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TO: The Honorable Mayor Goddard and City Council Members

Our extended review of Reach Four as members of the ACOC Task Force has
produced some significant facts and some encouraging prospects. Because of
our concerns over the approach of the Task Force and the lack of unbiased
resources to assist us, we submit the following items as our major concerns
to Reach Four.

1. The Corps of Engineers, by their own admission, does not have
underlying support data for their current cost benefit estimates.

2. The Corps of Engineers is presently undertaking an entirely new
cost benefit study that will be completed in September of 1986.

3. The City of Phoenix and the ACOC Task Force has never had the
opportunity to fully and independently study either Reach Four or
possible alternatives. The majority of the Task Force agreed that
an independent study should be performed and that Reach Four is
aesthetically unacceptable.

4. Because of the time required for the Corps to complete the new
cost benefit analysis and the lead time involved in the existing
ACOC construction schedule, the City of Phoenix has the time to
undertake a professional and independent review of Reach Four and
possible alternatives.

5. Some of the alternatives proposed appear to offer potential cost
savings over Reach Four.

We believe Phoenix should learn from Scottsdale's outstanding Indian Bend
Wash flood control project. Reach Four is a standard 1940's unimaginative
approach to flood control and inconsistent with the present creativity of
the City of Phoenix. By working together, with the spirit of cooperation,
we can find a more acceptable solution.

We ask that you review this report and just as you've seen fit to protect
other areas of our city, to seek ways to provide creative and aesthetically
acceptable flood control.

ResQectfully sUbm~·ed,ct &;. I 7

't:::;~~sl,r5
Kemberly s.~
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ACDC TASK FORCE SUPPLEMENTAL REPORT

INTRODUCTION

The four members of the Arizona Canal Diversion Channel Task
Force 'submitting this report are a part of the majority of the Task Force
which passed 6-4 the recommendation to City Council that an independent
feasibility study should be undertaken to examine the use of tunneling
technQlogy as an alternat ive to the concrete ditch so1ut i on of Reach
Four. l However, we also believe there are other creative alternatives to
Reach Four and ask that they be pursued as well. There is time available
to study the feasibility of alternatives,2 and so the City of Phoenix
should not be stampeded into simply adopting Reach Four. The Phoenix City
Council has never fully considered alternatives to Reach Four. 3 The Main
Task Force Report recognizes (on page 4) that decisions regarding the
project were made "perhaps wi thout the degree of i nvo1vement of elected
officials or citizens appropriate for a project of this magnitude." We
believe that the private sector would generously contribute financially
and professionally to a private/public sector partnership whose goal would
be the completion of an impartial study of alternatives.

We bel ieve that Reach Four is not an acceptable so1ut i on to
the potential flooding problems created by the Cudia City Wash. If the
City of Phoenix does not want Reach Four, the Army Corps of Engineers has
stated that it will not build it. 4

Rather than dup 1icate the hi stori ca1 and general background
portions of the Task Force Report, we are herewith providing a summarized
Supp1ementa1 Report, appropri ate ly footnoted to document our cone1us ions
and coordinate with the Task Force Report. We have also provided exhibits
and other pertinent documentation which support our position. This Report
will bring to your attention our concerns about the approach taken by the
Task Force and the Task Force Report, followed by our conclusions and
recommendations regarding Reach Four and alternatives. This Report is
divided into a descriptive summary of positions along with illustrative
appendices and detailed narrative footnotes with exhibits.

CONCERNS RELATIVE TO THE ACDC TASK FORCE PROCEEDINGS AND REPORT

1. No Independent Analysis of Alternatives Was Possible.
The Task Force was unable to fulfill its charge to advise the City Council
on II non-ACDC flood control alternatives." Although charged to evaluate
alternatives to Reach Four, no independent technical experts in the areas
of hydrology, economics or civil engineering were made available to assist
the Task Force. 5 The Army Corps of Engineers,6 the Maricopa County Flood
Control District,? the City Engineer's Office8 and the Salt River
Project,9 all of which had publicly promoted Reach Four for over a decade,
became the ~ facto technical resources upon which the Task Force had to
rely. These agencies mobilized manpower and resources not for the purpose
of finding creative alternatives, but solely to support Reach Four.
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For example, the Main Task Force Report recognizes (on page 5)
that "the Corps and the Flood Control District have been less than
forthcoming with the Task Force and the pub1 ic re.garding the detention
basin alternative suggested by PRC Toups," referring to the fact that the'
agencies had compared the cost savings of the alternative to the cost of
the entire ACDC (rather than just Reach Four) to IIminimize the apparent
cost savings of the Toups alternative ll

• In addition, the Corps saw to it
that the cost estimate of every alternative proposed by Task Force members
was in excess of costs for Reach Four. The Corps I estimates were padded
in a number of ways which added unsubstantiated costs ranging from $10
mi 11 ion to $40 mi 11 ion to proposed Task Force alternat i ves .10 As an
illustration, in considering the 48th Street/Crosscut Canal alternative
(discussed more fully in Appendix F attached to this Report), the Corps
included the requirement that the alternative accommodate 60% more flOOd
water than Reach Four and thus major construction costs were added. 11
Also, although the Corps only added a 15% contingency factor for Reach
Four, the Corps added in a 30% contingency factor for all Task Force

. alternatives. 12

It is a tribute to the TaskForce that it reached its
r.ecornmendation for further study of the. IIM01e ll alternative despit" heavy
opposition to any further study of· alternatives by the, Maricopa "..;unty
Flood Control District and the Corps of Engineers. As a consequence of
the public position taken by the Flood Control District and Corps of
Engi neers the majority of the Task Force determi ned that a study of an
alternat i ve to Reach Four must be accomp 1i shed by a group of engi neers
independent of the Mari copa County Flood Control Di stri ct and the Army
Corps of Engineers. The need for independent analysis was the conclusion
of a majority of the Task Force. 13 The estimated cost of such an
independent study would not be prohibitive. 14 Since any study of
alternatives must take into account community feelings and values, a
supervi sory task group of citizens must be appoi nted to work with the
engineers. This is dealt with more fully in our recommendations.

2. Conflicting Data and Unanswered Questions Make It
Imprudent to Proceed With Any Project Without Further Study

There are many critical issues in which the Task Force
received conflicting data and other issues in which few or no facts were
received. This section will highlight only a few of the factual problem
areas.

Qne example of the confl i ct i ng i nformat ion recei ved by the
Task Force is in regard to the need for flood control at the Cudia City
Wash at 40th Street based upon the flood events which occurred in 1972.
Some fundamental issues regarding the 1972 flood were left unresolved.
First, evidence before the Task Force referred to the 1972 flood as a 50­
year flood, a 70-year flood, a 100-year flood and a 500-year flood. 15
Second, and critical to the cost-effectiveness of Reach Four, conflicting
information was received by the Task Force regarding the amount of damage
caused by the 1972 flood. The benefits attributed by the Corps to the
construction of the ACDC were alleged to contain only the physical damages
sustained in the 1972 flood in the areas of Phoenix that would have been
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prevented by the ACOC.l6 The Corps, however, included $5.0 million
dollars of "other damages" that occurred well outside the ACOC-Pf¥tected
area entirely within the city limits of Scottsdale and Tempe. The
approximate $5.0 million of "other damages" which should not have been
attributed as a benefit to the ACOC amounts to almost 50% of the total
benefits thus rendering all the benefit/cost ratio calculations as
inaccurate. 18 Finally, other issues surrounding the liqbility of SRP for
some of the flood damages of 1972 were left unanswered. 19

Another area of factual dispute is with regard to the actual
costs of Reach Four. We believe the actual costs of Reach Four will
certainly be higher than the Corps has concluded. For example, costs for
blasting in parts of Reach Four20 and additional costs for aesthetic
treatment as prescribed by the Task Force have not been added into Reach
Four costs. 21

A third unresolved issue is the question of whether Reach Four
was legally added by the Corps in 1974 to the already congressionally
approved ACOC without the need for additional congressional authoriza­
tion. 22 If Reach Four was not properly authorized, the project may not
receive federal funding. But, as will be discussed later. in this Report·,
if it was within the· di scret ionary authority of ·theCorps· to add Reach
Four to the ACOC without congressional authorization, the Corps can
similarly add an alternative to Reach Four.

Other major issues left unresolved are the legal scope of the
SRP easements along th~ Arizona Canal which is important for determining
costs of alternatives;Z3 the effect of the enlargement of the floodgates
at the Cross-Cut Canal which is necessary for determining the availability
of the Arizona Canal for flood protection;24 and the effect the addition
of the siphon at Indian Bend Wash has upon the magnitude of future floods
in the Cudia City Wash area. 25

3. Inaccurate Statements in Task Force Report Give Rise To
Unwarranted Conclusions. We believe that the Task Force Report contains
many critical and unsupportable statements which are essential to the
conclusions of the Task Force and must be addressed in this Report.
Appendix A attached immediately following this Report addresses numerous
such examples by first quoting from the Task Force Report and then
responding to the issue.

CONCLUSIONS REGARDING REACH FOUR

1. Reach Four is Aesthetically Unacceptable. It was the
unanimous opinion of the Task Force that Reach Four is ugly and should not
be constructed as proposed. 26 The Task Force Report recognizes (on
page 6) that "There is no doubt that the ACOC wi 11 be unattracti ve •
it will add a stark concrete lined channel bordered with a six-foot fence
••• debris will undoubtedly accumulate in the bottom of the channel."
Reach Four is an insensitive and obsolete 1940 l s concrete ditch solution
to flood control. The channel is a 4.6 mile long, two-story deep, 36-foQt
wide empty ditch located along the north bank of the Arizona Canal. Z7
This flood control approach has left lasting scars in Los Angeles. A

-3-
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vlslonary City Council should not permit such a scar in Phoenix.
(Photographs of the Los Angeles channels are attached as Appendix B
immediately following this Report.) The photographs of the L.A. channels
were taken by a Task Force member who attended a tour of the channels
conducted by the Army Corps of Engi neers. As ugly as these channe 1s
appear, these are the best L.A. has to offer. Phoenix can do better.

The open ditch construction of Reach Four is aesthetically
very disruptive to Phoenix. Although the Task Force concluded that exten­
sive landscaping would lessen the negative impact, no amount of mitigating
actions can totally eliminate this ugly scar across the city.28 The Task
Force Report concludes that extensive mitigating factors must be adopted
to make Reach Four acceptable. However, the addition of such substantial
aesthetic treatment will significantly increase the projected cost of
Reach Four, thereby possibly making other alternatives even more
economically attractive. Estimates of these additional costs have not
been included in the Task Force Report.

2. Like Scottsdale. Phoenix Must Pursue Creative Flood
Control Measures. Phoenix is faced with a situation remarkably similar to
that whi ch faced Scottsdale not too many years -ago \'Ihen the Corps of
.Engineers proposed a similar- concrete ditch through that community. (The
book Indian Bend Wash: A Scottsdale Success Story is attached as
Appendix C immediately following this Report.) The City of Scottsdale
appointed a citizen task force to study the project. This committee
recommended a study of creative alternatives by an independent engineer.
The engineer retained by the City produced three alternatives to the
proposed concrete ditch. . The City of Scottsdale rejected the Corps I

concrete ditch approach and diligently pursued the alternative which
resulted in the Corps· construction of the award-winning Indian Bend Wash
Greenbelt. 29 Where Scottsdale had the advantage of land area which
allowed a creative recreational alternative, Phoenix now has the benefit
of advanced and proven engineering technology to provide it with an
equally creative solution. Phoenix should not settle for less.

3. Reach Four Lacks Cost-Effectiveness. Reach Four began
as an addition to the ACDC at an anticipated cost of $20 million. 30 By
1982 expected costs had grown to $54 mi 11 ion31 and by 1986 costs have
ballooned to $81 million. (Excerpts from the accounting report of costs
of alternat i yes prepared by the account i ng firm Laventho1 & Horwath are
attached as Appendix 0 immediately following this Report.)32 If Reach
Four were evaluated today, using current discount rates, it would never be
approved since it would have a negative benefit/cost ratio. Even using a
3-1/4% discount rate, which the Corps feels is authorized, Reach Four has
only a marginal cost-effectiveness. 33 The Corps of Engineers submitted to
the Task Force its own document evaluating the project using a more
reasonable 7-3/4% discount rate, and this showed significantly less than a
dollar of benefit for every dollar spent. 34 This corresponds to a
congressional study in 1982 which found that the entire ACDC has a
negative benefit/cost ratio. 35

There is a need for an independent economi c study since the
flood benefits provided by this project have never been clearly understood
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and may in fact have been overestimated by 50% as discussed earlier in
thi s Report. If the benefi ts provi ded by the project are half the
original estimate, the cost-effectiveness of the project would be half of
that projected. 36 However, a thorough economic analysis would be neces­
sary to determine if there is a nefd for a flood control measure of the
magnitude provided by Reach Four. 3 ! Unfortunately, no economic experts
were available to assist the Task Force in this area.

The Main Task Force Report argues (on page 8) that lithe
benefit/cost ratio to the City and its citizens is obviously favorable
because direct costs to the City are minimal. II We do not subscribe to
this theory that federal money is free money nor do we believe that the
City of Phoenix should adopt such a position with the federal government.
After all, Phoenix citizens are U.S. citizens and fiscal responsibility in
tight budget times is the responsibility of all citizens.

4. Citizens Oppose Reach Four. Considerable and long-
standing opposition to Reach Four is well-documented. Newspaper clippings
on file at the public library dating as early as 1965 quote Phoenix
residents opposing the cement channel design of the ACDC. In 1966, a bond
issue fl oated to fund the project was d~featedby a ratio oJ 3 to l.
During· the following years the Corps of Engineers held ci· handful· of
neighborhood meetings, and individuals quoted at those meetings expressed
strong criticism of the aesthetics, landscaping and general design of the
project.

More recently, in 1985, the Arizona Biltmore Estates Village
Association reaffirmed its long-standing opposition and were joined by
numerous other homeowner and citizen groups. At that same time, Citizens
Against Reach Four and Citizens Against Reach Three were organized and in
two weeks the groups gathered more than 2000 signatures opposing the
project. Also, major newspapers and magazines took editorial positions
opposing Reach Four as contrary to the interests of the neighborhood
residents and all city citizens. 38 (Copies of editorials are attached as
Appendix E to this Report.)

A recent survey of homeowners living south of Arizona Canal,
the supposed of beneficiaries of Reach Four, indicated opposition to the
construction of Reach Four. 39 Finally, during the many months of the Task
Force deliberations, hundreds of citizens have attended the meetings and
have spoken in opposition to Reach Four. Interestingly, despite public
notice of the Task Force meetings, there have been no visible supporters
of the project. Even though the supposed beneficiaries (the homeowners)
are opposed to Reach Four, the project continues because of vested
interests of the Corps, the Flood Control District and the Salt River
Project.

One of the primary benefi ci ari es of Reach Four is the Salt
River Project which pays nothing for Reach Four yet receives Reach Four as
essentially an "insurance policy" protecting it against liability arising
from any potent i a1 future fl ood i ng of the Ari zona Canal from the Cud i a
City Wash area. 40 The Main Task Force Report recognized (on page 26) that
SRP is the only governmental entity which clearly has liability from
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flooding of the Arizona Canal along Reach Four and the ACOC would reduce
such liability. It is clear that, in contrast to the Phoenix citizenry
which has strongly voiced its opposition to the ACOC, the Salt River
Project benefits greatly and has lobbied hard to protect its interest.

5. Cudia City Wash Area Is The Only Major Flood Risk.
After .months of Task Force meetings it has become apparent that in Reach
four there is only one area of major flooding potential which requires
flood control: the Cudia City Wash area located just west of 40th
Street. 41 In the area from 32nd Street to 12th Street there is no
significant flood danger,42 and the minor floodwaters that may arise in
that area can be managed by existing conditions if the Cudia City Wash
area problem is solved. 43

Regardless of the amount of flooding in the 32nd Street to
12th Street area, which has been the subject of much debate, the problem
is not sufficient to warrant such a massive, costly project as Reach Four.
In fact, prior to the Cudia City flood in 1972, the ACDC was designed to
end at 12th Street as its easternmost point. 44 Thus, Reach Four is simply
an expensive, ugly open concrete conduit to transport Cudia City Wash
waters from 40th Stre~t to Reach Three at 12th Street.

CONCLUSIONS REGARDING ALTERNATIVES.

1~ Aesthetically Acceptable and Cost-Effective Alternatives
to Reach Four Exist. In the last few meetings of the Task Force, it
became abundantly clear that there are numerous viable alternatives to
Reach Four. (Descriptions of the seven alternatives are provided in
Appendix F attached to this Report.) Many of these alternatives have
little or no negative impact on the community, have similar or lower total
cost compared to Reach Four and have considerably lower local cost. (Cost
comparisons prepared by Laventhol & Horwath are attached as Appendix D.)
A11 of the alternat i ves presented by the Task Force solve the potent i a1
flooding problem at Cudia City Wash. The alternatives set out in this
Supplemental Report (in Appendix F), such as the 40th Street Mole and the
Stanford Drive Detention Basin, were conceived by lay persons. 45 It is
our belief that a creative and enthusiastic, independent professional
study would result in additional creative solutions which were beyond the
means and time of the Task Force.

2. Tunneling Alternatives Provide Both Invisible Flood
Protection and Cost Savings. One particularly promising alternative
endorsed by a majority of the Task Force for study by the City of Phoenix
is the use of an automatic tunneling machine (a "Mole") to tunnel from the
Salt River northward to the Cudia City Wash thus delivering the Cudia City
floodwaters south and utilizing the natural gradient. 46 The Mole is
currently being used by the Arizona Department of Transportation for the
Papago Freeway drains47 and also has been used in the construction of the
Central Arizona Project. 48 Contrary to the Task Force Report, Mole
technology is time-tested and is not l atypical." 49 (A pamphlet, pictures
and fact sheet describing and depicting the Mole are found in Appendix G
immediately following this Report.)

-6-
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The Mole is particularly useful in urban areas because it
tunnels invisibly far underground and therefore does not require the
taking of homes or businesses and .does not cause disruption during the
construction process. A tunnel would alleviate the scar of Reach Four.
It is possible that the Mole can be used in a number of different ways to
create alternatives to Reach Four such as combining the Mole and detention
basin concepts.

The 40th Street Mole alternative has been estimated to cost
$18 million less than Reach Four. Also, this alternative would cost only
$2 million of local funds as compared to over $18 million in local funds
for Reach Four. 50

3. Stanford Basin Alternative Provides Park-Like Flood
Protect ion With Large Savi ngs. A second promi sing alternat i ve to Reach
Four is the creation of a detention basin along the Arizona Canal south of
Stanford Dri ve betwe~r 34th Street and the west boundary of the Phoeni x

. Country Day School.~ (A location map and architectural drawing of
proposed basin is attached as Appendix H following this Report.) The
detention basin would capture and hold the characteristically high­
i.ntensity; low volume flooding 52 from the ·Cudia City 'Wash area and {J,=1.iver
the w~ter' in small underground conduits east to 24th'Str~et'and'fro~, ~~ere

in a small open channel to Reach Three. The Basin could be developed as a
park similar to a down-sized Indian Bend Wash Park. The Basin would
create recreational opportunities and add to the ambiance of the
neighborhood unlike Reach Four and its negative aesthetic impact.

The Basin is so economical that it could almost be built
solely with the local funds committed already to Reach Four. This
solution is estimated to cost almost $41 million less than Reach Four and
more than $5 million less in local funds. 53 The only hurdle that must be
overcome to adopt this creative solution is to convince the Paradise
Valley Town Council to accept a park within its boundaries rather than a
concrete ditch. 54

4. Alternat i yes Permit Downs izi n9 of Reach Three. Reaches
One and Two, which protect against flooding from the Cave Creek Wash, can
be built without Reaches Three and Four. 55 The elimination of Reach Four
and the implementation of an alternative would permit the significant
downs izing of Reaches Two and Three and resu 1tin a taxpayer sav i ngs of
$15 to $20 million. 56 The savings could be used to construct a cover over
additional portions of those Reaches and make those Reaches more
aesthetically acceptable. Accordingly, finding an alternative to Reach
Four will potentially allow the City Council to also address the concerns
of citizens in the Reach Three area.

5. Alternatives Can Use Rights-of-Way Along Arizona Canal.
Several of the potential alternatives involve the use of the 50-foot wide
Arizona Canal right-of-way north of the canal, which is owned by the
federal government and managed by SRP. The use of the right-of-way should
be available for flood control measures without compensation. Only
specific out-of-pocket expenses incurred by SRP should be compensated.
The use of the Arizona Canal right-of-way has two important assets: (1)
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it negates the neighborhood disruption caused by the taking of homes and
businesses required for the construction of Reach Four and (2) it deletes
the tremendous cost of this taking of homes and businesses, which is a
100% local taxpayer cost.

6. Alternatives Selected by City Can Use Reach Four Federal
Funding. There are those who would have the City Council believe there
are no available federal funds for alternatives to Reach Four. But if the
Corps of Engineers was able to add Reach Four in 1974 under its "statutory
powers to make incremental changes in congressionally authorized projects"
it can add alternatives to Reach Four under the same authority.57 In
fact, in 1974 the Corps proposed a culvert under 40th Street to the Salt
River as an alternative to Reach Four. 58 The Corps was apparently ready
to add the 40th Street cu 1vert to the ACOC without seek i ng add it iona1
congressional authorization. Under the reasoning that added Reach Four
and considered the 40th Street culvert, other alternatives can now be
funded without additional congressional authorization. If additional
authorization is needed for an alternative to Reach Four, Reach Four
itself needs the additional authorization from Congress which the Corps
never sought.

Congressman John McCa; nIS offi ce sought·· an' opi ni on of the
Minority Counsel to the House Public Works Committee regarding the issue
of funding for alternatives. 59 The opinion fails to answer the most
important issue: if Reach Four could be added under Corps discretion
without seeking additional authorization, why cannot alternatives to Reach
Four be similarly added? If Reach Four is presently an authorized portion
of the ACOC, then, according to the opinion of counsel:

To the extent that the alternatives can be
characterized as improvement to the design that
provide enhancement of project purposes without
significantly increasing costs, the likelihood
is increased that the Corps wi 11 proceed to
construction without se~king additional con­
gressional authorization. 50

Senator Barry Goldwater posed a series of questions directly
to the Army Corps of Engineers. To the question of whether the Corps of
Engineers has the authority to change the Reach Four design and incorpo­
rate the 40th Street Mole alternat ive in the project, if feas i b1e, the
Corps responded:

The Chief of Engineers has the discretionary
authority to change project design if the specific
alternative is consistent with the intent of the
original Congressional authorization and is the
most economical means of construction.

Similarly, to the question of whether the Corps has the flexibility and
discretion to change the project plan and adopt an alternative to Reach
Four, the Corps answered "we do, providing the alternative is consistent
with the authorization and does not increase the federal cost." 61
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In Senate hearings Senator Denni s DeConcini sought answers
from Robert Dawson of the Corps of Engineers regarding various aspects of
the ACDC. 62 Although the Corps has responded to a number of Senator
DeConcini's questions with answers similar to those received by Congress­
man McCain and Senator Goldwater, the Corps has refused to respond to
perhaps the most important question posed.

What is the Corps policy regarding changes in
design and construction on projects already
authorized and underway which would result in a
cost-savi ngs to the federal government? Have
there been cases where once a project was
authori zed, the des ign and scope of a project
changed, reducing costs, and the Corps was able
to make the changes without seek i ng add it iona1
autho~ization from the Congress? Please
explaln. 63

Also, the Corps' responses to Senator DeConcini's questions do not attempt
to distinguish the addition of Reach Four from the addition of
alternatives to Reach Four.

In the responses to questions from Congressman McCain, Senator
Goldwater and Senator DeConcini, little analysis is made regarding the
issue of local and federal cost sharing. Although the responses indicate
that federal-local cost sharing may be affected if an alternative to Reach
Four is chosen, the responses are vague as. to particulars of those
effects. Considering the fact that the local cost share of the ACDC is
one of the highest in the country (over twice the historical average for
flood control projects),64 it is inconceivable to us that a higher propor­
tion of costs would be placed upon local interests for an alternative to
Reach Four.

RECO""EHDATIOHS

1. The City of Phoenix should withhold endorsement of Reach
Four and endorse an aesthetically-acceptable and cost-effective flood
control alternative for the Cudia City Wash area.

2. The City of Phoenix should retain independent
engineering consultants to study and pursue the Mole tunneling option, the
park-like detention basin alternative, a combination of the Mole and
detention basin or any other new and creative alternatives which solve the
Cudi a City Wash problem. (An estimate of the costs to study the Mole
alternative is attached as Appendix I to this Report.)

3. The City Council should appoint a balanced three-to
fi ve-member cit i zens' superv i sory task commit tee, composed of members of
the ACDC Task Force, to assist in the selection of the independent
engineering firm, to oversee the progress of study and review the firm1s
final report. The task committee should report its findings and
recommendations to the City Council.
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4. The City Council should evaluate the alternatives using
the criteria recommended in this Supplemental Report (See Appendix J
attached to this Report.)

5. The City should encourage, and not be reluctant to
endorse, an alternative which utilizes the Arizona Canal right-of-way.
This is federal land and should be made available for flood control
measures.

6. If an alternative is selected for Reach Four, work
should be done immediately to re-evaluate Reach Three toward significantly
downsizing it, covering it, considering alternatives to Reach Three and
considering the elimination of Reach Three east of Seventh Street.

7. The City of Phoenix should request that the Corps of
Engineers, in the spirit of cooperation and fiscal responsibility,
exercise its discretionary authority to fund an alternative to Reach Four
as selected by the City.
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SUPPLEMENTAL REPORT NOTES

1 A majority of the members of the Task Force recommended to
City Council, on a vote of 6 in favor and 4 opposed, that the City:

De 1ay. endorsement of Reach Four, and retain an
independent consu ltant to do necessary stud ies, model i ng and
computer analysis to determine whether a drain can be drilled
from the Arizona Canal to the Salt River using a Mole
construction method given that:

•

•

A.

B.

C.

D.

E.

It is 1ike ly that the alternat ive wi 11 be more
expensive than Reach Four.
It is unlikely that the feasibility can be
determined for this atypical technology until
after most or all of the costs of handling Reach
Four water in Reaches Two and Three have been
expended and committed.
It is likely that implementation of the proposed
alternative will delay flood control for Cudia
City Wash.
It is unlikely that this alternative will receive
federal funding on the same terms as Reach Four.
This alternative, does not control flooding' 'J'

ponding from jlows intersecting the Ar{zona Canal
west of 32nd Street.

•

•

•

•

•

•

(~ Task Force Document Zc-36 in Appendix 1 attached to the Task Force
Report.) Three of the six members who voted in favor of this
recommendation believed the five assumptions listed as A through E above
to be erroneous and supported the recommendation after removal of those
assumptions. For a full discussion of the erroneous nature of the
assumptions regarding the Mole alternative, see notes 46 through 50 and
text accompanying those notes in this Supplemental Report.

2 Although the Corps of Engineers has begun construction of
Reach One on the far west side of the Valley, Reach Three construction is
not scheduled to begin until the last quarter of fiscal year 1988 and
Reach Four construction is not scheduled until fiscal year 1990. (See
Exhibit 1 attached.) Since Reaches One and Two can be designed and built
to handle the flows from the Cave Creek without Reaches Three and Four
(see note 55 of this Report), the City of Phoenix has two to three years
to study and plan for an alternative.

3 The following discussion highlights the history of the
addition of Reach Four to the ACDC and the extremely 1imited search for
better alternatives to that concrete ditch solution.

The flood of June 22, 1972, prompted "l oca l interests"
(primarily the Maricopa County Flood Control District and the City of
Phoenix) to request that the Corps of Engineers study the feasibility of
extending the ACDC approximately 4.6 miles upstream from 12th Street
(Dreamy Draw) to 40th Street (Cudia City Wash), now known as Reach Four.
The purpose of adding this fourth reach to the ACOC was in response to the
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flooding primarily at Cudia City Wash during that June flood.

Prior to adding Reach Four the Corps claimed in its 1976
Design Memorandum that it considered three options for controlling flood
flows from the Cudia City Wash, the first of which was addition of Reach
Four:

OPTION 1. Extend the ACDr. upstream from Dreamy Draw to Cudia
City Wash with adequate capacity to convey Cudi a
City Wash peak discharges (Reach Four);

OPTION 2. Construct a number of small detention basins in
the Cudia City Wash drainage area to reduce peak
discharge, and extend a small channel upstream
from Dreamy Draw to Cudia City Wash with adequate
capacity to convey the reduced peak di scharges;
and

OPTION 3. Construct a co 11 ector channe 1 along the Ari zona
Canal from 36th to 40th Streets and a box culvert

. under 40th Street to convey the co 11 ected
floodwaters south to the Salt River.

According to the Corps, any of these three options would have been
sufficient to protect the area south of the Arizona Canal against flooding
from above, including Option 3 which provided for no flood control works
between 34th and 12th Streets. (See notes 41 through 43 of this Report
for a complete discussion of the low volume of flooding between 32nd and
12th Streets.)

It appears that scant consideration was given to Option 3, the
one option that did not involve extending the ACDC to 40th Street. Option
3 was first proposed by the Paradise Valley Town Council at or about the
time of a Council meeting on October 10, 1974. Six months earlier,
however, in April, 1974, the Corps of Engineer had circulated a brochure
entitled "Alternate Plans for Flood Control and Recreational Development l' ,

which outlined six alternative plans to the plan for the New River Phoenix
City Streams Project as authorized by Congress. All four alternatives
that included the ACDC envisioned construction of an extended ACDC from
40th Street to Skunk Creek, which included Reach Four. Obviously, the
Corps of Engineers had decided six months before Option 3 was first
proposed that if the ACDC were to be constructed, it would extend through
Reach Four to 40th Street. The following sequence of events indicates
that the box culvert plan of Option 3 was never fairly considered.

On May 7, 1974, five months before Option 3 was first
proposed, the Phoenix City Council adopted a Resolution endorsing
Alternative Plan 5b (including the ACDC with Reach Four). In its
Resolution, the Phoenix City Council made a specific endorsement of
"construction of the Arizona Canal Diversion Channel extending from
approximately 40th Street to 75th Avenue where it intercepts Skunk Creek."

On October 10, 1974, the Paradise Valley Town Council adopted
a motion registering "strong opposition" to the construction of detention
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basins within the Town (as contemplated in Option 2) as well as to the
proposed extension of Reach Four of the ACDC through the Town limits (as
contemplated in Options 1 and 2). The Town Council presented Option 3
(covered culvert down 40th Street to the Salt River) to the Corps as an
alternative to the proposed ACDC extension and the detention basins.

On December 9, 1974, the Board of Directors of the Flood
Control District adopted a Resoluticn endorsing Alternative Plan 5b
(including the ACOC with Reach Four).

Thus, barely two months after Option 3 was first proposed, the
Board of 0i rectors of the Mari copa County Flood Contro 1 0i stri ct had
decided to proceed with an extended ACDC, essentially as conceived in
Option 1. The Phoenix City Council, having acted ·five months earlier,
obviously never had a chance to review the 40th Street culvert alternative
endorsed by Paradise Valley. Accordingly, no alternative to Reach Four
(save a politically unacceptable series of holding basins dispersed within
Paradise Valley) was ever given fair consideration and analysis. (The
references to specifi c Task Force Documents to support the i nformat i on
contained in this note can be found in pages 4 through 15 of Task Force
Document E-3.)

4 The Corps of Engineers responded to a letter request from the
Maricopa County Flood Control District that:

Strictly speaking, we need nothing further from the city
or the Flood Control District to continue and construct all of
the ACDC. On the other hand, should the city of Phoenix take a
stand against any portion of the ACDC. it will be very
difficult to obtain funding to construct that portion.

(See Task Force Document V-7, Tab T.)

5 The Task Force had been promi sed by members of City Council
that professional hydrologists and engineering experts would be available
for technical expertise. However, no independent experts were ever
provided. Instead, the Corps of Engineers, designers of the project, and
the Maricopa County Flood Control District, promoters of the project, were
ultimately given formal positions as ~ facto engineering experts, along
wi th members of City engi neeri ng staff. All of these people had been
involved in the planning and/or design of Reach Four, and therefore were
prejudiced in its behalf. No independent engineers were made available to
evaluate technical data.

The Corps of Engineers, having designed the ACDC and Reach
Four, have obviously promoted it since its inception. Indeed, they have
shown a strong prejudice against the consideration of any alternative to
Reach Four. This can be documented in a number of ways. One in particu­
lar is the Corps' dismissal of a holding basin and underground channel
alternative proposed by the engineering firm PRC Toups. PRC Toups
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doCumented the fact that the alternative would provide the same flood
protection as Reach Four but at a cost 15% less expensive than Reach Four.
In disputing the potential cost savings of 15% as presented by PRC Toups,
the Corps compared the cost of this alternative to the cost of the entire
ACDC project, and not just to Reach Four. The Corps, therefore. stated
that this would save only 3%, where in fact the savings would be 15%. Se~

Task Force Document V-7, Tab H. (For further discussion of this wrongful
treatment of the PRC Toups proposal, see pages 5 and 19 of the Main Task
Force Report.) In fact, the Corps even concocted a strategy to undermine
the PRC Toups alternative through political means. (See Exhibit 2
attached to this Report.)

Further evidence of the Corps' bias is its zeal in its promo­
tion of Reach Four to the Task Force. During deliberations of the Task
Force, the Corps brought in a number of staff members from Los Angeles,
along with displays, slides, elaborate renderings and a variety of
materials, all prepared at taxpayers' expense to promote the necessity of
Reach Four. These materials were prepared in response to specific
objections of citizen opposition groups and Task Force questions and were
professionally prepared to counter that opposition.

. .

Finally, the Corps' prejudice against alternatives ·to Reach
Four is demonstrated by its unwillingness to provide citizen groups with
the necessary information to formulate alternatives and compare the
alternatives to Reach Four. The Corps of Engineers was very reluctant to
provide the necessary documents to Citizens Against Reach Four even when
it was required to do so under the Freedom of Information Act (FOIA). On
September 7, 1984, a request was made under FOIA to the Los Angeles
District of the Corps for records relating to the ACDC. The District
Office refused to honor the request and this refusal was upheld by the
Deputy Chief Counsel of the Corps. On January 10, 1985 an appeal was
filed with the Secretary of the Army. Although by statute the appeal must
be determined within 20 days, the Secretary took no action for eight
months. Finally, on September 20, 1985 the Secretary of the Army
recognized the error of the Corps in withholding its documents and ordered
the Corps to open up its files. Documents were made available in the Los
Ange 1es offi ce of the Corps on October 28 and 29, 1986. A fu 11 year
elapsed while waiting to obtain the Corps documents.

Further examples of the Corps' bias and unwillingness to deal
fairly with alternatives are documented throughout this report.

The Maricopa County Flood Control District has on many
occasions indicated its reluctance to consider alternatives to Reach Four.
For example, the Task Force Report on page 5 notes that the Flood Control
District knew of the detailed analysis of the PRC Toups proposal but
denied its existence until it was forced to disclose the document by the
Freedom of Information Act request. The Report also suggests that the
Corps and the Flood Control District misled the Task Force as to the cost
savings of the PRC Toups alternative because it "may well have been
anxious to minimize the apparent cost· savings of the [PRe] alternative.

" (See letter from Flood Control District to PRe Toups attached as
Exhibit 3.)
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Further evidence of the Flood Control District's unmitigated
support of Reach Four is the fact that both General Manager Dan Sagramoso
and Supervi sor George Campbell sought to have Congressman Rudd withdraw
hi s request to the Corps to have a new benefit/cost study made of Reach
Four. (See Exhibit 4 attached to this Report.) The District was
apparently concerned about what the new study would reveal. Mr. Sagramoso
even wrote to SRP General Manager Jack Pfister to elicit his support to
discourage Congressman Rudd. (See Task Force Document V-7, Tab D.)

8 Although the Phoenix City Engineer first sought to have the
concept of the ACDC restudied, the City Engineer has recently become a
proponent of Reach Four. Prior to the appointment of the ACDC Task Force,
the Office of the City Engineer recommended that lithe Council show
continued support .•• of ••. the Corps' General Design Memorandum for
the ACDC. II (See Exhibit 5 attached to this Report.)

9 Salt River Project has displayed an unwillingness to accept
any alter'native to the ACDC., Early in the, discussion of the design,of the
ACDC, both the 'City of Phoenix an~'Maricdp~ County' Flocd Control District
sought to combine the ACDC, including Reach Four, with the Arizona Canal;
a logical solution instead of the present plan to have two side-by-side
channels. But as the Task Force Report notes on page 5, that possibility
was rejected by SRP. The Task Force also examined the possible use of
SRP I s 50-foot wi de right-of-way just north of the Canal for the ACDC,
rather than the condemnation of pri vate property. However, any alterna­
tive uti 1izing the right-of-way was firmly opposed by SRP to the Task
Force.

10 The Corps continually submitted unsubstantiated cost estimates
for alternatives which caused their costs to be in excess of those esti­
mated for Reach Four. These estimates included astronomical increases
that far exceeded both C.P.I. and E.N.R. increases for the same period of
time. Land and damage costs for each alternative were unverifiable by the
Task Force except to note that the Corps' estimate was 130% more than the
actual costs for Reach Four and that the lower actual costs of Reach Four
were used for comparative purposes with all of the alternatives. The 130%
overstatement of land and damage costs for Reach Four occurs in the final
Report of the ACDC Task Force at page 3.

11 The added costs for the increased design capacity of the 48th
Street alternatives (15,000 cfs vs. 9,400 cfs) are contained in Task Force
Document S-4.

12 The Corps required all alternatives to bear the additional
burden of a 30% cant i ngency against the 15% cant i ngency inc1uded in the
Reach Four costs. This additional contingency was required by the Corps
in spite of the fact that their own cost estimates made in 1983 only used
a 15% contingency when they analyzed the PRe Toups alternative. The
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Corps' own use of a 15% contingency for the PRC Toups alternative is shown
in Task Force Document V-7, Tab H.

The combination of overstating land and' damage costs by 130%,
increasing construction costs to add 60% design capacity and requiring a
50% increase in contingencies is just one example of the unfairness of the
Corps' cost estimates for the alternatives that the Task Force Report
displays in Appendix IV. These examples of the unfairness of the cost
estimates for alternatives justifies the absolute need for independent
engineering and economic analysis of the alternatives prior to reaching
any decision on Reach Four.

• 13 See note 1 of this Report.

•

•

•

•

•

•

14 In response to a request by a Task Force member, Howard
Needles Tammen &Bergendoff (HNTB), designers of the Papago Freeway drain­
age tunnels, submi tted a phased estimate of costs for a study of the
underground drainage tunnel under 40th Street. (See letter attached as
Appendix I to this Report.) Th~ first phase is divided into five sections
which· includes all levels of the study' except for ,the hole borir;q -t.2sts
and is estimated to cost $42,Oob. The Boring Subcontraci is estimated to
cost $29,400.

15 The Main Task Force Report on page 11 notes that the Corps
believed the flood to be a 50-year flood (a severity of flooding that
would occur once every 50 years). The authors of the book Indian Bend
Wash. A Scottsdale Success Story, on page 47, believed lion June 22, 1987,
disaster struck the city. A 70-year flood, the most disastrous in the
city's history, swept through the area. II The Corps des igned the ACDC to
handle a lOa-year flood: lithe ACDC is designed to carry the lOa-year
flood. II Executive Summary (page vi) of March 1985 Final Design Memorandum
No. 3 for the Arizona Canal Diversion Channel (Including Cave Creek
Channel and Sediment Basins on Cave Creek and Cudia City Wash). Finally,
Mr. Rod McMullin, General Manager of Salt River Project (SRP), testified
at a trial in 1974 regarding the 1972 flood, that the flood was so rare it
was actually a 500-year flood (a flood that occurs only once every 500
years). McMullin's testimony was relied upon by SRP in its brief to the
Arizona Court of Appeals and the Court adopted McMullin's testimony in its
opinion. See Task Force Documen~ Y-10 and Y-ll.

16 The flawed figure of $10.5 million (1975 price levels) was
used by the Corps in calculating the benefit/cost ratio of the ACDC. See
Main Task Force Report on page 10; the report on the flood of June 22,
1972 (prepared by the Corps) on page 55; the General Des ign Memorandum
No.3 - 1975 on page 29; and the economics appendix 6 of the G.D.M.
No.3 - on page A6-19, Table 9 (probable overflow from canals) and
as part of the damage-discharge curve depicted in Figure 2.

•
17 The Corps included "other damages" (non-physical damage costs)
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such as $2.6 million of business losses and emergency costs limited not
just to the City of Phoenix but also the cities of Scottsdale and Tempe.
The Corps also included $2.4 million of physical damages that occurred
east of 40th Street and entirely within the cities of Scottsdale and
Tempe. When Task Force member Jeff Grobe confronted Stan Lutz of the Army
Corps of Engineers with the above information regarding the estimates of
damages, Mr. Lutz admitted that the Corps "may have mi sled the Task
Force. II Phone conference during the first week of March, 1986.

The table below, based on the Corps' damage estimates con­
tained in the Report on the flood of June 22, 1972, certifies the degree
of error contained in the Corps' base benefit/cost ratio calculations:

• BUSINESS LOSSES AND EMERGENCY COSTS INCLUDED IN ACDC BENEFITS

172$I S Corps '75$'5 Corps 175$I S

Index %

TABLE 4 $695,000 x 41.8% = $985,510 x 70% = $ 689,857• 5 27e,00O x 41.8% = 394,204 x 70% - . 27.5.,942
6 1,054,000 x. 41.8% = 1,494,572 x '70% 1,046,200
7 556,000 x 41.8% = 788,408 x 70% = 551.885

Subtotal "other damages II $2,563,884

• PHYSICAL DAMAGES OUTSIDE EFFECTIVE AREA OF ACDC INCLUDED BY CORPS IN ACDC BENEFITS

Corps
%

x 70% = $1,235,787
x 70% = 997,563
x 70% = (508,211)

508,211 x 25% = 127.052
Subtotal "other damages" $2,360,402
Total "other damages" $4,924,286

172$I S Corps '75$'s
Index

TABLE 4 $1,245,000 x 41.8% = $1,765,410
5 1,005,000 x 41.8% = 1,425,090• 5* 512,000 x 41.8% = 726,016

• *40th St. to 64th St. = 25% of total damages between Cave Creek and 64th St.

•

•

The tables 4-7 noted above are found in the report on the
flood of June 22, 1972 and refer to four different areas of Phoenix,
Scottsdale and Tempe for which damage costs were compiled. The damages
were in 1972 dollars so the Corps updated them to 1975 dollars for their
1976 GDM by using an index of 41.8% for the increase in value between 1972
and 1975. The Corps then stated in the 1976 GDM on page 29 that the ACOC
would have prevented 70% of the total damages compiled for the 1972 flood.
The table shows that not only were $2.6 million dollars of business losses
and emergency costs "inadvertent1y" included in the Corps benefit analysis
but that $2.4 million dollars of damages that occurred outside the
effective area of the ACDC were also included in the Corps benefit
analysis of the ACOC.

18 In addition to the Corps' adding "other damages" not
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attributable to ACDC benefits, it is interesting to note that the Corps
did not see fit to attribute any portion of the damages incurred below the
Arizona Canal and above the Grand Canal to the direct rainfall experienced
in that area. The center of the 1972 storm was directly above the area
between the two Canals (5 11 of ra i nfa11 in 2 hours) and therefore the ACDC
could not have prevented any of the damages caused by the center of the
storm itself. (See isohytol map in 172 flood report.)

19 In 1973, the homeowners living below the Arizona Canal sued
SRP for damage caused by water escaping from the Canal. The court dis­
missed the homeowners 1 complaint but on appeal the Arizona Court of
Appeals reinstated the complaint holding that the homeowners could recover
from SRP if the homeowners could prove that SRP n-egligently failed to
improve the diversion gates at the Old Crosscut Canal or if SRP
negligently failed to maintain the south bank of the Arizona Canal.
Markiewicz v. Salt River Valley Water Users' Association. Records at the
Maricopa County Superior Court indicate that SRP settled with the
plaintiffs for an undisclosed amount of money.

20 See Tas_k Force Rltport on- page 10.

•

•

•

•

•

•

21 In addition to the substantial cost of the recommended
increased general landscaping and maintenance, the cost of major recom­
mended improvements such as covering the channel at bridges and
construction of a series of park nodes will undoubtedly add millions to
the final cost of Reach Four.

22 See note 57 of this Report and the text accompanying that note
for a complete discussion of the federal authorization issue.

23 The Corps submitted an updated cost breakdown for utilizing
the old Crosscut Canal (48th Street alternative) as an alternative to
Reach Four in October of 1985. See Task Force Document S-4. The costs
were in excess of the estimated costs for Reach Four because the Corpsl
proposal required the 48th Street alternative to accommodate 60% more
water (15,000 cfs vs. 9,400 cfs) than Reach Four, purchase of additional
right-of-way and a 50% greater contingency (30% vs. 15%) than Reach Four.
Severa1 citizen modi fi cat ions to the Corps I alternative were proposed to
utilize the Arizona Canal right-of-way in order to delete both the cost
and the disruption caused by the need to purchase additional right-of-way
north of the Arizona Canal between 40th Street and 48th Street.

During the discussion of these modifications (which appeared
to make the alternative less costly than Reach Four even accommodating 60%
more water and inclusion of a 50% greater contingency factor), SRP
submitted a detailed study of the 40th Street to 48th Street area. (See
Task Force Document V-9.) The SRP study showed that for almost the entire
length of the Canal in that area there were major encroachments to within
15 to 20 feet of the Canal itself when the Task Force had been led to
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believe that the right-of-way to be utilized was 50 feet. A response by
the Citizens Against Reach Four proposed that SRP remove all of the
encroachments into the 50-foot right-of-way and restore it to its original
clear and unobstructed condition so that it could be utilized for flood
control purposes. (See Task Force Document 11/-7.) It was then, and only
then, that SRP revealed for the first time that neither SRP or the federal
government had a legal 50-foot right-of-way in that area. See Task Force
Document X-22). This lack of legal right-of-way remains unverified by the
Task Force.

It is curious to note that it was only after the citizen­
proposed modifications appeared to be less costly than Reach Four (in
spite of all the added construction costs required by the Corps in
comparis0n to Reach Four) that SRP felt compelled to reveal the right-of­
way problem, some two months after the Corps originally proposed the
alternative. SRP has stated that the future use of the Arizona Canal
right-of-way for utilities is an important source of future income. Yet
SRP now admits that there are several restri ct ions upon its use of the
right-of-way. Therefore, SRP opposes any flood control proposal that will
not assist it in recapturing land adjacent to the Arizona Canal. It is
interesting to note that· the Corps is currently studying what the Task
Force has lapeled "Reach Five" which e:<tends from 40th Street· to 64th
Street. (See Task Force Minutes Aug. 26,,). ,The Corps proposes to purchase
all abutting properties between 40th Street and 48th Street, thus
providing the opportunity to restore to SRP the 50 feet of right-of-way to
its original clear and unobstructed condition at a cost of millions of
dollars to the taxpayer but without cost to SRP.

24 After the 1972 flood, the Flood Control District proposed the
i nsta 11 at ion of the Ari zona Cana1 gates and improvement of the Crosscut
Canal at 48th Street to permit the emptying of the Arizona Canal into the
Crosscut Canal so the Arizona Canal can div~rt floodwat~rs from Cudia City
wash and other minor washes to the west. The proposal was initially
discussed· at the regular meeting of the Citizens Advisory Board of the
Flood Control District on September 13, 1972. At that meeting, Colonel
John C. Lowry, Chi ef Engi neer and General Manager of the Flood Control
District, stated the benefits of the project:

The opening of those gates after the channel is
completed will permit the Salt River Project to almost
immediately empty the canal at that point. If that had been
in operation on June 22. 1972. the canal would not have
broken. the damage along the canal. particularly down where
Cudia City is where the Salt River Project has a wash and
spi llway. and where the canal broke near 38th Street peop 1e
were badly damaged by floods. would probablY not_have occurred
because the emptying of that Arizona Canal is going to permit
that flood water to be picked up coming from the east of 48th
Street into this Cave Creek and Old Crosscut c:lannel. (See
Task Force Document V-7, Tab G.)

These gates were indeed installed the following year and
therefore mitigation of flood damages per Col. Lowry is now possible. The
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empty Arizona Canal can be used during flooding periods to divert flood
waters between 32nd and 12th Streets if the Cudia City Wash problem is
solved by an alternative to Reach Four.

25 - During the 1972 flood, floodwaters flowing to the Indian Bend
Wash in Scottsdale backed up behind the Arizona Canal and eventually
flowed into the Canal. This water was transported westward by the Canal
to further add to the flooding problem at the Cudia City Wash and areas to
the west. In December, 1972, the Maricopa County Flood Control District
approved a study for a siphon of the Arizona Canal under the Indian Bend
Wash. The siphon would allow floodwaters to enter the Wash unimpeded,
reducing the problem of water backing up behind the Canal. A plan
introduced by the Corps in September, 1973, contained four main elements,
one of which included an inlet area consisting of an unlined channel from
Indian Bend Road to McDonald Drive, a siphon of the Arizona Canal under
the Wash and an interceptor along the north bank of the Canal to funnel
waters into the inlet area. Now that the siphon is in place, a flood
similar to that in 1972 would not further complicate the Cudia City Wash
and Reach Four area with flood water from Scottsdale Indian Bend Wash.
(See Indian .Bend Was~: A Syccess StorY qn pages 47 and 49 in Appendix C
attached to"this Report.)

26 The Task Force voted unanimously to reject the first pol icy
option which called for the endorsement of Reach Four as presently
planned. (See Task Force Document lC-36 in Appendix 1 attached to the
Main Task Force Report.)

27 For a more complete description of Reach Four and other
alternatives to solve the Cudia City Wash problem, see Appendix F
following this Supplemental Report.

28 The Corps I initial plans for aesthetic treatment were negli­
gible. The included some limited landscaping and proposals to treat the
concrete with various coloring agents. In one approach, the Corps
proposed the use of artificial desert· varnish which could give the
channel a more earth-tone color by applying the varnish to the entire
channel wall. The second method proposed was to use varnish in graphic
patterns, wh ich wou 1d create a totally non-natural appearance, perhaps
even exaggerating the visual invasion of the channel. In attempting to
minimize the impact of the proposed chain-link fence, the Corps proposed
coating the chain-link with vinyl in either brown, black or green. These
proposals indicate the minimal attention the Corps has given to the
aesthetic impact of the channel. (See Army Corps Design Memorandum No.3,
March 1985, pages A1-16 to A1-17 and A1-27.)

Further, the landscaping as proposed by the Corps appears to
be unacceptable and incompatible with Arizona standards. In testimony to
the Task Force, Mr. Leroy Brady, Director of Roadside Development for the
Arizona Department of Transportation, reviewed the proposed landscape
plans and found significant problems with the types of plants selected by
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the Corps. Many were incompatible with Arizona guidelines, and, according
to Mr. Brady, many would not provide proper growth and visual enhancement
of the channel. (See Task Force Minutes on Nov.18,19aS). He made several
suggestions of the types of plantings successfully used by ADOT, but these
recommendations to date have not been adopted by the Corps.

In many instances citizens requested covering the channel, and
the Corps repeatedly stated that that could not be done. Finally, at a
Task Force meeting, the Corps acknowledged that covering could be
implemented at certain locations, primarily near street crossings, where
the visual impact of the channel would be particularly unattractive. (See
Task Force Minutes on Dec. 19, 1985.) In response to continued Task
Force questioning, the Corps conCluded that it was within their bUdgetary
discretion to include covering for a predetermined distance back away from
the bridged street crossings. One Task Force member further suggested the
planting of trees at oblique angles to obscure the channel from view.

From the many discussions the Task Force had relative to the
aesthetic issues, it is obvious that substantial and costly aesthetic
treatment would be necessary to mitigate the effect of the channel •

29 Flood i ng prob 1ems in Scottsdale were centered in the Ind ian
Bend Wash--an eroded, seven-mile long area running north and south through
the center of the community. In 1959, the Maricopa County Flood Control
District enlisted the aid of the Army Corps of Engineers to find solutions
to the flooding. In 1961, the Corps presented a plan to build a concrete
channel on the site of the Indian Bend Wash. This channel, which would be
about 23 feet deep, 170 feet wide and seven miles long, would empty into
the Salt River to the South. Scottsdale citizens thought there had to be
another solution. In 1964, the City Council authorized a citizens '
committee called the "Scottsdale Town Enrichment Program," or STEP
Committee, to act in an advisory capacity, coordinating its efforts with
public works and parks and recreation commissions. In response to the
STEP Committee's recommendations to turn the entire Indian Bend Wash into
a greenbelt of recreation/flood control projects, Scottsdale citizens
expressed strong oppos it i on to the concept of the concrete channel, and
defeated a county bond election in 1965.

In October, 1965, the City Council unanimously authorized engineer
John R. Erickson to conduct an independent study and to analyze the
program planned for the Wash by the Corps of Engineers. The "Erickson
Plan" became the first real engineering study for a greenbelt alternative,
establishing the engineering and economic feasibility of this concept. In
December, 1967, John Erickson and Water Resource Associates released their
"Flood Control Feasibility Report," recommending the construction of two
detention dams in the upstream area and a downstream earthen channel
incorporated into the greenbelt. This independent study and report
verified the feasibility of the STEP Committee's recommendation to create
a greenbelt which could also serve as an effective way to control floods.
Although the greenbe It concept had been proven feas i b1e and had been
enthusiastically supported by the citizens, the Corps of Engineers had to
be convinced of this untraditional, untried method of flood control.
Their approval and cooperation were necessary, not only to design and

-xi-



build the project, but to acquire the necessary funds. Through the
combined efforts of many people, including concerned citizens, members of
Congress, city staff, City Council and members of the STEP Committee and
other city commissioners, the Corps came to agree with the greenbelt
alternative and federal funds were finally committed to the project. (See
Indian Bend Wash attached as Appendix C.)

•

•

• 30

31

See Task Force Document V-7, Tab B.

See Task Force Document E-3 on page 24.

•

•

•

•

•

•

•

•

32 See Ari zona Canal Divers ion Channe 1 Cost Alternat i ves Report
prepared by the accounting firm of Laventhol & Horwath. The full report
can be found in Exhibit 6.

33 A benefit/.cost analysis is used by policy makers to justify
spending public f~nds for long-term public projects. A benefit/cost ratio
qf less than -1 means that the project is not economically' justified. One
component of the benefit/cost formula is the discount rate.

The economic feasibility of a water project such as Reach Four
is heavily dependent upon the discount rate used to convert future costs
and benefits into present values. Since the preponderance of the costs of
a project generally occur soon after a project is authorized, the choice
of the proper discount rate has the greatest impact upon the benefit
factor in the benefit/cost ratio because benefits accrue over an extended
period of time. Just a small change in the discount rate used can have a
significant effect upon the benefit/cost ratio in a project such as Reach
Four which has a projected life longer than 100 years.

In selecting the proper discount rate, we must look to the
purpose of a discount rate. The general purpose of the discount rate, as
noted above, is to convert future costs and benefits into present values.
This conversion is accomplished by reflecting the inflation-free financial
return the government should expect if the project money were invested and
by refl ecti ng the pri vate-sector opportunities whi ch are foregone when
public projects are built. Presently the federal Office of Management and
Budget requires the use of a 10% discount rate for public investment
projects which is intended to reflect the real cost of opportunities
foregone in the private sector. The 10% figure is a bit high. Recently
yields on AAA corporate bonds have hovered around 11% while inflation as
measured by the Consumer Price Index has averaged about 3%. From this
analysis one can argue that the real, inflation-free opportunity cost of
capital is about 8%. The official federal government discount rate for
flood and water projects, which can be criticized for a number of reasons,
is 8-3/4%.

Although reasonab1e people mi ght disagree as to the proper
discount rate, if either an 8% discount rate or a 10% discount rate is
used, the benefit/cost ratio for Reach Four is well below 1.0. Although
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we do not have the data to permit the calculation of the exact ratio, we
suspect the range of benefit/cost ratio using these discount rates to be
between 0.3 and 0.4. In other words, the public can expect to gain only
30 cents to 40 cents in benefits for each dollar invested in Reach Four if
one accepts a di scount rate of 8%. The Corps of Engi neers admits in
documents gained through the Freedom of Information Act that if a discount
rate of 8-3/4% is used, Reach Four has a benefit/cost ratio of 0.63.
Moreover, those documents indicate that a 4% di scount rate must be used
before the benefit/cost ratio is equal to 1.0. (See Task Force Document
V-7, Tabs E and F.)

The benefit/cost ratios noted above are consistent with an
economic analysis submitted by the Corps to a House of Representatives
Subcommittee in 1982 which asked that all Corps projects be re-evaluated
using then current discount rates. Although there is no separate benefit/
cost ratio for Reach Four, the 1982 study calculated a .93 benefit/cost
ratio for the entire ACDC using a 7-5/8% discount rate.

In June, 1985, Congress, at the request of Congressman Rudd,
required the Corps to provide an updated benefit/cost analysis using
"current guidelines and policy directives." A discus?i(;m of the Flood
Control District's ~oncern over this analysis and attempt to block· it is
contained in note 7 of this Report.

While Reach Four might barely produce $1 of benefit for every
$1 spent, the Chief of the Corps of Engineers has stated: "There are a
lot of water projects around the nation that are good solid projects that
produce $4 in benefits for every $1 spent, even $9 for $1 spent. II See
Arizona Business Journal article in Exhibit 7.

I'. 34 See Task Force Document V-7, Tab E.

•

•

35 In March, 1982, the Department of the Army submitted a report
to the Subcommittee on Environment, Energy, and Natural Resources, House
Committee on Government Operations, concerning cost/benefit figures on
various Corps projects, including the New River Phoenix City Streams
Project. In that report, the Army calculated the total benefit-to-cost
ratio for the Project to be 1.8 to 1 at the 3-1/4 percent discount rate.
The Army also analyzed the Project using the 7-5/8 percent discount rate
in effect in 1982, and found that the ratio for the Project dropped to
0.93 to 1.

The purported objective of the Army' s study was to ident ify
and el iminate projects that were not cost-effective. Each project was
analyzed in four steps. The first three steps involved an objective
screening of a project's cost-effectiveness under objective standards
using the 1982 discount rate of 7-5/8 percent. Of the 52 projects
considered by the Army, only four failed to meet the cost-effectiveness
criteria of the first three analytic steps. One of those four failing
projects was the New River Phoenix City Streams Project. The Project was
saved, however, by the subjective fourth step of the Army's analysis:
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Although a remalnlng benefit/remaining cost ratio of 0.9 at
7-5/8% would cause concern if this project were in the
preauthorization planning phase, the accuracy of an update
us i ng i nd ices without resurveys and the high 1eve1 of non­
Federal participation (almost 45% non-Federal Funds, over
twice the historical average for flood control projects) are
persuasive factors in our decision to continue support.
Additional factors that support this decision include strong
local support with no known objections and the high level of
benefits to extensive residential and commercial development.
Army Corps of Engineers, Review of Water Projects, Hearing
Before a Subcomm. of the House Comm. on Gov. Operations, 97th
Congo 2d Sess. 56 (1982).

36 See notes 16-18 and accompanyi n9 text of th is Report for a
complete discussion of the unresolved question of damages caused by the
1972 flood.

37 Congressman Rudd added to House 'Appropriations Bill.H.R. 2959
a re'qu lrement. that the Corps of Engi neers' conduct abenefitjcost' ana lysi s
of Reach Four using current guidelines and policy directives. To date,
the new benefit/cost analysis has not been completed. (See Task Force
Document V-7, Tab 0, and also see note 7 of this Report.)

38 As Reach Four came before Phoeni x City Council in June 1985
for approval, opposition to the project mounted. The Arizona Biltmore
Estates Village Association reaffirmed their long-standing opposition and
were joined by various groups and organizations which expressed grave
concerns or outright opposition. These groups included the Pueblos
Hermosa Homeowners, Torre Blanca Homeowners, North Central Phoenix Home­
owners, and the Camelback East Village Planning Committee. Following a
public meeting held by Citizens Against Reach Four in June, 1985, Citizens
Against Reach Three also was organized and became active. In preparation
for a public hearing held by Phoenix City Council, the two citizen groups
gathered more than 2,000 signatures opposed to the project in less than
two weeks, resulting in the appointment of the ACDC Task Force.

The print media also joined the citizen opposition to Reach
Four. On May 17,1985, the Arizona Republic commented: "This pork-barrel
plan will only give Phoenix a black eye at a time when it needs support in
Congress for timely funding of the highly deserving and much-needed
Central Arizona Project. The proposal should be ditched--if not aban­
doned--and a more modest plan adopted." In September, 1985, Publisher Ken
Welch, writing in Phoenix Magazine, stated, "We believe Reach Four and
perhaps Reach Three should be challenged by the entire City. The
Mayor and City Council must accept their responsibil ity for the future
visual quality of the city•••• " (See Appendix E for copies of
Editorials.)

•
39 In late 1985, Valley Forward Association formed an ACDC
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committee to study the project. Although the committee was made up
predominantly of Reach Four supporters including the present manager and
past managers of the Maricopa County Flood Control District, a poll
conducted by the Valley Forward ACDC committee reflected the citizen
opposition to Reach Four. The poll was conducted .iY.s1 among homeowners
south of the canal who would be the main beneficiaries of purported flood
protection and was expected by may to reflect significant support for the
project. Instead, among those polled, 60 percent were opposed; 68 percent
favored an alternative; and 61% percent said they would prefer or accept
an alternative even if it would involve personal cost in insuring their
homes and property against loss. (See Exhibit 8 attached) In a letter to
Citizens Against Reach Four, Dan Devers, Executive Director of the Valley
Forward Association, wrote in closing: liThe Executive Committee holds no
pos i t ion and is not now ab 1e to recommend a course of act i on on ACDC-­
there being yet unavailable information on certain alternatives that seem
promising. 1I

40 SRP is the cl ear benefi ci ary of Reach Four. The Deer Vall ey
Planning Committee perceptively stated:

. "The Ari zona (anal 'wil; :be the primary benef-; ci ary
of the proposed channel, yet SRP has seen fit to
give next to nothing in return. Rather, SRP
insists that its present neighbors to the north
have their land condemned so that SRP may reap the
benefits at no cost to itself. We consider this
an unconscionable misfeasance of the public trust
presently placed with SRP (see Exhibit 9
attached).

SRP also benefits because Reach Four protects SRP from liability for
floodwaters topping or breaching the Arizona Canal. (See note 9 of this
Report.) Fi na lly, SRP also recei ves the benefit of unobstructed ri ghts­
of-way for future use for utility lines. (See note 23 of this Report.)

41 In the portion of Reach Four between 32nd Street and the Cudia
City Wash (approximately 40th Street) the design side-inflows of water
total 9,200 cubic feet per second (cfs). (See Task Force Report on
page 7). That .75 mile (18%) portion of the 4.1 mile long Reach Four
contains 57% of the total water to be accommodated. That portion of Reach
Four averages 12,000 cfs per mile while the balance of Reach Four, from
32nd Street to 12th Street, only averages 2,000 cfs per mile.

The Task Force Report, in eleven different and confl icting
statements, proposes that the storm waters emanating from the area between
32nd Street and Dreamy Draw (12th Street) are of such magn itude as to
substantiate the construction of a channel to divert them.

The Corps, when asked about the magnitude of these fl ows,
responded that "obvious1y the flows are not huge ll (Task Force Document 5­
6, page 56). The Corps, when describing the Paradise Valley detention
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basin alternative that it submitted, was asked "what size Reach Four does
that presume (between Cudia and Dreamy Draw)" and its answer was "it would
be initially a relatively small pipe. Maybe you decide with this sort of
plan that the residual flow could go into the Arizona Cana1." (Task Force
Document S-8, page 19.) The Corps, in its original alternative proposal
utilizing 40th Street, ended the channel at 34th Street indicating that
that location was satisfactory to eliminate the flood hazard and that any
further westward extension of the channel was unnecessary. In 1985, the
Corps reanalyzed the 40th Street alternative and extended the channel from
34th Street to 32nd Street, indicating the same conclusion, that the
hazard from flooding between 32nd Street and Dreamy Draw was not consid­
ered a significant factor.

The facts substantiate the Corps I conclusion in that the
design capacity of the channel between 32nd Street (8,300 cfs) and Dreamy
Draw (9,440 efs) is 1,140 efs, or only ~ of the total design capacity of
the channel. In addition, the cost of the channel between 32nd Street and
Dreamy Draw is $48.0 million of the $73.8 million that Chairman Lee has
allocated to Reach Four. That cost of $48.00 million is 65% of the cost
of Reach Four which is needed to accommodate only 12% of the flood waters.
C.ert~inly not a cost beneficia·1 nor needed element· of flood contr')l. for
Maricopa County.

In addition, in the 1972 flood the Cudia City floodflows were
allowed to fill the Arizona Canal beyond its capacity and to contribute to
its overflow in many locations and its actual breakage in others. The
damages due to breaks that occurred in the portion below 32nd Street to
40th Street were estimated by the Corps to be $3.0 million or
approximately $4.0 million per mile. (See Report on Flood of June 22,
1972 at page 48, Task Force Document 1-5.) The damages that occurred
above and below the Arizona Canal between 32nd Street and 12th Street were
estimated by the Corps to be $450,000 or approximately $134,000 per mile
(See Report on Flood of June 22, 1972 at pages 37 and 48). The
justification for constructing a flood control channel (between 32nd
Street and 12th Street) that costs an average of $20.0 million per mile
(1985 price levels) to mitigate flood damages that average less than
$275,000 per mile (1985 price levels, 1972 conditions) does not appear to
be reasonable.

43 The Ari zona Canal can be a val uab 1e flood contro1 measure
particularly now that floodwaters from the Indian Bend Wash no longer will
fl ow into the Ari zona Canal (see note 25 of thi s Report) and since the
Arizona Canal can be emptied quickly down the Crosscut Canal by the new
headgates (see note 24 of this Report). If the Arizona Canal is emptied
by use of both the siphon at the Indian Bend Wash and the headgates at the
Crosscut Canal at 48th Street, then it would be able to accommodate inflow
in the area from 32nd Street to 12th Street. It would, in fact, act as a
flood control channel. The Arizona Canal can accommodate up to 1,200 cfs
if the Cudia City water is diverted and not allowed to enter the Canal.
The Flood Control District has in the past admitted that if the new
headgates at the Crosscut Canal were opened and the Arizona Canal emptied,
the 1972 flood would have been prevented. (See note 24 of this Report.)
Further, in areas where an individual small wash might pose a potential
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flood problem, sump holes such as those near 10th Street and Northern
could be dug, of natural earthen lining, to accommodate the inflow.

44 See note 4 of this Report.
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45 Some welcome assistance was provided by the engineering firm
of W. S. Gookin and Associates, the accounting firm of Laventhol &
Horwath, the engineering firm of HNTB and contractor Ron Pulice.

46 The "Mole" is used in urbanized areas to create drainage
channels underground. In the case of the 40th Street alternative, a large
hole would be dug at the Salt River near 40th Street, where the Mole is
then placed underground some 30-50 feet. It begins a claw-action process
to dig its way northward, at that underground level, along a designated
course. Similar to a mining operation, a railway is built to follow the
path of the Mole, so the excavated material can be loaded onto "ore-type"
cars and taken back south to the ho 1e, where the car is 1i fted to the
surface and the excavated materi a1 .dumped. The above-ground process .i s
similar to that of a sand-and-gr~vel operation. This continues the entire
length of the desired tunnel, until finally reaching the northern end,
another large hole is dug and the Mole equipment is lifted out. There is
no above-ground disruption at any point except the hole at each end of the
tunnel. The digging and the transfer of excavated material all take place
underground.

47 The Mole has been an integral part of the construction of the
Papago Freeway, used to create three drainage tunnels. They are a 14-foot
diameter tunnel along Culvert Street from 7th Avenue to west of 10th
Street; a 21-foot diameter tunnel from an outfall at the Salt River at
20th Street and University Drive northward up to a point near 21st Street
and Moreland; and a 21-foot diameter tunnel from a point at the Salt River
near Central Avenue northward under 2nd Street up to Moreland Street.

Of the 11 bids submitted for this tunnel construction, the
variance in bid prices among the top five was only $7 million of a $50
million project, indicating a very precise construction operation. The
comments of the engineers who designed these tunnels with respect to the
progress of the work is attached in their letter dated January 21, 1986
This indicates that the work has progressed on schedule, on budget and
with very little problem. (See letter in Appendix G.)

48 The Mole was used by the U.S. Army Corps of Engineers to drill
through the Buckskin Mountains during construction of the CAP.

49 The Mole has been used extensively in almost every major city
in the United States, including Houston, New York, Cleveland, Austin,
Milwaukee (water conveyance tunnels), Los Angeles (drainage into the
Pacific Ocean), Chicago (water conveyance), Dallas (expressway) and
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Washington, D.C. (sanitary department and also over 40 miles of the subway
system). The Bureau of Reclamation has also used the Mole extensively •

50 See Laventhol & Horwath Report in Exhibit 6. Contrary to an
opinion of the Corps of Engineers, W. S. Gookin holds the professional
OplnlOn that floodwaters can be delivered to the Salt River through a
single pipe. The use of a single pipe results in a lower cost than
attributed to the proposal by the Corps. (See Gookin letter attached as
Exhibit 10.) A majority of the Task Force bel ieve the 40th Street Mole
merited further study by an independent engineer.

• 51 See Appendix F for a complete description· of all alternatives.
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•
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•

•

•

52 In fact, the Chief of the Corps of Engineers Hydrologic
Engineering Section, Joseph B. Evelyn, recognized the value of this use of
small holding basins as a "viable alternative" to Reach Four, and made
such recommendation to the Chief of the engineering section in charge of
the ACDC project. Mr. Evelyn stated that:

In reviewing some SPF and discharge frequency values computed
in the Phoenix area, the idea occurred to me to compare the
volume of the design flood hydrograph for the Arizona Canal
Diversion (ACDC) to the volume of the proposed ACDC channel
itse1£. The important concept is that although the des ign
fl ood hydrograph have very high peak discharges, the tota1
volume of the flood hydrographs are relatively small due to
the local (thunderstorms) nature of the design storm. The net
result is that the introduction of relatively small quantity
of storage wi 11 resu 1tin a 1arge reduct ion in the requ ired
channel capacity necessary to convey the flood. (See Task
Force Document V-7, Tab J (emphasis added).)

Importantly, Mr. Evelyn concluded that the potential reduction in costs,
required right-of-way, and impact on the community appear to be
significant enough to warrant further intensive study. However, no such
study has been presented by the Corps or found through the search of their
files. The Corps and District seem determined to simply proceed with
Reach Four despite the costs and effect on the community.

53 See Laventhol & Horwath Report in Appendix D and Exhibit 6.
It should be noted that the right-of-way costs between 24th Street and
12th Street are not included. But these costs may not be substantial
because much of the right-of-way is through public land such as the
treatment plant and public parks and because of the smaller right-of-way
required by the down-sized channel •

54 After reading the Indian Bend Wash report, the parallels
between the Stanford Drive park and the Indian Bend Wash park are
apparent. See note 29 of this Report .
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55 The purpose of Reaches One and Two is to protect communities
from the massive floodwaters of Cave Creek. Those floodwaters are
diverted west through Reaches One and Two without regard to Reaches Three
and Four. In fact, Dan Sagramoso has admitted to the Maricopa County
Board of Supervisors that Reaches One and Two can be built without Reaches
Three and Four. Minutes of Board of Supervisors, February, 1986.

56 The $15 million estimate is found in the Task Force Report at
page 16. The $20 million estimate is from the Laventhol & Horwath Report
in Exhibit 6.

57 There is serious doubt concerning the legality of the Corps'
action in adding Reach Four without additional congressional
authorization.

On February 1, 1974, the South Pacific Division of the Corps
held a ~equired plan formulation conferenc~ 6n the ACDC in" the Los Angeles
DistriCt of the Corps of Engineers. One of the" items on th"e agenda was
the question of whether the post-authorization addition of Reach Four was
within the discretionary authority of the Chief of Engineers so that no
independent congressional authorization would be necessary and the
original 3-1/4% discount rate could be used in the incremental economic
analysis of that Reach. The conference concluded that the extension of
the ACDC to include Reach Four was not within the discretionary authority
of the Chief of Engineers (see Task Force Document V-7, Tab A.) If the
addition of Reach Four is not within the discretion of the Corps then a
separate congressional authorization and economic analysis using current
discount rates are required.

On April 5, 1974, the Office of the Chief of Engineers,
Washington, D.C., wrote to the Division Engineer of the South Pacific
Division to comment on the proposed use of the 3-1/4% discount rate for
the economic evaluation of Reach Four. The Office of the Chief of
Engineers concurred with the conference reports finding that the addition
of Reach Four was not within its discretionary authority and therefore was
not eligible to use the 3-1/4% discount rate. The Chief of Engineers
stated that:

If estimate of additional cost for extension of
Arizona Canal Diversion Channel, from 12th to 40th
Street is approximately $20,000,000 (July, 1973
prices) or approximately 15% of total project cost
(Stages I, II, I II) , the extens ion can be
cons idered with in the di scret ionary authority of
the Chief. (See Task Force Document V-7, Tab B.)

But the original cost estimate for Reach Four was $39,000,000, much
greater than the $20,000,000 maximum. " (See Phase I Design Memorandum on
page 73.)
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59 The letter from Congressman McCain and the opinion of counsel
are found in Exhibit 12.

•
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58

60
page 3.

See note 3 of this Report.

See Opinion of Counsel referenced in note 59 of this Report on

•
61 Questions of Senator Goldwater and the responses of the Corps
of Engineers are found in Exhibit 13.

62 Questions of Senator DeConcini and the responses of the Corps
of Engineers are found in Exhibit 13.

•
63 See Exhibit 13.
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•
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•

•

64 . See note 25 of this Report.
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APPENDIX A

CRITICAL INACCURACIES IN TASK FORCE REPORT

1. "Each of the issues the City Council has asked the Task
Force have been thoroughly studied •••. " (See Main Task Force Repor·t
on page 2.) Pages 2 and 3 of this Supplemental Report documents numerous
areas where the Task Force received conflicting information or little or
no facts at all on many critical issues. In addition to those discussed,
the Task Force made no attempt to verify .Q..O.Y of the 1and and damages
estimates submitted as costs of Reach Four. These cost estimates are
absolutely critical in determining the total taxpayer costs for any of the
alternatives and yet the cost estimates by the Corps and cost estimates by
the Flood Control District varied by 30%. The only estimates available to
the Task Force were those submitted by either the Corps or the Flood
Control District and these estimates were submitted without any substanti­
ating evidence as to their accuracy. On one occasion when substantiating
cost data was submitted by the Corps on one of the proposed alternatives,
mathematical errors of almost $10.0 million were discovered.

In addition, the TaskForce did"not. attempt to ascertain the
methbdof calculation of the Corps· origi"nal benefits estiniate for Reach
Four upon which the Corps added Reach Four to the originally authorized
ACDC; neither did the Task Force inquire as to the Corps' original method
of calculations for the cost of Reach Four which were alleged to have
included the "hidden costs" of increasing the sizes of Reach One, Two and
Three to accommodate Reach Four water. Other examples of Corps errors and
manipulations of figures cause us to distrust much of the Corpsl cost and
benefit analysis. For example, when the Corps submitted an updated cost
for the 40th Street alternative, they stated that it had increased in cost
to $112 million from their original estimate of $45.0 million in 1976.
This astronomical increase is far in excess of ENR or CPI for the same
period of time. The Corps was less than forthcoming or detailed in its
attempt to explain the wide divergence of costs and the matter was dropped
by the Task Force. In addition, when the Corps was asked to evaluate the
PRC Toups proposal, the Corps purposefu lly mi sled the Task Force as to
potential savings. See Note 6 of this Report.

2. "It is unlikely that any alternative except a detention
basin alternative could obtain federal funding comparable to
Reach 4 .•. " Any alternatives other than detention basin alternatives
would have to obtain new Congressional authorization." "New authorization
would not only carry much higher local costs for lands and damages. but
would also carry much higher local funding requirements." (See Task Force
Report on pages 24 and 25.) These statements are fully di scussed and
refuted on pages 8 and 9 of this Supplemental Report. These statements do
not square with the evidence put before the Task Force nor do they square
wi th the Corps lawn act ions. The Corps I own po 1icy document s are clear
that the situation in which the Corps exercised its discretion to add
Reach Four is exactly parallel to the situation today of choosing an
alternative to Reach Four. In fact, when the Corps added Reach Four to
the ACDC, it claims it rejected an alternative to take Cudia City waters
through a culvert down 40th Street to the Salt River. Other than advances

-1-



•

•

•

•

•

•

•

•

•

•

•

in technology whi ch make the 40th Street Mole propos a1 more acceptable
than the 40th Street culvert proposal of the Corps, there is no
distinction in terms of the legality of adding one and not the other. If
Reach Four was 1egally added to the ACDC, so can other a lternat i ves be
substituted in place of Reach Four. Other alternatives are appropriate to
consider because many are far less costly than Reach Four. For a full
discussion of the legality of adding Reach Four, see note 57 of this
Report.

3. "••• it woYld take many additional years to study and
complete an alternative to Reach 4." (See Task Force Report on page 25.)
This statement is totally false. Included with this report is a letter
from an independent engineering firm estimating both cost and time of a
feasibility study to use the Mole tunneling technique under 40th Street.
The estimated time for the study is approximately 3-6 months. Further,
since the Corps' own schedule of construction shows that Reach Three is
not slated to begin until the last quarter of fiscal year 1988, there is
ample time to study, design and implement plans for an alternative.
Additionally, a detention basin alternative would possibly be the least
complicated of all alternatives considered to date, and require the least
design and engineering time.

4. "•.• covering the channel in an area east of 32nd
Street will prevent the risk of flooding that could result from a sudden
reduct i on incapacity [due to coveri ng] at the covered sect i on near the
Biltmore." (See Task Force Report on page 28.) This statement in the
Task Force Report is totally misleading and is an example of the misinfor­
mation which pervades the Report in a biased support of Reach Four. Any
storm in excess of a lOa-year storm will cause serious flooding at the
poi nt where water in the open channe 1 attempts to enter the enc 1osed
channel. The Report fails to mention that the increased risk of flooding
has merely been moved from the Bi ltmore property to homeowners east of
32nd Street in the Town of Paradise Valley. These homeowners, both north
and south of Reach Four, will be subjected, historically for the first
time, to flooding caused by the backup of these waters.

5. "The Corps has pointed out that flows in excess of 100
year flood will overflow the canal and flow through the Cudia City Wash's
historic flow pattern." (See Task Force Report on page 28.) In their
attempt to disclaim liability for flooding areas historically out of flood
danger, the Corps and the Flood Control District claim that overflow from
Reach Four will be released into old flood areas. During Task Force
heari ngs, the Corps admitted that there has been no provi s i on made for
overflow in either design or cost estimates. The fact is that new areas
wi 11 be flooded and the Flood Control Di stri ct (and perhaps the City of
Phoenix) will bear liability for that flooding.

6. "••. [The Task Force] received little citizen input on
aesthet i cs." (See Task Force Report on page 7.) At the Task Force
hearing held on the subject of aesthetics, the number of citizens in
attendance was substantial. The Task Force Report intimates that those in
attendance were against Reach Four and therefore would provide no input on
aesthetics. The truth is that many citizens oppose Reach Four precisely
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on the question of aesthetics. They simply bel ieve that no amount of
landscaping and other so called mitigating factors can eliminate the scar
that Reach Four will cause in their neighborhoods •. Those who might favor
Reach Four could have attended the hearing and discussed aesthetics.
Apparently they did not choose to do so.

7. II... bridge rai 1ings at major streets wi 11 obstruct
view of the ACOC from passing passenger automobiles. II (See Task Force
Report on page 6.) This statement totally ignores the fact that the major
vantage point when driving across a bridge over the ACOC will be the
oblique angle when driving onto and off of the bridge. At those points a
long, unobstructed stretch of the ACOC will clearly be visible. And,
while the railings may bar the view for some automobiles as they cross
over the bridge, not all vehicles are the same height, and for many the
ACOC will be clearly visible from the bridges.

8. "... the Channe1 is screened from the south by the
banks of the Arizona Canal itself, II "Reaches of the Arizona Canal north­
bank elevations [are] equal to or less than the south-wall height of the
ACOC••.. II (See Task Force Report on pages 6 and 27.) The Task Force
~eport makes these two conflicting statements in its attempt to hide the
aesthetic arid flooding problems of Reach Four. The· Repor.t. would ~. 2. the
City Council to believe that the south bank of the Arizona Canal will
obscure the view of Reach Four. Yet the Report acknowledges that if the
Arizona Canal is higher than Reach Four, a dangerous flooding problem is
created if water overflows the walls of Reach Four and is dammed up
against the Arizona Canal.

9. liThe only 48th Street alternative variant which could
concei vab1y solve all of these problems with a reasonable cost fi gure
would be a covered channel combined with a transportation corridor." (See
Task Force Report on page 21.) In fact, the use of the Mole under 48th
Street would be a very viable solution to the Cudia City Wash flows. (See
discussion of 48th Street Mole option in Appendix F.) In addition, since
the Corps of Engineers has conceded that they are now studying a channel
from 56th Street westward to 48th Street and use of the Crosscut Canal to
carry the floodwater south to Salt River, it is very logical to consider
including floodwaters from both east and west of 48th Street, to converge
and empty into the Crosscut Canal and flow southward through the Canal to
the Salt River. Further, in light of the proposed 48th Street transporta­
tion corridor, the combined project incorporating transportation and flood
control from both 40th Street and 56th Street might be the most economical
approach of all.

10. "In summary, the only known reasonably priced
alternatives are detention basins or the 48th Street Old Cross-Cut Canal
alternatives. II (See Task Force Report on page 24.) Thi s statement
clearly ignores the economic viability of the Mole tunneling under 40th
Street from Cudia City Wash to the Salt River. (See discussion on pages 6
and 7 of this Supplemental Report.) Preliminary estimates show this
alternative to cost $17 million less than Reach Four.
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Pictures of Los Angeles Channels
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Los Angeles Flood Control
Channels



•

•

I-

•

-
-
•

•I I

•

APPENDIX C

Indian Bend Wash; A Scottsdale Success Story

See Book in Jacket Pocket at End of This Report

(A Reference Copy is Available in the
Arizona Room of the Central Library, 12 East McDowell)
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APPENDIX D

Excerpts from Accounting Report of
Costs of Alternatives
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ARIZONA CANAL DIVERSION CHANNEL

SUMMARY OF COSTS FOR ALTERNATIVES
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EXIIIBIT I

AR IZOWI CANIIL DIVERS 100 QIIINNF.L

~
Surrmary of Taxpayer Costs [or A1 ternatives

(Amounts Rounded to Nearest SI00,OOO)

1 1985 Dollars

40th Street 48th Street Paradise Valley 40th Street Stanford Dr lve 40th Street 4Bth St,ep.t, Reach 4 Pr0I>?sal ProlX>sal sediJrent Basin Retention Basin ~tention Basin "li:>le" ~l!'':

<XJNSTRJCI'ION CC6TS,
Construction costs (Note 1> S27,400,OOO $50,900,000 $23,500,000 S 4,700,000 S20,600,000 $17 ,300,000 $41,300,000 $39,500,000, Additional construction costs (r-tlte 2) 1,000,000 - 2,800,000 - 1,000,000 1,000,000

Total construction costs before ooilt-, in contingency, engineering fees arrl
18,300,000 41,300,000 39,500,000other costs 2B,400,OOO 50,900,000 26,300,000 4,700,000 21,600,000

Contingency factor, Adjusted construction costs before
engineering fees (Note 3) 4,300,000 15,300,000 7,800,000 1,400,000 6,500,000 5,500,000 6,200,000 5,900,000, 32,700,000 66,200,000 34,100,000 6,100,000 2B,100,000 23,BOO,OOO 47 ,500,000 45,400,000

l\ntrj Corp! of Engineers fees (20\) (Note 4) 6,500,000 13,200,000 6,BOO,OOO 1,200,000 5,600,000 4,BOO,000 9,500,000 9,100,000, SUbtotal construction costs 39,200,000 79,400,000 40,900,000 7,300,000 33,700,000 28,600,000 57,000,000 54,500,000

Channel construction costs (Note 5) - - - - - - - 19,300,000

1 Adjusted total construction costs 39,200,000 79,400,000 40,900,000 7,300,000 33,700,000 ~1l,600,000 57,OOQ,boo 73,900,000

~
amER FIXED <nsTS

Larrl arrl relocation, net of any cost
savings attributable to land damages, and bridges [or 40th and 40th Street
prop:>sals (r-tlte 6) 17 ,100,000 9,000,000 IB,800,OOO 61,900,000 24,100,000 11,500,000 600,000 2,100,000, Cudia City Wash sediJrent Basin (Note 7) 3,700,000 3,700,000 3,700,000 - - - 3,100,000 3,100,000

1

Cost for Reach One, not recoverable (r-tlte B) 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000, Additional costs [or Reaches TWo
arrlThree (r-tlte 9) 20,000,000 - - - 7,000,000 7,000,000, r-tln-recoverable costs for Reach Four
larrls (r-tlte 10) - 1,400,000 1,400,000 1,400,000 1,400,000 1,400,000 1,400,000 1,400,000, Total other fixed costs 41,800,000 15,100,000 24,900,000 64,300,000 33,500,000 20,900,000 6,100,000 7,600,000

TCfI'AL 'PJCPI\YER <nsTS $Bl,OOO~ $94,500,000 $65,BOO,OOO $71,600,000 $67 , 200 , 000 H9,500,000 $63,100,000 $81,400,000,
~
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ARIZONA CANAL DIVERSION CHANNEL
LOCAL/FEDERAL COSTS OF ALTERNATIVES

DOLLAR COST (In thousands)
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APPENDIX E

Editorials Opposing Reach Four
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I T is 8 $63 million question.
The dilemma is whether to build Reach 4

. - from 12th to 40th streets near Camelback

. Road - of the Arizona Canal Diversion ChanneL

Supporters of the costly project have not made
: 8 convincing case. But one thing is clear: The

diversion channel would never stand the scrutiny
of a modem, federal cost-benefit analysis.
Congress would refuse to approve it 88 a new
project without some 35 percent upfront· local
funding - if then.

It is equally clear, given the opposition, that
such local funding would not be offered. And the
U.s. Army Corps of Engineers project would die.
So, we are looking at a $63 million pork barrel by
present-day standards. .

It is the corps doing business 88 usual, and
supporters of the flood-<X>ntrol project getting a
free financial ride along the 22-feet deep
concrete channeL

The channel will offer expensive flood protec­
tion to residents, but it will also be an eyesore
among fine local homes.

The project emerged after a 1972 neighbor­
hood flood between 32nd Street and 40th Street
which, caused less t.ban $7 million in damages.

So, $63 million will be spent to avoid perhaps
another $7 million in damages some vague day.

If many local residents are willing to forgo
protection at some risk, .then why build the
channel? Why not consider a less costly
alternative, 88 Councilman Ed Korrick proposes?

One alternative might be widening the Salt
River Project's Arizona Canal, which would offer
more flood controL SRP has opposed that for a
long time, giving the appearance of acting 88 a
corporation when it is suitable and a fellow
citizen when it is convenient to wear its bat as a
tax-free municipality.

Many local conservatives are vocally backing
the costly channel This is hypocrisy, since they
would not support it if they bad to come up with
upfront funding.

Nor can they ~le out of the fact the
channel repays only 81 cents on each dollar
invested.

This pork-barrel plan will only give PhoeniI a
black eye at a time when it needs support in
Congress for timely funding of the highly
deserving and much-needed Central Arizona
Project.

The proposal should be .ditched - if not
abandoned - and a more modest plan adopted.

j
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by Kenneth A. Welch

involves much more than a disruption of a
high-value real estate area.

We consider this project a major cross­
roads for the mayor, the council and the
district system. If the decision is based on
the p{OVincialism of districts, then unfor­
ttmately the ditch will probably be dug.
H<:JWeYef, we think the coWlcil has matured
with the district system and will view this
project as vitally important to the future
image of the city and the Valley.

In fact, the entire metropolitan area
should be up in arms over this project, in­
sisting that every alternative be considered.

As we have pointed out so often in this
column, the total look of the Valley is our
priceless heritage. The mountains - and,
in this case, the foothills of those moun­
tains - are important and should be pro­
tected at all costs. It really wouldn't make
too much sense to redevelop a beautiful
downtown area, preserve the mountains
and then cut a concrete swath through the
city.

Although ACDC may be a technical
solution to flooding problems, we believe
strongly that Reach Four and perhaps
Reach Three should be challenged by the
entire city, not just the neighborhoods im­
mediately affected.

The mayor and City Council must ac­
cept their responsibility for the future vis­
ual quality of the city, as well as act to pre­
clude a repetition of the damage done by
the 1972 flood.

Let's insist they do their homework this
time and not repeat the 1982 vote. IPM I

The Reach Four
Controversy
Concrete swath should be
challenged by entire city

E
ven though the planning for
this flood-control extension
of the Arizona Canal Diver­
sion Channel (ACDC) dates
back 11 years, evidently it is

still far off in terms of an acceptable plan.
As approved in 1974, Reach Four would

extend from 40th Street and Camelback
Road to 12th Street and Nonhern Avenue.
At least three other alternatives have been
proposed; one of them - the 48th Street/
Cross-<:ut Canal - has strong backing
from Reach Four opponents.

We realize it is a tough decision. It is
difficult for laymen to make a judgment
comparing the technical aspects put fonh
by the Army Corps of Engineers and the
Maricopa County Flood Control District
with the aesthetics (or lack thereof) of a
4.5-mile concrete ditch measuring 36 feet
wide by 24 feet deep.

Ed Korrick, Phoenix City Council
member from District 6, recently stated
the challenge clearly. He said, "My con­
cern is: Is this necessary? I think we
should explore every alternative before we
go ahead. The channel is a vicious infringe­
ment on the landscape. We want to make
sure that it is wonh the millions that are
being spent on it.

"I voted for this in 1982, but I didn't
Wlderstand the consequences to the neigh­
borhood at the time. It was just a line on a
map."

After spending a great deal of time
looking at this project from all points of
view, our immediate conclusion is that it

Publisher's Letter
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:CAN the akyrocketiIig- coeta of the 17-mile
, Arizona Canal Diversion Channel be
justined against the comparative benefita of
the tlood-control ditch?

, Some believe that the channel, which would.
crosa oort.hem Phoenix. ~ht COlt u much u
si Dillion.' ,

Ita COlt in 1981 dollan is projected to be
$361 million, and $612 million in 1991 dollan..

Bui no one ia willing to estimate final COlt.L ,

Dan Sagramoeo, general man.ager of the
Maricopa County Flood Control Diatrict, does
Dot believe the- project will COlt u much u $1

billion.
"'However, other apertl ~ willing to ta.Ik
privately about~ ultimate S! billion total

..ClrcumatAnC81 and flood' control for the
Phoenix metropolitan area have changed in'
U1~ 17 yean since the cha.o.nel wu approved.
~y Congress u part of the large: Phoenix·

New River Stream.a Project.

:' The flood CODtrol district agreed to financa
Z3 'perceot of the $225 million in original
t:08ta based on a 3V. -percent diacount rate in
1974 dollan.

~''''Sagramoso now estimates that the countY'
&hare of the total costa could be $268 million
..... oot just the few million dol.l.an u ori(iDally
pWined. That represeDta 4-5 percent of the
coet, not 2.3 perce.nt. .

" ,If the overall $1 billion cost is accurate Uld
MArn:opa County's ~ ia ~ pe1'ct!l2t,
.,: .....

t"._

resident. would Pay $4.SO million toward the
ch.an.cel

~rtainly such enOmlOUJ expenditures Cor
protaet:iOD aga.in.st hundnd-year floods., or
runoff from desert d.ownpoura that might ruah
,inUI tile Salt River Project's Arizona C&al,

deserve more intenl.ive examination.

County IUpem.ora miiht examine whether
the same dollan ahould be spent for waur

IUlrqe and flood control OD the Salt aDd
Verde rivera, I cootribution Lb. county ruy

,still have to male toward a Dew Cliff Dun.
New Waddell aDd I new or eJil.arged Roo&evelt
Dam.

More than $50 million already hu be!::l
lpent on the ch.an.cel project, mOltly in
ccmdemning property. ,

Howeve:; dirt hu not been turned for the

ditch.

So the project. could be halted if it were
.found Dot to be C08t~ff~.ive, or an ine.fficeot
I a.o.swer UI flood control.

Or. the project could bt ICaled back.

FUDdi.n; miiht bette: be lpent on Dew
dAms.

Wisdom and logic suggest that a project
d~ed nearly two decades ago, and yet to

be built.. may have become obsolete.

In the public inte~ shouldn't that
question at le.ut be asked by public official&
who~epublic~? ri

;/- #'
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APPENDIX F

DESCRIPTIONS OF ALTERNATIVES

Any discussion of alternative solutions to the floodwaters of
the Cudia City Wash must begin by considering the appropriate facts of
Reach Four. Although this ,Supplemental Report does not accept Reach Four
as an acceptable alternative, for discussion purposes it will be described
first.

A. REACH FOUR

As has been described in much greater detail earlier in this
Report, as currently designed by the Corps of Engineers, Reach Four begins
at a 14-acre sediment basin located on the Phoenix Country Day School
property and proceeds westerly in a 65-70 foot right-of-way just north of
the Arizona Canal. Reach Four meets Reach Three at 12th Street. Of its
4.6 mile length, Reach Four is covered in total for approximately 1 mile
at Stanford Drive and at the Arizona Biltmore Hotel. Reach Four requires
the taking of 28 homes, 36 apartments arid one business along the Arizona
Canal. Construction of Reach Four will also result in s~rious disruption
to the Biltmore HoteL Total taxpayer cost for ,this, alternative is $81
million, including local taxpayer cost of $17.7 million.

B. STANFORD DRIVE DETENTION BASIN

The central focus of this alternative is a detention basin
extending from 34th Street east to the western property line of the
Phoeni x Country Day Schoo 1 and from the south side of Stanford Dri ve to
within 15 feet of the north bank of the Arizona Canal. (See location map
and arch itectura1 drawi ng in Append ix H.) A11 detent i on bas inalterna­
tives center on the fact that flooding in the Cudia City Wash area has
been the result of high-intensity, low volume flooding. A detention basin
captures floodwaters which are then gradually released. In this
alternative the basin can be developed as a park in a manner similar to
the Indian Bend Wash Park. The basin is connected to a series of
underground conduits whi ch run from 32nd Street to 24th Street in the
Ari zona Cana1 ri ght-of-way. From 24th Street the water is carri ed ina
small, open concrete channel located within the Arizona Canal right-of­
way. This alternative requires the taking of only 19 homes along the
Arizona Canal, much less than taken by Reach Four. Total taxpayer cost of
this alternative is $49.5 million, including local taxpayer cost of $12.9
million.

C. 40TH STREET RETENTION BASIN

This alternative requires a basin which occupies the entire
Phoenix Country Day School site and a smaller basin at 35th Street. The
water is delivered to 12th Street in the same manner as the Stanford Drive
Detention Basin. This alternative requires the taking of Phoenix Country
Day School and two homes. Total taxpayer cost of this alternative is
$67.2 million, including local taxpayer cost of $25.5 million.

-1-
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D. 40TH STREET MOLE

A "Mole" is an automatic tunneling machine. (See Appendix G.)
It has been used to bore a seven-mile long pipeline through the Buckskin
Mountains and is currently being used to construct the floodwater pipeline
from the Papago Freeway, under downtown, to the Salt River. The Mo 1e
tunnels at a depth that is beneath utilities and structures so as not to
disturb either. This alternative proposes the same sediment basin at
Phoenix Country Day School as presently designed for Reach Four. Water is
transferred from the basin easterly under the Arizona Canal to 40th Street
and then southerly under 40th Street to the Salt River. The water travels
within conduits generated by the Mole. This alternative eliminates the
need for taking any homes or businesses and eliminates any disruption of
propert ies or vehi cu 1ar traffi c on 40th Street. Total taxpayer cost of
this alternative is $63.1 million, including local taxpayer cost of
$2 million.

E. 48TH STREET MOLE

Mole-generated conduit extends from the sediment basin at
Phoenix Country Day School easterly under the Arizona C~naJ to.48th Street
and then southerly .under th~ Crosscut Canal to Osborn Road. From Dsborn
Road the water is conveyed through an open concrete channel to the Salt
River. This alternative eliminates the need to take any homes or
properties along the Arizona Canal. Total taxpayer cost of this alterna­
tive is $81.4 million, including local taxpayer cost of $3.5 million.

F. 48TH STREET PROPOSAL

Water from the sediment basin at Phoenix Country Day School is
conveyed ina covered concrete channe1 from 34th Street to 48th Street.
The channel is to be built within the right-of-way of the Arizona Canal.
From the Arizona Canal southerly to the Salt River the water is conveyed
in an open concrete channel through the Old Cross-cut Canal. This
alternat i ve e1imi nates the tak i ng of any homes or propert i es along the
Arizona Canal. Total taxpayer cost of this alternative is $65.8 million,
including local taxpayer cost of $20.8 million.

G. PARADISE VALLEY SEDIMENT BASINS I

A series of 10 detention basins located along the Cudia City
Wash and its tributaries will retain sufficient flow so that the flood
waters can be systematically drained into the Arizona Canal. This
alternative requires the taking of the Phoenix Country Day School and an
unknown number of homes. Total taxpayer cost of this alternative is $71.6
million, including local taxpayer cost of $63.3 million.

H. 40TH STREET PROPOSAL

Water from the sediment basin at the Phoenix Country Day
School is carried in a covered channel from 32nd Street to 34th Street and
in an open concrete channel from 34th Street to 40th Street. The channel
is built on the Arizona Canal right-of-way. From 40th Street south the
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water is conveyed to the Salt River through a covered concrete channe l
down 40th Street. This alternative requires the taking of an unknown
number of homes and three office buildings. Total taxpayer cost of this
alternative is $94.5 million, including local taxpayer cost of $11.0
million.
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Only visible effect of Mole lS temporary
site at tunnel opening

APPENDIX G

MOLE TUNNELING TECHNOLOGY

Above ground view of
Mole construction
area, no visible effects
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Completed section of
tunnel; cars removing
dirt from Mole construc­
tion area





The Arizona Department of
Transportation retained HNTB

as their Management Consultant
for the 14-mile 1-10 Inner Loop
Freeway, also called the Papago
Freeway, in metropolitan Phoe­
nix. The general topography of
the Phoenix Valley causes a de­
pressed portion of the freeway to

Cover:
Artist's rendering of the boring and
lining process for the West Tunnel
50 feet beneath 2nd Avenue.

HOWARD NEEDLES TAMMEN & BERGENOOFF=
ARCHITECTS ENGINEERS PLANNERS

TU 04

receive storm water runoff from a
44-square mile, fully developed
urban watershed. The only po­
tential outlet for this storm runoff
into the project is the Salt River,
3'12 miles south of the depressed
freeway. Since downtown Phoe­
nix lies between the project and
the Salt River, HNTB designed
three tunnels to intercept and
convey the runoff to the Salt
River.

The 6,700-foot long, 14-foot
diameter North Tunnel will paral­
lel a segment of the east-west 1-10
corridor. At its mid-point will be a
junction with the West Tunnel
through which runoff will flow di­
rectly to the Salt River. The

14,000-foot long West Tunnel will
have a 21-foot inside diameter
and will be located under 2nd
Street in the middle of the down­
town area. A 14,OOO-foot East
Tunnel, having also a 21-foot in­
side diameter, will be located
parallel to the north-south cor­
ridor of the 1-10 Inner Loop Free­
way; and it will also drain into the
Salt River. During the design
runoff period, the three-tunnel
system will carry more than
67,000 gallons of water per sec­
ond (9,000 cfs).

The Papago Tunnel System is
scheduled for completion in two
stages: East and North in 1986
and the West in 1987.

III
OJ
1. Large diameter observation bor­
ings underway.

2. The tunnel boring machine is
readied in the access shaft of the
East Tunnel.

3. Liner segments being poured in
the curing yard.

4. The tunnel boring machine as­
sembled at the manufacturer's plant.
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HO\NARO NEEOLES TAMMEN & BERGENOOFF

January 21, 1986·

Ms. Kern Clark
3737 North 7th Street
Suite 106
Phoenix, Arizona 85014

RE: I-IO Drain Tunnels
Mayor's Task Force Interrogatories Responses

Dear Ms. Clark:

Enclosed for your
interrogatories.

use are responses to the subject

•
A summary and general description of the project is included
below for your convenience:

•

Owner:

Designer:

Arizona Department of Transportation
Division

Howard Needles Tammen & Bergendoff
Arizona

Highway

Phoenix,

•

Contractor:

Description:

Shank-Artukovich-Ohbayashi - Phoenix, Arizona

The work is in the City of Phoenix and consists
of one construction contract including the
following three projects:

Pro j e c t I -1 0- 3 ( 1 8 8) (Ea s t Tu nne 1 )
Approximately 13,900 lineal feet of 21-foot
diameter tunnel from an outfall at the Salt
River at 20th Street and University Drive
northward to 21st Street north of the Maricopa
Freeway then northward along 21st Street to a
point south of Moreland Street.

•

•

Project I-IO-3(187) (North Tunnel)
Approximately 6,700 lineal feet of
diameter tunnel along Culvert Street
Avenue to west of lath Street.

14-foot
from 7th

Partner. James F Finn PE. Paul L Heineman PE. Gerard F Fox PE. Browning Crow PE. Charles T Hennigan PE. Eagar B Johnson PE. Daniel J. Wal~lns PE.
Daniel J Splgal PE. Jonn L Callan PE. FranCIS X Hall PE. Robert SComa PE. Donald A Duples PE. Wilham Love AlA Robert 0 Miller PE. James L Tuttle Jr PE.
Hugh E Schall PE. Cary C Goooman AlA. Goroon H Slaney. Jr PE

Allcel.I.. Daniel J Appel PE RObert'll Rlcharos PE. Don R Orl PE. Freoellck H Sterbenz PE. Robert B KOllmar PE. Kendall T Lincoln CPA Jack P Shead PE
Roberts'll Smllnem PE R,cnaro 0 BeCkman PE. Harry 0 Bertossa PE. Ralph E Robison PE. Cecil P Counts PE. Stephen G Goodaro PE. Harvey K Hammono. Jr PE
Stanley I Mast PE. RODert 'II Anzla PE. Walter Sharko PE. James a Russell PE. Ross L Jensen AlA. Frank T Lamm PE. Alexanoer F S,laoy PE. John 'II W'ght PE.
Thomas K Dyer PE. RonalO 'II Aarons AlA. H Jerome Buller PE. Blaise M Calflere PE. Michael P Ingardla PE. Bernard L Pllnce PE. Stephen B OUlnn PE.
Saul A Jacobs PE. James A Smlih. Ronalo F Turner AlA. C Frank Harscher. III. EWing H Miller FAIA. Douglas C Myhre PE. Carl J Mellea PE
Ollie.. Alexanolla. VA. Allanta. GA. Austin. TX. Baton Rouge. LA. Boston. MA. Casper. WY. Charleston. SC. Charleston. WV. Chlcago.IL. Cleveland. OH. Dallas. TX
Denver. CO. Failileid. NJ. Houston. TX. Indlanapohs. IN. Kansas City. MO. LeXington. KY. LeXington. MA. Los Angeles. CA. Miami. FL. Mllwau.ee. WI
M,nneapohs. MN Newark. DE. New York. NY. Ortando. FL. Overland Park. KS. PhllaOelphla. PA. PhoeniX. AZ. Ralelgn. NC. Seattle. WA. Tampa. FL. Tulsa. OK

•

•

Architect. Engl....... PI.nn.... Anchor C.nlr. Two - Sull. 400, 2207 EIII C.melback Raid, Ph""nl., Artzon. 85016,602954-7420
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Ms. Clark
January 21, 1986
Page Two

Project 1-10-3(189) (West Tunnel)
Approximately 13,700 lineal feet of 21-foot
diameter tunnel from an outfall at the Salt
River near Central Avenue and then generally
northward along Central Avenue to 2nd Street
and northward along 2nd Street to Moreland
Street.

•
Bid Price:

Completion
Da te:

$49,633,450

Contract 1-10-3(188)
calendar days

(East Tunnel) 730

•

•

Contract 1-10-3 (187, 189) (North and West
Tunnel) -- 910 calendar days

The responses to your interrogatories are listed in the same
sequence as presented by you:

1. Is the current construction on schedule?

Contract I-10-3(187) - Tunnel excavation is completed
North Tunnel and lining is presently underway.

Project is on schedule.

Contract I-10-3(189) - Tunnel excavation is to begin by
West Tunnel mid-February. Scheduled

completion is still anticipated.

•

•

Contract I-10-3(188)
East Tunnel

- Tunnel excavation is completed
and lining is to begin presently.
Projectapproximately three months
behind schedule but substantial
comple t ion appe ars pos s ib Ie for
scheduled finish.

•
2 •

3 •

Is project within budget?

Project is currently within budget.

What stumbling blocks have arisen?

•
Ea rly tunnel exca va t ion was
modify tunneling machine
e ncoun te red.

stopped by Contractor to
for ground conditions

•

4. When will the East Tunnel be completed?

Contract I-10-3(188) will be completed July 1986.
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~1s. Clark
January 21, 1986
Page Three

5. If tunneling is considered:

A. How long would it take for a feasibility study?

3 to 6 months

B. Once feas ib il i ty study is completed, how long for
design before construction?

6 months to 1 year, depending on the property
acquisition and easements for construction.

Enclosed for your use are several articles written about this
pro j ect tha t have appeared in the techn ical 1 i tera ture and
describe the construction process and design. If you require
additional information or if additional questions should
arise, please do not hesitate to contact me.

Very truly yours,

EEDLES TAMMEN & BERGENDOFF

e t~~fj;j(~
RDM/jb
D150
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APPENDIX H

Map and Drawing of Stanford Drive Basin
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APPENDIX H

STANFORD DRIVE DETENTION BASIN

"

I
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APPENDIX I

Estimate of Cost for Alternative Study
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APPENDIX I

ENGINEERS' COST
ESTIMATE OF

STUDY
HO\NARC NEECLES TAMMEN & BERGENCOF=F=

February 10, 1986'

Ms. Kern Clark
Kemberly S. Clark, Ltd.
Real Estate Investments
3737 North 7th Street, #105
Phoenix, Arizona 85014

Dear Ms. Clark:

At your request, we have prepared a study outline and
estimates of costs for investigating the feasibility of large
diameter drainage tunnels as an alternate to the present ACDC
plan. The study would be performed in five sections or
phases, each leading to those following. If a II f,atal ~lawII

were uncovered in any phase, the study could be discontinued
without further costs. The study program is as follows:

Feasibility Study Program

•

•

I . Site
( a)
( b)
( c)

( d)

Conditions
Existing Data
Physical or Geologic Restraints/Restrictions
Factors of Geologic Significance
1) Ground Behavior
2) Groundwater Considerations
Subsurface Explorations
1) Borings
2) Testing and Analysis

•

•

II. Alignment & Related Project Features
(a) Alignment

1) Develop Horizontal Alignment
2) Develop Restoration & Criteria

Takings/Underpinning
(b) Vertical Alignment

1) Design Restrictions
2) Clearance with Utilities/Foundations

(c) Right-of-way
1) Takings and Easements
2) Construction Access and Haul Routes

for

Partna.. James F F,nn PE Paul L Heineman PE Gerara F Fax PE Brawnlng Craw PE Charles T HennIgan PE Ecgar B Jahnsan PE. Dan,el J Walkins PE.
DanlelJ SorgalPE JahnL CatlonPE FranCISX HaliPE RobellS ComaPE DonaloA DuplesPE W,llramLoveAIA RobellO MlllerPE.JamesL Tutlle.Jr PE HughE SChaliPE
Cary C Goaaman AlA Goroon H Slaney Jr PE

Aaaoc:la'" Dan,el J Appel PE. Raneri W R,cnaras PE. Dan '1 Orl PE Freaerrck H Sierbenz PE Raneri B Kallmar PE. Kenaall T Lincoln CPA JaCk P Sheaa PE

Ronerls W Smllhem PE Jack C Thamoson PE R,chara 0 Beckman PE. Harry 0 Berlossa PE. Ralph E Rob,san PE. CeCIl P Counts PE. Stepher. G Goooaro PE
Harvey K Hammana. Jr PE Stanley I MaSI PE. Roberl W Anzla PE. Waller Sharka PE. James 0 Russell PE. Ross L Jensen AlA Frank T Lamm PE. Alexanoer F S,laoy PE
JOM W W,ghl PE. Thomas K Dyer PE. Ronala W Aarons AlA. H Jerome Butler PE. Blaise M Carrrere PE M,chael P Ingarola PE. Bernaro L Prrnce PE. Stephen B OUlnn PE
Saul A JaCObs PE James A Smllh Ronalo F Turner AlA. C Frank HarSCher.ltI. EWing H MIller. FAIA. Douglas C Myhre PE

Ollie.. Alexanorra VA Anania GA Austin. TX. Balon Rouge. LA BaSion. MA Casoer. WY. Charleslon SC Charleston WV ChIcago. IL. Clevelano OH Dallas TX
Denver, CO. FalrllRld NJ Houston TX,lnOlanaOOltS IN Kansas City MO. LeXington, KY. LeXington MA. Los Angeles CA. Mraml Fl. Milwaukee WI Minneapolis MN

NewalK DE. New YOlK NY Orlanoo. FL. Overlano Park. KS. PhIladelphia. PA PhoenIX. AZ. RaleIgh NC. Seatlle. WA Tampa. FL. Tulsa. OK Penang. MalaysIa

•

•

Architects Engineers Planners Anc:Ilor Centrw lWo - Suite 400, 2207 Camelbeclc Road, I'tloenill. Arizona 8501S, 802 954-7420
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Ms. Kern Clark
February 10, 1986
Page Two

III. Preliminary Design:
(a) Lining Alternatives
(b) Construction Alternatives
(c) Hydraulic Surge Analysis
(d) Collection Structures

Location
Type
Significant Hydraulics Structure
- Outlet Works

IV. Construction Cost Estimates
(a) Cost Estimate
(b) Schedule

•

•

V. Report Conclusions & Recommendations
(a) Tunnel Types
(b) Alignment Alternative
(c) Preliminary Taking and Easement Criteria
(d) Addition Study

Borings
Hydraulic Surge Analysis
Alignment Options

(e) Cost and Time Estimates

•
Estimated mandays required to perform the study are presented
in this attached "Manpower Estimate". The estimated costs
for performing the study are as follows:

TIME: 108 man-days x 8 hrs x $42.00/hr = $36,288 (say
(see attached table) $36,000)

TRAVEL/per diem: = 5,000

• TELEPHONE/SUPPLIES: = 500

DRAFTING MATERIALS: = 500

SUBTOTAL = 42,000

•

•

•



•

•

•

Ms. Kern Clark
February 10, 1986
Page Three

BORING SUBCONTRACT:

3 large diameter @ $100/ft = 3(70')($100) = 21,000
3 small diameter @ $40/ft = 3(70')($40) = '-8;400

•

SUBTOTAL

TOTAL

(SAY

= $29,400

= 71,400

$72,000)

•

•

•

•

•

•

•

Thanks for the opportunity to provide this information.
Please call if you have any questions or comments.

Very Truly Yours,

HOWARD NEEDLES TAMMEN & BERGENDOFF

cc: T. Smirnoff
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APPENDIX J

Criteria for Selecting Alternatives
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APPENDIX J

CRITERIA FOR SELECTING ALTERNATIVES

This Supplemental Report recommends that in considering
alternatives to Reach Four the City Council consider the following:

1. Whether the alternative proposed has a total
taxpayer cost less than Reach Four;

2. Whether the alternative proposed has a local
taxpayer cost less than Reach Four;

3. Whether the alternat ive proposed has a
benefit/cost ratio more favorable than the benefit/cost ratio
for Reach Four:

4. Whether the alternative proposed permits a
greater use of covered or underground channels to mi t igate
aesth~tic problems;

5. Whether the alternative proposed
incorporates park-like detention basins for multiple use;

6. Whether the alternative proposed will
extensively disrupt neighborhoods and businesses;

7. Whether the alternative proposed can be
implemented soon enough to effect savings in the construction
of Reaches Two and Three;

8. Whether federal funding is available for
construction of the alternative;

9. Whether the alternative proposed impacts
other planned public projects.

-1-
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SPLED-DM

MEMORANDUM FOR RECORD

EXHIBIT 2

15 December 1983

•

SUBJECT: Phoenix. Arizona and Vicinity (including New River);
Coordination Meeting Between LAD and the Flood Control District
of Maricopa County

•

•

1. The subject meeting was
November 1983. The purpose
important issues concerning
attendance were:

FCDMC
Dan Sagramoso
Stan Smith

·John Burke

Bob Boyd
~':~k ~~~~~~':'~

N~ck Karan
John Rodriguez

held in the FCDMC offices on 30
of the meeting was to discuss
the Phoenix and Vicinity project. In

COE
Norm Arno
Bob Hall
Dave Reichardt (part­

time)
Tom Brock (part-time)
c: .. ':.. T. ~ t z

•

•

I.
•

•

•

2. A copy of a set of tables (copy attached) providing cost
summary data for alternative designs for the Arizona Canal
Diversion Channel was presented to FCDMC. The table includes
estimates for 5 designs capable of accounting for predicted
sediment inflow into the channel. One of the plans (T-2)
includes the detention basin plan proposed by PRC Toups. The
estimates for the least cost alternative. T-2. and the next least
cost alternative. A-4. differ by only about 3 percent. which the
group agreed is not significant for the level of the estimates
presented. Because of the known objections from the Phoenix
Country Day School and the Town of Paradise Valley to the T-2
plan. the small apparent cost advantage of the plan is not
sufficient to warrant its selection. Mr. Sagramoso recommended a
plan in which the FCDMC would first study the estimates provided
along with detail back-up information to be provided by OCE. A
detailed comparison would also be made between the COE and Toups
estimates for alternative T-2. The second step in the plan would
would be to raise the decision making process to the political
level. The process would begin with a short written response to
PRC Toups providing the results of the estimates. In the event
that PRC Toups asks to see detail information on design or cost
estimates. as is expected. Mr. Hall suggested that their
representatives be invited to LAD to review the data and to talk
with the designers and estimators. The group reacted favorably
to the idea. Toups would be expected to pass on the results of
the estimates to their client. Arizona Biltmore Estates
Association (ABEA). The Town Manager of Paradise Valley would be
briefed at about the same time. After the initial reactions of
ABEA. Paradise Valley and the Phoenix Country Day School. and
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assuming that the expected confrontation occurs, the choice
between the two plans would be escalated to the politial
level,involving the FCDMC Board of Supevisors, the Town of
Paradise Valley and the City of Phoenix.

3. The known opposition of Phoenix Parks, Recreation and
Library Department to a sediment basin downstream from Peoria
Avenue on Cave Creek was discussed. The Parks Department
opposition may be a serious obstacle to selection of either
alternative T-2 or alternative A-4, since both include the
objectionable basin. The problem will be approached by first
briefing the Phoenix Engineering Department so that all concerned
elements of the City of Phoenix can be consulted in establishing
the City's overall position.

4. FCDMC was informed that model easements for the designated
floodways and the floodway fringes on Skunk Creek, New River and
Agua Fria River have been fowarded to SPD for approval. Mr.
Sagramoso said that sending the designated floodway easement for
approval was a deviation from what was said by Col. Taylor in an
earlier telephone conferenr.e. Mr. Lutz staten th~t in th~r

_. _ "'r' , .... (;: ~;).; ... c~-~;.·_'" :~ •• CIl~d.j.l6 ( .... ld.~i:, ~fLKL) ha~ nOl :'0 ... " l.l.dl.

the designated floodway easement did not have to be approved,
~~'y that h~ and his ~pr ~o"nterp2·t felt very cornfortab~p ~i~"

it and that it was unlikely to change significantly. Prior to
sending the designated floodway easement for approval, Mr.
Cheadle had checked by telephone with Mr LaPoint (Chief SPDRE)
who had confirmed the necessity. (Writers Note: Any easement
that deviates in any significant way from one of the standard
estates must be approved by OCE). Mr. Sagramoso asked
how long approval of the easement would take, but LAD was unable
to give a reasonably firm time frame. Mr. Sagramoso then
directed his people to proceed with acquisition of easements in
the designated floodway based onthe draft easement. FCDMC was
aware that if OCE approval requires revision of the model
easement, any easements acquired based on the draft might have to
be revised to conform to the approved model.

5. A letter signed by Col. Taylor and stating that SPF levees
from Indian School Road to Buckeye Road on the Agua Fria River
would be acceptable if technical and environmental requirements
can be met was given to Mr. Sagramoso. Dick Pereault reported
that FCDMC is preparing a scope of work with Simons, Li and
Associated (SLA) for design of SPF channels and levees on the
Agua Fria River. The following technical design questions with
COE responses were asked by FCDMC:

•

•

a.
bridges?

Q.

A.

What freeboard is required for levees upstream from

The same as for other levees - 3 feet.

2
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b. Q. The embankment for Indian School Road will form the
inlet for the channelization (with some training dikes), but in
at least one place the road embankment would provide very little
freeboard. Would 3 feet of freeboard be required?

A. Yes - 3 feet of freeboard would have to be provided
by the road embankment if it is to serve as a levee.

c. Q. Does bank protection have to provide a factor of
safety greater than I?

A. The question was not clearly understood by caE
people present, but FCDMC was advised that questions of this
nature should be addressed to LAD's Hydraulics Section and
Geotechnical Branch. Agreement was reached that FCDMC's design
contractor should contact LAD's Hydraulics Section (Dave Cozakos)
directly.

d. Q. Is there a requirement that utilities be protected
to the SPF level? This question was asked because of existing
power line towers located in the floodplain.

A. Mr. Hall stated that SPF protection of the towers

Mr. Arno asked if the towers had significant potential for
blocking flows in the channel if they failed, and he further
stated that if this potential exists,then SPF protection for the
towers should be provided. Mr. Sagramoso stated that the towers
would probably block flows if they failed and, therefore, SPF
protection would be provided by FCDHC. In response to a CaE
question, Mr. Perreault said that the towers or power line could
not reasonably be relocated.

6. Mr. Perreault asked if any decision had been made on the
down-stream termination of the Agua Fria River
floodplain/floodway. He was answered that this question has not
as yet been addressed in detail by LAD. Mr. Lutz asked if there
was some urgency to providing an answer. Mr. Perreault stated
that there is some urgency because FCDMC wants to enter into
negotiations for a large parcel of land that would be affected by
the configuration of the downstream end of the Agua River
floodplain.

7. Mr. Sagramoso stated that the City of Peoria is very
concerned that flood protection be provided for the sports
complex along Skunk Creek and that they would like to see bank
stabilization and/or channelization through the reach. No
response was made by caE.

8. Mr. Hall asked the status of the proposed Glendale airport.
Mr. Rodriguez responded that he hadn't had recent contact with
the airport planners but believed that design is proceeding.

3
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9. Mr. Perre~ult asked what role COE would take in the
construction of the channels and levees FCDMC proposes to build
on the Agua Fria River. Mr. Sagramoso asked if the Corps would
be interested in managing the construction. The response was
that the minimum role of the Corps would be to "look over FCDMC's
shoulder" to assure construction quality. Mr. Hall stated that
managing might fit well into LAD Construction Division's
schedule, helping to resolve some expected work load leveling
problems, but that this would have to be coordinated with
Construction Division. Mr. Sagramoso stated that having COE
manage the FCDMC channel construction would only be done if it
were less costly than hiring a construction management firm,
which would be normal FCDMC procedure.

10. FCDMC had sent a letter to LAD asking that LAD accept
mandatory disposal sites for ACDC construction and providng
reasons supporting the necessity of mandatory sites. Mr. Arno
stated that we had only recently received the letter, and though
the FCDMC reasons appeared valid, we had not had a chance to
study the question in depth. Both Mr. Arno and Mr. Hall iterated
L:\ : • -. ~.'" rr. ." ~ - .. i. ~ :: f r ~ ~ ".~ ~ : " S ,-. r·· . ...... ." d i ~ l 1. ~ ~ ...-' " t-... to - 1;.- -

advantage of potential favorable market conditions that might be
reflected in lower construction bid prices. Mr. Sagramoso stated
t h (l: C ;) fa \Il U r. .;. ;. ~ (;~) inn· :: i :.. h the dis P0 5 a 1 s i. ~ e s :,; .:J U 1 G bel 0 cat e d
would impose grading and compaction requirements. He asked if
these requirements could be included in the construction
contract. The goal of the requirements would be to make the
sites developable after construction. Messrs. Arno and Hall
responded that grading requirements and "equipment" compaction
could be included in the contract. FCDMC asked what percentage
of compaction would be provided by "equipment" compaction, and
whether a developable site would be produced. The question could
not readily be answered.

12. Mr. Sagramoso and Mr. Arno agreed that another general
coordination meeting would be held in about 2 months. A
tentative date of January 31 was established.

~L~
Project Manager

CF:
DE RDG FILE
SPLRE
SPLRE-AR
SPLED
SPLED-D
SPLED-DM

4
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Mr. Edward A. Adair, P. E.
PRC Engineering
4131 North 24th Street
Phoenix, Arizona 85016

Dear Mr. Adair:

As you know, the Flood Control District submitted your conceptual study

of an alternative to the ACDC to the Corps of Engineers for review of its

technical and economic feasibility. We have now received the Corps'

conclusions concerning your proposal and other alternatives developed by

the Corps.

At the time your study was submitted, the Corps'of Engineers was

preparing to develop design alternatives to account for the impact of

sediment that will be carried into the diversion channel during periods

of flooding. Sediment transport had not been considered during the

initial plan formulation and is not reflected in the Phase I General

Design Memorandum plans or costs.

Because the Corps needed to develop data in more detail than was included

in your study, the alternative you proposed was refined in their new

analysis. The results of this analysis show that there is no significant

difference between the costs of the detention basin alternative and the

planned alternative, especially considering the vagaries of determining

the costs of relocating the Phoenix Country Day School.

In other words, the estimated cost differences in the two alternatives

vary from zero to about 2.7~, depending on the specific site to which the

Phoenix Country Day School might be relocated, and preparation of a more

detailed estimate of the site development and other relocation costs.

Even assuming some overall cost savings in the detention basin

alternative, the overall savings would reduce the federal cost and

increase the local cost by the saved amount, thus increasing the local

tax burden or reducing funds available for other needed flood control

proj ects.

We have reviewed the cost estimates used in the Corps' comparison of the

alternatives and find them reasonable. We have also applied the more

detailed engineering analysis developed by the Corps to the estimate

included in your March 1983 presentation and find that the adjusted cost

estimates and the Corps' estimate are within acceptable variances .
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Mr. Edward A. Adair
Page 2

Aside from cost there are a number of factors to consider:

1. Since Salt River Project's long standing policy will not permit

construction of the underground conduits within the Arizona Canal

right-of-way. the detention basin alternative offers no less inconvenience

to your client during the construction period than does the planned

alternative. The width of the excavation would be about the same in either

case, e.g., a 36 foot wide covered channel versus three 10 foot wide box

culverts.

2. There is more positive control of side drainage under the planned

alternative.

3. The detention basin alternative is more disruptive in that not only

must the school be relocated. but homes or other facilities may well have to

be relocated to make room for the school at a new site .

4. The detention basin alternative has been And is now vigorously

opposed by the Town of Paradise Valley because the basins are located within

the Town limits although the Town is not benefited by the project.

5. The Phoenix Country Day School opposes relocation .

In consideration of the above, I am prepared to recommend that the Corps of

Engineers continue to pursue the project as described in the Phase I GDM,

with inclusion of appropriate sediment control facilities. It has been a

pleasure working with you and we greatly appreciate your demonstrated

professionalism in developing the alternative and interacting with us to

further explore the matter .

Sincerely,

Copies to: Mr. Oscar Butt, Paradise Valley Town Manager
Mr. James E. Attebery, Phoenix City Engineer
Mr. W. D. Mathews, Dooley-Jones &Associates
Mr. Norman Arno, Los Angeles District, Corps of Engineers
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August 30, 1985
102·2S2-3415

The Honorable Eldon Radd
u. S. House of Pepresentatives
2465 l0yburn aJilding
Washington, D. C. 20515

Daar Eldooz
!

I recently learned of your action to add language to the FY86 House
Awropriations Subccmnittee for Energy and Water Development marX-up, which if
I understand it correctly would require the u.s. Army Corps of Engineers to
rejuatify Reach 4 of the Arizona canal Diversion Ol.annel (ACOC) using current
guidelines and policy directives.

I am sure th.4t you remeltDer the flood event of June, 1972, that ~used 8ign1­
fica.nt damage8 in the area belCN the Arizona canal. between 40th Street and
Central Avenue and how the City of Phoenix and the Flood Control District
appealed to the Corps to add measures to the Phoenix and Vicinity Flood
Control Project to eliminate the possibility of this ha~niD;1 aqain. Tn
..l •• ;...~~ ~~ ~'Voo' aoliJ ;"".1 ~ .... ..,;~ ... i,)~ i:.hG ~ W" ~, yvu ~t. ~l:u.O':'r

that the current rate of 8·3/8' would be U8ed instead of the 3 1/4' under
which the project va8 authorized. 'Ibis of course is a major oonsideration.
Not to address it in this light would only lead to its defeat.

M you know, the FhoenixCity Council has recently formed a Task Force to
examine Reach 4 of the N::oc in response to opposition originati~ fran the .
area around the Arizona Bil tm::>re Hotel. I am afraid that the language you
are inserting into· the appropriation bill will pre-enpt the l~l decision
prcx:csa. Even though the District's Board of Directors and the Phoenix City
ca.mcil have eroorsed the N:.OC including Peach 4 in the past, and I am con­
fident that the Task Force and the City ca.mcil will confirm that endorse­
ment, your action could ~use Congress to not fund this needed portion of
the project, although, I'm sure this is not ycur intent.

I urge you to please reconsider the action you have taken and withdraw the
language added during the mart-up process. I "'OlI.1d welCClJe the ~rtunity to
discuss this project with yeu, but in the nea.ntime, please allCN the ~oc.al .._A _.~
interests to prevail. Fluuu CUrt IlluL DIS I Ri"T

RECEIVED
Sincerely,

•

•

George L. CaIrp)e11
Supervisor, District 2

GLC.hjg
cc: Ted Hedberg, District lepresentative
bc: Congressman John McCain

vVan Sagramoso
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AGENCA

was noted that
(works~ops)

ITEM
a.u, '.tClU.HY i.2, 1985

to: ~r. E.3.:<,;i·J~l, Surface Transportation :1anag~r

from :-!r. At~ebe~y. Ci.ty Engineer liZlJ

FLD OlS020 l

On Se~te~ber 4, 1984, the Council heard a presentation on the ACOG. It
the U. S. Ar~y Corps of Eng!nee~s (Corps) would conduct public hearings
on the amenities and aes:hetic treatments to the design.

I
~

I
I: .'-- su_b_lec_:.__C_O_R_P_S_O_F_E~_G_IN_E_E_R_S_'_D_E_S_l_GN_O_F_T_H_E_A_R_I_Z_O_N_A_C_A!"i_._AL-.I. -lL DIVERSION Ca~~EL (ACOG)

I

The works~ops have been completed and ~any suggestions incorporated into the project.
Staff suggests that the Council hear a st~tus report of the ACOG. ~e further recomme~d

that Council approve the revised design concepts and aesthetic treatments and adopt
a Resolution endorsing the Corps' General Design Me~orandu~ for the ACDC.

BACKGROUND
FOL ~ore than 18 years, the Plood Control DistLict of Maricopa Cou~ty (FCDMC) working
with the Corps. has studied and developed a flood control plan fo. the protection of
Phoenix and the neighboring cities to our west. The Corps has titled it "Fhoenix,
Arizona and Vicinity (Including New River)" flood control project.

I
r9

The plan that is currently approved and under design resulted from a 1975 restudy of
_ .. "--. :._- ;'.::.:: _;_:_.~~.. _''':'~ :~ L=-:~:"; ::: .. : ::"';-:.~".. ~'~'.'~:~' .

an~lyses of a number of alternative plans a~.d their environmental· impacts •..
-~:_._"~~:"--7- - :-:. .. -- - - _.~ _.' ~.. '-.•.. :..~:.. -_-~""-~~~'." _ . _ .•. "-'.::- -:--.-.

The restudy was presC!nted to the Phoenix City Council a~( a Bdefing'-Sesidon of April
29, 197~ and a Plan known as 5-b was endorsed May 7. 1914 (RC!solutioQ No. 14324) •

. '

In the fall of 19;5, the Corps and the FCDMC held a number of public hearings with
citizen groups in a number of neighborhoods in an endeavor to explain the recommended
5-b Plan. Our staff attendance at these hearings led to the conclusion that the flood
control elements of the plan were sound, reasonable and understandable to the public .

•

.
Unquestionably the ~ost impaccful element of the flood control plan is the ACOG,
particularly through the City of Phoenix. A substantial amount of right of way is
required for the construction even though the City has be~n working with the developers
to reserve this right of way for ~ore than 15 years. Approximately 175 homes in our
City need to be acquired by the FCDMC in order to construct the diversion channel.
The channel design that is proposed 1s a rectangular concrete shape, again in an effort
to minimize the impact of right-of-way taking and home re=oval. •

•
~l
l1i

•

DISCUSSION
When the Corps evaluates a flooding problem for federal participation, they de~er~ine

the extent of damages and estimated cos:s of project cons:Luction. To have a fundable
project, there ~ust be a positive benefit to cost ratio. Yr,~n our project analysis
was done, the ~ajor damages would occur in the Cave Creek and Cudia City ~ash areas.
~lle these was~es are quite visible above the Arizona Canal, they have been oblitera~ed

(by development) south of the Arizona Canal.

~eedless to say, the potential for damages 1n our City was in the ~any ~illions 0[·
dollars and the project was justified.
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The co~ponencs of the pr~j~ct that gives Phoenix the most protection are the Cave 3uttes
:c~ d~j :~c AC~(. 7he ACj( runs [rem 3~~~~ Greek at the ecge ot reorid thrQu~~ G1endd:e
and into the City of Phce~iA terminating at 40th Street. It is 17 miles long ~orth·

of and parallel to the Arizona Canal. It will be de~igned to handle a tOO-year stor~

flow, it wlll also be desig~ed to serve as an outlct for a number of City stor~ sc~e:

lines.

Main drainag~ pickup points in Phoenix include Cave Creek Wash near 23rd Avenue, 10th
Street Wash east of 7th Street, D~eamy Draw near 12th and 16th Streets, two or three
major washes through the 911tmore properties between 24th and 32nd Streets. and the
Cudia City Wash near 39th Street.

The Corps' Los Ang~les District has asked for the City of Phoenix· endorse~ent of,this
project. Our Resolution will go along with the ACOC's General Design Me~orandumas

it goes up the Corps "chain of command." Earlier draft copies of this mezorand'Jm were
distributed to interested City departments and a copy was placed 1n the Council
Conference Room. Our approval may help to expedite this proj~ct and aid in its
continued funding. -

PIN~....'lCIAL IMPACT
The total es:imated cost of the ACne project is $299,800,000 (October 1984 dollars).
The feceral government will pay about $190,898,000. As the local sponsor, the PCD~C

must ac~uire the right of way, construct bridges and relocate utilities, all of which
is estimated to cost $108,902,000. In addition. the peDHC will maintain the slst€~

The direct cost to the City· oE"Phoenix is minimal~- It consists of staff time and some
recreational fac:1l1ties ill.. the. Cave Creek -Sedime·nt Basin and at ·other ·1oea do-ns yet
to be detennined." The cost saving-s"ta the City is "in the ·tens· of aLillions. Not ooly
do we receive flood protection below the Arizona Canal. but we w111 have an outlet
for our stor~ d~~!=~Q~ :1~~==~ north of the Arizona Canal. 'Instead of carrying water
1n pipes to either the Salt River or Skunk Creek, the water can be discharged directly
into the ACOC. '.

...- '-: ......: ~• .-4

~ ". . .

The ACne has been part of our long-tenn planning for storm drains north of the Arizona
Canal for controlling the Cave Creek Wash, 10th Street Yash, Cudia City ~ash and other
washes. It will lead to solutions for drainage and street paving in Sunnyslope. North
~ountain. and Deer Valley areas.

R.ECOM:1E~DA!ION

We recommend the City Council hear the presentation on this project. And the Council
show continued support with adoption, at a formal meeting, of a Resolutio~endorsing

the Corps' General Design ~e~orandum for the ACDC. This will serve as a positive support
for the project to assist the Corps in obtaining continued support a~d funding,

J. E. ATTEBERY, City Engineer

E)• DBH:gjs

DAVID RAR..'10N
Assistant City Engineer -..
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EXHIBIT 6

ARIZONA CANAL DIVERSION CHANNEL

COST ALTERNATIVES

~
Laventhol & Horwath

Certified Public Accountants
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1314 N. Third Street
Suitt' 100

Phoenix. Ari:ona 85004
(602) 252-0920

5055 N. 32nd Street
Suite 200

Phoenix, Arizona 85018
(602) 957-1611

Citizens Against Reach Four
Phoenix, Arizona

At your request we have performed the procedures enumerated below
with respect to the cost summary of Reach Four and the respective
alternatives per the attached exhibits and notes thereto. It is
understood that the report will be submitted to the Mayor's Task
Force for their consideration and the report should not be used
for any other purpose.

1. We have consul ted with you in compil ing the attached
exhibits and explanatory notes as to style and format.

2. We have examined the underlying documentation included in
the Arizona Canal Diversion Channel (ACDC) Library, and in
addition, the Conceptual Estimate, dated November 30,
1983; W. S. Gookin & Associates letter, dated January 9,
1986; and the Arizona Department of Transportation, High­
ways Division tabulation of bids which are all to be
submitted at the ACDC Task Force meeting to be held Janu­
ary 13, 1986, which support the amounts used in the exhib­
its and notes.

3. We have combined the various alternatives presented in the
exhibi ts and notes from inf orma tion prev iously compiled
for you.

4. We have recomputed the cl er ical accuracy of the exhibi ts
and notes.

As a result of performing the above procedures, we have concluded
tha t all amounts included in the exhibits and notes which are
referenced to underlying documentation are based upon the docu­
mentation. Further, we have concluded that the exhibits and
notes are clerically accurate. Please be advised that the infor­
mation listed below forming part of the exhibits and notes were
not included in the ACDC library and, therefore, have not been
subjected to procedure number 2 above.

•

•

Note 1 The distance of 5,280 linear feet from 40th Street to
32nd Street for the Stanford Drive Retention Basin.

A member of Horwath & Horwath International with affiliated offices worldwide.
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Note 2

Note 3

Note 5

Note 6

Note 9

The distance of 3,500 linear feet to cover "24th
street to Cudia City Wash" for the 40th Street pro­
posal, and 9,300 linear feet to cover "34th Street to
48th Street" for the 48th street proposal.

The fencing savings for the 48th Street proposal.

The Corps recommendations for a 30% contingency for
the 40th Street Retention Basin and Stanford Drive
Retention Basin.

The distance of 15,840 linear feet used in the calcu­
lation of channel construction for the 48th Street
"Mole."

The number of bridges that was included in the calcu­
la tion of total cost of br idges according to Task
Force Document S-9, used to derive a cost per bridge
of $250,000, and the quantity of six bridges used in
the cal cuI a tion of $1,500,000 br idge costs for the
48th Street "Mole."

The cost of $1,000,000 for moving the Arizona Canal
under the Reach Four proposal according to a tele­
phone conversation with Mr. Sagramoso (General Han­
ager of the Maricopa County Flood Control District).
These costs being increased on a per foot basis to
$1,200,000 and $2,800,000 for the 40th and 48th
Street proposals, respectively.

Addi tional costs of construction and br idges bear a
direct relationship to changes in design cubic feet
per second.

•

•

•

•

The procedures outlined above do not comprise an examination made
in accordance with generally accepted auditing standards. There­
fore, we do not express an opinion on the accounts or items
contained in the exhibits and notes. If we were to perform
additional procedures or an examination in accordance with gener­
ally accepted audi ting standards, we might be able to report
additional matters to you. We further do not conclude as to the
propriety of the documentation examined by us.

Laventhol & Horwath
January 11, 1986
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EXHIBIT I

ARIZONA CAIW. DIVERSION OiANNEL
Surrmary of Tax!-<lyer Costs for Alternatives

(Amounts Rounded to Nearest S100,000)
1985 Dollars

40th Street 48th Street Paradise Valley 40th Street Stanford Drive 40th Street 48th StreetReach 4 Prop?sal Prop?sal sedirrent Basin Retention Basin Retention Basin "Mole" ~"
CONS'JWCrION CCSTS

Construction costs (l'bte 1) S27,400,000 S5O,900,000 $23,500,000 $ 4,700,000 $20,600,000 S17,300,000 S41 , 300,000 $39,500,000
Additional construction costs (l'bte 2) 1,000,000 - 2,800,000 - 1,000,000 1,000,000

Total construction costs before bull t-
in contingency, engineering fees and
other costs 28,400,000 50,900,000 26,300,000 4,700,000 21,600,000 18,300,000 41,300,000 39,500,000

Contingency factor
Adjusted construction costs before

engineering fees (l'bte 3) 4,300,000 15,300,000 7,800,000 1,400,000 6,500,000 5,500,000 6,200,000 5,900,000
32,700,000 66,200,000 34,100,000 6,100,000 28,100,000 23,800,000 47,500,000 45,400,000

Army Corp> of Engineera fees (20\l (l'bte 4) 6,500,000 13,200,000 6,800,000 1,200,000 5,600,000 4,800,000 9,500,000 9,100,000
Subtotal construction costs 39,200,000 79,400,000 40,900,000 7,300,000 33,700,000 28,600,000 57,000,000 54,500,000
Channel construction costs (l'bte 5) - - - - - - - 19,300,000
Adjusted total construction costs 39,200,000 79,400,000 40,900,000 7,300,000 33,700,000 28,600,000 57,000,000 73,800,000
arHER FIXED CXlSTS

Lam and relocation, net of arry cost
savings attributable to land damages
and bridges for 40th and 48th Street
proposals (l'bte 6) 17,100,000 9,000,000 18,800,000 61,900,000 24,100,000 11,500,000 600,000 2,100,000

Cudia City Wash sedirrent Basin (l'bte 7) 3,700,000 3,700,000 3,700,000 - - - 3,100,000 3,100,000
Cost f or Reach One, not recoverable (l'bte 8) 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
Additional costs for Reaches TWo

and Three ll'bte 9) 20,000,000 - - - 7,000,000 7,000,000
Non-recoverable costs for Reach Four
lams (l'bte 10) - 1,400,000 1,400,000 1,400,000 1,400,000 1,400,000 1,400,000 1,400,000

Total other fixed costs 41,800,000 15,100,000 24,900,000 64,300,000 33,500,000 20,900,000 6,100,000 ~OOO

'IOTAL TllXPA'iER <nsTS S81,000,000 $94,500,000 $65,800,000 S71,600,000 S67,200,000 S49,500,000 S63,100,000 S81 L 400,000
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ARIZONA CANAL DIVERSION CHANNEL
SUMMARY OF COSTS FOR ALTERNATIVES

DOLLAR COST (In thousands)
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• EXHIBIT II

•
ARIZONA CANAL DIVERSION CHANNEL

RECONCILIATION OF REACH FOUR TOTAL TAXPAYER
COSTS FROM CORPS ESTIMATES TO EXHIBIT I

(Amounts Rounded to Nearest $100,000)
1985 Dollars

•
Add right of ways acquired by
dedication not included in Exhibit
I (Note 12)

Increase in land and relocations:
Exhibit I
Add land and relocations included in

• Cudia City Wash above

•

•

•

•

Total taxpayer costs, Corps estimates,
including right of ways by dedication,
per Design Memorandum No. 12
(page 123) (Note 11>

Increase in construction costs:
Exhibit I
Add construction included in Cudia

City Wash ($3,700,000 - $600,000
land and relocations below)

Design Memorandum No. 12

Design Memorandum No. 12

Less right of ways acquired by dedication
not included in Exhibit I, but included
in Design Memorandum No. 12 above
(Note 12)

$66,700,000

$ 39,200,000

3,100,000

42,300,000
(40,900,000)

1,400,000

17,100,000

600,000

17,700,000

9,400,000

27,100,000
(25,500,000)

1,600,000

(9,400,000)

•

•

•

Decrease in recreations:
Exhibit I
Design Memorandum No. 12

Cost for Reach One not recoverable:
Exhibit I
Design Memorandum No. 12

Additional costs for Reaches Two and
Three:

Exhibit I
Design Memorandum No. 12

TOTAL TAXPAYER COSTS, EXHIBIT I

300,000

1,000,000

20,000,000

<300,000)

1,000,000

20,000,000

$81,000,000
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EXHmIT III

ARIZrnA CANAL DIVERSlOO QIANNEL
Federal and Local Costs of Alternatives

(Amounts Rounded to Nearest S100,OOOl
1985 Dollars

Paradise Stanford
Valley 40th Street Drive

40th ~treet 48th Street SediJrent Retention Retention 40th Street 48th Street
Reach 4 Prowsal Prowsal Basin Basin Basin "Mole" ~.

FEDERAL cn>TS

Total construction costs including

contingencies and corporate fees S39,200,OOO $ 79,400,000 S40,900,000 $ 7,300,000 S33,700,000 S28,600,000 S57,000,000 S73,800,000

Cudia City Wash SediJrent Basin 3,100,000 3,100,000 3,100,000 - - - 3,100,000 3,100,000

Costs for Reach 1, not recoverable 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000

Additional costs fOr Reaches 2 and 3 20,000,000 - - - 7,000,000 7,000,000

Total federal costs 63,300,000 83,500,000 45,000,000 8,300,000 41,700,000 36,600,000 61,100,000 77,900,000

LOCAL CXlSTS

Land and relocations net of any cost
savings attributable to land damages
and br idges for 40th and 48th Street
proposals S17,100,OOO S 9,000,000 S18,800,000 S61,900,000 S24,100,OOO S11,500,000 - $ 1,500,000

Cudia City Wash SediJrent Basin 600,000 600,000 600,000 - - - S 600,000 600,000

Non-recoverable costs for Reach 4 lands - 1,400,000 1,400,000 1.400,000 1.400,000 1.400,000 1.400,000 1.400,000

Total local costs 17,700,000 11,000,000 20,800,000 63,300,000 25,500,000 12,900,000 2,000,000 ~OOO

'IOTAL FEDERAL AND LOCAL <XJSTS PER EXHmIT I $81,000,000 S 94,500,000 S65,800,OOO S71,600,000 $67,200,000 S49,500,000 $63,100,000 S81,400,000
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ARIZONA CANAL DIVERSION CHANNEL
LOCAL/FEDERAL COSTS OF ALTERNATIVES
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EXHmIT IV

•
ARIZONA CANAL DIVERS ION QIANNEL

Summary of Costs for Alternatives Per Design Cubic Feet Per Second (CFS)

• (Amounts Rounded to Nearest $100,000)
1985 Dollars

Total Tax Cost

• Design Payers Cost Per Design
Alternatives CFS (Per Exh. I> CFS Design CFS References

Reach Four 9,440 $ 81,000,000 $ 8,581 Task Force Document
C2-Tab 3

•
40th Street Proposal 8,300 94,500,000 11,386 Task Force Document

&-4

48th Street Proposal 15,000 65,800,000 4,387 Task Force Docurrent

• &-4

Paradise Valley 6,870 71,600,000 10,422 Task Force Docurrent
Sedirrent Basin C2-Tab 3

• 40th Street Retention 9,440 67,200,000 7,119 Task Force Document
Basin C2-Tab 3

Stanford Drive 9,440 49,500,000 5,244 Task Force Document

• Retention Basin C2-T-'eb 3

40th Street "Male" 8,300 63,100,000 7,602 Task Force Document
&-4

• 48th Street "Male" 15,000 81,400,000 5,427 Task Force Document
&-4

•

•
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ARIZONA CANAL DIVERSION CHANNEL
SUMMARY OF COSTS FOR ALTERNATIVES PER DESIGN CFS
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• ARIZONA CANAL DIVERSION CHANNEL

Notes to Exhibits
1985 Dollars

e
Note 1

Construction cost for the respective alternatives are taken from:

• Reach Four Design Memorandum No. 12 (Page 134)

e

40th Street Proposal

48th Street Proposal

Paradise Valley Sed-
iment Basin

Task Force Document S-10

Task Force Document S-9

Task Force Document S-11

40th Street
Retention Basin

Stanford Drive
Retention Basin

1.56

3,450,000*
14,950,000***
18,400,000

4,660,000**
16,450,000

11,790,000

$

X 1.05
17,270,000

$17,300,000

1.56

$ 8,000,000*
3,450,000*

19,100,000*
30,550,000

$20,600,000

19,580,000
Drive Retention

Eliminate 30%
contingency and 20%
Corps fee, divide
by:

40th Street Basin
35th Street Basin
Channel Conduit

Stanford
Basin

Index to adjust price 19,580,000
Levels from 1983 to

1985 (per Engineering
News Record Building
Cost Index) X 1.05

20,560,000

Rounded

•

•

I

•

.e

•

*
**
***

Per Task Force Document V-7, Tab H
Per Conceptual Estimate, November 30, 1983
$19,100,000 (Per Task Force Document V-7, Tab H)

(4,150,000) (5280 linear feet X $786 per linear foot
based on $/linear foot per Task Force
Document V-7, Tab H)

$14,950,000

•

•



• ARIZONA CAKAL DIVERSION CHANNEL

•

•

•

•

•

I

•

•

•

•

•

Note 1 <Continued)'

40th Street "Mole"

48th Street "Mole"

Notes to Exhibits
1985 Dollars

Computations are based on 4,000 linear
feet of 14 foot diameter pipe at $1,270
per linear foot, and 24,000 linear feet
of 21 foot diameter pipe at $1,498 per
linear foot. The footage is being based
on representations received from W.S.
Gookin and Associates and the dollar per
foot is being based on the Arizona
Department of Transportation, Highways
Division tabulation of bids. Also
included is a cost of $250,000 for inlet
structures per representations from W.S.
Gookin and Associates.

Computations are based on 13,000 linear
feet at $1,270 per linear foot of 14
foot diameter pipe, and 15,000 linear
feet of 21 foot diameter pipe at $1,498
per linear foot. The footage is being
ba sed on repr esenta tions rece i ved from
W.S. Gookin and Associates and the
dollar per foot is being based on the
Arizona Department of Transportation,
Highways Division tabulation of bids.
Also included is a cost of $500,000 for
inlet structures per representations
from W.S. Gookin and Associates.
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ARIZONA CANAL DIVERSION CHANNEL

Notes to Exhibits
1985 Dollars

Note 2

Additional construction costs for Reach Four, 40th Street Reten­
tion Basin and Stanford Drive Retention Basin relate to "Cost of
Blasting" and are taken from Task Force Document U-I0 (page 14).

Additional costs for the 40th Street proposal are taken from Task
Force Document Q-ll, adjusted for contingency and Corps fees.
Fencing costs are taken from Task Force Document S-10.

•

•
,

I
•

Fencing

Stanford Drive Channel covered
portion not required
(1215 feet x $1,357 per foot)

Cover 34th Street to Cudia City
Wash (3500 feet x $483 per foot)

Net Cost

Index to adjust price level from
1982 to 1985 (per Engineering
News Record Building Cost Index)

Rounded

$

x

$

(61,000)

<l,649,000)

1,691,000

<l9,000)

1.01
<19,190)

-0-

•

•

•

•

•

The cost for Stanford Drive Channel and the cover for the addi­
tional portion do not include a contingency factor or the Corps
fees.
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ARIZONA CA~AL DIVERSION CHANNEL

Notes to Exhibits
1985 Dollars

Note 2 (Continued)

Additional costs for the 48th Street proposal are taken from Task
Force Document Q-ll, adjusted for contingency and Corps fees.
Fencing costs are taken from Task Force Documents S-9.

•

•

Fencing

Stanford Drive Channel covered
portion not required

(1,215 feet x $1,357 per foot)

Cover 34th Street to 48th Street
(9,300 feet x $483 per foot)

Net Cost

$ (100,000)

0,649,000)

4,491,900

2,742,900

The cost for Stanford Drive Channel and the cover for the addi­
tional portion do not include a contingency factor or the Corps
fees.

•

Index to adjust price level from
1984 to 1985 (per Engineering News
Record Building Cost Index)

Rounded

X 1.01

2,770,329

$ 2,800,000

•

•

•

•

•

Note 3

The built-in contingency factor is based upon the precision of
the estimated construction costs. Reach Four estimated con­
struction costs are deemed more precise by Corps of Engineers
than the other alternatives.

The 15% used for Reach Four is taken from Design
Memorandum No. 12 (pages 134 - 135).

The 30% used for alternative proposals is taken from
Task Force documents S-9, S-10 and S-ll for the 40th
Street proposal, 48th Street proposal and Paradise
Valley Sediment Basin alternatives, respectively.
The 40th Street Retention Basin and Stanford Drive
Retention Basin alternatives are based on Corps of
Engineers recommendations.

The 15% used for 40th Street "Mole" and 48th Street
"Mole" is based on 17 bids for the Papago Freeway in
1985 dollars. The difference between the three
lowest bids being 11%.
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ARIZONA CANAL DIVERSION CHANNEL

Notes to Exhibits
1985 Dollars

Note 4

The Army Corps of Engineers fees of 20% are taken from Design
Memorandum No.12 pages 134. The amount of Corps fees for each
al terna tive was recomputed by mul tiply ing the percentage times
the estimated construction costs.

Note 5

Channel construction unit costs from Osborn to the Salt River are
$1,205 per foot (Task Force Document Q-ll), multiplied by 15,840
feet (J. Hawkins representations); indexed to 1985 price levels.

Note 6

Land and relocation costs for Reach Four are taken from Task
Force Document T-9, ACDC, local costs as of October 24, 1985.

A summary of land and relocation costs for the 40th Street pro­
posal, 48th Street proposal, and Paradise Valley Sediment Basin
are as follows:

•
40th Street

Proposal
48th Street

Proposal

Paradise
Valley

Sediment
Basin

•
Total land & relocation
costs

Land and damages
Bridges

$29,077,000
(18,975,000)
( 2,282,000)

$39,235,263 $61,880,000
(23,255,000)

• Arizona Canal movement

7,820,000

1,200,000

15,980,263

2,800,000

61,880,000

The land and relocation costs, in addition to the savings for
land and damages, and bridges, are taken from Task Force Document
S-lO, S-9 and S-ll for the 40th St reet proposal, 48th St reet
proposal and Paradise Valley Sediment Basin alternative, respec­
tively. Costs for the movement of the Ar izona Canal have been
increased on a per foot basis by $1,200,000 and $2,800,000 for
the 40th and 48th Street proposal, respectively, as a result of a
phone conversation with the County regarding the costs of moving
the Arizona Canal in the Reach Four alternative.

•

•

•

Rounded

$ 9,020,000

$ 9,000,000

$18,780,263 $61,880,000

$18,800,000 $61,900,000



•

•

ARIZONA CANAL DIVERSION CHANNEL

Notes to Exhibits
1985 Dollars

Note 6 (Continued)

•

•

Land costs indexed from
1983 to 1985 price
levels (Per Engineering
News Record Building
Cost Index)

Relocation costs

40th Street
Retention Basin

$20,200,000

3,900,000

$24,100,000

Stanford Drive
Retention Basin

$ 7,600,000

3,900,000

$11,500,000

•

•

•

•

•

•

Land costs for the 40th Street Retention Basin are taken from
Task Force Document V-7, Tab H. Land costs for the Stanford
Drive Retention Basin are taken from Conceptual Estimates, Novem­
ber 30, 1983, and Task Force Document V-7, Tab H. The assumption
has been made that right of ways acquired by dedication
($ 9,400,000), and the cost of 1 ands al ready purchased in Reach
Four ($6,600,000) are not included in the $20,200,000 and
$7,600,000 for the 40th Street and Stanford Drive Retention
Basins, respect i vely. ReI oca tion costs f or the 40 th St ree t and
Stanford Drive Retention Basins are taken from Design Memorandum
No. 12, page 135, less $1,000,000 for moving the Arizona Canal
per telephone conversation with Mr. Sagramoso (General Manager of
the Maricopa County Flood Control District).

Land and relocation costs of $600,000 for the 40th Street "Mole"
are taken from Design Memorandum No. 12, page 129, and of
$2,100,000 for the 48th Street "Mole," includes $600,000 taken
from Design Memorandum No. 12, page 129, and $1,500,000 (being
the relocation costs of six bridges at $250,000 per bridge) based
on Task Force Document S-9.
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ARIZONA CANAL DIVERSION CflANNEL

Notes to Exhibits
1985 Dollars

Note 7

The Cudia City Wash Sediment Basin cost is taken from Design
Memorandum No. 12, page 129 and includes a contingency fee of 15%
and Corps fee of 20%. A summary of the costs is as follows:

Land and relocation costs $ 600,000

Construction costs 2,300,000

Contingency factor 300,000•
Corps fee 500,000

$ 3,700,000

• For the 40th and 48th Street "Moles, " land and relocation costs
are included in Note 6 .

Note 8

•
Non-recoverable costs for Reach One are taken from Task Force
Document V-7, Tab H.

Total costs for Reach One per Alternative
A-4 (Reach Four) $ 39,150,000

$ 1,000,000

•

•

Total costs for Reach One per Alternative
T-2 (Toups 40th Street retention basin)

Index to adjust price levels from 1983
to 1985 (per Engineering News Record
building cost index)

Rounded

Note 9

x

<38,200,000)
950,000

1.05
977,500

•
Additional costs for Reaches 2 and 3 are taken from Task Force
Document V-7, Tab H.

•

•

Total cost of construction and bridges Alter­
native A4 (Reach Four)

Total cost of construction and bridges Alter­
native T2 (Toups 40th Street Retention Basin)

Index to adjust from 1983 costs to 1985
(Per Engineering News Record Building Cost
Index)

$ 87,750,000

(75,400,000)
12,350,000

X 1.05
12,967,500



• ARIZONA CANAL DIVERSION CHANNEL

Notes to Exhibits
1985 Dollars

• Note 9 (continued)

•
Additional costs of construction and bridges
for Reach Four over Toups 40th Street Retention
Basin Rounded $ 13,000,000

The differences in the design cubic feet per second at 12th
Street for the above alternatives are:

Cubic
Feet Per

• Second % of Total Reference

•

Alternative A4 (Reach Four) 9,440 100%

Alternative T2 (Toups 40th
Street Retention Basin) (3,340)

(Per Task Force
Document C-2,
Tab 3)

*

•

Additional design cubic
feet per second for Reach
Four over Toups 40th
Street Retention Basin 6,100

•

•

•

•

•

* 2,200 cubic feet per second (Task Force Document E-3,
Tab 10)

1,140 cubic feet per second (additional design cubic feet
per second from 24th Street to 12th Street per
Task Force Document C-2, Tab 3)

3,340

There will be a proportional saving in costs for Reaches 2 and 3
for all alternatives to Reach Four per J. Hawkins representa­
tions:

Reach Four 13,000,000/65% = $20,000,000 <100%)
40th Street &
Stanford Drive
Retention Basins 20,000,000 X 35% = $ 7,000,000 35%)

All other alter-
natives 20,000,000 X 0% = $ - 0 - 0%)



•

•

ARIZONA CANAL DIVERSION CHANNEL

Notes to Exhibits
1985 Dollars

Note 10

Monies actually expended for
Reach Four lands $6,600,000

• Monies recoverable from
resale of Reach Four lands

Non-recoverable costs for
Reach Four lands

(Task Force Document C-2
Tab 6)

(5,200,000) (Task Force Document
U-IO, page 14)

$1,400,000

• Note 11

The total
of Reach
includes
amount is•

taxpayer costs, Corps estimates represents total cost
Four proposal as of October 14, 1985. This amount
cost of right of ways acquired by dedication. The
taken from Design Memorandum No. 12, page 123.

Note 12

This amount represents the value of right of ways acquired by
dedication.

•

•

•

•

•

•

Per Design Memorandum No. 12, page 123

Less: Cost at July, 1985, including
Cudia City Wash Sediment Basin
(Note 7)

Value acquired by dedication

$ 20,500,000

(11,100,000)

$ 9,400,000
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~ W. Brosnan is Q reporter with
the WOUlington Bureau of 1M Commer­
cial Appeal in Memphi5, TeM.}

Cost-sharing has drawn opposi·
ti0n from Southern congreasmen.
however.

Sen. Thad Cochran, R-Mias.•
said. "We're not in a poaition to
share much of the cost in my state."

"We haven't found any area yet
that was raising their hand wanting
to cost-share," Dawson said. "The
overriding point is we're not going
to have a bill, and we're not going to
have a program without cost-shar­
ing."

••

MUlions in instant prizes!
Win the grand prize of a million dollOIS or more!,

Cl 19f15 Alllona LollelV
ARIZONALOTTERY

It's working for Arizona.
Must be 18 years or older to purchase tickets.

Grand prlze 01 SI.OOO a week lor lUe payabl~ at age 18 or older.

paying half the cost of a study to
determine whether the Crosscut
Canal can be used to drain flood
flows from the Arcadia neighbor­
hood on the southwest side of
Camelback Mountain.)

EXHI~T 7••

167 projects has an outside chance
of making- it to the Senate floor this .
week.

Environmentalists question the·
price tag at a time of severe budget'
cuts for other programs.

"The idea of authorizing $20
billion worth of projects is a little'
absurd," said Charlene Dougherty,
legislative director for the National
Audubon Society.

"In the past everybody wanted to
have the federal government take
all the risk. If it turned out in 10 to
20.years to be a great project, fine.'
If It was a dog, so what. We didn't
risk it.," Dawson said.

Dawson counters, "There are a
lot. of water projects around the As ~ result .t~e Corpa wound up
nation that are good solid projects .spendmg ~2 blllJon for the Tennes·
that produce $4 in benefits for see·Tomblgbee Waterway and got a'

.every $1 spent., even $9 for every $1 "bum rap" as "being nothing but a
spent. . pork barrel agency," Dawson said.

"If '!'e can get those projects in . ;r::.=-':: ~ '.'
place In a way that recognizes the '
budgetary realities, that recognizes ~ "
Gramm-Rudman, then we've got a .
winner."

Dawson argues that stiffer re­
quirements for local cost-sharing
would winnow out unneeded proj- I

:ects and cut the cost of others.

The price tag on deepening
harbors in Baltimore and Norfolk,.
Va., and Mobile, Ala., authorized in
a 1985 appropriations bill, dropped
from $1.4 billion to $537 million
when local sponsors decided they
could do with less. A plan to deepen
the Mississippi River Channel
Ilouth of Baton Rou({c was scaled
back from $492' million to $3.16
million.

Da~son is moving to stop a lot of
projects by requiring local sponsors
to put up half the cost of the initial
feasibility studies.

(Sagramoso said Maricopa
County taxpayers already are

••
More local effort sought in water proiects

---------------------------------------------l'-iji-ii------------_._.-

By Jame' W. &o,nan
Scrippliliowllrd NeWll ~rvi~

WASHINGTON - The chief of
the U.S. Corps of Engineeri will ask
Congress this week to impose new
taxes on waterway users and charge
local communities more for naviga­
tion and flood control projects.

The lIdministration wants local
spunWnl to bear 25 percent to 35
percent of the cost for flood control,
35 percent for irrigation, 50 percent
for recreation and pay the full cost
of power and water supplies.

Corps chief Robert Dawson says
that without the new revenues the
corps' programs could be severely
curtailed under the Gramm-Rud­
man deficit reduction act.

(Maricopa County Flood Con.
trol District director Dan Sagra­
mOliO said the cost-sharing pro­
pDsal would have little impact in
the Valley.

("We're already paying more
than that," he said. "It's more
lih 45 percent local."

(The local contribution for
Corps flood-control projects in­
cludes acquiring land and relo­
cating streets and utilities, he
explained.

(The $4:j9 million worth of
Corps flood-control projects in
the Phoenix area include the
recently completed Dreamy·
))rllw, Cave Buttes, Adobe and
New Hiver dams and the Arizona
Canal Divenlion Channel under
c(mstruction from Glendale to
Paradise Valley.)

The U.S. House last fall agreed'
to authorize $20 billion for 350
projects nationwide. A more modest
bill pegged at $12 billion for about

•
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In June of 1972, heavy rains caused ruptures in the over-filled
Arizona Canal and resulted in water damage to homes South of
that Canal.

A proposal has been presented under the terms of which a catch
basin would be built on the North side of the Arizona Canal
which would direct trapped rain water to the West and
significantly reduce the possibility of this type of flood
damage in the event of other heavy drain-offs of rain and water
from the North in the future.

Such a basin or below-grade canal has been planned for the
Flood Control District of Maricopa County and designed by the
U.S. Army Corp. of Engineers. To build it will require
expenditure of Federal funds as well as additional local tax
contributions.
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YES NO

•

•

.'
•

1 •

2.

3.

Prior to this document, were you aware
of the 1972 flood damage in your area
(South of the Arizona Canal)?

Prior to this document, were you aware
of the proposal to construct the diversion
channel (North of the Arizona Canal)?

Are you in favor of the construction of
the diversion channel funded by U.S. and
local tax sources? I~

.,.,

~91

\

•

•

•

•

4 .

5 •

6.

Would you prefer an alternative to #3?

Would you prefer or accept an alternative
to #3 which would involve personal cost in
insuring your home and property against
such 10ss7

Has the person presenting you with this
document expressed an opinion or in any
manner suggested an answer favorable to
his point of view?

-;.97 I"

17 w/our J4NS.

If~
, /AI/OUT" AAI~.
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REPORT OF THE

FlOOD COHTROL SUBCOH11IITEE

The Flood Control Subcommittee of the Deer Valley Planning

Committse ha.g reviwed the main body of the draft General Design'

Hsmorarrlum and the draft Environmental Statement prepared. by the .

U. S. Army Corps of Engineers fo~ its Flood Control Project. Gila

River Basin, New River and Phoenix City Streams. The docUlnents

present rnorG detailed. proposals in accordance with "Alternative 5b"

which was presented as' one of six a.ltern~tives at a public hearing

on 25 April 1974. The "Alternative .5b" approach to nood control for

Phoenix has been endorsed by, among others, Phoenix City Council.

resolution 14324 of 7 Hay 1974, and the Flood Control District of

Marlcopa. County Board of Directors resolution of :3 J\ll1e 1974.

The project, as described in the two draft docUments,. . o..s
substantially affects the Deer Valley area, as 'Well"the Deer Valley

Area Plan pr6y~oU5ly approved (December' 197:3) by Phoenix City Co~~cil.

Features of the project lying within the Deer Valley plan area include!
,

Adobe Dam in the northwest plan area

Cave Creek Park along the east of the plan

Arizona Canal along the south of the plan

The contaxt 1n which this review of the Corps' draft documents

is' understood to be occurring is that of a. general design, whose approval'

cycle must be completed prior to commencing construction of the first

project feature, Cave Buttes Dam. We understand the crltical urgency

of Cave Buttes Dam. 'We note that priority construction of that feature

is common to four of the six alternative plans present~ by the Corps

of Eng~~e6rs so~e 18 months ago.. Even if Cave Buttes Da~ were the only

p)..'Ojcr-~, fe.3.tu:"3 8VBr constructed, 1t would. be an i~provement of Phoenix'

" ,....
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present pos1 tian vis-a-vis flood hazarls in the City. It thoroforo

sec~s reasonable to us that C~ve Buttes should be able to proceed

unhindered. by'uncertainties about the Arizona Canal Diversion Channel

raised in this report.

ARIZONA CANAL DIVERSION ·CHAj'llEL

At the present time, the Deer Valley Planning Committee must

accept and support efforts of citizens who expressed their views at our

meeting of October 2nd. That view is to oppose construction of the

Arizona Canal Diversion Channel.

The Deer Valley ·Area Plan, approved. by Phoenix City Council

as th~ plan for Deer Valley after expenditure of in excess of 10,000

citizen manhours in its development, does not consider the flood

control channel to be the best use of the land.

We have read the econo~c analyses of costs and benefits

prepared. by the Corps of Engineers. These conclude that the channel

is justifiable. We have heani statements by the City's Engineering

Department that Deer Valle,. cannot have storm sewers unless the channel

i6 installed as an outlet for collected waters.

But, we have also heard the cries of frustrated citizens to be

affected by the project. Baaed upon such information as the committee

has been able to gather, the Deer Valley Plannine Committee does not

believe that Effects on Social Well-Being have been considered to the

erient requirod by Sub-section V.13 of "Standards for Planning Water and

Related L-md Resourcos," FMeral Rp."'isteT, XXXVIII, No. 17~,Part III,

paees 24778-[362, Sopt. 10, 197). Tho sociologic'll offocw with which

the co~ittJe is concernod include not only those of the channel itself,

but also of tho~e antecedant to construction of the channel. These

latter effects, antecedant to construction, have been totall,y ignored

in the er.vironmental impact statement •

. We agree tr..at goverrl;jental plann1~ should not be conducted in

scc!:"ot. We a.lso believe, however, that the principle of "Put up or

shut. up" should also apply to governmental planning. That is, goveI'Ili'::Jental.
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plannine should ru;>t proceed when (a) the process of planning has an

adverse affect on large nunbers of the c1 tizens, and (b) funds for

rnitisatins that adverse affect are at best figments of the planner's

imagination. In the case of the Arizona Canal Diversion Channel, both

(a) and (b) obtain, \.

People along the north bank of the Arizona Canal have had the

marketing of their homes affected by the planning of the channel. They

have received ad\~ce from those planning the project. that they don't. "

have to advise buyers of the plans becaW3e the plans are -<"public

knowlodge." Offoring such adyj ce, we believe, is an ir.lplled a.d.m1ssion

by: the planners thcrr.selves that the planning process itself would narro....

the number of buyers for a homa to be affected by the plan. Further,

we reeard it as dangerous advice in an era increasingly becoming one of

"Let the selIc"!' beware."

'Yet ....hen the affected homeowners apply to the Flood Control

District for relief, they are effectively told that they must remain in

limbo at least until 1981. Indeed, the history of Flood Control District

funds for aC'luirins lands appears to run in inverse order to need. We

consider this unprecedented cruelty to the c1tizenry of Deer Valley.

Our conclusion is therefore that plans for the Arizona Canal

Diversion C1".3.nnel be dropped. because (a) substantial adverse effects

on social ....ell-being are being experienced by the pla~ng process

itself, (b) these adverse affects have been ignored in the environnental

impact statement, CC) funds are unavailable with which to mitigate those

effects, and (d) the history of Flood Control District fundine does not

indicate that funds will be available for re'luired land aC'luisition until

long after the scheduled 1981.

We do not, however, take a one-sided. view ~a1nst flood. protection

for tho Ci tiM of Phoenix and Glendale. Rather, we believe that

alternatives cxiot. The members of the Deer Valley Planninc; Cornr.ti ttee

are dra.;n fro:r-, the b\13iness community, and ....e find. defective a

~er.;C!nt/plc-nninc process in ....hich the follo..a.ne; cOlll1llOn-place technio..ue~

do not 0bt.a.inL
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1. Optiniza.tion of t~.? raix of resources in a l~lan. u.s1ne

probTar~unc techniq~es available in operations re3earch,

a branch of 1i.:l.Tla{;elTlent science developed by the military

durine World War II. Two items in the Corps' devolop:aent

of Alternative 5b lead us to recommend. the use of O. R.

pro&ramming techniques. First, J1lOst of the prob3.bilistic

da~ee curves for floods at ~r10us points in the system

have already been worked out. Socond, the manner in which

a $30,000,000 pipe was added for Alternative J (1" 135 of

the GDi-1 1;0. 3) is disq.u1eting. Third, planning of the

channel for iOo-year flood protection appears to be

unwarranted when the city plllrlS to f'urnish sewers for only

one- or two-year flood protec~on.

2. Cost data should be used. which ignores sunk costs. We do

not understand how intelligent management decisions can be

made by the various government agencies involved which do'

not differentiate between sunk costs and costs yet to be

incurred. We recognize that it is goverrunent responsibillty

to measure the total cost' of a project to society, which

incluies sunk costs for land removed. from other uses. But

we also recognize that it 1s govenment responsibility to

effectively manage public funds, and' that requires the

differentiation we believe necessary•

3. Discount rates should approximate those 8xpectedto be

observed. Other"rfse, the discount process becomes specious

and wasteful of publi~ funds spent in its development •

Addi tional cOI:l!llenta on the Arizona. DanaI Diversion Channel

incluie the followings

4. ile consider it unfortunate t~t the Flood Control District,

the City of Phoenix, ~~ the Corps of Engineers apparently

a.cC6l't the intrar.sigent attitudo expressed by Salt River

Project toward flood control. the Arizona Canal will be



6.' An alternative should be developed to preserve all of'.

the Arroyo ElementarJ School land, without sacrificing

other homes, Further straightening of the bend in the
c-

exia ting canal at that paint, with more extensive us e

of the less intensely developed private ar~ public land

adjacent to the south bank of the canal should -make it

unnecessary to take school land or abutting developed
. -

private residential land on the north side, It would

be preferable to use and. r6-c~·{er school land, as is
,-

planned in Sunnyslope, rather than destroying more homes

·.and 'neie;hborhoods to provide n8)( land for the school.

S. ii~'further recocunend trot alternate diversion of atom
lfct.ters into the city storm drain system south of the

~rl'zona Canal be 'considered, Other alternatives inclu:ie

'piarining of detention reser/oirs along Cave Creek

~~ :at other locations within Deer Valley, While we

:a.re forced to accept. that Alternative 50 is a way to

~fui:n1sh lOo-year flood prot~ction to Phoe1lix, we are not

(·~onvinced. that it is the only way, We are, however,

~convinced that there tlUSt be a better way, We do not

- accept that lie. way" is necessarily the "best way," and

: :a:.re ~her l.D'1convinced that "a way" should be followed

..~ merely because a substa.'1tial sum has been spent on 1 ts

development •
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the prlm~:ry beneficiary of the proposed chan!121, yot SftP--_._---
has seen fit to give next. to not:line in return, Rather, SRP

inSists that i ts present neie;hbors to the north have their
-_•. - ".0 _ •__" h _.. _.~_.. __

~_~nd_.Qond.ernne~L_so_that _SaP nay reap the benefits at no cost

to itself,' We consider this an .unconscionable misfeasance

of the public trust presently placed with SRP,. :--- ~. __._--._.__ ..- .._-
- ... ---_. '-~-
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CAVE Ci11:Z{ PAPJ(

C..w~ Crock Park will be a City of Phoenix project with miniTnril

Corps of EnGineers participation. The DVPC '5 comments on the park plans

as presented by the Corps are as follows I

1. Tho park boundaries as shown in the General DesiGn Memorandum

generally conform to those of the Deer Valley Area Plan.

An exception which concerns us is the area of 24th Avenue

south of Thunderbird Road. Park plans presented by Corps

show: a park boundary requiring the acquisiHon of several

existing homes along the east side of 24th Avenue. A map

enti tIed "Cave Creek Park Acquisi tipn Plan, tf prepared by the

City bf Phoenix Parks and Recreation Depart~ent and dated

January 8, 1975, shows the area as a "delet~ acquisition,"

1.e., no longer planned for acquisition. Clarification is

required as to the park ooundaries actually to be used~

2. To ensure that the DVPC is apprised. of park plans, we

request DVPC participation in the recreation task force

descrlbed on pages 87-88 of the General Design Memorandum.

Ve understand. that such participation is currently in the

process of being requested by Corps.

ADOBE DAM

=:=:i. I
.1:.:. /
~.' ,
~: 'i '

;..·1
.~

•

•

•

t
.0

Adobe Dam will be constructed in the northwest corner of the

Dear Valley Area Plan. The dam will reduce a Skunk Creek standard

project flood to less than 2000 cfs, thus permitting water from the

Ari2on~ Car~l Diversion C~'el to be iniroQuced below it without

increa~ili& the flood hazard southwest of Greenway and 8Jrd Avenue.

Adobe Da~ and the Arizona Canal Diversion Channel are therefore much

inter-related. projects. The DVPC's conments on Adobe ,Dam and plans

fo-:: the pu.rk in the floodplain behind it are as follows I

1. Va urrlersta.nd that the 0.1 t.ernative of using two daI:l8 to

control the Skunk Creek watershed is being act!vely
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coruidered by Corps. We believe that the reductio!'l in

dam height at Site No.4 permitted by the alternative

would decrease socioloGical effects of the dam in both

Snddlereck Neadows and in Jade Park, and therefore

recommend its adoption.

2. We recommend that the Corps consider'channelins Scattar

',lash from 1-17 westward along the soutb: of Adobe Hountain

in behind the darn. Scatter Wash has flooded the south

end of Jade Park on at least two oC9ussions sinco 1970•

J. Exis tence of Adobe Dam park in conjunction v.ith Thun.:ierbird

P~rk will substantially increase traffic on Pinnacle Peak

Road. We therefore recommond that the interchance at

t-17 and Pinnacle Peak Road be modified fro~ its present

ha1f-diamond serving only the Flaestaff direction, to a

:fUll diamond serving also the Phoenix direction.

4. Tpe General Design Hemorandum and the Environmental State­

ment show a gymkhana in a triap.,sular-shaped. 5ite at

Pinnacle Peak Road and 47th Avenue. We reco!il.lTlend relocation

of the gymkhana to the south of Pinnacle Peak Road, perhaps

using existing structures on the Hedigovich ranch. This

recommendation is cade for two reasons. (1) All trails

for horse use reCluire crossing of either 47th Avenue or

Pinnacle Peak Road, with the dangerous result of. mixing

high-speed automobiles and low-speed horses, (2) lights and

activity associated with a gymkhana would violate the life

style of hOl:leowners in the existing sublivision.

In the aerial photograph of the area (Plate 23 of the em!),

the rectangular green-cross-hatch area in the northwest is

a platted subdivision with two occuppied residences and two

homes under construction. 7he area should therefore be

color-coded as urban use rather than agricultural use •
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6. To ensure th.-\ t the DVPC iA tipprinoo. of JYiri< plans, cll.1.ne;es·.,

t.o wh.1 ch wD:1 obvIously rC:Cluircd if two dans are used on

SkuJlkCrc~k, wtJ rcq\le~t DVPC participation in the recreation

task force described, on po.ges 87-88 of the General Des'ien

Hel:1prandllr.1. \Ie understand that such participation 1s

currently in the process of be1nS requested by Corps.
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EXHIBIT 10

w. S. Gookin & Associates
Consulting Engineers

MEMORANDUM

4203 North Brown Avenue
Scottsdale, Arizona 85251

(602) 947·3741

IN I OOOUI.'.l. LI . "" . "'UIIO£Nl
IN ICUOO£" GOOK..... '.1 . LI . YlCf "",UID( Ill'

1. ALLEN J GOOKlfl. '.1. LI. M~VI\ll\

•

To:
From:
Date:
Subject:

Mr. Richard Lee, Chairman
Mr. W. Scudder Gookin, P.E., L.S.
February 14, 1986
49th Street Mole Alternate Calculations

•

•

•

•

•

•

•

Ouestions have been raised concerning whether or not a
single 21 foot barrel is sufficient for the 49th Street
alternate. To examine this question, there follows a
preliminary examination of the parameters of the proposal.

Utilizing USGS Ouadrangle sheets titled Paradise Valley,
Arizona, Tempe, Arizona, Sunnyslope, Arizona and Phoenix,
Arizona. The following information was found:

Approximate invert of Cudia City Wash just north of the
Arizona Canal is 1259 msl.

Approximate invert of 34th Street Wash just north of the
Arizona Canal is 1255 msl.

Approximate invert of the Salt River at 49th Street is
1119 msl.

Approxim~te distance from Cudia City Wash to the Salt
River along 49th Street is 28,599 feet.

Approximate distance from 34th Street Wash to Cudia City
Wash is 4,999 feet.

Net difference in elevation from Cudia City to Salt
River is 149 feet.

Net difference in elevation from 34th Street Wash to
Cudia City is 5 feet.

Net difference in elevation from 34th Street Wash to
Salt River is 145 feet.

Examination of a Maricopa County Flood Control Map ~ated

August 19, 198·2 (Roll 3 of 4 rolls) indicates the flood level
of the Salt River near 49th Street for the 199 year storm to

1
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be approximately 1,119 feet msl. It was felt important to
consider the possibility of simultaneous discharge of the
40th Street alternative with the Salt River during the peak
100 year event. This would be more conservative than Standard
Project Design, approaching maximum probable flood.

Making this very conservative, simultaneous assumption,
a reduction of 9 feet of available differential head must be
made. This means the differential head from 34th Street Wash
to the Salt River at 100 year flood stage is 136 feet. The
differential head from Cudia City Wash to the Salt River
becomes 131 feet and the drop between the 34th Street Wash
and the Cudia City Wash remains the same at 5 feet.

Based on these assumptions, the following slopes are
derived:

3 4 t h S t r e e tWa s h to Cud i a City:
5 feet/4000 feet = 0.0013

Cudia City to Salt River:
131 feet,/28,500 feet = 0.0046

34th Street Wash to Salt River:
136 feet/32,500 feet = 0.0042

Since we are examining a closed pipe system, the
available head only becomes critical at inlet and outlet
conditions. And, since the invert of the lined tunnel would
typically be 45 to 5~ feet below grade, it is possible that
the hydraulic flow line may not be critical at any point. To
test this hypothesis, we may solve using Manning's equation.
Others may argue that Chezy/Cutter or Darcey would be better,
but this is more a matter of preference than a difference in
results for this type of calculation. Manning's is the most
widely accepted.

CAPACITY CALCULATIONS

The capacity of a pipe can be determined by utilizing
Manning's equation.

Manning's Equation:

•

•

1.486 r 2 / 3 sl/2

V = ---------------
n

2

where
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Memorandum February 14, 1986

v ~ velocity

1.486 c a constant required to convert from metric
units to english units

r c the hydraulic radius = A/p
A c End Area
p c wetted perimeter

s c the slope

n = the roughness factor - an empi rice lly der i vea
number

Q = quantity of water = VA

I.
I

•

14 FOOT DIAMETER

Assuming a full flowing round pipe of 14 foot diameter
(34th Street Wash to Cud i a Ci ty Wash).

Q = 2100 cfs (task force doc. S-4)

A = 153.9380

p = 43.9823

r = 3.5

V = 13.64 = Q/A

•

•

•

•

n =

s =

s =

s =

0.012 (good cement mortar surface - Urquhart)
where required slope s is

( Vn ) 2
(----------)
(r 2/ 3 1.486)

(13.64 (0.012))2
(------------- )
(3.5 2/ 3 1.486)

0.0023 ft/ft

3
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Since it is 4000 feet from 34th Street Wash to Cudia
City Wash, the required drop (head loss) i6 9.1350 feet.
Allowing for the 5 foot natural drop due to ground level
differences and the differential head from Cudia City to the
Salt River the available head becomes 126.8650 feet of drop.
Before an effective 610pe can be determined, it is necessary
to deduct for what are called minor losses. In this case, the
min 0 r los s e s are mad e up 0 f the rap idex pan s ion los s from a
14 foot pipe to a 21 foot pipe and the 1066 through the 21
foot pipe at the curve to go down 40th street.

Minor Losses:

Enlargement from 14 feet to 21 feet = 0.9 feet head.
Bend in 21 foot pipe at 24 feet/second = 2.8 feet head.

Minor losses total = 3.7 feet head

Deducting the minor losses from the available head gives
a working head of 123.165.

6 = 123.165/28500 = 0.0043

21 FOOT DIAMETER

Assuming a full flowing round pipe of 21 feet diameter:

r = 346.36/65.97 = 5.25

n = 0.012 (good cement mortar surface - Urquhart)

s = 0.0043

A = 346.36

• 1.486 (5.25)2/3 (0.0043)1/2

v = ---------------------------
0.012

•

•

1.486 x 3.0207 x 0.0656

V = -----------------------
0.012

4
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Memorandum February 14, 1986

0.29~9

0.012

v = 24.5386

Q = 24.5386 x 346.36

Q = 8499.1895

Q = 850~ cfs (rounded)

Required Q = 8300 cfs -- Therefore, excess capacity
exists in pipe.

•

•

•

•

•

•

Since the capacity has been shown, the only remaining
question is the propriety of a design velocity of 24 fps.
This velocity is high but not unreasonably so for an
intermittent use conduit made of reinforced concrete.
Velocities of much higher than this are used in the spillway
tunnels of Hoover Dam and Glenn Canyon Dam. The only
significant damage that has occurred in those structures was
at the point of a nearly right angle turn taken at maximum
velocity after several days of use. The Corps of Engineers
has said they have numerous projects in California that
exceed 40 fps.

The 4~th Street alternate will not run at capacity for
more than a few hours and contains no sharp turns.

CONCLUSION

For the above reasons, the 40th Street alternate is a
workable solution.

WSG:rnb

5
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Richard Lee, Esq.
Murphy & Posner
1500 Kent Tower
Phoenix, Arizona 85013

Dear Mr. Lee:

Enclosed is a letter which I received from John S. Doyle,
Minority Counsel for Water Resources to the Committee on
Public Works and Transportation, in which he expresses his
views on certain questions pertaining to Reach Four of the
Arizona Canal Diversion Channel.

I am pleased to provide this letter to you and your Task Force
and hope that Mr. Doyle's views will assist you in your efforts
on this matter.

;p:z' 7lJ c 4--.'
John McCain
Member of Congress

cc: Steven Betts, Esq.

JM/aa
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~om"'ittee on tlubHc Rlorh~ anb ;:rnn~portatfon

11.&. ~ou~e of ~epre~tntlJtfbt~

l\oom 21es, l\apllarn .~an .nirr J}ulTblnll

l1lublnglon, I).C. 20515

March 13, 1986
JAMES J. HOWARD, CHAIRMAN

Honorable John McCain
1123 Longworth HOB
Washington, D. C. 20515

Dear Congressman McCain:

't

• f(

•

•

•

•

•

•

This is in response to your request for my views concerning
the authority of the u.s. Army Corps of Engineers to undertake
construction of alternatives to a portion of the Arizona Canal
Diversion Channel ("ACDC") generally known as Reach Four ("Reach
Four"). Gabe Rozsa, Assistant Minority Counsel for Water
Resources, proifided significant assistance in the preparation of
this letter.

My understanding of the situation is as follows.

The overall project for flood control in the Phoenix area was
originally authorized pursuant to Section 204 of the Flood Control~

Act of 1965. That section authorizes construction of a project
for flood protection at Phoenix, Arizona, and vicinity,
substantially in accordance with the recommendations of the Chief
of Engineers in House Document Number 216, Eighty-ninth Congress
("Chief's Report"). The Chief's Report recommended a
comprehensive plan of improvement which included, inter alia,
construction of the ACDC, which was envisioned at the time to
consist of a 2-mile rectangular concrete section and a lO-mile
trapezoidal earthen section with a design capacity ranging from
1,500 to 18,500 cubic feet "per second.

~i977, the plan for the project was modified by the
'Division Engineer, South Pacific Division. The modification

included an additional 4.6 mile extension of the ACDC plus
measures to collect flows from washes intersecting the Arizona
Canal. The project is currently under construction with
approximately 18% of the work on the entire project and 11% of the
ACDC construction complete as of February 1986.

Because of local controversy surrounding Reach Four, the
Mayor of Phoenix has appointed a Task Force to examine a number of
alternatives to the plan developed by the Corps.

You have asked for my thoughts on the Corps' authority to
modify the project to accommodate any alternatives that may be

-.o;__._--..;,..."''--__~._._.._
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proposed and the availability of funding for such modification if
one is approved.

At the outset, let me note that the Corps authorities often
turn on the terminology of project authorization documents rather
than on a particular body of cohesive law. Nonetheless, there.is
a body of law and policy that is relevant to the questions you
have asked.

Ordinarily, Corps water projects are specifically authorized
by the Congress on the basis of a detailed study and report
prepared by the Corps recommending construction of a project.
These reports are routinely submitted to the Congress and are
often printed as House or Senate Documents (see, for example,
House Document No. 216, 89th Congress, First Session for the
Corps' report on the Gila River Basin, New River and Phoenix City
Streams, Arizona, project). The reports are usually quite lengthy
and provide a detailed description of the problems intended to be
addressed, the alternatives considered, the relative costs,
benefits, and environmental consequences of those alternatives and
the Corps recommended plan of improvement. The report is prepared
by the Corps District Engineer in whose district the project would
be situated and is reviewed by the Division Engineer, the Board of
Engineers for Rivers and Harbors and the Chief of Engineers.

If the report is favorable, it undergoes coordination within
the Administration and is submitted to the Congress for
authorization. That authorization is typically in the form of an
omnibus water resources authorization bill which may contain
authorization for scores of water projects. The projects are
usually individually authorized using statutory language calling
for construction "substantially in accordance with the
recommendations of the Chief of Engineers" as contained in the
relevant authorizing document.

It is common for initiation of a project to be delayed until
several years after authorization. The delay may be caused by an
inability to obtain needed funding for the project, but usually
also involves time required to undertake the necessary additional
detailed architectural and engineering design work. During the
design phase of the project, new problems or solutions not fully
considered during the feasibility phase of the project may be

\

discovered. When this is the case, the Corps has interpreted its
authorities as allowing a certain amount of discretion to modify
the project's plan of improvement without having to resubmit the
project for further congressional authorization. Congress has

~generallY concurred with this approach.

While each case is generally decided on its own merits, the
Corps overall policy is to approve changes of a project which are
needed for enginee~ing or construction reasons to produce the
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degr.ee and extent of flood protection intended by the Congress. '

Where proposed modifications emcompass a material change in scope,)

however, the Corps has generally recognized the need to consult

with the Congress and, if necessary, to seek further

duthorization. Examples of the kinds of changes which the Corps

has determined may require congressional consultation include the

addition of project purposes, significant changes in project cost,

scale, features, benefits, or a major reallocation of project

cos ts. ..,--

Turning to the specifics of the Phoenix project, I note that

the Corps has already' redesigned the project, changing in a number

of respects the basic design envisioned at the time of

authorization. One of the changes adopted was the extension and

modification of the ACDC. It is my understanding that the ACDC

changes were proposed by .the City of Phoenix in order to intercept

potential flood waters from areas north of the canal and to allow

for improved recreational development of the canal. These changes

were made under the Corps interpretation of the Chief of

Engineers' discretionary authority and did not involve a request

for further congressional authorization.

.\ .

As to the question of the cost that may be allocated to local

interests, the general policy in the past has been to apply the

same cost-sharing requirements to modifications of on-going

projects as are app~icable to the underlying project •. If, for

example, the project was initiated under what is generally viewed

as "traditional" cost sharing, the costs of a modification to the

project would be subject to the same cost-sharing as the original

project. Because the Phoenix project was initiated subject to

traditional cost sharing, it is my view that the application of

this policy would result in applying that same cost-sharing to any

alterations of the project approved by the Corps. You should be

advised, however, that in their effort to increase the non-Federal

share of project costs, the Corps has been attempting to require

new, higher cost sharing for separable elements of projects which

I -'

. "

•

•

•

•

•

•

As to the specific alternatives which the City of Phoenix is

currently considering~_-I-fl?t~hat they fall into the general

category of additional fea~ to the original design. As such,

the changes could reguire congressional notification and,

possibly, ~rther congresslonal-authorization. A determination of

the need for notification or authorization would ordinarily be

initiated by the Corps after the specific alternatives were

analyzed to determine how they would mesh with the current plan of

improvement. To the extent that the alternatives can be

characterized as-Improve-ments to the aesrqn~hat pro~e--

enhancement of ro ect ur . ut si nificantl increasing

cos s, t e likelihood is increased that the Corps will proceed to

construction without seeking additional congressional

auth6rlzation~

,
"
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have not yet been initiated -- particularly where the separableelement is a modification of the original project. In any event,should congressional authorization be required for implementationof one of the alternatives, the authorizing language could specifythe level of cost sharing that would be required.

As a final note, I would simply add that the Corps is beingfar more cautious about approving project modifications under theChief of Engineers' discretionary authority today than in thepast. This is as a result of pressure from the Office ofManagement and Budget to control increases in project scope andcost. It may also be attributed to a desire, again on the part ofOMS, to impose new cost-sharing requirements by treating projectmodifications as new project elements •

I hope this information is helpful. Please let me know if Ican be of furtner assistance.

Sincerely,

yle
Minority Counsel
Water Resources

JSD/grk
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QUESTIONS lell iac lEBeaU; i'a' ....SENATOR GOLDWATER
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PHOENIX ARIZONA AND VICINITY~ ARIZONA DIVERSION CANAL, ARIZONA

Question. There is a citizen's task force appointed by the Hayor of Phoenix
to study alternatives to Reach Four of the Arizona Canal Diversion Channel.
This project is a feature of the phoenix, Arizona, and vicinity flood control
project. The task force was established in response to strong concerns
expressed by the people of North Phoenix about Reach Four and the disruption
of park land and homes that would result from the construction of an open
channel. The task force haa agreed on an alternate design for the diversion
channel involving the construction of a tunnel to carry water to the Salt
River. This alternative will soon be presented to the City Council of
Phoenix. Is the Corps aware of this alternative proposal by the Phoenix Task
Porce?

Answer. Yes. ~

•

Question. If this alternative to Reach Four is feasible, do you have the
authority to change the Reach rour design and incorporate the changes in the
project?

Answer. The Chief of Engineers has the discret,onary authority to change
project design if the specific alternative is consistent with the intent of
the original Congressional authorization and is the most economical means of
construction.

5-D19 Question. If the design change is possible, would it change the cost sharing
.. requirements under which the project is being built?

Answer. Cost sharing requirements most likely would change, to what degree
depends on the proposal selected.

5-,'0 0

•
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Question. What would be required' for the corps to give this alternative
design an evaluation?

Answer. To evaluate this proposal, the corps would be required to develop a
cost estimate comparison, analyze the design to insure realization of
authorized benefits, and assess environmental impacts.

,
Question. DO you have the flexibility and descretion to change your plan and
adopt an alternative for Reach Four?

Answer. We do, providing the alternative is consistent with the authorization
and does not increase the Federal cost.

Question. Has the corps considered a eHoleO construction tunnel of the type
which is now being constructed in Phoenix for the Papago Freeway?

Answer. To date this type of tunnel has not been considered.
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ARIZONA CANAL DIVERSION CHANNEL
.:- -

incurred either by the
redirecting the flood

alternative' provide comparable
ACDC? Please explain. Would any
Reach 4 lose protection under the

•

•

•

•

16'~~~'BreetlCHlI. Would the 'Mole Tunnel

flood c~ntcol benefits as the Reachf~ ~~st~;
area which would be protected from 0

'Mole Alternative'?

"r"\,~V . The 'mole alternative' woula
tk"". DAI'lSOtc. No, SlC. Street and Dreamytributary drainage areas between 32nd

approximately 3 1/2 miles.

MPl/;~~1.UI" Would there be some liabil ity
d al entities forFederal government or the non-Fe er

waters down to the Salt River?

not control the
Draw, a distance of

\

.~.~

~: DAWSON. The Seeton 221 Agreement provides that the local sponsor
~ould bear any liability. Without an analysis of the specific alternative,
and its impacts on the area, potential liabilities cannot be assessed at thistime.
~~

t:HHl. ~;; COtrCDei. If an alternative to Reach 4 ~ere requested by the City
of Phoenix, and if it was not necessary to seek additional Congressional
authorization, could you estimate what kind of delay this would mean for thecompletion of the Project?

J.V\ 'lU,.y

~t. DAWS~. The Corps cannot estimate the potential delay until they'had
a chance to evaluate the specific alternative which was proposed.

ae"~~~'N1. When will major construction occur on Reaches 3 and 4 of
the ACDC? How much money has been spent to date at the Federal level in
preparation for these reaches?

Ins kOC"..- r~Df1"71"",.,.J
~. BAHSO~ Construction is eehl=;lcci for initiation in June 1988 on

Reach 3 and in December 1989 on Reach 4. Total expenditures" to date for "TheC"p, d"."
Overall project design is about $14.3 million.~~ not separately account
for design costs associated with parts of the overall plan under design. No
construcion has yet been performed on Reaches 3 and 4.

~j

,:.:. ~~'COiI';Hl" If changes Were recommended by the City of Phoenix for
Reach 4 along the lines of a Mole Tunnel, would the Federal and non-Federal
percentages of participation stay the same?

h,~

Iilr DU"Otl. They would almost certainly change, depending on the specificproposal involved.

Z7
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I wonder if you could supply me with information. Have

2 you really made substantial alterations and changed substan-
, I

q
3 ;j tially this whole plan? We need to know that in Arizona very,

II
o

4, very rapidly, or it is going to end up being an additional

5 burden to the recipients out there.

• 6 Mr. Dawson. We will certainly give you that in detail for

7 the record, if we may, Senator.

Senator DeConcini. Thank you.
~ t>QCO'>o\C.'I'\/.. .JAC-PITIOI\l6L CQl.L~IIO"-lS t.

r Mr. Chairman,'these other questions, I think, will be

11 diligence of the Corps, who is here, I will submit them for the•
10 similar. They will require some time to answer. With the

12 record, and ask that they be answered as rapidly as they can

•

•

13

14

15

16

17

be.

Thank you, Mr. Chairman.

Chairman Hatfield. Thank you, Senator. They will be

submitted in our general written questions.
]('!ttJ40IAN ~~~"ILI?FrTION TN SOLJRI5 RII/cfl\ 'B,wITVL.

The Senator from North Dakota, Mr. Burdick.

• 18 Senator Burdick. I would like to report to you that last

19 week I was doing my best to improve relations with our sister

pleased to report that Premier Devine announced on February 12•
~ 20

21

country, Canada. We had a very good meeting up there. I am I
i
! .
,

22 that Saskathewan would proceed with the Rafferty and Alameda

• 23 reservoir structures. I would like to thank you for your

•

24

25

I
/.

support of these projects.

On February 6, 'a meeting was held in my office with the



• Questions Submitted by Senator Dennis DeConcini

Corps of Engineers, FY 87 Budget

February 20, 1986• Overview
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•

•

•

•

1. Of the new starts proposed for funding in FY 87, which
projects are dependent upon the proposed cost-sharing policy
being approved by the Congress?

2. If the proposed cost sharing policy is not authorized, what
will be the impact on the Corps program for 87?

3. The FY 85 Supplemental Appropriations bill appropriated funds
for new Corps projects contingent on the passage of cost-sharing
legislation. If cost-sharing legislation is not enacted, does
the Corps plan to proceed on entering into cost-sharing
agreements with non-Federal entities on a case-by-case basis for
those projects contained in the FY 85 Bill?

4. Have any discussions taken place to date between the Corps
and non-Federal entities mentioned earlier on cost-sharing
agreements?

5. Many small communities and localities have legitimate water
needs or flood control needs but lack a sufficient tax base to
meet cost sharing requirements. What provisions have been made
for waiver of cost sharing requirements when warranted?

6. I note the Administration has requested $3.078 billion for
the Corps Civil Works Program in Fiscal Year 1987. How much
additional capability does the Corps have in Fiscal Year 1987?

7. Do you anticipate any carry-over balances from Fiscal Year
1986? If so, could you estimate how much will be carried over?

Clifton, Arizona

• 1. As you know, the Corps has been studying flood control
alternatives for the Town of Clifton, Arizona. Could you please
provide the Committee with an updated report on the status of
this study and what steps are necessary to move from the study
phase?

• 2. Does the Corps have sufficient funds in its FY 86 budget to
complete the Clifton study? How about the FY 87 budget? If
there are not sufficient funds requested in FY 87, please explain
to the Committee why these funds were not requested.

•

•
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3. It is my understanding that the Corps is studying a
• combination of structural measures and .relocation for the Town of

Clifton. Could these efforts be separated? For example, could
the structural portion calling for a dyke to provide flood
protection for the southern region of the Town be separated from
the relocation effort?

• 4. If 50, does the Corps have authority under the Small Projects
authorization to build a dyke? If not, please explain.

5. What are the estimated costs for construction of a dyke?

•

•

•

6. If the Town of Clifton supported an effort to separate the
relocation from the structural elements, would the Corps be
willing to move forward now on the dyke prior to study
completion?

7. How much flood protection could be provided to the Town of
Clifton with a flood control dyke?

8. Please bring the Committee up to date on the status of
families residing in the area of the proposed relocation. Have
the majority of the people already moved?

9. If a decision was made to move forward on dyke construction,
would it still be necessary to complete the Clifton study?

10. If the Corps can construct the dyke under existing
authority, why has no action been taken to date? Please explain.

• 11. Does the Corps have sufficient funding under Small Projects
to undertake the dyke work in FY 86-FY 87?

Arizona Canal Diversion Channel

• 1. As you know, the City of Phoenix has appointed a Citizens
Task Force Committee to evaluate Reach 4 of the ACDC and
recommend possible alternatives. If the City of Phoenix were to
undertake a feasibility study on an alternative known as "The
Mole Tunnel", could the Corps review that study to determine
whether or not the costs and benefits were accurate?•

•

•

2. What is the Corps policy regarding changes in design and
construction on projects already authorized and underway which
would result in a cost-savings to the Federal government? Have
there been cases where once a project was authorized, the design
and scope of a project changed, reducing costs, and the Corps was
able to make the changes without seeking additional authorization
from the Congress? . Please explain.

3. If possible, could you provide the Committee with an analysis
of a study on cost alternatives to Reach 4 of the ACDC prepared
by Laventhol and Horwath?
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4. Would the "Mole Tunnel Alternative" provide comparable flood
control benefits as the Reach 4 of the ACDC? Please explain.
Would any area which would be protected from floods by Reach 4
lose protection under the "Mole Alternative"?

5. Would there be some liablity incurred either by the Federal
government or the non-Federal entities for redirecting the flood
waters down to the Salt River?

6. If an alternative to Reach 4 were requested by the City of
Phoenix, and if it was not necessary to seek additional
Congressional authorization, could you estimate what kind of
delay this would mean for the completion of the Project?

7. When will major construction occur on Reaches 3 and 4 of the
ACDC? How much money has been spent to date at the Federal level
in preparation for these reaches?

8. If changes were recommended by the City of Phoenix for Reach
4 along the lines of a Mole Tunnel, would the Federal and
non-Federal percentages of participation stay the same?

Rillito River

• 1. Last year I was informed that
would be completed by September,
now been slipped to June, 1986.
for this slippage?

the Rillito River interim study
1985. That completion date has
Could you tell me the reasons

•

•

•

•

•

2. In your July, 1985 draft Rillito Report you expressed that
there was an identifiable federal interest in participating in
the construction of a comprehensive bank stabilization and
recreation system along the Rillito River. Indications are that
your final report may call for a much smaller federal
participation. Since your draft findings had been shared with
Pima County and the other interested parties, those entities
proceeded in good faith with their planning and construction
process. Have you indeed now altered the position that you took
in July 1985 on the Rillito River project and if so, why?

3. Based upon the belief that the County had reached an
understanding with the Corps on the Rillito River project, Pima
County began work in 1985 on a portion of the project assuming
the costs for that work would be considered part of the
non-federal contribution and would not affect the overall
cost-benefit calculations. I am now informed that you are
considering denying Pima County any credit for the work initiated
in 1985. Can you explain this reversal which, if implemented,
will have the effect of penalizing Pima County for proceeding
with essential flood repair and flood hazard mitigation work?
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<:rH DISTRICT. ARIZONA
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iIIasbington. i9~ 20515

March 27, 1986

WASHINGTON OFFICE:
2465 RAYBURN BUILDING

WASHINGTON. DC 20515
(202) 225-3381

DISTRICT OFFICE:
8900 E. CAMELBACK ROAO

SCOTTSDALE. AZ 85251
(802) 241-2BOI

•

•

•

•

Ms. Kern Clark
Kemberly Clark, Ltd.
3737 N. 7th Street
Suite *105
Phoenix, AZ. 85014

Dear Ms. Clark,

Thank you for your letter of February 25, 1986 in which make
reference to questions you would like to be considered by the
u. S. Army Corps of Engineers regarding the Reach Four por­
tion of the ACDC.

Enclosed is a copy of the questions asked of General Palladino
during his appearance before the Energy and Water Development
Subcommittee, of which I am a member. General Palladino indi­
cated that the new cost-benefit ratio analysis for Reach Four
that I requested will be finished in September of this year.

I am satisfied that the Corps will consider every cost-effective
means which provides the level of flood control as the original
design. That commitment will be forthcoming to my Office in
writing. As soon as I hear from the Corps of Engineers, I will
once again be in contact with you.

With every good wish,I.
Sincerely,

~~
Eldon Rudd

• Member of Congress

ER:dd

Enclosure - (1)

•

•
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ARIZONA CANAL DIVERSION CHANNEL

Mr. RUDD. Thank you. The beautiful City of Phoenix, Arizona­
and you had a photograph of that a moment ago on the wall-we
have an issue that has become very emotional there. I know you
are acquainted with just how emotional it is. It has to do with flood
control.

We discovered that it is necessary-in the 1972, 1982 and 1983
flooding that took place there-in that area of Arizona and the
flooding that has taken place since. We have provided some good
flood control measures. The last flood control measure that has
been agreed to by every city council that I know of, and by all the
people involved, has to do with the ACne area, and the emotions
have been extremely high over the 40th Street area, which isn't a
very long area but it has brought about a lot of high feeling be­
cause of the hotels, resort areas that are built around this particu­
lar area, and expensive homes, this sort of thing, claiming that the
channel is going to be ugly and lower property values. We know
flood control is absolutely necessary in the area. The Phoenix task
force recently indicated to me verbally that they were considering
the use of a mole, something like that, tunneling under 40th
Street, through that whole area, to provide a tunnel which would

~:;:.; handle the runoff. Have you ever considered one as a way to solve
the problem?

General PALLADINO. Sir, in looking at the project, we do consider
a variety of construction techniques which will provide the most ec­
onomical solution. On this particular issue, we did not initially con­
sider the use of a mole as a solution because it is relatively
straightforward to use an open cut, the current method of construc-
tion. •

Mr. RUDD. Did you not consider it because of the enormous costs?
General PALLADINO. Our engineering judgment leads us to be­

lieve a solution of that type would be considerably more expensive
and not cost<ompetitive with the method contemplated.

Mr. RUDD. In a superflood, would the tunneling effect even
handle that, or could you have enough control over it? Does that
mean you would have to build a tunnel a mile in diameter? Is that
a consideration that would have to be taken for an alternative reso­
lution of the problem?

General PALLADINo. That is clearly an issue that has to be con­
sidered. sir.

Mr. RUDC. If such a clearly different solution were to be decided
on, would that require additional congressional authorization? Or
could you act under the authorization? -.

General PALLADINO. Sir, it may require additional authorization
depending upon the specifics.

Mr. RUDD. On a clearly different design?
General PALLADINO. Depending how it would address the purpose

and other factors associated with the authorization.
Mr. RUDD. What is the design you have settled on now?
General PALLADINO. Sir, the current design, speaking specifically

of that reach, would involve an open cut. In some areas, it is cov­
ered. So it would be a channel constructed through an open cut
and later covered along critical portions.
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Mr. RUDD. Are you in a position to consider a change in the

design logically and reasonably, in view of the fact that a drastical­

ly changed design would require possible reauthorization, a long

time for economic impact statements, and that sort of thing?

Would you be in a position to change that design? I say that with·

out asking whether or not you would recommend it. You are going

to do whatever the decision is that you do. I understand that. Are

these factors important enough that you would recommend chang-

ing the design drastically? .

General PALLADINO. Sir, we are always, of course, open to ideas

which would result in improvements. In the fi'Jal analysis, our cri-

teria is focused on least cost solutions. .

Mr. RUDD. I think in line with what Chairman Bevill discussed

on this particular project. we can expect all of the answers to it in

September. Is that right?
General PALLADINo. That is correct, sir.

Mr. RUDD. I certainly thank you, General. Thank you for being

here. I appreciate your cooperation. Thank you, Mr. Chairman.

Mr. BEVILL. The Chair recognizes Mr. Watkins.

Mr. WATKINS. I don't think Mr. Myers has spoken.

Mr. MYERS. I have questions for the record from other Members.

Representative Lagomarsino has some questions which we would

like you to supply the answers for the record.

General PALLADINO. Yes, sir.

Questions Submitted by Congressman Lagomarsino

Qzustion. What ia the cost to complete the reconnaissance study for the Santa

Barbara County Beach Erosion study?

Answer. The cost to complete the reconnaissance phase of the study is $149.000•

Question. How soon could the study be completed?

Answer. It could be completed nine months following receipt of funds.

SANTA BARBARA HAlUlOJl

Question. Wbat would be the cost to complete the reconnaissance study for Santa

Barbara Harbor?
Answer. The cost to complete the reconnaissance phase of the study is $220,000.

INTERNA TIONAL ACI"IVITIES

Mr. -WATKINS. Mr. Chairman, I think you. Mr. Rudd and Mr.

Fazio did an excellent job in discussing the South Pacific Division.

General. I am concerned. are you doing any work in Mexico or

other foreign areas?
General PAllADINO. No, sir.

Mr. WATKINS. Do you have any people that go into Mexico?

General PALLADINo. No, sir.

Mr. WATKINS. Any area like Panama or outer regions of the con-

tinental United States?
.

General PALLADINO. No, sir, we do not.

Mr. WATKINS. None whatsoever?

General PALLADINO. None v.,·hatsoever.
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