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Dear Mr. Shobe:

We are pleased to submit this data package in conjunction with the final plan submittal for
the referenced project. The package includes:

. Full size set of plans (original mylars) - 1 set (under separate cover)

. Half size set of plans (photocopy) - 2 sets (under separate
cover)

. Design Report including Design Calculations - 12 sets

. Construction-Special Provisions including

Cost Estimates - 4 sets (under separate

cover)

. Diskette - ASCII Files

. Structural calculations . 6 sets

The 90% review comments are incorporated into this submittal. The 90% review comments
and responses are included under separate cover.

Please feel free to call me if you have any questions.
Sincerely,
WOOD, PATEL & ASSOCIATES, INC.

(,‘6QL

Ashok C. Patel, P.E., R.L.S.
Project Manager

ACP/ct
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1.0

2.0

Introduction

This Report has been compiled to document significant matters relating to the design of the
final plan for the Flood Control District of Maricopa County (District) Contract FCD 94-
12 Phase II, Northern and Butler Storm Drains, Sub-Phase “A".

Project Background

On April 20, 1996, the Concept/Routing Study Update for the Northern/Orangewood
Project was submitted by Wood, Patel & Associates, Inc. (Wood/Patel) to the District and
the Cities of Glendale and Peoria.

The Study addressed a number of issues raised by the Area Drainage Master Plan Team
(District, Glendale and Peoria) during the review process. A meeting was held with the
team members on July 23, 1996, to discuss the Concept/Routing Study Update and to
arrive at a consensus for the Construction Phasing Plan portion of this project.

Subsequently, the Construction Phasing Plan recommendation was prepared on August 14,
1996. The Plan was based on the July 23rd meeting and incorporated into other
considerations including: capital improvement costs, fiscal year budgets, hydrologic
impacts, hydraulic effectiveness and the impact of other projects.

Based upon the District’s budgetary constraints, three separate construction phases were
recommended. The first phase named Subphase “A” included implementation of Northern
Avenue and Butler Drive storm drains. Wood/Patel initiated the design of Subphase “A”"
on February 25, 1997. The 30% plan submittal was made on July 8, 1997. The 60% plan
submittal was made on November 12, 1997. The 90% plan submittal was made on
January 12, 1998. This submittal represents the final plan, which accounts for all the
requirements for the final plan submittal, including incorporation of all the review
comments.

2.1 Butler Drive Storm Drain

The Butler Drive Storm Drain, which is scheduled for construction in FY
1998/1999, will include the installation of storm drain pipes in Butler Drive from
the Agua Fria Freeway outfall to approximately 87th Avenue. This system will
utilize pipe sized that range from 1220 mm to 910 mm.

2.2 N ern Avenue Storm Drai

This storm drain follows the Northern Avenue alignment from its beginning point,
which is approximately 100 meters east of 91st Avenue and ends at about 100
meters west of 83rd Avenue. The District’s portion of storm drain improvement
should continue east to end at 83rd Avenue. However, the Maricopa County

WOOD/PATEL Page 3



4.0

5.0

Utilities

Utilities shown on the final plan were initially derived from utility maps obtained from the
utilities and from field surveys locating any visible surface facilities/appurtenances. An
exception to this is the Northern Avenue utilities. Wood/Patel was supplied with a
computer disk of the SFC Engineering Company (SFC) plan for a 21-inch sanitary sewer
in Northern Avenue. The 21-inch sewer alignment was recently deleted from the Master
Plan based on new sanitary sewer modeling by the City. The utilities shown on the SFC
plan were checked against available utility plans and then used for the Wood/Patel Storm
Drain Plan.

As part of the scope of work, the 90 percent plans were distributed to the affected utilities
for their review. The following is a list of utilities that were supplied with plans:

AT&T US West

MCI Cox Cable

Southwest Gas SRVWUA

Santa Fe Pacific Pipeline City of Glendale Water & Sewer
El Paso Natural Gas City of Peoria Water & Sewer
APS SRP Electric

This submittal incorporates the utility comments from the 90% review.

Please note that ongoing right-of-way issues lead to changes in the horizontal alignments
originally recommended in the 30% design. The alignment was subsequently modified.
In view of this uncertainty, subsequently, potholing of utilities were postponed until verbal
concurrence of an alignment was received. Potholing was performed in Northern Avenue
for the 12- inch water line between 75th and 99th Avenues. Only two (2) test holes from
this potholing are applicable to the storm drain design. Potholing was also performed on
several test hole locations along Butler Drive Storm Drain. These locations were pre-
approved by the District.

The final plan prepared with this Report is being submitted to all utility companies.

Right-of-Way

Essentially, the entire recommended Butler Drive storm drain alignment will require new
right-of way acquisition. This is mainly due to past development in the vicinity which has
created a patchwork of existing rights-of-way. District/Peoria are currently looking into
acquiring the needed right-of-way. A proposed future residential development fronting
Butler Drive, on the south, between 87th Avenue and 85th Avenue, may impact acquisition
decisions.

WOOD/PATEL Page 5



6.0

7.0

8.0

The portion of proposed storm drain within the Salt River Project (SRP) corridor was
realigned per SRP’s input. SRP requested that the alignment be placed 25 feet north of
their south property line as now shown on the final plan. This alignment impacts existing
SRP irrigation facilities.

The storm drain will require a permanent use license as well as a temporary construction
use license from SRP. The City of Peoria is in contact with SRP regarding a license.

urve

The District provided Wood/Patel with several points with coordinates and elevations.
Wood/Patel field verified the data then located existing monuments, utilities, etc., as well
as cross-section data, based on the provided datum. Again, elevation checks were made
on the SFC plan for Northern Avenue; then, the SFC plan information was used (after
rotation) in the Wood/Patel plan.

Soils

During November, 1994, Huntington Engineering & Environmental, Inc., performed a
soils investigation along Northern Avenue for the 21 inch sanitary sewer (notes deleted by
Peoria). This soils study has been used for the portion of the storm drain within Northern
Avenue.

For this project, Ricker-Atkinson-McBee & Associates, Inc. (RAM) completed a soils
investigation for the remainder of storm drain, as well as the proposed detention basin in
April 1997. The results of the RAM Study have been utilized for the design of this
project.

Northern Avenue Roadway Design and Impacts

MCDOT has granted a contract to Stanley Consultants, Inc. (Stanley) to design Northern
Avenue roadway improvements from Loop 101 (93rd Avenue Alignment) to 71st Avenue.
Stanley has developed a Design Concept Report which was completed in August, 1997.

Currently, the intent is to have the entire Wood/Patel storm drain plan incorporated into
the construction bid package for the Northern Avenue roadway improvements. In order
to achieve consistency between plans, Wood/Patel was requested by the District to produce
its plan in metric instead of english units as requested in the original Scope of Services.

WOOD/PATEL Page 6



9.0

During a meeting held on July 1, 1997, it was agreed that Wood/Patel would recommend
catch basin stations along Northern Avenue in order to intercept the local runoff from the
2-year, 6-hour storm event. Stanley would size the catch basins and include them in their
drawings. Stanley will address all pavement runoff within Northern Avenue based on the
MCDOT requirements while not creating any adverse hydraulic condition for the District’s
storm drain. Catch basin maximum spacing requirement is 660 feet, per MCDOT
regulations.

Since both firms will be using different stationing, Wood/Patel will provide station
equations on the storm drain plan for Northern Avenue at the final design stage.

Traffic Impacts

9.1 Butler Avenue Storm Drain

Butler Drive is a residential collector street in the City of Peoria. Traffic volume
data is not available. Because Butler Drive is functioning as a residential collector
and because homes front directly on this section of Butler Drive, it may be possible
and desirable to close Butler during storm drain construction to all but local traffic.
The Butler Drive crossing of 91st Avenue will require that 91st Avenue remain
open during construction with a single lane in each direction.

9.2 Northern Avenue Storm Drain

This section of Northern Avenue has an average daily traffic volume of over 7,000
vehicles per day and has two traffic lanes (one lane in each direction). Two City
of Peoria projects are listed in the current MAG Transportation Improvement
Program which will widen this section of Northern Avenue from its current 2-lanes
to 4-lanes. As mentioned in Section 8 of this Report, MCDOT will be preparing
the Roadway Improvement Plans through Stanley. The improvement is scheduled
for the year 2000. The storm drain will be constructed as part of the roadway
improvements. Because Northern Avenue interchanges with the Agua Fria
Freeway (SR 101L) it is not likely that this section of roadway can be closed for
storm drain installation. The construction will need to maintain a single lane of
travel in each direction, however, it may not be possible to maintain access off of
Northern Avenue from both directions of travel to side streets and driveways.
While construction is impacting the 83rd Avenue and Northern Avenue intersection
it will be necessary to maintain, at a minimum, a single through lane in each
direction at all times. Left turns may need to be prohibited. While construction
activities are underway, it will be necessary to have a uniformed, off-duty police
officer on-site to control the traffic signal during the peak traffic periods or to
manually direct traffic if the traffic signal has to be taken out of service for short
periods of time.

WOOD/PATEL Page 7



10.0

11.0

12.0

The construction of the short section of storm drain on 83rd Avenue will require
the closing of the left turn lane from Butler Drive to Griswold Road. One lane of
traffic will be maintained in each direction. The northbound left turn from 83rd
Avenue to Las Palmaritas Drive will be prohibited.

For the construction of the Peoria Basin, a haul route plan will need to be
developed when a determination has been made as to where the excess material is
to be taken. The primary agencies impacted by this haul will be the District,
MCDOT, and the City of Peoria.

Partnering

Due to the many agencies and consultants involved in the Northern/Orangewood Storm
Drain Project, Corporate Advisors, an outside workshop consultant, was retained to help
coordinate partnering workshops among the parties. The first partnering workshop was
held June 4, 1997 at the offices of the District.

Schedule

Wood/Patel’s schedule for plan completion is far ahead of Stanley’s schedule. This, in
conjunction with a much later planned construction start up, could create a need for
Wood/Patel to update the plans just prior to advertising for bids. A delay occurred in the
60% plan submittal primarily because of the changes after the 30% submittal. Further time
was lost due to SRP’s demand of discharging the irrigation flows into the storm drain,

consequently upsizing the pipe.

Final Plan

As mentioned previously, the final plan has been developed in metric, except for existing
utility call outs. The plan layout is per examples of plans and sheets provided to us by the

District.

The stormwater surge (detention) basin depicted on the final plan is based on the detailed
design work and with input from the District and the City of Peoria.

Proposed new right-of-way and proposed temporary construction easements are indicated on the
90 percent plan.

REPORT\94153-02-northern-butler-final-report-f24
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STORM DRAIN HYDRAULIC GRADE LINE COMPUTATION WORKSHEET

Project: Northern/Orangewood Storm Drain Phase [IA - City of Peorla
Engineer: JGT File Name: q:\northemn_ph |\hydraulics\90%plans\northedm xls Date: 2/16/98
Description: Computation of EGL and HGL for storm drain sysiem
Reference: Drainage Design Manual for Maricopa County, Arizona
Volume [, Hydraulics, January, 1996
Last Revised: August 22, 1997
Notes: In column “n * Manning's n values can be sclected from Table 4.1.

1. This spreadsheet is developed to compute storm drain hydraulic grade line based on the above mentioned reference.
All Equations used and minor loss coefficients shall be referred to this reference.
2. The blue areas are user input blocks, the grey arcas are computed values, and the dark grey areas are check cells.

In column “Transition Loss Coeff. ", the summation of K1 values for each section, and the individual Kt values are from
Tables 4.2-4.4 based on the transition types: a) gradual enlarg: b) sudden c) contraction, the Column "D2/D1 *
ratio, the velocity in Column *Vel.", and other related information on these tables.

3. The recommended flow type for storm drain sy by the refe isp flow. Therefore, open ch: 1 flow p is only an app here. The hydraulic grade In Column "Bend Loss Coeff." are the summation of Kb values for each section, and the individual Kb values are from Figure 4.7,
line ot the outfall is assumed to be the invert elevation plus the pipe di If the tail levation is different from this value, the user should change this number manually. In "Juncrion Losses " columns are input data for computation of junction losses: Q3 is the lateral flow, D3 is the pipe diameter
4.  The station is located at the immediate downstream of a change point. of the lateral flow, and theta is the angle between the main flow pipe and the lateral flow pipe.
5. If the number of rows of the spreadshest is not enough for a project, the user can copy more rows to the bottom of the spreadsheet. 11.  InColumn "Losses - Others ", are minor losses other than the types considered in the spreadsheet. The user should input
6. Incolumn "Pipe Diameters - Sheet Suggested ", suggested pipe di are computed by the spreadsheet with i of 6 inches. User can select different values than suggested these values directly.
under "Pipe Diameters - User Selected . 12. I users find any error or have any suggestion, please contact Wood/Patel & Associates.
Pipe Dismeter Natural Transition Bend Bend Junction Losses Hydraulic Epergy Depth to Depth
Sheet User Ground Invert Pipe Design Loss Losses Loss vd. Full Length | VA2(2g) Sr Losses Total | Grade Line | Grade Line Pressure | "Overflow" Hydraulic to
4 Suggested | Selected n Elevation Elev. Slope Q Coeff. Angles & Coefl. Qs D3 Theta Area K ] ht hb hj Others | Losses | Elevation Elevation Flow Check Comments | GradeLine | [nvert
(mm) (mm (m) (m) (m/m) (cms) Sum(Kt) Manholes | Sum(Kb) | (cms) {(mm) (deg.) (mis) | () (m) (m) (m/m) (m) (m) | (m) (m) (m) (m) (m) (m) Check (m) (m)
Exist 760 1524 0.013 | 331622 | 328.544 - 1.246 0.00 - 0.00 0.00 0 0 0.68 1.82 - 0.02 - 0.00 | 0.00 | 0.00 | 0.000 - 330.068 330.092 - - - - -
Exist 760 1524 0.013 | 331.622 | 328940 | 0.0165 1.248 0.00 1mh 0.05 0.00 450 90 0.68 B2 | 2408 0.02 .0109 .0009 0.01 | 0.00 | 0.00 | 0.00 | 0.000 | 0.01 330.464 330.488 Open OK Reduce D 2 27
Exist 1370 524 0.0 331622 | 328971 .00068 1.248 .00 - 0.00 0.14 460 80 0.68 B2 49.99 0.02 .0109 0008 0.01 | 0.00 | 0.00 | 0.01 | 0.000 .02 330.495 330.518 Open OK Reduce D A 2.7
Exist 1370 524 0.0 333.451 329.214 .0008 1.104 00 1imh 0.05 .11 480 90 0.61 82 422.76 0.02 .0109 .0007 009 | 000 | 000 | 001 | 0.000 .10 330.738 330.757 Open OK Reduce D .7 42
Exist 1220 524 0.0 333.908 | 329.458 .0007 0.991 .00 1mh 0.05 0.00 0 0 0.54 1.82 | 35357 0.02 0.0109 0.0006 0.06 | 0.00 | 0.00 .00 0.000 .07 330.982 330.997 Open OK Reduce D 29 45
Exist 460 524 Y 333.908 | 330.150 | 0.1643 0.99 .00 mh .05 .00 .54 .B2 4.27 0.02 .0109 .000€ 0.00 | 0.00 | 0.00 .00 0.000 .00 331.683 331.608 Open OK Reduce F .7
Exist 780 524 . 333.939 | 330.220 0.0077 0.99 .00 mh 05 .00 .54 .82 7.92 0.02 .0109 0006 0.00 | 0.00 | 0.00 .00 0.000 .00 331.744 331.759 Open OK Reduce F kj
Exist 760 524 i 334.061 330.403 0.0080 0.98 .00 mh 05 .34 .54 .82 22,86 0.02 .0109 .0006 .00 | 0.00 | 0.00 | 0.02 | 0.000 .00 331.927 331.842 Open OK Reduce D B 7
Exst | 042914 1070 524 0.013 | 333.811 330.448 0.0007 0.851 0.00 20" +imh 0.17 .00 460 80 0.36 .82 68.58 0.01 0.0109 .0003 .0 0.00 00 .00 .000 | 0.02 331.972 331.978 Open OK Reduce D 8 A4
15-19] 0+605.0 1070 762 0.0 334.771 330.608 | 0.0005 851 .50 4mh 0.20 .31 460 980 .43 .46 | 313.58 0.10 .0093 0.0088 .84 0.02 02 | 030 | 0018 | 0. 332.051 332.155 Open OK Reduce D 2.7 4.2
20-25| 0+898.0 10 il .0 3344680 | 330.802 | 0.0005 .340 .10 4mh 0.20 .00 0 0 18 .29 393.04 0.07 .0093 0.0079 .94 0.00 .01 .00 .009 | 1.2¢ 332.399 332.468 OK OK - 2.1 37
26-30| 143735 10 1 .0 334439 | 330990 | 0.0005 .340 .00 45" +4mh 0.80 0.00 0 (] 1.16 .29 375.48 0.07 0.0093 0.0079 .90 | 0.00 | 0.06 | 0.00 | 0009 | 0.82 333.320 _333.389 OK OK - 1 34
31 14383.0 160 1 0.01 334 451 331.010 | 0.0014 0.340 0.00 45" +1mh 0.65 0.00 0 0 1.16 .29 14.00 0.07 0.0093 0.0079 0.03 | 000 | 0.04 | 0.00 | 0000 | 0.09 333.409 333.478 OK OK - 1.0 34
Northern Avenus - Delention Basin lo &3 Avenue
Const |  Pipe Diameter Natural Transition Bead Bead Junction Losses Hydraulic Energy Depthto | Depth
Centertine Sheet User Ground Invert Pipe Design Loss Losses Loss Vel Full Length | VA2/2p) st Losses Total | GradeLine | GradeLine | Pressure | "Overflow" Hydraulic to
Station Suggested | Selected [ ] Elevation Elev. Slope Q Coefl. Angles & Coefl, Q D3 Theta Area K i ht hb hj Others | Losses | Elevation Elevation Flow Check Comments | Grade Line | Invert
(mm) (mam) (m) (m) (m/m) (cms) Sum(Kt) Magholes | Sum(Kb) | _ (cms) (mmm) (deg.) (mvs) () (m) (m) (m/m) (m) (m) (m) (m) (m) (m) (m) - Check (m) (m)
@ SE Comer of Basin 1+383.0 1830 1830 | 0.012 | 334.451 331.010 - .428 0.00 - 0.00 0.000 0 0 .45 2.63 - 0.30 - 0.00 | 0.00 | 0.00 | 0.000 - 333.409 333.714 - - - - -
Ave South to N 2 1+388.0 1830 1830 | 0.012 | 334457 | 331.019 | 0.0014 428 0.00 90" + 45° 40 0.368 4680 20 .45 .63 6.40 0.31 0.0093 0.0080 0.02 | 000 | 043 | 007 | 0000 | 0.02 333.425 333.730 OK oK - 1.0 34
022_ 335.400 331.172 0.0005 060 0.00 1mh !j._% 0.000 0 0 2.31 =83 307.00 tﬁ? 0.0083 EW?‘I 2.87 u&__om 0_.&'_0.013 1.18 334.634 334305 OK OK - 0.8 42
Natursl Transition Bend Bead Junction Losses Hydrautic Energy Depthto | Depth
Ground Imvert Pipe Design Loss Losses Loss vd. Full Length | VA2/2p) Sr Losses Total | GradeLine | Grade Line | Presure | "Overflow" Hydraulic to
] Elevation Elev. Slope Q Coefl. Angles & Coell. Q3 D3 Theta . Area K hf ht hb h) Others | Losses. | Elevation Elevation Flow Check Comments | Grade Line | [nvert
(m) (m) (m/m) (cms) Sum(K1) Manholes | Sum(Kb) |  (cms) (mm) (deg.) (m/s) (m?) (m) (m) (m/m) (m) (m) (m) (m) (m) (m) (m) (m) Check (m) (m)
[ — — —— e e et e A S———— 15 T b, = s T — T 2
Outfall @ SE Cormer of Basin - +012.0 910 760 0.01 334.061 331.01 - 0.538 0.00 - 0.00 0.000 0 0 1.18 0.46 - .07 o - 0.00 | 0.00 | 0.00 | 0.000 - 333.409 333.480 = - - & -
E Basin outfail to NE Basin Outfall 37 - 40| 0+260.0 810 760 0.01 336.200 331.38 0.0015 0.538 0.00 3mh + 45* 0.758 0.000 0 1.18 0.48 248.01 .07 0.0083 0.0080 045 | 000 | 0.05 | 0.00 | 00168 | 047 333.878 333.949 OK OK - 2.3 458 |
MMW Drive
Const Diameter Natural Transition Bend Bend Junction Losses Hydraulic Energy Depth to Depth
Storm Sewer Pipe | Cesterline Sheet User Ground Invert Pipe Design Loss Losses Loss Vel Full Length | VA2/(2g) st Losses Total | Grade Line | GradeLine | Pressure | "Overflow" Hydraulic to
Lime Station L Station Suggested | Selected ] Elevation Elev, Slope Q Coefl. Angles & Coefl. Q3 D3 Theta Area K [ ht hb L] Others | Losses | Elevation Elevation Flow Check Comments | GradeLine | Invert
Locstion (mm) (mm) (m) (m) (mv/m) (cms) Sum(K1) Manholes | Sum(Kb) |  (cms) (mm) (deg.) (mfs) |(m") (m) (m) (m/m) (m) (m) (m) {ll:)_ (m) (m) {m) (m) Check (m) (m) |
@ NE Comer of Basin - 04260.0 1880 1680 | 0.012 | 338.200 | 331.382 - 3.738 0.00 . 0.00 0.000 | 0 0 1.69 2.21 - 0.15 - 0.00 | 0.00 | 0.00 | 0.000 - 333.878 334.024 - - - -
Outfall to Gri Rd 41-42| 0+400. 1680 1880 | 0.01 336.652 331.585 | 0.0015 .738 0.00 45" +1mh 0.85 0.000 4680 0 .69 2.21 140.02 .15 0.0093 0.0043 018 | 0.00 | 009 | 0.00 | 0.000 | 0.18 334.083 334.209 OK OK - 28 5.1
43 }+503. 1830 1680 .01 336.895 | 331597 | 0.00 .738 .00 45* .60 .000 460 0 .69 2.21 10.87 .15 0.0093 0.0043 001 | 000 | 0.09 .00 | 0.000 1 334.172 334.318 OK OK - 2.7
48 49 | 0+901 1830 1880 ).01 337.281 332078 | 0.0012 3.738 .00 2mh .10 .000 0 0 1.69 1 398.00 0.15 .0093 0.0043 0.52 | 0.00 .01 .00 .000 .6 334.783 334.929 OK OK 2.k ¥
50 }+907.0 1830 1680 0.0 337.353 | 332088 | 0.0011 3.738 .00 45* 0.60 .198 480 90 | 1.68 .21 9.00 .15 .0093 0.0043 0.01 | 0.00 .09 .03 008 .07 334.818 334.964 OK OK - 2.
North o Las Paimaritas 51-53| 0+558.0 1830 1680 | 0.012 | 336.316 | 332254 | 0.0012 3.568 0.00 45" +1mh 0.85 0.000 0 0 .82 2.21 142.39 0.13 .0093 0.0039 0.17 | 0.00 .09 | 0.00 | 0.00C .28 335.115 335.248 OK OK 2 [
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STORM DRAIN HYDRAULIC GRADE LINE COMPUTATION WORKSHEET

Engineer: IGT File Name: q'\northern_ph|1‘hydraulics\90%plans\butlerm xls Date: 21798
Description: Computation of EGL and HGL for storm drain system
Reference: Drainage Design Manual for Maricopa County, Arizona
Volume II, Hydraulics, January, 1996
Last Revised: August 22, 1997
Notes:
1. This spreadsheet is developed 10 compute storm drain hydraulic grade line based on the sbove mentioned reference. 7. Manning’s n values in Column H can be selected from Table 4.1.
All Equations used and minor loss coefTicients shall be referred to this reference. 8. Column M are the summation of Kt values for each section, and the individual Kt values are from Tables 4.2 to 4.based on the
2. The blue areas are user input blocks, the grey areas are computed values, and the dark grey areas are check cells. transition types: a) gradual enlargement, b) sudden enlargement, c) contraction, the D2/D1 ratio in Column R, the velocity in
3. The recommended flow type for storm drain systems by the reference is pressure flow. Therefore, open ch | flow comp it only an app here. The hydraulic grade Column S, and other related information on these tables.
line at the outfall is sssumed to be the invert el plus the pipe di . If the tailwater elevation is different from this value, the user should change this number manually. 9. Column N are the summation of Kb values for each section, and the individua! Kb values are from Figure 4.7.
4. The station is located st the immediate downstream of a change point. 10.  Columns O.P and Q are input data for computation of junction losses: Q3 is the |ateral flow, D3 is the pipe diameter of the lateral
5. If the number of rows of the spreadsheet is not enough for a project, the user can copy more rows to the bottom of the spreadsheet. flow, and theta is the angle between the main flow pipe and the lateral flow pipe.
6. Column F are the suggested pipe di d by the spreadsheet with i of 6 inches. User can select different values than the suggested. 11.  Column AC are minor losses other than the iypes considered in the spreadsheet. The user should input these values directly.
12. iflamfmdanymorhwmymgﬁm.plﬂumnmwmmlm
Butier Drive - a Fria outfall channel to 87the Avenue
Const Pipe Pipe Diameter Natural Transition Bend Bead Junction Losses Hydraulic Energy Depth to Depth
Storm Sewer Pipe Centerline Length Sheet User Ground Invert Pipe Design Loss Losses Loss Vel. Full Length Losses Total | Grade Line | Grade Line Pressure "Overflow™ Hydraulic to
Line Station " Station Suggested | Selected a Elevation Elev. Slope Q Coefl. Angles & Coefl. Q3 D3 | Theta Area Bl bt hb Bj Others | Lomes | Elevation Elevation Flow Check Comments | GradeLime | Iavert
Location (mm) _|(mm) (m) (m) (m/m) (cms) Sum(Kt) Manholes | Sum(Kb) | (cms) (mm) | (deg) | (mf) (m7) (m) (m) (m) (m) (m) (m) (m) (m) (m) Check (m) (m)
iomm @ AFF Channel - 04252.0 0 1070 1219 0.012 | 335890 | 331.933 2209 0.00 - 0.00 0.00 ] 0 1.18 1.86 - 000 | 001 | 0.00 0.000 - 333.15 333.22 - - - - -
JAFF Channel to 91st Avenue 1-2 0+502.0 250 1070 1219 0.012 | 336.133 333.283 0.0054 2.209 0.00 2mh 0.10 0.20 460 90 1.89 1.17 25000 | 063 | 0.00 0.11 0.12 0.018 0.65 334.50 334688 Open OK Reduce D 1.6 29
S1st Ave to BSth Ave 3-8 0+893. 409 1680 1067 0.012 337.048 333.479 0.0005 2.010 0.10 4mh+2-15* 0.23 0.85 810 90 2.25 089 | 40850 | 166 | 002 | 003 0.34 0.037 1.82 335.54 335.79 OK OK - d 3.6
|BW1 Ave ] 0+909, 16 1370 1087 0.012 | 337.048 | 333.489 0.0006 .161 0.10 imh+1-15*| 0.13 0.25 610 90 1.30 | 089 16.00 | 002 | 001 | 001 | 0.18 0.037 0.44 336.15 336.24 OK OK - 0. 3.6
|8sth Ave to 87th Ave 10 - 14 +280. 381 810 914 0.012 337.414 334.632 0.0030 0.906 0.10 5mh+2-20* 0.49 0.00 0 0 1.38 0.66 381.00 | 0756 0.01 0.00 0.00 0.015 1.15 337.11 337&0 OK OK - 0. 28







APPENDIX II

CATCH BASIN INLET HYDRAULICS

® Catch Basin Hydraulics

® Catch Basin Connector Pipe Hydraulics
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cB8*¥7

ARIZONA DEPARTMENT OF TRANSPORTATION

DRAINAGE DESIGN SECTION

02-11-1998
PROJECT NAME- Alporttrern /1Byt er TRACS NO.-
HIGHWAY NAME- DESIGNER - =
LOCATION - QST hye & Rutle=r A/ CHECKER - /o7 PAGE
Ver 3.40: December 1995
CURB OPENING INLET -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.060
Roadway Cross-Slope-Ft./Ft.--Sx = 0.020
Shoulder Width-Ft.-- = 10.000
Shoulder Slope-Ft./Ft.--Ss = 0.020
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.056
Gutter Depression-Inches-- = 0.954
Manning’s 'N = 0.016
Flow-CFS--Q = 1.000
SPREAD-Ft.--T = 11961
Average Velocity-V-fps = 0.682
FLOW in Gutter-CFS--Q = 0.325
% Flow in Gutter-CFS = 32.485
Velocity of Flow in Gutter-fps = 0.913
Depth at Curb Line-Inches--d = 3.484
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 1.000
Gutter Velocity at INLET-fps = 1.086
GUTTER FLOW at INLET-CFS--Q = 0.484
Depth at INLET Curb Line-Inches--d = 5.243
Local Gutter Depression-Inches = 2.000
Length of opening: TOTAL Intercept--Ft. = 4.108
Capture Ratio -- CURB OPENING = 0.778
LENGTH Efficiency Q (Captured) Q (By-Pass)
3,083 0.918 0.918 0.082
6.583 1.000 1.000 0.000
9.583 1.000 1.000 0.000
13.583 1.000 1.000 0.000
20.583 1.000 1.000 0.000



CBRHZ
ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

02-11-1998
PROJECT NAME-  ALorttrcrrr /Ruytlter TRACS NO.-
HIGHWAY NAME- DESIGNER - _#$¥&
LOCATION -G/ e d Putle=r  MNE CHECKER - _ 47 PAGE

Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.060

Roadway Cross-Slope-Ft./Ft.--Sx = 0.020

Shoulder Width-Ft.-- = 10.000

Shoulder Slope-Ft./Ft.--Ss = 0.020

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.056

Gutter Depression-Inches-- = 0.954

Manning’s ‘N = 0.016

Flow-CFS--Q = 6.000

SPREAD-Ft.--T = 23.790

Average Velocity-V-fps = 1..0853

FLOW in Gutter-CFS--Q = 0.980

% Flow in Gutter-CFS = 16.340

Velocity of Flow in Gutter-fps = 1.417

Depth at Curb Line-Inches--d = 6.323

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 6.000

Gutter Velocity at INLET-fps = 1.569

GUTTER FLOW at INLET-CFS--Q = 1.251

Depth at INLET Curb Line-Inches--d = 8.212

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 12.907

Capture Ratio -- CURB OPENING = 0.751
LENGTH Efficiency Q (Captured) Q (By-Pass)

- - - WS —— - - ——— - am am am -

3 2.329 3.671
6. 4.339 1.661
9.583 0.913 5.478 0.522
3 6.000 0.000
0 6.000 0.000
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
BRIDGE DRAINAGE SERVICES

12-16-1997
PROJECT NAME-__ gé,Fh=rp /mm;@d TRACS NO. -
HIGHWAY NAME- DESIGNER - _ /5
LOCATION -__B89™ A & Buttfer AW Cor  CHECKER - JCT

VER 2.23 May 1992

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.250
Roadway Cross-Slope-Ft./Ft.--Sx = 0.015
Shoulder Width-Ft.-- = 10.000

Shoulder Slope-Ft./Ft.--Ss = 0.015
Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.056
Gutter Depression-Inches-- = 0.954
Manning’s ‘N = 0.016

Flow-CFS--Q = 23.500

SPREAD-Ft.--T = 36.427

Average Velocity-V-fps = 2.352

FLOW in Gutter-CFS--Q = 2.560

% Flow in Gutter-CFS--Eo = 10.895
Velocity of Flow in Gutter-fps = 3.192
Depth at Curb Line-Inches--d = 1256



p*4

ARIZONA DEPARTMENT OF TRANSPORTATION

HIGHWAY DEVELOPMENT GROUP
BRIDGE DRAINAGE SERVICES

12-16-1997

PROJECT NAME-_ Lponrtbern [Butter TRACS NO. -
HIGHWAY NAME- DESIGNER - S
LOCATION - 89" Aue d Buffr NE cor  CHECKER - AT
VER 2.23 May 1992
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.250
Roadway Cross-Slope-Ft./Ft.--Sx = 0.015
Shoulder Width-Ft.-- = 10.000
Shoulder Slope-Ft./Ft.--Ss = 0.015
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.056
Gutter Depression-Inches-- = 0.954
Manning’s ‘N = 0.016
Flow-CFS--Q = 23.500
SPREAD-Ft.--T = 36.427
Average Velocity-V-fps = 2.352
FLOW in Gutter-CFS--Q = 2.560
% Flow in Gutter-CFS--Eo = 10.895
Velocity of Flow in Gutter-fps = 3.192
Depth at Curb Line-Inches--d = 7256



= )
ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

02-11-1998
PROJECT NAME-__ A /orttaern / Butter TRACS NO.-
HIGHWAY NAME- DESIGNER - _B&
LOCATION - A7 4ud Buller 54 Cor _ CHECKER - _(JZ7 PAGE

Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE
Q)= \Mefs(Row by ce#3)

|1 <45 (Flowbn cB*4)
GUTTER FLOW HYDRAULICS 4565 (ot cB¥ )
GUTTER DESCRIPTION Srets
Roadway Grade-% Per cent--G = 0.250
Roadway Cross-Slope-Ft./Ft.--Sx = 0.010
Shoulder Width-Ft.-- = 10.000
Shoulder Slope-Ft./Ft.--Ss = 0.010
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.056
Gutter Depression-Inches-- = 0.954
Manning’s 'N = 0.016
Flow-CFS--Q = 7.700
SPREAD-Ft.--T = 30.736
Average Velocity-V-fps = 1.614
FLOW in Gutter-CFS--Q = 1.063
% Flow in Gutter-CFS =  13.800
Velocity of Flow in Gutter-fps = 2.248
Depth at Curb Line-Inches--d = 4.472
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 7.700
Gutter Velocity at INLET-fps = 2.613
GUTTER FLOW at INLET-CFS--Q = 1.516
Depth at INLET Curb Line-Inches--d = 6.379
Local Gutter Depression-Inches = 2.000
Length of opening: TOTAL Intercept--Ft. = 24.101
Capture Ratio -- CURB OPENING = ' M g 4
LENGTH Efficiency Q (Captured) Q(By-Pass)
3.083 0.218 1.681 6.019
6.583 0.437 3.364 4.336
9.583 0.598 4.608 3.092
13.583 0.775 5.969 1731
20.583 0.969 7.459 0.241



CB#g
ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

02-11-1998
PROJECT NAME- {frttern /Butier TRACS NO. -
HIGHWAY NAME- DESIGNER - K5
LOCATION -~ 59 gvo & Butler ___SE co CHECKER - _ U&7 PAGE

Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.250

Roadway Cross-Slope-Ft./Ft.--Sx = 0.010

Shoulder Width-Ft.-- = 10.000

Shoulder Slope-Ft./Ft.--Ss = 0.010

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.056

Gutter Depression-Inches-- = 0.954

Manning’s 'N = 0.016

Flow-CFS--Q = 1.900

SPREAD-Ft.--T = 17.889

Average Velocity-V-fps = 1.154

FLOW in Gutter-CFS--Q = 0.474

% Flow in Gutter-CFS = 24 .922

Velocity of Flow in Gutter-fps = 1.631

Depth at Curb Line-Inches--d = 2.830

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 1.900

Gutter Velocity at INLET-fps = 2.038

GUTTER FLOW at INLET-CFS--Q = 0.790

Depth at INLET Curb Line-Inches--d = 4.753

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 9.870

Capture Ratio -- CURB OPENING = 0.729

LENGTH Efficiency Q (Captured) Q (By-Pass)

3.083 0.490 0.932 0.968
6.583 0.862 1.637 0.263
9.583 0.998 1.897 0.003
13.583 1.000 1.900 0.000
20.583 1.000 1.900 0.000



cB 77
ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

02-11-1998
PROJECT NAME- A /o 77<vry7 /3,,#/6,- TRACS NO. -
HIGHWAY NAME- - DESIGNER - Hkso
LOCATION - A7 gue & Butlar KA CHECKER - _ (/&7 PAGE

Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE Bz Beks (Buter East)
G.AKS (cat Flow by)

GUTTER FLOW HYDRAULICS ﬂf“”& Flan by )
GUTTER DESCRIPTION 10Qcks
Roadway Grade-% Per cent--G = 0,210
Roadway Cross-Slope-Ft./Ft.--Sx = 0,021
Shoulder Width-Ft.-- = 10.000
Shoulder Slope-Ft./Ft.--Ss = 0.021
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.056
Gutter Depression-Inches-- = 0.954
Manning’s 'N = 0.016
Flow-CFS--Q = 20.900
SPREAD-Ft.--T = 29.194
Average Velocity-V-fps = 2.326
FLOW in Gutter-CFS--Q = 2.762
% Flow in Gutter-CFS = 13.216
Velocity of Flow in Gutter-fps = 3122
Depth at Curb Line-Inches--d = 7.953
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 20.900
Gutter Velocity at INLET-fps = 3.388
GUTTER FLOW at INLET-CFS--Q = 3.363
Depth at INLET Curb Line-Inches--d = 9.865
Local Gutter Depression-Inches = 2.000
Length of opening: TOTAL Intercept--Ft. = 34.377
Capture Ratio -- CURB OPENING = 0751
LENGTH Efficiency Q (Captured) Q (By-Pass)
3.083 0.156 3252 17.648
6.583 0.318 6.645 14.255
9.583 0.445 9.294 11.606
13.583 0.595 12.444 8.456
20.583 0.807 16.861 4.039



<:8”¢7@
ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

02-11-1998
PROJECT NAME-_A4r7/%=rn / Butt=r TRACS NO. -
HIGHWAY NAME- § DESIGNER - ¥x<
LOCATION - ST 4 £ Bffer byt of CHECKER - _ (37 PAGE
Ver 3.40: December 1995 Joteorsactzon

CURB OPENING INLET -- ON GRADE
0__ e (F([M-’b-ﬂ chgﬂ)

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.170

Roadway Cross-Slope-Ft./Ft.--Sx = 0.023

Shoulder Width-Ft.-- = 10.000

Shoulder Slope-Ft./Ft.--Ss = 0.023

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.056

Gutter Depression-Inches-- = 0.954

Manning’s 'N = 0.016

Flow-CFS--Q = 11.600

SPREAD-Ft.--T = 22.981

Average Velocity-V-fps = 1.900

FLOW in Gutter-CFS--Q = 1.933

% Flow in Gutter-CFS = 16.661

Velocity of Flow in Gutter-fps = 2.541

Depth at Curb Line-Inches--d = 6.905

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 11.600

Gutter Velocity at INLET-fps = 2.788

GUTTER FLOW at INLET-CFS--Q = 2.413

Depth at INLET Curb Line-Inches--d = 8.792

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 22.671

Capture Ratio -- CURB OPENING = 0.. 751
LENGTH Efficiency Q (Captured) Q(By-Pass)



CB*SE

ARIZONA DEPARTMENT OF TRANSPORTATION

DRAINAGE DESIGN SECTION

02-11-1998
PROJECT NAME-__ Adorrtacrn /Rutler TRACS NO. -
HIGHWAY NAME- . DESIGNER - e
LOCATION -_A7" Avc & Rutfter AL/ corz_ CHECKER - _ (6T PAGE
Ver 3.40: December 1995
CURB OPENING INLET -- ON GRADE
GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION
Roadway Grade-% Per cent--G = 0.500
Roadway Cross-Slope-Ft./Ft.--Sx = 0.008
Shoulder Width-Ft.-- = 10.000
Shoulder Slope-Ft./Ft.--Ss = 0.008
Gutter Width-Ft.--W = 1.420
Gutter Slope-Ft./Ft.--Sw = 0.056
Gutter Depression-Inches-- = 0.954
Manning’s 'N = 0.016
Flow-CFS--Q = 6.100
SPREAD-Ft.--T = 28.301
Average Velocity-V-fps = 1.876
FLOW in Gutter-CFS--Q = 0.964
%¥ Flow in Gutter-CFS = 15.806
Velocity of Flow in Gutter-fps = 2.665
Depth at Curb Line-Inches--d = 3,835
CURB OPENING--ADOT STD. C-15.20
Flow-CFS--Q = 6.100
Gutter Velocity at INLET-fps = 3.229
GUTTER FLOW at INLET-CFS--Q = 1.5310
Depth at INLET Curb Line-Inches--d = 5.428"'
Local Gutter Depression-Inches = 2.000
Length of opening: TOTAL Intercept--Ft. = 24.961
Capture Ratio -- CURB OPENING = 0.766
LENGTH Efficiency Q (Captured) Q (By-Pass)
3.083 0.211 1.289 4.811
6.583 0.424 2.584 3.516
9.583 0.582 3.549 2.551
13.583 0.. 7577 4.617 1.483
20.583 0.956 5.834 0.266
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP
BRIDGE DRAINAGE SERVICES

PROJECT NAME-__ L/nrfacrs/ Butter TRACS NO. -

HIGHWAY NAME- DESIGNER - F#S
LOCATION -_B7" Awe £ Butter ME Cor CHECKER - (&7
VER 2.23 May 1992 .

12-16-1997

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.560
Roadway Cross-Slope-Ft./Ft.--Sx = 0.008
Shoulder Width-Ft.-- = 10.000

Shoulder Slope-Ft./Ft.--Ss = 0.008
Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.056

Gutter Depression-Inches-- = 0.954
Manning’s ‘N = 0.016

. ' Flow-CFS--Q = 21.500
SPREAD-Ft.--T = 44 .789

Average Velocity-V-fps = 2.663

FLOW in Gutter-CFS--Q = 2.040

¥ Flow in Gutter-CFS--Eo = 9.488
Velocity of Flow in Gutter-fps = . Py 5 b
Depth at Curb Line-Inches--d = 5118



ca*o
ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

02-11-1998
PROJECT NAME- AontPern /Rutteor TRACS NO. -
HIGHWAY NAME- - DESIGNER - _ TE&
LOCATION - I3F Aye £ Grisvels ,44:5,, CHECKER - JGeT PAGE

Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G = 0.110

Roadway Cross-Slope-Ft./Ft.--Sx = 0.020

Shoulder Width-Ft.-- = 10.000

Shoulder Slope-Ft./Ft.--Ss = 0.020

Gutter Width-Ft.--W = 1.420

Gutter Slope-Ft./Ft.--Sw = 0.056

Gutter Depression-Inches-- = 0.954

Manning’s 'N = 0.016

Flow-CFS--Q = 7.000

SPREAD-Ft.--T = 22.484

Average Velocity-V-fps = 1.375

FLOW in Gutter-CFS--Q = 1,211

% Flow in Gutter-CFS = 17.301

Velocity of Flow in Gutter-fps = 1.850

Depth at Curb Line-Inches--d = 6.009

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q = 7.000

Gutter Velocity at INLET-fps = 2.059

GUTTER FLOW at INLET-CFS--Q = 1.563

Depth at INLET Curb Line-Inches--d = 7.892

Local Gutter Depression-Inches = 2.000

Length of opening: TOTAL Intercept--Ft. = 15.783

Capture Ratio -- CURB OPENING = 0.766

LENGTH Efficiency Q (Captured) Q (By-Pass)

3.083 0.324 2.266 4.734
6.583 0.621 4.350 2.650
9.583 0.814 5.698 1.302
13.583 0.971 6.798 0.202
20.583 1.000 7.000 0.000
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PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 24, 1998
Catch Basin #1
Connector Pipe Hydraulics
Northern/Orangewood Storm Drain Project

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Bigmeter {(feet)...ccivssswsssnsnsnsnsnssinss s 1.25
=FHWA Chart Number (1,2 OF 3) cu:csssmsrsnsoonsmaosmnsseas 1
Scale Number on Chart (Type of Culvert Entrance)........ i
Manning's Roughness Coefficient (n-value)............... 0.0120
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feeb)..c.icimomimsmeswsnssemenmsaim o ow ws s 35.0
Calvert Slope (feet per fook) . iccssvinsnsmaponsimanomon v 01315

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (Et) (ft) (fps)
0.9 0.00 0.50 =3 Tl 0:16 0:37 0.16 973
0.9 0.37 0.50 ~3 T 0.16 .37 0.16 e T3

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 24, 1998
Catch Basin #2
Connector Pipe Hydraulics
Northern/Orangewood Storm Drain Project

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet) .......... ...t iinenennnnnn 1.25
FHWA Chart Number (1,2 OF 3) ...t ittt enenneanoeennnnnn 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0120
Entrance Loss Coefficient of Culvert Opening.::..:: ... 0.50
CHIVEEE TEATER. (FEBE) s ewn 26 Fa G T s R dumbnd o wle oS des 42.1
Culvert Slope (feet per foot).......... ... ... ienann. 0.1098

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Qutlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (£t) (ft) (ft) (fps)
5.4 0.00 1 .62 -2.83 0.42 0.94 0.42 14 .92
5.4 0.94 1.62 ~2.83 0.42 0.94 0.42 14 .92

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 24, 1998
Catch Basin #3
Connector Pipe Hydraulics
Northern/Orangewood Storm Drain Project

PROGRAM INPUT DATA:

DESCRIPTION VALUE
ERIVErE DIamster (Eeall] « : cowm ansm o s s amwsm e o L s s sm e 2.50
FHWA Chart NUMber (1,2 OF ) . e cmowoiomsnsmsosssnsesen i
Scale Number on Chart (Type of Culvert Entrance)........ 0
Manning's Roughness Coefficient (n-value)............... 0.0120
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Iengbh (feel) cvvecvme smme vimom sms maes e s e s s 62.3
Culvert Slope (Teet pel Fook) -: vows s ouis 508 s e 20 8 9 aee 0.0492

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (L) (fr) (£L) (fps)
43 .6 6.26 4.81 5.63 1.16 2.20 2.50 8.88

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 24, 1998
Catch Basin #4
Connector Pipe Hydraulics
Northern/Orangewood Storm Drain Project

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet).......vuiiimin i innnnennnnnn 2.50
FHWA Chart Number (1,2 OF 3) i ittt e et et et et teeeeanns 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0120
Entrance Loss Coefficient of Culvert Opening............ 0.50
CHlTert Tenghh, (ESBE) c.cs.cai i 5 x v o 5 suh sive =816 Fis sis Sod 5hs oas 518 s 5 41.8
Culvert Slope (feet per foobt).......ccvcnevrcscscossacnns 0.0069

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth  Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
21.8 3.54 2.46 3 .81 1.38 1..59 2.50 4 .44

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 24, 1998
Catch Basin #5
Connector Pipe Hydraulics
Northern/Orangewood Storm Drain Project

PROGRAM INPUT DATA:

DESCRIPTION VALUE
ulvert Digmelelr ATeBE) . vs vevdswsm s sy wises 8 »is s 4w im0 5 1.50
FHWA. Chart Nambe® (1.2 OF Bl cmisusial &bt sn s me s 5l o il
Scale Number on Chart (Type of Culvert Entrance)........ a
Manning's Roughness Coefficient (n-value)............... 0.0120
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Lengbh (TEBE) s su s sw s o s srem s &6 s e s e = b 42.7
Culvert Slope (feet per Fook) scccsssssssnssinsmsesmsmsss 0.0206

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control L) {Et) tEt) (fps)
7.5 3.13 Ead3 2..85 0.7L 1.06 1.50 4.24

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 24, 1998
Catch Basin #6
Connector Pipe Hydraulics
Northern/Orangewood Storm Drain Project

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameber (Fegbliisssnsines s sveris rras possvnee pus 2.00
FHNA Chart Number (1,2 OF 3} . e oe omee s e o s e e 1
Scale Number on Chart (Type of Culvert Entrance)........ i
Manning's Roughness Coefficient (n-value)............... 0.0120
Entrance Loss Coefficient of Culvert Opening............ 0.50
Calvert Length (feet) ... ..ccvccvciinsasnarvencssannnnsenns 65.5
Culvert Slope (feet Per FOOL)f . :cavassvussmasawssamsayas 0.0609

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Qutlet Velocity
(cfs) (ft) Control Control (£t) (£t) (ft) (fps)
9.4 8.23 1.62 4 .55 0:53 1.10 2.00 2.99

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 24, 1998
Catch Basin #7
Connector Pipe Hydraulics
Northern/Orangewood Storm Drain Project

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feet) ....... ... innnnnn. 2.00
FHWA Chart Number (1,2 O 3) e ws ss s o s ssmsn s es @ mes s s 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0120
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet)......ciiiiiiinircrennrecccnccenans 42.6
Culvert Slope (feet per foot) ........ ..., 0.0050

e e PP —

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control {EE) (ft) CELR) (fps)
9.3 2.94 .61 2.99 1.04 109 2.00 2.96

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 24, 1998
Catch Basin #7a
Connector Pipe Hydraulics
Northern/Orangewood Storm Drain Project

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (EBeh) .. .o we s wiwysnion g se b ws s e ors s 2.00
FHWA Chart NumbeYr (1.2 OF 3] e s as s ansss s sle 50 e s0s 505 we 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0120
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet) ... ... ...ttt 42.6
Culvert Slope (feet per Fook) ccuw aw s vw s s s 205 i s oo vin » 0.0050

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)
73 322 1.39 o T 0.89 0.96 2.00 2.32

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 24, 1998
Catch Basin #8
Connector Pipe Hydraulics
Northern/Orangewood Storm Drain Project

PROGRAM INPUT DATA:

DESCRIPTION VALUE
nlvert Diameter Heok) v :sivrvevsssnsssms mssisieswswss 1.50
FHWA: Chart Number (1,2 O 3i:ssisus s st wshiasvinissnsusi 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0120
Entrance Loss Coefficient of Culvert Opening............ 0.50
chlyvert Length (feal)  cviasvewaswmsnimsmsloswsiosm o o pms s is 66.1
Ciulvert Slope (feet per foOt)iinisivsninimivswamamse vimss 0.0039

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) {(ft) Contxroel Control- (ft) (ft) {(EL) (fps)
4.6 2.79 1.22 2.80 0.87 0.82 1.50 2.60

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 24, 1998
Catch Basin #9
Connector Pipe Hydraulics
Northern/Orangewood Storm Drain Project

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvert Diameter (feel) .. ccusscsnswcnswrmesencwssisses 250
FBEBWA Chart Numbery {1;2Z O 3) . cscasiosssnsssmsesssssesssis 1
Scale Number on Chart (Type of Culvert Entrance)........ 1
Manning's Roughness Coefficient (n-value)............... 0.0120
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length (feet) ... ...t it iiiaeeenn 134.5
Culvert Slope (feel per Fook) . s cippwsn snvasbagosams wass 0.0050

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control {£E) (ft) (ft) (fps)
151 2:83 1.92 2.53 123 133 258 32.08B

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #3314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

February 24, 1998
Catch Basin #10
Connector Pipe Hydraulics
Northern/Orangewood Storm Drain Project

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Culvery Dianerey (Feat) . i 559 9800 6 05 308 50 508 28 508 800 5080 8 0 3 38 0 5 1.25
FHWA Chart Number (1,2 OF 3) . i it ittt ettt ee e esaeannnnns 1
Scale Number on Chart (Type of Culvert Entrance)........ i1
Manning's Roughness Coefficient (n-value)............... 0.0120
Entrance Loss Coefficient of Culvert Opening............ 0.50
Culvert Length. NTeBhl ik su s wei v vm sl 550 v w655 Sl wib s S e o0 32.6
Culvert Slope (fest per FOOt) s ci. s sasssininns oo s on sis o 0.0053

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet

Rate Depth Inlet Outlet Depth Depth Outlet Velocity
(cfs) (ft) Control Control GEE} (ft) (£t} (fps)
6.8 0.00 2.06 2.040 1.25 1..05 L25 5.54
6.8 125 2.06 2.10 1.25 L. 05 1.25 5.54

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 5629 FM 1960 W., #314, Houston, TX 77069
(713) 440-3787. All Rights Reserved.



Wooa Parer Associales Inc

Catch Basin Connector Pipe Hydraulics

Normall  D/S invert Inlet Oulet

Pipe Invert at D/S Invert D/S Invert Critical Elev+Normal/ Inlet Qutlet  Control Control Difference Difference

Lateral Dia.  Pipe Catch Invert Slope Topof Topof Gutter Gutter D/SHGL D/SHGL D/SHGL basedon basedon Depth Critical Depth Length of Lengthof Tailwater Tailwater Control Control HWElev HWElev Controlling (gutter-HW (gutter-HW
CB # Pipe No. Q (cfs) Q(cms) (mm) Dia.(in) Basin(m) (ft) (m/m) Curb(m) Curb(ft) (m) (ft) Control Elev(m) Elev.(ft) Slope(m) Slope (ft) (ft) (ft) Pipe (m) Pipe (i) (ft) (m) HW (ft) HW (it) (ft) (ft) HW elev) (ft) elev)(m) CB#
1 L1 0.9 0.025] 381 15 335.038] 1099.21] 0.1315] 336.105] 1102.71] 335953] 1102.21 Pipe 333.150]  1093.01 333.635 1094.60 0.37 1094.97 10.669 35.00/ -1.59] -0.522 0.50 -3.77 1099.71] Not Valid|  Inlet Control 2.50] 0.763 1
2] L2 5.4 0.153] 381 15 335.038] 1099.21] o01098] 336.105] 1102.71] 335.953] 110221 Pipe 333.150| 1093.01 333.630 1€94.59 0.94 1095.53 12.829) 42.09 -1.57 -0.517 1.62 -2.83 1100.83] Not Valid| Iniet Control 1.38] 0.421 2
3 L3 436 1.235] 762 30 334.567 1097.66] 0.0492] 336.876] 1105.24| 336.724] 1104.74 Pipe 335.540]  1100.85) 333.632 1094.59 2.20 1096.79 18.997 62.33 6.26 2.054 4.81 5.63 1102.47 1103.29] Outlet Control 1.45 0.441 3
4 L4 218 0617] 762 30 335.291| 1100.04] 0.0069] 336.876| 1105.24| 336.724| 1104.74 CB #3 336.283]  1103.29] 335.203 1099.75 1.59 1101.34 12.731 41.77 3.54 1.183 2.46 3.81 1102.50]  1103.85| Outlet Control 0.89 0.272 4
5 LS 7.5 0.212] 457 18 335.557| 1100.91] 0.0208] 336.776| 1104.91| 336.624| 1104.41 CB #6 336.243|  1103.16 335.288 1100.03 1.06 1101.09 13.029 4275 3.13 1.028 1.73) 2.85 1102.64 1103.76] Outlet Control 0.65 0.198 5
6 L6 9.4 0.266] 610 24 334.856| 1098.61] 0.0609| 336.780] 1104.92| 336.628] 1104.42 Pipe 336.150] 1102.85 333.641 1094.62 1.10 1095.72 19.954 65.47 8.23 2.701 1.62 4.55 1100.23 1103.16| Outlet Control 1.26 0.385 6
7 L7 9.3 0.263] 610 24 336.249] 1103.18] 0.0050| 337.479] 1107.21| 337.327| 1106.72 Pipe 337.080] 1105.91 336.184 1102.97 1.09 1104.06 12.976 4257 2.94 0.964 1.61 2.99 1104.79 1106.17| Outlet Control 0.55 0.167 7
7a L7a 7.3 0.207] 610 24 336.119] 1102.75] 0.0050| 337.467| 1107.18] 337.315| 1106.68 Pipe 337.037| 1105.76 336.054 1102.54 0.96 1103.50 12.976 42.57 3.22 1.058 1.39 337 1104.14 1105.92| Outlet Control 0.75) 0230 7a
8 L8 46 0.130] 457 18 336.347| 1103.50] 0.0039] 337.566| 1107.50] 337.414] 1107.00, Pipe 337.120] 1106.04 336.268 1103.24 0.87 1104.11 20.136 66.06 2.79 0917 1.22 2.8 1104.72 1106.30| Outlet Control 0.70 0.214 8
S LS| 15.1 0.428 762 30 336.461| 1103.87| 0.0050| 337.680| 1107.87| 337.528| 1107.38 MH 337.120| 1106.04 336.256 1103.20 1.31 1104.51 41.000 134.51 2.83 0.930 1.92 2.53 1105.79 1106.40] Outlet Control 0.97 0.296 9
10| L10) 6.8 0.193] 381 15 336.116| 1102.74] 0.0053| 337.335] 1106.74] 337.183] 1106.24 MH 334.818] 1098.48 336.063 1102.57 1.25 1103.82 9.930, 32.58 -4.09 -1.341 2.06 2.1 1104.80 1104.84] Ouitlet Control 1.40 0427] 10

g:\northern phl\Catct Sasin Hydrav!.-s

2/24/95; B:51 AM
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APPENDIX II1

CORRESPONDENCE AND MINUTES OF MEETINGS
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PAGE10F €
DATE: 2 /4. o5
TIME:
T0: Oy SrFer FAXNO: 506~ 420 /
COMPANY:
F/on-1C
~ FROM: UM@ “Thteson) JOB NO.: ?4/53'01

PROJECT: /Ua/‘%ﬂ‘/l/ /a”"'& reroos/

COMMENTS:

Ofen, |
WA&//J - & C'ﬂ/oy a/ 6’0475414“4 ﬁa
Y 'o c_/ ya Sbaué/4{ga e recerwsin - 4 60,1:9
of e ?J/ eVl ew meefmﬁ Lrauretes i 7Re
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a copy to: _ O hard copy to follow in mail

Wood, Patel & Associates, Inc. ¢ 1550 East Missouri, Suite 203, Phoenix, Arizona 85014 ¢ (602) 234-1344 ¢ Fax (602) 234-1322
E-Mail: woodpati@netzone.com




Northern and Butler Storm Drains Sub Phase "A"

Contract FCD 94-12 Phase |l

List of Contacts

W/P JOB NO.:

02/04/98
94153.0

Company

Contact

Phone Number

Address

Arizona Public Service CO

Ms. Phyllis Stuart

602-493-4401

P.O. Box 53933
Mail Station 4618
Phoenix, Az 85072

AT&T

CHC Engineering Inquiry

2535 E. 40th Ave
Room C-18
Denver, CO 80205

Cox Communications

Ms. Angie Hardesty

602-352-5860

115 N. 51st Ave
Phoenix , Az 85043

[El Paso Natural Gas

Mr. Bill Ward

~ 602-438-4221

7815 S. 48th Street
Phoenix, Az 85044

MCDOT

Kent McLain

602-506-8623

2901 W. Durango St.
Phoenix, Az 85009

Salt River Project

Rosalie Quintana

602-236-0695

P.O. Box 52025
Mail Station WvS208
Phoenix, Az 85042

Southwest Gas Corporation

Robert Sprague

602-484-5343

9 S. 43rd Ave
Mail Station 52075
Phoenix, Az 85072

[SRVWUA

Mr. Bob Maurer

602-236-2962

P.O.Box 52025
Mail Station PAB106
Phoenix, Az 85072

US West Communications

Bob Friess

602-630-5473

10220 N. 25th Ave, Ste.110

Phoenix, Az 85021

g:\northernPhi\contacts.wb2




RICKER ¢ ATKINSON ¢ McBEE & ASSOCIATES, INC.
RECEIVED

Geotechnical Engineering o Construction Materials Testin '
e grmeenn3 FEB 6 - 1998

WOOD, PATEL &
ASSCCIATES

R-A-M

February 2, 1998
To: . Warren- FCDMC
From: Kenneth L. Ricker, P.E./Ricker, Atkinson, McBee & Associates, Inc.
Fax: 506-4720

Subject: Use of Cast-In-Place Concrete Pipes R.A.M. Project No. G01522
Northern/Orangewood Storm Drain Project
Phase I1A '

We understand that cast-in-place concrete pipe may be considered for use in the area of our Test
Borings 11, B3, 12, 13 and 14. Some of these test borings encountered a layer of silty sand which
may cave if cut steeper than 1H:1V. The clayey sand deposit encountered at or somewhat above
anticipated invert grade contains gravel and cobble size material and is moderately cemented. The
presence of gravel and cobble size material will make the excavation along the bottom of the pipe
irregular. The cementation and the cobble content may make excavations with the round bottom
backhoe bucket slow and difficult to accomplish.

If you have any questions, please do not hesitate to call.

Respectfully submitted,
RICKER, ATKINSON, MCBEE & ASSOCIATES, INC.

By: Kenneth L. Ricker, P.E. Reviewed by: Charles H. Atkinson, P.E.

/nk
cc: Wood-Patel (1)

l 2105 South Hardy Drive, Suite 13, Tempe, AZ 85282 e Telephone (602) 921-8100 e Facsimile (602) 921-4081




l WOOD/PATEL
CrviL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS
l Darrel E. Wood, PE., RLS. MEETING MINUTES
Ashok C. Patel, PE., RL.S.
’ James S. Campbell, PE.
Gordon W, R. Wark, PE. DATE: February 2, 1998
I. Thomas R. Gettings, R.L.S.
i Bruce Friedhoff, PE. .
Scort A Nelson, RLS. SUBJECT: Northern/Orangewood Phase II
Richard L. Hiner, PE. Northern & Butler Storm Drains, Sub-Phase “A”
I Fredrick K. Schneider, PE. WP#94153.02

Timothy A. Huval, PE.
Michael . Sexton, R.L.S.

Jack K. Moody, PE.  ATTENDEES: RW Shobe, FCDMC
l Leslie J. Kland, PE. Olin Sutton, FCDMC
Sart Stcstley RS Richard Harris, FCDMC
o Ash Patel, Wood/Patel /(
James Taillon, Wood/Patel d@
RE: 90% Review Comments
1. Olin Sutton presented Wood/Patel with his comments and they were reviewed. There

are a number of utilities on the plans which call for relocation by others. RW
indicated that Olin was to contact the relevant utilities to coordinate these relocations.
Wood/Patel is to provide Olin with contacts for utilities in the area. Wood/Patel will
also provided a sketch for recommended relocation of SRP irrigation lines and Olin
will present those to SRP for their plan preparation. RW also indicated that Olin was
to contact El Paso Natural Gas and indicate that any measures required to protect their
16" gas line in Northern Avenue during this construction will be their responsibility.
Whether those measures are to occur prior to construction or during construction is
up to El Paso.

2. Richard Harris presented his comments. He indicated that the water lines in previous
projects have had line breaks in the construction area. There were also locations
where valve spacing was excessive for the project construction limits, so additional
valves were required. It was decided that Wood/Patel would add valves that may be
required and indicated that these are potential valve shut off locations. Wood/Patel
will also need to add to this item to the special provisions. Also any water line shut-
downs need to be made by the affected municipality. The Contractor is not to shut-
down water lines at any time.

3. Richard Harris indicated that he had arrived at pipe costs that were higher than those
which Wood/Patel was showing on the bid tabs. Wood/Patel will review these
numbers and verify them with contractors.

4, There is a potential for ADOT to utilize the excavated basin material. If this is the
case, ADOT will stockpile the top two feet of topsoil onsite and utilize the remaining
excavation. Wood/Patel will adjust their quantities of excavated material to allow for
additional over-excavation of two feet in the basin bottom so the topsoil can be re-
utilized on the basin bottom.

Wood, Patel & Associates, Inc. * 1550 East Missouri, Suite 203, Phoenix, Arizona 85014 ¢ (602) 234-1344 ¢ Fax (602) 234-1322




5. Wood/Patel will need to submit these plans to ADOT for review and approval for a
permit and ADOT will be asked if any additional safety requirements for the outlets
into the channel will be required.

6. RW Shobe will provide Wood/Patel with a new flood control district contract number
which will need to be modified on all sheets. The structural plans for the junction
structures will require an additional cross section. Wood/Patel will coordinate this
issue. RW Shobe will provide any additional comments to Wood/Patel as they become
available. Wood/Patel indicated that they have received verbal comments from the
City of Peoria on a 90% review plans.

cc: Attendees

MEMOS94153.02-3




' WOOD/PATEL

Crivil ENGINEERS * HYDROLOGISTS * LAND SURVEYORS

Darrel E. Wood, PE., R.L.S.
Ashok C. Patel, PE., R.L.S.

James S. Campbell, PE.

Gordon W. R. Wark, PE.
Thomas R. Gertings, R.L.S.

MEETING MINUTES

Bruce Friedhoff, RE.  DATE: January 30, 1998
Scott A. Nelson, R.L.S.
Richard L. Hiner, PE.
' Fredrick K. Schneider, PE.  SUBJECT: Northern/Orangewood Phase 11
Mﬁhmo;*;y ;: Huvalli i’ls’- Northern & Butler Storm Drains, Sub-Phase “A”
]ack'K. Moo’dy,‘ PE WP#94153.02
Leslie J. Kland, PE.
, Cal Siuerley, RLS.  ATTENDEES: Mike Lopez, FCDMC
Curts L. Brown, PE. Richard Harris, FCDMC :
RW Shobe, FCDMC /[
Ash Patel, Wood/Patel @
James Taillon, Wood/Patel J
RE: Peoria Basin & Butler Avenue Storm Drain

Peoria Detention (Surge) Basin

The District asked Wood/Patel to explain the modeling of the Peoria Basin. They are
concerned with whether or not the storm drain model is using the peak elevation in the

_ basin for storage. Wood/Patel’s response was that a number of analysis of this basin

were preformed at the early stages of the system analysis with input from Amir
Motamedi of the FCDMC. Based on this analysis and discussions, it was determined
that the basin would be modeled as an offline basin. Wood/Patel verified that the
water surface elevation shown on the plans for the basin is the peak elevation based
on the storm drain hydraulics.

Conclusion: The District was satisfied with Wood/Patel’s explanation and that there
was no need to do any additional work. Mike may look into available literature for
his curiosity.

The Districts second comment was concerning the 87" Avenue and Butler. There are
several inlets, each with their own storm drain lateral pipe tying into the proposed
system. The FCDMC was concerned that these storm drains could be combined to
reduce the number of laterals. Wood/Patel indicated that there are several reasons for
these laterals. The hydraulic gradeline is very close to the surface and there are two
existing sanitary sewer lines that the laterals have to avoid. This provides very little
cover for the laterals. In order to combine them, the laterals would have to be up-
sized, either creating a conflict with the existing sanitary sewer or resulting in an
hydraulic gradeline which is about the gutter elevation. The District would like
Wood/Patel to check and see if it could possibly be eliminated one of those laterals by
up-sizing one of the laterals. Wood/Patel will review this option.

Wood, Patel & Associates, Inc. * 1550 East Missouri, Suite 203, Phoenix, Arizona 85014 * (602) 234-1344 * Fax (602) 234-1322




3. The third item of concern is that Wood/Patel had indicated a cast-in-place pipe
adjacent to the basin and along the SRP transmission line corridor. The District would
like the plans to reflect RGRCP pipe in these locations and for the specs to indicate
cast-in-place pipe as an alternative. The space should also require up-sizing the lines
in these locations by 6" to account for a higher value with cast-in-place pipe.
Wood/Patel will make this revision.

cc: Attendees
MEMOS\94153.02{30




WOOD, PATEL & ASSOC., INC.
Civil Engineers, Hydrologists, Land Surveyors

1550 East Missouri, Suite 203

Phoenix, AZ 85014

(602) 234-1344  FAX 234-1322

TO: Flood Control District of Maricopa County

LETTER OF TRANSMITTAL

DATE: January 27, 1998

JOB NO.

94153.02

ATTENTION: Richard Harris

RE: Northern/Orangewood Storm Drain

Northern & Butler Sub-Phase A

2801 West Durango Street

90% Storm Drain Hydraulics

Phoenix, Az 85009

WE ARE SENDING YOU @ Attached

O Under separate cover via PICK-UP the following items:

O Conceptual drawings O Design Plans (11x17) O Plans (Full Size) O Bluelines O Specifications
O Copy of letter O Drainage Report - @ Other :_See Below

COPIES DATE NO. DESCRIPTION
1 1 Diskette with Storm Drain Hydraulics & Catch Basin Hydraulics

1

60% Review Comment Responses

1

Bluelines of Existing Northern Avenue Storm Drain Downstream

- eE

THESE ARE TRANSMITTED as checked below:

O Approved as submitted O Approved as noted

® As requested ® For review and comment

| REMARKS:.

O For approval
' O For your use

i
i
i

COPY TO: Project File

SIGNED: James Taillon

|

FCDMC Trans.DOC




WOOD, PATEL & ASSOC., INC.
l Civil Engineers, Hydrologists, Land Surveyors
1550 East Missouri, Suite 203

Phoenix, AZ 85014

(602) 234-1344 » FAX 234-1322

TO: Flood Control District of Maricopa County

LETTER OF TRANSMITTAL

DATE: January 21, 1998 JOB NO. 94153.04

ATTENTION: Richard Harris

RE: Northern/Orangewood Storm Drain

Northern & Butler Sub-Phase A

2801 West Durango Street

90% Storm Drain Hydraulics

Phoenix, Az 85009

O Drainage Report

WE ARE SENDING YOU @ Attached O Under separate cover via PICK-UP the following items:

O Conceptual drawings O Design Plans (11x17) O Plans (Full Size) O Bluclines O Specifications -
O Copy of letter

® Other :_See Below

COPIES

DATE

NO.

DESCRIPTION

1

1

Diskette with Storm Drain Hydraulics

1

60% Review Comment Responses

O For approval
O For your use

THESE ARE TRANSMITTED as checked below:

O Approved as submitted O Approved as noted

® As requested

® For review and comment

REMARKS:.

COPY TO: Project File

SIGNED: James Taillon

iMC Trans.DOC




|
WOOD, PATEL & ASSOC., INC.
l, Civil Engineers, Hydrologists, Land Surveyors
1550 East Missouri, Suite 203
Phoenix, AZ 85014
(602) 234-1344 + FAX 234-1322
l TO: _City of Glendale

LETTER OF TRANSMITTAL

DATE: January 14, 1998 JOB NO. 94153.02

ATTENTION: Dan Sherwood

RE: Northern/Orangewood Storm Drain

Northern and Butler Storm Drains Sub-Phase A

5850 W Glendale Ave

90% Plan Submittal

Glendale, Az 85301

O Copy of letter ® Drainage Report

O Conceptual drawings ® Design Plans (11x17) @ Plans (Full Size)

WE ARE SENDING YOU ® Attached O Under separate cover via PICK-UP the following items:

® Bluelines ® Specifications
® Other : Special Provisions , Cost Estimate, Bid Schedule

COPIES DATE NO.

DESCRIPTION

1 34

90% Full Size Blueline Plans

1

Half Size Plans

1

Drainage Report

Special Provisions

Cost Estimate

Bid Schedule

THESE ARE TRANSMITTED as checked below:

O For approval

O For your use O As requested

O Approved as submitted

O Approved as noted
® For review and comment

REMARKS:.

COPY TO: Project File, FCDMC

SIGNED: James Taillon

'nc Trans.DOC




WOOD, PATEL & ASSOC., INC.
Civil Engineers, Hydrologists, Land Surveyors
1550 East Missouri, Suite 203

Phoenix, AZ 85014

(602) 234-1344 - FAX 234-1322

TO: City of Peoria

LETTER OF TRANSMITTAL

DATE: January 14, 1998 JOB NO. 94153.02

ATTENTION: Burton Charron

RE: Northern/Orangewood Storm Drain

8401 W Monroe Street

Northern and Butler Storm Drains Sub-Phase A
90% Plan Submittal |

Peoria, Az 85345

WE ARE SENDING YOU @ Attached

O Copy of letter ® Drainage Report

O Conceptmal drawings ® Design Plans (11x17) @ Plans (Full Size)

O Under separate cover via PICK-UP the following items:

® Bluelines ® Specifications
® Other : Special Provisions , Cost Estimate, Bid Schedule

COPIES DATE NO.

DESCRIPTION

1 34

90% Full Size Blueline Plans

34

Half Size Plans

Drainage Report

Special Provisions

Cost Estimate

Bid Schedule

THESE ARE TRANSMITTED as checked below:

O For approval

O For your use O As requested

O Approved as submitted

O Approved as noted
® For review and comment

REMARKS:..

COPY TO: Project File, FCDMC

—

SIGNED: James Taillon

'MC Trans.DOC




WOOD, PATEL & ASSOC., INC. LETTER OF TRANSMITTAL
Civil Engineers, Hydrologists, Land Surveyors
1550 East Missouri, Suite 203 DATE: January 14, 1998 JOB NO. 94153.02
Phoenix, AZ 85014 ATTENTION: RW Shobe
(602) 234-1344 « FAX 234-1322 RE: Northern/Orangewood Storm Drain
TO: Flood Control District of Maricopa County Northern and Butler Storm Drains Sub-Phase A
2801 West Durango Street 90% Plan Submittal
Phoenix, Az 85009

WE ARE SENDING YOU ®© Attached O Under separate cover via PICK-UP the following items:

O Conceptual drawings ® Design Plans (11x17) ® Plans (Full Size) ® Bluelines ® Specifications
O Copy of letter ® Drainage Report ® Other : See Below
COPIES DATE NO. DESCRIPTION
-6 34 Full Size Bluelines
2 34 Half Size Plans
6 Design Report
4 Special Provisions
4 Bid Tabs & Engineers Estimate
1 Northern Ave Downstream Plans (per review comment)
1 60% Review Comments and Responses
THESE ARE TRANSMITTED as checked below:
O For approval O Approved as submitted O Approved as noted
O For your use ® As requested ® For review and comment
REMARKS:.
Separate submittals have been made to the cities of Peoria and Glendale.
COPY TO: Project File SIGNED: James Taillon

IMC Trans. DOC




WOOD/PATEL
\ CIviL ENGINEERS * HYDROLOGISTS ® LAND SURVEYORS
Dartel E. Wood, PE., RLS. MEMORANDUM

Ashok C. Patel, PE., R.LS.
James S. Campbell, PE.
Gordon W, R. Wark, PE.

l Thomas R. Gertings, RLS. DATE: January 5, 1998
Bruce Friedhoff, PE.
Scott A. Nelson, R.L.S.
Richard L. Hiner, RE. TO' R W ShObe, PE
Fredrick K. Schneider, PE. FCDMC
l Timothy A. Huval, PE.
Michael J. Sexton, R.L.S.
ek Moudy 75, FROM: Ash Patel, P.E.
Leslie J. Kland, PE. Wood, Patel & Associates, Inc.
' Carl Sitterley, RL.S.
Curtis L. Brown, PE. .
RE: Northern-Butler Storm Drain
Sub-Phase “A”
l 60% Submittal Comments
Project #94153.02

Contract FCD 94-12, Phase 11
Hydraulics

Comment No. 2. For segments of the storm drain which are not flowing full, the estimation
of flow velocity (and related head losses) in the hydraulic analysis should be revised. To
simplify the velocity estimation, the equivalent depth derived from a diameter which has been
calculated to create full flow, and related equivalent area, can be applied to the continuity
equation to obtain velocity.

Responses: The recommended flow type for storm drain is pressure flow by Drainage Design
Manual for Maricopa County, AZ. Volume II - Hydraulics. However, two open flow

situations exist in the Northern-Butler storm drain system.

The first one is located in the Northern Avenue system between the AFF Outfall Channel and
91* Avenue. The reason why this open flow occurs is that the capacity of the existing pipe
(1524 mm diameter) is significantly larger than the design flow. Accordingly, the existing pipe
is kept significantly under-utilized. This condition was intentionally created based on value
engineering and cost effectiveness in the Concept/Routing Phase of this project. The hydraulic
grade line for open channel flow is assumed to be the sum of the invert elevation plus the pipe
diameter, which is a conservative estimation.

The second open flow situation is located in the Butler Drive system between the AFF Outfall
Channel and 87" Avenue. In order to avoid upstream utilities conflicts, the downstream storm
drain pipe is oversized (1219 mm diameter) to keep the hydraulic grade line below certain
elevation which causes open channel flow in the pipe of the AFF Outfall Channel to 91*
Avenue. Again, an oversize pipe was intentionally selected during the Concept/Routing Phase
of this project.

For these reasons, it is recommended that Wood/Patel continually use the approach to analyze
storm drain hydraulics previously approved by the District for this Sub-phase “A”.

memos-94153-02-shobe-1-5

Wood, Patel & Associates, Inc. * 1550 East Missouri, Suite 203, Phoenix, Arizona 85014 ¢ (602) 234-1344 « Fax (602) 234-1322




FAX TRANSMITTAL

WOOD/PATEL PAGE10F3
ASSOCIATES

Civil Engineers
Hydrologists
Land Surveyors

DATE: January 2, 1998

TIME: 9:07 AM
TO: RW Shobe
COMPANY: FCDMC
FAX NO.: 506-4601
FROM: James Taillon
PROJECT: Northern/Orangewood Ph II JOB NO.: 94153.02

SUBJECT: Temporary construction Easement

COMMENTS:

RW,

Per our discussion this morning, | am sending you a copy of the

sheets for Butler Drive between 89" Ave. and 87" Ave. As shown on -

plans, we are requesting a 6.096 m (30 foot) Storm Drain Easement.

In order to remove and replace the existing concrete lined irrigation “v”

ditch which parallels this alignment, we will need an additional 3 m

(10 foot) Temporary Construction Easement immediately to the south *

of the storm drain easement.

Thank You,

James Taillon

CC. File

WOOD, PATEL & ASSOCIATES, INC. ¢ 1550 E. Missouri ¢ Suite 203 » (602) 234-1344 » FAX 234-1322
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WOOD/PATEL fax transmittal

CIVIL ENGINEERS ® HYDROLOGISTS ® LAND SURVEYORS

PAGE 1 OF
DATE: /22297
TIME:
T0: 4/ SHO8E FAXNO: 50¢- 400/
COMPANY: v/
FROM: arsms Jarecorv JOBNO.: 24/53,02

PROJECT: /V df’%ﬁff'//;/O/ t/f(?;/chn’r/ /77 /; /

COMMENTS:

LA
AAtrtetad are  =pecial foroviswms For  CLR2
e levit) fer cows povica,
~ Tk i,

=5 aA

@ copy to: . Le O hard copy to follow in mail

Wood, Patel & Associates, Inc. ® 1550 East Missouri, Suite 203, Phoenix, Arizona 85014 ¢ (602) 234-1344 * Fax (602) 234-1322
E-Mail: woodpati@netzone.com




' WOOD/PATEL

COMMUNICATION RECORD
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Fax 234-1322
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DEC-16'97(TUE) 13:29  CITY OF PEORIA ENG. 602 412 7211

City of Peoria

P. 001

FAX COVER SHEET

pate: | \ | \,_\2»"1

TOTAL NUMBER OF PAGES BEING SENT (INCLUDING COVER SHEET)j:

DELIVER TO:
FIRM NAME: FAX NUMBER:
SENDER NAME: B@Jw\ Q VS Sawn

PHONE NUMBER: (602) A\2L-121D

FAX NUMBER: (602) &s p. —I,z Ls i

COMMENTS : C — "v«

. avkesrs

N2 Wenr Monroe Street, Pooria, Arizona 833

45

n_____
U%/%Wjﬂ,

IF THIS DOCUMENT IS INCOMPLETE OR ILLEGIBLE, PLEASE

SENDER

CONTACT THE




l

RECEIVED
DEC 0 8 1997

WOO0D, PATEL &
ASSOCIATES

Harding Lawson Associates LETTER OF TRANSMITTAL
Infrastructure, Inc.
lEngineering, Planning &
Construction Services
To: James Taillon Date: December 5, 1997
WOOD/PATEL Project:  Northern/Orangewood

1550 East Missouri, Suite 203

Our No: '400‘—{9 . I

Phoenix, AZ 85014

VIA: Delivary

We are enclosing:

Copies to: file

No. of DWG. or Other
Copies Number Title or Description, Remarks
1 2 Sheets 1/2 Size plans for the junction structures.
Remarks:

Fagl Jalagl, P.E. /

234 North Central Ave., Suite 600
Phoenix, Arizona 85004
Tel: (602)252-4105
Fax: (602)252-4162




EL PASO .
NATURALGAS RECEIVED
DECTU 51997
December 2, 1997 N ssociATES "

Mr. Quenton Lindstrom

Wood, Patel & Associates, Inc.
1550 East Missouri, Suite 203
Phoenix, Arizona 85014

Re: R/W 970441 - Encroachment: Maricopa
County Fiood Control District-Northern/
Orangewood Storm Drain; Agua Fria

Line (2215) M.P. 3. Maricopa County, AZ

Dear Mr. Lindstrom:

We have completed our review of the plans for the captioned project. The Maricopa County
Flood Control District is proposing to construct it Northern/Orangewood storm drain paralleling
our 16-inch high pressure natural gas pipeline from 91% Avenue to 83" Avenue. The
construction of the storm drain will affect our facilities in the Sz of Section 34, Township 3
North, Range 1 East.

We have no objection to the County’s storm drain being installed as shown on the plans,
provided, however, the County or its contractor(s) adhere to the safety construction
requirements concerning our facilities which are as foliows:

1. The drawings show the construction of the storm drain to be from 2 to 3 meters from
our gas pipeline. Because of the depth of the ditch for the new drain and the proximity
of El Paso’s gas pipeline, we require that trench boxes be used to prevent any
movement of the gas pipeline during construction.

2. Mr. Bill Ward, our Phoenix District Manager, must be notified at 438-4221 at least 48
hours in advance of any construction activity in the vicinity of our facilities.

‘/f 3. Page 12 of 31 shows a 2 inch water line between the two manholes on the elevation

{ view. Unless we are mistaken, we think that it is mislabeled and should be our 16 inch
gas pipeline. If so, we have no objection to the 12 inch distance between the bottom of
the gas pipeline and the top of the drain provided the 12 inches is maintained.
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El Paso Natural Gas Company P.O. Box 1492 El Paso, Texas 79978-1492 Phone (915) 496-2600 Fax (915) 496-3155
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Mr. Quenton Lindstrom
December 2, 1997
R/W 970441

Page 2

%/\/4 The invert of the aforementioned water line shows it to be 331 meters, and that doesn’t |
appear to be correct. We feel it should be more like 332 meters. However, we also
feel that this shouid be verified and corrected if necessary, prior to construction.

If you-have any questions, please don’t hesitate to phone Mr. Bill Ward or the undersigned at
915/496-2099.

Very truly yours,

e

Robert L. Starks

Contract ROW Analyst
Securities Group

Rights, Records & Land Services
risfirr

cc. Bill Ward

>
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or }incw and information. Please respond to the Public Projects Office by the date required.
B L1477 yotpunses Rewmby: 1< 14777
)lign Engineer: | Returned:
Jield Engineer: Wﬁ Fress Returned: 7/ /2( /@ 7

T Wood futel & f’csso €5 project #:NO/ORRNGEWO0)O

SToRMURAIN
\'ruttal. Prelim (30%) __  1st (% 2nd (90%) __ Final Fa%;/ Zj:
Butler # 7% A v Pri#se s

n:
Imge: 6!““ | Log A8 lep
| DEC 0 1 1997

WOOD, PATEL
A5SOCIATES ¢

’l'se answer the following questions:

e there existing telephone facilities within the limits of this project? Yes X_ No
yes, they are: Aerial = Buried _X_  Underground ___

A .umber of conflicts at this time _¢_ Utility clearance form attached? Yes No A

+

Describe nature and location by station of conflict. Attach additional sheets as needed.)

. B a pot-hole job required to secure elevation and location data?  Yes No X
!b No._______ IssueDate Service Date Requested

. IT all Telco facilities are not shown or are improperly located, "red-line” the facilites when minimal and retun
this office. If a large project, return one set of BFMs/Conduit records with the project plans. If all
h’sﬁa are not shown on records, return also a copy of jobs not posted to the records.

BFM/Conduit Records ___-

red-lined

. .a job required to resolve conflicts on this project? Yes __._ No X
JobNo.________ Issue Date Service Date Requested

. lngiqeer a;signed to this project: SUSAIL5S  Phone #: 430547 ¥,

. t the facilities affected by this project within US WEST Communications own right-of-way?
No X, Prior rights documentation attached? Yes ___ NoY__
rt of relocations attached? Yes ____ No LVAR

. WBST Communications will bill for relocation when our facilities are within our own right-of-way, by :
riptive right or where relocation, termination or installation of additional or new service is required fo
mcrictary interest. For information, refer to Right-of-Way Group at 831-4610.

. Ifisome cases, Improvement District Projects can be billed for relocation of facilities excluding betterments
st of relocations attached? Yes No




EAX TRANSMITTAL

WOOD/PATEL PAGE1OF 1
ASSOCIATES

Civil Engineers
Hydrologists
Land Surveyors

DATE: November 25, 1997 -
TIME:8:13 AM |

TO: Fadi Jalaghi
COMPANY: Harding Lawson Associates
FAX NO.: 252-4162

FROM: James Taillon

PROJECT: Northern/Orangewood Subphase A JOB NO.: 94153.02
SUBJECT: Pipe Thickness at Junction Structures

COMMENTS:

If you have any further questions or require additional

information, please let me know.

Thank you.

James

CC: File

WOOD, PATEL & ASSOCIATES, INC. 1550 E. Missouri » Suite 203 « (602) 234-1344 « FAX 234-1322
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FAX TRANSMITTAL
WOOD/PATEL PAGE 1 OF 1
ASSOCIATES
Civil Engineers
Hydrologists

Land Surveyors

DATE: November 24,
TIME: 10:21 AM

TO: Fadi Jalaghi
COMPANY: Harding Lawson Associates
FAX NO.: 252-4162

FROM: James Taillon

PROJECT: Northern/Orangewood Subphase A JOB NO.: 94153.02
SUBJECT: Soils Report for Junction Structures

COMMENTS: Attached is a copy of the Soils Report for the areas with the
Junction Structures. If you have any further questions or require additional

information, please let me know.

Thank you.

James

CC: File

WOOD, PATEL & ASSOCIATES, INC. ¢ 1550 E. Missouri « Suite 203 » (602) 234-1344 » FAX 234-1322




EL PASO
NATURALGAS

November 17, 1997

RECEIVED
NOV 2 0 1997

WOOD, PATEL &
Mr. Quenton Lindstrom . ASSOCIATES
Wood' Patel & Associates, Inc. '

1550 East Missouri, Suite 203

Phoenix, Arizona 85014

Re: R/W 970441 - Encroachment: Maricopa
County Flood Control District-Northern/
Orangewood Storm Drain; Agua Fria

Line (2215) M.P. 3, Maricopa County, AZ

Dear Mr. Lindstrom:

We are in receipt of the plans for the captioned project where the Maricopa County Flood Control
District is proposing to construct it Northemn/Orangewood storm drain in the vicinity of our 16-inch
high pressure natural gas pipeline. The plans have been forwarded to our engineering
department for review. Upon compietion of their review, specific areas concerning our facilities
will be addressed.

In the mean time, if you have any questions, don't hesitate to phone Mr. Bill Ward, our Phoenix
District Manager, at 438-4221 or the undersigned at 915/496-2099.

Very truly yours,

die=

Contract ROW Analyst

Securities Group

Rights, Records & Land Services
ris/irr '

cc: Bill Ward

e | | E

El Paso Natural Gas Company P.O.Box 1492 El Paso, Texas 79978-1492 Phone (915) 496-2600 Fax (915) 496-3155




WOOD, PATEL & ASSOC,, INC. LETTER OF TRANSMITTAL
l Civil Engineers, Hydrologists, Land Surveyors

1550 East Missouri, Suite 203 DATE: November 13, 1997 JOB NO. 94153.02
Phoenix, AZ 85014 ATTENTION: GLEN COMPTON
(602) 234-1344 » FAX 234-1322 RE: NORTHERN/ORANGEWOOD STORMDRAIN
FCD CONTROL 94-12 PHASE I
CITY OF GLENDALE--WATER AND SEWER BUTLER & NORTHERN STORM DRAINS, SUB PHASE “A”
50 WEST GLENDALE AVE. 60%--SUBMMITTAL
GLENDALE, AZ 85301 UTILITY CONFLICT REVIEW NOTIFICATION

'IE ARE SENDING YOU ® Attached O Under separate cover via .S, MAIL the following items:

O Shop drgwings B8 Prints O Plans 0O Samples O Specifications
l O Copy of letter O Change Order 0O
COPIES DATE NO. DESCRIPTION
1 11-13-97 1-31 STORM DRAIN PLANS

- -

lHESE ARE TRANSMITTED as checked below:

B For approval O Approved as submitted O Approved as noted
l 8 For your use O As requested ® For review and comment

REMARKS: PLEASE REVIEW THE ATTACHED PLANS FOR ANY UTILITY CONFLICTS THAT MAY EXIST. PLEASE

OTIFY US OF YOUR CONCLUSIONS. IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE CALL.

||

SIGNED:
QUENTON LINDSTROM




l .
WOOD, PATEL & ASSOC., INC. LETTER OF TRANSMITTAL
l Civil Engineers, Hydrologists, Land Surveyors : ’
| 1550 East Missouri, Suite 203 DATE: November 13, 1997 JOB NO. 94153.02
l Phoenix, AZ 85014 ATTENTION: Mr. Bob Maurer
(602) 234-1344 » FAX 234-1322 RE: NORTHERN/ORANGEWOOD STORMDRAIN
lo: FCD CONTROL 94-12 PHASE 1I
SRVWUA | BUTLER & NORTHERN STORM DRAINS, SUB PHASE “A”
_lo. Box 52025 60%-SUBMMITTAL
Phoenix, AZ 85072-2025 UTILITY CONFLICT REVIEW NOTIFICATION

'IE ARE SENDING YOU ® Attached O Under separate cover via U,S, MAIL the following items:

O Shop drawings ® Prints O Plans O Samples O Specifications
l . 0O Copy of letter O Change Order x|
COPIES DATE NO. DESCRIPTION
1 11-13-97 1-31 STORM DRAIN PLANS

SE ARE TRANSMITTED as checked below:

0O For approval O Approved as submitted 0O Approved as noted
® For your use O Asrequested ® For review and comment

-?_IF-

.

MARKS: PLEASE REVIEW THE ATTACHED PLANS FOR ANY UTILITY CONFLICTS THAT MAY EXIST. PLEASE

-

OTIFY US OF YOUR CONCLUSIONS. IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE CALL.

I
E .
| B

EY TO:
SIGNED:

l QUENTON LINDSTROM
TRANAPS.GEN




WOOD, PATEL & ASSOC.,, INC. LETTER OF TRANSMITTAL

l Civil Engineers, Hydrologists, Land Surveyors
1550 East Missouri, Suite 203 DATE: November 13, 1997 JOB NO. 94153.02

I Phoenix, AZ 85014 ATTENTION: Don Quinn

(602) 234-1344 « FAX 234-1322 RE: NORTHERN/ORANGEWOOD STORMDRAIN

FCD CONTROL 94-12 PHASE Il
SANTA FE PACIFIC PIPELINE CO. . BUTLER & NORTHERN STORM DRAINS, SUB PHASE “A”
00 TOWN & COUNTRY ROAD 60%-SUBMMITTAL

ORANGE, CA 92868 UTILITY CONFLICT REVIEW NOTIFICATION

l"E ARE SENDING YOU ® Attached 0O Under separate cover via U, S, MAIl, ___ the following items:

O Shop dragwings ® Prints ' D Plans O Samples O Specifications
l O Copy of letter 0O Change Order o
COPIES DATE NO. DESCRIPTION
1 11-13-97 1-31 STORM DRAIN PLANS

I
I

]

lHESE ARE TRANSMITTED as checked below:

O For approval O Approved as submitted O Approved as noted
l ® For your use 0O Asrequested ® For review and comment

REMARKS: PLEASE REVIEW THE ATTACHED PLANS FOR ANY UTILITY CONFLICTS THAT MAY EXIST. PLEASE

OTIFY US OF YOUR CONCLUSIONS. IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE CALL.

I

SIGNED:
QUENTON LINDSTROM




WOOD, PATEL & ASSOC., INC. - LETTER OF TRANSMITTAL

l Civil Engineers, Hydrologists, Land Surveyors |
1550 East Missouri, Suite 203 DATE: November 13, 1997 JOB NO. 94153.02
I Phoenix, AZ 85014 ATTENTION: KENT PILCHER
(602) 234-1344 » FAX 234-1322 RE: NORTHERN/ORANGEWOOD STORMDRAIN
FCD CONTROL 94-12 PHASE II

MCI TELECOMMUNICATIONS BUTLER & NORTHERN STORM DRAINS, SUB PHASE “A”

826 193rd AVENUE 60%—SUBMMITTAL
WITTMANN, AZ 85361 UTILITY CONFLICT REVIEW NOTIFICATION

"'F, ARE SENDING YOU ® Attached 0O Under separate cover via 1S, MAIL the following items:

O Shop drawings 82 Prints O Plans O Samples 0O Specifications
l O Copy of letter O Change Order o
___COPIES DATE NO. DESCRIPTION
1 11-13-97 1-31 STORM DRAIN PLANS

-

1

I-IESE ARE TRANSMITTED as checked below:

0O For approval O Approved as submitted 0O Approved as noted
I & For your use 0O As requested ® For review and comment

REMARKS: PLEASE REVIEW THE ATTACHED PLANS FOR ANY UTILITY CONFLICTS THAT MAY EXIST. PLEASE

_I)T[FY US OF YOUR CONCLUSIONS. IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE CALL.

SIGNED:

' QUENTON LINDSTROM
Fi \TRANAPS GEN




WOOD, PATEL & ASSOC,, INC. LETTER OF TRANSMITTAL

l Civil Engineers, Hydrologists, Land Surveyors

' 1550 East Missouri, Suite 203 DATE: November 13, 1997 JOB NO. 94153.02

Phoenix, AZ 85014 ATTENTION: Ms. Anéie Hardesty
(602) 234-1344 « FAX 234-1322 RE: NORTHERN/ORANGEWOOD STORMDRAIN
FCD CONTROL 94-12 PHASE 11

Cox Communicaﬁons-Engineerinng)eparhnent BUTLER & NORTHERN STORM DRAINS, SUB PHASE “A”

5 North 51st Avenue 60%—~SUBMMITTAL ‘
_!;nix, AZ 85043 b- UTILITY CONFLICT REVIEW NOTIFICATION

.E ARE SENDING YOU = Attached 0O Under separate cover via 1S MAIL the following items:

O Shop drgwings ® Prints O Plans O Samples O Specifications
: l O Copy of letter O Change Order o
COPIES DATE NO. DESCRIPTION
1 11-13-97 1-31 STORM DRAIN PLANS

_*-—i-

'-[ESE ARE TRANSMITTED as checked below:

O For approval O Approved as submitted O Approved as noted
l 8 For your use O Asrequested & For review and comment

REMARKS: PLEASE REVIEW THE ATTACHED PLANS FOR ANY UTILITY CONFLICTS THAT MAY EXIST. PLEASE

OTIFY US OF YOUR CONCLUSIONS. IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE CALL.

e

PY TO:

SIGNED:
QUENTON LINDSTROM




WOOD, PATEL & ASSOC,, INC. LETTER OF TRANSMITTAL
Civil Engineers, Hydrologists, Land Surveyors

1550 East Missouri, Suite 203 DATE: November 13, 1997 JOB NO. 94153.02
Phoenix, AZ 85014 ATTENTION:  CHC Engineering Inquiry
(602) 234-1344 » FAX 234-1322 RE: NORTHERN/ORANGEWOOD STORMDRAIN
FCD CONTROL 94-12 PHASE 11
AT&T BUTLER & NORTHERN STORM DRAINS, SUB PHASE “A”
35 East 40th Avenue, Room C-18 60%--SUBMMITTAL
Denver, CO 80205 UTILITY CONFLICT REVIEW NOTIFICATION

'E ARE SENDING YOU ® Attached O Under separate cover v