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November 4, 2014 

Ms. Bobbie Ohler, Project Manager 

Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: McMicken Dam Outlet Channel Project 
Value Analysis Study-Final VA Report 

Dear Bobbie: 

Transmitted herewith is the electronic version of the Final Value Analysis Study Report for the above 
referenced project. 

The team appreciates your assistance and cooperation as well as that from the design team personnel and all 
other stakeholders. Should you have any questions please telephone me at (602) 493-1947. 

Sincerely, 

RHA, LLC. 

Renee L. Hoekstra, CVS 
Managing Partner 

2255 N 44th Street, Suite 170, Phoenix, AZ 85008 
(602) 493-1947 (800) 480-1401 (602) 275-2972 Fax 
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Value Analysis Study 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Executive Summary 

Background 

A Value Analysis (VA) study was conducted for the Flood Control District of Maricopa County (District) 
McMicken Dam Outlet Channel Project on October 14-16, 2014 at District offices for the project described 
below. 

Project Goals 

Overall project goals were discussed in order to educate the VA study team on the important elements 
within the project. They include the following: 

• Reduce cost 
• Integrate aesthetics 

Workshop Objectives 

In addition, workshop objectives were identified at the start of the workshop which included: 

• Optimize channel configuration 
• Determine potential uses for the excess dirt 
• Explore alternative treatments at the outlet/east end of the channel 
• Explore options for design of the west end of the channel 
• Consider aesthetic treatments related to the north and south buffer areas 
• Preserve vegetation 
• Provide input on appropriate hydrology for different elements of the channel 

Project Description 

The McMicken Dam Project was constructed by the U.S. Anny Corps of Engineers (USACOE) in 1954 and 
1955 to protect Luke Air Force Base, Litchfield Park Naval Air Facility, and agricultural activities in the 
area from flooding. The McMicken Dam Project is now owned, operated and maintained by the Flood 
Control District of Maricopa County (District) and currently provides flood protection for significant 
portions of the cities of Surprise, El Mirage, Sun City Grand, and Litchfield Park, as well as unincorporated 
areas of Maricopa County. Critical public infrastructure such as hospitals, schools, police and fire stations, 
freeways and other public roadways, railroads and canals such as Beardsley Canal also benefit from the 
flood protection provided by the McMicken Dam Project. The ability of the McMicken Dam Project to 
maintain the current level of protection in the long-term for the benefit of the public in an increasingly 
urbanized environment is in question due to significant concerns regarding aging infrastructure, land 
subsidence, earth fissuring, urbanization encroachment and current dam safety standards. These issues have 
led the District to determine that an overall rehabilitation of the dam and outlet channel is required. 

The primary project goals as defined by the District are to prepare a design for the Outlet Channel that will 
mitigate current deficiencies, lower risk, and meet District requirements for flood protection, for the 100-
year flood. A secondary project goal is to identify landscaping, aesthetics, and multi-use opportunities 
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Value Analysis Study 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

within the project area that are compatible with the safe and proper function, operation, and maintenance of 
the McMicken Dam Outlet Channel. 

An Alternatives Analysis was conducted by URS Corporation (completed September 2014) which looked at 
four alternatives for replacement of the existing channel, two levee options and two incised channel options. 
Alternative 4, an incised channel option was recommended from the Alternatives Analysis and approved by 
FCD management. An in-house team further revised the recommended alternative, and the current concept 
is for the new channel to be north of the W AP A power lines; then the channel will move south to be adjacent 
to the levee east of the location that the W AP A power lines leave the area. The distance from toe of levee to 
start of channel excavation for this eastern reach has not been determined (0 feet to 100 feet buffer area was 
discussed) . 

The western-most reach of the channel is constrained by the W APA power lines and utilities within the City 
of Surprise access road. This reach, with a minimal bed excavation, is common to all four design 
alternatives. The goal for this reach is to avoid a FEMA levee condition, if possible, and accommodate the 
higher design flows including the 1 00-year flows. The channel is to convey 4800 cfs from the dam and the 
1 00-year flood from the north. These flows are not considered to be additive since it is highly unlikely they 
would occur at the same time. 

Landscape/aesthetics should be considered as an important component of the design. The buffer area to the 
south is undetennined; the buffer area to the north has been proposed to be 1 00 feet. The buffer area to the 
north will include the Operations and Maintenance road, plus the Maricopa Trail. 

Description of the Study 

The study was conducted in accordance with the SAVE International® Value Methodology, found in the 
support data section of this report. The VA team consisted of the Flood Control District of Maricopa County 
project manager, staff from different departments, and design consultant Gannett Fleming who provided 
expertise in related disciplines. 

The summary of alternatives is found in the study results section of this report. This summarizes the ideas 
brainstormed and developed during the study, indicating the areas of opportunity for improving the value, 
performance or functions of the project. A complete list of all of the ideas is located in the Support Data 
section of this report. 

Summary of Results 

The VA team brainstormed 58 ideas. Of those, 14 ideas were identified for further development into VA 
proposals, including cost impacts. For alternatives development, the VA team broke into three teams as 
follows: 

• Team I: Frank Brown, Mike Stanley, Harry Cooper, Richard Waskowsky 
• Team 2: Valerie Swick, Nasir Raza, Shimin Li, Mike Duncan 
• Team 3: Gary Wesch, Gary Shapiro, Bing Zhao, Bobbie Ohler 

These team members may be consulted for additional information. 

The description and further discussion of these alternatives are included in the study results section of this 
report. The content of the VA report evaluates the alternatives developed and the cost impact, as necessary. 
The ideas developed are listed under the functions: Drain Dam (Hydrology and Hydraulics), Manage 

2 
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Erosion/Deposition, and Miscellaneous. The costs shown in parenthesis represent an additional cost to the 
project. Those shown as positive numbers represent a savings. During the alternatives development, three 
of the alternatives were dropped by the VA team from further consideration. The VA team had limited time 
and resources to evaluate the alternative ideas. It is important that the District and its design consultant 
further vet the ideas that have been suggested for further consideration by performing more technical, cost 
and other appropriate analyses. The Alternatives were fonnally developed by the three teams as shown 
above, however, all VA team members reviewed each Alternative and provided additional comments and 
information as necessary. The team that developed the Alternative is shown to the left of each Alternative in 
the table below. 

Team 
Initial Cost 

T otal Life 
No. 

No. Descr iption Savings I O&M 
Cycle Cost 

(Add) 

DD Drain Dam (Hydrology & Hydraulics) 

3 
DD-

Reduce bed slope to 0.10% $1,218,968 $1,218,968 
01 

DD-
Move the eastern half of the 

2 
04 

channel next to the Loop 303 (all ($6,425,000) ($6,425,000) 
flows) 

3 
DD- Use concrete at the outlet in lieu of 

$44,592 $44,592 
05 the curve 

3 
DD- Use boulders to dissipate energy at 

$353 ,592 $353,592 
06 the outlet in lieu of the curve 

3 
DD- Use a drop structure at the outlet in 

$292,592 $292,592 
07 lieu of the curve 

DD-
Vary the channel cross-section to 

3 
12 

protect existing trees - use a low $932,000 $932,000 
flow channel 

1 
DD- Dispose of spoil north of the 

NOTCOSTED 
13 channel for future building pads 

Buy the ranch on the west end to 

2 
DD- use the existing area as a basin to 

DROPPED 
15 reduce flows - remove levee at the 

west end 

1 
DD- Use basins on the north end to 

$2,024,659 $2,024,659 
16 reduce flows for tributaries 

2 
DD- Install a supplemental channel 

($3,887,360) ($3,887,360) 
17 along Loop 303 

DD-
Start Alternative 4 immediately 

2 
26 

after the road to eliminate possible DROPPED 
levee conditions 

ME Manage Erosion/Deposition 

1 
ME-

Use rock mulch for side slopes ($1,877,336) ($ 1,877,336) 
03 

1 
ME- Provide buffer areas to 

DROPPED 
06 accommodate lateral migration 

3 
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Value Analysis Study 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Description 

Miscellaneous 
Define the 80-foot buffer zone on 
the south side I 

Initial Cost 
Savings I 

(Add) 

($196,000) 1 

O&M 

I 

Total Life 
Cycle Cost 

($1 96,000) 

Additionally, the VA team identified 26 Design Suggestions (DS). These are recommendations to 
the design team and District and have not been developed further in this report. The District and 
the design team should review each of these to determine if they should be included in the design. 
The Design Suggestions are listed below: 

No. Description Score 

DD Drain Dam (Hydrology & Hydraulics) 
DD- 11 Use vegetation as channel liner in lieu of earth DS 

DD-14 Reduce design flows DS 

DD-18 Design a more sinuous approach to the channel to reduce flows DS 

DD-19 Create a sinuous low flow channel DS 

DD-24 Use FL0-2D analysis to reduce flow DS 

DD-30 Use a range of Manning's roughness N-values DS 

ME Manage Erosion/Deposition 

ME-01 
Utilize bio-engineering erosion control techniques (ECT) for site stability 

DS 
-long term 

ME-05 Use bio-engineering for outlets - use natural approaches DS 

ME-08 Use natural existing cemented material for erosion protection DS 

ME-09 Use gabions with existing (natural) materials DS 

ME-10 Change slopes to 8:1 in lieu of 4:1 DS 

ME-11 Use vegetation on side slopes DS 

ME-12 Salvage existing trees and use for landscape DS 

ME-13 Use Beardsley Canal or WWTP for irrigation of vegetation DS 

M Miscellaneous 
M-02 Breach and regrade levee DS 

M-04 Use the outlet wash as a natural corridor for the community DS 

M-05 Evaluate how the stockpile areas will be established to ensure future use DS 

M-06 Ensure that the gas line location is properly identified DS 

M-07 Ensure all elements are adequately covered for power lines DS 

M-08 Consider construction areas adequately (access, laydown, etc.) DS 

M-09 More soil borings to be in the centerline of the work related to conditions DS 

M-10 Complete soil tests during design for vegetation uses DS 
4 
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M-11 

M-12 

M-13 

M-14 

Value Analysis Study 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Description 

Use CMAR delivery 

Accommodate wildlife corridor 

Provide interim (during construction) stormwater management 
information in the specials 

Analyze the hydrology and hydraulics between the Beardsley Canal and 
the channel 

Score 

DS 

DS 

DS 

DS 

Details of the VA alternatives can be found in the VA Workbooks section of this report. A 
presentation of the VA study recommendations and findings was given to Flood Control District of 
Maricopa County management team on October 16, 2014. 

VA Study Team 

Bobbie Ohler, FCDMC- Project Manager 
Nasir Raza, Gannett Fleming- Designer 
Valerie Swick, FCDMC 
Mike Duncan, FCDMC 
Gary Wesch, FCDMC 
Richard Waskowsky, FCDMC 
Harry Cooper, FCDMC 
Frank Brown, FCDMC 
Shimin Li, FCDMC 
Mike Stanley, FCDMC 
Gary Shapiro, FCDMC 
Bing Zhao, FCDMC 
Renee Hoekstra, CVS, RHA, LLC - VA Team Leader 
Patrice Miller, A VS, RHA, LLC- Assistant VA Team Leader 

5 
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Study Results 

Introduction 

Value Analysis Study 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

The VA team developed 14 ideas as full alternatives. Descriptions of the completed alternatives immediately 
follow this page. The alternatives were developed and include, as needed, the following information: 

Original Concept 
Alternative Concept 
Advantages and Disadvantages of the Proposed Alternative 
Discussion I Justification 
Implementation Considerations 
Drawings for Baseline and Proposed Conditions 

The following pages comprise the Workbooks that were completed for those ideas that were evaluated and 
selected from the Creative Idea list for further development. The full Creative Idea list can be found in the 
Support Data section of this report. 

Selection of Ideas 

The selection of ideas was completed in a two-step process. The first step was to identify those 
ideas that were the following: 

DS = Design Suggestions (No Workbook Completed) - these are defmed as 
additional comments to the project team for consideration in the design. 
FF =Fatal Flaw- these alternatives are defined as not implementable. 
OS = Out of Scope - these alternatives are defined as ideas that are not included in 
this scope of work. 
ABC = Already Being Considered - these alternatives are defined as ideas that are 
currently being considered in the design approach. 

The second step in the idea selection process was for the VA team to work upon a value index 
technique using the project goals, performance attributes and the workshop goals as a guide to rank 
the ideas that each VA team member thought provided the best value for the project. The complete 
discussion of the evaluation criteria is included in the Support Data section of this report. 

6 
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VALUE ENGINEERING PROPOSAL DD-01 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

TITLE: Reduce bed slope to 0.10% 

FUNCTION: Drain Dam 

BASELINE ASSUMPTION: 
Current design uses an invert bed slope of 0.12%. 

PROPOSED ALTERNATIVE: 
Use an invert bed slope of 0.10% and eliminate the curve between stations 300+00 and 325+00. 

BENEFITS RISKS/CHALLENGES 

• Eliminates the curve reducing the channel length by • Results in hydraulic drop at outlet to the wash 
500ft. needs approval by FCDMC engineering 

• Results in reduced excavation quantity • 

• Results in reduced excavation into "hard dig" • 
caliche 

• Reduces erosion potential • 

• • 

• • 

• • 

• • 
COST SUMMARY Initial Costs O&M Costs Total Life Cycle Cost 

BASELINE ASSUMPTION: $ 9,365, 196 $ - $ 9,365,196 

PROPOSED ALTERNATIVE : $ 8, 146,228 $ - $ 8, 146,228 
TOTAL (Baseline less P roposed) $ 1,21 8,968 $ - $ 1,218,968 

SAVINGS 

7 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-01 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Reduce bed slope to 0.10% 

DISCUSSION/JUSTIFICATION: 
Alternative 3/4 hybrid design uses a 0.12% bed slope. Excavation depths range from 10 to over 12 feet deep, but 
normal depth required is only 6. 7 to 7.27 feet and a freeboard of 2 feet. Deeper excavation may require more "hard 
dig" into caliche layers at a higher cost. Alternative 3/4 hybrid uses a wide curve to confluence with the existing wash, 
extending the length of the channel 500 feet. A milder slope of 0.10% is, by experience, non-erosive for most soils and 
reduces scour and sediment transport issues. Hydraulic analysis indicates that the same channel geometry can be used 
with the same bottom widths, but slightly higher flow depths (8 feet instead of 7 feet) while reducing excavation 
quantities as well as potentially reducing "hard dig" quantities. The milder grade allows for use of a 4-foot hydraulic 
drop at the outlet to the wash to dissipate energy and momentum while turning the flows 90 degrees. 

IMPLEMENTATION CONSIDERATIONS: 
There will be a need to add aesthetic treatments to the hydraulic drop. 

8 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-01 
Flood Control District of Maricopa County 

McMicken Dam Outlet Channel Project 

Reduce bed slope to 0.1 0% 

DESIGN ELEMENT Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE 
Description % Unit Qty Unit Cost $ TOTAL$ Qty Unit Cost $ TOTAL$ 

Channel excavation CY 4.00 9,365,196 4.00 8,146,228 

9,365,1 96 8,146,228 

(BASELINE LESS PROPOSED) 1,218,968 

*Note: Costs are rounded to nearest thousand dollars. 
SAVINGS 

9 
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VALUE ENGINEERING PROPOSAL DD-01 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

TITLE: Reduce bed slope to 0.10% 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-01 
Flood Control District of M aricopa County 
McMicken Dam Outlet Channel Project 

Reduce bed slope to 0.1 0% 
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VALUE ENGINEERING PROPOSAL DD-01 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

TITLE: Reduce bed slope to 0. 10% 
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VALUE ENGINEERING PROPOSAL DD-04 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

TITLE: Move the eastern half of the channel next to the Loop 303 (all flows) 

FUNCTION: Drain Dam 

BASELINE ASSUMPTION: 
Excavation of Outlet Channel Alternative 4/3 hybrid is identified as north of the existing levee. 

PROPOSED ALTERNATIVE: 
At approximately Sta 215+00 of the Outlet Channel Alternative, change the alignment to the southeast heading 

towards Loop 303. At Loop 303, the Outlet Channel will head east parallel to Loop 303. 

BENEFITS RISKS/CHALLENGES 

• Improves land sales value • Purchase additional land north of Loop 303 

• • Cross the Transwestern Gas Line which will need 
to be lowered and encased as necessary; this is an 
additional cost 

• • New Outlet Channel longitudinal slope is 
increased/steepened which may require additional 
grade control structures 

• • 

• • 

• • 

• • 

• • 
COST SUMMARY Initial Costs O&M Costs Total Life Cycle Cost 

BASELINE ASSUMPTION: $ (3,007,000) $ - $ (3,007,000) 
PROPOSED ALTERNATIVE: $ 3,418,000 $ - $ 3,418,000 
TOTAL (Baseline less Proposed) $ (6,425,000) $ - $ (6,425,000) 

COST 

13 
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TITLE: 

FUNCTION: 

VALUE ENGINEERING PROPOSAL DD-04 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Move the eastern half of the channel next to the Loop 303 (all flows) 

Drain Dam 

DISCUSSION/JUSTIFICATION: 
By moving the Outlet Channel south towards Loop 303, there is a possibility to provided continuous saleable property 
north of the realigned channel, which also releases more excess land of greater value for sale. The additional cost for 
purchasing land and crossing the Trans western Gas line offsets the release of excess land. The net cost for the proposed 
alternative is more than the cost for the current Alternative 4/3 hybrid Alignment Outlet Channel, as noted on the 
detai led cost sheet. In order to rev iew this further, there is a need to determine footprint of the Loop 303/El Mirage Rd 
traffic interchange. We have assumed current channel geometry. However the ground is lower to the south therefore 
channel geometry would need to reevaluated. 

Based on above discussion, the proposed alternative is not recommended for further consideration. 

IMPLEMENTATION CON SID ERA TIONS: 
None apparent. 

14 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-04 
Flood C ontrol District of M aricopa County 

McMicken Dam Outlet Channel Project 

Move the eastern half of the channel next to the Loop 303 (al l flows) 

DESIGN ELEMENT Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE 
Description % Unit Qty Unit Cost $ TOTAL$ Qty Unit Cost $ TOTAL$ 

Original channel Sta 215-
338+00; New Channel Sta FT 12300 510.00 6,273,000 11 800 510.00 6,018,000 
215+00 

New land purchased between 
Loop 303 to existing outlet AC 123 40,000.00 4,920,000 
channel 

Transwestem Gas Line 
LS I 3,000,000.00 3,000,000 

Crossing 

Sell excess land over and 
above that sold for original AC 232 -40,000.00 -9,280,000 526 -20,000.00 -1 0,520,000 
Alternative 4 

-3,007,000 3,418,000 

(BASELINE LESS PROPOSED) (6,425,000) 

*Note: Costs are rounded to nearest thousand dollars. 
cos 1 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-04 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Move the eastern half of the channel next to the Loop 303 (all flows) 

II SKETCH OF PROPOSED ALTERNATIVE 
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TITLE: 

FUNCTION: 

VALUE ENGINEERING PROPOSAL DD-05 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Use concrete at the outlet in lieu of the curve 

Drain Dam 

BASELINE ASSUMPTION: 
The current curved outlet is to enter the wash at the appropriate radius and angle. 

PROPOSED ALTERNATIVE: 
Provide an outlet to the wash along the existing alignment, construct a concrete training structure and concrete wall 
to control flows entering the wash. 

BENEFITS RISKS/CHALLENGES 

• Reduces the channel length by approximately 500 • Requires that the momentum be dissipated to 
feet, reducing excavation costs achieve the 90 degree turn 

• • Aesthetics of the concrete training structure wi ll 
be required 

• • Public acceptance may be questionable 

• • 

• • 

• • 

• • 

• • 
COST SUMMARY Initial Costs O&M Costs Total Life Cycle Cost 

BASELINE ASSUMPTION: $ 9,365,196 $ - $ 9,365,196 
PROPOSED ALTERNATIVE : $ 9,320,604 $ - $ 9,320,604 
TOTAL (Baseline less Proposed) $ 44,592 $ - $ 44,592 

SAVINGS 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-05 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Use concrete at the outlet in lieu of the curve 

DISCUSSION/JUSTIFICATION: 
Alternative 3/4 hybrid uses a wide curve to confluence with the existing wash, extending the length of the channel 500 
feet. Aligning the channel parallel to the levee reduces the channel length 500 feet and reduces excavation costs. To 
turn the flows 90 degrees, it is recommended to use a concrete structure, such as multiple-vaned training walls on a 
concrete slab. 

IMPLEMENTATION CONSIDERATIONS: 
Need to avoid power towers. 
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TITLE: 

VAL UE ENGINEERING PROPOSAL DD-05 
Flood Control District of Maricopa County 

McMicken Dam O utlet Channel Project 

Use concrete at the outlet in lieu of the curve 

DESIGN ELEMENT Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE 

Description % Unit Qty Unit Cost $ TOTAL $ Qty Unit Cost $ TOTAL $ 

Channel excavation 9,365,196 8,872,604 

Concrete structure 448,000 

9,365,1 96 9,320,604 

(BASELINE LESS PROPOSED) 44,592 

*Note: Costs are rounded to nearest thousand dollars. 
S \ VJ N(1S 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-05 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Use concrete at the outlet in lieu of the curve 

II 

Bottom Width = 230 feet 
(Sta 233+00 to 328+00) 

SKETCH OF BASELINE 

aters of the US (Typ) 

' .... , --.. 

-270•00 -275+00 ·280+00 . 295+0() 

Existing Ground at Channel Reference Line 

Proposed Channel Bottom 

-270..00 -275-oOO .,.. ... -300.00 

'V"-.. : 
"" / .... _ 

...... ...... , 
:.r. 

~- / 
~.;. ............ 

-305+00 ·310..00 

.JOS-00 -310.00 -31S.OO 

II 
- ...... ..... 71 

..125•00 

Series of three 2 foot deep dro~ 
structures over 200 feet of Outl 
per Typical Section (Grouted R 

.,.,..., 
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TITLE: 

) feet 
+00) 

VALUE ENGINEERING PROPOSAL DD-05 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Use concrete at the outlet in lieu of the curve 

SKETCH OF PROPOSED ALTERNATIVE 

r- _ _ !- .J..! __ -- I 
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VALUE ENGINEERING PROPOSAL DD-06 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

TITLE: Use boulders to dissipate energy at the outlet in lieu of the curve 

FUNCTION: Drain Dam 

BASELINE ASSUMPTION: 
The current curved outlet is to enter the wash at the appropriate radius and angle. 

PROPOSED ALTERNATIVE: 
For the outlet to the wash along the existing alignment, construct a boulder field atop the riprap and gabion or 
riprap the opposite slope protection to control flows entering the wash. 

BENEFITS RISKS/CHALLENGES 

• Reduces the channel length by approximately 500 • Requires that the momentum and energy be 
feet, reducing excavation costs dissipated to achieve 90 degree tum 

• • El Mirage Wash needs some work 

• • Head losses are significant with potential of 
overflow and erosion if incoming channels do not 
come tangentially to confluence 

• • 

• • 

• • 

• • 

• • 
CO ST SUMMARY Initial Costs O&M Costs Total Life Cycle Cost 

BASELINE ASSUMPTION: $ 9,365,196 $ - $ 9,365,196 
PROPOSED ALTERNATIVE: $ 9,011 ,604 $ - $ 9,011,604 
TOTAL (Baseline less Proposed) $ 353,592 $ - $ 353,592 

SAVINGS 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-06 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Use boulders to dissipate energy at the outlet in lieu of the curve 

DISCUSSION/JUSTIFICATION: 
Alternative 3/4 hybrid uses a wide curve to confluence with the existing wash, extending the length of the channel 500 
feet. Aligning the channel parallel to the levee reduces the channel length 500 feet and reduces excavation costs. It is 
recommended that to turn the flows 90 degrees, use a large boulder fie ld set atop rip rap and a rip rap or gabion 
mattress at the opposite channel slope. 

IMPLEMENTATION CONSIDERATIONS: 
Need to avoid power towers. 
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VALUE ENGINEERING PROPOSAL DD-06 
Flood Control District of Maricopa County 

McMicken Dam Outlet Channel Project 

TITLE: Use boulders to dissipate energy at the outlet in lieu of the curve 

DESIGN ELEMENT Markup BASELINE ASSUMPTION 
Description % Unit Qty Unit Cost $ TOTAL$ 

Channel excavation CY 4.00 9,365,196 

Boulders 

D50 12-inch rip rap with filter 
fabric 

9,365,196 

PROPOSED ALTERNATIVE 
Qty Unit Cost $ TOTAL $ 

4.00 8,872,604 

12,000 

127,000 

9,011,604 

(BASELINE LESS PROPOSED) 353,592 

*Note: Costs are rounded to nearest thousand dollars. 
S \ Vl N(,S 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-06 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Use boulders to dissipate energy at the outlet in lieu of the curve 

II 

Bottom Width = 230 feet 
(Sta 233+00 to 328+00) 

SKETCH OF BASELINE 

aters of the US (Typ) 

... 
~.· 

...... , ...... 

·280 .. 00 -285•00 ..J15o{)() 

Existing Ground at Channel Reference Line 

II 

~ ~: 
(Typ) 

. ~. II 

~-II 

... ' f 
·~ ... ·.:..,;~~1 

....,. ..... I 'I ' ' 

· Riprap at Downstream End 
of Outfall Channel Grading 

Riprap at Downstream End, \----

of Outfall Channel Grading \ '. 

-----r-----=---- j -
·270+00 .,.,.oo -295•00 .JOOoOO _,,...., -315+00 .J2So00 ·335+00 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-06 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Use boulders to dissipate energy at the outlet in lieu of the curve 

II SKETCH OF PROPOSED ALTERNATIVE 

_.,_.,_.,_.,_..-.___.~ · 

1annel . · 
feet 
·00) 
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VALUE ENGINEERING PROPOSAL DD-07 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

TITLE: Use a drop structure at the outlet in lieu of the curve 

FUNCTION: Drain Dam 

BASELINE ASSUMPTION: 
The current curved outlet is to enter the wash at the appropriate radius and angle. 

PROPOSED ALTERNATIVE: 
For the outlet to the wash along existing alignment, construct a concrete drop structure and concrete wall to control 
flows entering the wash. 

BENEFITS RISKS/CHALLENGES 

• Reduces the channel length by approximately 500 • Requires that the momentum and energy be 
feet, reducing excavation costs dissipated to achieve 90 degree tum 

• • Aesthetics to the concrete structure is required 

• • Head losses are significant with a potential for 
overflow and erosion if incoming channels do not 
come tangentially into the confluence 

• • Additional cost for concrete drop structure and 
concrete wall 

• • 

• • 

• • 

• • 
COST SUMMARY Initial Costs O&M Costs Total Life Cycle Cost 

BASELINE ASSUMPTION: $ 9,365,196 $ - $ 9,365,196 
PROPOSED ALTERNATIVE: $ 9,072,604 $ - $ 9,072,604 
TOTAL (Baseline less Proposed) $ 292,592 $ - $ 292,592 

SAVINGS 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-07 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Use a drop structure at the outlet in lieu of the curve 

DISCUSSION/JUSTIFICATION: 
The basel ine adds a curve to the existing channel to approach the wash with an acceptable rad ius and angle. This 
proposal replaces the curve with a concrete drop structure. 

IMPLEMENTATION CON SID ERA TIONS: 
Need to avoid electrical power towers. 
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VALUE ENGINEERING PROPOSAL DD-07 
Flood Control District of Maricopa County 

M cMicken Dam Outlet Channel Project 

TITLE: Use a drop structure at the outlet in lieu of the curve 

DESIGN ELEMENT Markup BASELINE ASSUMPTION 

Description % Unit Qty Unit Cost $ TOTAL$ 

Channel excavation 9,365,196 

Concrete drop structure 

9,365,196 

PROPOSED ALTERNATIVE 
Qty Unit Cost $ TOTAL$ 

8,872,604 

200,000 

9,072,604 

(BASELINE LESS PROPOSED) 292,592 

*Note: Costs are rounded to nearest thousand do llars. 
SA VlN(,S 

29 



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

~ 
TITLE: 

VALUE ENGINEERING PROPOSAL DD-07 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Use a drop structure at the outlet in lieu of the curve 

SKETCH OF PROPOSED ALTERNATIVE II 
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TITLE: 

FUNCTION: 

VALUE ENGINEERING PROPOSAL DD-12 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Vary the channel cross section to protect existing trees - use a low flow channel 

Drain Dam 

BASELINE ASSUMPTION: 
From Sta 235+00 to Sta 305+00 (where W APA lines have left the District right of way) the baseline assumes that 
the channel will move south to be adjacent or closer to the levee toe. This will require removal of the line of 
existing native trees that provide natural landscaping and habitat. 

PROPOSED ALTERNATIVE: 
Avoid removal of the trees by retaining the existing low-flow channel to convey a portion of the flow and begin 
excavation for the main channel north of the trees. 

BENEFITS RISKS/CHALLENGES 

• Preserves existing landscaping and habitat • Could decrease amount of excess land for sale 

• Aesthetically pleasing, multi-channel terrace • Slightly more complicated design 

• Lower excavation cost due to flatter slope • More complicated construction 

• Maintains the levee buffer on south side • 

• • 

• • 

• • 

• • 
COST SUMMARY Initial Costs O&M Costs Total Life Cycle Cost 

BASELINE ASSUMPTION: $ 9,365 ,137 $ - $ 9,365,137 
PROPOSED ALTERNATIVE: $ 8,433,137 $ - $ 8,433,137 
TOTAL (Baseline less Proposed) $ 932,000 $ - $ 932,000 

SAVINGS 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-12 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Proj ect 

Vary the channel cross section to protect existing trees - use a low flow channel 

DISCUSSION/JUSTIFICATION : 
For the reach of channel downstream of where the W APA lines leave the District right of way, the baseline project 
currently moves the channel adjacent to the toe of the levee. This wi ll result in removal of the line of trees that 
provides landscaping and habitat. This proposal preserves the existing trees by splitting the channel; the conveyance 
would retain the existing low-flow channel and a new main branch of channel, beginning just north of the tree line. 
The tree line would be an "island" between the two channel branches, which would be connected in some locations. 
Although this could decrease the amount of excess right of way, the 1 00-foot buffer area on the north side could be 
decreased to compensate the right of way. This proposal assumes a channel invert of 0.001 , which decreases the 
excavation quantity. 

IMPLEMENTATION CON SID ERA TIONS: I None apparent. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-12 
Flood Control District of Maricop a County 

McMicken Da m Outlet Channel Project 

Vary the channel cross section to protect existing trees- use a low flow channel 

DESIGN ELEMENT Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE 

Description % Unit Qty Unit Cost $ TOTAL$ Qty Unit Cost $ TOTAL $ 

Channel excavation CY 4.00 9,365,137 4.00 8,433,137 

9,365,137 8,433 ,137 

(BASELINE LESS PROPOSED) 932,000 

*Note: Costs are rounded to nearest thousand dollars. 
SAVINGS 
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VALUE ENGINEERING PROPOSAL DD-12 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

TITLE: Vary the channel cross section to protect existing trees- use a low flow channel 

II SKETCH OF BASELINE II 

ii i i jiilljlllljll I' I. I · r ' f • 

10 -450 -400 -350 -300 -250 -200 -150 -100 -50 0 ou IUV l ... \,1 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-12 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Vary the channel cross section to protect existing trees- use a low flow channel 

II SKETCH OF PROPOSED ALTERNATIVE II 

/236+00.00/ DP-t~(~EO) 

1320 

1310 

10 1290 
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TITLE: 

FUNCTION: 

VALUE ENGINEERING PROPOSAL DD-13 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Dispose of spoil north of the channel for future building pads 

Drain Dam 

BASELINE ASSUMPTION: 
The baseline has not specifically outlined the use of the spoil material for the channel. 

PROPOSED ALTERNATIVE: 
There are five possible scenarios for disposal of excess material. 

BENEFITS RISKS/CHALLENGES 

• Provides for opportunities to eliminate spoil • Need to ensure that excavation and haul occurs 
only within the footprint of intended design 

• Additional excess land becomes more valuable and • Pad development on saleable lands could requires 
appealing for purchase by private developer, by engineered fill , construction oversight and design 
removing the property from the floodplain work related to existing wash and flow direction 

• Minimizes haul distance and disposal location by • Additional oversight is needed from FCDMC 
placing excess material on District property 

• Helps to maintain the existing vegetation and • 
increases the buffer 

• Stockpile materials are still available for future sell • 
off 

• • 

• • 

• • 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-13 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Dispose of spoil north of the channel for future building pads 

DISCUSSION/JUSTIFICATION: 
Due to complications related to possible scenarios within this alternative discussion, each of the proposed alternatives 
are costed individually below: 1) ADOT is proposing to excavate and use nearly 350,000 CY, but the District will need 
to have diligent observation during their work- The excavation and haul would be at no cost to the project. However, 
the costs associated with prepping the site for their efforts requires; Survey= $10k and construction observation and 
resurvey = $3000; 2) MCDOT may propose using 267,000 CY of excess material to fill their borrow pit from earlier 
L303 construction. They will excavate and haul their portion. This will require the same efforts as the ADOT work as 
discussed above, but there may be less construction observation and survey costs; 3) Saleable land pads development
The proposal is to stockpile, levee/channel fill and provide saleable land pad plating. This wi ll require construction to 
excavate and haul during this project scope. Placing excess material on saleable lands will increase its value by moving 
the land out of the floodplain. However, this may require engineered fill ; 4) Stockpile the excess material on saleable Ia 

Excess material placement cost cannot be determined at this time, since it is a combination of all 5 scenarios. Baseline 

IMPLEMENTATION CONSIDERATIONS: 
CLOMR/LOMR will be required if built-up pads are provided on saleable land . Investigate if engineered fill is 
required to get the best land sale price. 
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VALUE ENGINEERING PROPOSAL DD-15 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

TITLE: 
Buy the ranch on the west end to use the existing area as a basin to reduce flows- remove levee at 
the west end 

FUNCTION: Drain Dam 

BASELINE ASSUMPTION: 
Current excavation ofthe Outlet Channel Alternative 4/3 hybrid is north of the existing levee. 

PROPOSED ALTERNATIVE: 
Provide a detention basin in the Ranch property to reduce the peak flow and consequently reduce the downstream 

outlet channel size. 

BENEFITS RISKS/CHALLENGES 

• Reduces the downstream outlet channel construction • The need to purchase additional right-of-way 
cost 

• Reduces potential erosion in the downstream outlet • The purchased area may not have adequate 
channel storage volume; further hydrologic/hydraulic 

analysis will be needed 

• • Additional cost will be incurred in crossing the 
Transwestem gas line 

• • 

• • 

• • 

• • 

• • 
DROPPED 
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VALUE ENGINEERING PROPOSAL DD-15 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

TITLE: 
Buy the ranch on the west end to use the existing area as a basin to reduce flows - remove levee at the 
west end 

DISCUSSION/JUSTIFICATION: 
The available Ranch area is not sufficient to accommodate the required storage volume for the proposed detention basin 
in order to reduce the outlet discharge to the McMicken Dam principal outlet discharge of 4450 cfs. 

The available Ranch area is 26 acres. The storage volume was calculated for the difference of the peak flows 7045 cfs 
(current flow in the outlet channel at the Ranch site) and 4450 cfs (McMicken Dam principal outlet discharge) over 6 
hours. This results in a required storage volume of 643 acre-foot. For a 12 foot deep basin with 8H:1 V side slopes, the 
storage volume available is only 260 acre-foot. With this 260 acre-foot storage, the outflow is reduced by only 1048 cfs 
instead of the required reduction of 2595 cfs. 

Technically this alternative is not feasible. Therefore this alternative is not recommended for any further consideration. 

IMPLEMENTATION CONSIDERATIONS: 
None apparent. 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-15 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Buy the ranch on the west end to use the existing area as a basin to reduce flows - remove levee at the 
west end 

II SKETCH OF PROPOSED ALTERNATIVE II 
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TITLE: 

FUNCTION: 

VALUE ENGINEERING PROPOSAL DD-16 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Use basins on the north end to reduce flows for tributaries 

Drain Dam 

BASELINE ASSUMPTION: 
The current Alternative 3/4 hybrid is a channel. 

PROPOSED ALTERNATIVE: 
The proposal recommends using basins within the project area to reduce design flows in the excavated channel. 

BENEFITS RISKS/CHALLENGES 

• Reduces excavation of the channel • The existing levee must remain and may need 
reinforcement depending on basin water surface 
elevation 

• Only requires a small amount of additional • Needs 50 to 80 feet of setback from the major 
excavation if the proposed basins are located in the power transmission towers 
existing channel 

• Provides more land available for sale north of the • 
new channel 

• Better use of the existing channel land area • 

• Reduced flow in the channel will reduce erosion in • 
the channel 

• • 

• • 

• • 
COST SUMMARY Initial Costs O&MCosts Total Life Cycle Cost 

BASELINE ASSUMPTION: $ 7,783 ,467 $ - $ 7,783,467 
PROPOSED ALTERNATIVE: $ 5,758,808 $ - $ 5,758,808 
TOTAL (Baseline less Proposed) $ 2,024,659 $ - $ 2,024,659 

SAVINGS 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-16 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Use basins on the north end to reduce flows for tributaries 

DISCUSSION/JUSTIFICATION: 
Use basins within the project area to reduce des ign flows in the excavated channel. To reduce excavation of offline 
basins and increase the amount of saleable land, the basins could be located in the footprint of the existing channel. 
These basins/channels should be optimized with more refined modeling such as unsteady HEC-RAS. This modeling 
would account for the storage in the flat, very long outlet channel. The basins could be located within the footprint of 
the existing outlet channel since this right of way will not be sold and is already partially excavated. The advantage 
may save new channel costs by using as much of the existing channel possible downstream ofPadelford Wash. 
Sediment basins could be included at the outlets of the existing washes before entering the new channel. Groundwater 
recharge basins could also be incorporated into the offline basins. The reduction in the size of the channel wi ll provide 
additional acreage north of the new channel to be available for sale and an increase in revenues to the District. See 
"Proposed Sketches" for computations. 

IMPLEMENTATION CONSIDERATIONS: 
Requires CLOMR/LOMR for revised floodp lain delineation. 
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VALUE ENGINEERING PROPOSAL DD-16 
Flood Control District of Maricopa County 

McMicken Dam Outlet Channel Project 

TITLE: Use basins on the north end to reduce flows for tributaries 

DESIGN ELEMENT Markup BASELINE ASSUMPTION 
Description % Unit Qty Unit Cost $ TOTAL $ 

Excavation channel non 
CY 1.50 

cemented 
2153 138 3,229,707 

Excavation channel cemented CY 758960 6.00 4,553,760 

New basin non cemented at 4 
CY 

feet deep 
New basin cemented at 4 feet 

CY 
deep 
Erosion protection at basins 

CY 
and between basins 

Side channel spillway weirs, 
CY 

concrete 

Additional land sales Acre 

7,783,467 

PROPOSED ALTERNATIVE 
Qty Unit Cost $ TOTAL$ 

1076569 1.50 1,614,854 

379480 6.00 2,276,880 

725333 1.50 1,088,000 

2 13333 6.00 1,280,000 

1481.48 40.00 59,259 

1759.26 250.00 439,815 

25 -40,000.00 -1 ,000,000 

5,758,808 

(BASELINE LESS PROPOSED) 2,024,659 

*Note: Costs are rounded to nearest thousand doll ars. 
S;\ VlN(,S 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-16 
Flood Control Distr ict of Maricopa County 
McMicken Dam Outlet Channel Project 

Use basins on the north end to reduce flows for tributaries 

II SKETCH OF PROPOSED ALTERNATIVE 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-16 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Use basins on the north end to reduce flows for tributaries 

SKETCH OF PROPOSED ALTERNATIVE 

Kenneth Rakestraw - FCDX 
~ ~ ~ 

From: 
Sent: 
To: 
Cc: 
Subject: 

Frank, 

Kenneth Rakestraw - FCDX 
Thursday, October 16, 2014 7:19AM 
Frank Brown - fCDX 
Bobble Ohter - FCDX 
RE: hydrology facts at Mcf¥ ickeo Out!et Channel 

Following Is the data you requested. !J. s 

II 

1) Wash SE, Concentration Point 600 (before reaching outlet channe l), Qpeak= 7436 ds, 72·hrvo lume• 2658 AF 
2) Padelford Wash, Concent ratron Point 710 (before reaching outlet channel), Qpea k= 4143 cfs, 72-hr 

volume=4121 AF 

Ken Rakes raw 
Hydro logist 
Flood Cont ro l District of Maricopa COunty 
602-506-2201 

From: Frank BrOWn - FCDX 
Sent: Wednesday, October 15, 2014 5:21PM 
To: Kennl'!th Rakestraw- COX 
cc : Bobble Ohler - FmX 
Subject! hydrology f:tct!; a t Hct-l lcken Outlet Channel 

Ken, I could use the following data: 

For the 2 main trihut:aries to the outlet cha nnel, namely Wash 5E and Padelford Wash: 

The pea k flow rate for each t ributary wash, before it joins with the outle t channel. 

/S.J'o ~~ 
u-j~ ~f-~~ 

The total hydrogrnph volume for each tributary wash, before it joins wit h the outlet chan el. 

Thls will greatly ass ist me and my team for dle 'once ptual design of some storage basins for these 2 tributaries. 

Please email to me, or s nd ''rite down and I w ill pick up tomorrow on a break from he VA workshop. 

FrJUtk Bt()l.li~ r .E., CT-M 
Flood Cottllrol District of Maricopa otlll 

(OOl) 506~16 17 
I r.sn~ Bn:,\41 nroimMI m;,, r l~•• _..!.'!1_~ 

St!nd ~your feedback! www.tcd.marlcooa ~gov/(eedbo tk 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-16 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Use basins on the north end to reduce flows for tributaries 

II SKETCH OF PROPOSED ALTERNATIVE 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

PROJECT j; ) a ( 1bf W1:rtu~ .1f.h"t) Uh~;,ftG,p/)-'). / OF--. 

DETAIL COMPUTED ____f.A_6 tfAfEI roll} 

_ __________ CHECKED BY _ _ __ DATE 
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VALUE ENGINEERING PROPOSAL DD-17 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

TITLE: Install a supplemental channel along the Loop 303 

FUNCTION: Drain Dam 

BASELINE ASSUMPTION: 
The current excavation of Outlet Channel Alternative 4/3 hybrid is north of the existing levee. 

PROPOSED ALTERNATIVE: 
At approximately Sta 215+00 the Outlet Channel Alternative 4 is split into the existing outlet cha1mel and a 
supplemental channel to the southeast heading towards Loop 303. At Loop 303 the supplemental Outlet Channel 
will head east parallel to Loop 303. 

BENEFITS RISKS/CHALLENGES 

• Reduces the size of the outlet channel • Need to purchase additional land north of the 
Loop 303 

• Able to gain additional land to sell , increasing • Need to cross the Transwestem gas line which 
revenues will need to be lowered and encased as necessary; 

this is an additional cost 

• • New supplemental channel longitudinal slope is 
increased/steepened which may require additional 
grade control structures 

• • 

• • 

• • 

• • 

• • 
COST SUMMARY Initial Costs O&M Costs Total Life Cycle Cost 

BASELINE ASSUMPTION: $ (3 ,007,000) $ - $ (3,007,000) 

PROPOSED ALTERNATIVE : $ 880,360 $ - $ 880,360 

TOTAL (Baseline less Proposed) $ (3 ,887,360) $ - $ (3,887,360) 
COST 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-17 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Install a supplemental channel along the Loop 303 

DISCUSSION/JUSTIFICATION: 
By providing a suppelemental channel (to the existing Outlet Channel), south towards Loop 303 , additional land would 
need to be purchased between Loop 303 and the existing Outlet Channel. The existing outlet channel will need to be 
improved/upsized to accommodate the Padelford Wash flows (100 year flow is 4143 cfs). Also the remnant land 
between the supplemental channel and existing outlet channel is not contiguous to other saleable property. The 
additional cost for purchasing land and crossing the Transwestern gas line is more than the cost for the current 
Alternative 4/3 hybrid Alignment Outlet Channel. 

Based on above discussion, the proposed alternative is not recommended for further consideration. 

IMPLEMENTATION CON SID ERA TIONS: 
None apparent. 
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VALUE ENGINEERING PROPOSAL DD-17 
Flood Control District of Maricopa County 

McMicken Dam Outlet Channel Project 

TITLE: Install a supplemental channel along the Loop 303 

DESIGN ELEMENT Markup BASELINE ASSUMPTION 
Description % Unit Qty Uni t Cost $ TOTAL$ 

Original channel Sta 215 -
338+00; New channel is FT 12300 510.00 6,273,000 
reduced in size 

Supplemental channel Sta 21 5 
AC 

338+00 

Transwestern gas line crossing LS 

Sell excess I 00 ft strip of land 
over and above that sold for AC 232 -40,000.00 -9,280,000 
original Alternative 4 

-3,007,000 

PROPOSED ALTERNATIVE 
Qty Unit Cost $ TOTAL$ 

12300 336.60 4, 140,180 

12300 336.60 4,140, 180 

1 3,000,000.00 3,000,000 

260 -40,000.00 -10,400,000 

880,360 

(BASELINE LESS PROPOSED) (3,887,360) 

* ote: Costs are rounded to nearest thousand do llars. 
COS I 
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VALUE ENGINEERING PROPOSAL DD-17 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Install a supplemental channel along the Loop 303 

c: 
c: 
.! 
u ..... 

::::11 
0 
e 
I 

c 
c: 

.X: u 
:::li 
:6 

SKETCH OF PROPOSED ALTERNATIVE 
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VALUE ENGINEERING PROPOSAL DD-26 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

TITLE: Start Alternative 4 immediately after the road to eliminate possible levee conditions 

FUNCTION: Miscellaneous 

BASELINE ASSUMPTION: 
Outlet Channel Alternative 4 begins at Sta Ill +00. 

PROPOSED ALTERNATIVE: 
Change the start of the Alternative to begin at Sta 105+00. 

BENEFITS RISKS/CHALLENGES 

• Potentially eliminates levee condition for 4450 cfs • 100 year flow is about 2800 cfs which is likely to 
be below natural grade 

• • Changing alignment earlier would increase 
excavation and construction cost with no 
regulatory benefit 

• • Transmission tower at Sta 108+00 precludes 
shifting Alternative 4 turnoff earlier/upstream 

• • 

• • 

• • 

• • 

• • 
DROPPED 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-26 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Start Alternative 4 immediately after the road to eliminate possible levee conditions 

DISCUSSION/JUSTIFICATION: 
This alternative does not need to be considered further because FEMA regulatory concerns are likely to be satisfied 
with the I 00 year flow (2800 cfs) depth which is below the design flow ( 4450 cfs) depth. FEMA would not consider 
this channel segment as a levee condition as the 100 year flow is below natural grade. Consequently, quantities and 
costs for implementation of this alternative were not estimated. 

This alternative is to be dropped for further consideration. 

IMPLEMENTATION CON SID ERA TIONS: 
None apparent. 
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TITLE: 

VALUE ENGINEERING PROPOSAL DD-26 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Start Alternative 4 immediately after the road to eliminate possible levee conditions 

II SKETCH OF PROPOSED ALTERNATIVE II 
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VALUE ENGINEERING PROPOSAL ME-03 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

TITLE: Use rock mulch for side slopes 

FUNCTION: Manage Erosion/Deposition 

BASELINE ASSUMPTION: 
There is no proposed rock mulch on any side slopes for the proposed channel. 

PROPOSED ALTERNATIVE: 
Rock mulch will be placed on all side slopes for the proposed channel. 

BENEFITS RISKS/CHALLENGES 

• Significantly reduces the number of rodent burrows, • May wash away in higher flows 
reducing operation and maintenance costs 

• Reduces vertical rilling on the side slopes • Increases construction cost 

• Increases earth moisture which improves hydro • More technical (hydraulic/scour) analysis needed 
seeding results to size outdrop and define extents 

• • 

• • 

• • 

• • 

• • 
COST SUMMARY Initial Costs O&M Costs Total Life Cycle Cost 

BASELINE ASSUMPTION: $ - $ - $ -
PROPOSED ALTERNATIVE: $ 1,877,336 $ - $ 1,877,336 
TOTAL (Baseline less Proposed) $ (1,877,336) $ - $ (1,877,336) 

COST 
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TITLE: 

VALUE ENGINEERING PROPOSAL ME-03 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Use rock mulch for side slopes 

DISCUSSION/JUSTIFICATION: 
The current design has not accounted for rock mulch on the side slopes. Using rock mulch will help to reduce long 
term maintenance costs due to rodent burrows. Additionally, this will help to alleviate potential rilling of the side 
slopes. 

IMPLEMENTATION CONSIDERATIONS: 
None apparent. 
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TITLE: 

VALUE ENGINEERING PROPOSAL ME-03 
Flood Control District of Maricopa County 

McMicken Dam Outlet Channel Project 

Use rock mulch for side slopes 

DESIGN ELEMENT Markup BASELINE ASSUMPTION PROPOSED ALTERNATIVE 
Description % Unit Qty Uni t Cost $ TOTAL$ Qty Unit Cost $ TOTAL $ 

Rock mulch 234,667 4.00 938,668 

93 8,668 

1,877,336 

(BASELINE LESS PROPOSED) (1,877,336) 

*Note: Costs are rounded to nearest thousand do llars. 
COS I 
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TITLE: 

FUNCTION: 

VALUE ENGINEERING PROPOSAL ME-06 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Provide buffer areas to accommodate lateral migration 

Manage Erosion/Deposition 
BASELINE ASSUMPTION: 
The current plan does not accommodate lateral migration. 

PROPOSED ALTERNATIVE: 
Above and beyond the normal buffer zone, allow the new channel to meander, migrate, and erode naturally to reach 
equilibrium within a larger footprint than necessary to convey design flows. 

BENEFITS RISKS/CHALLENGES 

• Natural, eroded state of the channel • Continuous headcutting beyond project limits 

• Lower maintenance • May adversely modify performance of designed 
channel in terms of sediment and conveyance 

• Provides habitat potential for local wi ldlife • Reduces excess land for sale 

• Reduces construction cost • Increases risk or damage to existing structures 

• • The estimation of lateral migration is subject to 
great uncertainty 

• • 

• • 

• • 
DROPPED 
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TITLE: 

VALUE ENGINEERING PROPOSAL ME-06 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Provide buffer areas to accommodate lateral migration 

DISCUSSION/JUSTIFICATION: 
Based on discussions within the group and as shown in the risks and challenges on the first page of this proposal, this 
alternative is not implementable. 

IMPLEMENTATION CON SID ERA TIONS: 
None apparent. 
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TITLE: 

FUNCTION: 

VALUE ENGINEERING PROPOSAL M-15 
Flood Control Distr ict of Maricopa County 
McMicken Dam Outlet Channel Project 

Define the 80-foot buffer zone on the south side 

Miscellaneous 

BASELINE ASSUMPTION: 
There is currently no buffer along the south side of the channel from the top of the south bank to the toe of the 
existing levee and assumes a 4:1 slope. 

PROPOSED ALTERNATIVE: 
Provide an 80-foot buffer along south side of channel from top of south bank to toe of existing levee. 

BENEFITS RISKS/CHALLENGES 

• Allows for a more natural looking channel • Less excess land for sale 

• Increases public acceptablility of the project • 

• • 

• • 

• • 

• • 

• • 

• • 
COST SUMMARY Initial Costs O&M Costs Total Life Cycle Cost 

BASELINE ASSUMPTION: $ 124,000 $ - $ 124,000 
PROPOSED ALTERNATIVE: $ 320,000 $ - $ 320,000 
TOTAL (Baseline less Proposed) $ (196,000) $ - $ (196,000) 

COST 
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TITLE: 

VALUE ENGINEERING PROPOSAL M-15 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Define the 80-foot buffer zone on the south side 

DISCUSSION/JUSTIFICATION: 
The original plans did not show any buffer between the south bank of the outlet channel and the toe of the existing 
levee. It does not allow for the opportunity for the channel, within the buffer for the side slopes, to vary from 4:1 to 8:1 
to allow for a more natural looking channel. This approach will provide a more context sensitive solution by allowing 
the slopes to be laid back to an 8:1. This will allow the use of vegetation and biodegradable erosion control techniques 
to achieve slope stability at a potentially lower price point. If a 4:1 is used, this may require an armored slope right up 
against the levee but this cost is not currently included in the current cost estimate. The 4:1 will not accommodate the 
varying side slopes to decrease the erosion potential and reduce maintenance costs. The levee can eventually be 
regraded to add variation to the landscape. 

IMPLEMENTATION CON SID ERA TIONS: 
None apparent. 
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TITLE: 

VALUE ENGINEERING PROPOSAL M-15 
Flood Control District of Maricopa County 

McMicken Dam Outlet Channel Project 

Define the 80-foot buffer zone on the south side 

DESIGN ELEMENT Markup BASELINE ASSUMPTION PROPOSE D ALTERNATIVE 

Description % Un it Qty Unit Cost $ TOTAL$ Qty Unit Cost $ TOTAL$ 

Additional acres not saleable 16 20,000.00 320,000 

Rock mulch 124,000 

124,000 320,000 

(BASELINE LESS PROPOSED) (196,000) 

*Note: Costs are rounded to nearest thousand dollars. 
COS I 
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Value Analysis Study 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Project Constraints 

The decision makers/stakeholders identified the project constraints to the VA team at the start of the VA 
Study. The following are those constraints: 

• Not able to move electrical towers 
• No levee considerations 
• Cannot touch ADOT and Railroad facilities 

Function Analysis 

Function definition and analysis is the heart of Value Analysis (VA) . It is the primary activity that separates 
VA from all other "improvement" programs. The objective of this phase is to ensure the entire VA team 
agrees upon the purposes for the project elements. Furthermore, this phase assists with development of the 
most beneficial areas for continuing study. 

The VA team identified the functions of the McMicken Dam Outlet Channel project using active verbs and 
measurable nouns. The basic function was identified as Convey Water (Project Need) and the Higher Order 
Function (Project Purpose) as Protect Property. This process allowed the VA team to truly understand all 
of the functions associated with the project. During the creativity phase of the VA study, not all functions 
were brainstormed for improvement. A Function Analysis Systems Technique (FAST) diagram was not 
completed on this project. 

Active Verb Measurable Noun Classification 
Convey Water Basic 
Protect Property Higher Order 
Drain Dam Secondary 
Manage Erosion-Deposition Secondary 
Increase Revenue Secondary 
Avoid Levee Secondary 
Accommodate Trail Secondary 
Ensure Connectivity Secondary 
Improve Aesthetics Secondary 
Minimize Maintenance Secondary 
Protect Natural-Environment Secondary 
Ensure Safety Secondary 
Accommodate Utilities Secondary 
Meet Criteria Secondary 
Reduce Floodplain Secondary 

The definitions of the classifications are: 

Higher Order Function defines the need of the project and is outside of the scope of work under study. 
Basic Function defines a performance feature that must be obtained to satisfy only user's needs not desires. 
It answers the question, "What must it do?" 
Secondary Functions define performance features other than those that must be accomplished. These are 
the user's desires and answer the question, "What else do we want or does it do?" 

62 



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

Value Analysis Study 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Cost Estimate 
Outlet Channel Alternatlv s 

Comparative Construction Cost Estimate 
Alt~m~ • 4 • Ro;~llgn Ou!lat Ch~n cl 01111 

PROJECT 
DESCRIPTION I uNrrl QUAHTITY 

Outlet Channel 
:\Jp61roam Chann. and levee lfl1provemon1& FA 1 

Excava!lor - O..nnel (non-cemented sar.&) CY 2.153, 138 

ExcavaliDI' - Cflannol (ccmontcd :oil:) CY 768 960 

fxcavaCicr. levee Foondatlon (llOfHlemcntcd 5041&) CY 0 

E.xcavsllon • EJdshng Levee cv Ull.~ 

R911ove a;ld Stoc~plle Topsoil cv 234,511 

Topsoil PlatMlg and Ontdrg cv 234,511 

li.IW:(! Flll CY 0 

ILovee Fill (Foundation) CY 0 
Filer CY 0 
l~l<Oe$S BOtrOw l.llaleltal f'laoemem CY 3,183.-453 

Rocx MUlch SY 0 

IH)O'o..-1 AC 291 

O&M R0<1d (North Channel BaM)_ SY 38.366 

O&V Road AB (Upr.tream Toe. l.-.t:e C<est) SY 37,451 

Levee ~P Lining (<!oo • 11 CY 0 
GEMY.axlle ror Rlpr.a,p SY 0 
Side Channel On:>p Srruat.f8S (Rlpnlp, d,. • a·· D-16") CY 7,827 

Side Channel Drop Strud...-es (Grolllod ~P d10 - 8' 0=1 B') CY 17.969 

Longllud\1\al Chl!Mel Drop SlruC!Uras (R!pfBp, dso- 12", IP74') CY 0 

LOilg•ludinal Chllfli'K!I Drop Struc:tu= (GtOUJied Rlprap, d.., • 1Z', D-24") CY c 
Outllll w.;~- On:lp Strvaures (Riprap. d10 • 12" ()=24 ') CY ~ 

OUII81 Wa&l' Drop Struc:ure& {Grouted Rrpra-p d,." 12" D-24'1 CY 348 
Chame; Bottom Ri!Jrap Ill Outlet W~:sll (Ripr•p. d,o • 1Z'. D-2-4") CY 374 

Ullrty FOOtillg ErollOfl J•roteotlon (GroU10CI ~P. d,.~12", D-24') CY 0 

Backftll EltiShng OutkJI Cha,..,.. (Comn>OI1 Fill) CY 0 

Concmte SJaCI Pro1ectton tor Elllsling Gas line (Reinforced Conclot~. 0:6'1 CY ~71 

M~tllJ~llon for Wattlni of tho US AC 19 

Tall Pot Planting AC 5 
Blolog_lca. All!leS!I,...-nl EA ~ 

Oeaart Tort<lise and Burrowtll!i Owl Survey& 3lld Relocation EA 1 

Cu11u1111 Ru(Uces Report EA 1 

Cunural Fle&ou'ces M ,tJgaUon 1\f..,suroo; EA I 

I UNJTCOST 

I NUFIIB£RS 

$ 1,092,549.04 

$ 1 ~0 
$ 6 00 
$ 1.50 ·- -$ 100 

$ 1.90 

$ 0.30 

$ "'2!1 
s 4 215 

s 32.00 

s 050 

s 4.00 

s 2.000 00 

s 050 

s 2.-40 

s 40 00 

s 2.50 

s 4000 

s 6000 

s 40.00 

s 00 00 

s 40 00 

s 6000 

s 4000 

s 6000 

s 2.00 

s 250.00 

s 1!!.000.00 

$ 5,000 00 

s 6,000.00 

s 11,000.00 

$ 14,000.00 

$ 118,684.00 

L 
I 

£ 
$ 

~ 

s 
$ 

$ 

$ 

s 
s 
s 
$ 
$ 

$ 

s 
$ 

s 
s 
s 
3 
s 
~ 

s 
s 
$ 

~ 

s 
s 
s 
s 
$ 

s 
$ 

s 
SUBTOTAL S 

Motbllatlon I '4 I 3% $ 

S...,Pcmc:ntal Gcr.t:t-al Conr!<!lons I '4 I I 0% $ 

Construction Contrngency I % I 15% $ 

OUTLETCHANNEL TOTAL 

Constructability Comments 

EXTENDED 

AIIIOUNT 

1.092.549 0. 
3.m.70667 
4 .553,7132 .34 

. 

2ll1.~0 00 

445,669.99 

70,353.16 
. 
. 
. 

1 581,7:'6.65 
. 

581.431.04 

19.192.89 

89.881 .00 

313,062 72 
1,078,15-4.07 

. 

311,728.89 
20,862.22 

14,0<18.15 

. 
67,676.93 

279,409.-U 

25,000.00 

5,000.00 

8.000.00 
14,000.00 

'18.68'1.00 

13 697.053.97 
418,011.62 

2,08-4 ,!158. I 0 

$16 398 523.69 

Under the "Miscellaneous" function, there were several ideas that related more to construction and 
required further explanation for future consideration. These include the following : 

• M-05: Evaluate how the stockpile areas will be used to ensure fu ture use. Any soil 
stockpiles where material is intended to be sold off at a later date, needs to be placed in an 
area ofthe project that has the least impact to the completed project. Future ingress and 
egress should allow for haul off routes that avoid the channel and other structures. 
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Value Analysis Study 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

• M-06: Ensure that the gas line location is properly identified. Elevations and locations 
need to be clearly delineated so that there can be no mistaking this utility during any 
excavations. Additional potholing on utilities is recommended. 

• M-07: Ensure all elements are adequately covered for power lines. Vertical and lateral 
constraints should be estimated. Discuss the required clearances with all utility companies 
(could have differing specifications). Are hard barricades needed during construction? 

• M-08: Consider construction areas adequately (access, lay-down, etc.). Provision of 
ingress and egress locations makes sense throughout the sequencing of construction and 
through all phases of construction. 

• M-09: More soil borings to be in the centerline of the work related to conditions. 
Borings within the project' s centerline are essential especially due to the presence of 
possible cemented soils as defined within the bid line item. This will help in evaluating and 
interpolating costs associated with excavation of hard material. 

• M-10: Complete soil tests during design for vegetation uses. Agronomy testing helps in 
adequately defining soil amendments . 
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Value Analysis Study 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Creative Ideas List 

The list of ideas and comments from the study immediately follow this page. Some of the ideas were 
selected for further development as represented in the previous workbooks of alternatives. 

Evaluation Results Score 

All of the ideas listed should be evaluated and reviewed by the design team for consideration to meet the 
goals and performance attributes of the project. The entire creative ideas list immediately follows this page. 
The VA team used a two-step process to first identify ideas that could be designated as a design suggestion 
and did not require any further definition than what is included in the list. This also included the 
identification of ideas that, after further consideration, were not recommended for further consideration. The 
scoring is shown to the right of the creative ideas list. Those ideas that were ranked a 4 or 5 are the 
alternatives that were moved forward into the next phase of the Job Plan, Development. Please note the 
index at the bottom of the creative ideas list to understand the scoring. 
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Flood Control District of Maricopa County 

McMicken Dam Outlet Channel Project 

Creative Idea List 

No. Description 

DD Drain Dam (Hydrology & Hydraulics) 
DD-01 Reduce bed slope to 0.10% 
DD-02 Do not do the project 
DD-03 Only add rock mulch to the levee to reduce erosion and rodent burrows 

DD-04 Move the eastern half of the channel next to the Loop 303 (all flows) 
DD-05 Use concrete at the outlet in lieu of the curve 
DD-06 Use boulders to dissipate energy at the outlet in lieu of the curve 
DD-07 Use a drop structure at the outlet in lieu of the curve 

DD-08 Reduce outlet flow at the dam using gate 
DD-09 Reduce outlet size at the dam to reduce flow 
DD-10 Use soil cement as channel liner in lieu of earth 
DD-11 Use vegetation as channel liner in lieu of earth 
DD-12 Vary the channel cross-section to protect existing trees- use a low flow channel 
DD-13 Dispose of spoil north of the channel for future building pads 
DD-14 Reduce design flows 

DD-15 
Buy the ranch on the west end to use the existing area as a basin to reduce flows -
remove levee at the west end 

DD-16 Use basins on the north end to reduce flows for tributaries 
DD-17 Install a supplemental channel along Loop 303 
DD-18 Design a more sinuous approach to channel to reduce flows 
DD-19 Create a sinuous low flow channel 
DD-20 Use a box at special features in lieu of trapezoid channel 
DD-21 Install large basins at two main washes to reduce flows in lieu of channel 
DD-22 Install recharge or wetland basins (see DD-21) 
DD-23 Expand channel to the south at US 60 
DD-24 Use FL0-2D analysis to reduce flow 
DD-25 Relocate road and utilities to expand north 

DD-26 Start Alternative 4 immediately after the road to eliminate possible levee conditions 

DD-27 
Incorporate rainwater harvesting swales on the upstream to reduce and direct water into 
channel (control water) 

DD-28 Optimize outlets into the channel to reduce flow decreasing size of channel 
DD-29 Use concrete lining in lieu of earth 
DD-30 Use a range of Manning's roughness N-values 

ME Manage Erosion/Deposition 

ME-01 Utilize bio-engineering erosion control techniques (ECT) for site stability - long tenn 

ME-02 Stay within subcritical design regimes - strategic 

ME-03 Use rock mulch for side slopes 

OS = Out of Scope 

Score 

4 
ABC 
ABC 

4 
4 
4 
4 

OS 
OS 
2 

DS 
4 
4 

DS 

4 

4 
4 

DS 
DS 
2 

w/DD-16 
w/DD-16 

2 
DS 
2 

4 

ABC 

w/DD-16 
2 

DS 

DS 

ABC 

4 

DS = Design Suggestion (no impact to cost) 
No Workbook 

ABC = Already Being Considered 
FF = Fatal Flaw 
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Flood Control District of Maricopa County 

McMicken Dam Outlet Channel Project 

Creative Idea List 

No. Description 

ME-04 Use soil cement for side slopes 
ME-05 Use bio-engineering for outlets- use natural approaches 
ME-06 Provide buffer areas to accommodate lateral migration 
ME-07 Add sediment basin at larger inlet areas - forebay 
ME-08 Use natural existing cemented material for erosion protection 

ME-09 Use gabions using existing (natural) materials 

ME-10 Change slopes to 8:1 in lieu of 4:1 

ME-11 Use vegetation on side slopes 

ME-12 Salvage existing trees and use for landscape 

ME-13 Use Beardsley Canal or WWTP for irrigation of vegetation 

M Miscellaneous 
M-Ol Manage sheet flow for off site (saleable) parcels where fill has been placed 

M-02 Breach and regrade levee 
M-03 Offer additional fill to MCDOT borrow site 
M-04 Use the outlet wash as a natural corridor for the community 
M-05 Evaluate how the stockpile areas will be used to ensure future use 

M-06 Ensure that the gas line location is properly identified 

M-07 Ensure all elements are adequately covered for power lines 
M-08 Consider construction areas adequately (access, laydown, etc.) 
M-09 More soil borings to be in the centerline of the work related to conditions 
M-10 Complete soil tests during design for vegetation uses 
M-11 Use CMAR delivery 
M-12 Accommodate wildlife corridor 

M-13 
Provide interim (during construction) stonnwater management infonnation in the 
specials 

M-1 4 Analyze the hydrology and hydraulics between the Beardsley Canal and the channel 

M-15 Define the 80-foot buffer zone on the south side 

OS = Out of Scope 

Score 

2 
DS 
4 

w/DD-16 

DS 

DS 

DS 

DS 

DS 

DS 

w/DD-13 

DS 
w/DD-13 

DS 
DS 

DS 

DS 
DS 
DS 
DS 
DS 
DS 

DS 

DS 

4 

DS = Design Suggestion (no impact to cost) 
No Workbook 

ABC = Already Being Considered 
FF = Fatal Flaw 
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Value Analysis Study 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Performance Attributes 

The VA team identified and defined the performance attributes to use for evaluating the ideas. 

• Connectivity - access to communities, freeways, and trails 
• Hydraulics/Hydrology- meet drainage standards for flood conveyance and mitigation 
• Maintainability- life cycle cost, minimize maintenance requirements, provide access 
• Environmental - land restoration, multi-use, aesthetics, sustainability, mitigation 

A compared comparison matrix was used to enable the VA team to reach agreement as to the relevant 
importance of each of the performance cri teria. The compared comparison matrix is shown below: 

Connectivity A I 

PERFORMANCE CRITERIA MA1RIX 
McMicken Dam Outlet Channel Project 

b a/c a a 

Hydraulics / Hydrology B b b b 

Maintainability c c c 

frode-ab ility/Scour 0 e 

Environmental E 

@ More Impo rtant 

Equal Importance 

TOTAL % 

2.5 25% 

4.0 40% 

2.5 25% 

0.0 0% 

1.0 10% 

1--

1------
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Value Analysis Study 
Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

Value Methodology 

The value methodology (Synonyms: value analysis, value engineering and value management) is a function
oriented, systematic, team approach to add customer value to a program, facility, system, or service. 
Improvements like performance, quality, initial and life cycle cost are paramount in the value methodology. 
The workshop is conducted in accordance with the methodology as established by SAVE, the value society, 
and is structured using the Job Plan as outlined as follows: 

• Pre-Study 
o Identify VA team members 
o Define workshop location 
o Review project documentation 
o Prepare for the Value Study (workshop) 

• Value Study (Workshop) Job Plan 
o Information Phase 

• Gather, organize and analyze data, 
• Define costs and cost models, 
• Define the problem/purpose of the study, 
• Define study scope, define project goals and workshop goals 
• Risk Analysis 

o Function Analysis Phase 
• Define and evaluate functions 
• Define needs versus wants 

o Creative Phase 
• What else will perform the functions? 
• Is this function required? 
• Have we mitigated the identified risks? 

o Evaluation Phase 
• Rank and rate the ideas to select 
• Refine the best ideas for further development 

o Development Phase 
• Develop the best ideas into VA Alternatives with support and justification 

o Presentation/Implementation 
• VA team presents results 
• Prepare and issue the report 
• Report implementation ideas 

• Post Study 
o Implement approved alternatives 
o Monitor status 
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Value Analysis Workshop Agenda 
Flood Control District of Maricopa County 
McMicken Dam Outlet 
October 2014 

Value Analysis Workshop Agenda (2.5-Day) 

Tuesday, October 14, 2014 
Kick-Off Meeting- Flood Control District of Maricopa County 
New River Conference Room 
2801 West Durango Road, Phoenix, AZ 
(Attendance by Stakeholders, Decision Makers, Designers and Study Team) 

11 :00 - 11:10 Introductions (All) 
11 :10-1 2:00 Project Overview, Review Purpose and Need (Project Manager and Designers) 
12:00-12:30 Workshop Objectives, Identify Key Perfonnance Attributes 

(Conclusion of Kick-Off Meeting Adjourn all but the VA Team) 
12:30-4:30 Site Visit 

4:30 Adjourn 

Wednesday, October 15, 2014 
Flood Control District of Maricopa County 
Cave Buttes Conference Room (Operations Building) 
2801 West Durango Road, Phoenix, AZ 

8:00-8:10 Recap of First Day 
8:10-8:45 Team Observations 
8:45-9:15 Function Analysis 

9:15-10:15 Creativity/Team Brainstonning 
10:15- 10:30 Break 
I 0:30 - 11:30 Creativity/Team Brainstorming 
11:30- 12:00 Evaluation ofideas 

12:00 - 1:00 Working Lunch 
1:00 - 1:30 Finalize Evaluation 
1 :30- 1:45 Review List; Make Assignments 
1:45 - 2:00 Break 
2:00- 5:00 Alternative Development 

5:00 Adjourn 

Thursday, October 16, 2014 
Flood Control District of Maricopa County 
Adobe Conference Room 
2801 West Durango Road, Phoenix, AZ 

8:00- 12:00 Alternative Development 
12:00 - 1:00 Working Lunch/Alternative Development 
1:00- 2:30 Alternative Development 
2:30-3:30 Group Review of Recommendations/Alternatives/ Prepare Presentation 
3:30 - 4:30 Presentation of Value Analysis Alternatives Meeting 

(Presentation of Results to Management and Stakeholders) 
4:30- 5:00 Project Close-out 

5:00 Adjourn 
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VA STUDY ATTENDEES 

~ Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

October TELEPHONE I CELL 
NAME ORGANIZATION POSITION 

14 15 16 E-MAIL 

X X X Renee Hoekstra RHA Team Leader 
602 1493-1947 1623 1764-7490 

Renee ran eamRHA.com 

X X X Patrice Miller RHA Assistant Team Leader 
602 1493-1947 1 480 1 773-8533 

Patrice@T eamRHA.com 

X X X Bobbie Ohler FCDMC Project Manager I I I 
bao@mail .maricoQa .gov 

X X X Nasir Raza Gannett Fleming I I I 
sraza@gfnet.com 

X X X Valerie Swick FCDMC I I I 
vas@mail.maricoQa.gov 

X X X Mike Duncan FCDMC I I I 
mwd@mail .maricoQa.gov 

X X X Gary Wesch FCDMC Project Manager I l I 
garywesch@mail .maricoQa.gov 

X Jeff Riddle FCDMC I I I 
jrr@mail .maricoQa.gov 

X X X Richard Waskowsky FCDMC I I I 
rmw@mail .maricoQa.gov 

X X Harry Cooper FCDMC 
District Landscape 602 1 506-2056 1 520 1 250-4021 

Architect harryCooQer@mail .maricoQa.gov 

X X X Frank Brown FCDMC Senior Civil Engineer I I I 
FrankBrown@mail .maricoQa.ggv 
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VA STUDY ATTENDEES 

~ Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

October TELEPHONE I CELL 
NAME ORGANIZATION POSITION 

14 15 16 E-MAIL 

X X X Shimin Li FCDMC Senior Civil Engineer 
I I I 

Shiminli@mail .maricoQa.gov 

X X X Mike Stanley FCDMC Construction Manager I 1602 1980-0451 

cms@mail.marico(2a.gov 

X X X Gary Shapiro FCDMC Engineering I 16o2 1 506-3076 

ghs@mail .maricoQa.gtov 

X X Bing Zhao FCDMC Engineering 
602 1 506-3293 I I 
biz@mail .maricoga.gov 

X Ken Rakestraw FCDMC Hydrologist 
602 1406-2201 I I 
kennethrakestraw@mail.maricoga.gov 

X Craig Coronato Logan Simpson Design Landscape Architect 
480 1967-1343 I I 
ccoronato@logansimgson .com 

X Ed Raleigh FCDMC Engineering Manager I I I 
ear@mail .maricoQa.gov 

X Amir Motamedi FCDMC Hydrologist I I I 
amm@mail .maricoga.gov 

Planning and Project I I I 
X Don Rerick FCDMC Management Division 

Manager djr@mail.maricoga.gov 

X Ken Proksa FCDMC Deputy Director 
602 1 506-4603 I I 

X Scott Vogel FCDMC 
Project Management I I I 
Branch 72 

csv@mail.maricoga.gov 
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VA STUDY ATTENDEES 

~ Flood Control District of Maricopa County 
McMicken Dam Outlet Channel Project 

October TELEPHONE I CELL 
NAME ORGANIZATION POSITION 

14 15 16 E-MAIL 

X Karen Scott FCDMC Finance I I I 

X Dave Turney FCDMC Finance I I I 

X Bill Wiley FCDMC Chief Engineer I I I 
- - --··· -- -
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McMicken Dam 
Outlet Channel Project 

' 0 0-' .... 

October 16, 2014 
I 
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Project Overview 

• Current Concept (Baseline): Hybrid 
Alternative 4/3 

• Purpose: Reduce Flooding 
• Need: Mitigate Deficiencies 
• Alternatives analysis did not cover the 

one mile on the west end 
• Baseline is low resolution design with 

Qs of 4450 cfs 
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VE Study Team Members 

• Bobbie Ohler, FCDMC - Project Manager 
• Nasir Raza, Gannett Fleming - Designer 
• Valerie Swick, FCDMC 
• Mike Duncan, FCDMC 
• Gary Wesch, FCDMC 
• Richard Waskowsky, FCDMC 
• Harry Cooper, FCDMC 
• Frank Brown, FCDMC 
• Shimin Li, FCDMC 
• Mike Stanley, FCDMC 
• Gary Shapiro, FCDMC 
• Bing Zhao, FCDMC 
• Renee Hoekstra, CVS, RHA, LLC- VE Team Leader 
• Patrice Miller, AVS, RHA, LLC- Assistant Team Leader 77 
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-------------------
~ 

Study Objectives 

• Optimize channel configuration 

• Determine potential uses for excess dirt 

• Determine outlet opportunities 

• Discuss options for the west end 

• Consider aesthetic treatments related to north and 
south buffer areas 

• Preserve vegetation 

• Provide input to determine appropriate hydrology 
79 
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Constraints 

• Not able to move electrical towers 

• No levee considerations 

• Cannot touch ADOT and RR facilities 

80 
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Performance Attributes 

• 25% Connectivity -access to communities, freeways, 

trail 

• 40% Hydraulics/Hydrology - meet flood standards/ 

conveyance 

• 25% Maintainability -life cycle cost, minimize 

maintenance requirements, access 

• 10% Environmental - land restoration, multi-use, 

aesthetics, sustainability, mitigation 

~ 
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Function Analysis 

Active Verb Measurable Noun Classification 

Convey Water Basic 
--- --~~- ~-- -~- ---

Protect Property Higher Order 
- - -- -----------

Drain Dam Secondary 

Manage Erosion-Deposition Secondary 
-~-·----

Increase Revenue Secondary 

Avoid Levee Secondary 

Accommodate Trail Secondary 

Ensure Connectivity Secondary 
----------- -

Improve Aesthetics Secondary 

Minimize Maintenance Secondary 

Protect Natural-Environment Secondary 

Ensure Safety Secondary 
- --- - .. - --- ··--· -- -

Accommodate Utilities Secondary 

Meet Criteria Secondary 

Reduce Floodplain Secondary 82 
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,,_, 

DD-04 Move the eastern half of channel 
next to the Loop 303 (all flows) 
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-------------------
l:lD-1-s-e·uy-the ranch on the west ensMVus 
the existing area as a basin to reduce floods 
- remove levee at the west end 
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~ 

DD-26 Start alternative 4 immediately after the road 
to eliminate possible levee conditions 
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~ 

M-15 Define the 80' buffer zone on 
the south side 

• Allows for varying side slopes for an 
8:1 

• Greater public acceptance 
• More context sensitive solution 
• Allows the use of vegetation and 

biodegradable erosion control 
techniques 

• Lower maintenance costs 90 
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DD-01 Reduce bed slope to 0.1 °/o 

e Eliminates curve 

e Reduces excavation 

• Reduces erosion potential 

• Reduces project cost 
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-------------------
DD-05, 06, 07 Eliminate curve; 
provide energy dissipation 

• DD-05 Concrete training vanes 

• DD-06 Boulders/rip-rap 

• DD-07 Concrete drop structure 

· ~ 
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DD-12 Vary the cross-section to protect 
existing trees- use a low flow channel 

e Reduces excavation/cost 

e Preserves trees 

~ 
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1236+00. 0-0J - I 
:\t'\A~~ -- -- -) 
~$£6 
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.. M 1e;.n ?OO 250 300 35 50 
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~ ---DD-13 Dispose of soil north of the 

channel for future building pads 

•Increases saleable land area/cost 
e Reduces waste haul cost 

• Controls incoming sheet flow 
flooding 
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DD-16, 21, 22 Use basins 

• Reduces proposed channel size 
e Increases saleable land area/cost 
• Optimizes use of old channel 
• Recharge/wetland basins can be 

incorporated into main storage 
basin 

• Optimizes channel storage 
98 



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

.. :t .,) 

1/'} 

~
 -i. 

\ \ \' J 

D
 

. -

....-~ 
p

. 

t . 
' I 

.... \ \ \ \ 

f'--r\ 
.. 

J
j 

~
 -

U
\ 

r ..... 'I 

?t .... l-"'1 

-
r.L

--ir.r 

·r '\J 
-.;:; 

O
l 

O
l 

~
 



-------------------
~ 

ME-03 Use rock mulch for si ~· 
slopes 

• Reduces rill erosion on side slopes 

e Reduces rodent burrows 

e Increases construction cost 

e Reduces O&M cost 
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Next Steps 

• Draft Report to Bobbie on October 24th 

• Comments back on October 31st 

• Final Report to Bobbie on November 1 Qth 
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