


TABLE OF CONTENLS

Page Number
I Inbroduction . . & 4 v 4 ¢ 4 4 « & « s « s 6 2 » a s o o & L

II Street Location and Right of Way Requirements . . , . .. 1
ITT  Slreel Geometrics. o o v i v v v v 4 s v o o s o v on s+ 3
Typlcal Cross Section Dimensions
Alignment of Street Intersections
Horlzontal Curves’
IVSLreeLGrades .;‘o.'.-'-G_-..’-,.‘u.-.‘o.'... }"‘
Maximm Longitudinal Grade
- Minimum Longitudinal Grade:
Vertical Curves. ;
V - l}avement Profile ¢ @ 9- [ o‘ .a -i ° . "9‘. * » » ] ° @ _f"o o + T
Definition of 'Terms
Allowable Crown
Crown Line
Cross-fall and Off-set Crown Line
Valley Gutters

VI Pavement Section AP T¢'

Auphalt Conecrete
Mineral Aggregate Base
Design Criteria

VII Paving Plan Development and Submittal Procedure . . . . .. 1k
“Plan Layout
. Plan Preparation
‘Plan Appioval-

Refererices . ao‘ir,a‘i-i-ac-'o'l'o.‘-o'n -\looc.‘oo‘nla ¢ o 23

Appendix A ® 8 ®* @ @& w o & & a *» & & a . = g ¢ & & o . & & & & & 2].'.

Slandard Details- Pertaining to Paving Plans
Schemabic of Ordinance G-TBO
Detail 190 Locatlon
Ceneral Notes

Appendik B. . .. e e e e . o e .. . e .‘} . ¢+ . B3

Examples'of Cypical Faving'Plans



I

1T

STREETS - DESIGN GUIDE

FOR SUBDIVISIONS AND LOCAL IMPROVEMENIS

INTRODUCTTION

The design criteria as presented in this manual is intended as a
guide for engineers designing street paving in conjunction with
subdivision, planned area and local developments, It is not in-
tended as a guide for the design of mejor city streets, except for
the very limlted case in which a developer is: requlred to improve
a portlon of a major street as a part of his development,

In general, the dominant variables in sireet design will be based
upon: zoning and the type of street under consideration (i. e., major,

-e¢ollector, or residential street), Other parameters, such as storm

drainage con51derat10ns or geological characterlstics of the land,

may in some locatioms influénce or dictate street grades proper

street alignment, rlghtuof-way requirements, etc.

" The design guldelines presented in this manual are, in part, an

expansion on the street design criteria as given 1n the

Detalled design criteris for storm drainage runoff calculatlons storm
drain de51gn and flood protectlon will be covered ina separate
manu&l ‘ ‘

SUREET LOCATION AND RIGHY OF WAY REQUIREMENTS

A)  Major Streets

Major street location and right-of-way requirements are estab-
lished by the City of Phoenix Minimum Right.of-Way Standards
Map. Major streets are normally located along section lines.
For exceptional cases where aligmment must depart from the
normal section-line location for reasons of terrain or obstruc-
~tions of a "man-made" nature, the City Engineer is responsible
for fixing the location and aligmment. In these cases, the.
City Engineer may require that the subdivider or developer
furnish an accurate topographlc map to aid in establishlng
such location and allgnment



Collector Streets

As in the case of major streets, collector street locations and

" right-of-way requirements are established by the City of
. Phoenix Minimum Right-of-Way Standards Map. Collector sireets

are usually located along mid-section lines. For those cases
where the location of aligmment is not established by official
maps of the City, the location and aligmment is set by the
Subdivision. Committee in . connectlon with the review of pro-
posed new developments :

Local Streets

‘The location and alignment of local streets are established by

City Council approval of subdivision plats. Where subdivision

-plats are not required under the Subdivision Ordinance, and

property.owners are desirous of dedicating right of way for
local streets, the proposed aligmment is submitted to the

'Plannlng Department for review and approval.

- The right-of-way requirements for the various street classif-
“lcations are functions of the desired street width. Street

intersections, merge lanes, right-turn lanes, cul-de-sacs,

median islands and other special cases will demand varying
‘right-of-way requirements., In all cases the minimum right.

of-way widths will be dictated by current City standards.
Table I below lists the minimum required right- bf;way widths

for the general case in which the desired roadway ‘width is
aiunlform

TABLE 1

' Class of Street . Stréet Width*  Minimum Right-of-Way

Width

MAJOR

68 8l
8k : 100
64-68 + Frontage Roads 130

Parkway ey Varies*

COLLECTOR - G &

50 . ‘ 66
- b0-50 _ &0

LOCAL

. 32-36 50
Lo N 66

*

¥

Measured Face-to-Tace of Curb

To be determined prior to preliminary design

N ‘-.2 -‘.
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STREET GECMEIRICS

A)

B)

c)

‘Pypical Cross-Section Dimensions
P

Except for special parkway sections, street cross gections
may be determined using Standerd Detalls 183- 185 as follows:

MAJOR STREETS Det. 183
COLLECTOR STREETS. -  Det. 184
RESIDENTIAL 'STREETS Det. 185

'he - above Standard Detalls are included in Appendlx 4 of

this manual,

‘Alignment of Street Intersections

All streets shall intersect major streets or collector streets
at a ninety degree {90°) angle.

Curvilinear segments of local streets which intersect a
major street or a collector street shall require a tangent
Section of centerline at least one hundred (100) feet in
length, measured from the adjacent right-of-way line of the
major or collector street, except when the centerline radius

- is greater than four hundred (kOO) feet, with the curve center

located on the above described major or collector street

'right-of-w&y line.

Local street intersections shall not.vary from n1nety degrees

{909) by more than fifteen degrees {15°).

Street jogs at intersections with centerline offsets of less
than one hundred twenty-five (125) feet shall be avoided.
Where warranted for special circumstances, the City Engineer
may recommend to the . Clty Counecil that thls requirement be

“modified.

Horizontal Curves

1. . Major Streets

Noticeable deflections in the centerline alignment
of major streets shall be connected by a curve., The
amount of deflection requiring a curve and the radius
of the curve shall be determined by the City Engineer,
The design engineer is referred to the AASHO design
standards for urban areas and should cohsult with the
City Trafflc Engineer when determlnlng centerline curves
" for major streets.



2.  Collector Streets

Deflections in the centerline alignmeni of collector
streets of more than ten degrees {10°) shall be connected
by & curve with a minimum centerline radius of five
hundred (500) feet, Between reverse curves there shall
be a tangent sectlon of not less than one hundred (100)
feet,

3. Local Streets

Deflections in the centerline alignment of local streets
of more than ten degrees (10°) shall be connected by a-
curve with a minimum centerline radius of one hundred
(100} feet., Between reverse curves a tangent section
of not less than one hundred (100) feet is required,
When warranted for "hillside"” subdivisions or in areas
of 1rregular terraln the City Engineer may recommend

to the City Council that the required length of tangent
section be modified or waived.

STREET GRADES

'The Subdiv1sion Ordinance under Sections 32-39 and 32-4k,

establishes certain minimun and maximum grades for the varioas

street classifications, Unusual circumstances of grade or drainage

conditions may, however, necessitate some divergehce from the

-requiféments as set forth in the Ordinance.

It is desired that street deslgn be accomplished in such a manner
that the street profile closely adheres to the natural character-
istics of the lawd. In certain rather extensive areas of the City,
the general slope of the land is very flat and in some extreme

cases the maximum general slope apprOX1mates one foot per thousand
feet (0.10% grade). In these areas it is obvious that the street
grades cannot be in excess of the general slope of the lands, unless
there are existing storm drain lines or other stomm drain fa01lities
io accept street drainage and which would allow for increased strees
grades, In these very flat areas, careful consideration should be

~ given, at the tentative plat stage %o the orientation of streets

as well as the spacing of streets to achleve the best possible

street grades, and to minimize the necessity of installing fill
malerial for those streets more or less at a right angle to the
direction of maximum land slope,

In'afeas subject to serious flooding, it may occasionally be necessary

. to provide additional street capacity to handle floodwater runoff
. by means of an inverted street cross section. Such street design

shall be held to a minimum and is intended only for residential and
collector streets, Where conditions warrant and provision must be

b



made to provide inverted crown streets, such design will be approved
by the City Engineer only as far as necessary Lo carry storm water

to logical points of discharge into natural washes, channels, or
- storm drainage facilities,

A)

c)

‘2Maximum Longitudinal Grade

Major streets: 6 percent (6%)

Collector streets: 7 percent (T%)

Local streets: 15 percent (15%)

Alleys and refuse collection easements: 15 percent (15%)
{(Local street grades exceeding 12 percent (12%) shall have
a maximum length of six hundred (600) feet.)

Cul-de-sac turning area: 8 percent (8%)

Exceptions: There will be exceptional circumstances where

‘the City Fngineer may be warranted in approving grades in

excess of the above maximums, but every effort should be
madé to hold grades within the maximum specified.

‘Minimum Iongitudinal Grades

‘1.

Normal Crown Streets

Desirable: 0.35 percent (0.35%)
Minimum: 0,10 percent (0.10%)

Grades less than 0,25 percent (0.25%) will only be approved
when warranted for unusuval circumstances, such as areas

where the general gradient: of the land 15 less than 0.25

percent 0. 25%)

" Inverted Crown Streets and Alleys: 0.10 percent (0.10%)

Where a wminimw grade of 0,50 percent (0.50%) cannot be
established or maintained, a 3-foot wide Portland Cement
valley gutter (Det. 165) Wlll be required, but in no

~ event will grades of less than 0,10 percent (0.10%) be

approved by the City Engineer.

 Vertical Curves

1.

_General Reguirements

Vertical curves shall be of the simple parabolic type.
Design considerations should include safety, riding comfort,

.and drainage, Minimum stopping sight distance is the

prime factor in the design of crest vertical curves,

while sag vertical curves require limiting the rate of

change of grade for rlding comfort,



Vertical curves shall be required as follows:

a)  Major streets - when grade change exceeds 1i percent

(13%).

b) Collector streets . when grade change exceeds 2

percent (2%).

e) . Local streets . when grade change exceeds 3 percent

e

Design Factors

 Design criteria for vertical curves shall be based on

the AASHO publication, A Policy on Arterial Highways

in Urban Areas., The formula for computing the winimum
horizontal length of a vertical curve, as taken from the
AASHO publication, is L=KA, where (L) equals the minimum
horizontal lerigth of curve, (K) is constant for a glven

design speed, and (A) is the algebraic difference in
grade expressed as a percent.- The design speed is

defined as the established, or "posted" speed limit
plus ten (10) miles per hour. ‘

For preliminary design considerations, the minimum
length of & vertical curve may be approximated as equal
to three (3) times the design speed (L=3V), where the

‘design speed (V) is eéxpressed as miles per hour (mph).

 Tables II and IIT present & partial listing of the (X)
velue for various design speeds. _

" ABLE TI-
CREST VERTTCAL CURVES

Design Speed,(mph) - . T . Constant K

30
i
50
€0

28
2
85
160

TABLE TIIS

SAG VERTICAL CURVES
. ' - Cornstant K

Design Spéed:(mph)

30
ko
50
&0

35
52
75
105

R

L. 3 ' .
_ Americdan Association of State Highway Officials, A Policy on Arterial
Highways in Urban Aress, (1957), pp. 150-152.

2T6id, p. L6L.

31bid,  p. 151
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Example:

A grade of -3.0% intersects a grade of +2,5% on the proposed
route of a collector street. The posted speed limit is to

be 30 mph.

. Determ1ne the minimum horizontal length of the vertical
sag curve required

' ‘Solutiqn:

The algebraic difference in grade is 5.5%, and the design
- speed is (30+10) = 40 mph. From Table IIL, K = 55 and,

using the formula L = KA, the minimum length of the curve
(L) is computed as 302.5 feet. For practical purposes
this figure may be rounded off to the nearest twenty-
five (25) feet; thus, the minimum horizontal length

of: curve for the above problem is 300 feet.

v PAVEMENT PROFILE

- A) Definition of Terms

1.

"Cross-fall'-the difference in elevation of the ends of

- a chord drawn normal to the roadway centerline ‘between

opposite gutter flow-lines.

Its gradient is determined by dividing the difference in
the above gutier elevations:.by the horizontal distance
between them, expressed as a percentage

The preceding definition assumes the gutier lines are
adjacent to the pavement edges, as in the case of standard
concrete curb and gutter. In the absence of a gutter

. adjacent to the pavement, the chord is defined as being

drawn between the opposite edges of the paved surface.

"Crown-line" - the highest longitudinal profile line
of the street pavement (except in the case of inverted
crown streets for which it is the lowest).

"Crown" - the cross slope or difference in elevation
between the crown-line and the gutter line, adjacent to

the pavement edge, for any given cross section, Where
gutters do not exist adjacent to the pavement edge, crown

is - defined as the difference in elevation between the crown-
line and the pavement edge.  Crown is normally expressed as
a percentage, ‘

"Valley Gutter" - an open channel for surface drainage formed

' by projecting a flow-line, such as gutter llne transversely

across a street surface, Valley

-7 -




B)r"

o)

gutiers are generally, but not always formed at sireet

intersections by depressing the surface of one or more

of the 1ntarsecting streets to meet the gutter grade of
the other, -

. Allowable Crown

1. - Major Streets

Minimum Crown: 1,0 percent {1.0%)
‘Maximum Crown: 3.0 percent (3.0%)

The;desirablerérown should be in the range of 1.5 percent
(1.5%) to 2.5 percént (2.5%).

2. Collector Streets

Minimun Crdwn:. Where stréet grade exceeds 0.25 percent -
minimim of 1.5 percent (1.5%)

~ Where street grade is less than 0.25 percent (0.25%) -
' minimm of 2,0 percent (2.0%).

 Maximum Crown: L.0-percent (h.o%}

- 3. Local Streets

. Mlnlmum Crown: Where the street grade eXceeds 0.25 percent(0. 25%
© minimum of 2.0 percent (2.0%).

Where the stréet grade is less than 0.25 percent (O, 257) -
minimu of 2.5 percent (2.5 %).

Maximom Crown: h 5. percent (4.5%).

 &. Inverted Crown Streets and Alleys

Minimum Crown: 3.0 percent (3.0%)
Maximum Crown: 5.0 percent {5.0%)
Crown Line

The desired location of the crown line is usually along the
centerline of the proposed street, Where half-street widths

- are constructed as in the typical case along a subdivision

boundary, ‘the croWn line should be located at what will
ult;mately be the centerllne of the street,

-8



Where cross-fall is at or near the maximum, it may be desirable '

or necessary to offset the crown line to obtain a more balanced
cross-slope,

-The slope of the crown line should egual or closely approximate

the slope of the adjacent gutters and/or edge of pavement,

Intersecting crown lines of major and collector streets shall

 be depressed as necessgry to provide an intersecting crown of

not more than 1,5 percent (1,5%) throughout the intersection.
Ihe crown line transitions shall begin. two hundred fifty (250)

feet from the street 1ntersect10n.

Exceptlons to the above will be made when the necessity of
matching ex1st1ng street grades dictate the proposed grades,

' Cross-fall and Off—Set Crown Line

" The maximum cross-fall gradlent other than superelevation

shall not exceed b percent (49).

An off-set crown line in a street with cross.fall shall
be no closer than eight (8) feet to the edge of the pavement,

An exception will be madé for the special case in which 1t is
_ necessary to sheet drain water across a street, This excep-
'tlon applies only to rES1dential streets.

Valley Gutters

Valley gutters as defined herein are not desired across

- major streets. If it is necessary to construct a valley gufter

section across a wa.jor street, the crown line transition shall be
8 minimum of 100! in each dlrectlon from the valley gutter location.

" 'The use of valley gutters ebrbss collector streets at their
~intersection with & major street will be discouraged and should

be. considered only after all other feasible drainage patterns
have been studied and found to be impractical.

A valley gutter across a street intersection shall be designed
in accordance with Standard Detail No. 171 and shall reguire
a modified curb return as defined below:

1. Valley gutter grade greater than or egual to 0.50 per-
' cent (0.50%) - Standard Detail No, 167.

2. Valley guttergrade less than 0.0 percent (0.50%) - Standard

Deta.ll No. 165,



Valley gutters across streets at locations other than street
intersection shall be restricted to residential streets and

‘shall require & crown line transition for a minimum of Tifty
(50) feet in each dlrectlon from the valley gutter location,

VI PAVEMENT SECTION

The type of pavement section dlscussed herein will be restricted io
flexible pavement consisting of asphalt concrete over a mineral
aggregate base. For other types of pavement section such as full
depth asphalt, cement treated base, and soil cement for subbase
stabilization, the design engineer is encouraged to contact the
City of Phoenix Engineering Department's Materials Section for
'aﬁsistanCe in establishing design criteria,

The pavement section shall normally consist of a 2-inch thick asphalt
concrete pavement placed over & base of varying thickness for all
types of streeis. There will be occasional exceptions which will
require a thicker asphalt concrete pavement, such as matching
recently reconstructed .major streets or when required by the City
Englneer for areas of extremely high trafflc volume and/or loadlng.

&)  Asphalt Concrete '

TfAsPhalt ‘concrete shall conform to Standard Specification No,
558, The asphalt concrete shall be a dense graded mix having
an asphalt content and an aggregate gradation conforming to

the follcw1ng mix designatlons

L .ulngle course pavement: = C-3/4

2. - ‘Multiacourse‘pavement:‘ B-1 base course, and an E-3/8
surface course,

The use of multi-course pavement without the 3/8" fine surface
cOurse may be permitted in some cages, For these exceptional
cases, .the multicourse pavement shall have an aggregate
gradatlon conforming to C-3/4,

The minivium in-place compacted thickness for asphalt concrete
shall be as follows. ' ‘

1. Single course: 2 inches
2. Multi-course:
a)  Base course (each 1ift) - %"
b)  Surface course - 3/L" %

* appl1es to 3/8" materlal only.

- 10 -




The total thickness of multi-course pavement shall be determined
~ by the City Engineer.

" The type of asphalt concrete and the minimum compacted thickness
. is to be clearly’ 5p901fied on all plans and may be appropristely
abbreviated. .
Example:
2" A,C. (C-3/4) - indicates a 2" compacted thickness of

E asphalt concrete having a mix d651gnat10n conforming to C- 3/4.

B) ° ‘Mineral Aggregate Base

The mineral aggregate base shall consist of aggregate base course
(A.B.C,) and. select material conforming. to Standard Specifications
No. 556 and 55T, respectlvely.

The thlckness of the mlneral aggregate base shall be deter-
‘mined as described under part C of this section, except for

‘special cases such as matching recently reconstructed major
_ streets.

C) Design Criteria

. The thickness of the base material shall be based upon subgrade
soil analysis of the areas to be paved. The analysis shall

~ consist of determining the plastic index (P.I.) and the percent

. of material passing the No. 200 sieve (-200). The anﬁlysis
shall be performed in accordance with ASTM standards,

Soil samples for analysis shall be taken at uniform
intervals, or where soil conditions change, along the route
.of the pr0posed street(s) The number of samples taken shall
~be such that there is at least ohe sample per 3500 square

yards of new pavement.

Upon completlon of the soils analysis, the aggregate base
thickhess may be determined by the use of the charts given on
Standard Details No. 100, 101, and 102, Chart selection is

. dictated by zoning and,the type of street under consideration,
‘Generally spesking, Detall No. 100 applies t0 residential
streets, Detail No.. 101 to collector gtreets, and Detail No. 102
is for major streets, hawever “industrial areas or other heavy

: nAmerican Soclety for Testing and Materials, Bituminous Materials;
Soils; Skid Resistance (Part II), Test Speclflcatlons D 42L-5G and D 11L0.54,

-1l -



traffic use areas may influence chart selection. For A
questionable areas the proper street classification may be
determined by contacting the City of Phoenix Traffic Engineering
Department,

:It should be noted at this point that minimum base thicknesses.

are specified for the various types of streets. These minimums

- are graphed as the lowest line on the respectlve Standard

Detail charts., For charts 100 and 101, the minimm value is

6 inches, while the minimum for chart 102 is given as 9 inches,
Base thlekness for paved alleys shall be as defined by Standard
Detail No, 125, - Standard Details No. 100, -101, 102, and 125
gre included in Appendix A. .

The preceding discussion has been directed at the design
of totally new pavement sections where existing pavement, if
any, has not been considered in the design of the street; however,

' where existing "strip-paved" streets are contained within the

improvement limits of a subdivision or other development, it
shall be the respon31b111ty of the developer to investigate
and determine whether the existing pavement meets the require-
ments of current City Standards for structural strength and

- thickness of asphalt concreté, I the existing pavement is

below the requirements of such standards, it shall be the
respon51billty of the develOper to remove and replace the pave-

- ment or to submit a design to "up-grade" the pavement to the

necessary thickress and strength for. “the. City Englneer s
approval

fExample:'

A develOper desires to improve a tract of land fronting om a
collector street and embracing two segments of residential
streets as shown in Figure I. The area is zoned RL-6,

The collector sireel is strip paved to a width of 20 feet,
and the pavement is located symmetrically about the monument
line. The ultimaté width of the collector street is to be

40 feet (measured- face-to~-face of curb).

The re51dentlal streets will require full improvements and
are to be 33-feet wide (measured back-to-back of curb)

Preliminary investigation reveals that the existing strip
pavement on the collector street comnsists of & l-inch thick
bituninous mix over a l-inch thick aggregate base, which is
well below current City Standards. In addition, the

necessity of matching the existing grades at the project
boundaries prohibit overlaying the existing pavement; therefore,
it will be necessary to remove and replace &the existing pavement

~to the monument line of the collector street.

- 12 -
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Computing the total square yards of new pavement yields
Loo' X 18.5' = 822 5,Y. for the collector street and 1800* X 29® =

| 9 9
5800 5,Y, for the residential streets, thus, the number of
-soll tests required are 6622 S.Y, or 2 tests, Also,

3500 8.Y./ Test
preliminary street grade design indicates that the finished
surfaces will be approximately 0.5' to 1.0° below natural
ground, and the estimated thickness of the pavement section is
judged to be 8 inches; therefore, sampling of the subgrade
should be made at depths exceeding 20 inches, The required
501l samples are teken at the locations shown in Figure I,
and the test results are summarized as follows:

Test Location ‘Depth P,I, . -200 (%)
No. 1 20" . oohv Y 22
No, 2 . 22" - 26" 23 76

A look at the test results indicates that a definite changed
'50il condition exists between test location No. L and 2, The
City Engineer may require additional tests to determine where
. the soil qonditioﬁs change or accept only the results of test
No. 2. However, in this case we shall assume that test No., 1
is adequate for the design of the collector street and A
test No, 2 is representative of the. subgrade soil under the pro-
posed residential streéts,

Finally, utilizing the soil test results and the charts from
* Standard Details No. 100 and 101, the base thickness for the

residential streets is found to be 8 inches, and the base
~thickness for the collector street is: establlshed at 6 inches.

VII  PAVING .PLAN DEVELOPMENT AND SUBMITTAL REQUIREMENTS

Preceding sections of this chapter have dealt with basics of

City of Phoénix policy on street design for subdivisions and local
improvements. This section will present the minimum requirements
for plen layout, preparation, and submittal for the above-described
types of projects.

The requirements and guidelines as presented herein do not relieve

the design engineer of his responsibility of providing the necessary
information for the development of a complete and accurate set of plans.
The City of Phoenix reviews plans for general complisnce with current
standards and project stipulations only and not for detailed checking

of grades dimensions, ete.; however, spot checking of grades and
dlmen31ons will be a standard part of the Plan Review Procedure.

o1k -



'Plans that are found to conbain nmumerous errors in grade, dimensioning,
etc., amd plans that do not meet the minimum regquivements as establisghed
hereln, will not be accepted for review.

A)  Plan Layout5

Standard sheet size, standard symbols, and standard dimensioning
for paving plans shall be as. defined by Standard Specifications
No. 10, 15 and 17, respectlvely (see Appendix 4),

1,

. Scale

'a) Vertical: l" = 27 op l” = )_l_l

b)  Horlzontal: 1" = 20' or 1" = ko'

* The use of 1" = 40' shall be limited to layout in
undeveloped areas ,such as.the interior streets of a
riew subdivision, o :
Stationing

Plan stationing shall increase linearly from west to
east and/or from south to north along the momument
line or construction centerline of the street,

The use of stationing equations will be discouraged

and should not'be considered except in special cases,

Plan stationing shall be tied to somekmcwnp01nt such
as the monument line of an intersecting street or a
section or quarter section corner.

Plan layout sh&dll be oriented in such a manner that

‘north is toward the top or toward the right-hand side df
the plan sheet,

Nomenclature

The following points are 1o be identified on the plans
by name and station as they appear below:

a)  Horizontal and vertical curves:

Point of curve - P.G,
Point of intersection - P,I,
Point of tangent - P,T,

b) Grade Break - &.B,

c) Curb return - curb return (north, south ete,)

ay Angle point - < Pt,

SAn expansion of Clty of FPhoenix Engineering Department's Adminlstratlve

Procedure No. 1% (November, 1968)

- 15 -
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5)

6

T

8) .

- 9)

Blope and Grade Identification

‘he slope of the curb lines and the pavement crown line
shaell be given on the plans, and the limits of a given -
slope shall be defined, Slope may be expressed as a
percentage (%) or as the rate of change per foot(ft /£6.).

~ Example: =.0, 60% or 8 = 0,006 (ft. /:E‘t ).

- Control Elevations

- Curb, gutter, and pavement elevations shall be called out
- at all curb returns grade breaks, points of curve, and
‘at 25-foot intervals slong vertical curvesmnlncludlng the
- mid-point, In addition, pavement grades shall be called

out at fifty (50) oot 1ntervals along pavement match lines,

Match Llnes

All match llnes shall be identified by sheet number. and
station,

Momment Iines arnd Construction Centerlines

Monument lines shall be identified and the bearing of
the line shall be shown for all linear segments,

Constructlon centerllnes shall be 1dent1fied and their
location and. alignment shown, .

EEEE Sheets

A complete set of plans shall normally consist of a cover

sheet and the necessary plan view sheet(s). These sheets
shall include the following:

a) ~ Cover sheet:
Project title
Tndex map
General notes
Signature column
Project gquantities
Typical section(s)
Bench mark(s)

'b) Plan sheet(s) - Plan and profile view of street(s)

to be paved.
c) Detail sheets - May be necessary if a large number

of special details are required. Deteils may also
appear on the cover sheet and/or the paving plan sheets.

'-_'16 -



Ixample:

Examples of typlcal pav1ng plans are included in Appendix B
of this manual..

B) 'Puan'Preparetion6

i,‘ General Requirements

.a)‘._

)

g)

Plans ‘shall show both s plan and profile view of
all streets to be paved,

The profile view shall include the curb and gutter
line(s) and the crown line, and each of the above

" -shall be plotted on separate datum planes, In

addition, the profile of the existing ground, at
or near the ‘gutter line and the crown line, shall
be shcwn and shall eXtend beyond the project
11m1ts as necessary to show grading limits.

Flans shall show existing and/or proposed locations
of all utilities (sanltary sewer, water, storm sewer,
irrigation, power poles and telephone poles)

Show all man-made and natural ditches and channels -
to the extent of their effeéct on the partlcular
proaect

Show the netural and surface drainage enitering and

- leaving the project, including elevations for a.

mininum distance of 300 feet outside the project

" .to show that water will drain satisfactorily.

Provisions shall be made to keep water from ponding

on the streets, as well as from concentrating water

orito prlvate property,

Use City of Phoenix elevation datum only. For the

larger project, establish a minimum of two construction

bench marks per project, At least one bench mark
must be verlified as on record with the City of

_Phoenlx Engineering Department,

There shall be a key map for general site location
on- the cover sheet of the plans. The key map shall
be indexed to show the respective sheet number on

Phoenix, Administrative Procedure No. 1k,
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h)

which a given street or segment of & street may be
found,

A typical section (cross-section) shall be included
for all streets to be paved and shall include all
related dimensions and standard details (i.e., pave-
ment thickbess, right-of-way location, monument
line location, standard detail for curb and gutter,
rodawey width ete.),

Show any special detaills that are to be used,
Ex&mples of this situation would include irrigation
ditches or structures drainage channels ete,

General Notes

A list of general notes or stipulations covering work
to be performed is to appear on the plans. The list is
to be titled "General Notes.," A listing of the required
general notes is- 1nc1uded in Appendix A

Signature Cplumn-

ALl plans must provide z space for the ity Engineer's

signature, Plans for street improvement other than
subdivision pavihg must also provide a space for the City
Traffic Engineer’s signature, In addition, all plans that
include refuse collection easements must be signed by

the Director of Ssnitation,

Space for the above signatures shall be provided on the

cover sheet of the plans,

The desired form is illustrated by the following example:

Submitied by:
Approved by:

Approved by

_Registered Engineéf ‘ - Date

City Engineer ' Tate
0ty Traffic Engirneer Tate

. Coordination with Adjacent Projects

The design engineer shall make every reasonable effort '
to coordinate the design and development of his project
with existing or proposed adjacent projects.

- 18 -




'The prime concern for coordination is normally the

matching of street grades and drainage patierns, &as
well as the location of underground utility and
storm drain lines,

The City of Phoenix keeps records'of‘completed projects
in the form of "aabuilt" plans._ The design engineer may

obtain copies of available as-built" plans at the City
" Engineer's” office.

' Compliance witﬁ‘frﬁject Stipulations

As a general rule all subdlvisiong planned area develop-
ments, sub-lot developments, and projects related to
zoning changes and lot divisions are accompanied by an
individual set of project stipulations dictated by the
City Council or the Subdivision Committee. These

stipulations become a part of the project and must be

met by the developer.

Tt shall be the responsibility of the design engineer

to determine if said stipulations exist for his project
and, where applicable, develop his paving plans in accord-
ance with these stipulations, Where conflict exists be~

. tween the policies. establlshed in this manual and the

project’ stlpulatlong the pro;ect stlpulatlons shall govern.

‘Driveways

Driveway grades should not exceed 8% within the rlght of -
way area, The change in grade should not exceed 12% within
any 10 feet of distance and for downward-sloping driveways;
car "bottoming" on the ¢rest can be avoided by the use

of an 8% maximuin change per 10 feet,

For detailed dats as to prOper driveway grade design,
reference is made to City Standard Detail No. 164,

Locatlon and use of the various stgndard types of drive-

ways are specified by Ordinapce G-780, and are shown
schematically in Appendix.ﬂ.

Pemporary Pavement Taper

Local widening of existing pavements result in a differ-
ential betwéen the original and the new edge of pavement
at the terminal of the widening. Such conditions requlre

- 19 -



i

a pavement taper to transition from the new to the
original edge of pavement., The length of taper required
is based on a ratio of the posted speed limit to one foot
of differential :

Exanple:

Local w1den1ng of a street results in a differential of
four (4) feeb between the original and the new edge of

. pavement The posted speed limit is 35 mph

Find the length of taper required,

The ratio is 35: l thus, the length of taper required is
35 X b = 140 Feet

Reduirements for temporary pavement tapers may be waived
or modified at The discretion of the City Traffic Engineer.

"Survey Monuments

Survey monuments shall conform to Standard Detail No. 193,
except at section and duarter Section cormers, Monu-
ments at these latter locations shall conform to

Standard Detail No. 195.

Survey momuments shall be installed on sireet monument.
lines and are required at the following locations:

a) Street intersections

b) Amgie‘points (¥ Pt.)

) Points-df‘curve (p.C, and P,T,)*

d) Intersection of subdivision boundaries-

¥Points of curve mey be omitted if the P.I. (Point of

Intersection) falls within the pavement, In which case,
the P.I. shall be monumented,

Sid ewalks

Sidewalks shall conform to Standard Detail No, 180, The

minimum width of sidewalk required shall be as follows:
a) ' Major gtreets: 5!

b)  All other street classifications: U

- 20 -



10, Curb Returns

Curb returns shall conform to Standard Detail No, 146,
except that the height of the curb may be modified to
match the height of the adjacent curbs.

The radius of the curb return is defined as being to

the face of curba The length of radius reguired shall be
as follows~ ‘

‘a) Intersectioné,of.major streets or collector streets
' with major street: 25!

b) Industrial street with any other street: 30!

e) All other street intersections: 20°
Exceptions to the above shall be as determined by the'City
Traffic Engineer.

11. Concrete Curb and Gutter

 Curb and gutter shall conform to Standard Detail No, 146,
except for: local streets in areas zoned 31ng1e-f&m11y

residence for which Standard Detail No. 147 is satisfactory.
Where sidewalks aré required, Standard Detail No. 151 may
be substituted for Detalls No, 1&7 and 180.

Plan Approval

A1 QﬂVlng plans for work within the City right of way shall
be submitted to the City of Phoenix Englneering Department for
review and’ approval,

'Plan copies shall be submitted in duplicate for most projects,

and each project submitted shall include a separate solls report
and a separate cost estimate.

f'Drainage calculations, when required in conjumction with street

design, shall be a part of ‘the plan submittal.

Plans submitted for review shall be essentially a complete set

of plans embracing the limits of the proposed project, For
multi-unit  projects, the project limits shall be defined as

the 1ndividual unlt boundary.

o= 2l -



Flan Submittal and Review Procedure

Plans shall be submitted in duplicate to the City of
Phoenix Engineering Department Subdlvision and Lecal
Improvement Section, It is desired that a letter of
transmittal accompany the plan submittal., The letter
need not be a formal one; & form letter or a typewritten
note is satlsfactory. ‘The transmittal letter should
1nclude ‘the following.

a)- Progect name and locatlon
b) '-D851gn1Eng1neer's name and phone number

c) Description of items submitted (i.e., preliminary
‘paving plans, soils report, estimate, etc,)

Normally no more than two submittals are necessary for
‘s, given project. The first or preliminary submittal will

be reviewed by the City Engineering and Traffic Engineering
Departments for compliance with general City policies,
project stipulations, and design criteria,

The second submittal is processed as a check to see if
any and all desired corrections have been made and all
comments or questions answered satisfactorily. If no

further discrepancies or errors are noted, the design

engineer will ‘be asked to submit the plan tracings for
approval. L

It is important to note at this point that incomplete
plans, design changes, or plan revisions between submittals
may require additional submittals for review and may
increase review time and delay plan approval,

Plan Approval Procedure

Plans are approved by the City Engineer or his authorized
representative,

Reproducible copies of approved plans are kept on file
and are used for project inspection,

Desired revisions of approved plans require resubmittal

. for review and approval of the proposed revisions.

-~ 22 -
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.

2)
3)

4)
5)

6)
7)

8)

9)
10)

11)

12)

13)
L4)

L5)

o

SUBDIVISION AND LOCAL, JMPROVEMENT PLANS

All construction i3 to conform to the latest City of Phoenix Standard Details and the
Maricopa Association of Govermments Uniform Standard Specificatious for Public Works

Construction,

Approval by the City Engineef means for general layout in right of way only.

Approval is for six months' time only. If construction work is not started within six
months, the plans shall be resubmitted for approval.

. The City Engineer shall be notified 24 hours prior to any construction work.

Acceptance of the completed right of way improvements will not be given until:

- a) Reproducible "as-built" plans have been submitted by a Registered Professional

Engineer and approved by the City Engineer. When the City Engineer provides
ingpection, the Subdivider's or the Developer's Registered Engineer shall seal
the plans and shall certify that staking was performed under his supervision and
that the "as-built” elevations and dimengions shown on the plans are correct.

b) The Subdivider's or the Developer's Registered Engineer gshall have certified in
writing as to the location and accuracy of all survey monuments.

All obstruction in right of.way shall be removed before any construction is permitted.

Exact point of matching termination and overlay, if necessary, shall be determined in the
field by the City Engineer.

All frames, covers, valve boxes and manholes shall be adjusted to finished grade upon
completion of paving or related construction, Adjustment of existing "Type A" or

"Type B" water valve boxes in parkway shall be considered incidental to Parkway Gradiung.
Existing "Type B'" water valve boxes in pavement shall be replaced with "Type A" water

valve boxes,
L

Any quantities shown on plansg are not verified by the Clty Engineer.

No construction shall start until conflicting underground utility construction is completed
and until service stubs to all platted lots have been extended.

Approval by the City Engineer is subject to minimum right of way widths in accordance with
Ordinance No. G-437 to be either dedicated by property owner, purchased or condemned by the
City of Phoenizx, .

It shall be the responsibility of the permittee to arvange for the relocation and relocation
costs of all utilities, and submit a utllity relocation schedule prior to the lssuance of

a construction permit. Relocation of City fire hydrants, water meters, etc., shall be done
by the Water Distribution Division upon receipt of a purchase order or deposit from the
permittee.

All underground tanks require a parmit from the Division of Fire Prevention prior to removal,

Trees and shrubbery in the right of way, which conflict with the improvements proposed hereir
are not to be removed or relocated without prior approval of the City of Phoenix., The
permittea shall be responsible for obtaining the necessary authorization to remove and/or
relocate sald trees or shrubbery., Call the Forestry Supervisor, at 262-6861, for
authorization to relocate,

The second paragraph on Page 94 of M,A.G. Section 321.6 shall be superseded by the following:

When the deviation is 2% to 57 points, incTusive, the Contractor shall place a standard
precoated c¢hip seal complying with Section 321 over the area invelved, but for not less






"I ‘SNYIRHONT

mEOIAI L T
: FONVHD VISIA

ELLA NN

B

&

3
3
—

F

0 '..Lﬁ.:}. . HITZ

2
! P 2 —
i o I "
e .\\\»\va\. — B
= | wr [ T,F
~

N e

o
=
=
m




=24 ra 2l - o=

v 01 | o - IIiDB-5Y | GI51A3% | 30w
’ COT/EY TR B
I~ whoziaY B
ssaamns .

NI ONBYIEMIONG

. U3 1AL PALVE im
YNCTINY HNIoH

WOLIMI0Z0V WZAIM LTWD

JAld  LINN TOIN0 X7mog WsAE TV

JANYYD VLISIA Bl Y

IHANIR D8N VROANY

N¥d ONIAYY

COIMIY LeD3 Wi T ONY TXUFEGd CF LIMOAKY OV IND 30 L ANEMIN DRLEINA 40 3503

BEMAT] SACLIVALNOD  JNL AN INFEOVE ONY N BL AN WOLOWTS 01

ATFUS 31 GAUWHITRaIs I WO HEPUDNI L 50 TWAOKSH b0 OOTUMGTN JML LOOHUM JIMDAGH MR My

MM RIS GHL i
AMICIYLON OH  WACRIN OL 10JPF Y NOLNGUDSA Q1 REOMED 10w OO Hilwk STYRGIYN ONY KR T

MYM wiM Vuwimo  JW0 HEMGN TUR RmEAY

U ITNLAI NAS BN L GIMIDIN  KIMOd ANY  HIPIGO 0L VOLDWAINGD L 40 ALGGNGEEY FEE ML S L

CE]
O GRILSIIN ¥ 0 MENNOE B WKW ' ANVETIOIN - EIONMD . KO SUDMINDY UBHAD WY ORLLL3E B0r  IWREMH
BT TGN Ty DAL AR OMEDMNS R TR IRV MR 601 NI ONY SIS 3oVNeans

CERWIE GINY CUJWAO Bou M GGUANG WIME OV EF MDA ML JLIMGS 0L OWY SHOUNuCASS Ju e Aumas oL
UTMDHC W URL T LY 8O0 B N0 MONGDY QNY W UNDOISSTE J0IADHS TIFHY  SOLWHLNDS

TTHGRTE L bW HOUNIASSY TN 40 NOBIAD U MOas' owd ¥ REMDIN EWAEL OMKNSSONC Tw 4

T cyuaeke B WoM s 0 G ITNGHE ¥ A L e
ORIAG MCUNEMLEA VALKE T AD BBQ 33 TWHY d 'ROELIN WEINR 'EINVAGAH 84 ALD 40 WOUNXTIM
TATHS WDUTRACMED ¥ a0 DWWEE L DL DO IWKEHDT  NGUYOOTR ALOUN § LMONS DAY TSIUNGN
.—-'aﬂhsutn,hduag-ﬁﬂé!{s;ggiiy—a:g!'jlﬁh

CMNTMM B LD B AL TWRIPOS WO TRYIONW MINRD ATERGH A GAYIEN G W oL -0 TN
FATUGUD  HIE TGO W ST JYA-s0-INSG RRFINIR 0L LOSTEOE B NIINEND Al o i Wse

CQIWAUTI NIE AAVM SLOY S3E1vld TW DL SOOME IR
TLAA OY 03 UoWS £1 MOLOMULEAGY ANMIN QWROMSNEONM SHILILIMGS TN IURIE TIWHE HALANGISHOO ON

UAPUIMT AUY FWL S CAWMN 10N FUY SMTe i KD WMOHE CILLND awe

CSINON BATWA NAID ¥ SdMI_KALA Q33vU3N M TWAS LMIKGWG HI
G303 IATKA aliva 8 MiAL, DAFRZ  OMOTMD AWRNER Of TeAMGGIONI, GINIORNOD M TIVHE ANEANR W
SIMDA JATEA Blzwa ) ML WO ¥ DLl SHUSING 40 ANIMICOMY CRILMMUSMD GLIYEM B0 ENAK 40
WraTURG B JOYWD CMEMM 0L OLLOWGY I8 TWHE CXiGaMem (M¥ SIX0e IFIVA “ENIMOD ‘SIS TH

TUFMENE AL WE AR
Ol I R OREYIE I TIME UNESIIER 4 AVERM) (v ROUYRRINLL SWIHOLYM J0 INOW 17vid

TEILLEEG € WOUSMIIRCD AN TNMIN OIAOEIM 20 TUR AWA-0-1kMd- b wHLMWLESD TIF

ELGRANGN  JIABSE TIE 40 ADVHMIDY DN WOLLYIUY
u...u-ﬂ-..nin!a!:.-ouu-«:..d-.n-nu:.u.: nurubuu..t.w.ﬂ..ﬂnuxp_.uﬂunsalwuﬁz_

Hu.ugu oy g Mo !ﬂ MAOHS  ChOISWMRIZ JhY “SOIYAITE TN,

Il IVHL ONY OGN G MIONT [IMMCAGM SYR BMAWES Leils AUA3S Tk gxv SEWT DL VIS TS

- ERIMMNY OWNDLSITIR SHANOTIA DM KD ENIGIAGSAE Jni ‘WOLLDIFMI FIQIADNM NIIMINZ AL FL RIHA VIAMDED
<U13 Moy 18 GIADMGeY Gut FIFMGE TNGIEEZiONE QRNZIEEI VA% GTLHRGNS 3T I SNV | TRA-SY, FEIOMTE )

TGN Sk TR SLIRLOMmI ATR-s0-ueN CLITOROD T K RWmaXOT
ON (OLaSRO dre G bODa TMOW NG USUMOW T YT WIAwOMD 30 Bis

Ty wly (G wad PTG SOl Bu
TRUMIY N SN CUVIE L0k S ALXMERI) L0 Jma Bumon EG ate B Tesels

MRS TE- o UL AT TGEDS Wa TNVER MIAGIND L0 Bu A8 Tekmer
LIS Femer S b TS SIS GRS it o Gfmr W i
eSO v ST e S S CRSUG SIVORUE XXM 93 LAS LKV 3N Do iG] Ch 5 WA ety T

R LTk e

—

5 i 1 ud L3 -]
T v mig 330 HIiyD
] % El : uqﬁ. -
rd - e £
o8 137 =7 -
N0 Gamw w@ 33 0L EbwIndsdusm ‘_ ROUITN0D NOIN ININAYS TV -
04 3uN0 T EY AMINIIIN ONY 1M ALTAIONAIY FUY SMTL e
2= T
CEIT4 SMUEIL ONY WOLIIMENI ‘AIMNES TI¥ 30NN 61 01 NRLIYAINDY 13 OTTIVISN) I9 6L 7257 | dwoe A il =
B g " T L ) T - TR e
SUNIAENDN BeA) JDHONYM CPIGMITED ADIFIAIGENS A9 OFTINSMI 3§ GL TINGWONOM JyiL WEATS = Zos S F = = -
7722 |27 nw? b S rediows 5 oeris Tareo
vt Ay SR - SOy | ol Do .um.c. TTD v oD W
.!.U.iw...m.k e Pha- iy i a | | ol oe SVE vl o S D e
D AL T Dt L, ionaD Lo S=s L \K\((\uq LA MRS A
ST A Rt D DAY St e O O
b gy e Lraeegs o demieey (G

dYW AN

s b

P g AL~
- — - S v M

rrnrs e

R Y T T LT Y i

L

i e . -
2
* |~ lea. - o2
Ayiand”] .m ¥ e i
i L N et L ot M =5
s L DNV slinb L4 H = 7.
| 1 .. el b B TRV
ze]d =
FE P F omer ki Z[F e |
bidad o ke Eoad 1=
P BF . i m
- 3.
A

P

ST L J —~m k)n!_vv‘ﬁk\(\ s "3 )/ .

s ° B L [

& =F E~BmIT T S T AN . d
- g . .

P . —-—— e -
i S e
4 L e
i R £ Y
e i3 =T
_ = o
PF— —— T ]
En =TT A
— e T =
. F .

o



=4

e

3AId  LINp T
204YHe YISIA

T ANNAAY | NYIHLNOS

NY1d DNIAYS

-2

o | ¢4 ruowl

o

G

U ey e

JEm e 2

Tit0ug

=

g

T




— = o 7
T TR Ob ) I I
g FX]

- SEOABAYDE

e ‘SHINIINIING

TR 3M CLINp e
: NYHS YISIA

3NV ANYSYINd -
HY 1 SNIAYd

EWEL

e



. SHOAIAENS SHAINIDNZ
W 3Ad T I
SARVHO V1BIA

ANNIAV s 12

NYd ONIAd

B ———

AT L OE

L ?é‘\?g A2
s

NiEHINGS
A

i e L P

T Sor oS segd

e I

T s § e —arees

|

[
S
L

-, [z

[

_ TR RETE-S e

ELERA

=

FLe Lo T fmen

FF i = ' =7 o

i

_ 81
T L == ﬂ\‘— -. e

—— = =
kY Lo N
T PR e oy -
e TE AR e memmimmes oo
e =S iy

jutmenrty | oo pios]
D31 {00




seaszaans - suaANIONT
L]l "SNIBIINIONT
R s
JANYYD YISIA
AN o2
N ONIAYd
Ed
AT Ly
Fosger - »
= |I.I||.l||1||l.|| 7 o .j
ea R _m
., Ry N A X I
o/ oz o w30 A
rieeas - ) /_
eor. <
st - - S Ly £ ,ﬂw
S B
ez I B e b
- .r R e .
- i Py L LI
EC [ _wm.a mw

4o gl
S ma e S L emmp fwﬁ_m. B
B o ol SONE L

y
4

INYSYId

(=78
r20r

o

- e

a4

hox-ie iy

s E

2t T T e s

e

NN HLOZ

FE e Lo

G W7 e ol

e R o Lo

—— o]
meoie| S0ae dlay] .
] T

i 1i

e

HIH




EFIE e \m% ) : ‘ | |
JANVYD VLSIA Do , | |

3AINA WISl ANN3AY HLOZ

s
NYTd ONIAYd -
s Fach
PGor - ’
e
P _n
\ omer M
I i - ’
TS - 3 3
o=y . -
. ¢ w
o e _A, .
il
sEor )
~ oo
=
i Al Loy

e

| ., £ IV
| J | m = z | 2=
i _ = .N. =% r&fl _{ﬂkln.\rwh..\n\. 4 .\u__w.a\\ml w =3 ) _ y- _ M_m m - mm
» AL T R e — : P g
| . | | : 5
. ] A i m . P o 2 =
_ IS 2cH NCY N B A N !
. fon " L ; Y - L i
- =% = e oV LA ) ea i _._ . i
= ! . T =
. i A 2 roeman . P
& E | |
'
=z .
e —_— . :
) b - B B
._lqnm ) 2 .
=5 o g
5 mm




Ll "QHIBAFNITHI

AT AAd  LINn
3NVHO VASIA
ANNIAY HL 61
NYId ONIAYL
[7e ./
Goperg

NHIHLNOS

ﬁJ

—

LQ _>_DﬂDDZ_)

(5

£ dovd
G OML

e

x110u ' 3

FI LATVIEM I LSas|

~

=

—Gr_fre

- L5 -
N

B

+

rﬂ\I Z ..|mlu.\mll

hnﬂ\l

T e

i

i
—

IR et | vocs 3104

g



SHOATALRE T syRaneNs
TANL T OMIHSINISND

e A1 LINA T

FONVUD VISIA
"3/ NMIHLNOS ANYTAONUN
NYd . DNV

ANNAAY -

Leor

oFes

Lzt

- gan

— ST e 3 Ly ST

ST T o T o el

Gl S i T
SETETE T =

HJ.GI%

DA R IV TRNELE

Ve P o

ANNIAY -
3AlH0
Hisl
et
i el

Ty

i e
. (2=
ek et e
L e
k3 s
o R m aras =/
T ey Leteiio

1
TP UTD e 23 L ST
‘ol n T s e

SEVE DA

SNTMR DI
Lo

DETk]




PL-Tr -2

O AT D T gozEl o e e e

i — :
) St T v2 | 9 | % v v | vs | b | sa | oo pwoave| sk {oem| o [@ gvRnEe
e TR e w25 | Fo| v | e[ e | ol ww| e vz suoza u oo
E R v = T RN ST = .
- w| 9| Bo| + v | wr e ww | ev | w2 | we oz oz |@ O9OmS
= A : 12 s | gm| ¥ v o 1 wh | B o | wn | wn o |@ %L I
: M s | s 2 € st % N o @l own| wnil v |o wausao
T Tl | TH0. | J0u0| Bva 1 0030 LT ’
T i MoOH | TTVHEA0| MAL3M | syvaau | midsa | Nvid H LHOI
& il Ml e 3 B = do | e i B | | 2t s,
‘ e X . . WL LINGND| M) W30 oA END IS0 NOUNONDDS | (1d) w30 3T0d )
. n.,m.u\.VW\ ) ] R Eylecize ZD_mzm_.aE
ATNO  ROILVONADS O Japl % '
{T1was oN)
SNOILYONNDd  370d
A ERiS J0OT —— ——
H13HINGD ¥ Hﬂd}jl
: . — : o . gt [ T T TN e 100 @GNS MAONDD e
NS DI N5t : . : T W..muqn ooliv, NG D HD LNONGD -
o el .
e - ALSHTHL HON £ = R ]
Z. $301S Hi08 FIEVO WA 103N ® ®
™ 1 GNDT ,E .
by i Dromw aamisk ond WM ® ®
. VSt Zovoe _Hw TN HONI % ® ®
: i : - VNG N 1 5] 6]
. . ) . - .
. L | - ‘¥Nd HONI 2 L] [0}
] IR -, . I I | _unanog =
oEEe : *i . - e |- | RIS, NOILYONA0S METIOHINOD = n .
B : : 1 @ AL} NOUVOWAO WrEds = @
i’ 7 s ) . . o : . NOLYaNODS 310d O 3dAL ® =
3 I - . . E . I ’ \ . - NOLWONND T10d 0 Jdib ®. @ .
> ) o L A NOUVGNNOY 310 ¥ 3dAL - ®
- ’ ATeMI0S T . W B ROLWYGNNDS 3790d NVIHISIG3 » .
g i o . o . X08 HOMDNA® S ON ] ]
v 3R o : S3m8. HLgA Y x08 HOLLORAP FfE 0N o a
o2 & . . ALY OFR 13T .en_w 2 Lo g..
. 7 . ) . . ) ONISIA OIS040¥d
T - . . q ° = ON39TT
| q o ] |
T— . - HOL108 ANV : ﬁ {iei9-222 3NOHd}
vA : : sl v ety HYMOHIO HD  HYINONWLYBY ol LN 3HL WL NOLIMLLSNO
h i ’ . 38 VW SHoLLWOMTIDd ANV OL 80N %I3M 3ND SONVNALNOW
: w2 ® {FWos ON) . TYMHLOTE AJILON OL S| HOLWHINOD HHL
gy B . R
_a et TWL30 400 Bnls 40 ) O3W T 3@ TIVHS LINANDD
BNIOYHS . O3NALIYY MO qENUGE LNENEA G3HSHI
: HONOY WALsY 0ITHSNG CNTWKD o MOT3E STHOM ST ONY b2 NN3MIIE 3 THS ONY
3| OL W B ONIT D6, '03LON SV 1d30X3 -OAd 38 OL 51 LAGNCO TIV
“LINGNOD DNLLSIXE OL “SNOLLOSNNOD IV UM ONY
; 111 . i I e 'SNOUVONACS 804 ‘SI108 OGNV SIIVIWIL HSINHO
S . . " ) 3AV4D HSIN \"IML_“ Ch gy .u_“ J_n.,o, . THM NOISWKI SONVNILRIVW TvOML10373 ALiD SHL
: MO\ .2 T T e T NMDHS - FIHM  SNOLYINNOS 1ONELSNOD -
~ Tmu_zqﬁ_ ‘ONV  IIfiGNDD TIMLSMI OL St MOLOVHINGO ML
X028 NOLLINOP - . .
001 TNLMY 8Os s . AITTESNI St LINANOD OGNV Q3WND ONY Q34N0d v
N A5 3LShd0 ./-/\ S3SVE T10¢° MIN  ILLNO NOLLVH3AO NI ONYV 30w id
BUS W MWW BSIHO Y. . Nl NWW3IH OL INZAJINDI TWNOIS ONI1SHE - T
/
.__. S310N




2 40 | 133HS

T30 _NIVLWTON
L1510 Y3M0d ¥3AE L1105
30IAEIS AN "ZINY
XINSCHJ 4D AL13
XINIOHd 20 4119
ADNIOY I78ISNOCSAH

[ 3nCHd3T13L |

“OANSSI NI IAVH

SALILLP ONNOHDEIONN TV HOS SLIMNTID
JULNA 0INSSI 3B TIWHS LIWHED DNIAK ON
: 310N

- h}
SIVAOWIE 0L
HOIMa NOIZNIAZHA I8 20 NOISIAG JHL WOHS LINH3d ¥ 2IND3Y SHNYL ANNOXSYAANN TV “E1

‘33L0IANTd SHL NOBJ_L1ISDdI0 B0 ¥IQUO_3SYHINNd

¥ 40 LJiZIFY NODN NOISIAMG NOLLNEINiSK 83JWR ML A8 3WOG 38 TIWHS D13 “SuIiIW
YIIUA SANVHOAR THIS AL S0 NODYIOIZY “LINMIL NOILIDELSNDD ¥ 40 IoMeNSEl 2HL 0L
H0INC IINAIHIS NDILVIOTEM ALNILA ¥ LIWENS OHY ‘SILLNLN S99 20 S1500 molivaod

3y ONY NOLIVIOTZN 3HL N4 39NvHMY 01 331LMu3d 3HL 40 ALHBISNOLS3Y 3HE 38 TIwHs L

TXINIOHd 40 ALID 3HL AG OINNIONCD 80 (3STHILNL
"YMMO ALEICOMd AR O31¢2:030 ¥IHLIS I8 DL LEp-D ON_IINVNIOHO H1MM 3DNUQUOODY -
N1 SHIOIM Aush A0 LHOIH WNMIN 01 1D3rSns =1 ¥F3NISNI ALID 3HL AB TuAOHddY

"030NA1LX3 NEIE AnwH SL0T OILIV T DL S80S IDAS3S  THINN ONV 0ILITdW0D S
NOILONNISNGD L7110 GNAOLSHIONN ONILZMISNGD  TLLNN-1HVLIS TIFHS HOILONHLSNOD ON "D)

"HIANIBNE ALID 3HL A8 GFZHIA LON YT SNYIS NO MMOHS S3LLILNYD ANY 6

~GIXOP IATVA HILVA ¥ FdAL. HLUA 030434 38 TWHS

ININIAYE NI S3X0E SAIPA BIuwvm 8 3dAL, DKLISIXI "OHIOYHS MTMARVA OL TWLNDOIIN)
OIFUIMSNDI 30 VIVHS AMMNEYD Nt E3X08 IRIYA MALYM B 3dAl. HO ¥ Jdil. OKLLSIX3
40 LNIWISNFOY "NOILONELSNOD 0317134 M0 ONIAUd 40 NCLLITINOD NO-&N SCred

'd HIAGNG DNIOTHE
SNOILVIIIIN3adsS

ANIWIIVIE3E INIRIAVE
3GVE ITOHNYNA "O'S
14YHS J0HNYH O'S
NISVE HO1¥D ¥ 32kl

"NNOJ 3did L¥3 08

LSNrOY 30vu9 ‘HAN

RITMIAIS

AN3T AYMIAIED

HILLA9 ¥ BHNMD
TvLEa

ql%
£oe

oz
£le
Qo2
o8l
a5l
asl

SNOLYIIAI93dS ONY STIVLIQ QEvANVLS

Y3110 B.TEND.ANAD —

NOILO3S I¥dIdAl

ISUNOD ASVE DAV 6
0 e

—Il ONDJ HISY 2
b

THIRYL LADMYS

SINIWIAOYHdW! L3FYLS 3FllIsdd0

Y4ILNID SNOILYHILO MNVE TVYNOILYN AITIVA

OSHEINIA 01 O3USNNOY 33 1IVHS STIOHKUN ONY SIX00 SAIWA 'SH3ADD 'SIWGHI Tiv B YINIOHD 40 ALID T8V dY 2 0L,t |
SIETA
WIANIONE ALD SHL AB Q1314 3HL NI QINMEELE0 e
38 TTWHE "ANYSSIIIN 41 AVHIAC ONY NOUNNIWEIL ONIHOLVW 30 LNiod 1DVX3 2 F
“OELLINEIS
S NOLIAHLSNGD ANV J50S30 (3ADAZH 38 TTWHS AWM 40 LHDW N SNOILONKISED T2 1OHNYW US Y3 1 SOF
" SLNINNROWN .
J3AMNS TV 40_AJVUNITY ONY NOILYOOT FHL GL SY SHILIUM NI 01480 NISVE HOL¥D '¥3 i
AAgH TPHS BIENIONT 03M3LSIDFN §,U3d01A30 SHL UD 5,530IAKENS 3R 181 a9y .8 41,602
K .
“133YB0S FUY SNYTd JHL NO NMOHS SHOISNZRIQ TN SNOMYAZTS . B -
AN §%, SHL AVHL OKY HOISIAHZENS SIH U30RN GEWLOJLId Su SNINVLS AN AYMIAMO WS DOY
. xmm.%__wwmmu_upzmo TIWHS E.am SNYd 3L ._._m..wm iam_umq_nmwu_wzu nmzw.uhm_u.mw "INQD "HdSY XS OOE
A HL HO EMICIAIOBNS - ZHL _“HOI, dSNI YISNIONG ALL . . . i
AL NIA CUSINIOND ALID IHL IS UIADBIIY ONY UZINIDNI IDNDISSIOHS AvmIas S 8120
C3UILSISIA ¥ AA GELLNENS NI3M IAVH SKYId ,LINE SV, IIEINTCHIIH ) NILLNG B SENY 47 FSb avin ALINIOIA
SIULNA NZAIS TB LON TUM SLNINIACHAW! WM J0 IHOW UILITHWOD IHL 4O TINVLAIOW S o
“MUOM KOILINULSNDD AKY Ol HOIdd SHNCH $2 0314(10K 3@ TIYHS H3IANIONI AL FHL v >m<£2:w >l—l—-Fz<3°
“ToADHddY 04 U3LLWENS3S 38 TIVHE SNYTId ML ‘SHLNCW .
X1S NiHilW G3.HVAE LOW SI ROLLONUISNDD dI “ATND WL SHINOW XIS HOJ S} TWAGHd2Y '€
“AIND Ava 40 LHOTY NI LNDAY TVHINIS HOJ SNYIW HIANIONG ALID THL NS TWAOBDGY 2 . _M
. EPFAE D por LA coNGNDEI L
GNT SIML30 THIONTLS XikIOHe a0 ALIS 1SIArT 3HL DL WHDINGO OL §i HOUINWISNOI —3¢ B
S310N .
. ’ =
° y ¥ Pl 7
. 4 | - ‘ . s g 103royd
. ' =5 SIHL
uve . WSANIONT DliayEL . . . X =
- . =
Jiva PEEDILLY- DR I = ) N :
—_— 2 2 ~ '
C SAVAOUddY ¢ = : =
- EG =t
e —




240 7 JFIHE
2!
1
= {E = t
t
——= ]
PO L= 0 o T s z : = T
F7 = : =
E it = 7 =ran
. —, o ~ Jg
= e = =g Wr. - ‘le].
=] fa 1 2
277 | T -
F = S B i
W\_w\ — - —— r -1 .- = -~ d T o= = Gl i = r‘\‘\-‘.\ - 4 - T kel rw =
——] — i i i) g e i - N = e R 2L
=77 = =
Fiii
Bl o 7 S K==
|- — S e e k2
[ L == ] i 3 — i A T ot =T = = 1 =
22 Ft P 7557 & S — A - i
20l 021 T 04 pPUE SIZ LG MY ,
3455 piap £ ginp puy T 7Ad B | D T TT TIN50 i
7.7 P FEO0E IS | LB Y2 I PO MY | AIROR ROFIFIBG P PuarT 2ty @ A3 99 U2
150070 P15 12,00 . ) o542 Big | Gora! BiG H
H (Y i
FUAL2E0] T GDE (27 12120 T57D) ’ TTGICHT JB AT AG 7 097 120 75 x \
] PHIG 187 u\m@«a\ \g\\w..“ - JLpiph Ay HI TP My W ﬁ
ENIE ] . . 51537 030y - G e . z
5 ! < e pis arTEa w4 * s I P DU
n ¥ : o A I J2998 67501 My Ve & 51T 7 b A0Sy
i : ) 0 o o th W8
> L 2= : ) : = - Ll i
B PIIIIP s S - x
o VEEET a.«i..tw."ﬁ e R e e T D e S e e e e s gt et
7 —T - 3 £ 21 IP — 7 = s \llﬂvl
—_ 2407 L0325y Jo0W ) — a e - = - o .
.z .,ﬂuu&\m\mnf.n%\ MO = = ERE m.m % 2 . s s
FANTAY i _ Ll
4 I LI B, it . w & ] AP 7
25 o ﬁw/ - A P S
< a L A
R £ @
A .
e e e U R e e e e at T ===
= = e ~innwuﬂrfuﬂqa..| == e e T E e e e e e S Sy e i R TERER —
- o, B
LY Lia Snbr TR SEG T oy wiia pe Lucesp
. b . \ 2¢ purez
: bl . == pipg £E .
= H S
A M S SRR Y-BRE i .~
] = YISO DY PG IOEL € I
. M . - DRiRaE 20 Oy S0 SFG DUE LDy T _ W
2= . fLE . PE . Kinpss SO 6350w Ao ~
P o5 -7 X HOY LG UG Gy W MDEE PAlEI0f2s DY Ot EoOp wPMEs " A
W LRI K E, WO 6 g8 25T .00 PR
~



