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Civil Engineers
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April 16, 1996

Mr. R.W. Shobe, P.E.
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, AZ 85009

Darrel E. Wood, P.E., R.L.S.
Ashok C. Patel. P.E., R.L.S.
James S. Campbell, P,E.
Gordon Wark, P. E.
Jeffrey 1. Holzmeister, P.E.
Thomas R. Gettings, R.L.S.
Scott A. Nelson, R.L.S.
Jonathon W. Stansel, P.E.
Willie 1. Kates, Jr., R.L.S.
Anthony 1. Regis, P.E.
Richard 1. Hiner. P.E.
Fredrick K. Schneider, P,E.

Re: Northern/Orangewood Storm Drain Project
Concept/Routing Study - Option Update
WP #94153

Dear Mr. Shobe:

We are pleased to submit this update to the Concept/Routing Study in conjunction
with the Northern/Orangewood Storm Drain Project, as follows:

Six (6) copies to the Flood Control District of Maricopa County
Two (2) copies to the City of Glendale
Two (2) copies to the City of Peoria.

Should you require clarification, please feel free to contact us.

Sincerely,

WOOD, PATEL & ASSOCIATES, INC.

J&e."fpi~t~,-s-.---
Principal

ACP/sld
enclosure

GENCOR\94153.A09

Wood. Patel & Associates. Inc. • 1550 East Missouri. Suite 203 • Phoenix. Arizona 85014 • (602) 234-1344 • Fax (602) 234-1322
E-Mail: woodpat1@netzone.com
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INTRODUCTION

On March 14, 1996, the Concept/Routing Study for the Northern/Orangewood project

was submitted to the Flood Control District of Maricopa County (District) and the

Cities of Glendale and Peoria. The study included a number of storm drain alignment

options and Wood, Patel & Associates, Inc.'s (WPA) recommended options.

A meeting was held with the ADMP team (District, Glendale, and Peoria) at the City

of Glendale on April 3, 1996 to discuss the results of the Concept/Routing Study as

well as get feedback on WPA's recommended options.

The City of Peoria was in general agreement with the recommended option in Peoria

per the Concept/Routing Study. Accordingly, Option B, with storm drain alignments

along Butler Drive and Northern Avenue, was selected for further consideration. A

minor change in the easement acquisition cost through the Transmission line Corridor

was requested by Peoria. That change is incorporated in the attached Table 5-2 in

items 1 & 2. The selected options are presented on Plate 11-3A.

The City of Glendale expressed a significant concern for the WPA recommended

Orangewood alignment, more specifically, the conflict with the land use plan in the

Delta Project. A further analysis with the Glendale Avenue outfall option with an East

Basin and a combination of an East Basin and a partial use of the West Basin was

requested by the City of Glendale. Additionally, adjustments to the easement

acquisition cost through the Delta Project were also requested.

This Concept/Routing Update includes all the changes requested by the City of

Glendale. The attached Table 5-2 includes newly added options (items 7, 9, 10, 11,

and 12) along the Glendale Avenue alignment.

Among the new options studied, the option presented as item 10, the Glendale

Avenue alignment with the East Basin and partial use of the West Basin with 50 cfs

bypass was found the most cost-effective and, therefore, was selected for further

consideration.

WOOD/PATEL Page ii Concept/Routing Study - Option Update



DESCRIPTION OF MODIFICATIONS

Peoria Watershed:

Item 1: These costs are the same per the Concept/Routing Study except an easement

acquisition cost for pipe no. 14 is added for the transmission corridor area near the

Peoria Basin.

Item 2: These costs are the same per the Concept/Routing Study except an easement

acquisition cost for pipe no. 14 is added for the transmission corridor area near the

Peoria Basin. This option is selected and recommended for further consideration.

Glendale Watershed:

Orangewood Alignment

Item 3: These costs are the same per the Concept/Routing Study except the right-of

way cost for the Orangewood alignment. More specifically, right-of-way costs for the

alignment at pipe nos. 1, 2, and 3 are revised to $1.03 per square foot from $0.37

per square foot per the City of Glendale's input.

Items 4, 5, and 6: same as above.

WOOD/PATEL Page iii Concept/Routing Study - Option Update



DESCRIPTION OF THE ADDED OPTIONS

Item 7: This option is the same as the Orangewood alignment per Plate 11-1 in the

Concept/Routing Study, except a small surge basin (approximately 9 acres) is added

at the West Basin location. This alignment utilizes a 10' x 6' box culvert (pipe #1 per

Plate 11-1 in the Concept/Routing Study) between the Agua Fria Freeway (AFF) outlet

channel and 91 st Avenue.

Cost: $12,986,000

Item 8: This option is duplicated from the Concept/Routing Study without any

modification

Cost: $12,962,000

Item 9: This option is the same as the Glendale Avenue alignment per Plate 11-3 in the

Concept/Routing Study, except that an East Basin is used instead of a West Basin.

No use was made of the West Basin.

Cost: $15,912,000

Item 10: This option is the same as the Glendale Avenue alignment per Plate 11-3 in

the Concept/Routing Study, except that a small surge basin (approximately 9 acres)

is added at the West Basin location. The surge basin will allow about 50 cfs to

bypass the basin. This option is selected and recommended for further consideration.

Cost: $13,118,000

'tem 11: This option is the same as above except it allows 100 cfs to bypass the

West Basin.

Cost: $13,506,000

WOOO/PATEl Page iv Concept/Routing Study· Option Update



Item 12: This option is also the same as above, except it allows 200 cfs to bypass

the West Basin.

Cost: $14,507,000
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RECOMMENDATION

Peoria Watershed

Based on input from the District and the City of Peoria, we concur that the Option B

(Item 2) as recommended in the Concept/Routing Study will be adopted for further

use.

Glendale Watershed

Based on input from the District and the City of Glendale, we recommend that the

Glendale Avenue alignment with East Basin and a partial West Basin, item 10 above,

(with 50 cfs bypass flow) be selected for further consideration.

It is recognized that the recommended alignment follows the existing right-of-way for

the majority of the reach and will ease the right-of-way constraints through the Delta

project. It is also understood that this alignment will not be fully functional until the

year 2002/2003, when ADOT's AFF outlet channel south of Glendale Avenue will be

built. However, this limitation is acceptable to the City as well as the District.

After receiving the ADMP team written concurrence, Wood/Patel will prepare the

Construction Phasing Plan, including 15% complete plans and profiles for the

approved storm drain alignments.
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TABLE 5-2

Concept/Routing Study
Option Cost Summary (d, e)
(costs rounded to nearest $1000)

ITEM REF. OPTION
TABLE

DESCRIPTION COST
(a)

STORM DRAIN
RIGHT-OF
WAY (ac)

BASIN

RIGIIT-OF- _-"C~O~Si;;TiiD",IS,-,r:"-R",IB",U~r:;;,I,,O,;N_
WA Y (ac) ADMP ADOT

(b) (c)

Peoria Watershed:

11-1 Northern Ave.lBuller Dr. alignment,
Option A $3,067,000 22 23 $3,067,000

2 11-2 Notthemllve.!ButJet Dr. allgnqtellt,
onB ~'UOOO 23

Glendale Watershed:

Orangewood Avenue alignment:

3 11-4 Option 1A wI box @ 9151 Ave wI west basin $12,862,000 6.36 36.92 $12,514,000 $348,000
4 11-5 Option 1B wI channel @ 91 sl Ave wI west basin $11,788,000 1242 36.92 $11,440,000 $348,000

5 11-6 Option 2A wI box@ 91s1 Ave wI east basin $14,653,000 6.74 39 $14,340,000 $313,000
6 11-7 Option 28 wI channel @ 9151 Ave wi east basin $12,462,000 12.8 39 $12,149,000 $313,000

7 11-7A ("0) with box@ 9151 Ave, wi east & west basins $12,986,000 4.72 47.5 $12,673,000 $313,000
50 cfs west basin bypass

Glendale Avenue alignment:

8 11-8 West Basin wi west basin only $12,962,000 1.52 36.92 $12,614,000 $348,000

9 11-8A (0'0) no west basin $15,912,000 1.29 39 $15,564,000 $348,000
10 11-86 II(} "" _ _In b 13118 iiIxl 1.29 4.1 $12 0 #fIm
11 11-8e (0") 100 cfs west basin bypass $13,506,000 1.29 44 $13,158,000 $348,000
12 11-8D (0") 200 cfs west basin bypass $14,507.000 1.29 414 $14,159,000 $348,000

NOTES:
(8) Costs include Basin Land; Right-otway Acquisition; contingencies related to Engineering, Conslmction & Construction Administration (estimated 40 %).
(b) ADMP costs to be shared by Agencies (FCDMC 50%, Glendale 25%,Peoria 25%). Includes ADMP & extended service area.
(c) It is anticipated that ADOT will contribute this amount for improvements within Grand Avenue.
(d) (....) Updated 4/4/96 based on comments from City of Glendale.
(e) Recommended options are higlllighted in italic and bold.
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16-Apr-96

0200 PM

TABLE 11-1
Option A

Peoria Watershed Storm Drain System
Northern Avenue; 83m Avenue to the AFF Channe/;ButJer;Peoria LateralsPeoria Watershed Storm Drain Alignment (SEE PLATE 11-3)

Mannina's "n"" 0.013 _.
SLOPE PREL GRADE LINE ELEV CHECK CONTROL CONTROL NATURAL OEPTH PIPE PIPE

STORM SEWER PIPE STORM PIPE REACH 0' INVeRT OESIGN HGL EGL GROUND TO UNIT COST
LINE STATION • SEWER 0,. l.ENGTH REACH REV 0 ENERGY HYDRAULIC O.INV "1 'bl ELEVATION '01 INVERT PRICE

LOCATION STATION (in) (U) (ft/ft) (fl) ("~l +.2 v":zJ211 I I
Northern Ave All nment

AFF Pi e -251 1079.2 1083.70 1083.70 1083.70 1083.70 1088.0 0' 8.8

•• U 1551 0.0007 EXISTING 0
93rd Ave 13+00 1300 1080,2 .2 1085.91 1085.63 1085.27 04 0' 1085.63 1085.97 1094.0 0' 13,8

•• U 1160 0.0006 EXISTING 0
91 st Ave (24+60) 2460 1080.9 •• 1087.29 1086.97 1085.96 10 0' 1086.97 1087.29 1095.5 0' 14.6

•• V 14 0.1643 EXISTING 0
@Sla{241'74 2474 1083.2 77 1087.22 1086.99 1088.25 -1.3 oct 1088.25 1088.49 1095.5 0' 12.3

•• V 26 0.0077 EXISTING 0
@Sta 25+00 2500 1083.4 77 1087.25 1087.01 1088.45 -1.4 oct 1088.45 1088.69 1095.6 0' 122

•• V 75 0.0080 EXISTING •
Sta 25+75 2575 1084.0 77 1087.31 1087.07 1089.05 -2.0 oct 1089,05 1089.29 1096.0 0' 12.0

.0 V 225 0.0007 EXISTING 0
Sta 28+00 2800 1084.2 77 108751 1087.27 1089.21 -1.9 oct 1089.21 1089,45 1098.0 ok 11.8

1. •• V 1020 0.0005 132 134654

91 st Ave to 89th Ave 3820 1064.7 77 1088.40 1088.16 1089.72 -1.6 oct 1089.72 1089.96 1098.0 ok 13.3

11 54 V 2640 0.0005 119 313720

89th Ave to 85th Ave 6480 1086.0 73 1092.10 1091.78 1090.58 1.2 0' 1091.78 1092.10 1098.0 0' 10.0

12 72 U 1320 0.0005 157 207305

85th Ave to 83rd Ave 7780 1066.7 214 1096.02 1095.13 1092.83 2.3 0' 1095.13 1096.02 1102.0 0' 15.3

STORM DRAIN SYSTEM TOTAL $655.880
WITH CONTINGENCY 40 % $918,232

Peoria Laterals
Northern & 85th Ave 1086.0 73.0 1092.1 1091.8 1090.6 12 0' 1091.8 1092.1 1096.0 0' 10.0

13 24 R 1320 0.0064 69 91739

85th, Northern to Elec Corr 1320 1094.5 19 1101.58 1t01.01 1096.61 4.4 0' 1101,01 1101.58 1106.0 0' 11.5

14 •• R 1320 0.0010 121 159725

Elee Corridor, 83rd to 85th 2640 1095.8 132 1103.52 1103.04 1101.40 1.8 0' 1103.04 1103.52 1106.0 ok 10.2

STORM DRAIN SYSTEM TOTAL $251,465

WITH CONTINGENCY 40 % $352,050

BuUer Drive Alignment -
@ AFF Channel "

- -1089.0 7. 1092.50 1092.50 1092.50 1092.50 1102.0 ok 13.0

21 .. R 840 0.0065 91 76475

AFF to 91 st Ave 840 1094.5 1. 1095.58 1094.96 1098.62 -3.7 oct 1098.62 1099.22 1102.8 ok 8.3
22 42 V 1320 0.0020 'OS 138822

91 $t Ave to 89th Ave 2160 1097.1 71 1102.34 1101.50 1100.81 0.1 0' 1101.50 1102.34 1105.8 0' 8.7
23 3. V 1100 0.0020 - 100 109867

89th Ave to 87th Ave 3260 1099,3 32 1104.33 1104,01 1102.40 1.6 0' 1104.01 1104.33 1107.0 0' 7.7

Note' R " Rural Seefiol] STORM DRAIN SYSTEM TOTAL $325.164

U " Urban Section WITH CONTINGENCY 40 % $455,230

DETENTION BASIN
DESCRJPTlON

18 AC (+1-) PEORIA BASIN
EXCAVATION

ITEI'
LAND

CV

UNIT

23
225.000

UNIT COST

$27,437
$3

COST

$630.502
$675.000

COST OF RIGHT OF WA Y PURCHASE
DESCRIPTION AREA SF UNIT COST

BuUer.91sttaAFF 41,265 $0.37
Elee Corridor 52.800 SO.37

COST

$15,326
$19.536 STORM DRAIN WICONTINGENCIES $1,726,000 I

Only major friction losses have been considered in the computation of Ule hydraulic grade line. Millor losses have been ignored.
(a) This column depicts the diffference between the calculated hydraulic grade & the elevation of (lap of pipe + 0.2 v"2/2g)
(b) If HGl is significantly lower than the top of pipe elevation, open channel now may exist. "ocr statement then appears here
(c) If natural ground is lower than EGL. "pb" statemenl appears here.

BASIN TOTAL $1.J05,502 RIGnT OF WAY TOTAL $35,000 BASIN AND RIGHT OF WAY TOTAL

GRAND TOTAL

$1,341,oooJ

$3,067,000 I



Peoria Watershtld Storm Drain Alignment (SEE PLA TE /1-3)

TABLE 11-2
Option B

Peoria Watershed Storm Drain System
Nor1.hem Avenue; 53rd Avenue to the AFF Channel;ButJer;Peoria Laterals 16-Apr-96

Manning's ·n~" 0.013 02:01 PM
SLOPE PREL GRAOf UNE ELEV CHECK CONTROL CONTROL NATURAL DEPTH PIPE P~'

STORM SElNER P~' STORM PIPE REACH 0' INVERT Ot:SIGN HGL 'GL GROUND TO UNOf COST
UNESTATION • SElNER "" LENGTH REACII ELEV 0 ENfRGY HYDRAULIC D·INV C·) Col ELEVATION Col INVERT PRICE

LOCATION STATION (in) (fll (11/11) {II} (d&j '.2: v"212a • •
NorthemAve II nment

AFF Pi -251 1079.2 1083.70 1083.70 1063.70 1053.70 1088.0 .. •••• U 1551 0.0007 EXISTING 0
93rd Ave 13+00 1300 1080.2 36 1084.05 1083.99 1085.21 -1.2 ocf 1085.21 1015.26 1094.0 .. 13.

•• U 1160 00006 EXISTING 0
91stAve 24+60 2460 1080.9 33 1084.22 1084.18 108591 -1.7 ocf 1085.91 1015.95 1095.5 .. 14.6

80 U " 0.1643 EXISTING 0
C!l Sta 24"74) 2474 1083.2 33 108-4.23 1084.18 108821 ".0 ocf 1088.21 1081.25 1095.5 .. 12.3

80 U 26 0.0077 EXISTING 0
lIJlSla 25+(0) , 2500 10834 33 1084 23 1084 19 108841 .. 2 ocf 1088.41 1088.45 1095.8 .. 122

80 U 75 0.0080 EXISTING 0
"Sta (25"75) 2575 1084.0 33 1084.24 1084_20 1089.01 .. 6 ocf 1069.01 1089.05 109'.0 .. 12.0

60 U 225 00007 EXISTING 0
~ Sta 28'00 2800 1084.2 33 1084.28 1084 23 108917 ... ocf 1089.17 10llU1 1098.0 .. 11.8

1. 27 U 1020 0.0005 83 .5056
91 $1 Ave 10 89th Ave 3820 1084.7 21 1089_32 1088.89 1087.01 ..9 .. 1088.69 1089.32 1091.0 .. 13.3

11 27 U 26<0 0.0005 83 220145
89th Ave 10 85th Ave 6460 1086.0 12 1092.96 1092.82 1088.27 '.6 .. 1092.82 1092.96 1098.0 .. 10.0,. 12 U 1320 0.0005 157 207305
85th Ave 10 83rd Ave 7780 1086.7 214 1097.07 109618 1092.83 34 ok 1096.18 1097.07 1102.0 .. 15.3

STORM DRAIN SYSTEM TOTAL $512,507
WITH CONTINGENCY .0 " S717,510

P.or~ laterill. --
Northern & 85th Ave 1088.0 12.0 1093.0 10928 10883 '.6 .. 1092.8 1093.0 1096.0 .. 10.0

13 24 R 1320 0.0064 6. 91739
85th, Northern (0 Elec. Corridor 1320 1094.5 " 1102.83 1102.08 109661 5.' ok 1102.06 1102.63 110'.0 .. 115.. •• R 1320 0.0010 121 159725
Elee.Corridor. 83rd to 85th 2640 1095.8 132 1104.57 1104.09 1101.40 2.7 ok 1104.09 1104.57 1108.0 .. 10.2

STORM DRAIN SYSTEM TOTAL $251.465
WITH CONTINGENCY 40 .. S352,050

BuUer Drive All nment
AFF Channel 0 1089.0 7. 1092.50 1092.50 1092.50 1092.50 1102.0 ok 13,0

21 .. R 640 0.0065 91 76475
AFFl091slAve 640 1094.5 ,. 1095.56 1094.96 1098.62 -3.7 oct 1098.62 1099.22 1102.11 ok 8.3

22 .. U 1320 0.0020 105 138822
91$t Ave 10 89th Ave 2160 t097.1 71 1102.34 1101.50 1100.77 0.7 ok 1101,50 1102.34 1105.1 ok 8.7

23 36 U 1100 0.0020 100 109867
89th Ave to 87th Ave 3260 1099.3 3' 1104.33 1104.01 1102.40 16 ok 1104.01 1104.33 1107.0 ok 7.7

NoIEl: R " Rural Section STORM DRAIN SYSTEM TOTAL $325.164
U " Uroan Section WITH CONTINGENCY .0 " S455,230 I

Only major fJictioolosses have been conskJered in the compulalion of ihe hydraulic grade lioo. Minor losses ha\'e bc.::n ignored
(a) This column deptcts the dittference between the calculated hydraulic grade & the elevatioo of (top ot pipe .. 0_2 v"212g)
(b) If HGl is signlficandy lower than the top of pipe elevation. open channel now may exist, ~ocr slatement is appears here.
ee) If natural ground is lower than EGL, ~pb- statement appears here

DETENTION BASIN
OESCRJPTlON

1BAC .1- PEORIA BASIN
EXCAVATION

BASIN TOTAL

ITEM
LAND
cv

u"',
23

225,000

UNIT casT
$27..437
$3

caST
$630.502
$675,000

11,305,502

COST OF RIGHT OF WA Y PURCHASE
OESCRJPTION AREA SF UN/TeaST

BuUer, 91stloAf-F 41.265 $0.37
Elec Corridor 52.800 $0 37

RIGHTOFWAYTOTAL

COST
15,326

$19,536

S35,ooo

STORM DRAIN WtCONTINGENCIES

BASIN AND RIGHT OF WAY TOTAL

GRAND TOTAL

Sf,525,OOO I

S1,341,ooo I
$2,865,000 I



Wood/Patel & Associates

NORTHERN/ORANGEWOOD PROJECT
ORANGEWOOD AVENUE STORM DRAIN ALIGNMENT

TABLE 11-3

PROPOSED ALTERNA TlVE COST ANALYSIS SUMMARY TABLE

16-Apr-96

Name Basin Location Probable Cost
Option 1A West Basin

Box Culvert - 91st Ave to Agua Fria Freeway Channel $12,862,000

Option 1B West Basin
Open Channel- 91st Ave to Agua Fria Freeway Channel $11,788,000

Option 2A East Basin
Box Culvert - 91st Ave to Agua Fria Freeway Channel $14,653,000

Option 2B East Basin
Open Channel- 91st Ave to Agua Fria Freeway Channel $12,462,000

q:\norlhern\report\iii3.wq2



TABLE 11-4
Option 1A: Glendale Watershed Storm Drain System (with West Basinl

& Box Culvert Between 9fst Avenue fwd the Agua Fda Freeway Challnal
ORANGEWOOD AVENUE STORM DRAIN ALIGNMENT
(SEE PLATE 11·2)

Manning's ~nM= 0.013
SLOPE PREL GRADE LINE ElEV CHECK CONTROL CONTROL NATIJRAL DEPTH

SlORN SEWER 1''' STATlON PIPE REAC" OF INVERT O£SIGN HOL EOL GROUND TO
UNE STATION • OIA LENGTH kEACH fLEV Q ENERGY HYDRAUUC O'ltN (i:I) (bJ ELEVA nON (oj INVERT

lOCATlON (in) (ft, (ftIft) ,ft, letli) '.2vel hd
n nm.nt

AFF Channel Outlet 0 10700 1076.00 1076.00 1076.00 1074.00 1081 ok 11.0
used 1-10)(8 • Box R 4750 0.0007

91 st Ave 4750 1073.5 ... 107950 1079.50 1079 SO 0.0 ok 1079.50 1080.02 1085 ok 11.5
2 to R ''''0 00009

87th Ave 7390 1076 a '" 108492 108410 108366 O. 0' 1084.10 1084.92 1083 ok 12.0
3 .. R ''''0 0.0063

83td Ave 10030 1092.5 243 lHXJ_25 1098.55 1098 34 0' ok 1098.55 1100.25 1104 ok 13.5

• 00 R ''''0 0.0019
79th Ave 12670 1097.S ". 1106.62 1105.76 110317 '.0 ok 1105.76 1108.82 1114 ok 16.5

• 00 U ,.... 0.0021
75th Ave 15310 11030 127 1109.97 1109.52 1108 59 0.9 ok 1109.52 1109.97 1121 ok 18.0

• 60 U ,6<0 0.0019
71stAve 17950 1108.0 .. 1113.30 1112.95 111307 ·0 I ok 1113.07 1113.43

~

1127 ok 19.0
7 .. U 1320 00030

-~111609- 1116~55~30 -69lhAve 19270 1112.0 O. 111634 111589 ·0.2 ok 1116.09 ok 18.0

• ••• R 1980 0.0020
66th Ave 21250 1116.0 ..'" 1133.60 1129.48 112582 3.7 ok 1129.48 1133.80 1133 ok 22.0
Ali nment iI$ Noted 9 120 R 1320 0.0030
Aloo 66th to Frier 22570 1120.0 1017 1137.06 1134.46 1130.52 39 ok 1134.46 1137.06 1140 ok 20.0

•• "0 U .00 0.0015
Alona Frier to Grand 23230 1121.0 1017 1138.52 1136.38 1131.93 44 ok 1136.38 1138.52 1142 ok 21.0

STORM DRAIN SYSTEM
WITH CONTINGENCY

c; orG/ends/e .. .32 R 1320 0,0030
Along 65th to Northem 1320 1125.0 707 1139.09 1138.08 113620 1.9

~ 0' 1138.08 1139.09 1145 ~. 20.0
12 o. U 1320 0.0083

67th Ave to 65th Ave 1320 1136.0 ... 1140.91 1140.42 1141.10 ~0.7 ok 1141.10 1141.58 1143 ok I--.LQ.....
13 102 U 1320 0,0045

65th Ave to 63rd Ave 1320 1131.0 00. 1145.17 1143.07 1139.92 31 ok 1143.07 1145.17 1147 ok 16.0

STORM DRAIN SYSTEM
WITH CONTINGENCY

16-Apr-96

01'43 PM
PIPE PIPE
UNIT COST

PRICE

• •
.50 2137500

'20 581578

12\ 319450

121 319450

145 381784

132 349034

110 145842

'70 546481

345 455334

38. 253334

TOTAL $5,489,787
40 % $7,685,702

397 524061

132 174517

'9' 387805

TOTAL $1,086.383
40 % $1,520,938

Note: R - Rural Section
U '" Urban Section

ADOT Grand Avenue

63rd Ave
••

1880
00 u 1880 OJ)048

1130.0 ..0 1140.63 1140.09 113511 5.0 ok 1140.09 1140.63 1145 ok

STORM DRAIN SYSTEM
WITH CONTINGENCY

150 ~~24.55'1
TOTAL $248,554

40 % SJ47,978

COST OF WEST BASIN PER PURCHASE PRICE COSTS OF STORM DRAIN RIGHT OF WA Y PURCHASE

DESCRiPTION

35 AC BASIN
BASIN EXCAVATION

BASIN TOTAL

ITEM UNIT
LAND I 36.92

CV 486.000

UNffCOS COST

$42,3381 $1,563,1191
$3 $1,458.000

SJ,021,119

DESCRiPTION
65th Ave· Northern 10 Frier Dr

Frier Dr· 65th Ave to 66th Ave

66Ih Ave - Frier to Orangewood

83rd Ave 10 AFF Channel
RIGHT OF WA Y TOTAL

AREA SF
26,400
13,200
26,400

211.200

UN/TCOST

$1.03
$103
$10J
$1.03

COST
$27.271
$13.636
$27.271

$217.536
S285,714

STORM DRAIN W/CONTINGENCIES
BASIN AND RIGHT OF WAY TOTAL

S9,555,ooo
SJ,307,OOO

Only major friction losses have been considered in the computation of the hydraulic grade 1II1e. Minor losses have been ignored
(a) This colurntl depicts the diffference between the calculated hydraulk: grade & the elevation of (lOp 01 pipe ... 0 2 v"2I2g)
(b) If HGl is signiflcalltly lower than the top of pipe elevation, open ch<M'lnel now may exist, -ocr statement then appears here.
(c)lf natural ground is lower than EGL. "pb- statement appears here.

GRAND TOTAL $12,862,000 I



ORANGEWOOD AVENUE STORM DRAIN ALIGNMENT
(SEE PLA TE 11.2)

TABLE 11-5
Option 18: Glendale Watershed Storm Drain System (with West Basin)

&. Open Channel Between 91st Avenue and the Aglla Frla Freeway Channel 16-Apr-96

City of G/end~l.
11 1.- R 1320 0.0030

Alon 65th 10 Northern 1320 1125.0 767 1138.78 1138.06 1137.14 o. ok 1138.06 1138.78 1145 ok 20.0

12 .0 U 1320 0.0083
67th Aile to 65th Aile 1320 1136,0 110 1140.89 114040 1141,10 -0,7 ok 1141.10 1141.58 1143 ok 7.0

13 120 U 1320 0.0045
63rd Aile 10 65th Aile 1320 1131,0 .60 1141.26 1140.16 1141.22 ·1.1 ocl 1141.22 1142.32 1147 ok 16.0

Mannina's MnM.: 0.013
SLOPE PREl GRADE LINE ELEV CHECK CONTROl CONTROL NATURAL DEPTH

STORM SEWER LINE STAnON PIPE REACH Of INVERT DESIGN HOL EGl GROUND TO
LINE STATION • 0lA LENG'rn RCACH ELEV Q ENERGY HYDRAULIC D.INV (al (bl ELEVATION

leI
INVER

LOCATION (In) '"I ,MIl '"I Ids) •.2vel hd
,.n woo I nmen

AFF Channel Oullet 0 1070.0 1074.00 1074.00 1074.00 1074.00 10., ok 11.0
Open Channel 1 T,.. R 4750 00007

91 51 Ave 4750 10735 341 1077.SO 1077.SO 1077.50 0.0 ok 1077.50 1076.02 '08' "" 11.5
2 .. R 2640 0.0009

87th Ave 7390 10760 321 1085.22 1084.14 108322 o. ok 1084.14 1085.22 10U ok 12.0
3 .. R 2640 0.0063

831'dAve 10030 1092.5 24' 1100.29 109859 1098.34 02 ok lOSS.59 1100.29 110d ok 13.5

0 •• R 2640 0.0019
79th Ave 12670 1097.5 17. 1106 66 1105 81 1103.17 26 "" 1105.81 110d.8d 1114 "" 16.5

• .. U 2640 00021
75th Ave 15310 11030 127 111001 1109.57 1108.59 , 0 ok 1109.57 1110.01 1121 "" 18.0

• .0 U 2640 00019
71s1 Ave 17950 11080 .. 1113.34 1112.99 1113.07 ·0.1 ok 1113.07 1113.43 1127 ok 19.0

7 41 U 1320 0.0030
69th Ave 19270 1112.0 •• 1116.38 1115_93 1116.09 -02 ok 1116.09 1118.55 1130 ok 18.0

• 10. R 1980 00020
66th Ave 21250 1116.0 1033 1133.64 1129_52 1125.82 3.7 ok 1129.52 1133.44 1138 ok 22.0
Ali nmenr as Hoted • 120 R 1320 0.0030
AlDn 66th to Frier 22570 1120.0 1017 1137.10 1134.50 1130.52 0.0 ok 1134.50 t137.10 1140 ok 200

10 120 U 660 0.0015
Along Frier to Grand 23230 1121.0 1017 1139.59 1136.99 1131.52 55 ok 1136.99 1139.59 1142 ok 21.0

Note: R = Rural Seclion
U =Urban Seclion

COST OF WEST BASIN PER PURCHASE PRICE COSTS OF STORM DRAIN RIGHT OF WA YPURCHASE

01"43 PM
PIPE PIPE
UNIT COST

PRICE

• •
10. 697,750

I •• 523,910

121 319,450

121 319,450

145 381,764

132 349,034

110 145.642

27" 546.461

305 455,334

334 253,334

TOTAL $4,192,369
40 % S5,889,317

..3 585,021

132 174.517

3.4 506,667

TOTAL I $1,266,205
40 % S1,772,d88

1

132 I 248.5.. 1

TOTAL I $248,554
40 % J $347,975

ok 15.01145

STORM DRAIN SYSTEM
WITH CONTINGENCY

STORM DRAIN SYSTEM
WITH CONTINGENCY

STORM DRAIN SYSTEM
WITH CONTINGENCY

Ok 1140.70 1141.2-45.61135.111140.701141.241130.0
0.00481880u60

1880

ADOT Grand Avenue

63rd Aile 10 65th Aile

Only majOr frichon losses have been con id e p y au Ie 9rade line. MInor losses hetYe bee IQ e
(a) This colUrM depicts the dinteren<:e between the calculated hydraulic 9rade &. Iht: elevation of (lop of pipe' 02 IIA 2J2g)
(b) If HGL is signifICantly lower than the top of pipe elellation, open channel now may exist, "orr statement then appears here.
(c) If natural ground is klwer than EGL, MpbMstalement appears here.

OESCRJPTION ITEM UNIT UNIT COST COST DESCRIPTION AREA. SF UN/TCOST COST

35AC BASIN lAND 36.92 $42.253 $1,559,988 65th Ave - Nonhem 10 Frier Dr 26,400 $1.03 $27,271
BASIN EXCAVATION CY 486,000 $3 $1,458,000 Frier Dr - 65th Ave 10 66Ih Ave 13,200 $1.03 $13.636
CHANNel EX TO AFF CY 74,000 $3 $222,000 661h Ave· Fner 10 Orangewood 26.400 $1.03 $27,271

83rd Ave 10 AFF ChafVlel 475,200 $1.03 $489,456 STORM DRAIN W/CONTINGENCIES $7,990,000
BASIN TOTAL 13,2-40,000 RIGHT OF WA Y TOTAL $5S8,000 BASIN AND RIGHT OF WAY TOTAL I $3,798,000

GRAND TOTAL I $11,788,000 I
s' er d in the com ulation of the h dr' r n nor d



ORANGEWOOD AVENUE STORM DRAIN ALIGNMENT

(SEE PLATE /1.1'

TABLE 11-6
Option 2A: Glendale Watershed Storm Drain System (with East Basinl

& Box Culvert Between 91st Avenue and AQua Fda Freeway Channel

01'43PM

~~
TOTAL $223,407

40 % $312,770

PIPE ",PE
UNIT COST

PRICE

• •
580 2755000

276 728642

220 581578

220 581578

252 665911

229 604577

175 460714

110 72592

98 129360

119 78430

TOTAL $6.658,381
40 % $9,321,734

91 120175

132 174517

83 109841

TOTAL $404,533
40 % $586,346

119 223407
15.0ok

STORM DRAIN SYSTEM
WITH CONTINGENCY

STORM DRAIN SYSTEM
WITH CONTINGENCY

STORM DRAIN SYSTEM
WITH CONTINGENCY

1140.97 1141.81 1145ok6.31134.671140.971141.811171130.0
0.00211880u54

Note: R =Rural Section
U =Urban Section

003

1880
14

Grand Ave 63rd to 65th

ADOT Grand Avenue

CI of Glendale
11 .. R 1320 0.0038

Alon 65th to Northern 24550 1131.0 71 1138.05 1137.55 1135.10 25 ok 1137.55 1138.05 1145 ok 14.0
12 60 U 1320 0,0038

Northern 67th to 65th 25870 1136.0 111 1140.44 1139.94' 1141.10 -1.2 ocf 1141.10 1141.60 1143 ok 7.0
13 o. R 1320 0.0008

Northern 63rd to 65th 1320 1132.0 42 1143.30 1142,75 1135,11 7.B ok 1142.75 1143.30 1147 ok 15.0

Mannina's nM = 1
'"-OPE PREL GRADE UNE ELEV CHECK CONTROL CONTROL NATURAL CHECK DEPTH

STORM SEWER PIPE STATION PIPE REACH OF INVERT DESIGN HOL EOL GROUND NATGRND TO
UNE STATION • ~n~

LENGTH REA'ft~ E~~
Q ENERGY HYDRAULIC D.INV (al (bl ElEVATION VSi~GL INVERT

LOCATION '"I (PIP (" le151 •.2vel hd
ran • nment

1 AFF Channel Outlet 0 1070.0 1075.00 1075.00 107500 1075.00 1075.00 lOS. ok 11.0
used 2·8x6 1 BOX R 4750 0.0007

2 91 stAve 4750 1073.5 .n 1078.50 1078.50 107850 0.0 ok 1078.50 1079.32 1085 ok 11.5
2 108 R 2640 0.0009

3 87th Ave 7390 1076.0 .n 1085.04 108383 1085.24 -, 4 ocf 1085.24 1085.045 lOS8 ok 12.0
0 10 R 2640 0.0063

4 83rd Ave 10030 10925 492 1096 56 1094 63 110039 ·58 ocf 1100.39 1101.31 1105 ok 135
4 10 R 2640 00019

5 79th Ave 12670 1097.5 443 1104.95 1103.39 1105.31 ·'9 ocf 1105.31 1105.'7 1114 ok 16.5

• 10 U 2640 00021
B 75th Ave 15310 1103.0 412 1112.31 111096 1110.77 02 ok 1110.96 1112.31 1121 ok 18.0

• 84 U 2640 0.0019
7 7151 Ave 17950 11080 374 1121.44 111998 111529 47 ok 1119.98 1121.44 1127 ok 19.0

7 7a U 2640 0.0038
67th Ave 20590 1118.0 "8 1126_09 1125.30 112466 06 ok 1125.30 1125.09 1130 ok 12.0

• .. R 660 00015
9 66th Ave 21250 1119.0 179 1129.70 1128.41 112426 41 ok 1128.·U 1129.70 113' ok 19.0

Ali nmenf as Noted • 54 R 1320 0.0038
Alon 66th 10 Frier 22570 11240 lOS 1133.08 1132.37 1128.64 3.7 ok 1132.37 1133.08 11040 ok 16.0

10 54 U 660 0.0030
Alon Frier to Grand 23230 11260 108 1135.06 1134.35 1130.64 3.7 ok 1134.35 1135.06 1142 ok '60

•

REVISED COSTS OF EAST BASIN· COSTS OF STORM DRAIN RIGHT OF WA Y PURCHASE·

DESCRIPTION ITEM UNIT UNIT COST cosr DESCRIPTION AREA SF UN/TCOST COST
39 AC +1· BASIN LAND 3. $56,400 $2,199,600 Frier Dr· 65th Avo 10 661h Av 9,900 $103 $10.227
BASIN EXCAVATION CY 650.000 $3 $1,950,000 661tl Ave· Fner to Oraogewo 19,800 $1.03 $20,453

83rd Ave 10 AFF Channel 264.000 $103 $271.920 STORM DRAIN WICONTINGENCIES $10,201,000
BASIN TOTAL $4, /49,600 RIGHT OF WAY TOTAL $302,600 BASIN AND RIGHT OF WA Y TOTAL U,452,OOD

GRAND TOTAL
Only major friction losses have been considered in the computation of the hydraulic grade line. MinOf Iosst:s have been ignored.
(a) This colurm depicts the diffference between the calc4llated hydraulic grade & the elevation of (top of pipe + 0_2 v'212g)
(b) If HGl is sisnifteanlly lower than the top of pipe elevation, open channel flow may exist, -ocr statement then appears here.
(c) It natural ground is lower than EGl, Mpbw statement appears here

I $14,653,000 I



el & A.s'

ORANGEWOOD AVENUE STORM DRAIN ALIGNMENT
(SEEPLATEIf.1)

TABLE 11-7
Option 2B: Glendale Watershed Storm Drain Svstem (with East Basin)

&. Open Channel Btotween 91st Avenue and the Agua Fria Freeway Channel 16-Apr-96

Cn or Glendale
11 AS R 1320 0.0038

'loo 65th to Northern 24550 1131.0 11 1138.95 1138.45 1135.10 3.4 ok 1138.45 1138.95 1145 ok 14.0
12 .0 U 1320 0.0038

Northern 67th to 65th 25870 1136.0 111 1141.34 1140.84 1141.10 -0,3 ok 1141.10 1141.60 1143 ok 1.0
13 " R 1320 0.0008 - ---m1Northern 63rd to 65th 27190 1132."if .. 1144.20 114i65 1135.11 8.5 ok 1143.65 1144.20 ok 15.0

Mannina's "n"'" 0.013
SLOPE PREL GRADE LINE ELEV CHECK CONTROL CONTROL NATURAL CHECK DEPTH

STORM SEWER PIPE STATION PIPE REACH OF INVERT OESICiN HOL EOL GROUND NATGRND TO
LINE STATION • DIA LE~~TH REACH ELEV Q ENERGY HYDRAULIC O+INV (.j (OJ ELEVATION WIEGL INVERT

LOCATION (in) (ftlftl (ftl (eb) +.2vel hd (oj
ran ewood i nment

AFF Channel Outlet 0 1070.0 1074.00 1074.00 1074.00 1074.00 1081 ok 11.0
o en Channel 1 Tro R 4750 0.0007

91 sl Ave 4750 1073.5 .., 1077.50 1077.50 1077.50 0.0 ok 1017.50 1077.92 1085 ok 11,5
2 102 R 2640 0.cJ009

87th AI/e 7390 1076.0 562 1086.25 1084.73 1084.80 -0.1 ok 1084.80
--

108&.33 1088 ok 12,0
3 .. R 2640 0.0063

83rd AI/e 10030 1092.5 "2 1097.46 1095.53 1100.39 ·4,9 oct 1100.39 1102.31 110d ok 13.5

• .. R 2640 0.0019
79th Ave 12670 1097.5 ...., 1105.85 1104,29 1105.31 -1.0 oct 1105.31 1105.87 1114 ok 16.5

• .0 U 2640 0.0021
75th Ave 15310 1103.0 412 1113.21 1111.86 1110.77 1.1 ok 1111.86 1113.21 1121 ok 18.0

~Ave • .. U 2640 0.0019
17950 1108,0 3,. 1122.34 - 1120,87 1115.29 5.6 ok 1120.87 1122.34 1127 ok 19.0

7 7. U 2640 00038
67th Ave 20590 1118.0 236 1126.99 1126,20 1124.66 1.5 ok 1126.20 1126.99 1130 ok 12.0

8 '0 R 660 0.0015 -
66th Ave 21250 11190 179 113060 1129.31 112426 5.0 ok 1129.31 1130.60 1138 ok 19.0
All nment as Noted • .. R 1320 0.0038
Along 66th 10 Frier 22570 1124.0 108 1133.98 1133.27 112864 4.6 ok 1133.27 1133.98 1140 ok 16.0

10 .. U 660 0,0030
'loo Frier to Grand 23230 1126.0 10' 1135.96 1135.25 1130.64 46 ok 1135.25 1135.96 1142 ok 16.0

Note: R - Rural Section
U :;; Urban Section

0143 PM

$223.407
$312,770

TOTAL
40 %

PIPE PIPE
UNIT COST

PRICE
l l

219 1,040,250

259 683944

rna 581578

220 581578

252 665911

229 604577

115 460714

110 72592

98 129360

119 78430

TOTAL $4,898,933
40 % $6,858,506

91 120175

132 174517

83 109841

TOTAL $404.533
40 % $566,346

1
'19

I15.0ok

STORM DRAIN SYSTEM
WITH CONTINGENCY

STORM DRAIN SYSTEM
Wlnt CONTINGENCY

ok 1141.87 1142.71 1145

STORM DRAIN SYSTEM
WITH CONTINGENCY

121134.671141.871142.711111130.0
0.00211880u..

1880

,.
Grand Ave 63rd to 65th

ADOT Grand Avenue

COSTS OF STORM DRAIN RIGHT OF WA Y PURCHASE·REVISED COSTS OF EAST BASIN:

DESCRJPTION
39 AC +1-) BASIN
BASIN EXCAVATION

ITE"
lAND

Cy

UNIT

39
650.000

UNIT COST
$56.400

'3
COST

$2,199,600
$1,950,000

DESCRIPTION

Frier Or - 65th Ave to 66th Ave
66th Ave· Frier Co Orin ewood

AREA SF
9.900

19,800

UN/TCOST
$1,03
$1.03

COST
$10.197
$20,394

Only major IncUon losses have been conSidered In the computation 01 the hydraulic grade line. Miflor losses have l>ctln Ignored.
(a) This column depicts the diffference between the calculated hydraulic grade & the elevation of (top of pipe oj- 0.2 v~212g)

(b) II HGl is significantly lower than the lop of pipe elevation, open channel flow may exist, "ocr statement then appears here.
(c) If natural ground is lower than EGl, "pb" statement appears here.

BASJNTOTAL $-4,149,600
83fd Ave to AFF Channel

RIGHT OF WA Y TOTAL
528.000 $1.03 $543.840

$574,431
STORM DRAIN W/CONTINGENCIES
BASIN AND RIGHT OF WAY TOTAL

GRAND TOTAL

$7,738,000
I $4,12-4,000

I $12,462,000 I



Wo ~Assol

ORANGEWOOD AVENUE STORM DRAIN ALIGNMENT

(SEE PLATE 11-1)

TABLE 1I·7A

Option 2B: Glendale Watershed Storm Drain Svstem (willI East Basin)
Box Culvert Between 91s1 Avenue and Agua Fria Freeway Channel

and Partial use (50 cfs byp..ss) of West Bash'

Manning's "n"- 0.013
SLOPE NO. OF PREL GRADE LlNE ELEV CHECK CONTROL CONTROL NATURAL CHECK DEPTH

STORM SEWER PiPE STATION PIPE REACH OF INVERT MANHOLES DESIGN HGL EGL GROUND NATGRND TO
LlNESTATION • DIA LENGTH REACH ELEV IN Q ENERGY HYDRAUUC D+INV 1'1 'bl ELEVATION VS. EGL INVERT

LOCATION (in) (ft) (Itlft) (ft) REACH (efst +.2vel hd '01
ran awad Ali nment

1 AFF Channel Oullet 0 1070,0 1075.00 107500 1075,00 107500 1075.00 1081 ok 11.0
used 1-10)\6 1 BOX R 4750 0.0007 7

1079",902 91 sl Ave 4750 10735 303 107870 1079.50 -0' ok 107990 1080.30 1085 ok 11.5
2 .. R 2640 0,0009 4

3 87th Ave 7390 1076,0 286 1085.10 1084,45 1083,63 08 ok 1084,45 1085,10 1088 ok 12.0
3 .. R 2640 0.0063 4

4 83rd Ave 10030 1092,S 215 109904 109777 109825 -0.5 ok 1098.25 1099.53 110< ok 135

• .. R 2640 00019 4
1--'-9 ~i145 79th Ave 12£70 1097.5 159 111061 110959 1102,70 ok 1109.59 - 1110'-6' ok 16.5

• .. U 2640 0,0021 4
6 75th Ave 15310 1103,0 12' 1117.41 111679 110812 8.7 ok 1116.79 1117.41 1121 ok 18.0

• 54 U 2640 0.0019 4
7 715t Ave 17950 1108,0 " 1122.74 112231 1112.58 97 ok 1122.31 1122.74 1127 ok 19.0

7 .. U 2640 0.0038 4
8 67th Ave 20590 111!l.0 235 1127.61 1127.03 1125.12 1.9 ok 1127.03 1127.81 1130 ok 12.0

• 71 R 600 0.0015 1
9 66th Ave 21250 1119,0 17. 1128.47 1128,02 1125.59 2.4 ok 1128,02 1128.47 1138 ok 19.0

AlIgnment 8$ Noted • .. R 1320 0.0038 1---- 2
11i!i70--1--

Aloo 66th to Frier 22570
660 ._-

11240 108 1130.02 1129,56 0.1 ok 112970 1130.02 1140 ok 16.0
10 54 U 0,0030 1

Alon Frier to Grand 23230 1126,0 108 1132.76 1132,04 1130.64 1.4 ok 1132.04 1132.76 1142 ok 16.0

STORM DRAIN SYSTEM
WITH CONTINGENCY

Cil of Glendale
11 .. R 1320 00038 2

Alon 65th 10 Northern 24550 1131,0 71 1136,24 1135,74 1135,10 0.6 ok 1135,74 1136.24 1145 ok 14,0.. 54 U 1320 0,0038 2
Northern 67th 10 65th 25870 11360 111 1141.44 1140.68 1140.65 00 ok 114068 1141.44 1143 ok 70

13 38 R 1320 0.0008 2
Northern 631d to 65th 1320 1132,0 42 1142,04 1141.49 1135,11 6.4 ok 1141.49 1142.04- 1147 ok 15,0

STORM DRAIN SYSTEM
WlTII CONTINGENCY

02'01 PM
PIPE PIPE
UNIT COST

PRICE
S S

580 2755000

220 581578

121 319450

110 ~~

132 349034

119 313720

229 604577

148 97762

121 159725

119 78430

TOTAL $5,549,643
40 % $7,769,501

91 120175

119 156860

83 109841

TOTAL -
~386,876_.-

40 % $541,627

Note' R =Rural Section
U = Urban Seclion

ADOT Grand Avenue
14

Grand Ave 63rd to 65th 1880
54 u 1880 0.0021

11300
3

117 1140.76 113992 1134.67 53 ok 1139,92 1140.76 1145

STORM DRAIN SYSTEM
WITH CONTINGENCY

ok 15,0 [19 E~
TOTAL $223,407

40 % $312,770

REVISED COSTS OF EAST BASIN: COSTS OF STORM DRAIN RIGHT OF WA YPURCHASE

DESCRIPTION

39 AC(+-/·) BASIN
BASIN EXCAVATION

BASIN TOTAL

ITEM

LAND
Cy

UNIT
39

650,000

UN/TCOST

$56.400
$3

COST

$2,199,600
$1,950,000

$4,149,800

DESCRIPTION
Frier Or - 65th Ave to 66th Ave

66th Ave· Frier 10 Orangewoo
83rd Ave 10 AFF Channel
RIGHTOFWAYTOTAL

AREA SF
9,900

19,800
176,000

UN/TCOST
$1,03
$1.03
$1,03

COST

$10,227

_.~~
$181.280
$211,980

STORM DRAIN WICONTINGENCIES
BASIN AND RIGHT OF WAY TOTAL

$8,614,000
$4,362,000

COST OF WEST BASIN PER PURCHASE PRJCE:

(a) This cotumn depIcts the diffference ot:llween the calculaled hydraulic grade & lh" elevation of (lOp of pIpe + 0:2: vA 212y)
(b) If HGL is significantly lower than the top of pipe elevation, open channel \low may exist, "ocr' statemenlthen <lpp",ar:; h... ro
(c) If natUialground is lower thall EGL, "pb" stilloment appears hore.

DESCRIPTION
8.5 AC BASIN
BASIN EXCAVA'(ION

BASIN TOTAL

ITEM
LAND

CY

UN/T

85
139.000

UN/TCOST
$42,253
$3

COST
$359,152
$417,000

$776,000
GRAND TOTAL



Wo & Asso
--~

SEE PLA TE /1-3

TABLE 11-8
Glendale Avenue Alignment. Glendale Watershed Storm Drain System

SAME AS ORANGEWOOD AVE ALIGNMENT WITH WES T SA SIN OPTION DOWNSTREAM TO 83RD AVENUE
THEN SOUTH ON 83RD AVE TO GLENDALE AVE AND WESTON GLENDALE AVE TO THE AFF CHANNEL

t6-Apr-S6

City of Glendale
126 R 1320 0.0030

Alan 65th to Northem 11 27260 1125.0 781 1140.66 1139.44 1135.74 3.7 ok 1139.44 1140.86 1145 ok 20.0
60 U 1320 0.0076

67th Aye to 65th Aye 12 28580 1135.0 110 1142.28 1141.79 1140.10 1.1 ok 1141.79 1142.28 1143 ok '.0
114 U 1320 0.0045

~i65th Aye to 63rd Ave 13 1320
..

1t31.0 660 1143.55 1142.20 14 ok 1142.20 1143.55 16.01147 ok

Mannino's ~n"", 0.013
SLOPE PRfl GRADE UNE ELEV CHECK CONTROL CONTROL NATURAL OEPTH

STORM SEWER PIPE STATION PIPE REACH OF INVfRT DESIGN HGl EGl GROUND TO
LINE STATION • 01' LENGn! REACtl ELEV a ENERGY ~tYORAULlC D+INV (a) (b) ELEVATION (e) INVERT

LOCATION (in) ,ft) ,ftIft) ,ft, (eb) +.211A2J2g

en a e ve I nment
AFF Cha Outlet@98th Ave. 0 1052.0 1060.00 1060.00 1060.00 1060.00 1067 ok 15,0

41 102 U 2100 0.0019
95th Ave 2100 1056.0 483 106537 1064.25 1064.73 -0.5 ok lQ6.4.73 1065.85 1068 ok 12.0

4243 00 U '000 0,0034
83rd Ave @ Glendale 10100 1083.0 <15, 1093.37 1091.75 1090.82 0.9 ok 1091.75 1093.37 1095 ok 12.0.. 66 U 2640 00036
83rd Aye Gran ewood 12740 10925 22' 1104,47 1103.13 1098,27 49 ok 1103.13 1104.47 1106 ok 13.5

ran ewoo I nment ~6 1
79th AlJe 4 15380 1097.5 116 1111.20 1110.35 1103.17 72 ok 1110.35 1111.20 1114 ok 16.5

60 U 2640 0.0021
1116:60r,1081375th Aye • 18020 1103.0 127 1117.25 '5 ok 1116,60 1117.25 1121 ok 18.0

54 U 2640 0.0019
71stAye 6 20660 1108.0 .. 1123.14 1122.60 1112.61 100 ok 1122.60 1123.14 1127 ok 19.0

48 U 1320 0.0030
"1125:99 1116:0969th Aye 7 21980 1112.0 ., 1125.54 9.4 ok 1125.54 1125.99 1130 ok 18.0

126 R 1980 0,0020
66th Aye , 23960 1116.0 1035 1133.72 1131.50 1126.94 4.6 ok 1131.50 1133.72 1138 ok 22.0
Alignment as Noted '26 R 1320 0.0030
Alan 66th to Frier 9 25280 1120.0 1017 1137.48 1135.34 1130,93 4.4 ok 1135.34 1137.48 1140 ok 20.0

129 U 660 0,0015
Alana Frier to Grand 10 25940 1121,0 1017 1139.40 1137.26 1131.93 5.3 ok 1137.26 1139.40 1142 ok 210

COST OF WEST BASIN PER PURCHASE PRICE:

Ot"45 PM

$347,976
TOTAL

40 %

PIPE PIPE
UNIT COST
RICE

• •
294 616963

252 2017912

145 381784

;1 319450

132 349034

119
-

313720

110 145842

345 683001

345 455334

364 253334

TOTAL $5,536,375
40 % $7,750,924

345 455334

132 174517

~- 456008

TOTAL $1,085,859
40 % $1,520,203

~f-_-,2"4",'5",5"j41
$248.554

STORM DRAIN SYSTEM
WIT/I CONTINGENCY

STORM DRAIN SYSTEM
WITH CONTINGENCY

114097 1141.51 1145 ok 15.0

STORM DRAIN SYSTEM
WITH CONTINGENCY

COST OF MODIFYING AFF OUTFALL CHANNEL

ok591141.51116

COST OF STORM DRAIN RIGHT OF WA Y PURCHASE

1130.0
0.0048188090 U

Note: R:: Rural Section
U'" Urban Section

1880,.
ran venue

65th Ave to 63rd Ave

DESCRIPTION
35 AC BASIN
BASIN EXCAVATION

ITEM
LAND

CY

UNIT
36.92

486,000

UNIT COST
$42.253
$3

COST
$1,559,988
$1,458,000

DESCRIPTION AREA SF UNIT COS COST
65th Ave· Northem to Flier Or 26,400 $1.03 $27.271
Frier Dr· 65ltl Ave to 66th Ave 13.200 $1.03 $t3,636
66th Ave· Frier to Orangewoo 26,400 $103 $27.271

DESCRIPTION ITEM UNIT UN/TCOST COST
Glendale Ave to Lining SF 60.768 $3 $182.304
Bethany Home Road Excay CY 24.906 $3 $74,718
AFF HANNEL M DIFJ ATI TA ~257,022

Only major friction losses have b~en considered in the computc:.tion of the hydrauli.:: grade line. Minor losses have been ignored.
(a) This column depicts the diffference between the calculated hydraulic grade & the elevation of (top of pipe'" 02 v"'2/2g)
(b) If HGL is significantly lower than the top of pipe elevation, open channel flow may exist, "oef' statement then appears here
(c) If natural ground is lower than EGL. "pb" statement appear here.

BASIN TOTAL $3,018,000 f~IGHTOF WAY TOTAL $68,000
STORM DRAIN W/CONTINGENCIES
BASIN, R!W AND AFF CHANNEL TOTAL

GRAND TOTAL

$9,619,000
$3,343,000

$12,962,000 I



WG Assoo.

ORANGEWOOD AVENUE STORM DRAIN ALIGNMENT
(SEE PLATE fJ-1)

TABLE 8A

Glendale Avenue Alignment with East Basin
No diversion inlo west basin 16-Apr-96

Mannina's "n":o 0.013 01:16 PM
SLOPE NO. OF -PREL GRADE LINE ELEV CHECK CONTROL CONTROL NATURAL CHECK DEPTH PIPE PIPE

STORM SEWER Plr-c STATION PIPE REACH OF INVERT MANHOLE::> DESIGN HO' '0' GROUND NATGRND TO UNIT COST
UNE STATION • DOA LENGTH REACH fLEV ON 0 ENERGY HYORAUUC O.INV (,) (0) ELEVATION VSi~OL INVERT PRICE

LOCAnON lin) "I "''''I '" REACII lcbl '.2vel hd , •
len ae ,. I nm&nf

AFF Cha Outlet 98th Ave. 0 1052.0 1060.00 1060.00 1060.00 1060.00 1047 "" 150
41 120 U 2100 0.0019 3 384 606062

95 th Ave 2100
'000 --

1056.0 751 1067.87 1066.45 1066,28 0.2 ok 1066.45 1067.87 ,0<, o , 120..., 120 U 0.0034 12 38' 3070712
83rd Ave Glendale 10100 1083,0 727 1091.18 1089.85 109327 -3.4 od 1093.27 1094.60 1095 o , 120.. ,.2 U 2640 0.0036 , 294 775610
83rd Ave Oran ewood 12740 1092.5 m 1099.08 1097.89 1101,24 -3.3 od 1101.24 1102.43 1106 "" 135

ran ewoo I nmenr .'- o. 1 , 42
79th Ave 15380 10975 ... 1107.58 110639 1105,74 07 ok 1106.39 1107.58 1114 "" 165, .. U 2640 0.0021 , 27. 727322
75th Ave 18020 1103,0 .,. 1114.81 1113.78 1111.21 26 ok 1113.78 1114.81 1121 "" 18.0

• .. U 2640 0.0019 , 27. 727322
71s1 Ave 2066<J 11080 373 1120.74 1119.89 111617 3.7 ok 1119.89 1120.74 1127 "" 190

7 78 U 2640 0.0038 , 175 460714
67th Ave 23300 1118.0 235 1127,51 112673 1124,66 21 ok 1126.73 1121.51 1130 "" 12.0

• 72 R 660 0.0015 1 132 87153
66th Ave 23960 1119,0 179 112884 112821 1125.12 31 ok 1128.21 1118.84 1138 "" 19.0
Ali nment u Noted • SO R 1320 00038 2

f6~
121 159725

Alon 66th to Frier 25280
U

.~ 108 113021 1129.89 112956 03 ok 1129.89 1130.21 1140 ""I. 80 -660 0.0030 1 132 87258
Alon Frier to Grand 25940 1126.0 108 1131.73 1131.26 1131.09 02 ok 1131.26 1131.73 1142 ok 16.0

STORM DRAIN SYSTEM TOTAL $7,541.202
WITH CONTINGENCY 40 % 510557,681

Cit of G/end./e
11 .. R 1320 0.0038 2 91 120175

Aloo 65th to Northern 27260 1131.0 71 1135.46 113496 1135,10 -0.1 ok 1135.10 1135.59 1145 ok 14.0
l2 54 U 1320 0.0038 2 119 156860

Northern 67th 10 65th 28580 1136.0 "' 1140.66 1139.90 1140.65 -08 ok 1140,65 1141.41 1143 ok 7.0
13 36 R 1320 0.0008 2 83 109841

Northern 63rd to 65th 1320 1132,0 ., 1141.26 1140.71 113511 5.6 ok 1140,71 1141.25 1147 ok 150

STORM DRAIN SYSTEM TOTAL $366,876
WITH CONTINGENCY 40 % $541 d27

ADOr Grilnd Avenue § 248554

1
.. 80 U 1880 00021 3

Grand Ave 63rd to 65th 1880 1130.0 117 1136.41 1135.86 1135.11 0.8 ok 1135.86 1138.41 1145 "" 15.0

Note' R " Rural Section STORM DRAIN SYSTEM TOTAL $248,554
U :0 Urban Section WITH CONTINGENCY 40 % 1347915

COSTS OF STORM DRAiN RiGHT OF WAY PURCHASE COST OF MODIFYING AFF OUTFALL CHANNEL

DESCRJPfiON

Frier Dr· 65th AIIf! IG 6(,111 Aw

66111 Ave· Frier 10 Or;ngewoo

661h Ave _ NGr1hem 10 Frier Dr

RIGHT OF WA Y TOTAL

AREA SF
9,900
19,800
26,400

UN/TeOST
$1.03
$1.03
$103

COST
$10.227
$20,453
$27,271

S57,951

DESCRJPnON ITEM
Glendale Ave to Linin SF
Bethan Home Road Excav CY
AFF HANNEL At DIFJ AT! NT TAL

UNIT

60.768
24.906

UN/TCOST

$3
$3

COST

$182.304
$74,718

5 ,022

(a) This column depicts the difffarenC<l between the calculated hydr<.lulic gradu & tho B1evaliun of (top of pipe ~ 0 2 v~2/2g)

(b) II HGl is significanll~ lower lhan tha top of pipe elevation, open channel flow may exi~t. "oct" slalemenlthen appears h"re
(cl If natural ground is less than 1.5 feet above EGL. "pb" statement appears here.
(d) AI these localions, pipe was designed with HGL a minimum of one fool below nalllr<ll ground

STORM DRAIN W/CONTINGENCIES
BASIN, RJW AND AFF CHANNEL TOTAL

GRAND TOTAL

$11441,000
$-4485000

I $15,912,000 I



Wo ASSllGi.

ORANGEWOOD AVENUE STORM DRAIN ALIGNMENT
(SEE PLATE /J-1)

TABLE 8B
Glendale Avenue Alignment witll East Basin

Partial US8 (SO cfs bypass) of West Basin

Cil ofG/enda/e
11 48 R 1320 0,0038 2

Aloo 65th 10 Northern 27260
r---0-:003a

1131.0 --, 71 113581 1135.31 1135.10 02 ok 1135,31 1135.81 1145 Gl< 14,0
12 54 U 1320

Northern 671h to 65th 28580 11360 111 1141.01 1140.25 1140.65 -oA ok 1140.65 1141.41 11-43 ok 7.0

" 36 R 1320 00008 2
Northern 63rd to 65lh 1320 11320 42 1141.61 114106 1135.11 59 ok 114H16 1f4U1 1147 ok 15,0

Mannino's "n"= 0.013
·Sl.OPE NO. OF PFlEl. GRAOE UNE ElEV CHECK CONTROl. CONTROl. NATURAl. CHECK OEPTH

STORM SEWER PIPE STATION PIPE REACH Of INVERT MANHOl.ES DESiGN '0' EO' GROUND NATGRND ;0
l.INESTATlON • GOA l.ENGTH REACH REV " 0 ENERGY HYORAUUC O~lIjV {,j (bj El.EVATION VS.fGl. INVERT

l.OCATlON linl 'hi 'M" ,ft) REACH l~fsl ~.2v~t hd {oj
en a e v. I nmsnt

1 AFF Cha Outlet 98th Ave. 0 10520 1060.00 106000 1060,00 1060.00 1067 ok 15.0

4' 108 U 2100 -- .. _..00019 3
2 95 th Ave 2100 10560 487 1065,46 106<1.55 106518 -0.6 ok 1065.18 1066.09 1068 ok 12.0

4243 .. U '000 0.0034 12 ,
{09~3 83rd Ave Glendale 10100 1083.0 ... 109330 1092.03 0' Gl< 1092.03 1093.30 1095 ok 12.0.. 72 U 2640 0.0036 4

4 83rd Ave Oran ewood 12740 1092.5 220 1101.94 1101.00 1098.69 23 Gl< 1101.00 1101.94 1106 ok 135
ran swoo I nment 4

5 79th Ave 15380 1097.5 159 110898 1108.28 110314 5.1 ok 1108,28 1108.98 1114 ok 16.5

• 50 lJ 2640 0.0021 4
6 75th Ave 18020 11030 "4 111610 111548 1108.12 7.4 ok 1115.48 1116.10 1121 ok 18,0

• 54 U 2640 0.0019 4
11'i~ --7 71st Ave 20660

U~32~
.~ - .3 1121.42 1121.00 84 ok 1121.00 1121.42 1117 Gl< 190

7 48 00038 2
69th Ave 21980 1113.0 50 1123.08 1122.84 1117.05 5.' ok 1122.64 1123.08 1130 ok 170

7. 18 U 1320 0,OO3~_

r,11ifo
2

"'-'26'26 ~2466, 67lh Ave 23300 235 1127.l)4 1.6 ok 1126.26 1117.04 1130 Gl< 12,0

• •• R 660 0,0015 1
9 66th Ave 23960 11190 179 1129.45 1128,56 112468 39 ok 1128.56 1119,45 1138 ok 190

Ali nment a.s Noted • •• R 1320 0,0038 2 -
Alo 66th to Frier 25280 1124,0 10. -1130,57 1130.24 1f29' 56 07 ok 1130.24 1130.51 1140 Gl< 160

10 60 U 660 00030 1
1131.09 1------05AJo Frier to Grand 25940 11260 108 1132.08 1131.61 ok 113161 1132,08 1142 Gl< 16.0

ADOT Grand Avenue

$74,718
5 ,.

1138AM

COST
$182,304

PIPE PIPE
UNlT COST

PRICE

• •
312 655435

276 2204007

157 414611

1 1 4

132 349034

119 313720

110 145842

175 230357

121 79863

121 159725

132 87258

TOTAL $4.959.302
40 % $6,943023

91 120175

119 156860

83 109841

TOTAL $3B6.876
40 % $541,627

~ "'
554

1
TOTAL $248,554

40 % $3-47,916

$3

UN/TcaST

$3
UNIT

60,768
24,906

"-EM
linin SF
Excav CY

STORM DRAIN SYSTEM
WITH CONTINGENCY

Bethan lloma Road
L

DESCRIPTION

Glendale Ave to

ok 1136,21 1136,76 1145 ok 15.0

STORM DRAIN SYSTEM
WITH CONTINGENCY

COST OF MODIFYING AFF OUTFALL CHANNEL

COST

$10,227
$20,453
$27,271

$1,03
$1.03

UN/TcaST

$103
19,800
26,400

AREA SF
9,900

STORM DRAIN SYSTEM
WITH CONTINGENCY

66th Ave - Frier to Oril ewoo
66th Ave - Nor1hem to Frier

DESCR/PTION

Flier Dr· 651h Ave to 66th A

117 1136.76

COSTS OF STORM DRAIN RJGIIT OF WA Y PURCHASE,

3
1130.0

0.0021

$1,950,000

COST

$2,199,600
$3

1880

UN/TeOST
$56,400

u••

UNIT

39
650,000

Note' R = Rural Seclion
U =Urban Section

Cy

1880

ITEII

LAND

Grand Ave 63rd to 65th

BASIN EXCAVATION

REVISED COSTS OF EAST BASIN:

OESCRJPT/ON

39 AC -+1_ BASIN

14

BASIN TOTAL $4,149,600 RIGHT OF WA Y TOTAL nl,951

COST OF WEST BASIN PER PURCHASE PRICE:

DESCRIPTION
9.4 AC BASIN
BASIN EXCAVATION

ITEM
LAND

Cy

UNIT
9.1

145,000

UN/TeOST
$42,253
$3

COST
$384,504
$435,000

BASIN TOTAL $820,000
STORM DRAIN WICONTfNGENCIES
BASIN, RiW AND AFF CHANNEL TOTAL

$1,833,000
$5,285,000

GRAND TOTAL
(al This column depicts tha difflerence between the calculated hydraulic grade & tile elevation ot (top ot pipe t 0.2 v~2f:':g)

(b) If HGL is significanll)' lower than the top of pipe elevation, open cI1annel flow Illay axist. "ocr' stalementthen appears here
(c) If natura! ground isle~sthan 1.5 feet above EGL, "pb" statement appe"fs here

I $13,118,000 I



ORANGEWOOD AVENUE STORM DRAIN AUGNMENT

(SEE PLATE 11-1)

TABLE Be

Glendale Avenue Alignment with East.Basin
Partial U$e (100 cfs bypa$s) of Wast Basin 16-Apr-96

Cit of Glendale
T ------'-320

f- -- ..-
11 48 0.0038 2

AIM 65th to Northern 27260 1131.0 71 1135.57 113508 1135.10 .0.0 ok 1135.10 1135.59 1145 ok 14.Q._
12 54 U 1320 0,0038 2

Northern 67th to 65th 28580 1136.0 111 1140.77 114002 _-.i~ -0.6 ok 1140.65 1141.41 1143 ok 7.0
13 " R 1320 0,0008 2

Northern 63rd to 65th 1320 1132.0 '2 1141.37 1140.82 '-'35-~ 5.7 ok 1140.82 1141.37 1147 ok 15,0

Mannina's "n": 0013
SLOPE NO. OF PREL GRADe LINE ElEV CHECK CONTROL CONTROL NATlJRAL CHECK DEPTH

STORM SEWER PIPE STATION PIPE REACH OF INVERT MANHOLES DESIGN HOL EOL GROUND NATGRND TO
LINE STAnON • D'A LENGTH REACH ELEV '" 0 ENERGY HYDRAULIC D+INV (.) (b) ELEVAnON vs, EGl INVERT

lOCAnON (Inl IH' ,""', '"' REACH (ds} +.2v~t hd (0)
lenda/eAve nment --AFF Cha Outlet @ 98th Ave 0 1052,0 106000 1060.00 1060 00 1060.00 '087 Dk 15.0., 108 U 2100 0.0019 3

95th Ave 2100 1056,0 53a 1066,66 1065.55 106522 - 0.3 ok 1005,55 1086,68 ,oea b d 12.0
.243 102 U aooo 0.0034 "83rd Ava Glendale 10100 1083,0 50. 1091.86 1090.63 1091.75 -1.1 oc, 1091.75 1092,98 1095 ok 12.0

44 7a U 2640 0.0036 •
83rd Ave 0" ewood 12740 1092,5 270 110068 1099.66 1099.21 0.5 ok 1099,66 1100.68 "08 ok 13.5

ran ewoodA I nmenl 2640 0.001 • 110i~79th Ave 15380
26~

1097.5 209 110860 1107.75 '.1 ok 1107.75 1108.60 1114 ok 16,5
5 .. U 0,0021 •

75th Ave 18020 1103.0 17. 1117,31 111648 !~- 7.8 ok 1116,48 1117,31 1121 Dk 180
a aa u 2640 0.0019 •

71stAve 20660 1108.0 133 1122,06 1121 57 111360 80 ok 1121.57 1122.06 1127 ok 19.0
7 84 U 2640 00038 • -'-1262967th Ave 23300 1118.0 23' 1126,87 1125,12 12 ok 1126.29 1126.87 1130 ok 12.0
a 7a R 660 0.0015 1

66th Ave 23960 1119.0 175 1127,73 1127.28 1125,59 17 ok 1127.28 1127,73 1138 ok 19.0
Ali nment as Noted • 60 R 1320 0.0038 2
Alon 66th to Frier 25280 1124.0 108 1130.48 113001 112909 0.9 ok 1130.01 1130.48 ".. ok 160

10 ao U 660 0.0030 1
Alan Frier to Grand 25940 1126.0 10a 1131.84 1131.37 113109 03 ok 1131.37 1131.84 1142 ok 16.0

ADOT Grand Avenue

Note: R: Rural Sed;on
U : Urban Section

0938 AM

COST
$182,304

$74,718
$257,012

PIPE PIPE
UNIT COST

PRICE

• I

312 655435

29. 2350334

175 460714

132 • 11

145 381784

145 381784

229 604577

148-- ---"9""7""762

110 145184

132 87258

TOTAL $5,513,442
40 "", $7,718,819

91 120175

119 156860

83 109841

TOTAL $386,876
40 % $541,627

~~24B5541
TOTAL $248,554

40 % 5347976

$3

UNIT COST
$3

15.0

24,906

UNIT

60,768

STORM DRAIN SYSTEM
WITH CONTINGENCY

1135,98 1136,53 1145 ok

STORM DRAIN SYSTEM
WITH CONTINGENCY

COST OF MODIFYING AFF OUTFALL CHANNEL

DESCRIPTION fTEM

Glendale Ave \0 lini SF
Bethany Home Road Excav CY
AFF CHANNEL MODIFICAn N TOTAL

ok0.9

$20,453
$27,271

COST
$10,227

$1.03
$1.03

1135,11

UNIT COST
$1.03

19,800
26,400

1135.98

AREA SF
9,900

1136,53

STORM DRAIN SYSTEM
WITH CONTINGENCY

117

66th Ave _Frier 10 Orangewoo
66th Ave - Northern to Frier Or

DESCRJPTlON

Friel 01- 65lh Ave 10 66th Ave

COSTS OF STORM DRAIN RIGHT OF WA Y PURCHASE

3
1130.0

COST

0,0021

$2,199,600
$1,950,000

1880

$56,400
$3

UNIT COST

u60

UN"
39

650,000

1880

ITEII
LAND

CY

,.
Grand A'ie 63rd to 65th

39 AC +/- BASIN
BASIN EXCAVATION

REVISED COSTS OF EAST BASIN:

DESCRJPT/ON

BASIN TOTAL $4,149,600 RIGHrOF WAY TOTAL $57,951

COST OF WEST BASIN PER PURCHASE PRICE:

DESCRJPTlON

SAC BASIN
BASIN EXCAVATION

ITEM

LAND
CY

UNIT

5
74,000

UNIT COST
$42,253
$3

COST
$211,26tf
$222,000

(a) This column dllpicls the dlffference betw<ien lhe calculated hydraulic grade & the eillvahon or (lop or pifld f 0 2 v~;1f2y}

(b) Ir HGL is significanily lower than the top of pipe ele..ation, open channel now may exisl, "oct" slaleffltmllhen appears her"
(e) If natural ground is less than 1.5 feet above EGL, "pb" statement appears here
(d) Al this localion, pipe was designed with HGL a minimum of one fool below nalural ground.

BASIN TOTAL $,433,000
STORM DRAIN W/CONTINGENCIES
BASIN, RIW AND AFF CHANNEL TOTAL

GRAND TOTAL

$8,608,000
$4,898,000

I $13,506,000 I



Woo .l,ssoo"

ORANGEWOOD AVENUE STORM DRAIN ALIGNMENT

(SEE PLATE 11·1)

TABLE 8D

Glendale Avenue Alignment with East Basin
Partial use (200 (:/s bypass) 01 West Basin

City of Glendale
11 .. R 1320 0,0038 2

AJoo 65th 10 Northern 27260 1131.0 71 113621 113571 1135.10 06 ok 1135.71 1136.21 1145 ok 14.0
12 .. U 1320 0,0036 2

Northern 67th to 65th 28560 11360 111 1141.41 114065 1140.65 -0.0 ok 1140.65 1141.41 1143 ok 7.0
13 " R 1320 0.0006 2

Northern 63rd to 65th 1320 11320 ., 1142.01 114146 1135.11 63 ok 1141.46 1142.01 1147 ok 15.0

Ma(lniflQ's "n"~ 0.013
SL.OPE NO. OF' PRH. GRADE LINE ElEV CHECK CONTROL CONTROL NATURAL CHECK DEPTH

STORM SEWER PIPE STATION PIPE REACH OF INVERT MANHOLES DESIGN HOL EOL GROUNO NAT GRND m
LINE STATION • DIA lENGTH REACH ElEV '" Q ENERGY HYDRAULIC D+INV I'J Ibl ELEVATION VS. EGL. INVERT

LOCATION (inl 'HI 1"'"1 IH' REACH (clsl +.2vel hd 10'
lenda e ve , nment

AFF eha OUllet 98th Ave. 0 10520 1060.00 1060,00 1060.00 1060.00 1067 ok 15,0
41 114 U 2100 0.0019 3

95 thAve 2100 1056.0 n, 1067.20 1065.95 106575 0.2 ok 1065.95 1067.20 1068 D'''. 12,0
42 ... ''''' U 8000 0,0034 12

83rd Ave Glendale 10100 1083.0 805 109450 1093.10 1092.28 08 ok 1093,10 1094.50 1095 b • 120.. .. U 2640 0.0036 4
83rd Ave Oran ewood 12740 1092,S 370 1102.47 1101,39 110022 12 ok 1101.39 1102.47 1106 ok 13,5

ran ewoo I nment 2640 0 1 4
79th Ave 15380 1097.5 :lOll 1110.54 1109,54 1104.70 48 ok 1109.54 1110.54- 1114 ok 16.5

• .. U 2640 0.0021 4
75th AIle 16020 1103.0 m 1116.79 111600 1110.16 58 ok 111600 1116.79 1121 ok 18,0

• .. U 2640 0.0019 4
71st Ave 20660 11080 m 1121,21 1120'64 111511 55 ok 1120.64 1121.21 1127 ok 190

7 7. U 2640 0,0036 _.4
~~12i4~. 1124-00- f--~ 2 6 112ii:ii""" -67th Ave 23300 11180 23S 1128,26

~~ 1127.48 1130 ok 12,0

• 72 R 660 00015 1
. 0-

66th Ave 23960 11190 171 1129,59 1128.96 1125.12 38 ok 1128.96 1129.59 1138 ok 19,0
Ali nment as Noted • 00 R 1320 0.0036 2
Alon 56th to Frier 25280 1124.0 108 1130.96 113064 1129,56 1.1 ok 1130.64 1130,96 1140 ok 16.0

10 80 U 660 00030 1
Alon Frier to Grand 25940 1126,0 10' 1132.48 113201 1131.09 09 ok 1132.01 1132.48 1142 ok 16.0

Note: R ~ Rural Section
U = Urban Section

STORM DRAIN SYSTEM
WITH CONTINGENCY

$74,718
257,022

COST

$162,304

11'28AM
PIPE PIPE
UNIT COST

PRICE

• •
345 725468

312 2496894

252 565911

19' 523 1

229 604577

229 604577

175 460714

132 87;53

121 159725

132 87258

TOTAL $6,416.187
40 % sa,982,661

I----g;--' 120175

119 156860

83 109841

TOTAL $386,876
40 % $541,527

r 132 k'?1
TOTAL $248.554

40 % $347,976

"
UNIT COST

$3

15.0

24,906

UNIT

60,768

STORM DRAIN SYSTEM
WITH CONTINGENCY

DESCRiPTION ITEM
Glendale Ave to linin SF

1136.61 1137.16 1145 ok

STORM DRAIN SYSTEM
WITH CONTINGENCY

COST OF MODIFYING AFF OUTFALL CHANNEL

Bethan Home Roaa Excav CY
AF HANNEL MODfFI An TOTAL

ok1.51135,11113661113716

COSTS OF STORM DRAIN RIGhT OF WAY PURCHASE

DESCRIPTION AREA SF UNIT COST COST

FrierQr. 651h Ave Ie 66tll Ave 9.900 $1.03 $~
66lh Ave-Frierlo Orangewoo 19,800 $1.03 $20,453
66lhAve·NorthemloF'rierOr -26,400 $1.03 $27,271

3
1130.0

0,0021

COST

$2.199,600
$1,950,000

1880

$3

UN/TeoST
556,400

u••

UNIT
39

650,000cv

1880

ITEM
LAND

Grand Ave 63rd to 65th

ADOT Grand Aven'ue

BASIN EXCAVATION

REVISED COSTS OF EAST BASIN:

DESCRJPTlON
39 AC -+-1- BASIN

BASIN TOTAL $4,149,600 RIGHT OF WA Y TOTAL $S7,951

COST OF WEST BASIN PER PURCHASE PRJCE:

(a) This column depicts tho dirtforonce belwaen Ihe calculated hydraulic grade & tho elevation of (lop of pipa .. 0.2 v~212g)

(b) If HGL is significantly lower lhan the lop of pipe elevation, open channel now may exist, "ocr' statemunt lhen appears htlre
(c) If nalural ground is less Ihan1,5 feet above EGl. "pb" statement appears here
(d) At these Iocalions. pipe was d..s!gnod wilh HGl ii minimum of one fOOl below rlalural 9,OUI10

DESCRIPTION

24AC BASIN
BASIN EXCAVATION

BASIN TOTAL

UNIT COST

$42,253
$3

COST

$101,406
$68,220

$170,000 ~~S~T~O~R~M~O~RA~/N~W.~"'~O~N~T~/~N~G~E~N~C~/E~S~,=- ~~'~'~'i'~72~'!DOO~._. ~ ~__~_ BASIN, RIW AND AFF CHANNEL TOTAL $4,635, 0

GRAND TOTAL I $14,507,000 I



NORTHERN/ORANGEWOOD STORM DRAIN PROJECT
©(Q)~©~~lr#[R1(Q)(LJJlr~~@l ©lr(LJJ[Q)W

Contract FCD 94-12

LEGEND

--- Future Outfall Channel

=== Storm Drain Pipe

Existing

--- Storm Drain Pipe

AFF Outlet Channel

NOTE: See Pertinent Table II for
Pipe #'s, Sizes and Flows..

I

44

Proposed

Detention/Surge Basin

Butler Drive Storm Drain Pipe #

Northern Avenue Storm Drain Pipe #

Glendale Avenue Storm Drain Pipe #

Y2 Mile

SELECTED ALIGNMENTS

BUTLER AVENUE, NORTHERN AVENUE AND

GLENDALE AVENUE ALIGNMENTS

Wood, Patel & Associates, Inc.

PLATE 11-3A


