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Su~ect: ENG - Engineering Report - Signal Butte
Floodway, Buckhorn Mesa Watershed, Arizona

Date:
February 6, 1986

To: Ralph M. Arringto , State Conservation Engineer,
SCS, Phoenix Arizona

File Code:

.
We have reviewed the subject engineering report and find it technically
acceptable. Should the repair follow the procedure recommended in alternative
Z.c., the precaution noted in Paul Manville's letter of this date will need to
be considered.

Several editorial comments are noted below. These should be corrected prior
to final distribution of the report.

Page 3. - Item C.15. references, Attach. "A". Thi~ attachment as well as
others need to be identified.

Page 6. - Add the word "during" between "inlets" and "the storms" in the first
sentence of item 5 at top of page.

We suggest deleting the first sentence under item B. and renumbering the sub­
item accordingly.

Item A.1., first sentence, delete "at this time."

k/~ .... -r?~ ,g ~7/~,()./ c( '/'7'-;;-
DONALD E. WALLIN
Acting Head, Engineering Staf

cc:
Verne Bathurst, State Conservationist,

SCS, Phoenix, Arizona
Paul J. Manville, civil Engineer, WNTC

Corrections have been made on the report.
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I have reviewed the report and concur in the findings and the conclusions
presented. However, Alternative 2.c. of the recommendations suggest that
lowering the inverts of the side inlets to the same elevation as the lowest
point of the washes would result in a stable channel. Care should be taken,
if this alternative is followed, to assure that stability of the side channel
will be achieved and that headcutting upstream of the inlet will not occur.
The side inlet design should be researched to determine the considerations
that the designers had given to the side channel stability in setting the
inlet crest elevations.

U
PAUL J. MO LLE
Civil Engineer

cc:
Donald E. Wallin, Acting Head, Engineering Staff, WNTC
Verne Bathurst, State Conservationist,

SCS, Phoenix, Arizona



u.s. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

PHOENIX, ARIZONA
SEPTEMBER 19, 1985

ABSTRACT OF ENGINEERING REPORT

General Description of Problem: Ponding of flood water occurs outside of
flood channel on land not covered by land-rights.

Locations: Signal Butte Floodway of Buckhorn Mesa Watershed, Maricopa County,
Ari zona.

Type of Facility: Earth channel

Job Class: Class VII (NEH 501)

Date of Installation: 1983 and 1984

Within a reach of 8,000 of earthen channel, 15 side inlets were designed and
constructed. These inlets were at locations of existing water courses
(washes), however, the invert elevations of some of these inlets were above
the natural ground elevations by 1 to 5 feet.

At some of the inlets, the ponded water extends outside of the existing rights
-of-way 1imits.

The area where ponding occurs, were designed as sediment traps and were to be
cleaned under the provisions of the O&M Agreement.

The project was planned, designed, and was build as planned. There were no
major changes in the works of improvement to be installed from the planned
phase to the "as-built" phase.

The project has functioned twice since being installed. The Sponsors are not
pleased with the performance of the side inlets and wish a design change in
lieu of obtaining the necessary land-rights. The Sponsor wish that the design
be changed to allow the sediment from the side-inlet to enter the floodway and
that no ponding to occur outside of existing right of way.

In viewing the project in retrospect, the Service in Arizona should exercise
greater care and concern in the use of Land-Right Work Maps. The committee
does not view the need to revise any existing policy or criteria.

•

Problem Category: Land Rights

Practice Standard: 404
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Site Name: Buckhorn

State: Ari zona



• u.s. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

PHOENIX~ ARIZONA
SEPTEMBER 19~ 1985

ENGINEERING INVESTIGATION REPORT

PROJECT: Buckhorn Mesa Watershed

LOCATION: Phoenix, Arizona, Maricopa and Pinal Counties

SITE NO.: Signal Butte Floodway (Sta. 10+00 to 90+00)

APPROPRIATION: PL-566 (08)

Authority: The State Conservationist, Verne M. Bathurst appointed an
investigating committee for the purpose to study the side inlets. The letter
of appointment was dated August 2, 1985.

•
COlllllittee: The following personnel were appointed to serve on the committee:

Harold Honeyfield, Assistant State Conservation Engineer,
Davis, California, to act as Chairman

Frank Wilimek, Assistant State Administrative Officer,
Phoenix, Arizona, Member

THE PROBLEMS

•

The Signal Butte Floodway Channel includes 8000 feet of earthen channel to convey
water from the principal spillway of a floodwater retarding structure and to
collect overland flow upstream of the channel and to convey the flow into the
channel at 15 locations along the 1.5 miles of length.

These 15 side inlets were located at points of existing washes (water courses);
however, the inlet inverts were above the lowest elevations of the washes;
thereby creating a sediment trap and/or pond of water. Some of these ponds
extend outside of existing rights-of-way limits. The sponsors had been advised
by SCS to obtain additional flowage rights-of-way, and they commenced to acquire
these rights. The data provided to the sponsors was grossly in error. When the
error was discovered, the sponsors terminated their efforts to acquire necessary
1andri ghts.

This project has been constructed without adequate land rights; and now the
performance of the constructed project is being questioned •
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• A.

INVESTI GATION

The committee met during the week of September 16-20, 1985.

1. On September 16, the committee interviewed:

a. Verne M.Bathurst, State Conservationist
b. Ralph M. Arrington, State Conservation Engineer
c. Donald E. Paulus, Design Engineer
d. Tom S. Jayo, Project Engineer

2. On September 17, a field trip was made to the sites.

4. On September 18 and 19, an in-depth review was made of the enginep.ring
files, the contract documents, and the correspondence file •

','

•

3.

5.

On September 18, the following personnel were interviewed at the
Maricopa Flood Control District (FCD) Office:

a. Stan Smith, Deputy Chief Engineer
b. Earl Ki rby , Deputy Chief Construction &Operation
c. Dick McNamara, Property Acq. Manager
d. Dave Johnson, Chief Hydrologist
e. Cora Fernandez, Project Engineer
f. R.W. Shobe, Project Engineer

On September 18, a storm occurred over the project site. The storm was
of sufficient intensity to produce runoff that caused the washes to flow
and thus created ponds upstream of some of the side inlets.

6. On September 19, the committee conducted an exist conference with Wayne
Killgore, ASTC(WR), and the State Conservation Engineer.

B. The following documents were made available to the committee:

1. Buckhorn Mesa Watershed - Work Plan, January 1963.

2. Buckhorn Mesa Watershed - Supplemental Work Plan, June 1976.

3. Buckhorn Mesa EIS, June 1976.

4. Preliminary Design Report, by Lou Burton, September 13, 1978.

5. Final Design Report, by Arnold Kallestad, December 1980.

6. Construction Drawings, dated March 1983.

7. Land-Rights Work Map only sheet 1 of the 18 sheets; dated March 1978.

8. FeD's Land-Rights Map; prepared by A&E firm,Dibble, dated 11-2-79.

• 9• SCS, As-Built "red-line" drawings.
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• C. A chronological listing of events:

Event Date

-,.

•

•

1. Land-Rights Work Map prepared by SCS 3/78
2. Preliminary design~ plan & profile of channel 5/78
3. FCD prepared Land-Rights Map (work done by A&E) 11/2/79

(no flowage easements)
4. Final design report (see attached) 12/80
5. SCS informed FCD about additional flowage rights by 1/9/82

letter and attachments
6. FCD said they were proceeding with flowage rts. acquisition 4/6/82
7. FCD signed form SCS-AS-78 4/25/83
8. FCD signed O&M Agreement 5/23/83
9. FCD signed construction drawings, as "approved" 5/25/83

10. STC & SCE approve Land-Rights Map (#3 above, not SCS 6/23/83
Land-Rights Work Maps)

11. Construction commenced 11/9/83
12. A storm occurred, producing significant runoff causing 7/14/84

all washes to flow
13. Construction completed 9/14/84
14. Project released to FCD for O&M
15. See attachment "All FCDls memo listing their summary of events

D. Interviews of Personnel:

1. Ralph Arrington, SCE. Outlined the history of the project, made film
available, introduced personnel who were involved, and provided
assistance as was needed.

He presented the nature of the problem and some alternatives being
studied that may solve the problem.

2. Tom Jayo, P.E. and G.R., Tom stated that the project was constructed as
set forth on the construction drawings.

It was his understanding that the low areas upstream of the inlets were
"designed sediment traps" and were not to be filled.

There was a need to construct a V-ditch adjacent to the R/W fence to
drain low areas to the location of side inlets.

3. Don Paulus, D.E. Provided the committee with the design files and
assisted the committee in locating key information. He had made a study
of the flow pattern and acreage covered by flood water for each inlet
after the July storm.

4. Stan Smith, FCD

a. The Sponsors were not pleased with the performance of the side
inlets, in that large areas of land are flooded upstream of the
inlets during and after storm events, and that areas of undrained
water will cause health concerns.
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b. The rights-of-way requirements as needed were revised three (3)
times by SCS and thus FCD has terminated the acquisition of
additional flowage land-rights until final decisions are made.

E. Summary of Facts

1. The Land-Rights Work Maps prepared on 3/78 could not be located, except
for sheet 1 which did not reflect the signature of the STC, as per par.
501.42 (390-V NWSH).

a. Sheet 2 thru 19 were located by the FCD on September 19, however,
no additional flowage limits were shown on these maps.

2. The Final Design Report, December 1980, states:
",

a. "Because of land-rights considerations an effort was made in the
final design to keep the alignment and layout within the proposed
rights-of-way. It does appear however, that additional flowage
easements may be needed at the locations of the side inlets to the
earth channel".

b. IISediment traps installed at the side inlets to the earth channel
will remove all of the bedload carried by the overland flow".

• 3.

c. "Cleaning the sediment traps will be a maintenance item for the
Flood Control District" •

The 1-9-82 notification to the FCD for additional flowage easements
required were grossly in error as the area shown was for land below
elevation 1693.5. Please note that the invert elevation for the side
inlet, are at elevation 1697. With approximately 1.0 depth of flow, the
high water line for the inlets is at elevation 1698. The top of the
dike is at elevation 1699 to 1700.

•

4. The sponsor, FCD, was aware of the design concepts of the needed
sediment traps upstream of the side inlets and so concurred in the
signing of the construction drawings.

5. Construction of the project was allowed to commence without adequate
land rights. This was acknowledged by SCS and FCD.

6. The FCD has terminated all additional land acquisition until the
problems associated with side inlets can be resolved.

7. The floodway channel was designed to collect sediment in traps upstream
of inlets, and for maintenance to remove sediment from the traps. The
system was constructed as designed, and the system has functioned as
designed.

8. The sponsors, FCD, are not NOT pleased with the project because the
performance proves that additional flowage rights-of-way are required,
and ponding creates a health concern •
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• 9• Hydraulic computations for the final water surface profile elevations
for the designed channel could not be located.

10. The sponsors now state that they would prefer to remove sediment from
inside the channel even though the flood channel was not designed for
this method of maintenance. The question of ramps to enter for
maintenance has been discussed.

11. The existing O&M plan states:

"Sed imentat i on II

"Inspect the floodway annually and after significant flows to determine
sediment accumulations from side drainage ann remove sediment to

'" designed grade".

12. The O&Msection as written in the Work Plan Supplement states, liThe
perservation, maintenance, and replacement costs is estimated to be
$44,800 annually for outlets and floodways.

•
13. On September 18, 1985, there was a storm event that covered the area of

the site. The storm created sufficient runoff that caused flows in the
washes. Some of the runoff was ponded in low area outside of the R/W
and some flows were great enough to flow through the side inlets and
into the floodway. At some of these inlets there were sediment deposits
in the floodway channel •

14. Costs:

a. The costs fo land-rights as shown in the Work Plan Supplement was
estimated to be $668,400 for Signal Butte Floodway which includes
$384,000 for rights-of-way, $262,000 to relocate roads, $2,200 for
relocation of telephone lines, and $18,000 for legal fees and
surveys.

b. The costs for construction as shown in the Work Plan Supplement was
estimated to be $4,002,300; with no contribution from other funds.

c. The actual cost of construction as shown on form SCS-ENG-547 is
$2,434,807.06, of which $34,460.93 was local costs for land-right
encumbrances.

EVALAUTION

A. Evaluation of Basic Data

1. The Land-Rights Work Maps as proposed by SCS in March of 1978, did not
reflect the need for any easements over adjacent land for the purpose of
flooding, empoundment or flowage.

•
2. SCS provided the Sponsor with incorrect data on January 9, 1982, as to

the 1and coverage requi red for· easements. Thi s caused the Sponsor to
commence with condemnation proceedings in court that later needed to be
changed, and caused them embarrassment.

-6-
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•

•

3. It appears that the content of the design report was never reviewed in
depth with the Sponsor. If so, the need for additional land-rights
would have surfaced in sufficient detail to discover the erroneous data
given on January 9, 1982.

4. ses awarded a construction contract without sufficient land-rights. ses
did not do an adequate job of checking and reviewing land-rights
documents.

5. The performance of the floodway channel and the side inlets during the
storms provided the basis to re-think the design assumptions and the
maintenance requirements.

B. Summary of Possible Causes

a. SCS provided the Sponsors with incorrect data.
b. The Sponsor chose to terminate the purchase of land-rights.
c. ses did not provide an adequate check or review of land-rights

before awarding of the contract.

CONCLUSIONS

A. The Conclusions of the Study Are:

1. There is no engineering deficiency. The project was designed as
planned, the design was concurred in by the Sponsor; the project was
constructed as designed.

2. The plan, the designs, and the construction all provided that sediment
traps were to be upstream of the inlets and that the Sponsors were to
remove the sediment from the traps.

3. The Sponsors are requesting a design change and a modification to the
constructed work in order to reduce their obligations to obtain the
necessary land-rights. Should a modification be considered, then the
need for additional ramps must be discussed.

4. The committee believes shortcomings have been committed by both the
sponsor and seSe

RECOMMENDATIONS

A. The Following Alternatives May be Considered

1. Alternative 1: Obtain land-rights; this alternative would be for the
Sponsors to obtain the needed land-rights for the existing system:
The estimated acres and costs are:

9.25 ac @ $10,500 = $97,125
7.81 ac @ $1,575 = $12,300

17.06 ac Total = $109,425

The 9.25 acres @ $10,500 is for land that would be permanently damaged
or used for ponding of water and/or sediment.
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• The 9.25 acres @$10,500 is for land that would be permanently damaged
or used for ponding of water and/or sediment.

The 7.81 acres @ $1,575 is for land not used nor disturbed, it is only
needed to "block-out" legal land descriptions.

2. Alternative 2: A design change; this alternative would require the
construction of features that would drain the ponded water into the
floodway. There may be several design layouts that would provide a
solution, such as:
a. Construct a channel along the R/W fence and collect the flood water

and drain to a selected location for discharging into the floodway.

b. Construction pipe drop inlets at the washes that require draining.

c. Modify the present side inlets, by lowering the inverts to the same
elevations as the lowest points of the washes.

• 3.

However, any design layout must assure that the new inlets do not become
outlets during high flows of the floodway, and that the new channel
hydraulics account for reduced capacity due to sediment deposition.

Alternative 3: Combination of Alternative 1 and 2; of the 15 side
inlets, 6 are satisfactory, 6 sites can be reworked by placing "fill"
upstream of the inlet to the invert elevation; and 3 sites needed both
fill and flowage rights.

a. This would require temporary construction easements at 9 sites; and
temporary flowage rights at 11 sites, and flooding (temporary
impoundment) rights at 3si tes.

b. This alternative would require a construction change at 3 sites~ to
provide for drainage of ponded water.

c. This would require new water surface profiles to provide for
bulking of water due to sediment.

•

B. The O&M Plan should be re-written so that each party has a clear
understanding of performance and maintenance.

~£~
HarD1dR. Honeyfi-:,;"'l1ai""a;;

ZJ;K/~
Frank Wilimek
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APPENDIX A

• SrDE - rNLETDATA

AS- sIr sIr L sIr sIr ELEV. TOP OF W. s.
STA BurLT I Q W rNV. w.s. WASH DIKE-RT Q 'Ot Q 'bO

NO. C.F.S. FT. ELEV. ELEV. ELEV. C.F.S. fLEV.

10+10 1698 160 93.6
12+60 12+45 1 17 5 1696 1697.1 95 1698 177 93.6
16+40 16+35 2 36 10 1696 1697.1 93 1698 213 93.5
20+40 20+19 3 107 30 1696 1697.1 95 1699 320 93.5

25+90 25+62 4 50 30 1696 1696.66 94 1699 370 93.5
33+40 33+24 5 70 25 1697 1697.93 96 1700 440 93.3
37+80 37+20 6 70 25 1697 1697. 93 96 1700 510 93.3
41+90 41+85 7 17 15 1696 1696.36 94 1700 527 93.2

44+20 44+74 8 17 10* 1697 1697.67 97 1700 544 93.2
49+20 49+14 9 16 10 1697 1697.64 98 1700 560 93.0_.-
53+10 53+18 10 25 25 1697 1697.47 97 1700 585 93.0
60+70 60+89 11 12 20 1697 1697.33 96 1700 597 92.8

66+80 66+59 12 23 20 1696 1696.52 94 1700 620 92.7
73+60 73+56 13 319 50 1697 1696.6 97 1700 939 92.6
82+10 82+09 14 98 15 1695 1696.6 94 1698 1037 92.4

. 87+60 87+70 15 98 15 1695 1696.6 95 1698 1135 92.2

-90+00 1698 1135 92.1

* Construction Mod. changed 10' to 25'

sIr I = side inlet number as shown on drawing
sIr Q" flow into s ide inlet
LW .. length of weir of side inlet
S~r-+MV. • elevation of side inlet
sIr w.w. • elevation of water surface in side inlet
Q100 • lOO-yr. flow in floodway channel
W.S. Q,.o .. Water surface profile elevation of Q in floodway channel

•



APPENDIX B

• MEMO TO: D. E. Sagramoso
Stanley L. Smith, Jr.

VIA: Nick Karan
Ed Opstein

FROM: Cora Fernandez

SUBJECT: Signal Butte Floodway

The following is a summary of events that led to the present situation at
Signal Butte Floodway:

1. The Watershed Work Plan was approved and signed by the Board of Directors
of the Flood Control District in a Resolution dated February 25, 1963.

The Work Plan included the alignment of the floodway which runs along the
Salt River transmission lines. The alignment was not feasible because it
traverses all private parcels diagonally which would result in a greater
amount of severance damages.

2. February 11, 1976 - The Work Plan alignment was too costly so the District
requested SCS to investigate other alternate alignments.

3. 1977-1978 - During 1977 and the first half of 1978, SCS performed various
investigations, field trips and technical studies. The alternate which
seemed the most viable was Alternate No.3. This alignment is north of
Brown Road and runs parallel to it to a point where the channel heads to a
northwesterly direction, then changes to a southwesterly course to connect
with Spook Hill Dam.

4. March 1, 1978 - The SCS sent a letter to the District stating they had
completed their study of the alternatives. They concluded that
Alternative 3 was the most economical alignment. SCS then proceeded with
the design of that alternative.

April 1978 - The District had Dibble & Associates survey the right-of-way
based on the new work plan furnished by SCS.

June 4, 1979 - The Board of Directors authorized the District to start
right-of-way acquisitions.

February 29, 1980 - Dibble & Associates started topographic surveys to
locate upstream washes for ~se in the design of side inlets and vegetative
outlets. The results of the survey were submitted to SCS.

~ugust 21, 1980 - The District received from SCS plans and profiles of
five vegetative outlets that would not operate within the right-of-way
unless an outlet channel were constructed outside the right-of-way to
connect with existing washes. Additional survey and construction
easement were provided by the District.

5.

f>.

r 7.
t'"
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•
Memo to D. E. Sagramoso
Page Two

9. January 22 1 1982 - SCS advised the District that flood ease.ents were
needed upstream of the channel. The area to be acquired was red-lined in
the preliminary plans.

According to SCSI the side inlets were designed to prevent high velocities
and subsequent erosion of the rock riprap protection on the upstream side.
As a result, the backwater would extend beyond the current right-of-way
limits at some locations.

10. April 6, 1982 - The District notified SCS they were proceeding with the
acquisition of the flood easements defined by SCS.

:11. January 15, 1984 - SCS informed the District in a letter dated
January 11 1 1984 that construction staking operations revealed the need
for additio/nal rights-of-way (1.77 acres) to collect offsite flows and
direct them to a major channel inlet.

13. July 17-18 1 1984 - Local flooding occurred in some areas in Eastern
Maricopa County as a result of runoff from an intense rainstorm in the
area. Widespread ponding developed around the inlets and extended beyond
the flowage easements acquired by the District at the earth channel
section. This was due to the fact that the inverts of the side inlets
were built higher than the inverts of existing washes. The water has to
build up to the invert of the inlet in order to drain into the floodway.

•
12. Construction of the project started in October l 1983. During that period l

problems with the inlet became physically apparent. Additional solutions
were offe~ed to SCS.

•

14. August 3, 1984 - SCS and District personnel made a field trip to the
project to look at the ponding problem. SCS agreed to analyze the
District's concerns and look for solutions.

15. April 2, 1985 - The District received a letter from SCS dated 04/01/85,
and a report of the results of their analysis. The options were:
a. Lowering the ponded side inlets.
b. Install outlet pipes to drain standing water.

A cost comparison was included. Both options require additional flowage
easements ".... , , .' .....

16. April 24, 1985 - A meeting was held between the personnel of SCS and the
District to discuss the problem. The options proposed were not acceptable
to the District. Both parties have agreed to give the matter further
consideration.

Cora G. Fernandez
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Photo

Photo

Number No.1 - 'View of~Channel
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Number No. 2 - Upstream of Inlet
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Photo Number 3 Grouted Rock Side-inlet

Photo Number 4 - Sediment trap
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Photo Number 5 - Sideinlet - sediment full

Photo Number 6 - Sediment in Channel




