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8 INTRODUCTION

The City of Scottsdale has contracted Cella Barr Associates (CRA) to
provide engineering services for the desi%n of a storm sewer system and
road improvements on McDowell Road from 64th Street to Indian Bend Wash.

This report is Part 2 of a two part study documenting the hydrology,
conceptual design and hydraulic design computations used to develop the

final storm drainage system.

The purpose of this report is to document the hydraulic calculations and
procedures used to determine the catch basin and storm drain pipe sizes.
Design discharges used have been obtained form "Part 1 - Hydrology and
Concept Design Report" and refined in producing the final design, and
construction drawings entitled, "McDowell Road - Storm Drain Plans, 64th
Street to Indian Bend Wash," dated April 1986. Reference should thus be
made to both reports and the final construction drawings.




II. FINAL DRAINAGE DESIGN

The storm drainage collection and conveyance systems for McDowell Road
have been designed to handle the 100-year storm as specified in the CBA
design contract and the City of Scottsdale drainage manual, Section 3-501
"Design Procedures and Criteria - Section 3-Design of Facilities to Manage
Stormwater Runoff." Applicable sections from the manual are reproduced as

follows:

Major Collector, Minor Arterial and Major Arterial
(McDowell Road, Scottsdale Road, 68th Street and Miller Road)

a. Street flow width 1imited to maintain a 12-foot dry lane in both
directions during a 100-year storm.

b. Retain 100-year storm runoff within the public right-of-way to a
depth not to exceed 8 inches above the gutter Tine.

Local Residential, Local Collector, Local Industrial, Local Commercial,
and Minor Collector
(ATT other streets)

a. Street flow width shall not exceed 12 feet in 2-year storm.
b. Retain 100-year storm in public right-of-way to exceed 8 inches
in depth above gutter line.

The net effect of these criteria is that all runoff resulting from the
100-year storm that contributes to McDowell Road is conveyed east along
McDowell Road either within the street cross-section or the storm drain
pipe. At major intersections, where crown warping prevents the
continuation of a valley gutter, a sag point is created and all stormwater
is picked up at this point to a maximum depth of 8 inches.

Utilization of the major storm drainage system, as designed, has been
maximized by allowing pressure flow throughout the majority of the

system. The hydraulic grade line (HGL) is indicated on the final plan set
and the hydraulic computations are summarized in this report.

(i) PIPE SIZING

Hydraulic grade 1line computations presented in this report are based upon
the Bernoulli equation. Friction losses are computed based upon the
Manning equation and on assigned pipe roughness factors (Table 1). Minor
losses for such things as junction structures manholes, bends, angles and
transitions are also factored into the computations. Methods used for the
determination of minor losses have been based upon equations detailed in
the Los Angeles County Flood Control District-Hydraulic Manual (Appendix

I

The proposed storm drainage system west of Scottsdale Road outlets to an
existing 60-inch storm drain within-Scottsdale Road (Sta. 74+03). A
manhole junction structure has been designed to interconnect the two
systems while minimizing head 1osses. The existing storm drainage system,
termed here as the Scottsdale Road Outfall (Appendix II), was analyzed
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(Table 2) in order to determine the starting hydraulic grade line for the
proposed McDowell Road system. Hydraulic Grade Line (HGL) computations
for the west McDowell Road system are presented in Table 3. 1In the
analysis of the Scottsdale Road Qutfall, it is assumed that the inflow
from the existing downstream catch basins is negligible as a result of the
differing times of concentrations for the various drainage areas.

The storm drainage system east of Scottsdale Road outlets directly to the
Indian Bend Wash. It is assumed that, due to the vastly differing times
of concentrations, Indian Bend Wash will not be flowing to its design
capacity, when the storm drain system is functional, and thus will not
present an outlet control to the storm drain HGL. The soffit of the
outlet pipe thus acts as the starting hydraulic grade line control (Tables
485).

A special grate inlet has been designed to intercept most of the drainage
contributing to Miller Road at Almeria Road (Appendix III) and convey it
south to McDowell Road, through a 48" lateral line, where connection is
made through a special junction structure to the proposed McDowell Road
storm drain system. The HGL for the McDowell Road system at the junction
structure (Sta. 100+34 Table 4) acts as the starting control for the HGL
along the Miller Road lateral.

The upstream end of the east storm drain project is at Scottsdale Road.
Here a 60 inch storm pipe is designed to be stubbed out for future
connection from another Scottsdale Road storm drainage system to the
north.

(ii) CATCH BASIN SIZING

Catch basins utilized in the final design are from M.A.G. standard details
except where necessary to specify specials or alternate designs. Catch
basin sizing is based upon the methods described in Section 3-502 of the
City of Scottsdale drainage design manual. Street flooding has been
limited to the criteria as defined in Table 7, whenever possible.

Flooding to a depth of 8 inches does occur in some sag points.

Drainage areas used in the final design conform in general to those shown
in Figure 2: "Part 1 - Hydrology and Concept Design Report." Additional
intermediate areas were determined where necessary. The computed inflow
from each catch basin was used to refine the major storm drain system
capacity and to develop the final HGL presented. Catch basin sizes are
summarized in Tables 8-11 and in Appendix III.

(iii) CONNECTOR PIPE SIZING

Catch basin connector pipes have been sized based upon the equation:

H = (1.5 +185n2L) V2
d4/3 29




(See TABLE 1)

@ The allowable head loss is based upon the final computed hydraulic grade
Jine elevation at the connector pipe location and a depth in the catch
basin 0.5 feet below the gutter 1ip. Computations based upon this
equation are summarized in Tables 8-11 and in Appendix IV.




I11. SUMMARY

Cella Barr Associates has conducted a hydrologic investigation and
prepared concept plans for a storm drainage system extending from the
Indian Bend Wash to 64th Street. The results are documented in "Part I -
Hydrology & Concept Design Report," and were used to refine and develop
the final design and construction drawings, as documented herein "Part II
- Hydraulic Design Report."

The completion and construction of Project S 5504 will result in a storm
drainage system capable of handling stormwater runoff in a manner
consistent with the design objectives and satisfying the City of
Scottsdale's drainage design guidelines. The designed system utilizes
existing drainage facilities where possible, and provides for future
expansion of the system along Scottsdale Road as future needs and budgets
arise,




TABLE 1: FACTORS FOR PIPE CONDUITS

Manning's Formula - Q 1.486 AR2/351/2 (cfs)

n

1.486 AR2/3
n

(Q/K)2

® Conveyance - K

Avg. Friction Slope Sf

.
]

For catch basin connector pipes:

® Total head Toss  H = (1.5 + 185n2L)VZ/p4 (feet)
43
H = (1.5 + XL)V2/p4
Where: X'= T185p7
Y 473
} Pipe Diameter Area K X
: (ft.) (in.) (ft2) (n=0.012) __ (n=0.012)
o 1.00 12 0.785 39 0.0266
1.25 15 1227 70 0.0198
1.50 18 1.767 114 0.0155
o 1.75 21 2.405 172 0.0126
2.00 24 3,142 245 0.0106
2.25 27 3.976 336 0.0090
® 2.50 30 4.909 444 0.0079
2.75 33 5.939 573 0.0069
3.00 36 : 7.068 722 0.0062
" 3.50 42 9.621 1090 0.0050
4.00 48 12.566 1556 0.0042
4.50 54 15.904 2131 0.0036
g 5.00 60 19.635 2821 0.0031
5.50 66 23.758 3638 0.0027
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TABLE 7 - TYPICAL STREET CROSS-SECTION

McDowell Road
o
i
. ¢
|
g P BN
0.4 1 . - l % o
I / / VA
ez |z L iz ot
i | ary ne | : s Spreeo!
100-Yv_Zunoft 2-Nv_Runoff
: ALLOWABLE DISCHARGE (CFS)*
o STREET SLOPE 100-YEAR 2-YEAR
0.001 8.3 1.3
0.002 11.8 1.8
0.003 14.5 2.3
0.004 16.6 2.6
o 0.005 18.6 21
0.006 20.5 3.2
0.007 22.1 S5
0.008 23.6 Bt
0.009 25.0 3.9
0.010 26.3 4.2
o 0.011 27.6 4.3
0.012 28.3 4.5
* Allowable discharges are based upon a 1/2 street flow capacity with
maximum flow spread per the City of Scottsdale drainage criteria (see
Section II)
o
o
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Catch Basin Calculation Sheet
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Catch Basin  Calculation Sheet
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Catch Basin Calculation Sheet
PROJECT ___ 55504 CALCULATED BY __FRZH
DESIGN FREQUENCY 1O ME DATE
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Section B

CRITERIA FOR HYDRAULIC DES I GN

CLOSED CONDUI TS

B-1 General Hydraulic Criteria

Closed conduit sections (pipe, box,or arch sections) shall be designed
as flowing full, whenever possible, and may be allowed to flow under
pressure except when the following conditions exist:

a. |In some areas of high debris potential, there is a possibility of
stoppage occurring in drains. |In situations where debris may be
expected, the District's Hydraulic Division shall be consulted for
a determination of the appropriate bulking factor.

b. In certain situations open channel sections upstream of the
proposed closed conduit may be adversely affected by back
pressure.

If the proposed conduit is to be designed for pressure conditions, the
hydraulic grade line shall be positioned sufficiently below the surface
of the street to efficiently intercept catch basin flows. However, in
those reaches where no surface flow will be intercepted, a hydraulic

o grade line which encroaches on or is slightly higher than the ground or
street surface will be acceptable. Reference is made to subsection
B-4.2 for requirements for pressure manholes.

o B-2 Water Surface Profile Calculations

B-2.1 Determination of Controlling Water Surface Elevation

A conduit to be designed for pressure conditions may discharge into
one of the following: -

®
a. A body of water such as a reservoir or the ocean.
b. A natural watercourse or ravine.
c. An open channel, either improved or unimproved.
@
d. Another closed conduit.

Hyd. Man.
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B-2.1

Determination of Controlling Water Surface Elevation continued.

The controlling water surface elevation at the point of discharge
is commonly referred to as the control and, for pressure flow, is
generally located at the downstream end of the conduit. |If flow
becomes unsealed, the control may be at the first gradebreak
upstream of the point where unsealing occurs or, under certain
conditions, may be farther upstream.

Two general types of controls are possible for a conduit on a
mild slope, which is a physical requirement for pressure flow
in discharging conduits.

a. Control elevation above the soffit elevation. In such
situations the control shall conform to the following
criteria:

(1) In the case of a conduit discharging into a reservoir,
the control shall be the reservoir water surface
elevation.

(2) In the case of a conduit discharging into an open channel,
the control shall be the design water surface elevation
of the channel.

(3) In the case of a conduit discharging into another conduit,
the control shall be the highest hydraulic grade line
elevation of the outlet conduit immediately upstream or
downstream of the confluence.

(4) In the case of a conduit discharging into the ocean, the
control shall be approved by the District prior to
preparation of hydraulic calculations. )

b. Control elevation at or below the soffit elevation. The
control shall be the soffit elevation at the point of
discharge. This condition may occur in any one of the four
situations described on page B-1.

Hydraulic grade line elevations to be used as controls for
projects in many cases may be obtained from the District's Design
Division. Exceptions to the above policy must be approved by the
District.

Hyd. Man
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B-2.2 Instructions for Hydraulic Calculations

[
Most procedures for calculating hydraulic grade line profiles are
based on the Bernoulli eqpation. This equation can be expressed
as follows:
¢ 2
< Z
i/ +0, *Sol = ’}2- +D, *S5cL *faminor
2g g

O’/"OU// o 5
‘ (= 6‘/ (==L d éfﬂe ~< f sz/zg
(7) <

2
g 0L E7 (2)
D2
——e /OVCWf
e T = S
o e S
t J
in which D = Vertical distance from invert to H.G.L.
So = |nvert slope
o L = Horizontal projected length of conduit
S¢ = Average friction slope between Sections | and 2
v = Average velocity (Q/A)
hminor = Minor head losses

P Minor losses have been included in the Bernoulli equation because
of their importance in calculating hydraulic grade line profiles
and are assumed to be uniformly distributed in the above figure.

: Hyd. Man.
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® B-2.2 Instructions for Hydraulic Calculations continued.

When specific energy (E) is substituted for the quantity V2/2g + D
in the above equation and the result rearranged,

L“ Ez-f/
-jo_jf

The above is a simplification of a more complex equation and is
PY convenient for locating the approximate point where pressure
flow may become unsealed.

The format in use at the District for calculating hydraulic grade
line profiles is shown on Chart No. B-0l. For use in expediting
such calculations a computer program is available. (See page B-16.)

®
B-2.3 Head Losses
B-2.3.1 Friction Loss
o Friction losses for closed conduits carrying storm water,
including pump station discharge lines, shall be calculatec
from the Manning equation or a derivation thereof. The
Manning equation is commonly expressed as follows:
21 2
. 0= 4r% 54
in which Q = Discharge, in c.f.s.
n = Roughness coefficient
A = Area of water normal to flow in ft.?2
® R = Hydraulic radius
S¢g = Friction slope
When rearranged into a more useful form,
L B 2
i @p ‘g
; £ 486 4R%B T K
o in which -
%
Hyd. Man. 4= [ LB AR
7”7
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() B-2.3.1 Friction Loss continued.
! The loss of head due to friction throughout the length of
| reach (L)is calculated by:
L _
o 2
Fr=SpL= —-] L
~ ' /?u
The value of K is dependent upon only two factors: the
® geometrical shape of the flow cross seciion as expressecd
by the quantity AR2/3, and_the roughness coefficient (n).
The values of n shown in(Chart No. F-04 & F-05 11 be
used,
CHARTS NOT
: INCLUDED IN
Vzlues of K corresponding to an n value of .013 for REPORT
o reinforced concrete pipe and equivalent reinforced
concrete box sizes are shown on(Chart No. F-01.
B-2.3.2 Transition Loss
[ B Transition losses shall be calculated from the eguations shown
below. These equations are applicable when no change in Q
occurs and where the horizontal angle of divergence or
convergence (B) between two sections does not exceed 5°45"'.
____\¢
®
Directron
7
£ Flow /
o V2 g,
Te
o
For velocities which increase in the direction of flow
(Vo > Vy),
2
PO L
For velocities which decrease in the direction of flow
| (v, < Vi),
7= > O-
o 129 29
Hyd. Man.
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B-2.3.2 Transition Loss continued.

o Deviations from the above criteria must be approved by the
District. When such situations occur, the angle of divergence
or convergence (8) may be greater than 5°45'. However, when

8 is increased beyond 10°, the above eguations will give results
for h, that are too small and the values for h, derived from the
preceednng formulas should be increased by multiplying h by the

o following:
For 10° <9<15 Multiply hy by 2
For 15 <9<20 Multiply h by 3
For 20 <9<25 Mu]tlply h by &4
~ For 8>25° Multiply h §

B-2.3.3 Junction Loss

In general, junction losses shall be calculated by equating
pressure plus momentum through the confluences under

o consideration. This can be done by using either the
District's P + M method or the City of Los Angeles'
Thompson equation, both of which are shown in Section F.
Both methods are applicable in all cases for pressure
flow and will give the same results.

P
For the special case of pressure flow with A} = A2 and
friction neglected,

L

w4
!
L Direc?ron
s ]
oF Flow
7
V¥ sz 7. 24z Vz - Cos &
o /=29 2¢ A 29
[ , -

Hyd. Man.
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B-2.3.4 Manhole Loss

Manhole losses shall be calculated from the equation shown

below and shall be used only for District Manhole Nos. 1 and 2.
Where a change in pipe size and/or change in Q occurs, no
additional head loss need be calculated for the manhole. It

is considered to be included in the transit?on and or junction
loss.
V2

Bend losses shall be calculated from the following equations:

B-2.3.5 Bend Loss

p/Z
b 5| 2
in which
4
Kb =020/5p°
where O = Central angle of bend in degrees

K, may be evaluated graphically from Chart No. B-10 for values
of A not exceeding 90 degrees.

Bend losses should be included for all closed conduits, those
flowing partially full as well as those flowing full.

Hyd. Men.
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PY B-2.3.6 Angle Point Loss
Angle point losses shall be calculated from the following
equation:
VZ
in which 8 = Deflection angle in degrees, not to exceed
6° without prior approval from the District.
°® B-3 Special Cases
B-3.1 Transition From Large to Small Conduit
As a general rule, storm drains shall be designed with sizes
increasing in the downstream direction. However, when studies
Py indicate it may be advisable to decrease the size of a
downstream section, the conduit may be decreased in size in
accordance with the following limitations:
a. For slopes of .0025 (.25 percent) or less, only conduits
75 inches and greater may be decreased. A reduction is
o limited to a maximum of 6 inches.
b. For slopes of more than .0025, only conduits 33 inches
and greater may be decrzased. Each reduction is limited to
a maximum of 3 inches for pipe 48 inches in diameter or
smaller, and to a maximum of 6 inches for pipe larger than
48 inches in diameter. Reductions exceeding the avove criteria
® must have District approval.

In any case the reduction in size must result in a more
economical system.

Where conduits are to be decreased in size due to a change in

o grade, the criteria for locating the transition shall be as
shown on Chart No. B-20. A design that doesn't follow this
criteria must have District approval.




The City of Los Angeles

Thompson Egquation

The Thompson Equation for junctions is described by the following:

20/"‘//"4/ OZ’I/ZvAZ
[ 5

\

14
_
o @3, V3,43

- 02}/2'0/1//-03‘(56055

dy- A =
Y orvg. g
where 4 N = Difference in hydraulic gradient for the two end
sections, in feet.
Asyqg = Average area, in feetZ = 1/6 (A] + bAo + A2) or,
: for practical use, 1/2 (A} + Ap)
Am = Mean area of flow, in feet?,

The above equation is applicable only to prismoidal and circular conduits
or channels. The friction force may be considered negligible or can be
calculated and taken into account.

For details of the above method, refer to Office Standard No. 115,
Hydraulic Analysis of Junctions, 1968 edition, Storm Drain Design
Division, Bureau of Engineering, City of Los Angeles.

Page F-5
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APPENDIX II:
Scottsdale Road Outfall Drain
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APPENDIX III:
Catch Basin Calculations



| |
I
CAVI’CK oS n #;L - Druble crro apem/y«a/

|

Stk drocef-

TR Tzl nr

Shreeh atea s 900 425 432004 = 0.99 acics
0209 o Q0956610995 6.2 cfs.

Corsbl from Pitre Buicks 32-6 > Z6fs
f} o (A fs o preked wp py gpele

Pk wp st Tk |

| Flowo &(e/zfé».- 0.3 4 Bz2” [ B8 " 5. aaog/rc

| Lot 4 = d?cﬁ//e Account ot d@hﬁ L= %Zs": b.4
ks Rz - Gpz. B |
[ v

“fa s %0 2 o 2| TA: “o2.056
Qs - ©.34

Rz D= 20 ofs Flowhy = #.0<fs

‘ /%na//'n/q dra;naqlg___

Swuwp Conddifrom /—73, §></
Hoight &} opewing = 042" o/ 2 |
jD)sd.«aurﬁe_- I Sefs/fe. . /

Achal @udfl - 8" P15z b4 effectit gt

0 4xSz Do cfs e Jefs ialeco iled

Pickup = 217:28cfs




I e

1[4&0& boasin FZ
st codeh rsin Tipe'c’ witk 8" curb opouing

Flow ?a%/uﬁs Hefs
Aow a(e,o&.: o9 £ /o[)
:ﬂ; ?”s ﬁ,/(p7/ N oS L:S/ ﬁ;aaos//ﬂ:

% = 0272 fs/re (Fia 3-404)
38 fr

L

?/-d.: - //
! 2,29

e T Frg. 3405
A = 216 F = 0.42
= Bz s o2l
Ca ¢ 024  Qi= 034xil = 37 <fs

55 LF (7 Ppe X s:0.006 /P, (<)

G = 5675 [Oww)

| ssxo 006 & 033

Inv, @ <8, $3.25

ny, @ MK=52.92

ity e, s 057 below Hbler 2 5575 -0.5 = So.2¥
Top ) pipe @ ontlef b MUl = 5392

Heaol on pipes 5.25-5392 » 233

—f 23 —_xZx32.2 _
4 (-5 f/é’fx/o-wz)zxff)” ) = 7/ /5
/

Ao = Kx! » 0.4 ?75(,&@/\71 s 078x7.] = 5:__;['_;:{5 ok
4/




&-‘«Q!J PEG S

W,
Rt

| .
Catch basip #3

ig(bnfnba/nﬁ A = “efs ﬁM@ Ao #Z 2 GScfs Mh.a@
%‘foﬁa/ Rs V5cfs

dzoz5f, Bz

&a/l1a = 0.24 fsffe

Efombivmh‘ow nt Mkt 533-1 wific (0 wing

o/d = 0I6T/0.3s = 0.48

] La= 105,024 5 494

L/la = lo/44 s 0.2%

KQa = 057 Q- 027x0.S = 39¢<(s

| F‘/&w%j = 0. cfs. ™ grale

\

o dept s 0.3f¢
A'=03- %05 026" FApw pussing = 45cts
G prete) s 66-95 = T cfs

TotAL Qi- 3.9+2-1 = bcfs

| Flowby = 45Scfs




|
|

° | |

| Loateh. basiv #4

° | Flow from 8% SF. = 19.0<fs |
| Flowby from CB#3 = 45 cfs |
Tkl Q=735 cfs
e Qelt0ds  dephi@ curbe 0SB
= Usig 2 grete in sump Credifion |, dwax = 87(067)

® L Gretes Zg'xzs’  Grate openivgs 675
% Rrimeter s 26425435 067 7.3
o ‘Z‘g Frome Fia. 3-48 Dsofao»«f;L < Z'&fs/%t-

Totzl ca Ay - 73D = 4 No cloaaiva facter
e = G il il atet)

& j54v(a -4 & = 0ldds c:apa&tﬁ o Qow&o_ux) o~ aM-SA

19.0-10/1 = B9 ke r—v_':(u;.‘-\eﬁ bj w\«\% .

: L. & = 83 = 047

® Re T™O

Givew R . ©'92Fsa 5 029
| Frow. :'j' 3-90 L/la 5 0.28
" Ha - 0454 [+

Lo = e o 42!

ol = L = 0.28xla = 0.25x42 «/051C.

Use Tipe D catcl bosin s 0 aF Sag Poiunfouw 68 st
o
[




Calcle basiv #5

* &K=5ck=

{
Tf .,Q,D b;v%}\— L": 3
Chea ,
g-0.00% A=z0.3

. 14
o a=z=0o167
=S z02 b/

® = AU 016703 5 056

= (La = Sp2 s 25K

X Y= Bes: o4z

| KR = O 2 KRi = lods

\

Grale - 2s’'x3.s’

o Sor K = 4.0cfs oA: 028
Qe 23cks D &= 17k

® iﬁw &(\ > 2-‘7*.




2 311 50 SHELTS 5 S(IUAR
42 Im2 \83 glllll.’ N SGHARE
42 349 2 u£H§ 5 SQUARE

Lot wasia Flo

Awo Z-C = 7.0 acies @m&//f:ﬁac?ﬁs
Anea thi‘bmwod s 4.0 acsay
@ Thoxzo = 172 s
g = T2 k125 L84 sh) = Z9.74s
?Dap‘m. A = o.SZI Wk a0l
a‘*‘/{.a » 0.4 C{"’/{C ’
?ﬁ'j !
Ra =297k La o TE = 14.S

1= s in e

7y LA S »7/74,5.-&2'5/
¥R = 04

& = 194 Flowby . 7-Fcfs

Grate = 2x3’

d'-d-2k0 . 044 -008 - og0

g/ I
Ga- 050 (50 \Wa) «(0008) = 14.Sche
o0:018

KRz 119-145 = 3.4cfs
Gri= 119+3.4 = 5.3 cfs




Cadch 0asin #7

ANa_ 2-C = 7.0 acres Zum&ﬁﬁ: Zocfs
Area cmh/lbufu#aﬁ. = 2.2 acies

L R P50 x50 = T4 fs

Flowby fiows CB#(o = 145 cfs

Qrorae = 145+9.4 = 23,9 cfs
S=0.00957 HA=0.97 ’

Rl - O ofs /e

Oa = 239 le . 239 = 9.7
0.3

T . 0167/0.47 = 0.36
10/69.7 = O. 14

h

Ty L=is = Lla
Y Lolo

|
i R = 0,27 S R =64k
’ RNz : 17-Scfs
dlid- Yo - paz-0.04 =038
Q8 = OSxS50x 10.0075 x . 3&8/3 = 5 Bk

o.0olS

Bis 175-13.8 - 375
Total fnf.«ava’;?'c &r' = 044377 = 10. 1 s




ETS 5 SQUARE
ETS 5 SQUARE

85 200 SHEEIS 3 3QUARE

2.3
42.3

|

T
A
ario

‘fﬁﬂ{ baé‘/‘m #5

Aer 7-C = 7.0 Zeres W‘ 30fs
Alea sz,’mbwbuﬁs 0.8 zcreo

Q= 2820730 s 34cfs
ﬂm@ Arne CBFT 5 13.8 cfs
lonbroubon from 697 St = 20 cfs
Ororar = 3.44(3.8+20 5 37.Z cfs
S/op:_f0.00‘?S’// A:0.56"

Cofin = Ot/ La: 371 = 883

2/ = O 167/0.56 ~ ©.30

;773 =17 = Yo - 7283 s2.19
RRa = C 3
Q,‘ - /35&,‘5 @5 el 231745

— & /
Grale >/~2 237x0.0S .97
Slo 2 ) O.STox SO [ B.0095,

-

/ 7 7
d 2047 -5 - O.43

/s
Gs - 0.56x50-Jo [G0035x(043) = 9. 2cfs
.01

&\‘ ;Z?r7—1Q.2 - 4’;%

G = 46+13.4 = 17.9cts




|

|

’ | Cd/’(/& b&g/ug

|
|

(lodch basn #9

§=26.Z fs CGutler Sepe - O COST

A= 05742 a:0.167"

Kefa = 038 ers/te .

Ty €8 Tya's Lrg B1.28 = (.4 effectine
ol = 0b7/0.52 « O.3Z

La s 202032 = (39

ez GE429 = 0095

& 2218 R =474

Ra
Rz » 215 =
d= 0,42’

L/la « 10/89 = o IS

S . 024 @ = 3 s, 3=z 9.9 s,
Grate Z'x3'

A= 1990015 R 5 048"

" O SlLxSoxJb.0osH

J =048~ T = O44

el 5 X g)
Sa <= 0 Sux S"Oxdp,cosﬁx(o}d-q—\_ ; = bl s
S.018

Sve 199- 1.l =2 3.8 f=.
&+ = 3+2.9 - 10 s
X8z Zpz-10.1 =16.]1 ¢fs




late  tasin FIO

¥ Flon 1m 70™ St = /9cfs
Lontribubon fromn Area 2-D= 7cfs
o L Tetel Ao in 0MSE - 2o cfs
|z street = Bess
o "’ Flovby frove CBHT = /6./cfs
s | Torrl foro ab cB#I0=(3+/6./ = 9. /<f5

“Z Grate = 2'x3’ dephc - 0.6

X |

O Efetinn perineliy = 2+Z+(3+3)x007 = &
ﬁl@ﬁimﬁ factor:= 2 <! Pz B2 F

g VF’O‘M f'ﬁ 3-48 (;"): IS efs /¥ L,
£ ( @' 4xlT7s 7 cfs |




|
|

(atcin bogin. #11

i
|
|
|

i
i
|

‘Lﬂ. = ’3/&125 — %4¢/

Yz sheek fow = l3cfs = A=040"

BefLa = 0.28 F5/ te

/
L= 3.5 fE Z(W u"*g()(«.: z.8
A = 267040 = 242

Yia = 28/ 4.4 = 006

S/w = 217 = loels

g‘mj s 1Belip= . dcts

Totel flowlby fovm 7010 SH. o 22074 1.4 = 33.Scf<




Cafm 254, FIZ
29 .20 =K T
d?: 23.5 4= S = S5 = 2.0//

Ao 52

lateh bugin ije‘D' R
2-0 5,7
Rea . 02Bfs/fe
A= ool o5z « 032
la = 225 038 = 28 2 /€,
VTR o S SR MR
R &= O Z
K= 67 A

2 s ZQ?&{A.

l_:ﬂvéz, S Ak Byl
Av [ 268x00:8 \”7 - 0.47

0"@29:@@91 /

A= 0.47- B = 0.43

7
Qe O SexsOx [0.01T < (043)" = 204 s
o-o1s

LS(\ s 208" R0 p = 2 Q,\L—S
Qg 6.2+0L7 = 12.94 28




Ctet, basins

Oufels_bas)' o # (%

Q—, 6.0 45

e CB Tym'C B 'curb opening
&< s b.4 £ @.ﬁe,a‘;»w .
Sbpe . 1BILS- 1740.03 s 2.0/0
{4;0.3‘7%(4 ¥

8/ls = O25/te.
A = 0. Mo7/037 < 0.43

La = (550,29 = 534

o 4
L/La: Ag.drz .12

& - 33,




| Caren brsies

Oitch, &asm. #i&

A 200ck S=poote.  Ad=05 f
34; 2167 g

Reffa = 03B fs [ .

;T"Pc, cefth basio fupe C L=8

o ooy L= P2l =64

%e,- 0167 /0.5 - 022

= C

\\(

oz Z0L = 5% 12 Yiw e “Tea =02
2,38
Rloa = azz K 2 45 f=

| ,
‘W:j cotele lpasi !‘@L’b' A
| u

Llw: 7/S¢ = 013 Na = 02F R - 4945
|QB >20® 4"? - 5€’7$§5

2
%d: §—7)<001> 7 )

KO%)(;O\(\)O oo4gs ) = 0.4
/

]a;: 04’{"'““0:0,4"1

¥/

G- 0.xpxI0-0095 x (0.47) "= 1Z.4 ds
| 2.0t §

Qi = 167~ 12-42 53 fs
&1 = 33+49 = 8.2 s

Qa. 12.4 4=




|
| | Lkl besins

ome <

Latcls ooﬁ/j:,ﬁ
Q- 12.4rl1d= 239 0s o-0-0066 A=zos53
az 01l  Qufia = 0.4fs/7E.
Ty emkhe Dosie type D i
A = 0.1620.53 = .32
Qef o - 0 dchs/te

- 229/0.41 = <8’
Liie = 7/58 s .12
& = 0.25

KRz 5Sts Qs - B3L=

Grate (wvapt Z'x3 @ﬁuw

4
18233 x0 oS B?

ﬂ[ 0.Sb x SO < {0 00FS = 049
o'z 0.99- Zp . 0,48
&3 = &S'éxSDk\)ooocp{,((o > o 1490();

OO S
Qi s 183-14.9 = 3.4.ls
Qs 34455 - 8.4 chs




Coarth oesiv. Fllo

Area o(; 2-Ds |-& aecreo

K= 10 =

Dra;w\oooe,*‘o CB s |-l acken
S= 0.2 )

A OB O N7

Qafla = O20f5/.

4R < 067,628 =& 6O

[a = b2 .2 - 30

S8 . ABx10: Ges

‘e -6
'T?:j ij@. c L% L est




|

| | Cifel Dasis

Qutete bagi- #17
Euict. ol s~ Tope'c 67 coibo oz

Guble~ slopt = 5054—/—30,09: s 0.0074
w7

K- /4.9 f5 Effechve wwg‘u 72s « 5.4
d=04/ft  a:0.167

&fia = 029 fs/te

Yd = 0.167/0.4&1 = O.4)

- 49429 - 5/

L/L,‘L = SH/51e . 210

K = ©.19

& = 0.9x14% = 2B fs

I@é - -’?,/C’{jf,

'Cé?&/& oo, #I17

=

|

i
|
|

r’awe*?/ hron (7 n 12445
{D/'a// rZS 7(/;‘

évt/“fba/ 5/029(_ s 30.04--74.3Y - 0.0067
/07
d,dé/é

"/"‘\ = /674 = 0. 16

| yd' d.-’@'?&lg_ . 0,32

Vou =029 2 Q=G5 ”

Qo Tk D ds (I5EEG) = 044

0-Slox SO [0 7522 n (0.8 ?’;

d:d-B=oto. 2 = o.o3
QIT*' /(7.?4{

/?—Bc.fs




Colch oasin #09

LuTlr slo = 0.013 /
&= 12.8¢fs A:038 i
i Qela = OZScfy/re !

Sl = O.167/5 35 - aé‘ﬁ/ ;
; la = (28/0.25 = SI.2 |
| Lia < B/51.2 =016 ,.
LG . 028 D (= Bbcks
Qe 22t




fﬂf&é«, DASI i #2720

Q- dj/fax o = 4d0cfs
Try 'rjw,‘s’ cofehh barie Lze.§
Efect e @ﬁ(kz 4.’4'
5t | 5= 043%  ol=0.8
2 (Cafa - 0B/
= %A 093
‘Z« la = /0,35 3.0
D Yw s Sz 2 014

/

Q/&a = 22/ @,-—- 08"%




—

Lot basin. #FZ

Lxist. & curb inbkE

Q@ from west MDpvell = 9.2 of =
Guttr height = 5"

Hlorwable Jepli in sa9 = 5ﬂ(5=>
o/ = B/ s 16

izs < 4.8 ek (g

C“P’“/&j i} curb = I Sck/fe
8¢5 = 72cts

42-72: 2 cf< fo CBFZ2




| ol
Cotely, lompi~n ¥22
Alovsabte Joifn » 3"
Yo/l = 88" . 1., | |
o (TH  woimey. ediectios auglih: 725 & BGH - %
Dschacy capacliy = [+ fs/ft.
Q= 12.ox(.4 s |9chs |
= (Froen Fiy 34€ Q-2cs/#. per—
“Z‘é Grofe = 2'k3 peieme O ppen space

0 ; ‘éﬂw WW;@fDPB\)xO.G7 - 4,7}%'
&I‘ - 2x4.77 = Q+y{$
B O T

@ |

Q. l94¢7 = 23.7 A< .

.

®

o

[ B




| Luteh oS

Oadebe prain 23

(b proie %

Droiocp CAtA [-E = T3 actes
Traned Aistrme = (220 FF

- s’ . s4.00037 s 32 H/s
Troawme L tle b ming  novth- st
Tl T s U mns DL o= 8 s
G- Cla - O85x59x 2% > 115 As.

d= (1550018 e - 9924
556 sox Jo. 037 7

&%‘L = 0.3:{5/&,

EANI) /47445’5 0. 25

La = “'%,3 . 38K

Ty Quklbe prsie Type o' L=l0’
Ya = 1628 s Ocb

/g - 042 P 04205 = 4B
s = (7 chs

3
J-’/ 0. 7x 0.0(5 Si = 035 +# .
2.5l xSO AJC. OF7,

Jls - 2% - 031

9/3

Qp OSexsp«[oco87x<031) = Sefs
- 2ls

&i=67-5 = 17 ps

Torair Qi s 1[-S-5 =z (0.5




|
Lottt osin #LZE |
. e dndlesidid iulet COP Tupe ¢ 2-1SL8 ‘
| u».@&k 5(» cundo  sparmana T s’ '1
o frovn atea S-Agy = Acfs.
p C o opervi et o~ Stenf
5 | utier Seprestion =2
° é% GuTlr Opeviing (Abﬁ(«:t,h,:5 g
B maw allavatole doptinz € |
;, 2 Gofes BTl |
ML (e B3 bl Copecthy . 1Sefr /e |
gt e Foobs = T s et
°. ‘C;Lo??e:,d,( frcbrs Lo briz$ s TS L B4 . o,

‘ | ¢ i A\ e
| A et qutiev slope § oo - Zetco) ~ /OB A 2 O-0103 /=

‘ | / '

/

1 3
A= | 5x 0. 015 >/3 . 0.2
: L 0.5k x50x o 003

s ot
= A = o. o7

FAa s 0 Tedsfte
* a/d; O T/, 26 » (.(A
las B9 - 294

P

-/LA z /9'4/2‘?4~: Q.22

Q/Q«. s .35 Rz dehs Qsz- 3-2«_.??
./15(4«( Ri- 118+ G: 108 A




'y

| | o5

Lot pooia F25

& B +32cfs 239245 |
e ( 3.2 xo.0ls V¢ . 057 %,
O xso « {0.0085

® ; , o / |
Ty cofehh ipasi~ Type B L= 7 |

@z 0167

o & |FMe .0 dBgs/te

= |Yh = o

ez 32543 . a1z’
Hw = 1742 - 209 |
KBa = 0BE &l a BTefs

¥a Sz = 255 Js
| 3/g /
. Jd./ zesxo0os > > 049
0.5hbx D « JO-CofS
o A : 2
4. 0%4- T = 045
, i eaa b o
R 0.8 xSOw (0K ) JT00T = ZoSfs
® O OS

@\' (74“}“‘) - 208205 = S C/fs |

® Sl Qi s 13775 = 187 s




Latth ossiu. F o

Flowby fmon #25 - Z0.5<fs

Mean S-Aptbhg - [47-G.0=5T7acre=
S hes 2B acr2 D 5-Az: T Facces
MdiRowad R = A-4S = 234s
Addihon Fove SoAz - _é_;xz? = [ Bcds
~ ZAs = 23-0.3:= 1Tt
Tl ab ob Shr (13+205 - 3B A=

Gutler Slppe - o075 /77,

2

?/g

ﬁ( s 3/A?>< o.01S /
oSl kSO JO o = 54

/fg CB Tup D, Lz©
Qef a —'.0\,/4— o%/%z,
s 0eTpsq = 031
Loos 31804 > AS
s « I%‘ﬁ,s z. .S

Re»318-8 = z23.2]s Royre
3/
2.5ex S0« JO 0oV ig-)




Cathe basin #27.

Surnp sSeekson 4 HUts 71 MDAl

Ty <8 TUpc'D' s

Gutlev sl_oiog - 0.0078G

e Toke won. Sopln = ' - 07’

: |2 account for gullr Sope an. Heopl = PG

ann P

2 |G/ - O o042 - (43

Toted (omafl= lOft 2 R= 13 fs
.‘: }ér‘aﬁ, Pk %/(50[4‘-\/7(, = /,7c4Q§/%ﬁ 9 PMMQ/(;-\/

i@fwfz =i B2 < MR - S, Y, P g

icﬁc 7507 = 9=
9 i’/'pfsv( K = R P BN Z.4.9(,€—s
Lelel bas) o #28
. Q= T cke
d=/ 9 xp oS K /
a%xs‘o,fmﬁ:ps = 0734
i i’\?b ol paai Ta,pq.‘c' L.:ﬁ,
‘ Bhedle awsphr iz 64
o SR = 20384 5 049 RSw = 023 o[t
b e %,?,3 = 3‘?%6.
S (”'ct/.%q = 2.6 Voa = 226
®

@:9 4‘0% PR o(ls




¢ .
|
latehe busia #29
| o . [ l
o | Flow o east s)cle c?- st Q=18
#2L jutaveepts 24.9 A4S 3
Excess oo = /5,§+1/,7ﬁ.//f@+c,z ~24.9 =23.2 s
® T |
At S, o +BF o 4TSE |
g A
o I
Stieet slope s 014 A\ = 0.0003 |
o ’ , Y3 ‘
. &= 0.50x 30l £ J 0. 0013 x &7) = /5-?&@3
| 2.008
BT+ 118 L 42 fs 42 249 = 171 fs . o.€
® /
j a =0 1p7
Ol - 050 cfsffe
® ﬂ%j = Ol'(p%,'? > 024'
Lo = ‘—/’%,Qa 5505 4t
ot S - 4
2] v B (J%D,L/O
; L/L&s— 1©/20.% > 0 33
Yg. = 0.58 KRis 9. 9fs g
! A / Je— ’/37 ’
o | &3 = g X a{z 7.2x 9@5 5 s 0.52
: ‘ C/Q/g , \ ONer30.bx]O 00l
d 058> - 25,8 = 045 -
. 3
&: 0.5k x 30,0k \)_/219013“(0-45) = 46{6/8’5
o & 2. 015

Kot = 7.2-4.9- 2.3 cfs R rord inbsweptz 234295122




/
) - @- Scfs 1 vden S&?—- M‘Z@; &5
R e s 2
Fﬂm ?‘7,3'47 &:{.045/%€“
2 By (2 (Uogsi—y) » 375 feek ;
55 Cerb afl@««v_{& '

-
e . ;

.§§§ %Mb%’?&y,@gk




od)

®
l |
Latch Basin #5 | |
= / — 4'
PY R=2006 cfs. sw OBk |
Y
Az /20l x0.015 >
2.5 xSOW000%%) = 057 #.
°
2: 0167 B Ot/
| Ty L= (0] ~d = O0.29
o & |L. 206054a . 49,
= | Yes %24 2020
‘Z Qe = 036 K - 74ds
®
: Rg . 13.74s .
. "¢ g
o = / 13.2x0.0(§ B . 04%
[ ) O SkxSD« Jo-tesF
&{/;— 0.8 - %o = 0,44—/ "
3
o,&m‘oﬂo.oozﬁdoﬁi—\ = /O.Sc,Qg |
@ QS"‘ o005 |
Q\ -z 3.2-10.5 = ?76/@5 |
¢ Qi ol = 74427 = 101 chs.
| ((j L= \7’
ia - V44 - 03s
o
| Ve - 053 Ri-109f @27
%
1_//{_: q7; 012/5’
® 0g, xS0 JO.00254) = 0.43 . P
[ 2 D.Sx 5D« ‘30,392546\0'351 _-7'(,4‘95‘
A . p43- 7o 039 @3 . .05
 Siepader 47-706: 2. 1chs
®

Rl Q.2 ri05: 30k D Aac 76 hs.




| Latzh busin, #3

Q- 25ds

23.5 235
Sta 4+8D0 Tle - 4 T -
‘ .27 1043 .4 1030 147

l\.%f!anB = D53

; 2. o8

/

o P
| rSS Al jc;,() H& - O

|
|

? ’ A
loe3-0.3¢-. 0.29 Atea - SXO.29 - s Tt

| .
' 2ix22.5 = 2-38

| Totn ! ohea . (.24(-S+2:3% 5 10TE
s LoV

@ 149x 10 [eg.f‘x‘}‘g'gozé‘ = 274:
| o018

b . i V4

FoW oepia = 0,073

| /

d.« O 167

| &%4 - 048 c,?s/{'t:

pe Rl P2 OF7
La- 29048 5 524

i (7 .

T o= Aoz . OB Qf@n » P55

Qi = 145 Sfs. Qs . 105 s

3
J:(lo.cxo.off \'/g‘ 0.47"

0.5 44 x Jo. 0o2%F

y

| 2o, LED X
3 2z
[ /‘0ng
%\7?‘( & ’
7T o o 0024/,:,
]

Az = ©0.58%23.5 = pz 4T FPezm<
g 2
\r4
oot R e e A (-——‘;;';>  Joseie = 24 s

¢ (. .
e CrvY e :;-&oQ e o~

=z

B/



Lk bosine #3232 ',

A= 0.47-%q.0.42 )

3
Qs. O.oxddx [7-002F x(0.42) = 8.0s

o. 0l
@ s l05-2.0= 2-Sche
Tl & . 254+ RSz 170]s
" Se : S0hs




Cadohe Pacin #H33E#24F

lurb opeing lewglh = 3z’

Z- groles 2'><3/

Senpp Conoclifione

v & Hrates  peveelay o 2(3x0.47 r2z+2)z (27
Efie Tt perimtier z b (e fo cloagiog)

Ty A= 2.5’

lurb Epecin g o/ = O'%,q-( s 1-22 KR=l-lefs/fe
Gr = 1 Ix39 4B s

:%a/b, s [ 2cfsf Core 2% =72 ks
é&fmu 49.0 s

Ty 08

:C,wvb Op2ini ~ap P C 204 - 073 X005 s 4.
R--05x38 > 1545

fg,mxl - Odefe/i G5 24chs

Stovee . 214 cbs

Try L 0.4

Curb Sped ~sy Sofne Yok 10 Qs 075/t
Q. 78.€ cbs
gméz,., 074 cfs/pe Or s 44chs
Qrome s 329 OFG ’
Az o35’




Laleh boasis #35

Brale = 2l Q‘g"k

Zrineler > <3x0,67f2#7)‘ 6 /&
é’W W""‘W‘ &5 . SHL.

Fra Fig, 3°%8 7B Sa s lo7cfs/F6.

2
1S 5 SQUARE
TS 5 SQUARE

S

[
EE
EE

IIX

A= 058 °




APPENDIX IV:
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5062 North 1@th Avenue
Phoenix, Arizona 85015
(602) 242-2999

cm CELLA BARR
ASSOCIATES

CELLA BARR ASSOCIATES

Project Name: McDowell Road Date Prepared: April 28, 1986
Storm Sewer Date Revised: July 10, 1986

Project No. 40785-01-32 Engineer: BHH

WP Code: BHH-38 Owner/Developer: Scottsdale

CONSTRUCTION QUANTITIES

ITEM DESCRIPTION UNIT  UNIT PRICE  QUANTITY AMOUNT
Pipe: .
1. 66" Pipe L.F. 135.00 1,856 250,560.00
2. 60" Pipe L.F. 120.00 1,327 159,240.00
3. 54" Pipe L.F. 115.00 569 65,435.00
4, 48" Pipe L.F. 85.00 1,383 117,555.00
5. 42" Pipe L.F. 70.00 419 33,520.00
6. 36" Pipe L.F. 70.00 420 29,400.00
7. 33" Pipe L.F 65.00 430 27,950.00
8. 27" Pipe LoF. 70.00 330 21,450.00
9. 27" R.G.R.C.P. L.F. 70.00 56 3,920.00
10. 24" R.G.R.C.P. L.F. 65.00 407 28,490.00
11. 18" R.G.R.C.P. L.k 60.00 259 16,835.00
12. 15" R.G.R.C.P. L.F. 55.00 709 42.540.00
13. 12" R.G.R.C.P. L.F. 34 1,870.00
Catch Basins:
14. C.B. (M.A.G. 530) "A" EA. 1,500.00 1 1,500.00
15. C.B. (M.A.G. 531) "B" EA. 1,500.00 1 1,500.00
16. C.B. (M.A.G. 532) "C" EA. 1,650.00 3 4,950.00
17. C.B. (M.A.G. 533-1)"D"
L =3 EA. 1,500.00 1 1,500.00
18. C.B. (M.A.G. 533-1) "D"
L =6 EA. 1,750.00 2 3,500.00
19. c.B. (M.A.G. 533-1) "D"
L = 10’ EA. 1,950.00 10 19,500.00
20. C.B. {M.A.G. 533-1) "D"
L =17’ EA. 2,250.00 6 13,500.00
21. C.B. (M.A.G. 535) "F" EA. 1,250.00 1 1,250.00
22. C.B. (C.0.P. P-1568) "L" EA. 1,650.00 2 3,300.00

Offices In Tucson and Phoenix, Arizona
Engineering - Planning - Surveying - Lanascape Architecture - Hyarology



° CMITEM DESCRIPTION UNIT  UNIT PRICE  QUANTITY AMOUNT

Manholes (bases, shafts, covers & connections):

23. M.H. (C.0.P. P-1560)
& (M.A.G. 420 & 424) EA. 3,000.00 1 3,000.00
o 24. M.H. (M.A.G. 520,
420 & 424) EA. 2,850.00 6 17,100.00
25 M.H. (M.A.G. 521,
522 & 524) EA. 2,600.00 3 7,800.00
26. M.H. (M.A.G. 521,
° 420 & 424) EA. 2,600.00 2 5,200.00
Pavement (sawcut, removal & replacement):
27 Main-Detail "E"
Sht. D-20 SaYe 25.00 4,665 116,625.00
28. Connectors S.Y. 25.00 758 18,950.00
o 29. Driveway Crossings (Match
Existing Pvmt. Sec. S.Y. 20.00 67 1,340.00
30. Remove, regrade &
replacement S.Y. 30.00 145 4.350.00
31 Sidewalk removal &
replacement S.F. 27.00 114 3,080.00
® 32. Remove & replace conc.
sw, apron, C & G L.S. 15.00 1 1,500.00
Miscellaneous:
33. 66" Pipe Collar
® (M.A.G. 505) EA. 500.00 1 500.00
34. 60" Pipe Collar
(M.A.G. 505) EA. 450.00 1 450.00
35. 48" Pipe Collar
(M.A.G. 505) . EA. 400.00 1 400.00
36. 24" Pipe Collar A
® (M.A.G. 505) EA. 350.00 2 700.00
37« 18" Pipe Collar
(M.A.G. 505) EA. 300.00 3 800.00
38. 15" Pipe Collar
(M.A.G. 505) EA. 250.00 7 1,750.00
° 39. Manhole junction
structure EA. 7,500.00 2 15,000.00
40. Junction structure EA. 1,200.00 Z 24,000.00
4]. Pipe replacement &
encasement L.S. - 1 8,000.00
42. Pipe realignment L.S. - 1 10,500.00
P 43. Inlet structure EA. - 1 23,000.00
®




° x
° cm ITEM DESCRIPTION UNIT  UNIT PRICE  QUANTITY AMOUNT
44, Outlet retaining headwall L.S. - 1 12,000.00
45. Grouted riprap SaY% 35.00 110 3,850.00
46. Concrete slab L.S. - 1 500.00
47 . Sawcut, remove conc. slab L.S. - 1 300.00
® 48. Conc. outlet channel L.S. - 1 500.00
| 49. 4" thick crushed aggregate S.Y. 15.00 7.5 115.00
50. Gunite slope protection S.Y. 25.00 40 1,000.00
51 Remove 60" R.G.R.C.P.,
backfill & compact L.S. - 1 825.00
52. Remove exist. C.B. | - 1 750.00
® 53. Traffic Control L.S.  400/day 6 mo. Job 52,000.00
" TOTAL = $1,163,650.00
o
o
®
o
®
o




