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1.0 Introduction 

Coe & Van Loo Consultants, Inc. (CVL) has been contracted by the Flood Control 
District of Maricopa County (District) for Phase 1 of the Maryvale Flooding Mitigation 
Project. Phase 1, the Pre-Design Phase, involves the preparation of a report that will 
include a hydrology study , an engineering analysis, and a feasibility study for two 
flooding locations adjacent to the Grand Canal within the City of Phoenix (City) 
(Plate 1). One is located at 64th Drive and Sunset Drive (Area A) and the other at 47th 
Drive and Crittenden Lane (Area B). Details of the project tasks are described in the 
contract agreement "Scope of Work." 

These two specific flooding locations adjacent to the Grand Canal have been identified 
from known past flooding events. In addition , past flooding reports and discussions with 
City streets maintenance staff indicate that flooding has also resulted from overflow in 
the canal following breaching of the banks by local residents. The hydrologic modeling 
phase of this study has confirmed that the two problem areas would be significantly 
impacted by a 100-year flood event. 

The purpose of this report is to document the results of the alternatives investigation 
phase of this contract. This phase is intended to evaluate multiple flooding mitigation 
alternatives based on cost effectiveness and engineering judgments and to make a 
recommendation of a preferred alternative for each location. The report provides a 
description of the preliminary alternatives and a preliminary order of magnitude cost 
estimate for each . The preferred alternative for each location will be identified during 
discussions with District staff. 

2.0 Study Procedure 

The alternatives evaluation stage began with a "brainstorming" session between District 
and CVL staff. Initially numerous alternatives were conceived . As further discussions 
with District and City staff were held, these alternatives were revised and developed into 
four alternatives for Area A and ten alternatives for Area B. 

The following procedure was used to evaluate each of the alternatives for each location: 

• Identify major flooding sources. 

• Identify site constraints. 

• Identify existing drainage features and opportunities. 

• Develop preliminary conceptual costs. 

• Identify pros and cons for each alternative. 
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3.0 Cost Estimates 

While it is necessary to consider and evaluate many different factors when comparing 
each of the alternatives, the overall cost of each can be of primary importance. These 
preliminary cost estimates, which are based on both construction and land acquisition 
costs, can only be used for comparison purposes. Land acquisition costs include 
relocation costs, where applicable. Utility relocation costs have not been included at this 
time Since they cannot be readily identified at this stage of the study and they are a 
common element to most alternatives. 

A summary of Alternative Preliminary Costs is included in Table 3.1. Cost estimates 
for individual alternatives are in Appendix I. 

• Construction Costs 

A tabulation of unit prices was prepared based upon bid prices for past public 
works projects . In establishing these unit prices, consideration was given to the 
magnitude of the project and any economies of scale that might be anticipated. 

• Land Costs 

Private land acquisition costs were computed by District staff based on current 
County Assessor's maps and ownership sheets. For those aspects of the 
alternatives which lie within publicly held property, no land acquisition costs were 
assumed. 

4.0 Design Elements 

The following types of flood control facilities were given consideration in the preparation 
of alternatives. In order to provide a common basis for comparisons, and to provide the 
level of protection desired by the District, all elements were evaluated for a 100-year, 
6-hour design storm. Alternatives may consist of one or more of the following features: 

• Open Channels. 

• Detention Facilities. 

• Closed Conduit. 

• Non-Structural 
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5.0 Alternatives 

Each alternative and its preliminary cost estimate are included in Appendix I. A list of 
pros and cons for each is included in Table 5 .1. Alternatives beginning with A 
correspond to problem area A and alternatives beginning with B correspond to problem 
area B. Alternatives A-4-1, A-4-2, A-5, B-7, and B-10 may require more storm drain 
laterals than those indicated. For this analysis, only the main drainage structures were 
considered. 

• Alternatives A-1 and B-1 

Buy all existing properties which are subject to flooding and have had repetitive 
losses. FEMA has a fund which might help finance this option. 

• Alternatives A-2 and B-2 

Floodproof existing homes that are subject to flooding. Floodproofing might 
include some sort of permanent storm wall. Sandbags are not an option because 
of the need for human intervention. 

• Alternative B-3 

Construct a detention basin on the upstream end of the Grand Canal. A side weir 
could be used to divert flood flows into the basin, thus leaving the excess capacity 
in the canal to convey flood flows contributed by downstream neighborhoods. 

• Alternative A-4-1 and -2 

Construct a detention basin within the Maryvale Municipal Golf Course to 
intercept the floodwaters that reach area A. Storage volume is estimated at 165 
acre-feet for Alternative A-4-1 and 229 acre-feet for Alternative A-4-2. 
Alternative A-4-1 allows low flows to bypass the basin and drains the basin to the 
67th Avenue storm drain. Alternative A-4-2 does not bypass the basin and drains 
the basin to the 59th A venue storm drain . A storm drain collection system along 
Indian School Road and 59th Avenue is included in both alternatives . 

• Alternative B-4 

Construct a channel along the north side of the Grand Canal to intercept runoff. 
Construct a downstream channel or storm drain south to the I-10 freeway 
channel. 

• Alternative A-5 

Construct a 274 acre-foot detention basin southwest of Indian School and 63rd 
A venue. Construct a storm drain collection system along Indian School Road to 
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intercept runoff from the north and divert it to the basin. Outlet the basin either 
to the 67th A venue or 59th A venue storm drains. 

• Alternatives B-5 and B-6 

Construct a drainage channel along the north side of the Grand Canal which 
outlets into a retention basin within an undeveloped industrial park on the north 
side of the canal between 51st and 55th Avenues. Alternative B-5 includes a 192 
acre-foot retention basin with a 24-inch bleed-off pipe into the 51st Avenue storm 
drain. Alternative B-6 includes a 119 acre-foot retention basin with a 72-inch 
bleed-off pipe into the 51st Avenue storm drain. 

• Alternative B-7 

Construct a storm drain collection system along Indian School Road and southerly 
along 51st Avenue. Low flows remain in the 51st Avenue storm drain while 
larger flows are diverted into a 157 acre-foot detention basin in the undeveloped 
industrial park mentioned in Alternatives B-5 and B-6. The basin would drain 
into the 51st Avenue storm drain. 

• Alternative B-8 

Construct a linear detention basin on the north side of the Grand Canal. This 
basin would: 1) Remove the first row of houses adjacent to the canal, 2) Remove 
the first row of houses , Crittenden Lane, and the second row of houses , or 3) lie 
on the north side of a relocated section of the Grand Canal. 

• Alternative B-9 

Construct a detention basin on the southwest corner of Camelback A venue and 
43rd A venue to intercept flows that cross Grand A venue in the 60-inch storm 
drain. The basin would outlet to the 43rd Avenue storm drain. 

• Alternative B-1 0 

Construct a detention basin in Maryview Park, south of the canal near 55th 
A venue. Construct an interceptor channel or storm drain along the north side of 
the Grand Canal. Bleed off the basin into the 59th Avenue storm drain. 

One additional alternative is to do nothing at this time and to address individual flooding 
problems as they arise. 
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APPENDIX I 
ALTERNATIVE COST ESTIMATES 



29-Sep-95 Q:\950024\HYDRO\LOTUS'ALTA1 

MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE A1 

litem No.ll Ca~acity II Facilities Descri~tion & Location II Quantity II Unit II Unit Cost ($)11 Cost($) 

1 House Demolition 71 

Landscape Restoration 15 

Subtotal 
Engineering & Contingencies @ 40% 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 

EA 5,000 

AC 40,000 

$355,000 

$1 ,500,000 

$1,855,000 
$742,000 

$5,760,000 
$1 '152,000 

$9,509,000 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 

Coe & Van Lao Consultants , Inc. 

I 



29-Sep-95 Q:\950024\HYDRO\LOTUS\ALTB1 

MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE 81 

l item No.I! Ca~acity II Facilities Descri~tion & Location II Quantity II Unit II Unit Cost ($}11 Cost($} 

1 House Demolition 77 

Landscape Restoration 12 

Subtotal 
Engineering & Contingencies @ 40% 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 

EA 5,000 

AC 40,000 

$385,000 

$480,000 

$865,000 
$346,000 

$4,188,000 
$837,600 

!§.,236,600 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 

Coe & Van Loa Consultants, Inc. 

I 



29-Sep-95 Q:\950024\HYDRO\LOTUS\AL TB3 

MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE 83 

litem No.ll Ca~acity II Facilities D_escri~tion & Location II Quantity II Unit II Unit Cost {$}11 Cost{$} 

1 165 AF Detention Basin Excavation 266,000 

72" Detention Basin Storm Drain Outlet 500 

Concrete Spi llway 1 

Subtotal 
Engineering & Contingencies@ 40% 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 

CY $3.00 

LF $175.00 

EA 20,000 

$798,000 

$87,500 

$20,000 

$905,500 
$362,200 

$6,400,000 
$1 ,280,000 

$8,947,700 

Note: These cost estimates have been developed as a part of a prel iminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 

Coe & Van Leo Consultants , Inc. 

I 



29-Sep-95 Q:\950024\HYDRO\LOTUS\AL Ta41 

MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE A4-1 

l item No.ll CaQacity II Facil ities DescriQtion & Location II Quantity II Unit II Unit Cost ($)11 Cost ($) 

1 165 AF Detention Basin Excavation 266,000 

24" RGRCP 4,000 

108" RGRCP 8,400 

114" RGRCP 1,200 

144" RGRCP 3,000 

40AC Golf Course Restoration 40 

I 
Subtotal 
Engineering & Contingencies @ 40% 

Land Acquis ition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 

CY $3.00 

LF $60.00 

LF $295.00 

LF $305.00 

LF $365.00 

AC $80,000.00 

$798,000 

$240,000 

$2,478,000 

$366,000 

$1,095,000 

$3,200,000 

$8,177,000 
$3,270,800 

$0 
$0 

$11,447, 800 

Note: These cost estimates have been developed as a part of a prel iminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 

Coe & Van Loo Consultants, Inc. 

I 



29-Sep-95 Q:\950024\HYDRO\LOTUS\ALTA42 

MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE A4-2 

litem No.ll Ca~acit~ II Facilities Descri~tion & Location II Quantit~ II Unit II Unit Cost ($}11 Cost($} 

1 229AF Detention Basin Excavation 370,000 

24" RGRCP 4,000 

42" RGRCP 1,400 

54" RGRCP 1,400 

66" RGRCP 1,000 

72" RGRCP 3,300 

108" RGRCP 1,200 

114" RGRCP 1,200 

126" RGRCP 1,700 

144" RGRCP 3,000 

Golf Course Restoration 55 

Subtotal 
Engineering & Contingencies @ 40% 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 

CY $3.00 

LF $60.00 

LF $105.00 

LF $125.00 

LF $140.00 

LF $160.00 

LF $305.00 

LF $305.00 

LF $325.00 

LF $365.00 

AC $80,000.00 

$1 '110,000 

$240,000 

$147,000 

$175,000 

$140,000 

$528,000 

$366,000 

$366,000 

$552,500 

$1 ,095,000 

$4,400,000 

$9,119,500 
$3,647,800 

$0 
$0 

$12,767,300 

Note: These cost estimates have been developed as a part of a prelim inary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 

Coe & Van Lao Consultants , Inc. 

I 



29-Sep-95 Q:\950024\HYDRO\LOTUS\ALTBS 

MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE 85 

!Item No.I! Ca~acity II Facilities Descri~t ion & Location II Quantity II Unit II Unit Cost ($)1! Cost($) 

1 192 AF Detention Basin Excavation 310,000 
at Grand Canal & 53rd Ave. 

Channel Excavation 33,000 

Concrete Channel Paving (6" thk) 5,600 

24" RGRCP 11,000 

Demolition 77 

Fencing & Screening 4,900 

I 

Subtotal 
Engineering & Contingencies @ 40% 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 

CY $3.00 

CY $3.00 

CY $280.00 

LF $55.00 

EA $5,000.00 

LF $26.00 

$930,000 

$99,000 

$1,568,000 

$605,000 

$385,000 

$127,400 

$3,714,400 
$1,485,760 

$7,421 ,000 
$1 ,484,200 

$14,105,360 

Note: These cost estimates have been developed as a part of a prel iminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 

Coe & Van Loo Consultants , Inc. 

I 
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MARYVALE FLOODING MITIGATION PROJECT 
AL TEA NATIVE 86 

l item No.!l Ca~acit~ II Facil ities Descri ~tion & Location II Quantit~ II Unit II Unit Cost {$)11 Cost{$) 

1 119AF Detention Basin Excavation 192,000 
at Grand Canal & 53rd Ave. 

Channel Excavation 33,000 

Concrete Channel Paving (6" thk) 5,600 

72" RGRCP 11 ,000 

Demolition 77 

Fencing & Screening 4,600 

Subtotal 
Engineering & Contingencies @ 40% 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 

CY $3.00 

CY $3.00 

CY $280.00 

LF $160.00 

EA $ 5 ,000.00 

LF $26.00 

$576,000 

$99,000 

$1 ,568,000 

$1 ,760,000 

$385,000 

$119,600 

$4,507,600 
$1 ,803,040 

$4,188,000 
$837,600 

$11 ,336,240 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 

Coe & Van Loa Consultants , Inc. 

I 
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MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE 87 

l item No.I! Ca~acity II Facilities Descri~tion & Location II Quantity II Unit II Unit Cost ($lll Cost($) 

157 AF Detention Basin Excavation 253,000 

30" RGRCP 5,000 

54" RGRCP 3,000 

66" RGRCP 500 

72" RGRCP 800 

78" RGRCP 3,000 

84" RGRCP 500 

90" RGRCP 800 

11'RGRCP 2,000 

12' RGRCP 3,000 

3-10'x8' esc 2,500 

4-9'x8' esc 3,500 

Fencing & Screening 4,400 
Subtotal 
Engineering & Contingencies @ 40% 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 

CY $3.00 

LF $75.00 

LF $125.00 

LF $140.00 

LF $160.00 

LF $215.00 

LF $255.00 

LF $285.00 

LF $345.00 

LF $365.00 

LF $985.60 

LF $1,131.60 

LF $26.00 

$759,000 

$375,000 

$375,000 

$70,000 

$128,000 

$645,000 

$127,500 

$228,000 

$690,000 

$1 ,095,000 

$2,464,000 

$3,960,600 

$114,400 
$11,031,500 

$4,412,600 

$3,232,500 
$646,500 

$19,323,100 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 

Coe & Van Loo Consultants , Inc. 

I 
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MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE 8-8 

litem No.ll Ca~acity II Facilities Descri~tion & Location II Quantity II Unit II Unit Cost ($lll Cost($) 

160AF Detention Basin Alon_g Grand Canal 258,000 

Demolition 77 

Landscape Restoration 12 

72" RGRCP Storm Drain Outfall 500 

I 

Subtotal 
Engineering & Contingencies @ 40% 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 

CY $3.00 

EA $5,000.00 

AC $40,000.00 

LF $175.00 

$774,000 

$385,000 

$480,000 

$87,500 

$1,726,500 
$690,600 

$8,400,000 
$1,680,000 

$12,497,100 

Note: These cost estimates have been developed as a part of a prel iminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 

Coe & Van Lao Consultants , Inc. 

I 
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MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE B-9 

litem No.ll CaRacit~ II Facilities DescriRtion & Location II Quantity] Unit II Unit Cost ($}11 Cost($} 

350AF Detention Basin Excavation 565,000 

72" RGRCP 500 

Fencing & Screening 6,300 

Subtotal 
Engineering & Contingencies @ 40% 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 

CY $3.00 

LF $175.00 

LF $26.00 

$1 ,695,000 

$87,500 

$163,800 

$1,946,300 
$778,520 

$3,970,000 
$794,000 

$7,488,820 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 

Coe & Van Loa Consultants , Inc. 

I 
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MARYVALE FLOODING MITIGATION PROJECT 
ALTERNATIVE 8-10 

l item No.I! Ca~acity II Facilities Descri~tion & Location II Quantity II Unit II Unit Cost ($lll Cost($) 

157 AF Detention Basin in Maryview Park 253,000 

Channel Excavation 22,000 

4-1 O'x8' esc 2,600 

Concrete B.P. _(6" thick) 3,800 

Demolition 39 

Park Restoration 40 

Subtotal 
Engineering & Contingencies @ 40% 

Land Acquisition 
Surveying & Other Acquisition Costs @ 20% 

TOTAL PROJECT BUDGET 

CY $3.00 

CY $3.00 

LF $986.00 

CY $280.00 

EA $5,000.00 

AC $80,000.00 

$759,000 

$66,000 

$2,563,600 

$1 ,064,000 

$195,000 

$3,200,000 

$7,847,600 
$3,139,040 

$2,094,000 
$418,800 

$13,499,440 

Note: These cost estimates have been developed as a part of a preliminary submittal dated 9/29/95 
Estimates are provided for the purposes of comparison only and are not intended to reflect an 
engineering estimate of the final construction cost. All costs are based upon a 1995 datum. 

Coe & Van Loa Consultants , Inc. 

I 
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PLATE 2 
FLOODING PROBLEM AREAS 
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