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February 24, 1998

Flood Control District of Maricopa County
280 I West Durango Street
Phoenix, AZ 85009

Attn: Mr. R.W. Shobe, P.E.

Re: Northern/Orangewood Storm Drain Project
Contract FCD - - Phase II
Northern and Butler Storm Drains, Sub-Phase "A"
WP#94153.02

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)
Half size set of plans (photocopy)

Design Report including Design Calculations
Construction-Special Provisions including

Cost Estimates

Diskette
Structural calculations

I set (under separate cover)
2 sets (under separate
cover)
12 sets

4 sets (under separate
cover)
ASCII Files
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 ifyou have any questions.

Sincerely,

WOOD, PATEL & ASSOCIATES. INC.

As~el)E..i.~~
Project Manager

ACPlct

Gencorl94! S3-Q2-shobe-ltr-t24

Wood. Patel & Associates, Inc.• 1550 Ean Missouri. Suite 203, Phoenix. Arizona 85014 • (602) 234-1344 • Fax (602) 234-1322
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1.0 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".

2.0 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 "AU included implementation of Northern
Avenue and Butler Drive storm drains. Wood/Patel initiated the design of Subphase "AU
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.

1 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 Northern Avenue Storm Drain

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
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4.0 Utilities

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

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:

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.

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.

US West
Cox Cable
SRVWUA
City of Glendale Water & Sewer
City of Peoria Water & Sewer
SRP Electric

AT&T
MCI
Southwest Gas
Santa Fe Pacific Pipeline
EI Paso Natural Gas
APS

I
I
I
I
I
I
I

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

5.0 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



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.

6.0 Survey

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.

7.0 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.

8.0 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.
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During a meeting held on July I, 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.

9.0 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 lOlL) 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 rums 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.
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The construction of the short section of stonn drain on 83rd Avenue will require
the closing of the left tum lane from Butler Drive to Griswold Road. One lane of
traffic will be maintained in each direction. The northbound left tum 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 detertnination 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.

10.0 Partnering

Due to the many agencies and consultants involved in the Northern/Orangewood Stonn
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.

11.0 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 stonn drain,
consequently upsizing the pipe.

12.0 Final Plan

As mentioned previously, the fmal 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

I District.---,
The stonnwater 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.
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N_ ....., _.. ............. .... eo- .... - C.- "- .... - I.- '- l.- V.. •• ~ V'2JUc) Sf '- T.. C.-u.. C....U- rn-. -- K7tlr'I. to........... • ...... '- ....... • ....- ..... ..... Q e-.
__ a

e-. QJ OJ ""'" -- K .. .. .. III 00Mn l.-. .....- .....- ".. ."... e-to Cnd.U• .....
....-. (-, <-) <., <m' <""", <-) Sum(1tl) .......... 5""""" <-) <-, <... , <""', <m') <m' <.) hahn' <., <m' <., (., (., <m) (m' (m) ."... <m' <m)

• ME CDIT*' of Buln 0+260.0 '880 '880 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

0uII''' to GrIIwOtd Ad 41·42 0+400.0 1880 '880 0.012 338.852 331.585 0.0015 3.738 0.00 45'.1,m O.SS 0.000 480 0 ,... 2.21 140.02 0.15 0.0093 0.0043 0.18 0.00 0.00 0.00 0.000 0.18 334.083 334.200 OK OK 2.' 5.1
S· s.c:tIon 10 NW Comer SAP 43 0+503.0 '830 '880 0.012 338.... 331.597 0.0011 3.738 0.00 ... 0.00 0.000 480 0 ,... 2.2' 10.87 0.15 0.0003 0.0043 0.01 0.00 0.00 0.00 0.000 0.11 334.1n 334.318 OK OK 2.7 5.3

Cor SAP to 83f'd AWl ...... 0+1KI1.0 1830 '880 0.012 337.281 332.07. 0.0012 3.738 0.00 .... 0.10 0.000 0 0 .... 22' 398.00 0.15 0.0003 0.0043 0.52 0.00 0.01 0.00 0.000 0.81 334.783 334.... OK OK 2.5 52
AWl HE 50 Ot1Kl7.0 '830 '880 0.012 337.353 332.088 0.0011 3.738 0.00 ... 0.00 0.H18 480 00 .... 22' '.00 0.15 0.0003 0.0043 0.01 0.00 0.00 0.00 0.009 om 334.818 334.... OK OK 2.5 5.3
NOf1h to La PMnaIttU 51·53 ......0 '830 '880 0.012 336.318 332.254 0.0012 1'" 0.00 45· +lrnh O.SS 0.000 0 0 '.82 22' 142.39 0.13 0.0003 0.0039 0.17 0.00 0.00 0.00 0.000 0.28 335.115 335248 OK OK 12 4.'

STOUt DRAIN HYDRAULIC GaAD£ LINE COMJ'VTATION WOUCSKttT GlIIWae...LoIl'~



STORM DRAIN BYDRAVUC GRADE LINE COMPUTATION WORKSHEET

JGT D••" 2117191

Compuwion of EGL and HGL for Jtonn dnin J)'JtenI

Dninqe Desisn Manual (or Maricope. County, Arimna
Volume II, HydRulic:l, JIllUUY, 1996

Aupt22, 1997

No."
l. ThitlpRld!heet itlkvelopod k) oumputt AlmI draill hydrwJJie snde line baed 0Il1lle Ibove ..entioned mllnftCe.

AU EquationIIIMd Irld miJlOf loA CIOdflcianl th&ll be rd'emd to thit reference.
2. 1M blue area ice Uter input bloc:b,lbe grey areu are COIJIpIlted valuet, and the dart grey was are ebcdt celli,
l. The recommended l10wtype (or ftonn drain tynemt by the reference it pressure l1ow. l'herefore, open dlannel f'Iow COIJIprtatioft it only an IppIlIximation here. The hydnlulic gqde

line III the outfall it aaumlld to be the invert elevation ph. the pipe diameter. If the tailWller elevation it difrermt frnm thit yalue. the l,IICI' thouId cfwt.p thit nurnbeI" manually.
4. The --.. it~ III dle icnmedPie dowMream of I cfwt.ae point.
5. ((the numba' oflOWl ofdle~ it not enoush (or I pn>j«:t. dle lIIeI" Qft copy _ 10M to the~ of die~

6. Cotumll F Me the IUIIflIled pipe diUMlen COIJIprted by the IpfUlII.heet with inaemerat of6 inchel. u..s can Idect diffenDl varue. dwn Ihe 1UMested.

7. MMftins'1 n va1ueI in CoIUlllJl H can be tdaud from Tlble 4.1.
I. Column M are the IUITImWon of'Kt value'! (or adllClCtion, lnd the il'dividual Kt val__ f'ronI T.ttICli 4.2 to 4.blled on the

tralIsition typeI: I).,.suar fJllvJement, b) IlIdlkn fJllugemfJIt, c) contnetion. the OWl ratio in Column k, tbe velocity in

Column S, IIld otha" ~Iatod informttion on lhese tlbiCli.
9. Column N lI'e the unmllion olD yafuu (or adllClCtion, and the individull Kb yalua _ from fiJllR 4.7.
10. ColumN O,P and Q ice illpll cWa (orQOIII~ of jUftelioa 1oAa: QJ is the IItlenI flow, DJ is the pipe diameter of the I.tenI

flow, and tbda ill the lillie~ the mlin flow pipe ud !he Wen! flow pipe.
II. CoIumIl AC are minor kJIset other lhan the types coasidmd in the tpreIdsh«t. The _ sbould illflUC dlae yalues direc:tly.
12. I( IDCfI find My error or MYe My IlUf!ICIrio!I, p1_ conlKl WoodIPMeI .. AsIoeil1a.

AU' • to von..

C.... Pi.. PlpelNI__ N.h1.... Tnlllitio. .... .... J ...ct'" ....... 1.lydn..Uc ......., ....... _..._......
Pi.. c.lerIl_ "".., S.... V_ """.. ...... Pi.. ...... 1Aa <- 1Aa V... ron "".., <- T.... ..... UM GndoUM P....ft """","," Bydndc ..

U.SUdM • ...- 50- ........ • ......M ..... ..... Q Cooff• A_A Cooff. Q1 D' 1100ta ..... " .. .. 'J ...... <- ......... ........ fl_ COe<k e-_• GndoUoo ......
.....- (..) (..) (.) (.) (""') (-I 5o-<XI) Mu._ 5000(1<» (t_) (..) (....1 (.h) (.~ (.) (.) (·1 (.) (.) (.) (.) (.) (.) COe<k (.) (.)

Outf.. AFFChMnet - 0+252.0 0 1070 1219 0.012 335.... 331.933 2.209 0.00 - 0.00 0.00 0 0 1.19 '.06 - 0.00 0.01 0.00 0.000 - 333.15 333.22 - - -
FCtwv*to91.A.,... 1 -2 0+502.0 2SO '070 1219 0.012 338.133 333.283 0..... 2.209 0.00 2mh 0.10 0.20 ... 90 1.89 1.17 250.00 0.63 0.00 0.11 0.12 0.018 0.65 334.SO 334." OK R_D 1.6 2."

9ht Ave to 89th A.... 3-8 0+893.0 409 ,... '''7 0.012 337.048 333.•71 0.0005 2.010 0.10 4mh+2-1S- 0.23 0.85 6'0 90 2.25 0.89 <OII.SO 1.66 0.02 0.03 0."" 0.037 '.92 335.54 335.79 OK OK 1.S 3.6
89th A.... " ......0 16 1370 '''7 0.012 337.048 333._ 0.0006 1.161 0.10 1mh+1-1S· 0.13 0.25 6'0 90 1.30 0.89 16,00 0.02 0.01 0.01 0.19 0.037 0.... 336.15 336.24 OK OK 0.• 3.6
89th Ave to 87th Ave 10 -14 h290.0 38' OlD 01' 0.012 337.•'. 334.632 0.0030 D.'" 0.10 5mh+2·20- 0.49 0.00 0 0 1.38 0.66 381.00 0.75 0.01 0.00 0.00 0.015 1.15 337.11 337.20 OK OK - 0.3 2.6

i



I
1

1



I
I
,I

I

I

~

I
I

APPENDIX II

CATCH BASIN INLET HYDRAULICS

• Catch Basin Hydraulics

• Catch Basin Connector Pipe Hydraulics
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c 8.,/1t
ARIZONA DEPARTMENT OF TRANSPORTATION

DRAINAGE DESIGN SECTION

02-11.-1998
PROJECT NAME- f../or-fh~ra ItBuH~r TRACS NO.-
HIGHWAY NAME-_-..,.,,...,....._....,.._-.,...,_--,--:--;--_ DESIGNER - ----r::F'K='2Z-.__-=:-=:--__
LOCATION - 5L/J+4yr; t Bm--- NH CHECKER - ...J,""-b"'ii....7 PAGE, _
Ver 3.40: December 1995

CURB OPENING INLET - - ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

I
I
I

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft.jFt.--Sx

Shoulder Width-Ft.-­
Shoulder Slope-Ft.jFt.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft.jFt.--Sw

Gutter Depression-Inches-­
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.918 0.918
6.583 1.000 1.000
9.583 1.000 1.000

13.583 ,1.000 1. 000
20.583 1. 000 1.000

= 0.060
= 0.020
= 10.000
= 0.020
= 1.420
= 0.056
= 0.954
= 0.016

= 1. 000
= 11. 961
= 0.682

= 0.325
= 32.485
= 0.913
= 3.484

= 1.000
= 1.086
= 0.484

= 5.243
= 2.000

= 4.108
= 0.778

Q (By-Pass)
----------

0.082
0.000
0.000
0.000
0.600



ce,lt~

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- iJor>f-h~n /&!-/".r TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION --q:::/-::s:-;+"""'/Ivc:---4T-:I3::-v-f.....,..I..,..~-..--N':""':"':£=-- CHECKER
Ver 3.40: December 1995

CURB OPENING INLET - - ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

02-11-1998

~("'IG...ZL.- PAGE _

I

1

I
I
I

,
I
I

I,

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-­
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-­
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q (Captured)
------ ---------- -----------
3.083 0.388 2.329
6.583 0.723 4.339
9.583 0.913 5.478

13.583 1. 000 6.000
20.583 1. 000 6.000

= 0.060
= 0.020
= 10.000
= 0.020
= 1.420
= 0.056
= 0.954
= 0.016

= 6.000
= 23.790
= 1. 053

= 0.980
= 16.340
= 1.417
= 6.323

= 6.000
= 1.569
= 1.251

= 8.212
= 2.000

= 12.907
= 0.751

Q(By-Pass)
----------

3.671
1.661
0.522
0.000
0.000



ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

BRIDGE DRAINAGE SERVICES

PROJECT NAME- Mr-lkra /O"on<w',nd
HIGHWAY NAME- v

LOCATION 89'" A:c ~ (3uI-k-, HIJCor
VER 2.23 May 1992

TRACS NO.­
DESIGNER ­
CHECKER vG7

12-16-1997

----------------------------------
GUTTER FLOW HYDRAULICS

GUTTER DESCRIPTION

l

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

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

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS--Eo =

Velocity of Flow in Gutter-fps =
Depth at CUrb Line-Inches--d =

0.250
0.015

10.000
0.015
1.420
0.056
0.954
0.016

23.500
36.427

2.352

2.560
10.895

3.192
7.256



ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

BRIDGE DRAINAGE SERVICES

PROJECT NAME- 6brfttqa l&tt""...
HIGHWAY NAME-
LOCATION ---:81:-::-:....::-4,...v-~---:",--::B-,,~7k..,.--,.--N-E-G:>-,.-

VER 2.23 May 1992

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

TRACS NO.­
DESIGNER ­
CHECKER ,)l5T

12-16-1997

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

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

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS--Eo =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

0.250
0.015

10.000
0.015
1.420
0.056
0.954
0.016

23.500
36.427

2.352

2.560
10.895

3.192
7.256



02-11-1998

CI3 H S
ARIZONA DEPARTMENT OF TRANSPORTATION

DRAINAGE DESIGN SECTION

PROJECT NAME- ,(/"rl~ II.3v-fkr TRACS NO.-
HIGHWAY NAME- DESIGNER - :£goG
LOCATION --.8='l#,;::;:-k.,....--tl.,....-8'::"vfI.--;;l:'~..-...,t5::-W,....,......,&:--- CHECKER ->o<v:""'IST~:~~~~~P""A:"'G:;;E=----
Ver 3.40: December 1995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Q= 1.,c~ (flcu> 0, <:#3)

\.1 c..fs (110..b., ct'"4)

4-, ? cfs LThw b., ct><il ..)
1:1 c..(~

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

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

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q =
SPREAD-Ft. --T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

0.250
0.010

10.000
0.010
1.420
0.056
0.954
0.016

7.700
30.736
1.614

1. 063
13.800

2.248
4.472

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.218 1.681
6.583 0.437 3.364
9.583 0.598 4.608

13.583 0.775 5.969
20.583 0.969 7.459

= 7.700
= 2.613
= 1.516

= 6.379
= 2.000

= 24.101
= 0.777

Q(By-Pass}
----------

6.019
4.336
3.092
1. 731
0.241



CI3 ~(p

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- Wrfh~ra IBvI1~r TRACS NO.-
HIGHWAY NAME- DESIGNER -
LOCATION _--:fiCtJ.=c;:-..-tfv.e--tt--f3u;---,-f,'"'I......---S"'"£::::-CP>-- CHECKER
Ver 3.40: December 1995

CURB OPENING INLET - - ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

02-11-1998

---::u'c,:.:IST"'-'- PAGE. _

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-­
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-­
Manning's 'N

Flow-CFS--Q
SPREAD-Ft. --T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q (Captured)
------ ---------- -----------
3.083 0.490 0.932
6.583 0.862 1. 637
9.583 0.998 1.897

13.583 .1.000 1. 900
20.583 1. 000 1. 900

= 0.250
= 0.010
= 10.000
= 0.010
= 1.420
= 0.056
= 0.954
= 0.016

= 1. 900
= 17.889
= 1.154

= 0.474
= 24.922
= 1.631
= 2.930

= 1. 900
= 2.038
= 0.790

= 4,753
= 2.000

= 9.870
= 0.729

Q(By-Pass)
----------

0.968
0.263
0.003
0.000
0.000



C,gd?
ARIZONA DEPARTMENT OF TRANSPORTATION

DRAINAGE DESIGN SECTION

PROJECT NAME- Nor-f"hera @qfI-er
HIGHWAY NAME- '
LOCATION ---=m=n"e;:-:Avc.:----:4'''&f;:-''C''/sr---f/:-H-;-;--
Ver 3.40: December 1995

TRACS NO.­
DESIGNER ­
CHECKER

02-11-1998

......:u:~'S:..;T:....-__PAGE. _

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

~ =- ~CkS ( b.lt1....r €A-rl")
U> A ",-k (C6""\ F la-oJ 0.-,)

I,S~(c.Vf> r l...... b ..,,)

'2O,Qd..,

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-­
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-­
Manning's 'N

=
=
=
=
=
=
=
=

0.210
0.021

10.000
0.021
1.420
0.056
0.954
0.016

Flow-CFS- -Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

CURB OPENING--ADOT STD. C-15.20

20.900
29.194

2.326

2.762
13 .216

3.122
7.953

\

1

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q (Captured)
------ ---------- -----------
3.083 0.156 3.252
6.583 0.318 6.645
9.583 0.445 9.294

13.583 0.595 12.444
20.583 0.807 16.861

= 20.900
= 3.388
= 3.363

= 9.865
= 2.000

= 34.377
= 0.751

Q(By-Pass)
----------

17.648
14.255
11.606

8.456
4.039'



02-11-1998

C8"t7.,
ARIZONA DEPARTMENT OF TRANSPORTATION

DRAINAGE DESIGN SECTION

PROJECT NAME- 4.krl-k~ l!kt/.,.r TRACS NO.-
HIGHWAY NAME-' DESIGNER - ...1J9<;;:.=G~-:::-_--;=-::;::;- _
LOCATION --Q?=h-oZ:-Av::""'--4'''''&6-;:;-''''''''''~-..-bi:,f;-7--'--a'.r'''-- CHECKER ( tiT PAGE _
Ver 3.40: December 1995 /n-k>"r<th,...

CURB OPENING INLET - - ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

I

I

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-­
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-­
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.231 2.684
6.583 0.461 5.344
9.583 0.628 7.285

13.583 0.807 9.362
20.583 0.986 11.441

= 0.170
= 0.023
= 10.000
= 0.023
= 1.420
= 0.056
= 0.954
= 0.016

= 11. 600
= 22.981
= 1. 900

= 1.933
= 16.661
= 2.541
= 6.905

= 11. 600
= 2.788
= 2.413

= 8.792
= 2.000

= 22.671
= 0.751

Q(By-Pass)
----------

8.916
6.256
4.315
2.238
0.159



02-1.1.-B98

ce#6
ARIZONA DEPARTMENT OF TRANSPORTATION

DRAINAGE DESIGN SECTION

PROJECT NAME- fJorrfkra /M!~c TRACS NO.-
HIGHWAY NAME- } DESIGNER - fF=b
LOCATION --m=rl-,77"I/"lG-:--'--tr--:-;:&ft,""-'7,.,.-M-;-;C'A/:-;-"C"':"o-n- CHECKER ~:(A:1GT2~==--=--=--=-~-;P~A:-;:G;;:E~~-_-_-_-
Ver 3.40: December 1.995

CURB OPENING INLET -- ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-­
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-­
Manning's ' N

Flow-CFS--Q
SPREAD-Ft. --T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-1.5.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.21.1. 1..289
6.583 0.424 2.584
9.583 0.582 3.549

1.3.583 0.757 4.61.7
20.583 0.956 5.834

= 0.500
= 0.008
= 1.0.000
= 0.008
= 1..420
= 0.056
= 0.954
= 0.01.6

= 6.1.00
= 28.301.
= 1..876

= 0.964
= 1.5.806
= 2.665
= 3.535

= 6.1.00
= 3.229
= 1.. 51.0

= 5.428'
= 2.000

= 24.961.
= 0.766

Q(By-Pass)
----------

4.81.1.
3.51.6
2.551.
1..483
0.266



Drainage Design Manual for Maricopa County, Volume II, Hydraulics
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ARIZONA DEPARTMENT OF TRANSPORTATION
HIGHWAY DEVELOPMENT GROUP

BRIDGE DRAINAGE SERVICES

PROJECT NAME- 6I"...,.,tr'A9-~/&ttM,.
HIGHWAY NAME-
LOCATION -~8:::7=;;;;-r-Ave"7":"-.1"':""""Bv6:::-:;-;7",~r-"'7I/7'"E::-::Co:--I'"--

VER 2.23 May 1992

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

TRACS NO.­
DESIGNER ­
CHECKER

12-16-1997

I

"---

Roadway Grade-% Per cent--G =
Roadway Cross-Slope-Ft./Ft.--Sx =

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

Gutter Width-Ft.--W =
Gutter Slope-Ft./Ft.--Sw =

Gutter Depression-Inches-- =
Manning's 'N =

Flow-CFS--Q =
SPREAD-Ft.--T =

Average Velocity-V-fps =

FLOW in Gutter-CFS--Q =
% Flow in Gutter-CFS--Eo =

Velocity of Flow in Gutter-fps =
Depth at Curb Line-Inches--d =

0.560
0.008

10.000
0.008
1.420
0.056
0.954
0.016

21.500
44.789

2.663

2.040
9.488
3.715
5.118



C8~fO

ARIZONA DEPARTMENT OF TRANSPORTATION
DRAINAGE DESIGN SECTION

PROJECT NAME- J./CA"Ih",rl7!&t.f1,..r TRACS NO.-
HIGHWAY NAME- . DESIGNER -
LOCATION --~""""3rii'~Av"""""'--:.J-:6::-r-'.lw-",-I.::-'.Jr--:,M""""'"S-/'1-- CHECKER
Ver 3.40: December 1995

CURB OPENING INLET - - ON GRADE

GUTTER FLOW HYDRAULICS
GUTTER DESCRIPTION

02-11-1998

_-,Vc,,-,Y«.T.L-__PAGE, _

Roadway Grade-% Per cent--G
Roadway Cross-Slope-Ft./Ft.--Sx

Shoulder Width-Ft.-­
Shoulder Slope-Ft./Ft.--Ss

Gutter Width-Ft.--W
Gutter Slope-Ft./Ft.--Sw

Gutter Depression-Inches-­
Manning's 'N

Flow-CFS--Q
SPREAD-Ft.--T

Average Velocity-V-fps

FLOW in Gutter-CFS--Q
% Flow in Gutter-CFS

Velocity of Flow in Gutter-fps
Depth at Curb Line-Inches--d

CURB OPENING--ADOT STD. C-15.20

Flow-CFS--Q
Gutter Velocity at INLET-fps

GUTTER FLOW at INLET-CFS--Q

Depth at INLET Curb Line-Inches--d
Local Gutter Depression-Inches

Length of opening: TOTAL Intercept--Ft.
Capture Ratio -- CURB OPENING

LENGTH Efficiency Q(Captured)
------ ---------- -----------
3.083 0.324 2.266
6.583 0.621 4.350
9.583 0.814 5.698

13.583 .0.971 6.798
20.583 1. 000 7.000

= 0.110
= 0.020
= 10.000
= 0.020
= 1.420
= 0.056
= 0.954
= 0.016

= 7.000
= 22.484
= 1.375

= 1.211
= 17.301
= 1. 850
= 6.009

= 7.000
= 2.059
= 1. 563

= 7.892
= 2.000

= 15.783
= 0.766

Q(By-Pass)
----------

4.734
2.650
1.302
0.202
0.000



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

Culvert Diameter (feet) .
.: FHWA Chart Number (1, 2 or 3) .

Scale Number on Chart (Type of Culvert Entrance} .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

1. 25
1
1
0.0120
0.50

35.0
0.1315

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft)
Inlet Outlet
Control Control

Normal
Depth

(ft)

Critical
Depth

(ft)

Depth at
Outlet

(ft)

Outlet
Velocity

(fps)

0.9
0.9

0.00
0.37

0.50
0.50

-3.77
-3.77

0.16
0.16

0.37
0.37

0.16
0.16

9.73
9.73

====================================================================
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

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

1.25
1
1
0.0120
0.50

42.1
0.1098

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft)
Inlet Outlet
Control Control

Normal
Depth

(ft)

Critical
Depth

(ft)

Depth at
Outlet

(ft)

Outlet
Velocity

(fps)

5.4
5.4

0.00
0.94

1. 62
1. 62

-2.83
-2.83

0.42
0.42

0.94
0.94

0.42
0.42

14.92
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

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

2.50
1
1
0.0120
0.50

62.3
0.0492

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft)
Inlet Outlet
Control Control

Normal
Depth

(ft)

Critical
Depth

(ft)

Depth at
Outlet

(ft)

Outlet
Velocity

(fps)

43.6 6.26 4.81 5.63 1.16 2.20 2.50 8.88

I
i

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

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

2.50
1
1
0.0120
0.50

41.8
0.0069

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft)
Inlet Outlet
Control Control

Normal
Depth

(ft)

Critical
Depth

(ft)

Depth at
Outlet

(ft)

Outlet
Velocity

(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

Culvert Diameter (feet) .
FHWA Chart Number (1, 2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

1. 50
1
1
0.0120
0.50

42.7
0.0206

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft)
Inlet Outlet
Control Control

Normal
Depth

(ft)

Critical
Depth

(ft)

Depth at
Outlet

(ft)

Outlet
Velocity

(fps)

7.5 3.13 1. 73 2.85 0.71 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

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

2.00
1
1
0.0120
0.50

65.5
0.0609

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (Et)
Inlet Outlet
Control Control

Normal
Depth

(Et)

Critical
Depth

(Et)

Depth at
Outlet

(Et)

Outlet
Velocity

(Eps)

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

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

2.00
1
1
0.0120
0.50

42.6
0.0050

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft)
Inlet Outlet
Control Control

Normal
Depth

(ft)

Critical
Depth

(ft)

Depth at
Outlet

(ft)

Outlet
Velocity

(fps)

9.3 2.94 1. 61 2.99 1. 04 1. 09 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

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

2.00
1
1
0.0120
0.50

42.6
0.0050

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ftl
Inlet Outlet
Control Control

Normal
Depth

(ftl

Critical
Depth

(ft l

Depth at
Outlet

(ftl

Outlet
Velocity

(fps)

7.3 3.22 1. 39 3.17 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

Culvert Diameter (feet} .
FHWA Chart Number (1, 2 or 3) .
Scale Number on Chart (Type of Culvert Entrance} .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

1. 50
1
1
0.0120
0.50

66.1
0.0039

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft)
Inlet Outlet
Control Control'

I
I 4.6 2.79 1. 22 2.80

Normal
Depth

(ft)

0.87

Critical
Depth

(ft)

0.82

Depth at
Outlet

(ft)

1. 50

Outlet
Velocity

(fps)

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

Cuivert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

2.50
1
1
0.0120
0.50

134.5
0.0050

====================================================================

====================================================================
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.

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft)
Inlet Outlet
Control Control

3.08

Outlet
Velocity

(fps)

2.50

Depth at
Outlet

(ft)

1. 31

Critical
Depth

(ft)

Normal
Depth

(ft)

1. 232.531. 922.8315.1I
I



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

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (TYpe of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) .

VALUE

1. 25
1
1
0.0120
0.50

32.6
0.0053

====================================================================

PROGRAM RESULTS:
Flow Tailwater
Rate Depth

(cfs) (ft)

Headwater (ft)
Inlet Outlet
Control Control

Normal
Depth

(ft)

Critical
Depth

(ft)

Depth at
Outlet

(ft)

Outlet
Velocity

(fps)

6.8
6.8

0.00
1.25

2.06
2.06

2.00
2.10

1. 25
1. 25

1. 05
1. 05

1. 25
1. 25

5.54
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.



Catch Basin Connector Pipe HVdraulics

NormaV DIS Invert Inlet Quiet

Pipe Invert at DIS Invert DIS Invert Critical Elev+NormaV Inlet Outlet Control Control Difference Difference
Lateral Oia. Pipe Catch Invert Slope Top of Topol Gutter Gutter DIS HGL DIS HGl DIS HGL based on based on Depth Critical Depth Length of Length of Tailwaler Tailwater Control Control HW Elev HWElev Controlling (gutter·HW (gutter-HW

CB 11 Pipe No. C (ets) o (ems) (mm) Dia.(in) Basin (m) (tI) (mlm) Curb (rn) Curb (ft) (m) (tI) Control Elev(m) Elev. (tt) Slope (m) Slope (ft) (tI) (tI) Pipe(m) Pipe (tI) (tI) (m) HW (tI) HW (tI) (til (tI) HW elev) (ft) elev)(m) CeN
1 11 O.S 0.025 381 15 335.038 1099.21 0.1315 336.105 1102,71 335.953 1102.21 P; 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 No! Vmid Inlel ContrOl 2.50 0.763 1

2 L2 5.' 0.153 381 15 335.038 1099.21 0.1098 336.105 1102.71 335.953 1102.21 "'" 333.150 1093.01 333.630 1094.59 0.94 1095.53 12.829 42.09 -1.57 ·0.517 1.62 -2.83 1100.83 NolVaiid Inlet Control 138 0.421 2

3 L3 43.6 1.235 762 30 334.567 1097.66 0.0492 336.876 1105.24 336.724 1104.74 p. 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 OUf1el Cootrol 1.45 0.441 3

• L' 21.8 0.617 762 30 335291 1100.04 0.0069 336.876 1105.24 336.724 1104.74 Ca.3 336.283 1103.29 335.203 1099.75 1.59 1101.34 12.731 41.77 3.54 1.163 2.46 3.81 1102.50 1103.85 Outlet Control 0.89 0.272 •
5 L5 7.5 0.212 .57 18 335.557 1100.91 0.0206 336.776 1104.91 336.624 1104.41 ca '6 336.243 1103.16 335.286 1100.03 1.06 1101.09 13.029 42.75 3.13 1.028 1.73 2.85 1102.64 1103.76 Outlet Control 0.65 0.198 5
6 L6 9.4 0.266 810 2' 334.856 1098.61 00609 336.780 1104.92 336.628 1104.42 P; 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 8'0 2' 336.249 1103.18 0.0050 337.479 1107.21 337.327 1106.72 Pi e 337.080 1105.91 336.184 1102.97 1.09 1104.06 12.976 42.57 2.94 0.964 1.61 2.99 1104.79 1106.17 Oullet Control 0.55 0.167 7

7e L7a 7.3 0.207 810 2' 336.119 1102.75 0.0050 337.467 1107.18 337.315 1106.68 PiDE 337.037 1105.76 336.054 1102.54 0.96 1103.50 12.976 42.57 3.22 1.058 1.39 3.17 1104.14 1105.92 Outlet Control 0.75 0.230 7.

8 La '.6 0.130 '57 18 336.347 1103.50 0.0039 337.566 1107.50 337.414 1107.00 p. 337.120 1106.04 336.268 1103.24 0.87 1104.11 20.136 66.06 2.79 0.917 1.22 £.a 1104.72 1106.30 Out1et Coolrol 070 0.214 •
9 L9 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

10 110 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 -1.341 206 2.1 1104.80 1104.84 Outlet Control 1.40 0.427 10

9'\tlo~:II.rn phlle.. ccr. 5~.,,: ")'d~ .. ~.,~,
1/14199. r:~l M



WOOD/PATEL
CIVIL ENGINEERS • HYDROLOGISTS • LAND SURVEYORS
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WOOD/PATEL
CIVIL ENGINEERS • HYDROLOGISTS • !...AND SURVEYORS
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APPENDIX III

CORRESPONDENCE AND MINUTES OF MEETINGS



Wood. Patel & Associates. IDc. • 1550 East Missouri. Suite 203. Phoenix. Arizona 85014 • (602) 234-1344 • Fax (602) 234-1322
E-Mail: woodpad@nelZOne.com

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

WOOD/PATEL

TO: Ol/;'! S~n
COMPANY:

Fc,o/'4C

COMMENTS:

[J copy to:

fax transmittal
CIVIL ENGINEERS • HYDROLOGISTS • LAND SURVEYORS

PAGE 1 OF -Z

DATE: t./~/t18
TIME:

FAX NO: ~~- 4~ I

IJOB NO.: 2~/S3,O~

[J hard copy to follow in mail



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

EI 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 VNS208
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
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Northern and Butler Storm Drains Sub Phase "A"
Contract FCD 94-12 Phase II
List of Contacts

W/PJOBNO.:

q:\northemPhl\contacts.wb2

02104/98
94153.0



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 ofgravel 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.

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

WOOD. PATas.
ASSOCIATES

February 2, 1998

R.A.M. Project No. G01522

Reviewed by: Charles H. Atkinson. P.E.

RICKER • ATKINSON • McBEE & ASSOCIATES, INC.
RECEIVED

Geotechnical Engineering. Construction Materials Testin.K..
. FEB 6 - 1998

Warren - FCDMC

Kenneth L. Ricker, P.E./Ricker, Atkinson, McBee & Associates, Inc.

506-4720

From:

Fax:

Subject: Use of Cast-In-Place Concrete Pipes
Northern/Orangewood Storm Drain Project
Phase IIA

To:

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

By: Kenneth L. Ricker, P.E.

Ink
cc: Wood-Patel (1)

:c-p
II R-A-M I
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12105 South Hardy Drive, Suite 13, Tempe, AZ 85282 • Telephone (602) 921-8100 • Facsimile (602) 921-4081



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

RE: 90% Review Comments

WOOD/PATEL

MEETING MINUTES

CIVIL ENGINEERS • HYDROLOGISTS • LAND SURVEYORS

RW Shobe, FCDMC
Olin Sutton, FCDMC
Richard Harris, FCDMC
Ash Patel, Wood/Patel
James Taillon, Wood/Patel

Northern/Orangewood Phase II
Northern & Butler Storm Drains, Sub-Phase "A"
WP#94153.02

February 2, 1998

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.

Darrel E. Wood. P.E.• R.L.S.
Ashok C. Patel. P.E.• R.L.S.

James S. Campbell. P.E.
Gordon W. R. Wark. P.E. DATE:

Thomas R. Gettings. R.L.S.

Bruce Frie~off, P.E. SUBJECT:
Scott A. Nelson. R.L.S.

Richard L. Hiner. P.E.
Fredrick K. Schneider, P.E.

Timothy A. Huval. P.E.
Michael J. Sexton, R.L.S.

Jack K. Moody, P.E. ATTENDEES:
Leslie J. Kland. P.E.

Carl Sitterley. R.L.S.
Curtis L. Brown. EE.

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.

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.
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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-t3
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I WOOD/PATEL

CIVIL ENGINEERS • HYDROLOGISTS • LAND SURVEYORS

Wood. Patel & Associates. Inc.• 1550 East Missouti. Suite 203. Phoenix. Arizona 85014 • (602) 234-1344 • Fax (602) 234·1322

Peoria Detention (Surul Basin

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.

MEETING MINUTES

Peoria Basin & Butler Avenue Storm Drain

Northern/Orangewood Phase n
Northern & Butler Storm Drains, Sub-Phase "A"
WP#94153.02

January 30, 1998

Mike Lopez, FCDMC
Richard Harris, FCDMC
RW Shobe, FCDMC
Ash Patel, Wood/Patel
James Taillon, Wood/Patel

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. WoodIPatel's response was that a number of analysis of this basin
were preformed at the early stages of the system analysis with input from Arnir
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.

The Districts second comment was concerning the 8Th 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
WoodIPatel 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.

ATTENDEES:

RE:

DATE:

1.

SUBJECT:

2.

I Darrel E. Wood. P.E.• R.L.S.
. Ashok C. Patel. P.E.• R.L.S.

James S. Campbell. P.E.

I
Gordon W. R. Wark. P.E.

.

. . Thomas R. Gettings. R.L.S.
Bruce Friedhoff, P.E.

Scott A. Nelson. R.L.S.
Richard L. Hiner. P.E.

I.. Fredrick K. Schneider. P.E.
Timothy A. Huval. P.E.

Michael J. Sexton. R.L.S.
Jack K. Moody. P.E.

I Leslie J. Kland. P.E.
. Carl Sillerley. R.L.S.

Curtis L. Brown. P.E.
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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
MEMOSI941S3.02j30



LffiER OF TRANSMITTALWOOD, PATEL & ASSOC., INC.

Cim Engineers Hydrologists Land Surveyors, ,

1550 East Missouri, Suite 203 DATE: January 27, 1998 IJOB NO. 94153.02

Phoenix, AZ 85014 ATI'ENTION: Richard Harris

(602) 234-1344 • FAX 234-1322 RB: NorthernlOrane:ewood Storm Drain

TO: Flood Control District of Maricopa County Northern & Butler Sub-Phase A

2801 West Durango Street 90% Storm Drain Hvdraulics

Phoenix, Az 85009

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

o Conceptual drawings o Design Plans (llxl7) 0 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 Hvdraulics & Catch Basin Hvdraulics

1 60% Review Comment Resoonses

1 Bluelines of Existine: Northern Avenue Storm Drain Downstream

,

I 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

I REMARKS:.

I

I
COpy TO: Project File SIGNED: James Taillon

I

I

I
I
I
I
I
I
I
I
I
I
I

FCDMC Trans.DOC

I



1550 East Missouri, Suite 203 DATE: January 21, 1998 IJOB NO. 94153.04

Phoenix, AZ 85014 ATIENTION: Richard Harris

(602) 234-1344 • FAX 234-1322 RE: NorthernlOran~ewood Storm Drain

TO: Flood Control District of Maricopa County 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 0 Design Plans (llx17) o Plans (Full Size) o Bluelines o Specifications·
o Copy of letter 0 Drainage Report • Other: See Below

COPIES DATE NO. DESCRIPTION

1 1 Diskette with Storm Drain Hvdraulics

1 60% Review Comment Responses

THESE ARE TRANSMITTED as checked below:

0 For approval o Approved as submitted o Approved as noted
0 For your use • As requested • For review and comment

REMARKS:.

COPY TO: Proiect File SIGNED: James Taillon
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WOOD, PATEL & ASSOC., INC.

Civil Engineers, Hydrologists, Land Surveyors

LEDER OF TRANSMITTAL



LETTER OF TRANSMITTAL

Civil Engineers Hydrologists, lAnd Surveyors

WOOD, PATEL & ASSOC., INC.

, ,

1550 East Missowi, Suite 203 DATE: Januarv 14, 1998 IJOB NO. 94153.02

Phoenix, AZ 85014 ATI'ENTION: Dan Sherwood

(602) 234-1344 • FAX 234-1322 RE: NorthemlOrane:ewood Storm Drain

TO: City of Glendale Northern and Buder Storm Drains Sub-Phase A

5850 W Glendale Ave 90% Plan Submittal

Glendale Az 85301

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

o Conceptual drawings • Design Plans (llxl7) • Plans (Full Size) • Bluelines • Specifications
o Copy of letter • Drainage Report • Other: Special Provisions, Cost Estimate, Bid Schedule

COPIES DATE NO. DESCRIPl10N .
1 34 90% Full Size Blueline Plans

1 Half Size Plans

1 Drainae:e Report

1 Special Provisions

1 Cost Estimate

Bid Schedule

THESE ARE TRANSMITTED as checked below:

o For approval o Approved as submitted o Approved as noted
o For your use o As requested • For review and comment

REMARKS:.

COpy TO: Proiect File, FCDMC SIGNED: James Taillon
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LETTER OF TRANSMITIAL

Civil Engineers Hydrologists, lAnd Surveyors

WOOD, PATEL & ASSOC., INC.

,

1550 East Missouri, Suite 203 DATE: January 14, 1998 I JOB NO. 94153.02

Phoenix, AZ 85014 ATTENTION: Burton Charron

(602) 234-1344 • FAX 234-1322 RE: NorthemlOran2ewood Storm Drain

TO: City of Peoria Northern and Buder Storm Drains Sub-Phase A

8401 W Monroe Street 90% Plan Submittal

Peoria, Az 85345

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

0 Conceptual drawings • Design Plans (llxl7) • Plans (Full Size) • Bluelines • Specifications
0 Copy of letter • Drainage Report • Other: Special Provisions , Cost Estimate, Bid Schedule

COPIES DATE NO. DESCRIPTION

1 34 90% Full Size Blueline Plans

1 34 Half Size Plans

1 Draina2e Report

1 Special Provisions

1 Cost Estimate

1 Bid Schedule

THESE ARE TRANSMITTED as checked below:

o For approval o Approved as submitted o Approved as noted
o For your use o As requested • For review and comment

REMARKS:.

COPY TO: Proiect File, FCDMC SIGNED: James Taillon
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LETTER OF TRANSMITIAL

Civil Engineers, Hydrologists, Lond Suneyors

WOOD, PATEL &ASSOC., INC.

1550 East Missouri, Suite 203 DATE: Januarv 14, 1998 IJOB NO. 94153.02

Phoenix, AZ 85014 ATIENTlON: RW Shobe

(602) 234-1344 • FAX 234-1322 RE: NorthemlOran2ewood Storm Drain

TO: Flood Control District of Maricopa County Northern and Butler Storm Drains Sub-Phase A

2801 West Duran20 Street 90% Plan Submittal

Phoenix, Az 85009

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

0 Conceptual drawings • Design Plans (1Ixl7) • Plans (Full Size) • Bluelines • Specifications
0 Copy of letter • Drainage Report • Other: See Below

COPIES DATE NO. DESCRIPTION

6 34 Full Size Bluelines

2 34 Half Size Plans

6 Desi2D Report

4 Special Provisions

4 Bid Tabs & En~ineers Estimate

1 Northern Ave Downstream Plans (per review comment)

1 60% Review Comments and Responses

THESE ARE TRANSMITTED as checked below:

0 For approval o Approved as submitted o Approved as noted
0 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
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fMC Trans.DOC



WOOD/PATEL
CIVIL ENGINEERS· HYDROLOGISTS • LAND SURVEYORS

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".

R. W. Shobe, P.E.
FCDMC

MEMORANDUM

January 5, 1998

Ash Patel, P.E.
Wood, Patel & Associates, Inc.

Northern-Butler Storm Drain
Sub-Phase "A"
60% Submittal Comments
Project #94153.02
Contract FCD 94-12, Phase II

FROM:

DATE:

RE:

Hydraulics

TO:

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 second open flow situation is located in the Butler Drive system between the AFF Outfall
Channel and 87th 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 51

Avenue. Again, an oversize pipe was intentionally selected during the Concept/Routing Phase
of this project.

The fIrst one is located in the Northern Avenue system between the AFF Outfall Channel and
91 sl 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.

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

James S. Campbell, P.E.
Gordon W. R. Wark, P.E.

Thomas R. Gettings, R.L.S.
Bruce Friedhoff, P.E.

Scott A. Nelson, R.L.S.
Richard L. Hiner, P.E.

Fredrick K. Schneider, P.E.
Timothy A. Huval. P.E.

Michael J. Sexton. R.L.S.
Jack K. Moody, P.E.
Leslie J. Kland, P.E.

Carl Sitterley, R.L.S.
Curtis L. Btown, P.E.
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I Wood, Patel & Associates, Inc.• 1550 East Missouri, Suite 203, Phoenix, Arizona 85014 • (602) 234-1344 • Fax (602) 234-1322



WOOD. PATEL & ASSOCIATES. INC•• 1550 E. Missouri. Suite 203. (602) 234-1344. FAX 234-1322

FROM: James Taillon

James TaiJIon

FAX NO.: 506-4601

PAGE 1 OF 3

._.Q~I~..::!~~.~~!Y. ..~.! 1..~_~~ _ .
TIME: 9:07 AM

FAX TRANSMITIAL

WOOD/PATEL
ASSOCIATES
Civil Engineers
Hydrologists
Land Surveyors

Thank You,.................._ _ _ - _ _ _ _ _ - .

cc: File

..._ _ p..~.~.~! ~~_~E~..r_~9~~!!!.~9. _~..~.:.Q~.~_~.J?QJ~~!L~!~!.!!! ..QE~.!~ ~.~~.~~~.~!.: _ _

..._ _._ __ ~.~..~.~~.!!"_!!? !:.~~~.~_~_.~.~~_E~p..~~~.~_.!b.~ ..~~~.:;;E!!~ ~~!!~~~!~.!.~~~.~_~~~!~.at!.~~ ~~~~:. _

.............._ ~~!~.~..YY..~.!~.~_.P_~r.~!!!!J.~!b.~ _~.!~.~~.~~_~.~ ~~_.~.~~~~.~.!!.~.~_.~q~~.!!.~~.~.~.~_ .~ _ .

.._..___.J!Q..f.~.~!!..I.!!!!P..~r~!Y._~.?.~~!E.~~!.~~.~ ..~.~.~.~~~.~!_ ..~.~!!!~~~.~!~.~y. ..!.~..!.~.~._~~.~_~!! ~:. .
of the storm drain easement.

...._._ _ _ ~~!_~.~~j.!~~.~~:;;j.~~.!~!.~ !!!~E~j.~~.!-.! ~.!!!._~~~.~!n~ y.~.~._~..~.~p..y...?!_.!b.~..__ .
sheets for Butler Drive between 89th Ave. and 87th Ave. As shown on

COMMENTS:.............................__•••••.••..........._ _ - _ _ _.
RW,....."' _ _ _ _ _ _ - _ - __ .

.....~~Q~.~!?!.= ~!?.~~!~~LQ!~~.9~.~!?.~~ ..~~ ~! _ _ _ __.~.Q.~ ~_Q.~.= ~~.~..~~:~~ _ _._.

.....~~.~.~CT..= !~.~p.~~!Y. ..~!?~~!~~!~!?!! ..~~!~~~~! __.._ _ _ _ _ _.._.._ _ _.

TO: RW Shobe.._ _ _ _--._ __ __._ - _.._ __ __ _- __ .
COMPANY: FCDMC
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Wood. Patel & Associates. IDe; • 1550 East Missouri. Suite 203. Phoenix. Arizona 85014 • (602) 234-1344 • Fax (602) 234-1322
E-Mail: woodpad@nelZOne.com

[J hard copy to follow in mail

fax transmittal

DATE: /Z/ZZ,/97

FAX NO: So~- 4&Jo1

TIME:

PAGE 10F

CIVIL ENGINEERS • HYDROLOGISl'S • LAND SURVEYORS

IB" copyto: fiU

COMMENTS:

COMPANY:rt::OffC

TO: /?J-../ ewOBC

WOOD/PATEL

. FROM: UA-rjEL:; 7A:;u,or-l IJOB NO.: 94/63,0'2
PROJECT: ;";~~/orb1J~wm;l fit/I
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P. 001602 412 7211

FAX NUMBER:

City of Peoria

FA..X COVER SHEET

CITY OF PEORIA ENG.

IF THIS DOCUMENT IS rNCOKP~ETE OR ~~~EG~B~E, P~EASE cONTACT THE
SENDEll

PHONE NVHB ER :
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FIRM NAME; ill~
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1-
Harding Lawson AssociatesI Infrastructure, Inc.

LETTER OF TRANSMITTAL

I Engineering, Planning &
Construction Services

I
I To:

I

James Taillon

WOOD/PATEL

1550 East Missouri, Suite 203

Phoenix, AZ 85014

Date: December 5, 1997

Project: Northern/Orangewood

Our No: L{Q04't. I
VIA: Delivary

RECEIVED

DEC 0 8 1997
WOOD. PATEL &

ASSOCIATES

Remarks:

No. of DWG. or Other
Copies Number Title or Description.Remarks

1 2 Sheets 1/2 Size plans for the junction structures.

Iwe are enclosing:

I
I
I
I
I
I
I
I Copies to: file

I
234 North Central Ave., Suite 600

I Phoenix, Arizona 85004
Tel: (602) 252-4105
Fax: (602) 252-4162

I
I



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

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.

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 follows:

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 EI Paso's gas pipeline, we require that trench boxes be used to prevent any
movement of the gas pipeline during construction.

WOOiJ. PATEL"
ASSOCIATES

RE.CEIVED

DEC 0 5 1997

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

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 st Avenue to 83rd Avenue. The
construction of the storm drain will affect our facilities in the S% of Section 34, Township 3
North, Range 1 East.

Re: RJW 970441 - Encroachment: Maricopa
County Flood Control District-Northeml
Orangewood Storm Drain; Agua Fria
Une (2215) M.P. 3, Maricopa County, AZ.

Mr. Quenton Lindstrom
WOOq,1 Patel & Associates, Inc.
1550 East Missouri, Suite 203
Phoenix, Arizona 85014

December 2, 1997

I.
I.. ELPASO

r-- NATUAALCfAS
--------~~~-
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Mr. Quenton Lindstrom
December 2, 1997
RlW970441
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 should be verified and corrected if necessary, prior to construction.

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

Very truly yours,

&~
Contract ROW Analyst
Securities Group
Rights, Records & Land Services
r1s/irr

cc: Bill Ward



Log :j?AJtlB.lE 0
DECO 11997

,I~cw and informatioD. Please rcspclnd to the Public Projects Office by the date required.

Jle: 1\-\1-9'7 #ofPlanSets:_ Return by: \'2-J4-9.7
Jign Engineer: .. ~ . Returned: __~_+--_

:"1e1d Engineer: ~~ 0 \ 0 '0i?t --rf.H-~ Retumed: 1ih-6'h7
Jney: W oo~ fa.+e..\ t1S- rcs~o c ..5 'Project #: NO/o '611NG EWODy.1

iIAnittah Prelim (3O'J')_ ~(~L\ 2od(9O%)_ F'mal_ Rt~.:ro~ty\.I1It'1/~
• . v2 \ ...b. C> 7 (1 v· • PrMse- p:::.

'Ttion: .I~ v+ e r· 'ZF- 0 ....,...1A. I"

~e: '8Y\N
t'I

'lise aaswer the roUcnriac questioas:
WOOD. PATEll

V es \~ NOAS_SOCIATES.• *,e there existing telephone facilities within the limits of this project? A I ..JC::...
• yes, they are: Aerial _ Buried ..J(. Underground _

~rberof CODfIicts at tbis time~ UtiIilJ cIearm:e liJrm 8ItlIChed? Yes _ No L

~~------------
Describe nature and Jocation.1zy station of conflict Attach additional sheets as needed.)

..1a'pot-bole job required to secure elevatio~ 1Uld location data? .Yes _ No~
ib No. Issue Date Service Date Requested

~. 'allTelco facilities are not shown or are improperly located, "red-line- the fadlites when miajmaJ and retlm

EbiS office.. If a large project, return ODe set of BFMs/Conduit records with the project plaDs. If all
• ·ties are not shown on m:ords, return also a copy of jobs DOt posted to the records.

red-lined BFM/Conduit Records .

.~ I a job required to resolve ccmfIicas on this project? Yes --.:.. No.L
Job No. Issue Date Service Date Requested__

.Isi.r a~igned to this project: 6f)OftJ-t52 PhoDe #: ft3o..,,5Y7jJ

.. t the facilities affected by this project within US WEST Communications own right-of-way?
_ No~ Prior rights documentation attached? Yes _ Noi-

~t of relocations attached? Yes _ No~ .

II weST Communications will biD for relocation when our facilities are within our own J'isbt-of-way, by :
priptivc right or where relocation, termination or installation of additional or new service is required fo
.priclary interest For information, refer to Right-of-Way Group at 831-4610•

. I.some cases, Improvement Distrid Projects can be billed for relocation of facilities exduding betterment!
<list of r:elocation.~attached? Yes _ No x...



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

CC: File

FROM: James Taillon

COMMENTS:

PAGE 1 OF 1

DATE: November 25, 1997......_._._---_._....._._.__..._._.....

TIME:8:13 AM

...._........_.__....._----_.,_.--,
__, •• .. n .._._••_._•• _

------.._._-_ _ _ __..__ _ --_ ..

FAX TRANSMITTAL

WOOD/PATEL
ASSOCIATES
Civil Engineers
Hydrologists
Land Surveyors

_.__....._..._---_.. ,.....---_.._---
-------------_._--_......_--_....._.-._-----_........._-_....

.__.-------_... _--,

.__ _ _ _.._ .._ _-_ _ _ _ -._.-- ~ -_.__ - _ .

............................................l!_y.~~~~~!.~~.Y-.!~.!!~.~r q~!~!!~~~.~!!.~9~!E~ ..~~.~!!~~E1_~! _ _._ .

..................__..!~!~~~!~~~.! ..p.!~~!~.~~!_~_!.~.~~~: _ .

............................................_ _.._ _..!.~~!!~ ..Y-?~.: .
James

.....~~9~.~~= ..!!~rth~,!!1IO..!!.!!9.!~.~~ ..~§.~~p.~ ~!!..~_ ~.Q.~ ..~9:.= ~~~.?~:~~ ..
SUBJECT: Pipe Thickness at Junction Structures...............- - - ------ __ _.- _.••···..v··· ········ ·•·__············ ··..····..········ .

.....!.«?: E~~! ..Ja~.!~~_ _ _ _ _ _ _ __.._ _.

.....~Q.~~~~!:.J:I ..~!.~i~9. ~~~~~..~~o~J!.!!.~_ __ _ _ _ ..
FAX NO.: 252-4162
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WOOD, PATEL Be ASSOCIATES, INC•• 1550 E. Missouri. Suite 203 • (602) 234-1344 • FAX 234-1322

FROM: James Taillon

CC: File

.....~~Q~.~.~!: ~~~~!!~Q~!.~.9~~~~~ ..~.~.~p.~.~~.! ..~ ~Q~..~.Q:.: ~~.~.~~=.Q~ ..

.....~y.~.~~~.!.; ..~~~.~! ..~!.p.~~..!~~..~~~~~!~.~ ..~~!~~~.r.!~ .

PAGE 1 OF 1

DATE: November 24,...........................................................................................
TIME: 10:21 AM

FAX TRANSMITTAL

WOOD/PATEL
ASSOCIATES
Civil Engineers
Hydrologists
Land Surveyors

......:~:~.~ ..~~~~..~.~~.~~~~ ........•••_.•.•..•..••................•...................•.••.•••.•........••..........•.............••....................................................••••.........•............•.......

.....~Q~~~.~!: ~~.r.~!.~9. ..~~~~~..~~~.~~.!!.!!~ .
FAX NO.: 252-4162

.....9.2~~.~.~.!~.: ~~~~.~~~ ..~~..~..~~p..¥..9.!..~~!..~.~!.1.~ ..~~p..~!!.!?E.!~.~ ..~!~.~~ ..~!~~..~~! .

.....~.~~.~.~~.~~ ..~~~~!~E~~:: ~.!.Y.9.~ ..~.~y..E:?.~!!¥..!~.~.~~.~.g.~~~~!9.~~ ..~!.r.~.9~~E~ ..~~.~!!!.~~~~ .

.....!~!?!!!1.~!!9.~! e!!~~~..~.~~..~.~..~~?..~: .

..............; _ !~~~~..¥.~~.: .
James
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EI Paso Natural Gas Company P.O. Box 1492 EI Paso, Texas 79978-1492 Phone (915) 496-2600 Fax (915) 496-3155

We are in receipt of the plans for the captioned project where the Maricopa County Flood Control
District is proposing to construct it Northern/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 completion 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,

/l«Ltz:--~tLStarkS
Contract ROW Analyst
Securities Group
Rights, Records & Land Services
r1s/irr

WOOD. PATEL &
ASSOCIATES

RECEIVED

NOV 2 01997

cc: Bill Ward

Dear Mr. Lindstrom:

Re: RIW 970441 - Encroachment: Maricopa
County Flood Control District-Northeml
Orangewood Storm Drain; Agua Fria
Line (2215) M.P. 3. Maricopa County. AZ.

Mr. Quenton Lindstrom
Wood; Patel & Associates, Inc.
1550 East Missouri, Suite 203
Phoenix, Arizona 85014

November 17, 1997
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I.- ELPASO
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LETTER OF TRANSMITTAL

CivilEngineen, Hydrologists, LandSurveyors

WOOD, PATEL & ASSOC., INC.

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

I Phoenix, AZ 85014 A'ITENTION: GLEN COMPTON

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

t: FCD CONTROL 94-12 PHASE n

CITY OF GLENDALE-WATER AND SEWER BUTLER & NORTHERN STORM DRAINS, SUB PHASE "A"

50 WEST GLENDALE AVE. 60%-SUBMMI'ITAL

GLENDALE, AZ 85301 UTIliTY CONFliCTREVIEWNOTIFICATION

tr: ARE SENDING YOU Il!I Attached o Under separate cover via U.s, MAIL the following items:

o Shop ~wings Il!I Prints o Plans o Samples o Specifications

I IJ Copy ofletter IJ Change Order 0

COPIES DATE NO. DESCRIPTION

I I 11-13-97 1-31 STORM DRAIN PLANS

I
I
I
tmSE ARE TRANSMITTED as checked below:

o For approval o Approved as submitted o Approved as noted

I Il!I For your use o As requested Il!I For review and commentr: PLEASE REVIEW TIlE AITACHED PLANS FOR ANY UTILITY CONFLICTS TIIAT MAY EXIST. PLEASE

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

I
I
I
IOPYTO:

SIGNED:

~TRANAPS.G£N QUENTON LINDSTROM

I
I



LETTER OF TRANSMITTAL
I·

WOOD, PATEL & ASSOC., INC.

I Civil Engineers Hydrologists LandSurveyors, ,

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

I Phoenix, AZ 85014 A1TENTION: Mr. Bob Maurer

(602)234-1344 • FAX234-1322 RE: NORTHERN/ORANGEWOOD STORMDRAIN

10: FCD CONTROL 94-12 PHASE U

SRVWUA BUTLER & NORTHERN STORM DRAINS, SUB PHASE"A"

10. Box 52025 60%-SUBMMITTAL

Phoenix, AZ 85072·2025 UTILITY CONFUCTREVIEWNOTIFICATION

~ ARE SENDING YOU IllI Attached o Under separate cover via U.S, MAIL the following items:

o Shop ~wings IllI Prints o Plans o Samples o Specifications

I ° Copy of letter o Change Order 0

COPIES DATE NO. DESCRIPTION

I 1 11-13-97 1-31 STORM DRAIN PLANS

I
I
I
IrnSE ARE TRANSMITTED as checked below:

o. For approval o Approved as submitted o Approved as noted

I IllI For your use o As requested IllI For review and comment

] EMARKS: PLEASE REVIEW TIlE AITACHED PLANS FOR ANY UTILITY CONFLICTS 1lIAT MAY EXIST. PLEASE

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

I
I
I
~YTO:

~TMNAPS.GEN
SIGNED:
QUENTON LINDSTROM



LETTER OF TRANSMITTAL

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

I Phoenix, AZ 85014 AlTENTION: Don Quinn

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

t: FCD CONTROL 94-12 PHASE n

SANTA FE PACIFIC PIPELINE CO. BUTLER & NORTHERN STORM DRAINS, SUB PHASE"A"

00 TOWN & COUNTRY ROAD 60%-SUBMMITTAL

ORANGE, CA 92868 UTIUTY CONFUCTREVIEWNOTIFICATION

t ARE SENDING YOU IllI Attached o Under separate cover via U.S, MAIL the following items:

o Shop ~wings IllI Prints o Plans o Samples o Specifications

I o Copy ofletter o Change Order 0

COPIES DATE NO. DESCRIPTION

I 1 11-13-97 1-31 STORM DRAIN PLANS

I
I
I
trnSE ARE TRANSMITTED as checked below:

o For approval o Approved as submitted o Approved as noted

I IllI For your use o As requested IllI For review and commentr: PLEASE REVIEW TIlE ATTACHED PLANS FOR ANY UTILITY CONFLICTS lHAT MAY EXIST. PLEASE

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

I
I
I
IOPYTO:

SIGNED:

~TRANAPs.GEN
QUENTON LINDSTROM

I
WOOD, PATEL & ASSOC., INC.

I Civil Engineers, Hydrologists, LandSurveyors



LETTER OF TRANSMITTAL

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

I Phoenix, AZ 85014 ATTENTION: KENT PILCHER

(602)234-1344 • FAX234-1322 RE: NORTHERN/ORANGEWOOD STORMDRAIN

t: FCD CONTROL 94-12 PHASE II

MCI TELECOMMUNICATIONS BUTLER & NORTHERN STORM DRAINS, SUB PHASE "A"

826 193rd AVENUE 60Oft,-SUBMMITI'AL

WITTMANN, AZ 85361 UTIUTY CONFUCTREVIEWNOTIFICATIONt ARE SENDING YOU l!lI Attached o Under separate cover via U,S, MAIL the following items:

o Shop dt],wings l!lI Prints o Plans o Samples o Specifications

I
o Copy of'letter C Change Order C

COPffiS DATE NO. DESCRIPTION

;1 1 11-13-97 1-31 STORM DRAIN PLANS-
I
I
I
~SE ARE TRANSMITTED as checked below:

o For approval o Approved as submitted o Approved as noted

~I
l!lI For your use o As requested l!lI For review and comment

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

~TIFYUS OF YOUR CONCLUSIONS. IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE CALL.

I
I
rt-
~YTO:

SIGNED:
QUENTON LINDSTROM

F nANAPS.GEN

I WOOD, PATEL & ASSOC., INC.

I Civil Engineers, Hydrologists, LandSurveyors



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

I ClvH Engineers, Hydrologists, LandSurveyors

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

I Phoenix, AZ 85014 ATIENTION: Ms. Angie Hardesty

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

r c .. E· . D

FCD CONTROL 94-12 PHASE II

BUTLER & NORTHERN STORM DRAINS, SUB PHASE"A"ox ommumcatioDS- ngmeenng epartment

-I 5 North 51st Avenue 6O%-SUBMMITTAL

UTILITY CONFUCTREVIEWNOTIFICATIONIloenix, AZ 85043r ARE SENDING YOU 8 Attached CJ Under separate cover via U.s. MAIL the following items:

CJ Shop ~wings 8 Prints CJ Plans CJ Samples CJ Specifications
o Copy ofletter o Change Order 0

COPIES DATE NO. DESCRIPTION

I 1 11-13-97 1-31 STORM DRAIN PLANS

I·
I,
~SE ARE TRANSMlTIED as checked below:
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1550 East Missouri, Suite 203 DATE: November 13, 1997 I JOB NO. 94153.02

I Phoenix, AZ 85014 ATTENTION: CHC Engineering Inquiry

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

t: FCD CONTROL 94-12 PHASE n

BUTLER & NORTHERN STORM DRAINS, SUB PHASE "A"AT&T

35 East 40th Avenue, Room C-18 6O%-SUBMMlTTAL

Denver, CO 80205 UTILITY CONFliCTREVIEWNOTIFICATIONr ARE SENDING YOU Il!I Attached o Under separate cover via U.S. MAIL the following items:

o Shop ~wings Il!I Prints o Plans o Samples o Specifications

I
o Copy of letter o Change Order 0

COPIES DATE NO. DESCRIPTION

,'I 1 11-13-97 1-31 STORM DRAIN PLANS...
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I
I·
tmSE ARE TRANSMITTED as checked below:

o For approval o Approved as submitted o Approved as noted

1I Il!I For your use o As requested Il!I For review and comment

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

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

•
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QUENTON LINDSTROM
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WOOD, PATEL & ASSOC., INC.aClvH Engineers, Hydrologists, LandSurveyors

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

I Phoenix. AZ 85014 A'ITENTION: MR. BILL WARD

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

t·
,

. . FCD CONTROL 94-12 PHASE n

EL PASO NATURAL GAS BUTLER & NORTHERN STORM DRAINS. SUB PHASE "A"

-115 SOUlH 481H STREET 60%-SUBMMITTAL

PHOENIX. AZ 85044 UTILITY CONFliCTREVIEWNOTIFICATIONt ARE SENDING YOU IllI Attached o Under separate cover via U,S. MAIL the following items:

o Shop ~wings Il!I Prints o Plans o Samples o Specifications

1I o Copy ofletter o Change Order 0

COPIES DATE NO. DESCRIPTION

I 1 11-13-97 1-31 STORM DRAIN PLANS

[I-
I
I
ImSE ARE TRANSMITTED as checked below:

-'-
o For approval o Approved as submitted o Approved as noted
Il!I For your use o As requested IllI For review and comment

EMARKS: PLEASE REVIEW THE AITACHED PLANS FOR ANY UTILITY CONFLICTS THAT MAY EXIST. PLEASE

~ PTIFY US OF YOUR CONCLUSIONS. IF YOU SHOULD HAVB ANY QUESTIONS. PLEASE CALL.
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tI
~YTO:

klTRANAPS.GEN
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WOOD, PATEL & ASSOC., INC.

I Civil Engineers, Hydrologists, LandSurveyors

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

I Phoenix, AZ 85014 ATI'ENTION: LISA POWERS

(602)234-1344 • FAX234-1322 RE: NORTHERN/ORANGEWOOD STORMDRAIN

t: FCD CONTROL 94-12 PHASE n

SOUTHWEST GAS CORPORATION BUTLER & NORTHERN STORM DRAINS, SUB PHASE"A"-t0urn 43RD AVENUE, MIS 420-586 60%-SUBMMITTAL

PHOENIX, AZ 85009 UTILITY CONFLICTREVIEWNOTIFICATION

t ARE SENDING YOU IllI Attached Cl Under separate cover via u.s MAIL the following items:

o Shop ~wings IllI Prints o Plans o Samples o Specifications

_I Cl Copy ofletter o Change Order 0

COPIES DATE NO. DESCRIPTION

I 1 11-13-97 1-31 STORM DRAIN PLANS

J
~

I
ImSE ARE TRANSMITTED as checked below:

I
Cl For approval Cl Approved as submitted Cl Approved as noted
IllI For your use Cl As requested IllI For review and comment

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

Ll2,TIFY US OF YOUR CONCLUSIONS. IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE CALL.

I
tI
1.
:IPYTO:

tJ.S\TRANAPSoGEN

SIGNED:
QUENTON LINDSTROM
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WOOD, PATEL & ASSOC., INC.

I Civil Engineers, Hydrologists, LandSurveyors

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

I Phoenix, AZ 85014 ATTENTION: KEIlH NICHOLSON

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

t: FCD CONTROL 94-12 PHASE n

US WEST COMMUNICATIONS BUTLER & NORTHERN STORM DRAINS, SUB PHASE "A"

1220 NORlH 25lH AVENUE, SUITE 100 60%-SUBMMITTAL

UTIUTY CONFUCTREVIEWNOTIFICATIONPHOENIX, AZ 85021

t ARE SENDING YOU IliI Attached o Under separate cover via U S MAIL the following items:

o Shop ~wings IliI Prints o Plans o Samples o Specifications

I o Copy ofletter o Change Order 0

COPffiS DATE NO. DESCRIPTION

I 1 11-13-97 1-31 STORM DRAIN PLANS

I-

I
I
tmSE ARE TRANSMITTED as checked below:

I
o Forapproval o Approved as submitted o Approved as noted
IliI For your use o As requested IliI For review and comment

] EMARKS: PLEASE R£V!EW 1HE ATTACHED PLANS FOR ANY UTILITY CONFLICTS TIlAT MAY EXIST. PLEASE

OTIFY US OF YOUR CONCLUSIONS. IF YOU SHOULD HAVE ANY QUESTIONS, PLEASE CALL.
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I
~YTO:

SIGNED:
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I -
Phoenix, AZ 85014 A'ITENTION: DAN NISSEN

(602)234-1344 • FAX234-1322 RE: NORTHERN/ORANGEWOOD STORMDRAIN

t: FCD CONTROL 94-12 PHASE n
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UTILITY CONFUCTREVIEWNOTIFICATIONPEORIA, AZ 85345

t ARE SENDING YOU IllI Attached o Under separate cover via U.S, MAIL the following items:

o Shop drJtJwings IllI Prints o Plans o Samples o Specifications

I o Copy of letter o Change Order 0

COPIES DATE NO. DESCRIPTION

I 1 11-13-97 1-31 STORM DRAIN PLANS

I
I
I
tmSE ARE TRANSMITTED as checked below:

I
o For approval o Approved as submitted o Approved as noted
IllI For your use o As requested IllI Forreview lU).d comment

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

lI2.TIFY US OF YOUR CONCLUSIONS. IF YOU SHOULD HAVB ANY QUESTIONS, PLEASE CALL.
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I
I
~YTO:

SIGNED:
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I Phoenix, AZ 85014 ATTENTION: EXPEDITOR, DESIGN

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

t: FCD CONTROL 94-12 PHASE n

SALT RIVER PROJECT BUTLER & NORTHERN STORM DRAINS, SUB PHASE"A"
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PHOENIX, AZ 85072-2025 UTIUTYCONFUCTREVIEWNOTIFICATION
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[J Shop ~wings IllI Prints [J Plans o Samples [J Specifications

I CI Copy oftetter o Change Order CI

COPIES DATE NO. DESCRIPTION

I 1 11-13-97 1-31 STORM DRAIN PLANS

I-
I

•
tmSE ARE TRANSMITTED as checked below:

[J For approval [J Approved as submitted [J Approved as noted

I IllI For your use [J As requested IllI For review and commentr' PLEASE REVIEW TIlE AITACHED PLANS FOR ANY UTILITY CONFUCTS mAT MAY EXIST. PLEASE

TIFY US OF YOUR CONCLUSIONS. IF YOU SHOULD HAVB ANY QUESTIONS, PLEASE CALL.
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tI
tI
~YTO:

SIGNED:

~TRANAPS.GEN QUENTON LINDSTROM
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WOOD, PATEL & ASSOC., INC.

I Clva Engineers, Hydrologists, Land Surveyors



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

Two issues were discussed regarding the connection of SRP laterals into the proposed Northern
Avenue Storm Drain. The first issue was maintenance. The City of Peoria indicated that they
would like to enter into an agreement with SRP for maintenance of the system. The concern
is for any debris and/or sedimentation which the SRP laterals may contribute to the Northern
Avenue storm drain. Salt River Project stated that these issues can be addressed by
constructing trash racks at the headwall inlets and constructing manholes with silting basins as
part of their inlet structure. SRP would then be responsible for maintenance of these items
which occur prior to the connection into the storm drain and outside of the city right-of-way.
The City of Peoria felt that this would be satisfactory and a maintenance agreement would not
be necessary.

The second issue discussed was the cost of upsizing the storm drain for the Salt River Project
irrigation flows. WoodIPatel has run the hydraulics for the storm drain based on an additional
16 cfs which would be contributed by Salt River Project laterals. Salt River Project indicated
that by providing inlets for SRP flows at 89th Avenue, 87th Avenue, 85th Avenue, and 83rd
Avenue would allow for MCDOT to eliminate the tiling of the RID ditch along Northern
Avenue from 83rd Avenue to 85th Avenue. SRP felt that the cost savings realized by
eliminating 1/4 mile of tiling the Northern Avenue storm drain to accept SRP flows would
offset the cost of upsizing the Northern Avenue storm drain to accept SRP flows. Bob Maurer
of SRP will contact Kent McLain of Maricopa County Department of Transportation
(MCDOT) and discuss this issue. Mr. Maurer will ask MCDOT to incorporate the necessary
SRP inlets into their plans, eliminate the tiling of the RID ditch and to upsize the storm drain
pipe west of the Peoria basin. At this time, Wood/Patel will not incorporate any of the SRP
improvements or flows into their design. The hydraulics will remain as they were prior to
SRP's upgrade requirements and no laterals, manholes, .QI stubouts will be included at this
time. If MCDOT and SRP reach an agreement on this issue prior to the final plan submittal
for Northern and Butler storm drains, WoodIPatel may be directed to perform additional work
to incorporate these revisions.

October 23, 1997
WP #94154.02

CIVIL ENGINEERS • HYDROLOGISTS • LAND SURVEYORS

MINUTES OF MEETING

Northern and Butler Storm Drains Sub-Phase A
Contract FCD 94-12 Phase II

Salt River Project Irrigation Ties
Into Northern Avenue Storm Drain

Dan Nissen, City of Peoria
Burton Charron, City of Peoria
Bob Maurer, Salt River Project
Dave Schreeve, Salt River Project
Harold Biever, Salt River Project
R.W. Shobe, Flood Control District of Maricopa County
Ash Patel, Wood, Patel & Associates, Inc.
James Taillon, Wood, Patel & Associates, Inc.

All Attendees, Kent McLain, MCDOT, Mike Chase, Stanley Consultants

ATTENDEES:

PROJECT:

SUBJECT:

Memos\941S4min.024

cc:

Darrel E. Wood. P.E.. R.L.S.
Ashok C. Patel. P.E.• R.L.S.

James S. CampbeU. P.E.
Gordon W. R. Wark. P.E.

Thomas R. Gettings, R.L.S.
Bruce Friedhoff, P.E.

Duane M. Hunn. P.E.
Scon A. Nelson, R.L.S.

Richard L. Hiner. P.E.
Fredrick K. Schneider. P.E.

Timothy A. Huval. P.E.
Michael J. Sexton. R.L.S.

Jack K. Moody. P.E.
Leslie J. Kland. P.E.

Carl Sinerley. R.L.S.
Curtis L. Brown. P.E.
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MEMOS\941S4min.oIO

83rd Avenue to 85th Avenue

WOOD/PATEL

Wood/Patel will fax R.W. a copy of the 30% review comments and responses. Wood/Patel
estimated that the approximate submittal date for the 60 % plans would be in three weeks or
approximately the last day of October, 1997.

~.

October 9, 1997
WP#94154

CIVIL ENGINEERS • HYDROLOGISTS • LAND SURVEYORS

MINUTES OF MEETING

Northern and Butler Storm Drains Sub-Phase A
Contract FCD 94-12 Phase II

Storm Drain Alignment on Northern Avenue

R.W. Shobe, Flood Control District of Maricopa County
Ash Patel, Wood, Patel & Associates, Inc.
James Taillon, Wood, Patel & Associates, Inc.

ATTENDEES:

In a previous meeting with MCDOT, it was determined that our storm drain alignment would
be moved to the proposed alignment of a 21-inch sanitary sewer for the City of Peoria which
is no longer going to be constructed. By utilizing the sanitary sewer alignment, two crossings
of the 16-inch gas line are required. However, since receiving utility pothole information, a
conflict has arisen with one of the crossings. WoodlPatel suggested that between 85th Avenue
to 83rd Avenue the storm drain should be relocated to the previous alignment as shown on the
30% plan submittal. This alignment will eliminate the gas line crossing conflict and also
minimize the number of utility conflicts which occur at 83rd Avenue. R.W. Shobe concurred
with this suggestion.

A second issue which was discussed was the access into the Peoria basin from the north at 85th
Avenue and Griswold. The City of Peoria requested that Wood/Patel extend the storm drain
line south approximately 80 to 100 feet with RGRCP to allow for a roadway access into the
site north of the basin for future parking. This would eliminate the need for construction of
a future bridge over the proposed channel. R.W. also agreed with this suggestion.

Darrel E. Wood, P.E., R.L.S.
Ashok C. Parel. P.E., R.L.S.

James S. Campbell. P.E.
Gordon W. R. Wark. P.E.

Thomas R. Gettings, R.L.S.
Bruce Friedhoff. P.E.

Duane M. Hunn. P.E.
Scott A. Nelson, R.L.S.

Richard L. Hiner, P.E.
Fredrick K. Schneider, P.E.

Timothy A. Huval, P.E.
Michael J. Sexton, R.L.S.

Jack K. Moody, P.E.
Leslie J. KIand, P.E. PROJECT:

SUBJECT:
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1801 West Watkins
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(800) 631-5216 (602) 254·7344
fax (602) 254-7412Arizona Contractor's License L-05 # 105748

ALLWASTE/NORTH AMERICAN LOCATING, INC.
Testhole Data Form - FULLNAL

.............__I<lCAJlNG.lNC

I
I

R:.IJ9#-n

{

~evmork,p.~etbV rJAL.

r _;-jxist.Grodeol A$ft.N:. <9.ec)~~~
__Other _

.-- ~ • ~"! 'Elevo~on

I
UTIll: I. 0 I ' Actuol Field Measurement (Not cokulotedl

-.:LL9_._~_' Hev. TOP UTll./STRUC'
UTIll: . ' Bottom Actual

___. ' Elev. BOT. UTiL/STRUCTURE (~required)

UTIl2: ' Actual Field Measurement (Not colwloted)
___. 'Elev. TOP UTll./STRUC'

UTIl2: ' Bottom Actuol
, Elev BOT UTiL/STRUaURE (~required)o

Customer Projed #
_____ Test Hole #_..1.""-- _

PIon Scale = _

Sheet/ of _
___ Dote Dug _

_-- N. A. Uroject# 0d. - 1 71 7 f Z-
srA. PI" 5".""1(;--.1 LI-! ~_=_- _
N/A -

..,-oM,", ~;~~C\ eUrl,;p..L ~Lc.o ~,'Ng

profile view
(Not to Scolel

POIIion~Exposed
--Lfull hoK

Speciliclocolion
Type/Condition Pavement
Anlidpoted Size, TVpe, Moterial

FormPreporedby __3i"...l!c...~wJ[!.::.lI+-'..:lt:,=-,")~R.g'1'-----'~::::=-=~ _
For8fllOll -=- ~----------

urisdidion Cin I')~0t2I'A
J . •. ------"'-.L...!.~9-:Ls:!-:.'C=-M~1[....=~";-1'-'-/J-7-tt-rt.""'-"::l..€.:---/?-
1.oco1ion ~ ~=.!..!::...._i,:..-=L.::..:~::::3='"'-"----

tlril.J,; 50,.,,,, \:>.3. TE"LLo L,AJI(
0.0. +sile/lype

Elev.B.M.l 3'?~-. 5'-- 'B.M.l Oe\(fiption_~__ --~-' - ~/. '77-~...L-.=~~'T___:__Jt_--

RodReod. + I .~, -t!:'J!'!/-vs;/(; 1~"'~F1-eL:---A-~=="""'-"-'-T~r-hf--',~-
H.I. 3"3 7 . _to~_ __ 'B.M. 1Given, Assumed, Cokuloted
Elev. B.M. 2 • 'B.M. 2Oesuiption . .~ .
RodReod. + . . _

H.I. • 'B.M. 2Given, Assumed, Cokuloted
DoB.M:s(H.I:s)checkbv OS' Yes__No Oilf. ..

H.I.~._0 $ __'(-I--L. !!..2__ '=_2"?£~ ~ 1'.._ -' P.K.jPEG/HUB Ex Gr. ------- ther~-~'~;:;eti:AMfltltl:tN[.7t:.fj--
(Rod Rend.) (Elevotlon) H.I. . _

.__ ..2-.~' Rod Reading Top Uti!. . . .__ 'Rod Reading Bot. Uti.
=3_~._4~_ 'Elev. TOP UTiL/STRUC. = .... 'Elev. BOT. UTll./STRUC.

REMARKS:

---'

Other, See Remarks L -.JWidth+
t I I.1

-< ~

4qfJItX..~d:t1. ~.L () t../~ /
\....

STA. ~'1.5/,.1 '-T; zS=
s ~.

~a.
i-~-'"

CfJUU.1t. )

~
/

~

I
I

I
I
I

I

I

I
I

I

I

I

I

I

I
I

I



1801 West Walkins
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1801 West Watkins
Phoenix, Arizona 85007

(800) 631-5216 (602) 254-7344
Fax (602) 254·7412
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(Rod Read,) (Elevation) H.I. __ . _

.~. 7S 'Rod Reading Top Ulil. • __. 'Rod Reading 8ot. UI.
=~~'Elev. TOP UTiL/STRUC. = __.__ 'Elev. 80T. UTll./STRUC.

I
I
I
I

I

I

I
I

I

I
I

I
Other, See Rernorks _

______W,idth+

t

L
,I

I
I
I
I
I

t I~ I-JoLG Ii .s
_______~,...."'~=$=~==o=r=.59=(=.=Z=3~')=O=.s;.=2=-~--L--r------_

~
):--:B::-VTL~Le..--R-t>"""J

I
I

REMARKS:



1801 West Watkins
Phoenix, Arizona 85007

(800) 631-5216 (602) 254-1344
Fox (6021254-7412

{
~rk'P.~ MAl

r __d'xisI.Grodeof ~e:;....sd;L'~VV~.~ _
_Other =- _

33G.. z 7 'Elevo~on

I
UTIlI: __-1. I 7 -' lleluot Field Measurement (Not colculoted)

33S. 10 _' Elev. TOP UTIl./STRUC
UTIl I: . ' 80ttom Acluol

______' Elev. BOT. UTIL/STRUCTURE (if required)
UTIl2: ' Acluol Field Measurement (Not colculoted)

______' Elev. TOP UTll./STRUC
UTll2: ' Bottom Acluol

___ 'Elev. BOT. UTIl./STRUCTURE (if required)

Arizona Contractor's license L-05 # 105748

ALLWASTE/NORTH AMERICAN LOCATING, INC.
Testhole Data Form • FULL

profile view
(Not to Scole)

FormPrepcJled by ~~....:--'=¥~----:::;;,.___------------ CustomerProje<!1 t=C.D 9£/-1z.
FOiemon Test Hole1-__1L- _
Jurisdiclion PIon Scole 0_, _

LocoIion a,... v-FSheetl of _
. Dote Dug ~--

-=--=--_-=-__ N.A. l. Projectl () Z - 17J1 (;f7
Spe<ilkLocoIion :p"1"A 0 -l- 5""'ftt. 5':~81.L~'f-----=O==-:..-. ~~_j!!,~T _
Type/CondilionPovement ----,---= _
An~cipotedSize, Tvpe,Moteriol n-'-'~l.-::JoL""O=_ _

EIev.8.M.1 ~~ 10. =z:L. '8.M.1 DeSllipoon_=::::t£=f2Et¥.l2. ......e~---"'!----'-- .....'-'-~=~--"=:.:...~~~:D2'!~
Rod Read. + -::-~I .~ , --2te ~ fL1AL 1--s..~~:.LL....L!J.1--~t::rJ;;'--;lf--l}.---j--
H.I. '3>.3J . --B.5. '8.M. 1Given, Assumed, Cokulot~
Elev. 8.M. 2 • '8.M. 2Des(fip~on _
Rod Read. + _
H.I. • '8.M. 2Given, Assumed, Colculoted
Do8.M.'s (H.I:s) (hed~.05' Yes__No_~ DifL -,-_---::- _
H.I.331-. 11. 5" '(·L_L.2L '=~-.2l'P.K./PEG/HU8

(Rod Read.) (Elevo~on) H.I. .

.__~. 7 S'RodReodingTopUliI. ==.=='RodReading801. ~1.
=335. ---'...Q. 'Elev. TOP UTll./STRUC. = .__ 'Elev. BOT. UTll./STRUC.

I

I

I
I

I
I

I

I

I
I

I

Widfh.t L -.J
.1

~ T#-Sr IIoce -# ¢
.sr4- 0 or 5"'9. S8 0.'322 ...

I

~

t

Other, See Remorks _

I
I

I

I
I
I
I
I



1801 West Watkins
Phoenix, Arizona 85007

(800) 631-5216 (602) 254-7344
Fax (602) 254-7412

{

~mork,p'~ A/4L

r x~1. Grode of ttR cd141
_Other ---::=:--=-:- _

33<P. t.L.c; 'E1evotlon

I
UTIll: / . ~.5 'Actual Field Measurement (Not colculoted)

335. ZO 'Elev. TOP UTIL/STRUC'
UTIlI: ' Bot1um ActuoJ

______' Elev. BOT. UTiL/STRUaURE (il required)
UTll2: ' Actuol Field Measurement (Not colculoted)

______' Elev. TOP UTiL/STRUC'
UTll2: ' Bot1um Actuol

______IElev. BOT. UTiL/STRUaURE (il requiled)

Arizona Contractor's License L-05 # 105748

ALLWASTE/NORTH AMERICAN LOCATING, INC.
Testhole Data Form - FULL

profile view
(Not to Scole)

I I
0.0. +size/type "I~

Portion of Pipe Exposed i"-.~
__fuU __hoK

Form Prepared by Customer Project I fZA - 94-/ z..
Forellllln --=~~...LL~M«4_--1..£.::.8J:l ....lo.----------- Test Hole I :..s
Julisdiction P1nnScole - _
Locolion of ~9.,!:!!f ~vc;. Sheetl of _

------------------------------ Dote Dug ---"""'---:==-:c

---.-..--__ N. A.L Pr~ect# O?.. -/7n9 7
SpdcLoco!ion -=<:S=-',-r-,:-A_=__ 0 +- -, 2.-9 .0 l, 0_ (C.e:t ""'-~ _
Type/Coodi!ion Povement I'--JIA- -.1:::Lt~
Anlicipoted Size, Type, Moleliol P(kJ6t(

EIev.B.M.1
Rod Reod.
H.I.
Elev.B.M.2

RodReod. + --- --- -----------.---..--------;;--He-,
H.I. • ' B.M. 2Given, Assumed, Colculoted
DoB.M.'s (H.I.'s) chedby .05' Yes__No __DiIf. _
H.I.~. Zip '(·)--1- ..10-1-'=~~ _~5_'P.K./PEG/HUB ExGr.. _

(Rod Reaa.) (Elevo"on) H.I. .

•~.~'RodReodingTopU~1. . ==. ==-----=--='RodReodingBoI.Utll.
=..ll£-. -ZQ.. 'Elev. TOP UTiL/STRUC. = . 'Elev. BOT. UTiL/STRUC.

I
I

I
I

I
I

I

I

I
I

I

I
Other, See Remorks, _

______Width+

t

L
,I

zS=

~~-It="S ~I
erA- 0+ 728.01 o.,q...~i

I

I
I

I
I
I REMARKS:

I



1801 West Watkins
Phoenix, Arizona 85007

(800) 631-5216 (602) 254-7344
Fox (602) 254·7412

IBu-r-L..lL.JL bIZ., L

{

_~,P.r@t~JYAL-

r - ~I.Grodeol K...o~
_Other 7 <Q'

.3.3 . '-'0 'Elevonon

I
UTilI: -_..:../ .3"1 'Actual Field Measurement (Not calculated)

33(p. /1 'Elev. TOP UTiL/STRUC
UTilI: ' Bottom Actual

___ _....,.,.....,~'Elev. BOT. UTIL/STRuaURE (a required)
UTll2: / q I 'Actual Field Measurement (Not calculated)
~. I 7 'Elev. TOP UTiL/STRUC

U1Il2: ' Bottom Actuol
___ ___' Elev. BOT. UTiL/STRuaURE (a required)

II

L

ALLWASTE/NORTH AMERICAN LOCATING, INC.
Testhole Data Form • FULL

______Width+

t

D.O. +size/type

profile view
(Not to Scale)

PDItion of Pipe Exposed
__fuR__hoW

10

-r6G.r #o~ til ~
S-rA- 0 -I--~8. ctl O.57...".,Lr

Othei,SeeReIROrksi _

Form Prepored by .4~~ . CustomeiProjecllfil) '10*/2-
FOIelllllll '69~ @OA Tes/Holel t,
Jurisdiction ~---!..P,_<1ifj!::.s.oe.~tA~---.:.._=_-__.____::;~__:_--------- PIon Scale -, _
locotion e>q'f:jjOO. ALlIE I ~U1'tp: Sheet I 01 _

. Dote Dug _

.~--_,____-- N.A.LProjecll 02 ~/717t7
$pe<ificLoco1ion ~f'A 0 -+8~! 0 - $5Yz..!lm!:1---:L=...rL- _
Type/Condition Pavement AJ7A:- - ~g,..,-
Antkipoted Size, Type, Moteriol'-_.....:...Jfc...J&fl~£(...I.IO~--

Elev.8.M.1
Rod Read. + ---..-~~

H.I.
Elev. 8.M. 2
Rod Read. + _
HJ. • '8.M. 2Given, Assumed, Calculated

Do8'~3j check by .05' Yes__ No __Dill. _'-.-=--------------jL-hIt!-1J.~;;CKAMI!m~lJH1V_
H.I. • rq '(.)---1..:S-Y; ';'3.1.L s:B-' P.K-/PE6/HUB Ex 61. --- O·ttIm1L-~~~:::::-:-:~~7-

(Rod Read.) '( (Elevonon) HI. .331- .d-..:.
. z...~'RodReadmgTopUnl. r ~t . -Z- il_'RodReadingBoI.Unl. '( /1E
= .3%..-L:J- 'Elev. TOP UTll/STU ') IL ; 3...3..G!..LL 'Elev. BOT. UTil/STRUC. j

NAL
...__-...._.INC Arizona Contrador's License L-05 #105748

REMARKS:

I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I

1801 West Watkins
Phoenix, Arizona 85007

(800) 631-5216 (602) 254-7344
Fax (6021254-7412Arizona Contractor's License L-05 # 705748

ALLWASTE/NORTH AMERICAN LOCATING, INC.
Testhole Data Form - FULL

Form Preporedby ----........,,,;:.--~~':_'T_c:---'---=------------- Cuslom8lProjed# FCfJ &f1~/ z..
Foremon Test Hole # 7
Jurisdiction :"3 Q eo A PlonScole M

- _

Location c;.J -I- V£ Sheet# of _

Dote Dug ----:-=----c:;;;:-::=_

N. A.l. Project# 0 Z ~17/7'17
Spetificlocalian ~SPf 0 r 8~Za 7 J o. 08 In .(r
Type/Conmfion Pavement A Jlk {\11i.L _
AntitipatedSize,Type,Moteriol~ ....IC . _

NAt
.......WAJlI/NOOlltAMWCAHIOCAl1NG.1NC

I
I
I
I
I

. ':>~. -

Elev. B.M. 1 3> 2(0 , q }S= 'B.M. 1Descripfion -4~..,634L~r&..:=(:il':7:~~'-'~~-"-;~·~'-7;~e;;-:-:=~~~-;;Js;7jP<-
Rod Reod. + ~'.9-'_ ' _~~L=--<,----",S=V,'-L<-~'-==----=='9'---'-'"~"""'---,.'i,
H.I. ~, a1- 'B.M. 1Given, Assumed, Colculated
Elev. B.M. 2 ' B.M. 2Descripfion ~~:Z~~--\\-"iM-
Rod Read. +
H.I. , 'B.M. 2Given, Assumed, Coleuloted
Do B.M:s (H.I:s) check bv .05' Yes No Oift.
H.I.~. _8 ....;Lf~1·)---L.!l.L ':~. :1....1.' P.K.fPEG/HUB Ex Gr. Other cJ

(R~Reod') t (Elevofion) HJ. 3 $8. a~ , ~~ z.
• Z..~'RodReodingTopUfil. U~, -mu ~ . ~.-=LL'RodReadingBot.Ufil.
:335.9-S_'Elev. TOP UTll./STRUC ~.~~ :~ ..!i~ 'Elev. BOT. UTll./STRUC C¥V

I
I

I

{

~ark,P.~tbY AlA l-

f
-- x~t.Gradeof ,-~--,--,.,-,()",,-,-',-W_' _
__Oth8l -= _

'3 2(P. 9.3 'Elevofion
_-=--_0=. ' Actuol Field Measurement (Not coleu/oted)

3.35. _?~ _' Elev. TOP UTll./STRU('
______' BonomActual

__--= _.,......,._' Elev. BOT. UTll./STRUCTURE (n required)
----=:;-:::-,0::0-. fa L ' Actuol Field Meosurement (Not coleuloted)

334>. q--.s 'Elev. TOP UTll./STRU('
______' BonomActuol

_ . ' Elev. BOT. UTll./STRUCTURE In required)

---::~/t:=.. -!.!I-.. A.urVA/..
3.35",~ ~N 73fO

rI UTilI:

-, UTll2:

UTIl2:

1Jnt.3

,I

L~1L3

0.0. +size/type

t
_____----'Widrh+

profile view
(Not to Scale)

Portion of Pipe Exposed
__full __ha~

Orher, See Remorks _

I
I
I
I
I

I
I
I
I
I

-=

r£9r HoL# ?1=-{
..sTA 0+ 892..21 o.oe"..L-r



1801 Wesl Walkins
Phoenix, Arizona 85007

(800) 631-5216 (602) 254-7344
Fox (602) 254·7412

/3. 0 5"14 r
I£{. 0, ~Lr

{

_~mo~egsetbY AlAi-

r _~~t.Grodeol ~8.L~--",-"~""''''-'-''~'''~ _
_Other --::;;;;;--c=-;--_-='"=-__

~.x.. 72-'Elevotion

I
UTIlI: -=-=-::;;;; -':....-...L'7_, Actuol Field Measurement (Not colculoted)

3,.3,5: I 3 'Elev. TOP UTIL/STRU('
UTilI: ' Bottom Actuol

__--= ---;--::;;;:--' Elev. BOT. UTIL/STRUaURE mrequired)
UTll2: O. (p ..3 ' Actuol Field Measurement (Not colcukJted)

3 3?t. 0'1 ' Elev. TOP UTIl./STRU('
UTIl2: 'Bottom Actuol

___ ----=---,,-_' Elev. BOT. UTIl./STRUaURE (~ required)
{/rlc.3: I . .:1.:l.- AvrvA.....

33'1 . ..:l:2.. .e:L:£VAr'tr#-rot>

...

,I

L

5SlA = Q oJ. Cf07.0, ,

AUWASTE/NORTH AMERICAN LOCATING, INC.
Testhole Ooto Form - FULL

t
_____~Width+

Portion 01 Pipe Exposed
__fuU __hoK

0.0. +size/type

Other,SeeRemorks _

EIev.8.M.l
Rod Read. +
H.I.
Elev. 8.M. 2
Rod Reod. + _
H.I. • 'B.M. 2Given, Assumed, Colculated

OoB.M.'s (H.I.'s) chedby .05' Yes__No __Oil'--_ '.- . --_. :===o;~===~~~~~~¥!
H.I.~. 15 '(,)--Z.~'=_~_L~'P.K.jP3$ExGr.__ Other

(Rod Read.! (Elevotion) H.I. "i. 15.:. ~()r1/t.2 .
.--.!L. 0 2. 'Rod Reading Top Util. JUf/~1 . ----3...~ 'Rod Reoding Bot. Uti!. • .!tQ
=.312..~ 'Elev. TOP UTIL/STRUC. €t.iL-rklL. =~.~ 'Elev. BOT. UTIl.jSTRUC. 'K~ a3!L . .:]S

NAL
....AIl-.tllNOlllH -.v<lOCAnNG.lNC Arizona Contractor's License L-05 # 105748

FormPreporedby -=~~7J'i'""''I---7.a.-:~~~~~:~'1=____:_::_------- CuslomerProjecl# -[CCJ q~1L=- ?'i~C;;ICa~ ~;_I:=-_==_~=:_-o-;=--==--==--==-
Dote Dug __-,------,--=--=____=_

~ .---------,,----- N.A.LProject# oz- 171797
Specilit Loootion__~-AP,-~",",?-:-A..L-~=O:...-L-r_9L>O,,-)~=,:--,,-.---,1,---7'-i-J_-,-,73~.. -l-L11.,.... L-:r
Type/ConditionPovement __.........A~-:.-:SP:L_c::=~=-~_-_....LF--'--,A=I=!?~ _
Anlicipated Size, Type, Moteriol_----<£1'""""..t:...L~rn.:..=.c::=<:-=_____ . .

pro!ileview
(Not 10 Scole)

{/""L .1.: 3- " P¥'C €t.£c.."f1!,.1 c....
{}nt.. Z: ~II~ 1~1'M1 tJ
lIn'- ~; Iz" ,4'- wA<6I< L{Nc..~~ -f

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



1801 Wesl Walkins
Phoenix, Arizona 85007

(800) 631-5216 (602) 254-7344
Fox (602) 254·7412

{ _~mork~egSetbY tUA L-

r _1-1x~t. Grode of -----l8r:::...c~>\\tfJrt.~'AAaQjil€)~ivT\L...I.----
_Other --:= _

277. '2"3 'Elevotion

I
UTilI: ---!-I.~ ,Actuol Field Meosurement (Not colculotedl

335 ..3.!d..--' Elev. TOP UTll./STRUC
UTIlI: ' Boltom Actuol

__---= ---:----:-_' Elev. BOT. UTll./STRUaURE (if required)
UTIl2: C). (P ( , Actuol Field MeosuremenHNot colculoted)

"7? fe . 7 Z- ' Elev. TOP UTll./STRUC'
UTll2: ' BoltomAduol

___. ' Elev. BOT. UTll./STRUaURE (~required)

.__.._-==~~~~

Arizona Contractor's License L-05 # 105748

L

ALLWASTE/NORTH AMERICAN LOCATING, INC.

Testhole Data Form - FULL

t
______Width+

Portion of Pipe Exposed
__full-'to~

~ II<>~ -,j. cr
STA- /+-~S.t:." 1.3.lf3.... br e<eL
SrA- 0 Z"15. z1 , I ~S7_Lr ~ C4'rV'

Other, See Remorks. _

Elev. B.M.I
Rod Read. + -=-;;;;-:'L-

H.I.
Elev. B.M. 2
Rod Read. + _

H.I. • 'B.M. 2Given, Assumed, Colculoted

00 B.M.'s (H.I:s) check by .05' Yes__No _Dill. --.---------------\\-W!.----r..Jk'ff/r
H.I.~. IQ '(·l=--I-.U- ,=351_. _~'P.K/PEG/HUB ExGr. Other--~~'1~~TJPJ~!jL

(Rod Reod.l (E1evotion) H.I. 23:i .-112...:. ""/<01 A, U -'

. 3.~'RodReodingTopUIiJ. ~ ()rk.,. ( . -.Z.._3.L'RodReodingBot.Util. ? U'T7L-

= 3,35. -!I-#- 'Elev. TOP UTIl./STRUC.) 6L££. =~ ...:Lz.- 'Elev. BOT. UTIl./STRUC. 5 CA'rV

Form Preporedby----I-~~~~~~-~ CustomerProjecl#~ 9~/-z..
Foreman ~.. Test Hole 1---1-1--- _

JurisdKtion 4'fJl d ~ ~~.'. Pion Scole _
Locotion b:::t .... AI l€ --4-L3urZ.£1\ Sheet1 of----

Dote Dug -:-=-=:

-------~:s_:-.t,_7'----=Zj5.Z~1-~.3.""J:..:r - 8Lfc ·,l.A.l.Project# oz-/7/797
SpecilicLocotion ~~L_~..:!---42-:-::+~..:;;'S-~.:;_'b~H J /3 S-7·m L:r -CtW"V
Type/Condition Pavement -.&t~ . _
AnlicipotedSize, Type, MoterioL4r::--t:.t2.t,1tJ:;~_~I!:;j,:.c..Q ..-_~ ~

_____- c._kr1I_£j_L6;'--irl-_~....'JL-_-~~~~
J'.
Q)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



1801 West Walkins
Phoenix, Arizona 85007

(800) 631-5216 (602) 254-7344
Fax (602) 254-7412Arizona Contractor's License L-as # 105748

ALLWASTE/NORTH AMERICAN LOCATING, INC.
Testhole Data Form - FULL

Form Preporedby ~~:!.:I>\:.!N::..::.:\~..:..\~:tc.:.::.u=.:Q=f1-...I.C~:c'--lI:...J±o~A--'2..------------ (ustomerProjed# EC.Qq"-~z.,
Foreman Test Hole #---!/~(;~ _
Jurisdidioo C!-;\y OF P,fOf<:A" PlonScole _
loco1ion z:C3 e c A\JI2~u'lj Sheet # of _

______ Dote Dug _

N. A.l. Project# 02 - I 7t 7 q 7
Specific Locotion .,.--;-..:;S21:rJ.A~. _l.:O~"::t..:25"_<>'L~2.I-/~q:>C!...!. O~L""rL.c.-'__
Type/ConditionPovement _...I."'IZ-/_'...tA~<jMl!t::!:!.::A..~L:_:r.L- ' . _

AnfldpatedSize, Type,Moterioll_....-.i./:JO~62L1'!!t,...~--!~~:!\;I(,.s;c....=- _I

I
I

I

{

~morklDegsetby tJ A. L

r _~_Ex;~,tt. f.Grodeof ffilJ[~i't:N'\-
__Other _

L;:S~ . 0 7 'Elevoflon

I
UTilI: __....lO~. <'f 7 'Actual Field Measurement (Not calculated)

> "} 7 ..Q~~ 'Elev. TOP UTIL./STRUC
UTIl1: ' Bottom Actual

______' Elev. BOT. UTIL./STRUaURE (~required)

UTll2: . ' Actual Field Measurement (Not calculated)
______' Elev. TOP UTIL./STRUC

UTIl2: 'Bottom Actuol
_______ ' Elev. BOT. UTlL./STRUaURE (~required)

I

I

L 0
-.J

.1

~

t

_______WidtfH.

profile view
(Not to Scale)

Portion of Pipe Exposed
~__hoW

Other, See Remarks, _

UCi<..1 : .1LD,.,.... S7tJE(,. &;,~ L,'..-Jli:,

0.0. +size/type

Elev. 8.M. 1
Rod Read. + __......L

H.I. 119
Elev.B.M.2

Rod Reod. + ---.-------.------.---.-----+--I----.t:A
H.I. ' B.M. 2Given, Assumed, Calculated
Do B.M:s (H.I:s) check by .05' Yes__No __Dilf. .
H.I.~. --,7u Z.:..-..__'(·) ---L.~ '= 3'':'8. ~2-'P.K'/PEG/HUB

(Rod Read.) (Elevaflon) H.1. . _

.~.~' Rod Reading Tap Uti!. __. 'Rad Reading Bot. Uti!.
=..:IJJ..~ 'Elev. TOP UTlL./STRUC. .__ . '£lev. BOT. UTlL./STRUC.

I
I

I

I
I

I
I

I

I
I

I
I
I
I

REMARKS:

I



1801 WeslWolkins
Phoenix, Arizono 85007

(800)631-5216 (602)254-7344
Fax (602) 254-7412

{

__ ~olkd!PpegsetbY ¥'4L...

r ._........-F_Exyi~,tt. GGrnlOdeof fJ~,r...".,
__Other _

~ ::3'2. 8'tc:> 'Elevonon

I
UTIll: ----'1- 8$ ,Actuol Field Meosurement (Not calculoted)

'";57 ( . <j <e ' flev. TOP UTll./STRUC
UTlll: ' Boftom Actuol

______' Elev. BOT. UTiL/STRUaURE (if required)
UTll2: ' Actuol Field Meosurement (Not calculoted)

______' Elev. TOP UTiL/STRUC'
UTll2: ' 80ftom Actuol

______' Elev. BOT. UTll./STRUaURE (if required)

Ii

----. ----------------f-t-----;;6.

Arizona Contractor's Ucense L-05 # 105748

ALLWASTE/NORTH AMERICAN LOCATING, INC.
Testhole Data Form - FULL

33J 85"
__.LI. t:. (

'7''''

profile view
(Not to Scole)

Portion of Pipe Exposed
__~.JuU~oK

t

Other, See Remorks _
______Widtht

Form Prepared by __"A....""ijt)=~:..>.fi:"",""r\)c&,.~--"",m"""",;{o,-"",,-,=A..,-- (uslomel Project #-l-!E(.....1)u.'i4,L--'.1",,2.__

Foreman Test Hole I -L.(0"'-- _

Jurisdidion C.:.\'1 OJ=' P@l2.~ A. PIa 5<1
llKotion q:t'S" AV/Z. ( NOf:\\'\-(t, tW Sh:t:_e======of========

Dote Dug _

____ N. A. LProjectl

Specific llKolion " "A," "<I •L-\S~· 0 T:X(, l.7~8-=~==~.
Type/Condition Povement _-"'U>!<--.....n:....~...,t'_'.~..!..:""=-'-- __'___.------

Anticipoted Size, Type, MOleriol__-"c....q.J.L,.,:.l!.,.,'--'e.:..::.ONc.a'---"'=ic:'-''Ti'-'~===---_'sn'-'-=.~=-=--M-'''()..:::~''-"...::.>~'-''cJ,--_

UTi/. 1. : I.f"'/\c.~ mR..... \)eA.'oJ
0,0. t size/type

Elev.8.M.l
Rod Reod, +
H.I.
Elev. 8.M. 2
Rod Reod. +
H.I. • ' 8,M, 2Given, Assumed, Colculoted

Do 8.M.'s IH.I.'s) check by .05' Yes__No __Dill. ----------- ---------h(f'--tf:!.H--~.u.L:""-:-:-:-tHI----
H.I..:rz£. -l'l'lCL{""--__'(·) __L..kL '= J':SJ. ....&'GL_' PK./PEG/HUB Ex Gr. _

(Rod Reod.) (Elevonon) HJ .__ . _

.-L...21L-' Rod Reoding Top Util. . 'Rod Rending Bot. Uti'-
= '3:5 ( ....'i.f.L- 'Elev. TOP UTll./STRUC. __ . 'Elev_ BOT. UTIl./STRUC.

NAti AU_TlfNOlllH_~,_

I
I,

1

I
I

1

1

I

I

1

I

I
1
1
I
I

0hfuifftJ )

I
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1801 West Watkins
Phoenix, Arizona 85007

(800) 631-5216 (602) 254·1344
Fox (602) 254-7412

{

_~o~pegsetbY AiM-

r ..LExist.Grodeof_~~I4v=::tU-t=_.::.{"Pl'____l _
__Other _

777 . g -, 'Elevotion

I
UTIL 1: ---,-I - 9q ~' Actuol Field Measurement (Not <olculoted)

17 I 81 _' Elev. TOP UTll./STRUC'
UTIL1: ' BOllomActuol

______' Elev. BOT. UTlL./STRUaURE (if required)
UTIL 2: ' Actuol field Meosurement (Not colculoted)

______' Elev. TOP UTlL./STRUC'
UTIL 2: ' Boltom Actuol

___ 'Elev. BOl UTIL./STRUaURE (~required)

---.------------------A-----H£.

.1

Arizona Contractor's License L-05 # I05748

ALLWASTE/NORTH AMERICAN LOCATING, INC.
Testhole Data Form - FULL

t

D2. g 'B.M. 1Description- I~p:{~. ,vA.'~r---'-"""'-------"S"'_'-,;;.:::.=-+~."__"+7~OO":'<;_f_~.u::J'-""-''--'---L"9'__---

__---'1'-., t..~ ' ~~S{(.:--tf4-t!.8M-O lL-1tXD....'-<.;""".}""£.J;C---'If"',.::·..Jc::.::l.P""'·--------.,---I+--f~--+-
1 '1"', '1"< ' B.M_ 1Given, Assumed, Colculoted

___ ' 'B.M.2Description _

profile view
(Not to Scole)

0.0. +size/type " I I
Portion.9Pe Exposed r--... 0

-LfuU hoU

Other, See Remorks Width+ L ~

form Pr8jlOled by ....:~~~=c=-~loJ€=_l_.(-a:.=~t40=f'>.-~-- CustomerProjeet#
fOlemon ---=- :-=_""=:--:::;-;--;;-___ Test Hole#--'-IL.../------
Jurisdiction ..\..(l-'~~\~~t_::_.,-'o"-'e'--,.-----'-p,--"rfi"-'()(2=jc:.A-'--_,_--------- Pion S<ole - _
Locotion 9/~';4lhi: ~ Notttt~""I2N Sheet# of _

___ DmeDug _
.__. N.A.L.Project# ()l.-/7f7f7

Spedlic Locotion ---:-_~-=S'-'-TA • 0 + 70f..:.._i/-~r..:- _
Type/Condition Povement Co it A5~NA-t...r
AnlicipotedSize,Type,Molerioi 7fO,.,,... SDvt:L ~.I?6>. COAS LiNE:.

Elev. B.M. 1
Rod Read. +
H.I.
Elev. B.M. 2
Rod Read. +
H.I. ' B.M. 2Given, Assumed, Colculoted
Do B.M:s (H.I:s) check by .05' Yes__No __Dill. ----.---+---t-ll'f1~f----*IOO-+.---tFt+--

H.l.31£._~<--><-__'(·)-----.L.~':.177. _~_2_'P.K./PEG/HUB Ex Gr. ----- Oth r~___\\___\\:;;PfAMOOl~-JI----JJ--
(Rod Reod.) (Elevotion) H.I. __ . ...:

.--l.~' Rod Reoding Top Uti!. - . 'Rod Reoding Bol. Uti!.
:~ ..1ll- 'Elev. TOP UTlL./STRUC. : __ .__'Elev. BOT. UTlt./STRUC.
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1801 Wesl Walkins
Phoenix, Arizona 85007

(800) 631·5216 (602) 254-1344
Fax (602) 254-7412

{

~ymo~gsetby NAt.-

r _/_EExisxisl.l. Grode of P-AtAi:f1£M
_.Other _

770/' . ? 0 'Eleyotion

I
UTilI: __~3,,- .....Y'.....S,--_' Actuol Field Measurement (Not colculoted)

~~0 "3 2. ' Eley. TOP UTll./STRUe
UTil 1: ' Boltom Actuol

_ __. ' Eley. BOT. UTll./STRUcrURE (~required)

UTIl2: ' Actuol Field Meosurement (Nol colculoted)
______' Elev. TOP UTll./STRUC

UTll2: ' Boltom Actuol
____. ' Elev. BOT. UTll./STRUcrURE (~required)

-----------------t-t-.-INFJ 'If¥'---='=~l'W'?\\_--

, I

Arizona Contractor's Ucense L-05 # 105748

ALLWASTE/NORTH AMERICAN LOCATING, INC.
Testhole Data Form - FULL

t

p~pe Exposed
11 hoff

_______W,idth+

profile view
(Not 10 Scole)

Other, See Remorks _

t/fiu: JQ5Iot..., f?cJC- S£'MiIl L,W/f:.._
0.0. +~ze/type

Form Prepared by 30~NI-ll, ,J (0.( Gt \{oA. Customer Project # ;:z,D--fi-'I<..
Foremoo -:--.,..,.--,-,,---..=----::-------:c,--- Test Hole #-L/-"ZO:.- _

Jurisdiction C jilt Of ffFOtZ .. A. Pion Scole - _
loeofion ~a.0 AVE· Sheet# of _

Dote Dug --:-:=::- _

... N.A.l.Proie<t# O~ -:1..?1:z'f?
Spe<iliclocotion -:-~~~"r4'_?_:.-. -'O~.. !i.5·Q .5>t I :l.t L.-!.r~. _
Type/CoooitionPovement ~", A5P#4.Lr _. ' _
AntitipotedSize, Type, MOleriol 7oV?z,., et/~ '5£w£12 ? ../AJE,

Eley. 8.M. 1
Rod Reod. +
H.1.
Eley. 8.M. 2
Rod Reod. +
H.I. • '8.M. 2Given, Assumed, Colculoted

Do 8.M.'s (H.I.'s) che<k by .05' Yes__No .Diff. £/__ ----=~~t·=t~~~~~'l,1t=
H.I._lli...-,7,-V.L-__'(·)__/ .~ ':-"l_L_.. ~'P.K./PEG/HUB Ex Gr.. 0 e

(Rod Reod') (Eleyotion) H.I. ._._.... _

.s:...!LZ..-' Rod Reading Top Util. . _. 'Rod Reading Bot Uti!.
:.. 1Z!L....l.L.. 'Eley. TOP UTll./STRUC. ..__ 'Eley. 80T. UTll./STRUC.
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1801 West Watkins
Phoenix, Arizona 85007

(800) 631-5216 (602) 254-7344
Fax (602) 254-7412

{

~orkliUegSetby ~AL_

r .x~t.Grodeof PAVI2..ACrV (
__Other _

124/. {" <I 'Elevotion

I
UTIlI: __.....20""'. 4/£ 'Ac1uol Field Measurement (Not colculoted)

:r3 2. 22 ' Elev. TOP UTIl./STRUC'
UTIll: ' Bonom Actual

_______' Elev. BOT. UTll./STRUCTURE (~required)

UTIl2: . ' Ac1uol Field Meosurement (Not colculoled)
______' Elev. TOP UTll./STRUC'

UTll2: ' Boltom Aduol
___ 'Elev. BOT. UTIl./STRUCTURE mrequired)

.1

Arizona Contractor's Ucense L-05 # 705748

ALLWASTE/NORTH AMERICAN LOCATING, INC.
Testhole Data Form - FUll

t

profile view
(Not to Scole)

«ric.. L ~ 7/1) ~;E€L- 616 L.rJii. I I
0.0. +size/lype " I I

Po~peExposed hoff i'-.0
Other, See Remorks L--.J

_____Width+

Form Prepoledby :S;-i"J.-=o",~=-,-S\""-...,N,,,,· :!..~::.-...+(_,-a_--,-K-94-=,-,~ Customer Project # F(;. D 'f<.( -I 't.
Foreman Test Hole # / .3
Jurisdiction <Z.1~ry OF PtEoRiA. P1onScole - _
loco~on 11/0 tTHtrt2JIJ A-V E:. , Sheet1 01 _

Dote Dug _

N. A.L Proietti oz. - ''1 (7 '1 l
Specific locoOOn ..,...,....-,=<;;"--'p'-',;+--'----. <!) ~.S-;: 5""~ t..r.
Type/ConditionPovement Go" ASPHA-<-.l. _
An~cipoted Size, Type, Moterial 7/() 1'1 ,.. ~/i2"fL GAS L.:,v IE

Elev. B.M. 1 'B.M. 1Oesuip~on~_ • ({. ',- t:r: .5..!..:i;4.~.~~:...:.,.~'5'o<...:f_""-'.'-"'_r_-=-~_=A---''"'4'__,1t__-

RodReod. + I . ...L..i-._ ' 1(#1141<;1(: !it.t~-1#t? d'Al6 ccl;t)=,=l:.=c-,-,te:-,'l.,J-=-;:"',--'_--1I--hI--f+-;I'-'"-r-_

H.I. $"1 '9 .~_ 'B.M. 1Given, Assumed, Colculoted
Elev. B.M. 2 • 'B.M. 2OescripOOn __ . ----,A_
RodReod. + _ .... . _
H.I. • 'B.M. 2Given, Assumed, Colculoted
OoB.M.'s (H.I.'s) checkby.OS' Yes__No_~Oilf. ._.__. _
H.I.~•. 36 '(.) ----.-L.Z'L_. '= _.Ll.!L . .~_, PK./PEG/HUB

(Rod Read,) (Elevo~on) H.I. ._. _

•~~'Rod Reoding Top U~1. . __. 'Rod Reoding Bot. U~1.
=3.J..Z...~'E~v. TOP UTll./STRUC. = __._'n _ 'Elev. BOT. UTIl./STRUC.
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I
I
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I
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FOlmPreporedby ~H,J~y.Jltr Cl:J{oA: CuslomeiProjert# Et:;tJf¥-/c.
Foremon ~------- TestHole#---'/~"'.!...(- _
Jurisdiction C ;rt ( ot: P&"lla.;A PlonScole "- _
locotion ~~~ MI~.~·.________ Sheet # 01 _

. Dote Dug _
_____ N.A.l.Project# 02.-/717«7

Spe<dKloco~on ::r~~of::t.~7.2-.7g:u:~==..--:-~-- .--------------
Type/Condition Pavement U2. ft2.rm
Antidpoted Size, Type, Materiol ~~(,p.J.//2I'?,.. ~ou:rt£ '::;::R~p..'1i~b:::."j..::.· ----"'L.:.=;'--N--'€"".~ _

1801 West Watkins
Phoenix, Arizona 85007

(800) 631-5216 (602) 254-7344
Fox (602) 254-7412Arizona Contractor's License L-05 #105748

ALLWASTE/NORTH AMERICAN LOCATING, INC.
Testhole Data Form - FUllNAt

== ALlWASlI/NOUH AMIIICAN LOCATING. INC...
I

I
I

I

r 0.1.<./
177 7:;-

I I UTIlI:
t1i7L$: ft,(lJ/'!" CIJIk.e,."'iI: ~'l\o-l L,.')\IE

0.0. +size/lype "'- r 11 UTIl2:

~Exposed ""fuU __ooK UTIl2:

Other. See Remmks I UWidth+
t I II

{

~eymorkc1lipegsetbY rJAL

r _r'1_Exxi<istI.GlOdeof PAtfif'fC";(
__Other -,-- _

;rl4'. '7 '? 'Elevo~on

_ •Actuol Field Measurement (Not colculoted)
_ •Elev. TOP UTiL/STRUC
_ •Bollom Actuol
_ •Elev. BOT. UTll./STRUaURE (if required)
_' Actuol Field Meosurement (Not calculoted)
_ •Elev. TOP UTll./STRUC
_ •Bollom Actuol
_ •Elev. BOT. UTll./STRUaURE (if required)

plOfileview
(Not to Scale)

E~v.B.M.l 17Q. 3& ·B.M.1 Descripoon ?il( P.K. lJA.il.., St'i.:.t ~ __ .'?r.:4. /'t-007.5:7z.{ Li

Rod Read. + __L.. '2.L-- ' _..%!f-"'t:N5/'(.t:tU"/fg~_ll:d.!&2!,,-,w.,,-,Ii:,,,([,,,ti'-'-",-,"-'C.=.,,._I__--j\-_If--f,J--_-r-_

H.I. '3:3 b .~.' B.M. I Given. Assumed. Calculated
Elev. B.M. 2 • 'B.M. 2Descripoon . . -;

Rod Read. + --- ._...__ --------.--.-------r..--
H.1. • •B.M. 2Given. Assumed. Calculated
Do B.M.'s (H.I.'s) check by .OS· Yes__No __Diff._-'- .___________. .-----------.-+-1....,

H.I..:u..G.-•..a:L...._·(·)---------.-L.2.Q_ '=3.Zt.._. _IL_' P.K.jPEG/HUB Ex Gr. --.--------- O,,\';eyjr'---\t-\\----r.u .Mmm'rWWI--
(Rod Read.) (Elevo~on) H.I. . ....:.

.~.l...!L-' Rod Reoding Top Util. . 'Rad Reoding Bot. Util.
=_..I12.. ...l.5.- ·Elev. TOP UTll./STRUC. = . ·Elev. BOT. UTll./STRUC.
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1801 West Watkins
Phoenix, Arizona 85007

(800) 631-5216 (602) 254-7344
Fax (602) 254-7412

_ (ustomerPJojeetl BOq:q- /'2-
____ Test Hole # I?

_____ PlonScole "- _
. Sheetl of _

_____. Dote Dug _

N. A.L Projectl OL -(7/~ 7

{

~ymork,P.~etbY tJAL

r ..LEx~t.Grodeof~.4tit//f.~=D=-- _
__Other _

Y:} '7" . I 7 'Elevonon

I
UTilI: --~/~. &, $I - ' Actuol Field Measurement (Not colculoted)

-:$., Z . "7' _'Elev. TOP UTll./STRUC
Ullll: ' BoUomArtuol

_---'-_ _ __' Elev. BOT. UTll./STRUCTURE (if required)
UTll2: ' Actuol Field Measurement (Not colwloted)

______' Elev. TOP UTll./STRUC

UTIl2: ' BoUom Actual
___ _ __ ' Elev. BOT. UTll./STRUCTURE (rt required)

Arizona Contractor's License L-05 # 105748

ALLWASTE/NORTH AMERICAN LOCATING, INC.
Testhole Data Form - FULL

57<4· IN 7"'L.-"L1 5:..~~r. . _

~Ol'?'" STlE€L· __ .ff.::.--:.-P~.~~._.>o<b=AUi<>,--"L:.!.iN~tE.....

profile view
(Not to Scole)

Form Prepared by :s<....c::O:.;~'-"~.:..-:...:-I,:...:~Zj::.~.=..:...a..::..:~+(--I,cx:~· -'-K~Q'-<"'-'A.::L _
Foremon -::-:~- _
Jurisdidion ~e....:::·!-.-r'---J.\,.{__=O~F_...!P_:=ri:.:=.oR..._'_;_i-A-----
lO(OIion ~MJLl:'RTi=c.:."J.I'_"!~:=..:__'_4~rJ"_"IE=__ __

Spe<ilicl.ocotion
Ty(lll/(ondilion Povement
Anndpo!ed Size, Type, Materkll

NAt
..AU.WUTl/NOIlH AMIIlCAN LOC:A1JNG.INC

EIev.B.M.l
Rod Read. +
H.I.
Elev. B.M. 2

RodReod. + .------------.-----:---4~~~~~~--
H.I. ' B.M. 2Given, Assumed, (olwloted
DoB.M.'s (H.I.'s) ched-by .05' Yes__No oiff.
H.I._~. _'lwz,'----_'(·)----l._._"'Z£1L. '= __32'1. LZ.-' P.K./PEG/HUB

(Rod Read,) (Elevation) H.i. __ . _

-_ -1..~' Rod Reading Top unl. . . 'Rod Reading Bot. Util
=_I2L. fl..- 'Elev. TOP UTI1./S1RUC. = __ . 'Elev. BOT. UTll./STRUC.
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o copy to: 0 hard copy to follow in mail

FAX NO: Q/2-&S99

fax transmittal

TIME:

DATE:

PAGE 1 OF

CIVIL ENGINEERS • HYDROLOGISTS • LAND SURVEYORS

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

COMMENTS: 13/"el

COMPANY:

WOOD/PATEL

I
I
I
I
I
I
I
I
'I
I
I
I
I
I
I
I
I
I
I



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

POTHOLE
POTHOLE NO. STATION ± OFFSET + . UTILITY RESPONSmILITY

BUTLER ALIGNMENT

1 494.5 6.1 LT Telephone NAL

2 506 5.0LT 12" Water NAL

3 591.5 3.0LT Power NAL

4 599.0 3.0LT Telephone NAL

. 5 728.5 3.0LT Power NAL

6 888 3.0LT Telephone NAL

7 891.7 2.0LT Power NAL

8 909 13.0 LT Power NAL

9 1+295.0 13.0 LT Power/Telephone NAL

(91~rA~~~-.LL-."'V1A~)
NORTHERN ALIGNMENT r-:O' rAWJ{ ~. c...."

10 291.4 4.5 RT 60" Storm Drain NAL

11 308.2 4.9LT 16" Gas NAL

12 459.0 2.1 LT 8"Sanitary Sewer NAL

13 590.5 4.9LT 16" Gas NAL

14 1+007.5 2.1 LT 24" Irrigation NAL

15 1+1377 4.9LT 16" Gas NAL

17 1+ 1672 2.1 LT Electric FCDMC

18 1+783.8 2.1 LT Telephone FCDMC

19 1+789.0 2.1 LT 4"Gas FCDMC

83RDAVENUE

20 409.3 8.0LT Telephone FCDMC

21 411.7 3.5 LT 4" Gas FCDMC

16 555.0 3.5 LT 4" Gas NAL

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
,I WOOD/PATEL Page 1
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

2801 W. Durango, Phoenix, Arizona 85009
Fax: (602) 506-8561
Office: (602) 506-8945

COVERSBEET

Fax No. ,;1..39 I 3 ~~

r



o Resubmit copies for approval
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~G ~umber: 17043

September 30. 1997
Northern & Butler Storm Drains
FCD 94·12
FCD 96-11

DATE:
PROJECT NAME:
PROJECT NO:
CONTRACT NO:

_..-..... ----­
TESTHOLE SUMMARY REPORT

.---. ~

PREPARED By:

Gaotrack, Inc.
11219 N. 23rd Ave.
Phoenix. AZ 85029
(S02l 331-3225

-

1.145

0.360

1.595

51 mm Pla!!ltLc Conduit

, 27mm WraDoed SteAl

51 mm Direct Buried Cable

N/A

NJA

NJA

334.945

334.460

334.835

336.090

335.195

336.055

Date

9-27-97

9·27·97

~·27-97

4" Gas

Electric

. '. ' ..... ' ..A.~n,,~,R~~i~f~,q~¥;':·.::.;:'Hi.m.;,::?·:;L .,TW1LTf::/··'··'·'··'·' :., ';: 'f ,;WL:(·::;;·:::,::;;;':.·.:'~;:;:L:)nij ~

Ground Top Bottom Material Type Deptll
Elevation Bevation Elevation Outside Diameter of
(Meter) (Meter) IMetert (Millimeter) Cover

SMeter)

Telenhone

Anticipated
Utility

2,10

~.10

2,10

Offset
RT/LT
IMeter)

LT

LT

IT

Station
IMetric)

1 +789.00

1 +671,92

, +785.40

Street

Northern Aile.

Northern Ave.

, 7 Northll!rn Ave.

19

18
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ACCURACY CHECK

GEOTflACK PRO~ECT NO.... .l.z~.'i.3...._ ...
CUSTOIoIER PRO~ECT NO. _££tA-2/!-.LZ ..
TEST HOLE NO•••__••L.7.. _ , - ...

DEPTH CIAEASURED) ..._{?...:.P lR...Q•.!1. ..
DEPTH (SURVEYED) ••_(2...:. 5 ("...E.._f':1__
DIFfERENCE :••••_ ••.:§?:...... _......._.....
BOTTO,", IIlEASUREOI •._. "'_"'__'."_.' .0.
BOTTOIl (S\JRVEYEO) ..... - ...__......_.. ......

D1rf'ERENCE _.__._. .__..

'--- '.'0.......' ~o•••,·....._.__

8011011 Of Ullirv .o.EYAJIOH

.f!SIHUB/ST P1N/CHSLD "X"fOTHER

.fK/HUB/ST PINfCHSLD "X"/OTtlER _.......".".......
rN:1H) SET AT t UTILITY

.. ..tl9f!:[1f COLOR RIBBON .•l<..~~._ ..
r-r- --J/!friLfj:-

CROSS SECTION~ VIEW
NOT TO SCAlE

UTILI I y LUIJA IIUN Ht:t"Vttl

CREW CtlEfJ:_ ~\.~.....A'W/('LMAYJ. Geotrack, Inc.
CREW Il£II8tRS .•:;s_.P~1taE .." ... -

1'\ (.;It ,(t.~ '" A 5UlV[YORI • ulLlf1 LOCAl....
....v .~ /'Nr.... 1I21t H.23rd Av..... (602) JJ1·J225

CHECKED 8'l'IDIt":: , .__ '''' Pho.ni•. "'I~ono 85029 f~ (602) 33"8837 DAlE DUO ._~.__9'::"?-.7..~ ..1..Z _..
GfteAl. LOCATION • AI: .S-.!1l£....Qf .. I.'!.Mrtl£al.. .. __ II.!!~.. s..r..;f. __.J.t.~J.._k __._ ..-.. _------..-------_.._-.-
S1ZEfTyPt:fMATERIAl. .AHlICIPATED .f£l:fJ,J:."J"'.... . _...•.. , _ .. " - " ' - --".-- ~." h'••_-- "

P/..v~O CONDITION BEfORE WORK.A.S.IJi:ii..r.i.lll.i!.r_~!!.e~tA£'''-- .. __ -- .•.--.-.•....•... -.-------.-.-.--.--
JURISDICTION. ',,. ".' ."" I?JlltJ'-tJ.Il1•. .,...C.l~tlM...Tl:_ • ...", .._ , , " '00- '•.•~ _ -_. ,., .

ELEVATION 8.1.1. •..-' ~ ~ , r!I~.... DESCRIPTION ..6.It!,,~ 'I. ~,("tf I! .lI!.tJt.!l!.gqJ..4.A!A ,.U.~._1..!£.._ _._ ,.. _ ..
ROO REAOIHG (.) L:•.'?-:,'lf'..,... . _- _--.. - ' _ __ _._._ - _ ..- _ .._ .._.._ --_.
H.1. <:>.. 3..J 7: .?..I.O " 8.1.1. GIVEH/ASSl.t.tEO/SURVEYED BY GEOTRACK

(-)... _?.:... ,I..I-J: ...~, ROD READING ~T SURFACE

(:> ..3.J';?'.J.9~ .. mVATION AT SURf'ACE

<-1.. ..._:?::....!f. 7.$:...._.. ROD RE-'OING TOP UTILITY

(=L~.2.1:L:. ..1..J...-?:_.. _. ELEVATION TOP UTILITY

(.j, ROO RE,lOIHG BOTTOM UTILITY

(:), _ ••__••••_ ,. EL£VAliON BOTTOM UTILITY

CtiECK SACK TO B.II. (9REN< SET 'UP)

S\JRFACt ELEv..,J.K: ,/9£...
ROO REAllING (.) l.~.U£. ...
H.I. (:> ~~2:..J..r" '
ROO REAOING Il.MH _ ..1..: ....17(; ..
lUI. (LEV CHECK (;;>..~2..k..:..t>..?-g _

/IIW • IIGHI Of WAY
"", • 1'01 TO WIllf'L • __tv u«
lie: ••M:K Of cue
IW • IUJINO WALL
t . C!IfIn LM
[, .[~ 111' 'A_I
PC • 'OINT OfCUll\lAI_
$/W ._WAUl
01. • DftNPAV
IIIl·K~
Q ·CAIClte-
o • lUHClI.£
• • lUl HlU
~ ..... Hllll.....
II . 'OLE
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TH.DUO .... f..,..JIYI RT @ Of' .... qql'{v.r;..... 'ilt_fo~u.~.r.Z-c.. _ ._.... tZlf)t,riifm/. ..AI/~-¥?!.1i.'..
OESC ~ STATION STREET NNo£

W/lS REOUESTEO UTILITY rou,:? (fii:) NO . O.D.lTYPE __:iL.f":1..'!1.... P~l!.~:r./.~_ .. f.'-€t;.., (!p.!!./)l{L7.._ " ~.•...
PAVtlG lttCKHESS .. rYPt ~_.z-r.:.'e.."'~ .. ~_;.,".f!t'~T...~ __._ _. ._ SOIL TYPE "._,<-_~X _.. ~_ _ _ .
RE"AAKS' .• EXf...9J Q f).. eM/}f!J.T. E~~P. .. r?> (..pQf? .i)e.r.ecfl{}..I-/. .. wlAes.. t:/.!..OS.$..tNf.:r.•.tlM.1'!!@! ,

.. Itv6..I.N..A.c._l!.vM.'.T.~ ..
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UTIUTY LOCATION REPORT

ACCURM:Y C!1£CK

GEOTRM:I( PROJECT I¥.l•.. (7'193.. '-'.
CUSTOMER PROJECT NO• .E~IL_f(l::f?...
TEST HOlE NO•••_ .•_L'l -..- ' ..
DATE Due 1.-: ?:7.-.2.7.. ,,,.

DEPTH (MEASURED) _.J.:5.t.tL(:L.,__
DEPTH (SURVEYEDl ._L:s..f.2:t:1__
DIFFERENCE _.Q!f!£..§:....~_...._..
BOTTOM (MEASUREO) ••__.•_ -.~ •._ ..

BOTTOII 'SURVEYEO) ..__ ''''''''''''_'••_'''''••

Dlf-rERENCE ..-.--- .• ..._ ....

COLOR RIBBON .o.:!t'!~(.';.

mHU8/ST P1N/CHSLD "X"IOTHER .,.'. __" ,
SET AT t UTILITY

- -- .. - .._.._ _ .
BOTTOW 0' UlLIn (lfV"tIOH

f:lS/HUB/ST PIN/CHSLO "X"IOTH£R

.iY..

.... ' -
""011 1I»aJ"l- ASlJlElI£NT

CROSS SECTION~ VIEW
NOT TO SC.ALE

CREW CHEr .T.. ~! rA,.'<I ~.(.I-I"",.J

Cll!W t.tEMllERsr..l!J.('f~L. .. Geotrack, Inc.
~ A 11 'III $IlllYUCIllS • UILITY lOCATORS

.o.!~-1N~(f,( -, 11219 N, ~Jrd Avenue (002) 33....,2~5

1) ,L--- ' Ph.tni., Arizona 85029 rAX (602) 331-8837
CHECKED 8Y' r.r.. . .
GENERAL LOCATION . .Alf.W.! ..~", '1J (~ Ift~ ,.,.(/.~,yP.("}f.«~ .' .. _-.-..... .. ..•...... -,,,,,-,,-- --.•--- '-".'. '._.
S1IEITYl'E/NATERtAL ANTICIPATEO .-r.U~ftl.M'§. '. . - .. , .--..,.,." ..., ... ~. "'-' ... ' .
'AVING COffiltTION llErORE WORK t1.~..fd.1.?L._.~P..,: .. " - "...•.•-.... ....._- -- ----.--..- ..--..----..-----
JUlltSOfCTION" ,J!1..h,lf:.Ot.e-f.. (,OtJ'.rr. ,. . . "" ."".,.
ELEVATIOH a.M. "}~.(P.:C?,I.!iL... DESCRIPTION ®. ~..1. #.f-. 11.#· "tItltfrH~I(..v. dA.(,~.....r..~:'!.~t!..~€.:...
ROO RE,I[lING (. l .t..: 3.SS.. .. . .-- - -- _._- .,.---.--- - - .
H.I. <=L~.J2· ?2~",., B.M, GIVEN/ASSUMED/SURVEYEO BY GEOlllACK

(- L_ ~ _... (~_,~_l£~u. ROO RE~ING AT SURFACE

(:l.jl~._:..!2£.£_ ELEVATION liT SURrM:E

(- l... ,..2.:..1.."U?. ROO READING TOP UTILITY

<:>,.?l.:J.Y..!..._'t.4.Q ELEVATION TOP UTILITY

(·L , , ,..". ROD READING BOTTOM UTiliTY

(=l _ __" __..,.... ELEVATION BOTTOM UTILITy

Met< IJACK TO B.M. (BREAK SET·UP)

SURFACE £LEV. •.•l~.~.~.(?€F..
ROD READING (t J. •. ,. L, 7.:: 2. :r..
H.I. <=l.. j,Z'?.:. :f-lt:?. ,
ROD READING B.ld- I _ •.t...:.. "?...? .e....
8.101. mv CHECK <:> Xl..(j-.: '?"kt2 .•

R/W • lIlGltT or WAY
IITS • 101 10 Sc.lE
1'1. ·PllOI'nTY ue
'IC • '1CIl or ClJIl8
I'll • IVILtXNG Will
t . CEIITE. llNl:

IJ' • EDeE <1F ~AVIIOIT

I'C .,...1 01 CUlv.11IlT:
StW • $GIWIUt
DIW'Dll1vnAY1Ij.­
CII • CAYCH IIASINo ._[
• • TnT HQL.£

<> ..... "'...-114 • POl!
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I
I

I

I

I

I

I

I

I

I
I
I
I
I
I
I

T,N.Due.....J-.ltf1RT @ Of .C~«t{.. !i..1 st?,o!~''1 ·-,.. d!?!~~fEr'N;jl!~ ....
WAS REQUESTED UTILITY ro,;o? @ NO aD/TYPE, . ..S..I. .. ~."!1 AI.~~~r....ISJ!~l.(.ll._.r.:{i..<:e:e..-'Y..~(,[_<:.J!Q.f.1i'
PAVING THICKNESS" TYPE ..I;[L, :.?.~!t1._d.~I'It-t.Q:._ SOIL TYPE.2t1,.a...~.£.. , -. _ .
REMNlKS' _, _ __ __ _.• __ . _ ,.._ _ __ _ _._ _ _ , .

I
I



ACCURACY CHECK

DEPTH IMEASURED) -.L....L.212_.P.:1•.._..
DEPTH IS\JRVEYEO, ._.L.~..!...Y..£_P1.._._.

OIFFERENCE __{l.:_~~£ ..I!1•._ .
BOTTOIl (llEASI.JlEOI _ ._ " ..

BOTTOIl (SURYEYEO) _ _._ ......._ •

DIFfERENCE ._....

COLOR RIBBON .f.€«dlw

.fJVHU9fST PINICHSLO "X"/OTH£R _ _ .
SET AT 4. UTILITY

.E.lS/H\JBfST PIN/CHSLD "X"/OTHER

....d .....
CROSS SECTION VIEW

HOT TO SC E

CREW ct'iU'[.&lrA.!w(~",,..,.,.,~ • G t k I GEOTRtoCK PROJECT NO.. j 71:1'11 ....
CREW ll£MllERS \I.:_t.!!!74.fE•...... __. 'I eo rae , nco CUSTOllER PROJECT NO.E.~.p..__'ll:::L~~

J?:.9t~(lJoif. ... .. 1I21g N. :~IY:.....' UTIl,ITY LI:~;~~31'3225 TEST HOLE NO••_ ../:t................... •.
CHlCIC£D BY' :.P.It:..~. . .. "'" PIIoenix. kitono 85029 FAA (8021 331'8837 DATE OUG._ ..1..: ?-.7..:.lr..Z._ _ ..
GENERAL LOCATION .i!..: W••.f::.t;.(:...J.l~f!o_.'!'!!:. '~J',A(~ 1/PAId.a..A,J:... _•..••__. __ - ----- ------_.•__.-
Sl2E/TYPE/llATERIAL ANTICIPATED .!J.:"-,.~ ('1'~ _.. -- -- _ .
PAVtlG CONDITION 8EFORE WORK .. _(1!>.f.I!~I,,;J: ~~".. " - _ , -_.,_ _ __._ - _.. _•.-_._ .
JJRlSDiCTION.. •• ....I1fA.l!tc,.~;P~. ~{!~n·..... ,... . ,.
ELEVATION B.ll. ~J.~.,,, ClI£. .. DESCRf'TION IJnt.· .r ~<-tJlI 1!(),(rl!~~. l.~~ l~~~ d.l/~ .
ROD RtAOING (.L J:._~~5'.. -... ..- - - ..--.--- -.---- .
H.l. (=).1.17.~ .?7~ .. 8.11. G1VEN/ASSUt.lED/SURVEYEO 8Y GEOTRtoCK

(-L_ .....~!..:.~!Q._ ....._ ROO RE.-Dt4G AT SURF'AC£

(:)._:il..~ ..:.P..2.e......... ELEVATION AT SLftFAC£

(.J. ....'2:: .:••'L?r.... ROD READING TOP UTILITY

(=L 3.3..!t.!J.. ..'I:£__.... [LEVATION TOP UTILITY

(-)~'"_'''''''~''''''_''' '''''' ROD READING BOTTOll UTILITY

(=>.__._...__.__......_..... ELEVATION BOTTOM uniTY

CHECJ( 8ACK TO 8.11. IBREN< SET-UP)

SUllf'toC£ ELEY. ..3.)..f..:./!.ftL ...
ROO READING (+ l....... ! ..:.~.9..
14.1. (:)~J..7.:..:k'!. ..~ _.
ftOD ftEADING 8.11H......_ •.L:._l:.20 .
e.M. ELEV CHECK (;;>....'-,}.~ ..:..p..'?-£... _

UTILITY LOCATION REPORT

HI. - IilCHT OF WAT
HTS • IClT TO sCIle
I'\, _",_TV lOll
fie - ,AICIC 01 QII8
.. ·~w~
t _CIltTPl LN

£r - [OGL 01 ~A_rc - _ 01 CUIIY"'T_
S1W - _WoU(
o/W-_A'"'-N_
eI • CATCtt BIiSIf
o -"","""
• • TIST HOLt:
<) • f1It: HlllllNd
flS. '1'Ol.[

I

I

I

I

I

I

I

I

I

I

T.H.DUG..... 'l.-:.I.t'JRT @. OF ... qfi11T.:.... Ii .. J :T"~!'i·: Q . ,&p..<r~i-~N.4£.o1..t,J!!:' .

WAS REOUESTED un.,TY FOUNO? ~ NO O.O.lTYP£ .. J t 7.11f"!.. 4lMPf.€J>.•..5.Tt.:"R. •(;.~..$ ..t: .
,..wlNG THtCl<HES$ • Ty,.e: j.s::I· L ..f'!1..~ t.'r..$~~'-:L _ SOIL TYI'[ LLIf.. r.../It??.fc,c,$..._. _ .
RElIAAl<S' _ _ ..
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• • •• • • •• M ... • ... ~ .... .... _ •• M " to 0" ~ .......~ " ......
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AliSYRACY CHECK

DEPTH IME-'SUREQ) ._QJ!iJLM..._..
OtPTH (SURVEYED) _.~Lrt..£.t!1.. ..__
DIFf'ERENCf ....rz..:..E..e£....f1.. ....
BOTTOM (t.tEASUREO) __ ..._ ,:._ •__ ...~ ..

BOTTOY (SVRVEYED) •••__00._••"_.__"_ _.__•
DlFF'ERENCE _•••__• .•__ .. -

WHUe/~CHSL.O "X"/OTHER ..
SET AT t UTII.ITY

",(~~ ­COLOR RIBBON ..J<~_.__J::"

3SltiUB~CHSl.D "X"/OTHER

.._...1/........

U IILII Y LU\",A IIUN Mcr-vn I

ELEVATION AT SURFACE

ROO READING TOP UTLITY

ELEVATION TOP UTl1.ITY

ROO AEADING eOTTOM UTILITY

CROSS SEeT~ VIEW
NoT 10 SCt"LE

RlW • IIGHl OF WAY
NTS • HOT TO ~E
'" .~ 10M
./C • II#QC 01 C\N
.. • 8LJUING wal
t • CElnER LK

D' • mGf IJA' ~AVVlKt
PC • PaIt1' ClF CIJR\IANII
$I. • SIIlIWolUC
DJW • IIRND/T
.. - IIIIlCItoIIM
at • CATCH 8~o . 1oWOIDLt:
• • nn IlOl.£
o . F'IllI HYllIUIlT
~ • POLE

CREW CHlEr ..r.~H' .... t9:~.~I.I.l..I."~~ ~'1 Geotrack, Inc. :~~:~~: :~~~:: :~::~t~t2.·~~I.~:~~
CREW MEMSERS .;r:'.f..fll:Plf~..._..__.. ... ... ~..o c.A-~~e1t-t SUlMYOIlS • UTII.," LOCAtORS ""Z. 0.......:~._ _ -......... ~~~~~: ~~:av8"s029 rAX l~~~ ~i;:ii~~ TEST HOLE N°·--9:-·i·..·..:-·_·····__.._··· ·~
CMECI(£D BYI :D~ ~ _ DATE Duo._ _ ~.7_.t.l._ ., ..
ctNEAA&. LOCATION ...J#...:-J.LO.E.._(2_f _1..1':...E...J!!(.~ .._~ TtL!t!i.Q1..:..~. ._ _. .__
SlZ£/TYPE/MATERtotl IINTICII>"T£D • ...TI#:~/:~~tf_' .. ~ _ p." _.'." •. - .•." •.. " '" __ _._ .• _ •• ·M • •__••_-. - _-- - -'•• _ ..

PAVING CONDITION eE"O~E WORK .~,j2FP ~1J..~ ..__._._._._.._. . _..__".._" _.__..__ ----.----.-.---.''.
JURISDICTION .. . • _.. .•.J?!11!!.~.QI?.4. .. ....•. 'R-t-!(.f! 1:..1-:..... ..-..... ..:.. .•..• .._ _.' -.". , _.' ".... ...••. .
ELEVATION B..... . ..3.~.2.: ?£:~... DESCRIPTION AI'!. .~1..1~.7. ../:f/t .f.l.~~._A-.v.€ .!.t! "-6..~:-??. _ .
ROO REN)lNG (+ )...._....J..:....~~£_" .~_.__. . ._.__.. N ._

(=)"..1.)...'-. ...:....71.7........ B..... ~ASSUYEO/SURVEYED BY GEOTRACJ(

(- )_. L!...:Z?J_.:£..~ ROO READING AT SURFACE

(:) ....lJ..2..._£..r...'L" .
(- L~,_._1:.:.. ...f:O .
(:L..?J.J.e.._,-Ct.l. .
(-)., .• - - ..
(:L............... ELEVATION aOTTOIo4 UTILITY

Cti~CI< BACK TO Uf. (BREN< SET-UP)

suRfrAC! m:v...:?").?,;_.~,fj.'/......
ROO RtAOING ( +L .. _. J_~.2.z$'.._ ..
In (=L?}_.[.~._.llr .
ROO READING a.wi"L .~L:...._tt.".l:.£._
8..... [LEV CHECK (:}.1.'),7.:_~.£t.. ..-
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' "__"6_·.~._~_

. - -------,

ACCURACY CHECK

DEPTH o.€ASlIREO) /. 3(,. () 1!1. _
DEPTH (SURVEYED) -L~.£..I!1.._
D1FF[RENCt .~./2,J. ().I!.~&:J!:L .._.w
BOTTOM (NEAS~D) .•.•_ •.,........ ••_, _

SOTTOY (S~VEyeD) ~~_•• _

OIFF'£R£NCE

COLOR RIBBON .Y..BiA.rsL..

.f1C/t«JB/ST PlN/CHSl.D "X"/OTHER _._••__•
SET AT t UTII.ITY

~/HU8/ST P~/CHSLD "X"/OTHER

.. ,.N.....

8.M. ~IASSUNEO/SURVEYfO BY GEOTRACI(-ROO RE~ING AT SURf'AC!

ELEVAnON AT SORrACE
ROD R[~lNG TOP UTIlJTV

ELEVATION TOP UTIUTY

ROD AEIDlNO aonoM UTIlITY

ELEVATION BOTTOW UTLITY

CROSS SECTION.... VIEW
NOT TO SCAl.E

.,. • IIICtlT or Wlir
m • IIlf TO SCIU
PI. • l'llCPPTY LM:
tie • IAClC or CUllI
V1I • IMlllNG .AI.
" • ee.1£R LK

EJ> • EDGl C1f' 'AYtl£/lT
,e; • PoIff 0' Cl#VANI!
$IW • SlDEWU
OIW • llIINlWA'I'
III • BOOIIAIlK
C8 • CATCH IUoWIo . IWOQ,£
• • Tnt IlOLI
Q • fill ltTCfUffl'
(IJ • !'OLi

UTlUTY LOCAIIUN HtI"Ut11

, cRtW cl'tlEr T· ~/.Y. .. . /I. "¥.1.L4/~f ... & t k I GEOTRACK PROJECT ·NO• ..! z.(2.r.~_." ...
CREW "'EM9E~;' ii..·../4.!I.r'f"E ·. _.. '. ~ eo rae , ne. CUSTOMER PROJ[CT NO.j~t.LJq.::L2. ..

().~..~-1:~.~.tr~4. '1219 N. ::::o::"u: UTLITY \~;;~J"J225 TEST HOl.£ NO. __._k.j...~ __ ._ _ ~.~
CHECKED SY: 1)~......... ..... . Phoenix. ~ironQ 85029 FfJ:1. (002) JJI·8837 DATE DUe .._ .......?::: z.:z.:.~z._ _ ~ .
GENERAL LOCA'tION .•...-'~!...:...__j.!~€ _ .. 1..~~,.g _.~~ .J...r~ ~ ./l.t'itL7.._ ~ ..~ _ __. __.__._
SIZE/T\·PE/MATERI.tl ANTICIPAfED 't.:.~ (;."!*:s : ' _ _ _ ._.._._ _.._. . _
PAVING CONDITION BEfORt WORK _.I!.1lt.ll:~k:.r._._ .._A_~.'- .._._ __ -_ ~ .__
JURISDICTION _ " _ . .t!l.t1.!-l'-~~4. .. , ~.vAl..r.r '..... ._ ._." ..;_ , _ _._._..__ _' .." .
EL['IATION B.M. ,.J..~. 7.~.)~.'I. .... O£SCRlPT~N $1!t.. ~.1 Z~..7 .I!!I(. :.,/JJ.~/L...,~•.!.$_.~.~._.t!-"!.€...,.j!f...w~g.J5

• /. 39S-ROO RE.tDlNG (l.__._".__._.....Q .•.

H.I. (=L.,3._~..~.. : 7..'i.. L. "
C- >..__ l...:.. f. .f.~ __...
(=}_~_~ 7 .~.__?:.l2.._..
(•)..•.._..•1:._:._..f.td.£_~.
c:>-l1L..:-.rff.._
(.)--_..~_.. _.- ....._.._.-
(=)-_._-~------

CHEct< BACK TO e.hI. (8RE:N( SET-UP)

SURP'ACE ELEV. •••P...'l..7..::....~.?.?. ..
ROD ~AOING (.l.. .. _...L :..~Jrl?~ .
H.I. (:)....?..2.~..:.._[.L2.. "
ROO ~.AOtNG B.Io'~ - )_..__..L:.-'L.J..L.•
a.M. ELEV CHECI< (=)..112:_;!.£r..~ .._
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WoodlPatel gave a brief overview of the project and selected alignment.

Salt River Project stated that they currently have two dead end irrigation drains along the
project corridor at 87th and 89th Avenue alignments. Currently, these lines continue south
through private property. SRP requested that. these irrigation lines be connected to the
Northern Avenue storm drain to eliminate this problem. SRP stated that the two pipes have a
maximum combined discharge of 8 to 10 cfs. SRP also has an irrigation line at the 84th

Avenue alignment which connects to an existing Roosevelt Irrigation District (RID) concrete

The Flood Control District of Maricopa County submitted there plan review comments to
WoodlPatel regarding their requested storm drain re-alignment in Northern Avenue. The
proposed sewer line shown on the plans will not be constructed as originally anticipated;
Therefore, the storm drain will be re-aligned so that it follows the previously proposed sewer
alignment by Peoria, which may reduce the potential utility conflicts. The Butler storm drain
alignment will be moved south to follow a three (3) meter offset from the northern most utility,
which will reduce the right-of-way requirements.

MEETING MINUTES

Northern & Butler Storm Drains
FCD Contract 94-12
WP #94153.02

Scott Buchannan, Stanley Consultants
Mike Chase, Stanley Consultants
Bob Maurer, Salt River Project
Greg, Salt River Project
Kent McLain, Maricopa County Departmentof Transportation
Mike Smith, Maricopa County Department of Transportation
R.W. Shobe, Flood Control District of Maricopa County
Ash Patel, Wood! Patel
Fred Schneider, Wood! Patel

September 4, 1997

Storm Drain Alignments

WoodlPatel discussed the utility and alignment conflicts at the intersection of Northern and
83rd Avenues. It appears that a clear corridor for the storm drain exists along the north side of
Northern Avenue; However, this alignment may conflict with the existing SRP well site and
the future traffic signals. Since Stanley Consultants is developing the Northern Avenue
roadway plans for Maricopa County Department of Transportation, it was mutually agreed
upon that Wood/Patel will end their design 100 meters west of the Northern and 83rd Avenues
intersection. Stanley Consultants will design from this point to the intersection as part of the
roadway project. WoodlPatel will provide Stanley Consultants with pothole information once
it has been completed.

Attendees:

Re:

Date:

Subject:
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lined ditch. This ditch carries SRP tailwater to the west. Currently, SRP has been performing
the required maintenance for RID. SRP requested that this facility be connected to the
Northern Avenue stonn drain also. SRP stated that pipe/irrigation ditch has a maximum
discharge of 8 to 10 cfs.

WoodlPatel stated that a review of hydraulics will be required for the proposed stonn drain in
Northern Avenue. The review will result in an understanding as to whether the proposed pipe
will have adequate capacity to handle the additional flow (16 to 20 cfs) from the SRP
facilities. WoodlPatel will report their fmdings to R.W. Shobe and SRP.

As discussed with FCDMC, WoodlPatel's contract is for 16 potholes and 21 potholes were
identified as being required. FCDMC stated that the additional 5 potholes will be coordinated
by WoodlPatel but, that the actual locating will be perfonned by FCDMC's on call locating
service.

cc: All attendees.

94154j24.doc
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Wood, Patd & Associates, Inc.
1550 East Missouri, Suite 203

Phoenix, Arizona 85014
(602) 234-1344
FAX 234-1322

WOOD/PATEL
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o Resubmit__copies for approval

o Submit__copies for distribution

o Return__corrected prints

o Approved as submitted

o Approved as noted

o Returned for corrections
0 _

below:

o For approval

~For your use

i As requested

i( For review and commentI 0 FOR BIDS DUE 19 0 PRINTS RETURNED AFTER LOAN TO US

REMARKS _

I WE ARE SENDING YOU )(' Attached 0 Under separate cover via the following items:

o Shop drawings 0 Prints 0 Plans 0 Samples 0 Specifications

~ Copy of letter 0 Change order 0 __--------------------_

I
I
I
I
I

THESE ARE TRANSMITTED as checked

I
I

I-~----------
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1 ------
I-COPY TO SIGNE~ fLJ

It enclosures .re not .s noted. kindly notify US .t 0 ce.
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502 505 4501
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1. Plans should be calling out all pipe material.
2.~ potholes have been identified, 16 will be paid through the consultant contract, the 4
remaining will be paid through the District's pothole contract.

@ New storm drain manhole should be deleted - need justification.

To: R.W. Shobe

From: Olin S. Sulton,Jr.~j~ .
Subject: Northern Avenue and Butler Drive Stonn Drain Pothole Swnmary

Page 7 - Butler Drive

l€J uu~! UU'*

Rim and invert elevation
Elevation of valve

.Rim and invert of manhole
Elevation of valve

Rim and invert of 1st m/h north of
storm drain.
Identify material of pipe.
Note rim and invert of north and south mIh.

No pothole
No pothole
(9) Pothole

)!ARrCOPA CO. FCD

(6) pothole
(7) pothole
No pothole
No pothole
No pothole
(8) pothole

1+295.0
1+295.0
1+295.0

591.5 (3) pothole
599.0 (4) pothole
728.5 (5) pothole

505.8 (2) pothole
507.5 No pothole
509.5 No pothole

491.0 No pothole
493.8 (1) pothole
496.2 No pothole·

886.6
891.7
903.6
907.0

0,,,' n1J:=r10\ ;e-c~.,

}~\ 9-y2:t)

ti'602 506 -1601

10" Sanitary Sewer
8" Water

• powerrrelephone

- Telephone
• Power

10" Sanitary Sewer
8" Water
81

' Water
• Power

• Power
-Telephone
• Power

Telephone

• Telephone
33" Sanitary Sewer

• 12" water
.,.. 10" Sanitary Sewer

Power

Page 6 - Butler Drive

Page 5 - Butler Drive

Page 4 - Butler Drive

August 27, 1997

08/28/97 09:5-1
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08/28/97 09:54 'a602 506 4601 )1ARICOPA CO. FCD

® Manhole should be moved >5 feet west.
@ New storm drain man hole should be moved >10 feet either way to miss 24"SS.

Clear

Page 10 - Northern Avenue

291.4 (10) Pothole
320.0 (lJb}othole Storm drain will be moved south.

fJO.

(15) Pothole
No pothole
No pothole
No pothole

No pothole - elevation of ditches.

(14) Pothole
No pothole
No pothole

(l~ Pothole
.. Aligmnent moving south. ~ '1
No pothole t .
No pothole
Elevation from open ends of ditch.
No pothole
(13) Pothole 1
No pothole

1+384.0
1+395.5
1+396.9
1+401.5

1+180.5

1+007.5
1+102.2
1+160.5

590.5 No pothole
590.5 No pothole

459.0
591.5
600.8
613.2
653.5
589.5
590.5
590.5

• 16" Gas
2" Water
Telephone
16" Gas

• 24" Irrigation
2" Water
14" Pressure Sewer
(Abandoned)
36" Irrigation

Page 12 - Northern Avenue

Page 11 - Northern Avenue

• 60" Storm Drain
• 16" Gas

• 8" Sanitary Sewer
~24" Irrigation

30" Irrigation
Telephone
24" Irrigation
Electric
16" Gas
14" Pressure sewer

. (Abandoned)
Telephone
12" Water

Page 9 - Northern Avenue

Page 8 - Northern Avenue

I··
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409.3 No pothole - rim and invert elevation.
409.3 (19) Pothole
411.7 (20) Pothole
415.6 No pothole
415.6 No pothole
418.5 No pothole
524.0 No pothole
524.0 No pothole
524.0 No pothole
540.3 No pothole
555.0 (21) Pothole
555.0 No pothole
555.0 No pothole
555.0 No pothole
555.0 No pothole
555.0 No pothole

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Page 13 - Northern Avenue

12" Water
~ • Electric

2" Gas
0'0 • Telephone

18" sanitary Sewer
12" Water

t.tfl ~ 4" Gas
2" Gas
24" Irrigation
24" Irrigation!
18" Sanitary Sewer

Page 18 - 83rd Avenue

18" Sanitary Sewer
ft'p ,Telephone
rpQ • 4" Gas

4" Water
16" Water
24" Irrigation
4" Gas
18" Sanitary Sewer
Telephone
6" Water

·4"Gas
18" Sanitary Sewer
Telephone
4" Water
16" Water
8" Water

1+764.5
1+779.5
1+782.5
1+783.8
1+787.5
1+789.0
1+789.0
1+792.0
1+805.0
1+787.3

No pothole
(16) Pothole
No pothole
(17) Pothole
No pothole
No pothole
(18) Pothole at junction of 4" and 2" Gas
No pothole
No pothole
No pothole - Run elevation from two open
ends. Rim and invert elevations.



_ Include notes in reference to trees or structures to be protected in place if any.

Include in bid quantities fence and landscaping replacement at outfall channel or any other location

that might be the case.

)l:\RICOP:\ CO. FCD

FLOOD CONTROL DISTRICT
OF

MARICOPA COUNTY
INTEROmCE MEMORANDUM

Northern/Orangewood Storm Drain Project
Contract FeD 94-12, Phase II
Northern & Butler S.D., Sub-Phase"A" 30% submittal

July 24, 1997

Laurence Spanulescu,Civil Engineering Specialist

R.W. Shobe, Project Management

'a602 506 -1601

SUBJECT:

FROM:

DATE:

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

We are pleased to submit this data package in conjunction with the 30% plan submittal for
the referenced project. The package includes:

Please note that the 30 % review response meeting is scheduled with your office on August
13, 1997 at 9:00 a.m. You may want to inform the appropriate agencies (e.g., City of
Peoria, MCDOT, etc.) about the review response dead lines as well as the August 13, 1997
meeting.

Please feel free to call if you have any questions.

6 sets
2 sets
6 sets
5 sets
5 sets

CIVIL ENGINEERS • HYDROLOGISTS • LAND SURVEYORS

Full size set of plans (blueprints)
Half size set of plans (photocopy)
Design Documentation Summary (Report)
Geotechnical Report by Ricker, Atkinson, McBee
Geotechnical Report by Huntingdon Engineers•

•
•
•

•

Mr. R.W. Shobe, P.E.

Northern/Orangewood Stonn Drain Project
Contract FCD 94-12 Phase II
Northern & Butler Storm Drains, Sub-Phase"A"
WP #94153.02

Enclosures

ACP/djp

GENCOR\94I53..Q2.J07

WOOD, PATEL & ASSOCIATES, INC.

A1Gatel:j.~~-s.--
Project Manager

Sincerely,

Dear Mr. Shobe:

Re:

Attn:

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

July 8, 1997
Darrel E. Wood. P.E.• R.LS.
Ashok C. Patel. P.E.• R.L.S.

James S. Campbell. P.E.
Gordon W. R. War!e, P.E.

Thomas R. Gettings. R.LS.
Duane M. Hunn. P.E.

Scorr A. Nelson. R.LS.
Willie J. Kares. Jr.. R.L.S.

Anthony J. Regis. P.E.
Richard L. Hiner, P.E.

Fredrick K. Schneider. P.E.
William H. Thompson. P.E.

Timothy A. Huval. P.E.
Michael J. Sexton. R.L.S.

Bruce Friedhoff, P.E.

I WOOD/PATEL
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ReceIVED ENGINEERING DIVISION

JUll- 1997 LEITER OF TRANSMIITAL
MARICOPA COUNTY

WOOO.PATa.l
DEPARTMENT OF TRANSPORTATION ASSOclo\1IES Date: July 1,1997

2901 West Durango Street Attention:

Phoenix, Arizona 85009 Re: Project No. 68915

Northern Avenue

TO: Wood Pateo Engineering 71st Ave to Loop 101

1550 East Missouri

Phoenix, AZ. 85014

GENTLEMEN: WE ARE SENDING YOU

THE FOLLOWING ITEMS: l&I Attached 0 Under separate cover via:

o Copy of Letter o Prints o Plans 0 Examples o Change orders

0

ITEM DATE COPIES DESCRIPTION

1 1 Ea Northern Avenue Drainage Concept Memorandum

THESE ARE BEING TRANSMITIED FOR THE PURPOSE(S) CHECKED BELOW:

l&I For your use o Accepted as submitted o Resubmit copies for approval

l&I As requested o Accepted as noted o Submit copies for distribution

o For review and 0 Returned for corrections o Return corrected prints

comment

0
REMARKS:

Please call me if you have any questions.

COpy TO:

o Central Files PREPARED BY Mike Smith

l&I Design Supervisor (Kent McLain at 506-8623)

o Utilities Files PHONE 506-8622

If enclosures are not as noted, kindly notify us at once.



COMMENTS:

o hard copy to follow in mail

DATE:

fax transmittal

PAGE 1 OF!

FAX NO: ZCf:p-8/93

TIME:

CIVIL ENGINEERS • HYDROLOGISTS • LAND SURVEYORS

IcSSue,

o copy to:

Wood, Patel & Associates, Inc. • 1550 East Missouri. Suite :!03. Phoenix, Arizona 85014 • (602) 234-1344 • Fax (602) 234-1322
E-Mail: woodpad@netzone.com

COMPANY:

TO:

WOOD/PATEL

. FROM:=: 7Q;/lcy7 IJOB NO.: 9#63
PROJECT:~~"'O'~CKXf'(%077 Q/?:y/q
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Enclosed for your use are reduced copies of the preliminary plats for the Butler Place and
Summerset Village subdivisions. As these subdivisions are processed for final plat and
construction drawing plan approval, I will ensure that copies are forwarded to you. Also, for
your information I will be sending copies of the preliminary plats to the District.

Re: Northern/Orangewood Storm Drain, SS-8803, 9701

WGGD. ~A-rE'- &
ASSOGl.\TES

JUN 0 6 1997

City of Peoria
8401 West Monroe Street, Peoria, Arizona 85345

June 5, 1997

Dear Ash:

Should you have any questions, feel free to contact me at 412-7210.

Mr. Ashok Patel
Wood, Patel & Associates
1550 E. Missouri #203
Phoenix, Az. 85014

Sinc"ly, .

dJ;--rn-ne~-7
Dan Nfss.e(;~E.

Assistant City Engineer

Enclosures

i :\Ietters~une97\nolthem
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R/W

R/W
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BeNCHMARK
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OF 1iI1ST A'o9«J£ AND
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OTY OF PEORIA OA1\IW

NOR......

R/W

O/W

85th AVeNUE CROSS-SECTION

~RQ.J. ~~rt~\I£SE""
TYP/CAL ReSIDeNTIAL

STRE£[ CROSS-SecTION

~
I. SOlER WIlL HE[O 10 II[ COHSlRUCTEJ) TO [)O$TlNC

2"- S£VlEA LINE 1M HORlI1ERN AVEMlJE OR ntRU 1H£
AOJACOtT PRO£CT TO NOItlHERN A\ot:NUE.
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4. 'nt£ PRtS£RVATI'vE SEAL 'IItU. BE APf'UED 8Y K aN
Of PEORIA t YEAR N'lER COWPLETION OF StR£ET$. ftC"
D[~lOPER .u.. Pfto-..o£ fUNDS. TO 1lt£ on FOR ntrs
PURPOSE: AT $O.21/5Y.

5. THE DEVElOPER 'MU COOAOINAT[ THE PQ'aEJt Pa..E
RnOCATlONS 'IIlTH $RP AND TH( aN or: PEORIA.
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DiE HOW( ANO 'Ml.l BE INSTAU.£D BY THE HONE 8UIlOEft.
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FEHClHG. SH....U. NO DfAff
UNlC OR WOOD II1Slet.£
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R/W

PRELIMINARY PLA r
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EXlsnNG WATER VAL\'(
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11159 ["DIAN SCHOOL FlO '107
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Itl-a CA5£,Z 94-10
111-6
29.U ACRES
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100 200
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UTILITY SeRVICES
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SE'I'lER CITY Of PEORIA
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PROPOSED ZONING
CROSS ARtA
NE:fAR£A
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N£T 0EH9TY
A\'t:RA(;E LOT 511£
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AMERlCAN ENGINEERING CO.
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BRASS CAP IN HANDHOLD AT THE
INTERSECTION OF 91ST AVENUE AND
NORTHERN AVENUE. ELEVATION­
1094.807 (CITY or PEORIA DATUU)

n.~«iltU IDlrgSC~DIJ!l1l'D~1NI1
THE £.1'2' or THE S.W. Y.. SECTION J4,
T.3 N•• R.1E.. G.& S.R.B......
MARICOPA COUNTY. ARIZONA.

P96-03

SHEET
1 OF 1

'960006CVL

-----4600-----

--_·w ---
--_. S ---

--w--
---S--
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-0-­
•

MaRTH
,......,.... ,..-,n

DITZ-CRANE
3612 N. DUNLAP AVENUE
PHOENIX, ARIZONA 85051
1602' 973-8632
1602> 973·2258 (FA"
CONTACT:

COE & VAN LOO
4550 NORTH 12TH STREET
PHOENIX. ARIZONA 85014
(602' 264-6831
(602) 264-0928 (FAXl

EXISTING CONTOUR

EXISTING WATER

EXISTING SEwER

PROPOSED WATER

PROPOSED SEWER

PROPOSED V.4t VE

PROPOSED ...ANHOLE

PROPOSED CLEANOUT

FIRE HYDRANT

SURf ACE DRAINAGE

SIGHT VISIBILITY LINE

EXISTING ZONINC
PROPOSED ZONING
GROSS AREA 69.51
NET AREA .ClUU ....~ UII,I 63.01 AC.
MIN LOT SIZE 55' X 110'
YIELD '29b-03 254 LOTS

~~i~'~Y ~~,~'Z~.Slt>~.9.. CITY4~i ~EUO~~~

~~ER {:Cffl~:~ ;~~~HC:E:TE~R~~
ElECTRIC \~. 1~:'I"l~ .;':1 SAL T RIVER PROJECT
TELEPHONE '~~Q-~ ~(' U.s. WEST

.~~
• ~ES~GN. OF THIS PROJECT IS BASED ON THE APPROVED PRELI...,NARY

If.cICIl.C

111Ml!!t



COMMUNICATION RECORD

(602) 234-1344
Fax 234-1322
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1/

DATE: 3/2-41q 7

fax transmittal

PAGE 10F e.

TIME:

FAX NO: COfO- 4tOo1

CIVIL ENGINEERS • HYDROLOGISTS • LAND SURVEYORS

~r ~ .,./

j;.". /ill? T~"(M(jUQrJ Cb".r,c!cw !:efu..;eC/I tf]rci I 6S-l-h Ave

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

(

( !co-ne!

o copy to: 0 hard copy to follow in mail

COMMENTS:

COMPANY:

~COHC

_F_R_O_M_:--...::Ue~ca;...;..Y11=~...:!..5--.:.(;;....=lq~/.;.,.:II....,;,a;~;").:......-. ----:.... 1 JOB NO.: 94/53.07-

PROJECT: ~~ ~ . /
t.Y!?~t1ltQrCf1zJ-r""WOo~

WOOD/PATEL
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WOOD. PATEL & ASSOCIATES, INC. • 1550 E. Missouri • Suite 203 • (602) 234-1344· FAX 234-1322

COMMENTS:

----------------~-_._-----_.._----_....
---' --_.__._..

DATE: 0/7/1;7'

PAGE 1 OF ~

TIME:

..__._._-

-_.._--

WOOD/PATEL
ASSOCIATES
Civil Engineers
Hydrologists
Land Surveyors

o HARD COpy TO FOLLOW IN MAIL------_...-_.._------ --------------_._------_..

__CC.:_ rf.& ._.____ ._. .

_~R~~: ~~._.~dQ~_. ._._.__.__. .. _ _ _. _ _ .

_~~O~.~~~~'7rb~~d-- -.JOB~<?..:.:._~~c.:QQ:9~ .
.__~.~~~.~~!..: E~.J.2'lL.6SLez-h, t2Q- 6::;//6:ctf7~.-..-.-..-.- .

16t6..._--_._.~----_ .._----. ...----._..-_._----_ .

_.__ft/~_~itS q &Id~ .ea...~V--~ ~rty~dr.9'7S

___..._u.dZta._.J5.RP_..7a2a57lAS5~ &7e.._Q;J..!/'~.G..:.A~J7)

---.---i:~L(J5 WL// ~q~LZ.?2..-I::tf/.-/Q:'
. .. .L7ad.a...a:.£ -Li7~.J5:&r.t.h ~t • • •__ _••••••.•••

,---.~&.M-.~ &zCl(.lL /£.~....&~_ oCj-_ddt.c;ool
;atGr~-kY7 ~~ p:razch .---.- .

- 7ba-tzJ;~.-=-t::rr._-~·
_. --~-~~.....

..._T~.~ ~~_ ~~--&..c_ .. __.._._ __.._ _._ _._ _..__ _ _._ .

..._~g ~~~.~~.: .._..Q&.e_.._.._. __ __.__. .__._._ __ _..__ _._ _ .
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WOOD, PATEL & ASSOCIATES, INC. -1550 E. Missouri. Suite 203. (602) 234-1344. FAX 234-1322

FROM: James Taillon

cc: File

COMPANY: FCDMC............................................................................................................................................................................................................................................................

FAX NO.: 506-4601

DATE: March 7, 1997
............................................................u .

TIME: 3:03 PM

PAGE 1 OF 1

FAX TRANSMITTAL

TO: RWShobe

WOOD/PATEL
ASSOCIATES
Civil Engineers
Hydrologists
Land Surveyors

.....~~Q~.~.~!.; ~~~~~.~~Q~~~.9.~~!?.~~ ..~.~.~p.~.~~.~ ..~ _~Q~..~Q~.; ~~.~.?~~.Q~ .

.....~Y.~.~~~T; ..~.~.9.~.! ..!?!..~~y..~.~!?~~~ .

.....~Q~~.~.~.!.~.~ ~.~..~~..~.~~.~.P.!.~9. ..~.~g~.i.~~ ..p..~~!~.~.~~~ ..~9.E.~~~~ ..~~~~~~ ..!.~ ..~.~.~ .
Transmission Line Corridor, W/P has been in contact with SRP. We need to

.....................................................................n n ••n u .

....E~9.~~.~~ ..~..p..~~!~ ..!.?.~~ ..~.?.~ ..!~..~~~.~..~~~~.: ~~..!~.E~?.~..~~.~~!y..~~~~ ..~.~ ..~!~.!.E~~~.!Y.~ ..~~!~..p.~~~!.~ ..__ ..

.....~~!?~~ ..!.~~..~.~~..9..!..~.~~..~~~.~.: !.~!~..!~..~!.?~~ ..!~..!.~~..~!~~.~?~.~~.~~.!~.~ ?.f.~b.~~ ..~.!!.~: ~~ .

.....~~.~!~~ ..~~..~~.?~..!~..Y.~~..~~~.~~.~ ..!?.~~~ ..!~.y.?.~y..~~ ..!~..?~~~E.~? ..~!!~.~.P.~.~?. ..~.~p.~.~!~~ ..~~~ .

.....p.~.~.!~: __ !.~~.~~ ..y~.~.: .
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WOOD. PATEL & ASSOCIATES. INC. - 1550 E. Missouri - Suite 203 - (6021234-1344- FAX 234-1322

---_.•__._--_.__._--_._._- _..

FAX NO.: 600 -4(;;;01

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

DATE: zlzal'?"?

PAGE 1 OFG

TIME:

-_ _._-_._--_.._--_.__._-_ .

WOOD/PATEL
ASSOCIATES
Civil Engineers
Hydrologists
Land Surveyors

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

----._._-

COMMENTS; #edt.....__.._-._-- ~..__..__.._-----_..__._---_.._...•...__._ _..-.._ _._ .
Vi

._~A~Q...f'i:5ct!~~jLe.s.ic:.Cl;!CljI_J-ct='Ho//7 Rot m:-Q....a£..A4/t--E../?d.../i?!.?f!j.?~/'&
..-fL~~ ..o'f!C.a:l./ss/oa WIll~ reqv/~d ~L:.....e...kqse..:!Z:!i~_.._ _ _._ .

~-- / ,

__ ~-.-&!~~.L.11-:""S k~~ rshCJt.J../ 1~~~~azerrfs. ...!.E.~~d. <?!.!.. .

........a.;.e~a.iA~~...f:1pro.J~/'tI!CY""-ol1, __. ..

.__._E!.~_L<:L~_&!?.'!!._..!.. -f'-d-O!!..-ba.y~CW+f2~~!.t.9.a.s.~--..-- -- -- .

_._. 7Czo~ _.1.u.1-_..__.._ _.

~--r~~..u . -._- ' - ..- .

o HARD COpy TO FOLLOW IN MAIL._----_._---_.._-_._-------_._------- ._------_ _..__._._-_ .

._ C~.: ..~6! q!?q~_~_. __. __

FROM: VQ'~~ 70///0 /7_. •.••••••.••••••••__._~._L.•S__.•__._._...._._.._ _._._.•__••• • •._ .•__••••••_••••__...._.••••.•.•.••__••.•••.••••....._.•.....

.-.~~g-~.~.~!..: ..c::'2c.i1~c.a.LbJ.:~ttL'~a/ ;:'t2,4_ .._._.~.~.~_N'?:.:._L.f:!.£1~g ..?. _ .

...-~.~~~~~!..:-@t:f:tn:-'2 -f.6!7-/~/b~~.g-A.~~~~.-.-..-.-..-..- ..- - _-- _ .

TO: H~ Holl....•.•.__ __ ~._ _._ _ _._- _.__ _._ _ __ _ _.........•.................._ .

COMPANY: rC~HC
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WOOD/PATEL

~\)0d. Patel & Associates. Inc. • 1550 East Missouri. Suite 203. Phoenix. Arizona 85014 • (602) 234-1344 • Fax (602) 234-1322
E-Mail: woodpad@netwne.com

Darrel E. Wood. P.E.• R.LS.
Ashok C. Palel, P.E.• R.LS.

James S. Campbell. P.E.
Gordon W R. Wark. P.E.
Jelir~' J. Holzmeister. P.E.

Thomas R. Geltings. R.LS.
Duane M. Hunn. P.E.

SCOll A. Nelson. R.LS.
Jonathon W Stansel. P.E.
Willie J. Kales. Jr.• R.LS.

Anthony J. Regis. P.E.
Richard L Hiner, P.E.

Fredlick K. Schneider. P.E.
~'Jlliarn H. Thompson, P.E.

David E. Lucas. R.LS.
Timothy A. Huval, P.E.

CIVIL ENGINEERS • HYDROLOGISTS • LAND SURVEYORS

February 19, 1997

Northern Orangewood Design Subphase "A"
FCD Contract 94-12, Phase II
WP #94153.02

MEETING MINUTES

R.W. Shobe, Flood Control District of Maricopa County
Pedro Calza, Flood Control District of Maricopa County
Fred Fuller, Flood Control District of Maricopa County
Maximo Devera, Flood Control District of Maricopa County
Hedy Hall, Flood Control District of Maricopa County 1
Ash Patel, Wood/Patel P
James Taillon, Wood/Patel

Project Kick Off Meeting

Hydraulics

Wood/Patel requested input from FCDMC regarding the design of catch basins in this phase.
Future laterals which will contribute to this system are the responsibility of the City of
Peoria. The concern is whether or not the catch basins constructed with this project should
be designed taking future laterals into account. If so, the catch basins installed with this
project will be undersized until the laterals are built. If not, when the future laterals are
constructed, the oversized catch basins installed with this project may adversely impact the
capacity of the new laterals in large runoff events. Pedro will review this issue and let
Wood/Patel know.

Wood/Patel gave a brief overview of the project and indicated that for this phase they will
need access permission for surveying and soil borings within the SRP corridor, on Butler
Avenue west of 91st Avenue and within the AFF channel. Wood/Patel also suggested that
the FCDMC should begin the right-of-way acquisition for all three phases of this project as
soon as possible using the recommended aligmnents from the concept/routing study.
FCDMC stated that MCDOT, in conjunction with the City of Peoria, is going to improve
83rd Avenue between Northern and Olive Avenues. These improvements will include storm
drains.

Re:

City of Peoria Stonn Drain

The City of Peoria basin will remain on the north end of the site as shown on the
recommended concept routing report. With this configuration, any excess land will have
frontage along Northern Avenue and may be made available for resale.

Date:

Attendees:

Subject:
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cc: Attendees

Scheduling

Partnering

February 20, 1997
Page 2

MEETING MINUTES (Continued)

Utilities/Geotech

Wood/Patel provided a set of plans indicating the soil boring locations for this phase. Utility
pot holing requests will be made to the FCDMC after Wood/Patel reviews potential conflicts
with the storm drain mainline and the number and locations of catch basin laterals have been
determined. Also, where pot holing is required in agricultural fields, the FCDMC property
management department will find out when the fields are fallow in order to minimize
disturbance to the lessee.

The schedule as presented will be revised for a 365 day project length per R.W. Shobe. This
will allow for an additional submittal and review at 60% project completion and will match
the scope of work previously outlined. The Cities of Peoria and Glendale will also review
all submittals.

There is a concern that with three reviewing agencies and input from several others the
review time may tend to exceed the time allotted. It was suggested for the FCDMC to
consider parterning. This will allow for an understanding of the scope of work by all the
agencies involved and will allow the FCDMC to obtain firm commitments regarding review
times. R.W. Shobe will check into the potential for funding of the partnering.
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