTION 40.00 BXTBmED 5.32 FEET 

- 
3495 OVERBANK ARK& ASSUMBD NON-BFPECTIVB, BLLBA- 1184.00 BLREA; 1184.00 

'SECNO 40.100 

PAQB 20 

SBCNO DBPTH CWSXL CRIWS WSELK 
QLOB QCH QROB ALOB 
VLOB VCH VROB XLIL 

SLOPB XLOBL XLCH XLOBR ITRIAL 

I PECIAL BRIDOE 
SB XK XKOR COFQ RDLEN BWC 

1.56 2.60 500.00 923.40 

~ s E c N ~ ~ ~ ~ . 2 0 0  
CLASS A LOW FLOW 

I 420 BRIDQB W.S.; 1178.97 BRIDQB VELOCITY- 

GOPRS BOLWC H3 QWBIR PLOW 

3495 OVERBANK ARBA WSOHBD NON-BBPBCTIVE, BLLBA- 

I 40.200 26.81 1179.61 . O O  . O O  

220000.0 . O  220000.0 . O  .o 
.14 .OO 8.64 .a0 .OOO 

I 495 OVBRBANK ARBA ASSOHBD NON-EBBBCTIVB, BLLBA- 

40.300 26.84 1179.74 .OO . O O  
220000.0 .o 220000.0 .o  .o 

BO HV HL OLOSS L-BANK ELBV 
ACH AROB VOL lWA R-BANK BLBV 
XNCH XNR WTN ELMIPI SSTA 
IDC ICONT CORAR MPWID ENDST 

BWP BAR= SS ELCNU BLCHD 
106.00 33519.00 1.00 1152.80 1152.80 

9.97 CALCULATED CHANNEL ARBAI 22075 

WE?. TRAPEZOID BLLC BLTRD WBIRLN 
ARBA 

33579. 33579. 1192.00 1206.00 0. 

'SBCNO 40.400 

I 



SECNO DBPTH CWSBL CRIWS WSBLK BO I Q QLOB QCH QROB ALOB ACH 
TIME "LOB VCH VROB XNL XNCH 

I 
SLOPB XLOBL XLCH XLOBR ITRIAL IDC 

W 

AROB 
XNR 
ICONT 

HL OLOSS L-BANK ELBV 

VOL ZWR R-BAM( BLBV 
WTN ELNIN SSTA 
CORAR TOPWID ENDST 

EB 3.05 XKOR COBQ RDLBN BWC BWP BAR= SS ELCHIT BLCBD 
1.56 2.60 500.00 988.40 104.00 28283.00 1.00 1153.10 1153.10 

*SECNO 40.500 

P LASS A LOW BLOW 
3420 BRIDOB W.S.n 1179.58 BRIDGB VELOCITY- 9.12 CALCULATED CHANNBL AREA- 24125. 

I BOPRS BOLWC H3 QWEIR PLOW BAREA TRAPBZOID ELLC BLTRD WBIRLN 
AREA 

.OO 1181.06 .19 0 .  220000. 28283. 28283. 1184.00 1199.00 0. 

I 495 OVERBANK AREA ASLSSOMED NON-EFFBCTIVB, ELLEA- 1184.40 BLREAn 1184.40 

I SBCNO 40.600 495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1184.50 BLRBA= 1184.50 

I SECNO 41.100 
3495 OVER- AREA kSSnNBD NON-EFFECTIVE, 

1 SECNO DEPTH CWSBL CRIWS WSBLK BO W HL OLOSS L-BAM( BLBV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-%ANK BLBV 

"LOB VCH VROB XNL XNCH XNR WTN ELNIN SSTA 
SLOPE XLOBL XLCH I 'IME 

m O B R  ITRIAL IDC ICON'I C O W  M P W I D  BNDST 

PAQB 21 

BRIDGE 

XKOR COPQ RDtEN BWC BWP BARER SS ELCHU ELCHD 
1.05 1.50 2.60 500.00 1019.90 106.00 29097.00 1.00 1153.20 1153.20 

I SSCNO 41.200 



I 3420 BRIDGE W.S.- 1179.92 BRIDOB VELOCITY- 8.75 CALCVLATW CHANNEL ARBA. 25136. 

B(iPR9 BOLWC HS QWETR PLOW BAR- TRAPBZOTD BLLC ELTRD WBlRLN 
ARBA 

3495 OVBRBANR ARBA ASSUMED NON-BPPECTIVE, ELLBA- 1185.00 KLRBAr 1185.00 

470 ENCROACHHBNT STATIONS- .O 6480.0 TYPE= 1 TARGET; 6479.999 

495 OVERBANK AREA ASSUMED NON-BFFECTIVE, BLLBA- 1184.00 ELRBA- 100000.00 

3470 ENCROACESENT STATIONS- .O 21451.1 TYPE- 1 TARGET- 21451.100 

495 OVERBANK AREA ASSUMED NON-BFBECTIVE, ELLBA- 1184.10 BLREA- 100000.00 

SBCNO DEPTH W 8 E L  CRIWS WSELK EO M, HL OLOSS L-BIWK E L W  I Pm QLOB QCH QROB ALOB ACH AROB VOL IWA R-BMIK E L W  
VLOB VCH VROB XNL XNCH XNR Vrrm ELMIN SSTA 

SLOPE XLOBL XLCH XLDBR ITRIAL IDC ICONT C O W  MPWID BNDST 

I SECNO 224.430 
3470 ENCROACHMENT STATIONS- .O 21578.1 TYPE- 1 TAROET- 21578.100 

I 495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLBA- 1184.60 ELREA. 100000.00 

224.430 29.29 1181.29 .OO .OO 1181.74 .45 .13 .01 1184.60 
220000.0 .O 220000.0 .O .O 40663.0 .O 3626.3 156.6 100000.00 

I .21 .OO 5.41 . O O  ,000 ,035 .OOO ,000 1152.00 19826.01 
.000255 500. 494. 440. 2 0 0 .OO 1752.09 21578.10 

+S=CNO 224.530 

I 470 ENCROACHMENT STATIONS- .O 21723.0 TYPE- I TAROET- 21723.000 

3495 OYERB- AREA ASSMBD NON-EFFECTIVE, ELLBA- 1184.90 ELRBA- 100000.00 

I 
.000205 510. 506. 500. 2 0 0 .OO 2055.01 21723.00 

'SBCNO 224.620 

470 ENCROACHMENT STATIONS- I .O 21913.8 TYPB- 1 TARGET- 21913.800 

PAGE 23 



3495 OVERBANK ARXA ASSUMED NON-EPFXCTIVX, ELLEA= 1185.20 BLRXA- 100000.00 

I 224.620 28 .70  1181.70 .OO .OO 1181.97 .27 . 0 9  . 0 1  1185 .20  
220000.0 .O 220000.0 . O  . O  52962.5 .O 4705.8 204 .5  100000.00 

.27 .OO 4 . 1 5  .OO ,000 ,035 .OOO ,000 1153.00 19522 .50  

I 
.000158 505.  505 .  5 0 5 .  2  0  0  . O O  2391.30 21913.80 

'SBCNO 224.710 

I 3265 DIVIDED PLOW 

3470 BNCROI\CWIBNT STATIONS- .O 21907.0 TYPE- 1 TARGET- 21907.000 

PAGE 24 

SBCNO DEPTH CWSBL CRIWS WSBLK XO W HL OLOSS L-BANK B L W  
QLOB QCH QROB ALOB ACH AROB VOL lPlA R-BANK BLEV 
VLOB VCH VROB XNL XNCH XNR WTN ELNIN SSTA 

SLOPE XLOBL XLCB XLOBR ITRIAL IDC ICONT CORML MPWID BNDST 

I 3495 OVXRBANK AREA ASSDHBD NON-EFFECTIVE, BLLXA- 1185.50 ELPEA= 100000.00 

t SECNO 224.810 

3470 XNCROACHHENT STATIONS- . O  21895.0 TYPB. 1 TAROXTn 21895.000 

P 495 OVERBANK ARXA ASSUMBD NON-XFFXCTIVB, XLLBAUL- 1185.80 ELRKA- 100000.00 

224.810 27 .92  1181.92 .OO .OO 1182 .08  .16 .04 .OO 1185.80 
220000.0 . O  220000.0 .O .O 68151.4 . O  6136.0 262.8 100000.00 

.35 .OO 3 . 2 3  .OO .On0 ,035 ,000  ,000  1154.00 19095 .05  

I .000083 560. 510 .  4 9 0 .  0  0  0  . O O  2799.95 21895 .00  

'SXCNO 224.900 

302 WARNING: CONVgYANCB CHANGE OUTSIDE OF ACCBPTABLB RANGE, KRATIO 1 .60 

3470 ENCROACHHXNT STATIONS- .O 21190.0 TYPE- 1 TARGET= 21190.000 

495 OVERBANK AREA ASSUMED NON-EFFBCTIVR, BLLBA- 1186.10 ELREA- 100000.00 

I 470 BNCROACHHBNT STATIONS- .O 2 0 7 9 2 . 1  TYPE- 1 TARGET- 20792.100 

03APR95 11:14:24 

I SECNO DEPTH CWSXL CRIWS WSELK BG W HL OLOSS L-BANX BLEV 

Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANX ELXV 
TIME VLOB VCH VROB XNL XNCH XNR WTN BLUIN SSTA 

I SLOPB XGOBL XLCH XLOBR ITRIAL IDC ICONT CORA#. TOPWID ENDST 

P M B  25 

495 OVERBANK ARBA ASSDHED NON-BPFBCTIVE, ELLXA- 1186.40 ELRBA- 100000.00 



I 3495 OVERBANK ARBA ASSUMED NON-BFIBCTTVE. BLLBA- 1192.00 BLRBA. 1186.00 

225.100 26.09 1182.09 .OO .OO 1182.41 .32 .10 .OO 1192.00 
220000.0 .O 220000.0 .O .O 48120.9 .O 7875.9 342.6 1186.00 

I 
.44 .OO 4.57 .00 ,000 ,035 ,000 .OOO 1156.00 19087.89 

,000215 570. 510. 510. 1 0 0 .OO 2380.45 21768.34 

3301 W CHANDBD MORE TSAN W I N S  

I 
3302 WARNINQ: CONVEYANCE CHANDB OUTSIDE OB ACCEPTABLE RANQB, KRATIO - .41 

P 495 OVERBANK AREA ASSQMBD NON-EFPBCTIVB, ELLEA- 1194.00 ELREA- 1193.90 

I SECNO 225.280 03APR95 11:14:24 

SBCNO DEPTH CWSEL CRIWS WSELK EQ W HL OLOSS L-BANK ELHY I L QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK B L W  
YLOB VCH VROB XNL XNCH XNR WTN BLMIN SSTA 

SLOPB XLOBL XLCH XLOBR ITRIAL IDC ICONT C O W  T O W I D  ENDST 

3301 W CHANOBD MORE THIN W I N S  

I 302 WARNINQ: CONVEYANCE CHANQB OUTSIDE OF ECCBPTABLE RANQE, KRATIO a .59 

I 470 BNCROACHblENT STATIONS- .O 20249.9 TYPB- 1 TAXQET; 20249.900 

495 OVERBAN% AREA ASSUMBD NON-BFBBCTIVE, ELLBA- 1184.30 ELRBA- 1175.80 

I SBCNO 225.380 - 
3495 OVBRBANK ARBA ASSUMED NON-EFFECTIVE, ELLEA- 1189.30 ELRBA- 1186.50 

3301 W CHANOBD MORE THAN W I N S  

I 



3495 OVERBANK AREA ASSUMED NON-EPPECTIVB, ELLEA- 1195.00 BLRBA- 1203.80 
I 

PAOB 27 

SBCNO DEPTH EnSEL CRIWS WSBLK BO W BL OLOSS L-BANX E L W  

Q QLOB QCH QROB ALOB ACH AROB VOL IWA R-BANX BLBY 
VLOB VCH VROB XNL MlCH XNR WTN E m I N  SSTA 

SLOPB XLOBL XLCH I XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

b 3 0 1  W CHANOBD XORB THAN W I N S  

BNCROACHldBNT STATIONS. . O  19907.8 TYPE- 1 TARQET- 19907.800 

495 OVBRB- AREA ASSUMED NON-BPPBCTIVE, BLLBA- 1191.60 ELRBA. 100000.00 

i SBCNO 225.660 

3470 ENCROACHldSNT STATIONS- .O  19790.8 TYPE- 1 TAROET- 19790.800 

495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1194.70 BLREA. 100000.00 

225.660 28.53 1187.33 .OO . O O  1188.94 1 . 6 1  .56 .02 1194.70 

220000.0 .O 220000.0 .O . O  21627.9 .O 9349.1 428.2 100000.00 

I 
.52 .OO 10.17 .OO ,000 ,035 ,000 ,000 1158.80 18744.12 

.001037 525. 513. 520. 2 0 0 . O O  1046.68 19790.80 

'SBCNO 225.760 
225.760 22.74 1187.74 .OO .OO 1189.58 1.85 .58 .07 1199.20 I 22000;;: . O  120000.0 .O  . O  20171.2 . O  9580.7 440.2 1196.20 

.OO 10.91 .DO ,000 ,035 ,000 ,000 1165.00 18690.74 
,001394 440. 483. 485. 2 0 0 .OO 1107.65 19798.39 

1 SECNO 225.850 

3301  W CHANOED MORE THAN W I N S  

I 302 WARNING: CONYIIYWCB CHANOB OUTSIDE OF ACCEPTABLB M O B ,  KRATIO r 1.83 

I 495 OVBRBANX AREA ASSUMBD NON-EFFBCTIVE, BLLBA- 1194.70 ELRBAl 1202.40 

1 

I SECNO DBPTH CWSBL CRIWS WSBLK KO W HL OLOSS L-BANX BLBV 
Q QLOB QCH QROB ALOB ACH AROB VOL W A  R-BIWK BLBV 

VLOB VCH VROB XNL XNCH XNR *PPN BLMIN SSTA 
SLOPB XLOBL XLCH I XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

PAOB 28 



THIS RUN BXBCWTED 03APR95 11:14$27 

HBC-2 WATBR SURFACE PROFILES 

I version 4.6.2; Kay 1991 
...**...**..+~...*.......***.**..*... 

C 
OTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NrmBBR INDICATBS MESSAGE IN SmaURY OF BRRORS LIST 

- 
DROP #5 TO D/S OF WM R 

SBCNO XLCH ELTRD BtLC 

.oo 

.oo 

.oo 

1180.61 

.oo 

.oo 

.oo 

.00 

.oo 

.OO 

.oo 

.oo 

.DO 

.oo 

.oo 

.oo 

.oo 

CWSBL 

1166.59 

1166.70 

1166.81 

1168.48 

1168.95 

1169.17 

1169.13 

1169.70 

1170.48 

1171.29 

1172.77 

1174.48 

1175.78 

1177.56 

1178.25 

1178.49 

1179.32 

CRIWS 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.OO 

.oo 

.oo 

I 
03APR95 11:14:24 

SBCNO XLCH BLTRD E U C  BWdIN Q CWSEL CRIWS BO 1O'KS 

PAQB 30 

VCH AREA .01K 

8.79 25038.34 91511.80 

8.64 25472.70 93687.29 

8.42 26126.29 96238.05 

8.22 26771.28 98738.73 

8.04 27367.97101220.20 



SBCNO XLCH ELTRD BLLC ELMIN Q CWSBL 

.OO 1167.90 220000.00 1189.50 

CRIWS BO 

.OO 1190.45 

I VMMARY PRINTOUT TABLE 150 

SBCNO Q CWSEL XLCH 

.oo 

150.00 

65.00 

120.00 

360.00 

380.00 

390.00 

400.00 

400.00 

390.00 

VCH AREA .01K 

7.80 28203.05 75702.64 





SUMUARY OF ERRORS AND SPECIAL NOTES 

I CAUTION SECNO- 23.550 PROBILE- 1 HYDRAULIC JUMP D.S. 

I 
WARNING SECNO- 224.900 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SBCNO- 225.190 PROBILE- I CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SIICNO- 225.280 PROFILE- I CONVEYANCE CUANGE OUTSIDE ACCEPTABLE EANGE 

I WARNING SECNO- 225.850 PROBILE- 1 COMIgYANCE CHANGE OUTSIDE ACCEPTmLX RANGE 



* HEC-2 WATER SURFIICB PROFILES . . varaion 4.6.2; May 1991 1: . . . RVN DATE 03APR95 TIME 11:16:11 . 

I 
HBC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 

L IS IS AN ARCHIVAL RUN ALL DATA AND RESULTS ARE SAVED ON UNIT 96 

BSI_SM.DAT - -  WITH SMOOTHED INVERT AND SRPMIC'S NORTH BANK 

AC WITH BSI'S PROPOSBD NORTH BAM( BTdN PIIdR FREEWAY AND DOBSON 
AC N-BANK BNCROACHHENT Q 42.1 MOYBD SOUTH TO MAKE WIDTH COMPATIBLE WITH - 

PROPOSED BSI BANK 
TNVERT IS SMOOmED TO - A W  E L W  BSlllEBN BA3WS 

C CROSS-SECTIONS ARE PERPENDICVIdR TO BANKS, LBNOTHS CRANOED ACCORDINOLY 

100-YBAR FLOOD 

SIMONS, LI 6 ASSOCIATES, INC. (Pm-PBDQ-02) 
T2 RED MOUNTAIN FRBKWAY SALT RIVER SOUTH LBVEE PROTECTION 

PIMA FREEWAY TO DOBSON 

NTNV IDIR STRT MBTRIC HVINS Q WSEL 

THIS RUN BXBCOTED 03APR95 11:16:11 

....................................... 
11.8. AXMY CORPS OP BNOTNBBRS . HMROLOOIC BNQINEERTNO CENTER 
609 SECOND STREET, SUITE D 
DAVIS, CALIFORNIA 95616-4687 

(9161 755-1104 ....................................... 

t 2 NPROF IPLOT P R W S  XSBCV XSBCH FN ALLDC IBW CHNIM 

- 1 -1 

PAQB 1 





PAQB 4 



PAOE 5 

I:: :: 37 455.69 1433.84 

~~~ -~ 

R 1185 5000 1153.2 5031.8 

INVERT SMOOTHED M BLEV 1154 BETWEXN BIWKS 

I INVERT SMOOlliED TO ELEV 1155 BETWEEN BAUKS 



I 
INVERT SMOOTHED TO BLZV 1157 BETWEEN BANKS 

I 
TNVERT SMOOTHED TO =LEV 1159 BETWEEN BANKS 

X1 224.53 4 19664.6 21105 
OR 1184.9 19664.6 1159 19690.5 

I lNVERT SMOOTHED TO BLBV 1 1 6 1  BETWEEN BANKS 

I 
X1 224.62 4 19519 20859 

OR 1185.2 19519 1 1 6 1  19543.2 

INVERT SMOOTHED M ELBV 1 1 6 1  BE.RIEBN BANKS 

I 
TNVERT SMOOTHED TO KLBV 1 1 6 1  BElPlEEN BANKS 

X 1  224 .81  4 19081.8 20422 

I INVERT S!AOOTHED TO ELZV 1 1 6 1  BETWEEN BANKS 

X1 224.9 4  18902.6 20233 

I OR 1 1 8 6 . 1  18902.6 1 1 6 1  18927.7 

INVERT SMOOTHED TO BLBV 1162 BETWEEN BANKS 

PAGE 7 

225 4 1 8 7 3 1  20021  1:: 1186.4 18731  1162 18755 

INVERT SMOOTHED TO BLEX 1163 BETWEEN BANKS 

I TNVERT SMOOTHED TO =LEY 1163 BETdBEN BANKS 

I OR 1187 18700 1163 18724 

INVERT SMOOTHED TO ELEX 1170 BBlWEEN m S  

I XI az5 .28  4  18660 19810 
OR 1187.3 18660 1170 18677 

TNVERT SMOOTHED TO BLBV 1170 BETWEEN BANKS 

I BACK TO NON-CHANNELIZED SECTIONS 





PAQE 10 

-- 

SECUO DEPTH CWSBL CRIWS WSBLK KO HY HL OLOSS L-BANX ELgY 
QLOB PCH QROB LLOB ACH AROB VOL TWA R-BANK ELKV 
VLOB VCH VROB XNL XNCH XNR EPPN BLXIN S S T A  

SLOPE XLOBL XGCH XLOBR ITRIAL IDC ICONT CORAR TOPWTD ENDST 



I 'SBCNO 22.000 

3495 OVERBANK ARBA ASSmbBD NON-EFFECTIVE. BLLBAn 

I 
,001512 155. 150. 150. 2 

CCW. ,300 C B W -  .500 
'SBCNO 22.650 

I 3495 OVERBANK ARBA ASSmbBD NON-EFFECTIVE, ELLBA- 

PBCIAL BRIDQB 

5227 DOWNSTRW BLHV IS 1156.29 , NOT 1166.81 HYDRAULIC JmdP OCCURS D O W N S T R W  (IF LOW FLOW CONTROLS) 

PAQB 12 

SBCNO DEPTH CWSEL CRIWS WSBLK BQ W HL OLOSS L-BANK ELBY I Om QLOB QCH QROB -08 ACH AROB VOL ?WA R-BANK E L W  
VLOB VCH VROB XNL XNCH X)IR Em3 BLMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIA& IDC ICONT C O R M  MPWID ENDST 

C 4.05 XKOR COFQ RDLBN BWC BWP 8AR8A SS BLCHU ELCHD 
1.56 3.00 500.00 790.00 193.00 27088.00 6.50 1147.31 1147.20 

SECNO 23.550 
WLSS B LOW PLOW 

3420 BRIDQB W.S.. 1162.28 BRIDQB VELOCITY- 20.60 CALCQLATBD CHANNEL AREA- 10393. 

I EQPRS BQLWC H3 QWBIR PLOW BARBA TRAPEZOID BLLC ELTRD WEIRLN 

ARBA 
.OO 1170.17 .OO 0. 215000. 27088. 27088. 1180.61 1181.80 0. 

I 495 OVERBANK ARBA PSSVMBD NON-EFFECTIVE. ELLEA= 1172.00 BLREA; 

,100 CEHV- ,300 

SBCNO 28.000 

3265 DIVIDED BLOW 

I 280 CROSS SBCTION 28.00 EXTBNDBD 2.96 FEET 

I 495 OVBRBANK AREA ASSOLIED NON-BPFECTIVE, ELLEA- 1172.00 ELRBA- 

28.000 21.25 1168.95 .OO .OO 1170.59 1.64 
215000.0 .O 215000.0 .O .O 20926.7 .O 



I 3495 OVERBANX AREA ASSUMED NON-EFFECTIVE, 
0311PR95 11:16:11 

1 SECNO DEPTH CWSEL CRIWS 

Q QLOB QCH QROB 

I 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

P 301 W CHANOBD MORE THRN W I N S  
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, 

I 30.000 20.73 1169.13 .OO 
215000.0 .O 215000.0 .O 

.04 .OO 13.87 .OO 

I .002142 350. 390. 430. 

WSELK EQ W 
ALOB ACH AROB 
XNL XNCX XNR 
ITRIAL IDC ICONT 

HL OLOSS L-BANK ELEV 
VOL IWA R-BI\IIK B L W  
WTU KLMIN SSTA 
CORAR TOPWID ENDST 

t 265 DIVIDED FLOW 

1 495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1172.70 ELREAX 1172.70 

1 SECNO 32.000 - 
3265 DIVIDED PLOW 

SECNO DEPTH CWSKL CRIWS WSELK BO W HL OLOSS L-BANK ELgV 1 :IME QLOB QCH QROB ALOB ACH AROB VOL IWA R-Blllil( E L W  
VLOB VCH VROB XNL XNCH XNR WTN RLMIN SSTA 

SLOPB XLOBL XtCH XLOBR ITRIA& IDC ICONT CORAR TOPWID ENDST 

495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1173.50 ELREA- 1173.50 



I 3265 DIVIDED PLOW 

3280 CROSS SECTION 33 .00  EXTENDED 3 .29  BEET 

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1174.30 BLREA- 

33.000 21.69 1171.29 .OO . O O  1175.64 4 . 3 5  
215000.0 . O  215000.0 .O .O 12846.4 . O  

3280 CROSS SECTION 34 .00  EXTENDED 2 . 7 8  FEET 

1 3495 O V E R M  AREA ASSUMED NON-EFFECTIVE, ELLEA- 1175.80 ELREA- 

I 'SECNO 35.000 

3265 DIVIDED BLOW 

SECNO DEPTH CWSEL CRIWS WSELK EQ W I L QLOB QCH QROB ALOE ACE AROB 
VLOB VCH YROB XNL XNCU XNR 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

280 CROSS SECTION 35 .00  EXTENDED 4 . 4 8  BEET 

I 3 0 1  W ClUUlQED MORE THAN HVINS 

- 
3495 OVKRBANX AREA ASSUMED NON-EFFECTIVE, ELLEA. 1177.50 ELREA- 

3265 DIVIDED PLOW 

I 280 CROSS SECTION 3 6 . 0 0  EXTENDED 3 . 7 8  BEET 

495 OVERBANK AREA ASSUMED NOW-EFFECTIVE, ELLEA- 1179.00 XLREA- 

36.000 24 .98  1175 .78  .OO .00 1178.66 2.88 
215000.0 . O  215000.0 .O .O 15795.7 .O 

.08 . O O  1 3 . 6 1  . O O  .OOO ,035 ,000 

I ,001697 380.  405 .  430 .  2  0  0  

'SECNO 37.000 

HL OLOSS L-BANK B L W  
VOL IWA R-BANK ELEV 
WrN ELMIN SSTA 
CORAR MPWID ENDST 

I 265 DIVIDED PLOW 

3280 CROSS SECTION 37 .00  EXTENDED 5 . 5 7  BEET 



I 
3301 HV CHRNBBD WORE TWW W I N S  

SECNO DBPTH CWSEL CRIWS WSELK E(1 HV HL OLOSS L-BANK E L W  
QLOB QCH QROB ALOE ACH AROB VOL 2WR R-BANK BLHV 
VLOB VCH VROB XNL 7.NCH XNR ?mN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR MPWID ENDST 

I *SBCNO 38.000 
3280 CROSS SECTION 38 .00  BXTENDBD 2.25 PBET 

I 3495 OVURBANK ARZA ASSUMED NON-EPPBCTXVU, ELLBA- 1183.10 BLREAI. 1181.30 

38.000 26.55 1178.25 .OO .PO 1179 .71  1 . 4 6  . 4 1  .03 1183 .10  
215000.0 .O 215000.0 .O .O 22200.4 . O  1842 .3  84 .9  1181.30 

I 
.10 .OO 9.68 .OO .OD0 ,035 ,000 ,000 1151.70 478 .96  

.000708 650.  510.  380.  2  0  0  .OO 862.57 1341.54 

*SECNO 39.000 

I 3280 CROSS SECTION 39 .00  BXTENDED 2 .49  BEET 

3495 OVERBANK ARB?. ASSUMED NON-EFPECTIVB, ELLEA- 1183.60 BLREA= 1181.50 

I 39.000 26.29 1178.49 .OO .OO 1180.13 1 .64  .36 .06 1183.60 
220000.0 . O  220000.0 .O .O 21391.4 . O  2082 .5  94 .3  1181.50 

.12 . O O  10 .28  . O O  , 000  ,035 ,000 ,000 1152.20 494 .65  
.000810 500 .  480 .  450 .  2  0  0  .OO 840.03 1 3 3 4 . 6 9  

1 SECNO 40.000 

3280 CROSS SBCTION 40 .00  BXTBNDED 5 .32  FBBT 

1 495 OVERBANK ARB?. ASSVMBD NON-EPBECTIVB, BLLBAr 1184.00 BLRBA- 1184.00 

,300 CBHY- ,500 
SBCNO 40.100 

3495 OVBRBANX ARm ASSUMED NON-BBBBCTIVB, BLLBA- 1184.10 BLRXA- 

I 40.100  26.55 1179.35 . O O  .OO 1180.55 1 .20  
220000.0 . O  220000 .0  . O  . O  25038.3 . O  

.13 .OO 8.79 . O O  . O O O  ,035 ,000 

1 SECNO DEPTH CWSBL CRIWS WSBLK Be HV 

Q QLOB QCH QROB ALOE ACH AROB 
YLOB VCR VROB XNL XNCH XHR 

SLOPE XLOBL XLCH I XLOBR ITRIAL IDC ICONT 

HL OLOSS L-BIWR ELHV 
VOL TWA R-BAUK BLHV 
WTlP KLXIN SSTA 

C O W  MPWID ENDST 



.,a - -us cvey ""LS'. b,WG BHP -&A b> ILC"" LILL-i," 

1 .56  2 . 6 0  500 .00  923.40 106 .00  33579.00 1 .00  1152.80 1152.80 

I S E C N ~ ' ~ ~ . 2 0 0  
CLASS A LOW FLOW 

420 BRIDOE W.S.. 1178.97 BRIDOE VELOCITY; 9 .97  CALCULATED CHANNEL AREA- 22075.  

BQPRS EBLWC H3 QWKIR QLOW BUlBA TRAPEZOID ELLC ELTRD WEIRLN 
ARBA 

I .OO 1180.77 .26 0. 220000.  33579.  33579.  1192.00 1206.00 0 .  

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 

I 
1184.10 ELREA. 1184.10 

40.200 26 .81  1 1 7 9 . 6 1  .OO . O O  1180.77 1.16 .22 . O O  1184 .10  
220000.0 . O  220000.0 .O .O 25472.7 .O 2400.5 106 .7  1184.10 

'SECNO 40.300 

I 495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLBA- 1184.20 BLRBA- 1184.20 

40.300 26.84 1179.74 .OO .OO 1180.84 1 . 1 0  .06 .02 1184.20 
220000.0 . O  220000.0 . O  . O  26126.2 . O  2463 .3  1 0 9 . 1  1184.20 

I 
.14 .OO 8.42 . O O  .On0 ,035 .OOO ,000  1152 .90  5004 .46  

,000523 106.  106 .  106 .  2  0  0  . O O  1000 .28  6004 .74  

'SBCNO 40.400 

I 495 OVBRBANK ARBA ASSUMED NON-BBBECTTVE, BLLBA- 1184.30 ELRBA- 1184.30 

SECNO DEPTH CWSEL CRIWS WSELK EO HV HL OLOSS L-BANX ELEV I a.. QLOB QCH QROB ALOE ACH AROB VOL IWA R-BANX ELBY 
YLOB VCH VEOB XNL XNCH XNR W T N  ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOIPT CORAR TOPWID ENDST 

r "05 
XKOR COFQ RDLEN BWC BWP BARBA SS ELCHU BLCHD 

1 . 5 6  2 .60  5 0 0 . 0 0  988.40 104 .00  28283.00 1.00 1153.10 1153 .10  

'SECNO 40 .500  
CLASS A LOW BLOW 

I 420 BRIDOE W.8.- 1179.58 BRTDOE VBLOCTTY- 9 .12  CALCULATED CHANNEL AREA- 24125.  

EOPRS BOLWC 8 3  QWEIR QLOW BARBA TRAPEZOID ELLC BLTRD WEIRLN 

I 
ARKA 

.OO 1181.06 .19 0. 220000.  28283.  28283.  1184.00 1199.00 0 .  

r 95 OVBRBAAK AREA ASSUMED NON-EFFECTIVE, ELLBA- 1184.40 BLRBA- 1184.40 

40.500 26 .95  1180.05 .OO . O O  1181.06 1 . 0 0  .15 . O O  1184.40 
220000.0 . O  220000.0 .O . O  27368.0 . O  2580.5 113 .5  1184 .40  

I 
.15 . O O  8 .04  . O O  , 000  ,035 . O O O  ,000 1153.10 5004.35 

.On0472 85.  85 .  85. 0  0  0  .OO 1042 .31  6046.65 

'SBCNO 40.600 

I 

PAQE 1 8  



I 'SECNO 41.100 

3495 OVERBANK ARBA ASSmbBD NON-KIPKCTIVE, ELLBA- 1184.60 ELRKA- 1184.60 

1 SBCNO DBPTH CWSEL CRIWS WSKLK BQ HV HL OLOSS L-BANK KLKV 
Q QLOB QCH QROB ALOB ACH AROB VOL W A  R - B M  BLBV 
TIME VLOB VCH VILOB NIL XNCH XUR Vim4 ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR MPWID ENDST 

SPECIAL BRIDQB 

XKOR COSQ RDLEN BWC BWP BARKA SS BLCHO BLCHD 

I 'SBCNO 41.200 
CLASS A LOW FLOW 

3420 BRIDOE W.S.; 1179.92 BRIDOE VELOCITY- 8.75 CALCQLATBD C-EL AREA- 25136. 

I EQPRS KQLWC H3 QWEIR PLOW BARER TRAPEZOID BLLC ELTRD WKIRLN 
AREA 

.OO 1181.27 .17 0. 220000. 29097. 29097. 1184.00 1192.00 0. 

495 OVERBANK AREA ASSmbKD NON-KFFECTIVE, ELLEA- 1185.00 ELREA- 1185.00 

SBCNO 42.100 
42.100 26.91 1180.91 .OO .OO 1181.54 .63 .18 .09 1184.00 

,100 CBHV- ,300 
SECNO 224.340 fz4.340 25.92 1180.92 .OO .OO 1181.60 .67 .04 .01 1184.10 
220000.0 .O 220000.0 .O .O 33382.4 .O 3148.5 135.2 1184.10 

.18 .OO 6.59 .OO ,000 ,035 ,000 ,000 1155.00 19826.18 

I SBCNO DEPTH CWSBL CRIWS WSELK K(1 HV HL OLOSS L-BANK KLKV 



&A** "YYI I  "La 

I 
SLOPB XLOBL XLCH 

'SECNO 224.530 

"XT"S 

XLOBR 
Am', AmL" 

ITRIAL IDC 
-.* "aA. --** *-.A 

ICONT CORAR MPWID BNDST 

I 'SECNO 224.620 
224.620 20.34 1181.34 

220000.0 . O  220000.0 

I 'SECNO 224.810 

224.810 21.24 1182.24 
220000.0 . o  220000.0 

I 
.28 . O O  7 . 9 0  

.000611 560 .  600. 

I 'SBCNO 225.000 

225.000 20.79 1182.79 

PAQB 2 1  

SBCNO DBPTH CWSEL CRIWS WSBLK BG BV HL OLOSS L-BANX BLBV 
QROB ALOB ACH AROB VOL Th'A R-BANK ELBV 
YROB XNL XXCH MTR WTN ELMIN SSTA 
XLOBR ITRIAL IDC ICONT CORAR TOWlID KNDST 

QLOB QCH 
VLOB VCH 

SLOPB XLOBL XLCH 

t SECNO 225.100 
225.100 19 .87  1182.87 

220000.0 . O  220000.0 
.32 .OO 9 . 6 9  

I .001010 540. 400 .  

'SKCNO 225.190 
225.190 20 .18  1183.18 

220000.0 1 .34 

. o  220000.0 

.OO 10 .17  
.001091  470.  400 .  

I SBCNO 225.280 

3301  HV CHANGED XORE TWW W I N S  

I 302 WARNING: CONVKYANCB CHANGE OUTSIDE OF ACCKPTABLB W O E ,  XRATIO . 4 8  



3301  W C W Q B D  MORE THAN W I N S  

I 
3302 WARNING: CONVEYANCE C W O B  OUTSIDE OB ACCEPTABLE W O E ,  KRATIO = 

I SBCNO 225.480 

I SBCNO DEPTH CWSEL CRIWS WSELK BQ W 

Q QLOB QCH QROB ALOB ACH AROB 
TIUB 

I 
VLOB VCH VROB XNL XUCH XNR 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

HL OLOSS L-BANK B L W  
VOL TWA R-BANX B L W  
WrN BLUIN SSTA 
CORAQ. TOPWID BNDST 

I 495 OVERBANK ARBA ASSUMBD NON-EFFECTIVE, BLLBA- 1195.00 ELRBA- 1203.80 

225.480 25.98 1187 .48  .OO . O O  1189.40 1 .92  .73 .06 1195.00 
220000.0 . O  220000.0 .O . O  19789.3 . O  6824.6 320 .8  1203.80 

.38 . O O  11 .12  .OO ,000  ,035 .On0 ,000 1161.50 18627.87 

I ,001430 505.  507 .  460 .  2  0  0  . O O  1076.32 19704.19 

1 3 0 1  W CHANQBD MORE THAN W I N S  

3470 BNCROACHlbBNT STATIONS- .O 19907 .8  TYPE- 1 TARGET- 19907.800 

I 495 OVERBMX ARBA ASSUMED NON-EFFECTIVE, BLLBA- 1191.60 ELRBA- 100000.00 

I SECNO 225.660 

470 BNCROACHlbBNT STATIONS; . O  19790 .8  TYPB; 1 TARGET- 19790.800 

I 495 OVBRBAUK ARBA ASSUMBD NON-BBFBCTIVE, ELLBA- 1194.70 BLRBA- 100000 .00  

225.660 30.25 1189.05 .OO .OD 1190.42 1 . 3 7  .42 .03 1194.70 
220000.0 . O  220000.0 .O .O 23436.4 . O  7345.5 346 .4  100000.00 

. 4 1  . O O  9.39 . O O  , 000  ,035 .On0 ,000 1158.80 18740.32 

I ,000799 525. 513 .  520 .  2  0  0  .OO 1050 .48  19790 .80  

'SBCNO 225.760 
225.760 24.36 1189.36 . O O  . O O  1190.92 1 . 5 6  .44 .Oh 1199.20 

220000.0 1 4 2  
.O 220000.0 . O  . O  21977.6 .O 7597 .2  358 .4  1196.20 

.OO 1 0 . 0 1  .OO ,000 ,035 .OOO ,000  1165.00 18688 .56  
,001057 440.  483 .  485.  2  0  0  . O O  1114.44 1 9 8 0 3 . 0 1  

PAQB 22 

PAQB 23 

SBCNO DEPTH CWSBL CBIWS WSELK BQ I Q Hv HL OLOSS L-BANK E L W  
QLOB QCH QROB ALOE ACH AROB VOL TWA R-BIWX. BLBV 

TIME VLOB VCH VROB XNL XNCH XNR WrN BLUIN SSTA 
SLOPB XLOBL XLCH 

I 
XLOBR ITRIAL IDC ICONT CORAR TOPWID BNDST 



""*LA," aa>. 02" 

b 301 W CHiUTOED MORE THAN WIN3 

302 WARNINO: CONVBYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO - 1.74 

3495 OVERBAM( RRBA ASSWED NON-EPPKCTIVB, ELLEA- 1194.70 KbRBA- 1202.40 

1 SBCNO 225.950 
225.950 22.91 1190.81 .OO .OO 1191.62 .81 .24 .08 1192.90 

HEC-2 WATER SURFACE PROFILES 

I Version 4.6.2; Uay 1991 
..*.*****.*..***.....**..*..*.... e.. 

I OTE- ASTERISK (.) AT LEFT OF CROSS-SECTION NrmBER INDICATES UESSAGE IN SWUUARY OF ERRORS LIST 

PIUA BRBBWAY TO DOQSON 

I OUMARY PRINTOGT TABLE 150 

SECNO 

20.500 

22.000 

22.650 

23.550 

28.000 

29.000 

30.000 

31.000 

32.000 

33.000 

34.000 

35.000 

36.000 

37.000 

38.000 

39.000 

BLLC 

.oo 

.oo 

.oo 

1180.61 

.oo 

.oo 

.oo 

.oo 

.oo 

.DO 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

CRIWS 

.oo 

.oo 

.oo 

.on 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.OO 

VCH AXBA .O1K 

11.07 19429.93 57733.27 

11.49 18707.49 55290.56 

11.46 18755.49 55639.61 

10.45 20580.07 62744.23 

10.27 20926.65 64718.91 

11.32 18995.57 58114.93 

13.87 15502.77 46452.02 

15.02 14317.18 42886.77 

15.84 13572.10 40881.85 

16.74 12846.37 38913.80 

16.17 13299.43 41357.05 

14.74 14588.24 47001.45 

13.61 15795.73 52184.54 

10.51 20460.53 70939.85 

9.68 22200.39 80805.26 

10.28 21391.37 77289.36 



SBCNO XLCH KLTRD 

I 40.100 57.00 .OO 

ELLC 

.oo 

1192.00 

.oo 

.oo 

1184.00 

.oo 

.oo 

1184.00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.OO 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

CWSKL 

1179.35 

1179.61 

1179.74 

1179.86 

1180.05 

1180.12 

1180.17 

1180.34 

1180.91 

1180.92 

1181.04 

1181.27 

1181.34 

1181.82 

1182.24 

1182.58 

1182.79 

1182.87 

1183.18 

1182.59 

1186.89 

1187.48 

1188.69 

1189.05 

1189.36 

1190.75 

CRIWS KO 

.oo 1180.55 

.OO 1180.77 

.OO 1180.84 

.OO 1180.91 

.OO 1181.06 

.OO 1181.09 

.OO 1181.13 

.OO 1181.27 

.OO 1181.54 

.OO 1181.60 

.OO 1181.81 

.OO 1182.03 

.OO 1182.39 

.OO 1182.83 

.OO 1183.21 

.OO 1183.53 

.OO 1183.88 

.OO 1184.33 

.OO 1184.79 

.GO 1186.32 

.DO 1188.60 

.OO 1189.40 

.OO 1189.97 

.OO 1190.42 

.OO 1190.92 

.OO 1191.31 

PAOB 26 

SBCNO XLCH ELTRD ELLC B U I N  Q CWSEL 

.OO 1167.90 220000.00 1190.81 

CRIWS BO 

.OO 1191.62 

VCH 1\RKA .01K 

7.21 30523.79 85740.22 

I PR1NTOG"I TABLE 150 

- 
SKCNO Q CWSKL 

PAOB 27 

DIMSP DIBWSX DIFRWS TOPWID 

.OO .OO .OO 1037.18 

XLCH 

.oo 



SBCNO Q 

41.200 220000.00 

42 .100  220000.00 

224.340 220000.00 

224.430 220000.00 

224.530 220000.00 

224.620 220000.00 

224.710 220000.00 

224.810 220000.00 

224.900 220000.00 

225.000 220000.00 

225.100 220000.00 

225.190 220000.00 

225.280 220000.00 

225.380 220000.00 



SUMMARY OF ERRORS AND SPECILL NOTBS 

L AVTION SBCNO- 23.550 PROFILE- 1 HYDRAaIC JIII(P D.S. 

ARNINQ SECNO- 225.280 PROFILB- 1 CONVEYANCE CIUWQB OVTSIDE ACCXPTABLB RIWGB 

ARNINQ SECNO- 225.380 PROBILB- I CONYEYANCE CRANQB OOTSIDB ACCEPTABLE RANQB E 
WARNTNO SBCNO- 225.850 PROFILE. 1 CONYEYILTCE CIUWQE OOTSlDB I\CCEPTABLE RANQB 

I 



L Version 4.6.2; Nay 1991 

. RVN DATE 24161R95 TIUB 09127:24 ' 

* o.* .  -x CYnPs or SR~TIIBERS 
RmROLOOIC ENaINBERINO CENTER 

* 609 SECOND STREET, SUITE D 
DAVIS, CALIFORNIA 95616-4687 . 19161 756-1104 ....................................... 

PAGE 1 

THIS R'ON EXECUTED 24LIA1(95 09127124 ..................................... 
I 

HBC-2 WATER SURFACE PROQILES 

Vezeion 4.6.2; Nay 1991 ..................................... 
k IS IS AN XRCHIVAL RQU ALL DATA AND RESULTS ARB SAVED ON 'ONIT 96 

5 SWCRITICAL B O W  OP. LASTH2EQ.DAT WITH Q-2151000/220,000 CFS 

AC PROPOSBD.DAT FROM DROP X5 TO SECTION 225.19 
DBSION ORADE M THE PIUA FRBEWAY, ADJUSTED BAKER SECTIONS U/S 
INCLUDES POPOSBD SOUTH BANK BEWEEN PI- EWY AND DOBSON 

BAKER SECTIONS QROM 225.28 TO 225.95 (D/S 08 X2dA SPLIT) 
Mt CARDS RKMOVED, Nm.035 IN CKAWUEL, N-.050 IN OVERBANKS 

AC KT CARDS RKMOVBD, X3 CARDS USED IN PLACB 

SB CARDS ADJDSTED TO ALLOW INVERT BLW. ALTERATION 

T1 SINONS, LI 6 ASSOCIATES, TNC. IPAZ-PBDQ-02) 
RED MOUNTAIN FREEWAY SALT RIVER SOLTTH LKVEB PROTECTION 
DROP 115 M D/S OF ALMA ROAD SPLIT 

1 ICHBCK INQ NTNV IDIR STRT METRIC WINS Q WSBL FQ 

B 
2 0 .0015 1190.00 

NPROQ IPLOT P R W S  XSECV XSECH QN ALLDC IBW CHNIM ITRACE 

-1 -1 

L 1 215000. 







PAOB 6 



PAQX 7 











SECNO DEPTH CWSEL CRIWS WSXLK l a. QLOB QCH QROB ALOE 
VLOB VCH YROB XNL 

SLOPE XLOBL XLCH XLOBR ITRIAL 

EQ IN 
ACH AROB 
XNCH XNR 
IDC ICONT 

HL OLOSS L-BANX ELEV 
VOL TWA R-BANK ELEV 
WN ELMIN SSTA 
CORAR MPWID ENDST 

r PROP 1 
CCW- ,100 EPW- .300 
WECNO ao.500 

495 OVERBANK AREA ASSUMED NON-EIIBCTIVE, ELLEA- 

SBCNO 22.000 

3495 OVERBAN% AREA ASSUMED NON-EPPECTIVE, ELLEAs 

I 495 OVERBALPX AREA ASSUMED NON-EFFECTIVE, ELLEA- 22.600 20.22 1166.72 .OO .OO 
215000.0 .O 215000.0 .O .O 

I PBCIAL BRIDGE 070, VARIABLE ELCHW OR KLCHD ON SB CARD NOT SPECIFIED 
SB XK XXOR COPQ RDLEN BWC BWP BAREA SS KLCHU ELCHD 

1.05 1.56 3.00 500.00 790.00 193.00 27088.00 6.50 1146.50 1146.50 

SECNO 23.500 

I SECNO DEPTH CWSEL CRIWS WSXLK EQ W HL OLOSS L-DmK =LEV 
Q QLOB QCH QROB ALOB ACH AROB VOL IWA R-BANK BLEV 

VLOB VCH YROB XNL XNCH XNR rn ELMIN SSTA 
SLOPE XLOBL XLCH I XLOBR ITRIAL IDC ICONT COXAX TOPWID BNDST 



I CLASS A LOW FLOW 3420 BRlDOE W.S.. 1163 .71  BRIDQB VELOCITY- 17 .62  CALC-TED C W B L  AREA- 12202.  

EOPRS BOLWC H3 QWBIR PLOW BARBA T W B Z O I D  BLLC BLTRD WEIRLN 

I ARBA 
.OO 1169.57 1.33 0. 215000.  27088.  27926.  1180 .61  1181.80 0 .  

I 3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, BLLBA- 1172.00 BLRBA- 1170.50 

- 
3265 DIVIDBD BLOW 

I 3280 CROSS SECTION 28 .00  BXTBNDBD 2 .35  BEET 

3495 OVERBANK ARBA ASSUMED NON-BPFBCTNB, ELLBA- 1172.00 BLRBAr 1172 .00  

I 
3265 DIVIDBD BLOW 

3495 OVBRBANK AREA ASSUMED NON-EBBBCTIVE, ELLEA- 1172.20 ELRBA- 

SECNO DBPTH CWSEL CRIWS WSBLK BQ I Q W 

QLOB QCR QROB ALOB ACH AROB 
TIME YLOB VCH VROB XNL XNCH XNR 

I 
SLOPE XLOBL XLCH XLOBR ITRIAL TDC ICONT 

I 3265 DIVIDED PLOW 

3495 OVBRBANK ARBA ASSUMED NON-BBBBCTIVB, ELLBA- 1172 .10  BLRBA- 

HL OLOSS L-BANK BLBV 
YOL TWA R-BUIK BLBV 
WTN ELUIN SSTA 
C O W  TOPWID E m S T  

I 
3265 DIVIDBD PLOW 

3495 OVBRBANK ARBA ASSUMED NON-EBBBCTIVB, BLLBA- 1172.70 BLRBA- 

PAQB I 



I 3265 DIVIDED FLOW 
3495 OYBRBANK AREA ASSUMED NON-XBFBCTIVE, EWIEA- 1173.50 BLRBA- 

I 3265 DIVIDED FLOW 

SBCNO DEPTH CWSEL CRIWS WSELK BQ 1 Q 

HV 
QLOB QCH QROB RLOB ACH AROB 

TIMB VLOB VCH VROB NIL MTCH XNR 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

- 

3280 CROSS SECTION 33.00 EXTBNDBD 2.06 FEET 

495 OVBRBANX ARBA ASSUMED NON-BFBBCTIVB, ELLEA- 1174.30 BLRBA- 

280 CROSS SECTION 34.00 EXTSNDBD .84 FEET 

3495 OYBRBANX AREA ASSUMED NON-EFFECTIVE, ELLEA- 1175.80 BLRBA= 

3265 DIVIDED FLOW 

I 280 CROSS SECTION 35.00 EXTENDED 1.72 BEET 

HL OLOSS L-BANK ELBY 
VOL TWA R-BANN ELBV 
VmN E N I N  SSTA 
CORAR TOPWID BNDST 

'SBCNO 36.000 

PAQB 18 

SBCHO DEPTH CWSBL CRIWS WSELK BQ HV 

I QLOB QCH QROB ALOB ACH AROB 
HL OLOSS L-BANK ELBY 
VOL lPlR R-BANK BLBY 



S L U Y d  ,.,.OBI. &FH XLOBR ITRILL IDC ICONT CORAR TOPWID BNDST 

I 
3265 DIVIDED FLOW 

I 3280 CROSS SECTION 36.00 EXTENDED .80 BEET 

3495 OYBRBllllX AREA ASSUMED NON-EPBECTIVE. ELLXA- 1179.00 BlrRaRr 

P 265 DIVIDED FLOW 3280 CROSS SECTION 37.00 EXTEUDED 2.39 FEET 

P 301 HV CWIPOBD MORE THAN W I N S  
3495 OYBRBANX AREA ASSUMED NON-EFPECTIYB, ELLEA- 1180.60 ELREA- 
I 

I 
.001112 390. 410. 435. 2 0 0 

'SECNO 38.000 

495 OVERBANK AREA ASSOLIED NON-EPPECTIVE, ELLEA- 1183.10 ELRgAn 

38.000 24.65 1175.15 .OO .OO 1176.86 1.70 

215000.0 .O 215000.0 .O .O 20542.7 .O 

PAQB 19 

SXCNO DEPTH CWSEL CRIWS WSELK EB HV 

QLOB QCH QROB ALOE ACH AROB 
VLOB VCH YROB XNL XNCH MTR 

SLOPE XLOBL XLCH XLOBR ITRILL IDC ICONT 

I SBCNO 39.000 495 OVBRBRNK AREA ASSmWD NON-EPPECTIYB, ELLEA- 1183.60 ELREA- 

I SECNO 40.000 280 CROSS SECTION 40.00 EXTENDED 2.40 FEET 

I 495 OVERBANK AREA ASSUMED NON-EPFXCTIYB, ELLEA- 1184.00 ELREAS 

40.000 23.60 1176.40 .OO .OO 1177.93 1.53 
220000.0 .O 220000.0 .O .O 22164.2 .O 

I .14 .OO 9.93 .OO .OOO ,035 ,000 
,000857 470. 500. 550. 2 0 0 

HL OLOSS L-BANK ELBV 
VOL IWA R-BANX XLBY 
WTN ELMIN SSTA 
CORhR TOPWID BUDST 



SPECIAL BRIDGE 

5070,  VARIABLE KLCHU OR ELCHD ON SB CARD NOT SPKCIPIBD IsB , XXOR COPQ RDLEU BWC BWP BAR= SS SLCKU BLCHD 
1 .05  1.56 2 .60  500.00 923.40 106.00 33579.00 1 . 0 0  1153.00 1153.00 

I .SKCNO 40.200 
C m S  A LOW PLOW 

SBCNO DEPTH CWSBL CRIWS WSELX KO W HL OLOSS L-BANK ELSV 
QLOB QCH QROB ALOB ACLCH AROB YOL TWA R-BANK ELSV 1 'IMX VLOB VCH VROB rn XNCH XNR WTN BLWIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

r 420 BRIDOB W.S.- 1175.92 BRIDGE VKLOCIT!Z- 11.42 CAtCULATEDCKANNKLARKA- 19256.  

EOPRS EGLWC 83 QWBIR PLOW BARKA TRAPEZOID ELLC BLTRD WBIRLN 
AREA 

3495 OVERBANK AREA ASSUMW NON-BPPECTTVE, ELLKA- 1184.10 ELRKAn 1184.10 

I 495 OYBRBANK AREA ASSUMED NON-EPPBCTIVE, ELLS.= 1184.20 ELREA- 1184.20 

40.300 24 .08  1177.08 . O O  . O O  1178.45 1 . 3 8  . 0 8  .03  1184 .20  
220000.0 .O 220000.0 .O . O  23372.0 .O 2501 .8  108 .7  1184 .20  

I 
.14 . O O  9 . 4 1  .OO ,000  .035 .On0 ,000 1153.00 5007.15 

.000750 106.  106 .  106 .  2  0  0  . O O  994.91 6002.05 

'SKCNO 40 .400  

I 495 OVERBAW ARKA ASSUMED NON-EBPKCTIVK, BLLKA- 1184.30 BLRBA- 1184.30 

PAGE 20 

5070.  VARIABLE BLCHU OR KLCHD ON SB CARD NOT SPECIPIBD 

SBCNO DEPTH CWSBL CRIWS WSKLK KG W HL OLOSS L-BANK E L W  
QLOB QCH QROB ALOB ACH AROB M L  TdA R-BANK B L W  
YLOB VCH VROB XNL XNCH XNR WTN KLWIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT C O W  TOPWID ENDST 

XKOR COPQ RDLKN BWC BWP BAR= SS ELCHU ELCHD 



I *SKCNO 40.500 CLASS A WIW PLOW 

3420 BRIDQE W.S.- 1176.91 BRIDGE VELOCITY- 10.13 CALCULATED CHAANEL AREA- 21717. 

I EOPRS EOLWC H3 QWBIR PLOW BARXA TRAPEZOID BLLC ELTRD WEIRLN 
AREA 

.OO 1178.78 .28 0. 220000. 28283. 28377. 1184.00 1199.00 0. 

1 3495 OVERBANK ARE?. ASSUMED NON-EFBKCTIVE, KLLEA- 

I 'SBCNO 40.600 

3495 OVERBANK AREA WSUMED NON-EFFECTIVE, ELLEA- 

I 
3495 OVBRBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 

41.100 24.40 1177.70 .OD .OD 
220000.0 .o 220000.0 .o .o 

.15 .OO 8.69 .OO .a00 

1184.40 ELREA- 

I 
241uu(95 09:27:24 PAGE 22 

SXCNO DEPTH CWSBL CRIWS WSELK EG W HL OLOSS L-BANK E L W  

Q QLOB QCH QROB ALOB ACE AROB VOL ?WA R-BANK ELEV 
VLOB VCH VROB XnL XMCH XNR Wl?? ELMIN SSTA 

SLOPE XLOBL XLCH I XLOBR ITRIAL IDC ICONT CORAR MPWID ENDST 

PECIPL BRIDOE 

5070, VRRIABLE ELCHO OR ELCHD ON SB CARD NOT SPECIBIBD 
XKDR COFQ RDLKN BWC BWP BAREA SS ELCHU KLCHD 
1.50 2.60 500.00 1019.90 106.00 29097.00 1.00 1153.30 1153.30 

CLASS A LOW FLOW 

I 420 BRIDGE W.S.- 1177.38 BRIDQE VELOCITY- 

XOPRS XQLWC H3 QWEIR QLOW 

9.74 CALCULATED CHAUUEL AREA- 22586. 

BARKA TRAPEZOID BLLC ELTRD WBIRLN 
AREA 

29097. 28999. 1184.00 1192.00 0. 

3495 OVBQBANK AREA M S M K D  NON-EFPBCTIVE. KLLEA- 

I 
1185.00 ELREA- 1185 .OO 

41.200 24.53 1177.93 .OO .OO 1179.08 1.15 .21 .OO 1185.00 
220000.0 .O 220000.0 .O .O 25616.0 .O 2691.4 116.7 1185.00 

.15 .OO 8.59 .OO ,000 ,035 ,000 ,000 1153.40 5007.11 

I .000607 29. 29. 29. 0 0 0 .00 1068.78 6075.89 

I 470 KNCROACHHBNT STATIONS- .O 6480.0 TYPE- 1 TAROET- 6479.999 



I 
.000390 510. 503. 420. 2 0 0 +OO 1557.22 6480.00 

CCW- .I00 CKW- ,300 
'SECNO 224.300 

I 3470 ENCROACHMENT STATIONS- .O 21451.1 TYPE- 1 TARQET- 21451.100 

3495 OVERBANK A R M  ASSUMED NON-EFFECTIVE, ELLKA- 1184.10 BLREA. 100000.00 

PAQB 23 

SECNO DEPTH CWSEL CRIWS WSBLK EO W HL OLOSS L-BANK ELBV I :ME QLOB QCR QROB ALOE ACH AROB VOL IW1 R-BANK ELBV 
YLOB VCH VROB XLIL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR MPWID ENDST 

I 3470 ENCROACHIIBNT STATIONS- .O 21578.1 TYPE- 1 TAROET- 21578.100 

3495 OVERBANK A R M  ASSWED NON-EFFECTIVE, ELLEA- 1184.60 ELREA- 100000.00 

I SECNO 224.500 
3470 ENCROACHMENT STATIONS- .O 21723.0 TYPE- 1 TAROET- 21723.000 

495 OVER- AREA A S S M W  NON-EFBECTIVE, ELL& 1184.90 ELRKA. 100000.00 

I SECNO 224.600 470 ENCROACHIIENT STATIONS- .O 21913.8 TYPE- 1 TARQET- 21913.800 

495 OVBRBANX AREA ASSUMED NON-BBBECTIVE, ELLEA- 1185.20 ELREA- 100000.00 

224.600 17.65 1179.65 .OO .OO 1180.10 .45 .19 .OO 1185.20 
220000.0 .O 220000.0 .O .O 40765.5 .O 4453.0 204.0 l00000.00 

.25 .OO 5.40 .OO ,000 ,035 ,000 ,000 1162.00 19523.12 

I .000377 505. 505. 505. 2 0 0 .OO 2390.68 21913.80 

1 

I 
24MAR95 09:27:24 PAQE 24 

SBCNO DBPTH CWSEL CRIWS WSELK EQ HV HL OLOSS L-BANX ELBV 
Q QLOB QCH QRoa ALOB ACH AROB VOL ?WA R-BANK ELBV 

VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH I XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

. ECNO 224.700 
I' 



I 3470 BNCR0ACH)ISNT STATIONSI .O 21907.0 TYPE- 1 TAROBT- 21907.000 

3495 OVERBANX AREA ASSUMED NON-EFFECTIVE, ELLEA- 1185.50 ELREA- 100000.00 

I 
3470 ENCROACMdENT STATIONS- .O 21895.0 TYPE- 1 TARBET- 21895.000 

3495 OVER= AREA ASSUMED NON-EFFECTIVE, ELLEA- 1185.80 ELREA- 100000.00 

I 'SBCNO 224.900 

3470 ENCROACMdENT STATIONS- .O 21190.0 TYPE- 1 TAROET- 21190.000 

P 495 OVERBANK AREA ASSMED NON-EFrECTIVE, ELLEA- 1186.10 ELRM- 100000.00 

224.900 16.68 1180.18 .OO .OO 1180.80 .62 .25 .05 1186.10 

220000.0 .O 220000.0 .O .O 34819.1 .O 5835.4 291.0 100000.00 

.33 .OO 6.32 .OO ,000 ,035 .On0 .OOO 1163.50 18908.52 

I .000594 515. 495. 470. 2 0 0 .OO 2281.47 21190.00 

24MAR95 09:27:24 PAGE 25 

I SBCNO DBPTH CWSEL CRIWS WSELK EO W HL OLOSS L - B A W  ELBV 
Q QLOB QCH QBOB ALOE ACH AROB VOL IWA R-BANX ELBY 

VLOB VCH VROB NIL XNCH XNR hTN ELMIN SSTA 
SLOPE XLOBL XLCH I 'IME 

XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

470 ENCROACMdENT STATIONS- .O 20792.1 TYPE- I TAROET- 20792.100 

495 OVERBANK AREA ASSWED NON-EFFECTIVE, ELLEA- 1186.40 ELREA- 100000.00 

3265 DIVIDED FLOW 

1 495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1192.00 ELRKA- 1186.00 



I 3302 WARNING: CONVBYANCB C W G B  OIITSIDB Or ACCBPTAELK RAUQB, KRATIO - .57 

I 
3495 OVERBANK AREA ASSLIMED NON-KBBECTIVB, ELLEA- 1194.00 ELREA- 1193 .90  

225.200 18 .56  1180.66 .OO .OO 1182.39 1 . 7 3  . 5 1  .33 1194.00 
220000.0 .O 220000.0 . O  . O  20821.6 . O  6918.6 364.0 1193.90 

. 3 8  .OO 1 0 . 5 1  .OO ,000 .035 .OOO ,000 1162.10 19238 .40  

I .001939 480.  502 .  510.  2  0  0  . O O  1501 .88  2 1 1 6 1 . 8 1  

- 

I 
24UAR95 09:27:24 PRDE 26 

SECNO DEPTB CWSEL CRIWS WSELK EO W HL OLOSS L-BANK ELgV 

Q QLOB QCH QROB ALOE ACH AROB VOL IWA R-BANK ELEV 
VLOB VCH VROB XNL MlfH XNR VPRT KLMIN SSTA 

SLOPE XLOBL XLCH I XLOBR I T R n  IDC ICONT CORAR TOPWID ENDST 

I 
*SBCNO 225.300 

3 3 0 1  W CHANOED MORE THAN W I N S  

I 3410 BNCROACHUENT STATIONS- . O  20249 .9  TYPE- 1 TARQET- 20249.900 

3495 OVERBANK AREA ASSUMBD NON-BPFECTIVE, ELLEA- 1184.30 BLREA- 1176.20 

E SECNO 125.400 
- 

3301  HV CHANQBD MORE THAN W I N S  

495 OVERBANK AREA ASSLIMED NON-BPBECTIVBI, ELLEA- 1189.30 ELRBA- 

t SBCNO 225.500 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1195.00 BLREA- 

3301  W CHANQED MORE THAN W I N S  

SBCNO DEPnt CWSEL CRIWS WSELK EO W HL OLOSS L-BANX ELEV I, QLOB QCH 
QROB ALOB ACH AROB VOL TWA R-BANK E L W  

VLOB VCH VROB XNL XlPCH XNR WTN ELWIN SSTA 
SLOPE XLOBL XLCN XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

3410 ENCROACHMENT STATIONS- . O  19907 .8  TYPE- 1 TARGET- 19907.800 

I 495 OVERBANK AREA ASSUMED NON-EPPECTIVB, ELLEX- 1191.60 ELREAs 100000.00 



I 'SEEN0 225.700 

3470 ENCROACHUBIIT STATIONS- .O 19790.8 TYPE- 1 TARGET- 19790.800 

I 3495 OVERBANK AREA ASSUMED NON-EBBBCTIVE, ELLEA- 1194.70 BLREA- 100000.00 

225.700 19.52 1186.12 .OO .OO 1188.20 2.08 .82 .O1 1194.70 

220000.0 .O 210000.0 .O .O 19019.2 .O 7930.8 424.6 100000.00 

I 
.44 .OO 11.57 .OO ,000 ,035 .OOO .OD0 1166.60 18750.86 

,001562 525. 513. 520. 2 0 0 .OO 1039.94 19790.80 

3301 W CHANOED MORE THAU W I N S  

I 3302 WARNINOI COPIMYANCB CHANeE OUTSIDE 08 ACCEPTABLE RRNOE. KRATIO - 2.11 

I 3495 OYBRBANK ARKA ASSVMED NON-EFFECTIVE, ELLEA- 1194.70 ELRKA- 1202.40 

225.900 22.23 1189.03 .OO .OO 1189.69 .66 .42 .16 1194.70 

220000.0 .O 220000.0 .O .O 33792.3 .O 8440.0 453.0 1202.40 

I .47 .OO 6.51 .OO .DO0 ,035 .DO0 .OOO 1166.80 18203.95 

.DO0445 630. 510. 505. 2 0 0 .OO 1714.49 19918.44 

SECNO DEPTH CWSEL CRINS WSELK BO 
QLOB QCH QROB ALOB ACH 
VLOB VCH VROB Mn XllCB 

SLOPE XLOBL XLCH XLOBR 1 IDC 

I .SECNO 225.900 

3302 WARNINO: CONVBYANCE CHANOE OUTSIDE OF ACCEPTABLE RIWOE, 

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

I HEC-2 WATER SURBACE PROFILES 
Version 4.6.21 May 1991 

**.***..*.*.**************..*.+..***. 

W RL 
AROB VOL 
XNR WTN 

ICOIIT CORAR 

OLOSS L-BANK BLEY 
IWi\ R-BANK BLEV 
ELMIN SSTA 
TOPWID ENDST 

PAOB 29 

THIS RUN EXECUTED 241611R95 09:27:26 

1 NOTE- ASTERISK 1.1 AT LEFT OF CROSS-SECTION MlldeER IUDICATES MESSAOE IN SUMMX+Y OF ERRORS LIST 

I DROP #5 TO D/S OF ALMA R 



IT TAB,.% ID" 

1 SECNO 

XLCH ELTRD 

.oo .OO 

150.00 .OO 

65.00 .OO 

120.00 1181.80 

360.00 .OO 

380.00 .OO 

390.00 .OO 

400.00 .OO 

400.00 .OO 

390.00 .OO 

405.00 .OO 

400.00 .OO 

405.00 .OO 

410.00 .OO 

510.00 .OO 

480.00 .OO 

500.00 .OO 

XLCH ELTRD 

57.00 .OO 

32.00 1206.00 

106.00 .oo 

106.00 .OO 

85.00 1199.00 

58.00 .OO 

59.00 .OO 

29.00 1192.00 

505.00 .OO 

140.00 .OO 

493.70 .OO 

506.30 .OO 

504.90 .OO 

491.60 .OO 

509.80 .OO 

494.90 .OO 

500.00 .OO 

CWSEL 

1166.17 

1166.83 

1166.72 

1168.05 

1168.35 

1168.65 

1168.82 

1169.17 

1169.62 

1170.06 

1170.84 

1171.72 

1172.80 

1174.38 

1175.15 

1175.45 

1176.40 

CRIWS 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

CRIWS 

.oo 

.oo 

.oo 

.oo 

.DO 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

VCH AUEa .0 1K 

11.32 18993.21 55682.58 

9.99 21528.88 69649.01 

11.09 19394.21 58798.30 

9.88 21750.21 68909.91 

10.24 21003.99 65128.66 

10.77 19965.92 63003.68 

12.07 17815.41 58060.21 

12.93 16629.25 54459.36 

13.64 15765.84 51886.87 

14.56 14768.44 48549.10 

14.56 14769.67 48899.44 

14.35 14982.90 49155.30 

13.60 15811.28 52407.60 

11.17 19241.89 64482.31 

10.47 20542.67 71359.66 

11.23 19582.21 67068.01 

9.93 22164.17 75145.34 

10'KS VCH 

8.74 9.98 

8.24 9.78 

7.50 9.41 

6.96 9.12 

6.63 8.92 

6.29 8.74 

6.26 8.69 

6.07 8.59 

3.90 6.49 

3.37 6.05 

3.88 6.17 

3.59 5.65 

3.77 5.40 

3.66 5.29 

4.36 5.32 

5.94 6.32 

7.61 7.10 

PAQK 30 

AREa . OlK 

22040.87 74420.73 

22502.05 76620.39 

23372.03 80334.33 

24117.52 83362.01 

24651.71 85426.88 

25168.53 87714.70 

25323.04 87926.05 

25616.02 89294.94 

33908.59111359.30 

36367.39119927.90 

35677.71111735.70 

38914.36116142.90 

40765.54113279.00 

41584.49114938.90 

41329.82105310.80 

34819.10 90289.84 

30988.92 79730.29 



1 SKCNO XLCH BLTRD 

I DROP 115 TO D/S OB ALMA R 

SmmaRY PRINTOUT TABLE 150 

I SECNO Q CWSEL 

BLLC WWdIN Q CWSEL 

.OO 1167.90 220000.00 1189.11 

CRIWS EO 

.OO 1190.11 

VCH -a . 0 1K 
8.00 27515.86 72751.98 



SECNO Q 

41 .200  220000.00 

42.100 220000.00 

224.300 220000.00 

224.400 220000.00 

224.500 220000.00 

224.600 220000.00 

224.700 220000.00 

224.800 220000.00 

224.900 220000.00 

225.000 220000.00 

225.100 220000.00 

225.200 220000.00 

225.300 220000.00 

225.400 220000.00 

225.500 220000.00 

225.600 220000.00 

225.700 220000.00 

225.800 220000.00 

225.900 220000.00 

225.900 220000.00 

I SUMMARY OF BRRORS AND SPECIAL NOTES 
ARNINQ SECNO- 225.200 PROFILE- 1 CONYBYRNCE C W Q E  OUTSIDE ACCEPTABLE M ( 1 E  

ARNING SBCNO- 225.900 PROFILE- 1 CONVEYANCE CHANQE OOTSIDE ACCEPTABLE M Q E  

PAQB 33 

WARNINQ SECNO- 225.900 PROFILE- 1 CONYBYANCE C W E  OOTSIDE ACCEPTABLE W O E  



. U.S. - CORPS OF BNOTNEERS 
HYDROLOQIC ENQILIZERINQ CENTER 

* 609 SECOND STREET. SUITE D . DAVIS, CALIFORNIA 95616-4687 
(916) 756-1104 ....................................... 

..... ..-..,.. .,"as..-" ........ 
+ Version 4.6.21 May 1991 I: . RUN DATE 24MAR95 TIME 09:30r39 * 

THIS RUN EXECDTED 24MAX95 09:30:39 

I HEC-2 WATER SURIACE PROFILES Verlrion 4.6.2; May 1991 

I 
THIS IS AN ARCHIVAL RUN ALL DATA AND RESULTS ARE SAVED ON UNIT 96 

C SWCRITICAL VERSION OF LASTH2BS.DAT WITH Q-215,000/220000 CFS E 
AC WITH BSI'S PROPOSED NORTH BANK 8 m  PIMA FREEWAY AND DOBSON 
AC N-BANX BNCROACHldBNT O 42.1 MOVED S00TH TO MAKE WIDTH COMPATIBLE WITH 
C PROPOSED BSI BANK C C INVERT IS SMOOTHED TO - A m  BLSV B m E E N  BANKS 
AC CROSS-SECTIONS ARE PERPEM)ICCtLAP. TO BANKS, LENGTHS CMANOED ACCORDTNQLY 

SIMONS, LI Ci ASSOCIATES, INC. (Pa-PBDQ-02) 
RED MOUNTAIN FREEWAY SALT RIVER 800TH LEVEE PROTECTION 
PIMA FREKWAY TO DOBSON 

WSBL FQ 

.190.00 

CHNIM ITRACE 

1 ICHECK INQ NINV IDIR STRT METRIC WINS Q 

2 0 ,0015 I 

J 2 N P R O P  IPLOT P R W S  XSECV XSECH FN LLLDC IBW 



PAQE 3 







PAQB 7 





SBCNO DEPTH CWSEL CRIWS WSBLK EO HV HL OLOSS L-BANK E L W  1 :IMB 
QLOB QCH QROB ALOB ACH AROB M L  TWA R-BANK BLEV 
VLOB VCH VROB XNL XNCH XNR PPIll BLWIN SSTA 

SLOPB XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

t PROF 1 
C C W -  .lo0 CBHV- .300 
.SBCHO 20.500 

495 OVERBANK ARBA ASSUMED NON-BBFECTIVE, BLLEA- 1172.00 BLRBA- 1170.50 

t SBCNO 22.000 495 OVERBANK AREA ASSUMED NON-BFFBCTIM, BLLBA- 1172.00 ELRBA- 1170.50 

.300 C B W -  .SO0 

SECNO 22.600 

I 495 OVERBANX ARBA ASSUMED NON-BFFBCTIVB, ELLEA- 1170.00 BLREA- 1170.50 

22.600 19.98 1166.68 .OO .OO 1168.63 1.95 .08 .l8 1170.00 
215000.0 .O 215000.0 .O .O 19169.9 .O 99.3 5.0 1170.50 

.01 .OO 11.22 .OO ,000 ,035 .a00 

I 
,000 1146.70 199.03 

.001389 65. 65. 65. 2 0 0 .OO 1006.58 1205.61 

I PBCIAL BRIDQB 227 DOWNSTREAM ELBV IS 1156.29 , NOT 1166.68 HYDEADLIC JUMP OCCURS DOWNSTREAM (IF LOW FLOW CONTROLS) 

XKOR COEQ RDLBN BWC BWP BIIRBA SS ELCHU ELCRD 
1.56 3.00 500.00 790.00 193.00 17088.00 6.50 1147.31 1147.20 11Bc1'11.500 I 

I 
24-95 09t30:39 PAGE 11 

SBCNO DEPTH CWSBL CRIWS WSELK KO HV HL OLOSS L-BANK B L W  
Q QLOB QCH QROB ALOB ACH AROB VOL TaA R-BANK ELBV 

VLOB VCH VROB XNL XNCH XLPR Wl'N =IN SSTA 
SLOPE XLOBL XLCH I XLOBR ITRIAL IDC ICONT CORAR MPWID EUDST 

I SASS B LOW PLOW 420 BRIDOE W.S.- 1162.28 BRIDGE VELOCITY- 20.60 CALCULATgD CHANNEL AREA. 10393. 

BOPRS 

I 
BGLWC N3 QWEIR PLOW BAREA TRAPEZOID ELLC BLTRD WBIRLN 

ARES. 



,100 CBHV- .300 

'SBCNO 28.000 

265 DIVIDBD BLOW 

280 CROSS SECTION 28.00 BXTENDBD 2.78 P B B l  

Y 495 OVER- M B A  M S m d B D  NON-EBBECTIM, KLLBA- 1172.00 ELRBA- 1172.00 

28.000 11.48 1168.78 .OO .OO 1.170.39 1.61 .37 .03 1172.00 

215000.0 .O 215000.0 .O .O 21139.6 .O 333.2 16.4 1172.00 

I 
.02 .OO 10.17 .OO .On0 .035 ,000 ,000 1147.30 93.64 

.OOlO68 420. 360. 300. 2 0 0 .OO 1002.54 1150.06 

495 OVERBAN% M B A  ASSUMED N O N - E F B E C T m ,  ELLEA- 1172.20 ELRE?.- 1173.50 

29.000 22.49 1169.09 .OO .OO 1170.84 1.74 .41 .04 1172.20 

215000.0 .O 215000.0 .O .O 20282.3 .O 513.8 24.8 1173.50 

.03 .OO 10.60 .OO "000 ,035 .OOO .OOO 1146.60 333.52 

I .001108 440. 380. 330. 2 0 0 .OO 913.07 1310.48 

1 

I 
241UUL95 09:30:39 PROB 12 

SKCNO DEPTH CWSBL CRIWS WSELK EQ HV HL OLOSS L-BRM[ BLBV 

Q QLOB QCH QROB ALOE ALCB M O B  VOL 1WA R-BANX E L W  
VLOB VCH VROB XNL XNCH XNR PPPN ELUIN S S T A  

SLOPE XLOBL XLCH I XLOBR I T R I A L  I D C  ICONT CORRR TOPWID ENDST 

I 495 OMRBANX ARBA ASSmdBD NON-BP.BBCTIVE, BLLBA- 1172.10 ELRBA- 1172.10 

30.000 24.26 1169.26 .no .on 1171.44 2.18 .47 .13 1172.10 
215000.0 .O 215000.0 .O .O 18149.0 .O 685.9 32.4 1172.10 

I 
.04 .OO 11.85 .OO .OOO ,035 ,000 ,000 1145.00 483.99 

,001293 350. 390. 130. 2 0 0 .OO 769.46 1307.31 

495 OVERBANK AREA A S S M B D  NON-BBBECTIM, BLLBA- 1172.70 ELRBA- 1172.70 

31.000 25.01 1169.61 .OO .OO 1172.06 2.44 .54 .08 1172.70 

215000.0 .O 215000.0 .O .O 17143.8 .O 847.9 39.1 1172.70 

.05 .OO 12.54 .OO .OOO ,035 ,000 ,000 1144.60 163.12 

I .001415 360. 400. 460. 2 0 0 .OO 701.34 918.29 

'SKCNO 32.000 

I 265 DIVIDED FLOW 



I 3495 OVERBANK ARKA ASSUMED NON-EPPECTIVE, ELLKA- 1173.50 ELREA- 

32.000 24.73 1169.93 .OO .OO 1172.81 2 .89  
215000.0 .O 215000.0 .O .O 15771.6 . O  

'SECNO 33.000 

I 3265 DIVIDED PLOW 

1 

24LULR95 09:30:39 

I 
SECNO DEPTH CWSEL CRIWS WSELK EQ RV 
Q QLOB QCH QROB ALOB ACH AROB 

YLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH I XLOBR ITRIAL IDC ICONT 

3280 CROSS SECTION 33 .00  EXTENDED 2.44 BEET 

495 OVERBANK ARKA ASSUMED NON-EFFECTIVE. KLLKA- 1174.30 ELRKA- 

r SECNO 34.000 

3265 DIVIDED FLOW 

P 280 CROSS SBCTION 34 .00  EXTENDED 1 . 0 5  FEET 

3495 OVERBANK ARKA ASSUMED NON-EBPECTIVX, ELLKA- 1175.80 ELRKA- 

I 265 DIVIDED PLOW 

280 CROSS SECTION 35 .00  EXTKNDED 2 . 0 6  FEET 

P 495 OVERBANK AREA ASSUMED NON-EBPECTIVE, ELLKA- 1177.50 ELREA- 

I SECNO 36.000 

2 4 m 9 5  09:30:39 

SECNO DEPTH CWSEL CRIWS WSELK EQ HV I L E  
QLOB QCH QROB ALOE ACH M(OB 

VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

- 
3265 DIVIDED BLOW 

PAGE 13 

HL OLOSS L - m  ELKV 
VOL TWA R-BANK ELF? 
PPPN ELMIN SSTA 
CORAR TOPWID KNDST 

PAQE 14 

HL OLOSS I-BANK ELKV 
VOL TWA R-BANK ELKV 
WTN ELMIN SSTA 
C O W  TOPWID ENDST 

I 180  CROSS SECTION 36.00 EXTKNDED 1 . 1 9  BEET 



I 3495 OVERBANK AREA M S M E D  NON-EFFECTIVE, ELLEA- 1179.00 ELREA- 

36.000 25.59 1173.19 .on .on 1175.95 2.76 
215000.0 .O 215000.0 .O .O 16130.2 .O 

3280 CROSS SECTION 37.00 EXTENDED 2.71 FEET 

B 301 W CHANGED XORE THAU W I N S  

I' 495 OVBRBANK AREA MSUMED NON-EFFECTIVE, ELLEA- 1180.60 ELREA- 

37.000 25.40 1174.70 .OO .OO 1176.56 1.86 

.SECNO 38.000 

495 OVERBANK AREA ASSME0 NON-EFFECTIVE, ELLEA- 1183.10 ELREAS 

38.000 25.01 1175.41 .OO .OO 1177.06 1.65 

SECNO DEPTH CWSRL CRIWS WSELK EQ W 1 :I"= 
QLOB QCH QROB ALOB ACH AROB 
VLOB VCH VROB XNL XNCH XNR 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

r SBCNO 39.000 
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1183.60 ELREA- 

1 SECNO 40.000 
3280 CROSS SECTION 40.00 EXTENDED 2.55 BEET 

I 495 OVERBANK AREA ASSUMED NON-EFBECTIVE. ELLEA- 1184.00 ELREA- 

,300 C E W -  ,500 
40.100 

3495 OVERBANK AREA ASSOMBD NON-EPFECTIVB, ELLEA- 1184.10 ELRW- 

RL OLOSS L-BANK 8LW 

VOL IWA R-BANK ELEY 
WU ELMIN SSTA 
C O R M  TOPWID ENDST 

PAQB 1 



XKOR K z  COBQ RDLEU BWC BWP BLREA SS ELCRIl ELCRD 
1.05 1.56 2.60 500.00 923.40 106.00 33579.00 1.00 1152.80 1152.80 

C SECNO 40.200 LASS A LOW BLOW 

3420 BRIDQE W.S.. 1176.09 BRIDGE VELOCITY- 11.24 CALCULATED CHANNEL AREA- 19578. 

SECNO DEPTH Cn8EL CRIWS WSELK 80 Nv HL OLOSS L-BANK ELKV 
QLOB QCH QROB ALOB RCH AROB VOL TWA R-BANK KLEV 
YLOB YCH VROB XNL XNCH XNR WTn ELNIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRTAL IDC ICOUT CORAR TOPWID ENDST 

I EQPRS EQLWC H3 QWEIR PLOW 

3495 OVKRBANK AREA ASSUMED NON-EPBKCTTVE, ELLEA. 

I 40.200 24.09 1176.99 .OO .OO 
220000.0 .o 220000.0 .O .O 

.I4 .OO 9.64 .OO .OOO 

495 OVERBANK AREA ASSUMW NON-EBBECTNB, ELLEA- 

40.300 24.17 1177.17 .OO .OO 
220000.0 .O 220000.0 .O .O 

BARD. TRAPEZOID 
AREA 

33579. 33579. 

ELLC ELTRD WEIRLW 

1192.00 1206.00 0. 

I 495 OVKRBANK ARE?. ASSUMED NON-KBPKCTTVE, ELLEA- 1184.30 ELRKA- 1184.30 

40.400 24.24 1177.34 .OO .OO 1178.63 1.29 .08 .02 1184.30 
220000.0 .O 220000.0 .O .O 24093.7 .O 2591.6 111.2 1184.30 

I .I5 .OO 9.13 .OO ,000 ,035 ,000 ,000 1153.10 5006.99 
.000699 106. 106. 106. 2 0 0 .OO 1018.43 6025.41 

I PECIAL BRIDQE 
SB XK M O R  COPQ RDLEN BWC BWP BAREA SS ELCHO ELCHD 

1.05 1.56 2.60 500.00 988.40 104.00 28283.00 1.00 1153.10 1153.10 

SECNO 40.500 

I SECNO DEPTH CWSBL CRIWS WSELK EQ HV HL OLOSS L-BANK ELEV 
Q Q W B  QCH QROB ALOB ACH AROB M L  lYTA R-BANK BLNv 
TIME VLOB V M  VEOB XNL XNCH m R  WTLI ELMIN SSTA 

I SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOUT CORAR TOPWID ENDST 

CLASS A LOW FLOW 
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I 420 BRIDGE W.8.- 1176.98 BRIDQE VELOCITY. 10.14 CALCITLATED CHANNEL AREA- 21692. 

EQPRS BOLWC N3 QWEIR PLOW BAREA TRAPEZOID ELLC ELTRD WEIRLN 

AREA 

I .OO 1178.83 .28 0. 220000. 28283. 28283. 1184.00 1199.00 0. 



C 495 OVERBANK AREA ASSMED NON-EPPECTTVE. ELLEA. 1184.40 ELREA- 1184.40 

SECNO 40 .600  

495 OVBRBANK AREA ASSUMED NON-BPFECTIM, BLLBA- 1184.50 BLREA- 1184.50 

I SECNO 41.100 

3495 OVBRBAW ARBA ASSUMED NON-BPPBCTIVX, ELLEA- 1184.60 ELRBA- 1184.60 

I SBCNO DEPTH CWSEL CRIWS WSBLK BQ HV HL OLOSS L-BANK ELBV 

Q QLOB QCH QROB ALOB ACH AROB VOL m a  R-BANK BLBV 
TIME VLOB VCN VROB XNL XNCH XNR WTN ELKIN SSTA 

I SLOPB XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

PBCIAL BRIDQE 

gB XK XKOR COP0 RDLBN BWC BWP 
BAREA SS ELCHO ELCHD 

1 .05  1.50 2 .60  500 .00  1019.90 106 .00  29097.00 1 .00  1153.20 1153 .20  

SECNO 41 .200  
LASS A LOW PLOW 

3420 BRIDQB W.S.. 1177.47 BRIDQE VXLOCITY- 9 .66  CALCULATED CHANNEL ARBA- 22773.  

I 80PRS BQLWC H3 QWETR QLOW BAR- T R A P I Z O I D  ELLC BLTRD WEIRLN 
ARBA 

. O O  1179.12 .23 0 .  220000.  29097.  29097.  1184.00 1192 .00  0 .  

I 495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA- 1185.00 BLRBAi 1185.00 

t SECNO 42.100 
42 .100  22.46 1178.56 .OO .OO 1179.46 . 9 0  . 2 8  .06 1184.00 

CCHV- ,100 C B W -  , 300  

I SECNO 224.300 

224.300 23.09 1178 .69  . O O  . O O  1179.54 .85 .07  . 0 1  1184.10 
220000.0 .O 220000 .0  .O . O  29677 .1  .O 3136 .5  134 .7  1184.10 

. l 8  .OO 7 . 4 1  .OO .OOO .035 .On0 ,000 1155.60 19828.53 
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SECNO DEPTH W S E L  I Q QLOB QCX 

CRIWS 
QROB 
VROB 
XLOQR 

WSELK EQ 
ALOB ACH 
XNL XNCH 
ITRIAL IDC 

HV 

AROB 
XNR 
ICOUT 

HL OLOSS L-BUII( ELEV 
VOL 'MA R-BUII( ELBV 
WTN ELMIN SSTA 
COW mPwID EWST 

TIME VLOB VCH 
SLOPE XLOBL XLCH 

1 SEEN0 224.500 

SPCNO 224.600 
224.600 19.73 1179.43 

220000.0 . o  220000.0 
.23 . O O  8 . 5 1  

I 
,000781 505. 500. 

*SEENO 124.700 
224.700 19.51 1179 .91  

.o 220000.0 
. O O  8 . 6 1  

.000811 620. 630. 

t SECNO 224.800 
224.800 19.08 

220000.0 .O  

.27 .OO 

I SECNO 225.000 
225.000 19.01 1181.22 

220000.0 . O  220000.0 
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SECNO DEPTH CWSEL 
QLOB QCH 

VLOB VCX 
SLOPE XLOBL XLCN 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK EO 
ALOB ACH 
XNL XNCH 
ITRIAC IDC 

HV 
AROB 
XNR 

ICOUT 

HL OLOSS L-BANK ELBV 
YOL IWA R-BANK XLBV 
WTN ELMIN SSTA 
C O W  TOPWID ENDST 

I SECNO 225.100 
225.100 18.72 1181.42 

220000.0 .o  220000.0 

- 
'SBCNO 225.200 



.o01007 470. 400. 340. 2 o o .oo 1090.64 19195.32 

I 'SBCNO 225.300 

225.300 17.92 1182.32 .OO .OO 1184.15 1.84 .54 .09 1187.30 
220000.0 .o 220000.0 .o .o 20219.4 .o 6028.6 282.5 1187.30 

.PO 10.88 .OO ,000 ,035 ,000 .OOO 1164.40 18663.70 
.001451 1 .33 450. 450. 450. 2 0 0 .OO 1142.54 19806.23 

P 301 W CHANGED MORE THAI4 W I N S  
3495 OVERBANK AREA ASSMKD NON-EBBECTIVK, ELLEA- 

I SBCNO 225.600 
I 

21-95 09130t39 

SKCNO DEPlg CWSKL CRIWS WSELK 
Q QLOB QCH QROB ALOB 

VLOB VCH VROB XNL 

SLOPE XLOBL XLCH I XLOBR ITRIAL 

EQ W 
ACH AROB 
XNCH XNR 
IDC ICONT 

i 301 W CHANQED MORE THAN W I N S  

3470 KNCROACIMENT STATIONS- .O 19907.8 TYPE- 1 TARQKT- 19907.800 

I 495 OVKRBANK ARBA ASSUMED NON-KBBKCTIVK, ELLEA- 1191.60 ELREA- 100000.00 

I SKCNO 225.700 470 BNCROACIMKNT STATIONS- .O 19790.8 TYPE- 1 TARGET. 19790.800 

495 OVKRBANK AREA ASSUMED NON-BPBKCTIVX, ELLEA- 1194.70 ELREAm 100000.00 

225.700 19.78 1186.18 .OO .OO 1188.19 2.01 .82 .01 1194.70 
220000.0 .O 220000.0 .O .O 19314.9 .O 7109.9 343.5 100000.00 

.39 .OO 11.39 .OO ,000 .035 ,000 ,000 1166.40 18749.63 

I ,001485 525. 513. 520. 2 0 0 .OO 1041.17 19790.80 

HL OLOSS L-BANK ELgY 
VOL n4A R-SANK B L W  
WTN ELMIN SSTA 
CORAR TOPWID ENDST 

I SECNO 225.900 



495 OVERBANK AREA ASSUMED NON-EFFECTIVE, KLLEA- 1194.70 KLREA- 1202.40 

1 
2 4 ~ x 9 5  09:30t39 

I SKCNO DEPTH CWSEL CRIWS WSELK EG RV HL OLOSS L-BANK E L W  

Q QLOB QCH QROB hT.08 ACH AROB W L  lWA R-BANK E L W  

VLOB VCH YROB XNL XNCH XNR WTN ELMIN SSTA 
SLOPE XLOBL XLCH I XLOBR ITRIAL IDC ICOUT CORAX MPWID ENDST 

t SBCNO 225.900 
3302 WARNINO: CONVBYANCE CHANGB OUTSIDE OF ACCEPTABLE W O E ,  KRATIO s .70 
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I SBCNO XLCH 

.oo 

150.00 

65.00 

iao.00 

360.00 

380.00 

390.00 

400.00 

400.00 

390.00 

405.00 

400.00 

405.00 

BLTRD 

.on 

.on 

.on 

1181.80 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.OO 

.oo 

ELLC 

.oo 

.oo 

.oo 

1180.61 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

BLMIN Q 

1147.00 215000.00 

1144.80 215000.00 

1146.70 215000.00 

1146.10 aisoo0.00 

1147.30 215000.00 

1146.60 215000.00 

1145.00 215000.00 

1144.60 215000.00 

1145.20 215000.00 

1144.90 115000.00 

1146.00 215000.00 

1147.10 215000.00 

1147.60 215000.00 

CRIWS BQ 

.OO 1168.16 

.OO 1168.38 

.OO 1168.63 

.OO 1169.99 

.OO 1170.39 

.OO 1170.84 

.OO 1171.44 

.OO 1172.06 

.OO 1172.81 

.OO 1173.58 

.OO 1174.42 

.OO 1175.21 

.OO 1175.95 

VCR AREA .0 1K 

11.32 18993.21 55682.58 

10.15 21189.65 67857.20 

11.22 19169.91 57689.84 

9.86 21800.32 69001.41 

10.17 21139.58 65794.44 

10.60 a0282.30 64600.72 

11.85 18148.97 59787.29 

12.54 17143.82 57146.53 

13.63 15771.57 51908.91 

14.22 15118.40 50362.86 

14.72 14601.51 48017.10 

14.26 15074.10 49614.87 

13.33 16130.23 54071.75 



I SECNO XLCH ELTRD 

KLLC 

.oo 

1192.00 

.oo 

.oo 

1184.00 

.oo 

.oo 

1184.00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.OO 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

ELLC ELMIN Q CWSEL 

.OO 1167.90 220000.00 1189.07 
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CRIWS Ell 1O'KS VCR AREA .01K 

.OO 1178.11 8.44 9.88 22274.49 75710.05 
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CRIWS KG lO*XS VCH ARE?. . OIX 
.OO 1190.06 9.24 8.02 27431.58 72393.07 
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.oo 

.oo 

.oo 

.oo 

.OD 

.oo 

.oo 
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.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 
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.oo 

.oo 

.oo 

.oo 

.oo 

D I B W S P  

.oo 

.oo 

.oo 

.DO 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

XLCH 

.oo 

150.00 

65.00 

120.00 

360.00 

380.00 

390.00 

400.00 

400.00 

390.00 

405.00 

400.00 

405 .OO 

410.00 

510.00 

480.00 

500.00 

57.00 

32.00 

106.00 

106.00 

85.00 

58.00 

59.00 

XLCH 

29.00 

505.00 

140.00 

500.00 

500.00 

500.00 

630.00 

600.00 

540.00 

470.00 
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~ M J  NC 
FLOOD CONTROL DISTRICT 31 Ra- 

of  w. \ \  
Maricopa County 560.11.~, 

BOARD OF DIRECTORS 
2801 West Durango Street Phoenix. .Arizona 85009 

P. Ben Arredondo 
Telephone (602) 506-1 501 Betsey Bayless 

Fax (602) 506-1601 James D. Bruner 
Carole Carpenter 

D. E. Sagramoso. P.E., ~ h i e i  Engineer and General ,Manager Tom Freestone 

RECEIVED FEB 2 5 1992 
FEB 1 8  1992 

Mr. Gary Robinson. P . E .  
S t a t e  Engineer 
Arizona Department of Transportation 
206 South 1 7 t h  Avenue 
Phoenix, Arizona 85007-3213 -- 
SUBJECT: L e t t e r  of  In t en t  f o r  S a l t  River South Bank S t a b i l i z a t i o n  

Dear Mr. Robinson: 

Enclosed a r e  t h r e e  copies of the  L e t t e r  of I n t e n t  f o r  the S a l t  River South 
Bank S t a b i l i z a t i o n  with Exhibi ts  A and B .  Please s ign a l l  th ree  copies  and 
keep one copy f o r  your records.  Ye w i l l  provide one copy to  the C i ty  of Tempe 
and keep the  l a s t  copy f o r  our records. 

We apprec ia t e  a l l  of the vork and cooperat ion t h a t  ADOT's s t a f f  has provided 
i n  the  channe l i za t ion  of the S a l t  River.  Now t h a t  the Le t t e r  of I n t e n t  has 
been signed,  we need t o  wr i te  the Intergovernmental Agreement t o  al low t h e  
t r a n s f e r  of funds t o  BWT f o r  the f i e l d  e r p l o r a t i o n  vork. I ' v e  been t o l d  t h a t  
ADOT s t a f f  i s  prepar ing  t h i s  document. 

Should you have any quest ions,  please contac t  me o r  Dick Per reaul t  a t  506-1501. 

S ince re ly ,  

n e r a l  Hanager 

Enclosures /" 

Urban HighwzP wonF) 
.. . 

DMJM 
EAST PAPAGO 2RC)JCCT 

FEB 24  1992 
RECEIVED O SENT i2 



LETTER OF INTENT 

SALT RIVER SOUTH BANK STABILIZATION 

-. 

The Arizona Department of Transportat ion (ADOT) has  been c lose ly  coordina t ing  
v i t h  t h e  C i ty  of Tempe and the Flood Control D i s t r i c t  of Maricopa County (FCDMC) 
f o r  the  des ign  and cons t ruc t ion  of the  Eas t  Papago Freeway. Cooperative 
agFeements have been implemented and the majori ty of the freevay and a s soc ia t ed  
S a l t  River  Channel izat ion f ea tu res ,  west of the  Indian Bend Wash Out l e t  Channel. 
have been cons t ruc ted  o r  will be completed i n  the  near fu ture .  The chal lenge  
t h a t  now requ i re s  a l l  of our e f f o r t s  involves t h a t  port ion of the freeway e a s t  
of McClintock Drive,  ly ing  predominantly ou t s ide  of Tempe corporate  boundaries.  

During t h e  l a s t  year ,  ADOT has negot ia ted  an "Agreement and Covenant Not t o  Sue" 
(Region 9 Docket No. 91-23) v i t h  the  Environmental Protect ion Agency (EPA) t h a t  
a l lows ADOT t o  cons t ruc t  the  freeway through t h e  South Indian Bend Wash 
Superfund S i t e  v i thou t  incurr ing  fu tu re  l i a b i l i t y  beyond the freevay 
r ights -of -vay:  I n  accordance with guidance and d i r ec t ion  from EPA, ADOT has 
app l i ed  f o r  a  Sec t ion  404 Permit v i t h  the  U.S. Army Corps of Engineers ( C O E ) .  
The-permit a p p l i c a t i o n  included 100-year l e v e l  pro tec t ion  f o r  the no r th  and 
sou th  r i v e r  banks e a s t  of the  Pr ice  Road alignment; 10-year p ro tec t ion  along t h e  
n o r t h  bank between P r i ce  Road and McClintock Drive, and no p ro tec t ion  t o  the  
south  bank west of the  Pima/Red Mountain Freeway Tra f f i c  Interchange ( T . I . )  t o  
McClintock Drive. Tempe and the FCDMC have provided v r i t t e n  responses t o  the  
COE express ing  concerns t h a t  the proposed cons t ruc t ion  does not provide any 
p r o t e c t i o n  t o  approximately 4000 l i n e a r  f e e t  of the south bank and does n o t  
prec lude  t h e  p o t e n t i a l  of a  100-year f lood from overtopping McClintock Drive.  

ADOT, t h e  C i ty  of Tempe, and the FCDMC agree t o  work together t o  reso lve  the  
concerns f o r  cons t ruc t ion  i n  the S a l t  River e a s t  of McClintock Drive and agree  
t o  suppor t  t h e  t imely cons t ruc t ion  of the  Eas t  Papago Freeway t o  t h e  Pima/Red 
Mountain T . I .  An agreed upon goal of the  t h r e e  p a r t i e s  i s  the cons t ruc t ion  of 
100-year p r o t e c t i o n  f o r  the nor th  and south banks betveen McClintock Drive and . 
t h e  T . I .  (See Exhib i t  "A", at tached here to  and made a  p a r t  h e r e o f ) .  The p a r t i e s  
understand t h a t  ADOT's p a r t i c i p a t i o n  i n  t h i s  e f f o r t  i s  subject  t o  the  EPA's 
w r i t t e n  concurrence, and t h a t  ADOT's l i a b i l i t y  w i l l  be no g rea t e r  than t h a t  
s p e c i f i e d  i n  t h e  "Covenant Not t o  Sue", and the  pa r t i e s  agree t o  aggress ive ly  
pursue such concurrence. The p a r t i e s  f u r t h e r  acknovledge t h a t  p a r t i c i p a t i o n  by 
t h e  FCDMC and the  Ci ty  of Tempe w i l l  be s u b j e c t  t o  r a t i f i c a t i o n  and agreement by 
t h e  FCDMC Board of Directors  and the  Tempe Ci ty  Council, re 'spect ively.  

ADOT, a t  i t s  own expense, has conducted extensive geotechnical t e s t i n g  and 
ana lyses  of an alignment along the south bank t h a t  would be s u f f i c i e n t  t o  
c o n s t r u c t  10-year l e v e l  flood pro tec t ion .  I n  order  to  be able t o  cons t ruc t  
100-year l e v e l  p ro tec t ion ,  add i t iona l  geotechnical  t e s t ing  and environmental 
i n v e s t i g a t i o n  i s  necessary.  ADOT i s  w i l l i ng  t o  have t h i s  add i t iona l  work 
performed under i t s  d i r ec t ion .  The terms included i n  t h i s  Le t t e r  of I n t e n t  
de f ine  genera l  provisions and r e s p o n s i b i l i t i e s  t h a t  the p a r t i e s  agree t o  i n  
o rde r  t o  conduct the  addi t ional  t e s t i n g  and ana lys i s .  An Intergovernmental 
Agreement s h a l l  be negotiated which defines the spec i f i c  r e s p o n s i b i l i t i e s  of 
each p a r t y  when the  r e s u l t s  of the  add i t iona l  t e s t i n g  and ana lys i s  have been 
reviewed. The present  estimated cos t s  of t h e  approximately 4000 l i n e a r  f e e t  of 
10-year t o  100-year flood pro tec t ion  range from $ 3 . 8  mill ion t o  $14.0 m i l l i o n .  

Page 1 of 4 



TERMS OF THE LETTER OF INTENT: - 
1. ADOT will: 

a. Have additional geotechnical testing and environmental investigations 
performed vhich vill provide the necessary information required to 
construct increased south bank flood protection from the 10-year to the 
100-year level of protection. ADOT agrees to pay for up to one-third of 
the costs associated vith the additional testing, which shall be deducted -. from ADOT's maximum $2.5 million commitment for south bank protection. 

b. Design the bank protection using criteria as shown on Exhibit "B", 
attached hereto and made a part hereof. The desired level of protection 
is 100-year; hovever. ADOT vill design and construct a minimum of 10-year 
level of protection vith 100-year toe-down protection, should higher 
levels of protection be impossible due to landfill considerations. The 
design shall include such features as necessary to create conditions such 
that the 100-year flood will not overtop McClintock Drive. 

c. Fund up to one-third of the additional testing costs, and the costs 
to acquire rights-of-way, design and construct the south bank 
protection subsequent to the date of this letter in an amount not to 
exceed $2.5 million. 

d. Construct the south bank protection with the earliest ADOT project 
possible, preferably vith the adjacent south bank protection and/or 
the north bank protection. 

e. Acquire all necessary rights-of-way to construct the south bank 
protection and for operation and maintenance of the completed bank 
protection, provided that such purchases are covered under the 
provisions of the "Covenant Not to Sue". After construction has been 
accepted by the FCDMC, ADOT shall grant access to the FCDMC for 
operation and maintenance purposes. EPA cooperation shall be solicited 
such that the FCDMC vill assume no responsibility for any existing 
contamination under the provisions of EPA's "Covenant Not to Sue". 

f. Coordinate vith and seek the approval for all design and construction 
plans for all proposed channel/bank protection work vith the 
jurisdiction having floodplain regulatory responsibility. 

g. Pay for the design and construction of the north bank levee between 
McClintock Drive and Loop lOlL to the 100-year flood level of 
protection, when and if the corresponding south bank improvements are 
constructed. Costs for the design and construction of the north bank to 
the 100-year level of protection are in addition to ADOT's $2.5 million 
commitment for the south bank work. 

2 .  The FCDMC staff vill recommend to its Board of Directors the following 
The FCDMC vill: 

a. Support ADOT's Section 404 Permit Application based on ADOT's intentions 
stated above. The FCDMC will work closely vith ADOT and the City of 
Tempe to achieve the desired 100-year level of protection for the Salt 
River east of McClintock Drive. 
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b. Reimburse ADOT for up to one-third of the additional costs incurred by 
ADOT for the additional geotechnical testing and environmental 
investigation necessary to increase the south bank protection from 
10-year to 100-year. 

c. Review, comment on and have right of approval on flood control features 
to be operated and maintained by FCDMC. The flood control features will 
be designed and constructed using FCDMC-provided criteria, as shovn in 
Exhibit "BB", attached hereto and made a part hereof, vith the - .  understanding that certain portions of the bank protection between 
McClintock Drive and Loop lOlL may only be constructed to approximately 
the 10-year flood frequency elevation. The FCDMC vill assist ADOT in the 
creation of conditions such that the 100-year flood vill not overtop 
McClintock Drive. 

d. Accept the operation and maintenance responsibility for flood control 
features constructed using FCDMC criteria betveen McClintock Drive and 
Dobson Road upon acceptance of easements or permits provided by ADOT or 
others that are clear of EPA Superfund liability. 

,- 

e. Jointly cost-share with ADOT in the construction of 100-year protection 
for the approximately 4000 linear feet of south bank east of McClintock 
Drive. It is understood that ADOT's maximum commitment is $2.5 million. 
FCDMC cost-share may be as much as $11.0 million. If less than 100-year 
level of protection is the only feasible option. the FCDMC will match up 
to ADOT's maximum cost-share of $2.5 million for 10-year level of 
protection. Higher levels of protection will be paid for by FCDMC to 
a maximum commitment of $11.0 million. 

f. Not hold ADOT or Tempe responsible for any future flood control operation 
and maintenance costs associated vith the south bank protection or 
enhancements between McClintock Drive and Loop lOlL once FCDMC has 
accepted operation and maintenance access. 

g. Assist the City of Tempe in its application to the Federal Emergency 
Management Agency for revising the floodplain delineations of the Salt 
River through Tempe. 

3 .  The staff of the City of Tempe will recommend to the City Council the 
following. Tempe will: 

a. Support ADOT's Section 404 Permit Application based on ADOT's intentions, 
stated above. 

b. Tempe's sole contribution towards the undertaking described in this LO1 
and any related obligations or requirements will be $250,000 to be used 
by ADOT for the additional geotechnical testing and environmental 
investigation necessary to increase the south bank protection from 
10-year to 100-year. 

c. Have the right to review and comment on all geotechnical testing results, 
environmental investigations and flood control features that could impact 
the Salt River Floodplain within the City. Tempe agrees to closely 
coordinate vith ADOT and the FCDMC and shall provide any technical or 
environmental data that it has developed to the two entities. 
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EXHIBIT B 

SALT RNER CHANNEL DESIGN CRI'IXRIA 
UPSTREAXI OF McCLINTOCK D R N E  

1. All geotechnical test results must be provided for District review. Gradation data should 
be available that is representative of the full depth of the moveable bed in this reach. The 
District's rule of thumb for bore holdtest pit intervals is one per 500 lineal feet. If an 
armoring analysis is to be presented for review, gradation test results for the channel bed 
samples should include the percentages of the 3 inch plus material encountered. 

2. The geotechnical exploration must determine if landfill deposits are present within the 
channel alignment, and if so, their impacts on channel design and costs. 

3. If the existing gravel pits are to be filled, gradation specs will be needed for the material 
that is to be placed in the moveable bed zone. 

4. The channel should be designed with capacity for the current 100-year frequency p k  
flow with three feet of freeboard. The 100-year peak flow rate For this reach is 215,000 
cfs. (This rate is 220,000 cfs upstream of Price Road). The freeboard requirement will 
provide a capacity in the channel approaching that of the Standard Project Flood peaic 
flow with Modified Roosevelt Dam improvements in place and result in a consistent 
design with channelization immediately downstream. If design for 215,000 cfs is 
achievable only through unacceptably large impacts to known landfill wastes, the reach 
between McClintock Drive and the Pima Freeway is to be designed for, as a minimum, 
a flow rate that is necessary to contain a 10-yw frequency flow along the south bank, 
and that precludes the 100-year frequency flow from overtopping McClintock Drive. 

5. Tributary (side) drainage to the Salt River channel must be addressed consistent with 
ADOT criteria which state that the more severe of the following two conditions govern; 
(1) 100-year frequency peak in the main channel with 10-year frequency peak tributary 
drainage or (2) 10-year frequency peak in the main channel with 100-year frequency peak 
tributary drainage. 

6. Consideration must be given to the upstream river and floodplain conditions and how 
those conditions may impact the proposed.channe1. Existing and potential material 
extraction and landfill operations must be addressed in this context. Overbank flooding 
upstream of the channelization must be analyzed to ensure that those flows enter and are 
contained within the improved channel. 

7. Maintenance access and channel invert access ramps must be incorporated into the design. 
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The design and analysis will address the potential impacts of known future modifications 
that may be proposed by the City of Tempe andlor the Salt River Indian Community. 

The location of cross sections used in the water surface profile calculations must be 
provided on a scaled map. Computer files must also be provided such that velocity, 
depth, HGL and EGL can be verified for each cross section. 

The final plans shall include profiles showing the top of levee protection, HGL, invert, 
and the low chords for all bridges. 

The scour analysis should be performed using an analytical approach, based on the 
velocity associated with the 100-year frequency peak flow of 215,0001220,000 cfs, the 
depth of the thalweg, and the D,, of the channel bed materials. 

Degradation and aggradation analyses should include factors for dunes and antidunes. 

The depth of scour, measured from the low-flow thalweg invert elevation, should be used 
to determine the toe-down elevations for bank protection and grade control structures 
based on the 100-year frequency peak flow of 215,0001220,000 cfs. 

Local scour calculations shall be provided for District review if structures that are to be 
maintained by the District are affected by scour. These calculations are to be tabulated 
at all critical design locations and presented with a map showing the locations. 

Levee slope stability analysis calculations must be submitted for District review. The 
analysis should consider pore pressures caused by rapid draw down. 

All calculations performed in the design of riprap and filter materials for slope 
stabilization must be provided for District review. 

All calculations should be independently checked by a person at least as competent as the 
designer before submitting them to the District. Both the designer and checker must 
initial and date each page of calculations that is submitted. 

Minimum factors of safety for the project shcxld be 1.5 based on the 100-year frequency 
peak flow of 215,0001220,000 cfs. If a tractive shear approach is used, the safety factor 
should be applied to the calculated tractive shear. 



ATTACHMENT A 

ANALYTICAL APPROACH FOR D E T E & i l G  REQUIRED 
TOE DEPTHS FOR BANK PROTECTION 

WONG SALT RIVER UPSTREAiif 
OF McCLINTOCK DRlVE 

The following analytical approach shall be utilized for determining required toe depths 
for bank protection along the Salt River upstream of McClintock Drive: 

1. Contraction Scour (includes General Scour), in the vicinity of bridge crossings and 
river sections that have been contracted due to landf i  encroachment shall be 
computed by methods described in Federal Highway Administration, FHWA, 
Hydraulic Engineering Circular Nos. 18 and 20, and other publications deemed 
appropriate for the 100-year frequency peak flow of 215,000/220,000 cis. 
General scour for uncontracted reaches, is to be  quantified by computer models 
for flows representing a hydrological history, as described in Item 3 below, and 
must be supplemented with hand calculations. For hand calculations, the 100-yw 
frequency peak flow of 215,000/220,000 cfs is to be used. 

2. Bed-form Scour, due to the passage of dunes or anti-dunes, shall be computed 
from analytical relationships developed by investigators such as Yalin and 
Kennedy, as described in textbooks on sedimentltransport technology. The 
maximum hydraulic parameters associated with the passage of a 100-year 
frequency peak will be used to establish the quantitative values for this scour 
component. 

J3. Long-term AggradationIDegradation shall be computed by using either the conccct 
of equilibrium slope or the concept of streambed armoring, depending upon which 
approach controls the long-term channel profde of the Salt River upstream of 
McClintock Drive. The equilibrium-slope concept shall utilize a 
sedimenUtransport relationship which incorporates the D,, and gradation of the 
streambed sediments. The streambed-armoring concept shall utilize the critical- 
tractive-stress approzch and the representative (armor) particle size. A series of 
flood frequency hydrographs from 10 to 100-year, should be used to represent the 
hydrologic history that the structure may experience in its life as a basis for 
determining these long-term trends. The "dominant" discharge will be the 10-year 
frequency discharge. 

4. Once the scour components are quantified, as described in Items 1 through 3, hey  
will be added together (i.e., as if they each act independently) to inherently 
incorporate a factor of safety of 1.2 to 1.3 in the estimate of Total Scour. Tnis - . . 
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value for the summed Total Scour will then be multiplied by an appropriate factor 
(approximately 1.3) to assure a final minimum factor of safety of 1.5 in 
accordance with Item 18 of Exhibit B. 

5. Finally, the bank-protection toe depth shall be based on the scour depth 
established in Item 4 and shall everywhere be measured from the low-flow 
thalweg invert elevation in accordance with Item 13 of Exhibit B. 

1 Any sediment analysis will have to consider the sediment'load entering the study reach. If the 
hydraulic parameters are known upstream, flow depth, velocity and tractive shear, and the 

I gradation of the streambed can be determined upstream, a practical estimate of the sediment load 
entering the study reach can be made. 

I Coding files as well as model documentation are to be made available to the District for review. 
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AUG 1 1 1992 
Mr. Thomas M. Monchak, P.E. 
Project Manager 
Daniel, Mann, Johnson & Mendenhall 
300 West clarendon Avenue, Suite 335 
Phoenix, Arizona 85013 

SUBJECT: Salt River channel East of McClintock Drive - 
Bank Protection Toe-Down Depths 

Dear M r .  Monchak: 

The Flood control District has reviewed its copy of the July 29, 1992 letter 
to you from Dennis L. Richards, of simons, Li & Associates, Inc. (SLA), in 
which Mr. Richards presents recommendations and criteria for the establishment 
of bank protection toe-down depths in the vicinity of sand and gravel mining 
pits for the subject project. 

The District is of the opinion that the recommendations and criteria presented 
by SLA are reasonable. They should be used in conjunction with the criteria 
outlined in Attachment A of the Letter of Intent for the final design of the 
levee protection being done by SLn. 

If you have any questions, please call me or Warren Rosebraugh at 506-1501. 

Sincerely, 

Donald J. ~~k 
Project Manager 

Copies to: Dennis L. Richards, SLA 
Michael shapiro, DMJM 
Steve Jimenez, ADOT/UHS 



Simons, Li & Associates, Inc. 
Water  Resources  & Civil Engineering Consul tan ts  

July 29, 1992 

Mr. Thomas M. Monchak 
Daniel, Mann, Johnson & Mendenhall 
300 West Clarendon Avenue, Suite 335 
Phoenix, Arizona 85013 

RE: BANK PROTECTION TOEDOWN DEPTHS IN THE VICINITY O F  SAND AND 
GRAVEL MlMh'G PITS 

Dear Tom: 

The recommendations presented herein relate to the establishment of bank protection toe- 
down depths for Section 6 of the East Papago Freeway, and the Red Mountain Traffic; 
Interchange. Since there has been extensive in-stream sand and gravel mining in the reach of 
the Salt River between McClintock Drive and Dobson Road, longitudinal and lateral migration 
of the existing pits must be considered. 

Upstream of the Pima Freeway crossing of the Salt River, sand and gravel mining 
setbacks have been established. No sand and gravel mining will be allowed within these setback 
distances. The recommended setback distances were developed utilizing results from 1) a 
research study completed in 1989 for the Arizona Transportation Research Center by SLA titled 
"Effects of In-stream Mining on Channel Stability"; and 2) a physical model study prepared for 
Anderson-Nichols by the Colorado State University (CSU) Engineering Research Center in 1980 
titled "Investigation of Gravel Mining Effects, Salt River Channelization Project at Sky Harbor 
International Airport". The sand and gravel mining setback distance from the Pima Freeway 
structures is 1300 feet. The sand and gravel mining setback distance measured perpendicular to 
each bank of the proposed bank protection system is 300 fee _S_t 

For the reach of the Salt River between McClintock Drive and the Pima Freeway, no 
additional mining will be allowed. Grade-control Structure No. 5,  located immediately 
downstream of the McClintock Drive bridge, will help provide vertical stability to this reach. 
Based on the available topography, the existing sand and gravel mining pits in this reach have 
depths as great as 40 feet (the depth of pit is the depth measured from the design channel invert 
to the low point in the pit). Bank protection toe-down depths must consider lateral migration of * 
the pits where pits are located within 300 feet of the bank. It is expected that over time the 

4600 South Mill Avenue. Suite 190. Tempe. A Z  85282 Phone: (602) 491-1393 Fax: (602) 491-1396 
A n  Equal Opportunity Employer 



I Mr. Thomas M. Monchak 2 July 29, 1992 

I existing pits will be filled by sediment supplied from upstream reaches. In those areas where 

I 
there are existing pits adjacent to the bank, the design concept is to fill the pits to the design 
invert elevation for a horizontal distance of 150 feet measured perpendicular to the bank. 

For this reach of the Salt River, there are three conditions to address with regards to 
lateral migration of sand and gravel mining pits. These three conditions are as follows: 

I 1) Sand and gravel mining pits located within 150 feet of the bank (i.e., fill required 
adjacent to the bank). See Figure 1. 

2) No sand and gravel mining pits located within 150 feet (i.e., fill not required 

I adjacent to the bank), but sand and gravel mining pits located within 300 feet of 
the bank. See Figure 2. 

I 3) No sand and gravel mining pits located within 300 feet of the bank. See Figure 
3. 

For the above outlined conditions, toe-downs will be based on the following: 

1) Total Scour depth, as determined by the procedure outlined in Attachment A of 
the Letter of Intent, plus a lateral migration depth component. The toe-down 
depths will, at a minimum, extend three (3) feet below the point where the fill 
meets the existing channel invert. 

2) Total Scour depth, as determined by the procedure outlined in Attachment A of 
the Letter of Intent, plus a lateral migration depth component. 

3) Total Scour depth as determined by the procedure outlined in Attachment A of the 
Letter of Intent. 

1 The criteria recommended for predicting the lateral migration depth is based on data from 
the CSU physical model study. This study indicates that the long-term lateral migration length 

( for 40-foot pit depths are in the order of 300 feet. The CCSU study found that for a 40-foot pit 
depth, the lateral migration depth was approximately 12.5 feet for a channel in which the low 

( flow channel follows the natural thalweg. This depth is approximately 31 % of the pit depth. 
The lateral migration depth decreases as the distance from the pit increases. As stated 
previously, the design concept for the proposed project is to fdl the pits to the design invert for 1 a horizontal distance of 150 feet. Based on this design concept and the data presented in the 
CSU report, it is recommended that the lateral migration scour component used for establishing 

1 tordown depths be li4 the pit depth. Where fill is placed within 150 feet of the bank, the toe- 
+ down depths shall in all cases extend a minimum of three feet below the point where the fill 

C slope meets the existing channel invert. 

Simons Li &Associates Inc. --------------- 
vat... .<.,",,:,.s * c,.,, c n r l . ~ . , . ~ , n l ?  -: 



1 Mr. Thomas M. Monchak 
July 29, 1992 

1 Should you have any questions regarding the recommended criteria for toe-downs, please 
feel free to contact me. 

I . " 
Sincerely, 

SIMONS, LI & ASSOCIATES, INC. 

I R .  &LA&& D& 
Dennis L. Richards, P.E. 

I Vice President 

Attachments 

I 
cc: Ray Jordan, ADOT 

I Don Rerick, FCD 
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