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I. Introduction - 

a A. h-oiect Location: 

This project is located in Eastern Maricopa County predominantly in T2S, R7E with small portions 
of the project in TZS, R6E and TlS, R6E of the Gila and Salt River Base and Meridian (see Figure 
1). The drainage area mainly consists of agricultural land with small pockets of residential, 
commercial and industrial development. The project limits extend from Signal Butte Road on the 
east, to the East Maricopa Floodway (EMF) on the west, and to the limits of drainage areas which 
contribute to the floodplain on the north side of the Southern Pacific Railroad (SPRR) located 
approximately 200 feet north of Rittenhouse Road. 

B. Description of hurovements: 

Proposed improvements for this project consist of a main flood control channel which will carry 
runoff from the Queen Creek School west to the EMF. The channel will have a 12-foot 
maintenance road to the south of the main channel, and a low flow channel and a collector 
channel on the north side of the main channel. The collector channel will be used to accumulate 
small flows before dumping into the main channel via a lined down drain. The use of the 
collector channel will minimize erosion of the side slopes caused by sheet flow entering the 
channel. In the future, tributary channels will be used to collect runoff along roadways and other 
concentration points and to cany the water to the main channel. Although the confluence of the 
tributary and main channels will be included in this project, the design and alignment for tributary 

@ channels will be completed in future projects. 

C. Previous Reuorts: 

This project has previously been studied in the "Queen Creek Area Drainage Master Study, FCD 
Contract No. 86-23", (QCADMS) by Wood and Associates, Inc. This project is part of Phase I1 of 
the overall drainage system proposed for the area of Maricopa County east of the EMF and south 
of Elliot Road. The HEC-1 file for this project that was developed by Wood and Associates has 
been revised to more accurately model the drainage subareas and routing paths. Existing 
detention areas and culverts were added to the HEC-1 model to further detail the model and to 
account for losses in the runoff. 

The investigation for this report is primarily of the existing and proposed hydrologic and hydraulic 
conditions. Investigations of the soils, existing utilities, easements and rights-of-way have also 
been completed. As a part of the utility investigation, a pothole program will be submitted to the 
Flood Control District (FCD) for approval before beginning work in the field. 
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The investigation of the hydrologic and hydraulic conditions began with a review of the drainage 
report for this area and 200-scale topographic data provided by the FCD. After completing the 
office investigation, several site visits were made to determine the location and size of culverts, 
the condition of existing swales, ditches and charnels and the feasibility of using depressed areas 
and tailwater ponds for detention. 

At the same time that the office and field investigations were proceeding, a survey to develop 
detailed topographic data was in progress. The detailed topographic data was entered into the 
computer to generate base sheets for developing conceptual plans. The base sheets will also be 
used to develop the construction drawings during the design phase of the project. 

After base sheets were developed, the geotechnical investigation began. The geotechnical 
investigation included sampling from 10 boring locations and analysis. (See Section I11 of this 
report.) 

Utility coordination was an ongoing process during the conceptual study phase. Utility maps and 
field survey data were combined to plot utility locations in plan view. Plans were sent to utiliry 
companies for verification of utility locations as depicted. Utility responses were checked against 
the drawings and the plans revised accordingly. (See Section V of this report.) 



II. Drainage Area and Hydrology 

@ k Description of Drainaae Area: 

The contributing drainage area of Rittenhouse Channel encompasses approximately twenty-three 
(23) square miles of mostly desert and agricultural land. Small pockets of residential, commercial 
and industrial development exist in the drainage area but these have little effect on the overall 
volume of runoff. The drainage area is bordered on the east by the CAP canal, on the north by 
the GM Proving Grounds and the Williams Air Force Base flood channels, on the south by the 
Southern Pacific Railroad track embankment and on the west by the EMF. This area slopes 
towards the west at approximately 0.36 percent and outfalls to the EMF. Existing drainage 
systems in this area consist of small roadside channels, culverts and storm drains which transport 
water to the EMF (see Table No. 1). These existing systems do not have capacity for the 100-year 
runoff and flooding has occurred for storms smaller than the 100-year event. 

Table No. 1 
Existing Culverts Along Proposed Alignment 

Sossaman Road / Corrugated Metal Pipe I 36" 

Location 

Power Road 

Germann Road Corrugated Metal Pipe 

Creek School 

B. Drainam Area Characteristics and HEC-1 P m e t e r s :  

TYPe 
Concrete Box Culverts 

This area had been previously subdivided into subbasin areas in the QCADMS. Field reviews and 
200-scale contour maps were used to make minor adjustments in the drainage area boundaries 
and routing patterns. All of the parameters used in the HEC-1 files for the QCADMS were used 
for the HEC-I files for this study. Therefore, lag times and total runoff developed will remain 
relatively unchanged (see Table 2). The FCD has adopted the use of the 100-year 6-hour storm 
for design of flood control structures. However, the 100-year, 24-hour storm has been used in 
this study so that the study will be compatible with the QCADMS. The original analysis of this 
site did not incorporate detention areas or some of the existing culverts. Existing tailwater ponds 
were used as detention basins but only one-half of the total capacity of the basins were assumed 
available for storm runoff retention. A large depressed area at the intersection of Ocotillo Road 
and the SPRR was also used as a detention basin. Three existing culverts under the SPRR, located 
east of the Ocotillo Road intersection carry flow south under the SPRR to Queen Creek. The 
culverts (71"x47" CMPA) have a 60-inch equivalent diameter. An equivalent diameter indicates 
the size of a circular pipe which will have the same flow characteristics as an arched pipe. The 
equivalent "circular" diameter of the pipes has been used in the HEC-1 model to determine the 
capacity of the culverts. In conjunction with the previously mentioned detention area, the three 
culverts have adequate capacity to pass all 100-year runoff reaching the Ocotillo Road and SPRR 
intersection to the south. 

Number and Size 
3 - 3' x 10' 



TABLE 2 
LAG TIME CALCULATIONS 

TOP CN 
ELEV. 

Tc 
hr. 
In\ 

(1) - TAKEN FROM THE "QUEEN CREEK AREA DRAINAGE MASTER STUDY" BY WOOD & ASSOC. 

(2)- Tc = L / V  

(3) - mag = TC x 0.60 i 

-a 
FILE = TL 



C. HEC-1 Analysis: 

After completing the revisions to the QCADMS HEC-1 file for drainage areas and routing paths, 
the program was mn (see Figure No. 3, back pocket). The output was compared to the output 
from the QCADMS and no significant differences were found. After completing the review two 
more HEC-1 files were created. Both contain the same detention basin configurations, however, 
each models a different culvert scenario at Ocotillo Road. 

There are three existing arch pipes at Ocotillo Road which carry water under the railroad tracks 
and into a wash which leads to Queen Creek. These culverts are approximately 7lUx47" and were 
not included in the original HEC-1 model. To model these culverts in the HEC-1 program a 
"divert" record was used. This modeling method checks inflow to the detention area at the 
culverts versus the outflow capacity of the culverts. If the culverts do not have capacity for all 
of the incoming flow, runoff will be routed along the route north of the SPRR. Equivalent culvert 
sizes were used when modeling these culverts to simplify the calculations and so that common 
pipe diameters could be used. Equivalent pipe diameters have been determined by pipe 
manufacturers based on the capacity of culverts and are shown in Figure 3. 

Figure 2 

52 STEEL DRAINAGE AND HIGHWAY CONSTRUCTION PRODUCTS 

Dimensions shown not for specification purposes, subiect to  manufacturing tolerances 

Table 1-16 Sizes and Layout Detalls-CSP Pipe Arches 
2% x H in. Corrugation 

Equiv. 
Diameter. 

ln. 
Span, 

In. 
Rise. 
ln. 

Wafemay 
Area. 
ft' 

Layout Dimensions 

B 
in. 

Re 
in. 

81 
in. 

R b  
in. 



The first file used 60-inch diameter culverts to determine the effect of the culverts if they were 
properly maintained (see Appendix B). The second file used 48-inch diameter culverts to 
approximate the existing capacity of the clogged culverts (see Appendix C). After reviewing the 

@ existing field conditions, and meeting with the Town of Queen Creek, SPRR representatives and 
Maricopa County Department of Transportation representatives, the FCD determined that 
modeling the culverts as 60-inch diameter, unclogged pipes would provide an accurate model for 
determining the peak discharges for the channel design. 

The final HEC-1 design file (Appendix B) indicates that no runoff will flow from Ocotillo Road and 
the SPRR to the west. Therefore, since no runoff needs to be camed from Ocotillo Road to 
Ellsworth Road this portion of the channel design has been eliminated from the report. However, 
the HEC-1 design file also indicated a large volume of runoff concentrated at the northeast comer 
of the Queen Creek School site. Table 3 lists the runoff volumes and routes at various points in 
the drainage basin. Due to the volume of runoff and the concerns of the Town of Queen Creek 
and the School District, it was determined by the FCD that it would be appropriate to extend the 
main channel to the Queen Creek School to capture this flow and eliminate hisrorical flooding at 
the school. 

Table 3 
Existing Runoff Data 

Concennation Point ) Q I ~ I d s )  I Discharge Route 
to Queen C r e e 7  

Intersection of Signal Butte and NE Comer of Queen Creek School 
Queen C r e e ~  Roads 

NE Comer of Queen Creek School est to Germann and Sossaman 
Roads I "" 

Intersection of Germam and 
Sossarnan Roads 

Power Road at Existing Box Culverts 

813 

East Maricopa Floodway North of 
SPRR 

Existing Power Road Boxes North of 
SPRR 

1,053 East Maricopa Floodway North of 
SPRR 

1,047 East Maricopa Floodway 



III. Geotechnical Considerations 

The geotechnical survey of this site includes 10 boring and sampling locations. The geotechnical 
investigation indicates that soils in the proposed channel Alternate A alignment consist of fine 
grained soils. The Unified Soils Classification System designation for the project soils include 
clayey silty sand (SC-SM), sandy clay (CL), silty sand (SM), sandy silt (ML), and clayey sand (SC). 
When comparing these classifications with the Federal Highway Administrations soil types listed 
in Table 5.1 of the FCD Hydraulics Manual it is apparent that a low velocity design is required 
for this project. A copy of the geotechnical report for this project is included in Appendix A. 

The preliminary conceptual design report for this project was completed prior to the completion 
of the geotechnical survey. Therefore, the maximum allowable channel velocity was set at 5 feet 
per second (5 fps) as listed in the QCAMDS. However, upon reviewing the geotechnical 
investigation it was determined that the channel velocity would need to be reduced considerably 
to 2.5 fps - 3.5 fps. 

The design for Alternates A and B used a velocity of approximately 5 fps and the existing ground 
slope and approximately one-half the existing ground slope, respectively. These alternates require 
a thin soil cement lining to prevent excess erosion. Alternates C and D have a design velocity of 
approximately 3 fps and use a slope of 0.0005 ft./ft. and existing ground slope, respectively. 

Included in the geotechnical report is the recommendation that for Phase I1 (design) of this project 
the depth of borings be reduced to 10 feet and the number of borings increased. Since all road 
crossings are box culverts, borings deeper than 10 feet are unnecessary. Boring 10 feet deep 
along the channel alignment will give ample data for design and the increased boring locations * will defiie the existing soils better. 

a 
8 



IV. Hydraulics and Alternate Designs 

@ A. 
Design Criteria and Sources: 

The hydraulic design for this project will use criteria from the following four sources: 

1. Drainaee Desim Manual for Maricopa County. Arizona. Volume 11. Hydraulics 
2. HEC-2 Computer Model and Manual 
3. Open Channel Hydraulics, V.T. Chow 
4. Geotechnical Report for the Rittenhouse Channel, ATL, Inc. 

From these four manuals, the following list of parameters was obtained. 

Mannings "nu = 0.027 (dirt channel with weeds) 
Maximum Velocity (Unlined) = 3.0 feet per second (+/-) 
Maximum Velocity (1' Soil Cement) = 5.0 feet per second (+/-) 
Maximum Velocity (Lined) = 10.0 feet per second 
Expansion Coefficient = 0.3 (channel) 

0.5 (bridge/box culvert) 
Contraction Coefficient = 0.1 (channel) 

0.3 (bridge/box culverts) 
Curve Centerline Radius (Min.) = 3 times water surface width 
Freeboard (Min.) = 1.0 foot 
Froude No (Max.) = 0.86 

The design of this channel is controlled by the allowable velocity and the economic consideration 
of reasonable construction costs. The geotechnical report indicates that the soils in this area are 
equivalent to those listed in Table 5.1 of the Maricopa County Hydraulics Manual (Item 1 above) 
with maximum velocities of 2.5 to 3.5 fps. The decision to use a design velocity of 3.0 fps +/- 
for an unlined channel was based on the fact that a majority of the soils in the study area 
contained some clays. The Froude No. for the udined channel Alternate C is 0.27 (see Appendix 
F). This indicates that steady laminar flow, which has low erosion capability, should occur in the 
channel. 

Two parameters which greatly affect the design of channels are the allowable velocity and channel 
slope. If the allowable velocity is decreased, then the width of the channel will likely increase. 
Conversely, if the allowable velocity is increased, the channel width will decrease. The slope of 
large channels is typically set to match the existing ground slope. While decreasing the slope of 
the channel below that of the existing ground will help to reduce the overall channel width it will 
require the use of drop structures. Using drop structures in a channel will generally increase costs 
and maintenance requirements and limit future use of the channel for recreational facilities. When 
both the channel velocity and channel slope are decreased, a deep and relatively narrow channel 
section can be used. 

Bank stabilization will generally not be required for this channel. As previously discussed the 
design velocity has been set at a velocity which will be non-erosive. Banks often incur erosion 
when sheet flow runoff is allowed to enter the channel in an uncontrolled manor. Therefore, the 
north bank will be protected by the construction of a side collector channel. This channel will 



collect the sheet flow and minor concentration point runoff and convey it to the bottom of the 
main channel in riprap-lined downdrains. Riprap will also be used at the entrance and exit of all 
box culverts and drop structures. Calculations for the protection at drop structures are included 
in Appendix B. Similar protection will be used at the outlets of box culverts. 

Box culverts were sized by three methods. The first method was the use of inlet control 
nomographs prepared by the FHWA. The second method was to insert the box culvert sizes from 
the FHWA charts into the HEC-2 model (see Appendix J). The results of the model indicated that 
the proposed box culverts will function adequately. At the request of the FCD, the box culverts 
shown on the plans and used in the HEC-2 model were manually checked for outlet control. Of 
the four box culvert locations, three will have a drop at the outlet. These three box culvert 
installations will function under inlet control according to the manual calculations. The fourth 
box culvert location (Sta. 118+00 +/-) does not have a drop at the outlet and will function under 
outlet control (see Appendix C for calculation). It is interesting to note that the water surface 
elevation calculated by manual methods (54.42) is only 0.09' greater than the water surface 
elevation calculated by the HEC-2 program (54.33). Since the computer model accounts for 
upstream and downstream effects on the flow, we believe that the HEC-2 evaluation of the box 
is more reliable. Since most of the culverts will have drop structures at the outlet, the protection 
provided at the outlets will be the same as that for the drop structures. 

Although a sedimentaion analysis was not included in the scope of work, a review of the available 
data indicates that sedimentation should not be problematic. Table 2 indicates that the overland 
velocities of the runoff will be approximately 1.0 fps. With a non-erosive velocity of 
approximately 3.0 fps the sediment transported to the channel at a velocity of 1.0 fps should 
remain in suspension. During minor storms flow may enter the channel with sediment then 
infiltrate into the ground before exiting the channel. in this instance, sedimentation will occur. 
For this reason, the low flow channel was designed at a widrh that would be easy to maintain. 

The side collector channel was sized to approximate the tailwater ditches located in this area. The 
velocity in the side collector channel must be kept above 1.0 fps to keep sediment in suspension 
and below 3 fps to prevent erosion. The downdrains for the side collector channel will be located 
at points where the contributing area will produce approximately 9 cfs of runoff during the 100 
year storm. The "County Hydraulics" manual (Item 1 above) states that low flow channel should 
have capacity for the base flows which are less than the 5-year or lo-year storm. Since most of 
the frequent discharges to this channel will be tailwater discharges, the low flow channel was 
sized to cany small volumes of runoff (12 cfs) at a velocity equal to or greater than the natural 
overland velocity of the runoff (1.0 fps). Calculations for the low flow, the side collector channel, 
and the 5-year storm flow in the channel are included in Appendix F. 

B. Alternate A-1 and Alternate B-1: EMF to Power: 

This section will run from the EMF to Power Road and will be centered approximately 175 feet 
north of the SPRR centerline. The channel will be routed around a gas pumping plant which is 
near the EMF. Since the access road for the gas facility will be blocked by the proposed channel, 
access to the facility will have to be by the channel maintenance road. (See sheet 3 of the 
Construction Plans, Appendix K.) A grouted riprap down drain will be used to prevent erosion 
at the confluence of the Rittenhouse channel and the EMF. 



Alternate A-1 approximately follows the existing ground slope (0.28%) for the channel design. 
For Alternate A-1, a second set of curves will be used to align the channel with the outlet from 
the existing box culverts at Power Road. Three additional box culverts will be added to the 
existing boxes to provide adequate capacity for the 100-year storm, A lO'x5' box will be used to 
allow the low flow channel to pass under Power Road. Two lO'x4' boxes will be used to provide 
the remaining capacity required under Power Road. Although the existing boxes at Power Road 
are only three feet high, the use of additional three foot boxes will require more concrete, steel 
and construction time than the configuration presented. During low flow conditions all of the 
water will pass through the five-foot high box. When the volume of runoff exceeds the capacity 
of the low flow channel, runoff will also pass through the two four-foot high boxes. As the runoff 
volume continues to increase the three-foot high boxes will begin to accept flow. Since the boxes 
are set with the same crown elevation, each will be flowing under the same headwater/rise 
condition when the peak flow from the 100-year storm passes through the Power Road boxes. 
Riprap channel protection will be required at the inlet to protect from erosion. It is proposed that 
a combination concrete headwall, wing walls and floor also be used in this area. Because of the 
varying box heights, a drop will occur at the outlet. The flow velocity will also be high as water 
exits the box culverts. Therefore, riprap protection (grouted) will be required for approximately 
fifty feet downstream. Appendix D contains the hand calculations for Altemate A. 

Alternate B-1 will use a channel slope (0.15%) approximately one-half of the existing ground 
slope. This will create a channel cross section that is narrower but deeper than Altemate A-1. 
A shallower slope will also require the use of drop structures to make up for five feet of elevation 
drop which is not developed with the shallow channel slope. Since drop structures are to be 
limited to 3 feet of drop, two drop structures will be used. At Power Road the existing boxes will 
be removed and replaced with new boxes. The new boxes will parallel the SPRR alignment thus 
eliminating the need to curve the channel to match the existing box alignment. The boxes 
required will be one 8'xS' for the low flow channel and four lO'x4' for the main channel. These 
boxes will be longer than those used in Alternate A-1 since they will cross Power Road at a 
skewed angle. Inlet and outlet protection will also be required for these boxes similar to that used 
for Alternative A-1. Hand calculations for Alternate B are included in Appendix E. 

C. Alternate A-2 and Altemate 8-2: Power to Sossaman: 

This section of the channel will run from the east side of Power Road to the west side of 
Sossaman Road. The channel centerline will be about 175 feet north of the centerline of the 
SPRR. Alternate A-2 will follow the existing ground slope (0.32%). There are no obstructions 
which will interfere with the channel alignment. 

Alternative A-2 will begin with a transition section which will use curves to route the channel 
from the alignment with the existing boxes to an alignment that is centered 175' north of the 
SPRR. Alternate A-2 will follow the existing ground slope (0.32%). This transition area will also 
be the confluence of two channels. The second channel will come from the Williams Air Force 
Base (WAFB) site and will follow the alignment of the existing channel. The peak flow at Power 
Road is 1,053 cfs. However, the peak flow in the WAFB channel is 561 cfs and the peak flow in 
Alternate A-2 is 804 cfs. Therefore, although the channel east of Power Road will be wide, it will 
quickly reduce to two smaller channels east of Power Road. The design for the WAFB channel 

@ has been included with the Alternate A designs in Appendix D even though it will not be 
constructed as a part of this project. 

11 



Alternate B-2 will have a transition section to the east of Power Road to provide adequate capacity 
for the confluence of the WAFB channel and the main channel. Beyond the transition section this 
alternate will continue on an alignment that is 175 feet north of the SPRR centerline. Alternate 
B will use a slope (0.17%) which is approximately one-half of the existing ground slope. This 
alternate will require the use of four drop structures to account for 11 .S feet of elevation not used 
with the shallow channel slope. The channel will have a single curve as it reaches Sossaman Road 
so that the channel will be aligned with the culverts discussed in Alternate B-3. Calculations for 
the design of Alternate B-2 are included in Appendix E. 

D. Alternate A-3 and B-3: Sossarnan to Germann: 

This section of channel will begin on the west of Sossaman Road, continue along the north side 
of Germann Road and end on the south side of Germann Road. This route was selected to 
eliminate the need to relocate the trailers to the south of Germam Road and to reduce the overall 
box culvert length. Box culverts will be required under Sossaman Road and Germam Road. The 
channel slope for both alternates will be 0.11%. 

Alternate A-3 will cross under Sossaman Road with one 8'x4' CBC and six 8'x4' CBC's at a skewed 
angle that approximately follows the channel alignment 175 feet north of the SPRR. After passing 
under Sossaman Road, a short concrete channel section will he used to curve the channel to an 
alignment parallel to Germam Road. An unlined open channel will be used to extend the channel 
to a point where the channel can pass under Germann Road without interfering with the existing 
trailers. The channel will then pass under Germann Road at a skewed angle with the same box 
culverts as used at Sossaman Road. Inlet and outlet protection will be required for both sets of 
boxes and guard rail will be required along Germann Road. Because of the multiple boxes and 
direction changes within such a short distance, it is recommended that this section of the channel 
be completely enclosed by chain link fence. No maintenance road will be constructed for this 
section because of its short length and proximity to existing roads. Calculations for the box 
culverts and the channel are in Appendix D. 

Alternate B-3 will use the same size boxes and channel sections as Alternate A-3, but on a 
different alignment. The channel west of Sossaman will curve to the north so that the box 
culverts will be perpendicular to the road as they pass under Sossaman Road. The channel on the 
east side of Sossaman will begin further to the north of Germann Road than Alternate A-3 and 
shall continue to the east along the Sossaman Road box culvert alignment. As the channel 
continues to the east, it will curve to the south so that it ends perpendicular to Germann Road. 
The multiple box culverts will then pass perpendicular to the road under Germann Road. Inlet 
and outlet protection will be required at the box culverts. This alignment will leave an island of 
land between the road and the channel. Therefore, a maintenance road will be required for this 
alternate, but guard rail and extensive fencing will not be needed. Calculations for the box 
culverts are in Appendix D and those for the channel are in Appendix E. 

E. Alternate A 4  and Alternate B4: Germann to Queen Creek Road: 

This section of the channel begins on the south side of Germam Road then turns east to follow 
an alignment centered 175 feet north of the SPRR centerline until reaching a point marked by the 

@ . extension of Queen Creek Road. No box culverts or obstructions occur along this stretch of the 
channel. In the future, a tributary channel will carry flows from the east along the south side of 



Germann Road. Therefore, the channel immediately south of Germann Road will have the same 
cross section as on the north side of Germann koad to provide adequate capacity for the 
confluence of the two channels. 

- 
Altemate A-4 will follow the existing ground slope (0.29%). A drop structure will be used to 
adjust the elevation of Alternate A-4 south of Germann Road as the channel turns east. Typical 
drop structure calculations are included in Appendix E. Channel calculations for this alternate are 
in Appendix D. 

Alternate B-4 will follow the same alignment as Alternate A-4. The channel slope (0.15%) will 
be approximately one-half of the ground slope. Therefore, five drop structures will be used to 
adjust for the 13.3 feet of elevation not used by the shallow channel slope. Channel and drop 
structure calculations are included in Appendix E. 

F. Alternate A-5 and Alternate B-5: SPRR to Oueen Creek School: 

This section of the channel will begin at the point where Queen Creek Road extended would cross 
the SPRR. The alignment will parallel the SPRR centered 175 feet north of the SPRR for 
approximately 1,250 feet before turning east towards the Queen Creek School. The exact 
alignment of the channel from the SPRR east will depend heavily on the opinions of the 
landowners. Therefore, the preliminary alignment for the channel from the SPRR to around the 
Queen Creek School site has been set based on the existing school fence line. Adjustment of the 
alignment either north or south will have little effect on the channel configuration. This section 
of the channel will have one lO'x4' CBC and three 8'x3' CBC's for the Ellsworth Road crossing. 
The maintenance road will be eliminated on the east side of Ellsworth Road and the side collector 
channel will be relocated to the south side of the main channel. An access ramp to the channel 
bottom will be provided on the east side of Ellsworth Road. This section of the channel (and this 
project) will end on the south side of Queen Creek Road to the east of the school's sports field. 
The channel will end with a flared section to improve the entrance flow characteristics for the 
existing condition. To minimize the right-of-way need, the channel curve at the comer of the 
school has a radius of 50 feet. Although this is below the recommended minimum, the 
superelevation will only be 0.58 feet. (See Appendix D, Sheet 7 of 7.) The radius of this curve 
will be increased if the channel alignment is moved to the south. A preliminary review of a 
channel along the south side of Queen Creek Road from east of the school to Ellsworth Road 
indicated that the limited right-of-way would require the use of a concrete channel. The 
preliminary estimates indicated that this concrete channel north of the school would cost five 
times as much as an earth channel around the south side of the school. Therefore, the option for 
a channel along the south side of Queen Creek Road has not been included in this report. 

Altemate A-5 will follow the existing ground slope (0.33%). No drop structures will be required. 
Calculations for this section are included in Appendix D. 

Alternate B-5 will have a channel slope (0.16%) approximately one-half of the existing ground 
slope. A total of four drop structures will be required to adjust for the 10.51 feet of elevation not 
used by the shallower slope. Calculations for this section are included in Appendix E. 



G. Alternate C-1 and C-2: EMF to Gennann: 

This channel alternate uses a velocity of 3.0 fps and a channel slope of 0.0005 ft./ft. Since the 0 channel slope will remain constant, the channel shape will only change at points where the total 
design flow changes. 

Alternate Section C-1 will run from the EMF to Power Road. The channel section will be 
approximately 122 feet wide and will be centered about 161 feet northeast of the SPRR. This 
alignment will vary as the channel is routed around the existing gas buildings and at the Power 
Road CBC's. A 6'x8' CBC will be added to the Power Road CBC's for the low flow channel. Two 
5'x7' CBC's will also be added to provide the additional capacity needed to pass 1,047 cfs. A total 
of four drop structures will be used to adjust the channel for eleven feet of natural slope not used 
with the shallow design slope. The depth of flow for this section is 5.0 feet. 

Alternate Section C-2 will run from east of Power Road to north of Germann Road. Since two 
channels converge at Power Road a special transitional section will be used on the east side of 
Power Road. This section will cany about 800 cfs. The section is approximately 108 feet wide 
and will be centered about 154 feet northeast of the SPRR. This channel section will have a flow 
depth of 5.0 feet. The alignment will be constant except at Power Road and between Sossaman 
and Germann to allow for alignment with the CBC's. One 6'x8' CBC for the low flow channel and 
two 5'xg' CBC's will be used under Sossaman and Germann Roads. The alignment chosen will 
prevent the removal of the residence at the intersection of Sossaman, Germann and the SPRR. 
A total of six drop structures will be used to adjust the channel for 19 feet of natural slope not 
used with the shallow design slope. 

The hand calculations for these designs are included in Appendix F and the HEC-2 output hie is 
in Appendix J. Appendix K contains the plans which detail the proposed horizontal and vertical 
designs. 

H. Alternate C-3A and C3B: Germann to Oueen Creek School: 

The hydraulic design of these two sections is identical since channel capacity (504 cfs), velocity 
(3 fps) and slope (0.0005 ft./ft.) are unchanged. The only difference will be in the alignment of 
the channel as it approaches the Queen Creek School. Alternate C-3A will follow the SPRR until 
it passes the Queen Creek Road alignment and then turn east to pass along the south side of 
Queen Creek School. Alternate C-3B will follow the SPRR until reaching the Queen Creek Road 
alignment where it will turn east and continue along the north side of Queen Creek Road. 
Alternate C-3B will require one more set of boxes than Alternate C-3A since it will have to cross 
Queen Creek Road to collect runoff at its concentration point. This channel section is about 92 
feet wide and will be centered approximately 146 feet northeast of the SPRR where the 
alignments are parallel. The channel will flow 5.70 feet deep and will have a bottom width of 
10 feet. A low flow channel will not be included in the design since the channel bottom width 
is narrow. Two S'x9' box culverts will be used to cross Ellsworth Road. Alternate C-3B will use 
the same size boxes to cross Queen Creek Road. Hand calculations are included in Appendix F 
and the HEC-2 output file is included in Appendix J. Construction plans for the C-3B alignment 
are in A~vendix K. 



I. Alternate D: EMF to Oueen Creek School: 

Alternate D uses a channel velocity of 3 fps and follows the natural ground slope. The total @ channel width for this design ranges from 176 feet to 376 feet. This quantity of channel nght-of- 
way would be unacceptable to the property owners in the area. Therefore, no further calculations 
or cost estimates were completed for this alternate. 

J. Sumrnarv of Hvdraulics and Alternate Designs: 

The hydraulics for this channel indicate that erosion and scour in the channel should be minimal 
(Fi0.86) when the velocity is approximately 3.0 fps. Inlets and outlets of boxes, channel sections 
with small radius curves, drop structures and other locations which commonly experience erosion 
will be protected with riprap. 

In addition to some alternate alignments, the alternate designs for this channel involved revisions 
in the channel slope and allowable velocity. Alternative channel linings were not considered due 
to their expense. A 1.0 foot thick soil cement plating will be included in estimates for the 
channels which have a velocity of 5.0 fps. Reducing the channel slope while maintaining the same 
velocity will give an alternate which is narrower but deeper. While this will reduce the amount 
of right-of-way required, it will not decrease the overall earthwork required. The use of a 
shallower channel slope will require the use of multiple drop structures. The following table lists 
all of the new box culverts proposed for the various alternates. Table 5 lists various channel data 
for the HEC-2 output file which is in Appendix J. 

Table 4 
Box Culvert Sizes and Number 

Location/Altemates 
Power Road 

Sossaman Road 

Alternate A 

1  - 10' x  5' 
2 - l O ' x 4 '  

Germann Road 

1  - 8' x  4' 
6 - 8 . ~ 3 '  

Ellsworth Road 

Alternate B 
1  - 8' x  5' 

4 -  1 0 . ~ 4 '  

1 - 8 ' x 4 '  
6 - 8 ' x Y  

Queen Creek Road I -.. 

Alternate C 
1 - 8 ' x 6 '  
2 - 7 x 5 '  

1 - 8' x  4' 
6  - 8' x  3' 

1  - lO'x4' 
3 - 8' x  3' 

1 - 8 ' x 6 '  
2 - 9 x 5 '  

1 - 8 ' x 4 '  
6 - 8 ' x Y  

-.- 

1  - 8' x  6' 
2 - 9 x 5 '  

I  - lO'x4' 
3 - 8' x  3' 

2 - 9 x 5 '  

2 - 9 x 5 '  



T:?BLE 5 

HEC-2 CHANNEL DATA 

SECi\IO Ca VCH DEPTH 10*KS CWSEL BOTTOI? SIDE 
WIDTH SLOPE Z 

1093 .OOO 1047 .OO 2.75 5.94 5.92 18.71 4 2 4 
1119.000 1047.00 3.10 5.95 8.78 18.73 4 2 4 

5.20 16.75 42 1150 .OOO 1047 .OO 3.10 5.95 4 
1739.000 1047 .OO 3 .1.0 5.96 5.18 19.06 4 2 4 
1887.000 1047.00 3.09 5.96 5.16 19.13 4 2  4 
2034 .OOO 1047 .OO 3.09 5.96 5.17 19.21 42 4 
2048.000 1047 .OO 3.10 5.96 8.71 19.22 42 4 
2099.000 1047 .OO 3.34 5 .Y7 9.70 19.25 4 2 4 
2100.000 1047 .OO 10.71 4.24 154.65 19.52 2 6 0.26 
2120 .OOO 1047 .OO 3.00 6 .08 8.00 21.37 4 2 4 
2121 .OOO 1047 .OO 3 .OO 6 .08 7.95 21.37 42 4 
2346 . O O o  1047 .oo 2.94 6 .1,5 7.53 21.56 4 2 4 
2493 .OOO 1047 .OO 2 .91 6.21 7.30 21.66 4 2 4 
2640 .OOO 1047 .OO 2.89 t. .23 7.17 21.78 4 2 4 
2848 .OOO 1047 .OO 2.90 6 .;is 7.32 21.93 4 2 4 
2899 .OOO 1047 .OO 3.21 h .27 8.25 21.95 4 2 4 
2900.000 1047 .OO 10.72 4.57 156.67 22.85 2 6 0.26 
2920 .OOO 1047 .OO 3.06 6 .OO 8.42 24.69 4 2 4 

@ 21 .OOO 1047 .OO 3.05 6 . O 1  4.98 24.70 4 2 4 
48 .OOO 1047 .OO 3.05 6.01 8.39 25.26 42 4 

4099 .OOO 1047 .OO 3.42 6 .OO 9.92 25.28 4 2 4 
4100 .OOO 1047 .OO 10.71 4.24 154.65 26.52 26 0.26 
4120 .OOO 1047 .OO 3 .OO 6.08 8 .OO 28.37 42 4 .  
4121 .OOO 1047 .OO 3 .OO 6.08 4.73 28.37 42 4 
4271 "000 1047 .OG 3.01 6.07 4.79 28.44 4 2 4 
4452.000 1047.00 3.90 5.96 1.44 28.43 BOX 0 
4564 .OOO 1047 .OO 5 .63 3.58 4.49 31.38 BOX 0 
4609.000 1047.00 3.03 6.03 4.90 31.85 4 2 4 .  
5041 .OOO 804 .OO 2.71 6.05 4.32 32.09 28 4 
5266 .OOO 804 .OO 2.93 6.03 4.89 32 .18 28 4 
5998 .OOO 804 .OO 2.94 6.03 8.31 32.55 28 4 
6049.000 804.00 3.39 6.02 10.39 32.57 28 4 
6050 .OOO 804 .OO 10.55 4.05 162.03 33.60 20.5 0.25 
6070 .OOO 804 .OO 3.09 6.1.4 8.83 35.70 28 4 
6071 .OOO 804 .OO 3.08 6 .14 5 .21 35.70 26 4 
7500 .OOO 804.00 2 -87 5.12 7.79 36.40 28 4 
7549 .OOO 804 .OO 3.31 6.12 9.72 36.42 26 4 
7550 .OOO 804 .OO 10.56 4.05 162.28 37.35 20.5 0.25 
7570 .OOO 804 .00 2.83 6.16 7.53 39.47 28 4 
7571 .OOO 804 .OO 2 .82 6.18 4.43 39.49 28 4 
8148 .OOO 804 .OO 2.85 6.15 7.62 39.75 28 4 
8199 .OOO 804.00 3.28 6.15 9.52 39.77 28 4 
8200 .OOO 804 .OO 10.56 4.05 162.35 40.67 20.5 0.25 

804 .OO 2.83 6.16 7..53 42.79 28 4 
804 .OO 2 -82 6.17 4.44 42.80 28 4 
804 .OO 2.85 6.11 7.72 43.26 28 4 

16 
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TAGLE 5 

I-IEC--2 CHANNEL D A T A  

SECbIO Ca VCH DEPTH 1OXKS CWSEL BOTTOM S I D E  
WIDrH SLOPE Z 

9299 .OOO 804.00 3 .31  6 .12  9 .73  .-. .29 28 4 
C" 

9300 .(300 804 .00 10.64 4.07 166.24 44.24 20.5 0.25 

9320 .OOO 804 .OO 2.79 6.23 7.20 46 .ill 28 4 

9321 .OOO 804 .OO 2.78 6.23 4.25 46.41 28 4 
10448 .OOO 804 .OO 2.84 6.15 7.58 46 .90 28 4 
10499 .OOO 804.00 3.28 6 - 1 5  9.48 46.92 28 4 
10500.000 804 .OO 10.56 4.05 162.37 47.82 20.5 0.25 
10520 .OOO 804.00 2.83 6.16 7.53 49.94 28 4 
10521 .000 804.00 2.82 6.18 4.43 49.96 28 4 
11027 .OOO 804 .OO 4.15 5 . O i j  2 .36  50 .  G'? BOX 0 
11185.000 804 .OO 6.62 4 .h8 5 .49  52.78 BOX 0 
11 400 .OOO 804 .OO 3.55 5.35 5.35 53 .So 28 4 
11600 .OOO 804 .OO 3.47 5.42 7.67 53.73 28 4 
3.1675 .OOO 804.00 3.08 5.43 1 .06 53.80 BOX 0 
11819 .OOO 804.00 5.26 5.89 2.79 54.32 BOX 0 
11869.000 804 .OO 2.75 6.28 4.10 54.76 28 4 
12037 .OOO 504 .OO 2.25 6.33 3.04 54.87 19 4 

a 38.000 504 .OO 2.25 0.33 5.10 54.87 19 4 
89 .OOO 504 .OO 2.85 6 .31  7.97 54.68 10 4 

12090.000 504 .OO 9.62 3 .71  152.39 55.28 10 1 .ll 
12110 .OOO 504 .OO 2 .91  5.45 10.19 57.03 10 4 
12111 .OOO 504.00 2.90 5.45 10.09 57.03 10 4 
13448 .OOO 504 .OO 2.56 5.86 7 .21 58.13 10  4 
13499.000 504 .OO 3 .21  5.87 10.96 58.14 10 4 
13500 .OOO 504.00 . 9.67 3.70 154.69 58.93 10 1.11 
13520 .OOO 504 .OO 2 .91 5.45 10 .14 60.69 10 4 
13521 .OOO 504 .OO 2.90 5.45 5.98 60.69 10 4 .  
14648.000 504.00 2.83 5.54 9.39 61.35 10 4 
14699 .OOO 504 .OO 3.52 5.55 14.03 61  .38 10 4 
14700 .OOO 504 .OO 9.66 3.70 154.30 62.53 10 1 .ll 
14720 .OOO ' 504 .OO 2 .91  5.45 10.15 64.29 10 4 
14721 .OOO 504 .OO 2.90 5.45 5.98 64.29 10 4 
17048 .OOO 504 .OO 2.67 5.80 7 .91  65 .61  10 4 
17099 .OOO 504 .OO , 3.47 5.60 13.48 65 .63 10 4 
17100 .OOO 504 .OO 9.66 3.70 154.41 66.73 10 1.11 
17120.000 504.00 2.91 5.45 10.18 68.49 10 4 
17121,000 504 .OO 2.90 5.45 6 .OO 68.49 10 4 
17698 .OOO 504.00 2.86 5 .51  9.66 68 .84 10 4 
17749 .OOO 504 .OO 3.55 5.53 14.37 66.86 10 4 
17750 .OOO 504 .OO 9.66 3.70 154.28 70.06 10 1.11 
17770 .OOO 504 .OO 2 .91 5.45 10.15 71.82 10 4 &:: 504 .OO 2 .90 5.45 5.98 71.82 10 4 

948 .OOO 504 .OO 2.82 5.55 9.32 72 .51  10 4 
504 .00 3 .51  5.56 13.93 72.54 10 4 

19000 .OOO 504 .OO 9.66 3.70 154.32 73.68 10 1.11 

17 



TABLE 5 

HEC-2 CHANNEL DATA 

SECNO U VCH DEPTH 10%KS CWSEL BOTTOM SIDE 
WIDTH SLOPE Z 

19020 .OOO 504 .OO 2 .91 5.45 10.14 75.44 10 4 
19021 .OOO 504.00 2.90 5.45 5.98 75.44 10 4 
19948 .OOO 504 .OO 2.83 5.54 9.42 75.99 10 4 
19999 .OOO 504 "00 3.53 5.53 14.18 76.03. 10 4 
20000 .OOO 504.00 9.66 3.70 154.26 77.16 10 1.11 
20020 .000 504 .OO 2.91 5.45 10.15 78.94 10 4 
20021 .OOO 504 .OO 2.90 5.45 5.98 78.94 10 4 
21048 .OOO 504 .OO 2.62 5.55 9.37 79.55 10 4 
21099 .OOO 504 .00 3.53 5.54 14.11 79.57 10 4 
21100 .OOO 504.00 '3.82 3.7.; 157.19 80.79 10 0.97 
21120 .OOO 504 .OO 2.79 5.59 9.10 82.63 10 4 
21121 .OOO 504.00 2.78 5.5'3 5.3b 82.63 10 4 
22048 .OOO 504 .OO 2.98 5 .:37 10.83 82.88 10 4 
22099.000 504 .OO 3.70 5.38 15 .9.7 82.91 10 4 
22100 .OOO 504.00 9.67 3.70 154.71 84.23 10 1 .I1 
22120 .OOO 504 .OO 2.91 5.45 1 0 . 3.4 85.99 10 4 
22121 .OOO 504 .OO 2.90 5.46 5.98 86 .OO 13 4 
3 048.000 3 504 .OO 2.64 5.53 9.49 86.54 10 4 

99 .OOO 504.00 3.53 5.53 14.16 66 .56 10 4 
2 100.000 504 .OO 9.66 3.70 154.28 87.73 10 1.11 
23120 .OOO 504 .OO 2 .91 5.45 10.15 89.49 10 4 
23121 .OOO 504 .OO 2.90 5.45 5.98 89.49 10 4 
23506 .OOO 504 .OO 2.69 5.46 5.91 89.73 10 4 
23556 .OOO 504 .OO 3.62 5.43 1.79 89.70 BOX 0 
23686 .OOO . 504 .OO 6 ." .LC: 4.45 6 .OO 91.72 BOX 0 
23720.06'0 504 .OO 3.53 4.85 10 .15 92.20 10 4 
24200 .OOO 504 .OO 3.25 5.10 8.13 92.67 10 4 
24650 .OOO 504 .OO 3.12 5.22 7.32 93.03 10 4 '  
25147.000 504 .OO 2.97 5.38 6.41 93.39 10 4 
25148 .OOO 504.00 3.02 5.33 11.23 93.39 10 4 
25199 .OOO 504 .OO 3.77 5.32 16.91 93.40 10 4 
25200 .OOO 504 .OO 9.97 3.83 159.93 94.91 10 0.83 
25220 .OOO 504.00 2.93 5.43 10.36 96.52 10 4 
25221 .OOO 504 .OO 2.92 5.43 6.12 96.52 10 4 
25650 .OOO 504 .OO 2.89 5.47 5.94 96.78 10 4 
25700 .OOO 504.00 3.85 5.41 2.01 96.74 BOX 0 
26003 .OOO 504 .OO 6.20 4.51 5.76 99.78 BOX 0 
261 03 ; 000 504 .OO 3.35 5.01 14.64 100.33 10 4 
26203 .OOO 504 .OO 6.42 1.34 168.86 101.34 0 1  4 

e 
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N. Utility Relocations 

At this time, a full determination of utility relocations has not been made. Utility coordination 
was completed before a channel alignment north of Queen Creek Road was selected for study. 
Therefore, some additional relocations may be found in Phase I1 (design). There are a number 
of utilities which cross the proposed Rittenhouse channel alignment which may need to be 
relocated. These utilities include: 

1. Utilities owned by Santa Fe Pacific Pipeline Partners, L.P.: A 6-inch petroleum products 
pipeline crosses the channel alignment at the petroleum plant east of the EMF. They will 
not make this determination until a potholing program is completed. 

2. Salt River Project (SRP): Possible overhead power relocations at Sossaman and Germam 
Roads. Also, possible overhead and underground power at Queen Creek Road depending 
on the final alignment. 

3. Southwest Gas Corporation: 

a. 'There is a 4-inch gas line in Power Road which crosses the box culvert alignment. 

b. There is a 4-inch gas line at Germann Road which crosses the channel and box 
culvert alignment. 

c. There is a 2-inch gas line on the east side of Ellsworth Road which crosses the a channel and box culvert alignment north of Queen Creek School. 

d. There is a 2-inch gas line in Queen Creek Road which crosses the box culvert 
alignment. 

4. U.S. West: 

a. There are underground telephone lines on the east and west side of Power Road. 
There are also telephone and fiber optic lines in Power Road. 

b. There is an underground telephone line between Power and Germann Roads, 
paralleling the SPRR on the north side, an unknown distance from the tracks. 
These lines are located in a U.S. West easement. 

c. There are underground telephone lines in Germann Road which cross the proposed 
box culvert alignment. 

d. There are two underground telephone lines on the west side of Ellsworth Road 
which cross the proposed channel and box culvert alignment. 

e. The presence of telephone lines in Queen Creek Road has not been determined. 



5. Queen Creek Water Company: There is an 8-inch asbestos cement domestic water pipeline 
19 feet west of the centerline of Ellsworth Road which crosses the channel and box culvert 
alignment. This is a dead end line which cannot be shut down for extended periods. 

6. Queen Creek Irrigation Company: There is a 24-inch concrete irrigation pipe on the west 
side of Ellsworth Road approximately 40 feet from the centerline. 

Utility costs have not be incorporated into the cost estimates as line item expenses. Utility 
relocation costs are assumed to be included as a part of the 25% contingency. Responses 
from the utility companies (except plans) are included in Appendix I. 

Potholing of utilities is expected to commence at the start of the Phase I1 design. 



. Construction Considerations and Cost Estimates 

The construction of Alternate A, Alternate B or Alternate C will not involve any difficult 
construction methods. While a majority of the work will involve excavating, hauling, and grading, 
there will be other trades involved. Construction of the box culverts at Power, Sossaman, 
Germann, Ellsworth and Queen Creek Roads can be accomplished using a paved traffic detour. 
This will allow the contractor full access to the work area and reduce construction time and 
inconvenience to the public. Drop structures which may be required should be located early in 
the construction period and be built before the channel excavation is completed to reduce the 
possibility of damage from runoff. 

B. Maintenance: 

Maintenance of this channel will mainly involve weed control. Although the Mannings "n" value 
for this channel assumed some vegetation, a periodic mowing schedule should be developed to 
prevent trees or large amounts of brush from developing. Removal of sediment will be required 
after heavy storms until the drainage area has lost its predominantly agricultural characteristic. 
Although the inlets and outlets to the box culverts will be protected from erosion, a yearly 
inspection should be made to confirm that the systems are functioning, as required. 

C. Cost Estimates: 

Unit prices used for the cost estimates were obtained from Means, AEOT and previous 
construction projects designed by Garnett Fleming. When cost data was not available, 
engineering judgement was used. Unit prices for 15 items were previously submitted to FCD for 
review and requested changes have been incorporated into the estimates. Maintenance costs have 
been calculated based on the present value for 20 years of maintenance at an interest rate of 
3.5%. The unit price for maintenance was corrected based on formulas and interest tables in the 
"Civil Engineering Reference Manual", by Michael R. Lindeburg, P.E. Tab1 ists the project cost 
for each alternate section and a total for each channel alternate. The cost est' ates corresponding 
to the various alternates follow. 8 

6 



GANNElT FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX. AZ. 85016-4498 

a 
TABLE 6 

COST ESTIMATE SUMMARY 
RITTENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

* - ALTERNATE C-2 INCLUDES THE ENTIRE CHANNEL LENGTH OF ALTERNATES A-2 & A-3 OR 8-2 & B-3. 

** - ALTERNATE C-3 INCLUDES THE ENTIRE CHANNEL LENGTH OF ALTERNATES A-4 & A-5 OR B-4 & 8-5 

.ALTERNATE C - I  

t 

ALTERNATE C-2 

t* 

ALTERNATE 
C-38 

I 

$948,629.32 

$1.496,888.22 

$2,453,443.09 

ALTERNATE C-1 

* 
ALTERNATE C-2 

** 
ALTERNATE 

C-3A 

TOTAL $4,898,960.63 

$948,629.32 

$1,496.888.22 

$2,570.651.17 

TOTAL $5.705.928.05 TOTAL $5.840.619.19 TOTAL $5.016.168.71 

$1,015,798.61 

$1,324,691 .I 6 

$512.638.05 

$1,708,444.98 

$1,279.046.39 

ALTERNATE A-1 

ALTERNATE A-2 

ALTERNATE A-3 

ALTERNATE A-4 

ALTERNATE A-5 

$980.238.61 

$1,485.502.77 

$555.907.80 

$1,522,019.98 

$1.162.258.89 

ALTERNATE B-1 

_ALTERNATE 8-2 

ALTERNATE B-3 

ALTERNATE 8-4 

ALTERNATE B-5, 



GANNETT FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 

AUGUST 30. 1993 

PHOENIX. AZ. 8501 6-4498 

ALTERNATE A-1 
RITENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

I ITEM I DESCRIPTION 

ESTIMATES ONLY. NOT A BID ITEM) 

FOR DISPOSAL) 

GROUTED RIPRAP (DROP 
STRUCTURES OR BANK PROTECTION) 

1310-1 1 4" ABC MAINTENANCE ROAD 

1312-1 1 SOIL CEMENT LINING ( 1.0') 

336-1 PAVEMENT (2"AC/4"ABC) 

415-1 GUARD RAIL 

1420-21 CHAIN LINK FENCE GATES (UP TO 18') 

505-1 STRUCTURAL CONCRETE ( FOR I I BOX CULVERTS) 

1505-2 1 REBAR (FOR BOX CUVERTS) 

505-3 STRUCTURAL CONCRETE ( FOR I I MISC. ITEMS) 

1505-4 1 REBAR (FOR MISC. ITEMS) 

REPLACE IRRIGATION DITCHES 
(CONCRETQ 

1610-1 1 WATERLINE RELOCAllON (8" PVC) 

I 1 PURCHASE ROW 

MAINTENANCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE ) 

UNI 

-- 

AC 

CY 

SY 

SY 

CY 

CY 

SY 

LF 

LF 

E A 

CY 

LB 

CY 

LB 

LF 

LF 

Ac 

LF 

UNIT 
PRICE 

TOTAL 
PRICE 

FILE = ALTACOST 

SUBTOTAL $784.1 90.89 

$1 96.047.72 

TOTAL $980.238.61 



G A N N E T  FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX, AZ. 85016-4498 

ALTERNATE A-2 
RITTENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

i ITEM I DESCRIPTION 

201 -1 CLEARING AND GRUBBING (FOR I I ESTIMATES ONLY. NOT A BID ITEM) 

215-1 EXCAVATION (INCLUDING HAUL I / FOR DISPOSAL) 

220-1 GROUTED RIPRAP DOWN DRAINS I I 
GROUTED RIPRAP (DROP 
STRUCTURES OR BANK PROTECTION) 

1310-I 1 4" ABC MAINTENANCE ROAD 

1312-1 1 SOILCEMENT LINING ( 1.0 ') 

1420-21 CHAIN LINK FENCE GATES (UPTO 18') 

336-1 

415-1 

STRUCTURAL CONCRETE ( FOR 
BOX CULVERTS) 

PAVEMENT (Z"AC14"ABC) 

GUARD RAIL 

1505-2 1 REBAR (FOR BOX CUVERTS) 

505-3 STRUCTURAL CONCRETE ( FOR 1 1  MISC. ITEMS) 
1505-4 1 REBAR (FOR MISC. ITEMS) 

505-5 REPLACE IRRIGATION DITCHES I I (CONCRETE) 

1610-1 1 WATERLINE RELOCATION (8" PVC) 

I I PURCHASE ROW 

I 1  MAINTENANCE ( PRESENTVALUE 
FOR 20 YEARS OF MAINTENANCE) 

UNIT 
PRICE 

I 

TOTAL 
PRICE 

UNIT 

-- 
AC 

CY 

SY 

SY 

CY 

CY 

SY 

LF 

LF 

EA 

CY 

LB 

CY 

LB 

LF 

LF 

Ac 

LF 

FILE = ALTACOST 

SUBTOTAL $1.188.402.22 

CONTINGENCIES (25%) $297.1 00.55 

TOTAL $1.485.502.77 



G A N N R T  FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX. AZ. 85016-4498 

ALTERNATE A-3 
RlllENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

ITEM DESCRIPTION UNIT OUANTllY 

201 -1 CLEARING AND GRUBBING (FOR 1 / ESTIMATES ONLY. NOT A BID ITEM) 

EXCAVATION (INCLUDING HAUL l c y i  1 8 0 0 0 ~  
FOR DISPOSAL) 

GROUTED RIPRAP DOWN DRAINS I 
220-2 GROUTED RIPRAP (DROP I I STRUCTURES OR BANK PROTECTION) 

310- 1 4" ABC MAINTENANCE ROAD CY 0 

312-1 SOIL CEMENT LINING ( 1.0 ') CY 1322 

1336-1 1 PAVEMENT (2"ACI4"ABC) I S Y  I 235 1 
1415-1 1 GUARD RAIL 450 1 
420-1 CHAIN LINK FENCE (6') LF 1300 

420-2 CHAIN LINK FENCE GATES (UP TO 18') EA 3 

506-1 STRUCTURAL CONCRETE ( FOR I I BOX CULVERTS) I cy 1 I2l0 I 
1505-2 / REBAR (FOR BOX CUVERTS) I LB 1 197000 1 

STRUCTURAL CONCRETE ( FOR 
MISC. ITEMS) I c y  1 

1505-41 REBAR (FOR MISC. ITEMS) I LB 1 3080 1 
505-5 REPLACE IRRIGATION DITCHES I I (CONCRETE) I LF I 450 I 
610-1 

AUGUST 30, 1993 

MAINTENANCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE) 

TOTAL 
PRICE PRICE 

WATERLINE RELOCATION (8" PVC) 

PURCHASE ROW 

flLE = ALTACOST 

LF 

Ac 

SUBTOTAL 

LF 

CONTINGENCIES (25%) $111.181.56 

TOTAL $555.907.80 

420 



SO01 E. CAMELBACK ROAD a GANN 
SUITE 130 
PHOENIX. AZ. 85016-4498 

AUGUST 30. 1993 

ALTERNATE A-4 
RlllENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

201 -1 CLEARING AND GRUBBING (FOR 1 / ESTIMATES ONLY, NOTA BID ITEM) I A c  I 
215-1 EXCAVATION (INCLUDING HAUL I I FOR DISPOSAL) 

ITEM 

1220-1 1 GROUTED RIPRAP DOWN DRAINS I SY / 430 1 

UNIT DESCRIPTION 

220-2 GROUTED RIPRAP (DROP I I STRUCTURES OR BANK PROTECTION) 

QUANTITY 

310-1 4"ABC MAINTENANCE ROAD 

312-1 SOIL CEMENT LINING ( 1.0') 

336-1 PAVEMENT (TACl4ABC) 

1415-1 / GUARD RAIL I L F  I 
420-1 CHAIN LINK FENCE ( 6' ) LF 

420-2 CHAIN LINK FENCE GATES (UPTO 18') EA 

505-1 STRUCTURAL CONCRETE ( FOR CY 
BOX CULVERTS) 

505-2 REBAR (FOR BOX CUVERTS) LB 

505-3 STRUCTURAL CONCRETE ( FOR I i MISC. ITEMS) 

1505-41 REBAR (FOR MlSC. ITEMS) 

505-5 REPLACE IRRIGATION DITCHES I I (CONCRETE) I L F  I I3O0 i 
(610-1 / WATERLINE RELOCATION (8' PVC) 

o 1 I I PURCHASE ROW I A c  I 
1 I MAINTENANCE ( PRESENTVALUE 

FOR 20 YEARS OF MAINTENANCE) 
I I I I 

SUBTOTAL 

I TOTAL 
PRICE PRICE I 

FILE = ALTACOST 

CONTINGENCIES (25%) $304.404.00 

TOTAL $1.522.01 9.98 



GANNETT FLEMING 
3001 E. CAMELBACK ROAD @ SUITE 130 
PHOENIX. AZ. 85016-4498 

ALTERNATE A-5 
RITTENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

I ITEM I DESCRIPTION UNIT QUANTITY I I 
CLEARING AND GRUBBING (FOR 
ESTIMATES ONLY. NOT A BID ITEM) 

220-2 GROUTED RIPRAP (DROP 1 I STRUCTURES OR BANK PROTECTION) 

215-1 

220-1 

1310-1 ( 4"ABC MAINTENANCE ROAD 

EXCAVATION (INCLUDING HAUL 
FOR DISPOSAL) 

GROUTED RIPRAP DOWN DRAINS 

1312-1 1 SOIL CEMENT LINING ( 1.0 ') 

420-1 CHAIN LlNK FENCE ( 6') 

420-2 CHAlN LlNK FENCE GATES (UPTO 18') I I 
505-1 STRUCTURAL CONCRETE ( FOR 1 I BOX CULVERTS) 

505-2 REBAR (FOR BOX CUVERTS) I I 

336-1 

415-1 

505-3 STRUCTURAL CONCRETE ( FOR I 1 MISC. ITEMS) 

PAVEMENT (a"ACI4"ABC) 

GUARD RAIL 

1505-4) REBAR (FOR MISC. ITEMS) 

REPLACE IRRIGATION DITCHES 
(CONCRETE) 

) 610-1 1 WATERLINE RELOCATION (8" PVC) 

I ( PURCHASE ROW 

1 I MAINTENANCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE ) 

UNlT 
PRICE 

TOTAL 
PRICE 

a 
FILE = ALTACOST 

SUBTOTAL $929.807.1 1 

CONTINGENCIES (25%) $232.451.78 

TOTAL $1.162.258.89 



GANNETT FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX. AZ. 85016-4498 

ALTERNATE B-1 
RllTENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTFIACT NO. 92-13 

AUGUST 30, 1993 

i lTEM i DESCRIPTION 

201 -1 CLEARING AND GRUBBING (FOR 
ESTIMATES ONLY, lvOT A BID ITEM) 

EXCAVATION (INCLUDING HAUL 
FOR DISPOSAL) 

1220-1 1 GROUTED RIPRAP DOWN DRAINS 

220-2 GROUTED RIPRAP (DROP 1 I STRUCTURES OR BANK PROTECTION) 

1310-11 4" ABC MAINTENANCE ROAD 

(312-1 ( SOILCEMENT LINING ( 1.0 7 

1336- 1 1 PAVEMENT (2'AC,4"ABC) 

1420-2 1 CHAIN LlNK FENCE GATES (UP TO 18') 

415-1 

420-1 

505-1 STRUCTURALCONCRETE ( FOR I / BOX CULVERTS) 

GUARD RAIL 

CHAIN LlNK FENCE (6') 

/505-2 1 REBAR (FOR BOX CUVERTS) 

505-3 STRUCTURAL CONCRETE ( FOR i I M a c .  ITEMS) 

505-4 REBAR (FOR MISC. ITEMS) 

505-5 REPLACE IRRIGATION DITCHES 1 I 
/"O-1 / WATERLINE RELOCATION (8" PVC) 

I 1 PURCHASE ROW 

I I MAINTENANCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE) 

UNlT 

AC 

CY 

SY 

SY 

CY 

CY 

SY 

LF 

LF 

EA 

CY 

LB 

CY 

LB 

LF 

LF 

Ac 

LF 

QUANTITY UNlT 
PRICE 

TOTAL 
PRICE 

a RLE = ALTBCOST 

SUBTOTAL $812.638.89 

CONTINGENCIES (25%) 2203.1 59.72 

TOTAL $1 .015.798.61 



GANNElT FLEMING @ 3001 E. CAMELBACK ROAD 
AUGUST 30. 1993 

SUITE 130 
PHOENIX, AZ. 85016-4498 

ALTERNATE 8-2 
RIllENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

ITEM DESCRIPTION UNIT QUANTITY 

201 -1 CLEARING AND GRUBBING (FOR I I ESTIMATES ONLY, NOT A BID ITEM) I A C l  1 6 1  
215- 1 EXCAVATION (INCLUDING HAUL I I FOR DISPOSAL) I cy I 104700 / 

1220-1 ( GROUTED RIPRAP DOWN DRAINS I sy  I 600 1 
220-2 GROUTED RIPRAP (DROP 1 I STRUCTURES OR BANK PROTECTION) I sy  l 

4"ABC MAINTENANCE ROAD 

SOIL CEMENT LINING ( 1.0 ') 

PAVEMENT (ZACi4"ABC) 

GUARD RAIL 

CHAIN LINK FENCE ( 6') 

CHAIN LINK FENCE GATES (UP TO 18') 

STRUCTURAL CONCRETE ( FOR 
BOX CULVERTS) 

REBAR (FOR BOX CUVERTS) 

505-3 STRUCTURAL CONCRETE ( FOR I I MISC. ITEMS) 

1505-4) REBAR (FOR MISC. ITEMS) 

505-5 REPLACE IRRIGATION DITCHES 

610-1 WATERLINE RELOCATION (8' PVC) I I 
I I PURCHASE ROW 

MAINTENANCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE ) 

SUBTOTAL 

TOTAL 
PRICE PRICE 

CONTINGENCIES (25%) $264.938.23 

TOTAL $1,324.691.16 

FILE = ALTBCOST 



GANNETT FLEMING AUGUST 30, 1993 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX. AZ. 85016-4498 

ALTERNATE 8-3 
RI7TENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

ITEM 

-. 

201-1 

215-1 

220-1 

220-2 

310-1 

312-1 

336- 1 

415-1 

420-1 

420-2 

505- 1 

505-2 

505-3 

505-4 

505-5 

610-1 

DESCRIPTION 

CLEARING AND GRUBBING (FOR 
ESTIMATES ONLY. NOTA BID ITEM) 

EXCAVATION (INCLUDING HAUL 
FOR DISPOSAL) 

GROUTED RIPRAP DOWN DRAINS 

GROUTED RIPRAP (DROP 
STRUCTURES OR BANK PROTECTION) 

4" ABC MAINTENANCE ROAD 

SOIL CEMENT LINING ( 1.0 ') 

PAVEMENT (PACM'ABC) 

GUARD RAIL 

CHAIN LlNK FENCE ( 6 ' )  

CHAIN LlNK FENCE GATES (UPTO 18') 

STRUCTURAL CONCRETE ( FOR 
BOX CULVERTS) 

REBAR (FOR BOX CUVERTS) 

STRUCTURAL CONCRETE ( FOR 
MISC. ITEMS) 

REBAR (FOR MISC. ITEMS) 

REPLACE IRRIGATION DITCHES 

WATERLINE RELOCATION (8' PVC) 

PURCHASE ROW 

MAINTENANCE ( PRESENT VALC E 
FOR 20 YEARS OF MAINTENANCE ) 

• FILE = ALTBCOST 

SUBTOTAL S410.110.44 

CONTINGENCIES (25%) $1 02.527.61 

TOTAL $51 2.638.05 



a GANNElT FLEMING 
3001 E. CAMELBACK ROAD 

AUGUST 30. 1993 

.I 
SUITE 130 
PHOENIX. AZ. 85016-4498 

ALTERNATE 6-4 
RITENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTAACT NO. 92-13 

I ITEM I DESCRIPTION 

201 -1 CLEARING AND GRUBBING (FOR 
ESTIMATES ONLY. NOT A BID ITEM) 

215-1 EXCAVATION (INCLUDING HAUL 
FOR DISPOSAL) 

220-1 GROUTED RIPWP DOWN DRAINS i 
UNlT QUANTITY UNlT 

PRICE 
TOTAL 
PRICE 

220-2 GROUTED RIPPAP (DROP I I 1 SY / 2 0  1 30.00 / $az.ao.oo 
STRUCTURES OR BANK PROTECTION) 

4" ABC MAINTENANCE ROAD CY 

SOIL CEMENT LINING ( 1.0') CY 

PAVEMENT (2"AC/4"ABC) SY 

GUARD RAIL LF 

CHAIN LINK FENCE (6') LF 

CHAIN LINK FENCE GATES (UP TO 18') EA 

STRUCNRAL CONCRETE ( FOR CY 
BOX CULVERTS) 

REBAR (FOR BOX CUVERTS) LB 

STRUCTURAL CONCRETE ( FOR CY 
MISC. ITEMS) 

REBAR (FOR MISC. ITEMS) LB 

REPLACE IRRIGATION DITCHES LF 

WATERLINE RELOCATION (8' PVC) LF 

PURCHASE ROW AC 

I 1  MAINTENANCE ( PRESENTVALUE l L F  1 8790 1 14.2339 1 $125.115.98 
FOR 20 YEARS OF MAINTENANCE ) 

SUBTOTAL 51,388.755.98 

CONTINGENCIES (25%) $341.689.00 

TOTAI Sf -708.444.98 - - .  
FILE = ALTBCOST 



G A N N R T  FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX. AZ. 85016-4498 

ALTERNATE 8-5 
RITENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

I n E M  ( DEscRlPTloN /UNIT1 a u m T m  / 
201 -1 CLEARING AND GRUBBING (FOR AC 

ESTIMATES ONLY. NOTA BID ITEM) 

215-1 EXCAVATION (INCLUDING HAUL I I FOR DISPOSAL) I cy 
1220-1 1 GROUTED RIPRAP DOWN DRAINS I SY 

220-2 GROUTED RIPRAP (DROP I I / SY 1 3060 1 
STRUCTURES OR BANK PROTECTION) 

310-1 4" ABC MAINTENANCE ROAD CY 0 

312-1 SOILCEMENT LINING ( 1.0 ') CY 11038 

336-1 PAVEMENT (BACl4"ABC) SY 160 

415-1 GUARD RAIL LF 0 

1420-1 ( CHAIN LlNK FENCE ( 8. ) I LF 

1420-2 1 CHAIN LlNK FENCE GATES (UP TO 18') 1 EA 

505-1 STRUCTURAL CONCRETE ( FOR I I BOX CULVERTS) I cy 
1505-2 I REBAR (FOR BOX CUVERTS) I 

STRUCTURAL CONCRETE ( FOR 
MISC. ITEMS) I cy 

1505-4 I REBAR (FOR MISC ITEMS) I LB 
1505-5 1 REPLACE IRRIGATION DITCHES I LF 
610-1 WATERLINE RELOCATION (8" PVC) LF 120 

PURCHASE ROW Ac 13.1 

MAINTENANCE ( PRESENT VALUE LF 6080 
FOR 20 YEARS OF MAINTENANCE) 

SUBTOTAL 

AUGUST 30. 1993 

TOTAL 
PRICE PRICE 

1000.00 $13.100.00 

FILE = ALTBCOST 

CONTINGENCIES (25%) $255.809.28 

TOTAL 11.279.046.39 



GANNEIT FLEMING @ 3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX. AZ. 85016-4498 

- 
ITEM 

- 
201-1 

215-1 

220-1 

220-2 

310-1 

336-1 

415-1 

420-1 

420-2 

505-1 

505-2 

505-3 

505-4 

505-5 

610-1 

ALTERNATE C-1 
RIllENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

DESCRIPTION 

CLEARING AND GilUBBlNG (FOR 
ESTIMATES ONLY. NOT A BID ITEM) 

EXCAVATION (INCLUDING HAUL 
FOR DISPOSAL) 

GROUTED RIPRAP DOWN DRAINS 

GROUTED RIPRAP (DROP 
STRUCTURES OR BANK PROTECTION) 

4" ABC MAINTENANCE ROAD 

PAVEMENT (PACI4"ABC) 

GUARD RAIL 

CHAIN LlNK FENCE (6') 

CHAIN LlNK FENCE GATES (UP TO Is') 

STRUCTURAL CONCRETE ( FOR 
BOX CULVERTS) 

REBAR (FOR BOX CUVERTS) 

STRUCTURAL CONCRETE ( FOR 
MISC. ITEMS) 

REBAR (FOR MISC. ITEMS) 

REPLACE IRRIGATION DITCHES 
(CONCRETE) 

WATERLINE RELOCATION (8' PVC) 

PURCHASE ROW 

MAINTENANCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE) 

- 
UNlT 

-- 

AC 

CY 

SY 

SY 

CY 

SY 

LF 

LF 

EA 

CY 

LB 

CY 

LB 

LF 

LF 

Ac 

LF 

QUANTITY UNlT 
PRICE 

AUGUST 30. 1993 

TOTAL 
PRICE 

FILE = ALTACOST 

SUBTOTAL $758.903.46 

CONTINGENCIES (25%) $189,725.86 

TOTAL $946.629.32 



GANNETT FLEMING AUGUST 30. 1993 
@ 3001 E. CAMELBACK ROAD 

SUITE 130 
PHOENIX. AZ. 85016-4498 

ALTERNATE C-2 
RlllENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

I ITEM I DESCRIPTION 

201 - 1 CLEARING AND GRUBBING (FOR I I ESTIMATES ONLY. NOTA BID ITEM) 

215-1 EXCAVATION (INCLUDING HAUL 1 ! FOR DISPOSAL) 

220-1 GROUTED RIPRAP DOWN DRAINS I I 
GROUTED RIPRAP (DROP 
STRUCTURES OR BANK PROTECTION) 

1310-1 1 4" ABC MAINTENANCE ROAD 

1336-1 1 PAVEMENT (YAC14"ABC) 

e 415-1 GUARD RAIL 

420-1 CHAIN LINK FENCE ( 6 ' )  

(420-2 1 CHAIN LlNK FENCE GATES (UP TO 18') 

505-1 STRUCTURAL CONCRETE ( FOR I I BOX CULVERTS) 

1505-21 REBAR (FOR BOX CUVERTS) 

505-3 STRUCTURAL CONCRETE ( FOR 1 ! MISC. ITEMS) 

505-4 REBAR (FOR MISC. ITEMS) I I 
505-5 REPLACE IRRIGATION DITCHES I I (CONCRETE) 

610-1 WATERLINE RELOCATION (8' PVC) I I PURCHASE ROW 

I I MAINTENANCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE) 

- 
UNIT 

- 

AC 

CY 

SY 

SY 

CY 

SY 

LF 

LF 

EA 

CY 

LB 

CY 

LB 

LF 

LF 

Ac 

LF 

- 

PRICE + TOTAL 
PRICE 

SUBTOTAL 

CONTINGENCIES (25%) $299.577.64 

TOTAL $1,496,888.22 

0 FILE = ALTCCOST 



G A N N E l 7  FLEMING AUGUST 30.1993 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX. AZ. 85018-4498 

ALTERNATE C-3A 
RITTENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

I ITEM I DESCRIPTION 

201 - 1  CLEARING AND GRUBBING (FOR I I IAC I 35 
ESTIMATES ONLY. NOTA BID ITEM) 

215-1 EXCAVATION (INCLUDING HAUL I I 232534 
FOR DISPOSAL) 

1220-1 1 GROUTED RIPRAP DOWN DRAINS I SY 1 2700 

220-2 GROUTED RIPRAP (DROP I I lsy  I 6207 
STRUCTURES OR BANK PROTECTION) 

1310-1 1 4"ABC MAINTENANCE ROAD ICY I 6610 

/ 336- 1 1 PAVEMENT (2*AC/4"ABC) l S Y  I 160 

1420-2) CHAIN LINK FENCE GATES (UPTO 18') EA I I 4 

505-1 STRUCTURAL CONCRETE ( FOR I I I c y  I 156 
BOX CULVERTS) 

1505-21 REBAR (FOR BOX CUVERTS) I LB 1 25210 

415-1 

420-1 

505-3 STRUCTURAL CONCRETE ( FOR I I 183 
MISC. ITEMS) 

(505-41 REBAR (FOR MISC. ITEMS) I LB 1 14160 

GUARD RAIL 

CHAIN LINK FENCE ( 6 ' )  

505-5 ' REPLACE IRRIGATION DITCHES I I l L F  I 1300 
(CONCRETE) 

LF 

LF 

0 

800 

610-1 

MAINTENANCE ( PRESENT VALUE 
FOR 20YEARS OF MAINTENANCE) 

CONTINGENCIES (25%) $514.130.23 

UNIT 
PRICE 
- 

1000.00 

WATERLINE RELOCATION (8" PVC) 

PURCHASE ROW 

flLE = ALTCCOST 

TOTAL 
PRICE 

$35,000.00 

LF 

Ac 

SUBTOTAL 

LF 

TOTAL 

14880 



GANNElT FLEMING 
300, E. CAMELBACK ROAD 

AUGUST 30, 1993 

SUITE 130 
PHOENIX. AZ. 85016-4498 

ALTERNATE C-38 
RITENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

I ITEM I DESCRIPTION UNIT QUANTITY I I 
CLEARING AND GRUBBING (FOR I A C  i 31 
ESTIMATES ONLY, NOTA BID ITEM) 

EXCAVATION (INCLUDING HAUL 
FOR DISPOSAL) 

1220-1 1 GROUTED RIPRAP DOWN DRAINS I SY 1 2700 

220-2 GROUTED RIPRAP (DROP I I 6207 
STRUCTURES OR BANK PROTECTION) 

1310-1 1 4" ABC MAINTENANCE ROAD 5991 

PAVEMENT (2"ACI4*ABC) / SY 
320 

415-1 GUARD RAIL 

420-1 CHAIN LINK FENCE ( 6 ' )  

1420-21 CHAIN LINK FENCE GATES (UPTO 18') 4 

505-1 STRUCTURAL CONCRETE ( FOR I I I c y  I 312 
BOX CULVERTS) 

1505-2 1 REBAR (FOR BOX CUVERTS) I LB 1 50430 

STRUCTURAL CONCRETE ( FOR I cy  I 183 
MISC. ITEMS) 

1505-41 REBAR (FOR MISC. ITEMS) I L B  14160 

505-5 REPLACE IRRIGATION DITCHES I I I L F  I 1300 
(CONCRETE) 

1610-1 1 WATERLINE RELOCATION (8'PVC) I LF I 120 

I I PURCHASE ROW 35 

MAINTENANCE ( PRESENTVALUE LF 13480 
FOR 20 YEARS OF MAINTENANCE ) 

SUBTOTAL 

0 FILE = ALTCCOST 

TOTAL 
PRICE I 

CONTINGENCIES (25%) 5490.688.62 

TOTAL 



VZI. Public Meetings 

Three public meetings were held during the development of the Conceptual Design of Rittenhouse 
channel. The purpose of these meetings was to describe project progress to the public and to 
solicit feedback and input. 

The first meeting was held on January 7, 1993 at the Queen Creek Town Hall. At this initial 
meeting the project scope was described to the public. The discussion which ensued centered on 
the public's major concerns: the purpose and need for the project, the alignment and right-of-way 
requirements of the channel, and the consideration for utilizing existing drainage structures. 

A second meeting was held on February 17,1993 at the Queen Creek Town Hall. At this meeting 
drainage patterns within the contributing drainage areas were reviewed. The revisions to the 
original (Woods & Associates) HEC-1 study and proposed channel alignment alternatives were 
discussed. The public indicated a continued concern for the required right-of-way and questioned 
the need for a channel east of Ellsworth Road due to the existence of a culvert system under the 
SPRR tracks near Ocotillo Road. 

A third meeting was held on April 28, 1993 at the Queen Creek Town Hall. At this meeting the 
Preliminary Conceptual Design Report and plans were reviewed. Landowners were interested in 
possible tax breaks for donating the land. Representatives of the school and Town Council asked 
if a review of an alignment north of Queen Creek Road could be investigated. Mr. Barnes 
expressed his concern for the width of the channel from ElIsworth Road to the SPRR. 

Refer to Appendix H for public meeting minutes. 

a 
37 



Gannett Fleming recommends that the FCD construct Alternates C-1, C-2, and C-3B of this project. 
These sections will be less expensive and easier to maintain than Alternates A, B or D. Section 
C-2 will be subject to horizontal relocation between Sossaman and Germann Roads before final 
design, but this should have little effect on the construction cost. 

Garnett Fleming does not recommend constructing a channel along the SPRR east of Ellsworth 
Road. The study indicates that if the existing culvert system near Ocotillo Road is maintained, 
then there would be minimal flow contributing to a channel north of the railroad. 



LY. References 

1. Final Report, Queen Creek Area Drainage Master Study, FCD Contract No. 86-23, July, 
1991 (Revised August and January, 1991). By - Wood & Associates, Inc. 

2. Drainage Design Manual for Maricopa County, Arizona, Volume I - Hydrology, and Volume 
11 - Hydraulics. By - Flood Control District of Maricopa County. 

3. HEC-1, Flood Hydrograph Packages, September, 1990 and HEC-2, Water Surface Profiles, 
. September, 1990. By - U.S. Army Corps of Engineers. 

4. Oven Channel Hydraulics, Ven Te Chow, Ph.D., 1959. 
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April 5, 1993 

Ellis-Murphy Division of Gannett Fleming 
3001 E. Camelback, Suite 130 
Phoenix, Arizona 85016-4498 

Attn: Mr. Ronald Schreier, P.E. 

Re: Rittenhouse Channel 
MCFCD Contract No. 92-13 
ATL Job No. 192023 

Gentlemen: 

This letter report presents the results of ATL, Inc. (ATL) Phase I geotechnical 
investigation of the Rittenhouse Channel. ATL conducted the investigation in accordance with 
the contract with Ellis-Murphy Gannett Fleming (EM) dated January 27, 1993 and ATL's 
ProposaI No. P92255. 

The proposed Rittenhouse Channel will be a shallow, wide flood control channel to 
intercept storm water from the area east and north of Rittenhouse Road and convey it to the east 
Maricopa Floodway. The proposed channel will be approximately 4.5 miles in length beginning 
east of Queen Creek School and terminating at the East Maricopa Floodway. 

FIELD INVESTIGATION 

The field investigation consisted of drilling ten (10) borings to 20 feet of depth at 
locations selected by Ellis-Murphy. The boring locations are shown on Plates 3 and 4. Thc 
borings were completed with a Mobile B50 drill rig. 

Selected bulk samples were transported to ATL's laboratory for basic index tests 
consisting of moisture content, plasticity index and gradation. In addition, pH, resistivity and 
Standard Proctor determinations were made on selected samples. The laboratory test results are 
tabulated in the attached sheets. 

2922 WEST CL4RtNDON PHOENIX, ARIZOhrA 85017 TELEPHONE (602) 241-1097 / FAX (602) 234-5599 
1850 WEST 169TH SlREET, BLDG C CARDENA, CALIFORNIA 90247 TELEPHONE (310) 538-3757 / FAX (310) 538-0125 
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SUMMARY OF SUBSURFACE C0M)ITIONS 

The soils encountered from the East Maricopa Floodway to Sossaman Road within the 
upper 10 feet consist of clayey silty sand (SC-SM), sandy clay (CL), clayey sand (SC), and silty 
sand (SM). From Sossaman Road to Queen Creek School, the upper 10 feet of soil consists of 
sandy silt (ML), silty sand (SM) and clayey sand (SC). The soil classifications appearing in 
parentheses are from the Unified Soils Classification System (USCS). 

DISCUSSION AND RECOMMENDATIONS 

The design guidelines of the Maricopa County Flood Control District (MCFCD) call for 
a shallow, wide channel with earthen bottom and side slopes. The main channel will be sized 
to cany a maximum depth of 2 feet of water with 1 foot of freeboard. All embankment slopes 
will be a maximum of 4:l  (H:V). Within the main channel, a low-flow section, I-foot depth 
will be constructed on the north side for the entire channel length. 

The "Alternate A" design of E-M has flow velocities ranging from 2.8 to 5.3 feet per 
second (fps), a maximum channel slope of 0.28 percent, and box culverts at road crossings with 
grouted riprap lining at the transitions where flow velocities are increased. Proposed box culvert 
depths would be 3 feet in  the main channel and 4 feet i n  the low flow portion of the chamel. 

The MCFCD uses the Federal Highway Administration (FHWA) - Hydraulic Design 
Series 3 and 4 with Table 5.1 entitled "Maximum Permissible Velocities for Roadside Drai'nage 
Channels With Erodible Linings" for the design of earthen channels. Several soil types listed 
in Table 5.1 have permissible velocities of less than 5 fps. As excelpted from Table 5.1, the 
soils type with permissible velocities less than 5 fps are given below: 

Maximum 
Soils Type of Lining Permissible 

(Earth. No ~egetationj'  Velocity. f ~ s  

Fine Sand (noncolloidal) 2.5 

Sandy Loam (noncolloidal) 2.5 

Silt Loam (noncolloidal) 3.0 

Ordinary Firm Loam 3.5 
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Based upon the FHWA criteria, field and laboratory data, a major portion of the project 
has soil types requiring lower maximum permissible velocities or channel lining to prevent 
erosion. This area with increased soil erosion potential is represented by Boring Nos. 4, 5, 6, 
7, 8, 9 and 10. Alternatives for this area should include: 

Soil cement lining of channel bottom and sides. 

a Plating the channel bottom and sides with clayey soil from other areas of the 
project. 

Concrete lining. 

Riprap lining. 

Project economics will likely preclude the latter two alternatives 

Four (4) soil samples had pH and box resistivity tests performed. pH values ranged from 
7.9 to 8.5. Box resistivities ranged from 734 to 3869 ohm-cm. The sample from Boring No. 
4 had a resistivity of 734 ohm-cm. All other samples were above 1500 ohm-cm. Corrosion 
protection should be provided for metal pipes when resistivities are less than 1500 ohm-cm. 

For the Phase I1 investigation, it is recommended that the frequency and number of 
borings to 10 feet of depth be increased in order to gain more soil classification information 
along the route of the proposed shallow channel. With box culverts at road crossings, borings 
deeper than 10 feet would not be necessary. 

It has been ATL's pleasure to serve Ellis-Murphy Gannett Fleming on phase I of this 
project. ATL looks forward to performing the 

<. 
.I: ' . 

work in Phase I1 of this 
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RllTENHOUSE CHANNEL 
PHASE l 

MCFCD CONTRACT NO. 92-1 3 

ATLJO~ NO. 

192023 

I I 

€wing Number. 01 
eoriw Location: 2485'N. W. of Power Road C A  

I I 1'N.E d Railmad C/L 

Date ol Borhg: wjw'93 
oevaaon of Boring: ExMng Grade 

Bating Equipment: Moblle B-50 Witt, 6 Inch Diameter Hollow 
Stem Auger 

~rillec L Usre~ 
LoeW J. Cowell 
Reviewed By: J. Rose 

I I i I I 1 ... I , & -  

NOTE THEABOMDATA FOR DESIGNPURPOSES ONLY. A1 Page 1 of 1 

BMhg Stopped at 21.5 Feet 

Below Edstlng Grade 

1 
33 
Q 

Groundwater 

lit 
" 2  

73 

28 

20 

53 

Initial Depth Hour 

5," 

24 Hour Depth 

-2  
S p  SOIL DESCRIPTION 

5 

10 

15 

20 

Not Encountered 

- BROWN SILTY CLAYEY FINE SAND, (SCSM), MOIST 

- 
- 

UGHT BROWN SANDY CLA): (CL), SUGHlLY MOIST. - 
HARD TO VERY STIFF, WE4KCEMENLAllON 

-- 
A 

- 
- 
- 

-- 
- 
- 
- 
- 

BROWN S I L N  FINE SAND,(SM), SLIGHTLY MOIST, - 
MEDIUM DENSE - 

- 
- 

UGHTBROWN SAND AND GRAVEL, (SPJ, Wl7H - 
SOME SILT, DENSE - 
BOlTOM AT21.5 FEET - 

+ 

r 
3 -e 
s g  
10.3 

3 
:ti 
8 2  
5 - n 



RITTENHOUSE CHANNEL 
PHASE l 

MCFCD CONTRACT NO. 92-1 3 

ATL J O ~  NO. 

192023 

I 

I I 
Wng ~ u m b e c  02 
B d n g  Locatim75' W. of Power Road C/S 250' 

N. of Rittenhouse Road C/L 

Date of ~oting: q15/93 
Oevatlcm of Wing: Existing Grade 

Baring EqulpmenC Mobile 8-50 With 6 Inch Diameter Hollow 
Stem Auger 

Driller: L Usrey 
Logger: J. Cowell 
Revwwed By: J. Rose 

NOTI? THEABOMDATA FOR DESIGN WRWSES ONLY. A2 Page 1 of 1 

I I I I I I I 
1 25 +- 

b r h g  stopped at - 21.5 Feet 

Below Exlsllng Grade 

B 
3; 
a 

Gmundwatw 

t S  
"'2 

24 

16 

I0 

14 

lnltlal ~ e p t h  

Not Enwuntered 

S,P 
fig '1 SOIL DESCRIPTION 
------ 

5 

10 

Hour 

A BROWN SILWFINE SAND, (SM), MOIST 

- 
- 

-- BROWN SANDY CLA Y; (CL), MOISZ HARD, 
- WEAK CEMENTATION 

- 
- 
- 

-- 

UGHTBROWN SILTYFINE SAND, (SM), MOIST; 
MEDIUM DENSE, WEAK CEMENTATION 

24 Hour ~ e p t h  

s 
ZF: 

'1 
-0 
e~ 
z g  
D 5- 

I 

15 

20 

UGHTBROWN SANDY CLAY. WITH NODULES OF - 
OF STRONG CEMENTATION TO 1.25 INCH SEE, -- 
(CL), VERY MOIST 

BROWN SILTYSAND, WITH TRACE OF GRAVEL (SM), - 
LOOSE 

- UGHT BSOWN SANDY CLAY. (CL) 

-- 
- 

BROWN SlL W SAND WITH TRACE OF GRAML , 
- 
- 

(SM) 

L BOTTOU AT21.5 FE-!T 



RllTENHOUSE CHANNEL ~n J O ~  NO. 

PHASE l 
MCFCD CONTRACT NO. 92-1 3 192023 

Boring Number: 03 
~otlng ~ocation: 1531 'S.E. of Power Road, 

109' N.E. of Rallmad C/L 

bring Equipment Moblle 5 5 0  W& 6 Inch Diameter Hollow 
Stem Auger 

Driller: L Usrey 

Data m g :  3/15/93 
Elwaliffl of M n g :  W n g  Grade 

Loggec J.   ow ell 
Rwimed By: J. Rose 

I I I I I I 
1 2 2 -  

2 
SOIL DESCRIPTION 

Q 

- LIGHTBROWN POORLY GRADED CLAYEYSAND, 
(SC), SLIGHTLY MOIST - 

- 
- 

- UGHTBROWN SILTYSAND, (SM), SUGKIZY MOIST, 
- VERY DENSE, WWEAK CEMENATION 

- 

- 
- 
- 

UGHTBROWN SILTY CLAYNFINE SAND, WlW 
TRACE OF GRAVEL (SGSM), SLIGHTLY MOIST, 
MEDIUM DENSE - , 

- 

UGHTBROWN SANDY CLAY, (CL), SLIGHTLY MOIST, 
HARD, WEAKCEMENTATION - 

- BOnOM AT21.5 FEET 

- 
C 

N07E THEABOVEDATA iW7 DESIGNWRPOSESONLY. A3 Page 1 d 1 

Borhg Stopped at 21.5 Feet 
Below E M n g  Grade 

Groundwater 
l n ~  ~ e p m  Hour 24 Hour Depth 

Not Encountered 

ae 

n o  m 

73 

50 

24 

31 

m 0 

7.2 





RITIENHOUSE CHANNEL AX J O ~  NO. 

PHASE l 
MCFCD CONTRACT NO. 92-1 3 192023 



I I 

~orlw Number. 06 I Bo~Ing Equipment Mobile 6 4 0  WN, 6 Inch Dlameter Hollow 

RITTENHOUSE CHANNEL 
PHASE l 

MCFCD CONTRACT NO. 92-1 3 

I b& !.ocatim: 5636' W. of E l l ~ w o ~  Road, I Stem Auger 
106'N. E. of Ra~lroad C/L Driilec J. Cowell 

A n  J O ~  NO. 

192023 

D b o f W L X  3/16/93 
Elevalh d Boring: Mstlng Grade 

Loeeer. R. Smith 
Review W J. Rose 

I 

.. r: 
+ p  
3 

16.5 

20.0 

-" 
er 0 2  
&.- 

I 

Page 1 of 1 

f 
" S  SOIL DESCRIPTION 

1 
23 
a 

2% 
" 2  

gg 
f ig  

---- --- 
- BROWN SANDY SILT, (ML), MOIST, SOFT 

- 

4 

42 

18 

12 

A 

- 

- 
- 
- 
- 

BROWN SILTY FINE SAND,(SM),MOIST. MEDIUM 
DENSE TO DENSE, WE4K CEMENTATION 

- 

BROWN CLAYEYSAND, (SC), VERY MOIST, MEDIUM 
A 

DENSE, WEAKCEMENTATION - 

- 
- , 

- 
A 

- 

25 

- 
BO7TOMAT21.5 FEET 

- 
- 
1- 

Borlng Stopped at 21.5 Feet 

,p$,~dstlno~rede 
L 

NOTE THEABOMMTA FOR aESIGNPURPOSESONLY. A6 

Groundwater 
24 Hour Depth lnltlal Depth Hour ' 

Not Enmuntered 



RITTENHOUSE CHANNEL ATLJO~ NO. 

PHASE l 
MCFCD CONTRACT NO. 92-1 3 192023 



RIITENHOUSE CHANNEL 
PHASE I 

MCFCD CONTRACT NO. 92-13 

A T L J O ~  No. 

192023 

I I 

Bdng Number: 08 
king ~ ~ c e t i ~ :  50'E. of Ellsworth Road C/L 
40' S-of S. Fence at Queen Creek School 

Date of M g :  3/16/93 
~evatlon d k i n g :  Eikting Grade 

Borfng EqulPmenc Moble 6-50 bWth 6 Inch Diameter Hollow 
Stern Auger 

~ , j l b ~  J. Cowell 
Logger: R. Smith 
Reviewed By: J. Rose 

I 
1 25 

- 
BOTTOM AT21.5 FEET 

- 
- 

-- 

i? 
:E 

d,e 
0 

Borlng Stopped at z1.5 Feet 

Below Edftlng Grade 

I 

!if 
" 3  SOIL DESCRIPTION 

3 
E 

CI 

I 

NOTE' 7HEABOVEDATA FOR DESIGN PURFWSES ONLY. A8 Page 1 of 1 

Gmundwater 

gg 
EL% 

zf 

24 Hour Depth lnftlal Depth 

r z z  
5: 

Hour 

Not Encountered 



A n  J O ~  NO. 

192023 
Term Laborsc&s 

RllTENHOUSE CHANNEL 
PHASE l 

MCFCD CONTRACT NO. 92-1 3 

Baing Number: 09 
B O ~ W  w o n :  4.22 S. of Queen Creek Road 

C/I 6W E. d Ellsworth Road C/L 

Dated Wng:  3/16/93 
Oevatlon of Wng: Existing Grade 

Body Esulpment Mobile 8-50 WN, 6 Inch Diameter Hollow 
Stem Auger 

Driller: J. Cowell 
Lwger: 17. Smilh 
Reviewed By: J. Rose 

SOIL DESCRIPTION 
3 
E 
it3 w 

r: 0 
S,? 
8 C  

16 

9 

43 

- BROWN SILTY FINE SAND, (SM), MOIST. LOOSE. 

- 

- 
- 
- 

UGHTBROWN CLAYEY SAND, (SC), MOIST, - 
VERY LOOSE 

- 
- 

UGHT BRO WN CLAYEYSAND, (SC), MOIST, 
VERY DENSE, - 

- 
- 
- 

- 
- 

BOTTOM AT21.5 FEET 

I 
- 

I 2 5 +  
I 

Bodng mopped a( 21.5 Feet 

Below M n g  Grade 

I 

Page NOTE THEABOVEDATA FOR DESIGNPURPOSESONLY. A9 

Gmundwatw 

I 

1 of 1 

24 Hour Depth lnltlal Depm 

I 

Not Encountered 

Hour 



i 

I 

A ~ J O ~  NO. 

192023 J(&!5ih, 
Tertln Labarst&= 

RllTENHOUSE CHANNEL 
PHASE l 

MCFCD CONTRACT NO. 92-1 3 

Borlng Number: 10 
b i n g  Location: 176' N. of Railroad C A  28' 

& of Sossaman Road C/L 

Date of Boring: 3/16/93 
Eievatlon d biw:  W n g  Grade 

Borln(l Equipment: Mobile 8-50 Wrth 6 In& Diameter Hollow 
Stem Auger 

Driller: L Usey 
Logger: J. Cowdl 
R&wed By: J. Rose 

iR 
b;E 

ig 

9.2 

15.9 

I 

3 gz 53 ag 
a 

2 
2c 

$P n 

I 

Page 1 of 1 

a n  m 

12 

48 

9 

19 

SOIL DESCRIPTION 

- UGHT BROWN SILTY FINE SAND, (SM), MOIST 

- 

a #  

I 

5 

10 

15 

20 

- 

TAN SANDYSILT. (ML), MOIST, STIFF 
A 

A 

- 
- 

-- UGHTBROWN SANDY CLAY. (SC), SLIGHTLY 
A 

I I 
I 
1 25 

MOIST, WEAK CEMENTATION 

- 
BOTTOMAT21.5 FEET 

A 

- 
-- 

- UGHT BROWN SILN FINE SAND, (SM) 
A 

- 
- 

UGHT BRO WN SILN SAND, (SM), VERY MOIST, - LOOSE TO MEDIUM DENSE, WEAK CEMENTATION 
- 
A 

- 
-- 

Bodng Stopped at Z1.5 Feet 

Below W n g  Grade 

WTE.  THE ABOVE DATA FOR DESIGN WRWSESONLX A1 0 

Groundwater 
24 Hour ~ e p m  l n m  ~ e p t h  

Not Encountered 

Hour 





RITTENHOUSE CHANNEL 
MCFCD Contract No. 92-13 
Maricopa County, Arizona 

Ellis-Murphy Gannett Fleming 
ATL Job No. 192023 

pH and Box Resistivitv Test Results 

Box 
Boring No. Sample Depth, ft. Uses R d v i t v  fohmcml 

1 2.5 - 9 CL 8.5 1668 

4 0 - 8  SM 7.9 734 

6 0 - 8  ML 8 0  1801 

8 0 - 8  S M 8  2 3869 

I32 

ATL TESTING , A ~ n ~ " T n " < c "  



RITTENHOUSE CHANNEL 
MCFCD Contract No. 92-13 
Maricopa County, Arizona 

Ellis-Murphy Gannett Fleming 
ATL Job No. 192023 

STANDARD PROCTOR TESTS (ASTM D69B 

Sample Maximum Dry Optimum 
Borine No. Deoth (ft) USCS Densitv (pcfl Moisture 1%) 

<TL TESTING 
ARORATORIFS 





i f t f t t t t t f t t f t t t f f ~ f t : t f f t : ~ t t f r : f t t t t t t :  

I t 

r FLOOD HYDROGRAPH PACKAGE ( H E C - 1 )  1 
I 5EPTEIiBER 1 9 9 0  ' t 

VERSION 4 . 0  t 
t 

DATE 0 3 / 1 7 / 1 9 9 3  T I H E  1 0 : 5 3 : 1 6  f 

t t t tXtXtt* f t f t f f t* txff t t f t t i t t : t t t t t t t t  

t t 
t U.S. ARMY CORPS OF ENGINEERS t 
: HYDROLOGIC ENGINEERING CENTER f 

t 6 0 9  SECOND STREET t 
f D A V I S ,  CAL IFORNIA  9 5 6 ! 6  i 

i ( 9 1 6 )  7 5 6 - 1 1 0 4  : 
t t 

t t f t t t t t t t t * t t f f f t f : f t t t f t f t f t f t f t t t t t t  

FILE NAME = RIT6OD.OUT 

X  X  X X X X X X X  XXXXX X  
X  X X  X X  XX 
X  X X  X  X  
X X X X X X X  X X X X  X  XXXXX X  
X  X X  X  X  
X X X  X  X  X  
X  X  X X X X X X X  XXXXX XXX 

T H I S  PROGRAM REPLACES A L L  PREVIOUS VERSIONS OF HEC-1 KNOWN AS H E C l  ( J A N  7 3 ) ,  HECIGS, H E C l D B ,  AND HEClKW. 

THE D E F I N I T I O N S  OF VARIABLES -RT IHP-  AND -RTIOR- HBVE CHANGED FROM THOSE USE0 WITH THE 1 9 7 3 - S T Y L E  INPUT STRUCTURE. 
THE D E F I N I T I O N  OF -AMSKK- ON RH-CARD WAS CHANGED U I T H . R E V I S I O N S  DATED 2 8  SEP 8 1 .  T H I S  I S  THE FORTRAN77 VERSION 
NEU OPTIONS: DAHBREAK OUTFLOU SUBMERGENCE , S INGLE EVENT DAMAGE CALCULATION, 0SS:WRI IE  STAGE FREQUENCY, 
DSS:READ T I M E  S E R I E S  AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AHPT I N F I L T R A T I O N  0 KINEMATIC NAVE: NEY F I N I T E  DIFFERENCE ALGORITHM 
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LINE 

HEC-1 INPUT PAGE 5 

XK t 0 2 4 8  
KH COHBINE R0245B I SB246B 

KK R0249 
KH ROUTE C0248 TO C0252 
RH 4 1 .64  0 . 2 0  

KK SUB250 
KH RUNOFF FROM SUBBASIN 250 
BA 1 .10  
LS 75 
UD 1 . 3 9  

KK C0252 
KH COMBINE R0249 AND SUB250 
HC 2 

KK R0253A 
KH ROUTE C0252 TO C0256A 
RH 1 2  1 . 5 2  0.20 

KK SB254A 
KH RUNOFF FROM SUBBASIN 254A 
BA 0 . 5 1  
1s 77 
uo 1.10 

KK C0256A 
KH COHBINE t o 2 5 6 6  I SUBBASIN 254A 
HC 2 

KK R0253C 
KH ROUTE CO 2 5 6 1  TO CO 256C 
RH 12 1 .48  0.20 

KK SB254C 
KN RUNOFF FROM SUBBASIN 254C 
BA 0.15 
LS 77 
UD 0.99 

KK SUB258 
KH RUNOFF FROH SUBBASIN 258 
BR 3 .68  
LS 78 
UO 3.87 



. . ............................ . . . . . . . . . . . . . . . . . . . . . .  _ _  .... ̂  .- . . . . . .  - . . . . .  

HEC-1 INPUT PAGE 6 

LINE 

KK R0259 
KH ROUTE SUB258 TO C0262 
RH 6 1.47 0.20 

KK SUB260 
KH RUNOFF FROH SUBBASIN 260 

KK C0262 
KH COHBINE SUB260 AN0 R0259 
HC 2 

KK R0263 
KH ROUTE C0262 TO CO266 
RH 4 1.54 0.20 

KK SUB264 
K n  RUNOFF FROM SUBBASIN 264 

KK C0266 
KH COHBINE SUB264 AND R0263 

KK R0267 
KH ROUTE C0266 TO C0270A 
RH 8 1.01 0 . 2 0  

KK SB268A 
KH RUNOFF FROM SUBBASIN 268A 
BA .28 
LS 76 
UO 1.27 

KK C0270A 
KH COHBINE RUNOFF FROH R0267 AN0 SUB268A 
HC 2 

KK S8266C 
KH RUNOFF FROM SUBBASIN 268C 
BA 0 .20  
LS 76 
UD 0.53 



LINE 

HEC-1 INPUT PAGE 7 

K :t:70i 
KH COHBINE R0267A 6 SB266C 

KK R0267C 
KU ROUTE C0270C TO C0270D 
R W 4 0.69 0.20 

KK SUB272 
KH RUNOFF FROH SUBBBRSIN 272 

KK R0273 
KH ROUTE SUB272 TO C0276 
RH 12 2 .35  0.20 

KK 5118274 
K W RUNOFF FROH SUBBASIN 274 
BA 1 .45  
LS 76 
UV 2.62 

KK R0275 
KH ROUTE SUB274 TO C0276 
RM 1 2  2.66 0 . 2 0  

KK C0280A 
KH COMBINE SUB278A AND C0276 
HC 3 

KK DB28OR 
XH ROUTE THROUGH TAILWATER POND 
RS 1 ELEV 1411 
SY 0 2.0 5.55 
SE 1411 1414 1416 
5 l C ; 4  7 5  2 i . 5  

KK R0279A 
KH ROUTE OB260A TO C0260C 
RH 4 0.64 0 . 2 0  



LINE 

. ~ .  .. .. .. . . . . .. . . . . . . . - .~ . . . . .. . . . .  . .  . . ~ . . ~ ~ . .  ~ . . .  . . . . 
HEC-1 INPUI  PAGE 8 

KK 552765 
K n  RUNOFF FROM SUBBASIN 2788 
BA 0.18 
LS 75 
UO 0 . 6 1  

KK R02798 
Kt4 ROUTE 582788 TO C0280C 
RH 8 1 .20  0 .20  

KK S8278t  
KH RUNOFF FROM SUBBASIN 278C 
BA 0.33 
1s 75 
UD 0.71 

KK C0280 
Kt4 COMBINE R0279A, R02798 658278C 

KK DF280 
X W DIVERT FLOW TO SOUTH AT DETETION AREA 
DT DIVERT 
0 1  50  95 105 130 210 290 300 380 
00  50  95 105 130 210 290 300 380 

KK 08280 
XX ROUTE FLOWS THROUGH DETENiION 
RS I ELEV 1407.5 
5V 0 0.05 5.05 31.13 
SE 1407.5  1408 1410 1412 
SS 1410.5 100 2 . 7  1.5 

KK R0281 
KH ROUTE 08280 TO C02708 
RH 14 1 .61  0 .20  

KK 582688 
KH RUNOFF FROM SUBBASIN 2688 
BA .30  
L 5  76 
UD 0.96 

KK R0267B 
KU ROUTE C02708 TO C0270D 
RH 4 0 .51  0.20 



- .  - 

LINE 

235 
335 
337 

338 
339 
340 

3 4 1  
342 
343 
344 
345 

346 
347 
348 

349 
350 
351 

352 
353 
354 
355 
355 

357 
358 
359 

360 
3 6 1  
362 

363 
364 
365 
366 
367 

358 
: , j  

370 

371 
372 
373 

HEC-1 INPUT PAGE 9 

KK R02670 
KH ROUTE C0270D TO C0270E 
RH 4 0.50 0.20 

KK 58268D 
KH RUNOFF FROM SUBBASIN 2680 

KK C0270E 
KH COMBINE SB268D k R0267D 
HC 2 

KK R02538 
KH ROUTE C0270E T O  C0256B 
RH 4 0.50 0 . 2 0  

KK $62548 
K t l  RUNOFF FROM SUBBASIN 2548 
BA 0.49 
LS 7 7  
UD 1.41 

KK C02568 
KR COMBINE 502548 L R02532 
HC 2 

KK R02530 
KH ROUTE C0256B TO C0256D 

KK 582540 
KM RUNOFF FROM SUBBASIN 2540 

KK R0285 
KH ROUTE FLOW FROM C0264 TO C0288 
RH 6 1 .86  0 . 2 0  



LINE 

HEC-1 INPUT 

KK 562368 
KH RUNOFF FROM SUBBASIN 2388 

KK C0288 
KH COHBINE R0265 AND R0287 AND 582380 
HC 3 

KK R0293 
KH ROUTE C0266 TO C0294 
RH 4 1 . 0 1  0.20 

%K SUB292 
KH RUNOFF FROfl SUBBASIN 292 
BA 0.21 
I S  77 
UO 0.67 

KK C0294 
KH COHBINE R0293 AND SUBBASIN 292 
HC 2 

PAGE 1 0  



INPUT 
A- LINE 

e . . ti:. 

3 0  

SCHEHATIC DIAGRAM OF STRERH NETWORK 

( V )  ROUTING ( - - - ) )  DIVERSION OR PUHP FLOW 







- - - - - - - ) D I V E R T  
DF28O 

V 
v 

0 8 2 8 0  
v 
V 

R 0 2 8 1  



( t f t )  RUNOFF ALSO CONPUTED A T  T H I S  LOCATION 



r FLOOD HYDROGRAPH PACKAGE (HEC-1)  : 
t SEPTENBER 1 9 9 0  t 

t VERSION 4 .o t 

t t 
t RUN OATE 0 6 / 2 9 / 1 9 9 3  TIME 21 :36 :52  * 
t f 

t t t f t t t f : t f t t t t~ t f f f~ t tX t~ t f t t : t t t t~ t t t t :  

x t t ~ t ~ ~ t t t ~ t t t f t t t t f ~ t t ~ t t t t t ~ t ~ t t f t t t f  

t f 

r U.S.  RRHY CORPS OF ENGINEERS t 
r HYDROLOGIC ENGINEERING CENTER t 
t 6 0 9  SECOND STREET I 
t DAVIS,  CALIFORNIA 9 5 6 1 6  x 
t ( 9 1 6 1  7 5 6 - 1 1 0 4  a 
t t 

rttttttttttttttttttttttt:ftttttttttxxx~ 

QUEEN CREEK AREA DRAINAGE NASTER STUDY - HYDROLOGY 
EXIST ING CONDITIONS MODEL :tOC.DAT:t 
REVISED: RARCH 1 9 9 1  100-YEAR RAINFALL EVENT 

REVISED AGAIN NOVEMBER 1 9 9 2  BY FCO TO REPRESENT FLOWS 
CONTRIBUTING TO THE SOUTHERN P A C I F I C  RAILROAD (RITTENHOUSE 
ROAD DRAINAGE IHPROVEHENTS ALIGNNENT) 

REVISED: GANNET1 FLEHING 3 -1 -93  FOR RITTENHOUSE RD. CHANNEL 
F I L E  NAUE : RIT60D.DAT ( T R I P L E  6 0 '  DIAMETER P I P E  @ OCOTILLO) 

DIVERSIONS AT RAY RD. (OVER 7 0 0 0  CFS), CHANDLER RD. (OVER 7 0 0 0  CFS) 

1 3  1 0  OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
OSCAL 0 .  HYDROGRAPH PLOT SCALE 

I T  HYOROGRAPH TIHE DATA 
NHlN  1 0  MINUTES I N  COHPUTATlDN INTERVAL 

IDATE 1 0 STARTING DATE 
l T I I l E  0 0 0 0  STARTING TIHE 

NO 3 0 0  NUHBER OF HYDROGRAPH OROlNATES 
NDDATE 3 0 ENDING DATE 
NDTlHE 0 1 5 0  ENDING T IHE 
ICENT 1 9  CENTURY NARK 

CONPUTATION INTERVAL .17 HOURS 
TOTAL T I N E  BASE 49.83 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE H I L E S  
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEHPERATURE DEGREES FAHRENHEIT 

1 5  JO INDEX STORH NO. 1 
STRH 3.62 PRECIP ITAT lON DEPTH 
TROA .O1 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.@0 .?O 
.oo .oo 
.oo .oo 
.O1 .oo 
.oo .oo 
.oo . 0 1  
.Ol  . 0 1  
.13 .18 

" 4  nc 



26 JD INDEX STORH NO. 2 
STRU 3.54 PRECIPITATION DEPTH 
TRDA 5.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
.oo .oo .oo .O1 .oo 
.OD .OO .O1 .OO .oo 
.oo .oo .oo .O1 .oo 
.O1 .oo .oo .01 .oo 
.OO .oo .O1 .oo .oo 
-00 .O1 .O1 .Ol .OO 
.O1 .O1 .01 .O1 .O1 
.13 .I8 .03 .03 .02 
.01 .O1 .O1 .O1 .Ol 
.oo .oo .O1 .O1 .oo 
.oo .oo .01 .oo .00 
.OO .oo .oo .O1 .oo 
.01 .oo .oo .oo .oo 
.OO .01 .oo .OO .oo 
.O1 

27 JO INDEX STORK NO. 3 
STRN 3.44 PRECIPITATION DEPTH 
TRDA 10.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
.oo .oo .oo .O1 .oo 
.oo .oo .O1 .oo .oo 
. 00 .oo .OD .01 .DO 
.01 .oo .oo .01 .oo 
.oo .oo .O1 .OD .oo 
.oo .O1 .Ol .01 .oo 
.O1 .O1 .O1 .O1 .O1 
.13 .18 .03 .03 .02 
.O1 .01 .oi .01 .O1 
.oo .oo .01 .01 .oo 
.oo .OD .O1 .oo .oo 
.oo .oo .oo .01 .oo 
.O1 .oo .oo .oo .oo 
.00 .Ol .oo .oo .oo 
.Ol 

INOEX STORM NO. 4 
STRM 3.33 PRECIPITATION DEPTH 
TROA 20.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo 
.oo .oo 
.oo .oo 
.c: , . ... 
.o: ,,A . . 
.oo .01 
.Ol .O1 
.13 .lB 
.Ol .O1 
.oo .oo 
.OD .oo 
Ah A "  



INDEX SIORH NO. 5 
STRI! ?.26 PRECIPITATlON DEPTH 
TROA 30.00 TRANSPOSITION DRAINRGE AREh 

PRECIPITRTlON PATTERN 
.oo .oo 
.oo .oo 
.oo .oo 
.01 .oo 
.oo .oo 
.OO .O1 
.01 .O1 
.13 .18 
.Ol .O l  
.oo .oo 
.oo .oo 
.oo .oo 
.01 .oo 
.oo .01 
.01 



OPERATION 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

3 COfl8INEO AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

ROUTED 1 0  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

ROUTED TO 

HYOROGRAPH AT 

??'.'TED TO 

HYOROGRAPH kT 

HYDROGRAPH AT 

4 COMBINE0 AT 

ROUTED TO 

yv"?n",LDy ?' . . 

ROUTED TO 

HYOROGRAPH AT 

2 COMBINED A1 

STATION 

58222A 

R0225A 

$82228 

082228 

R0225B 

$622611 

082264 

C0228A 

R0225 

582266 

D82268 

C0228 

R0229 

SUB230 

C0232 

R0233 

582348 

C0236 

RO 237 

562344 

R0237A 

56238A 

58290 

C0286 

RO287 

C"?.c: . . -- 

R0241 

SUB242 

C0244 

PEAK 
FLOU 

200. 

191. 

72. 

67. 

42. 

152. 

150. 

350. 

331. 

150. 

149. 

408. 

351. 

260. 

410. 

360.  

168. 

397. 

385. 

171. 

134.  

336. 

319. 

578. 

561. 

311 

280. 

264. 

336. 

RUNOFF SUHHARY 
FLOU I N  CUBIC FEET PER SECOND 

TIHE I N  HOURS, AREA I N  SQUARE MILES 

TIHE OF AVERAGE FLOU FOR HAXIHUM PERIOD 
PEAK 6-HOUR 24-HOUR 72-HOUR 

13.50 94. 30. 15 .  

14.17 94. 30. 15 .  

12.33 18 .  5. 3 .  

ERSIN 
AREA 

.79 

.79 

.14 

.14 

.14 

. 5 1  

.51  

1.45 

1 .45  

.51 

.51  

1 . 9 6  

1 .96  

1 .00  

2 .96  

2 .96  

.51  

3 .47  

3.47 

.52 

:? 
. 4 .  

1.21 

1 .39  

6.59 

6 .59  

. ., . . . . 

1.86  

.99 

2 .85  
. . .. . 

n A x I n u n  i i n E  OF 

STAGE MAX STAiE 



ROUTED TO 

HYDROGRAPH A T  

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 C O t i B I N E D  A T  

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED A T  

ROUTED TO 

HYDROGRAPH A T  

2 COHBINED A T  

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED AT 

HYDROGRAPH A T  

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED A T  

ROUTE0 TO 

HYDROGRAPH A T  

2 COHBINED A T  

ROUTED TO 

d ROUTED TO 

HYDROGRAPH AT - 
2 COMBINED AT 

ROUTED TO 



ROUTED TO 

HYDROGRAPH AT 

3 COIB INED AT 

ROUTEO TO 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYOROGRAPH AT 

3 COHBINED AT 

D IVERSION TO 

HYOROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 CDHBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTEO TO 

HYDROGRAPH AT 

2 CDHBINED AT 

ROUTED 1 0  

HYDROGRAPH AT 

2 COMBINED AT 

ROUTE0 TO 

YYhPFCDACV L T  . .. 
3 COHBINEO AT 

ROUTED TO 

HYDROGRAPH AT 

3 CDHBINED AT 

$ " l , , T ?  ., .. -. . 

HYDROGRAPH AT 

2 COHBINED AT 
1 

R 0 2 7 5  

Sf i278A 

C028OA 

DB260A 

R0279A  

5 8 2 7 8 8  

R0279B  

Sf i278C 

C 0 2 8 0  

DIVERT 

DF280  

0 8 2 8 0  

R 0 2 8 1  

5 8 2 6 8 8  

C0270B  

R0267B  

C0270D 

R 0 2 6 7 0  

5B268D 

C0270E  

R0253B  

$ 0 2 5 4 8  

C0256B  

R 0 2 3 3 3  

:cp: in  "-.... 

t o 2 5 6 0  

R 0 2 8 5  

5 8 2 3 9 8  

C 0 2 8 8  

C".l. .. . 

SUB292 

C0294  



rrr NORHAL END OF HEC-1 *:: 



Appendix C 
HEC-1 48" Diameter Pipe Output File 



: % r f t r x t % % t f ~ t % f f % t x : : t x : f t t f x t f t : : f f t f % x  
: t 

: FLOOD HYDROGRAPH PACKAGE ( H E C - 1 1  : 
t SEPTEMBER 1 9 9 0  ' t 

VERSION 4 .0  x 
: 

DATE 0 3 / 2 5 / 1 9 9 3  T I M E  1 4 : 3 2 : 5 5  : 
I f 

f x t f : r % f f t f : t x t r t t f f f t % t f t t f f t % t t f t f f t ~ t %  

FILE NAME = RIT48D.OUT 

t f%tt t t t f t t t t t~rt:X:t%:t: t t t : txt: t t : t t t  
* * 
t U.S. ARHY CORPS OF ENGINEERS t 

: HYDROLOGIC ENGINEERING CENTER t 
t 5 0 9  SECOND STREET t 

: GAVIS ,  CAL IFORNIA  9 5 6 1 6  : 
a ( 9 1 6 1  7 5 6 - 1 1 0 4  t 

t 1: 
f%t t t t f :%t%t t t f%t~ t I t t f%t t t IXf t f t t t : t t t  

X  X  X X X X X X X  XXXXX X  
X  X X  X  X  XX 
X  X X  X  X  
X X X X X X X  XXXX X  XXXXX X  
X  X X  X  X  
X  X X  X  X  X  
X  X  X X X X X X X  XXXXX X X X  

THE D E F I N I T I O N S  OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USE0 U I T H  THE 1973-STYLE INPUT STRUCTURE. 
THE D E F I N I T I O N  OF -AHSKK- ON RM-CAR0 WAS CHANGED U I T H  REVIS IONS DATE0 2 8  SEP 6 1 .  T H I S  I S  THE FORTRAN77 VERSION 
NEU OPTIONS: DAHBREAK OUTFLOU SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:URITE STAGE FREOUENCY, 
DSS:READ T I M E  SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AHPT I N F I L T R A T I O N  
K I N E M A T I C  Y Y E :  NEU F i N I T E  DIFFERENCE ALGDRlTHH 



LINE 

. . .. . . - . . . .. -. . . . . . . . .. ... . . ~  . . .. . ~. . .~ .. . 

HEC-1 INPUT PAGE 1 

XDIAGRAH 
9 CUEEN CREEK AREP DRAINAGE ItASTER STU?Y - HYDROLOSY 
I D  EXISTING CONDITIONS HODEL r:OC.DAT:r 
I D  REVISED: HARCH 1991 100-YEAR RAINFALL EVENT 
I D  REVISED AGAIN NOVEHBER 1992 8Y FCD TO REPRESENT FLOWS 
I D  CONTRIBUTING TO THE SOUTHERN PACIFIC RAILROAD (RITTENHOUSE 
I 0  ROAD DRAINAGE IHPROVEMENTS ALIGNHENT) 
I D  REVISED: GANNETT FLEHING 3-1-93 FOR RITTENHOUSE RD. CHANNEL 
I D  F I L E  NAHE = RIT46D.DAT (TRIPLE 48' VIAMETER PIPE @ OCOTILLO) 
I D  
I D  DIVERSIONS AT RAY RD. (OVER 7000 CFS), CHANDLER RD. (OVER 7000 CFS) 
I D  
I T  1 0  300 
I 0  5 
I N  15  
JD 3.62 0 . 0 1  
PC 0.00 0 . 0 0  0 . 0 0  0 . 0 1  0.01 0 . 0 1  0.02 0.02 0.02 0.03 
PC 0 .03  0 .03  0.04 0 .04  0 .04  0 .04  0.05 0.05 0.06 0.06 
PC 0.06 0.07 0.07 0 .08  0.08 0.08 0.09 0.10 0.10 0 . 1 1  
PC 0.11 0.12 0.12 0 .13  0.13 0 .14  0.15 0 . 1 5  0.16 0.17 
PC 0.18 0 .19  0.20 0 . 2 2  0.24 0.26 0.28 0.39 0.66 0 . 7 1  
PC 0.74 0.76 0.78 0 .79  0 . 8 0  0 . 8 1  0.82 0 . 8 3  0 .84  0.85 
PC 0 .86  0.86 0.87 0 . 8 8  0 .88  0.89 0.89 0 .90  0.90 0.91 
PC 0.91 0.92 0.92 0.93 0.93 0.93 0.94 0.94 0.95 0.95 
PC 0.95 0.96 0 . 9 6  0 . 9 6  0 . 9 6  0.97 0.97 0 .97  0.98 0.98 
PC 0 . 9 8  0 . 9 9  0 . 9 9  0.99 1 . 0 0  1.00 1 . 0 0  
30  3.54 5 .  
JD 3.44 10. 
JD 3.33 20 .  
JD 3.26 30. 

KK SB222A 
KH FUNOFF FROH SUBBASIN 2 2 2 1  
BA 0.794 
LS 76 
UD 1.41 

KK R0225A 
KH ROUTE C0222A TO C0228 
RH 4 0 . 1 3  0 . 2 0  

KK 582220 
KH RUNOFF FROH SUBBASIN 2228 
ea ,142  
i j  > 6 
UD 0.49 

KK 08222B 
KH ROUTE THROUGH TAILWATER POND 
RS 1 ELFV 1416 
SV 0 1.5 3 . 0  
SE 1416 1417 1418 . . .. s t , ,  . . :5 ? . 7  ! .5 



LINE 

HEC-1 INPUT PAGE 3 

KK C??32 
KM COHBINE RUNOFF FROM R0229 AND SUB230 
HC 2 

KK 80233 
KH ROUTE C0232 TO CO 236 
RH 4 1 . 6 2  0.20 

KK 582348 
KH RUNOFF FROn SUB2348 
BA ,513 
LS 76 
UD 0.98 

KK C0236 
KH COHBINE R0233 AND SUB2348 
HC 2 

KK RO 237 
KH ROUTE CD236 TO C0286 
RH 16 2.45 0.20 

KK SB234A 
KH RUNOFF FROH SUB 234A 
BA .52 
I S  76  
UD 0.98 

KK R0237A 
Ktl ROUTE SUB 234A TO CO 286 
RH 16 2 . 6 6  0.20 

KK ,58290 
KM RUNOFF FROH SUBBASIN 290 
BA 1 .39  
LS 79 
UD 1 .97  

KK C0266 
KH COMBINE RUNOFF FROM R0237 AND SUB238 
HC 4 

KK R0287 
KM ROUTE FLOW FROM C0286 TO C0288 
RH 4 0 . 6 5  0.20 



HEC-1 INPUT PAGE 4 

LINE 

KK SUD240 
K H  RUNOFF FROH SUBBASIN 240 
BA 1.86 
LS 77 
UD 2.72 

KK R 0 2 4 l  
K H  ROUTE SUB240 TO C0244 
RH 4 1.63 0.20 

KK SUB242 
KH RUNOFF FROH SUBBASIN 242 
BA 0 . 9 9  
LS 76 
UD 1 .31  

KK C0244 
Ktl  COHBINE RUNOFF FROH R0241 AND SUB242 
HC 2 

KK R024511 
K H  ROUTE C0244 TO C0246.4 
RH 4 0.90 0.20 

KK SB246A 
KH RUNOFF FROM SUBBASIN 2 4 6 1  
Bd 0.25 
LS 75 
UO 0.67 

KK D8246A 
KH ROUTE THROUGH TAILWATER PONO 
RS 1 ELEV 1409.5 
5V 0 3.70 5.41 
SE 1409.5  1414 1416 
$5  1414 75 2.7 1 . 5  

KK C0248A 
KH COMBINE R0245A AND SUBBASIN 246A 
HC 2 

KK R0245B 
K n  ROUTE 08248A TO C0248 
Rti 4 0 0.20 

KK 502468 
XH RUNOFF FROIl SUBBASIN 2468 
BA 0 . 7 7  
L 5  75 
UD 1 . 3 7  



LINE 

HEC-1 INPUT PAGE 5 

VK CO2CP 
KH COMBINE RO24SB 6 582468 

KK R0249 
KM ROUTE C0248 TO C0252 
RH 4 1.64 0 .20  

KK SUB250 
KH RUNOFF FROM SUBBASIN 250 

KK C0252 
KH COMBINE R0249 AND SUB250 

KK R0253A 
KH ROUTE C0252 TO C0256A 

KK SB254A 
KH RUNOFF FROH SUBBASIN 2 5 4 1  
BA 0.51 
LS 7 7  
UO 1 . 1 0  

KK R0253C 
KH ROUTE CO 256A TO CO 256C 
RH 1 2  1 . 4 8  0 .20  

KK SB254C 
KH RUNOFF FROM SUBBASIN 254C 
BA 0 .15  
1s 7 7  
UO 0 .99  

KK SUB258 
KH RUNOFF FROM SUBBASIN 258 
Bh 3.68 
LS 78 
UO 3 .87  



HEC-1 INPUT 

LINE 

KK ri:?ia 
Kfl ROUTE SU6256 10 C0262 
RM 6 1.47 0.20 

KK SUB260 
KM RUNOFF FROM SUBBASIN 260 
8A 0.92 
LS 75 
UD 1.46 

KK C0262 
KH COHBINE SUB260 AND R0259 
HC 2 

KK R0263 
KM ROUTE C0262 TO C0266 
RM 4 1.54 0.20 

KK SUB264 
KH RUNOFF FROM SUBBASIN 264 
BP .75 
LS 76 
UD 1.34 

KK C0266 
KM COMBINE SUB264 AND R0263 
HC 2 

KK SB266A 
KH RUNOFF FROH SUBBASIN 268A 
B A  .28 
LS 76 
UD 1.27 

KK C0270A 
KM COMBINE RUNOFF FROM R0267 AND SUB268A 
HP 2 

KK SB26BC 
KH RUNOFF FROH SUBBASIN 268C 
BA 0.20 
LS 76 
UD 0.53 



HEC-1 INPUT PAGE 7 

LINE 

KK CC27OC 
Kn COHBINE R0267A & SB266C 
HC 2 

KK R0267C 
KH ROUTE C0270C TO C02700 
RH 4 0.69 0.20 

KK SUB272 
KH RUNOFF FROH SUBBBISIN 272 

KK R0273 
KH ROUTE SUE272 TO C0276 
AH 1 2  2 .35  0 . 2 0  

KK SUE274 
KH RUNOFF FROM SUEBASIN 274 
Ek 1 . 4 5  
LS 76 
UD 2.62 

KK R0275 
KH ROUTE SUB274 TO C0276 
RH 1 2  2.69 0 . 2 0  

KK SB278R 
KH RUNOFF ikon SU2aAjIK 276A 
Bk 1.10 
LS 75 
UD 1 . 6 2  

KK C0280k 
KH COHBINE SUB278A AND C0276 
HC 3 

KK DB2BOR 
KH ROUTE THROUGH TAILWATER POND 
RS I ELEV 1411 
SV 0 2 . 0  5 .53  
SE 1111 1414 1416 
SS 1414  75 i.7 1.5 

KK R0279A 
KH ROUTE DB2806 TO C0280C 
RH 4 0.64 0.20 



HEC-1 INPUT PAGE 8 

LINE I D  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 . . . . . . .  5 ....... 9 ...,.. 1 0  

294 K K  tE?E? 
KX RUNOFF FROH SUBBASIN 2798 
64  0.18 
LS 75 
UD 0 .61  

KK R0279B 
KU ROUTE 582788 TO CO28OC 
RU 8 1.20 0.20 

KK SB278C 
KH RUNOFF FROH SUBBASIN 278C 
BA 0.33 
1s 75 
UD 0.71 

KK C0280 
KU COHBINE R0279A, R0279B kSB278C 
HC 3 

KK DF280 
KU DIVERT FLOU TO SOUTH AT DETETION AREA 
0 1  DIVERT 
D l  50 95 1 3 0  290 3 6 1  
DP 30 78  1 3 0  225 225 

KI: 08280 
KU ROUTE FLOWS THROUGH DETENTION 
RS 1 ELEV 1407.5 
SV 0 0 .05  5 . 0 9  31.43 
SE 1407.5 1408 1 4 1 0  1412 
SS 1410.5 1 0 0  2.7 1.5 

KK R0281 
KH ROUTE 08260 TO C02708 
RU 14 1.61 0.20 

i 
325 KH RUNOFF FROH SUBBRSIN 2688 
326 BA .30  
327 LS 76 

332 KK R0267B 
333 KU ROUTE C0270B TO C02700 
334 RH 4 0.51 0 . 2 0  



HEC-1 INPUT 

L INE 

KK t0270D 
KH COMBINE R0267B & R0267C 
HC 2 

KK R0267D 
KH ROUTE C0270D TO C0270E 
RH 4 0.50 0.20 

KK SB268D 
KH RUNOFF FROH SUBBASIN 2680 
BA 0 .14  
LS 76 
UD 0 . 8 2  

KK C0270E 
KM COMBINE SB268D 6 R0267D 
HC 2 

KK R0253B 
KM ROUTE C0270E TO C0256B 
Rn 4 0.50 0.20 

KK SB254B 
Kt4 RUNOFF FROM SUBBASIN 2548 
BA 0.49 
LS 77 
UD 1.41 

KK R0253D 
KH ROUTE C0256B TO C0256D 
RH 1 2  1 .33  0.20 

KK 582540 
KH RUNOFF FROM SUBBASIN 2540 
BA 0.18 
LS 77 
UD 1 .06  

KK R0285 
KH ROUTE FLOW FROM C0264 TO C0288 
Rt4 8 1.86 0 . 2 0  



3 7 9  KK C0288 
380 KH COHBINE R0285 AND R0287 AND 582388 

-. 
-1 

3 8 2  K K  R0293 
3 8 3  KU 

I 
ROUTE C0288 TO C0294 

384 RK 4 1.01 0 . 2 0  

'3 
385 KK SUB292 
3 8 6  KM RUNOFF FROH SUBBASIN 2 9 2  
367 BA 0 . 2 1  

3 9 1  KU COUBINE R0293 AND SUBBASIN 292 
3 9 2  HC 2 

.. . . . . . . . . . . . . . . . . . . . .  . . .  .- 

,.-- . A,,, ", rnuL 1" 

- 
i 

375 Ki i  RUNOFF FROH j U 2 2 h j I f i  2368 
376 EA 0.31 
377 LS 75  

361 nr 4 



INPUT 
LINE 

SCHEHRTIC OIAGRAH OF STREAH NETWORK 

(V) ROUTING ( - - - ) )  DIVERSION OR PUHP FLOW 

' . ! CONNECTOR ! ( - - - \  lETU?N OF D I V f P T E P  OR PUMPED FLOW 







- - - - - - - ) D IVERT 
D F 2 6 0  

v 
V 

0 8 2 8 0  
v 
v 

R 0 2 8 1  



. . 
JOJ JOLJIY 

3 9 0  C 0 2 9 4 . .  .......... 
( # # # )  RUNOFF ALSO COHPUTED AT T H I S  L O C A T I O N  



: FLOOD HYDROGRAPH PACKAGE (HEC-11  * 
t SEPTEHBER 1 9 9 0  t 

t VERSION 4 . 0  I 
1 : 
: RUN DATE 0 6 / 2 9 / 1 9 9 3  TIME 2 1 : 0 7 : 5 1  : 
t t 
tr::t:ftt:r:::fftf~tt:x::::::ff::::::t:f: 

: U.S. ARMY CORPS OF ENGINEERS 
t HYDROLOGIC ENGINEERING CENTER 
f 609 SECOND 51REET 
t DAVIS ,  CALIFORNIA 9 5 6 1 6  

QUEEN CREEK AREA DRAINAGE MASTER STUDY - HYDROLOGY 
EXISTING CONDITIONS HODEL ::QC.OATt: 
REVISED: MARCH 1 9 9 1  100-YEAR RAINFALL EVENT 

REVISED AGAIN NOVEMBER 1 9 9 2  BY FCD TO REPRESENT FLOWS 
CONTRIBUTING T O  THE SOUTHERN PACIFIC RAILROAD (RITIENHOUSE 
ROAD DRAINAGE IHPROVEHENTS ALIGNMENT) 

REVISED: GANNET1 FLEHING 3 -1 -93  FOR RITTENHOUSE RD. CHANNEL 
F I L E  NAUE : RIT460 .0AT ( I R I P L E  4 6 '  OIAHETER P I P E  8 OCOTILLO) 

DIVERSIONS AT RAY RD. (OVER 7 0 0 0  CFS), CHANDLER RD, (OVER 7 0 0 0  CFS) 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0 .  HYDROGRAPH PLOT SCALE 

HYOROGRAPH TIME DATA 
NUIN 1 0  HINUTES I N  COHPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
I T I H E  0 0 0 0  STAPTINS T I F F  

NO 3 0 0  NUMBER OF HYOROGRAPH ORDINATES 
NDDATE 3 0 E N D I ~ G  DATE 
NDTIHE 0 1 5 0  ENDING T IHE 
ICENT 1 9  CENTURY MARK 

COMPUTATION INTERVAL .17 HOURS 
TOTAL TIME BASE 4 9 . 8 3  HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIP ITATION DEPTH INCHES 
LEN6TH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
j i O h h 6 E  v;.U~E ~~;E-;EE; 
SURFACE AREA ACRES 
TEHPERATURE DEGREES FAHRENHEIT 

2 1 5  JD INDEX STORH NO. 1 
STRM 3.62 PRECIP ITATION DEPTH 
TROA .01 TRANSPOSITION DRAINAGE AREA J 



INOEX STODn NO. 2 
STRM 3.54 PRECIPITATION DEPTH 
TRDA 5.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.OD .OO 
.oo .oo 
.oo .oo 
.01  .oo 
.oo .oo 
.oo .O1 
.01 .Ol 
.13 .16 
.01  .01  
.DO .oo 
.oo .00 
.oo .oo 
.01 .oo 
.oo .O1 
.01  

INOEX STORM NO. 3 
STRH 3.44 PRECIPITATION DEPTH 
TROA 10.00 TRANSPOSIrION DRAINAGE AREA 

PRECIPITATION PATTERN 
.oo .oo 
.(I? ,,A .,. 
. 00 .oo 
.01 .oo 
.oo .oo 
.oo .01  
.O1 .01  
.13 .16 
.01  .01  
.oo .oo 
.oo .oo 
.oo .oo 
.01 .oo 
.oo .* . b i 

.O1 

INDEX STOM NO. 4 
STRK 3.33 PRECIPITATION DEPTH 
TRO A 20.00 TRANSPOSIrION DRAINAGE AREA 

PRECIPITATION PATTERN 
. O O  .oo 
.oo .oo 

0 ,  . ." 0 ,  ... 



29 J@ INDEX STORH NO. 5 
STRK 3.26 PRECIP!IRTION DEPTH 
TRDR 30.00  TRANSPOSITIOH DRhikAGE RRiA 

0 P I  PRECIPITATION PATTERN 
.oo .oo 
.oo .oo 
- 0 0  .oo 
.01 .oo 
.OO .oo 
.oo .O1 
.01 .O1 
.13 .18 
.O1 .O1 
.DO .oo 
.oo .oo 
.oo .OO 
.O1 .oo 
.oo .O1 
.01 



RUNOFF SUHHARY 
FLOW I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SOUARE HILES 

OPEFihTiOh 

HYDROGRAPH AT 

ROUTED 10 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

3 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH A T  

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

ROUTED TO 

hl5ROCRkPii A ;  

. . - ?, . , 

."",L" , r  

HYDROGRhPH AT 

HYDROGRAPH AT 

4 COHBINED A1 

P?!iED i? 

. . .  . . . . - . . . ,,.,." .... . 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

PEAK 
fLOh 

200. 

191. 

72. 

67 .  

42. 

152. 

150. 

350. 

331. 

150. 

149. 

408. 

351. 

250. 

410. 

360. 

168. 

397. 

385. 

;;I. 

, . .-. . 
336. 

319. 

576. 

L l ,  .-.. 
. . . 
280. 

254. 

336. 

TlHE OF AVERAGE C!OU FOP HAXIHUWEPlOD 
PEAh b-HSJ*? 24-HOUk ?>-HOUR 

.. - . . . . 

. > . C i  ". . -. . .. . 
13.17 136. 4 4 .  21 .  

14.00 182. 60 .  29. 

13 .50 499.  244.  117. 

! 4 . ! 7  L C -  ",, i-. ' ' 7  .., . 

BASIN HAXlHVH TIYE OF 
AREA SThtE ObX S:btE 

.79 

.79 

.14 

.14 

.14 

.51  

.51 

1.45 

1.45 

.51 

. 51  

:.96 

1.96 

1 .OC 

2.96 

2.96 

.51 

3 .47 

3.47 

.52 

. . ."' 

1.21 

1.39 

6.59 

t.50 

. . . ."- 
1.86 

.99 

2.85 



... . . .  

ROUTED TO 

HYDROGRAPH A T  

ROUTED TO 

2 C O n K I N E D  A T  

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED A T  

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED A T  

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED A T  

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH A T  

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH A T  

2 COMBINED A T  

ROUTED TO 

HYO?:SIA?H A 7  

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH A T  

2 COHBINED A T  

. . . . . . . . . .,...-. ." 
HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 



ROUTED TO 

HYDROGRAPH AT 

j COfiBINED AT 

ROUTEO TO 

ROUTED TO 

HYDROGRAPH AT 

ROUlED TO 

HYOROGRAPH AT 

3 COMBINED AT 

DIVERSION TO 

HYDROGRRPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COHBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

%fti667kFh AT 

3 COHBINEO AT 

ROUTED TO 

HYDROGRAPH AT 

3 CCEINED AT 

. . . . . . . 
P,*",L, 8 "  

HYDROGRAPH AT 

2 COHBlNEO AT 

R0275 

582764 

C0280A 

OB260A 

RD279A 

582788 

R02798 

SB278C 

C0280 

DIVERT 

DF28O 

08280 

R0281 

582688 

C0270B 

R02678 

C0270D 

R02b70 

582680 

C0270E 

R0253B 

582548 

t o 2 5 6 8  

R02530 

SE254G 

C02560 

R0285 

532363 

C0288 

..... 
t ,ULIJ 

SUB292 

C0294 

1 5 2 .  

1 2 2 .  

284. 

264. 

283. 

21 .  

21 .  

3 9 .  

313.  

223.  

90. 

75. 

74. 

3 7 .  

8 2 .  

62. 

487.  

5 6 6 .  

17. 

468. 

488. 

b l .  

495. 

494. 

23. 

785.  

782. 

3 6 .  

loo?. 

1007. 

27. 

1009. 



- .. - 
t t t  NORMAL END 



Appendix D 
Alternate A Hand Calculations 



@ I  
CLIENT PC 22 /IYC Z B g j S - 0 8  

Gannett Fleming 'PROJECT ,pl+kiz oLsp C , , G n  ,a S H ~ E ~  / oF/ 

OF ARIZONA DESIGN FOR 123.5. 0 .  N I L )  DESIGNER J~lc (D4T~3/'73 
ENGINEERS & PLANNERS EMF p 5  DLTEL 7 3  CHECKER 







No. 3 - f i f u n  











234 CONCRETE PIPE DESIGN MANIJAL 

FIGURE 37 
HEADWATER DEPTH FOR CONCRETE BOX 

CULVERTS WITH INLET CONTROL 

/ - / O ' , Y ~ '  6 2- /01k'4' 
S C A ~ E  T O Y S  scale 121 or 131 7>1ecr 

F L A R E  horizonially to scale 11.. Wen 
E X A M P L E  Rise use riraighr inclined lrne :nrouqh a' / O  % zs C 6  = 29 6 . x  3 ' 8 o r  0 = 225efr 

111 3 0 '  ro 75v rise and 0 rcaler, or rere-e as 
O/Sosn = 3 7 5  cfdfr 

121 9 P  and 150 illMrrared. 
HW HW 

131 00 lerrenrionr 
f~ of rides1 

- - 
j%h/ = &80&snl 2 6  

7.8 BUREAUOF PUBLIC ROADS.  JA, :w - - 
C_ 



234 CONCRETE PIPE DESIGN hfASijAL 

FlGURE 37 
HEADWATER DEPTH F O R  CONCRETE BOX 

CULVERTS WITH INLET CONTROL 
OreJu t kg = 813 12 

(11 121 131 

~ c ~ l r g  3' B o ~ e s  

E X A M P L E  
6' x 3' Box 0 = 2 2 5  efs 
OlSpan = 37 5 c/s/fr 

HW - HW 
lnler R ; ~  fr 

fi SCALE WING W A L L  
Rise F L A R E  

I l l  3@ ,o 75" 
121 9 P  and 1Y 
I31 oY lexrenrronr 

o /r ider l  

To use scale 121 or 131 2-3jecr 
horizonrally ~o scale (1. **.en 
ure.srra;ghr inclined I,"? :.,.?rough 
,,re arid 0 scales. or reir-re ar 
i l l~~rraced.  

- - - 
111 2 6  7 8 B U R E A U  OF PUBLIC ROASS > A \  '963 



234 CONCRETE P I P E  DESIGN MZIlUiiAL 

FIGURE 37 
HEADWATER DEPTH FOR CONCRETE BOX 

CULVERTS WITH INLET CONTROL 

EXAMPLE 
6 ' iJ '8or  0=225c fs  
Q/Span = 37.5cirMi 

HW - HW 
Inlet R ; ~ ~  fl 
- - - 
111 2 6  7.8 

To use scale 121 or 131 1-21ecr 

R~se FLARE "re rirarght inclflned /me -?rough 

I l l  I@' ro 75" ,ire and Q rcaler or re%e-ie as 

121 90J and IP illultldred 

131 P lerreniionr 
of side31 

J U R E ~ U  OF PUBLIC ROASS in, '363 



Appendix F 
Alternate C Hand Calculation 









?O,,C 7.4 awe 
234 CONCRkTE I'IPE DESIG\ hl4h1,AL 

FIGURE 37 
HEADWATER DEPTH FOR CONCRETE BOX 

Q -- /oY7 cf-5 CULVERTS WITH INLET CONTROL 

,= 0 c - - 2 0 - 4  W 
/ 9 - -  k- - 

k- - J  
a - 6 

4 - 
a 2 - 5  . 

1 2  :: - - i - - 5 - - 
- 4ngle of - " ng hdi l  

- 4  - - 
- 1 l ' a re  - - a - / 

[_ - - 4 

- 6 
: 5 - 35 - 35 - 1 

HW To use scale I21 or I31 ;.>;ecr - SCALE WALL horizonrally ro scale (1 .  :hen 
E X A M P L E  Rise F L A R E  use rrraighr inclined lrne :?trough 

f i ' x 3 ' 8 o r  0 - 2 2 5 e f s  
(11 30" ro 7 P  rise and 0 fcales. or reLeTe as 

O/Span = 3 7 5 c f d f r  
121 9 P  and 15.J illurrrared. 

HW HW 
Dl 00 lexrenrionr 

lnler R;, ft 
o f  rider1 - - - 

111 2 6  7 . 8  B U R E A U O F  PUBLIC R O A D S  JO\  1963 



CONCRETE PIPE DESIGN hlhXlj..\L 

SCALE wlNG W A ~ ~  To use scale I21 or 131 ,-*>jeer 

EXAMPLE Rise FLARE 
harizontally to scale 1 1 , .  rhen 
use straight inclined lmt. rhraugh 

6 ' x  3'80~ 0 = 225cfs 
111 3G" rm  75" rise and 0 scaler. or r e r e l e  as 

O/Span = 37 5 c/s/ft 
I21 90Y and rY illusrrared. 

HW HW 
Inlet ft N I  O0 lerrenrionr 

ofrider1 - - - 
(11 2 . 6  7.8 B U R E A U  OF PUBLlC R O A O S .  J b >  1963 



CONCRETE PIPE DESIGN hlAKljAL 

HW To ore scale I21 or 0 1  :v lecr  

EXAMPLE 
- SCALE WALL 

horizonraily rorcale 11. .  :hen 
Rise FLARE use rtraighr inclined line rhmugh 

6 ' x  3 'Box 0 = 225cfs 
111 3 0 '  to 75" rrre and 0 rcaler. or rebe-re as 

O/Spsn = 3 7 5 c f d f r  
121 9P  and l a  illurrraied. 

HW HW 
131 00 lexrenrionr 

Inlet 8;- ff 
of rides1 - - - 

111 2.6 7.8 . BUREAU OF PUBLIC ROADS - J b \  1963 



SUBJECT FcD&'c , Z / f f l enJov~e  Ch*xns/ SHEET NO 

Gunnett Fleming 
7 OF 7 

h d d l h -  I C h n n  r [  caIcs, 
ENGINEERS AND PLANNERS 

JOB NO 2883G 
By rLc DATE 8 / 9 3  CHKD BY & DATE 01q 3 

I 

Se~i-bfi No. 2 Q - 2 8 L l  c fs (%r Q C ~ I D O V ~ ~  

• $ 3.0 '&) # = 13J,o- 5, ? 56.78 L.7. 



Gtmnett Fleming 
I-. EhG hEERS AhD P-AhIUERS 

SUBJECT ,z?/X/C~OV<C ch&fltfe / SHEET NO OF !A 
OU?/<$ C a v \ J h  I Crr/cu / ~ f t o * f  JOB NO 28835 

BY 8/93 DATE CHKD BY DATE e(q&, 

80% ~ h / u c r +  Dc-p @ o r  &ode$ 

S 1 ECS ~ c l t l e  S Covr Jlo I 

8 'YG' ye 5 rd le+ 

3 - 7'r 5'  )/cs 1;) J c ~  

Ycr A ~ ~ u m e c P  X n ~ e t  

5 / )ss(I(HLC! Zfi1c.f 

Yes 

$ G . \ s ~ - \ * j - l o , ~  w e r e  vlc+ c o r r p ~ * a  &- t h k s  c c L i u e f - .  UU b ~ r  

c u ~ u c r t s  ~ , I S . L  a drop et * k c  ou+/ed a r c  u d e r  )A  I*+ 

c o n b l  . 



Figure 4.42 
Culvert Deslgn Form. 

CULVERT DESIGN FORM prqect: h-\ouzL- ch= V\ Station: 45 + fi 0 +/- 
Sheet of 

Hydrological Data 

s Methad: 
5 - E l  Dralnage Area: ir Stream Slope: - 

El Channel Shape: 

* Routlng: Other: 
Deslgn FlowsTallwater 

R.I., years Flow, cfs ~w.11 . 
/OO 2 96 3.60 

Roadway Elevalion: 13 35-o0, R 
Ek. 31.3 

Ed: 25.80 ,It  
S = So - Falthl t&: 25.'i7 , R  
S m 0.41 ",4 r,k*rn<\ - 23.d7 
L a =  81.0 

- 

Culvert Description: 

Material- Shape- Size - Entrance 

$ c 
-".2 

p$ Total 

o,ds 

I I I I I I I I I 
Technical Footnotes: (4) ELhi = HWi + ELI (invert of inlet conb'oi section) (7) H = [I+ LB + v2/2g 
(1) Use a/NB for boxwlverts. (5) TW based on downstream control or flow deplh in 

(2) HWfl = HW lD or HWVD from design charts channel. 
(6) ho = TW or (dc + D)/2 (whichever is greater). 

(8) ELho = ELo + H + ho 
(3) FALL H N  - (ELhd - ELsl); Fall Is zero 

for culverts on grade. 

* 
zg 

Comments 

Flow 
Per 

Barrel 
O/N 
(1) 

Culvert Barrel Selected: 
8 ' ~  L ' Slze: 

Shape: 75 0 %  

MateBal: Ccn& n: . ol2 
Entrance: geuale$ 

Subscrlat Deflnltlons: 
i. inlet control 

1. a. cu ?'Oximate Nhd s e d h  
hd. Dss' Headwater 0. Outlet 
hi. ~ea%aier in inlet sf  Streambed at 

mt ro l  culvert lam 
he. HeadwatarinMlllet TW. Tailwaler 

cnnlrd 
, 

Comments I Dlscusslon: 

Headwater CalculaUons 
Inlet Control OuUet Control 

HWjD 
(2) 

HWI ih H 
(7) 

lW 
(5) 

Eho 
(8) 

Fall 
(3) 

d, ELhl 
(4) 

dc+D - 
2 

ha 
(6) 



Flgure 4.42 
Culvert Deslgn Form 

CULVERT DESIGN FORM 

~ e v l e w e r i D a t e : . r  
DeslgnerlDate: TLK * Project: E r h h e u ~ e   hand ~ t a ~ o n :  45 FOO t/- 

Sheet of 

Hydrological Data 

y 17 Method: 
s 

17 Dralnage Area: Stream Slope: - 
Channelshape: 

8 * 17 Routlng: Other: 
Deslgn Flows/Tallwater 

Flow, cfs TW,R . R.I.. years 
/O 0 / '76 3.60 

Roadway Elevalion: / S f 5  - 0 , fl 

S = So - Fallh, 
S = m  ~h . . . c l  23. q7 
La= 81 

Culvert Description: 

Material - Shape - Size - Entrance 

-m.e 5 c 
3 3% 81u 

Tobl 
Flow 
Q,cis 

I I I I I 
Technical Footnotes: (4) ELhi = HW + EQ (inverl of inlet confol ~ectbfl) 

(5) TW based on downstream control or flow depIh in 
(7) H = [l+ Lg + (~B~LL~R'"] v2/2g 

(1) Use Q M B  for boxculvetis. 
(2) HWpD = HW ID or HWVD from design chatis channel. (8) ELho = EL0 + H + ha 
(3) FALL = H M  - (ELM - ELsf); Fall is ZNO (6) ho lW or (dc + D)/2 (&iche$er is greatei). 

for culverts on grade. 

2 
%" 
% %  o ~amments 

Flow 
Per 

Barrel 
(]IN 
(1) 

Culvert Barrel Selected: 

size: 7 ' r5 /  l ~ h r c c )  
Shape: go% 
Mate#al: covccwA n:o.O/;L 

Entrance: ~ e u d d  

$ubscrlat Def lnl t low 
roximale i. iniel mntrol i? %ectfad sedion 

hd. Des' n Headwater o. Outlel 
hj. ~ = L e r  in inlet sf. Streambed al 

control culvert face 
he. HeadwaIerinwtlel TW. Taitwaler 

control 

Comments I Dlscusslon: 

Headwater CalculaUons 
Inlet Control OuUet Control 

HWilD 
(2) 

Eh, 
(8) 

HWI k, TW 
(5) 

Fall 
(3) 

H 
(7) 

- d,+D 
2 

d, ELhi 
(4) 

h, 
(6) 



SUBJECT Z f & r t d o  U J e  Cha n n 01 SHEET NO 4 OF/$? 

Gunnett Fleming ~ ~ f ~ ~ t  CO%+I CUILS JOB NO 28835 
ENGINEERS AND PLANNERS BY DATE 8/45 CHKD BY DATE 9 [ q  5 



Culverts 
5//a 

Figure 4.62 
Critfcai Depth Rectangutar Sectlon 

(FHWA, HDSS, 1985) 

: $ $ ; ~ * Y . v ~ ; ~ ~ < ~ ~ * ~ * * ~ ~ ~ ~ ~ ~ . ~ + ~ ~ ~ ; ~ , ~ ~ ~ ; ~ ~ ~ < ~ ~ * ~ ~ < * * ~ . ~ ~ ~ ~ ~ . ~ ~ m ~ ~ < f l < : : ~ ~ ; x ~ . * ~ ~ ~ ~ ! j ~ . : ~ ~ < ~ ~ , * . * , > ~ ~ ~ ~ ~ ~ ~ * ~ * j ~ * ~ ~ * < ~ ~ ~ ; ~ : . : > ~ ~ ~ > ~ ~ ~ ~ + ; ~ ~ ~ ~ : ~ ~ , T ~ ~ s  

September 1,1992 4-1 11 



Figure 4.42 
Culvert Deslgn Form. 

L7 StreamSlope: - 

Culvert Description: 

(8) ELho = ELo + H + ho (6) ho = M o r  (dc + D)i2 (whidiever is greater). . . 
lor culverts on grade. 

Culvert Barrel Selected: 
Slze: 8 'X LY ' 
Shape: a0 6 

Mataal: GWG& n: 0 . D 1 2  
Entrance: 8 e  -(A 

Subscdot DeflnI!lons: 
a. roxhale I. lnlel control 
I. %&kid sedion 
hd. Des' n Headwafer o. OuUet L h]. Hea erlninlet sl. Slreambwl at 

control u~lvert faca 
he. Headwaler in &let TW. Taihvater 

control 

Comment$ I Dlscusslon: 5 ,  ,. 5 k //I + O0 h*S a 

J3 d y e  ~ h e s r  c * / c - ' ~ ~ ~ ~ ~ ~  

Ecr l@P/c fcn f  A ~ e r l  R/ 
rwthol- , +ha& ).SJ.r~~cf-(rc ~ J ~ I L C \  b45 
h L  d- 1 e P  bores 



Figure 4.42 
Culvert Design F o n  . 

Stream Slope: - 

Design Flowflallwater 

Culvert Description: 

(6) ho = TW or (dc + D)/2 (whichever is greater). 
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Culverts 

7llZ 

ngure 4.62 

.- 5 25,O Cdtlcal Depth Rectangular Section 
(FHWA,HDSS, 1985) 

: #Av<$<x ' >x+x9*8L*e*z<ms*;.: s+ym<xz2w>x*<<9;M.: x<g<: $>x<x*; 5s*<:<<34+ ;*z*<: $<$* ?<m~m~~~.~~~:~<*~x<:~~*:~~~x~~!*x~x~:*~<:m~*x~~~+sm~~~~~~~~*x*x~: 

September 1,1992 4-1 11 
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Appendix H 
Public Meetings Minutes 



RI?TENHOUSE CHANNEL PUBLIC MEETING 
QUEEN CREEK TOWN HALL 
Thmday, January 7, 1993 

10:OO - 11:OO a.m. 

1. Mayor Mark Schnepf 

Last couple years asked County to do drainage solution to area along Rittenhouse Road and 
railroad tracks. 

Audience members introduced themselves. 

This is preliminary meeting - want input from community. 

2. Scott 

Presented conceptual Rittenhouse Drainage Design 

ADMS completed in 1991 to identify areas of flooding and proposing solutions. 

A. San Tan levee and dike 
B. Basins along EMF 
C. Channelization of QC wash 
D. Rittenhouse Channel 
E. Pinal County offsite drainage ways (channels along section lines). 

Have entered into IGA with Queen Creek and hired consultant to start design. 

Concept 

A. Channelization on upstream side of railroad tracks 
B. Earth-lined channel - 150 feet right-of-way width east of Power Road; 106 feet east 

of Ellsworth; and 24 foot channel around school 

Benefits 

A. Reduction of floodplain 
B. Positive outfall for future development and waters that currently pond up. 
C. Reduce flooding at school 

Design $260,000 to be completed October, 1993; construction JN1995 - completed 
in 1996. 

Q: Any railroad right-of-way involved? 
A; - .,,,- ...- f . . e 2 :  a n J . :  2 s  2: . . . . . , ---- ,.. '-.- 

prorect railroaa ana nave maintenance roaa me)- c o u , ~  usr. A nry nave not respoi,;c,i, s;;,, 
trying. 



Does FCD have coordination.power? 
Yes 

Who determined existing floodplain delineation? 
1990 study 

County Road caused problems by raising road by school. County should lower area into 
same natural areas where water went for years. 
Consultant intends to do specific study. 

What about trestles under railroad tracks. Existing drainageway there, why not use 
it? 
Will look into it. 

No flumes under County Road in front of school causing ponding. Fix that and the 
problem goes away. A bar ditch and pipe will fix school. 

We don't need a massive 150 foot wide channel. 

(Bawes) I'm not going to let them put a ditch across my property. 

A 36 inch ditch along school would handle the most flows we've ever seen there. 

(Barnes) When County Road crews working, I kept asking them to "let me talk to 
the boss. The County man told me a year ago that they had epough used tile to 
take care of the school. We can't get the County at corner of Rittenhouse and 
Germann asking that flume be returned to where it was. 

This design will help for future development, providing outfall. 

Wouldn't it be better to put channel on railroad right-of-way? 

Engineers need to work with local property owners to take a look at practical and 
less expensive solutions to problem. 

Would like you to look at detention areas once have specific Q's, instead of placing 
channel. 

What happens next? 
We take your comments and concerns back and also talk with property owners (in 4 
weeks). Decision to go to construction would be in June if it happens. Will refine 
hydrologic models to determine if accurate. 

Contact Dean Griffirh of QC Imgation District. 



PLEASE PRINT 
XEETING ATTENDANCE ROSTER 

mLEE~TNC: Riitenhoure Channel P u b l i c  Mtg LOCATION: Queen Creek 

DATE : January 7, 1993 



RITTENHOUSE DRAINAGE IMPROVEMENT PROJECT 
PUBLIC MEETING 

2/17/93 

The District held a second public meeting with the landowners/farmers of Queen 
Creek on February 17, 1993 at the T o m  Hall. In attendence were 
representatives from Tom Rawles office, Mayor Scnhepf, and MCDOT. (see 
attached attendance roster) The purpose of this meeting was to address 
concerns raised at the first public meeting. The issues addressed were as 
follows: 

1. The size of proposed channel. 150 feet vide, from Ellsvorth to 
Sossaman, and 100 feet wide, from Ellsvorth to Ocotillo. 
2. Quantity of runoff. TheDistrict indicated that the project was 
being designed to convey the runoff generated from the 100 year event. 
3. Channel location. Various individuals questioned the alignment of 
the channel, particularly at Ellsvorth Road and at Queen Creek School. 
4. The use of Southern Pacific Transportation Comuany (SPTCZ 
right-of-vax. The Town was interested in following up with determining 
the possibility of a joint use of right-of-way with SPTC. 

I began the meeting vith.a recapitulation of the project history, purpose, 
and, the concept. 

In response to the first two concerns, the consultant reviewed his efforts to 
date to refine the hydraulic model to include all the existing basins, 
ditches, and pipes. The inclusion of those features into the model was 
completed in hopes of reducing overall flow rates and therefore the size and 
required right-of-way for the channel. The resultant change in flow was 
approximately 5 % .  This, along vith altering the channel section resulted in a 
reduction of right-of-way required for the project from 150 feet to 
approximately 100 feet. from Sossaman Road to Ellsworth Road, and from 100 
feet to approximately 80 feet, from Ellsworth Road to Ocotillo Road. 

There was much discussion about the need to construct a channel of this size. 
It was explained that the District is designing this project for the 100 year 
event. A few individuals stated that they had lived there since the 1940's 
and had seen two or three 100 year events. I responded that our research had 
indicated that this area had never seen the 100 year event. For the purpose 
of putting the 100 year event in perspective I stated that the storms of 
August 1992, which caused.washouts of the railroad, street flooding, and 
damages to properties was an event smaller than the 2 year event. Basically, 
a few of the landovners/farmers were not happy with the possibility of being 
asked to donate property for a project they felt was overdesigned. 

ACTION REOUIRED: Determine the Districts' and Toms' position on an alternate 
design for a channel with less than 100 year conveyance capacity. If the 
District is going to design the improvements for an event smaller than the 100 
year determine right-of-way impacts and modify the scope of work vith the 
consuitant. 



In response to the concern over the alignment the consultant presented two 
alternatives for both the Queen Creek School and Ellsworth Road. The 
alignment alternatives for the school are: 

1. Continue flows along Queen Creek Road to Ellsworth. 
Estimated construction cost $318,000. 
2. Take flows around the school on the south side. Estimated 
construction cost $106,000. 

The alignment alternatives for Ellsworth Road are: 
1. Stay adjacent to SPTC tracks, and construct a double box 
culvert 580 feet long. Approximate construction costs 
$588, ooo. 
2. Take the flow north, under the runway, and to the north and 
east of the commercial area. Approximate construction cost 
$161,000. 

There was discussion over the alternatives presented, but no serious issues 
were raised or consensus was reached. 

ACTION REQUIRED: Continue with both alternatives at both locations for 
inclusion into the Conceptual Design Report. 

In response to the fourth concern, joint use of the SPTC right-of-way, the 
District stated that we have again attempted to garner a response from SPTC 
without success. 

The landowners/farmers feel that SPTC is responsible for the creation of the 
floodplain on the upstream side of the tracks. This occurred in the 1970s' 
when this line became a main line and was improved and raised. They also feel 
that they should be partly responsible for the solution. Responsible either 
by a joint use of right-of-way or by taking legal action against SPTC for 
impeding waters upstream and off Railroad right-of-way and creating the 
existing floodplain. 

ACTION REQUIRED: Copy Supervisors' Ravles office and Mayor Schnepfs' office 
all previous correspondence and calls to SPTC. Both offices have indicated 
they will follow up with letters from their offices to SPTC requesting a 
response to the possibility of a joint right-of-way use. Contact our legal 
representative to determine if SPTC could be held liable for water 
impoundments outside their right-of-way. 
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RITIENHOUSE DRAINAGE IMPROVEMENT PROJECT 
PUBLIC MEETING 

4/28/93 

The District held a third public meeting with the landownerdfmers of Queen Creek on April 
28, 1993 at the Town Hall. See attached attendance roster. The purpose of this meeting was 
to present the recommended alternative to the residents. 

The meeting began with an overview of the project and how the project has evolved to a 
channel extending from the East Maricopa Floodway to east of Ellsworth Road, terminating on 
the east side of Queen Creek Public School. The recommended alternative was presented to 
the residents, detailing the right-of-way required for the project. The right-of-way required for 
the project is as follows: 

From the EMF to Power Road - 121 feet 
From Power Road to Sossaman - 107 feet 
From Sossaman to Gemann - 116 feet 
From Germann to the school - 91 feet 

These widths are what will be required for the construction of the project. The width of right- 
of-way required through donation could be reduced by up to 25 feet, for the portion of the 
project adjacent to Southern Pacific Transportation Companys' (SPTC) Tracks, if SPTC concur 
with our request for a joint use of right-of-way. A letter was sent to SPTC officials on April 
8, 1993 requesting such a use. The letter contained a set of plans and a draft joint use 
agreement To date, we have not received a response from SPTC. 

@ ~ h r e e  issues were raised: 

1. If land is donated, will the individual making the donation be eligible for a tax break, if 
so how much? Michael McNulty replied that the individual making the donation would 
be eligible for a tax break, the amount of the tax break would depend on the current tax 
laws. 

2. Representatives from the school, and Town Council expressed concern about the channel 
on the south side of the school. They stated that placing the channel at this location 
would make future expansion of the school difficult. They asked if we would consider 
placing the channel on the north side of Queen Creek Road, from the east side of the 
school to Ellsworth, and west of Ellsworth place the channel on the section line since 
there was no road dedica:ion west of Ellsworth. I replied that we will investigate this 
alignment and meet with them when results are available. 

3. Mr. Barnes had concerns about the size of the channel. Specificly the channel from 
SPTC to the school. In this reach the proposed channel is 91 feet wide. I indicated to 
him that the width of the channel is dictated by hydraulics and design criteria. I stated 
that it might be possible to reduce the width of right-of-way required by jointly utilizing 
a farm road for maintenance road, and, if this section of channel is relocated to the north 
side of Queen Creek Road, the contributing sub-area would change slightly and could 
alter the required capacity for this reach of the channel. 

- .. . . . . . . e n ; . i v  p a .  I agreed to meet wi:h ihe resicenis iz . - . , 
+;.-"A~Z:;C.~ : a x  v , ~ ; . ~  ;,, ;.-LAC?,; ::1: rtti;:s or o x  izves:iga~ion cf ?:acing ::.: czz;::: :: 
the north side of Queen Creek Road. 



HEETING ATTENDANCE ROSTER 

Meeting: ~ m - - 7 = , - r - T ' ) ~ t u ~ ~ ~ ~ & & & ~ ~ a t i ~ n :  p-~.-. f ~ r t b z  

%\eLz 

Date: 

J Name I Title I Oreanization 1 Phone L 

I , ,  . I I :  . I - - .  . .  , I 
-. . 

l i.. ,$ /& < ;.:,A . .3 ,: ..,.-, .:. : :. , ,. . - >  7 .  

I , 1 

1 , ; . ;  1% ; .. ::;:. * "  . : '  . . I LL;~:,. :ij:- I Q<-.L,.;:.. ,>:-L I 

I I _. ' . . 
/j, . .. ., ., , . :,. ., ,: I ;- 1 . I 

; _  . .  - .. .-.., 
I 

. . ., . . ,. 
I I I I I 







- 
JOB NO. z g s s  
SHEET 2 OF 

DESIGNER 

CHECKER 
JZ r I 0 4 ~ ~ 6 / 8 / &  

&.j ~ D ~ ~ T E G / c / ~  

tiannett Fleming 
OF ARIZONA 

ENGINEERS & PLANNERS 

U+II IJ~  Lo. 

&ueev\ CtecIC 
3311  a i e ~  CO. 9 

- 
Lnsl h+  bmm., '7 
Ca 5/e  

$5. +~/,7+ 

x w n  OP @//A+ 

c z/c. 

CLIENT ,6/60& &H7+0/ gh &/& 
'PRWECT o ounns/ 
0 ~ ~ 1 s ~  FOR d#/Y'/ ho/d/~dZfl 

R e s  
N o  Fgc///fi=s 
Zn 4- 

X 

X 

X' 

X 

X 

X 

bo*zr c 
~ / t / / / f f e 3  / R  / 4 k ~  / 
~ ~ w m e n &  

2 Y" JI/C 0 -  L 4 r ~  4 S7BL- ef E / ~ W U &  

C/OS~Z+ / ine ~n SOU~AS/A 04 ~ / f k / r ~ o v s ~  
p 0 @A. 



CITY OF 
MESA 

April  15, 1993 

Gannett  Fleming 
3001 East  Camelback Road, S u i t e  130 
Phoenix, Arizona 85016-4498 

Sub jec t :  Review of  Rit tenhouse Road Flood Control Channel 

Gentlemen; 

We have reviewed t h e  Conceptual Design Layout of  t h e  above l i s t e d  channel and 
o f f e r  t h e  fo l lowing comments. 

1. Depths of  underground u t i l i t i e s  should be v e r i f i e d  t o  ensure  adequate 
cover  a f t e r  channel i s  cons t ruc ted .  

2 .  The "Side C o l l e c t o r  Channel" seems t o  be unnecessary.  Why not d i r e c t  
f lows d i r e c t l y  i n t o  t h e  main channel? 

3 .  A t  approximately s t a t i o n  125 t o  126 t h e r e  i s  a l a r g e  depressed area  on 
t h e  no r th  s i d e  of  t h e  channel which w i l l  pond water .  

4. The Box Cu lve r t s  under Power, Germann, and Sossaman should be 
cons t ruc ted  t o  t h e  u l t ima te  width of t h e s e  roadways. W i t h  Williams Air 
Force Base t r a n s i t i o n i n g  t o  a pub l i c  a i r p o r t  t h e s e  roads may be widened 
i n  t h e  near  f u t u r e .  

5. Addition d e t a i l  should be shown on t h e  r i p - r a p  s e c t i o n s .  

6.  The p lans  do not  show landscaping .  I s  t h e r e  landscaping  planned f o r  
t h i s  channel? 

Engineering 

20 East Man Street. Sutte 400 . P 0. Box 1466 . Mesa. Arizona 8521 1-1466 (602) 644-2251 

@ ilrlntea on recycled paoer 



Gannett  Fleming Page 2 a Wc: Rittenhouse Road Flood Control Channel 

7.  The very f l a t  s lope  of t h e  proposed channel could r e s u l t  in  ponding 
a r e a s  and v e g i t a t i o n  growth l i k e  experienced on t h e  East Maricopa 
Floodway. We recommend t h e  channel be cons t ruc ted  with a  conc re t e  
l i n i n g  t o  avoid t h i s  problem. 

We a p p r e c i a t e  t h e  oppor tun i ty  t o  review t h e s e  p lans  and look forward t o  
reviewing t h e  f i n a l  plans.  

S i n c e r e l y ,  

/&r 
Harry K n t ,  P . E .  
C i t y  Engineer 

f l  eming.prr 



IN REGARD8 TO THE ABOVE MENTIONED ADDRESS/PROJECT, WE HAVE NO 
CONPLICZ IN THIS AREA AT THIS TIME. 

IF I CAN BE OP FURTHER AS~IBTANCEI PLEASE PEEL FREE TO CALL AT 
YOUR EARLIEST CONVENIENCE. I CAN BE REACHED AT 352-5860 
ED. ,IS,? % T;115 15 N o r  A ~ ~ M W S ~ O ~  @WE 

THANX YOU, ‘36?-~1G5 kt?.@. 

CARL MClCAY 
6-1-95 

DATE 
UTILITY LIAISOH 
ENGINEERING DEP~TWEWT 
DIMENSION CABLE ' 
115 M. 518T Am. 
PHOENIX, AZ. 85043 

- 
W Times Mirm 
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Smta Fe Paciiic hpehes ,  inc. 
General Pmner anr:l 1 5 .  1 9 9 3  

Don R. Quinn ENG 4-2-1 (38.4. 53) 

Gannett Fleming 
Engineers and Planners 
3001 E. Camelback Rd. 
Suite 130 
Phoenix, AZ 85016-4498 

Gentlemen: 

This is. in reply to your letter of transmittal dated March 26, 
1993, regarding Rittenhouse Road Flood Control Channel. 

The conceptual plans appear to confom with our alignment sheets 
regarding the location of SFPP facil 
exact facility location and depth may be obtained through Hr. 
R. R. Spencer, SFPP District Manager, at (602) 889-4474. 

Please keep us infoned as the project progresses. Questions or 
comments may be directed to Mr. G. T. Reed at (213) 486-7736. 

888 South ~igueroa Street. Los Angeies. Caiiiornla 90017 
2!3/486-i780 ?.5X213/486-?724 

a 
--I- -- -- , -- - - 

S S P .  L.P. 
Operating Panuenhip 

~- . 
Manager 
Tipeline Engineering 

ities. Information regarding 

Siricerely yc-zs, 

- 
D. R. Quinn 



Gannett Fleming 
ENGINEERS AND PLANNERS 

MEMORANDUM OF TELEPHONE CONVERSATlON 

RECORDED BY: 31, 4 r-f JOB NO.: 28 $335 

SPOKE WITH: &eo c y  EercQ COMPANYNAME: Sunk F, %r/jf?c ?A5 

TELEPHONE NUMBER: ' d / 3  -4'86 - 7 736 DATE: 4//.&9/73 TIME: 4.'07//H 

-SUBJECT: I # she- a n  ,,P/.PMS o( /es/ons- PL-&P 

11 COPIES TO: zps 1 ACTION: / &  ,W/o.ro p/ . 
I I 

COPY JOB FILE NUMBER: 
rli:1/22/93 



$XLT RIVER PRWECT 

msl OFFICE BOX 52025 June 11 ,  1393 
PHOENIX, ARiZONA 
85072.2025 
(6021 236.5900 . . 

Jim Karry 
Gannett Fleming of Arizona, Inc .  
3001 E.  Camelback Road, S u l t e  130 
Phoenlx, AZ 85016-4498 

Dear M r .  Karry: 

SUBJECT: Rit tenhouse Channel - E a s t  Maricopa Floodway t o  Ellsworth Road, 
Flood Contro l  D l s t r l c t  of Marlcopa County Pro]ect No. 92-13; 
SRPD Ref. No. TRK71896; PLANS: STORM DRAIN CHANNEL; 
Location: 35 1/2E-5 7/7S t o  39 3/8E-8s. 

For loca t ions  of SRPD underground,power f a c i l i t i e s  i n  t h e  f i e l d ,  c a l l  Blue 
Stake Center,  263-1100, f o u r  workmg days p r l o r  t o  excavation. 

Exis t ing  SRPD overhead and underground power f a c i l i t i e s .  

Poss ib le  c o n f l i c t s  with SRPD overhead power f a c i l i t i e s .  

For SRPD p o l e  brac ing ,  c a l l  236-6166. See a t t ached  SVD overhead power l i n e  
bracing recomendat lons  and t y p i c a l  charges t o  be provlded i n  t h e  con t rac to r  
job s p e c l f l c a t l o n s .  

See a t tached E l e c t r i c a l  Hazard Exh ib i t s  A and B. 

Comments: 

Att-ached a r e  t h e  under round and overhead f a c i l i t i e s  maps f o r  t h e  a r e a  
you requested i n  our 6$9/93 phone conversation. This i s  f o r  the  
possible r o u t e  under s tudy as we discussed along Queen Creek Road from 
tne e a s t  s i d e  of Queen Creek School t o  Ellsworth Road. 

The overhead maps a r e  not necessa r i ly  accura te  enou h f o r  our  needs. 
You w i l l  need t o  f i e l d  v e r i f y  t h e  above ground f a c i ? i t i e s  Tor your 
design. Also, t h e  p l a n s  provided red  l l n e d  & highl ighted  coples 

5 & .  at tached)  a pear  t o  i n d i c a t e  a con l l c t  with t h e  proposed channel & box 
c u l v e r t s  an SRPD p o l e , &  down guys a t  Sossaman Road. However, t h e  s c a l e  
is so  l a r g e  and t h e  e x l s t i n g  po les  & uys which appear t o  be  loca ted  by 9 means of a e r i a l  photograph a r e  lnconc us lve .  

Please provide more d e t a i l e d  information i n  order  t o  determine i f  t h e r e  
i s  indeed a c o n f l i c t .  P ro jec t  schedule information w i l l  b e  needed t o  
schedule SRPD design and cons t ruc t ion  i f  r e loca t ions  are necessary. 



Neil to Karry--Page 2 

The conflicts and notes should be considered a guide to, but not an exact 
location of, our existing power facilities. 

Snouid you nave any questions, piease contact me ar. 236-6136. 

Sincerely yours, 

Project Leader 
Distribution Design-EVS107 

LKN : CLTRFCD 
Attachments 

cc: Jan Staedicke-FCDMC 



TANGENT POLE BRACING REQ'UIREMENTS 
(OSHA SOIL 1YPES A & B ONLY) 

TOTAL POLE LENGTH. L TYPICAL SETTING DEPTH, D (FEET) 

(EXCEPT IN ROCK STRATA) 

FROM 0 TO 50 D  = 0.11 + 2.0 

I 'GOR ; C '  
I 
I 

FROM 55 TO 85 

GREATER THAN 05 

ZONE REQUIRES BRACING. IF EXPOSURE IS LESS THAN ONE DAY. A CRANE 
MAY BE USED TO BRACE POLE. 

D = 0.1 '~ + 1.5 
. 

D = O . l L + 1 . 0  

@) ZONE REOUIRES BRACING IF EXPOSURE IS GREATER THAN ONE WORKDAY. BACKFILL 
AND COMPACTION MUST COMMENCE IMMEDIATELY AFTER WORK IS COMPLETE. ALL 1 
EXPOSED POLES MLST BE SACKFILLED AND COMPACTED PRIOR TO LEAVING JOBSITE. 
COMPACTION SHALL BE PER SnP ELECTRICAL DISTRIBUTICN CONSTRLCTION 

I 
I 

STANDARD 6-303. FOR SINGLE EXPOSED POLE PROJECTS. TRENCH MAY BE LEFT I 
OPEN OVERNIGHT ONLY IF TRENCH IS FULLY SHORE9 AND StIEETED PER OSHA 
STAhDARDS. SHOHING MUST nAVE A POS.TIVE MECHANICAL LOCKING DEVICE. 

i 

NOTES: (0 CONTACT SRP DISTRIBUTION LlNE DESIGN FOR EXCAVATION NEAR 
D L 4 0  EN2 OR ANGLE P3LES 

(II) CONTACT SnP TFANSMISS13h L'IIE 3ES:GI; FCR EXCAVAT:3N h 3 R  
AhY TRANSMISSION LlNE POLE 

(Ill) CONTACT SRP CIVIL ENGINEERING IF SOILS ARE N P E ' C '  

(Iv) THESE REOLlfiEMENTS ARE FO? PROTECT!ON O i  S1P FhClL TIES 
ONLY. ADDITIONAL SHORING MAY BE RECUIRED FOR PERSOhNEL 
PROTECTION. 

(v) ALL POLE BRACING INSTALLED BY SRP SHALL BE AT THE CONTRACTOR'S 
EXPENSE ' 258  SRP C3*.!PATICLE L!!:'TS STA93AEZS Z327-345;). 

THE REQUIREMENTS SHOWN ON THIS DRAWING ARE FOR NORMAL 
TRENCHING TECHNIQUES AND NORMAL DEPTHS ENCOUNTERED. 

DIFFERENT TECHNIQUES, SOIL CONDITIONS, AND UNUSOAL DEPTHS 
MAY NECESSITATE MORE OR LESS STRINGENT REQUIREMENTS. 



~ W l w ~ t  
W A F R  I+ FVW3 

D I S T R I U U T I O N - D E S I G N  S T A N D A R D S  
OVERIIEO:! DESIGN 

-@ 0II1571 B r a c i n g  Requirerncnts k'iien Trcncn ing  and F.xcavatii1g Kcar Power i'oles 
(Cont'd) 

SHORING EXAMPLE: 

M I N I M U M  3/4" r 4 '  x TRENCH DEPTH 
( S H E E T  PILING) 

SHORING JACKS 
(MUST HAVE POSITIVE 

MECHANICAL LOCKING 
DEVICE 1 --------- 

ORIG. 



DATE: May 11, 1993 

TO: Those Concerned 

FROM: Larry Neil - Distribution Design/EVS107, Ext. 6136 
RE: Standard Pole Bracing Charges 

The typical charges for the bracing of Salt River Project 
transmission and distribution poles are as follows: 

TRANSMISSION DISTRIBUTION 
POLES POLES 

Single Pole $1631.00/pole $1250.00/pole 
TWO Poles $1631.00/pole $1250.00/pole 
Three or More Poles $1631.00/pole $1250.00/pole 

The charges have been published in the SRE Administrative 
Procedures Manual with reference to DOCUMASTER. These changes 
are base on periodic rzview of actual cost experience by 
Technical Services Division. The charges are to be used as 
follows : 

I.. Where poles are brace according to the temporary bracing 
standard G30T-G45T (on back of this page). 

2. As a firm quoze to contractors requesting information for 
bidding purposes. 

3. For the prepayment of charges in advance of work to be 
performed by SRP. 

Costs are subject to change based on a review of data at 
approximately six-month intervals. For further information refer 
to APM No. 3. 4.1 Attach 6. 

.. - Larr2 Neil - i)lstribut;on 3esign/Z\-S;C17, Ex:. z - i 3  
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NOTE: The Salt River Project Agricultural Improvement and Power 

District (District) maintains energized aerial electrical power lines in the 

immediate vicinity of this project. Do not consider these lines to be 

insulated. Construction personnel working in proximity to these lines are 

exposed to an extreme hazard from electrical shock. Contractors, their 

employees, and all other constmction personnel working on this project must 

be warned of the danger and instmcted to take adequate protective measures, 

including maintaining following minimum clearances between the lines and all 

construction equipment and personnel: 

1. For persons or any tools or materials used by such persons: 

a .  for lines rated 50kV or less, six feet of clearance. 

b. for lines rated over 50kV, six feet plus 4/10 oE an inch for each kV 

over 50kV. 

2. For mechanical equipment or hoisting equipment, or any load of such 

equipment, any part of which is capable of vertical, lateral or swinging 

motion: 

a. for lines rated 50kV or less, ten (10) feet of clearance. 

b. for lines rated over 50kV, ten (10) feet plus 4/10 of an inch for each 

kV over 50kV. 

See A.R.S. 40-360.42 

Contractors must promptly notify the District a t  236-8888 to arrange to have 

the necessary safety precautions undertaken before commencing any work. 

See A.R.S. 40-360.43. The cost of such arrangements will be borne by the 

ConLraclor. The District can often respond to such requests if two (2) days 

advance notice is given, but some situations may require up to sixty (60) 

days lead time for relocation or other arrangements. 

V I P  nor 



E X H I B I T  B 

NOTE: The Salt River Project Agricultural Improvement and Power 

District (District) maintains certain energized, underground electrical power 

Lines in the immediate vicinity of this project, and these lines have been 
. . 

noted herein a s  potential conflicts. These power lines represent an extreme 

hazard from electrical shock to any construction personnel or equipment 

coming in contact with them. Arizona Law requires all parties planning 

excavations to contact all utility firms for location of their underground 

facilities. See A.R.S. 40-360.22. Contractors should 011 the Blue Stake 

Center a t  (263-1100) for such location service. Contractors, their employees, 

and a l l  other personnel working near any underground power lines must be 

warned to take adequate protective measures. (See: OSHA Standard 

1926-651(a)). As an  additional safety precaution, Contractors should also call 

the Salt River Project at 236-8888 to arrange, if posslhle, to  have these lines 

de-energized when the work reaches their immediate vicinity. The cost of 

such temporary arrangements would be borne by the Contractor. If 

de-energization is feasible, the Contractor must give the Salt River Project at  

least two ( 2 )  days' advance notice of their requirement. Contractors must, 

after proper location and marIdng of underground utility lines, make any 

excavations in a careful, prudent manner. Failure to  do so may result in 

liability for any damages to the utility or third parties. See A.R.S. 

40-360.23. 

EXHLBITB .DOC 
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FLOOD CONTROL DISTRICT 
OF MARlCOPA COUNTY LETTER O F  TRbRMJIUTTAL 

i 
3 335  West Durango Street 

I PHOENIX, ARIZONA 85009  

(602) 252.1501 

TO &z-m'dv f+ 
300/ F ~ d / s / A  AaA- 1.3 

k?h& 25016 - 44'9 8 

WE ARE SENDING YOU &ached Under separate cover via the following items: 

0 Shop drawings Prints Plans Samples Specifications 

p p y  of letter D Change order 

. . .  . -_>. 

;.;. /.. "' ;Y' .- V ,-'. 2; j ,:. > . . .  - ,  I 
.<d ., ,: :.-* 
: "2 :?' 

THESE ARE TRANSMITTED as checked below: .~,,. -,--A. .:.a r:+ P.. . . . .  ^ '! 
. . 

(3 Approved as submitted 
v . 'h l  ...,. 

For approval R e s u b m i t - c o p i e Z ~ o v a ' l  

@or your use Approved as noted S u b m i t c o p i e s  for distribution 

p6 requested (3 Returned for corrections R e t u r n c o r r e c t e d  prints 

For review and comment (3 

C! FOR BIDS DUE 19 13 PRINTS RETURNED AFTER LOAN TO US 

REMARKS 

. . . . . . .  ..~ . ~. . 

...... .. - .- 0 -- 

COPY TO 

SIGNED: 
6 9 1 ~ 0 9  3-90 

1 1  enclosura. ar. not as n0t.d. kindly natlw us 



SOUTHUIEST GAS CORPORRTIOR 

7 - 
May 24, 1993 

Jan Staedicke 
Flood Control District 
Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

Dear Ms. Staedicke: 

Subject: Rittenhouse channel - East Maricopa Floodway 
(EMF) to Ellsworth Road 
Project #92-13 

Southwest Gas Engineering Technician Terry Hughes has 
completed preliminary review of the above referenced 
project plans sent to us on April 16, 1993. Southwest Gas 
electronic locating equipment data gathered in the field on 
May 5, 1993, shows conflicts with this proposed canal 
installation and existing gas mains at three crossings. 
These are located at the crossings as indicated on your 
plans at Power Road, Sossman Road and Ellsworth Road. Each 
of the three conflicts sites will require gas main 
realace.:er.:s of approximately 175 linear  fee^. As you 
mentioned in your phone conversation with Terry Hughes on 
May 10, 1993, all costs of required gas main construction 
will be paid by Maricopa County Flood Control District, 
based on actual Southwest Gas construction costs. 

Thank you for your. cooperation on this project, please feel 
free to contact Terry Hughes at 484-5257, or myself if you 
have any questions or require additional information. 

Sincerely, 

u Ronald P. Forency 
Distribution Engineer 
Mail Station 420-586 
(602) 484-5306 

Administrative Offices: 10851 N. Black Canyon Highway 
P.O. Box 52075 / Phoenix. Arizona 85072-2075 1602-861 -1 555 



MEMORANDUM OF TELEPHONE CONVERSATION 

I 

COPY JOB FILE NUMBER: 
rli:l/22193 

RECORDED BY: x b *  I& P 

SPOKE WITH: f Nuqk 6 
TELEPHONE NUMBER: @I/-' 525 7 

COPIES TO: 

JOB NO.: 2'73835 
COMPANY NAME: 5. LJ, G a s  
DATE: 6 - /4- 9 3  TIME: 9: '7'5 

ACTION: 

SUBJECT: / C&annc/ 



Tempe, Arizona 
April 30 ,  1 9 9 2  a - 
Ms. Jan Staedicke, Utility Coordinator 
Flood District of Maricopa County 
2 8 0 1  West Durango Street 
Phoenix, Arizona 8 5 0 0 9  

1 e k x 2 7  
COMMUNICATIONS @ 

Re Rittenhouse Channel - East Maricopa Floodway to Ellsworth Road 
FCD Project No. 92-13 
U S WEST Log NO. 40921, AUCC Step 12 

Dear Ms. Staedicke: 

Our Design Manager, Sam Banulis, has reviewed the 3 0 %  plan 
submittal for the project referenced above. Red-lined plans 
indicating the approximate location of U S WEST'S existing copper 
and fiber optic cable facilities within the project limits were 
sent to Mr. James Kary of Gannett Fleming. We also noted the 
proposed location of channel encroaches directly upon U S WEST'S 
private' easement which will require a total relocation of our 
existing facilities. 

Enclosed is documentation supporting our claim of prior property 
rights. Please review this evidence and advise your concurrence 
Upon your acceptance of our claim, we will prepare cost estimates 
and billing agreements for reimbursement. In addition, we wish you . . to consl=er ,-,v,,-.,, ..-- : A : - -  a like private easenent for L' S KECT's 
relocated facilities. Securing such easement may be less 
difficult, less expensive and more timely done during acquisition 
for right-of-way for the channel. Please advise. 

Questions on this matter may be directed to my office at 831 -4777  
or you may contact Mr. Banulis at 831 -4882 .  

J 
C.C. Sayer, Manager - Liaison - i--.? ; - - - - - - -  ----::---: r ---A * - - - -  = - - =  -u--..-..c--or, 
Network & Tec5.noloqy Services 

Enclosure 



Tempe, Arizoca 
April 30, 1993 

Mr. James L. Kary, 
Gannett Fleming of Arizona, Inc. 
3001 East Camelback Road, Suite 130 
Phoenix, Arizona 85016 

Re: Rittenhouse Road Flood Control Channel 
Maricopa County Flood Control District Project 92-13 
U 8 WEST Log No. 40909, AUCC Steps 5-9 

Dear Mr. Kary: 

The conceptual plan submittal for the project referenced above has 
been reviewed by our Design Manager, Sam Banulis. U S WEST has 
direct buried copper and fiber optic cables within the project 
limits. As proposed, the subject Flood Control Channel encroaches 
directly upon U S WEST'S private easement. This will necessitate 
a complete relocation of our facilities out of the path of the 
channel. Our easement constitutes a prior property right for which 
the Flood Control District will be required to provide 100% 
reimbursement for relocation costs and provide U S WEST with an in 
kind private easement for the relocated facilities. 

Enclosed is a red lined plan set indicating the approximate 
location of our facilities as they now exist. Documents providing 
evidence of our prior rights will be forwarded to the Flood Control 
District. As soon as the District confirms these rights for 
reimbursement, we will prepare cost estimates. 

Questions on this matter may be directed to my office at 831-4777 
or you may contact Mr. Banulis at 831-4882. 

C.C. ~ayfi, Manager - Liaison 
Public Projects Coordination 
Network & Technology Services 

Enclosure 

cc: S .  Banulis - U S WEST 



Gunnett Fleming 
ENGINEERS AND PLANhERS 

MEMORANDUM OF TELEPHONE CONVERSATION 
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Gunnett Fleming 
ENGINEERS AND PLANNERS 

MEMORANDUM OF TELEPHONE CONVERSATION 

RECORDED BY: 1 - rc /  JOB NO.: 28Ei35 
I 

SPOKE WITH: Douq COMPANY NAME: Sar4ha.m i>xcl&e T h u p o d  CD. 
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TELEPHONE NUMBER: boa - g 27 - 9 2  r-r 9 DATE: 6 - 8 - 9 3  TIME: Z:30 
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ITEM(S) DISCUSSED: yfi(c554yc 6-23-95 C, 11cJ 6 - 9 - 9 3  
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Gunnett Fleming 
ENGINEERS AND PLANNERS 
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tannett Fleming 
ENGINEERS AND PLANNERS 

MEMORANDUM OF TELEPHONE CONVERSATION 
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Gannet t Fleming 
ENGINEERS AND PLANNERS 

11 ITEM(S) DISCUSSED: I1 

MEMORANDUM OF TELEPHONE CONVERSATION 
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ACTION: 



S??.INT FISE? C?EX.=.TIO?iS 
401 West Harrison St. 
Phoenix, Az 85003 
(602) 254-3798 
April 15, 1993 

Gannett Fleming 
3001 East Camelback Road 
Suite 130 
Phoenix AZ 85016-4498 

Re: Rittenhouse Rd. Flood Control Channel 

Dear Gentlemen, 

Thank you for your recent communication regarding the above 
project. In reviewing your letter I find that Sprint does not have 
any facilities in the area described. Our cable is placed on the 
south side of Rittenhouse Road. 

If I can be of further assistance to you on this or future 
projects please contact me at (602)254-3798. 

Thank you for your consideration. 

Sincerely, 

Marvin R. Gibson 
Fiber Operations Supervisor 
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P. 0 BOX 1492 
EL P4SO TEXAS 75578 - - .  - -,. . ---  -- . . .. ; 33- .. 

Apri l  2 3 ,  1993 

Mr. James L. Kary 
Engineers And Planners  
Gar~r~e t  t  Fleeling of Arizona, Inc. 
3001 East  Canelback Road 
h i . t e  130 
rlloetlix, Arizona 85016-4498 

Re: R:W 930000 - Inquiry:  Ri t te~i l loc~se  Road 
FJ.ood Control  Chamel  (Job - No. a835-030) .  

Eear Elr. Kary: 

El. Pnso Natura l  Gas Company has completed i t s  review of the  captioned and 
r inds  t h a t  i t s  f a c i l i t i e s  w i l l  not  be involved i n  t h i s  cons t ruc t ion  p ro jec t .  - - 

Tliat~k you f o r  the  oppor tuni ty  to  comnent on your proposed p r o j e c t .  Should you 
have auy ques t ions ,  p lease  f e e l  f r e e  to  c a l l .  

Very t r u l y  yours ,  

Edwin 0. Nichols  
Adnlinistrator 
S e c u r i t i e s  Group 
Right of Way Department 
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I MCI Telecommunications 
Corporation 

I 27826 North 193rd Avenue 
Wittrnann. Arizona 85361 cl 602 222 1200 

April 12, 1993 

Gannett Fleming 
2001 E. Camelback Road 
Phoenix, Arizona 85016-4498 

Sirs, 

Per ealier conversation, our fiber route is not in conflict with your 
project. 

I have red lined the approximate location of MCI's cable for your 
information. 

Thank You, 

,, J 
Gary Parr 
Sr. Field Engineer 
Network Operations 



Iiannett Fleming 
ENGINEERS AND PLANNERS 

ITEM(S) DISCUSSED: ?)a, ha U, = e n  ~ a ~ s e d  +69 ~04&4* 
A o f+ 4sSer p / o * n / / ,  

MEMORANDUM OF TELEPHONE CONVERSATION 

( 788 -60/8\ 
5koILlJ TOL ma~!-t* ; f l l  r hrcr bts 06 5 7  / q en c \I - 

J I / 

RECORDED BY: S\- t&+q 
SPOKEWITH: ( ~ ~ h n ,  l(u.5~) A r t  f l \ \ a ~  
TELEPHONE NUMBER: 988 - /0 1 3 

COPIES TO: 1 ACTION: Z* ~ i l r ~ /  X D S  i.r d 11 

JOB NO.: 28835 

COMPANY NAME: d / f / l a w g  & c k ~ . ~ ~ * u n 3 ~ r t n ~ k &  

DATE: 4-2~-93 TIME: z :oo /'* 

COPY JOB FILE NUMBER: 11 
rli:1122193 

SUBJECT: 2tf{dm h e u s e  2 C h c . n n c (  



Iiunnett Fleming 
ENGINEERS AND PLANNERS 

I ITEM(S) DISCUSSED: a r ~  lr.4 AIGWLQ haL;- ~h / f i i i  h &A 11 

MEMORANDUM OF TELEPHONE CONVERSATION 

RECORDED BY: t-~, C. $-\/ 

SPOKE WITH: ~ a u c  /k 
TELEPHONE NUMBER: 461 - 6 7 / 5  

COPY JOB FILE NUMBER: 
rli:1/22/93 

JOB NO.: ~ 8 8 3 5 .  G ~ G  

COMPANY NAME: &A b ( c  /hYlc~rw'c.~~. 
DATE: Y-8-P.3 TIME: dG'c, 

~ p - - - ~ - ~ ~ p ~ ~  ~ 

SUBJECT: J?/&.nA*clscs C h a n n a  I (an HkfS 

COPIES TO: ACTION: 7 - . f i ; ~ t ~ , . / ~  

2 .  x, A r m  P D i  6 ~ S C ,  - 





~ t t ~ t t 0 t x x t x ~ t r t ~ ~ t ~ t t t 1 : t t t ~ x ~ x x x t ~ t x t ~ t t t ~ x  

t HEC-2 WATER SURFACE PROFILES t 
t i 

t Version 4.6 .2 ;  May 1991 4 
1: * 
r RUN DATE 19AUG93 T IME l 0 ' 1 4 : 4 5  t 

X  X  X X X X X X X  XXXXX XXXXX 
X  X X  X  X  X  X  
X  X X  X  X  
XXXXXXX X X X X  X  X X X X X  X X X X X  
X  X X  X  X  
X  X X  X  X  X  
X  X  XXXXXXX XXXXX X X X X X X X  

tXt tYt t t * * t t t t t tXt** t tY*~t~* tX*t tX*t% 

t U . S .  ARMY CORPS OF ENGINEERS 
t HYDROLOGIC ENGINEERING CENTER 
% 609 SECOND STREET, S U I T E  D 
X C A V I S ,  CALIFORNIA 95616-4687 
t ( 9 1 6 )  755-1104 
I:~i~:*tX:tX*t**tt%X%Xtt**~%X:xtttYYxi 



fltt%tfXltfX%tt*x~tttftXx~xXtXtXXtttt 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4 .6 .2 ;  May 1 9 9 1  
X~%I* tXtZXt f%t t t f * t t t t t t%~1~t t t%Lt t tX  

T l  RITTENHOUSE CHANNEL FCOMC CONTRACT NO. 92-13 GF JOB NO. 28835 
1 2  FROM PUEEN CREEK SCHOOL TO THE EAST MARICOPA FLOODWAY 
1 3  RITTENHOUSE CHANNEL NO. 1 

J 1  ICHECK I N 0  NINV I D I R  STRT METRIC HVINS 0 WSEL 

3 2  NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIl l  

33  VARIABLE CODES FOR SUMMARY PRINTOUT 

0 J5 LPRNT NUMSEC Xt t tX t t tREQUESTED SECTION N U M B E R S % t t % t t t t  

0 1  1 1047 
NC 0.035 0.035 0 , 0 3 5  0 . 6  1 .O 

SECTION LOCATED I N  THE EMF AT THE OUTLET OF THE PROPOSED CHANNEL 
SECTION NO.'$ ARE BY STATION ALONG THE PRELIMINARY BASELINE 

X1 1 0 9 3  4 1 2  109.2  0 0 0 0 
GR 2 0 . 1 7  1 2  1 2 . 7 7  3 7 . 6  12.77 7 9 . 6  2 0 . 1 7  109.2 

PAGE 1 

IXECUTED 19AUG93 1 0 : 1 4 : 4 5  

FO 

0 

ITRACE 

0 

P .C. OF OOUBLE CUVERS 



P.R.C. OF DOUBLE CURVES 

P . T .  OF OOUBLE CURVES 

P .C.  OF OOUBLE CURVES 

P .R .C .  OF OOUBLE CURVES 



19AUG93 1 0 : 1 4 : 4 5  PAGE 3 

I P.1. OF DOUBLE CURVES 



SPEC. C U L V E R T  FOR POWER R O .  BOXES 
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F I R S T  S E C T I O N  U P S T R E A M  OF B R I D G E  - P.R.C. OF D O U B L E  C U R V E S  

P . T .  OF D O U B L E  C U R V E S  



PAGE 6 





PAGE 8 



PAGE 9 

SPECIAL CULVERT A T  SOSSANAN RD 
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S P E C I A L  CULVERT AT GERnANN R P .  







19AUG93 10:14 :45  PAGE 1 3  
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S P E C I A L  CULVERT A T  QUEEN CREEK ROAD 
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PAGE 21 

SECNO 

a 2899.000 

X 2900.000 

% 2920.000 

2921.000 

3300.000 

3700 .OOO 

4047 .OOO 

4048.000 

4099 .OOO 

t 4100.000 

t 4120.000 

4120.000 

V C H  DEPTH lOtK5 CWjEL 

3.21 6.27 8.25 21.95 

10.72 4 . 5 7  156.67 22.85 

3 .06  6 .00  8.42 24.69 

3 .05  6 .01  4.96 24.70 

3.06 6.00 5.01 24.88 

3.06 6 .OO 5 .01  25.05 

3 . 0 5  6 .01  4.99 25.26 

3 .05  6 .01  8 .39  25.26 

3.42 6.00 9.92 25.28 



SECNO 9 

PAGE 22 

v'CH DEPTH !Or#$ CWjEL 

2.84 6.16 4.50 35.99 

2.65 6.14 4.54 36.17 

2.87 6.11 4 .65  36.39 

2.87 6.12 7.79 36.40 

3.31 6.12 9.72 36.42 

10.56 4.05 162.28 37.35 

2.83 6.16 7.53 39.47 

2.82 6.18 4.43 39.49 

2.84 6.16 4.50 39.62 

2.85 6.15 4.54 39.75 

2.85 6.15 7.62 39.75 

3 .28  6.15 9.52 39.77 

10.56 4.05 162.35 40.67 

2.83 6.16 7 .53  42.79 

2.82 6.17 4.44 42.80 

2.85 6.15 4.54 42.97 

2.86 6.13 4.60 43.15 

2 .85 6.11 4.60 43.26 

2.85 6.11 7.72 43.26 

3.31 6.12 9.73 43.29 

10.64 4.07 166.24 44.24 

2.79 6.23 7.20 46.41 

2.78 6 .23  4.25 46.41 

2.81 6.19 4.38 46.61 

2.83 6.17 4.46 46.79 

2.84 6.15 4.52 46.90 



PAGE 23 

SECNO VCH DEPTH lOtXj iWjEL 

2.84 6.15 7.56 46.30 

3.28 6 .15  9.46 46.92 

10.56 4.05 162.37 47.82 

2 .63  6.16 7 .53  49.94 

2.82 6 .18  4.43 49.96 

2.84 6 .16  4.50 50 .13  

4.18 5.06 2.36 50.09 

6.62 4.68 5.49 52.76 

3 .55  5.35 8.35 53.56 

3.47 5 . 4 2  7.67 53.73 

3 .08  5 .43  1.06 53.80 

5.26 5.89 2.79 54.32 

2.75 6 .28  4.10 54.76 

2.25 6 .33  3.04 54.87 

2.25 6.33 5.10 54.87 

2.85 6 .31  7.97 54.88 

9.62 - 3.71 152.39 55 .28  

2 .91  5.45 10.19 57.03 

2.90 5.45 10.09 57.03 

2.77 5.61 8.67 57.32 

2.66 5.75 7.97 57.67 

2.57 5.86 7.29 57.98 

2.56 5.87 7.17 58.12 

2.56 5.88 7.21 58.13 

3.21 5.87 10.96 58.14 

9.67 3.70 154.69 58 .93  



Q VCH DEPTH 1OrKS CWSEL 

504 .OO 2 .91  5.45 10.14 60.69 

504 .OO 2 .90  5 .45  5 . 9 8  6 0 . 6 9  

504 .OO 2 .88  5 .48 5 . 8 7  60.86 

504 .OO 2.65 5 .52  5.70 61 .10  

504 .OO 2.82 5 .54 5.57 61 .35  

504 .OO 2.63 5 .54 9 .39  61 .35  

504.00 3 .52 5 .55 14 .03  61 .38  

504 .OO 9.66 3 .70  154.30 62 .53  

504 .OO 2.91 5 .45 10.15 64.29 

504 .OO 2 .90  5 .45  5.96 64 .29  

504 .00  2.86 5 .50 5 .79  64 .58  

504 .OO 2.63 5 .53  5.52 6 4 . 6 1  

504 .OO 2 .81  5 .56  5 . 5 1  65.04 

504 .OO 2 .79  5 .58 5 .42  65 .26  

504 .OO 2 .78  5 .59 5 .35  65.47 

504.90 2.67 5.60 4.72 65.61 

504 .OO 2.67 5.80 7.91 65.61 

504 '00  3.47 5 .60 13.48 65 .63  

504 .OO 9.66 3.70 154.41 66.73 

504 .OO 2.91 5.45 10.18 68.49 

504 .OO 2.90 5 .45  6.00 68.49 

504 .OO 2.68 5 .48  5 .87  66 .66  

504 .00  2 .86  5.51 5 .75  68.84 



X C N O  0 VCH DEPTH lOrKj CWjEL 

PAGE i 



SECNO P VCH DEPTH I ~ X X S  CISEL 



1 SECNO 0 VCH DEPTH l O f K S  CWSEL 
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RITTENHOUSE CHANNEL NO. 

SUMMARY PRINTOUT TABLE 150 

SECNO 

1093.000 

1119.000 

1150.000 

1450.000 

1739.000 

1887.000 

2034.000 

2048.000 

2099.000 

t 2100.000 

XLCH ELTRD ELLC ELMIN 

.OO .OO .OO 12.77 

26.00 .OO .OO 12.78 

31 .OO .OO .OO 12.60 

300.00 .OO '00 12.96 

269 '00 .OO .OO 13.10 

147.03 .OO .OO 13.17 

147.03 .OO .OO 13.25 

14.00 .OO .OO 13.26 

51 .OO .OO .OO 13.25 

1 .OO .OO .OO 15.28 

CWSEL CRIWS EG lOtKS VCH AREA .01K 

15.71 .03 16.53 5.92 2.75 351.08 430.26 ,;._-. 

18.73 .OO 18.88 8.78 3.10 337.32 353.40 

15.75 .OO 18.90 5.20 3.10 337.63 459.09 

18.91 .OO 19.06 5.22 3.10 337.33 458.13 

19.03 .OO 19.21 5.18 3.10 335.25 459.91 

19.13 .OO 19.28 5.16 3.09 338.86 461.09 

19.21 .OO 19.36 5.17 3.09 335.53 460.44 

19.22 .OO 19.37 8.71 3 1 0  338.27 354.81 : '. 

19.25 .OO 19.42 9.70 3.34 313.41 336.24 

19.52 19.52 21.30 154.65 10.71 97.75 84.19 

21.37 .OO 21.51 5.00 3.00 345.48 370.05 

21.37 .OO 21.51 7.95 3.00 349.28 371.28 

21.56 .OO 21.70 7.53 2.94 356.14 351.64 

21.68 .OO 21.81 7.30 2.91 359.96 387.45 - ~ '  

21.75 .OO 21.91 7.17 2.59 362.36 391.10 

21.93 .OO 22.06 7.32 2.90 360.67 387.07 

21.93 .OO 22.06 7.32 2.90 360.67 337.07 

21.95 .OO 22.11 8.25 3.21 326.54 364.57 

22.55 22.85 24.63 156.67 10.72 97.67 63.65 

24.69 .OO 24.84 8.42 3.06 342.28 360.79 

24.70 .OO 24.54 1.95 3.05 343.09 469.26 l - :  

24.88 .OO 25.03 5.01 3 .06  342.38 467.88 

25.05 ,OO 25.23 5.01 3.06 342.37 467.97 

25.26 . O O  25.40 4.99 3.05 342.75 468.59 



SECNO XLCH I 

4046.000 1 .OO 

lLTRD ELLC ELHIN 

.00 .OO 19.25 

.OO .OO 19.28 

.OO .OO 22.26 

.OO .OO 22.29 

.OO .OO 22.29 

.OO .OO 22.37 

.OO .OO 22.47 

34.90 31.80 27.80 

.OO .OO 25.52 

.OO .OO 26.04 

.OO '00 26.15 

.OO .OO 26.22 

.OO .OO 26.42 

.OO .OO 26.52 

.OO .OO 25.52 

.OO .OO 26.55 

.OO .OO 29.55 

.OO .OO 29.56 

.OO .00 29.56 

.OO .OO 29.83 

.OO .OO 30.03 

.OO .OO 30.28 

.OO .OO 30.28 

.OO .OO 30.30 

.00 .OO 33.30 

.OO .OO 33.31 

CWSEL C R I W S  EG lO%KS \iCH 

25.25 .OO 25.40 8.39 3.05 

25.28 .OO 25.46 9.92 3.42 

26.52 26.52 28.30 154.65 10.71 

28.37 .OO 28.51 8.00 3.00 

28.37 .OO 28.51 4.73 3.00 

28.44 .00 28.58 4.79 3.01 

28.43 .OO 28.67 1.44 3.90 

31.38 .OO 31.87 4.49 5.63 

31 ,85 .OO 32.00 4.90 3.03 

32.09 .OO 32.20 4.32 2.71 

32.18 .00 32.32 4.89 2.93 

32.25 .OO 32.38 4.94 2.94 

32.45 .OO 32.53 4.94 2.94 

32.54 .GO 32.68 4.95 2.94 

32.55 .OO 32.68 8.31 2.94 

32.57 .OO 32.75 10.39 3.39 

33.60 33.60 35.33 162.03 10.55 

35.70 .OO 35.85 8.83 3.09 

35.70 .OO $5.85 5.21 3.08 

35.99 .OO 36.11 4.50 2.84 

36.17 .OO 36.29 4.54 2.85 

36.39 .OO 36.52 4.65 2.87 

36 .40 .OO 36.52 7.79 2.57 

36.42 .OO 36.59 9.72 3.31 

37.35 37.35 39.08 162.28 10.56 

39.47 .00 39.60 7.53 2.83 

AREA 

342.80 

306.30 

97.75 

348.48 

349.28 

347.85 

268.16 

185.84 

365.35 

296.56 

27% . 5 3  

273.88 

273.91 

273.79 

273.52 

237.51 

76.20 

260.04 

260.91 

283.32 

282.37 

279.99 

280.32 

243.24 

76.17 

283.74 



SECNO X L C H  E L T R D  E L L C  E L t l I N  0 CWSEL C R I W S  EG l o w  VCH A R E A  .01K 

7570.000 20.00 .00 .OO 33.31 604.00 39.49 .OO 39.61 4.43 2.82 284.93 382.01 



I a SECNO XLCH E L l R D  

157.90 55.50 

215.00 .OO 

200.00 .oo 

75.31 .OO 

144.09 57.00 

100.00 .oo 

166 .OO .OO 

1 .oo . 00 
51.00 .OO 

1.52 .OO 

20 .oo .oo 

1 .oo .oo 

289 .OO .OO 

400.00 .OO 

100.00 .OO 

197.00 .OO 

1.00 .oo 

51.00 .OO 

1 .oo .oo 

20.00 .oo 

1.00 .oo 

279.00 .OO 

400.00 .OO 

447.00 .OO 

1 .OO .oo 

51 .OO .OO 

ELLC 

53.41 

,oo 

.oo 

.oo 

53.74 

.oo 

.00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

ELNIN Q CWSEL 

45.10 604.00 52.75 

48.21 804.00 53.56 

46.31 804.00 53.73 

48.37 804.00 53.80 

45.43 504.00 54.32 

48.48 804.00 54.76 

48.54 501.00 54.87 

48.54 504.00 54.87 

48.57 504.00 54.85 

51.57 504.00 55.26 

51.55 504.00 57.03 

51.58 504.00 57.03 

51.71 504.00 57.32 

51.92 504.00 57.67 

52.12 504.00 57.95 

52.25 504.00 58.12 

52.25 504.00 53.13 

52.27 504.00 58.14 

55.23 504.00 55.93 

55.24 504.00 60.69 

55.24 504.00 60.69 

55.38 504.00 60.86 

55.58 504.00 61.10 

55.81 504.00 61.35 

55.81 504.00 61.35 

55.83 504.00 61.38 

CRIWS 

.oo 

.oo 

.oo 

.oo 

,oo 

.oo 

.oo 

.oo 

.oo 

55.28 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

55.93 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

I 

EG l0:KS VCH 

53.46 5.49 6.62 

53.75 8.35 3.55 

53.92 7.87 3.47 

53.95 1 .Ob 3.08 

54.75 2.79 5.26 

54.88 4.10 2.75 

54.95 3.04 2.25 

54.95 5.10 2.25 

55.01 7.97 2.85 

56.72 152.39 9.62 

57.16 10.19 2.91 

57.16 10.09 2.90 

57.44 5.57 2.77 

57.78 7.97 2.66 

58 .OS 7.29 2.57 

58.23 7.17 2.56 

53.23 7.21 2.56 

58.30 10.96 3.21 

60.35 154.69 9.67 

60.82 10.14 2.91 

60.33 5.98 2.90 

60.99 5.87 2.88 

61.22 5.70 2.65 

61.48 5.57 2.82 

61.48 9.39 2.83 

61.57 14.03 3.52 







19AUG93 10:14:45 PAGE 34 

SECNO XLCH ELTRO ELLC ELMIN C CWSEL CRIUS EG lOtKS VCH AHA .01K 

23048.000 1 .OO .OO .OO 6:.01 504.00 86.54 .OO 86.56 9.43 2.84 177.61 153.57 



RITTiNHOUSE CHANNEL NO. 

SUMMARY PRINTOUT TABlE 150 

SECNO Q CWSEL DIFWSP DIFWSX GIFKWS TOFWIG XLCH 

1093.000 1047.00 18.71 .OO .OO .00 86.31 .OO 

1119.000 1047.00 18.73 .OO .02 .OO 85.56 26.00 

1150.000 1047.00 18.75 .OO .02 .OO 85.61 31.30 

1450.000 1047 .OO 18.91 .OO .16 '00 85.56 $00.00 



SECNO 0 CWSEL DIFWSP 



I S E C N O  CWSE! 

3 9 . 4 9  

3 9 . 6 2  

3 9 . 7 5  

3 9 . 7 5  

3 9 . 7 7  

40.67 

4 2 . 7 9  

4 2 . 8 0  

42.97 

43.15 

43 .26  

4 3 . 2 6  

4 3 . 2 1  

4 4 . 2 4  

46 .41  

46 .41  

46 .61  

4 6 . 7 9  

46.90 

46.90 

46.92 

47 .82  

49 .94  

DIFWSP 

.oo 

.oo 

.oo 

.oo  

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.00  

DIFUSX DIFKWS 

. 3 1  .OO 

. 1 3  ' 0 0  

.13 .OO 

.oo .oo 

.02  .oo 

.YO .oo 

2 . 1 3  . 0 0  

.oo .oo 

. 1 7  .OO 

.18 .OO 

.ll .oo 

.oo .oo 

. 0 2  .oo 

. 9 5  .oo 

2 . 1 7  . O O  

.oo .oo 

. 2 1  .oo 

.18 .oo 

.ll .oo 

.oo .oo 

.02  .oo 

. 8 9  .OO 

2 . 1 3  .OO 

TOPWID XLCH 

7 3 . 4 2  2 0 . 0 0  

7 3 . 2 4  2 8 9 . 0 0  

73 .15  2 8 7 . 0 0  

73 .17  1 . 0 0  

5 9 . 7 6  5 1 . 0 0  

2 2 . 2 7  1 .OO 

73.29  20.00 

73 .39  1 . 0 0  

73 .15  3 7 9 . 0 0  

73 .00  4 0 0 . 0 0  

7 3 . 5 4  2 4 7 . 0 0  

73.50 1 . 0 0  

5 9 . 5 5  5 1  .OO 

2 1 . 7 3  1 .00  

73 .80  2 0 . 0 0  

73 .89  1 .OO 

73.55  4 7 9 . 0 0  

73 .34  4 0 0 . 0 0  

73 .20  2 4 7 . 0 0  

73 .21  1 .OO 

59.79 5 1 . 0 0  

22.27 1 .OO 

7 3 . 2 9  2 0 . 0 0  





SECNO Q C I S E L  CIFWSP DIFWSX FIFKWS TOPllID 

504.00 62 .53  .OO 1 .15 , O O  18.22 

504.00 64.29 . O O  1 .76  .00 53.59 

504 .OO 64.29 . O O  .00 . O O  53.66 

504.00 64.58 .OO .29 .OO 54 00 

504.00 64.61 . O O  .23 . O O  54.28 

504.00 65.04 . O O  .23 . O O  54.48 

504.00 65.26 . O O  .22 .OO 54.64 

504.00 65.47 . O O  .22 .OO 54.77 

504.00 65.61 .OO .14 .OO 55.13 

504.00 65.61 .00 , O O  . O O  55.16 

504.00 65.63 . O O  .Ol . O O  41.84 

504.00 66.73 .OO 1 . 1 0  .OO 18.22 

504.00 68.49 . O O  1 .76  .OO 53.50 

504.00 68.49 . D O  .OO . O O  53.59 

504.00 66.66 . O O  .17 .OO 53.86 

504.00 68.84 . O O  .18 . O O  54.07 

504.00 68.84 .00 . O O  . O O  54.07 

504.00 68.86 . O O  .02 . O O  41.34 

504.00 70.06 .OO 1 .20  .OO 18.22 

504.00 71.82 . O O  1 .76  . O O  53 .59  

504.00 71.82 . O O  .OO .OO 53.68 

504.00 72.02 .OO .20 . O O  53.85 

504.00 72.26 .OO .24 . O O  54.15 

504.00 72.51 . O O  '25 . O O  54.44 

504.00 72.51 .OO .OO . O O  54.42 

504.00 72.54 . O O  .02 .00 41.60 



'AGE 40 

DIFWSX [ 

1.14 

1.76 

.oo 

.29 

.26 

.oo 

.02 

1.17 

1.76 

.oo 

.23 

.23 



SECNO 0 CYSEL O I F W S P  DIFWSX D I F K W S  i C P S l I D  XLCH 

56.24 I  . O O  

41.48 51.00 

15.22 1 .OO 

53.59 20.00 

53.65 1 .00 

5 3 . 8 0  386.27 

41.30 50.29 

18.06 120.00 

45.S4 34.00 

50.82 480.00 

51 .78  450.00 

53.02 497.00 

5 2 . 6 3  1 .OO 

40.22 51 .00  

16.39 1 . O O  

53.39 20.00 

53.47 1 .oo 

53.75 429.00 

3 5 . 3 i  50.00 

18.06 303.18 

50.07 100.00 

61.96 100.00 



@ SUMilARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO: 2 1 0 0 . 0 0 0  PROFILE. I CRITICAL DEPTH ASSUMEO 
CAUTION SECNO- 2 1 0 0 . 0 0 0  PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 2 1 0 0 . 0 0 0  PROFILE: 1 2 0  TRIALS ATTEMPTED TO BALANCE WSEL 

WARNING SECNO; 2120.000 PROFILE- 1 CONVEYAHCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECN9- 2900.000 PROFILE. 1 CRITICAL OEPTH ASSUMEO 
CAUTION SECNO. 2 9 0 0 . 0 0 0  PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERG'l 
CAUTION SECNOr 2900.000 PROFILE. 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

WARNING SECNO- 2920.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO- 4100.000 PROFILE; 1 CRITICAL OEPTH ASSUMED 
CAUTION SECNO. 4 1 0 0 . 0 0 0  PROFILE- 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO: 4100.000 PROFILE. 1 20  TRIALS ATTEMPTEO TO BALANCE WSEL 

WARNING SECNO= 4120.000 PROFILE. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAMGE 

WARNING SECNO: 4452.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 4564.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RAi4GE 

CAUTION SECNO: 6 0 5 0 . 0 0 0  PROFILE; 1 CRITICAL DEPTH ASSUMEO 
CAUTION SECNO- 6 0 5 0 . 0 0 0  PROFILE: 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO; 6 0 5 0 . 0 0 0  PROFILE- 1 20  TRIALS ATTEMPTED TO BALANCE WSEL 

WARNING SECNO: 1 0 7 0 . 0 0 0  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO: 7550.000 PROFILE: .I CRITICAL DEPTH ASSUMED 
CAUTION SECNO: 7550.000 PROFILE: 1 PROBABLE MINIkUM SPECIFIC EHERGY 
CAUTION SECNO: 7 5 5 0 . 0 0 0  PROFILE= 1 20  TRIALS ATTEMPTEO TO BALANCE WSEL 

WARNING SECNO= 7570.000 PROFILE= 1 CONVEYANCE CHMGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 6 2 0 0 . 0 0 0  PROFILE= 1 CRITICAL OEPTH ASSUME0 
CAUTION SECNO: 8 2 0 0 . 0 0 0  PROFILE. 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO- 6 2 0 0 . 0 0 0  PROFILE= 1 20  TRIALS ATTEMPTEO TO BALANCE WSEL 

WARNING SECNO= 8 2 2 0 . 0 0 0  PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO- 9300.000 PROFILE: 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO- 9300.000 PROFILE- 1 FROEAELE MlMIMUk SPECIFIC ENERGY 
CAUTION SECNO: 9300.000 PROFILE: 1 20 TRIALS ATTEMPTEO TO B A L A K E  WSEL 

WARNING SECNO: 9 3 2 0 . 0 0 0  PROFILE. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO: 1 0 5 0 0 . 0 0 0  PROFILE- 1 CRITICAL OEPTH ASSUMEO 
CAUTION SECNO. 1 0 5 0 0 . 0 0 0  PROFILE. 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO: LO500,OOO PROFILE. 1 13 TRIALS ATTEHPTED TO BALANCE WSEL 

WARNING SECNO- 10520.000 PROFILE- 1 CONVEYANCE CHANGE OUTSIDE ACCEFIAELE RANGE 
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Appendix K 
Construction Plans 

(Alternate C with C-36 Alignment) 



ViC lN ITY  MAP 
ROT TO SCALE 

-. - 

FLOOD CONTROL DISTRICT 
OF M A R I C O P A  C O U N T Y  

ISSUED FOR PUBLIC BIDDLVG BY: 

IIM BRL%.ER - CH.4IR.MAPi 

I 

* 

DISTRICT 1 TOM FATLES 

D!STRICT 2 JIM BRS:<ER 

DISTRICT Z BETSEY iL<XLESS 

DISTRICT 4 EDWARD KIXG 

CONCEPTUAL PLANS FOR THE CONSTRUCTION OF: 
RITTENHOUSE CHANNEL - EAST MARICOPA FLOODWAY TO ELLSWORTH ROAD 

FCD CONTRACT NO. 92-13 

0 :: 0 0 N 

.+- 
11- - - - ";;----@ ----- 
I I L  I I I I 

Ik I I 

- - - e _ - - -  - - - - -  -7.- - - - ---- - - - -'- / . 
2 
O> zu zg LEGEND: KEY MAP 

' 0 "  0 .Po %3 
"0 

NOT TO SCALE 
PLAK b PmlLE SHEET W E E R  

%3 
k 2  \ I 



PRELIMINARY 
BASELINE 

4'ABt UAINTDUNCE ROAD 

NOT TO SCALE 
- 

PRELlUlWRY 
BASalNE 

NOTLPHESE L IN  
NOT SHOW 
THE RAN 

SIDE COLLECTW 
WNNEI 4'bBC MAINTENANCE ROAJ 

LOW FLOW CiANN 

MAIN CHANNEL CROSS SECTION NO. 2 
STA 50+40.71 TO STA !10+27.34 
STA 11 1+8534 TO 5TA 116+7551 

NOT TO SCALE 

PRELIMINARY 
BASELINE 

NOTE. THESE LINES ARE 
NOT WOWN 
M E  PLAN I 

SIDE WUECTOR 
CHANNEL 4'bBC MAINTENANCE ROAJ 

WIN c w a  

MAIN CHANNEL CROSS SECTION NO. 3 
STA 120+9052 TO STA 235+56.56 
STA 236i86.27 TO STA 257+00.00 
STA 260+03.18 TO STA 261+03.18 

NOT TO SCALE 
i 

1,' 8' 4' 16' 8' 4 12' 1 28' 12' , 12. 
5 THESE LINES ARE 

NOT SHOWN ON 
THE P U N  IMn ! ! , i 1 1 , , 1 ' FREEBOAR0 7 I 

CHWML / \MAIN MANW 

NOT TO SCALE 

1 2 ,  I 
1 I I 

NO. I REVISION 1 BI I DATE 



PRELIUMARY BA8CLME CURVE DATA 

CROSS SECTION NUHBER 

SHEET NUMBER 

--PEW- EXIST PETROLEUM PIPELINE 

LOPROX '?. SOUTHEW PACIFIC RR' 0 

--- --- 
PC STA 17t400D--- 

\ STA 1 0 M O  BEGIN IFCD CONTRACT NO. 92-13 

BU 
BRASS El5V 1315.16 CAP 0 INTERSECTION OF PECOS RD 

100 
-si 

SCALE IN FEET 

......... .. 
I w... 

I 

STA lO+3 TO STA ]:+SO. 

. .  . , . . .  . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . .  I 



WD CHANNEL TPANSITION R i  

CONSTRUCT 2-7*SECBC. 

. . . . . . . . . . . .  CMISiRUCT 8%6'CBC. 
. . . . . . . . . . . .  . . . .  

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

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

. . . . . . . . . . . .  
EXIST GROUND - .. - ' 

. . . . . . . . . . .  

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

. . . . . . . . . . . . .  
. , .  
. ~ .  

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

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

. . . . . . . . . . . . . . . . . . . . . .  
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I NOTEi FOR LEGEND SEE SfiEET 3. 

BU 
SRISS CAP IN MND HCLE. 
UC a INTERSECTION OF 
HAWES h RITTEWIWSE RD 
ELEV I37538 

100 0 1 0 0  200 
ib-.l=r-ild 

S t U  IN FEET 0 CONSTRUCT 0 



NOT& FM( LEGEM1 SEE SHEET 3. 
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Appendix L 
Quantity Calculations 



J 0 8  NO. 2 8  83-5 
SHEET / OF 13 
DESIGNER 1 D8T~L?k3 
CHECKER< 0 0  5 1 ~ ~ 1 ~  h / q  3 J 

G m t t  Fleming 
OF ARIZONA 

ENGINEERS & PLANNERS 

c/mr,,? #@ &rLr$bf~f /&r 8sA-b~ m / y ,  No4 a B19 z i J  
u 

s. E - - ,Ace3 - 
/ 

4/Vef/r a& /4 - S d ~ k ~ ~  1 = 907 05 x /6 4' = /‘?iiQ,~%Y : 3,4J 

- ~ e r f 7 6 ~ 2  = o7~/7,55 '~  /55' 2 3-7q,7ea - 8.6 6 

/ 

S e ~ b ~ r  3 = YOIr73 K / /8 '  = Y?, 404 /, 0 7  

5 h c h  : LYLI?,~O~')C /38,~'= 8?2,&.33= 2'0.q9 

I 

0 = 420 K /07/ = - LJY, 940 - /, 0.3 

J&/ufl 9 7@, 16' K / ~ 4 '  = 9/4 , /7b  - Z?W.?'i 
- 

stzJji.p 7 - 3 2 3 5 3 3 ' ~  , / rZ1:  3 3 0 , c c Y  = 7' 58 
/ 

S & ~ - O ~  8 = ~;7.9~6.67~ o = 256,200 = 5-88 

/ E - J e e h o ~  I = 3 3 2 7  ' 8 = 3 94, 5Bd = Y,o& 
, - s~ffm3 2 L Y ( I , Q L ' X  / o l / , b =  b63,338 - / 5 ,  23  

I - - 
J P C ~ J O , - < ~  = ni A ,-J\ : j , 2 5 y  - / . ip.- 

, 
sCL.hDn = e7 Y0,/6 F 9 5  6 = ~ 4 0 , 3 3 3  - / y , a ~  - 

5~~6~315  r & o t ) , A  % 9 3 ~ 1 ' :  5 b 7 , i / 7 5 Z  / 5  " 3  

CLIENT CP /nL 
m o d ~ T  ~ , i k o h a u r  chu n n L i  
DESIGN FOR &*~,,, k ties 



CLIENT FCD M C  
Eonnett Fleming 'PROJECT ,p~ CA.,~ house CA.' ,, M~ f SHEET 2 OF /3 

OF ARIZONA o ~ s l c ~  FOR Q u r , r \ i / + ~ ~  - In4~~3 / 13 DESIGNER 

ENGINEERS & PLANNERS CHECKER R~?S I n 4 ~ / q 7  
J 

i 

cm&nLQ Elp pofl .--- %LUA Dhroin - - - (For side cd/efc& ~ k o n - i )  

P/u, # l e d -  - 

Yt/  S,de 611-kc 4:/ f l ~ ,  c l q o n 4 c l  S/de Slope 

-Lo,., /%d C h ~ i  n n o /  

I 



CLIENT JOB NO. Z'BD 3.5 
Eonnett Fleming 'PROJECT / CL\a-+/ SHEET 3 OF )3 

OF ARIZONA DESIGN FOR c&u,d { ; f i e 5  DESIGNER I "" 3,/- 
ENGINEERS & PLANNERS CHECKER / &)5 IDATE b/q3 

6rodl(eep puma ,/3 odn ~=m/fd (~uncfrt - J) 
U n / f  TOG / 

A X ' G  C-3.21\) #fie- 

d/ f$mA 4 S &+ f-dh I 8&3 2 6 5  
00 6) @ 

S d o f i  2 , 3 ,  b,7,8 $5 / 0, 265, @b, /P 
@ 255.30 

5 e o . k o - r \  c/ B4.b $Y3  b 

5eG-A 0 A 5 5-7, q 5% 7 

AIkrnUJc 23 ~ e c - h o %  I /02- 30 G 

I 
sec+/o/r Z / a / ,  2 5 0  L7 

-GeLi/c* 3 57,q 6s 

Se~Aour 4 +5 73.9 657 



- 

B fitinnett Fleming 
OF ARIZONA 

ENGINEERS & PLANNERS 
, 

CHECKER 

I 

CLIENT F c a ~  c 
' P R ~ E C T  /ZI /& w C& unnc/ 

~ E S ~ G N  FOR Q u ~ , ,  fifh'z. 

JOE No. d 8 3 - 5 5  
SHEET 4 "13 
DESIGNER  DATE^,/^ 3 



Gannett f leming 
OF ARIZONA 

ENGINEERS & PLANNERS CHECXER / &5 ID""@Iq3 J 

4" f lB  c & h ' h m a , , C C  Eta) 
USl u m e - 
C. f=- Y' 

&/&r/ln{c /g &&on / 909,05 x /A? f %L r 3 4 3 L. : 135 

(ec { fon2  'o7Y17845 ~ / 6 1 x % ~  -- Yb72 3 5 8  

4' &cfloul  3 " Wf.73 K /A 7 . / A  = /Lo7 . - b0 

&.fson ii - 6 4 4 q 8 b G  ~ / t 7 r % . x  : 25,797 qsb 

5 - /YO f i ; f i f .  T C ~ C !  
L - 7 -~ . . 

SCL~~O*  & - 87?Oi/L1 x = 35, iL/ -- / 3 0 2  

Jec..Cro~7 - 3735.33 < / ? Y  /;2,9Y/ .- - q7 "1 

- 
~Ayt8 - 4 0  I &LO - = 1 

A/he.m,-le 8 Lbc49 t - 3337 u = 13 3 o g 
I 

=. q 7 3  

I .. " 7 
t i  6 3 ~ 1  K ' 2 .  375,3(~< - ; ; 7 

Gc$hr  3 - 777 = 3 108 = /ii5 

spc7'h~ 4 - 0 . .& .V q& = J-5, / b  / :. /3 0 2  

CLIENT FLPML 
'PROJECT ~,,q,~ J, OoSe 

o ~ s l c ~  FOR aLCCI djeS 

- 
No. 2 8 8 - 3 5  

SHEET 5 O F  , 
DESIGNER Q<. I O A T E - ~ / ~ ~  



dB E~nnett Fleming 
OF ARIZONA 

ENGINEERS & PLANNERS 

5011 G-k+ 
C. Y. - 

AIkv,-L h - S e r k o d \  : ( 8  9 @ 9 . 5 x / )  f d 7  = 3775 

- 5 4 0 -  z r (//o z 2 ~ 1 7 , ? 5  K I )  - 27  7851 

5ec-+ror. 3 = ( 7 3 ~  L / 0 / . 7 3 r , )  4 2 7  = / 0 8 7  

Scdr,, L( : ( 7 l r  6 q 4 9 . 6 6 r  I )  427 : 21,740 

5 -  5 ( 5  Y X O Y ) ) : :  A? 2 1,322 

5 e c k o q  b (54 K' 8790.110 x 1 )  f 27 I ‘ i20E) I 

7 z (57~3235.33rl) ' 3 7  6,829 

- 
S~c.4-m.. 8 ~ ( 5 7 , ~ ~ 8 ~ ( 6  6 7 ~ 1 )  2/27 - L O  10 

A l h c K n k  - S e r . k o ,  \ 2 ( 71 X 33 2 7  x I \  27 2 8,7 4 9 

Jevkoa a ' ( 5 7  r 634 1.L6 K I )  + 2 7  = 13,388 

5 c , ~ t , + 3  : (35 x 777 I )  2 2 7  = 2,4~/6 

/ ,- 
> c o t t a r  &/ \ 51 X i 5 7 5 0 ~ i ) -  27 = / b ,  b c3 

SecC-ro, 5 2 (q9 6082 K 1 )  i 2 7  : I ,  03 €5 

CLIENT FcP/yC 
PROJECT z,&~ OuSC Chknn-l 
OES~GN FOR aLa 

JOB NO. 288 3 5  
SHEET 6 OF 115 
DESIGNER 1 DATE 6/,3 
CHECKER / onrE 3 - 



CLIENT JOB NO. 835 
'Onnett Fleming j?/+bMhbU5<- c/"unne/ SHEET OF 13 

OF ARIZONA DESIGN FOR @ UUF J/ / / - r ~  DESIGNER ~ D A T E ~ / ~ Z  

ENGINEERS & PLANNERS CHECKER / WC7 ID ATE^/^> ] 

~ L e m ~  f A/hceh~B I f (2 "AC/y"&sl) - -- 

# ~ a -  

//+srmsk # S / F  s Y, 
52, '~  e - Z'o,rr /W/ - 2000 - Z Z Z  

7 3 ' ~  0 - - - 
~ O S S ~  / nun  a, - 
Gcrnrrn m- 73 ,Y 30' 2100 - 2 3  3 - 

b//s'doc+h ,PA 4f0 K 30' = / W O  
- 
/ 

O f i c n r k  B 
Zd 5 U S /  2 9 2 5  - - 5 . 7 5  - 

z , r r  

$.sa M G ~  ES, 73 u 0 - - - - - - 

& / ~ o n @  Z'J 73 w 25 ' ,025 =L 203 

A ,  4 30' /w L /& 0 - 



JOB NO. At? c3.5 
SHEET E: DF '3 
DESIGNER 1 ~ ~ ~ ~ 3 / ? ~  - 

- 
Gunnett Fleming 

OF ARIZONA 

TL PA?? 6 
PROJECT ,z/ f~,,/?~ U ~ C  rhunNe,/ 
o ~ s t ~ ~  FOR Awes {/.hts 

0 ENGINEERS & PLANNERS CHECKER 205 IDATE (b/ 7 

Cha/n L~PL (&') C h n  L l n L  G e  AS. 

Q)%muh 8, Ant e (XC} Go43 

%wer 22- 450 2 

Smscpiun pS- 650 2 

Ge/m+o/~ D, b5 t7 / 

i%uof-kA a, 400 2 

Queen Creek 28, 200 / 

#/A / n oJe Z3 

E w e r  u 
Sa554&n 2'4. 

L e r w a n f i  

/ ' 6 f PcT 

Qu e- C reek  tiJ 



Gannett Fleming 
OF ARIZONA 

ENGINEERS & PLANNERS 

L w f / a r l  Quclh.C/'ly + S / Z ~  Lef19tk Co h w ~ k  % . b ~ c ~  
(4% (e. f> ( Ibs) 

#//ernrr.Ic X1 
s u e r  &=d' / -  / u 1 x 5 '  83 98 13, b 7 5  

2 - 1 0 ~ x 4 '  e3 7 2'5,730 

5 0 ~ s a r n o n  Pd. 6 - B / U  S /  /go YW $/,5'28 
I 

/- ~ ' Y Y '  /A0 /3  ? 16, b5b 

G~rmUnrl ,ZJ k -  ~ 3 ' ~ s '  ,420 ' Y W  8f, 528 
I -  efy,' /JO' Y /k, &-A 

5 - 1 u. 3 - E ' Y  31 C-/. 171 ..-\ 7Q L. , t46 / 
- .  --' 

j - /U 'UY'  E.0 88 /A'( 832 I 

fl/&rn& B 
770036f 29. / - /o '+ -5 '  / 5 O  ' 177 &,75'0 

~ - / o ' Y Y '  ' / 5 0 t  58 b 8Y12& 

5 0 ~ 4 r i , w ~ " 7  ,zY. d-. 8 ' ~ 3  ' e6' 3 3  n7/ 3 3-2 
-/ i 

/ -  ~ " r 4 '  LO'' 73 I / ,  /oY 

.b E.'K 3 ' &? 
/ 

G t r m & ~ . t  /??, -5.2 9 5% 352. ,- E ' , / L , /  &' 7 3  //, / c 4  

Z//iy~o/d Ed, 3 - E ' X  3 ' go/ 
I / 

171 2 8, 
1 - /c (, LJ' C c OF, - 1.7 C.32 

CLIENT )=<p A?L 
'PROJECT pI+~n~oulse Chrj nx & /  

OESIGN FOR C ? L L ~ ~ . C I ~ + ~ ~ S  

JOB NO. d & 8-35 
SHEET 

DESIGNER 

'i O F / 3  

Imx"s/2s 
CHECKER a 6505 IDarE & / c I ~  



Gunnett Aeminp 
OF ARIZONA 

ENGINEERS & PLANNERS 

. TjrlpCJ& ra / Conc re* ( Heodw'r 115 /d~ch'i+ 00 $/s) 

h c a f i o , - ~  opP1?7n Ccflcr%%e. 2, LC c 3 
(C,Y<, ClbL 5 

A/Arn''& 4 

,?@we/ 2%~ d' 66 '~  */dl* 3% 2629 

J~SSO ,nqp ?Jj, 63 ' 3,0/ ao 1620 

& z / w l u c n  ZJ- b3' ~ 3 0 '  / B  /V58 

E/ /~c - .o r th  @ 38 '  f3.0' // 90 o 

" r - '3 - 

? ~ w e r  E S  5 5 / x  VO'  270 7 2  

sos-samo, &! 6 3 ' ~  30' /&A3 

6elmayq ;Pd 3 '  X 3.0' /45R 

k,//,/ls~30~4h ,d 321: 3 0 '  Ycc: 

CLIENT L D ~ C  
~ R O J E C T  chr l, 
o r s l ~ r  FOR & 6 w  J/ yks 

Jo8 No- a e 8.5 s 
SHEET /O OF /3 
DESIGNER DATE 3 1 4 - 3  imrE G (Q 3 



Gunnett Fleming 
OF ARIZONA 

ENGINEERS & PLANNERS 

a d  & f I  

h?/A~daa d - & S S ~ M C #  Tb LCIMI~ L R  ( ~ n  ly id+dM) = 450 L.F 

. &/OC?a+ldM - 

A / s ~ ~ ~ ~ J ~  Ad - E/ / !~mor fA  &QJ - /&L,F.  

Fc'P Av C 
PROJECT z / / / r d h o d  sL ~h~~~~ f 
DESIGN FOR f,,, IZ )4 /b4 

. 
Joe NO. Z SEX5 
SHEET OF 13 
DESIGNERR I DATE 3/7 3 
C H E C K E ~  RL'5 DATE b/q 5 



> 

JOB NO. 22835 
SHEET /L OF ,/3 
DESIGNER 1 OATE 3/ 4 3  
C~~ECKE< lDATE blq 9 I 

Gunnett Flpming 
OF ARIZONA 

ENGINEERS 81 PLANNERS 

& p k e  ~ y ~ r r r ~ s d o ,  p / L - k ~  j ~ o r c w ~ j  
V 

#/&r,aL A L, 25 
Secbn 5 450 

S e c + ~ ~ f i  b 1.3 

Sec%+o~\ 8 750 

a{/&/n4k B. 

S&c/%fo m 3 

SecSron 

&~.hdn 5 

CLIENT FL P P C  
zi/&,,h c/5e chG ,,,, 

o ~ s l ~ ~  FOR 
VI $ / a e ~  



Gunnett Fleming 
OF ARIZONA 

ENGINEERS & PLANNERS 

FLP ML JOBNO. Z8835 
.PRWECT Z,+& iO=se chrrnns SHEET / 3  OF /3 
~ E S ~ G U  FOR + I 4 , OESIGWER IQATE 6 / 9  3 

CHECKER ' M b 5  ~DLTE 6/47 

E . 0 .  L T d k r w l  - 

PIC--h A - 5 e c k  I = ?0q ,b5  r /64  - 3.Y2 e r r s  

Sc~ .ken  2 a Z ~ 1 1 7 . 4 5  y 16 5 = 8.60 a s r r ~ .  

Sechor 3 ' / 01 ,33  x / /8  = /,05 s c r e s  

SecCton 4 k 6YYY.b6 Y 138.q 2 20.49 * o r %  

Sec.ko, 5 : 4 2 0 ' ~  /07 '  = 4 4  9 4 0  5 , E  /.03 y c - s  

0 b '- 8740.16 >. /0q = J 0 . 9 9  c t c c e s  

SCP-+-I- 7 : 323533'y/oz z 7 , s ~  ecrcr 

sc&.,+ 8 = 2 8 U L . 6 7  Y 90' = 5 8 8  sccr,s 

Alhrwk 3-  &+on I 3 3 2 7 ' x N 8 . 6 =  q 0 6 a c r c s  

S-hofi 2 - 6 3 Y l . b ~ ~  /0q6 " /A23 0,- 

S~0fi8rt 3 = 777 ' f ' = /. 8A acnca 

&haw 4 = @790./67 9 5  6 = / 4 :  2 9  .+ern 

& f b n  5 &8 2, r 73. 6 /3.07 a c r c S .  



CLIENT CJ' A'c 2'8 835 
G l M t  Reminr PRWECT z<kr he r5c Ch a 1 SHEET OF 

OF ARIZONA O E ~ ~ G U  FOR Q - ~ 1 ~ 3 1 * . 1 y  DESIGNER z/l ( O ~ T E G ~ I ? ~  

ENGINEERS & PLANNERS . CHECKER ~ D ~ Z T E  b/qy 

GFOL*~=J R t P r e p  DOJ* d m t f i ~  . - 1/60 5 y  pec dowflcQre,*) 



limnnett Fleming 
OF ARIZONA 

ENGINEERS & PLANNERS 

d/+errza+e C 

4'' 8 ~ 9 ~  /fh/~Lnrnce 2 .  

I 

SLdla". do.) -L lz l  .Y 345/.CiL1 4-27 : /534 C.  Y. 

-$&OK N6.Z 12' x 64'7554 f 27 ' 2878 C, Y, 
I 

& ~ - / l o n  Ho 3& 2 12' f l  13 I qv, 77 2 7  : 549/ L,Y, 
.Se~.+ten f ie. 2 12' /Y,872,0 437 6610 C-Y. 

3 a o = - e -  + ( Z ' ~ & C / J ' ' ~ B C )  

I s,+,, NO, r 6 5 > 4 5  = 3 2 5  S.Y. (?C.-=C R J . >  

1 
>Ve L 2 7 3  K 2 5 '  = Z O ~  S .Y  C G c r w - , ,  R J )  

s r c & o v l  A&. 3 8 = 48' Y 3; f 2.2 320 f .Y ( E I ~ g w o r ~ h  4 Queen  ~k-2 
Scr4+,, N o .  3 f~ = 4 8 ' s  30' r I = 160 5 .  V ( Z / / s w o f v k  T-d 

Guard hsrl 

~ e r . & o a  d0.2 = 450 L , z  C a f  SOSS~--.. .+ GCC--  1 

Ckc* l&  L I + ~  G n c c  6 &A5 

5,cte, No - 4'50 (4 07 j.-!e~ 

S C C ~ O ~  A c .  2 - 1300 %. 3 3 a + c ~  

S e o k o ,  No 3R+35- 800 $4 Ll q a k s  

CLIENT FC,PH c 
PROJECT z/&.,, ,$OVJL chLI -/ 
O E ~ ~ G N  FOR a- II 1(l JrCS 

JOB N O . , 7 2  835 
SHEET / OFq 
DESIGNER &' 

O ~ T E  ~ / y  - 
CHECKER - v 1 0 4 1 ~  4/q3 



H0.Z / V C C L J ( z c (  I/ 20 cay 
P r o p  /i/u L.%U ws (6) 72. CSY 

Gunnett Fleming 
OF ARIZONA 

ENGINEERS & PLANNERS 

I544 lbs 
7 / 20 Ibs. 

CLIENT f l  c 
PWECEC' z,+j8,, ewSC C ~ O  "-/ 
D E ~ ~ G N  FOR ~ ~ ~ - 3  1 j  t C  

JOB NO. ,e 3.5 
SHEET - / o'Y 
DESIGNER J-M I="TE 6/93 . 

CHECKER Q M 5 IDATE /n / r79,  



lionnett Fleming 
OF ARIZONA 

ENGINEERS & PLANNERS 

A l f e k i c  C 
-, 

/ Z C / O C ~ ~ &  Ldnh(er//.xc ( 8'' P ~ I C ) -  

5-bob N o .  31Id3B -/SO ff l  (ej &&+-W+L> 

p.0.  LA^ ~ ~ ~ u t d  v 

. S c o . k ~ -  N o -  I = I$'/ X 3459. = 11.2 crcrcs 

Se&o.\ N o .  Z = 2 7  < 6 4  76 2 18.9 U C V ~ S  

5ee.l.c- No. 3 p  = I 7 13 Y 8 0  2- 3Y.7 a c r e s  

Jcc.~T- Ho. 314 = 1 1 2  )(. 1 ~ 8 7 2 .  z 3 8 . 2  . I C P C ~  

CLIENT /CC'P/YC 
p R ~ ~ ~ ~  ~ 1 % ~  kavse  Ch,, - / 
DESIGN FOR Qua ,, f / JI( 

- 
JOB NO. 28835 
S ~ E E T  / 0'4 
DESIGNER 

DATE ~ / 9 3  
CHECKER Rp+ IDATE I$/?? 



Gannett Fleming 
ENGNvEERS AND PLANhERS LETTER OF TRANSMITTAL 

Suite 130 
3001 East Camelback Road 
Phoenix, AZ 85016-4498 
Tel: (602) 553-8817 
Fax: (802) 553-8816 

ATTN: KO g/ rl-wuwclh I I 

WE ARE SENDING YOU 
Shop drawings 
Copy of letter 

Attached 
Prints 
Change order 

Under separate cover via ____ the following items: 
Plans Samples Specifications 

$I DE.K 

Bf 
THESE ARE TRANSMITTED as checked below 

@For approval 
W F o r  your use 
 AS reauested 

Approved as submitted O Resubmit copies for approval 
Approved as noted 0 Submi- copies for distribution 
Returned for corrections Return corrected prints 

, . 
For review and comment 
FOR BIDS DUE 19 - PRINTS S 

REMARKS 1 

COPY TO GANNETT FLEMING OF ARIZONA, INC. 

(II; 
FILE: SIGNED //- d 5  

If B ~ C O S U I B S  are not as noted. kindly nolify us at once. 



f 
SUBJECT SHEET NO OF 

Eian~ett Fleming JOB NO A # n ,  i 

AND PLANNERS BY DATE Grim BY DATE 1 

f ~ p  bnf r ic+  No. ?2'2-/3 
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II, Drainage Area and Hydrology 

A. 
Descri~tion of Drainane Area: 

The contributing drainage area of Rittenhouse Channel encompasses approximately twenty-three 
(23) square miles of mostly desert and agricultural land. Small pockets of residential, commercial 
and industrial development exist in the drainage area but these have little effect on the overall 
volume of runoff. The drainage area is bordered on the east by the CAP canal, on the north by 
the GM Proving Grounds and the Williams Air Force Base flood channels, on the south by the 
Southern Pacific Railroad track embankment and on the west by the EMF. This area slopes 
towards the west at approximately 0.36 percent and outfalls to the EMF. Existing drainage 
systems in this area consist of small roadside channels, culverts and storm drains which transport 
water to the EMF (see Table No. 1). These existing systems do not have capacity for the 100-year 
runoff and flooding has occurred for storms smaller than the 100-year event. 

Table No. 1 
Existing Culverts Along Proposed Alignment 

B. Drainarre Area Characteristics and HEC-1 Parameters: 

Location 

Power Road 

Sossaman Road 

Getmann Road 

Ellsworth Road at  Queen 
Creek School 

This area had been previously subdivided into subbasin areas in the QCADMS. Field reviews and 
200-scale contour maps were used to make minor adjustments in the drainage area boundaries . 
and routing patterns. All of the parameters used in the HEC-1 files for the QCADMS were used 
for the HEC-1 files for this study. Therefore, lag times and total runoff developed will remain 
relatively unchanged (see Table 2). The FCD has adopted the use of the 100-year 6-hour storm 
for design of flood control structures. However, the 100-year, 24-hour storm has been used in 
this study so that the study will be compatible with the QCADMS. The original analysis of this 
site did not incorporate detention areas or some of the existing culverrs. Existing tailwater ponds 
were used as detention basins but only one-half of the total capacity of the basins were assumed 
available for storm runoff retention. A large depressed area at the intersection of Ocotillo Road 
and the SPRR was also used as a detention basin. Three existing culverts under the SPRR., located 
east of the Ocotillo Road intersection carry flow south under the SPRR to Queen Creek. The 
culverts (7lUx47" CMPA) have a 60-inch equivalent diameter. An equivalent diameter indicates 
the size of a circular pipe which will have the same flow characteristics as an arched pipe. The 
equivalent "circular" diameter of the pipes has been used in the HEC-1 model to determine the 
capacity of the culverts. In conjunction with the previously mentioned detention area, the three 
culverts have adequate capacity ro pass all 100-year runoff reaching the Ocotillo Road and SPRR 
intersection to the south. 

Type 
Concrete Box Culverts 

Corrugated Metal Pipe 

Corrugated Metal Pipe 

Concrete Culvert with Inlets 

Number and Size 

3 - 3'x 10' 

36" 

36" 

24" 

- 



The fist file used 60-inch diameter culverts to determine the effect of the culverts if they were 
properly maintained (see Appendix 8). The second file used 48-inch diameter culverts to 

0 approximate the existing capacity of the clogged culverts (see Appendix C). After reviewing the 
existing field conditions, and meeting with the Town of Queen Creek, SPRR representatives and 
Maricopa County Department of Transportation representatives, the FCD determined that 
modeling the culverts as 60-inch diameter, unclogged pipes would provide an accurate model for 
determining the peak discharges for the channel design. 

The final HEC-1 design file (Appendix B) indicates that no runoff will flow from Ocotillo Road and 
the SPRR to the west. Therefore, since no runoff needs to be carried from Ocotillo Road to 
Ellsworth Road this portion of the channel design has been eliminated from the report. However, 
the HEC-1 design file also indicated a large volume of runoff concentrated at the northeast comer 
of the Queen Creek School site. Table 3 lists the runoff volumes and routes at various points in 
the drainage basin. Due to the volume of runoff and the concerns of the Town of Queen Creek 
and the School District, it was determined by the FCD that it would be appropriate to extend the 
main channel to the Queen Creek School to capture this flow and eliminate historical flooding at 
the school. 

Table 3 
Existing Runoff Data 

Concentration Point I Qloo (ds) I Discharge Route 
T)cotlllo Road and SPKR I 361 [Under SPKK to Queen Creek 

NE Comer of Queen Creek School 1 516 b e s t  to Germann and Sossaman 

Intersection of Signal Butte and 
Queen Creek Roads 

East Maricopa Floodway North of 1 1,047 /East Maricopa Floodway 

506 

Intersection of Germann and 
Sossaman Roads 

Power Road at Existing Box Culverts 

NE Comer of Queen Creek School 

813 

1,053 

Existing Power Road Boxes North of 
SPRR 

East Maricopa Floodway North of 
SPRR 



collect the sheet flow and minor concentration point runoff and convey it to the bottom of the 
main channel in riprap-lined downdrains. Riprap will also be used at the entrance and exit of all 
box culverts and drop structures. Calculations for the protection at drop structures are included 
in Appendix B. Similar protection will be used at the outlets of box culverts. 

Box culverts were sized by three methods. The first method was the use of inlet control 
nomographs prepared by the FHWA. The second method was to insert the box culvert sizes from 
the FHWA charts into the HEC-2 model (see Appendix J). The results of the model indicated that 
the proposed box culverts will function adequately. At the request of the FCD, the box culverts 
shown on the plans and used in the HEC-2 model were manually checked for outlet control. Of 
the four box culvert locations, three will have a drop at the outlet. These three box culvert 
installations will function under inlet control according to the manual calculations. The fourth 
box culvert location (Sta. 118+00 +/-) does not have a drop at the outlet and will function under 
outlet control (see Appendix C for calculation). It is interesting to note that the water surface 
elevation calculated by manual methods (54.42) is only 0.09' greater than the water surface 
elevation calculated by the HEC-2 program (54.33). Since the computer model accounts for 
upstream and downstream effects on the flow, we believe that the HEC-2 evaluation of the box 
is more reliable. Since most of the culverts will have drop structures at the outlet, the protection 
provided at the outlets will be the same as that for the drop structures. 

Although a sedimentaion analysis was not included in the scope of work, a review of the available 
data indicates that sedimentation should not be problematic. Table 2 indicates that the overland 
velocities of the runoff will be approximately 1.0 fps. With a non-erosive velocity of 
approxin~ately 3.0 fps the sediment transported to the channel at a velocity of 1.0 fps should 
remain in suspension. During minor storms flow may enter the channel with sediment then 
infiltrate into the ground before exiting the channel. In this instance, sedimentation will occur. 
For this reason, the low flow channel was designed at a width that would be easy to maintain. 

The side collector channel was sized to approximate the tailwater ditches located in this area. The 
velocity in the side collector channel must be kept above 1.0 fps to keep sediment in suspension 
and below 3 fps to prevent erosion. The downdrains for the side collector channel will be located 
at points where the contributing area will produce approximately 9 cfs of runoff during the 100 
year storm. The "County Hydraulics" manual (Item 1 above) states that low flow channel should 
have capacity for the base flows which are less than the 5-year or 10-year storm. Since most of 
the frequent discharges to this channel will be tailwater discharges, the low flow channel was 
sized to carry small volumes of runoff (12 cfs) at a velocity equal to or greater than the natural 
overland velocity of the runoff (1.0 fps). Calculations for the low flow, the side collector channel, 
and the 5-year storm flow in the channel are included in Appendix F. 

B. Alternate A-1 and Alternate B-1: EMF to Power: 

This section will run from the EMF to Power Road and will be centered approximately 175 feet 
north of the SPRR centerline. The channel will be routed around a gas pumping plant which is 
near the EMF. Since the access road for the gas facility will be blocked by the proposed channel, 
access to the facility will have to be by the channel maintenance road. (See sheet 3 of the 
Construction Plans, Appendix K.) A grouted riprap down drain will be used to prevent erosion 

@ at the confluence of the Rittenhouse channel and the EMF. 
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TABLE 5 

l lEC-2 CHANNEL DATA 

SECbIO Q VCH DEPTH 10:rKS OLJSEL BOTTOM S I D E  
WIDTH SLOPE Z 

2 8  4 
20.5 0.25 
28 4 

28 4 
28 4 
28 4 

20.5 0.25 
28 4 
28 4 

BOX 0 
EOS 0 
28 4 
28 4 

BOX 0 
BOX 0 

25 4 
19 4 
19 4 
10 4 
1 0  1.11 
10 4 
10 4 
10 4 



TABLE 5 

HEC-2 CHANNEL D A T A  

SECNO VCH 

2 .91 
2 . '90 
2.83 
3.53 
9.66 
2.91 
2.90 
2.82 
3.53 
'2.82 
2.79 
2.78 
2.98 
3.70 
9.67 
2 .91 
2.90 
2.84 
3.53 
9.66 
2.91 
2.90 
2.69 
3.62 
6.28 
3.53 
3.25 
3.12 
2.97 
3.02 
3.77 
9.97 
2.93 
2.92 
2 -89 
3.85 
6.20 
3.35 
6.42 

DEPTH 10xKS CWSEL 

75.44 
75.44 
75 .?9 
76 .01 
77.18 
78.94 
78.94 
79.55 
71.57 
80.79 
82 .63 
82.63 
82.88 
82 .91  
84.23 
85.99 
86 .OO 
86.54 
86 .56 
87.73 
89.49 
89.49 
89.73 
8'3.70 
91.72 
92.20 
92.67 
93.03 
93.39 
93.39 
93.40 
94.93. 
96.52 
96.52 
96.78 
96.74 
99.78 

100.33 
101.34 

BOTTOM SIDE 
WIDTH SLOPE Z 

10 4 
10 4 
10 4 
10 4 
10 1.11 
10 4 
10 4 
10 4 
10 '!I 
10 0 .?7 
10 
10 4 
10 4 
10 4 
10 1.11 
10 4 
10 4 
10 4 
i 0 4 
10 1.11 
10 4 
10 4 
10 4 

BOX 0 
BOX 0 

10 4 
10 4 
10 4 : 
10 4 
10 4 
10 4 
10 0.83 
10 4 
10 4 
10 4 

BOX 0 
BOX 0 

10 4 
0 1 4 



. Construction Considerations and Cost Estimates 

The construction of Alternate A, Alternate B or Alternate C will not involve any difficult 
construction methods. While a majority of the work will involve excavating, hauling, and grading, 
there will be other trades involved. Construction of the box culverts at Power, Sossarnan, 
Gemann, Ellsworth and Queen Creek Roads can be accomplished using a paved traffic detour. 
This will allow the contractor full access to the work area and reduce construction time and 
inconvenience to the public. Drop structures which may be required should be located early in 
the construction period and be built before the channel excavation is completed to reduce the 
possibility of damage from runoff. 

B. Maintenance: 

Maintenance of this channel will mainly involve weed control. Although the Mannings "n" value 
for this channel assumed some vegetation, a periodic mowing schedule should be developed to 
prevent trees or large amounts of brush from developing. Removal of sediment will be required 
after heavy stoms until the drainage area has lost its predominantly agricultural characteristic. 
Although the inlets and outlets to the box culverts will be protected from erosion, a yearly 
inspection should be made to codrm that the systems are functioning, as required. 

C. ' Cost Estimates: 

Unit prices used for the cost estimates were obtained from Means, ADOT and previous 
construction projects designed by Gannett Fleming. When cost data was not available, 
engineering judgement was used. Unit prices for 15 items were previously submitted to FCD for 
review and requested changes have been incorporated into the estimates. Maintenance costs have 
been calculated based on the present value for 20 years of maintenance at an interest rate of 
3.5%. The unit price for maintenance was corrected based on formulas and interest tables in the 
"Civil Engineering Reference Manual", by Michael R. Lindeburg, P.E. Table 2 lists the project cost 
for each alternate section and a total for each channel alternate. The cost estimates corresponding 
to the various alternates follow. 



GANNET FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX, AZ. 85016-4498 

TABLE 6 

AUGUST 30.1993 

COST ESTIMATE SUMMARY 
RITTENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

ALTERNATE A-I  

ALTERNATE A-2 

ALTERNATE A-3 

ALTERNATE A-4 

ALTERNATE A-5 

- ALTERNATE C-2 INCLUDES THE ENTIRE CHANNEL LENGTH OF ALTERNATES A-2 & A-3 OR 8-2 & 8-3. 

** - ALTERNATE C-3 INCLUDES THE ENTIRE CHANNEL LENGTH OF ALTERNATES A-4 & A-5 OR 8-4 & 8-5 

TOTAL $5,705,928.05 

$980,238.61 

$1.485.502.77 

$555,907.80 

$1.522.019.98 

$1,162.258.89 

TOTAL $5,840,619.19 TOTAL $5.016.168.71 

. ALTERNATE 8-1 

ALTERNATE 8-2 

ALTERNATE 8-3 

ALTERNATE 8-4 

ALTERNATE 6-5 

TOTAL $4.898.960.63 

$1,015,798.61 

$1.324.691.16 

$51 2,638.05 

$1.708.444.98 

$1.279.046.39 

ALTERNATE C-1 

* 
ALTERNATE C-2 

** 
ALTERNATE 

C-3A 

$948,629.32 

$1,496,888.22 

$2.570.651 .I7 

ALTERNATE C-1 

* 
ALTERNATE C-2 

** 
ALTERNATE 

C-38 

$948.629.32 

$1,496,888.22 

$2.453.443.09 



GANNETT FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 

AUGUST 30.1993 

PHOENIX. AZ. 85016-4498 

ALTERNATE A- I 
RITTENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

201 -1 CLEARING AND GRUBBING (FOR I I ESTIMATES ONLY, NOT A BID ITEM) i A C  1 2 1  
EXCAVATION (INCLUDING HAUL 
FOR DISPOSAL) I cy  I 42200 1 

ITEM 

1220-1 1 GROUTED RIPRAP DOWN DRAINS l S Y  I 

UNIT DESCRIPTION 

220-2 GROUTED RIPRAP (DROP I I STRUCTURES OR BANK PROTECTION) I Sy 

I 2300 I 

QUANTITY 

1310-1 1 4" ABC MAINTENANCE ROAD I CY 
(312-1 1 SOIL CEMENT LINING ( 1.0') I CY 

0 
336-1 PAVEMENT (2"AC/4"ABC) SY 

415-1 GUARD RAIL LF 

420-1 CHAIN LINK FENCE ( 6 ' )  LF 

420-2 CHAIN LINK FENCE GATES (UP TO 18') EA 

STRUCTURAL CONCRETE ( FOR 
BOX CULVERTS) I cy 

1505-2 ( REBAR (FOR BOX CUVERTS) I LB 
505-3 STRUCTURAL CONCRETE ( FOR I I MISC. ITEMS) 

1505-41 REBAR (FOR MISC. ITEMS) I LB 
505-5 REPLACE IRRIGATION DITCHES I I (CONCRETE) 

610-1 WATERLINE RELOCATION (8" PVC) 1 1  PURCHASE ROW 

I I MAlNTENAhCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE ) 

@ FILE = ALTACOST 

SUBTOTAL 

PRICE I TOTAL 
PRICE 1 

TOTAL $980.238.61 
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ALTERNATE A-2 
RIllENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

201 -1 CLEARING AND GRUBBING (FOR I I ESTIMATES ONLY, NOT A BID ITEM) 

ITEM 

215-1 EXCAVATION (INCLUDING HAUL I 1  FOR DISPOSAL) 

DESCRIPTION 

1220-1 / GROUTED RIPRAP DOWN DRAINS 

GROUTED RIPRAP (DROP 
STRUCTURES OR BANK PROTECTION) 

310-1 

312- 1 

4" ABC MAINTENANCE ROAD 

SOIL CEMENT LINING ( 1.0 ') 

505-1 STRUCTURAL CONCRETE ( FOR I  I BOX CULVERTS) 

420-1 

420-2 

(505-21 REBAR (FOR BOX CUVERTS) 

336-1 

415-1 

CHAIN LINK FENCE (6 ' )  

CHAIN LINK FENCE GATES (UP TO 18') 

505-3 STRUCTURAL CONCRETE ( FOR I I MISC. ITEMS) 

PAVEMENT (2"AC/4"ABC) 

GUAW RAIL 

1505-41 REBAR (FOR MISC. ITEMS) 

505-5 REPLACE IRRIGATION DITCHES 1 I  (CONCRETE) 

1 I MAlNTEhANCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE ) 

610-1 

a 
FILE = ALTACOST 

WATERLINE RELOCATION (8' PVC) 

PURCHASE ROW 

AUGUST 30. 1993 

UNIT 

AC 

CY 

SY 

SY 

CY 

CY 

SY 

LF 

LF 

EA 

CY 

LB 

CY 

LB 

LF 

LF 

Ac 

LF 

TOTAL 
PRICE PRICE 1 QUANTIW 

21.5 

88200 

340 

550 

1020 

22827 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

21.5 

6850 

SUBTOTAL 

CONTINGENCIES (25%) $297.100.55 

TOTAL $1.485.502.77 
1 



GANNElT  FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX. AZ. 85016-4498 

ALTERNATE A-3 
RITENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

AUGUST 30. 1993 

I ITEM / DESCRIPTION 

215-1 EXCAVATION (INCLUDING HAUL I I FOR DISPOSAL) 

201 -1 

1220-1 1 GROUTED RIPRAP DOWN DRAINS 

CLEARING AND GRUBBING (FOR 
ESTIMATES ONLY. NOTA BID ITEM) 

220-2 GROUTED RIPRAP (DROP I I STRUCTURES OR BANK PROTECTION) 

/ 310-1 1 4"ABC MAINTENANCE ROAD 

1312-1 1 SOIL CEMENT LINING ( 1.0 ') 

1420-1 1 CHAIN LlNK FENCE (6')  

1420-2 ( CHAIN LlNK FENCE GATES (UP TO 18') 

505-1 STRUCTURAL CONCRETE ( FOR I I BOX CULVERTS) 

336-1 

415-1 

1505-2 / REBAR (FOR BOX CUVERTS) 

PAVEMENT (2"AC/4"ABC) 

GUARD RAIL 

505-5 REPLACE IRRIGATION DITCHES I I (CONCRETE) 

505-3 

505-4 

1610-1 1 WATERLINE RELOCATION (8' PVC) 

STRUCTURAL CONCRETE ( FOR 
MISC. ITEMS) 

REBAR (FOR MISC. ITEMS) 

I I PURCHASE ROW 

I I MAINTENANCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE ) 

UNlT 

AC 

CY 

SY 

SY 

CY 

CY 

SY 

LF 

LF 

EA 

CY 

LB 

CY 

LB 

LF 

LF 

Ac 

LF 

QUANTITY UNlT 
PRICE 

TOTAL 
PRICE 

FILE = ALTACOST 

SUBTOTAL $444.726.24 

CONTINGENCIES (25%) $111.181.56 

TOTAL $555.907.80 





GANNETT FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX. AZ. 85016-4498 

ALTERNATE A-5 
RITIENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

201-1 CLEARING AND GRUBBING (FOR I 1  ESTIMATES ONLY. NOT A BID ITEM) 

EXCAVATION (INCLUDING HAUL 
FOR DISPOSAL) 

ITEM 

1220- 1 1 GROUTED RIPRAP DOWN DRAINS 1 SY 

UNIT DESCRIPTION 

GROUTED RIPRAP (DROP 
STRUCTURES OR BANK PROTECTION) 

QUANTITY 

(310- 1 ( 4" ABC MAINTENANCE ROAD I CY 
1312-1 ( SOILCEMENT LINING ( 1.0') I CY 

PAVEMENT (2*AC/4"ASC) 

GUARD RAIL 

STRUCTURAL CONCRETE ( FOR 
BOX CULVERTS) 

420-1 

420-2 

1505-2 1 REBAR (FOR BOX CUVERTS) I LB 

CHAIN LINK FENCE ( 6' ) LF 

CHAIN LINK FENCE GATES (UPTO 18') EA 

505-3 STRUCTURAL CONCRETE ( FOR I I MISC. ITEMS) 

REBAR (FOR MISC. ITEMS) 

505-5 REPLACE IRRIGATION DITCHES I I (CONCRETE) 

1610-1) WATERLINE RELOCATION (8' PVC) I LF / I PURCHASE ROW I AC 

I I MAINTENANCE ( PRESENTVALUE 
FOR 20 YEARS OF MAINTENANCE) I 

AUGUST 30. 1993 

TOTAL 
PRICE PRICE 

flLE = ALTACOST 

SUBTOTAL $929.807.1 1 

$232,451.78 

TOTAL $1,162.258.89 



GANNETT FLEMING 
3001 E. CAMELBACK ROAD 

AUGUST 30, 1993 

SUITE 130 
PHOENIX. AZ. 85016-4498 

ALTERNAE B-1 
RITIENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

@ FILE = ALTBCOST 

CONTlNGENClES (25%) $203.159.72 

TOTAL $1 -01 5,798.61 

TOTAL 
PRICE 

$9.000.00 

$216.800.00 

$9.300.00 

$76.830.00 

$9.000.00 

$174.980.00 

$2,600.00 

$0.00 

$5,400.00 

$1,600.00 

$1 26.225.00 

$38.150.00 

$4.620.00 

$735.00 

$0.00 

$0.00 

$90.000.00 

$47.398.89 

$812.638.89 

ITEM 

201 -1 

215-1 

220-1 

220-2 

310-1 

312-1 

336- 1 

415-1 

420-1 

420-2 

505-1 

505-2 

505-3 

505-4 

505-5 

610-1 

QUANTITY 

9 

54200 

31 0 

2561 

500 

8749 

325 

0 

450 

2 

765 

109000 

28 

2100 

0 

0 

9 

3330 

SUBTOTAL 

UNIT 
PRICE 

1000.00 

4.00 

30.00 

30.00 

18.00 

20.00 

8.00 

15.00 

12.00 

800.00 

165.00 

0.35 

165.00 

0.35 

20.00 

30.00 

10000.00 

14.2339 

DESCRIPTION 

CLEARING AND GRUBBING (FOR 
ESTIMATES ONLY. NOTA BID ITEM) 

EXCAVATION (INCLUDING HAUL 
FOR DISPOSAL) 

GROUTED RIPRAP DOWN DRAINS 

GROUTED RIPRAP (DROP 
STRUCTURES OR BANK PROTECTION) 

4" ABC MAINTENANCE ROAD 

SOIL CEMENT LINING ( 1.0 ') 

PAVEMENT (2"AC/4"ABC) 

GUARD RAIL 

CHAIN LINK FENCE (6') 

CHAIN LINK FENCE GATES (UPTO 18') 

STRUCTURAL CONCRETE ( FOR 
BOX CULVERTS) 

REBAR (FOR BOX CUVERTS) 

STRUCTURAL CONCRETE ( FOR 
MISC. ITEMS) 

REBAR (FOR MISC. ITEMS) 

REPLACE IRRIGATION DITCHES 

WATERLINE RELOCATION (8' PVC) 

PURCHASE ROW 

MAINTENANCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE ) 

UNIT 

AC 

CY 

SY 

SY 

CY 

CY 

SY 

LF 

LF 

EA 

CY 

LB 

CY 

LB 

LF 

LF 

Ac 

LF 



GANNElT FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX. AZ. 85016-4498 

- 
ITEM 

ALTERNATE 8-2 
RIllENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

DESCRIPTION 

CLEARING AND GRUBBING (FOR 
ESTIMATES ONLY. NOTA BID ITEM) 

EXCAVATION (INCLUDING HAUL 
FOR DISPOSAL) 

GROUTED RlPRAP DOWN DRAINS 

GROUTED RlPRAP (DROP 
STRUCTURES OR BAhK PROTECTlOh) 

4" ABC MAINTENANCE ROAD 

SOILCEMENT LINING ( 1.0') 

PAVEMENT (2"ACI4"ABC) 

GUARD RAIL 

CHAIN LlNK FENCE ( 6') 

CHAIN LlNK FENCE GATES (UPTO 18') 

STRUCTURAL CONCRETE ( FOR 
BOX CULVERTS) 

REBAR (FOR BOX CUVERTS) 

STRUCTURAL CONCRETE ( FOR 
MISC. ITEMS) 

REBAR (FOR MISC. ITEMS) 

REPLACE IRRIGATION DITCHES 

WATERLINE RELOCATION (8" PVC) 

PURCHASE ROW 

MAINTENANCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE ) 

PRICE 

x 
SUBTOTAL 

TOTAL 
PRICE 

CONTINGENCIES (25%) $264.938.23 

TOTAL $1.324.691.16 

flLE I ALTBCOST 



GANNETr FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX. AZ. 85016-4498 

ALTERNATE 8-3 
RITENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

201 -1 CLEARING AND GRUBBING (FOR I I I A C  I 2 
ESTIMATES ONLY. NOTA BID ITEM) 

215-1 EXCAVATION (INCLUDING HAUL I I FOR DISPOSAL) I cy 

ITEM 

1220-1 1 GROUTED RIPRAP DOWN DFAINS / SY 

UNIT DESCRIPTION 

GROUTED RIPRAP (DROP 
STRUCTURES OR BANK PROTECTION) 

QUANTITY 

310-1 4" ABC MAINTENANCE ROAD 

312-1 SOILCEMENT LINING ( 1.0') I I 

1420-21 CHAIN LINK FENCE GATES (UP TO 18') EA I 
505- 1 STRUCTURAL CONCRETE ( FOR I I BOX CULVERTS) 1 Cy 

1505-2 1 REBAR (FOR BOX CUVERTS) I 

336- 1 

415- 1 

420-1 

505-3 STRUCTURAL CONCRETE ( FOR I I MISC. ITEMS) 

PAVEMENT (2"AC/4'ABC) 

GUARD RAIL 

CHAIN LINK FENCE ( 8 ' )  

(610-1 ( WATERLINE RELOCATION (8' PVC) 

505-4 

505-5 

I I PURCHASE ROW 

REBAR (FOR MISC. ITEMS) 

REPLACE IRRIGATION DITCHES 

MAINTENANCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE) 

UNlT 
PRICE 

TOTAL 
PRICE 

@ FILE = ALTBCOST 

SUBTOTAL $410.1 10.44 

CONTINGENCIES (25%) $102.527.61 

TOTAL $512.638.05 



GANNETT FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX. AZ. 85016-4498 

- 
ITEM 

- 
201-1 

215-1 

220-1 

220 - 2 

310-1 

312-1 

336-1 

415-1 

420- 1 

420 - 2 

505-1 

505-2 

505-3 

505-4 

505 - 5 

610-1 

ALTERNATE 8-4 
RlllENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

DESCRIPTION 

CLEARING AhD GRUBBING (FOR 
ESTIMATES ONLY. NOTA 810 ITEM) 

EXCAVATION (INCLUDING HAUL 
FOR DISPOSAL) 

GROUTED RIPRAP DOWN DRAINS 

GROUTED RIPRAP (DROP 
STRUCTURES OR BANK PROTECTION) 

4" ABC MAINTENANCE ROAD 

SOILCEMENT LINING ( 1.0 ') 

PAVEMENT (2"AC/4"ABC) 

GUARD RAIL 

CHAIN LlNK FENCE ( 6') 

CHAIN LlNK FENCE GATES (UPTO 18') 

STRUCTURAL CONCRETE ( FOR 
BOX CULVERTS) 

REBAR (FOR BOX CUVERTS) 

STRUCTURAL CONCRETE ( FOR 
MISC. ITEMS) 

REBAR (FOR MISC. ITEMS) 

REPLACE IRRIGATION DITCHES 

WATERLINE RELOCATION (8' PVC) 

PURCHASE ROW 

MAINTENANCE ( PRESENTVALUE 
FOR 20 YEARS OF MAINTENANCE ) 

- 
UNlT 

-- 

AC 

CY 

SY 

SY 

CY 

CY 

SY 

LF 

LF 

E 3  

CY 

LB 

CY 

LB 

LF 

LF 

Ac 

LF 

QUANTITY UNlT 
PRICE 

AUGUST 30, 1993 

TOTAL 
PRICE 

0 FILE = ALTBCOST 

SUBTOTAL 61,366,755.98 

CONTINGENCIES (25%) $341.689.00 

TOTAL $1,708,444.98 



GANNElT FLEMING 
SO01 E. CAMELBACK ROAD 

AUGUST 30. 1993 

SUITE 130 
PHOENIX. AZ. 85016-4498 

ALTERNATE 8 -5 
RITENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

/ ITEM I DESCRIPTION 

201 -1 CLEARING AND GRUBBING (FOR I I ESTIMATES ONLY. NOT A BID ITEM) I A C I  l3.l1 

215-1 EXCAVATION (INCLUDING HAUL 1 I I cy  I 92800 
FOR DISPOSAL) 

1220-1 1 GROUTED RIPRAP DOWN DRAINS / SY ( 660 / 
220-2 GROUTED RIPRAP (DROP I I STRUCTURES OR BANK PROTECTION) I sy I I 

1310- 1 1 4" ABC MAINTENANCE ROAD ICY  I 
1312-1 1 SOIL CEMENT LINING ( 1.0 '1 ICY  I 11038 1 
1336-1 ( PAVEMENT ( W A ,  

(420-2 1 CHAIN LINK FENCE GATES (UP TO 18') 

415-1 

420-1 

STRUCTURAL CONCRETE ( FOR 
BOX CULVERTS) 

GUARD RAIL 

CHAIN LINK FENCE ( 6') 

1505-2 1 REBAR (FOR BOX CUVERTS) 1 LB 1 41500 / 
505-3 STRUCNRAL CONCRETE ( FOR I I MEC. ITEMS) I c y  I l1 I 
505-4 REBAR (FOR MISC. ITEMS) 900 

505-5 REPLACE IRRIGATION DITCHES I 1  
1610-1 I WATERLINE RELOCATION (a* PVC) I LF 1 120 1 
( 1 PURCHASE ROW / Ac 1 13.1 / 
I I MAINTENANCE ( PRESENT VALUE 

FOR 20 YEARS OF MAINTENANCE) I LF I 6080 1 

FILE = ALTBCOST 

SUBTOTAL 

I TOTAL 
PRICE PRICE 1 

CONTINGENCIES (25%) $255.809.28 

TOTAL $1.279.046.39 



GANNElT  FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX. AZ. 85016-4498 

ALTERNATE C- 1 
RITTENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

I ITEM / DESCRIPTION 

201-1 CLEARING AND GRUBBING (FOR I I ESTIMATES ONLY. NOT A BID ITEM) 

EXCAVATION (INCLUDING HAUL 
FOR DISPOSAL) 

1220-1 1 GROUTED RlPRAP DOWN DRAINS 

220-2 GROUTED RlPRAP (DROP I I STRUCTURES OR BANK PROTECTION) 

1310-1 ( 4" ABC MAINTENANCE ROAD 

1336- 1 1 PAVEMENT (2"AC/4"ABC) a 1415-1 1 GUARD RAIL 

1420-1 1 CHAIN LINK FENCE (6 ' )  

1420-21 CHAIN LINK FENCE GATES (UPTO 18') 

( FOR 
BOX CULVERTS) 

1505-2 1 REBAR (FOR BOX CUVERTS) 

STRUCTURAL CONCRETE ( FOR 
MISC. ITEMS) 

1505-4 1 REBAR (FOR MISC. ITEMS) 

505-5 REPLACE IRRIGATION DITCHES I I (CONCRETE) 

6 1 0 -  1 WATERLINE RELOCATION (8' PVC) 

I 1 PURCHASE ROW 

I I MAINTENANCE ( PRESENT VALbE 
FOR 20 YEARS OF MAINTENANCE ) 

AUGUST 30. 1993 

UNlT 

AC 

CY 

SY 

SY 

CY 

SY 

LF 

LF 

E A 

CY 

LB 

CY 

LEI 

LF 

LF 

Ac 

LF 

TOTAL 
PRICE 1 

0 FILE = ALTACOST 

QUANTITY 

10 

951 00 

900 

2738 

1534 

325 

0 

450 

2 

207 

32080 

92 

7090 

0 

0 

11 

3450 

SUBTOTAL $758.905.46 

CONTINGENCIES (25%) $1 89.725.86 

TOTAL $948,629.32 

UNlT 
PRICE 

1000.00 

4.00 

30.00 

30.00 

18.00 

8.00 

15.00 

12.00 

800.00 

165.00 

0.35 

165.00 

0.35 

20.00 

30.00 

10000.00 

14.2339 



GANNETT FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 130 

AUGUST 30. 1993 

PHOENIX. AZ. 85018-4498 

ALTERNATE C-2 
RITTENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

201 -1 CLEARING AND GRUBBING (FOR I I I Ac i 17 
ESTIMATES ONLY. NOT A BID ITEM) 

EXCAVATION (INCLUDING HAUL ICY 1 136000 
FOR DISPOSAL) 

1220-1 1 GROUTED RIPRAP DOWN DRAINS I S Y I  1800 

220-2 GROUTED RIPRAP (DROP I I isy I 3453 
STRUCTURES OR BANK PROTECTION) 

1310-1 1 4"ABC MAINTENANCE ROAD I C Y  I 2878 

1336-1 / PAVEMENT (2"AC/4'ABC) I S Y  I 203 

415-1 GUARD RAIL 

@ 420-1 CHAIN LINK FENCE ( 6 ' )  

1420-2 / CHAIN LINK FENCE GATES (UP TO 18') EA I I 3 

505-1 STRUCTURAL CONCRETE ( FOR I I I cy  I 383 
BOX CULVERTS) 

STRUCTURAL CONCRETE ( FOR Icy  I 102 
MISC. ITEMS) 

(505-4 1 REBAR (FOR MISC. ITEMS) I LB 1 8664 

505-5 REPLACE IRRIGATION DITCHES LF 450 
(CONCRETE) 

610-1 WATERLINE RELOCATION (8' PVC) LF 0 

I I PURCHASE ROW I A C  / 19 

I I MAINTENANCE ( PRESENT VALUE I L r  I 6480 
FOR 20 YEARS OF MAINTENANCE) 

UNlT 
PRICE 

TOTAL 
PRICE I 

SUBTOTAL $1,197,510.57 

CONTINGENCIES (25%) $299.377.64 

TOTAL $1.496.888.22 

0 FILE = ALTCCOST 



G A N N m  FLEMING 
3001 E. CAMELBACK ROAD 
SUITE 1.0 . - -  
PHOENIX. AZ. 8501 6-4498 

ALTERNATE C-3A 
RITENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

I ITEM I DESCRIPTION 

201 -1 CLEARING AND GRUBBING (FOR 1 I 35 
ESTIMATES ONLY. NOT A BID ITEM) 

215-1 EXCAVATION (INCLUDING HAUL I I FOR DISPOSAL) I CY I 232534 

1220-1 1 GROUTED RIPRAP DOWN DRAINS / SY I 2700 

220-2 GROUTED RIPRAP (DROP SY 6207 
STRUCTURES OR BANK PROTECTION) 

UNlT 
PRICE 

TOTAL 
PRICE 

$35.000.00 

1310-1 1 4' ABC MAINTENANCE ROAD ICY  I 6610 ( 18.00 ( $118.980.00 ( I 
1336-1 1 PAVEMENT (Z"ACI4"ABC) I sy  I 160 1 8.00 1 $1.280.00 1 I 

a 
505-1 

415-1 

420-1 

420-2 

505-2 

505-3 

505-4 

505-5 

610-1 

MAINTENANCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE) I I 

STRUCTURAL CONCRETE ( FOR 
BOX CULVERTS) 

SUBTOTAL $2,056,520.93 

CONTINGENCIES (25%) $514,130.28 

TOTAL 52.570.651.17 

GUARD RAIL 

CHAIN LINK FENCE ( 6') 

CHAIN LlNK FENCE GATES (UPTO 18') 

$380.000.00 / 

REBAR (FOR BOX CUVERTS) 

STRUCTURAL CONCRETE ( FOR 
MISC. ITEMS) 

REBAR (FOR MISC. ITEMS) 

REPLACE IRRIGATION DITCHES 
(CONCRETE) 

WATERLINE RELOCATlON (8' PVC) 

FILE = ALTCCOST 

LF 

LF 

EA 

CY 

10000.00 / 

LB 

CY 

LB 

LF 

LF 

I I PURCHASE ROW I A c  

156 

I 38 1 



GANNElT  FLEMING AUGUST 30. 1993 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX, AZ. 85016-4498 

ALTERNATE C-38 
RITTENHOUSE ROAD CHANNEL 

DESIGN STUDY 
FCDMC CONTRACT NO. 92-13 

CONTINGENCIES (25%) $490.688.62 

TOTAL 52.453.443.0s 
flLE = ALTCCOST 

36 

I 

TOTAL 
PRICE 

$31.000.00 

$865.592.00 

$81,000.00 

$186,210.00 

$1 07.838.00 

$2.560.00 

$0.00 

$9,600.00 

$3,200.00 

$51.480.00 

$17.650.50 

$30.195.00 

$4,956.00 

$26.000.00 

$3.600.00 

$350,000.00 

$191,872.97 

$1,962.754.47 

QUANTITY 

31 

21 6398 

2700 

6207 

5991 

320 

0 

800 

4 

312 

50430 

183 

14160 

1300 

120 

35 

13480 

SUBTOTAL 

UNIT 

AC 

CY 

SY 

SY 

CY 

SY 

LF 

LF 

EA 

CY 

LB 

CY 

LB 

LF 

LF 

Ac 

LF 

ITEM 

201 -1 

215-1 

220-1 

220-2 

310-1 

336-1 

415-1 

420-1 

420-2 

505-1 

505-2 

505-3 

505-4 

505-5 

610-1 

UNIT 
PRICE 

1000.00 

4.00 

30.00 

30.00 

18.00 

8.00 

15.00 

12.00 

800.00 

165.00 

0.35 

165.00 

0.35 

20.00 

30.00 

10000.00 

14.2339 

DESCRIPTION 

CLEARING AND GRUBBING (FOR 
ESTIMATES ONLY, NOTA BID ITEM) 

EXCAVATION (INCLUDING HAUL 
FOR DISPOSAL) 

GROUTED RIPRAP DOWN DRAINS 

GROUTED RIPRAP (DROP 
STRUCNRES OR BANK PROTECTION) 

4" ABC MAINTENANCE ROAD 

PAVEMENT (2"AC/4"ABC) 

GUARD RAIL 

CHAIN LINK FENCE (6') 

CHAIN LINK FENCE GATES (UP TO 18') 

STRUCTURAL CONCRETE ( FOR 
BOX CULVERTS) 

REBAR (FOR BOX CUVERTS) 

STRUCNRAL CONCRETE ( FOR 
MISC. ITEMS) 

REBAR (FOR MISC. ITEMS) 

REPLACE IRRIGATION DITCHES 
(CONCRETE) 

WATERLINE RELOCATION (8" PVC) 

PURCHASE ROW 

MAINTENANCE ( PRESENTVALUE 
FOR 20YEARS OF MAINTENANCE) 



r 

GANNETT FLEMING MARCH 16,1994 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX, AZ. 85016-4498 

90% ENGINEERS ESTIMATE 

"A' 
RITTENHOUSE ROAD CHANNEL 
Sta 6+75.00 to Sta 232+81.81 

FCDMC CONTRACT NO. 32-2 

ITEM 

215-1 

220-1 

220-2 

310-1 

336- 1 

415-1 

420- 1 

1420-2 

421 -1 

505- 1 

505-2 

505-3 

505-4 

505-5 

505-6 

FILE = RIT9OEST.WKl 

DESCRIPTION 

EARTHWORK FOR OPEN CHANNELS 
( INCLUDING HAUL FOR DISPOSAL) 

GROUTED RIP RAP 
( FOR DOWNDRAINS ) 

GROUTED RIPRAP (DROP STRCTURES 
OR CHANNEL PROTECTION) 

C ABC MAINTENANCE ROAD 

PAVEMENT (2AC14"ABC) 

GUARD RAIL 

CHAIN LINK FENCE ( 6' ) 

12' CHAIN LINK FENCE GATES 
( 2  - 6' GATES) 

4 STRAND RARBLESS WIRE FENCE 

STRUCTURAL CONCRETE ( FOR 
BOX CULVERTS) 

REBAR (FOR BOX CUVERTS) 

STRUCTURAL CONCRETE ( FOR 
DROP STRUCTURES ) 

REBAR (FOR DROP STRUCTURES ) 

CATCH BASIN, MAG STD. DET. 535, 
TYPE F (INCLUDING FRAME & GRATE ) 

REPLACE IRRIGATION DITCHES 
(CONCRETE)(MAY BE COMPLETED 
BY OTHERS) 

UNIT 

i CY 

SY 

SY 

CY 

SY 

LF 

LF 

E A 

LF 

CY 

LB 

CY 

LB 

EA 

LF 

QUANTITY 

403,786 

2,784 

16,537 

3,224 

230 

526.4 

61 0 

7 

27,070 

989 

139,631 

694.2 

42,770 

1 

1,905 

, 

, 

1 

UNIT 
PRICE 

4.00 

30.00 

30.00 

18.00 

8.00 

15.00 

12.00 

800.00 

3.00 

175.00 

0.40 

175.00 ' 
0.40 

1000.00 

20.00 

TOTAL 
PRICE 

$1,615,144.00 

$83,520.00 

$496,110.00 

$58,032.00 

$1 ,&10.00 

$7,896.00 

$7,320.00 

$5,600.00 

$81,210.00 

$173,075.00 

$55,852.40 

$1 21,485.00 

$17,108.00 

$1,000.00 

$38,100.00 



SUBTOTAL 

GANNETT FLEMING MARCH 16,1994 
3001 E. CAMELBACK ROAD 
SUITE 130 
PHOENIX, AZ. 85016-4498 

90% ENGINEERS ESTIMATE 
RITTENHOUSE ROAD CHANNEL 
Sta 6+75.00 to Sta 232+81.81 
FCDMC CONTRACT NO. 92-13 

CONTINGENCIES (10%) $277,732.74 

CONSTRUCTION TOTAL $3,055,060.14 

ADDITIONAL CHANNEL COSTS 

QUANTITY 

52 

7 0 

? O 

499 

UNIT 

LF 

LF 

LF 

LF 

ITEM 

610-1 

618-1 

618-2 

618-3 

DESCRIPTION 

WATERLINE RELOCATION (8" PVC) 

12" RGRCP IRRIGATION LINE 

24" RGRCP IRRIGATION LINE 

24"CMP 

GRAND TOTAL $3,966,845.92 

UNIT 
PRICE 

30.00 

0.00 

0 

25.00 

NOTE - THIS ESTIMATE DOES NOT INCLUDE 
THE AREA EAST OF ELLSWORTH RD. 

TOTAL 
PRICE 

$1,560.00 

$0.00 

$0.00 

$12,475.00 

PURCHASE ROW 

MAINTENANCE ( PRESENT VALUE 
FOR 20 YEARS OF MAINTENANCE ) 

FILE = RITSOEST 

59 

22,607 

Ac 

LF 

10000.00 

14.2339 

$590,000.00 

$321,785.78 
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m: 

Hydraulic Calculations: 
Revisions to 

Final Conceptual Design Report 
For Rittenhouse Road Channel From 

Signal Butte Road to the 
East Maricopa Floodway 

FCDMC Contract No. 92-13 

Prepared and Submitted By: 

Gannett Fleming, Inc. 
3001 East Camelback Road, Suite 130 

Phoenix, Az 85016-4498 
GF Job No. 28835 

March 1994 



0 Two categories of revisions have been made to the Final Conceptual Design Report at 
the 90% plan submittal stage: (1) those requested by the Flood Control District (FCD) and 
(2) those intended to improve the constructability and operation of the channel. The 
revisions are as listed and described below. 

Stationinq 

The stationing was revised so that Sta. 10+00 Construction Centerline would 
be opposite of Sta. 10+00 Project Control Line. Therefore the stations used 
for the section numbers in the HEC-2 file have been revised. 

I Intersection of the Rittenhouse Channel and the East Maricooa Floodwav 

A drop structure has been added at Sta. 8+00 to reduce the energy of the 
Rittenhouse Channel flows and to increase the available flow area. This will 
develop a slower velocity in the Rittenhouse Channel as it enters the East 
Maricopa Floodway and therefore reduce turbulence in the area. 

DroD Structures 

Each of the drop structures was reviewed for location and hydraulic design. 
The drop structures were revised as necessary to maintain a steady velocity 
that was at or below 3.0 fps in unlined portions of the channel. The drop 
structures were also revised to have a basin depression that encompassed 
the entire channel bottom and was at the same grade as the low flow 
channel. An access road was added at the downstream side of each drop 
structure sill wall. 

Box Culverts 

The box culverts were revised to have a common rise and flowline elevation 
as requested. The low flow channel expands to enter all boxes at the inlet 
then transitions to its normal width after exiting the boxes. The box size was 
verified by checking the inlet and outlet capacity of the boxes (calculations 
attached). The boxes were also analyzed using the HECP program. 
Because of the configuration of existing and proposed boxes at Power Road 
this area was analyzed using the Normal Bridge Method of HEC-2. 

Box Culvert Inlets & Outlets 

Every box culvert inlet and outlet wing wall and riprap configuration was 
revised. After reviewing the 30% designs with KPFF Alagia (Structural 
Subconsultant) it was determined that revisions could be incorporated into 
the design that would improve constructability and channel hydraulics. Each 



inlet was designed to provide smooth transition of the low flow channel and 
the main channel into the box culverts. Outlets were designed to control the 
flows, prevent erosion and transition quickly to the normal channel sections. 

A revised HEC-2 output file and manual box culvert calculations are attached to this 
report. 



SUBJECT f c D  - R/fknA~e &unnd/ SHEET NO / OF& 

Gunnett Fleming a JIB NO 28 835 
ENGINEERS AND PLANNERS BYSK DATE l-/e/fu CHKD BY /& 

4 Z Z ' Y  3 7 c f s  = 8 / ~  cf ;  2 $&c$ :. OK 
or 

F k / Q  = S U ' X  37~9s = 888 c-Ss 2 809 cfs :. OK. 



234 CONCRETE PIPE DESIGN hlA&I;;\L 

k!!! SCALE WING WALL To usexale 121 or 131 ;.>leer 

EXAMPLE Rise FLARE horizonrally ro scale 11 :hen 

6 'x3'8ox O=225efr use rrraighr inclined lm? :*rough 

O'Span = 37.5 cfr/ft 1 1 1  30.' ro 75" rise and 0 scaler. or r e s r ~ e  as 

HW HW 121 90Y and 150 iil~srrated. 

Inler & f r  131 00 iexrensions 
- - - O f  sidesl 

111 2.6 7.8 BUREAUOF PUBLlC ROADS - i b \  1963 

FIGURE 37 
HEADWATER DEPTH FOR CONCRETE BOX 

CULVERTS WITH INLET CONTROL 
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Flgure4.42 
Culvert Design Form 

Roadway Elevation: 13 3 5 .oo , fi 

Stream Slope: 

a Routlng: I'&Z - a Other: 

Deslgn FlowsTallwater 

Technical Fwtnotes: (4) ELhi = HWi + ELi (invert of inlet conbol section) 
(1) Use (1MB for box culverts. (5) TW based on downstream control or Row depth in 

(7) H = [I+ b + (2!3n2~)/~133] Y& 

(2) H W i  = HW/D or HWVD from design charls channel. 
(6) ho = TW or (dc + Dl12 (whichever is greater). (8) ELho = EL0 + H + ho 

(3) FALL = HWi - (ELhd - ELsf); Fall is zero 
for culverts on grade. L = 8 0 f l ,  

Subscrlot Deflnltlons: 
i. hletmntrol i? %::ET sedm 

hd. Ds'  n Headwater o. Outlet 
hj. HA er In inlet sl. Streambed at 

control culvert face 
he. Headwater in outlet W. Taitwaer 

control 

Comments I Dlscusslon: 
+ ~ ~ L I Y . I ~ & O ( ~ ~ C ~ ~ J \ O C J  ~ U . C  ( 0  &-PC-+ =u-Ct-+. 

Culvert Barrel Selected: 
srze: birg ur. q ' x 6  
Shape: i3 ~y 
Matefial: C ~ X G ~ ~ ~ E  n: 0.012 

Entrance: 0 c  v ~ l  =dl 



Crltlcal ~e~thkectangular Section 
(FilWA, HDSS, 1985) 



Flgure 4.42 
Culvert Deslgn Form . 

CULVERT DESIGN FORM 
DeslgnerlDate: TLL ' I /-I?-? 
f l e v l e w e r l ~ a t e : ~ ~  1 3/?-; 

ProJect: E~Jhe~houre C ~ L  +. n e\ Sla~on: I I ‘i + @O +I(/- 

Sheet of 

Hydrological Dala 

y a Method: 
.c 

#LC-/ 
(9 .- I3 Drainage Area: a Stream Slope: - 

I - 2 Channel Shape: 1 t a p  h ~ d o  
8 

Routlng: -2 17 Other: 

Deslgn F l ow~a l lwa le r  

R.I., years Flow, cls W , f l  . 
/00 40 7 b.0 
/oo a7YL h.0 

Roadway €levation: s. H 
~b 52.46 , H  

El,: 47 4 6  , fl  
S - S. - Fallil, , 
$3 = o.oooS/~ 
L a =  88' 

s c 
- m . e  

81 iii 

53.4b 

53.46 

Culvert Descriplion: 

Malerlal- Shape -Size - Entrance 
- -  ~ ~~~ ~ 

'&ox Culue( + N ' x L  ' 

B o g  ~ u l r r ~ t t  8 ' i b '  

Headwater CalculaUons 

w h n l c a l  Footnoteg; (4) ELhi = HWi + ELi (inverl of inlet conbol section) 2 1.33 2 (7) H = [I+ ly + (29n LYR ] V /2g 
(1) Use a U B  lor box culverts. (5) TW based on downstream control or Row depUl in 
(2) H W O  = HW iD or HWUD horn design charls channel. 

(6) ho = TW or (dc + D)R tidlichever is greatar). 
(8) ELho = ELo + H + ho 

(3) F k L  = H a  - (ELhd - ELsf); Fall is zero 
lor culverts on grade. 

i= 
S'B 

3 
b.17 

647 

Total 
~l~~ 
a,cla 

Subscriut Deflnlllong: m m e n t s  I Dlscusslon: 

t x:;2c? I. Inlet mnlroi 
s e d h  Slhce 6Ccc III-+Oo% has CL drop a+ -the od+lc4 

control 

Commnts 

fi13 ~ o n h l  

~ A I L J  Codkol 

Flow 
Per 

Barrel 
(UN 
(1) 

Yo7 

276 

lnlel Control 

Culvert Barrel Selected: 
SIZ~: I ac B'r 6' 
Shap: BOX Culuer.).  

Mateflal: Concr *'k n: 0.012 

OuUelConbol 

he. Headwaler In wtlel TW. Taitwaler 
conlrol Entrance: Zeucfd 

2det G*bo\ k c  ?ha+ i d e a + ~  c i  [ 3 * u ~ h k  . - 

HWiD 
(2) 

/.O 

/a 

TW 
(5) 

b-0  

Lo 

Fall 
(31 

6.0 

/o.o 

HWi 

b.0 

b.0 

k, 

0.5 

0.5 

E l h i  
(4) 

53.qb 

5 3 4  

d, 

3.5 

3,5 

H 
(7) 

0.98 

0.91 

ELh, 
(8) 

53.14 

53.15 

dc+D - 
2 

q,75 

4.75 

h, 
(6) 

q.75 

4.75 



Culverts 

Figure 4.62 
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September 1,1992 4-1 11 
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i 

llUnR34 03:1Y:30 

I t h l t S S t t t t t t t t t t t t t t t t O L t t t t t P t t P t L  

HEC-2 aATER SURFACE PROFILES 

P A G E  I 

Version I Ysy 1391 
t t t t t z t t z t t t : t t t t t t t t : t t : t t t t t ~ t : t t t t  

TI LITTENHOUSE CHlKNEl FCGiiC CONTRACT SO, 92-11 CF JOE SO. 2 8 8 5  
TI FIlOM QUEES CREEK SCllOOL TO TIE EAST MARICOPA FLOODMY 
T1 RITTEWHOCSE CHA#IEL 10. 1 FILE PAUE = RITI.UAT UPDATE0 3-2-51 

! JI ICHECK lap NINC' IDIR STRT METRIC HFIHS Q w s e ~  FQ 

I 0 2 0 0 0 0 0 101: lB,!I 0 

52 HPROF IPlOl PRFFS XSECC XSECH F H  ,\LLDC lBYi CNSIil 1 TRACE 

53 kARlrGLE CODES FOR SUilMAP.1 PRlhIOUI 

SECTIO! LOCATED IX THE E!lF AT THE OLTLET OF TllE PROPOSED CHAXHEL 
SECTION NO.'$ ARE BY STATION ALONC THE COWSTBtCTIOK CENTERLIKE 

XI 725 I 12 106.9 0 0 0 0 0 0 ". GP. 20.1: 12 10.95 37.C 10.95 ,t.C 20.17 101.2 



P.C. OF CCBIB 

P.C. OP CURVE 

P.T. OF CURVE 

P.C. OF CURBE @ STI. Il;i7.26 
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XC 0.027 0,021 0.02: 0 - 1  
X1 3 6 6 1  6 1 2  1 0 9 . 2  
CR 2 9 . 5 9  1 2  2 3 . 1 3  3 : . 6  

0 
CR 2 3 , 5 3  109 .2  

!ORMA1 GhiIDGE !~lC1IIOD FOR PClhER ROAD 





PT S T A T I O ~  45i63.03 START SECTION SO. 3 

PC OF CURVE 









SPECIAL CCLFERl IT SOZSIIAN BD. 

SPECIAL CLLIERT AT EhlYAhS RU. 
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0 0 

0 0 





FACE I: 



S T O P  REVISIONS 

S P E C I A L  CULVERT AT E l L S k O R T I I  ROAD 



PACE 

S P E C I A L  CULVERT A T  QGEEI CXEEB ROAD 
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~ f t t t t t t t t c t t t t t t t t t f c x t I $ t t t t t t t f t L t  

HEC-2 WATER SURFACE PROFILES 

THIS RCN 6XOCUT6U llMAR14 

Vers ion  4.6.2; May 1931 
t $ t t t t t t l l $ t t t t t t t $ t $ t t l t t t t t t t t t t t $ t  

NOTE- ASTERISK ( t )  AT LEFT OF CROSS-SECTION hlMBER INIIICATES !JESSAGE IN S8hrJrRY OF EREORS LIST 

RITTEKHOUSE CHANNEL NO. 

SUMMARY PRIXTOUT 

VCH DEPTII IOtKS CKSEL 

2.0: 7.78 2.41 1d.ll 

2.)3 7.60 2.66 16.13 

4.48 5.91 15.30 18.7: 

2,56 6.26 8.96 11.05 

2.86 6.28 4,11 19,05 

2.85 6.25 4.22 13.16 

2.89 6.29 4,27 19.2: 

2.30 6.22 1.32 15.31 

2.90 i.22 4.31 1?.35 

2.31 6.20 1.36 15.41 

2,91 6.20 4 3  19.52 

2.60 6.24 5.25 1$+5: 

3.95 6.25 I 13.61 

9.49 1.25 1 1 0  15.11 

2 . 8 6  6.28 i,?: 2l.ij 

2,SS 6.28 1.11 21.65 



l l M ~ R 9 4  03:15:30 

SGCSO @ Y Cll DEPTH 10'KS CbSEL 

2168.000 1041.00 2.d3 6.25 4.21 21.T1 

2315.000 1041.00 2.88 6 . 2 5  4 . 2 4  21,:i 

2634.000 1041.00 2.89 6.23 5 .28  21.91 



9 VCH OEPTl l  10'6S CHSEL 

606.00 2,51 6,12 5.28 32.$2 

804,OO 3.61 6.14 10,2? 32.66 

804.00 10.03 3.13 159.33 33.31 

804,OO 2.84 6,13 7.58 35.68 

804,OO 2.83 6-15 4.16 35.$6 

804.00 2.85 6.13 4.57 j5.8; 

804,OO 2.87 6.12 4,63 36.05 

804.00 2.88 6.10 4.58 35.21 

804.00 2.88 6.09 4.70 36.34 

804.00 2,50 t.14 5.22 36,4$ 

801.00 3.E0 6.16 10.18 36.44 

604.00 10.03 3 IjS.j0 37,07 

804.00 2,84 b.15 ?.GI 33.11 

804, 00 2,81 6.15 4.50 3$,44 

804.00 2.86 6.13 4.53 39.61 

804.00 2.87 6.11 4.65 3 k 7 8  

804,OO 2.49 6.16 5-16 38.85 

804,OO 3.53 6.1 10.01 38.88 

804.00 10.03 3,79 153.50 40.50 

804.00 2.84 6.15 7,61 42.3: 

804.00 2.84 6.15 4.50 42.87 

804,OO 2.86 6.12 4,62 i3.08 

804.00 2.88 6.11 4.67 43.23 

804.00 2.49 6.15 5.l? 43.34 

604.00 3.36 6,17 9 . 0 U 1 . 3 5  

804.00 10,06 + 0 "  . Ij?,jO 44.00 
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B SCH CEOTll 

504,OO 9 .13  3 . 4 3  

504,OO 2.9: 5 . 3 9  

5 0 4 . 0 0  2 .96  5 , 3 9  

5 0 4 ,  OD 2 .93  5 . 4 3  

5 0 4 . 0 0  2 .94  5 . 3 8  

5 0 4 . 0 0  2 .13  5 . 6 0  

5 0 1 . 0 0  4 . 1 8  5 . 8 4  

5 0 4 . 0 0  9 .13  3 . 4 3  

5 0 4 . 0 0  2 .97 5 .33  

5 0 4 . 0 0  2 .06  5 . 3 9  

504 ,OO , "I 
. . d o  5 . 1 2  

504 ,OO 2 .20  5 .48  

501 ,OO 2 .82  5 , 5 6  

5 0 4 . 0 0  4 .22  5 . 6 0  

5 0 J . 0 0  3 .13 3 , 4 9  

504,OD 2 - 9 7  5 . 3 9  

5 0 4 . 0 0  2 . 3 C  5 , 3 9  

504 ,OO 2 . x  5 . 4 3  

504 .00  2 .88  5,J; 

5 0 4 . 0 0  2 .85  5 . 5 1  

5 0 4 . 0 0  2 . 1 3  5.88 

5 0 4 . 0 0  4 .02  5 . 6 9  

5 0 4 . 0 0  9 .13 3 . 4 5  

5 0 4  ,OO 2 . 5 1  5 . 3 9  

5 0 4 . 0 0  2 .56 5 . 3 9  



Q YCII DEFTB 1 0 8 6 5  CBSEL 

5 0 1 . 0 0  2 . 8 )  j,U 5 . ? 1  8 9 . 1 8  

5 0 4 . 0 0  2 . 8 1  5 . 5 5  9 . 2 5  8 3 , 4 1  

5 0 4 . 0 0  4.12 5 . 5 9  16 .64  8 3 . 4 1  

504,OO 9 . 1 3  3 . 4 9  1 4 8 4  8 4 , 3 ?  

504 .00  2 . 9 i  5.39 1 0 . 7 0  86 .28  

3 0 4 . 0 0  2 .96  5 . 3 3  S . j 2  8 6 . 2 8  

5 0 4 . 0 0  2.92 5 . 4 3  6.12 8 6 . 5 2  

504,OO 2 . 8 1  5 . 5 3  9 . 4 8  8 6 . 7 5  

5 0 4 . 0 0  4.26 5 . 5 1  1 9 . 9 5  8 6 . 8 3  

5 0 1 . 0 0  9 . 1 1  3 . 5 0  1 4 8 . 3 6  8? .?6  

5 0 4 . 0 0  2 . 3 1  5 . 1 2  1 0 . 1 1  6 4 . 6 3  

5 0 4 . 0 0  2 , 9 3  5 . 4 2  6 . l j  8 3 . 6 9  

504,OO 2 .92  5 . 4 3  6 .12  . 85- . i5  

5 0 4 . 0 0  2 . 9 1  5 , 4 5  6 , O i  8 9 . 8 2  

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

5 0 4 . 0 0  6.28 4 . 4 5  5 . 0 0  9 1 . 7 2  

5 0 4 . 0 0  3 . 5 3  4 . 6 5  10 .15  3 2 . 2 0  

504,OO 3 . 2 5  5 . 1 0  8 . 1 3  9 2 . 6 1  

5 0 1 . 0 0  3.12 5 .22  7.32 4 3 . 0 3  

5 0 4 . 0 0  2.3: 5 . 3 8  6 . 4 1  9 3 , 3 3  

504,OO 1 . 0 2  5 . 3 3  1 1 . 2 3  Y3.3L 

504,OO ! . 7 :  5 .32  1 6 . 9 1  9 3 , 4 0  

5 0 4 . 0 0  . 9.9: 3 . 8 3  1 5 9 . i 3  3 4 . 4 1  

5 0 4 . 0 0  2.3; j . 4 3  10.!6 9 6 . 5 2  

504,OO 2.S2 5 . 1 3  6 .12  5 6 . 5 2  

504,OO 2 .82  5.4: 5.4 36,:t 





I S E C ~ O  XLCH ELTRD ELLC EL!dIS '? 

.00 10.95 104:.00 

.00 10.23 IO4T.00 

-00 12.76 1047,OO 

.oo 12.11 1047.00 

.00 I 101?.00 

-00 12,91 104?.00 

.00 13.04 101:,00 

.00 13.12 1041.00 

.00 13,lI 10!;.0O 

.00 13.21 1017.00 

.OO 13.:2 101:.00 

-00 13.33 IO4.7.00 

-00 13.36 101:.00 

-00 15.36 104i.00 

.00 5 3  104:,01 

+00 iS.:T 104i.00 

.00 15.4:  1047.00 

.00 15.46 1011.00 

.00 15,53 104:.00 

-00 15.68 1047.00 

-00 15.68 104:.00 

.00 15.71 104:.00 

,OO lS.:I 1-01:.00 

.00 IS.i2 101C,OO 

IG 10tKS FCH 

i8.7B 2.11 2.0: 

18.81 2.86 2.33 

13.01 15.90 4.43 

14.11 8.96 2.86 

13.11 1-14 2.86 

19.20 4.22 2.88 

13.40 4,27 2.89 

IB.J? 4.32 2.30 

15.18 1.31 2.90 

12.54 4.36 ?.$I 

13.6i 4,;T 2.91 

10.6T i.2S 2.60 

l2.8j 11.38 3.95 

20.33 117.50 9.43 

21.:8 5.5: 2.85 

?I.:! 4.11 2.Sj 

21.83 4.11 2.85 

21.84 1.21 2.86 

21.30 1.24 2.88 

22.01 1.2s 2 . S  

22.00" 5.11 2.56 



03:19:30 

XLCH 

1.00 

423.00 

410.00 

10.00 

49.00 

1.00 

20.00 

1.00 

273.00 

166.00 

5,18 

::,lo" 

5.00 

40.00 

4:1.51 

204,il 

133,il 

291.00 

320,OO 

10,oo 

43.00 

1,oo 

20,OO 

1.00 

3!5.00 

4url.00 



I e SEChO XLCII ELTRD E L L C  E L Y I h  a CVISEL CRIiuS EG IOZXS 

6 8 0 0 . 0 0 0  4 0 0 . 0 0  .00  . O O  3 0 . 1 3  804,OO 3 6 , 2 2  . 0 0  3 6 . 3 6  4 . 6 8  

FCH AREA . 0 ,  

2 .88  2 7 3 . 3 0  3 1 1 .  

2 . 8 3  Z i 8 , 8 l  3 7 0 .  

2 .50  1 2 1 . 6 0  3 5 1 ,  

3 . 5 0  223 .2 ;  2 5 2 .  

1 0 . 0 9  1 9 . 7 2  6 3 .  

2 .84  2 8 2 . 6 4  2 9 1 .  

2.84 2 8 3 . 2 1  3 1 8 .  

2 .86  2 8 1 . 3 0  3 i 5 .  

2.8: 2 8 0 . 0 2  3 7 2 ,  

2 . 4 9  3 2 2 . 3 1  3 5 3 .  

3 .5b  2 2 4 , l I  253  

1 0 . 0 1  ? ? . ? 2  i; 

2 .14  2 8 2 . 6 4  2 1 1  

2 .34  2 8 3 . 2 6  3:; 
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2 . 6 0  
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2 . 7 s  

4 . 1 8  

? , 1 3  
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2 . 1 3  
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rLCH ELTED 

1-00 .00 

20.00 -00 

l,00 .00 

259,OO -00 

350,OO .00 

360.00 .OO 

4$,00 .OO 

1.00 .OO 

20.00 .00 

1,OO ,00 

349,OO .DO 

400.00 .OO 
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100.00 -00 

49.00 ,oo 

1.OU .00 

20,oo .oo 

1.00 .00 

;28.00 .00 

100.00 .00 

300.00 .00 

13.00 .OD 

1.00 .00 

20.00 .00 

1,OO -00 

381,OO .00 

FACE :4 

V C l i  AREA .01 

9.13 55.12 41. 

2.97 I '  151. 

1.36 1?0.31 200. 

2 . 3 3  171.82 202, 

2.90 173.59 206, 

2.82 119.00 l%j. 

1.22 118.30 114. 

9.1.3 55.19 41. 

2.?1 16?.89 154. 

2.36 170,32 200. 

2,9j 1':2.15 203 

2.88 3 20- , . 

1 " 
' , b 3  6 210. 

1.:3 181.31 172. 

4,02 12i.48 121, 

3.13 5j.13 41. 

2.89 LiS.84 Lji, 

2.31 110.32 200: 

2 3  172.02 203, 

2.83 111.Bi 20;. 

2,81 I!?.;? 1Ej 

1.12 122.15 116 

I $5.13 41 

2.37 163,L'; 154 

2,s; 170.32 200, 

2-92 172.11 :@3 
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300,OO . 0 0  
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1 0 0 . 0 0  . 0 0  
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5 0 . 2 3  - 0 0  

120,OO 3 4 . 2 7  

3 4 . 0 0  . 0 0  

4 8 0 . 0 0  . 0 0  

4 5 0 . 0 0  .Oil 

4!:,00 $ 0 0  
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5 1 . 0 0  . 0 0  

EllC E L U I X  g CHiSEL CRIES EG l ~ * i i S  

. O D  6 1 , 2 3  501,OO 86.:6 . 0 0  8 f . 8 3  "48 

- 0 0  6 1 . 2 6  5 0 4 . 0 0  8 t . 8 3  . O O  8 7 . 1 1  1 9 . 4 5  
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. 0 0  j i . 3 1  504,OO 4 t , ; S  . 0 0  E E , ? l  5 . 9 1  

. 0 0  3 1 . 3 3  5 0 4 . 0 0  3 1 . 1 1  ,011 Z b . S i  2 .01  
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FACE 4 2  

DIFTkS IOE!rIG XLCH 

- 0 0  5 4 . 2 5  3 0 0 . 0 0  

. 0 0  3 2 . 4 6  43 .00  

, 0 0  2 1 . 3 5  1 . 0 0  

. O O  $ 3 . 3 5  20,OO 

, 0 0  5 3 . 4 2  1 . 0 0  

.00  5 1 . 1 6  1 0 0 . 0 0  
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. 0 0  1 1 . 8 5  $0 .19  

- 0 0  1 6 . 0 i  1 2 0 . 0 0  

. O O  4 8 . 8 4  3 1 . 0 0  
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. 0 0  3 6 . 3 5  5 0 . 0 0  



0 
SUMUARY OF ELEORS AND SPECIAL KOTEi 

RARNIXC SECSO: 800.000 PROFILE: 1 COSFEYASCE CHA!iGE OCTSIDE ACCEPTABLE RAZGE 

lARNllG SEClO: 820.000 PROFILE: I COSYEYAKCE CHAXCE OUTSIDE ACCEPTABLE RAlCE 

WARSIBG SECXO: 1998.000 PROFILE: 1 COXYEYASCE CHANGE @STSIDE ACCEPTABLE RAWGE 

KABNIKG SKCSO: 2000,000 PROFILE: I COKVEYAECE C H A M  OUTSIDE ACCEPTABLE LANCE 

IQARIISG SECIO: 2020.000 PROFILE= I COXVEYASCE CIIASGE OUTSIDE ACCEFTAGLE RlXGE 

WARNING SECFO: 2639.000 PROFILE: 1 CONVEYANCE CHAKGE OUTSIDE ACCEPTABLE R A K E  

CAOTION SECYO: 
CAUTION SECSO: 

2100.000 PROFILE: 1 CRITICAL DEPTH ASSNED 
2Y00.000 PROFILE: 1 llSIUCB SPECIFIC EWEECY 

2120.000 PROFILE= 1 COIVEYdSCE CHAEGE OUTSIDE ACCEPTABLE RANGE WIRYISG SECSO: 

3232,000 PROFILE: 1 COSIEYrSCE CHAXCE OFTSIDE ACCEPTAELE UXGB 

CACTIOS SECBO: 
CAUTION SECSO: 

3610.600 PROFILE= 1 CRITICAL DEFlH ASSBlED 
3610,000 PROFILE: I MLNIMCM SPECIFIC ESERCi 

3666.060 PROFILi: 1 COBVEYAYCE CHISGE OUTSIDE ACCEPI:\GLE PlEGE WARSISC SECXO: 

CASTION SECIO: 
CALTION SECZO- 
CAUTIOS SECKO: 

6106.000 PROFILE: 1 CElTlCAL GEPTH ASSlUED 
1106.000 PROFILE: 1 PROBABLE !4IXIIU4 SPECIFIC ESERGY 
4106,000 PIOFILE: 1 20 TElaLS ATTELPILC TO BALAYLE XSEL 

CAUTIOS SECSO= 
CAUTIOS SEClO: 

1185.000 PROIILEZ 1 CBlTlCAL DEPTH ASIllED 
4185.000 PROFILE: 1 UINIMN SPECIFIC ESCRGY 

CACTIOB SECXO: 
CAUTIOK secxo: 

5580.060 PROFILE: I CRITICAL DEPTH \SiG!iED 
5580.000 PROTI LE: 1 MLBIUCI SPECIFIC CSERCY 

5600.000 PROFILE: 1 COBVEYA%CE CHAXCE OUTSIDE ACCEPTABLE RANGE AARSISG SECNO: 

CAUTION SbCZO: 
CIUTIOY SECIO: 

:100,000 PROFILE: 1 CRlTlCIL DEPTH ASSC'AED 
1100.600 PROFILE: I #1611UU SPECIFIC EBERGY 

KARSlXG SECNO: 7120.000 PROFILE: 1 COBYEYASCE CHASCE OtTSIDE ACCEPTAELE RANGE 

:960.006 PROFILE: 1 CRITICAL DEPTH ASSCBED 
1960.000 PROFILE: 1 llBllUI SPECIFIC ENERGY 

CAUTION 3ECXO: 
CAUTIOI SECIO: 

WARBING SECSO: 7980.000 PROFILE: 1 COIYEYAICE CHASGE OGTSiDE ACCEPTABLE RAIGE 

B?i0.000 PROFILE= 1 CRITICAL CEPTH ASSCYED 
8360.000 PROFILE: I !iIXI!JCU SPECIFIC ChERGY 

ili0.$00 PIOFILE: 1 COII'ElaiCE CHrZCC SCTllCC ACrEPTdELE RA:iCE 
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LEGEND - 
PROPOSED CHANNEL - ROUTlNG 

w-mm-A DRAINAGE AREA BOUNDARIES 

DRAINAGE AREA IDENTIFICATION / HYDROGRAPH 

DETEMTION HYDROGRAPH 

PI- REACH HYDROGRAPH 

m - C O M B I N E  HYDROGRAPHS 

-1 I I 
b ~ 2 8 0  DIVERSION HYDROGRAPH 

,. 
I 4 t t - i I t I I 1 

1 000 ,G ! 000 2000 30'30 4000 5000 6000 7000 FEET 
+ H e i  t t t 1 I 

1 5 3 i KIICMETER 
b - +'---i P---i I 1 

CQNTOUR IIVTERVAL 10 FEET 
DASHED LINES REPRESENT 5 FOOT CONTOURS 

NATIONAL GEODETIC VERTICAL DATUM O F  1929 


