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1. PROJECT BACKGROUND

1.1 DESCRIPTION

This report addresses the design study on the North Inlet Channel (NIC), a constructed diversion
channel to reduce flows in Beardsley Wash. The four design issues addressed in this report are:

- NIC crossings at Olive Avenue, Northern Avenue and the Beardsley Canal
- Design of the NIC, including the amount of flow to be diverted

- Beardsley Wash and FRS #3 Channel bank erosion

- Sediment buildup at Olive Avenue - Beardsley Wash Crossing

The study encompasses a number of alternatives for each demgn issue, and concludes with a
recommended design for each issue. '

1.2 PURPOSE

The purpose of this analysis is to recommend a cost-effective desngn that will prevent Beardsley -
Wash breakouts at Olive Avenue, Northern Avenue and the Beardsley-Cholla Wash confluence.
The design must consist of a supplementary earthen channel (the North Inlet Channel) to run east
of the Beardsley Canal, provide enough of a flow diversion to allow a 100-year flow to be contained
within the wash floodplain, and provide bank erosion protection at the Beardsley-Cholla Wash
confluence and other locations along the canal where necessary. The flows must be diverted east
of the canal info the supplementary channel at Olive Avenue and must be diverted back {o the west -

side of the canal at Northern Avenue.

1.3 LOCATION -

The project is located in Maricopa County east of the White Tanks Mountains. The site begins just
north of Oliv_e Avenue ‘and ends at the Flood Retarding Structure #3 (FRS#3) located south of
Northern Avenue. The site runs along the Beardsley Canal, which is located west of Perryville
Road. The Sonoran Ridge Estates borders the west edge of the wash just south of Olive Avenus.

1.4 AGENCIES'
. The Flood Control District of Maricopa County (FCDMC) is the lead agency‘in_ this ‘p'rojecf but

additional coordinating agencies include Maricopa County Water Conservancy District No. 1 -
(MWD), the Natural Resources Conservation Service (NRCS) and the Maricopa County

Department of Transportation (MCDOT).

1.5 PREVIOUS STUDIES

There were several previous studies that provided the basis for the analysis mcluded in this report.
The studies include: : ‘ .

Level I, Draft Phase Il Alternatives Analysis Report, Loop 303 Corridor/White Tanks Area Dramage

Master Plan Update, URS, September 2001 -

FIRM Map No. 04013C1590G, Federal Emergency Management Agency, July 2001 -
. . .
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inc., July 2002 -

White Tanks FRS #3 / North Infet Channel Pre-Design Study Report, Wood Patel & Associates,

B

Sonoran Ridge Estates HECRas model

1.6 EXISTING FEATURES

“In the current condition, Beardsley Wash tloes not have the capacity to contain the 100-year storm
. event flow. Currently, the Beardsley Wash is a densely vegetated natural wash with Sonoran Ridge
Estates encroachments between Olive Avenue and Cholla Wash along the west side. The

Beardsley Canal runs along the east side of the wash for its entirety and, for the most part, is the
boundary restricting the movement of the wash to the east. The low flow channel of the wash is
located at the base of the canal maintenance road, but the wash does contain braids that extend
along the west side of the wash into the floodplain.

The Beardsley-Waterfall Wash confluence is located on the north side of Olive Avenue and is the
cause for overtopping at the Qlive Avenue-Beardsley Canal intersection. Cholla Wash converges
with Beardsley Wash approximately halfway between Olive and Northern Avenue and is the source
for flow overtopping of the canal from Cholla Wash to Northern Avenue.

The MWD currently owns and maintains the Beardsley Canal within a 75-foot right-of-way. The
MWD also owns an additional 60-foot right-of-way west of the canal. The Beardsley Canal flow line
is located approximately 3-5 feet above the thalweg of the Beardsley Wash. MWD also owns the
land located along the east side of the canal between Olive and Northern Avenue, the future site of
the NIC. The land the borders the west side of the wash is privately owned

There are existing culverts at both the Northern and Olive Avenue crossings. The Olive Avenue
crossing consists of two sets of culverts: one 7-foot and one 8-foot corrugated metal pipe (CMP)
and two 10'x6’ concrete box culverts. All four culverts are approximately half full of silt and debris
caused _by the Waterfall Wash confluence just upstream of Olive Avenue. There are two 6-fcot CMP
culverts located at the Northern Avenue crossing. These CMP culverts do not contain a significant
amount sediment. The culverts feed into the start of the FRS#3 earthen channel.

* Figure 1 - Inlet of wash culverts at Olive Avenue crossing {left) and Northern Avenue (right)
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2. HYDROLOGY

2.1 URS HEC-1 MODEL
- Hydrology was provided by the County and was adapted from the Loop 3G3 Corridor / White Tanks

Area Drainage Master Plan Update, URS, September 2001. Original HEC-1 modeis were provided
and peak discharges wers obtained along the project corrider {see Appendix A). The peak
discharges were modified to reﬂect the cverall project conditions, these included:

- No breakouts.over Qlive Avenue.

- A contrélled diversion of 1600 cfs or 1200 cfs at Olive Avenue into the North Inlet
Channel. ' ‘

- Corresponding réduction_ in flows routed in Beardsley Canal Wash from Olive Avenue to
- Cholla Wash.

- Comblnmg of peak flows at Beardsley Canal Wash and Cholla Wash while accountlng for
timing of hydrograph peaks.

- No breakouts at Northern Avenue.

- Return of the diversion flows {1600 or 1200 cfs) into the FRS#3 channel just downstream '
of Northem Avenue,

The assumption was mads that the diversion flows combine directly with the flows routed in
Beardsley Canal Wash from Cholla Wash to Northern Avenue. Flows coming in from areas west of
the FRS#3 channel combine with the flows in Beardsley Canal Wash and the diversion flows just
north of the FRS#3 structure. :

A check was performed in HEC-1 to determine if the ‘accounting’ methods for _math'ematically
combining the peak flows was accurate. The check showed that the method was within 100 cfs in
accounting for .the combining of peak flows at Beardsley Canal Wash and Cholla Wash (see
Appendix A). The same accounting method was used to approximate the comining of hydrograph
peaks downstréam of Northern Avenue in the FRS#3 channel.

The peak flows are as follows:

At Olive Avenue — 2655 cfs
Diversion — 1600 cfs or 1200 cfs
Olive Avenue to Cholla Wash in Beardsley Canal — 1 055 cofs or 1455 cfs
Cholla Wash — 4868 cfs
Cholla Wash to Northern Avenue in Beardsley Canal ~ - 5539 or 9938
~ Northem Avenue to 1200 feet south of Northern Avenue in FRS#3 Channel — 7139 cfs _
© 1200 feet south of Northern Avenue to FRS#3 Structure in FRS#3 Channel — 7776 cfs

. These flows were used consistently for all inputs into HEC-RAS models for evaluation and design.
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3.  SITE EVALUATION

3.1 MANNING S COEFFICIENT

Site -visits were performed along Beardsley Canal Wash from Olive Avenue to Cholla Wash to
determine existing roughness conditions. The wash was traversed every -hundred feet or so and

" photos were taken along each cross-section of the wash to document the existing conditions. The -

majority of the study reach consists of a natural sandy-bottom channel with trees and shrubs on the
sides. The overbank floodplains consist of normal density desert brush. The ‘0’ values were
estimated for the reach were applied to the original Sonoran Ridge Estates HEC-RAS model along
the study reach fo right overbank, left overbank and channel, using the Scnoran Ridge Estates
Manning’s Roughness Coefficients Table in Volume 1, Hydraulics, of the Maricopa County
Drainage Design Manual. The table contains ‘n’ values for minimum, normal and maximum free and
shrub density, which were used to more accurately depict the channel with its varying vegetation.
Hand-drawn schematics were used to organize photos taken of the study reach and variation of ‘n’
values along a cross-section of the reach. Small fributaries and wide variation in vegetative density
required fiexibility in defining the roughness at a given cross-section in the HEC-RAS model. Up to
six '’ values were Used per cross-section using the varymg ‘n’ value option in the cross-section
editor (see Appendix B).

3.2 SUMMARY OF VEGETATION

The site evaluation provided a list of native foliage located within the wash. The vegetation was

' priinariiy Native Mesquite and Biueé Palo Verde but included Foothills Palo Verde and Ironwood,

and scattered Desert Willow. The vegetation is most dense along the west bank of the Beardsley
Canal, in the middle of the channel and to a lesser extent along the west side of the wash.

3.3 SEDIMENT EVALUATION

Sediment buildup is observed at the existing culverts at both Olive Avenue and Northern Avenue.
The estimated sediment depths are between 1" to 3’ feet. The culverts appear to be functioning at .
Olive Avenue. The culverts at Northern Avenue have other issues be31des sediment problems (| e.

. undersizing, debris).

A sediment basin upstream of the proposed North Inlet Channel diversion culvert is not
recommended. A basin at this location would cause ‘clean water to travel down existing Beardsley
Wash further aggravating the highly erodible channel (due to the ability for ‘clean water' to pick up .
additional silt load from stream banks). The inlet to the diversion structure will be a weir-type
structure and will only receive flows with depths over two to three feet. This Configuratioh would
prevent a Significant portion of the bed load from entering the diversion structure. Some sediment

- buildup is predicted, yet the required drop inlet to the diversion structure (to get under the canal)
“would cause it to be ‘self-cleaning’ and the diversion culvert itself would be steep enough to be ‘self
cleaning’. Any sediment passing through the diversion structure would tend to fall out after entering

the flatter North Inlet Channei (s = 0.00075 */ft). Cleanout of deposrted sediment downstream of the
diversion culvert would be needed after one or more large storm events {this would be the case for
a sedlmentation basin also).Sediment buildup at the Northern Avenue’ diversion structure would not
be a probleth due to the non-erosive velocities in the proposed earthen North Inlet Channel (v = 3.5

to 4.0 fps).
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4, OLIVE AVENUE FLLOW SPLIT ANALYSIS

The amount of flow to be diverted from the Béardsley Wash dictates the design of the North Inlet
Channel. The possibility of clearing the Beardsley Wash within the 60° MWD right-of-way could be a
cost effectivé solution to reduce the flow, therefore the width, in the NIC. The Sonoran Ridge . .
HECRas model was updated with more applicable Manning’s values for the existing channel and a
cleared channel. The amount of flow that must be diverted from the existing and cleared channel
was then computed. Additionally, a sensitivity analysis was completed to ensure that any slight
change in the eXEstin_g wash's vegetation would not affect the amount of flow to be diverted.

4.1 EXISTING BEARDSLEY CANAL WASH

The updated SRE HECRas model was run and the depths produced were compared to the Flood
Insurance Study (FIS) elevations provided by the FEMA Flood Map of the area. To maintain the
existing water surface elevations of the floodplain, it was calculated that approximately 1,600 cfs
will have to be diverted to the North Inlet Channel along the east side of the céna], The table below
shows the comparison between the FIS and the updated SRE HECRas water line elevations for the
existing wash condition. River station 2,159 is at the downstream face of the Olive Avenue culvert,

Table 1-Flow Diversion and F1S, HECRas and SRE Water Elevations for Existing Wash with 1600c¢fs Diverted Flow

River Station| FIS'Elev. | HEC Elev. | HEC - FIS Elev.
(mi) (/) | () | Difference (ft)
2.159 127684 | 127310 | -3.74
2.072 127144 | 127143 -0.01
1.996 1267.84 | 1265.71 243
1.920 126504 | 1263.43 -1.61
1.844 1261.84 | 1259.40 2.44
1.768 1256.14 | 1256.96 -0.18
1.692 1253.24 | 1252.75 -0.49
1.616 1253.04 | 1250.59 -2.45

YFIS elevation increased by 2.24' to match SRE daturn

4.2 CLEARED BEARDSLEY CANAL WASH

The Manning’s values obfained from the site visit were altered fo prr.ovi'de a clearing of the channel

within the Maricopa Water District 60-foot right—of—wey along the west 'side of the canal.- The

" Manning's n value for the cleared channel in the new HECRas mode! was 0.022. To malntaln the

existing water surface elevations of the floodplain, as provided by FEMA, it is calculated that
apprommately 1,200 cfs will have to be diverted to the North Inlet Channel. The table below shows
the compatison between the FIS, altered SRE HEGRas and original SRE model (no dlversnon)
water line elevations for the cleared wash condition. Again, river station 2.159 is at the downstream

_ face of the Olive Avenue culvert
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Table 2-Flow Diversion and FIS, HECRas and SRE Water Elevations for Cleared Wash with 1200cfs Diverted Flow

River Station | FIS'Elev. | HEC Elev. | HEC - FIS Elev.
(mi) ] (f) (ft) Difference (it}
. | R 2.159 1276.84 | 1273.79 -3.05
, 2.072 127144 | 1271.36 . -0.08
S 1.998 1267.84 | 428559 | -2.25
1.920 126504 | 1262.22 2,82
1.844 1261.84 | 126023 161
1,768 126614 | 1254.83 .31
1.692 125324 | 1253.19 T 0.05
1616 1253.04 | 1250.37 267

' FIS elevation increased by 2.24' to match SRE datum

Clearing the wash presents several dilemmas that must be addressed in order to consider this.
option. First, the responsibility and cost of maintaining the cleared channel must be noted.
Additionally, temporary construction easements might need to be obtained from SRE in order to
provide adequate space for clearing equipment, SRE owners may be noncompliant to this request '
because a 'scenic’ wash adjacent to their property is being cleared.

The encroachment data utilized in the original Sonoran Ridge Estates HEC-RAS model was
maintained in the flow split analyses. It is assumed that this is the most representative information
on the future encroachment due to development.

North Inlet Channel, White Tanks FIS #3
Design Study Repoit
November, 2004 -




5.  NORTH INLET CHANNEL

- Although the general design of the NIC was-outlined in the scope for this project, the base width -

and right-of-way dimensions of the channel will change depending on the amount of flow that is to
be diverted. Once the flows to be diverted from the channel were estimated, the basic design of the -
North Inlet Channel could be completed using normal depth calculations and modeled in HEG-RAS.

The scope states that the NIC is to be an earthen channel with two 15-foot maintenance roads on
each side and of the channel. To prevent erosion the velocity should be no greater than 4 feet per.
second. The slope of the channel is 0.00075 ‘/ft and, for aesthetic purposes, the. side slopes vary
from 4:1 to 8:1 creating a meandering channe! bottom of constant width. A freeboard of 2 feet is
used to ensure that the banks will not be overtopped if the channel becomes vegetated. Ten or

. more drop structures are used along the proposed channel to attain the required fall of 40 feet from

Olive Avenue to Northern Avenue while mamtamlng flatter slopes needed to control the velomty and
erosive potentlal of the diverted flow. : ‘

5.1 DESIGN FOR EXISTING CHANNEL FLOW SpPLIT
Using the 1,600 cfs flow provided by the HECRas model and the limitations prowded above, the

- width of the channel bottom could be no less than 55 feet. In this case, the width of the channel is
approximately 150 feet, not including trails and access roads on either side of the channel. The -

width of the right-of-way, including two 15-foot maintenance roads, is approximately 180.

" 5.2 DESIGN FOR CLEARED CHANNEL FLOW SPLIT

. Using the 1,200 cfs flow provided by the model and the limitations provided above, the bottom width

of the channe! must be no less than 35 feet. The total channel width is then approximately 130 feet,
not including pathways and service roads. Including the including two 15-foot maintenance roads
expands the right-of-way to approximately 160 feet. -

5.3 DROP STRUCTURES

A cursory drop structure analysis was performed in HEC-RAS to determine the hydraulic
characteristics of drop structure alternatives. The drop structure analysis shows that a constriction
is needed at the crest of each drop structure of at least 50% of the channel width. For example, if

- the NIC bottom width is 55’, a drop structure crest width of 25’ would be satisfactory in maintaining
~ upstream headwater elevations and minimizing velocity increases due to draw-down over the drop

structure crest. - The constriction can be implemented in several ways with the most feasible being a
sudden contraction in the channel using earthen fill protected by gabions, rip-rap or concrefe. This
constrictiont would narrow the channel bottom up to the drop structure crest thereby minimizing the
velocities approaching the crest of the drop. The constriction would be maintained through thedrop
and then the channel transitioned back to the normal width downstream of the drop {see

Appendsx F).

5.3.1 SLQPING BURIED CONCRETE

The sloping buried concrete drop structure contains two cutoff walls _épproximate!y 15 feet apart
with dumped riprap between them. Riprap is also placed upstream and downsiream of the cutoff N
walls: 15 feet in the top apron and 35 feet in the bottom apron. Earthen walls with bank protection

would be used to constrict flow horizontally at the structure. A picture of a similar structure is

shown below and a conceptual drawing can be found in Appendix F. The drop structures to be used
7 ' '
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in the NIC will not have a Iow—ﬂow concrete channe! as seen in the pxcture below.,

anure 2 - Sloping burled concrete drop structure taken in Laveen, Arlzona

5.3.2 SLOPING GROUTED ROCK

The sloping grouted rock drop structure contains two concrete cutoff walls at the top and bottom of
the drop with app_roximately 55 feet of grouted rock between them. The grouted rock section of the
drop structure contains a 15-foot apron at the top, a 15-foot sloping segment and a 25-foot bottom
apron. The bottom apron also acts as a stilling basin with a 1-foot sill at its downstream edge, as
well as 15 feet of dumped riprap beyond the sill. Earthen walls with bank protection would be used
to constrict flow horizontally at the structure. A picture of a similar structure is shown below and a
conceptual drawing can be found in Appendix F.

Figure 3 - Stoping grouted rock drop structure; taken at Cherry Creek, Denver, Colorado

5.3.3 VERTICAL GABION

The vertical gabion structure is comprised of gabion mattresses and basket filled with riprap.

‘ Mattresses would be used to protect the channel from erosion while the baskets would provide the
l. actual drop. The configuration used for this analysis includes 18’ x 6’ x 12" mattresses at the top
and bottom of the structure (provides 18-33 feet of channel protection as well as 12’ x 3 x 3’
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baskets for the drop). Earthen ‘walls with bank protection would be used to constrict flow

horizontally at the structure. A picture of a similar structure is shown below and a conceptual

o . drawing can be found in Appendix F. Unlike the photograph below, the NIC drop structures will
(. extend up the bank fo the 100-year flow line.

Figure 4 - Vertical gabion drop structure; taken in unknown area

534 VERTICAL EXPOSED CONCRETE

The vertical exposed concrete drop structure contains two cutoff walls 25 feet apart. The first cutoff
wall provides the 3.5’ drop and the second cutoff wall provides the downstream sill for the stilling
basin. Grouted rock is used in both the 2&8-foot stilling basin, the 15-foot upstream apron and the
(. 15-foot bottom apron. A picture of a similar structure is shown below and a conceptual drawing can
h be found in Appendix F. As seen in the picture, concrete walls would be used to constrict flow
horizontally at the first cut off wall; the second cutoff wall is not shown in the photograph.

Figure 5 - Vertical exposed concrete drop structure; taken in the Rittenhouse Channel, Queen Creek, Arizona
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6. - ‘N’ VALUE SENSITIVITY ANALYSIS

6.1 BEARDSLEY WASH

A sensmwty analy51s was completed on the Beardsley Wash to ensure that small changes in the
vegetation would not. affect the performance of either the wash or the channel. The analysis was
completed in the SRE HECRas model by altermg the ‘n’ values to characterize increases or

‘decreases in vegetatlon The figure below shows that slight increases in vegetation do not increase

the water surface ellevation significantly.

Figure 6 - HECRas profile of Beardsley Ganal Wash, Olive Ave. to Cholla Wash, showing water line for sensitivity
analysis with existing ‘n’ value, low ‘n’ value and high ‘n’ value ’ .

SRE Updated n Values  Plan: 1)KMnLow 10252004 2) KM designEx TO/25/2004 3) KMnHigh 10/25/2004
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P ——————
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s B IR SRR
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e el
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1260

i,
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12509 1o

T 500 " 1000 ~ 1se0 =m0 @zsoe 3000

1245

Main Channel Distance (ft)

| The weighted 'n' values for the low, existing and high vegetative conditions can be found in
Appendlx D.

6.2 NORTH INLET CHANNEL

A sensitivity analysis was completed on the North Inlet Channel to ensure that flow would not
overtop the banks when the channel vegetation increases or decreases. The Manning's ‘n’ value for -
normal channel vegetation is 0.030. The channel condition immediately following' construction is
characterized by an n value of 0.025 and the condition of an unmaintained channel is described by

~a0.035 value. it was concfuded that the 2-foot freeboard which was used in the calculat:ons

prowded enough room for the range of conditions at either d[verS|on flow value for the emstmg

- channel flow or cleared channe] flow (see Appendlx F).
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7. - OLIVE AVENUE DIVERSION STRUCTURE

Listed below are options for aligning the diversion structure at Olive Avenue. 'These differ in either
minirmizing culvert length, the numbe_f of canal structure replacements/relocations and upstream
weir configuration. The alternatives below were cbmpared using a cost analysis and sized based on
a diversion fiow of 1,600 cfs diverted flow. The 1,600 cfs flow dictates that a minimum of three box
culverts measuring 10°’x5’ are needed. The size of the structure for the 1200 cfs diversion would be
nearly the same.

7.1 SHORT CROSSING ALTERNATIVE

A NIC crossing located directly through the Olive Avenue-Beardsley Canal intersection, or the short
crossing, allows for a minimization of culvert length but contains many canal structure
replacements. This alternative entails that the box culverts measure 220-feet in length and the

location requires the removal and replacement of a canal headwall and turnout structure.

7.2 LONG CROSSING ALTERNATIVE

The NIC crossing alternative located just east of the Qlive Avenue-Beardsley Canal intersection, or
the long crossing, allows for a minimization of canal structure replacements but requires a fonger
hox culvert length. The required 330-foot box culvert is difficult to maintain and may need additional
lighting within the culvert. This crossing location does not require canal structure removals.

7.3 MEDIUM CROSSING ALTERNATIVE

The medium crossing is the NIC crossing at, but not directly though, the Olive Avenue — Beardsley
Canal intersection. This alternative lies between the short and long crossings and utilizes a culvert

Jlength shorter than the long crossing and less canal structure relocations than the short crossing.

The location of the crossing does require that a canal turnout structure and headwall must be
replaced but the overall culvert length is 240 feet.

7.4 DOUBLE-CROSSING ALTERNATIVE

The double-crossing. alternative includes two NIC box culvert crossings that are short and easily
maintained. The first box culvert is located perpendicular to the Beardsley Canal and is 160 feet in
length. The second box culvert, measuring 110 feet in length, is located perpendicular to Olive
Avenue. This alternative does not require canal structure replacements but does include Concrete
channel between the two culverts as well as additional inlet and outlet headwalls for the second
culvert. The ini_nety-degree turn needed to cross the canal and Olive Avenue perpendicularly is not
hydraulically practical.

"
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8.  NORTHERN AVENUE DIVERSION STRUCTURE

There are several North Inlet Channel crossing options at Northern Avenue that minimize_either
culvert fength or the number of canal structure replacements. The alternatives, noted below, were.
compared using a cost analysis and were designed using the 1,600 cfs diverted flow. The 1,600 cfs
flow dictates that a minimum of five 10°x5" box culverts are needed. The sizing of this structure is
dependent on channelization in the FRS#3 channel downistream of Northern.

Due to the high tailwater conditions downstream of the Northern Avenue wash crossing, where the
North Inlet Channel confluences with the FRS#3 Channel, it was necessary to evaluate lowering
and channelizing the FRS#3 Channel. At existing channel elevations and grades, high tailwater

‘exists in the FRS#3 Channel and flow is 'backed up' through the North Inlet Channel (NIC)

Diversion Structure at Northern Avenue, causing adverse affects and probable overtopping of the
NIC at Northern.

‘In order to lower the water surféce enough to prevent flow from backing up in the NIC, it is

estimated that the FRS#3 Channel will have to be expanded to a bottom width of 90 feet, and the

.upstream section will have fo be placed 3 to 4 feet deeper. Also, a large box culvert either with a

drop inlet or in a 'broken-back’ configuration would be needed to convey the flows in the Beardsley
Canal Wash safely under Northern Avenue. The size of this culvert could be as large as an 8-

~ barrel, 12'x8' reinforced concrete box (see Appendix G).

8.1 SHORT CROSSING ALTERNATIVE

The short crossing alternative is located at the Northern Avenue — Beardsley Canal intersection and
minimizes culvert length but includes a replacement of both a canal headwall and turnout structure.
The length of the culvert measures 300 feet. .

8.2 LONG CROSSING ALTERNATIVE

The long crossing alternative is located just east of the Northern Avenue — Beardsley Canal
intersection and includes a 500" box culvert and approximately 1500 cubic yards of channelization
from the NIC to the culvert inlet. No canal structure relocation is required for this alternative.

8.3  DOUBLE-CROSSING ALTERNATIVE

The double-crossing alternative includes fwo box culverts, one crossing Northern Avenue

" perpendicularly and one crossing the canal at approximately a forty-five degree angle. The first

culvert measures 50 feet in length, the second measures 250 feet. Over 10,000 c.y. of
channelization is required between the two culverts, as well as additional outlet and inlet headwalls
for the second culvert. The location of the NIC crossing downstream of the Northern Avenue —
Beardsley Canal intersection requires that a canal drop structure and approximately 550 feet of
canal must be removed and replaced.
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9.  NORTHERN AVENUE WASH CROSSING

Even with 1600 cfs diversion at Olive Avenue, overtopping still occurs at the Northern Avenue —
Beardsley Wash crossing due to the large flows coming in from Cholla Wash. The 100-year flow in
the wash at Northern Avenue is over 5,500 cfs. Two design alternatives to prohibit canal -
overtopping are noted and compared below. Both aiternatives require that the canal road, on the
east side of the wash, be built up. A description of the build up is noted below. A grade stabilization
structure upstream of the wash crossing would not be necessary because the headwaters caused
by a new culvert will back up and slow down the flow in the wash enough to reduce erosion and
maintain the current grade. A plan and profile sheet of each crossing option can. be found in -

Appendix E.

9.1 Dip SECTION WITH CULVERT ALTERNATIVE

inciuding a 15 mph dip crossing at the Northern Avenue -- Beardsley Wash intersection allows the
culverts at this location to be smaller while passing flow over the dip section, The depth of the dip
section is limited by the height of the canal crossing and canal road immediately east of the dip.
The alternative balances the dip section and culvert size to provide capacity to pass the 100-year )
flow. The dip crossing was maximized to minimize the size of the culvert. The minimum culvert size
needed is five 10'x6’box culverts. The 100-year water depth would still be nearly 4.5 feet over the
dip crossing. In order to maintain the integrity of the crossing, a concrete fiord must protect the
roadway above the culvert with riprap protection on exposed areas. This option presents many’
difficulties: emergency vehicle access is not provided, future ultimate roadway improvements
would entail major reconstruction, the flow depths are high and the dip could be a hazard to the

'steep approach from the east. This alternative is not recommended.

9.2 CULVERTS ONLY ALTERNATIVE

If only box culverts are used to convey the wash flows beneath Northern Avenue, the sizing
increases to eight 12'x8’. Minor roadway improvements would most fikely need to be completed
over the culverts. Channelization downstream of the culvert would be required (see Appendix H).
This option seems most feasible and has many benefits. The upstream water surface is lowered to
safer levels, thereby reducing the chances of overtopping. it is still recommended to complete -
canal maintenance road improvements and bank protection approachmg Northem Avenue. Also,

- culvert extension in the future would be feasible if the MCDOT desired ultimate build-out of the .
‘roadway (broken ~back cuivert would be ideal for future extensions). Cost sharing would be Justrf ied

based on providing and all-weather access, flood control protection a_nd protection-of the canal,

9.3 CANAL ROAD IMPROVEMENTS

By providing a large box culvert for a wash crossing at Northern Avenue, the canal road Upstream
of Northern Avenue will confain the flows so they do not overtop the canal.
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10. WAaAsH BANK PROTECTION

Bank protection is needed in the Bea'rdsley Canal Wash to reduce erosion. Protection would be

. needed between -Olive Avenue and. Cholla Wash if clearing the channel was a@ desired alternative -

for increasingthe capacity of Beardsley Canal Wash and reducing the diversion flows. The second
reach lies-between Cholla Wash and Northern Avenue:where the high velocity and volume of flow

from Cholla Wash erode the west bank 'of the wash. Lastly, FRS#3 channel velocities, sauth of :

Northern Avenue, must be evaluated and bank protection provided where needed. .

- 10.1 OLIVE AVENUE TO CHOLLA WASH

If the channel were cleared, this reach would need to be protected with a versatile bank lining that | -

would encourage vegetative growth after construction. This report recommends gabion lining as
diagramed in the typical section (see Appendix #). A portion of this reach will be protected
regardiess when the canal maintenance road is raised to prowde protection from overtopping at

Cholla Wash. .

10.2 CHOLLA WASH TO NORTHERN AVENUE -

Gabion lining is recommended for this reach also. Buried concrete is one concept previously .

discussed, this is not recommended due to erosion of the covering soxl protection from
undermining or piping and aesthetics. ‘

10.3 NORTHERN AVENUE TO FRS #3
See Section 10.2
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11. FRS #3 CHANNEL

11.1 FLOWVELOCITIES

Flow Velocmes |n the FRS#S channel south of Narthern Avenue, range from 5 fps to. over 14 fps.

"near the FRS#3 structure These velocities are high because the flow rates are now much higher
~ than that pre\nously modeted The flow rates are high because the project prevents breakouts at
- Olive Avenue at Cholla Wash and at Northern Avenue thereby routmg all the flows to the FRS#3

structure V|a this channel

11.2 BANK PROTECTION

Bank protection is recommended for the FRS #3 channel because of high velocities. Either gabion
mattresses or soil cement can be used for bank protection. Keyed-in mattress gabion lining is
recommended for this reach, as soil cement requires toe down depths that would increase cost

dramatrcally

The gablon Irnlng would extend from two feet above the 100- -year water surface down to the

channel toe and then across the bottom of the channel for 15 fo 18 feet. Providing a gabion
mattress at the toe would allow for any scour and the flexible lining would conform to the scour
conditions along the reach, thereby minimizing maintenance and reconstruction. Bank protection is.
most likely needed on both sides of this channel from Northern Avenuée downstream.

Figure 7- FRS #3 Channel with Northern-Wash intersection CMP outlet
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12. CosT ESTIMATE SUMMARY

The cost of each alternative or. improvement is noted in the table below. An explanation of the costs
is summarized in the improvement section below. Complete cost estimation tables can be found in
Appéhdix I. 1t should be noted that the estimates given in this section are rough and should not be
exclusively used in budgeting the project. '

Table 3 - Cost Summery per Alternative

" North Inlet Channe! Alternatives

NIC Diversion Structure at Olive Avenue Cost
Crossing at Olive/Canal Intersection (Short Crossing) $449,067
Crossing East of Olive/Canal Intersection (Long Crossing) $449 850
Two Culverts Perp: To Olive and Canal {Two Crossings) $1,188,403
Crossing at Olive/Canal Intersection (Medium Crossing}) _ $434,308
NIC Diversion Structure at Northern Avenue Cost
‘[crossing at Northern/Canal Intersection (Short Crossing) $362,117
Crossing East of Northern/Canal Intersection (Long Crossing} $333,482| .
rwo Crossings at Northern and Canal (Double Crossing) $620,548|

Beardsley Wash Alternatives

Olive Avenue to Cholla Wash ' Cost
Cleared Beardsley Wash, 1200 cfs Diversion (including NIC construction cost) $4,012,308
Existing Beardsley Wash, 1600 cfs Diversion (including NIC construction cost) $3,887,897
Cholla Wash to Northern Avenue . Cost
Culvert Crossing at Northern Avenue : $173,265
Maintenace Road Build-Up, includes Cholla Wash confluence protection (Gabion) . $619,667
Northern Avenue to FRS #3 : Cost
Lining East Bank (12" Gabion} $1,641,241
Lining Both Banks (12" Gabion) ’ $2,942 089

12.1 FLow SPLIT (CLEARED VS. EXISTING WASH)

Clearing the Beardsley Canal Wash only reduced the diversion flow by 200 cfs. The diversion flow
reduction of 200 cfs reduced the NIC width by 20 feet, which therefore reduced the right-of-way
acquisition by approximately 2.4 acres, or 11%. The reduction of NIC width also reduced the
materials needed for the drop structures, but not enough to offset the cost of bank protection
needed along Beardsley Canal Wash after it has been cleared.

12.2 OLIVE AVENUE DIVERSION STRUCTURE

The alternatives described for the Olive Avenue diversion structure were chosen to consider

whether replacing canal structures or constructing longer culverts was more cost effective. As seen
in the table above, the cost of multiple culverts for the crossing, especially the concrete channel
16
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needed between the culverts fo produce a 90-degree turn in the waterway, increased costs -
dramatically. All of the other altematives produced similar costs, proving that culvert construction
cost, per linear foot, and canal structure replacement balance out. Therefore the crossing shoulci' be
determined on ease of implementation and maintenance.. '

12.3 NORTHERN AVENUE DIVERSION STRUCTURE |
Again in this diveréion crossihg, it is showh that the double culvert design, including concrete

channel between the culverts, is not cost effective. The short and long crossings are similar i in cost
and should be evaluated on ease of implementation and maintenance. -

12.4 DROP STRUCTURES

A cost estimate spreadsheet on the alternatives for drop siructures is located in Appendix I. The
North Inlet Channel construction costs were completed using the cheapest vertical drop structure
as calculated in the drop structure spreadsheet. The 1200 cfs NIC was estimated using the Vertical
Gabions Drop StrUcture and the 1600 cfs NIC was estimated using the Verticat Exposed Concrete
Drop Structure. The vertical’ drop structure was used because the cost of a constructing sloping
drop structure was far greater than that of a vertical drop.

12.5 NORTHERN AVENUE WASH CROSSING

The dip-crossing alternative mentioned in the Northerﬁ'Avenue Wash Crossing sectibn was not
considered a viable option, therefore it was not cost estimated. This concludes that the culvert only
crossing is the only viable design. The cost of this aiternative is noted above. A more detailed cost

estimate can be found in Appendix I.

12.6 WASH BANK PROTECTION AND MAINTENANCE ROAD BuILD-UpP

Bank protection along the east bank of the Beardsley Canal Wash was considered only when using
Gabion baskets and mattresses. The cost quoted above reflects a gabion wall stretching from
Cholla Wash to Northern Avenue prowdmg the dual function of building-up the eX|st1ng canal
maintenance road and providing bank protection. A more complete cost estimate can be found m

Appendix 1.

12.7 FRS #3 CHANNEL

The velocities experienced in the FRS channel 'enforce the need for bank protection. ‘Gahion

' baskets and mattresses provide an economical solution. The bank prot'ecti_on costs noted above

include the cost of excavating the channel to ensure that it meets the capacity required to contain

the NIC fiow and the Beardsley Canal Wash flow. The cost estimate for the bank protection, using

both 12-inch and 9-inch gabijon mattresses, Beardsley Canal Wash from Northern Avenue to
FRS#3 can be found in Appendix . :
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needed between the culverts to produce a 90-degree turn in the ‘waterway, increased costs
dramatically. All of the other alternatives produced similar ¢osts, proving that culvert construction
cost, per linear foot, and canal structure replacement balance out. Therefore the crossing should be
determined on ease of implementation and mainienance. o |

- 42.3 NORTHERN AVENUE DIVERSION STRUCTURE

Again in this diversion crossing, it is shown that the double culvert design, including concrete
channel between the culverts, is not cost effective. The short and long crossings are similar in cost
and should be evaluated on ease of implementation and maintenance.

12.4 DROP STRUCTURES

A cost estimate spreadsheet on the alternatives for drop structures is located in Appendix 1. The
North Inlet Channel construction costs were completed using the cheapest vertical drop structure
as calculated in the drop structure sprea'dsheet The 1200 cfs NIC was estimated using the Vertical
Gabions Drop Structure and the 1600 cfs NIC was estimated using the Vertical Exposed Concrete

- Drop Structure. The vertical drop structure was used because the cost of a constructing sloping
- drop structure was far greater than that of a vertical drop. It should be noted that the drop

structures, which extend up the sides of the channel, interfere with using the NIC as a combination
diversion channel and trail system.

12.5 NORTHERN AVENUE WASH CROSSING

The dip-crossing alternative mentioned in the Northern Avenue Wash Crossing section was not
considered a viable option, therefore it was not cost estimated. This concludes that the culvert only
crossing is the only viable design. The cost of this alternative is noted above. A more detailed cost
estimate can be found in Appendix I. '

12.6 WASH BANK PROTECTION AND MAINTENANCE ROAD BUILD-UP

Bank protection along the east bank of the Beardsley Canal Wash was considered only when using
Gabion baskets and mattresses. The cost quoted above reflects a gabion wall stretching from
Cholla Wash to MNorthern Avenue providing the dual function of building-up the existing canal
maintenance road and providing bank protection. A more complete cost estimate can be found in

- . Appendix .

12.7 FRS #3 CHANNEL

The velocities experienced in the FRS channel enforce the need for bank protection. Gabion
baskets and mattresses provide an economical solution. The bank protection costs noted above
include the cost of excavating the channel to ensure that it meets the capacity required to contain
the NIC flow and the Beardsley Canal Wash flow. The cost estimate for the bank protection, using
both 12-inch and 9-inch gabion matiresses, Beardsley Canal Wash from Northern Avenue to
FRS#3 can be found in Appendix |.
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13. . RECOMMENDATION

Based on the results of our Value Engineering {VE) session Held on November 9" and 10", our
recommendations for this project include:

~ Flow Spllt

The first recommendation is that the exrst:ng Beards[ey Canal Wash should not be cleared to
reduce diverted flows. Therefore 1600 cfs will be the amount of diverted flow. The clearing of the -
60~foot nght-of—way poses 404 permitting problems, aesthetic dllemmas with regards to the SRE
development on the west side of the wash, possible scour issues and a higher concentration of
cost,

North Inlet Channel
It was concluded that sloping buried concrete drop structures provided an aesthetlc and cost

- efficient option. The drop structures should contain a slope of 20:1 or less to allow for the possibility
for pedestrian and equestrian trails throughout the channel.

Olive Avenue Diversion Structure _ :

The long crossing was chosen for the diversion structure at Olive Avenue. This crossing will not
remove any canal structures therefore it will reduce the cost of canal rebuilding and increase the
possibility of completing the canal reconstruction within the dry out period.

Northern Avenue Diversion Structure
The long crossing at Northern Avenue was also chosen because it missed canal structures. The
placement of this structure must not inhibit the cuiverts to be placed at the Northern Avenue wash

- crossing and it must be noted that the structures (the diversion structure and the wash crossing)

should _not be connected at their southern ends.

Northern Avenue Wash Crossing -
The wash crossing is to use culverts enly, no dip. Th|s will provide a safe all weather access for
property on the west side of the canal, where Northern Avenue is the only access. The canal

. maintenance road build-up between Cholla Wash and Northern Avenue was abandoned. The

raising of the maintenance road at Northern Avenue to prevent breakouts is not recommended.
Providing a Iarger culvert at the Northern Avenue -Beardsley Wash crossing as well as a drop inlet
will prevent the breakouts.

Only the Challa Wash confluence will have bank protection along the east side of the Beardsley
Canal Wash. This will ensure that the Cholla Wash flow, which hits the bank almost
perpendicularly, does not erode the canal maintenance road any further. The bank will be protected

- using soil cement.

FRS#3 Channel

‘The FRS#3 Channel contains high enough velocities that the east bank must be protected. Using
- soil cement instead of gabion matiresses may reduce the cost of bank protection. Channelization

immediately downstream of Northern Avenue was determined necessary to ensure that the

diversion structure at Northern Avenue does not become outlet controlied.-
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' - APPENDIX A — HYDROLOGY

Included in Appéndix A

. URS ADMP HEC- ‘1 Mcdel obtained flows for:
) = - Waterfall Wash Confluence
» Beardsley Canal Wash
»  Cholla Wash. '

, : . _ White Tanks FRS #3, North Inlet Channel
¢ ' ' . Pre-Design Study Report
’ ) : November, 2004
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ID ***MENTS ADJACENT TO THE BULLARD CHANNEL S. OF I-10. ko
ID _ o : : '
ID ~ * URS REVISED RTIMP PERCENT IMPERVIOUS VALUES *
'ID - * AS PER ECDMC GIS DATA - 6-27-01 *
ID '
D . REVISED HYDROLOGY HEC-1 RUN FOR WHITE TANKS ADMS
ID .~ 100~-YEAR, Z24-HOUR STORM ) orlglnal file: WTADMS 24
iD : '
iD FUTURE CASE WITH RETENTION VOLUME DIVERTS
iD : ' ' REVISED BY URS DATE: 01-14-04

Ip T 7 : B . FILE: L33PF6D,DAT

LOOP 303 CORRIDOR-WHITE TANKS AREA DRAINAGE MASTER PLAN UPDATE
EXISTING CONDITION HYDROLOGY MCDEL 'WITHGUT PROJECTS IN PLACE'

PER DIRECTION AND BY PROVISION OF THE FCDMCr URS "HAS ADDED THE
PROVIDED DIVERT DATA FOR THE EXISTING DIVERSION (FREVIOUSLY
TURNED OFF) AT D1189 B

THE RESULTS OF THE FLOCDPLAIN FLOW SPLIT ANALYSIS
AT PERRYVILLE & 83RD AVE BETWEEN GLENDALE AND BETHANY
HOME ROAD HAVE BEEN INCORPORATED INTO THIS MODEL

REVISED BY URS DATE: 01-14-04
: FILE: L303MLL.DAT




'-1****«J.Hrﬂlwi*mf*ii’tiiii*iii**ﬂto*******J.h s L D B R T L S
Ea * * .
U.s. J-\RMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
€08 SECOND STREET

FLOGD HYDROGRAPH PACKAGE  {HFG-1) *
*
*
* DAVIS, CALIFORNIA D566
*
-
+

JUN 1998
VERSION 4.1

(816) 756-1104

* o o+ A Kk #
ok % o ok

RUN DATE .  25AUG0D4 TIME 13:57:53

*
*
*
*
*
*
*

ket ok ok e R kR bk ek e ek ok ke ok R N R TR L R AL T T TS T

K XEXXAXX KAXKKX

X X
X X X X X KX

' X ¥ X ‘X X
KXHKXHX  XAXZ X KAKKK X .
[ X X X . X
X X X X X X
X X ODIXXKKX | XHHXX RXX

THIS E’ROGRAM REPLACES ALL PREVIGUS VERSIDNS OF HEC-1 KNCOWN AS HEC1 (JAW 73}, HECLGS, HECIDB, AND HECIKW..

THE DEFINITIONS OF VARTABELES -RTIMP- AND ~RTICR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -BMSKK- ON RM-CARD WAS CHANGED WITH REVISICNS DATED 28 SEP 681, THIS IS THE FORTRANT? VERSION
NEW QPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

PSS :READ TIME SERIES AT DESIRED CALCULAT{ON INTERVAL ' LOSS RATE:;GREEN AND AMPT INFILTRATICN

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM . .

1 . . ’ HEC-1 INPUT. . : : © PAGE 1
LINE ID.......l.......Z.......3.......4 ....... 5.......6.......?.....-..8......_.9......10
1 ID LOOP 303 CORRIDOR—WHITE TANKS AREA DREINAGE MASTER PFLAN UPDATE
2 ID EXISTING CONDITION HYDROLOGY MODEL 'WITHOUT PROJECTS IN FLACE'
. 3 ID : .
1 - ID PER DIRECTION AND BY PROVISION OF THE FCIMC, URS HAS ADDED THE
5 D PROVIDED DIVERT DATA FOR THE EXISTIRG DIVERSION (PREVIOUSLY
[ 1D TURNED OFF) AT DI18&9.
7 D ' . ; . s
8 ID THE RESULTS OF THE FLQODPLAIN FLOW SPLIT AMRLYSIS . ] .
9 ID AT PERRYVILLE & B83RD AVE BETWEEN GLENDALE AND BETHANY -
10 i HOME ROAD HAVE BEEN INCORPORATED INTO TEIS MODEL
11 i . ’ C - .
12 I _ : :
13 | ID } o : ©' - REVISED BY URS - DATE: 01-14-04
14 ID o : .o . FILE: L303M1L.DAT
15 ID NOTES.
16 . D 1. THIS HEC-1 MODEL CONTAINS THE FOLLOWING SUPER BASINS: WHITE TANKS 3,
! 17 has] ?A, 2B, 2C, 2D, 2E, 2F, 2G, 2H, 2I, 2J, 2K, 2 & 3, 4 THRU 26.°
18 ha ) 2. REVISED TO REFLECT UPDATED SOILS MAPS AND NEW DEVELOFPMENT. '
19 D 3. AVERAGE XKSAT VALUES FOR EACH SUBBASIN WAS RECEIVED FROM FCLMC
20 D - " GIS DATA AND THEN ADJUSTED FOR VEGETATION, OR LEFT AS ORIGINALLY IN
21 ¢, ID . THE WLB MODEL. .
22 D . 4. FOR NEW DEVELOPMENTS ONLY §0% OF REPORTED PROVIDED RETENTION .
23 L ID WAS INCLUDED IN THIS MODEL (RS A CONSERVATIVE ESTIMATE) . RETENTION
24 ‘In CAPACTTIES WERE ESTIMATED BY EEC FOR DEVELOPMENTS WITE NO. .
25 s} DRAINAGE REPORTS.
26 D’ 5, REVISED DRAINAGE BOUNDARIES DASED UPON FIELD INSPECTION OF SUN CITY.
’ 27 SIm> . GRAND. COMBINED SEVERAL BASINS TOGETHER TO MAKE NEW BASING 114 5115,
28 1D ALSC REROUTED SUBBASINS 100A, 101, 102A AND 106 TO THE SOUTH TO 113A.
29 iD " © §. CHANNEL ROUTE ALONG REEMS ROAD UPDATED TC REFLECT NEW CONSTRUCTION.
30 N 7. REVISED SCS TYPE II RAFNFALL DISTRIBUTION FOR THE 24~HOUR GENERAL .
- 31 ID . STORM.
' 32, D . &. REVISED RRINFALL DEPTH-AREA REDUCTION FACTORS.
33 :Ip 9. PSIF WERE ADJUSTED BASED ON THE VALUES OF XKSAT AND WERE EDITED INTO
34 - THE DATA FILE BY THE FCDMC.
35 CID 10, AVERAGE XKSAT VALUES FOR SUBBASINS WITH BORROW PITS (WHITE TANKS
36 D - g AREAS #3 & #4) WERE ESTIMATED BY EEC.
. : *DIAGRAM
37 IT 5 : . 600 A
38 . o 10 5 '
35 m o o1s Lo :
40 oD 4,03 001 0 . o ) : -
1. - PC. .000 .082 © .005 .008 L0131 .014 .017 .020 . .023 ,026
42 PC .029 .032 7,035 .038 L0413, 044 .048 L0852 . 056 .060
43 PC ..064 .068 .072 - .07 - D80 . 085 .080 L095 - .100 © .105 '
44 S FC L1190 L1115 -7 - .120 .126 .133 .140 .147 .155 L1637 1172
. .45 PC ,181 .181 - .203 | .218 ,236 - .257 .283 .387 .663 LT07 . .
: 45 PC L7358 ,158 - .T76 L7910 . .804 .815 .825 B34 .842 . 849 . . i
47 PC . .856 .63 .B69 L8753 ,881 887 .883 /898 .03 . .,908
48 . PC - C.9F3 - .918 7 ,922 - ,926  .030 .934 1938 842 .946 950
49 PC .953 956 .959 . 962 965 L9868 L8710 L9740 - L5877 980
50 . FC 983 L986 - .989 ,992 .995 L998 1,00  k.000 1,000 - 1,000
51 . Jp 3.79 10 . S ’ - : L
52 Jo 3.51 50
53 ) il 3.39 100
54 ©JD 3.29 200

* **ii***ttii*i***i****iiiﬁ*&***ﬁk***#*#*iititiiti*it***********************

* kkwkkkw Rk kbR THE FOLLOWING SECTION IS WHITE TRNKS 3k% ke ek bk ok kk e dF ko dk




= ’ _ WRARNING --- ROUTED OUTFLOW 874.) IS GREATER THAN MAXTMUM OUTFLOW 860.) IN STORAGE-CUTFLOW TABLE

WARNING --- ROUTED OUTFLOW

{ 862.) IS GREATER. THAN MAXIMUM -OUTFLOS’( _( 860.) IN STORAGE-CUTFLOW TABLE

WARNING -—- ROUTED OUTFLOW (  874.) IS GREATER THAN MAXIMUM OUTFLOW (  860.) IN STORAGE-OUTFLOW TRBLS

" WARNING --- ROUTED OUTFLOR (°  ©80.) IS GREATER THAN MAXIMUM OUTFLOW {  B6D.) IN STORAGE-CUTFLOW TABLE 
WARNING ——- ROUTED OUTFLOW {  881.) IS GREATER THAN MAXTMUM OUTFLOW {  860.) IN STORAGE-CUTFLOW TABLE
WAENING --- ROUTED OUTFLOW ( ~ 878.) 76 GREATER THAN MAXINMUM OUTELOW -(  860.) IN STORAGE-CUTFLCW TABLE
WARNING --- ROUTED OUTFLOW {  B70.) IS GRERTER THAN MAXIMUM oUTTLOW {  860.} IN STORAGE-QUTFLOW TABLE
WARNING --- EGUIED OUIFLOW. {  B69.) IS GREATER THAN MAXIMUNM oUTELOW {  860.) IN STORAGE-GUYFLOW TABLE
'WARNING --- ROUTED OUTTLOW {  874.) IS GREATER THAN MAXTMUM OUTELOW {  860.) IN STORAGE-CUTFLOW TABLE
- WARNING --- ROUTED CUTFLOW {  B74.) IS GREATER THAN MAXDMUM OUTFLOW {  860.) IN STORAGE-QUIFLOW TABLE
WARNING --- ROUTED OUTFLC‘“'J { . 869.) IS GREATER THAN MPAXIMUM OQUTFLOW { 350.)‘ IN STORAGE-QUTFLOW TABLE
WARNING —-- ROUTED CUTFLOW {  §64.) IS GREATER THAN MAXIMUM OUTELOW ( éeo.).xn STORAGE-QUTFLON TABLE

WARNING --~ ROUTED QUTFLOW 868.) IS GREATER THAN MAXIMUM CUTFLOW

860.} IN STORAGE-OUTFLOW TABLE

WARNING -~- ROUTED OUTFLCW | 866.) IS GRERTER THAN MAXTMUM QUTFLOW ( 860.) IN STORAGE-OUTFLOW TABLE -
1 : ’
RUNOFF SUMMARY
FLCOW IN CUBIC FEET PER SECOND
TIME IN HQURS, AREA IN SQUARE MILES .
) o PEBK  TIME OF AVERRGE FLOW FOR MAXIMUM PERIOD ~ BASIN MAX THUM TIME OF
: OPERATION STATION FLOW PERK . BREA ., STAGE MAX STAGE
, + : 6~HOUR 24-HOUR .72~HOUR '
HYDROGRAPH AT N .
+ 1 1573,  12.50 223, 61. 3. . 1.94
ROUTED TO ] .
+ ) . ) . RCP1 . 1386. - 12.83 - 222, 61. . T30, 1.94
: HYDROGRRPH AT .
+ ) 2 1339. - 12.75 237. 66. 32. 1.82
2 COMBINED AT i )
+ . CP2 2657.  12.75 . 456. .126: 61. .7 3,76
ROUTED TO X R . o
+ . - .  RCP2 - 2458,  12.92 455. 126. : 61. 3.6
HYDROGRAPE AT : ' . . )
+ . : .. 3 313, . 12.33 31, R 1. . .29
‘ROUTED TO . : _ ) _
+ o . L RCP33 ¢ 250, 12.50 31. 8. -4, .. .29
HYDROGRAPH AT ) : e _ S
+ ) 3 863. 12.33 89, | 22. . 11, LBl
2 COMBINED AT - o N : :
+ 11CP3 1048.  12.42 119. 30. 4. . . 1,10
2 COMBIRED AT . : . ) .
* : : CP3, 2655. 12,92 E71. 155, 5. 4.86
. DIVERSTON TO C i : :
o+ . . DI18% s548. 12.92 54, 14. 7., 4,86
" BYDROGRAPH AT ‘ o S
+ : . D3 2107, 12.92 517. 141, 68. 4,66
ROUTED TO ) . : : :
+ ' . . 'RCPI 2038.  13.08 517. 141, ©8B. - 4,66
o HYDROGRAPH AT . ' . .
i + . ) 4 396.  12.25 T 10. 5. .30
. HYDROGRAPH AT ) ..
Ty . -5 927.  12.25 86. - 23, 11, .72
. 2 COMBINED AT . . .
+ cPSs 1315, -12.25 - 121, 33. 16. 1.02
ROUTED TO - I ] '
+ [ RCP3 1312, 12.25 121. 33. 16, 1.02
. HYDROGRRPH AT . C : L
+ . . 6 . 746. © 12.08 ' 52, .14l ’ 7. .45
2 COMBINED AT
§ + .

cpe 1854, 12.17 2. a4, -23, 1.47

" RQUTED TO




KYDROGRAPH
2 COMBINED
ROUTED TO

HYDROGRAPH
2 COMBINED
“HYDRGGRAPH
2 COMBINED
ROUTED TO

HYDROGRAPH

-2 COMBINED

2 COMBINED

AT

AT

AT
AT
AT

AT

AT

AT

AT ~

DIVERSION TO

HYDROGRAFPH

AT

DIVERSION TO

BYDQOGRAPH
ROUTED 10
HYDROGRAFH
2 COMBINED
ROUTED T¢
HYDROGRAPH
ROUTED TO
" HYDROGRAPH
2 @oma:NED
EOUTED 70
" 'HYDROGREPH
ROUTED TO
" HYDROGRAPH
2.COMBINED
HYDROGRAPH

ROUTED TO

- 2 COMBINED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

RCP&

CP7

RCP7?
IiCPo

cps
RCPS
10
IiCP10

CPLQ

1DT188

inio
201188
2D10

RCP1O

1z

GP12
ReP12

11
RCP11

13

CP13

RCPL13

‘14

RCP14

15

TI1CP15

16

SR16

CP15

1784,

494.

2245,

1947.

1402,

3324,

840,
4120.
3543,
1357.
486E.
65é2.

9358.
5564.-
1596.
3968,
3822.
121%.
4459.
4088,

1559.

1268,

1223.
2062,
2035.

1548,

1382,

1272,
2483,

1206,

2485,

12,17

12.08

12.17

12.33

12.33

12.33

12.33
12.33
12.75
12.75
12.75
12.75
12.75
12.75
12.75
12.75
12.93
12.50
12,83
13.00
12.42
12.75
12.42
12,58
12,67
12.33
12,58
12.42
12.50
12.42

".o0

12,5¢

172.
36,

206.

- 206.

iEl.
364,

93,
455,
454,

237.

686,

1188,
174.

1014.

. 215.

799,

167,

253,

952.

202.

201,

145,

344,

344,

173.

" 173,

-149,

319,

149.

319.

47.

10+

57.

57.

4.

100,

26.
125.
125.

82,
185.

323,

47.

276.
54.

222.

$222.

43.

261,

261.

S54.

54,

36,

89,

89.
47,
a1,
40.

86,

41.

86,

23.

27.

27.

21.

.48i
1z,
Gq.
60.

30.

83,

156.

.23,

133,

26,

207.

197.
21.

126.

126.

26.

. 26,

17..

43,
43.
23.
23,
1g.

4z,

20,

42,

1.47

.31

.81’

5,01
16.87
1G.87
16.87
10,87
19.87

10.87

12.25

12.25

1.56




i

i

L
A

ROYTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT
ROUTED TO
HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED 10

HYDROGRAPH AT
DIVERSION 10
HYDROGRAPH AT
ROUTED TG

HYDROGRAPH AT
DIVERSION TO

HYDROGRAFPH AT

2 COMBINED. AT

'ROUTED TO

HYDROGRAPH AT
DIVERSIbN‘Td
HYDROGRAPH AT
ROUTED Ta

EYDROGRAPH AT
2 COMBINED AT
DIVERSION fo

HYDROGRAFHE AT

' DIVERSION TO

' HYDROGRAPH AT

ROUTED TO

' HYDROGRRPH AT

2 COMBINED AT

2 COMBINED AT

RCP1S
17
1iCPLY
c217
RCPL7
I1CWT3
coNT3
SRAT3
116
116RET
1160UT
R336

137

117RET

1170UT
é?ll?
R117
123

DI134

Dlzs

R123

124

CP124

DI136

1p124

- DIL3S

2D124

R124

125

11125

2108,

" 1036.

2480.
4474,
4407i
383,
4657.

7618,

872,
872.
233,
110.
920,
920.

364,

154, 7

24B.

320.

3z0.

293.

331,

618.
296,
323
131,
e,

178,

- 934,

930.

12.75
12,33
12.67
12.37
12.75
12.50
12.75
12.92

.00
12.33

12.33

12,67

13,17

12.58

12.58

13.08 -

13.08

13,867

13.00

.00

13.00

13.33

13.33

13.33

13,33

13.33

13,33

$13.33

13.83

12.50

12.50

31s. 86,
.108;. 27,
423. 112.
761, 200,
76l. - o200,
s0. 13,
809, 212,
1682, 453,
0. 0
111, - 33,
93. . 28,
27. 8.
26. 8.
158. 47.
130. ' 35.
‘a1, 12,
65. 20.

62,0 . 20J
69. ' 15.
0. _ 0.
59, I 17,

) 59. ST,
sg.k ’ 22.
156, 39.
81. L
76. YN
z3. 6.
52. 12,
55. TS
us. 29,
169, - 2.

41, 3,90
3.0 L7
se. - 497
9§; - 783
86, T.83: 7
8. .44
102. _ 8.27
‘218, 20,52
0.  z0.52
16, .66
12, .66
4 .66
a .66
23, T Lez
. PR
5. .02
10. 1.65
10, ©o1.68
8. .44
0. a4,
8. B .44
8. .44
iR .87
1. . 1l.es
16; 1.6%
5. 1.65
3 1.65
6 1.65
6 165
ETY 1.05
20. ’ 2;01




f
§

DIVERSION TO’

HYDROGRAFH AT

DIVERSION 10

HYﬁRosRAFH AT
ROUTED TO

HYDROGRAPH AT
QIVERSION'TO
HYDROGRAPH AT
ROUTED TQ

HYDROGRAPH AT
DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

2‘&6&BINED AT
DIVERSION TQ
HYDROGRAPH AT
ROUTEb IO

HYDROGRAPH AT

- ROUTED TO

HYDROGRAPH AT
2 COMRINED AT
HYDROGRAFH AT

ROUTED TO

2 COMBINED AT

DIVERSION TO
HYDROGRAPH AT
ROUTED TO

HYDROGRAPH AT

© DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

D137

iDp1z2%

D138 .

2oz
R125
118
118RET

1180UT

R118"

126

126RET =~

1260UT

111286

CPl26

DIl39

D126

R126

100A
R1D0OA

1028

111024

C101

R101

CPl02a

102ART

102807

R102A

106

106RET

1060UT

CP106

- 308,
616.
308.
309.
273.

326,

321,

253,
72,
1038,
;036.

522.

215.
211,

597,

597,

37z,

T 265,

712,

413.

409,

12.50 |

32.50

‘12.50

12.50

12,75

12.08

12,08

12.17

) 13.83
12.50
_12.50
12.83

T12.83

12.83

12.63

.00

.00

12.50

13.08
12.50 -
.12.50

12.25

12.25
12.42
12,42

12.83

12.42

12.50
12.50

12.83

iz.e3

74,
148:
74,

T4.

73. .

1z,

25.

23.

21.
- 153,

T121.

51,

70,

139,

L 139,

23,
23,
60.
83.
20.
20.
102.
6L
a1.
a1.
96.
66.
29,

€6.

21.

41.

21.

20,
20.

1a,

a7,

3z,

15.

Zl. .

41.

41.

15.

21,

25.
15.

10,

10.

2.

T 7.

17.

"1, . - 3.68

20; o q.ss
10, 3.66
;o.' - 3.66
10.- " 3,66
7. 16
1. .16
3 16
ER ‘.isl
23. V'I“ ,95
15.1 L oLes
7. .95
0. 1.11
20!? a5
20. . 4T
a 4.5
a. 4,75
3 .18
Y
7 .51
,?5-: C s
2. .16
2. 16
12. 75
7. .'f. ';75
5; ’ R .78
5. .75
. G
8 .h77'
4 77




HYDROGRAFPH AT
ROUTED TO
- BYDROGRAFH AT

DIVERSION TO

HYDROGRAFH AT

2 COMBINED AT
DIVERSION TO
HYDRGGRAPH‘BT
DIVERSION TO
HYDRGGRAPE AT

ROUTED TO

HYDROGRAPH AT

DIVERS;QN'fo
HYDROGRAPH AT
2 COMBINED AT
DIVERsbe TO
EYDROGRAPK Af

" ROUTED TO

'HYDROGRAFE AT

DIVERSION TO

HEYDROGRAPH AT

3 COMBINED AT.

DIVERSION TO

HYDROGRAPH AT
ROUTED TO
HYDROGRAFPH AT

DIVERSION TO

HYDROGRAFH AT

2 COMBINED AT -

"ROUTED TO

HYDROGRAPH AT

Rl&ﬁ
105
R105
112
112RET
1120Uf

CP112

DIl20

T 1pii2
1D1lZ1A
2D112

R112

1i3a

113ART
113307
cPI13A
2D121A

_DL13A

" R113A -

114

‘L14RET

114007
CP114
p11228
D114
© R1l4
15

115RET

11500T

CPll5
R115

122a

281,

306.
264 .
846,

846.

241,

393.

131.

263.
131.
132.

1.

772,

489.

772.
766.
43.
723,

562
2117.
2117+
600.
Séo.

597.

263.

Z40, |

2122.

2122,

376,

513,

428.

587.

13.8%3

12.25

12.42

12.25

12.25

12.87

12.67

12.67

12,67

" 12.67

12.67

13.17

12.25

12.08

12.25

. 12.235

12.25

12.25

12.50

12.7%

- 12,75
.13.42

13.50

13.50
13.50

14.00

.12.67

12,67
13.58
13;?6
14.08

12,25

67.

27.

27,

99.

83,

23.

4.

16.

32,

16.

16. -

16,

92,

33. -

&7,

81.

B0, -

78,

423.

365.

92,

225, -

107.
118.
1le.
408,
36?.

71.

180,

179,

76.

17.

25.

22,

13.

V27,

i8. -

22.

22,
22,

izs5.

e7.

28.

65.

27.

38,

38;
121.
99.
231
60,
0.

23.

8 1.70
3 .21
3. .21
1¢. .63
St .63
3 .63
6 .82
2. ;sé
4, .82
2. .82
2. .92
2 .82
13, . .50
5 .50
a. .50
11. 1.34
0. 1.34
10. 1.34
w. 1.34
60.  2.47
ar, . 2.a7
13, Lz
31, 5.26
: 15. T 5.26
e, . 5.;52'
18. 5.26
58, 240
g, 2040
1. 2.40°
28, __7.59'
'59;' BN
i1. Co.38




Drvgﬁéfqu T
HfDROGRAPa AT
"l 2 COMBINEb AT
Hynaoséarﬂ AT

ROUTED TC

HYDROGRAPH AT

Dzvzision TO
HYDROGRAFH AT
2 COMBINED AT
"ROUTED TO
? COMBINED AT
ﬁOUTED TO
ROUTED TO
HYDROGRAPH AT
DIVERSION TG
HYDROGRAPH AT
ROUZED 70
HYDROGRAPH AT
REUTED :O
HYDROGRAPH AT

. -DIVERSION TO

HYDROGRAPH AT

3 COMBINED AT

ROUTED TO

HYDROGRAPH AT

DIVE#SI&N TQ
HYDROGRAEH AT
ROUTE# T
HYDROGRAPH AT
? COMBINED AT
DEIVERSION TO

- HYDROGRRPH' AT

122ART

122p0T7

L 1Il22n

Dlid
R114
1228
122BRT
122B0OT
CélZZB'
R122B
C?lZZA
1R122A
2ZR122A
i
111RET
1110UT
‘R1ll
104
-‘R104
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. . APPENDIX B — SITE EVALUATION

~ Included in Appendix B :

+  Photographs of existin'g Beardsley Canal Wash

e Maricopa County Manning's Coefficient table

» Beardsley Canal cross-sections with corresponding Manmng s Coefficients
s Channel degradation/system sediment balance summary tabie '

White Tanks FRS #3, North Inlet Channel
Pre-Design Study Report
November, 2004 -




. a

Drainage Design Manual for Maricopa County, Volume I, Hydranlics .

~ Table 6.11

Manning's Roughness Coefficients "

Roughness Coefficient (n)

(1 From: Sirr_ions,. Li and Associates, 1988. Adapted from Chow (1959) and Aldridge anci Garret _(19735. ‘

(2) Use maximum value when cars are present.

Channel Material Minimum | Normal | Maximum g
| Corrugated metal 0.021 0025 ] 0.030
Concrete: _ o
Trowel finish 0011 | 0013 0.015
 Float finish 0.013 0.015 0.016
Unfinished 0.014 | 0017 0020
. Shotcrete, good section 0.016 0019 | 0023
* Shotcrete, wavy section 0018 | 0022 0.025
Asphalt® 0013 | 0016 | 0020
Soil cement 0018 | 0020 0.025
: Constructéd channels with earth or sand bottom. .- | | .
Clean earth; straight " 0.018 0.022 0.025
_ Barth with grass and weeds 0.020 - 0.025 0.030.
‘Earth with trecs and shrubs 0.024 0032 | 0040
" Shoterete - 0018 | 0022 | 0025
~ Soil cement. 0022 | 0.025 0.028
" Concrete - 0017 - | 0020 |- 0004
' Riprap 0.023 | 0032 | 0036
Natural channels with sand bottom and sides of: S | '
 Trees and shrubs | 0.025 0.035 7| 0045
Rock 0.024 0.032 0.040
Natural channel with rock bottom - 0.040 0.060 0.090 -
| Overbank ﬂoodpiains: o o N .
. Desert brugh, normal density 0.040 0.060 |  0.080
. ‘Denmsevegetation .+ - 0070 | 0100 | 0.160

= IAAN N&L—--

| cﬁ—— (W%, 4

6-64

January 28,1996
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@

Channel Deg.xls

‘ | | |
~ State Standard 5-96 Watercourse System Sediment Balanc
Beardsley Canal Wash and North Inlet Channel Estimateld Channel Degradation
Locaticn on 100-yr Peak’ Degradation {ft)
Channel Discharge (cfs) General Long Term Total
Qlive Ave. (u/s) - 2655 3.7 - 2.3 6.0
Olive Ave. (d/s) 1055 -2.5 1.3 3.8
Cholla Wash (before confl.) 4868 4.7 3.3 8.0
Cholla Wash (at BCW) 5539 4.9 3.5 8.4
Northern Ave. (d/s) 7139 55 4.1 96 -
1200 d/s of Narthern Ave. 7776 57 4.3 10.0
North inlet Channel (div.1) 1600 3.0 1.7 4.7
North:Inlet Channel (div.2) . 1200 2.7 1.4 41

. 10/3/2004 11:40 PM




(. ~ APPENDIX C — HECRAS MODELS
| Incl_uded_ i:i Appe'r‘z.di)-(.c o

-‘ | SRE HECRas Model with aItered Mannmg S coefF cients

0 Cross—sectlons along Beardsley Canal Wash from OJive Avenue to Cholla Wash for
:cleared and uncleared conditions Co
. " ‘o Profiles of e><|st1ng flows in Beardsley Canal Wash
e New HECRas Model of Beardsiey Canal Wash : SN
Y o Cross- sectlons along Beardsiey Canal Wash from Cholla Wash to Northem
Avenue : : : : :
o . Profile of ex:st:ng flows in Beards!ey Canal Wash
o ' Data used to create cross—sectlons

Lo R
1

White Tanks FRS #3, North Inlet Channel
- Pre-Design Study Report
* November, 2004
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HEC-RAS Plan: KM designEx_River: RIVER-1 Reach: Reach-1 . Profile: PF 2 - - - - - : - e T
Reach River Sta Profile G Total Length Chnl Mann Wid Chnl Min Ch El W.S. Elev Max Chi Dpth Critw.g. I EG. Elev .E.G. Slope Vel Chnl Flow Area TFop Width Froude#Chl | -
. ) : ‘ {cfs} {ft) i (ft) o ) e () () sy | fsafy | ) ]
.. [Reach-1 12167 PF2 . 1055.00 162.00 0.035 1270.20 '1275.83] | 563 1271.83]  _ 1275.93 0000351 - 252] . 439.18| - 78.54) 0.19
Reach-1 2.163 B Culvert] ] : i L i ] - : : ] i
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R 2wz
COMPARISON OF Ei<TiNGg VERSUS CLEARBD S
‘ - ot eranpr | CHYDRAAC DATA ,
HEC-RAS River RIVER-1_Reach: Reach-1 Profile: PF 2 - ~ LA

_ Reach River Sta Profije Plan QTotal - ¥ Length Chnl Mann Wid Chnt Min Ch El W.S. Elev Max Chl DBpth Crit W.5. E.G. Elev E.G. Skipe Vel Chn! Flow Area Top Width Froude # Chl

(cfs) [V . : () (it} . {f) (ft) (1) P 132 (f/s) (sq i) ()

Reach-1 12167 PF2 | ClearDursn 1455.00| -~ 102.60 2.035 1270.20 1276.58 578 . 127235 129711 0.000350 2.89 529.47] - 1854 0.20

jReach 2467 . IPF2 KM designEx 1055.00 102.00 0.035 127020 1275.83 563 1271.93 127523 0.000351 2.52 43948 - yESs4 - pad
Reach-1 2163 - . Culvert

Reach-1 2458  |PF2 ClearDvrsn 1455.00 460.00| T 0.035] 126940 1273470 4.60 ) 1274.03] 0001213 3.98 36817 78.54 0.32 ,
Raach-1 2159 . |PF2 KM designEx 1055.00 | 460.00 ) 0.025 1265.10] 1273.10 B 4.00| - . 1273.27|. 0.001072 338 - 313.90 © 7854 E
Reach-t’ 2072 PF2 ___iClearDvrsn 1456.00 400.00 0.026 1268.00 1271.36] - 336 1274.35 1272.6% 0.007269 0.04 173.38 . s o098
Reach-1 2072, . IpF2 T XM designEx 1055.00 400.00 cO45| - 426800 127143 343 1270.87 1272.03| 0010062 - 629 i78.28| - 71.51 068
Reach-{ 1.996 P2 CleatDvesn 1455.00 400,00 0.022 $260.00 1266.58] - 550{ - . 1268.68 .1268.88 0.010884 14,56 99.93 31.04 143
Reach1 - [1.906 PR32 KM designEx 1055.00] - - 400.00 - oo3s] 428000 126571 . 571 . 128571]  1267.32 0.013342 . 1047 103.73 Y 1.00
Reach-1 .~ (1920 PF2 ClearDvrsn 1455.00|° 40500 - 0.026] ~ 1258.00 1262.22 4221 126259 1264.46 0.009630 1203 12058 35.82 145
Reach-t 1920 PF2 _ | KA designEx 1055.00 405.00 0.035) - 125800 126343 ‘5.43 1261.80 1264.05|- 0.003571| 6.35 166.27 - 39.02 0.54
Reach-t 1844 FF2 ClearDvesn 1455,00( © . 40000 0.022 1255.00 1260.23 523 126023 126243 0.005044 .14 13178 . 3531 .10
Reach-1 1.844 PF2 KM designEx 1055.00;  ° 400,00 0045, " 125500 " 125940 4.40 1258.40{  1261.01 0022014 10.18 103.52 32.55 1.01

‘| Reach-1 1.768 PF2 ClearDyrsa 1455.00] 40000 0.022] - 1253.00 1254.83 ] 1.83 1255.51 1267.73 0.036966 15.40 18455 184.28 2.37
Reach-1- " ]1.768 PF2 KM designEx 1055.00 o000 . DD3s 1253.00] 125596 . 2.96 1285.15 1286.15] . 0003318 4.33 38272 . .19374| 049
Raach-1 1692 PF2 - ClearDvrsn 1455.00 40000 | 0.025 1250.00 125349 : NG 1253.19 1254.33)  0.008022 949 - 206.84| 90,26 1.09
Reach-1 1.692 [ KM designEx | 1055.00 . 400.00 . 0p45 1250.001. 1252.75 R ¥ ;] 1252.57 1253.43 0019790 - - 7.30) 167.01 . BBSS| - 0.91
Reach-1 " 1816 PF2 ClearDvrsn © - 1455.00 320.00| - 0.031 1246.00] - 125037 . 437| - 1249481| . 1250.88] . 0.003851 - 638 - 28444 103.64). 063

- 1250.79) . 0.002998 . 3B8| | ap7.al 103.84 0.38

Reach-1 1.616 PF2 - |KM designEx |~ - 1055,00 320,00 0.045 1246.00 1250.59 4.58
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North [nlet Channel Design
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HEC-RAS Plan: KM Dsgn Exst Profila: PF2 - . e . . - : : - N :
. Reach River Sta Profite G Total Length Chnl Mann Wid Chni Min Ch E! W.S. Eley Max Chi Bpth Cratws. | EG. Eley £.G, Slope Vet Chnl Flow Area -| Top Width Frouda # Chl
v A L - (cfs) ~ (fty - i) () B L] I (£ () (ffs) (sqfy -~ @ - '
Reach-1 2167 PE 2 1085,00 . 102.00 0.035 127020 127587 567 127188 . 127593 0.000271 Z00 526.53 105.08 . 046
Reach-1 2183 - : © Gulver| : . R L N L : ] . - N
Reach-1 2.159 PEZ ) 1955.00] 48000l - . 0.040 1269:10 1273.16 4.06 1273.32]- ©  0.001268 . a7l 3w 85.18 ~ 028
Reach1 - |2072 - PE2 1055.00 400,00 ~ 0o46| T 12es00] 127147 »-347| .. 1270.83] . 1271.96(  0.009808] - 566 186.56 7937 ] 0.65
" |Reach-1 - |1.996 . {PF2 1055.00[ 400.00] 0.035 1260.00| - 126572) - . 572| . 128572 1267.32 . 0.013277 L1615 . 10396 2430 0.98)
Reach-1 1.920 PF2_ . - 1055.00 4D5.00] - "~ 0035 1258.00] 128343 - - 5.42 1261.80 1264.05 0003573 - 6.35 166.23 . 39.02 0.54
Reach-1  |1.B44 . [PF2 . 1055.00{ - 400.00 0.045 1255.00 1259.40 © 44D 1269.40; .~ 1261.01] = 0021964 - " 1018]  1p3eD| . =256 1.01
Reach-1 1.768 PF2 105500 °  400.00 0048 1253.00 1255.83 .. 283 1254.94 1255.95 D0G3SS0) - 2.9t . a3 109.65] 0.38
Reach-1 1.662 PF2 .1 1osspo| . ° 400,00 0.046 1249.20 25275 0 ass| . 1253.31] . 0.012535 g00{ . irse3] = e2m 072
Reach-1 1616 PF2 : 1055.00(° Lazo00] 0.059 1245.90 1251.92 - X1 1251.99 0.001281] . - 221 477.94 118.62 019
Reach-2 | 1.556 IPF2 £539.00 475.00 0.058 124180 1251.27 9.47 124749 1251.45 0.001766 .. 337 164479 294.61 0.256 .
3 : Reach-2 1486 - lPF2 5539.00 410.00( - - 0.052 1238.10 1247.67 . 957 1247.53 1249.28 0.024184 10.0% 553.33] 157.81 D.94} " .
Reach-2 1.388 PF2 .. 5539.00 . 395.00 0.043 123620 © 1243.87] - 767 1242.75 124459 0.006004 . 683 810.75 220.32] 0.64
Reach-2 1.313 - PF2 ] '5539.00] . 40500 - - o080 . 123420 . 1242.00 780 | 1242.37 0.004812 4.88 1160.81 © 25397 ©op3)
Reach2 - . [1.237 PF2 1. 5539.00 335.00 . 0.056 1230.70 1240.87 1017 ‘ o 124142 0.002037} ° 4.03 _1407.45] 24200 . 0.28
Reach-2 . [1173 PF2 - 553000 . . 7500 . 0047 1227.40| - - 124084) - 13.24]- ] 1240.78|  0ooos28] 331 - 1909.43 26867 . D18
Reach-2 1.188 PF2 : | 5539.00 60.00 ) 0038 . 1256.00 1240.28 1428 1237.28 1240.69] ~  0.001548 5.25 1157.13 _ 265.00 0.39
Reach2 _ |1.154 ' Culvert ~ T o i B
Reach-2 1.148 . [PF2 j . 7139.00 125.00 0026 122440 - 123536 10.86 123535 123866)-  0005715]  14.88] - 49201/ - 83.20] 1.00
Reach-2 1.124 - |PF2 7138.00 b 265.00 ) 0.025 1223.40 1233.89 1049 1230.85 1234.93 0.001385 817 873.82 120.18 0.53
Reach-2 1.074 PF2 7139.00 4o000| ~ ogzs] . 1z2020 1231.46] ° . 1046 1231.00] 123410 0.005117|, 13.77 51842 8590 0.89
Reach-2 0.898 PF2 ‘ 7139,00 410.00 0.027 1217.50 122800] 11.40 1229.00 1231.85 0006052 - 13.54 | 52728 92,05 C100
Reach-2 - [0.82 PF2 - 7139.00 365.00 0025 1214.50 1222.46| - C 0 788] 0 122411 - 122767 00%7447| . 1833] - 28043 118.70 1.79
Reach-2 0.846 PF2 - . SFT76.00) . 400.00 0425 1213200 - 1224.01 10.81 1224.77 1224.23]  0.000558 -~ 494] | 206786 - 78145 D34
Reach-2 0770 PF2 -  7776.00 - 390.00 . 0025 1211.10 . 1223.02 : g2 - - 1223.84 0.001422] 8.1 1677.95 538.06 0.54
Reach-2 0.696 PF2 . | - 777800 | 400.00] . 0.025 1208.80 1218.68 ©.10.88 121968 ° 122266 goos272l. - 1386 561.08 9491 © 100
Reach-2 0.620 .. PF2 . 7776.00 410000 0025( .° 120720 121627 . 8.07 $217.52] 122002] 0007846 15.88 62042 314.58] . L1122
Reach-2  [n.543 PF2 . | TI600| - - - 0.025 120510 1214.30 ) 9.20) - 121484 1216.89 0005503 13.53] - 682.25 192.1% S 105
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- Notth Inlet Channel Design
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North Inlet Channel Design

RS 1920 Ineffective ﬂow set at same !oca:mn where prevnuus HEC 2 model
5l
"1

Elevation (ft)

Légend

WSPF2 .
—_———

Ground
Ineff
.
Bank Sta

" | Encroachment

CpBOD . . . - 10800

Station (f);
North Inlet Channel Design
RS = 1.844
. Legend ..
" WSPF2
R
g’ . Ground
8 Ineff
o RN
B Bank Sta
it —
Encroachment
S S JuIB w i : - i — e S — ‘ i = -
10000 .. 10200 . .~ 10400 . 10800 10800 : . 11000 11200 11400
- S Station (%) _ ' ' '
o : SR NoﬁthetChannelDeggn
o . . ’ RS=1. 768 Ineffectwe flow set at same location where prevmus HEC—2 model
- | e oa
]‘—.ﬂ35-4\<-.08—>ﬁ—.05-—>ﬁ035>%—.05—)[ . -
: TR oo : _Legend
E T WS PF2
) i e
& Ground
© .
g - Bank Sta
®
H Encroachment
i .

Station ()

;- Tawmo 00 o400 foee0 . dosoo . 11000

14200

11400

1inHoriz. =200 ft 1inVert. =20ft




).

: : 83
“North Inlet Channe! Design
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North Inlet Channel Design .
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North tnfet Channel Design
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‘North Inlet Channel Design
RS = 1,124 Added cross section for culvert analysis’
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North Inlet Channel Design
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North Inlet Channe! Design -
RS = 0.696
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[From Predesign Study Mapping' to Supplement KM Mapping
Downstream of Northern Avenue and West of FRS#3 Channe!

. 0.920 S 0.846 ' 5 0.770 . - D.696 - ) 0.620 = .
. ADJ. N ADJ. [ ... | ADJ. | . - [ ADJ. B - | _ADJ. ) ADJ.
STA ELEV | ELEV | STA ELEV | ELEV STA ELEV | ELEV STA ELEV | ELEV | STA ELEV | ELEV STA | ELEV | FLEV
10000 1218.12| 1220.36] 10000 1215.50| 1217.74| 10000| 1213.40| 1215.64| 10000[ 1211.25] 1213.49] 10000 1219.00| 1221.24} 10000| 1207.75| 1209.99; -
10362] 1222.25| 1224.48| 10212] 1218.25] 1220.48] 10134] 1218.00] 1220.24] " 10123| 1217.25 1219.48] 10210] 1218.00| 1220.24) 10080]1212.00; 1214.24{ .
"40370) 1222.00] 1224.24] - 10380] 1218.00] 1220.24] 10220 1220.00] 1222.24] 10175] 1218.00| 1220.24 10345, 1220.00| 1222.24| 10275 1214.00| 1216.24
- 10405! 1221.50[ 1223.74{  10460] 1220.00} 1222.24] 10280 1217.25| 1219.49] 10475 1220.00; 1222.24] 10370, 1220.50| 1222.74 10360, 1216.00! 1218.24
" 10535| 1222.00] 1224.24] 10520] 1222.00] 1224.24] 10340] 1219.00] 1221.24]  10525] 1224.00| 1226.24| 10395| 1220.00] 1222.24| 10390/ 1218.00; 1220.24
10585 1224.00| 1226.24| 10630| 1222.00| 1224.24] 10385] 1218.00] 1220.24] 10645 1226.00| 1228.24| 10500| 1218.25| 1220.48| - 10470| 1220.00| 1222.24] -
10610! 1226.00] 1228.24| 10705] 1224.00| 1226.24] 10425| 1215.75| 1217.99) IR 10690| 1220.00; 1222.24{ - 10585] 1222.00/ 1224.24| - -

HECRAS LD. 0.998

10655} 1227.00: 1229.24| 10750] 1226.00]| 1228.24] '10445| 1216.00( 1218.24 ' ' o 10780] 1224.00| 1226.24| 10665] 1222.25| 1224.49
10710} 1226.25( 1228.49] 10795| 1226.25) 1228.49| 10545|1218.25| 1220.49 = o : 10880| 1225.25| 1227.49| . : I
10840! 1228.00; 1230.24 A 10715( 1220.00] 1222.24 ' .

10925 1230.00] 1232.24 ] . 10750 1224.00{ 1226.24 B o o S ' - e e
. : ] 10935| 1223.00{ 1225.24 - ‘ ) ] ]

11025] 1226.00| 1228.24
" 11225{1230.00| 1232.24

- ["From Kenney Aeriaf Mapping, Wood Patel Predesign Study

‘ \H'EC-RAS Suppl x-sec data.xls Sheet! ,7 o o . : . ; R s ' . 11/3/2004 9:41 PM




7 12m bt

- Q» ® /A ”}L) SN §Cj I

sm _

|

t

|

-
-

|

t

l

| \Noowm?_z, STlD‘/
WABUALNWPPING
BEQNNA@BB MM)

4:@5&3 OAMEL
gmwF :\mm@w

b NI AT A




& ! | .... | _“»W"}"?‘V‘Y‘»‘»M :

- E XXX ¥ S
A i Ny N AN U AN




X-Sec Data for new HEC-RAS Model

| ' = T ] I

. . - , - il ] ' - [ b ~ ! | . |
. River Sta, 0.543 | River 8ta. 0.620 | River Sta, 0.696 . | River Sta. 0.770 |  River Sta. 0.846 River Sta, 0.920 River Sta. 0.998 River Sta, 1.074 River Sta. 1.124 River 5ta, 1.148 River Sta, 1,158 | River Sta_1.173 | River Sta, 1,237 River Sta, 1.313
X 1Y X Y X Y X Y X 1 ¥ I X Y X Y X Y X Y X Y X Y X Y X Y X _ Y
9920] 1219.80] 9921 1223.00 5921] 1223.80 9934 122330 9934] 122450 5929]  1227.80] 9921 [ 1231.30 9923] 123260 9922] 1235.00 9955] 1235.60 8921] ° 1238.60 9915] 1237.80] __ 9538] 1239.10 9946[ 1240.70
9931[ 1220.00] __ 9936] 1222.80 5936] 1223.60 9945 1223.40 9946| 1224.70 9934] 1227.60] 9929 { 1232.00 §935] 123360] . 9951] 1235.70 9958| 1235.70]  9o04] 1239.40| - 9927| 1237.60 9957| 1238.90 9961 124020
9956| 1214.20] _9994] 1208.00 9952] 1220.60 9990 121360 9982] 121640] - 9946| 1227.30] 9933 | 1232.60 9941] 123370]  9962| 1233.30]  9961) 1238.10 9931] 123840]  9932] 1238.70 9963| 124020 9965] 124140
: 9963 1213.15] __10000] 120720 9992| 1210.00 9996] 1211.80] _ 10000| 1213.20 9981 1210.40) 9944 | 1232.70 9962] 122880 0973]_1229.00 9963| 123820 9938] - 1239.40] _ 9943] 123230 9979 1232.20 9976] 1236.00
_ . 59988| 1207.50] _ 10012} 1207.50] . 10000 1208.80] _ 10000 1211.10f  10010] 1213.40 0085| 1216.90§ 9957 | 123000 §  9991] 122040 9980| 1226.30] _ 9970| 123360]  9955| 1236.80] 9957 1231.60 9985] 1230.80 9986) 1235.00
: 3993 1205.80] __10044] 121450] _ 10008] 1209.70] __ 10011] 1211.808 __10014] 1213.90 9992| 1215.20] 9983 | 1223.00 | 10000] 122020 9989 1223.80] . 0974] 1233.00] _ 9964| 1236.40 9970| 1231.10] - 10000] 1230.70 5094| 1235.40
10000] 1205.16] __10050{ 1215.60F _ 10035] 1215.60] __ 10026 1214.30] __10022] 1215.00 9956] 1214.60] 5992 | 1219.60 10018] 1224.80f _ 10000] 1223.40] . 9981] 1230.70 9967| 1236.00] 9979l 1220.00f  10010| 1233.90] . 9997| 1234.40|
10011] 1205.85f  10059| 1215.30] __10047] 1219.10f  10041] 1217.50] _ 10030] 1214.80] _ 10000| 1214.50] 10000 | 1217.60 | . 10042] 1232.50] 10014| 122370  0992| 122830] 9960  1235.80]  9990] 1227.80F 10026 1234.70| 10000 1234.20
10028! 1208.80] . 10070| 1214.80] . 10071] 1223.20f _ 10054| 1219.70] __10040] 121550} - 100t5] 1217.10] 10010 | 1219.20 10056] 1235.80] 10026 1224.10] _ 10000| 1224.80) _ 0980| 1234.60] 100001 1227.40] 10050 1235.10| . 10007 1234.30]
10045! 1211.50]  10072] 1215.00]  10088| 1223.00]  10078] 1219.30] _ 10058] 1218.30] _ 100231 1217.90] 10022 | 1221.70 | _ 10670] 1235.20] _ 10050] 1225.50] _ 10007] 1224.70] 9983} 123240 10005] 1227.50f 10053} 1234.80] 10010] 1934.40| .
10055] 1212.20]  10085] 1214.60] 100941 1221.60|  10089| 1219.50]  10064] 1221.00f  10041] 1221.00] 10029 | 122380 | 10078 1235.00]  10089| 1236.60]  10012] 122440] 9989 1231.20] 10012] 1228.00] 10079] 1235.00] ~ 10013] 1235.20
10065 1212.20] _10090] 1235.10] _ 10101] 1222.00] 10098} 1219.10]  10078] 1222.30] 10044 1221.40] 10048 | 1228.70 _ 10094] 1237.10]  10020] 1226.30 9991) 1228.90f 10016 122880] 10087| 1234.30] 10018[ 1235.50
10067| 1212.00 | i0108| 1222.30] _ 10110] 1219.80} _ 10100] 122190  10050] 1221.30F 10054 | 1229.10 | - - 10106] 1237.30] 10025 1227.00]  10000{ 1226.50] 30032] 122960] 10086| 1232.60] 10026f 1235.90
10071} 1212.20] _ ' 10117] 1222.30]  10123| 1220.20] . 10104] 1222.00] 10054] 1221.50] 10064 | 1226.70 _ 10124 123800 10027| 1226.90] 10005| 1226.70} 10036| 1231.70] 10112] 1233.10] 100311 1236.30
10076 1208.75] R _ g 10111] 1220.50] __ 10066] 1220.50] 10073 | 1230.00 ' 1 10032| 1232.80] __ 10013| 1226.30] 10046| 1235.00]  10123| 123520]  10036] 1236.50|
10083 1208.00 _ : R ‘ 10121] 1220.80] 10078 1221.30] 10075 | 122840 - ' 10036] 1232.60] - 10015] 1226.00] 10051| 1232.30]  10130] 1235.60]  10046] 1236.40
100861 1208 50 ) - - 10134] 122180 10101] 122420 10078 | 1229.30 ‘ : e 1 10047 123540] . 10031] 123430 10056] 1231.50]  10138] 1236.70]  10054] 1236.30
10089] 1210.15] : . _ 10122] 1224.50] 10081 | 122900 | . N —{ - 10044| 1241.10] __10041| 1236.30] 10066| 1230.90] _ 10142| .1236.00] _ 10062] 1236.60
10091} 1213.10 . - 10144{ 1220.50] 10101 | 1225.30 ' - 10055] 1239.10] _ 10044| 1236.50] - 10073| 1231.10] _ 10147 1235.90] . 10075 1236.40
10157] 1214.50 - " -t 10164] 1219.00] 10107 | 122560 , 10060 1235.40|  10050] 1236.40] 10091} 1232.70] _ 10150] 1235.001 10081  1236.60
15217| 129590 _ % B T 10183] _1218.90] 10110 | 122550 | . ' 10065} 1234.86] 10057 -1236.40] 10098} 1235.30]  10164] 1237.10] _ 10094] 123670
10243 1217 .20 ~TNote: - T TT{0196| 1215.40] 10112 | 122580 | © 10071! 123560] 10063| 1236.80] 10107 1235.40f  10166] 1237.10]  10108| 1236.50| -
10255| 1217.75 Supplementary floodplain data obtained from: = | 10202 122020 10125 | 1227.30 ' 10095] 123640|  10067| 1236.70]  10113| 1236.50] _ 10169] 1236.80] _ 10129] 1237.20
10312] 1218.75| Kenney Aerial mapping / Wood Patel Study . 10208 1220.30] 10144 | 1228.70 | R : 10116 1236.85{ 10074| 1236.80] 10123 123710} 10179 123840} _ 10140 1237.80
T10347] 1219.10}——|for cross-sections 0.543 fo 0.920 10212] 1220.80] 10164 | 122880 _ _ 1013g| 1236.70f 10082} 1236.10] 10142] 1238.10f 10185 1236.90]  10148] 1238.70
_ = : , o ‘ 10172 | 122880 § . T : - 10161 1236.50f  10095] 1237.60] 10161] 1238.10§  10194] 1236.80| 10148] 1238.30
10190 | 1225.80 §. , 10191 1237.30]  10104] 1237.30]  10176| 1238.80§  10204] 1237.20]  10157] 1238.30
) ) 10201 | 122560 : ' ' 10217] _1237.00] 10119 1239.50] _10198| 1239.10] 10222] 1236.80] 10164] 124030
: - — = IR : S 10230 | 122540 | - _ _ T 10253] 1237.35] 10121 124050  10220| 1235.10] _ 10235] 1236.60] 10166] 1239.90
. - , — T - _ 10235 | 1225.00 ‘ _ ' {40279 1237.30] 10133 1237.50] 10230| 1240.50]  10251] 1236.60]  10170] 1239.90
10273 | 1227.20 - 10321] 1237.60| . 10139 1237.90] - 10270] 1241.30] _ 10273] 1237.40] 10187] 1240.60
10300 § 1227.00 | - e 10402] 1237.70]  10142| 1237.70] 10298] 1241.20] 10280] 1237.50] = 10191| 1241.00
_ _ : _ _ 1 10322 | 1226.10 . . 10147 1238.10] 10374] 1242.00] _ 10296] 1240.70]  10199] 1241.20
; — - T : ) 10339 | 122610 : I _ B ' 10158 123850] . | . 10304 1241.20] 10204} 1241.30
: - — | 10354 | 1224.00 T : ‘ 10169] 1238.80 - ‘ 10210§ _1242.00
10362 | 122380 - T o - 10194] 123060 = . . 10223 1242.50
' ~ | 10206] 123980 -
10215 123950
102191 - 1239.80
10235]_ 1239.70
~10253] _1240.50
10282] 124150
10304] 124120
10313]__1241.20
T10316] 124260
HEC-RAS Xsect Sta&Eiev. xls HEC-RAS X-sec Data Input - - S ‘ . ‘ S : tof2 -

11/3/2004 9:49 PM -



1246.20

| . - |- : !

[ River Sta. 1.388 River Sta. 1.466 River Sta. 1.556 River Sta. 1.616 River Sta. 1.692

X Y X Y X Y X Y X Y
99431 1238.70 9g29] 1249.30 9977] 1249.50] 9960] 1250.60 50982] 1253.00
9956] 1246.60] - 9961] 1249.00 ge78] 1250200 9986] 125040 9086| 1252.90|
9557{ 1245.40 9570] 124850 9982] 1250.80 9971| 1249.00 9981] 1253.60
9069] 1245.80 9973] 1249.80] 10000] 1242.00 9979] 1247.80]  10000] 1249.20
8977| 1244.90] - 0080] 1246901  10007| 1241.80 9994] 124610] 10007} 1249.30
5o79] 1245.00 9983] 1241.20F - 10011| 124260]  i0000] 124590  100t2} 1250.30]
§005| 1236.30 9991} 123850 10016] 124280]  10005] 124740} 10017| 1250.60]
10000] 123620 10000 1238.10] 10025, 124520 10009] 1247.60] 10020] 1250.70
10012| 4236.30) 10010] 124130 10038] 124530F 10016| 1247.60] 10050] 1250.80
10023 424160] 10018] 124830 10041 124500f 10023] 1248.00] 10060] 1250.80
10031 124210[ 10023] 124750  10052| 124960] 10034] t24700} +0065| 1250.90
10036] 1240.80] 10035 124650 10058| 1249.80] 10044} 124840| 10089] 1250.60
i0044] 124080 10042| 1246.20] ~ 10083] 1243.70] 10053] 1248.10]  100e4| 1250.40]
10051] 1241.20]  10047| 124580 10103| 1244.00] 10063] 1247.90] 10100] 1250.30|
10060] 1241.10] 10051] 1245.50] - 10127 1244.80] 10072] 1247.90f 101041 1250.20
10065] 1241.30] 10059] 1244401 10151 124500 10080] 1247.30] .10107] 1249.70
16074 1241.10] 10066] 1243.60f 10161 124530} 10086] 1247.70] 10114] 1249.40
10000 1237.501  10074] 1243.40] 10200  1245.90F - 10092| 1248.30] © 10122] 1252.40
10004] 1237.80F 10079] 1243.70] 102200 4245.80) . 10107[ 1251.50]  10130] 1252.20
10009] 1238.50] 10083| 124260 10240] 124560] 10110} 1251400 10142] 1251.50
10104] 1238.60] 10088| 124270] 10248] 124580 - 101131 1251.70] 40150 1252.10]
10106| 123810 10105 1245.00f 10280| 125330] 10133] 41251.80f 10161 125230
10114] 1238.80] 10118] 1247.00] 10296] 1254.50 - 10174] 1253.401 -
10127] 1235.10] 10118 1247.00] . 10303] 1254.60] " 10185] 1255.50
10139] 124010 10122] 12469¢] 10308] 1254.10 10209} 1257.70
10148] 124040 10134 1247.10 : - 10223] 1257.70
10157 1241.58] 10144] 1248.10
10162] 1241.60] 10163} 1248.60)
10169] 1241.90] 101671 1248.20
10178] 1242.80] 10172 1247.30
10185] 1244.00f  10187] 1247.90
10191[ 1243.10F  10185] 124870
10200] 124310}  10198| 124840
10216| 124490 10201] 124520
10219 41244.10] 10204] 1248.80
10230] 124420 10212 1248.90
10246] 124410| 10956| 4128010}
10255] 124300
10271] 124380
10277] 1243.90
10282] 1243.50
10290] 1242.60
10206] 1242.50
10301] 1242.80
10307| 124060
10312] 1242 50
10339] 1242.70
10347| 1243.20
10352 1243.20[
10359] 1242.40
10362] 1243.20
10366]  1243.30
10369] 1243.20
10378] 1243.70
10384 1243.80
10393] 1243.90
10411] 1244.40
10417 1244.50
10423| 1244.80] ;
10433]  1244.80}
10449 124530
10471

HEC-RAS Xsect $ta&Elev. xls HEC-RAS X-sec Data lnput

T 'X-Sec Déta'foi new I_-jECRA_S Mode_! S .'

20f 2

© 11/3/2004 9:49 PM



jZos 8T
1oes.Bs L
2988 L
Zh.5%
e
| 21z e "
fane®
L 2P
IS
1 \2oB.0
5| 1285 P .
Yoas o c ' ' A | | |
203.00. - p | S : o ‘ K o o |
T izil e T : Lo

1210







1220

.

iz

@+

20







1230

P




-..s<

N

u\é\ NP L_W‘@QO-&-' o

—

¥

|
|

- }

SN
9 =

z 1.6

| ozds
8.9 .
LA
zo>
- Z0.8




e U =79} L3
I Ui L B A -3

SRR Y T =/ <
: S ﬁﬂ’-’H -5 .. 5Z,

®
)
+
)
)
N
+
)
)
L
_{_




\wzBo
. :.1723.»%0_, .':.i,
| 1228.82
2542
2540
(225. 00
13, 127122
© f ezl
12240
226l
122400
. {223,830

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

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

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




@230







-"'-1258 .‘

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

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

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

"124@ o

1240 |

1230

. li23g

A0 cor
T : .Z’-f,‘-{'". |
g 26>
oz 1210
526
zo | »z. 5
4 3Tl
29| 334

Y

 35?ﬂJ'.t

10053 12248

T wesy | 2356
10083 12%-4
To{0 4 y 2385
1erZ7 1 1232570
o149 1§ j23.50 |
117 iy237 30 B
(0255 | \%3]. 0
024 - 14237.32¢
[ 287 12230 _
10307 1257. 4o
10376 | 37




e

~

A\ @
[

@-J(Z(}Q"Q

o
&

. A - . I, .
. 3 s : . .
Cn " . ~ . . : -
. ] - R B . e .
) - e N . ' - o

1247

"

W
¥

Ny N
%?%,eb:’[\!
WA e 0

N
X
O

§ LoV

g0 ~J 00-F

AW
+

1230 "f~§_ i'-i' -é i 3 '?' I\ ?11@{F9ftﬁef
B : - : A : T, " - T \ :ngpb L?FSOJH}-
| - 20 further!

IR S = a il =10 R Lol S EEEL SR EE ERR RS SRR SRR

SRARS

®
G\‘




1247

1230




1247

1_2 30




g;+_ﬁ

36.3

_ ‘*39:@;1

Bl
374
e

o Ho0.7
4Lz

.-




1258

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

12401

0.7
o T

. "ﬂ“f o
36 O

3«5‘4 |

ol 2

%4.2’-

BT
%%{4-

25/ 2

35;‘5’
25,9

5(,__,5_ -
2 0. P
Y

_gfe b .
26T

26k
26,7 .
2.5
27,2

_ 228
11 28]

%"s-'
3.5
“Yo,2

299
Hou,
1.0

Hy, T

413
HZ.6G.

(R S



R |

3

- 7877
_ é{é(, )

' -"Q‘S" &

3&2

10(,9-.__

B
MR

1571

it

'.124@1.&7

21
A
AL
T ZZ0

=0

Z5%
2]

217
23z

',z?o
"z%,_
20

309l

blLi* e

'17ﬁi-i 

185 |
RN I A

. ,%_;~L¥) (ﬂ

0. L

- 4E
Lz, C,
s
L q20
H0.lp

gz s

Hz.7

21z
239

' T bl

R o
%,z
iz



1250

- 124@ 1z

s
&% Hb -

=163
It 7.

1% 7

las L

P

ZO'."

- Zo4

25k

1237

C6vBB

18|




1260

¥y

@ 250

125%;(‘

z00

ZZe>
R4 120

Z49

- Z"{j(o'

1240

203 |
2061




TTIBIE T

e

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

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

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

124'

1240

CALAMA

SR T B

A LA

IR
-
"
R OIS S S, |
i 1 Il !

i:.s.ﬁi(?i




1280

1260

1250

3.0
529

5Bl

99Z

S e,

1240

o e oL LYl ] i . o
5 G C : s
! t L IR Y RN | : } 1 B ! L ! | | | } | |
A A BRI sheic) o DA ' 4

124

1 (AA

%?1_/- '
So.D

6’07
S0, 9

508

-6@‘?

f@c-f
S0
z0.2

491

U

S2.4
S22 |
g]:-'ﬁr

YA
£39
Y

| PRl \.

$2.7



- @8+9 pal “po+ _
rel _ ; 2rel
: 052 0521
. a9zl P92l ,




g+@8 - 1+0@

1278 . — 1276
L . R : I .
© 176@ é : g 1260
ST:T.) SR R A e N S R T N P Lo hese
C 20 3400



‘1269

 rav—
RN

1279 -

125l

: " : 1

o ' v
e e eem U ——
v .
: L L L

1260 .

1258

B+038

1408

3+88

© 4+B0

6+2@



. 1288

1278

FEe

127G

Gt sl

6+@@ .



DN Ry O S e e I B e e e R R Ly

1270

e e L R I I T e I I I R eI R I IR R

1270



1280

1280

1278

X o : :
IR NG AR S S A I P N P A S s R Y A -

. 0 v » » . 0 .
] N . B . « v .
oo ; 5 : : :
- . . . :
e : : v : ,

1278 R RN S R SR : ; A S

B+2@

5+08



S 1278

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

1288

1278

 o+o8.

3+9@ 4+813 .

S+02

5%




_ North Inlet Channel Design Plan KM deS|gn/Ex|sting Wash Dwergence :10/6/2004
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* North Inlet Channel Design - - Plan: KM designlExistihg_WaSh Divergence 10!6/2_004
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North Inlet Channel Design - Plan: KM design/Existing Wash Divergence  10/6/2004
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North Inlet Channel Design - Plan: KM design/Existing Wash Divergence 10/6/2004
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CoL e S - RS=1287 0 o
,‘f_045 l[‘ - 035 — 1‘ . '.0.6. . 1 _045  I : — '.os.' : o 1

_Legénd

. WSPF2
WS PF 1

:
Ground -

- A
- Ineff

© 12507

Encroachment

Elevation (it

1230 i ! —_— e e
8900 ... S . 10000 10100

Station {ft)

-

inHoriz. =60 ft 1inVert. =41t




o e

North Inlet Channel Design ~ Plan: KM design/Existing Wash Divergence 10/6/2004
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North Inlet Channel Design Plan: KM design/Existing Wash Divergénce. 10/6/2004
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North Inlet Channel Design Plan: KM design/Existing Wash Divergence - 1 0/6/2004
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" APPENDIX D ~ FLOW SPLIT ANALYSIS

_Inc_luded in A_ppendix D"

+ FIRM maps of Beardsiey Canal Wash ' o
«  Flood Profiles of Beardsley Canal Wash B .
S e Diversion flow calcu!a’non spreadsheets based on SRE HECRas iteratwe evaluatlon of flow
split ' A ¥ ' S
« HECRas profile of Beardsley Cana[ Wash water elevatlon for cleared and unc]eared
" diversion flows : A o :
_ . Sensnw:ty Analysns water eievatlon profile : :
e CulvertMaster capacsty eva]uatlon for exnstlng culverts under Olnve Avenue

~ White Tanks FRS #3, North Inlet Channel
Pre-Design Study Report -
November, 2004




o

HEC-AS WSE vs. FEMA Floodplam BFE from Ohve Avanue to Cholla Wash
SRS (Exzstmg Channel) :

~ Flow Divergence for Existing Channel -
River Flow Diversion Fis’ SRE HEC-RAS | HEC - SRE Elev. | HEC - FIS Elev,
Station {mi} {cfs) to NiC {cfs) Elev_(ft) | Elev. (ff) Elev. {ft) Diffrence {ft) . Diffrence {ft}

~2.159 2655 8] 1276.84 1274.38 1275.74 1.36 -1.1
2072 2655 0 1271.44 1272.71 1273.54 0.83 2.1
1.996 2655 0 1267.84 1268.71 1268.72 0.01 0.9} -

- 1.820 2655 0 1265.04 1265.03 1265.61 0.58 0.6}

©1.844 2655 . 0 1261.84 1262.73 1262.83 0.10 . 1.0
1.768 2655 0 1256.14 1256.87 1257.66 0.79 1.5] .

1892 2655 -0 1253.24 1254.26 1255.57 1.31 2.3

. 1.616 2655 0 1253.04 12580.25 1250.47 0.22 -2.6
2.159° 1655 1000 1276.84 1274.38 “1274.21 -0.17 -2.6
2.072 1655 1000 1271.44 1272.71 1272.39 . -0.32] - 1.0
1.896 1655 . 1000 1267.84 1268.71 126713 -1.58 071 -
1.820 1655 1000 1265.04 1265.03 1264.86 A Y -0.2) -
1.844 1655 1000 1261.84 1262.73 1260.63 -2.10 -1.2
1,768 1655 1000 1256.14 1256.87 1256.52 .35 . 0.4
1.692 1655 1000 1253.24 1254.26 1254.36 0.10 1.1
1.616 1655 1000 1253.04 1250.25 1249.87 (.38 -3.2
2.159 1055 1600 1276,84 1274.38 - 127310 -1.28 -3.7
2.072 1055 1600 - 1271.44 1272.71 1271.43 -1.28} 0.0}
1.996 1055 1600 1267.84 1268.71 126571 -3.00 -2
1.8920 1055 1600 1265.04 1265.03 1263.43 -1.60 -1.6
1.844 1055 1600 1261.84 1262.73 1259.40 ~-3.33 j -2.4|
1.768 1055 1600 1256.14 1256.87 1285 06 -0.91 -0.2] .
1.602 1055 1600 1253.24 1254.26 1252.75 © w151 -0.5
1.616 - 1055 1600 1253.04 1250.25 1250.59 0.34 2.5

1" FIS elevation increased by 2.24' to match SRE datum

. FlowDiversion.xls

10/19/2004 3:35 PM




HEC-RAS WSE vs. FEMA Floodplam BFE for reach from Olive Avenue to Cholla Wash
(60‘ ROW Cleared Channe!)

[

Fiow Diversion for Cleared Channel
River Flow - | Diversion FIs' SRE . HEC-RAS | HEC - SRE Elev. | HEC - FIS Elev.
Station (mi) {cfs) to NIC {cfs) Elev. (ft} Elev. (ft) Elev. {ft) Diffrence (ft)- Diffrence (ft}

. 2159 2655 0 1276.84 1274.38 127568 - 1.30 T.12
2.072 2655 0 1271.44 127271 | 127260 -0.11 - 1.2}
1.996 2655 - 0 1267.84 1268.71 1268.55 -0.16 0.7
1.920 2655 0 1265.04 1265.03 1264.49 -0.54 05
1.844 - 2655 0 §261.84 126273 1262.78 0.05 0.91 .
1.768 2655 0 1256.14 1256.87 1257.21 0.34 1.11
t.692 2655 0 1253.24 1254.26 1254.33 0.07 1.1
1.616 2655 0 . 1253.04 1250.25 - 1250,60 .35 -2,4
2.159 1655 1000 1276.84 1274.38 1274.14 -0.24 -0 27
2072 1655 . 1000 1271.44 1272.71 1271.58 ~1.13} - 0.1

- 1996 -...| 1655 1000 | 1267.84.. [ 126871y 1267.13 - -1.58 0.7
1.920 1655 1000 1 1265.04 1265.03 1263.20 -1.83 T -1.8
1,844 1655 | 1000 1261.84 1262.73 1260.63 . -2.10 -1.2})
1,768 16585 1000 1256.14 1256.87 1256.17 -0.701. 0.0
1.692 4655 1000 1253.24 | 1254.26 1253.40 -0.86 0.2
1.616 - 1655 1000 1253.04 1250.25 1248.79 -0.46 -3.3).
2.159 1505 - 1200 1276.84 1274.38 1273.79 - -0.59 : -3.0] -
2.072 1505 1200 C1271.44 1272.71 1271.36 -1.35 ' 01 B
1.996 1508 1200 1267.84 1268.71 1265.59 C -3.12 -2.3 . ; -
1.920 - 1505 1200 1265.04 1265.03 1262.22 -2.81 . 28] '
1.844 | 1508 1200 . 1261.84 1262.73 1260.23 -2.50 -1.6
1.768 1505 1200 1266.14 1258.87 1254 .83 C2.04) -1.3
1.692 1505 ' 1200 1253.24. 1254,.26 1253.19 . -1.07 0.0
1.616 . 1505 1200 1253.04 " 1250.25 1250,37 . 0.12 2.7

1! FIS elevation increased by 2.24' to match SRE datum

FlowDiversionxis .~ . - 1019/2004 3:35 PM
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MARICOPA COUNTY, '

ARIZONA AND )
INCORPORATED AREAS

PANEL 1580 OF 4350
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CONTAINS: A
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S : o o o ©© BASEFLOOD
- FLOODWAY: ... -~ WATER SURFACE ELEVATION.
. o SECI!ON : . -'M[I\ﬂ . 7 e REGULATORY © - TWITHOUT T WITH IINCREASE
vy wantig Ll AREA viLocy ) e FLOVDWAY ILDODWA\‘ . ~ FEETY
(FEET) (SQUARE FELTOMR . L - ) e o
L e . . : FEET) - ©oo . SECONEY B ' - . FLOODING SDUHCE
S Beai‘dsley” -. ;
.. Canal Nash e N L S A

o A 0.231 - 158 - | 457 9.7 1,200.0 | '1,200.0 | 1,200.3 0.3
"B 0.465 - ‘118" - 424 9.7 1,211.4 { 1,211.4 | 1,211.4 { . 0.0
C 06.696 |, .92 371 11.1 1,217.2 1,217.2 1,217.2° 0.0
D . 1.074 75 353 - 10.4 | 1,229.0 { 1,229.0 | 1,229,0 . 6.0
CE 1.466 | 173 . '533 9.6 ©1,245.5 | 1,245.5 1,245.7 | . 0,2
F. 1.844 75 212 9,7 1,259.4 1,259.4 1,259.4 0.0
G 2.186 | 608 1 952 1.2 1,278.1 { 1,278.1 | 1,278.1 0.0
H 2,553 | 108 |- 224 4.4 1,285.7 | 1,285.7 |"1,286.2 0.5
1 2,907 | " 64 - 97 7.3 1,294.6 | 1,294.6 1,294.6 0.0
, BN 3,301 54 69 | 4.3 1,308.6 1,308.6. | 1,308.6 0.0
e oK 3.678 [ 37 T 69 2.1 1,321.7 | 1,321.7 1,321.7 0.0

~ FLOODWAY DATA

. BEARDSLEY CANAL WASH
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. BASEFLOOD
WATER SURFACE ELEVATION

1St FLOODINGSOURCE | L B L FLOODWAY- s e

R S

) . o BRI IEFI S ST S P SECTION mean | Tmeauiatget | wimiow WiTH . ENCREASE -
S T P ! . L ) ¢ ..o wioth » AREA . - . VELOCITY L HODDWAY., ~ | . FLOODWAY. . {FEET)
PRI Y SRR e 1emmen ] zgtnre, " . . SUP b L . . )

S B CROSS Stcrion EPR DmANCE e . |77 isquAre (FEEYPLR . . . L . S
‘ ' FEET) e oseconoy o | - FLOODING SOURCE

ST PRNCN SN

R © | ‘Cholla*Wash Do o -
SR R SR - 1,251.5 | "1,251.5 | 1,251.7
{' 1,265.1 1,265.1 1,265.1
' 1,288.6 1,288.6 | 1,288.7
1,314.0 | 1,314,0 1,314.0
. 1,343.6. | 1,343.6 | '1,343.7
1,382.4 | 1,382.4 1,382.7
1,433.5 1,433.5 1,433.5
1,505.9 | 1,505.9 1,505.9
1,580.0 | 1,580.0 1,580.0
1,660.5 | 1,660.5 1,660.5
1,675.8 | 1,675.8 1,675.8
1,770.6 1,770.6 | 1,770.6
1,843.1 | 1,843.1 1,843.1

0,095 | . .285 . |. 877
© 0.373 265 | 5712
S 0.765 . 230 . 596 -
1.138 C31s 701
- 1.509 - 449 131
1.886 33§ | 576
- 2.250 113 357
2,721 | 9% . | 339
3,116 | 149 .o 389
3.508 85 333
~3.587 80 297
..3.956 {87 © 264
S 4,242 83 L4 280

. « + & a a2 . a .
. L)

.

.

o CDOD OO WO =ON

TrACHIOTMmOO R
Lo I e S i [ e R - e O e Y e O s N - Y s T e R

D OV AD =~ L W1 = DS P g o

FLOODWAY _DATA

CHOLLA WASH
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~ FLOODING SOURCE. < FLOODWAX. .o o . WATER SURFACE ELEVATION e tniorns, < - s

1 HON S WITH i) it INCREASE .

Loskcuon . |0 mEAR £ T REGULATON VL HOU T _
FIOGLWAY "FLOODWAY . (FEET}

wiotH | amea G |- vElpaEy
mFEL T} e (SQUARE:'- e LE DT (FRET-PER. o oo R
a TOFEET) " T T TSECONDY

B N TR Tn

CnOss SLCLION pisTaNceY - L}

.~ FLODGING SOURCE -+ .

~Waterfall Wash R _ S C
: : A - 0.206 | 675 |. 890 T}
- 0.434 < (1) SR B U5 & B A
©10.585 | 275 b 457
0.873 | .. 343 | ‘433
'1.352 | - 297 100 319
1.706. [~ 88 1. 241w
2.083 | - 57 . |- 214 -
22,551 |0 1e L i202:
4 3,030 e 95 0 b 2160 o
23,555 1l 6l o 183, ¢
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'e ®
_;Taﬁleii;"Summaryuof Dlscharges (Cont d)

: _ Drainage Area =~ - - Peak Discharges (éfs) .
(Square Miles)- . 10-Year 50-Year 100~Year 500-Year
'Trxb tary A . ? S . S -
Upstream of _ -___1 R ol _ __1 . .8,700 -1
i M’ N __1 T 7' '. _._1 - -__1 . §’000 T . __l

e -1 St b 4,000 R
. Star Wash S S D T - 2,600  } S
chE8 Gith Star Wasi . . .} (R e S T8V R

w1th Trlbutary E RN S b _'--1 . 2,000 R

R | "- | '--J 1 ' ; ‘ ‘3?0O0 .1 

pg

3,655 -

10.87 . - _
5,141 2L

1 1 1

- ps - | 0.87 -l 1 1
1;gAt the confluence with Chella Wash ' ' oo - 6401 . -1 ,-—1 - 3,816 . '_ L
quownstream ofs0live Avenueﬂn s . : o486 0 0 o1 1,755 . -.b
3 tream : véni . 4.860 oeadd 1 12,245 . .1
o.29 o ozd Ll g L

.00 -~ .l b3 1
3,99 . IS A

ra

3 1 2,527 1




g9

1Not'Ccmputed

-iw‘Table¥3%*FSﬁhm§r§§c?33i§CHhrgeci(Ccﬁf’d}

Flocding Source and Location' -

. North Fork Cholla Hash EERE
Upstream of the confluence WIth Chclla Uash -

white Tanks #3 Wash . _
At Whlte Tanks Structure £3
|
Bedrock Hash
" At White Tanks Structure #3
‘At” the confluence w1th North Fork Bedrock
H&sh :

-

Ncrth Fork Bedrock Wash

At 0,15 miles upstream of: the confluence
with Bedrock Haah

g

.-Jackrabblt;Trall Wash

At Interstate 10 ,
At McDowell Road Culverts -
-At Thomas Road- R
At At Indian School Road

At Camelback Road .
At Medlock Drive

iTuthlll Dike Wash:

Downstream of Interstate 10

- Upstream of Interstate 10. '

. At McDowell Road and the confluence thh
Bulldozer Wash

)

.....

' At the conflueﬁce with BeardslejaCenel Wasﬁi

(Square Mlles)z'

.. 0381

486

LR

“L‘ja 93M'

3 86

2.1

17,43
2407
1336
0443
0,22

13. 90
13 90

. 14.56

Peak' Dlachargesi(cfs)f'

2,86

IO-Yeer SO-Year -100-Y r’ 500-Yearm-'
e /L
R N KT _
R S R /X —
ot =1 1,738. R
N 1 1,920 b
SRR '_;1: 1;3%0 ,,1'
bl 15186 _—
sl 1,186 —
L -1 1,105 . Y
21 1 1726 -—
el L 221 b
-1 -t ?187 21




. REFERENCE EL

MARK

ELEVA

v
_'FfanyRQEL,l585:'f

TION REFEﬂENCE'MARKS

ELEVAT |ON . -

(FEET NGVD)  DESCRIPTION OF LOCATION
RM3008 1218.83 Chiseled square in concretes bhase
) electrical tronsformer W5S5C 363 at

RM3Q09

RM3010

RM3011
RM3021
RM3022

TRM3023

RM3035

" southeast

1182. 66

‘Avenve,
T2N, R2W, B - ) ;

1264, 23

pipe and stamped L4758 1981 - 0.7
mile west of Beardsiey Cana! along
" MNorthern Avenue, g 1050 foet west

R2W.

1213.89

eof Glendale Avenve

T2N, R2W.

1262, 08

 carner seciicnu!TfﬂTzN,ukzwuc-x

1153. 06
’ . ,pavement,

~section 92, T?Ni

'1185.68
' YT )

“gpproximately
‘Medlock

1132, 471

corner of
Perryville Road and
Avenve, near southeust
section 33, T3N, R2W, o

Neorthern
corner

in ‘pothole,
and Glenddl e
‘carper section 4,

t-+—~inch iron pin
Perrvyville Road

spoutheast

Nuiional Geedetic¢ Survey ~benchmark
— .stuinless-steel rod encased in

of northeast cornsasr section 5, T2aN,

lron pin

corner section 5,

Trail, southeost

Inverted oluminum

corner - of section .17, ;. sovihwest

" with
Bethany
corner

1-inch flush
3 and

P

[ v

Home - Roads, . s
R

‘40d nail in west
rgast side of Jackrabbit . Trail
1000 feeil south of
Drive,  near sovtheast
corner sec<tion 17, TanN, BR2W. - -

1

intersection of -

at centerline intersection.
and Jackrabbit -

cup{ét;southwésl.

ace of:powéf;pole‘

with. poavement,

iron rod flush - ¥

Paerryville and’ Camel back . Roads,
sauvutheast corner section 16, T2IN,/
R2W. .- ' . :

o 11263000
| 3zesyas’




DR

MARK
RMB 94

RMB95

-.FM8§6
gmavf
a8 99

 jRMB§§

- RMZ00

CRM$O1

RMZ095 1299. 40

-:FiP@mm@L-iS9b‘“fl '_ ' i}

REFERENGE ELEVATION

RM2096 1230.02

“medar . southenst corner
CT3N,: RIW. 2

T 3303T'30%

Perryville Road
‘section

and Peoria Avenue,
21,

l12030°00"

. ELEVATIGON REFERENCE MARKS 6
{FEET NGVD) = DESCRIPTION OF LOCATION
1356.94_Bruss ‘cép in conécrete on top of

S :'McMicken Dam, stomped 400
1361.36 Brass cap in concrete an ‘Iop'of
_ ) McMicken Dam, stamped 65. o _

":14%47.%7 Brass .cup im concreie on. top of
o o McMickan Dam, stamped 90.

';1351.33 Brass . cap in concrete on Htap of
: ' McMicken Dam, stamped 31315, .
1#61.34 Brués .cnp' iw coﬁcrefé"on _foﬁ of

. McMlicken Doam, stoamped 140. -
ﬁ1361.27_3rhss, Cap’ in concrete “on ;iop'of

" “McMicken Dom, stemped 165. )
1330.95'3:055 cap in conqréie' &ng.lop of

o T MeMichken Dum, stamped 190. .
1361;05l8russ .gap in ;onéreie.*pn lo§ of

- quj;kpnﬂbum; stomped 215. ’ -
1-inch ‘pipe in_-ﬂhdﬁaﬁETé X
-centérline . intersection of
"Jockrabbit Traili and Olive Avenue,
“northwest :nrnar_secilon 33, TAaN,
CRIW. c ‘ R
Chiseled X nn_}qp -concrete ditch
southwast corner of intersection




o . o - Culvert Design'erlAnaI.y'zer R_ep‘ort‘- e
p - Olive Ave {existing)

Analysis Component

Sto_rm Event S - Design- " "Discharge S 1,065.00 cfs

* Peak Discharge Method: User-Specified

Design Discharge - 1,055.00 ofs . Gheck Dischérge 0.00 cfs

" . Tailwater Conditions: Constant Tailwater
" Tailwater Elevation - 127310 ft

Name Descri;ﬁtion Discharge HW Elev. .~ Velocity

. Culvert-1 1-96 inch Circular 216.80cfs 1,276.06 ft 8.63 ft/s
.. Cuivert-2 1-84 inch Circuialr © . 195.92¢fs. 1,276.06 ft B.62 fifs
Culvert3 = 2-10x6ftBox - 642.30cfs 1,276.06 1. 10.11 fi/s
 Welr . Rosdway (Constant Elevatiofy00 cfs * 1,276.06 ft -~ = N/A
" Total — ' 1,b55.02 cfs 1,276.06 ft ‘NIA

Project Enginesr: E:nginéer

k. h&hculvertmasterinic-olive.cvm . " . Kirkham Michael CulvertMaster v3.0 [3.0003]

10/03/04 10:12:32 PM @ Haestad Methods, Inc. 37 Brockside Road Waterbury, CT 06708 _USA +1-203-755-1666 ‘ . Page 105




C_ui\)ért DesigneﬂAnaiyzer Report
Olive Ave {existing) =

, ComponentiCdl_verH

" Culvert Summary

Computed Headwater Elews  1,276.06 ft . .~ . Discharge . 216.80 ¢fs
Inlet Control HW Elev. 127541 ft © - Tailwater Elevation ' -1,273.40 1t -
OQutlet Control HW Elev. - 1,276.06 ft © Control Type " - Entrance Controi
Headwater Depth/Height . 0.73 o ’
- Grades ‘ )
Upstream Invert ) _1,27’0.24 ft - Downstream Invert - 126910 ft
Length . .. - 54.00 ' - Constructed Slope 0021111 "
Hydraulic Profile o
Profile ' - Composite$152 -Depth, Downstream ' 400 ft
- Slope Type - : Steep | “Normal Depth . - ©3.02 't
' Flow Regime N/A - .- - Critical Depth - X1 0 1
Velocity Downstream . 8.63 fi/s ‘_ Critical Slope S " 0010158 ft/t
" Section _ ,
_Section Shape = - Circutar -~ Mannings Coefficient - 0.024 .
- Sectlon Material _ CMP Span : R 8.00 ft
. © Section Size - - - 96 inch . Rise .. - . B.00 ft
_ Number Sections |~ 1 S
Outlet Control Properties _ .
-Outlet Control HW Elev. - 1',276.06 it ' Upstream Veloclty Head 1.42 ft
Ke ‘ - _ ) - 0.50 ' Entrance Loss 071 ft
. Intet Control Properlies _ . L
Intet Control HW Elev. _ 1,275.41 R ‘ Flow Control : Unsubmerged
Inlet Type ' . Headwall - AreaFull S B0 P
LK ' ' Tt 0.00780 HDS 5 Chart L 2
M + 2.00000° - HDS 5 Scale . .- R
c 0.03790 ‘Equation Form . - - A
Y 0.65000

Project Engineer. Engineer

. kA \h&h\culvertmaster\mc—olwe cvm
10/03/04 10:12:32 PM =] Haestad Methods inc

Kirkham Michael

- CulvertMaster v3.0 {3.0003]

37 Brookside Road Waterbury, CT 06708 USA +1-203 755-1686 - - Page 2 of §



Coniponent:Culvert~2

Cuivert Des:gnerlAnalyzer Report ;

- Olive Ave (ex15tmg)

-Qulverﬁﬁummary

195.92

0.69000

Computed Headwater Elevi = 1,276.06 1 -Discharge ) cfs
tnlet Control HW Elev. - 1,275.47 ft “Tailwater Elevation . 1,273.10 ft
Outlet Control HW Elev. " - 1,276.06 1t - Controt Type . Entrance Control
Headwater Depth/Height . . 0.83" ‘ ' : ' ’
Grades ] ) _ _
Upstream Invert ©1,270.24 Downstream Invert . - 1.269.10 &t -
. Length 54.00 fi -Constructed Slope 0.021111 ftft
Hydraulic Profile

Profile ' ‘ - Composite31S2 -Depth, Downstream 4.00 t
Slope Type ' " Steep Normal Depth 3.03 it
Flow Regime. N/A~ ° Critical Depth 365 ft

‘ Velocity Downstream ' B.B2 'ftls Critical Slope - 0.011151 fuft
Section

Section Shape ‘Circular Mannir_&g‘s Coefficient 0.024
Section Material CMP Span 7.00 #
Section Slze . 84 inch - Rise .- 7.00 ft
Number Sections 1 B
Outlet Control Properties '

Qutlet Control HW Elev. 1,276.06 ft o Upstre_-am Velocity Head 1.45 ft
Ke o 0.50 . Entrance Loss 073 it
inlet Control Properties ) ]

" Intet Control HW Elev. 1,275.47 ft . Flow Controf - - Unsubmerged ‘
nlet Typel © Headwall ~ ‘Area Full 38.5 #*
K 0.00780 - HDS 5 Chart -

M ‘ 2.00000 - HDS 5 Scale 1
G- 0.03750  Equation Form 1

10/03/04 10:12:32 PM

‘ Ko\ \h&hculvertmasterinic-olive.cym .
@ Haestad Methods, Ipc.

Klrkham Michael |

3?’ Brookside Road Waterbury CT 06708 USA +1-203-755-1668

. 'Project Engineer: Engineer

CuivertMaster v3.0 [3.0003].
Page3of5



- Culvert De'signerIAna]yzer' Report
. L j . Olive Ave (existing)

Component:Culvert-3

Culvert Summary . ‘ .
Computed Headwater Eleve  1,276.06 fi -Discharge . . . 642,30 cfs

- Inlet Centrol HW Elev. . 1,276.00 1t - ' ‘Tailwater Elevation _ 1,273.10 1t
- QOutlet Control HW Elev. .-1,276.06 ft ", Control Type * . Quilet Controi
" Headwater Depth/Height 0.84 ‘ ' S .
-Grades . .
. Upstream Invert . 1,271.00 ft Downstream Invert . - _ 1,270.85 ft
. Length } . .87.00 ft - .Constructed Slope. - 0.002632 ftit -
- Hydraulic Profile _
- Profile ‘ M2 . . Depth, Downstream .38 1t
" Slope Type . - . 'Mild " Normal Depth ‘ . 3.42 f
. Flow Regime ‘ - B Suberitical .+ Critical Depth R T 15 S
' Velocity Downstream - .0 10,11 fis Critical Siope - 0.003228 fut
Section .
Section Shape I - Box " Mannings Coefficient - 0.013
. Section Material * - Concrete’ - - Span ' o 10.00 f
.' Section Size 10k 6ft Rise - . . .8.00 ft
.. Number Sections o2 Lo _ :
Outlet Control Properties . . .
Outlet Control HW Elev. 1,276.06 ft _Upstream Velgeity Head . 142
. Ka ) ' ) . 0.20 _ Entrance Loss = - i 0.28 ft

Inlet Control Properties

. Inlet Control HW Elev. "1,276.00 t - Flow Conirol. Unsubmerged ©
Inlet Type 90° headwall w 45° bevels -~ Area Full ‘ 1200 2
K ' 0.49500 . HDS 5 Chart 10
™ 0.66700 - - HDS5Scale L2
e '0.03140 - Equation Form N
Y 0.82000 o '

Project Engineer: Engineer

-7 k\\h&meuivertmasterinic-olive. cvm Kirkham Michael - - - CulvertMaster v3.0 [3.0003)

10/03/04 10:12:32 PM @ Haestad Methods, Inc. 37 Brockside Road  Waterbury, CT 06708 USA  +1-203-755-1866 . Page 4 of 5




. C-uiverf-Des‘igne‘riAnélyze'r Report .
Olive Ave (existing) - * ~

.
.i.

Component:Weir

-Hydrautic Component(s). Roadway (Constant Elevatidn)

" Discharge - . ‘ - 0,00 cfs  Allowable HW Elevation - 1,278.06 fi
. -Roadwa'y Width 2400 ft -. Overtopping Coefficient ; 2.90 US
. Length - - ©. 7 '340.00 ft - - CrestElevation * - - - 1,278.00 f
" Headwater Elevation NIA Tt . Discharge Coefficient (Cr)  2.90
Submergence Factor (Kt) 100 o -

Sta(fty - Elev. ()

0.00 - 1,278.00
340.00 1,278.00

3

Pr_ojed Engineer, Engineer
CuivertMaster v3.0 [3.0003}
’ Page §of 5

kL. h&n\culvertmasteninic-olive.cvm , .. Kirkham Michael R .
10/03/04 10:12:32 PM @ Haestad Metheds, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666




N VAGKE. CESIMVITY ANALYSIS For

REaRDSLEY, CWAL WASH Feom DLWE-TO ConA
- SRE Updated n Values _ ' s
RIVER-1 Reach-1" SR

- Legend

WS PF 2 - KM nLow
WS PF 2 - KM designEx
WS PF 2. KM nHigh

' Ground -

Elevation (ff) -




W YAE SesmiTT AVANSSS FR
o T 554@51.@/ CANAL WASH F@wﬂou\b!é_rocum,ﬂ

| HECRAS River:RIVER- Reach:Reach-t ProfileiPF2 . - | o s L{“{D}ZALL.\C/ TATA . . .
Raach River Sta Profilg . Plan | _QToll .| LengthChnl Mann YWid Chnl Min Ch El W.5. Elev Max Chl Bpth Crl W.S. E.G. Elav E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
. . {efs) [/ {ty oy - (3] [£1)] 0] (f) ~(fus) {saff) )]
Reach-1 2.167 . PF2 KM nLow - 105540) 102.00 0.035 1270.26 1275.83 563 1271.93] . 427533 0.000351 2520 ¢ 4398 78.54 049
Reach-t  |2.167 PF2 KM designEx 1055.00 - 102.00 . 0.035] . 1270.20] . 1275.83 . 583 1271.93] 127593 0.000351 2.52 . 438.18 78.54] o.49]
Reach-1 2.187 PF2 KM niHigh 1055.00 102,00 0.035 427020 - 127583 563 1271.93] 127593 0.000351 252( 4n018] 7854 015
Reach 1 2.163 j . " Culvert| . j ; ] ] - Ty ; i S — T
Reach-1 2.189 PF2 KM nLow 1055.00 450.00 0.025].°  1269.10] 197275 3.65 127297 . 0.000733 370} 287.03 78.54] "0.34
Reach-1 2459~ [PF2 - [1od designEx 1055.00] 460.00) 0.035 1269.10 1273.10 4.001 1273.27 0.001072 3.39 313.90 78.54 0.30]
Reach-1 . [2459 PF2 . - KM nHigh - 105500] 46000 " 0.045 1260.10| ~ 1273.48 “4a38] - 127363 0001312 . 300 344.23  7854] 035}
Reach-1 - [2072 - lprz KM nlow 1055000 40000 " 0035]  1288.00 1270.86 2.86| 1270.86 1271.85 0.013482 808 137.78 71.51 ] 0.97,
Reach-1 2.072 PF2 KM designEx 1056.00 400.00 - 0.045 1268.00 127143 343| - 1270.87 1272.0% 0.010062 28] - 17828 . 7151 068
< Reach- 2072 PE2Z KM nHigh 1055.00 400.00 - 0085| © 1268.00 1271.75 3.75 127087 127222} . 001037t 561 - 200.80 71,51 0.57
" [Reach-1 1.995 PF2 KM nLow 1055.00 ~400.00 0025 1260,00 1265.29 ©s20] | 128571 1267.37 0009045 -~ {1.6% 91.08 2850 114
Reach-1 1.996 _{pF2 KM designE: 1055.00 400.00 0.035 1260.00 126571 5.71 1265.71 1267.32 0.013342 10.47] . 10373 32.07 1.00
Reach-1 1996 ° PF2 "|¥M nHigh 1055.00 " 400,00 0.045 1260.00] " 126642 642 1265.71] . 1267.45| 0.013431 8.19 128.74 38,22 ) - 0.79
Reach-1 1.520 " |FF2 Kod alLow 1055.00 405.00 ) 0.025 1258.00 126256 . 456 126180 " 1263.53 0.003448 7.91 133.45 36.73 or) -
Reach-1 1.820 |PF2 . | Kaa designEx 1055.00] -~ 405.00 _ 0.038 1258.00 126343 543 1261.80[ -~ 128408 0.003571] 8.35 166,27 - 39.02 0.54
Reach-1  [1.920 PF2 KM nHigh 1055.00 405.00] ° ©op4s 1258.00 1263.67 © 587 1261.80 1264.23]  0.005007 5.99 176.05] - ' 3968{ - . - . 050
Reach-1 1.844 PF2 KM nilaw 1055.00 400.00 . 0.035] . 1255.00 Ty 449 1254.40 1281.01 0.013316 10.19 103.52 32.55 B 1.01
Reach-1 1.844 PE2 - KM designEx 055,00 400.06 " 0.045 1255.00 1259.40f 4.40 1259.40 1261.01 0.022014 10.19 10352 . sasE| - 1.01
Reach-1 1.844 PF2 KM nHigh © 1055.00 400.00 0.035 1255.00 1259.40 v 440] 0 125940 1261.01] . 0.013287 10.18 193.80) - .. 3266) . 1.01
Reach-1 1.768 PF2 " KM nLow - 105500 " 400.00 0.025 1253.00 1255.57 2.57 1255.45] . 125586 0.003227 535 306,33 | 19374 0.66
Reach-1 . |1.768 |pF2 . KM dosignEx - 1055.00 40000 - 0.035] . 126300 1255.96 - 298] - 125815 1266.15) . 0003318 433 382.72| - - 193.74 ) 048
Reach-1 1.768 PE2  |KManHigh ) 1058.00 400.00 0.045 1253.00 1256.21 3.21 1255.16 1256.35 0003884 _ 388 430.04 193.74 - D42
Reach-1 1.692 PF2 - |KM nLow 1055.00 400.00 0.035] - 1250.00 1252.53 2.83] 125253 1253.38 0.015853 7.50 147.62 57.81 Co1pd
Reach-1 1692 PF2 KM designEx 1055.00 400,00 0.045 125000] 126275 . 2,75 1252.57 125343 0.019790 7.30 " 167.01 88.95 L
Reach-t . [1692 | PF2 . | K nHigh ' 1055.00 400,00 . 0.066 1250.00] 1253.35 . a3s| 1253.75 0.012794| - 5.63 221.26 90.26 . 0.62
Reach-{ 1616 ‘|PF2 KMaolow 1055.00 320.00[. 0.035 124600 . 1250.59 . 459] - 124913 1250.79 0.006Bs| . - a72 308.02{  10as4] . 0.37
Reach-1 1616 PF2 KM designEx - 1055.00 az000] 0.045 “1248.00| . 125050 459 . 1250.79 0,002698 - 386 307.81 102.64). 038

Reach-1 1616 PF2 KM nHigh 105500) . . 32000 . 0.055 1246.06] ~ 1250.59 - 4.59 1250.80 0.G04685 - 384 307.64 103.64] . ‘. oas




n' Value Sensitivity Analysis for Reach from Olive Avenue to Cholla Wash
High . . . _ | L : ‘ Co .
. |River Station [Fretn (/) in#1 . . |n#2 n#3 . ni4 n#5 :
1 - 2167|]n ~ 0.06]° 0.035 0.06| - o
2 2,163 Culvert ‘ ' R o
3 2159n 01| . 0.045] 0.1 . 0.08
4 2.072in - 0.055 0.1 0.045 0.08
-5 ~1.996/n 0.045 0.08 0.045 0.08
B © 1.92|n 0.045 . .0.08 o o
7 1.844|n - 0.035 - 0.08 0.0565 0.08 :
8~ 1.768|n . 0.045;. © 01] - 0.08] . - 0.045 0.08| -
9 . 1.692|n 0.055| - . 0.08 0.045| . -0.08
- 10/ 1.616!n - 010 0055 008 - '
Low | - 5 , : e ‘ . : o
- |River Station |Fretn (n/K) |n #1 n#2 - [n#3 |n#4  In#5
1 2.167|n N . 0.06 0.035| . 0.06 2E
2 2.163|Culvert N . '
3 2.159|n 006; 0025/ - 006/ - 0.04
4 2.072|n 0.035 . 0.06 0.025] . 0.04|.
5 1.996|n 0.025 0.04 0.025| 0.04
6| 1.892|n- ' 0.025| - 0.04] . .
7 1.844|n 0.035 0.04 0.035 0.04] - ‘
8l . 1768|n - . 0025/ . 0.06 0.04 0.025| - 0,04
9l - 1692|n - 0.035] . 0.04 0.025 - 0.04 '
10 1.6816|n 0.06 0.035 0,04

" values - output.xis n Value Sensitivity o R R R S : 11/3/2004 914 PM




008 ¢

n' Values for Reach from Olive Avenue to Cholla Wash
Cleared A . - : b
- River Station |Fretn (n/K) |n #1 n#2  (n#3 . in#4 . |n#5 n#6
1 21467n . - - 0.08] - 0035 - 008 - '
2| 2.163|Culvert: e
3 2.159|n : 0.022]  0.035 0.08 0.06 -
T4 2.072|n - 0.022) . 0.045 . 0.08 0.035, ~ 0.06
5 1.9961n 0.022 0.035 0.061 -+ 0.035;. - 0.0
6| . 1.92|n v 0.022 0.06 ‘
7 ~1.844\n 0.022 0.06|. 0.045 0.06) ‘
8 . 1.768|n .0.022 0.035 0.08 0.06 0.035
9| 1.692|n 0.022 0.035¢(. 0.06] 0.035 0.06
10| - 1.618|n 0.022 0.045 0.06
Existing _ ; L o
- |River Station |Frctn (n/K) [n#1 - |n#2 n#3 . |n#4 n #5
e 2.167!n - - 0.06 0.035 - 0.06 B
2 2.163 Culvert e N PR
3 -2.159in --..0.08 0.035 - 0.08 0.08
4 2.072|n 0.045 0.08 0.035 0.06
5 1.996|n 0.035 0.06 0.035 0.06
6 1.92|n 0.035 0.08 o R
7 < 1.844|\n 0.045 0.08 0.045 0.06] -
8 - 1.768|n 0.035 0.08/ - 006 0035 006
9 1.692|n 0.045: . 0.06 0.035 0.08 '
10 n 0.08 - 0.045 . 0.08]

n values - output.xls Existing vs. Cleared

1.616

11/3/2004 9:14 PM



. APPENDIXE — DIVERS‘ION STRUCTURE ANALYSIS

'lhc!uded in Appendix E

. " CulvertMaster culvert siz'ing for both uncleared and cleared diversion ﬂgﬁws
-o Diversion structure performance'curve, headwater vs. depth
o ADOT standard drawing of culvert and wings -
"~ .« Weirdesign and quantity calculations
o o Sharp crested weir -
o Broad crested weir
« Olive Avenue Crossing Alternatives
o Plan and profile of crossing
o Design and quantity calculations
» Northern Avenue Crossing Alternatives
o’ Plan and profile of crossing
o CulvertMaster culvert design

White Tanks FRS #3, North Inlét- Channel
Pre-Design Study Report
November, 2004 =
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y Bectangullar Channel at Olive Ave. Double C.roséirjg
 Worksheet for Rectangular Channel . -

{?“ " Project Description . S ‘ ,
. " Worksheet : _Rectangular. Channe!
- - """ FlowElement - . . Rectangular Channel
. _Method . .. Manning's Formula '
" Solve For _ Channel Depth
- Input Data ‘
Mannings Coefficient .~ 0.013
Channel Slope '0.005000 ftift
Bottom Width . 3500 ft
Discharge . 1,600.00 cfs
~ Results . )
-~ -Depth 301 ft
Flow Ared , . 105.5 fi* S _
Wetted Perimeter = 4103 & . 5 . R
Top Width © ' 35.00 ft ! ‘ e
Critical Depth - 4.02 ft
Critical Slope 0.002040 ftift
- Velocity - 1847 fs
Velocity Head - T o358 8 .
" Specific Energy - 6.50 ft
Froude Number .. 1.54
Flow Type . Superritical

®

. Project Engineer: Amzie Cox

’ k:\..\ﬂowmaéter\olivedoublecrossingchannel.fmz - Kirkham Michae! Consuiting Engineers : ) ‘ : FlowMaster v7.0 [7.0005]
10/27/04 08:49:.56 AM @ Haestad Metheds, Inc. . 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1666 .  Page 1 0of1




Trapazo;dal Channel at Olive Ave Double Crossmg
Worksheet for Trapezmdal Channe!

f. ' Project Description.

Worksheet - Trapezoidal Channel
Flow Element - Trapezoidal Channel
Method - - Manning's Formila
Sotve For T Channel Depth

- Input Data
Mannings Coefficient 0.013
Channel Slope 0.005000 fi/ft
Left Side Slope 200 H:V
Right Side Slope 200 H:V
Bottom Width .~ 35.00 ft .
Discharge " 1,600.00 cfs
Results
Depth .~ i 276 ft
Flow Arga’ - 1117 R
Wetlted Perimeter 47.33 ft

- Topwidth - 48.03. ft
Critical Depth . : 373 ft
Critical Slope 0.001755 {t/ft
Velacity © . 1433 fis
Velocity Head 319 it

" Specific Energy 595 ft
Froude Numnber 182

. " Flow Type Supereritical

@

" Project Engineer: Amzie Cox

Kk:\..Mlowmastenolivedoublecrossingchannet. fin2 Kirkham Michael Consuttmg Engineers ' . " - FlowMaster v7.0 [7.0005]
10/27/104 08.49:04 AM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA - +1-203-755-1666 o Page 10f 1




-~
®

|
)

o Performance Curves Report
o .j__'OIive Ave (Diversion Structure)

Renge Data: ~

o < Minimum - Maximum Increment
-'-Dischargé - 1,000.00 2,000.00° 200.00 cfs

DT 4.0 st e e HW Ele,

15735 e ‘ - - — B
12.73.0 - . : : _ /

12720 - : B B : e . g
@12':7'1'.5 : e RS et
1."2-71_.()_' : i /

1270:5 e /
M 270.0 frtepien e

1269.5) -

Headwater Elevation S

-

- 1269.0 - : — — -
1000.0. 1200.0 1400.0 .1600.0 1800.0 2000.0
T ‘ . : S Discharge - - : S

C {cfs) '

‘ R ] : . - - : A Project Engineer: Engineer
K\ dh&hcuivertmastennic-olive.cvm . Kirkham Michae! . ) - CulvertMaster v3.0 [3.0003]
T 10/03/04 10:27:08 PM  © Haesiad Methods, Inc. 37 Brookside Road ~ Waterbury, CT 06708 USA +‘1i203~?55-16§6 : Page 1 of 1 ‘
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Culvert Desi-g'nerfAnalyz_erRepoft
. Olive Ave (Diversion Structure)

Analysis Component

 Storm Event . . Check - Discharge R - 1,200.00 cfs -

Peak Discharge Mathod: User-Specified

T

Design Discharge . © 1,600.00 ¢fs ©  Check Discharge / 1,200.00  cfs /
Tailwater Conditions: Constant Taiwater
Tailwater Elevation - 1,268.00 ft
Name Description ' . Discharge - HW Elev. Velocity
Culvert-4  3-10x 5 it Box 1,199.82 cfs 1 270151 . B.OC /s
. Weir ' Roadway (Constant Elevatio@00 cfs 1,270.15ft" N/A

Tofal D ——— . 1,199.82 cfs 1,270.151 NIA

®

Project Engineer: Engiheer

_ kG Ah&hculvertmasterinic-clive, cvm . "Kirkham Michéel T o . ' ' CulvertMaster v3.0 [3.0003]
10/03/04 10:38.50 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-16686 . = . Page 1 0of 3°




. Culvert D_eéigner!Anaiyzér Répor't. |
) Olive Ave (Diversion Structure)

. _Corﬁponent:Culvert-Ai N

Culvert Summary

. Computed Headwater Elev:  1,270.07 ft -~ Discharge . © 1,189.82 cfs

Inlet Control HW Elev, _' 1,268.85 ft . Tailwater Elevation " 1,268.00 #t
_Outlet Control HW Elev. .~ 1,270.07 ft - Controi Type -~ Qutiet Control

" Headwater Depth/Height. .~ 1.21 : '
Grades
Upstream Invert - .- 1,264.00 #t  Downstream lnvert 1,262.86 ft

Length .~ . . 368,00 &t . Constructed Slope . 0.003088 f/ft

Hydraulic Profile

' _Profile © CompositePressureProfileM1 Depth, Downstream - - L 514 1
Slope Type . R : N/A -~ Normal Depth 3.77 f#t
V‘Flow Regime P -‘Subcritical Co ) Critical Depth ‘ . 368 ft
Velocity Downstream 800 fs  Ciitical Slope -~ - . . 0.003327 i/t
~ Section ] . . . )
) .Section Shape | Box - Mannings Coefficient ‘ 0.013
’ Section Material_ ' '_ Concrete . Span ' 10.00 ft
. . Section Size 10x51f Rise . 500 ft

Number Sections .3

Quilet Control Properties

Qutlet Control HW Elev. 1,270.07 ft Upstream Velocity Head o1 ft
Ke o ‘ 0.20 -  Entranceloss - ° . 022

Inlet Cantrol Properties

" Inlet Conirol HW Elev. 1,269.85 ft Flow Control - _~ Transition LT
inlet Type  90° headwall w 45° bevels  Area Full ' 1500 fi? C
K . . 049500 .. HDSS5Chart o

"M ' 066700 . HDS6Scale 2
c 0.03140 . Equation Form 2
Y - 0.82000 C - '

Project Engineer: Engineer

'k:\...\h&h\culveﬁmastei‘\nic—olivé.cvm B Kirkharn Michael ' ‘ : CulvertMaster v3.0 [3.0003]

10/03/04 10:38:50 PM - © Haestad Metheds, Inc. 37 Brookside Road Wat_erbury, CT 06708 USA +4-203-755-16866 " PageZ2of3




. Culvert DesignerlAna]y_zer Réport '
.~ Olive Ave (Diversion Structure)

: Cornpo_hent:Wéir

‘Hydraulic Companent(s). Roadway kConsiah; Elevation) .
Discharge ' : 0.00 cfs Allowabie HW Elevation 1,270.15 ft

Roadway Width ~ ~ -~ 2400 ft .~ Overtopping Coefficient 290 US
Length. ' .U 34000 R A"_Crest Elevation - ’ ' 1,278.00 ft -
Headwater Elevation ~ - N/A ft . Discharge Coefficient (Cr) . 2.90
Submergence Factor (Kt} ‘ 1.00 ’ . :

Sta {fty  Elev. (i)

-0.00  1,278.00
340.00 - 1,278.00

Project Engineer; Engineer

k:\...\h&h\culvertmasterinic-olive.cvm | C ‘ Kirkham Michae! TR ' " CulvertMaster v3.0 [3.0003]
T 10/03/04 10:38:50 PM © Haestad Methods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA  +1-203-755-1668 Page 3 of 3




Culvert Designer/Analyzer Report._ ’
' Ofive Ave (Diversion Structure)

Analysis Component .

©  Storm Event - © ., Design - 7 Discharge . ‘ 1,600.00 cfs) -

e

Peak Discharge Methed: User-Specified

Design Discharge 1,600.00 cfs Check Discharge . - 0.00 cfs 4

Tallwater Conditions: Constant Taiiwater’

Tailwater Elevation ' 1,268.00 ft
. - — -
' Name " Description - Discharge HW Elev. Velocity
' Culvert-4 3-10x 5ft Box 1,600.11 cfs 1,271.74% 1067 fis .
Weir . Readway (Constant Elevatioft00 cfs  1,271.74 it O NfA

" Total —_— © 1,60011cfs 1,271,741t N/A

Project Engineer: Engineer -

k:\...\h&Rculvertmasterinic-olive.cvm © . Kirkham Michaa! . CulvertMaster v3.0 [3.0003]

10/03/04. 10:19:04 PM  * © Haestad Method;:,, Inc, 37 Brookside Road Waterbury, CT 06708 USA  +1-203-755-1666 - - Page10of3.




Culvert DésignérlAnaiyzér Report
‘Olive Ave (Diversion Structure)

o ‘ - R
. . “Componem:Ctjl‘\{eﬁ#

Culvert Summary

Computed Headwaler Elew:

1,271.74 ft Discharge 1,600.11 cfs
Inlet Control HW Elev. 1.,271.87 ft Tailwater Elevation 1,268.00 ft
Outlet Control HW Elev. 1,271.74 ft Controt Type ' Outiet Control
Headwater Depth/Hsight- 1.55 : ' '
-Grades -
WUpstream Invert 1,264.00 ft Downstream invert - 1.262.86 ft -
" Length ’ ©.368.00 ft - “Construcied Slope - 0.003088 it
Hydraulic Profile
Profile PressureProfile Depth, Downstream 514 ft
Siope Type ’ o NIA Normal Depth NA ft
Flow Regime N/A Critical Depth 4.45 #
Velocity Downsiream 10.67 fi/s Critical Slope 0.003500 ft/it
"~ Sectlion )
Section Shape - Box Mannings Coefficient ¢.013
R ~ Segction Material Concrete " Span 10.00 ft
 Section Size 10x51t Rise - 5.00 &
- Number Sections 3 ' '
Outlet Conirol Properiies
Qutlet Control HW Elev. | 1,271.74 ft Upstream Velocity Head 177 it
- Ke 0.20 Entrance Loss 035 f
* Inlet Control Properties _
inlet Control HW Elev. 1,271.67 .ft - Flow Contral Submerged
Inlet Type = 90° headwall w 45° bevels Area Full 150.0 fi
K ’ 0.49500 HDS 5 Chart 100
M 0.66700 " HDS 5 Scale 2
¢ 0.03140 Equation Form 2
Y 0.82000 i

K\ \h&hculvertmaster\nic-olive.cvm

10/03/04 10:18:04 PM

- Kirkham Michael : .
© Haestad Methods, Inc. 37 Brookside Road  ‘Waterbury, CT 06708 USA  +1-203-755-188

Project Engineer; Ehgir:eer
CulvertMaster v3.0 [3.0003]
3] Page 2 of 3




L o T Culvert DesignerfArialyz'é'r'Report'
o Lo o - Olive Ave (Diversion Structure)
. , Coﬁpéneht:Wei; 7

Hydraulic Component(s): Roadway {Constant Elevation)

Discharge I - 0.00 cfs Allowable HW Elevation 1.271.74 ft -

Rqadwéy Width . 24,00 ft . Overtopping Coefﬁci_ent 2.90.US

Length ' 34000 ® - Grest Elevaton . - -  1,278.00 ft N : ) :
Headwater Elevation- LONIA R Discharge Coefficient (Cr) -~ - 280 . o
Submergence Factor (Kt) . - 1.00 : o S ' .

Sta (ft) Elev. {i)

. 0.00 127800
- 340.00 . 1,278.00

‘- Project Engineer: Enginger
h . . CulvertMaster v3.0 {3.0003]
_ 10/03/04 10:19:04 PM . © Haestad Methods, Inc. 37 Brockside Road ~-Waterbury, CT 08708 USA  +1-203.755-1666 ) ‘Page 3 of 3

k.. Ah&hculvertmasterinic-clive.cvm o T ' . .Kirkham Michael




4

. —Skew A, . Skew ATO) [ 8; Skew A T 358 T - 353 a0 o %%
: /(f - ' . 57 65° 1 i5° Hefght H{ 3T ¢ 5 3 T ¥ [ R Pl T e e ]r I [ G Y [ 5 ¢ T
: P : 30° 60° |49 [ 8 o) S R IV I I B Y T K A E A S N A R A B (N N N I O O L A
Culvert & 7y _Rdwy. Constr.q N A R y - o e S O R N N N N AR AIEY Y A N T Y N S N B T BT A s
56° | 3p° ° 3 roapzoiy » Lw irsiist 2| v | [ jralvao] 23] & T F | rsre EE B O S Y I
45° {se 8 2 B - ke I e T Y I TN T A Y T R T E S I PN R A S R S
wl2 3 10-0] -6 561 7-08 -0 ] 56 |1°-0] 56/ 6 6] £-0] 3.5 105] 50| tros B-0] 0| M-E] ¥-8
-2 ¥ Pl 2ol -3 -5l e 1gves| -2l 21| ¥4 a1 T voi{3-18] #7 -] -5 EE R N T
+ |2 i Eopro-ol -6 1r-6115° -6} o -6 [ 166 12 -¢ [ 14 6] 16°6] -6 [1r-0] 78] 158 17 -E 10 -] 1#-0 [ R T FTEE
Ele g J e B I T N ) T S T B N A R I E T S A O 7-2 YAl Y-yl ves
£]o ] [Sr 7 R 2 R A I A I T [ 1 I 2 B T 2 e T N AT e A KRR A 1 -8 -0 X| 1Y [} R T T
Sia 1 a8t bk B IR ST S A O T TR N Y R S I R R P A T RS R BT v-fe-T]ree) v
E ¥ I N I N T R N I FE EE A T T 2] rarapE-a Al z-a]| y2] ¥
) ' SKew & 25° . g - 359 50
{—E ﬂ HelghtH V 3 T+ | & ] v ] 7 1 ¥ I s e T 7 [ v+ T+ T# rizrTew I3 5 e |1
- [ L N T I e A T R T e P T R N T A N S T RS IR I
B LA oL B ST Y IS I I AT P 3 S B R T R S S N S
. g e 3 [ Eirojr-sie-t0] ¢ [ v [Teolvs|vd] ¢ [ F {ra|rslea o |+ o Y O S
) o2 [] 8 T U G R N R R A I S P S IS S Yoy e e ey v vz v
e .B A wilo 3 bl Y M ETRR ) T AR A I T T I I M T R R L N I S T P
N - g ¥ L 3 L ] N T T T N N R T N R N RS I S R L P =Ty e-4] &-07 e-3[1r-ufe-a] 5| ez
-] & [] 12-0] 14-6[ 17 -6 20'-63 23 -6 ] to-g[ 15 K| 106 7-u [ 20 5] 1¥ 0] 16 -0] 1T os[ 2o sl 2y [ TE 0] 17 v0 20'-6| ¢ -0[ 20 -61 15 -0 WF -6 ] 22" 0] 25 -4 | 230
“|a J Ll B R I O N Y I N R B Y Peyle-elvofyaf valvalzal vyl ¥s
] T A R A T A R A IR s e S R R A R I A R T A AR rayir-aR -y |'-F¥'l-|3r’. e -nde -y g
L Dt 1] TR TN I Y T O F R S T R S EE B R LI I T R N S )
I IR T A ) T T O S I N I S N T s R R R R BN S R
Skaw A . 25° : 3pe - 35 . 40 ¢ d5°¢ _
Helght °H [T 1 s & T ¥ [ s 1¥ iy G riyle|siw [ YT s & [l
i L I T N TS Y T Y T R N A S A N S S Vb Eb -] B { -B] ¥R 15| 1'%
[} Foavaalrrv-2tv-f @ [r-of -1 v2] rs] § (v-plra] el rar e [l R R N N A T
° 3 LR L TS SN INVEST S AN IO ATERT N I I I S Y N T I I -2 [vea| & e |70 re
gl [ LUl U RO T Y T N R R S T A R I R S Y -0l s [ rE Ty ol 36| -0 %
) als 1 WO I3 b1 -0 19 -] 20 -4] 16-0] 12 -6) 14§17 -0} (5-6] & 8] 11 -8, 136156t -0 v 6| 10|17 5|15 [E3R RN T IR R T
= _ | ¥ Lol V-8 -4y - 00 ¥-8] iy 18] -] ¥ e B I B IR IR Y I B B T T TR R T T B T B B T
L g j g : N & WoolIT -sj2rr-0f24-8] 20°-0f WO-6| (876 72" ~0 | 25" 6| 35 -0 15 6] 19 -0] 2Y-0] 26 6] 30 6] 155 W-0|24°-0f 26 -0¢ 32 0| 11 -0] 21" -0] 25 -0 29 €| 37 ¢
, . B : | % L w B s |z ] [ ) 1 T ST R O I R R T R N P R R O Pajz-sie-ul ¥« | v-olraf el v
—— Use 4-*1 for N Yo [a--.-nl__- ’_ ] TR/ IR A I e 7 T 3 A e ey L7 [T S 7 R A Y W A | Y O R Y parede-nie-nfe i
10* spans with ”"& . S 1 T [z Vi T Fon [ eee L R N R e S N I R E A Sed | 2| VS5 i v
T 357 to 45" skews. Ais oo 1-"4 spaced as shown e L L R R R Y T T R e S B R I I I I I O B
-H ) P ’ 9 . k . ' o' Bers Long ¥ingwall ' a' Bars
SECTION A-A A s : Skew A |2 1 ) Slopald 1 ! Stopsl [Helght H [Short ¥ing | Long ¥ing
’ B | #° F 345 ¥ - Y +
. . ‘ : YIPRTT Jj/ o el =E 3 -7HE 1-775 S T [T
2-*6 Parallel to ound Lina . i . - 35S i - 15 - 15 5 71 [T}
top of wali “ar (c . w "4 0 18 ] Ty far . 28 o [h 1o 415 G i [
\ ) )‘, 3 A5 Bar [ 5 - o [ r I s
o S e |8 Lo sEcTioN e o ' J R : .
_ _ : - : = o> Alt. & 6 . e s ] ' © paag. SECTION D~ o i ] 3
EERL RIS | § , T ] } R — . oo
. - ¢’ bars @ 12° [+ * - Hoe— B = - .
2 TNl ¥ | - I NOTE 'y o
Piumb i o b ‘ i [ o 5 @ 12 6. F.1 e . ) ‘ .
\ Tt ‘8 19+ e L] ' @ o R F Ge al Notes and Mlscasitanecus Datalls ses B-01| 10,
- & bars @ 12 =i "5 e 12" (8, F) T = - LT + or Gener .
e 2 . _ . o i Sl ) o[ ] E o = For Hesdwsll Quantitiss ses B-05.10, B-05.20 end B-05,30.
=g ::_ o :{\ 4 bara f£quatty Spaced . | . _‘r . H-E|-H N ¥ [ .;B Lt -i_z:& L :I " , ) . : .
=& \ 3JIbers H =23 and 4*- : F - i 1 = e ——— P LR R :
Flsb 7 dbars iz 5 to 'F'—’-—------———j—-u—f-— i 1 g *“L ————— o ! . _
l \F:_ s v ,g":’l Y ‘ - == bar e DEPARTMENT A&'IZT%N&JSPORTATION e
; . : i . - et — . e’ bars : A NT. A
N, pecel os' shown = " T = ANy =S - st | TGHAAYS DUVIS IO rm
N W i . I e "gptg P STANDARD ORAWINGS .
S o : ) . i . ) it foa ) DUTLET WINIGS ] IO 0.
. SECTION B-B P - SHORT WING ELEVATION A LONG WING ELEVATION . < l—= z CUL VERT HEIEIHT 3 ‘.1'0 T B-04,50
R . e — . + SKEW 25° +o 45
b FilCads B . X . . . s . - . ) R . . .




w
, P e -

1 ad b e o&d a4 f T th T ’ D -
15 8 [+ . e F = e N — _
2§;‘:§:§5‘iﬁge <nun£§§£§£ HEAE i_r-ff : L w
HHA IR N LS RNERREHEE £ — 8

b e et o il oty feas foart zoa 141 (23] wle [0 |5 e eond [5 el d [l a [ P st [ 53 4 H ad J .

Aqshc el s fizef roe 36l o ] A T R 3 (SN0 Ee s el ey [we W [ 50 Tos & . 80 — : o
]l ier g4 i) 128 (26kS Bed a2 8O 4P Jed] ekt F [s [ ooy (8 (e[ o3 (36 [ [ a1 [ 345 . t Vs N ) . -E

Ssh et T pef vy faeds helpee | 4 [249) 6B |51 15 [ 203 [5 [ie[ 209 [0 | P | &1 J 25 - P . = ) g

£ )/ ICKR TP SO (I TS B P S T R I S T T [ T B O N R T N S : (' ""\ - @

Flafer)eie] a7l eg Jeale el aea ] 64 3 she | €2 | 60 20 [ 4] 261 [ %[ 4] F | 9% | o ¥ T ] 1 )

Aokt ocliay 54 Biat) voes [1676 e 2o Bl [0k skt b e [ i) 3o {6 [0 [ve[s [T S0 Ees H I

) g detediad e gy 1z Nveds haef geve | et [T SRCF e |6 (14 267 [6 [t [ 2] (3[R [ 7 Lo Fos -

Elahtlo)izd T4 D1 rans il e e veee o 6eL | veed sNeD e T o] 2 (e e e [3els P e Trs L .

rishelor DT e Jizf tess Jae [0 [I0] 260 | &t 3900 &ho 0 42 14 [I¥] 2e1 [& 1] 2ed. | %] 5 BR ] F5 | 5 . X e B y

elshtle iy od Tl e [sao (e 2ea | e [3u0) sl t a2 L6 [ia| ee~r |6 [or [ 23 (3% sk o | 24 RE INFORC [NG B_AR PLACING DIAGRAM

Ffrehqutiey o5 y2) 92 les|7 ir] 2 [ v Taaf mhed 52 |6 [ir] 33 [7 [t 353 [&&]® Wk &+1 § 70 . ’ : . ! :

crehliie] s fit] e jrelr i) s ] T Jead TRTL S | 8 [ie] 33 [71 ] avd [sebs b e | v L ' L : . o : o C -

5 1ok 1) IETJ's‘-; e el e iz e | T Taa] Rl s | s o] vwa [ fr[on [sefs [ s fas [ : N i :
i I K [T 12 T Rr] s e [w el T [P ik b s LS i) a9 |6 (2] 339 w68 & | T [

el ey e fiet v Jse [V s |t [l PR S LS (850 [T 3y [se| s 1] P a0 - :

eleh i) v 1] 1o [a2] V] s | T 1w s s s [T ie[ 535 Taefs i 0s [ ' ) : e

S ioh iy vos 10202 Jioop # frsel sy b 12 [aa| TR 87 |6 Jis] a3y [T (1533 [aa] s (15 | 2
ok ieprraes e 232 heat Y el e b {ed TRS[82 [shed s ey [ [ [ .

gk i3y 9-10 freef 2000 J92yy id] g, 0 (861 ST &2 18 i3] 39~00 |1 (I3[0 [74] & |efy’| =1 [0

9 Jizhfislee no-to |12 200 fioof 8 Dol aga [ 9v1 Jeg| 0F | w2 [8 e dueri (o 6o [ [ #]91 (20
tefle b v fiz] isro [i2e] 240 fion & [16'] 394 | 9+ |5 9k~ | <2 |8 L&) 31000 181391 |1t 1 s
srfikehefiz 12510 |12 Caec [ieal 7 e[ ot [T 851 (55| ok | w2 |4 iz asn 31 ey ime ¢ [ies1 {10
ikl iee lz' 25'4: GRS ER I she ] e [speDyw-uln fiebie-n I & Jie1 Jz-10

* Tetat numbar ot bcrs ln thn cross- uctlon.

=X
T
w

*4 cc bars as shown

3 . . ; h . .' [ - . ‘< -
Symm. about !_—-\'! . . F

: i~ dd bars . FF bars : . : o . , . i
2 - . : .- i : W
1 . i [ k L [ ; e T — ¥ hh b : . ggi "l 7
| = 'l N 2 H A /—h ars 550 al -
4 - % P T s B A {Typlcal) 356 ] I E
i g 4_‘ 3 oe bars/ - : _ BT ’ ) : 1. eyl : 5 %
- i T L. =4 gg! bars L ) : L L [ : i =
2[NS Ty 1% cl. #guaT 1y spaced. : "1 gg bars ) he s o :
l_Y:fcl' B i sgual |y spacaed. = g R . . .
kL ’ ol ! | ~"5 bb bars’ 2la v et :
: - - . : ] ar I
it s - it . 5. = i _S Thale &0 LlE . - ; : Al
' ' 5 o5 bar . wlv]s ; _ o
' Rl *4_gg barg T &f RTE BENDS -
o - ¥l i+ ¥ equally spaced, Bl "4 gg bars | 1o O E] S . .
|6 b"‘? © . qually i i . lsqualty spaced. ) il - :
_' & I\ : : BN
w I - .y
b T i R — ¥ A T T - oo o )
¥ S 1 . V/H_"‘ NOTE: :
L < \&‘ Sea B:02, 35 for Tablos |1 theu V.
:‘_" E 2 4 oo bars / Sae 8-01. 10 for ‘Ganeral Notss and Niscallanecus De+alls.
B 11 bars dd bars as shawn : Ses B-02.70 for Ouantltfes.
1 - T OCVIG APHADYED R TZ0NA FAT
. TYPICAL SECYION . : . © |DEPARTMENT OF TRANSPORTATION o
o : NOTE: SIS : - N Gl V-2 HIGHWAYS D (VIS 10N a5z
ﬂ Holnt tog sh 15+ ' $ 1 tlon . ’ . 3 . __STANDARD DRAWINGS
] - . ainforcing shown 13 for placemant l[ocatlon only. . - ‘ . 7 oYy
. . Uss tha approplate tablis to defnrmlne the rernforclng . - A it TRIPLE BARREL pnao ke
) . . . ) ‘ - ruqulrumen‘rs ) ) . ‘ . . - ‘ ] L, M-_\ 80% CULVERT B-0Z, 30
L — s - - - - - —r -

Ga0p Py e




Weir Calculations
Q = CLH* where Q = Total flow over the weir
: ' - |C = Coefficient of discharge :
1L = Effective length of weir _
H= leference between energy upstream and‘crest
-C=| 2.75 300 . 2.75 ' 3.00 - 275 3.00 _ 275 3.00 -
H= 4.0 © 40 ~ 3.0 3.0 2.0 . S 20 1.0 |.- 10
Q (diversion - . : o o - S
_intoNIC} L L L L L L L .| L
1000 ‘ 46 - 42 70 65 , - 128 118 - ) 364 | 334
1100 : 50 46 77 AR i 142 .0 130 : 400 367
1200 . - bh - B0 o 84 ST 155 .. 142 . - 437 - 400
_ 1300 - 80 55 - ‘ 81 - - B84 - 168 . 154 ‘ 473 - 434
1400 . 64 ™1 . 59 _ -, 98 - .80 | 180 - 165 1. 510 467
1500 - . 89 - 63 © 105 .97 ' 193 o177 ' 546 | 500
1600 - ‘ - 73 - 87 112 - 103 206 i89 . | . 582 | .. 534
4700 . 78 - 71 119 | 110 218 201 619 - 867
1800 ' 82 75 126 116 : . 232 213 . -1 855 600
1900 87 80 133 | 122 - 245 224 . . 691 - 634 .
2000 91 . 84 ' 140 - 129 ‘ 258 236 - _ 728 667 -

weir cales for NIC diversion.xis : ' _ - o S s 1 10/3/2004 10:42 PM




.

, Curve _
Plotted Curves for Broad Crested We:r 7

" . Project Description

Worksheet :Oilve Avenue Weir Siructure {Broad Crested)
Type Broad Crested Weir
Solve For “Crast Length
" Input Data
. Headwater Elevation 1,276.00 £
Crest Elevation 1,272.00 #t
| Tailwater Slevation  1,271.74 ft -
Crest Surface Type Paved -
Crest Breadth . 5.00 #
Attribute Minimum - Maximum Increment
1,000.00 2,000.00 200.00

Crest Le:‘ng'th:

Discharge (¢fs)

' 85.0

Ohve Aven ue Welr Structure (Broad Crested)
Crest Length vs Dlscharge '

e aseo—Ramanad

"k:\...\h&h\ﬂowmaé.téﬂoliveweir.fm? )
10/03/04 10:33:41 PM @ Haestad Methods, Inc.

' (/_5-14,5.5’.'

10000 1100.0 12000 130€}O 1400.0 1500.0 1600.0 17000 18000 1900.0 2000.0

Dlscharge
(cfs)

" Project Engineer: Engineer
FlowMaster v7.0 {7.0005]
' Page 1 of 1

Kirkham Michaef Consuiung Engingers
37 Brookside Road Waterbury, &T 06708 USA +1-203~755-1 6686




_ | Olive Ave Weir Structure |
- Plotted Curves for Generic Weir

Project Description

(. - Worksheet Lo Qlive Avenue Weir _Structuré
' Type - . . Generic Weir :

Saive For - Crest Length ~

Input Data , _

. Headwater Elevation 1276.00 #

Crest Elevation C1,27200 1

Attribute ‘Minimum - Maximum.  Increment
Discharge {(cfs) L 1,000.00 - - 2,000.00 . 100.00 R

Discharge Coefficient (US) 275 " a00. . 025

Worksheet Ohve Avenue Wexr Structu re

Cgest Length Vs Dlscharge Varymg Dlscharge Coeﬁlcient
_. ooy e 75US
’ i ‘ L === 300US

Crest Length

1400.0 --.16(50.0
Discharge
{cfs)

12000 - 1800.0 - 2000.0

Project Engineer; Engineer
FlowMaster v7.0 [7.0005]
- Page 1 of1

kL \h&hflowmasterwliveweir.fm2 : - Kirkham Michael Consulting Englneers .-

10/03/04 10:18:16 PM © Haes_tad Methods, Inc. - 37 Brooksxde Road \Naterbury CT {]6708 USA +1 -203 755-1666 .




: _ Curve
Piotted Curves for Sharp Crested Rectanguiar Welr

. . Project Description . o . . .
(. ) Worksheet - ) . Olive Avenue Weir Structure (Sharp Crested Rectanguiar)
" Sharp Crested Rectangukar Weir .

Crest Length

Type

-Solve For .~
Input Data
Headweter‘Eievation 1,276.00 f
Crest Elevation =~ 127200 ft
Tailwater Elevation ~ 1,271.74 ft -
Number of Contractions =~ =~ 2
Attribute " Minimum . Maximum Increment
. 1,000.c0 - 2,000.00 200.00

Discharge (cfs)
Discharge Coefficient (US) 2.75

Worksheet Ol:ve Avenue Weir Structure (Sharp Crested Rectanguiar) o
Cg%st Length VS Discharge Varymg Drscharge Coeﬁtcaent o
ey w——0 75 US
| : - A = 350 US

380 0.75

Crest Length" |

1000;{_) S 12000 - 1400.0 =~ 1600.0 1800.0 .2000.0
o L " Discharge :
i (cfs)
L2 58.0
l. L _ . . - o o . o © Project Englneer; Eﬁélﬁeer
: kL. \h&h\flowmasteroliveweir.im2 . Kirkham Michael Consuiting Engmeers - ) o FlowMester v7.0 [7.0005]
37 Brookside Road Waterbury, C'f' 06708 USA '+1 -203—755 1666 - Page 1of1

10/03/04 10:31:00 F’M © Haestad Methods, Inc
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REMOVE/RELOCATE CANAL TURNOUT STRUCTURE
" REMOVE/RELOCATE MAINTENCE ROAD GATES ™~
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' " Culvert Designer/Analyzer Reporf
R SR .- Northern Ave (1600 cfs diversion) -
‘a0 N1C DNERSION STRUATLRE

Peak Discharge Method: User-Specified

Design Discharge .1,600.00 cfs ‘Check Discharge- 0.00 cfs

Grades Model: Inverts

Invert Upstream . 1,223.00 #° . llnver_t Downstream - 1,220.00 ft

Length L . .250.00 ft . . Slope : 0.012000 ft/ft
-Drop - . . 1 3.00 : - '

Headwater Model: Unspecified

. Tallwater Conditiori_s: Constant Tailwater

Tailwater Elevation - 1,227.27 1t
- Name - - Description " Discharge HWElev.  Velocity
x Trial-1 - . 5-10x5ftBox . 1.600.00 cfs 1,228.45#
)
. ’ iject-Engineer Engineer
k \.. \h&h\culvertmaster\mc Ollve cvm ' .+ Kirkham Michael

' CulvertMaster v3.0 {3.0003]
11/03/04 06:40:29 PM @ Haestad Methads, Inc. 37 E!rooksmle Road Waterbury. CT 06708 USA +1~203-?55-1666 . Page 10of 2




B ~* Culvert Designer/Analyzer Report .
o ~ Northern Ave (1600 cfs diversion) -
‘ . "_Design:'rriai-1

Solve For: Headwater Eievati'on

Culvert Summary ;
Allowable HW Elevation CONA T Storm Event S Design A

Computed Headwater Elevz“: 1,228.45 ft Discharge * -~ ..  1,800.00 cfs
Headwater Depth/Helght . - 1,09 Tailwater Elevation - . - .1,227.27 ft
" Inlet Control HW Elev. - 1,227.99 ft Control Type -~ - Outlet Contral
Outlet Control HW Elev. - 1,228.45 ft o :

Grades .

Upstream Invert 1,223.00 ft - Downstream Invert 1,220.00 it

Length o A ©250.00 ft -~ Constructed Slope 0.012000 fU/ft

Hydraulic Profile

- Profile - CompositePressureProfileS1 ~ .. Depth, Downstream : ‘ 7.27 ft
Slope Type - - oo NA . Normal Depth _ 2.01 ft
- Flow Regime L " ." Suboeritical . Critical Depth R sAT it
- Velocity Downstream ~ © - 640 fs - ‘Critical Stope S0 - 0.003226 fft
. Section )
. . Section Shape : o Box Mannings Coeflicient . 0013
Section Material . - Concrete - SBpan . : 10.00 ft
Section Size ‘ © 10x5ft . Rise o 5.00 ft
Number Sections -+ .~ - .5 o = o :
- Quilet Control Properlies
Outlet Control HW Ele_v. 1,22845 &  Upstream Velocity Head : 078 #t -
- Ke . o 020 . . Entranceloss = i T 0.6 ft
* Inlet Control Properties -
inlet Control HW Elev. . 1,227.99 ft . Flow Control . Unsubmerged
Inlet Type  90° headwall w 45° bevels Area Full - - - . 250.0 ft*
K - N -0.49500 " HDS 5 Chart . S 10 i
M 0.66700 - HDS 5 Scale . - o2
C 10.03140 . 'Equation Form AR T2
Y 0.82000 : '
| '\.
L . . : . ‘ ‘ . Project Engineer: fngineer
k:\...\h&h\culvertmasteninic-olive.cvmy Kirkham Michael CulvertMaster v3.0 {3.0003}

11/03/04 068:40:20 PM  © Haestad Methods, Inc. * 37 Brookside Road: Waterbury, CT 06708 USA  +1-203-755-1666 - . Page 2.0f 2
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REMOVE /RELOCATE CANAL DROP STRUCTURE.

REMQVE /RELOCATE CANAL HEADWALL

@

()  REMOVE/RELOCATE MAINTENCE ROAD GATES

3-10x5 RCBC WITH OUTLET HEADWALL & OUTLET

®

200 LF)

(5)  REMOVE/REPLACE CANAL LINING (L=130 LF)
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3-10x5 RCBC WITH OQUTLET HEADWALL & OUTLET

PROTECTION (L

- 2+00

3-10x5 RCBC WITH OUTLET HEADWALL & OUTLET

“ PROTECTION (L
RECTANGULAR CONCRETE CHANNEL L

REMOVE /REPLACE CANAL (L

1+00
()  REMOVE/RELOCATE CANAL DROP. STRUCTURE

®
®
>4

1240
1230

1210+
0+00

®




 APPENDIX F — NORTH INLET CHANNEL ANALYSIS

®
Inc_luded in‘A-p"pe'ndiXF _

.. Cross—sectlon of North InIet Channel genera] deagn '
. HECRas ratmg curve for depth vs. bottorn width -
‘e End-Area volume report for NIC designed for uncleared and cleared dlversmn ﬂows

e Sensitivity Analysas HECRas rating curve for depth vs. bottom width at varying ‘n’ values

« Drop structure - o : '
' " o Conceptual drawmgs and material est:mates

o HECRas vertical drop structure analyms -

Whnte Tanks FRS #3 North Inlet Channel
‘ PI‘E-DESIgn Study Report
Movember, 2004




End-Area Volume Report
~ Original Surface: EG¥3_
D881gn Surface dirt.

ut-Factor C1. OOOOOO _
-~ Fill Factor: 1 OOOOOO

. Cut:-198603.7 cu yd —w— SM Z‘Do,agip 07
. Fill: 1.6 -cu yd . ‘
~Net: 198602.1 . cu yd




3Enderéa volume Réport L

i N__*C'Cﬁacs‘

7 'Origiﬁal‘Surfacef‘EGfB o
- ‘Degign Surface: dirt
"'..ut'f Factor: 1.000000 - | |
. Fill'Factor:f1.000000 I S
Cut: 163196.4 cu yd —B= SAq° L5, 000
Fill: 14.7 <u yd N B -
Net: 163181.7 cu yd

¥
¢ A

N




?\\ \ C 6”}&5:1‘1 7 ry Am&uqets

Curve

SR o Plotted Curves for Trapezo:dal Channeil
» ) |
{. - Project Description
C T Worksheet N.|.C.- Existing Channel
~ Flow Element Trapezoidal Channei
*-Method " Manning's Formula ©
Salve For “-' Channel Depth
Input Data

. Channel Slopi 000760 f/ft . = . o S
Left Side Slop ~ 4.00 fft (H:V) SR ' ' e
' Right Side Sl . 8.00 f/ft (H:V) OWEZSIDN INTL, NORTR INUET CHANNZL.

--Discharge = 4,600.00 cfs S e ' '

Attribute © Minimum  Maximum . Increment .
Bottom Width (ft).- 30.00 .. 80.0C . 1000
Mannings Coefficient 0.025° . 0.835 ~~ 0.008 _
_ : " Worksheet: N.I.C .~ Ex:stmg Channel Flow . - _ R y\' \fAl.'.QE.’
: B Depth vs Bottom Width Varying Mannmgs Coeﬁ‘csent L T
R ‘ . , i (0,025
. R 4 ‘ E A _ : C o e 1,030

e 0035

| : 70\ . .

| ]

4.5 i 7 S — | : — \ ‘
4,05 ——r : . : : E
30.0 350 400 450 500 550 60.0 650 700 750 800

Bottom Width
: (ft) '

. ) L ) . : : . . ~ Project Engineer. Amzie Cox
k. Ah&hnic.fm2 . : Kirkham Michael Consulting Engmeers - i - FlowMaster v? 0 {7.0003]
08/25/04 06.58:53 PM . © Haestad Msthods, Inc. - 37 Brookside Road Waterbury, CT 08708 USA +1—205—755 1686 . Page 1 of 1




rJ = Sew\i{e,mwr\/ /-wm_x{s:s

Curve R
Piotted Curves for Trapezmdal Channel

Y . — - , —~
" = Project Description . o

Worksheet ~ ~ N.LC.-Cleared Channe

Flow Element . .~ Trapezoidal Channel .
“Methed _.Manning's Formula

" . Solve For - _ Channel Depth -~ .

- Input Data . o 7 o L ‘ S
Channel Slopt 000750 #/ft -~ - T AR l“
Left Side Stop . 4.00 fUft (H:V) . T : o

L NNE.
Right Side Sl 8.00 ft/ft (HAV)/‘/'W%'N 1N NoRTH INUET, CHANNEL-
Discharge . 4,200.00 ofs - - S ' o

" Attrbute - - Minimum - Maximum Increment
- Bottom Width (ft) - .0.00 - 50.00 - 10.00

Mannings Cosfficient 0.025 - 0035  0.005 -~ . R - I
| o Workshee.t'N'! C Cleared Channel Flow B i VAwE
- s Depth vs Bottom Width Varymg Mann:ngs Coefiicient . i
B = R e S A . 002
O e 0.030
gl : —— 0,035
8.0
L
: 7.5\

i 'Depth
- ()

4‘5 .....................
b
4.0 _ . , . : _
0.0 . 5.0 10.0 15.0° 20.0 -25.0 '30 0 - 35.0 40.0 45.0 50.0 .
= - : Bottom Width ° S S o '
A(fL) o : :

. . o e L ) : . : S o Praiedt Engineer: Amzle Cox
kv h&hnic.fm2 I : . Kirkham Michael Consulting Engineers - S - FiowMaster v7.0 [7.0005]
_.08/25/04 08:59:57 PM =] Hae§tad Mﬁzthods, Ine. 37 Brookside Road Waierbury, CT 06708 USA  +1-203-755-1666 . 'Page 1ot
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N
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projec{ /\,/ ORTH /M'Le-r'é WA A ER

Désigned M—___ Checked
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1.556
1.466
1.388

1.074
0.998
0.92

0.846
0.770
0.696
0.620
0.543

0.39

i

1 j6es+do eruzent Avs

0.465 -
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NIC Drop Structljre_Anélysis

River 1 Reach 1 : . = . r!

Legend

i metgpods | L o errom BT wm!'go’méir%maﬁ
S S R P fﬁmope;eg;sr"(%fwinm_@m)i- e

WS PF 1 - 55rckvrtnocn
WS PF 1 - 55rckvriwcon

Gro-und

w08 L By CL N 56 Zarram vaBTI) (D coNSTRICTION |

/

_Elevation (ft)

BIS T VESTIA D2
1002+ ; : i
ot ||
. K ol [eiw * * Tk * x Tk * x x * * x
10004 P ox ~— v v ~— -~ o — = - i - — — -~ v = -
g € 832 8 8 8-8 8 8.8 8 8 8 8 8 § 8
’ ] - ~ mmE’)’B -~ o =) < — N it = ) [{e] ™~ 1] o o
T T T — T T T T T T T T T T T

T T - ] - —y —l ] .- _ ! L
0 S o500 : 1000 . ‘ 1500 2000

Main Channél Distance ()

1inHoriz. =320ft TinVer. =21




HEC-RAS River: River 1 - Reach: Reach 1 Profile: PF 1 . - L - - - . . . S - - T -
Reach .| RiverSta Profile Plan . Q Total Length Chnl Mann Wid Chnl Min Ch El W.S. Elev Crit W.8. £6. Elev E.G. Slope el Chnl Flow Area Top Width Froude # Chl

: : i (cfs) | it . [ (ft) - () i - J4i%0] ) 1 (saft, | (f) i
Reach1 ‘130351 - [PF1 SSrckviinoen 1600.00 100.00 0.025 1005.03 1009.65 1007.70 100962l . 0.000956] . 4.18]° 382.23 . 11045 0.40
Reach 1 3035.1 PF1 .. . IsSmkvrweon | . 1600.00 100.80 0.025 100583, 1009.85 1007.70 1010,18 0,000754 3.85] - 41588 114.04 - 038
Reach 1 2935.1* PF1 . 55rckvrtnocn . 160000 - 10000 - 0.025] 1004.95 1009.55 . 1009.82]  0.000977 T 422 379371 11014 040
Reachi . |[20351° PF1 5S5rckvitwoon 1600.00; - 100.00] - 0.025 1004.95 1009.87 | 1010 0.000754 © 'zss| - 41883 - 11404 0.36]
Reach1  [2835.1 PF 9 55rckvrinoen T 1600.00 100.00 - 6050 100488 . 100944 ~1009.72 0.001000 425 7622 10979 040
Reach 1 2835.1* - |PF1 S5rckvriwcan _1600.00 -10000] - 0.025 1004.68 1009.80 - 1010.03) - ' 0.000754 "~ 385 .- #1578 - 11403 0.36
Reach1 2735.1% PF 1 S5rckvrinocn sp0.00. . 100.00] . 0025 100460 . 1009.34 1009.62 8001027 | 429 3774|1081 ' 0.4
Reach 1 2735.1* PF 1 S5rckvriweon 1600.00] . 100.00 £.025 1004.80 1009.72) .- 1009.95)  0.000754 385 415.72 114.03 038
Reach 1 2635.1° PF 3 SBrckvitnoon . 1600.00] 100,00 0,025 1004.73 1009.23 ] _ 1009.52 0.001058] © 4.34] . 388.467 10899 | - 042
Reach 1 2635.1* . |PF1 |55rckvrtweon 1600.00 ' 100.00 0.025 1004.73 1009.64 . 1009.88 0.000755 . 385 - 41588 114.02 0.36
Reach1 {25351, PF 1 - |8Srckvmnocn | . 1600.00 "~ o00a 0.025 1004.65 1009.11] 1009,41 0001093 4390 364.55 108.51 . 042
Reach 1 2535.1*  |PFt " 15Srckvitweon | 1600.00{ ° 100.00 . 8025 1004.65 100957 0 . |- 1009,80 0000755, . 3.85] 41580 114.02] ° .36
Reacht1 ™ [|2435.1* PF1__ [SScckvinoen ' 1800.00}. 100.00 .. op25| ' 10D4s8 1008.99 : ©1009.30] - ocot13s| 445 359700 .- 107.87 Lo 043
Reach 1 24385.1* PF1 . . |5Snckvrtwcon 1600,00 10000 . 0.025 1004.58 1009.49 1009.72) 00007551 . 385 415.53 114.01 0.36
Reach 1 2335.1* PF 1 S6rckvitnocn 1600.00 . 100.00 D.025 1004.50 1008.86 . 1008.18 0.001188 ] 4.52 354.22 107.36 " 0.44
Reach.1 2335.1* PF 1 5Srckvrtweon L 1600.00] 100.00 0.025 1004.50 1009.42 - 1008.65] . 0.000756 - 3.85 415.45 114.00 0,36
Reach 1 2235.1% PF 1 SSrekvitneen 1600000 - . 100.00 D.025] - 1004.43] . 100873 : 1002.06| . 0.001248 260 . 34795 10666l . D45
Reach 1 2235.1* PF{ . I55rckvrwcon 1600.00 100.00 0,025 1004,43] . - 1008.34 1008.57 0.000756 3.85 415.38 113,99 0.36
Reach 1 2135.1* PFY . Srekvrinocn " 1600.00 400.00 . 0025 . 100438 100858 - 1008.93] 0.001325 £70] . 34071 105,64 046
Reach 1 2135.1* PF 1 S5rckvrtweon 1600.00 100.00 0.025 1004.35 1009.27 : 100950 0.000757 3.85 - 415.29 113.98 0.36
Reach 1 2035.1 |PE1 S5rckvrtnocn 1600.00 100.00 0.025 1004.28 1008.43 100879 0.001424 482 332.22 104.87 0.48
Reach 1 20351  |PFi. S8rckuriwean " 1800.00 100.00; . 0025 1004.28 1000.18[ . 009,42 0.000757 3.85 - 415.20|. 113.97 0.36
Reach1 119351+ PF 1 ~ |55rckvrinoon ' 1600.00 100.008 0.025 1004.20 10828 - 1008.64 0.001556 4.97 _37203] " 40370 - 0.50{
Reach 1 1935.1* PF 1 S5rckvriweon 460000 . - 102.00 0.025. . 1004.20 1009.12 1009.35 0.000758 - 385 41511 - 113.96 . 036

" . [Reath 1 1835.1* PF 1 SSrckvrinocn | $600.00 100.00 0.025] . 100413] 100806 100B.48[. 0ODI744] 517 309.37] . . 402.22] 052
Reach 1 1835.1* PF 3 S5rckvrweon 1600 00 100.00] . 0.025 1004.13 1008041 - 1 - 1ooe27 0.000758 3.86) . 41501 113.85 0.36
Reach 1 17351~ |PF1 55rckvrnocn " 1600.00 100,00 - pgesl. 100405 i007.82) . | . 100829 £.002046 C 547] - 29288 100.23 0.56]
Reach 1 1735.1*  |PF1 °  |SSrckriwcon 1600.00 100.00f ©0025] 5004085 100896 - 100919 6.000755 < 3.86| 414.88 113.94] e ‘
Reach 1 1635.1 PF1 " . |SSrckvrinocn © 1600.00 . 8.00 0.025 1003.98 1007.49 ] . 1008.04 0002665 - 6.00] - 266.85 97.11 o 064
Reach 4 16351 |PF1 SErckvriweon 1600.00] 5.00 : 0.025) . 1003.98 1008.89 1009.12 0.000759] - 3.85 414.77 113.93 0.36
Reach 1 - {1630.1* -~ [PF1 ° S5rckvrinocn 1600.00 - 5000 0025 1003.97 1007.47 1008.03 0.002695 6.02 26580 . 96.97] 0.64

|Reach 1 1630.1° PF 3 55rckvriweon 1600.00 ' 5.00 0.025 100397 1008868 100911 £.000758 3.86 414.80( 11393 0.36
Reach 1 16251 FF 1 BSrckvripocn | 1600.00 5.00 ] 0025 1003.97 1007.45] - 1008.02 0002763} - 6.06 263.87 9674 0.65
Reach 1 16251 |PF1 55rckvrtwean . 1800.00 500 0425 1003971 - 1o00easl 1009.11} . £.000760 .. 386 S 41470 0 132 0.36
Reach 1 1620.1* PF 1 55rckvrinocn 1600.03( .- 5.00 0.025 1003.96 1007.43 . 1088.01 0.002769 6.08] - 26381] . 9667] °  © 085

Reach 1 1620.1* PF 1 SSrckvriwcon 1600.00 ] 5.00 0.025 1003.87 1008.88 1008.11 0.000760 3.86 - M4.72). 113.92 . 0.36




EC-RAS_ River Rjver 1_Reach: Reach 1 Prafile: PF 1 {Continued)

W.5. Elev

- EG. Slope

DE8| -

.mwm

. Reach _ River Sta Profile Plan -} QTotal Length Chni Mann Witd Chel | Min GhEl Catw.sS. '| E.G. Elev Vei Chnl Flow Arsa TopWidth |. Froude # Chl
{efs) {ft) A ) () (ft) (i) - (ftE) (ft/s) (sq ft) (ft)

" |Reach 1 1615.1* PF1 SSrckvrinosn 1600.00 5.00 0.025 1003.98 1007.41 1007.99 0.002831 -B.12 - 261.31 - 98.42 . 08B
Reach t 1615.1* . PFA1 E8rckvriweon 1600.00 - 500 0.025 1003.96] " 1008.87 1008.10 0.000759 - 3.86 | 414,75 113.93 Q.36

. |Reach ¥ 16101+ PF 1 SS5rckvrinocn 1600.00 500 - 0425 1003.96 1007.3% 3 - 1007.95 0.002695 6.17 25926 96.16 0.66
Reach 1 1610.1* PF 1 Ss_mkvmuoon - 1800.00 5.00 0025 1003.86 " 1008.87 1009.10 . 0.000759) 3.86 414.77 113.93 0.36] |
Reach 1 1605.1* PF1 S5tckvrtnocn 1600.00 5.00 0025 . 100385 1007.37 1007.97; . 0.002é17 6.18 258.60 66.08 0.65

* |Reach 1. 1605.1* PFA1 SSrckvriweon 1600.00 5.00 0.025| 100385 1008.85 1008.10[ .~ 0.000759 "~ 3.86 41479 . 11383 0,36]
Reach 1 1600.1* PF1 S5rckvrinocn 1600.00 5.00 0.025 1003.85 1007.35 1007.96 9.002988 8524 256.46 85.81 0.67
Reach 1 1600.1* PF 1 SSrckvrtweon 1600.00 5.00 0.025 1003.85 1008.88 1008.08 0.000760 3.86 41469 11382 038
Reach 1. 15981~ PF1 | S5eckvrinocn 1600.00 5.00 0025 - 100385 1007.33 1007.94 0.003663 8.29 25427 45 54
Reach 1 15951*. . IPF1 S5rckwriweon. - 1600.00 . 500 0825 10063.85 1008.86 1002.09 0.000760 '3.86 4472 113.92 .26
Reach 1 .|1580.9% - PF1 " . |55rckvrinocn - 1606.00 . 500 0.025 1003.94 '1007.31 1007.83 0.00309G| 6.31 255.481 - 9544 068| -
Reach 1 1590.1% PF1 55rckvrtweon - 160C.0¢ 5.00 - 0.025 1003.94 1008.85| - 1008.08 0.000758 3.86 414.74 113.92 (.36
Reach 1 1585, PF1. 55rckvrinocn 1600.00 5.00 0.025 1003.94 1007.28 1007.92 0.003172 6.37 , 28119 95 15 0.69
Reach 1 1585.1* PF BErckvriweon 1600.00 5.00 0025 003,94 1008.85| - 1003.08 0,000753 3.86 41477 113.93 0.36
Reach 1 1580, PF1 S5rekvrinocn . 1600.00 5.00 0.025 1003.93 1007.27 1007.90 0.003205 639 250.31 ©5.04 .69 )
Reach 1 15801 . PF1 S8rckvrtwoon 1600.00 5.00| 0.025 1003.94 1008.85 1009.08 0.000760 3.86 414.66 113.92 .36
Reach 1 1575.1* PF1 SErekvrinoen 1600.00 5.00 . 0028 1003.93 1007.24] 1007.89 0.003295] . 645 247.50 94.73 0.70
Reach 1 1575.1* PF 1 58rckvriweon 1600.00 5.00 0.025 1003.93 1008.84 1009.07 0.000760]" . 3.86 414.66 113.92 0.36
Reach 1 15704 PF 1 55rghkrtnocn . 1600.00 “5.00 0.025 1003.93 1007.22 1007.88 {.003392 B.52 245.42 54.42 0.71
Reach 1 1570.1* PF-1 S8rckvriwcon 1600.00 500 0.025 1003,93 1008.84 j 1005.07 0.000760 3.86 414.71 113.82 0.36
Reach 1 1585.1~ PF1 S5rckvrinocn 1600.00 5.00 0.025 . 1003.92 1007.19 1007.86 0,003438 6.55 24435 §4.28 9.72
Reach 1 1565.1* PF1. 55rckvrtweon 1600.00 8.00 0.325 1003.92 1008.83 1002.06 0.000758% 3.86 414.74] 113.62 0.36
Reach 1 1560.1* PF 2 55rckvrinocn 1600.00 5.00 0.025 1003,92 100716 _1007,84 ’ 0,003561 8.63 244.33 §3.50 0.73
Reach 1 1560.1* PF§ " S8rckvrtwcon 1600.00 5.00 0925 1003.92 1008.83 1008.06 0.000759 3.86 41476 113.93 .26
Reach 1 1585.1* PF 1 Shrekvrinocn -1600.00 5.00 0.025 '1003.92 1007.13 1007.83 0.003594 6.71 238.30 53.51 0.74
Reach 1 115551+ PF 1 S8rckvrtwcon 1600.00 5.00 0025 1003.92 1008.83 _1008.08 0.000760 3.86 - 414.84 113.91 0.36
Reach 1 15501 ‘|PF 1 55rckvrnocn 1600.00 3.00 0.032 1003.91 '1007.09 1007.81 0.006266 6.80] . 235.46 93.14 0.75
Reach1 | 1650.1 |PF 1 Shrekvriweon ~ 1600.00 3.00 0.032 1003.91 1008.82] 1009.05 0.001246 388| .. 414.51 113.80 0.36
Reach t 15471 PF 1 Jarckwrinocn - _ 1600.00 3.00 - 0.032 1003.91 1007.06 1007.79 0.006513 6.89 232.34 92.74 0.77
Reach t’ 1547.1% PF1 . SSrckvriweon 1600.00{ 3.00 ' 003z 1003.91 1008.77 -1008.04] . - 0.001544 422 37655 107.29 (.38
Reach 1 15441 PF1 S5rchvrineen 1600.00 3.00 .0A032 1 003.‘91 1007.02 1007.78 0.006825 . 700 228,61 9226 0.78
Reach 1 11544.1* PF 1 S5rckvriwsorn 1600.00 3,00 0032 1003.91 1008.69 1009.03 | 0.001878 4.66 - 34338 - 100.44 0.44
Reach 1 15414 PF 1 S5rekvitnocn 1600.00 3.00 0.032 1003.91 1008.97 1007.76 0.007235 7.14| 224.07| . 91.67 0.80|
Reach 1 1841.1* PF1 S5rckvrtweon 1600.00 3.00 0.032 1003.91 1008,59 1009.02 0,002860 | §5.25 304.85 . 93.20f" 0.51
Reach 1 1538.1* PF1. S5rckvrtnocn 1600.00 3.00 0032 .1003.20 - 1006.93] - 1008.57 1007.74 0.007454 7.21| 221.77 91.37 0.82| -




b .
HEC-RAS__River.Rijver 1. Reach: Reach Profile: PF 1 (Cnnﬁnl]pd) - ) - . - : . :
- Reach - River Sta Profile Plan - Q Totat Length Chnl. | Mann Wid Chn! Min Ch £t W.S. Elev CritWS. | EG. Elav £.G. Slope Vel Chnf Flow Area Top Width | Froude # Chi
. - ] (cfs) | ) - @ - 1 [ {ft (fefty (fifs) {sqf) () - .
Reach 1 153817 - |PF1 SSrekvrtweon . 1500.00 3.00 ’ 0.032 1003.80 1008.41 . 1008.99 0603830} . - &t2] . 26151 . 8567 0.61
TPRoOP -y |Reach1  [1535.1 PF1 Ssrckurtnoen 1600.00 . 010] -~ - 0032 ° 100390| 100657, . 100657 100768 . 0011735) - 843 189.82 9747 o
CRES Reachd  |15351 . [PF1 S5rckvriwoon 1600.00f . . D30 - 0.032 1003.90 . 1007.62] - 100782 4008.80] ' 0.01122¢ ©o9nel 17620 Y T
Deof Reach 1 1535 PF1 S5rckvitnacn . ~ 1eoao0| 1.00] 0.032 1000.40 1005.30 “1003.16 1005.80] Q.001468 4.25 1 367.95 85.11 0.38
ToE - Reacht _ [1538 '~ [PF1_ -  iSbrckvrtweon 1600.08[ 1.00 0.032] .~ 100040 1001.68 1003.46] . 1008.37 £.161619 2075] . 7700 - 8547 - as7
Reachi1 = [1834~ PF1 - S5rckveinocn " 1600.00 1.00 - 0.032 1000.40 1005.30] 1005.60 0.001463| 4.34] 358.90 . 8548 039
Reach1 . [1534.* PF1 - S5rclevrtweon 1600.00/ 1.00 0.032 100040 . q001.78] - 100316 1008.14 D.152373 . 20.35 S 78.61 _B5.75) - 3.28
Reach t 1533+ “|PF4 - |SSrckwineen TIs000] .0 100 © 0032 1000.40 1005.30 '1005.59 0.001458 433 | 38976 _9585|. 0.39
Reach 1 1533+ PF 1 S5rckvrtwoon b 1600.00 1.00 0.032 100040 - 100172 1003.15 1007.90] . - 0143203 _ 1985 80.22 66.04| 318
Reach 1 1532 PE 1 SSrekvrinoen i600.06] . 1.00 - 0032] 100040 1005.30 1005.50), 0D.001454] - a32| | 37083 9623 . 038
. |Reach1 - {1532* PF1 - SSrckvriweon - 1800.00 i.00] - 0.032 100040 1005.30 1003.15 1005.50 0.001453]. 432 370,76 95.24 0.38
Reachi __|1581* PF1 SSrcivrinecn 1600.08 1.00 0.032 100040} 100530 B 1005.59] - 0.001450 4.31 371.53 " 96.61 0.3¢ i
Reach 1 1531.* PF 1 | S5rckvrtwoon 600,00 . - 1.00 - 0032 1000400 . 100530 1005.59) . 0.001447] 430 . 3T1.76( o663 - 0.38
Reach1 - [1536.° PF 1 SBrekvrtnoen | 1600.00| - 1.00 0.032 1000.40 1005.30 B 1005.59 0.001446) . 4.30 37245 - ‘g7.0o0l - T pas .
Reach 1 1530." PF1 - |55rckwitwocon 3600.00 1.00 ] 0032 1000.40] 100530 ] 100558 . 0.001442] . 429) | 37279 g7.04) | L oag o
. |[Reach 1 1529 PF1 - |BSrekvrtnoen 1600.00 © 1.00 0.032| . 1000.40) . 1005.30) | 100559  0.001441 4.29 37338 o740[ T 0.a9)
Reach 1 1528." PF1 S5rekvriweon 160000 1.00 0.032 .1000.40 1005.30 : 1005.58| - 0001436 4.28 - 37384 - G744 - - 039
Reach 1 15284 BF SSrckvrtnocn 1600.00 1.00 0.032] . 1000.40 1605.30 j 1005.58 0.001437 427 37435) 97.81 o039
Reach 1 15284 PFt S5rekvriweon 160000 . - 100 0032]  1000.4¢ 1005.30 - 100558 0.001432 . 427 - 37480 - 97.85 038
Reach 1 1627.* PF § S5rckvitnocn 160000 100f 0.032 1000,3¢ 1005.30 1 - 100558 0.001420 4725 376.4%] 98.32 0.38
Reach 1 1527 PF 3 S5rckvriweon 1600.00 1.00 0,032 100040 1005.30 1005.58 0.001426 4.26 375.89 ggo8 0.38)
Reach1 - [1528* PF% - S5rckvrinocn 1600.00 1.80 . 0.032 1000.38] ©  1005.30 : 1005.58] 0001418 4.24 377.42 $8.75 0,38
Reach { 1526." PF 1 " IsBrekvriweon 1600.00 1.00 ) 0.032 1000,38] . 100530 ) u 1005.58 0.001420 | 424 T3 | 88.71 0381
Reach1 . [1526* - PF 1 SSrckvrinocn 1600.00 1.00 0022] - opooasl 100530 T 1005.58] - - 0.001410 L 423 378.46 59.18 0.28
Reach 1 1525+ - [PFA1 . |55rckvrtweon 1600.00 : 1.00] - 0,032 1000.39 100630 1005.58 0.007414] 4230 - a4l . - emist - 0.38
Reach 1 1524.* PF1 SSrckvrinogn '1600.00 1.00] - 0.032 100039 - 1005350 ) 1005.58 0001405 . - 422 . 37951 - 0983 : 038
Reach 1 1524 - PF 1 S5rckvriweon 1600.00 1.00 - 0032 - 100039 1005.30 j - 100558 - 0.00%409 Cazalareqg) sgs0| . D38
Reachi  [1523* PF1 55rckvrinocn 1600 00 1.00 0632 . 100039 1005.30 - ' 1005.57 £.001400 420l - 38058 " 100,08 - 038 .
Reach 1 1523 * JLE S5rckvriwcon 1600.00 1.00] 0.032 100039 1005.30 100557 ~  0.001403 421 " 380.37 100.06 . 0.38
" [Reach1 . [1522* - |PF1 . |SSrckvrinoen | 1800.00) - - 1.00 .. D.032 100039  1005.30] - 100557) 0.001385 4.19 28189 100.54 " b3
Reach 1 1522* PF1. . . |sSrckurtwcon " 1600.00 1.00 0.032 1000.39 1005.30 . . 100557 0.001386 ~a19] o 38158 100.53 - 038
Reach 1 1521 PF1 Sb6rckvrinocn 1800.00 1.00 - 0.032 1000.29 1005.30 1005.57 © p.O01380 S 448) ae2st 101.01 . 0.38
Reach t 1521 PF1 S5rckvriweon 1600.00 _1.00) 0.032 1000,29 1005.30 i " 4008.57) . 0.0013%0 4.18 382.82) . 101.01] - . 038
Reach1  [1520* PF1 S5rckvrinocn 1600.00 1.00 . 0.032 1000.39] . 1005.30 1005.57} ©  0.001384 417] . 38387 10t.48] 0.38
Reach 1 1520 PF 1 SSrckvrtwoon 160000 1.00 0.032 ‘1000.39) - 1005.30] - 1005.57] . 0.001384 4171 . 397 i014g] 0.38




HEC-RAS

!

Reach River 5ta Profile Blan Q Totat Length Chnl Mann Wid Chl MinCh El W.S. Elev Crit W.5. E.G. Elev E.G. S}op.e " Vel Chn! Fiow Area Top Width - | Froude # Chl |
. . : (cfs) {ft) i) [134] (ft) [GY) () (ftfs) (safi} (&) .
Reach 1 1619~ PF 1 S5rckvrtnocn 4600.00 1.00 0.032 100039 1005.30 100557 0.001379 415 - 38515 101.98 0,38
Reach 1 1519.* PF1 SSeckvriweon 1600.00 1.00 0,032 100039 1005.30 " 1005.57 0.001378 415 385.27 104.89 0.38
Reach 1 1518." PF 4 5&rckvrinocn 1600.00 1.00 0.032 100039 1605,30 1005.58| . 0.001373 4,14 386.36 102.48 0.28
Reach 1 1518." PF 1 S5rckvriweon - 1600.00 1.00) . 0032 1000.38 1605.30 1005.55 0.001371 414 386,501 102.5¢ 0.38
Reach 1 15172 PF1 S55rckvrtnocn 1600.00 1.00 0.032 1000.39 1005.30 1005.56 0.001368 413 . 38759 - 103.00 038
Reach 1 1597, _|PF1 55rckvriwcon 4600,00 1.00 0032]  1000,39 1005.30 1005.56 0.001354 412 - 387.94 103.03 0.37
* IReach 1 1516.* IPFA S5rckvrinocn 1600.00 '1.00 0.032].  1000.39| - 100530 1005.56 ©.001382| 411 . 388.86 102.52 0.37
Reach 1 1516." . PF 1 SSrckvrtwoon 1600.00 .00 0.032 1000.39 1005.30 1005.56 £.001358 4.11 388.21 . 103.55 0.37
Reach 1 1515.* PF 1 SSrokvrinecn 1600.00, 100 £.032 1000.39 1005.3¢ 1005.56 0.001356 L4100 . 390.18 104.06 . 037
Reach 1 1515.* PE1 55rckvriwean 1600.00 . 1.08 - 0032 100839 100530 1005.56 0.001351 410! 390,63 104.10 0.37
Reach 1 1514 PF1 SSrckvrinocn 1600.00 1.00 \ B.D32 1000.39 4005.30 1005.56 0.001350 4,09 391.48 104,61 0.37].
Reach 1 1514* PF1 - SSrckvriwcon 1600.00 1.00 0.032 1000.3% 1005.30 1005.56 0,001344 4.08 362.07] 104.66 0.37
Reach1  |1513* PF4 . 55rckvrinocr 1600.0¢ 1.00 0.032 1000.38 1005,30 1005.55 0.001332 406 - 394.01 105.28 0.37
Reach 1 1513.* PF 1 . |55rckvriweon - 1600,00 1.00] - 0.032 1000.38 1005.30 1005.55 0.001337 4.07 393.55 105.24 0.37
Reach 1 1512.* PF t 88rckvrinocn 1600.00 1.00 0.032 100038 1005.30 1005.55 4.001326 4.05 395.41 105.86 0.37)
Reach 1 1512. PF 1. S5rckvriweon 1600.00 1.00 0.032 1000.38 1005.30 1005.55 0.001330] . 4.05 394.95 105.81 0.37
“{Reach 1 1511.* PF1 55rckvrinocn 1600.00 1.00 0.032 1000.38 1005.30 1005.55 £.001319 4,08 398.85] " 10845 0.37
Heach 1 1541.* PF 1 55cckvrtwoon 1600.60 4,00 8032 1006.38 1005.3¢ 1005.65) . 0.001323 4.04 396.50 106.41 0.37
Reach 1 1510 FF 1 S5¢ckvrtnocn 1600.00 _10.00 00320 . 1000.38 $005,30 1005.55 0.001315 402 308.09) 107.03 . 037
Reach 1 1510 PF 1 | 55rokvriweon 1600.00 . 1000 0,032 1000.38 005,30 1005.55 0.801315 4.02 368.09 107.03 © 037
Reach 1 1500 PF1- S8rckvrinocn 1600.00 100.60 0.025 1000.38 1005.30 1005.53 0.000750 3.84 416.51 114.1 0.35
Reach 1 1500 PF 1 S5rckvriweon 1600.00 10080 0.025 000,38 .1005.20 1005.53 0.000750 3.84] 416.51 114.11 0.35]
Reach 1 1400.* PF 1 SBrckvrinoen 16G0.00 _100.00 0.025 1000.30 1005.23 1005.46 0.000750 384 41651 T 1411 _ 035
Reach 1 1450 .. |PF1 55rckvrtweon 1600,00 100.00 0025] 100030 1005,23 1005.46 0.000750 3.84 £16.51 11411 0.35
Reach1 - {13007 PE1 ! |sSrcirtnocn 1600.00 100,00 5.025 1000.23 1005.15 1005.38 0.000750 3.84 416.51 114.11 035
Reach 1 1300, PF 1 55rckvrtwoon 1600.00 160,00 5.025 100023 100515 1005.38 0000750 3.84 416.51 11411 0.35
Reach 1 1200. PF 1 55rckvrinoen 1600.00 100,00 . 0.025 1000.15 1005.08 100534  0.000750 3.84 416.50] - 114.11  0.35
Reach 1 1200, {PF1 BErckvTiwoon " 1600.00] 160.00 0.025 1000.15 1005.08 100531 0000750] 384 41880 1141 035
Reach 1 1100.* IPFA SErckvrinocn 160040 - 100.00 0,025 000,08 1005.00 "1005.23 0.000750 3.84 416.50 114.11] 0.35
Reach 1 1100." _|FF1 55rckvriweon 1600.00 100,80 0.025 $000.08 1605.00 1005.23 0.000750 3.84 41650 114.11 0.35
Reach 1 1000 PF 1 SSrckvrinocn 1600.00 0,025 1000.00 1604.93 1002.67] . 1005.16 0.000758 384 416.50 114.11 0.35
. Reach 1 1900 PF 1 _ | &5rckvriweon 1600.00 0.025 100000 1004.953 002,67 1005.16 0.000750] | 3.84 415.50 114.11 035

- River R}

nued)
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' .

] REMOVE

(O CONSTRUCT

SHEET INDEX MAP.

DATE

BY

REVISION

1
NO.

FLOOD CONTROL DISTRICT
* OF MARICOPA COUNTY
NORTH INLET FLOQDWAY

NORTH INLET CHANNEL

PROJECT CONTROL NO.

XXX -XX-XX

By

DATE
12704

12/04

12/04

ACC
KMA

CHECKED

KIRKHAM

Y

MICHAEL

SHEET OF

x%xA

REFER TO PHASE [DESIGNED

CONSTRUCTION [DRAWN

PLANS.

SEE

NOTE ON

COVER

" DRAWING NO.

v ' . X K . T
' " v . " ' '
o o, . . . T, &,
. o~J o~
! : . N . . . T N
N L] — . Ll . — -
' \\l/ . ' " . 1 ' 2 . f >
-4 . 4 . P e s . Fere e e g e
+ | . * . A » . : 2 e
M., . ’ ] T 2 ' * u e O
w | P Eww e g R < R
£ |t . v . ' B ' . ' .~
P ' ' ! ' ' : » i o i
g 1 e o R \x.v._-u...a.\...ax.
Y e »e . . PR .@. : RE N
P A 1
. * . A .- L ] * .
N i .o . > €A, - .
U4 ] [ N
- . d S L v e I L 1] -t .
g e . P I . . L e
) BMK [ R T L PR L
3RS T R R R L Rl AL
) S ' : v . . ' ' . . ' i ' .
mv w R A R S i \ I
AL TR VT I I
P i RIS R I,
’ + ¥ s * L] + ’ < . ' C— * L
T L T S I S I SRR R
A . . . , . ot « o
[ ' . * . L < Il ' 0 * .
F T T D A I Il S
' ' . N * 4 ' < NG ’ g < -
. ) . . N , . . \ e L . .
B L R TRl T
. , ; ‘ . o ERN : . .
. v : . ! . . N « .
T T LI L IS TP PUCIE S IT
. r L} * .-. * L . iy 4 i oA 1
' s T o . ‘. . . A . A 1 .
P P T T ¥ TSRy R
' > . v ' ' . ‘ ot : ' B
' B . + . > . “ M) v X B -
[ SR I, AL DDAV M W AV SR
. ’ . . . [ . . ¢ . * .
: v * ® » s . . b , 4 .
T 5 . ® . 1 . . w. ) L
R R SO D S S S . :
i ’ * » . * 3 ‘ " N * v
P R L e T N
k H ? ] . v . ¢ A ' 3 .
. 4 . ¢ ] r . ¢ Y] v 1 N
' . . e B - ' t o . S
N LR L R I E x X
' ' . . ' [ ‘ A , . '
' , P + ; 2 ket T ‘ K
pononw .......:n.,....,.;.h‘...ﬂvn.w.Nm. bﬁ%.,,x...‘-x.e
P T PR - LA TR
- E Tl T
R L T N e A T R
L] ’ o + e e x - t P L M 4
,- ‘u L] * » T a 1 * * T * .
T O T T N
v s B . . . . . » . . f
K} > % * L] + L] 4 v ’ o < +
D S S U T VY G S N
. 4 " * 2 v . ' v i [ * [
. ' . f - 5 . o, . . . ‘-
vl B T T L R T R
b ) A . . : ; ; A .
r . @ D N R
: : : : . G Dt et S
< KRR IR o IR R Sl o) I S S A R A
‘y—\m?_ggm.l . e T . ’ ool g . © e
5, T T T . ’ " * . * Lt . > A + K
BT Peand R I i T I I i L TN
. - ] * ’ * " 5 ' : * * .
\ 3 . e v ¥ ' ' . ' . < f
P T R LI R
' * . * v * . N e ' » < v
. * x N . o " ki ' ’ + * .
I I T I P T A T SN
' * z * L] + L] L [ ’ = . ..
) + E 2 L] 4 1] ¢ . r % . .
o e b a‘»al.wh‘!z.lhlle..u{zi.ttiﬁ\%vtl.#llk.!l!i
. - = A L] ¥ L] ! b : P * *
» 4 = < . > L] . O ¥ » ¢ L]
S T O N T T T PR EE e
. i . - . N " N ' > » + .
,« T L] A .- v L] < L} L Bl * L]
[ silllnl!!.ésﬁvssSnsff-ill,rt.s,wss(-iss.sn,l.
L " 1] ® L] s L] A " e L] 1 L]
+ * A 1 . s L] + 1] ' L] < L]
P L L N T I
¥ s £l T * L L] + . * L] 4 L]
. d f . v 3 . ‘ B > ‘ . .
. AN B, ' ’ e S T
T A [ '
L} s % .« L] v \- + " M - . L)
e e A ¥ . N v
‘s B . . IR . . i ' . . ‘0
.‘ * a . F L] K n + 1] M LI * —.
T T T
K ot ' * " ' . * e ' » < B
v + ' T W » L) * 0 ' . N .
B I T I e I N
i ' ' j . . ' . . . : K . .
| L} * = i » * » * L] * s * 1
w PO zﬁ%l..\alll.lll-&!:r(!!.{l\*lltk%\-vz\nz%r-
i} * 3 ® » ! . . + > * * *
_ e A T L LI N Y]
— v l T + » - 3 s L) ' " M . 1
! ) , N . Lo : ‘ . . . .
O S T A R ]
{ . ' 5 v f . . ‘ B ' i . '
W R S P L SR T S TR A S R
[ y : * . ! n A [ ¢ Lo « .
“ . : . o P . ' » .o .
: . : P I N A I I
i . ' . . . , . . . : . “ .
' B oy ' ' .- oy o ' . .
' : * * . ' " * ' : ‘ * .
B T A T R I T S N
_, . 1 x * . : * < + * 3 N *
v 1] : 1 5 * o * ® + . L} .. 1
) T L T T e A R I e
L} v 3 - * : H * + » " * .
v -t 1 ‘ * » 3 * .. 4 " * .
T T I
. tr [} il . * . . L3 4 . i T
P ' ' . . ' . P ' ' '
T T N T R
. ’ 1 ? L} * " * L] # L} ‘ .
", : . . v, 4 . * L] ¢ El 3 L}
Bowow b wom dw e l__ T T ST N S_.S w.w Bow o e_» LU [ —
1} ! [} bl o 4 L] B L] 4 [} N "
L} o L} N . ' " ' L] 4 i + L}
o O o O S
' ’ T . v ¢ v i . ’ ' Bl v
,- : L3 - ¥ 4 L} . » * 1 . 1]
! : : : . R A T I
a1 ST T Y P . ¥ H 3 .
' ’ . . o ' f + ' : P f
[ v ] N 0 4 " M [ ? # ot v,
IR A T TSt A
X ' . 2 .. . . ¢ . P . ' ,
. , . L . A . . . v
4 R T T e Sl b AR L S T T
. ’ L} i L} 4 " " 1 ’ L] v .
X . . . . ' . ' X s . v,
poeoeow D T T I S I 2L A T A N
Al 4 £l i .. ¢ . . . H 1] . L]
. L Ta ¥ v ot . . 1} i -..« L]
wowow t-&!.\aa\!i-lllvll?.\?t.!‘ii\!!&%:illluiil-
' . ' . .. . .
. i N . s . .
a 1 3 - v . '
' . H . ' ' B
v . . ' v '

<



DATE
DATE
12704
i2/04
12704

3Y

L] REMOVE

)

XXX-XX-XX
BY

ACC
KMA
JKK

[0 MICHARL

REVISION

() CONSTRUCT

CHECKED

XN

SHEET OF

NORTH INLET CHANNEL

- OF MARICOPA COUNTY -
PROJECT CONTROL NO.

NORTH INLET FLOODWAY.

~F1.0OD CONTROL DISTRICT

NOTE ON

SHEET INDEX MAP
REFER T{ PHASEDESIGNED
CONSTRUCTION [DRAWN

. PLANS, SEE

3 . v " v T V
' f i ' . x .
f s ' ' ' f B
» = [} " [} . i
N . ' ' . B .
- ¥ : " ' ] ] : n i
m o R I TR T SRR IR T BB TL AL
© ' ' . . " . . f . f . '
. m L P I I A R e I A AT I L LR B T ] )
- ~ c . , . ¢ ' v . . f L v
. ' R ' B * 1 . It * . ¢ . T a : e}
\ (I F-po B L P I T Y
E ' ' e 4! . v . M [ * S LY+
W R SRR TN A SR A U
o L T A BRI
' . it i . ' . e . , ' . .
N vt ' B 4 . < . o P 5 '
T T S S B I R
. . B ; f
L] * At v T £ 1 L] L]
f 4 N . f o 2 ‘ ' ¢ " R .
PO S S e e T I
. B o 1 . ’ - . ' : B o '
. B ot [P v v ' ' B & . .
RIS I X - ; b . d . '
. 4 ._“ N f 8 " ¢ . 4 [ * » Q
. : N R o . P . s O
._.;-n...._.“___.v..n.._.uu.....-...w-...ﬁz...,-w...,.__....,. ._..—mu
£l T £l 0 ) 1,
. o1l . . . . .
' B P B VP B ) . , o
. . . . ' s
.s;s_.:_,,v_ﬂxé.?...s.ss:_,s;.s....so.s..s;w,..;.....2:......
. .
. ; ..,/“ B : 1 “.O. : " . i
. ‘ N B S . : . .
P TR TR PR I e
. . N , : . nt , , . .
. ’ ' + 4 s - el ' " ' A
L R Y A < LR R R
> 1 * e & i 4 N
. . . m. .
. f . K B . Py . . ‘ .
[ T €. | A
L] * L] ® ’ " . B Kl ? L] ., L]
: . . X b . . ! . : ) o
: ' ! > . x . ‘ Lo
B T I I e i B
. N . K} f B A L 1 4 " * L]
S T M SO
....,.”.......l.-..“.,,‘.--...............".....4........
v + s ' "= + B ; ‘ L ‘ f
1 ’ P N \ ’ . . ‘ LI . '
! p H N ] - Yy e [
R R T R TE ] | : ! RREE
i N \ . I o . . L, . \
T S TP I L I :
. , . v , . . . ; . . !
' ' , ' Ve » R ' [ . ‘
P e L R P EE L L SR S
) : 3 * (1] : a < . * z . -0
. ' . E W . " ot . . . . - O
T . LI I R R R N
' : . . i v . ‘ ' : f . O
1\.....‘\.\»zzﬁr1.1/-x:v.zzz.:.:.\:xx.==>xxxezsax=.
i i N * B ’ » 4+ . ’ ot N "
[ ! ' EL Y * . * 3 ' x ¢ .
R ‘ : P S T T U TUR” P
" * < + * " . 1
. 4 < N > A o i
[ R R O I I
L} 4 N * + 3 N 1
v . * N o % ¢ .
L i [ T T Y R
h H : A . . H v
. > . i E . ' N -
. ) ‘ \ ' s v O
Feageode R N R ) ...H_
1] * 3 .n a * ¥ - ..6
i) ! B . U ' . “ I.
sy Y : . !
L] ’ »* . o » » * 1
1] : L3 . i ' » < Kl
e ey B R )
v S ' ® 0 W .. )
L} ¥ . * T " ! +
Py P A,
i s x * 1 4 . * .
L} ¢ .n t * " * +
T P e S
x : = ¢ 1. ' . N .
. K » ‘ . " . . Q
i ' a . . * * . ! [,
[N SR } ' D N N T IR IR ) -
* : 3 ] . v » B I N E \
* + * “ . » » PR » r “ n
L A | [— ’ L R e
N ' . P - » . h f N + .
. > . L > . . v . * .
. £y " v N > e “ N
1 . v .
Lawpar e R N A R R R
¢ f v . ' ; A T
. > . L , . Cs ' f + .
X . R Y . . : . .
e T e AC . R
. o . ' ; . L
. * . * T » : \N N [ ]
Il%. u.:s,vssﬁs,2..;.._;.,s,...sssx;x1=n \U;..!.x..s. ry
! B o . Yo LN . O
[ ST o0 18
ik P P T - /A
3 | 22T e0+¥09 (Ad .
i . , . oL . . '
_W . : . N , A , . : .
S Y N LA I R R I I TP I A Y E IR I
v * L} . olf/- » . Ll ’ L3 . .
. : v TN . ‘ . e < .
— 1..l~.l|h.-il~ohlvltl—lll-is‘nf.lAil.lﬂ..tii-.l.lbl-
| ' . f . ' ) . ' ' ' . ' '
v * . N . * . * * * 3 ‘ .
_ T T (L I A G
| . : . ' N . DA ; . ; .
] . y. . . N . \ ' N ‘ .m
' 1 ; P y . PR ¥ SRS |
| ”....n....”..,u...”...._,“..‘“_...A...w:.._.. : : -
1 ’ s . Lt ' v oo,
» . ' o . f . n
| LA R . ﬁ.ﬁ.‘..x.z.ze.....x,.w\...\..:nz...
¥ : x : . A 4 + H 1 < .
_ s W s 7 4 s < N
f . . S ' ' ]
. » . . ' v - ' : . ¢ .
R R R I R AT PRI
. ! a ® . L , a . < .
_ Lo N
R R T | LR
. . , X . , % o ! . .
y . . . . ' 2 . e . . . .
Z T e I A R
. ' . . I DR, f . v N
. , . . . , [N . ) - <
v . . P A . . R
P R L T I P T At L I B AL
T . ' . ‘ pbo v ' f k3 Voo
[ * . N } ’ P | * v * ] 2 v
B L Lo N S e T I
' ‘ . . N i oy . Lt i 1 .
" * o 1 ] A 1 1t . * . . a
[ N T T T LR LN
" s " N - 4 - [N . ! " i .
. » A . 2 “ . _—. ' v N . .
P S S S N R L R TR
s * a A3 s LA = ' ? . 1
1 .
L] * L] 1 -3 £ L] _« L} v L] "
\ . . . .
il . R S S T SN S SO . PN
.h,. . : "5 1 d B 2 W B .r?ﬂw. l ;
AN ~ |/ 1 ; v . : . b . b : o
Vo YER T T ™~ S N TSNP S R S LU bat
B a t ...xu.-..-.2:.-.;.xu.--sus_.-:....npq. R
- , . y < - L . ; ! P
. . . ] A ‘. Y » R . T ' " : , 0
P T I B
. * . 4 . ¥ fl .. v ' ' . N
. ‘ . . ) * . * . ' . L N
D P L T I T e I
. L . v " » " A v ’ N . '
' . L ' ' v f ' P g . > '
o . B P L L Il A I A R A A
' - L] L] L] . b . £ N »
: ; < - [+3 -3 e oo < SO
- T T : el el NG N s
. N, o, o, o, o, e, oJ,
. \ ] = — -~ o — —_ =
. » o v ' . . .

- COVER
DRAWING NO.




5
z|
P
L
R O
[] T_
5]
fid
n
|z
0 .
C -
had
=
[=)
I3
, ) b
mﬂ Xmmma
D:I S
4 5¢ RN i
: % bacd i
s -
ﬂ : 3 - |
N : AL. 3l
a wEx As
Zgk ani
_ : 5 X jaw
| «
.
, R :
. P TP FCO. C
B
. mNm T.T.N
. & s P>
Il| VmR EEL AMK
I % i B M_M_O 1
_ . as 22
, x T.‘D
N 2 1] £=8 e
I _ = = RRC Sﬂu
| - OOT.. MRE
) ] ' w i ? ..
W (; | . : o s _
| . = “ “ @ : .mm
| | B ' v : T .UE
. 0 | _s . . -4 n o Wz
_ : : . . . & TW .OR m.
_ n | - : . RT.SF_E
— - —— » LT - EMNT.IV G
| ok ' X g . , . Hommm m
m ; . ) : - o =
3 _m ' |... : - . | | |
_ 5 I : X : &
| f 1...z.w " .M.‘... u P ... _. .
L] " L . .7 - — .
_ | ,”....-w . x,naahl.— » ‘..n....... 4 x«ss,n ..
| ME o : .....“ .,:f” * . .,.
{ = [ ! ' ..“..:. . PRI : .... .
| i S s -
s—,.w. ! X w ” ...,....H...... : ua:,“x . u
7 .L‘ IR 7 . . SR . a.:,_.m
{ . ] : . Ly o ‘, -
A ! ' . P : : 4
_ fr : 3 . . vt : .:.. )
, Ly IR o |
| § & IR
. ‘ ...,. Qm.. .\ MR, * ¢ <t
..I l : w & .
_ _ . : .__ m_ﬁ.._rh. o v z N PR -
| - B ”;,.,:“ 8 fAd N n.l,“ :
! i : o 3
\ v -4 T i | : |
| , ; R . . .
J/ m H..‘;u ”._, p‘... : R : o | t.
+ - N .. “:.”. !
‘ [ * ] ita... v N a . B | ; O
w N_ 3 Wi oe ../ . P 3 - om : v ...H..,. A, :
! . X ...... vt L | | ;4,,“%_
Y L. ® 4L» . ' T ; . . | . | ,
i N PR Fetae i ,
i Lo ”,,__,. . . . ._
W .“-.m- ._\“f,:, . R . h . ;
: | .»~ o > -t
_ : . ,\._.\_,..__. . SR . .q..n... : .,.zL
v ...._“\\. :  aFa : B . « H . .
' ..._xn A ¥ .,..... - v , : .
L .... ._.z..... i R * .s,u : ..-...:
ey . e . : a n .
' :.,.w. ' ..-r, «.....F . .4:.,. ¥
| ... 1_.-«.. . e < .‘u. . .ss.:O.
‘“,s“s/w -”...”n “ z=..=“=z.. H..,.m. “ .M/..
B 3 E ) i PSS o
P b . A N » nU‘.... < Ty : : : |
» " . ~r, 1!!1..- l | k.w | .
v..‘. . o 5 «.._.. . 3 z. .
| . » - LS : Lt
4 T . n».\“«.. : B | - :
s oo \\\\ i 1N T . _..l :
. 3 ;‘zxn ., e . : - . - .ﬁ....
/ 5 ,v\\. ,»..a. 3 03 e + . -y o 3 P S
. /I.r | B . : . . M, e ' oy P .
1 v £y PRI : lvz. | l J . .
A s : .w .T,"..,“ .
_. ' u,“s. “ . - d PR : o A.. .
4:. r\ “. ; ...-,a. __ ..... ! - z_ex.. e .s-..O‘
. Ry .?w "..: aheow . i : v g,<. |
_ .aﬁ_ - «.1..“ : ” : Rt . D &
. . Ill J . | | - %
| 1 e * .- . o L v s ...1». . ....... " , |
| - . . lm_\u\” . | , . . .,
\ \f T
(l O . : ‘_,,,,,“. . : vaet ;
{ ! et (R : _
/1 i N : ‘,.\v\.\,. : IO . Laed : i .
! { ‘- > e e : | . _.a . |
. __ * : o 2 . W f - ! R 4
. # ,{-. , 5 ; .t [ .ax._. N
.:_41 1 , . ,“‘ﬂ..” : o : - . : 0
i 1 i L AR Ty . | ;
A . ¢ i . » + vy . : B . . x.. A |
it | { - v S e L - i m
ﬁ %m .f...w .V . el ....,“
. - L _\it. : ‘:w.;..A -
- ﬂ. S © X ' . L . ;

¢ = o . o .

i) | . ; . . . &
s . . :

L ! ; SN - -
E i Y i
i q - ..1” : : ,. h , |
| .“ ‘ , < a . .“‘..‘O
. 1] m n_..v o 3 " . .” n.w
S o ) w...”./“, :

¥ L K .
ol [ . . . |

&m : “.. ’ ” ..‘,“ . :

j SR :

i : . . i

x) 1 L :
R 1 . Lo : | .

. . : :
M../ w ...... k - - | ..
.; __ L Lgd : ;x:._m

.. w . ,.m.,. . ; C &

m . “. ,v ‘”x;x“ ” ug.;.. “ Y -.......mlu
5 l | ; ; ‘ . l-
N ' S . AT . ; : . . |
a3 . P ] A N SS-‘ l.(ﬂ |
; m . | 3 .. - ,.m.mu.. . o D

v % . .f,f ’ : s / “ ..

M ! i ‘ 0cF 2t 4 R
". X : T&N;m.
% ! e A o oo
| . . . -8 :..rn_.{
j yo S R N.&mm..; %
. Fla F] nltd : ~tl A
| 2 . : .ﬁu::m__m P} x
_., . : Ioea . et (o T . \.”.O‘
d .....“ . T : .xu._.‘ ..\\ﬂ‘ﬁ—.‘. : nwhmzu. m
. . ‘...,_ .~. ..;,v . _...". ’ n.1=“ _._r:A
L) ﬂlla o PR ‘ 1 : ....l. -. z.w. TI
.«.1. . I, ‘ ol . o .
. . % ; : Lowwn ' ";,.. . .
I * ..:z. ' “ra e N /_ et . : ;,s.., .
- ? a o 1. > LA " . ..I.“ . .l-
N » o 1 L vy . : nvw!. . . : . .
. - “ , o Yt . - .
w!;“ : ..“..._.... “ e ...“ ' PR . ..g....
: - ] : o v ' = - " .
_ .l : : . v\.\.._‘ .- ” R
.e.,. . v . L H .;..». . s 1.
. .“ “;,... K oo . o . :
. " ) " -t : L :
“i “ ___ _ . Tl“m
., aq:.\“ : ......” : e ' bawews ) . +
N 4 uza‘« “ ‘e : -_A i .. . : - m
» N P . - -- . E — - |
._.lu £l .3 . ’ -l._-i . .114- . .
. : ‘ “ ..,”. . ”al... i ..." . e b
. , | i _. N X .:___”a ' PR K t
. L =R a (ll. . t!- | .- Iln -
.‘ .., ...L“ ”,Q.f“ _..”.,,._.“ b} .
. , - . . ro e I .,...“ , N '
. 4 ...... . wywow * . 3 . . - |
, -...... . .-.-. : o a f oy . N .l
. ,6. n\.x. : A ) 2 o ow v M st a )
»: . o . L . : e
2- - _\«l -. “ . i v w oy oW 2 lc. O
o o e SRRIEY (RN : N
L] . . . oot , -\Q - - - 5
Q. | w....._ .1- . 2;... [
g 4. . 0 : ~..-. . ...
z 2- .4: b v .- ,MII. .-
1-. 4-. oy : : I.Ib‘
' o .o e -
4. a | |
L] 2- | u B |
et & g
[\
L] 2- -
% e
. Lk
o,
v




2 = T
5 wiw | [ =+
2 ~[o|olo
5o} :.....lM w
= 1 ES
ek > % o
. F
~ & %0 vl
D |EYX pole
22 1B=X || |2
. ag WM | P bt
w o 2 19T N4
> —H{3 0
Q = o< O w|d
2 i a =T 2Z) ozl
i} e m — =B
[%a) oy ed
[ z 3l & w0
(=] O — el
] v g |sZxiol |,
= 82 225 g oS
: & 3 EHE
(O , Al [T EOG S
ﬁ TRC w|e|x
| I s ol|alt
N e C|c2| ¥
& E Z2€0 28 d
8 - [*7al 24z, |2
2 3l 25%%s |y
5 &l -E4E3 |5
g ol 59 2o =
5 R Lge” |3
) it & ;
L} " T x + * 1 "
. . ) : s . .
T ) . a » X
) o . : P g N ix;;.;;:sss.ﬁ;s‘,,nssz,‘,,u
. 6 L} : " N r T " 1 1] * L] 1 L]
) ] . . ! . ' ' . ' N : . [
tl\lIZ ) s Shju r F R T T T T A I I NI SR BN
.. .m N » " % N s, I Ll .. > . < .O
* * . N . + r ‘ . ' L} * L
— y —au nmv - .....a.....x,ﬂz:.;lxn.eaz.zx.z€;.1|x..=‘.szla.ez..A.u_.v
. N » L * + . 4 " + st
Y | h M B i . . YT Tl : Voo
.M «,u. ”. .»,.”..n...”.. ...'“r...rx..».-.‘.._.a...f.;-.,.
2 K v B . [ + . . » R Kl .
,/JI(J/ ﬁ.‘ d Ky mssas____ss.ss. 4 P T T
’ ; N ) \ , : ) ; . P
«.// . wm . s . ' B « S . g N
L N Mﬂl . AN . ! RPN T I R
I 3% Veeleagied X o TP P
N s M |ek2 P . . . R ) . . X . N
N 4 M A RS i LR DA TR A ST
[\ [ A T g
J 2 . 3 ¢ v
AR - 34 S T i hls
e /r I ] | : ¥ A I L i I
y | _ R - S . L N f AN
| i N R N
. 1. ' & P R T I v R R I T
: | . : N = . . ' ' <
o I T R X SR I
S A . P
- " L) ) L] L} .
. s B 4 < . 4 ' ‘ .
" ve:x-ﬁatza . J . S P
a * 2t s [ * [ M . ' - * '
. 3 A . » ! - e . ‘ .
» Wllx—.s_-.v..u._....wvvll.)...-n.--....wwvlltnn.:uu.
. R T T . s PR . . .o
x .”...‘a..“.,s”,ss,_a;:”..n...sssHs.s;f‘;.hr:zsss.r.ss. n._u.u
* . u“.. [ ; " . . + " ¢ DL
) . : ..‘. K ., » . . .. [ ” o
/\A\ = ....-.m.[_....g“...,.......”......l..._..........m..-........ :
Y R Kl . " L * » 3 ’ + 4 . ! .
5 ; L mtaz.:...?“a*a..:“:%.:lmze..e:,m.a:.:mz:..
=2 | AR S
N i R LT R T
el \ w_ : f.:_.__.“.:...J,.,...,.«.--.....‘.?,.‘..,..‘.
J— >—‘ . ¥ ® 1 L] ' L] * .. * " 1 L]
: T . . ”,,.,,,_.:s;.:,..z,“,i.
ey N T -
N [ . . T e
N , . . . . . . L . e}
A R : » .t . , . L , o
- A e e g T A
s e N R T
. PP ) F T S
. 4 ot 1 a ¥ N . > T s . .
”; “.. - -” - !w - _.. :” w o 5-(, - l.”e. - W af w I ”. w o w.. " = ..“ o 6— - 1“
+ s r ® __. : " . + 4 " N Lo
H. m..u....“,.._....‘,“...‘._...4“..,‘r‘.‘.u..s«..”t:.
I N . . . .
. . . L I : . « . : . ‘ . O
L SN I O SN SN WUVL A SRS SURSL S R
* » ) 2 Y L 3 ‘. ’ 4 ) . ..+
. ' . b - . : . g . : o
T v " o 1] * ] * 1 + " . T
S S O O R
LN / " A L : :
/ m. ~ _ , R » i e .x..; W mn wy
o L] * L] 1 .‘\- * Ll
Q.__ red mw_.,., A T T T ,”wg.ﬂ
iseiliy 1y N I 7 R A VN
LN 3 . 4 ] Bl ) v " ¢ +
1 < R \ ./( v B owom o w Fww a.._e 7chvvu*mm€\smﬁ R R B ]
h7__ N . B . + ' + . e ' v . . R
n 7 . . . 1., . ‘ . N . , 9
M . /.I. \n ”. n.:._._..._._._.“,__.‘..u..vv?,v'r-...s...n....:-4_..s-:O.
: ~ S e A T I
. B . N T : ‘ . : 2 : .M
e ) w..xasss.ss;.s._;va.‘4u,;s.sss9s;w....as:s.sss.
.\.n\ - LI * . - v 1 * ] * + * '] * .
e - NS . 4 . N Ve ] ‘ v * . ¢ +
s N N I . . . . X
- ~ - n....“...........,__J.....x.......-..“.-‘n.-.”n.\...-..
: // " . = oo ___ \ . . . . . .
U t UL . n.:”.i.;:”a,__z.‘z\“:a..‘zw,‘__/.\.“.:.:a”.
- I AR S S R\ T
] ] L " * . 4 * N x : .
mh_ . i . w.sns-.“._......-ﬁf......,._...4.-|‘”.,.W....,._._._.........
- : , . . . - R . . . ol - . Lo
i . > " A v I P ' > - ¢ O
: T R R S S 1 I D -
i e S . .
m-f r -..__............\‘zﬁ._\..-.aun.t.anﬁ-.'m.ﬂaq.ua.2........
_n M . F " H 3 H . ¢ . vrl . * +
. i " 0 I ¢ . " A .
\m ] \.)/ e ,z,,.z!s.a.:;.=“..,L;z..f--.aa.apﬂ_u.:...‘s..x‘”
. - .._ ] N > B N - > . ca M
. | ri S A Y R
i &y i |~ “ P T I It CER T
11N LV - ™ T T R
W il S T A A T I SR
W/ / R R Sl RV IR I,
3 ? . . o \ V. Co > . . -]
! v .u.........“...r......,_w.......\....p.."..i.-z.........ﬂ..v
w. . B + ' ] a < + ’ N . Yo
L] . L3 * L} w—m L] * * * = ‘ .8
4 i . : L.t . ! N . > . : .
- " D T R e
\ e ’ DT R AN A
\ { j R SR B S 26068l M3, L. .
. : A Y > ek TR
v | ﬂ i B9 68 I 0T,
, . . R . y e
N A M 4 . T
i ” L R S Sy [ A0 21 A Al o
N ) T L SR~ -3TY - N 7= B IR
NN ! v “...,.,;......-..:_..;....,..:,....Mx.s,...‘
R O O R -
~ W ¥ B ow oo R e owgw on Wi powge e o wn g o kR e e g e s A ey
5 W . s N . . P \ X . . . &
~ N / A R R
~ N / . FR : . ; :
M ) - [ SRR R
WA Yoo i N £ . . . . , .ON
‘..\.J‘,/ ! PN \ ‘ . . f . f . . ", [T X
A} Ul N RN [ s N » [P oo ]
! . ~ . i \ ' . f y . s
Y A AT o . S N
w//‘i e/_._ . byl f : . s ! ...U “
: /"v %u‘ ///;\_ A Voo . . n..."(...m.-..
A . 4 ' : ' . S ) ! .
s v Cono SR I
Y M- L RS-
A il o A =]
ST S \Y . : s : ' “ L
v prT it L
. 4 a . . . . , .
N s . . . . . )
B Py ; R R
, B 4 B i v i 3 3 3
. . = 2 ot v ¢ . z .
: ‘ . e r SRR .
(A A F R A O
(o) (o1} o8] T O” 6”
F=a W B Ta i e N T .
. o, TN o, oy o oL
'R ] 1 I i -




.
- w2y
L £
5 [Hrsl3|E ©x
- Y e ) [
‘ o o0 uf e Lt
, o l,..:.MrLE
N ) R |
aﬂ » < “
A = % <
. 253
1B2 |5ax| | || (M5
- - no B U
s T Qg =
= : 2 O g P
I 2 < 702 |o|=l«
: g = 2| 53
£ g - m =g
A2 [He
O 28% 222118
. Lad A - z Zizlw
R Z| g T Sigls
- a T OB ’
- glw
] : e e O]
X 3 |5 RR BISIS
- & (6P w
i ZZL| 28 3
[71] X
2 = oo ol 2 Z
_ ol e95.8 |2
5 ‘& FE4LEZ |2
% 0. RSMGC x
A & | HEES &
oy . '
. r £ - _mm_m -
P _ . ” . : ; :
. . . .
°. ‘/.. v 1 . . . .
. . Fl » . . :
R _ ,. : “ . _
. ; M R - . W .o . !
| i . . : : : . R , I I
B j g b : AR SR U TR I
- } “ : . . .”...“..:...w.;....:....,......”.
_ B N T T T D -
: 0 : ’ e L FE TRR TR
el . 2 N . . . A ‘. . T
Vo N . AN IS L8
.w .N 2/ - - lul“,l..:llwli.,.;l -t . : : ‘ -m
\./4 /_ = h : Tl ! : . .llt.;m:-,!:ﬂv.ll..q :
.. - N N ! ' o . . . . : :
. . - : ,.p‘xs.s_s.ss~....|T<....¢.s;.r,.sg..s:..‘..hyxs.
,w...m ' » ol 4 ” . “ | . . .
mm t 3 R S N - h_. . .
) " v " - o ke of v oo PR —
e SRR S E A A I
._- " <. > +
. ) » 1 h t. 1 r . 4 5 El . !
..\, | : d .e‘_\.nlu.xezaaa...zz?‘...auazz.tee.
.- i . : s h : ' | ; =y
| ik _ S U DR U ~ TSN -
w SRR LA ISR ~ S SO
. ) . Lo . L S S A
| ] E) I . A g .
| | : v . Mo . . 5
o ¥ PR L N : K ; : : =
, 3 “npn o oot on Q- o
: o . yo A -] I
AR ! H 11 4 x . e ‘ .
Nw~ , ) ! K 3 !-.r....;.-..,..;_..a..G.... . : ;
; T t : k R - . R
w_—M -f : n. . \ L} * . + 1] 4 .
SN Y . LA e
’. \ | ) “ P N L e .
N \ : R S . SRR
_r \ X . oy [} » < . + . t
/OF....S“ /w N “ . m—. ” " + L] * X + “
/Vw. : o . ....‘..L_:«--.....-r......«.v..........u.
. " < L] * L] ‘
o, . . . o \ v . : g 8
| | % N L ... W LY AN } - s i ; I O
B 1/ : A S P
1e v _ : S S
, . L P R I y . H : . =
| . : t : e v..............,».,......h..._..,... -
. . 0 " 1 [ | * A . : : ;
. ) X ' Vo . 4 + " * i
\ ; : SR WSS NI
_— — d , AL N K .......x:t\_‘zx..z..a,v‘.:....
i { ' O o
. ; : ........u._........‘._._.._.m.-.q.'._...“......
. i 2 k] . r T N !
A...h e sy i T Sl B L . * . . . . . .
| . ’ =-.,”.ssfs;;.;..... . v n 1 .
i) \ R LR SR FRRREE ) SRR
ik N N “ L oghgsgr ez | v 8
L s Y 2 Y-~y s =4 a9
-y . L TR DvEE AT SRS
| N . v ! RRE
{ \ T . R " gpselaf N
o 1 Ty : . (.2
| N : ¥ - * .
s m VLD : RRETE L8eE6 A Lo e
m~_ ,“ e N T N
il o SRR I I
_ : : DO » . P,
nﬂ_w ¢ - ..“.......mx.,.. R —
em 0 AR N
. : : ‘ . e
bm L LA A X Q@
_m. : X . X . . Lo
_m. et e et ) -7
w : . . * r a x +
: . T s.nn.sss- a 5. ..
: , PR, R
Y IR !slkl. ; . n. !
. e P I
.-‘ + 1 f E) ! K
“, | .“ ‘n.:e NI Y DN
| : : . . O L
L A R«
. .cl lfitv.llnx-l,cl.oo..-.o
“ : . ‘. * ? " ¥ . +
H# ? ) = au.;;r;;.u.s.,a=ss.s..,.
T oo o
, ] e ! b : :
” ” xn(.....-.u.x.”...t”:.‘a“
: . ‘ 0 * ] N L)
b P P A y .
“ ” A. M u:zn»xd......ﬁ
u‘ X b . * .’ . .
e I A A .
Lo I
4 ] PR B A . - o
; ; . , . R LR
: : . ' . . . . . W
] o - W . - . : : . —9
..... ¢ : ' : ‘Ilﬁrv!!!ﬂ||ll.lh. .,
.i .” ,a“xe ” P T ....:.\z.z.::.
; . + * * * L] ¢ .._
. X . - .
. - ‘“.,.«-‘v 1.4..”...‘.";._.“....”....”
» * . El ! v * s
. “ B, 'Y "N WV L4 ..- “ .
v : : - : " : - x,x “....ssssss..... .
. N . i Vo . oo
L P I TP v : .
1 2 R ,....\.,.“...........m...._...........O
. P T Y S S S oo
: : . AR PR P
_ AR A Y
: Peads J‘..”..v_..........‘..,.. : : .
: AR s R B
' : . ! “ " . L] cr L] . Rl
L F O N A U A PG
: b : ! ' I ] A
B : X : ) . : ' ' B 4 .
I 4 ..u.l..r-x-.. t~| \qx\‘ : . . .
: N : i . Ca 4 | o H
' T [T [ . 4 Q
”\ a .”...‘..-.\.\“zv,x.ﬁxx.....z-.\.\.—az._nru...“z-.w
" » 13 . "
. . * . N _—_n 7 . ” 9 . -
" a P R : Sl @
. : ! ' : v 5 r--w.-ﬁv.u......
. ' y N s N o . : .
.f. o ...AQ:J’II -.».!S—ds.s.a-ss(”“a..» —. ._- ” :
. \ \ . ! H ¢ AR I
. " L . . . .
: R BN h~1 BT
: ' ....._.,.......f [ e v )
: : . T P X : & ;
: . L] ] 1 3 5 + . ’
' lh lllll ) tl 1 LA i ! :
: 4 PR P e TR R R Lo
' : o v f % ' - T R
» ' 1 - s !
- L P e Lo R
: R L R r @
; : ; : ! ’ ! : A T S
' ' . . + [ 4 1 : . M
: ss.mssfsss.ﬁn.nxx-..:;ﬂ, ¥ 4 ' < L. o
: : ) ” : 2 ”;;n.sstx:...,xz;.x.. .
. A S N
[l i : . 4 " = T
' L] : 1 i, '
g f {“ . 3 . < N ¥ . 5 .
' U ERET . h
,6. ' “ ' “anfza.‘1zu....-.ai&x.: .
_ o ' . . .
N. T .5“ M. w & o
o o o ™ &, & )
T
.




{ ] REMOVE
() CONSTRUCT

&=

DATE

BY

FLOOD CONTROL BISTRICT

REYISION

SHEET INDEX MAP

OF MARICOPA COUNTY
"NORTH INLET FLOODWAY

DATE
i2/04
12704

12704

XXX-XX-XX

BY

Tacc
KMA

JEK

CHECKED

SHEET OF

XXX

OV KRR

NORTH INLET CHANNEL

PROJECT CONTROL NO.
CONSTRUCTION {DRAWN

PLANS. SEE
* NOTE OR
COVER

REFER TO PHASE [DESIGNED

[ DRAWING NO.

[

g
o, I

z..Z.lm
v v f s f 3 .
' . ' . ' ' .
, ' . N f ' . .
/ N . v i . f ‘
- 0 x v [ < . .
o ' o T ' . "o . Lo .
en. P T I I Y
s ' i N i . 3 oot .. [ y + .-
[ B ' 2 i v ’ ¥ * 1 ' , < .
olu S I I I LI IR R
€ . . .ot . , . : ] - ! .
. s B . . v, < . 3 . ‘ .
o M. .1&..»\:‘.“,.....‘\.:.1...;\.\..‘.=z....tx\xx.«."{a\.1z.==}
. o s . L > * . RS . . .
- W X ) - . N , . . . s, ‘ .
olk . A T T T ICEE R AR
~ 1 * iy £ L] r n v . 4 L] R L}
- f 4 fl . . * o, . » " 1 v
,, [V ST R $w T R .~.. e e w oww o wb
o [ ' [ * oy : 0 T ‘, oL < ..
MME . * L} ¥ L] ' . < + + ® * Ll
BIM N R A T T
A== R R R R LS S A S
mm v : , . : . : ' CRE D : .
m w v"m:l.z=m;xz..aa“,..ar.‘..w;;.:am-;.uf.f.;.
5 ) ! . . ' ' '
ge ¥ & O T A S SRR B
R I AR IR S It T R
L] * a 2 v * at Tt + ’ * H L]
- P T
po— . * v * . # » - Cy = . B .
- ' : f v ' - f ! .o f . .
P T R T I
. * . . v L . - v : B ¢ .
. . R ' v T . . . s . e
B B T N R e
. . ) ' . i . s . e . ¢ Y
" : J o [ 4 [ < . * e ¢ .
S T
. - x . . » .. 1 . AL 1
+ 4 13 i * ’ - 1 L] 4 " N L]
R T R IR
' 4 i ' . ’ . S 1 ot . * i
L} i . * L] * * * L} * " + +
T PO S ORI T NI spu PR B N
. a P * 4 . N S ’ . + .
) ’ T . ' . £, ' ’ r * ‘
O T S S RV N L
; : \ : . 3 . ¢ B s g .
1 ¥ n 4 * * Ln ‘ + > L] 4 .
1 e LIS ¢ 3 e * ,., —. + L] ¢ i
PR I S I R L I T R
. + a2 * y » . % . * . 5 .
L] * z cE 1 ' " Lk L] v " . .
F T T I T
a " " + * ? £ ® * : € < .
] * " ' .- + . L] * L} s * . .
1&.!)!1Jll!r!:'|lb-r-!nlxsolllﬂtllll.yllvx.ll:-
» > [} * L] * L] N . o L] * *
1 ’ I = Ll * a . 1 * Ll * e
T T R L L R
. 4 e * * : s N . : a ¢ .
1 i " u. 1 > + - . * PR *
L T L e N
i} L i3 = - r 1 * T * L] < ll
- v " ' oL . * . * B 1 .
....s,n;ssss.x.x.,s.r,ss.s._.....,.s.ss;r;..w‘s..‘,asss...ni
N . R ' ' ' . LI v \ ' .
L] r L] CE L} T T L + r . s 1
[ S DU S S P S R R I
. + 2 * L} + L] N L] 4 " + 4
T + E 1 v 4 a T .- 4 " * .,
A S L DU PR A R T T
P 4 + v L} 4 L] ® L] 4 " L a
t * .t T " v " o L] 4 L} N Ll
+ ' .-L M s . N 1 * 4 ' l- lin 1
e IR IR S
. * o i 3 4 L] N L] 4 o f 4
- v . . v N i ' ' . ' . .
| T T T S
) F . ' . A v ¢ i t i 4 . A
E . L " . * 4 " A il 4 . + A
- . : + ® N * " . . ’ Lx “ »
7l R R L
...nfv.u. /Ar,,.\ﬂ.r...\.‘\\\“ P R I R T L AL L i I T I Y
' ald . v * - L] S L] A + T L] . .
F@w f.,,.m L : , : . o . . . , . !
A SPE e ) T ) r-..w,.a...“._...:.,”.‘_,...s...........w.‘.._,‘.n._.‘.:
p— . P . . ' e . i . i
ST S
M TP ey T T N T S A T T TR I
f Kl * a ¥ ,- b % . . . # 2’ N 3 -
} S . . . . . s B “ PR . i N
T T ST SRS VL Ny U A S T
+ > s + » . » . . * I3 * ‘0
il M = t . z 2 N . 4 v 4 f
_z-‘“.,.,.h,.a._-.a.l.f.,,;t_..;r.all.l-ln:;f:.,,...
f ; 2 v . : " < . ' . . [N
4 > z * L} t? L} M L] * ® N 4
- * a * . * L} « ’ * " - Ll
P R A E TR H T Rt
' ’ . ‘ f ' I * B 4 . . O
' 4 . t . 4 oLt ’ » . . o
T T T T T S I S I e
. , A N P . N . ‘ L=
.\..~,.._|1..®Q.NWNN|>®_._.W..1.\...ﬁ..,....._.|x......
v : " . W - ’ a ‘ e
A N2 A AR R e
W B o m g m [ S T R ] L Bomosog oo e oy
L} * ' * 1 ' » ‘4 4
1 ’ [ 4 ' * . < +
R N L “ R T Y
0 o = . * ’ i * +
1 + * * * T * +
IR S R I T
* > n . L r * L}
[ A [T R
I * Lo * * ® e v <r
. . . N : . ' O
m\ilwi.u [ * 3 * .1
i LA ' [ TR T ’
* T £l . . * L3 . +
bl " L . . > " ' Ll
Teegzenden : R
1] . " * L] * " < 4
. * [} * + . 4 " + .
ey - ey e g e
1} o " L] L] + I3 N v
0 ¥ 1 L] . o 1 N 1
R R I I
. ' . M . ' . . e
N : N T, f , . LA
P _‘N .mu S
e YAREET e LG TS R
' : ' “... : ’ ‘am Voo : Q
DU BN >~ 7 -1or-) I )= N ¢V W
R B R : 1, — 7 - . B '
A ~ o -7 T 7 R B
,a,ss.“.;;..;s;“.,s:—_.,x.;f;:.::.;.;;u..;?«..s,.;.»..«..,u...
. . i . R 4 . ¢ . > . < .
. > B » o ¥ . 1 ' 4 . . .
T S Y NP N, R A I T it
. H s : +1 ' B v ; A .. '
. i L3 4 -—— * 4 o T ? . “ L)
e b R . . \ : . ' N
g :a.a.te...aa.,..;J‘..a,..az.‘...z?....n,ak.zaz_;....
. ' O N L . i . . . . . 2
. ' ' v o . v . > B . 9
.s,.‘4‘.....;....,..,u.,.;‘.........,n..u..n..J».,...%_
. + L3 * L] -k . * E N4 L] i .
N L T T
P e T R T I T Tt
. -.. - [} t L] L . * 1 ? L] ¥ L)
. . ! [} ¥ LI * » : . ? L] M L]
T I T T
v * " i L] 4 + 4 L} r L] B 1
1 * " i L] 2 + 4 L} + . - % r
..x?v.zaaaee.x|\.===.=e\,.|xraaq.1x,n..xaxasazz.
1 [} . L] .,- * L] 3
oo S Qe (TN N . ¢
M~ . B il W © D . (T2 )
o, O od, .0, od, . oy
_— — —_— — R -
’ ST ’ B ~ , '




APPENDIX G — NORTHERN AVENUE WASH CROSSING ANALYSIS

,
{

Included in Appendix G

« Dip section with culvert alternative
o Northern Avenue cross-section
o Beardsley Canal Wash profile
o HECRas report including wash cross-sections, profile of water elevations and
culvert analysis :
e Culvert only alternative
e Roadway build-up
o Cross-section of canal maintenance road
+ HECRas profile of existing and proposed water elevations
« HECRas profile of water elevations after proposed excavation in FRS #3 Channet

White Tanks FRS #3, North Inlet Channel
Pre-Design Study Report
November, 2004
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| Northern CL

Canal
' Sta 26+69.24

S North Inlet Crossing :
_Mid-Section Line ~ Sfs 28+72.10 :
Ste 26+45.04 .1 | - -

i - 1250

e R . Area = 1086 SE - R o C 3 R . _

Lo BTN b b e e L 1240
______ . el . - . : : . ) . B BN : - . ‘ o T T 12 30

~ STATIONS e

.1220_:.

" .../CADD/Profile/northern.dgn 10/13/2004 8:04:50 AM




Culvert Designer/Analyzer Report
Northern Dip

(e
. Analysis Component

Storm Event Design Discharge 5,539.00 cfs

Peak Discharge Method: User-Specified .
Design Discharge 5,538.00 cfs Check Dischaige 0.00 cfs

Tailwater Conditions: Constant Ta:?l—fv-ater

Taitwater Elevation 1,235.44 ft
Nams -~ Description [Discharge HW Elev. Velecity
Culvert-1  ~ 5-10 x 6 ft Box 2,432.25 cfs 236.78 8.11 fifs
Weir - Roadway 3,105.74 cfsr 1,236.77 it N/A
" Total S 5,537.99 cfs  1,236.78 ft N/A

f i pe-eis = 123£.93)

J. o _
| ADTE Se oM DAF CEOING AS mcvwsl
TS CMVERS MagTBE SNEET 1S A BACKUP CALC TO CREC . ~TRE:
NEC243 Aiaysis For Tt 0Pl . |

)
W
<

. . o Project Er_xgineér. Engin_éer
k\...\culvertmasterinic-northermnwashcrossing.cvm Kirkham Michael

- CulvertMaster v3.0 [3.0003]

10!2_5[@4 _08:54:1 8 PM © Haestad Methods, Ine. 37 Brookside Road Waterbury, CT 06708 USA 7 +1-203-755-1666 ‘ Pagelof3




. Component:Cuiveri-1

: _C_:myei't Desig_nrerIAna!yzer 'Rep'ort'

-~ Northern Dip

- Culvert Summary

-+ Computed Headwater Elev 1,236.77 ft - Discharge 2,432.25 ofs
" Inlet Control HW Elev. 1,235:44 ft = Tailwater Elevation - 1 1,235.44 ft
. Qutlet Control HW Elev. 1,236.77 #t . Control Type o Cutlet Control -
'Headwater Depth/Height - 1.80 : _ .
Grades . )
. Upstream Invert 1,226.00 # . Downstream Invert 122500 ft
- Length. - 50.00 ft - Constructed Slope - 0.020000 fift
Hydraulic Profile
Profile _ ~-PressureProfile ‘Depth, Downstream 10.44 ft
* Slope Type T NIA _ Normal Depth 2.25
. Flow Regime . NiA .. Critical Depth 419 ft-
- Velocity Downstream ‘8.11 Rfs Critical Slope 0.003439 fuft
Section . .
) Section Shape ‘ . Box ‘Mannings Coefficient 0.013
" Section Material . Concrete " Span ' 10.00 ft -
.  Section Size ‘ S 10x6 Rise . 8.00 ft
{ Number Sections : 5 :
Qutlet Control Properties ‘
" Outlet Control HW Elev. 1,236.77 1t Upstream Velocity Head -1.02 ft
Ke . ) 0.20  Entrance L.oss ' 020 ft
Inlet Control Properties ) .
. Inlet Control HW Elev. . 1,235.44 it "Flow Control - -~ Unsubmerged
. lnlet Type  90° headwail w 45° bevels - - Area Full 300.0 f*
Ko . '0.49500 . - 'HDS 5 Chart 10
M 066700 ' HDS 6 Scale 2
C 0.03140 Eqguation Form 2
v .

0.82000

k:\...\cul\fertmaster\nic—nérthernwashcrossing.cvm

10/25/04 08:54:18 PM © Haestad Methods, inc.© 37 'Brco.kside Road Waterbury, CT 06708 USA +1-203-755-1666

Kirkham Michael

~ Project Engineer. Engineer
CulvertMaster v3.0 {3.0003]
Page2 of 3



Culvert.Designer/Analyzer Report
Northern Dip

. Component:Weir

Hydraulic Component{(s): Roadway

Discharge ' 3,105.74 cfs Allowable HW Eilavation 1 .288.77 ft

Rqadway Width - 50.00 ft ~“Overtopping Coefficient 266 US

Low Point 1,232.26 ft Headwater Elevation 1,236.77 ft

Discharge Coefficient (Cr) 2.96 Submergence Factor (Kif) 1.00

Tailwater Elevation 1,235.44 ft T
Sta(f)  Elev. () o o ‘ o
0,865.00 1,236.85 ' ovEZToePNG CLEFFCEN]
9,880.00 1,237.13 . = 7
9,915.00 1,236.79 | C’“LO‘LJ_ T B ' SEE
9,940.00 1,235.83 . B@ DrJ D'QADWJ@7 Gm‘g,y )

9,965.00 1,234.26
9,090.00  1,232.89
10,015.00 1,232.26
10,040.00 1,232.38
10,085.00 1,233.23
10,090.00 1,234.43
10,115.00  1,235.64
10,140.00 1,236.75
©10,465.00  1,237.61

10,190.00° 1,238.21

) k:\...\cu[vem_naéter\nic-hérfhemwashcrussing.cvm-

Project Engineér: Engineer
CulvertMaster v3.0 [3.0003] -

Kirkham Michael
. Page3ofs .

10/25/04 08:54:18 PM © Haesta'cf Methaods, Inc. 37 Brookside Road  Waterbury, CT 06708 USA ' +1-203-755-1666




North Inlet Channel Design -
RIVER-1 Reach-2

"Legend

WS PF 1 - KM Dsgn Exst

: E . WS PF1-NrthDip2 -

"Ei'xasTf';lé"?;é-'éD?C:}‘tpg -
(Ne ptp CROBING)- - f

1240 N -

'-5 -{a‘:xg’zc_gc,
,,,.‘,M‘rg,f,;g,gupin,!él?,,,

Elevation (ft)

: : Main Channel Distance (ft) -
1inHoriz. = 300ft 1inVert.=6ft : i :




North Inlet Channel Design
RS =1.159 MAY 1500:
Legend_-'
WS PE 1
Shabhin,
£ Ground .
= [ ]
2 Bank Sta
[+ -
&
i
SRS L e e SRS = ;
900 _ 9950 o~ 10000 ‘ : 10050 . 10100 . . 10150 {02000
' : : Statior: (R) ' ' ‘ Co : .
North Inlet Channel Deszgn '
RS = 1.154 Culv&qstmg—‘z’.‘-—&&"*eMPﬁ-S' 0%’ 2436
!
. 1250 [ Legend
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= 1240 »
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[T13
1230
12251'” ; . . : : : ; S e e e it : : : : : S : e
. 8500 _ 9850 40000 . 10050 : o 10100 o 10150 o 0200
' : " Statlon () - : ' i '
North Infet Channel Design
) ‘ . RS=1.154 Culv Bxsting 2- 60" CMP's . o :
{ | Ll )
12604 Legend
1245 WSPF1-
£ 3 Ground
= 1240 ™
£ 1 Bark Sta
T 12357
W
T 12309
— e S : : - ; ——
9550 10060 10050 ‘ 10100 . 10150 _ 10200
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: . North Inlet Channel Design
: 'L' o RS=1.148 _ o .
- e 08 ‘{' - 03 I ‘ ~————0f—— - 5 ,
12504 ' o T T ; Legend
12483 WS PF 1
— 3 ———
£ 1
T 12407 Gm.L'md'
% - ] Bank Sta
§ 12357 -
m .
1230]
12254~ ‘ ~ - - r
8900 o850, 10000 10050 . 10100 10150 10200
' ' ‘ Station (fy. '
" North Inlet Channel Design . .-
o RS=1.111" . _
[ 06 e ga—sl " ! ! - N 5|
I T | .03 j€—.045 .06 g >
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1245] N —
. WS PF 1
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2 12354 Ban.kSta
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12257 4 = !
9900 5950 10000 .. 10050 10100 10150 - 10200
‘  Station {ft)
. . o o . _ North Inlet Channel Design o '
) t : o RS = 1.074 Cross section data from White Tanks / Agua Fria Arez Diainage Ma
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1245 Legend
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— "

-

o gmph
S 10 ’ pese u/ Dfpmacsulé@ NORTRER) NNE
HEC-RAS Plan: Nrth Dip2_River: RIVER-1 Reach: Reach-2 Profile: PF2 - . ‘ . . - :
Reach - RiverSta | Profile Q Total MinChEl | W.S.Elev Critw.s! EG. Elev E.G. Slope Vet Chnl Flow Area Top Width Froude # Chl
S ' ' _{cfs) () () () {ft) (e - {ft's) (sqfty o (- '
Reach-2 1586 PF2 553900( =  1241.80 1251.27 1247 49 1251.44 0.001768]' 338 - 164411 | 28460 025"
Reach-2  {1.466 PF 2 5539,00 1238.10 1247.69 1247.53] - . 1249.23 0.023930/ - “9.97| 555.48 158.07 094
Reach-2 1.388 PF 2 5539.00 1236.20 124386 1242.75 1244 59 0.006061 5.86 807.84 229.10 - 0.4
"|Reach-2 1.313 PF2 5539.00 1234.20 1241.68 ' - 1242 10 0.006055 - 523] . 1079.08]. 253.97 0.43|
Reach-2 1237 |PF2 . - 5539.00] . : 1230.70 1238.83 123939 0.007374 6.0 922.31] 21428 0.51
" |Reach-2 1.198% PF2 5539.00 1228.34| . 1237.32| 1237.92} . 0.006954 . 6.29 934.83 ° 273.35 0.53] .
-\ Reach-2 1.159 - 1PF 2 " 5539.00 122598 1236.93 123228 - 1237.33 0.001333 510 1167.19 246.31 -037] -
Reach?  [1.154 Culvert _ ‘ : - T _ O
Reach-2  [1.148 PF 2 7130.00| - 1224.98 1235.44 . 123673 - .0.005498 9.27!. 864.64 22911 0.61
Reach-2 - [1.111* PF 2 . -7139.00] _ . 122259 1233.27 123538] . 0.005845 11.66] 612,13 © 97.97 0.82
Reach-2 - |1.074 PF 2 " 7139.00 1220.20 1232.29 . 1234.34| . 0.004582 11.50 620.60 9430 0.79
Reach-2 0.998 PF 2 7139.00)  1217.60 1229.00 122900 1231.85) -  0.008345|. 1354 - B27.43 92.06 .00
Reach-2 0.92 [PF2 _TT76.00 1214.50 122535  1223.38]  1226.00 0.002656 ' 1263.42 . 257.36 0.54)

7.10
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o : N \ AT INORTNERN ; D07 8w CHANNELIZATIoN for. 8an” STl oF Nb
. , L BXISNNG CenbiTioNS
. ' : : E e z-g,o*mps ;\JD c,umx\\i;uzm'ﬁwd
HEC-RAS River: RIVER-1 Reach: Reach-2 Profile: PF 2 - S - . - L .-
Reach River Sta Profile Plan < Total Length Chal ‘Mann Wid Chrl Min Ch El W.S. Elev Max Chl Dprih Crit W.S. E.G._Elev E.G. Slope Val Chnl Flow Area | ' Top Width Froude # Chl
L i - ) (efs) _m - M ) (ft (1 (Rt (fis) - (59 ft) ()

Reach-2 1.556 PF2 128 90'chan $539.00 475.00 . 0,058 . 1241,80 1251.27 9.47 1247.49 1251.44 0.001768 . 3.38 1644.14 284 60 . D25

- |Reach-2 1.556 PF2 KM Dsgn Exst §539.00 475,00 0.058 1241.80| | 125127 - 947 1247.49 125145 0001786| ~ 337 1644.79| - oodst] 025
Reach-2 1.466 PF 2 - | 12x8 90'¢han 5539.00 410.00f - ) 0.052 1238.10 - 1247.69] _A ] 2.59 124753 124923 0.023936 9.97 555.43 158.06 0.94
Reach-2 1.466 PF2 _ ¥M Dsgn Exst £$539.00 410.00 0.052 ' {1238.10 124767 i 9571 124753 124923 0.024184| - 10.01 . 55333 15781 0.94
Reach-2 1.388 PF2 12x8 s0'chan 5539.00 .. 395.00 . 0,043 - 1235.20 1243.86 7.66 1242.75 1244.59| . 0.006060 6.86] . 807.93 R . 064
Reach-2 1388 |PF2 KM Dsgn Exst . 553000 - - 39500 0.043 123620] .- 124387 - | 767| . 124275 124459 0,005004 683 ~  Bi07s 22952 064
Reach-2 [1.313 _ PF2 12xB 50'chan 5539.00 405.00 . DORO 1234.20 1241.67 ' 747 . 124209 0.006100 5.24 1076.56 25397 043
Reach-2 1.313 -~ |PF2 %M Dsgn Exst 5539.00{ 405.00 0.060 1234.20 1242.00 © 780 1242.37 pooés12] - 4ams|  1160.81] . - 253.97 039
Reach-2 1.237 PF2 12x8 §0'chan 5539.00 33500 0.056 1230.70 1238.9% 820 i 1230.45 0006855 T 50 93879 214.86 0.50
Reach-2 1237 PF2 KM Dsgn Exsi . 5530.00 33600 0.056 123070 124087 w047 - 1241.12 0.002037 4.03 1407.45 242.00 028
Reach-2 1473 IpF2 - [12x8 S0'chan ss35.00] -~ 7500 0.044 1227.40 1234.13 7 1234.13 1235388 . 0.016685 R _0ssl
Reach-2 1.173 PF2 KM Dsgn Exst 5539.00 75.00 0.047 1227.40 1240.64 13.24 . 1240.78 0.000523| - 3.3t . 18908.43[ 268,67 0.18
Reach-2 1.159 PF2 12x8 90chan 5539.00 ) - 0030 1226.00]  1233.98 7.75 123,03 1234.21 0.000938 5.42 02448 T 14749 038
Reach-2 1458 - [PF2 KM Dsgn Exst 553000 - 60.00 0.038 1226.00 1240.28 14.28 123726 124069 0.001548 535 115713 _ 265.00 038
Reach-2 1456 © | Culvert !

. Reach-2 1.148 PE2 . [12xB 9t'chan 7139.00] 12500[ | 0.025 1215.68 1227.27 - . iKY 122822 0.001377] 7.4 911.07 131.93 : 053}
Reach-2  [1.148 |pF2 . |KM Dsgn Exst ._13g.00 12500 " 0.026 1224.40] . 123536 1095 1235.36] 123866]  0.605715 14.58 49201 - 83.20 1.00
Reach-2 1424~ |pF2 12x8 §0°han 7120.00 265.00 0.025 121926 122710 . 784 1228.04| 0001472 7.75 92145 144.96] - 054
Reach-2 1.124 PF2 - KM Dsgn Exst 7139.00 28500 © . 0,025 1223.40 1233.89 10.49| °  1230.85 1234.93 0.041385 8.17 - a73.82 120.18 0.53

" |Reach-2 1.074 PF2 12x8 90'chan T 1300 400.00 D035 1218.60 1226.82 8.22 "o | 122785 opot2es| T 7 §76.37 14766 058
Reach-2 1.074 PE2 KAt Dsgn Exst 713900 400.00 . D025 1220.20 1231.16 10.96 1231.05| ° 1234.10 0.005147 C 1377 51842 . B590; 0.89
Reach-2 0.998 PF2 12x8 90'chan 7139.00 410.00 . 0025 1247.60 122650). . 8.90 1222.98 1227.18] . c.000%07| 6.64 1078.00 152.89 . 043
Reach-2 0898 - - |PF2 °  |KMDsgnExst - 7139.00 41000 . . 0027] 121760f . 422000 1140) ° 1229.00]  1231.8§ 0.006052f - 1354 52736, . 9205 1.00
Reach-2 . (082 ' PF2 . 12x8 SD'chan_ - 7139.00 ] 305.00 - 8.026 1214.50 1224.141] ¢ §.61 1224.1% 122628 - G.ODSST CTLE 804.28 44015 T 1.00
Reach-2 - [0.82 PF2 - KM Disgn Exst 7133.00 395.00 - - 0025 1214.80 §222.46) . 7.96 122414 122757 C.017447 {833 38043 . 118.70 - 1.79
Reach-2 0.846 PF2 | 12x8 S0'chan 7776.00 - 400.00 ] | 0025 1213.20 1224.01 . 10.81 122177 122423 0.000558 ] 4.94 296786 ] 781.45 034
Reach-2 0.845 PF2 KM Dsgn Exst 7776.00 400.00 j 0.025 1213.20 1224.01 1081 $221.77 1224.23 0.000558 4.94 2067.86 781.45 034
Reach-z __ |0.770- PE2  |12x8 9Gchan TrE00] - 39040 —__aoes| 21140 1223.02] - 1192 = 122384]  DODMzZZ &11]  terres 5a8.08 " osa
Reach-2 ) 0.770 PF2 ,_|KM Dsgn Exst i 7776.00 380.00 B 0.025 1211.104 - 9223.02 11.92 1223.84 ¢.001422 5k 1677.95 538,08 054
Reach-2 0.696 PF2 12x8 90'chan 7776.00{ 400.00) 0,025 208,80 121968 10.88 1215.68 1222155 0.005272] " 1386 561.08 ) 94.91) 100"
Reach-2 0696 PF2 KM Dsgn Exst FT76.00 430.00 0.025 4208.80 121868 10.88 121968 122266 0005272 1386 561.08 8491 . 100

 [Reach-2 0520 PF2  [12x890'chan 7776.00 - 410.00 60| 207 1216.27] - 907 1217.52 1220.02].  0.007848| 1588 . 6342 '214.58 1724
Reach-2 0820 PF2 . KM Dson Exst F776.00 410.00| 0.025 1207.20] . 121627 Y 1217.52 122002 . 0007946 1588 629,12 . 31458 - 122
Reach-2 0543 PEZ - |12x8 90'chan '7776,0(_; - ' 0025 1205.16 1214.30 gon| | 12i464 1216.89] - o.0oss03| 13.53| ¢ 68225 19211 1.05 -
Reach-2  |0.543 PF2 KM Dsgn Exst _T778.00 i 0025{  1205.10 1214.30 L 820]  C12dded 1216.89 0.005803| | 13.53] es225| 19211 105 Sk
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‘ ‘North Inlet Channel Design
. RS = 1.148 Downstream side of Northern Culvert

12407

Legend

1238

WS PF 2 - KM Dsgn Exst
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12257
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RS = 1,124 Added cross section for culvert analysis
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North'Inlet Channel Design

5. S . : RS 0.998 Cross section data from White Tanks / Agua Fna Area Drainage Ma
1240: ) . Legend
gt e *| | Ws PF2- KM Dsgn Exst
. 1 |t WS PF2 - 12x8 9¢'chan
& _1230 ] Ground - KM Dsgn Exst
S o051 Levee - KM Dsgn Exst
o i e ‘
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21220 - e N L -
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'Nofth Inlet Channel Design
RS = O g2 Cross section data from White Tanks IAgua Fria Area Dramage Ma

Legend
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‘ " RS =0.845 o

Legend
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- _APPENDiXI-f-—\COS‘T ESTIMATES

)
Ihc!uded in Appendix1 -

. 'Cost summary
. e _NIC diversion structure alternatwes cost : o
s Box Culvert Cost (varylng in number of barrels and Iength)
e Headwall Cost {varying skew and number of barrels)
'« Beardsley Canal Wash 1mprovement cost (per reach)
. Drop structure alternatlves cost '

o — ‘ o ~ White Tanks FRS #3, North Inlet Channel
T N o - S ‘ : " Pre-Design Study Report
o ' ' : T ~ . November, 2004




Cost Summary

P .
l
. . North Inlet Channel Alternatives
' NIC Diversion Structure at Olive Avenue - ‘ Cost
Crossing at Olive/Canal Intersection (Short Crossing) : ‘ $449,067|
Crossing East of Olive/Canal Intersection (Long Crossing) ' $449 850)
Two Culverts Perp. To Olive and Canal (Two Crossings) . . : : $1,188,403
-ICrossing at Olive/Canatl Intersection (Medium Crossing) : $434,308
NIC Diversion Structure at Northern Avenue : | Cost
Crossing at Northern/Canal Intersection {Short Crossing) . ’ $493,586
Crossing East of Northemn/Canal Intersection (Long Crossing) $502,668
Two Crossings at Northern and Canal (Double Crossing) : $833,388

Béardsley Wash Alternati\}es

Olive Avenue to Cholla Wash -] Cost
Cleared Beardsley Wash, 1200 ¢fs Diversion (including NIC construction cost) $4,012,306
Existing Beardsley Wash, 1600 cfs Diversion (including NIC construction cost) : $3,887,897
Cholla Wash to Northern Avenue Cost
Culvert Only Crossing at Northern Avenue : $327,811
Maintenace Road Build-Up, includes Challa Wash confluence protection {Gabion) $619 6567
Northern Avenue to FRS #3 . I - Cost
. fLining East Bank (12° Gabion) o - _ - $1,641,241
' lLining Both Banks (12" Gabion) : - $2,942,089

1

Kirkham Michael Crossing Options Cost.xls  11/5/2004 o . .7 Page1

.




Olive Avenue 'Créss-inngiversioh Strpctufe Al

ternatives .
- Cost Estimate . o '
Alternatives Item Description Quantity [ Unit} Unit Cost | Cost
Removefrecansiruct canzl headwall 2 ea. $20,000 $40,000
Removefreconstruct canal turn out structure 1 ea. $23,000 $23,000
Remove/replace guardrail 50 51 - 820 $1,000
Removelreplace cattle guard 1 _ea. $2,500 $2,500
. _ ) ) ' |Removelreplace access road 1 ea. $3,000 $3,000
Crossing at Otive/Canal Intersection (Short |Remove/replace maintenace road gates 2 ea. $750 51,500
~ - " .Crossing) " {Construct wing wall transition 4222222 ] ea. $300 $12,667
NIC bank protection (riprap) 1000 { cvy. $80 $80,000]

. {Construct box cuivert (3-10'%5'x220") 1 ea. | $247,600 $247,500
‘[Construct culvert outlet headwall (3-10'%5") -1 ea. $7,900 $7,900
Construct weir structure {(L=r0") . 100 G.Y. $300 $30,000
Total Cost s $449,067
Remove/replace maintenace road gates 1 ea. $750 $750

; o ~ '[NIC bank protection (siprap) 500 G.Yy. 380 $40,000
. Crossing East of Otive/Canat Intersection |Construct box culvert (3-10'x5%330') 1 ea, | $371,200 $371,200
" {l.ong Crossing) ~ |Construct culvert outlet headwail (3-10'x5") 1 g, $7,900 $7,900
. : Construct weir structure (L=70") - 100 c.y. 3300 $30,000
Total Cost . $449,850
NIGC bank protection {riprap) 1000 C.Y. $80 $80,000
Canstruct box culvert @ Olive Ave. (3-10'x5'x160") 1 ea, | $179,972 $179,072
: o . - jConstruct box culvert @ Beardsley Canal {3-10'x5'x110") 1 ea. | $12373H $123,731
Two Culverts Perp. To OQlive and Canal Construct culvert outlet headwall {3-10°x5") 2 ea. $6,400 $12,800
: {Double Crossing). Construct culvert inlet headwall {3-10'x5") 1 ea. 37,100 $7,100
' I Construct weir structure {L=70'} 100 C.y. $300 $30,000
Channel between culverts 2516 C.Y. $300 $754,800
Total Cost 51,188,403
Remove/reconstruct canal headwall 1 ea. $20,000 $20,000
Removelreconstruct canal turn out structure 1 ea. $23,000 $23,000
Remove/replace guardrail 50 Lf. $20 $1,000
Crossing at Ofive/Canal -I.n terséction Remove.’repl.ace gaﬁle guard 1 ea. $2,500 $2,500
e " {Medium Crossing) Bank protection (riprap) : .1000 C.y. $80 $80,000

. Consiruct box culvert (3-10'%5'x240") 1 ea. | $268,958 $269,9584

' Construct culvert outlet headwall (3-10%5") 1 - [ea | $7.850 $7,850]

Construct weir structure (L=70") 100 c.y. 5300 $30,0008
Total Cost $434,308{

- Kirkham Michael Crossing Options Cost.xls T 117312004
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Northern Avenue Crossing/Diversion Structure Alte.rnét-ives

g . | Cost Estimate

‘Alternatives . Item Description , Quantity | Unit Cost Total Cost
Remove/reconstruct canal headwall - ) 1 ea. $20,000 $20,000

: Removelreconstruct canal turn out structure 1 ea. | $23,000 - $23,000

. .. |Removefreplace canal maintenace road gates 2 ea. $750 1,500
Crossing at :zrtrllechCa;'lal Intersection Bank protection (riprag) 1200 | oy, $80 $95.000
(Short Crossing) Construct box culvert (5-10x5X180) 7 ea | $342,050 |  $342.950

Construct culvert outlet headwall {5-10'x5) 1 ea. $10,136 $10,136
Total Cost $493,586}
|

Removeireconstruct canal . 200 Lf. $200 $40,000] .

. Removefrecanstruct canal drop structure ' 1 ea. $10,000 $10,000
c:zf:::f;zf ;’:;;’g’;:‘s’ﬁ:;;a' Construct box culvert (5-10%5'X245) 7 ca. | $442,531 | 9442531

: Construct culvert outlet headwall (5-10'x5'} 1 ea. $10,136 $10,136

Total Cost $502,668

Removelreplace canal 550 If. $300 $165,000

Removefreconstruct ¢anal drop structure 3 ea. $30,000 $90,000

. . ‘ Construct fiord dip with cuteff walls 1 ea. $15,000 $15,000
Two Culverts Crossing Northern and Canal {Construct box culvert (5-10'x5x130°) t ea. | $234813 . $234,813
(Double Crossing) Construct box culvert {5-10"x5'x170") ! 1 ea. | $307,063 $307.,063

Construct cuivert outlet headwall (5-10'%5") 1 ea. $7,953 $7,953

Construct culvert inlet headwall (5-10'x5") 1 ea. $13,560 $13,560
Total Cost $833,388]

Kirkham Michael Crossing Options Cost.xls 11/5/2004 ‘ . ' .+ Page1




—

BOX CULVERT COST BY ALTERNATIVE |

North Inlet Channel Crossing Northern Avenue

Box Culvert | _ Concrete Rebar
- Unit Total Unit Total ¥
Di i . i Total C
imension Length Quantity Quantity Unit Cost Cost . Quantity Quantity Unit Cost Cost otal Cost
Crossing Type {1 x w) {If) {ey/f) (cy) ($/cy) (%) (Ibilf) {Ib) ($/1b) {$) ($)
{3) 10X5 170 3.122 530.740 | $250 $132,685| 450.1 78047 $0.75 $58,535]  $191,220]
{4) 10X5 170 4.076 692.920 $250 $173,230| 5785 98345 $0.75 $73,759]  $246,989
Double Crossing {5) 10X5 170 5035 855.950 $250 $213,088)  730.0 124100 $0.75 $03,075]  $307.063
(3).10X5 130 3.122 405.860 $250 $101,465{  459.1 56683 $0.75 $44,762] . $146,227
{4) 10%5 130 4.076 520.880 $250 $132.470| 5785 75205 $0.75 $56,404|  $188,874]
{5) 10X5 130 5.035 654.550 $250 $163,638] 7300 94900 $0.75 $71,175]  $234,813
_ (3) 10X5 245 3122 764.800 $250 $191,223]  459.1 112480 $0.75 $84.360]  $275,582
Long Culvert {4) 10X5 245 4.076 998.620 $250 $249,655] 5785 141733 $0.75 $106,200|  $355,954
: (5) 10X5 245 5.035 1233.575 $250 $308,394| 730.0 178850 $0.75 $134,138]  $442,531
(3) 10X5 190 3.122 593.180 $250 $148,295| 4591 87229 $0.75 $65,422| - $213,717} .
Short Culvert {4) 10X5 190 4.076 774.440 $250 $193,610] 578.5 109915 $0.75 $82,436]  $276,046
(5) 10X5 190 5.030 955.700 $250 $238,925| 7300 138700 $0.75 $104,025] $342,950
Kirkham Michael Crossing Options Cost.xls 11/5/2004

Page 1




' BOX CULVERT COST BY ALTERNATIVE

EEE . North Inlet Channel Crossing Olive Avenue
Box Culvert ' . Concrete = ' L Rebar 7
. . » " Unit . | . Total |, .. -~ Unit | - Total | .. . R
o e _Dlmenswn : Length Quantity Quantity '”_""‘cr"sf . Cost | Quantity Quantity Umths? Cost T.O,ta[,_cost
CrossingType | - gxw) | (8 | yn | () | (sfcy) ® | gog | oy | mm) | @] )
{3) 10%5 110 3.122 343.420 | $250 $85.855] 4591 50501 $0.75 - §37,878] - $123,731
: _ {4) 10X5. 110 © 4076 . | 448380 | $250 $112,000] 578.5 63635 $0.75 - $47.726|  $159,816
S (5} 10X5 110 |... 5035 553.850 $250. $138,463] © 7300 80300 | - $0.75 . $80225|  $198,688
. Double Crossing - ' '
- T (3) 10X5 1680 | 3122 499.520 { = $250 - | $124,880] 459.1 73456 $0.75 ©$55,002]  $179,972
(4) 10X5 - 160 - 4.076 . 652.160 $250 $163,040| 5785 92580 $0.75 $69,420]  $232,480
{5) 10X5 160 5.035 805.600 $250 $201,400| - 730.0 116800 $0.75 $87,600} - $289,000
" Long Culvert . (3) 10%5 . 330 3.122 1030.260 | = $250 $257,565{ 45014 .| 151503 | 075 | $113627]  s3re o2 _
ongtulvert I @ 10xs 330 4076 | 1345080 | %250 | 5336270 5785 190905 | $0.75 $143,179] 3479448
(5} 10X5 . 330 5.035 1661.550 |  $250 3415,388] © 7300 240900 $0.75 __ $180,675]  $596,083]
_ S {3) 10X5 220 | 3122 686.840 $250 $171,710]  459.1 101002 $0.75 .| . $75,752|  g247.462] .
. Bhort Culvert - {4) 10X5 220 4.076 - | .896.720 $250 $224,180| 5785 127270 | - $0.75 . $95453|  $318,633)
- {5) 10X5 220 5.035 1107.700 $250 | $276,925| 73C.0 | . 150800 $0.75 - $120,450]  $397,375
R : (3) 10X5 240 | 3422 .| 749.280 $250 $187,320] 4591 110184 - $0.75 $82,638] . $269.958)
-Medium Culvert {4) 10X5 240 4,076 978.240 $250 $244,560| 5785 138840 - $0.75 $104,130F  $348,690}
S {5) 10X5 240 | 5.035 1208.400 $250 $302,100] 7300 175200 ' $0.75 - $131,400] - $433,500

Kirkham Michael Crossing Options Costxls .~ 11/3/2004 .. . & Paget




BOX CULVERT COST BY ALTERNATIVE

' Beardsley Channel Crossing Northern Avenue

Kirkham Michael Crossing Options Cost.xls

Box Culvert Concrete Rebar
. Unit Total Unit Total .
i i ‘ i ‘ i Totat Cost
Dimension Length Quantity Quantity Unit Cost Cost Quantity Quantity Unit Cost Cost otat Cos
Crossing Type {1 x w} (L} {cyf) {cy) ($/cy) ($) (b1} {15) ($/1b) ($) ($)
(7) 12%8 50 10.384 518.200 $250 $129,800] 1391.4 69570 $0.75 $52.178]  s181.078]
Culvert (8) 12X8 50 11.804 590.200 $250 $147,550] 15746 78730 $0.75 $59,048|  $206,598
(9) 12X8 - 50 13.224 661.200 $250 $165.300| 1757.8 87890 $0.75 $65,018) - $231,218
11/5/2004 _ Page 1




. HEADWALL COST
- North Inlet Channel Crossings

_ With 4:1 Slope : '
Box Culvert Concrete Rebar

_ Skew | Numberof | Dimension Quantity Unit Cost Cost Quantity | UnitCost | . Cost _Toﬁi Cost
Crossing Type | (9 Barrels (' xw) {cy) - {$ley) {$) {tb) ($Ab) | (%) )
0 3 10465 25.340 $250 36,335 027 . $0.75 ' 3695 . 57,030}
_ _ 0 -4 10X5 38.010 $250 $9,503 1057 T 3075 $793 $10,285
' . ) 0 . ) ' ! ) 90| . - - $13/560
_Inlet Headwall 5 10X5 50.680 $250 $12,670 1187 : $0.75 38 . $1 |
. o 45 3 . 10X5 16.300 . 3250 $4,075 1373 . $0.75 $1,030 - $5,105] . .
45 4 10X5 18.280 - $250 $4,573 1880 $0.75 . $1,183] - $5,785]
45 5 - . 16X5 : 20.280 $250 - $5,070 1807 $0.75 $1,355 $6,425
0 3 - 10X5 20.670 © $250 $5,168 1600 $0.75 $1,200 ' $6,368
) 0 .4 10X5 23.180 $250 $5,795 1820 $0.75 $1,365 37,1604
' ' 0 X 25. 250 6,42 2040 : B :
Outlet Headwall 5 10X5 5.680 $ $6,423 ‘ 0 $0.75 : $1,530 _ $7.953 .
7 L 45 3 10X5 25230 $250 $6,308 2057 $0.75 $1,543 : $7,850
45 4 10X5 - . 28.770 $250 $7,193 2401 $0.75° | $1,801 - $8,993
45 "5 10X5 32.310 $250 $8,078 2745 $0.75 $2,059 . $10,1361

: Kirkh.ari:l Michael Crossing Options Costxls =~ -11/372004 - L Lo ~ Paget




HEADWALL COST

Beardsly Canal Wash Crossings
: With 4:1 Slope

Box Culvert Concrete Rebar ‘
7 Skew Number of Dimension Quantity | Unit Cost Cost Quantity Unit Cost Cost Total Cost
Crossing Type ) Barrels {1 xw) (cy) ey | 9 (Ib) " ($b) {$) %)
0 8 12X8 53.080 $250 $13,270| 3886 $0.75 $2,915 $16,185
Outlet Headwall 0 9 ~ 12X8 61.680 $250 $15,423 4485 $0.75 $3,364 $18,786
: 0 10 12X8 70.760 $250 $17,690| 5205 $0.75 $3,904| - $21,594
Kirkham Michael Crossing Options Cost.xls 11/5/2004 Page 1




®

NIC 1600 cfs Drop Structure Alternatwes

-Cost Estlmate

4

Item Description

| UnitCost [ Cost

Alternatives | Quantity | - Unit
o - |Reinforced concrete : 68 c.y. 5250 . $17,000
1 - Sioping Buried - |Dumped riprap 401 C.y. $80 '$32,080
. Concrete Riprap bank grotection upstream of constriction 165 C.y. $80 $13,200
’ ’ Total Cost ‘ $62,280] -
- Reinfcreed concrete 41 C.Y. $250 $10,250
5. Slopi ' -VGrou.te'd Grouted rock 326 cy. $200 $65,200
2- in
.>1op = . - | Dumped riprap 75 cy. $80 $6,000
"|Riprap bank protection upstream of constriction _ 165 c.y. $80 © $13,200
‘ Total Cost $94,650
) Gabions - - 235 cy.’ $150 $35,250
.3 Vertical Gabions ‘. Rlprap banlk protect:on upstream of constriction 165 c.y. $80 $13,200
L Total Cost ' ‘ $48,450]
Y rt | Exposed Reinforced concrete 63 CCy. $250 $15,750
= yeriica B -
. Concrete - Grouted rock {(small) . 266 C.Y. $100 $26,600
: E TFotal Cost : : $42,350
NIC 1200 cfs Drop Structure Alternatlves '
Cost Estlmate
Alternatives ltemn Descriptian Quantity - Unit Unit Cost, Cost
S Reinforced concrete 53 Cy. © $250 $13,250|
1 - Sloping Buried - {Dumped riprap 179 c.y. .$80 $14,320
- Congrete {Riprap bank protection upstream of constriction 145 C.Y. $80 $11,600]
Total Cost ' $39,170
Reinforced concrete 32 c.y. $250 - $8,000
Grouted rock 235 C.y. $200 $47,000
2 Sl Grouted
°p|'§':,gck | oumped riprap 60 cy. $80 $4,800
' : Riprap bank protection upstream of constrlctlon 145 C.y. $80 $11.6800]
Total Cost ‘ $71,400
) ‘ . '|Gabions 156 C.y. $150 $23,400
3 Vertical Gabions |Riprap bank protectnon upsiream of constriction 145 cy. $80 $11,600
- "~ Total Cost : $35,000
4 - Vertical Exposé 4 zeinforced concrete 46 : ‘c.y. -$250 $11,500
Concrete - routed rock (small) - 302 c.y. $100. $30,200
) Total Cost ' $41,700f - -
Kirkham Michael Crossing Options Cost.xls 11/3/2004
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: Beéfdéléy Wash, Olive Avenue to Cholla Wash

(. I L ; CostEst_imate

Alternatives | item Description [ Quantity Unit ]  Cost | Total Cost
. . Construct 15" maintenace road (2} : 11000 i3 - $10 - $110,000
o < . |Excavate Channel (BW=55" . 146667 |- c.y. - $8 $1,173,333}
Existing Beardsley Wash, |Construct.3.5' drop structures ' - 10 . ea. - $42,350 - $423,500] - -
s 1600 cfs flow ™ NIC bank protection (riprap) : 748 - cy. $80 | $509,852
- - - I Land acquisition K 21 - ac. $100,006 $2,121,212
- Total Cost $3,887,897}
Construct 15" maintenace road (2} ) 11000 i1 $10 $110,000
- _ _ Excavate Channe] (BW=35") 117333 C.y. $8 . $938,667
o Construct 3.5' drop structures : : 1G ea: $35,000 $350,000
Cleare1c[ zgga;:sflley Wash, NIC bank protection (riprap) - ’ . 748 G.y. $80 $59,852 )
¢ °“.' s Beardlsey Wash bank protection (Gabion} 45060 | cy. - 8150 $675,000
“|Land acquisition 19 . ac. $100,000 $1,878,788
. i Total Cost . : $4,012,306




‘ : < Beardsley Wash, Cholla Wash to Northern Avenue
. L ' Cost Estimate

Alternatives ‘ - ltem Description - Quanii'ty . Uﬁit _ Gost Total Cost
- ‘ Construct box culvert (8-12'x8'x50°) . 1 ea. $231,218 - $231,218
R . Drop inlet structure - o 250 C.Y. - $300 - $75,000
Northemn Culvert Crossing i, o o cdwall (8-12x8) ' 1 ~ ea $21,504 21,504
Total Cost . - $327,311
Maintenance Road Build-Up [Gabions . I . 3793 cy. $150 $569,000
(with Cholla Wash Enbankment fill ‘ 6333 . c.y. - 58 - $50,667

Protection) : Total Cost $619,667 _




Beardsley Wash Northern Avenue to FRS #3

Cost Estlmate

Cost

Alternatives | - lem Descrnption | Quantity -Unit Total Cost

o . |Gabions (0'-800' south of Northern) 1987 c.y. $100. $198,683
o ‘ qon - . |Gabions (B00'- 3260' south of Northern) 11436 . C.y. $100 $1,143,647

_ Lining Zﬁ;si:if:“k' 12 R-0-W aquisition 1 ac. $100,000 $55,000] .
’ ".|Channel Excavation (0-800 south of Northern) 30489 C.Y. 38 $243,911
Total Cost - $1,641,241
] ] _ | Gabions (0-800" south of Northern) 3974 c.y. $100 $397,365
;o : - |Gabions (800" 3200' south of Northern) 22873 c.y. $100 $2,287,294
Lining Bg;:gf‘"ks' 12" [R8W aquisiton K “ac. $100,000 $55.600
Channel Excavation (0'-800" south of Northern) 25304 cy. $8 $202,430
Total Cost $2,942,089
Gabions (0'-800' south of Northern) 1490 c.y. $100 - $149,0612
- : Gabions (800'- 3200' seuth of Northern). 8577 c.y. $100 $857,735
Linin_g East Bank, 9" Gabion{R-O-W aquisition 1 ac. $100,000 . $55,000
: ' : |Channet Excavation (0'-800' south of Northern) - 25304 . $8 - $202 430
Total Cost ) 51,264,177
‘ . ) Gabions (0'-800' south of Northern) 2980 c.y. $100 $298,024
o . |Gabions (800'- 3200' south of Northem) 17155 C.Y. $100 $1,715,471
Lining Z‘:Eis:"ks’ " |R-0-W aquistion - T ac. $100,000° $55,000
o ‘ Channet Excavation (0-800' south of Northem) 25304 c.y. $8 . " $202,430

Total Cost

$2,270,924

_—




SajOct 26 2004 8:11AM  DAVEY-CAIRC 'ENGINEERING = 4809214087 Cop.l
I.-
| |

-

,({_ o

Davey-Calro Englneermg, Inc. o
» _ Consuiting Civil and Agricultural Eagtneers L
. Water Resources Specialists

-2121 West Unlversrty Drive, Tech Plaza Suﬂe 123
“Tempe, Arlzona 85281 -
480 921.4080 480.921.4087 Fax
- www.daveycairo.com '

To: | Ms. Amzie Cox | From: | Heather Carnahan
Company: | Kirkham Michael | Address: | - '
{Fax:' . |602.997.5080 | Pages: 2
Phone: = | 6023285723 ___~ |Date: . | Tuesday, October 26, 2004 _
Re: - |lmrigation Faciiities Casts ' |CC: . |MWD = .
{. - KFor Your Informationu_‘ gPlease Reply | C]Urgen_.t -

Comments "Ms. Cox -
Per our phorie conversation, here are the approxzmate costs for the irrlgation
~ facilities that you specified. It should also be noted that Davey-Cairo
- Engineering, Inc: (DCE) is the engineer of record for the Maricopa Water Dlstnct
{(MWD); therefore, any design of irrigation facilities for MWD is typically
_performed by DCE. Projects are coordmated and set up through MWD and then '

eng:neered by DCE

These cost est:mate numbers are for reference only and are strlctly plan Ievei
costs. These estimates do not take into account costs associated with by-pass
pumping or cofferdam installation since the Beardsley Canal is in continual

- operation and the dry—up tlmes are not Fong enough to perform the listed -

construchon :

‘ Ccncrete Cana! erng |
. Beardsley Canalis currenﬂy shot—creted
% “Height of lining =6 ft ° o
= Length of repalr is less than 500 ft
. Cost = $‘ED OO/sq ft




'Ot 26 2004-8:11ANM "’ DAVEY-CAIRO ENGINEERING = 4809214087 . p.2

_Turnout Structures : ,
24" or 36" gates on turnout , ‘ o
'« Cost = $23,000/tumout (This cost i is for the structure and minor
- appurtenances only and does not account for ﬂow measurement dev;ces
if necessary.) . :
Drop Structure ‘ L
» Cost = $30, OOO/structure (Thrs cost is forthe structure and minor
‘ appurtenances only and does not. account for ﬂow measurement dewces )
. Canal Crossing Headwalls -
» - Cost = $20,000/headwall (Addrtional costwill be incurred for the
: fabrlcatlon and mstallat:on of trash racks, if necessary. )

tﬂhope that this esti mate is useful for your planmng If you have any other _
‘questions or if yau would like to discuss the pro;ect implementatlon process for =
MWD please feel free to contact us. .

Heather Carnahan




(6 APPENDIX J — VALUE ENGINEERING SESSION

Included in Appendix J

« Value Engineering Session Report
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. SUBJECT: ~ ~ WHITE TANKS FRS #3 NORTH INLET CHANNEL

' VALUE ENGINEERING STUDY
 DATES:  November9 & 10,2004
TEAM LEADER: John Pucetas — SiteTek Financial Axts, Inc.

TEAM MEMBERS: Joe Rumann — FCDMC
: -~ Don Rerick —- FCDMC
Michael Lopez -- FCDMC
David Maguire — Land Solutions Inc.
Glen Vorthrems — Maricopa Water District
Bobbie Ohler - FCDMC
Jason Kelley — Kirkham Michael
Amzie Cox — Kirkbam Michael |
‘Barry Ling — Kirkham Michael
Gary Maiers — FCDMC
" Bob Stevens - FCDMC
Mike Duncan -- FCDMC (part time)
Tom Renckly — FCDMC (part time)
Greg Myers — FCDMC (part time)

DESIGN PRESENTATION BY:
Jason Kelley — Kirkham Michael

Barry Ling — Kirkham Michael

DOCUMENTS USED: _ '
' North Inlet Channel, Pre-Design Study Report, dated November 2004 By:
Kirkham Michael Consulting Engineers -
North Inlet Channel Pre-Design Study Report, dated July 2002, by Wood
Patel & Associates, Inc, :
WORKSHOP OBJECTIVES

e Determine flow split at Olive Avenue

e Select diversion crossing alternative at Olive Avenue

® Evaluate Cholla Wash alternatives

@

e Determine configuration of wash crossing at Northern Avenue

Pre-Design Phase Value Engineering Study . . :
~ White Tanks FRS #3 North Inlet Channel ‘ 7 S-[ T eTe k
Phoenix AZ November 9 & 10, 2004 : ' ————
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¢ . Determine configuration of diversion structure crossing at Northern Avenue
e [Livaluate existing channel cross section alternatives
e Evaluate new channel cross section east of the Beardsley Canal

e Evaluate FRS #3 channel

‘e Do not increase size of existing flood plain

e Identify Sonoran Ridge Estates (SRE) responsibilities / obligations in existing Beardsley Wash

® Keep new channel on east side of Beardsley Canal as parrow as possible

DESIGN PRESENTATION

1. . The purpose of the project is to prevent three existing breakouts Beardsley Wash at Ohve Avenue
Beardsley — Cholla Wash confluence and Beardsley Wash at Northern Avenue by constructing a diversion

channel to reduce flows in Beardsley Wash.

2. Tnflow of 2700 cfs at Olive and divert 1500-1600 cfs to the new channel with an additional 5000 cfs flow

coming in at Cholla Wash. Design flows have increased by approximately 600 cfs from previous reports.
3. The will be the first time FCDMC is designing a diversion cliannel on the downstream side of a canal.

4. This project is armdring the east bavk of the Beardsley Wash to protect the canal maintenance road. . There
is concern regarding a potential increase in erosion and scour along the west side due to this improvement.

5. The preferred alternative has been through a pubhc approval process and was chosen for its low
maintenance and least impact to adjacent neighborhoods. : :

. Pre-Design Phase Value Englneermg Study R - P S
White Tanks FRS #3 North Ilet Channel : R " 0 S1telek
Phoenix AZ Novemberg &10, 2004 . ' ST ' Faaneret ares



PROJECT COST MODEL
(based on Jowest cost alternatives for each element from pre-design study)

9 _— .
R ' . ‘ . - PERCENT
) | . ELEMENT MCTION | COST OF TOTAL
North Inlet Channel (incl. ROW) Convey Flow | $ 3,800,000 - 52%
g o ) Protect - o
FRS #3 Ch_annel Lining | | Structare $ 1,600,900 22%
Maintenance Road (incl. Cholla Wash Protect Ceor
confluence protection) - Structure $ 620’000. 8%
Northern Ave. Diversion Structure - | Divert Flow $ 490,000 7%
| Olive Ave. Diversion Structure Divert Flow | $430,000| = 6%
Beardsley Culvert Crossing at Northern Ave. | Convey Flow $ 330,000 4%
TOTAL PROJECT COST | - $ 7,300,000

The three project elements indicated in bold represent approxunately 82% of the total project cost and would
become the primary focus for value improvement. :

FCDMC CONSTRUCTION BUDGET

. Total Project Cost: $ 7,300,000
((\‘ LessROW Costs:  $2,100,000
Total Construction Cost: $ 5,200,000 vs. FCDMC Construction Budget: $ 4,250, 000

Approximately $ 1,000,000 over budget at Pre-Design Phase.

DROP STRUCTURE ALTERNATIVES

[ Cost per Structure

Alternatives @ 1600 cfs flow
Sloping grouted rock $ 95,000
Sloping buried concrete - $62,000
Vertical gabions $ 48,000
Vertical exposed concrete |  $42,000

Sloping buried concrete was selected by the group as the preferred drop structure altematlve based ona
combination of cost, performance maintendnce and aesthetics.

®

Pre-Design Phase Value Engineering Study , : : o e
White Tanks FRS #3 North Inlet Channel S : Sitelek
Phoenix AZ November 9 & 10, 2004 o ’ i ais




VALUE ENGINEERING ALTERNATIVES

(the VE alternatives indicated in bold were selected by the VE Team as havmg the best potentxal for :

(‘ value improvement and further cost ana1y31s)
ESTIMATED -
_ ALTERNATIVES COST SAVINGS
1. | Detention Basin Design '$ 250,000 Add
2. | Piping of Beardsley Canal (full or partial) $ 1,490,000 Add
2a. | Relocate Beardsley Canal $ 1,050,000 Add
3. | Divert Cholla Wash along Jackrabbit alignment
4 Beardsley Wash improvements south of Cholla
" | Wash confluence only
5 Double detention basin design — Waterfall &
" | Cholla Washes
6. MCDOT cost participation in Olive Ave s 200,000)'-
diversion structure .
7 Potential funding from FRS 43 Remediation
" | Project
Coordinate Channel excavation with FRS #3 -
8. Remediation Project (3 _600’000)
9 Consider reduction in bank protection length at
7" | FRS #3 channel
. 10, | Consider lower cost alternatives to gablons for Desien Suezestion
L " | channel lining south of Northern Bl SUEEESH
"11 Concrete lined channel (supercritical flow) in lien
" | of current design
Soil cement in lieu of gabions for Maintenance
12, .
Road protection
13. | Incise Beardsley Wash channel and line both sides
1 4‘ Channelizing vs. ra131ng road at Cholla Wash
- confluence _
15. Jmprove Beardsley Wash in lien of New $.2,450,000 Add |
Channel
16. | MWD designate spoil site for excavation Design Suggestion |
17. Divert portion of Cholla Wash flow to New $ 1,380,000 Ad d
Channel

' Pre-Des:gn Phase Value Engineering Study

, , 4 :
White Tanks FRS #3 North Inlet Channel ‘ o A S'[ t ETe k ’
Phoenix AZ November 9 & 10, 2004 ' : ) -;,nan“a} Arts




. POST.VE COST MODEL
(the following revised cost model indicates the annczpated cost unpact on the pro_]ect estxmate from VE

' (‘ o alternatives Identlﬁed in this workshop)
| - |PRE-DESIGN| POSI-VE
ELEMENT o ' COST ESTIMATE, _
- North Inlet Chamlel (incl. ROW) - $ 3,800,000 | $ 3,200,000
FRS #3 Channel Lining . | $1,600,000 | $1,500,000
Maintenance Road (incl. Cholla Wash $ 620,000 $ 300,000
confluence protection) & ,
Northern Ave. Diversion Structure o $490,000 |- $490,000
Olive Ave. Diversion Structure $ 430,000 | $ 430,000
Beardsley Culvert Crossing at Northern Ave. $330,000 [  $330,000
TOTAL PROJECT COST - $7,300,000 | $ 6,250,000

QUTSTANDING PROJECT ISSUES -

1. Coordinate with Maricopa County P&D regarding potential crosion hazards along Beardsley Wash and
floodway easement width requirements for south portion of site (Cholla Wash to Northern Ave.)

2. Coordinate with FRS #3 engineering team regarding design and detail of overlap between NIC pro_]ect

(. _ and north dam extension.

3. Coordinate with Ken Eugene regarding potential for earth fissures and / or subsidence within the
channel section and associated monitoring or remediation. Address the question: If there is an earth

fissure, will it fail the channel?

Pre—-Des;gn Phase Value Engineering Study . ' . S
~ White Tanks FRS #3 NorthInlet Channel - | : S1teTek
. Phoenix AZ NovemberQ & 10, 2004 ] o ’ Fivencial Arcs o




4 CostWorksheet -
Li_‘ ~ Project: ‘White Tanks FRS#3 North Inlet Channel
ltem: . Divert portion of Cholla Wash flow to new channel

VE No.
17

. Quantity Unit Unit Cost _ Total .
New Channel & Crossings . 1 . LS 7,300,000 - . 7,300,000

Total Cost (§)

é. : ‘ Quantity Unit . Unit Cost Total
Over shoot at Cholla Wash ' 1 LS 530,000 ' 530,000
Upsize Channel {Cholla to Northern) . 2,000 LF . 500 1,000,000
North Inlet Channel 1 LS 3,800,000 3,800,000
Northern Diversion Structure 1 LS . 1,000,000 - 1,000,000
FRS #3 Channel Lining : 1 LS 1,600,000 " 1,600,000
Olive Diversion Structure ' 1 LS 430,000 430,000
Bank Protection @ Choila Wash 1 LS 200,000 - ‘ 200,000
Pipe Beardsley Canal ' 300 - LF 400 _ 120,000

Total Cost ($)




ATTENDANCE LIST
Value Engineering Workshop
Project: White Tanks FRS No.3 North Inlet Channel
Location: - Phoenix, Arizona

Date: - November 9 & 10, 2004

SiteTek

Finanei1al! Arts

PARTICIPANTS:

Phone/ Fax/ e-mail:

Name: . - N Organizatioanddress:

John Pucetas | Site Tek Financial Ats, Inc.

416010 Aspen Drive

480-836-0594

480-836-0596

Fountain Hills, AZ 85268

|sitetek1@coxnet

602-506-7137

Joe Rumann Flood Control District of Maricopa County

12801 West Durango

Phoenix, AZ 85009

jmr@mail. maricopa.gov

Don Rerick Flood Control District of Maricopa County

602-506-4878

2801 West .Durango

Phoenix, AZ 85009

djr@mail. maricopa.gov

‘Michael Lopez Flood Control District of Maricopa County

602-506-8742

2801 West Durango

mal@mail. maricopa.gov

Phoenix, AZ 85009

rDavid Maguire Land Solutions [nc.-

602-841-1945

2051 W. Northern #102

602-841-1307

Phoenix, AZ 85021 - dmaguire@landsolutionsinc.com -
Glen Vortherms Maricopa Water District | 623—546—8266 -
623-584—2536
glenv@mwdaz.com
Bobbie Ohler - |Flood Control District of Maricobé County 602—-506—2945

602-506-8561

|2801 West Durango

Phoenix, AZ 85009

bao@mail. maricopa.gov

Jason Kelley' ) Kirkham Michael

9201 N. 25th Ave,, #185

Phoenix, AZ

jkelley@kirkham.com
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Amzie Cox | Kirkham l\{iichaef - 602-238-5723 -
| 9201 N. 25th Ave., Suite #195 -
_{Phoenix, AZ o acox@kirkﬁam.ﬁ:om
Barry Ling.  |Kirkham Michael | 602-238-5711
| 9201 N. 25th Ave., Suite #195
_ " [Phoenix, AZ _ oo  |bling@kirkham.com
Gary Maiers ' Flood Control District of Maricopa County 602-506-0562
2801 West Durango '
, Phoenix, AZ 85009 _ , : gsm@méil.maricopa.gov
" Bobh Stevens Flood Control District of Maricopa County |
C. ) 2801 West Durango
- Phoenix, AZ 85009 o rbs@mail.rﬁaricof:ia.gov
Mike Duncan Flc‘md Control District of Maricopa County
2801 West Durango
Phoenix, AZ 85009 .
Tom Renckly . Flood Control District of Maricopa Couf_fcy |
o " 2801 West Durangé | - |
Phoen’ix, AZ 85009 _ trr@méi].maricopa.gov
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. SUBJECT: - - WHITE TANKS FRS #3 NORTH INLET CHANNEL

(‘ : ' VALUE ENGINEERING STUDY
DATES: November 9 & 10,2004
“TEAM LEADER: John Pucetas — SiteTek Financial Arts, Tne. - os o '

TEAM MEMBERS:  Jfoe Rumann — FCDMC

* Don Rerick - FCDMC

Michael Lopez — FCDMC'

David Maguire — Land Solutions Inc.

Glen Vorthrems — Maricopa Water District
Bobbie Ohler —- FCDMC .

- Jason Kelley - Kirkham Michael
Amzie Cox — Kirkham Michael
Barry Ling — Kirkham Michael
Gary Maiers — FCODMC
Bob Stevens - FCDMC
Mike Duncan — FCDMC (part time)
Tom Renckly — FCDMC (part time)
Greg Myers — FCDMC (part time)

®

( - DESIGN PRESENTATION BY:
Jason Kelley — Kirkham Michael
Barry Ling — Kirkham Michael

DOCUMENTS USED: - _ R
- North Inlet Channel, Pre-Design Study Report, dated November 2004, By: -
Kirkham Michael Consulting Engineers '
North Inlet Channel Pre-Design Study Report, dated July 2002, by Wood
Patel & Associates, Inc. :
WORKSHOP OBJECTIVES

® Determine flow split at Olive Avenue
»  Select diversion crossing alternative at Olive Avenue
® Evaluate Cholla‘_ Wash alternatives

@ * Determine configuration of wash crossing at Northern Avenue

Pre-Design Phase Value Engineering Study

: 4 :
White Tanks FRS #3 North Inlet Channel - K _
" Phoenix AZ November 9 & 10, 2004 ' . %
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®  Determine configuration of diversion structure crossing at Northern Avenue - -

. Eval_ua_te e_xi_sting channel cross section a_lternatives

o Evaluate new channel cross sectlon east-of the Beardsley Canal

e REvaluate FRS #3 channel
" e Do not incréase size of existing flood plain

. Idexltify Sonoran Ridge Estates (SRE) responsibilities / obligations in existing Beardsley Wash

® Keep new channel on ¢ast side of Beardsley Canal as narrow as possible

DESIGN PRESENTATION

1. The purpose of the projeet isto prevent three existing breakouts: Beardsley Wash at Olive Avenue,
Beardsley — Cholla Wash confluence and Beardsley Wash at Northern Avernue by constructmg a dwersmn

channel to reduce flows in Beardsley Wash.

2. . Inflow of 2700 ¢fs at Olive and divert 1500-1600 cfs to the new channel with an additional 5000 cfs flow
coming in at Cholla Wash Design flows have increased by approximately 600 cfs from prekus reports.

- 3. Thewill be the first time FCDMC is deszgnmg a d1vers1on channel on the dowustream side of a canal.

4. This project is armormg the east bank of the Beardsley Wash to protect the canal mamtenance road. There
is concern regarding a potential increase in erosion and scour along the west side due to this improvement.

5. The preferred alternative has been through a public approval process and was chosen for 1ts low
maintenance and least unpaet to adjacent neighborhoods. :

Pre-Des:gn Phase Value Engineering Study o - : T o & .
White Tanks FRS #3 North Inlet Chanriel . | - S1teTek
- Phoenix AZ November 9 & 10, 2004 ’ . o ' Y s



PROJECT COST MODEL:

(based on lowest cost altematwes for edch element from pre- des1gn study)

| (6 | PERCENT
- ELEI\/IENT FENCTION_ COST OF TOTAL |
| North Inlet Channel (mcl ROW) Convey Flow | § 3,800,000 '52"’_/0_ '
: Protect " ooy
FRS #3 Channel Lmlng Structure $ 1,600,000 22%
Maintenance Road (incl. Cholla Wash ‘Protect C 0s
confluence protection) | Structure $ 6_‘20’090 8% |
Northern Ave. Diversion Structure - Divert Flow $490,000f 7%
| Olive Ave. Diversion Structure Divert Flow $ 430,000 6%
Beardsley Culvert Crossing at Northern Ave Convey Flow $ 330,000 - 4%
TOTAL PROJECT COST $ 7,300,000

The three pro_]ect elements indicated in bold represent approximately 82% of the total pro_]ect cost and would
become the primary focus for value improvement.

- FCDMC CONSTRUCTION BUDGET

$ 7,300,000

$ 2,100,000 :
$5 200 000 vs. FCDMC Construction Budget: $ 4 250 ,000

- Total .Proj ect Cost:

C. Less ROW Costs:

Total Construction Cost:

Approximately § 1,000,000 over budget at Pre-Design Phase.

DROP STRUCTURE ALTERNATIVES

Altemative‘s C@OS; g g(r) Eft}'sufc;‘(t)uvr‘/e
Sloping grouted rock $ 95,000
Sloping buried concrete $ 62,000
Vertical gabions $ 48,000

‘Vertical exposed concrete $ 42,000

Sloping buried concrete was selected by the group as the preferred drop structure alternative based on a
combination of cost, perfonnance maintenance and aesthetics.

STteTek

Financia? Arts

Pre-Design Phase Value Engmeermg Study
White Tanks FRS #3 North Inlet Channel .
* Phoenix AZ

November 9& 10 2004




YALUE ENGINEERING AL TERNATIVES -

- ESTIMATED
ALTERNATIVES COST SAVINGS
1 Detentlon Basm Design $ 250,000 Add
2. | Piping of Beardsley Canal (full or partlal) $ 1,490,000 Add
2a. | Relocatée Beardsley Canal $ 1,050,000 Add,'
" 3. | Divert Cholla Wash along Jackrabbit al1gnment
4 Beardsley Wash improvements south of Cholla
" | Wash confluence only
5. Double detention basin desigh ~ Waterfall &
" | Cholla Washes
6. ?IJCDOT cost participation in Olive Ave. ' ($ 200,000)
. iversion structure
7 Potential funding from FRS #3 Remediation
" | Project
_ | Coordinate Channel excavation with FRS #3
8. Remediation Project - ($ 600,000)
9 Consider reduction in bank protectxon length at’
" | FRS #3 channel
/{7"‘. 10, | Consider lower cost alternatives to gabions for Deéign Sugges ton
% " | channel lining south of Northern _ ;
" 11 Concrete lined channel (supercrmcal flow) in lieu
=77 | of current design
1~ | Soil cement in lieu of gablons for Mamtenance
12.
Road protection
13. { Incise Beardsley Wash channel and line both sides
14 Channelizing vs. raising road at Cholla Wash
" | confluence
15. gnprove Beardsley Wash in Jieu of New $2,450,000 Add
hannel .
16. | MWD designate spoil site for excavation Design Suggestion
17, g:lvert portion of Cholla Wash flow to New $1,380,000 Add
annel '

- "(the VE alternatives indicated in bold were selected by the VE Team as havmg the best potentlal for
“value improvement and further cost analysis) , _

@

Phoenix AZ

Pre-Design Phase Value Englneermg Study

.White Tanks FRS #3 North Inlet Channel
November 9 & 10, 2004
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POST VE COST MODEL : : .
(the following revised cost model mdmates the annclpated cost unpact on the pI‘O_]SGt estlmate from VE

((6 | alternatives 1dent1ﬁed in this worksh0p) _
- T " PRE-DESIGN | POST-VE |
| ELEMENT IR COST | ESTIMATE
North Inlet Channel (incl. ROW) ] $3,800,0001 $3,200,000
“|"FRS #3 Channel Lining © $1,600,000 8 1,500,000
Maintenance Road (incl. Cholla Wash - o |
confluence protection) - $ 620,000 $ 300,000
Northern Ave. Diversion Structure $ 490,000 $ 490,000
Olive Ave. Diversion Structure $ 430,000 $ 430,000
Beardsley Culvert Crossing at Northern Ave. $ 330,000 $ 330,000
TOTAL PROJECT COST - ~ $7,300,000 | $6,250,000

OUTSTANDE\IG PROJECT ISSUES

1. Coordinate with Maricopa County P&D regarding potenhal erosion hazards along Beardsley Wash and
floodway easement w1dth requirements for south portion of site (Cholla Wash to Northern Ave.) -

» ) Coordinate with FRS #3 engineering team regarding design and detail of overlap between NIC project
(‘ . and north dam extension.

3. Coofdhlaté with Ken Eugene regarding potential for earth fissures and / or subsidence within the
channel section and associated monitoring of remediation. Address the question: If there is an earth

fissure, will it fail the channel?

Pre-Design Phase Value Engineering. Study e : S e
White Tanks FRS #3 North Inlet Channel RS - Siteiek
Phoenix AZ November 9 & 10, 2004 - . : ‘ - FrraneiaT Arts
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