SPOOKHILL
OUTLET DESIGN

Revised: September 1992



APACHE JUNCTION GILBERT WATERSHED
WATERSHED PROTECTION AND FLOOD PREVENTION PROJECT
MARICOPA COUNTY ARIZONA

SPOOKHILL OUTLET DESIGN

REVISED: 6-17-92

REVISED: SEPTEMBER 1992

-~




; PAGE
- 1. DESCRIPTION OF JOB

2. DESIGN OBJECTIVE

3. BASIS FOR DESIGN

4. DISCUSSION
4.1- Hydrology
4.2— Survey
4.3- Location and Layout
4.4- Geology

5. HYDRAULICS AND SEDIMENT TRANSPORT BNALYSIS

5.1— Channel Design
5.1.1- Engineering Methods
5.1.2— Channel Alternatives
5.1.3— Final Design

5.2— Sediment Basin Analysis
5.2.1- Sediment Analysis
\ . .
. 5.2.2— Hydraulic Analysis

5.3— Sediment Basin Outlet Analysis

6. STRUCTURAL DESIGN

7. O&M ROAD DESIGN

8. ENVIROMENTAL CONSIDERATIONS

9, CONSTRUCTION DRAWINGS

10. SPECIFICATIONS

11. COST ESTIMATE

12. CONSTRUCTION SCHEDULE

“13. OPERATION AND MAINTENANCE .~ "

@

14. CONSTRUCTION REVIEW




‘ APPENDIXES

appendix A
A.1- SCs Soil Test information
A.2- Geologic Evaluation Report
A.3— Topographic survey Map and SCS Field survey Information
A.4— Letter of Land Dedication

appendix B
B.1— HEC-2 Model Alternative No. 1
B.2— HEC-2 Model Alternative No. 2
B.3— HEC-2 Model Alternative No. 3
B.4— HEC-2 Model Alternative No. 4
B.5— Sediment Transport Information
B.6— HEC-1 Model Sediment Basin
B.7— HEC-2 Model sediment Basin outlet
B.8— HEC-2 Model Final Design

Appendix C
channel Retaining Wall
Typical section




1. DISCRIPTION OF JOB

spookhill outlet Channel and sediment Basin project is located in the East
Maricopa County area. It is part of the Buckhorn-Mesa Watershed project.
The Buckhorn-Mesa structures control a watershed area of approximately

42 square miles north of the study area, and are designed for a 100-year
event.

The Spookhill outlet structure is constructed to convey flows from the
Spookhill dam into the salt River. The outlet is an earth channel at this
time. The outlet intercepts the Bush Highway through a Concrete Box
culvert which recently was improved (from 2 Boxes to 4 Boxes) to carry the
required capacity flow. The conveyed flow deposites its sediments into an
existing basin at the end of the channel, prior to reaching the salt River
in the vicinity of the Granite Reef dam.

The design limits for this project start at the north end of Bush Highway
concrete Box Culvert, and end at the oulet of the sediment basin to the
salt River Project.

2. DESIGN OBJECTIVE

The objective of this project is to design a new channel from the Bush
Highway, northwest to the existing sediment basin and into the salt River,
upstream of the Granite Reef Dam.

3. BASIS FOR DESIGN

1. The ScS collected material handbook.

2. Engineering Design standards, Far West States, June 1979.
3. Design of oOpen Channels, TR-25, October 1977.

4. HEC-2, Water surface Profiles, september 1990.°

5. HEC-1, Flood Hydrology Package, September 1981.

6. Drainage Design Manual for Maricopa County, Volume II, Hydraulics,
1091,

7. Hydraulic carts for the selection of Highway Culverts, HEC-5, December
1965.

i : September:1992: .
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' 4. DISCUSSION

4.1- Hydrology

The hydrology for the Spookhill outlet was completed by the soil
Conservation Service (SCS) in 1975 and used to design the Spookhill
Floodway. Since the hydrology has been approved, there have been minor
changes in scs's hydrologic procedures. The first known change in the
hydrology procedures is a change to the Att-Kin versus the Improved
coefficient method of routing in the TR-20 program. The second change is
the time increment for the type II, 24-hour storm from 0.50 hours to 0.25
hours. These changes might tend to increase the peaks to some extent, but
they should not be significant. There was no need to re-evaluate the
hydrology for the outlet design. sCS recommended that the 1975 hydrology
be used to design the floodway outlet. The discharges could be increased
about 10% to account for possible increase in computed peak flows.

In the July 24, 1990, meeting between Flood Control District of Maricopa

county (FCD) and SCS representatives, the above decision was agreed to and
the proposed flow discharge for Bush Highway Culvert was set for 2650 cfs.
In this study, the 2650 cfs is used to design the proposed outlet channel.

‘ 4.2— Survey

The proposed channel plan and profile design is based on the field survey
information which was conducted by the sCs personnel during 1990. The 1990
survey covers the topo information from the old Bush Highway, all the way
north along the existing dike to the salt River. The survey topo uses the
centerline of the channel dike as the survey centerline and provides cross
section stationing and topographic profiles for approximately each

100 feet. The scs field survey information is used to develop a
topographic one foot contour map for the site. The topographic map is used
to do the hydraulic and hydrology design of the channel outlet and sediment
basin. Appendix A provides a copy of the topographic map developed for the
study.

4.3- Location and Layout

The location and layout are along the existing channel and sediment basin,
in accordance with the as-built survey drawings and the spookhill Floodway
1977 design, by the U.S. Department of Agriculture Soil conservation
Service.

‘ ..spookhill outlet Channel and Sediment Basin™ L. September 119927
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. 4.4— Geology

In 1975 and 1976, the SCS Geologist prepared a preliminary geologic
investigation report for the site. According to the report, ten hand
borings and examinations of exposed rock were made. The selected boring
sites are located within the channel and sediment basin area between the
spookhill Dam and the Ssalt River. The average annual deposition of bedload
in the outlet channel was estimated to be 0.1 ac-ft. The geological
analysis indicate that the sediment materials would be moved through the
channel by the 1l0-year event. A copy of the report and the soils test
analysis is available in Appendix A.

5. HYDRAULICS AND SEDIMENT TRANSPORT ANALYSIS

5.1- Channel Design:
5.1.1- Engineering Methods:

standard hydraulic methods were used to determine different alternative

solutions for the proposed channel. cross-sections for the water surface

profiles were selected from the survey by SCS. Using the SCs survey

information, the FCD developed a topographic map with 1' contour intervals,
. which is used for a base map and plan profile map.

Location of selected cross-sections used in hydraulic analysis are shown in
Appendix B. Station 400 is located at the Bush Highway Box Culvert outlet
and HEC-2 stationing increases, going north along the proposed channel
centerline.

Water surface elevations for the 2650 cfs flow discharge were computed
through use of the COE HEC-2 step water surface profile computer program.

HEC-2 Supercritical flow condition was selected to design the channel.
under supercritical conditions, the culvert is said to be inlet-controlled.
The Hydraulic Charts for the Selection of Highway Culverts (by: U.S.
Department of Commerce, Bureau of Public Roads) is used to determine the
starting water surface elevation. A copy of the calculations is available
in Appendix B.

A steep slope on the north side of the Bush Highway BOX culvert causes high
velocity and develops a super critical hydraulic condition. Due S ERE
high velocity along the channel, the earth type of channel will be unstable
and therefore, it is not recommended. In order to stabilize the channel,

different types of structures were examined.

. ~ “Spookhill-outlet Channel zihd_'Sédimént""B_as'in,_’_';,;_’-‘?'.;',j'-l_.f:"."7_“';':5;'57 ~--september ,1992;_;»:_:.‘“E}"j;-"':j;_‘,;fr__
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The proposed channel curve is designed to limit superelevation to one foot
above calculated water surface elevation or 10% of water surface width,
whichever is the least. The following formula is used to calculate
superelevation depth for the curve:

S=1.2(V"2 X b)/gR

The required freeboard was computed using the following formula from the
Flood Control District Drainage Design Manual:

FB = 0.25 (y+(V~2/29)) y=Depth of flow
v=Average velocity
g=Gravity acceleration

Spookhill channel Outlet slope sharply changes at the intersection of
proposed channel and basin. In peak flow conditions, when the water is
introduced at a high velocity in the channel, the velocity will be-reduced
through a hydraulic jump at the sediment basin.

To insure that the channel peak flow runoff will not overtop the channel
and basin where hydraulic Jjump occurred, height of the hydraulic jump at
channel intersection with the basin is calculated. The height of the jump
is approximately 7 feet and the water surface elevation at that location is
approximately 1322 feet (1315+7=1322). There is no overtopping flow
problem with channel or basin at this location. See Appendix B for
calculations.
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. 5.1.2— Channel Alternatives:
Using the above criteria and engineering methodologies, for a 40 foot width
rectangular channel, in Alternative No. 1, a reinforced concrete channel

was tested. The results are as follows:

HEC—2 SUMMARY TABLE FOR AL TERNATIVE No. 1

SECNO Q CWSEL CRIWS EG VCH DEPTH AREA TOPWID XLCH ELMIN 10K*S

6( TIME
/}14.00 2653.00 39.53 41.97 48.95 24.63 <;~2.73 107.71 40.00 .00 36.80 282.54 .00
400.00 2653.00 37.24 39.67 46.50 24.42 <75 108.64 40.00 86.00 34.49 275.66 .00
500.00 2653.00 34.04 36.56 44.01 25.34 2.62  104.71 40.00 100.00 31.42  213.62 .00
660.00  2653.00 28.98 31.64 40.16 26.83 2.48 ~ 98.88 40.00 160.00 26.50  256.30 .00
...r800.00  2653.00 26.60 29.11 36.52 25.27 2.62  104.97 40.00 140.00 23.98  211.90 .01
900.00  2653.00 24.88 27.33 34.35 "gf;zg______g;§g~_ 107.43 40.00 100.00 22.19 196.90 .01
SECNO= Cross sesﬁion station identification
0= Discharge runoff, cfs.
CWSEL= Water surface elevation, ft.
CRIWS= Critical water surface elevation, ft.
EG= Energy line elevation, ft.
vcH= Vvelocity, fps.
] DEPTH= Depth of water, ft.
. AREA= Wetted area, ft.
TOPWID= Top width of the channel, ft.
XTL.CH= Distance between the cross section stations, ft.
ELMIN= Channel invert flow line elevation, ft.
Alternative No. 2, tried concrete retaining walls for the sides and grouted
rock bottom. The profile starts with a steep slope (3.0731%) and changes
to a flatter grade (1.9818%) to match the existing elevation. The
following table is the results of HEC-2 model:
HEC-2 SUMMARY TABLE FOR ALTERNATIVE No. 2
SECNO Q CWSEL CRIWS EG VCH DEPTH AREA  TOPWID °  XLCH ELMIN 10K*S
314.00 2653.00 39.53 41.97 48.95 24.63 2.3 107.71 40.00 .00 36.80 282.54
400.00 2653.00 37.69 39.67 44.50 *“EQ*SA—_‘\\\ELEQ 126.70 40.00 86.00 34.49 713.97
500.00 2653.00 35.27 36.55 39.87 17.21 3.85 154.18 40.00 100.00 31.42 252.56
660.00 2653.00 30.11 31.63 35.35 18.35 -3.61 144 .54 40.00 160.00 26.50 308.97
800.00 2653.00 28.08 28.87 31.69 "15.24 4.35 174.07 40.00 140.00 23.73 173.25
1020.00  2653.00 23.48 24.51 27.50 16.09 4.12 164.87 40.00 220.14 19.36 204.99
1240.00  2653.00 19.20 20.13 23.07 15.80 4.20 . 167.93 40.00  220.14 15.00 193.63

diment ‘Basin

. spookhill outlet channel and:se September 1992
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attempt:
HEC—-2 SUMMARY TABLE FOR ALTERNATIVE No. 3
SECNO Q CWSEL CRIWS EG YCH DEPTH AREA TOPWID XLCH ELMIN 10K*S
314.00 2653.00 39.53 41.97 48.95 24.63 2.73 107.71 40.00 .00 36.80 282.54
400.00  2653.00 37.69 39.67 44.50 20.94 320 126.70 40.00 86.00 34.49 713.97
500.00 2653.00 35.81 36.93 40.06 16.54 4.01 160.36 40.00 100.00 31.80 223.44
660.00 2653.00 31.28 32.63 36.08 17.58 3.78 150.87 40.00 160.00 27.50 270.25
800.00. 2653.00 28.85 29.75 32.65 15.65 4.24 169.53 40.00 140.00 24.61 188.02
1032.60 2653.00 23.88 24.93 27.98 16.26 4.08 163.18 40.00 232.65 19.80 211.67
1265.30 2653.00 19.14 20.13 23.13 16.04 4.14 165.42 40.00 232.65 15.00 202.88
. Alternative No. 4. Alternative No. 3 resulted in a more uniform hydraulic
’ condition for the water surface profile. It also shows that the attempt
for eliminating the hydraulic jump is in the right direction. Alternative
No. 4 goes a step further to eliminate this problem. [We used concrete
retaining walls for the sides and grouted rock bottom with the flattest
slopes (2.3038% and 2.1418%) for more uniform flow (see the water surface
profile figure), as follows:
HEC—2 SUMMARY TABLE FOR ALTERNATIVE No. 4
SECNO Q CWSEL CRIWS EG YCH DEPTH AREA TOPWID XLCH ELMIN 10K*S
314.00 2653.00 39.53 41.97 48.95 24.63 2.73  107.71 40.00 .00 36.80  282.54
400.00 2653.00 37.69 39.67 44.50 20.94 3.20 126.70 40.00 86.00 34.49 713.97
500.00 2653.00 36.38 37.32 40.27 15.82 4.19  167.75 40.00  100.00 32.19 194.29
660.00  2653.00 32.45 33.63 36.82 16.77 3.95  158.18 40.00  160.00 28.50  233.18
800.00 2653.00 29.61 30.63 33.65 16.13 4.11  164.44 40.00  140.00 25.50  206.65
1045.10 .2653.00 24.30 25.38 28.46 16.37 4.05 162.11 40.00 245.16 20.25 216.04
1290.30 2653.00 19.07 20.13 23.19 16.29 4,07 162.90 40.00 245.16 15.00 212.80

\* - Spookhill outlet Channel and Sediment Basin %

. Alternative No. 3, looking at the water surface profile of Alternative

No. 2, there is a small hydraulic jump between stations 660 and 800. This
jump is caused by the extensive change between the channel profile grades.

To eliminate the jump and to have a more uniform flow, a similar channel

material with more comparable grades was used (2.6885% and 2.0651%) to have

smaller variances between the grades and therefore, a more uniform
hydraulic flow condition. The following table is the results of this

page 7 of 19
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The following table summarizes the results of the above alternatives:

H Hc RC Lc L
Alternative #1 910 1138
Alternative #2 6.33 7 +25 386 483 883
Alternative #3 6.25 717 394 493 893
Alternative #4 6.25 717 399 500 900

H= depth of channel, ft.

Hc= depth of channel at curve, £,
Rc= radius of curve, ft.

Lc= length of curve, ft.

L= total length of channel, ft.

The final results of the above tables indicate that Alternative No. 1 needs
to have a very large radius for the curve area, due to the high flow
velocity (approximately 26 fps), and the proposed channel alignment will be
outside of the existing channel. It will be the longest channel and more
earthwork and concrete materials will be needed to construct the channel.
Alternatives 2, 3 and 4 appear to have similar hydraulic characteristics.
However, in Alternative No. 2, which is the preferred alternative, the
proposed channel alignment fits within the existing channel and the profile
of the proposed channel matches the existing channel profile. Therefore,
much less earthwork is needed and the shortest channel length will be
required. Alternative No. 2 will be the least expensive method and perhaps
the most suitable alternative to use.

A concrete retaining wall and grouted rock bottom, using Alternative No. 2
profile, is recommended.

5.1.3— Final Design:

The sCs 30 percent review of the Sspookhill outlet channel plans and design
analysis indicates that the SCS is agreed with the FCD that Alternative
No. 2 should be finalized as the preferred alternative.

The channel alignment was adjusted to match the centerline of the sediment
basin. This prevents channel runoff from being directed at north side
sediment basin dike and therefore, it eliminates erosion to the north side
dike. The centerline adjustment reduced the channel length. The channel
profile was revised based on the above adjustment. The profile starts with
a steep slope which matches to the existing channel profile, and changes to
a flatter grade to match the existing elevation of 1315.00 where it enters
the sediment basin. The following table is a summery of the HEC-2 results:

“3$§ptemberh1992*?

: ‘ ~ “spookhill outlet channel and Sediment Basin:
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SECNO

319.00
400.00
500.00
650.00
722.33
850.00
979.98
1100.00
1237.60

HEC—2 SUMMARY TABLE

Q CWSEL CRIWS EG VCH DEPTH AREA TOPWID XLCH ELMIN
2653.00 41.97 41.97 44 .56 12.92 5.17 205.33 40.00 .00 36.80
2653.00 38.13 39.66 43.39 18.40 3.64 144.15 40.00 81.00 34.49
2653.00 35.14 36.43 39.74 17.22 3.85 154.10 40.00 100.00 31.29
2653.00 30.08 31.63 35.42 18.55 3.58, 143.04 40.00 150.00 26.50
2653.00 29.21 3022 33.20 16.02 4.13 165.56, 40.00 72.33 25.08
2653.00 26.80 27.72 30.64 15.73 4.22 168.67 40.00 127.67 22.58
2653.00 24.22 25.17 28.13 15.85 4.18 167.36 40.00 129.98 20.04
2653.00 21.87 22.82 25.77 15.86 4.18 167.25 40.00 120.02 17.69

2653.00 19.19 20.13 23.08 15.83 4.19 167.62 40.00 137.62 15.00

Sstability and Scour analysis where the Channel enters the Sediment Basin:
The velocity for the channel tends to be very high and the Hydraulic
characteristic of the channel is at the super-critical condition stage.
However, there is no scour along the channel and sediment basin at the
existing condition. This is because, during the storm event, while the
runoff in the channel is increasing to reach the peak flow condition, the
basin water surface elevation is also increasing to reach the maximum
storage capacity. The sediment basin water surface elevation will reach
the Basin Weir outlet invert elevation within an hour after the start of
the storm. By that time, the runoff flow will reach its peak, and the

basin water surface depth will increase more than 7 feet (22.50-15.00=7.50)
in depth.

As the water surface elevation increases in the sediment basin, so does the
buffering, which provides protection for the basin and channel entrance to
the basin. The existing basin condition indicates that the basin water
storage should be adequate to prevent any scour at the channel entrance.

The most severe scour occurs when the basin is empty and runoff is
increasing. The channel is expected to have a scour problem where it
enters the sediment basin. The major scour develops during the first hour
of storm runoff (prior to the basin water surface reaching the wier outlet
invert elevation). During the first hour, the sediment basin is empty or
has less than 3 feet of water. Runoff within the first hour will reach
approximately 140 cfs (see the hydrology). At that time the basin water
surface elevation will be about 3 feet. However, since the major scour
occurs when the basin is empty (when runoff is much smaller than 140 cfs),
it is conservative enough to use 100 cfs for calculating the scour depth.
The maximum velocity is approximately 4 fps for 100 cfs discharge. Scour
depth at the channel entrance is calculated for approximately 2 feet. Soil
tests in the vicinity of the sediment basin indicates the existence of the

. - spookhill outlet Channel and Sediment Basin’

r-1992°
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rock at approximately 3 feet depth of the basin proposed finished grade.
Therefore, it is recommended that a 3 foot deep cut-off wall be used where
the channel enters the basin, to prevent erosion.

The engineering methods of calculations which are described in Section
5.1.1 are used to determine the channel required freeboard and
superelevation depths. The following table displays the results of this
effort:

SUMMERY OF CALCULATION FOR THE PROPOSED CHANNEL

STA. Water Freeboard super Elev. Min. Channel Depth

No. Depth ft. ft. ft. Inside outside
319.00 5.17 1.94 N/A 6+ —0" 6'—0"
400.00 3.64 2.22 N/A 6'-0" 6'-0"
500.00 385 2.11 N/A 6'—-0" 6'-0"
650.00 3.58 2,23 N/A 6'—-0" 6'—=0"
72233 4.13 2.03 0.00 6"=2" 6 "—2"
850.00 4.22 2.02 0.50 6 T=g 6'—9"
979.98 4.18 2.02 1.00 6 =3 7 V=g
1100.00 4.18 2:02 0.53 6 Fi=30 6~
1237.60 4.19 2 .02 0.00 =3 6'"—3"

Sedimentation Removal: |The channel is in the supercritical condition, and
it is expected to be self cleaned with no sediment deposition. The Flood
control District Operation and Maintenance Division will be able to remove
the sediment deposition by using an Front End loader (compatible to the
624F John Deere loader) with out damaging the rock.

5.2— Sediment Basin Outlet ARnalysis:

5.2.1- Sediment Analysis:

Most of sediment will be dropped at the lower 10-12 feet of the spookhill
Reservoir pool by the time the flow reaches the principal spillway outlet.
Don Clark (SCS Geologist) has estimated that 95% of the sediment will
remain in the Spookhill Reservoir. Suspended sediment contributed to this
project from the reservoir is estimated 0.14 ac-ft suspended load.

rPage 12 of 19




o Mr. clark estimated that the average erosion rate for the natural channel is

¢ . approximately 0.25 ac-ft/sq.mi-yr. Half of the sediment from the watershed
area is suspended load, of which 90 percent is transported to the basin. The
other half is bed load, and 70 percent of that transports to the basin.

other contributing areas downstream from the reservoir are subareas 23, 24,
25 and 26 (from TR-20 hydrology study dated 3/75 by scs). Areas 23, 24 and
55 contribute 0.05 ac—ft suspended load and 0.04 ac—-ft bed load. Area 26
contributes approximately 0.29 ac-ft suspended load and. 0.18 ac-ft bed load.
Total sediment transported to the basin is estimated 0.70 ac-ft/yr. The
Flood Control District currently cleans out the basin once every two years.
The maximum sediment volumes in the basin should not increase more than 1.40
ac—-ft (2-year X 0.70 ac-ft/yr = 1.40 ac-ft/yr). The proposed basin capacity
will be well above the reguirement (W=100', L=650', D=3', side slope z=2:1,
and total basin volume will reach 4.7452 ac-ft prior to the weir outlet
activation). Appendix B provides backup documentation for the sediment study
by the SCS personnel.

5.2.2- Hydraulic Analysis:

The sediment basin is built to capture sediment flows prior to entering into

the Granite Reef Dam. Through the years of cleaning and reconstruction of

the sediment basin dikes, some of the features like driveway ramp entrances
. and drop structure at the end of channel, which were part of the original
design, have disappeared. The existing basin has no driveway entrance and
drop structure. Hydraulic analysis indicates that there is a need for
increasing the dike's profile elevations around the sediment basin in order
to insure the flow will only exit through the sediment basin outlet.

FCD had previously developed a HEC-1 model to compute the outlet from the
Spookhill Dam. This model, which was developed by FCD watershed branch,
simulates the outlet hydrograph from the dam and routes it though the
existing outlet channel, then computes the runoff hydrograph from the
downstream side of the dam and combines the two hydrographs to determine the
peak discharge at Bush Highway.

The FCD HEC-1 model was revised to account for the 10% additional discharge
from the watershed. This was suggested by the SCS personnel (see the
hydrology section of this report). The hydrology model was improved by
routing the combined hydrograph at the Bush Highway Culvert through the new
four-barrel culvert, the proposed (Alternative No. 2) channel, and then into
the sediment basin structure. It was assumed that the basin has a maximum of
one foot sediment deposits (see the sediment basin calculation section of
this report) during the time of peak discharge hydrograph routing.

._ . spookhill outlet channel and “sediment.Basin iilEiiEsi i September:1992:

Page 13 of 19




conveying the outlet flow. The weir outlet elevation sits at 1318 and the
bottom width of trapezoidal weir is 150 feet.

. The basin will have two feet of storage depth prior to activating and

Using the stage storage method of calculations for routing through the
basin, the HEC-1 model resolutes that, at the maximum stage, the water
surface profile will reach 1322.50. This water surface elevation is
calculated using the final HEC-2 model water surface computation.

Stage Storage Data

Volume, acre-feet O 1.582 3.223 4.924 6.685 8.506 10.386
Elevation, feet 1316 1317 1318 1319 1320 1321 1322

pased on the HEC-1 computation, the water surface elevation will reach
1322.50. It is recommended that the dikes around the sediment basin be
raised to 1324.00 feet.

5.3— Sediment Basin Analysis

. There is an existing trapezoidal sediment basin outlet which is designed to
. direct runoffs from the basin to the salt River. The area between the

' basin outlet and the salt River is a wetland area. This area is covered
with vegetations and trees. The runoff should go though this area and find
its way out to the salt River. Using SCS's survey information, a HEC-2
model was developed to compute the water surface elevation for the sediment
basin outlet. The model runs under subcritical condition and the
stationing starts from 0+00 station at salt River and runs southeasterly
along the sediment basin outlet centerline to approximately 3+60 station at
the weir outlet.

The field reconnaissance during the monsoon session and prior to that,
indicate that a higher manning "n" value for the wetland area should be
considered to reflect the effect of dense brush and trees. For the final
design, Table 3 page 11 of vEstimated Manning's Roughness coefficients for
Stream channels and Flood Plains in Maricopa County, Arizona" is used.

This document is prepared by the U.S. Geological survey for Flood control
District of Maricopa County. A copy of Table 3 is presented in Appendix B.
The HEC-2 model for the sediment basin outlet was revised due to the higher

n value.

Appendix B provides a copy of the HEC-2 model, HEC-2 map and cross—section
locations, water surface profile, and HEC-2 cross—-section profiles.

L ‘ fn ‘Spookhill outlet channel and }Se'diment;Basin'ij-» t‘:_.'-Septembverw199V2 ,"I:r_'_—__;}_:;’-_'j;
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The following table provides a summary of the results for the HEC-2
‘ sediment basin model:

HEC—2 SUMMARY TABLE FOR THE SEDIMENT BASIN

SECNO Q CWSEL CRIWS EG VCH DEPTH AREA

! 10.00 2650.00 19.22 17.00 19.25 1.47 5.42 1927.7
50.00 2650.00 19.63 17:52 19.67 1.67 4.03 1723.4

100.00 2650.00 20.16 18.43 20.22 2.00 4.16 1410.8

150.00 2650.00 20.69 18.87 20.77 2.30 4.39 1189.0

200.00 2650.00 21.14 19.16 21.26 2.80 3.94 964.7

300.00 2650.00 21.68 19.47 21.86 3.52 4.18 760.9

360.00 2650.00 22.50 20.11 22+7% 3.71 4.50 714.6

According to the HEC-2 results, the water surface elevation at sediment
outlet will be approximately 1322.50. Increasing the sediment basin levee
top up to 1324 féet, will provide more than one foot of freeboard at the
weir outlet.

: . - spookhill outlet Channel and ',tée'fiim»éﬁt»;sa;éih‘
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6. STRUCTURAIL DESIGN

Channel walls are basically designed as cantilever retaining walls of
varying heights, with grouted riprap section between the channel walls.
AASHTO standard specifications for highway bridges with applicable live
loads is used for design.

concrete used is class AA, compressive strength 4000 psi. Reinforcing
steel shall conform to ASTM specifications A615 Grade 60.

Existing wing walls, footings, apron and cutoff walls to be removed before
the new channel construction. Dowels from existing box to remain in place
and to be doweled into the new wing wall.

aAll walls shall have construction joints spaced at intervals of 30 feet
minimum and 50 feet maximum. Expansion joints shall be provided at
intervals not exceeding 90'-0 and as per details shown on drawings.
Appendix C provides design calculations for retaining walls.

7. O&M ROAD DESIGN

The 0&M road will be built on both sides of the channel. To protect the
0&M road from future erosion, the project consists of protecting the

. maintenance road from erosion by applying a gravel cover. Gravel road
surfacing will be compacted to approximately 4 inches thick. The gradation
for the gravel road surfacing was based on the Maricopa Association of

Governments (MAG) specification for aggregated base.

8. ENVIRONMENTAL CONSIDERATIONS

The gravel road surfacing on the maintenance roads will reduce dust
produced by vehicles. The gravel road surfacing will have a positive
impact on the visual aspects of the channel.

Water will be used to abate dust generated by construction. No negative
impact on the conservation of biological or water resources is anticipated
by construction of the proposed channel and sediment basin.
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9. CONSTRUCTION DRAWINGS

The computer Aid Drafting Deéign was used to produce and store the
drawings, using Auto-CAD software, Version 11.

10. SPECIFICATIONS

The NEH section 20 standard specifications have been used for this project,
and no special written specifications were required.

11. COST ESTIMATE

There are no unusual materials or construction methods involved. Most of

the work involves the use of concrete, grouted riprap, and gravel road.
. "

12. CONSTRUCTION SCHEDULE

The construction schedule was pased on an average contractor doing the
work. Total construction time is approximately five months.

13. OPERATION AND MAINTENANCE

The improvement will reduce maintenance requirements in the channel,
sediment basin, and maintenance roads. A regular maintenance program
should be initiated to check for broken grouted riprap and concrete and
these areas should be immediately repaired to prevent plant growth. After
each major storm the channel and basin should be checked to assure that it
is functioning properly, that debris and sediment is removed, and that no
damage has occurred. The sediment basin should be scheduled to be cleaned
a minimum of once every two years.

' ;‘“‘_A:_';‘Srp‘oo’khill ‘outlet Channel-and “sediment-Basin--

“September 1992 - 1o
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14. CONSTRUCTION REVIEW

All channel retaining walls, grouted riprap, and maintenance roads should

be inspected regularly during the construction process.
| A preconstruction conference will be held, at which time questions about
the repair or design can be discussed.

¢ ' spookhill outlet channel and Sediment Basin September 1992
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GEOLOGIC EVALUATION REPORT




GEOLOGIC EVALURTION REPORT
for
SPOOK HILL OUTLET CHANNEL

A geologilc investigation was undertaken in order to evaluate
geologic conditions along the proposed alignment of the
outlet channel and a sediment basin. Four test pits were
excavated upstream from Bush Highway and eight test pits
were excavated downstream from the highway. Logs of the
test pits are attached to this Treport.

FINDINGS

Weathered granite 1s either exposed at the surface or 1is
present at shallow depths upstream from Bush Highway. For a
distance of at least 150 feet downstream from Bush Highway
weathered granite 1is present at a depth of no more than 13.5
feet. Immediately downstream from the bridge the granite 1is
locally exposed at the surface. Proceeding downstream from
the bridge the weathered granite is buried progressively
deeper by fine to coarse, slightly silty gravelly sand (SP-
gM) with a few cobbles. Excavation to a depth of 16 feet in
the vicinity of station 7+50 failed to reach bedrock.
Further downslope, toward the Salt River, soil materials

become more varied and stratified. Sporadically presesnt as
surficial material is clayey silt (ML-CL) or silt (ML) to
depths up to about three feet. These materials represent
recent deposits of the Salt River. Elsewhere, at the

surface, and beneath the silts are fine to coarse, slightly
silty to silty sands (SM-SP and SM) to depths of about four
feet. Some lenticular deposits of clavey, sandy gravel (GC)
are present in the silty sand stratum. Cobbles, with sand,
gravel and silt., are present at depths of four feet or less
in this portion of the channel and sediment basin. Molsture
conditions encountered generally ranged from dry to molst,
except at one location. In the vicinity of station 10+50
+he silt £illing <he interstices between cobbles was wet.




CONCLUSIONS

Geologic conditions for the proposed works is generally
favorable. Foundation conditions should not pose any major
problems. Some difficulty may be experienced in excavating
and maintaining neat lines due to the presence of cobbles
and Tavelling sands. There is a slight possibility that
ripping may be required to execavate a small quantity of
weathered granite in the vicinity of Bush Highway.

Yiiriy £ Ao e |

Rubrey gZ Sanders,
Geologist
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Addendum
Preliminary Geblogic Investigation
Site No. &4 (Spook Hill)
Bugkhorn—Mesa Watershed

, Arizona

OQutlet: The principal spillway discharge of Floodwater Retarding
Structure Site No. &4 will outlet into a channel to be cut into
Precambrian granite with smaller intrusions of Laramide granite. The
outlet channel will empty into a natural channel also in the granite
outcrop. While 2R% of the granite along the proposed outlet channel
is decomposed, there are zomnes of hard rock sufficiently closely spaced
to prevent serious degradation. The natural channel contains thin bed-
load deposits which are underlain by granite sufficiently durable to -
“Githstand the 100-year flow with only minor pluciing. Also, the natural
channel passes fhrough a concrete box culvert under Bush Highway before
spreading over the Salt River alluvium just above Granite Reef Dam.

The estimated average annual yield of bedload size material to the out-
Jet channel is 6+2 acre-feet.

Use of the Schoklitsch Bedload Equation indicates that the bedload’;ill
not be transported efficiently by the outlet channel. Thus, these
materials should be removed periodically to insure proper functioning of
the channel. The estimated average cost of removal is $200 to $300 per

—_—

year.

ABedload transport analysis for the natural channel igégggggswgyat dis~
charge from the Spook Hill FRS with the 10-year storm has the capacity

to tiansport the available bedload to the Salt River. There are only
“bout 1.5 acre—feet of loose bedload available, however. There {s a thin

REBE§2§§i§£:§§§§§§EiEBBb1eéz:p‘ngggs,"Egﬁajﬂggawgilt_'whigg:is generally

“present between the loose bedload and the granite gpiﬁ?eam_ffaﬁmfﬁé'sglt

River flood plain. §BEI§§1§~IEaicateshthat4both the 10-year and 100-year
discharges have cap cities to tra sport these coarse materials along the
frbam f"c%‘%néBLssﬁ Highway { '

reach upstream from, ghway but g}li’EEEGE&E thg_materials down-—
stream from Bush-Highways 74,5 /oo}nf. " ne




Geologic Investigation Addendum

Salt River flood plain deposits are primarily very fine-grained, silty
sand. These soils are highly erodible, but flows on the nearly level
flood plain will spread widely through dense growth of mesquite trees
and cattails. Major erosion problems are not anticipated if the soils

ft undisturbed. J/ /s reccommende 7haidlilher

and vegetation ar fﬁfzﬂz/ A
verls

Crnder Bush Highway ertter fe pm}ec/‘d From wnderculting ar the tfim
that The FRS is constructed or %) s R / o e ,
- anne CD”G’/}L/Oﬂ neadr f%( culverls

gw& éZA/A be watched CJOSeU and the Tbmfé’dL/.o»« be prou/dec

Charles D. Clarke ]F w&rray\'fkc{.
Geologist
7/15/715

F




Addendum

. A

B-1-CAznnt/ STadilr Ty
S=Z SPOOK HILL DAMSITE

Repbrt of Geologic Investigation

BUCKHORN-MESA WATERSHED

Natural Stream Downstream from Outlet Channel
>
The outlet channel will empty into a natural channel in the {SEX%, Sec.
19, T. 2 N., R. 7 E. The natural channel courses northwestward across
the NW% of Sec. 19, crosses the corner of Sec. 18 where it flows through
a culvert on Bush Highway and spreads onto the Salt River flood plain in
Sec. 13, T. 2 N., R« 6 E. The stream is an ephemeral sand bed wash

which, except for the Salt River flood plain, is located on a granite

outcrop.

Ten hand borings and examination of exposed rock were made between the
wnd of the outlet channel and a marsh near the Salt River.

The natural channel contains thin bedload material deposiﬁs underlain by
granite which is fractured but sufficiently durable to withstand the
100-year flow with only miggz;glggkigg. The granite is abundantly

. “exposed on channel banks and, in places, protrudes above the bed material
load.

Use of the Schoklitsch bedload transport equation indicates that the
- bedload will not be transported efficiently from the outlet channel to
Ehg_gggggéllwash. The estimated average:annual deposition of bedload in

“the outlet channel is 0.1 acre-feet.
T e e T

Bedload transport analysis for the natural channel indicates that the
10-year discharge from the floodwater retarding structure will transport
essentially all available bedload to the marsh area on the Salt River
flood plain. There are only about 1.5 acre-feet of loose bedload pre-

‘sently in the channel upstream from Bush Highway, and there is a thin gt
horizon of compact cobbles, boulders, sand, and é}iE,EEEEEEi}X_EEFsentuwﬂvJt'f?
—petween the loose bedload and the granite. Analysis in@icates_gb@t/y,hxm‘ffd'f

“These latter materials would be moved through the culvert by the 10-year R

“discharge but would be deposited on an existing fan between Bush Highway
~and the marsh. ' -

Salt River flood plain alluvium consists mainky of deep, fine grained,
silty sand. These soils are highly erodible, but due to the shallow
nature of flows and the dense vegetation, major erosion problems are not
anticipated, assuming soils and vegetation are left undisturbed.

A. ol The culvert at Bush Highway'irs':.lb'c:atéd where .the graniﬁe diésappears; :‘V = =

beneath alluvial dePosits;ff;?ngP}Y?rt;Should be imspected aftér}fibgsjf;j,v,“
““for possible undercutting and protected if>Warranted__i‘ o T
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0G Ol HOLES =
Siton. GOr - NON SERVICE _L REV.3-67

WATERSHEL SUB-WATERSHED

SITE NQ.
tuckhorn-Mesa é%ook Hill
LOCATION OWNER STATE

Foreat Service (Tonta NF) Arizona
LOGGED BY DATE PROJECT: .
(.. Don Clarke 7/3/75 WP-07 wpos X FP.03 PLA6

(H(IILII{H\JG EQUIPMENT

LT "Watural Wash)

STA. & "‘ E%gfﬁ _ U SAMPLES
HOLE | SURFACE |Froml TO DESCRIPTION OF MATERIALS N Ll 1 FRONJ 10 |cse HENG HES
nO. | ELEvATION [ FT. | FT. N z uasl;) Has [TYPE - el i ‘o’fm«{
) . ! i :
50 b 0-010-5 Sand, cse, grn. 8l/G., W., lse., granitic, bedload, tan-— \ N F
401 | fr.culvert gray SW 0L, 0.0 0.5|10 | 3"
£ channgl ! g l ‘
263+20) {0.511.0|Sand, M, cse. grn., 81/G. & cbl., dns., gl./ind., 1t. SM 101. R %.5\1.0 10 ' 3"

‘Ix’:\ | |prown.

EOOCFQ:S;

402 0.0lO.A Sand, cse. grn., gl/G. W., lse., granitic, bedload, SW 102.[L 0.0|O.A
?r.culveit | tan—-gray !
s channelO.4 (1.5 Sand, cse. 8Irn., gl/G., W., mod. dns., bedload, gray SW 102,02 0.4|l.5
“044+00).]1.5'2.0 |Gravel, S., cse. grn., s1/cbl., lse., tan-gray GP 002.3_"_I75l2.0
gl Eide I .
| I
lo.0'0.4|Sand, cse. grn., lse., bedload, tan—-gray (Like Sample #40p.1)| SW \
0.4]0.8 Sand, cse. grn., mod. dns., bedload, gray(Like Sample fiLop., SW |
10.8 1.0|Sand, sl/Cc., M., G., sl/cbl., med., wea. granite, red SM 103. O.8|l.0\
‘hannel |1.0! Granite, Hd. 5, frac., gray )
234+00) \ \ \ \
it e L | Note: At point of discharge {into natural wash, rock at \ l
‘ surface 1s moderately fractured, gray granite |
(Hd. 5). Should withstand flows with only minor

plucking.
Ch. width - 7' ‘

] I

ki 1
)i HISTURBED-UNDISTURBED-ROCK CORE 2. COARSE MATERIAL REMOVED 3. PERCENT SAMPLE RECOVERY SHEET OF = SHEETS
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SCS-ENG=-533

U. S. DEPARTMEN” GRICULTURE
REV., 7-172 SOIL CON¢ ON SERVICE
LOG OF HOLES
WATERSHED Buckhorn-Mesa BHOWATERSHER STENO 500k Hill
LOCATION OWNER STATE .
LOGGED BY DATE PROJECT:
Charles D. Clarke 7/10/75 WP-07 wpos.__X____ FPO3 P.L46
ORILLING EQUIPMENT 1o 4 Ajger LOCATION OF HOLES OUETeE (Ratural Wash)
STA. & SEOPLTEH N u [ SAMPLES
_HOLE | SURFACE [rroml TO DESCRIPTION OF MATERIALS f: T;PTE = npé T
NO., | ELEVATION [ FT. | FT. ] [ MiIN.
S |USED FT. | FT. | % ' DIAM
: |
404 |266+00 O.O‘I 0.3 Like 401.1 I l
. Wash [ 0.3'1.0 Like 401.2 ) ! |
L :'f} ‘ l l |
(150':‘5 DS| 1. Ol 1.9 Sand, cbl., bld., M. mixture (like 402.3) 'unable to l I
frijiculvprt | penetrate : \ |
R ' l |
3010 .{269+00 I Like 402.3 (unable to penetrate) max. size 2' | \
LA l ]
405 |271400. | 0.0, 0.8 Sand, G., M., sl./cbl. (11ké®2.3) | |
;. Wash- O.8|l + | Like 402.3 (unable to penetrate) l |
S SRR |
406 |271+50 | O. Ol 0.2 Ssilt, v./Fn. S., lse, gray-brown ML I :
g‘.r‘ Wash 1 0.2'1.2] Sand, G., M,, W., lse-mod. dns,, gray SW=9$M ] 1
HH ST l.2l 4.8 Sand, v/Fn. Grn., v/M, lse-med., thin lenses gravelly SM, SM l:OEJJl 1.2 4.8 l
i reddish tan (cbl, horizon @ 4,8-unable to penetrate) | |
407 273400 | 0.0/ 0.5 Sand, v/Fn. Grn., v/M, lse., reddish tan (11ke%.1) SM = ] |
©-1 0.5/ 2.8 Sand, v/Fn. Grn., sl./M, lse, tan ' SP A I
2.8 4.0 Sand, v/Fn. Grn., v/M, lse-med,, sl,/moist, reddish tan SM K{QL]{ D _|_3. A,L) |
o (Unable to penetrate,roof at 1;.0) ‘ l
U8 "|273+75 | 0.0,3.0 Sand, Fn. Grn,, sl./M-M, lse,, tan SM (081 p | 0.0 3.p |
R, - Al & < B.Ol 4.9 Silt, v/Fn. S., Med. moist mottled, rugt-tannish gray ML 4084 D | 3.0 4.p
edge 4.5] 6. Sand, v/M, sl./C, thin C lenses, wt @ 6.0, dk gray SM 0834 D 4.5 6.p |
I {150 o | | 1
cign | | \
| | |
‘ | L l
. DS TURBED.UNDISTURBED-ROCK CORE 2. COARSE MATERIAL REMOVED 3. PERCENT SAMPLE RECOVERY sweer A of 3 SHEETS




. FILE CODE ING-22 LAPORAIONY NO
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TESTING REPORT]|SOIL CONSERVATION SERVICE ON
PROJECT od STATE BSuc¢lk horn- Meéesa J S/};aak Hill Site SAMPLE LOCATION %0  w.S. §r Bush ij.)
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fILe CODE ENG-22 P —
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MATERIALS U.S. DEPARTMENT of AGRICULTURE OIL CL e
TESTING REPORT|SOIL CONSERVATION SERVICE S ASSIFICATION
PROJECT ond STATE Buckhorn-Mesa | S/)ao/( Hodt S,7e SAMPLE LOCATION S0 U.S. 1 Sush »
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MATERlALS U.S. DEPARTMENT of AGRICULTURE SOIL CLASSIFICATION 1
TESTING REPORT SOIL CONSERVATION SERVICE
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‘ % Hw\{. culvert & Channel /nzthf
FIELD SAMPLE NO. - DEPTH GEOLOGIC ORIGIN
40 3.1 0.0- 0 4%
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fILE CODE ENG-2 LABORATORY NO
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APPENDIX A

A.4

LETTER OF LAND DEDICATION

Spockhill outlet 'C‘hann_él “and “Sediment ‘Basin = : ""_"'Septéfﬁbef:l919.2?‘
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IN RETLY REFER TO

Form ASO 2800-12 B 4 At o
Rev Dec. 1976 . 1131080 424 0 .
R/W General : ) . , '
ey . ‘ .. EASEMENT (ES)
United States Department of the Interior phte R/Y
BUREAU OF LAND MANAGEMENT .
ARIZONA STATE OFFICE" g ‘
2400 VALLEY BANK CENTER Recorded at Request of
PHOENIX, ARIZONA 85073 Board of Supervisors. .
(602) 261-4774 . )
. March 30, 1977
A “! Engmn. '
> )H(ﬁ > q
s

WHEN RECORDED RETURN TO:
County Highway Department
Real Estate Division .
: DECISION
e RIGHT-OF-WAY GRANTED s
;” o " 'Details of Grant ot
« LL_ i % L
N - b - SEZ N
€y 150 = : :
¢> &I Serial Number of Grant: A 3959, Phase I -
E &) L.Lj
T éﬁ%me of Grantee: Flood Control District of Ma:-lccpa County
L2, [ .
feal 3 . -
Map Showing the Location and Dimensions of Grant: .
BuckhornQMesa Watershed. Project (Phase I-Spook Hill
Retarding Dam; Spook Hill Floodway Sediment Basin.)
ps filed

Map Designations:
Floodwater
January 30, 1975 and March 3, 1977.

Date Filed: June 13, 1969, as amended and supplemented by ma
Permitted Use by Grantee: Easement for flood control and drainage structures

Authority for Grant: Act of October 21, 1976, 90 Stat. 2776,
43 U,.S.C. 1761 (Public Law 94-579)

Regulations Applicable to Grant:
43 CFR 2800, as applicable

Code Reference:
Circular Numbers: 2384, as applicable

M2rch 29, 1977

Date of Grant:
Expiration Date of Grant: March 28, 2007
Municipally operated project

Rental; None.




Fors ASO 2800-12D
rev. Dec. 1976

H13108% 422
o £

o _ - Terms and Conditions of Grant

Pursuant to the authority vested in the undersigned officer by Bureau Order
No. 701 of July 23, 1964 (29 F.R. 10526), a right-of-way, the details of
which are shown above, is hereby granted, subject to the following terms
and conditions:

1. All valid rights existing on the date of the grant;

2. All applicable regulations in 43 CFR 2800 and regulations to be
promulgated by the Secretary of the Interior pursuant to Public
Law 94-579;

3. The right-of-way herein granted shall be subject to the express cove-
nant that it will be modified, adapted, or discontinued if found by
the Secretary to be necessary, without liability or expense to the
United States, so as not to conflict with the use and occupancy of
the land for any authorized works which may be hereafter constructed
thereon under the authority of the United States;

4. At least 10 days in advance of beginning construction activities on
the public lands, the grantee shall submit a timetable of construc- .
. tion to the BLM District Manager, Phoenix District Office, 2929 West
Clarendon Ave., Phoenix, Arizona 85017.
) 2 bt
(If construction is to begin upon receipt of the permit, the grantee
shall immediately contact the District Manager to advise him of the
immediate construction, and to discuss the timetable of construction.)

5. Permittee shall survey and clearly mark the exterior limits of the
right-of-way. All activities directly or indirectly associated with
construction or maintenance must be conducted within the limits of
the right-of-way; removal of vegetation shall be restricted to that
absolutely essential to construction or maintenance;

6. The permittee shall immediately report to the Bureau of Land Management
authorized officer any archaeological (prehistoric and historic) or
paleontological remains that are encountered during construction or
maintenance, and will suspend all work in conmnection with the right-
of-way until final archaeological or paleontological clearance is

granted;

7. The permittee shall not use any pesticides on the Federal lands herein
involved without specific prior authorization from the BLM authorized
officer;
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8. A period of five years from date of this grant is allowed for
completion of construction. Within 90 days after completion of
construction or after all restoration stipulations have been
complied with, whichever is later, proof of construction, on
forms approved by the Director, shall be submitted to the
authorized officer.

9. Upon completion of construction, the lands shall be restored to
as near their natural condition as possible, subject to approval
by the District Manager.

10. This right-of-way reserves to the Secretary of the Interior, or
his lawful delegate, the right to grant addtional rights-of-way
or permits for compatible uses over, under or adjacent to the land
involved in this grant.

11. This right-of-way may be renewed subject to regulations existing at
the time of renewal and such other terms and conditions deemed
necessary to protect the public interest.

12. Salvageable vegetation removed during construction will be replanted
on retardation and retention structures to minimize visual impact.

13. A water sprinkling system will be installed on the Spook Hills
. retardation structure to augment vegetative recovery as identified
in Buckhorn-Mesa Watershed Environmental Impact Statement.

14. Haul roads will be watered during construction to suppress dust and
reduce erosion. Applicable State and Federal laws and regulations
will be adhered to in minimizing ailr and noisepollution.

15. Final dressing of water retardation structure slopes by construction
equipment will be accomplished in a horizontal direction (parallel to
structure top) to reduce water runoff and associated soil erosion.

16. No storing or storage areas will be allowed on right-of-way grant
areas without prior approval of the authorized officer, Bureau of
Land Management.

17. Grantee will permit use of any part of the subject lands lying within
Withdrawal No. 164 (AR 6) for stock driveway purposes.

18. Material dredged from the sediment basin will not be placed on
national resource lands.

19. Subject to Civil Rights Stipulations copy attached.
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20. Subject to Bureau of Reclamation stipulations, copy attached.
21

Future grants of easement relating to the Spook Hill project
will carry the same termination date as this Phase I grant.

Public lands affected by this permit are:

T. 2 N., R. 6 E., GSR Mer., Arizona
sec. 13, S%NEY%SEY, NSE%SEY, SEYNWYSEL.

T. 1 N., R. 7 E., GSR Mer.
sec.

» Arizona
8, NW4, S%(partly patented, subject to right-of-way)

. e

Mario L. Lopez
Chief, Branch of Lands
and Minerals Operations

CC:

Bureau of Reclamation
Phoenix District Office
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STIPULATION

There is reserved to the United States, its successors and assigns, the v
prior right to use any of the land herein described to construct,
reconstruct, operate, aud maintain dams,: ‘dikes, levees, reservoirs, canuls,
wasteways, laterals, ditches, dralnage works, flood channels, telephone

and telegraph lines, electric transmission lines, roadways, and appurtenant
irrigation structures, without any payment made by the United States, or
its successors and assigns, for such right, with the agreement on the part
of the applicant that if the construction or reconstruction of any or all
of such dams, dikes, levees, reservoirs, canals, wasteways, laterals,
ditches, telephone and telegraph lines, electric transmission lines,
roadways, or appurtenant irrigation structures across, over, or upon said
lands should be made more expensive by reason of the existence of
improvements or workings of the applicant thereon, such additional expense
is to be estimated by the Secretary of the Interior, whose estimate is to
be final and binding upon the parties hereto, and that within thirty days
after demand is made upon the applicant for payment of such sums, the '
applicant will make payment thereof to the United States, or its successors
and assigns, constructing or reconstructing such damsg, dikes, levees, '
reservoirs, canals, wasteways, laterals, ditches,- telephone and telegraph
lines, electric transmission lines, roadways, or appurtenant irrigation

- gtructures across, over, or upon said lands. There is also reserved to )
the United States the right of its officers, dgents, employees, licensees, "’
and permittees, at all proper times and places freely to have ingress to,
passage over, and egress from all of said lands for the purpose of
exercising, enforcing, and protecting the rights reserved herein.

Applicant further agrees that the United States, its officers, agents,
employees, and assigns, shall not be liable for any damage to the '
improvements or works of the applicant resulting from the construction,
reconstruction, operation, or maintenance of any of the works hereinabove
enumerated.
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APPENDIX B
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B.1l

HEC—2 MODEL ALTERNATIVE NO. 1




l
|
|  Interactive Summary Printout |
|  for MS/PC-DOS micro computers |
| May 1991 |

NOTE - Asterisk (*) at left of profile number
indicates message in summary of errors
list

4-13-92

Summary Printout

SECNO Q CWSEL CRIWS EG VCH DEPTH AREA TOPWID XLCH ELMIN 10K*S TIME
314.00 2653.00 39.53 41.97 48.95 24.63 (::é;zg:] 107.71 40.00 .00 36.80 282.54 .00
400.00  2653.00 37.24 39.67 46.50 24.42 75 108.64 40.00 86.00 34.49 275.66 .00
500.00 2653.00 34.04 36.56 44.01 25.34 2.62 104.71 40.00 100.00 31.42 213.62 .00
660.00  2653.00 28.98 31.64 40.16 26.83 _EL&?-» 98.88 40.00 160.00 26.50 256.30 .00

7....,800.00 2653.00 26.60 29.11 36.52 25.27 2.62 104.97 40.00 140.00 23.98 211.90 .01
900.00  2653.00 24.88 2733 34.35 ’JEE;ZQ~"__MEL§2 107.43 40.00 100.00 22.19 196.90 .01
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* HEC-2 WATER SURFACE PROFILES i * U.S. ARMY CORPS OF ENGINEERS N
* * * HYDROLOGIC ENGINEERING CENTER *
* Version 4.6.2; May 1991 = * 609 SECOND STREET, SUITE D a
X ’ * * DAVIS, CALIFORNIA 95616-4687 N
Y ATE 01JUN92 TIME  14:37:31 * i (916) 756-1104 %
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01JUN92

‘ THIS RUN EXECUTED 01JUNS2

‘*************************************

- HEC-2 WATER SURFACE PROFILES

14:37:31

Version 4.6.2; May 1991

B L R e L L et

THIS IS AN ARCHIVAL RUN ALL DATA AND RESULTS ARE SAVED ON UNIT 96

AC

AC AERIAL MAPPING: FLOOD CONTROL DISTRICT OF MARICOPA COUNTY — 4-13-92

AC 2801 W. DURANGO PHX. AZ. 85009

AC PHONE (602) 501-1501

AC

AC SURVEY CONTROL: SOIL CONSERVATION SERVISE DATE: 7-24-90

AC 201 E. INDIANOLA AVE., SUITE 200 a

AC PHOENIX. ARIZONA 85012  TEL: (602) 640-5143

AC

AC ******‘x**‘k****************************************************

AC o *

AC  * SPOOKHILL OUTLET DESIGN SUPPER CRITICAL CONDITION *

‘® *

A(,‘ - ke kdek Ak Ak kR A kAR E kAR AR K AFAEAKEAREFTHRRARXII KRR IFIIX AR IR T IR *H

AC

AC  OUTLET CHANNEL WIDTH +uccennenunnennnsnnencencsnesnnnns 40 FEET

AC  OUTLET CHANNEL DEPTH «eeueecernnnneennnencessnnssnsonns 5 FEET

AC  DISCHARGE FOR THE 100-YEAR BY FCD .eoueveeennncnaennns 2653 CFS

AC  CULVERT INFORMATION OUT LET ELEVATION .eewneenvnnen 1334.49

AC  BY FCD PROPOSED CONDITION MAP

AC  THERE ARE 4-10x10 CULVERTS

AC  THE MANNING N FOR THE CULVERT ..uuvennrernnncenecennes 0.015

AC  THE MANNING N FOR THE CONCRET RETAINING +..cewenenn.n- 0.015

AC  WALLS FOR SIDES AND GROUTED ROCK BOTTOM

AC

AC

AC

AC

T1 SPOOKHILL OUTLET DESIGN FOR THE SOIL CONSERVATION SERVICE

T2 FCD 6C300S 100 YEAR FLOW - PROPOSED CONDITION

T3 DATE: 4-13-92

J1 ICHECK  INQ NINV IDIR STRT METRIC ~ HVINS  Q WSEL Fa

0 0 0 1 0.0285 0 0 2653 40 0

J2 NPROF  IPLOT  PRFVS = XSECY ~ XSECH  FN ALLDC -~ 7 IBW  CHNIM ~ ITRACE

s 0 -1 0 0 0 | e 15

J3  VARIABLE CODES FOR SUMMARY PRINTOUT

PAGE

14:37:31

1




38 43 1 Z 3 26 25 8 4 39




01JUN92 14:37:31 PAGE 2

NC .065 .065 .015 .3 5
X1 314 28 76.58 123.42 86 86 86
X3 10 49.00 46.80
GR  43.80 67.75 36.80 74.75 36.80 75.75 43.80 75.75 43.80 76.58
GR  37.63 76.58 36.80 77.42 36.80 85.75 37.63 86.58 43.80 86.58
GR  43.80 88.75 37.63 88.75 36.80 89.58 36.80 97.92 37.63 98.75
GR  43.80 98.75 43.80 101.25 36.80 101.25 36.80 111.25 43.80 111.25
GR  43.80 113.42 36.80 113.42 36.80 123.42 43.80 123.42 43.80 124.25
GR  36.80 124.25 36.80 125.25 43.80 131.25
NC  0.065 .065 .015 0.1 .3
X1 400 28 76.58 123.42 124 76 100
X3 10 49.00 46.80
GR  41.49 67.75 34.49 74.75 34.49 75.75 41.49 75.75 41.49 76.58
GR  35.32 76.58 34.49 77.42 34.49 85.75 35.32 86.58 41.49 86.58
GR  41.49 88.75 35.32 88.75 34.49 89.58 34.49 97.92 35.32 98.75
GR  41.49 98.75 41.49 101.25 34.49 101.25 34.49 111.25 41.49 111.25
GR  41.49 113.42 34.49 113.42 7 34.49 123.42 41.49 123.42 41.49 124.25
GR  34.49 124.25 34.49 125.25 41.49 131.25
X1 500 4 80 120 160 160 160
GR  38.42 80 31.42 80 31.42 120 38.42 120
x:;. 660 4 80 120 140 140 140

oy 33.5 80 26.50 80 26.50 120 33.50 120
X1 800 4 80 120 100 100 100
GR  30.98 80 23.98 80 23.98 120 30.98 120
X1 900 4 80 120 0 0 0
GR  29.19 80 22.19 80 22.19 120 29.19 120




01JUNS2 14:37:31

-.’o DEPTH
QLOB

TIME VLOB
SLOPE XLOBL
*PROF 1

CWSEL
QCH
VCH
XLCH

CRIWS
QROB
VROB
XLOBR

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV= .300 CEHV=
*SECNO 314.000

3265 DIVIDED FLOW

.500

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

314.000 2.73
2653.0 .0

.00 .00
.028254 0.

39.53
7653.0
24.63
0.

FLOW DISTRIBUTION FOR SECNO=

STisEs 11 123.
PER Q= 100.0
AREA= 107.7
VEL= 24.6
DEPTH= 2.7
CCHV= .100 CEHV=

*SECNO 400.000

3265 DIVIDED FLOW

.300

41.97
.0
.00
0.

314.00

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA=

400.000 2.75
2653.0 .0

.00 .00
.027566 86.

37.24
2653.0
24.42
86.

FLOW DISTRIBUTION FOR SECNO=

39.67
.0
.00
86.

400.00

WSELK EG HV
ALOB ACH AROB
XNL XNCH XNR
ITRIAL 1DC ICONT
49.00 ELREA=
40.00 48.95 9.42
.0 107.7 .0
.000 .015 .000
0 14 4
CWSEL= 39.53
49.00 ELREA=
.00 46.50 9.26
.0 108.6 .0
.000 .015 .000
8 14 0
CWSEL= 37.24

HL
yoL
WTN
CORAR

46.80

.00

.000
.00

46.80

2.40

.000
.00

0LOSS
THA
ELMIN
TOPWID

.00

36.80
40.00

.05
.1
34.49
40.00

PAGE

L-BANK ELEV
R-BANK ELEV
SSTA

ENDST

43.80
43.80
76.58
123.42

41.49
41.49
76.58
123.42




01JUN92 14:37:31 PAGE 4

.NO DEPTH CWSEL CRIWS WSELK EG HY HL 0LOSS L-BANK ELEV
QLOB QCH QROB ALOB ACH AROB VoL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL 1DC ICONT CORAR TOPWID ENDST
STA= 77. 123.
PER Q= 100.0
AREA= 108.6
VEL= 24.4
DEPTH= 2.7

*SECNO 500.000

3301 HV CHANGED MORE THAN HVINS

500.000 2.62 34.04 36.56 .00 44.01 9.97 2.42 .07 38.42
2653.0 .0 2653.0 .0 .0 104.7 .0 25 2 38.42
.00 .00 25.34 .00 .000 .015 .000 .000  31.42  80.00
- .021362 124. 100. 78 6 14 0 .00 40.00  120.00
FLOW DISTRIBUTION FOR SECNO=  500.00 CWSEL=  34.04
STA= 80. 120.
‘II!= 100.0
- 104.7
VEL= 25.3
DEPTH= 2.6

*SECNO 660.000

3301 HV CHANGED MORE THAN HVINS

660.000 2.48 28.98 31.64 .00 40.16 11.18 3.74 .12 33.50
2653.0 .0 2653.0 .0 .0 98.9 .0 .8 «3 33.50
.00 .00 26.83 .00 .000 .015 .000 .000 26.50 80.00
.025630 160. 160. 160. 5 14 0 .00 40.00 120.00
FLOW DISTRIBUTION FOR SECNO= 660.00 CWSEL= 28.98
STA= 80. 120.
PER Q= 100.0
AREA= 98.9
VEL= 26.8
DEPTH= 2:5




01JUN92 14:37:31
’o DEPTH CWSEL CRIWS WSELK £G HY HL 0LOSS L-BANK ELEY
QLoB QCH QROB ALOB ACH AROB voL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WIN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL  IDC ICONT CORAR  TOPWID  ENDST
*SECNO 800.000
3301 HY CHANGED MORE THAN HVINS
800.000 2.62 26.60 29.11 .00 36.52 9.92 3.26 .38 30.98
2653.0 .0 2653.0 .0 .0 105.0 .0 1.2 .4 30.98
.01 .00 25.27 .00 .000 .015 .000 .000  23.98 80.00
.021190 140. 140. 140. 6 17 0 .00 40.00  120.00
FLOW DISTRIBUTION FOR SECNO=  800.00 CWSEL= 26.60
STA= 80. 120.
PER Q=  100.0
AREA=  105.0
VEL= 25.3
DEPTH= 2.6
*SECNO 900.000
4000 2.69 24.88 27.33 .00 34.35 9.47 2.04 .13 29.19
-5 0 .0 2653.0 .0 .0 107.4 .0 1.4 5 29.19
.01 .00 24.70 .00 .000 .015 .000 000 22.19 80.00
.019690 100. 100. 100. 8 14 0 .00 40.00  120.00
FLOW DISTRIBUTION FOR SECNO=  900.00 CWSEL= 24.88
STA= 80. 120.
PER Q=  100.0
AREA=  107.4
VEL= 24.7
DEPTH= 2.7
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AKEAAKRKKRAAF AR KA AR XRARARK AR K IR AR I IAARAK

THIS RUN EXECUTED 01JUNS2 14:37:33
HEC-2 WATER SURFACE PROFILES
Version 4.6.2; May 1991

KEXA K AKX KRR AKRA KA KK XAAX KX X AR XA XA A AL XTA,K

| NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

4-13-92

SUMMARY PRINTOUT

SECNO Q CWSEL CRIWS EG VCH AREA DEPTH TOPWID XLCH
314.000 2653.00 39.53 41.97 48.95 24.63 107.71 2.73 40.00 .00
400.000  2653.00 37.24 39.67 46.50 24.42 108.64 2.75 40.00 86.00

500.000  2653.00 34.04 36.56 44.01 25.34 104.71 2.62 40.00 100.00

~2060.000  2653.00 28.98 31.64 40.16 26.83 98.88 2.48 40.00 160.00

800.000  2653.00 26.60 29.11 36.52 25.27 104.97 2.62 40.00 140.00

900.000  2653.00 24.88 27.33 34.35 24.70 107.43 2.69 40.00 100.00




01JUNS2

a:‘

14:37:31

SUMMARY PRINTOUT TABLE

SECNO

314.000

400.000

500.000

660.000

800.000

900.000

XLCH

.00

86.00

100.00

160.00

140.00

100.00

150

ELTRD

.00

.00

.00

.00

.00

.00

ELLC

.00

.00

.00

.00

.00

.00

ELMIN

36.80

34.49

31.42

26.50

23.98

22.18

Q

2653.

2653.

2653.

2653.

2653.

2653.

00

00

00

00

00

00

CWSEL

39.53

37.24

34.04

28.98

26.60

24.88

CRIWS

41.97

39.67

36.56

31.64

29.11

2/.33

EG

48.95

46.50

44.01

40.16

36.52

34.35

10*KS

282.54

275.66

213.62

256.30

211.90

196.90

VCH

24.63

24.42

25.34

PAGE

AREA

107.71

108.64

104.71

98.88

104.97

107.43

7

.01K

157.83

159.79

181.52

165.72

182.25

189.07
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SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH
314.000 2653.00 39.53 .00 .00 -.47 40.00 .00
400.000  2653.00 37.24 .00 =2.29 .00 40.00 86.00
500.000 2653.00 34.04 .00 =320 .00 40.00 100.00
660.000  2653.00 28.98 .00 -5.07 .00 40.00 160.00
800.000  2653.00 26.60 .00 =237 .00 40.00 140.00
900.000  2653.00 24.88 .00 =1.73 .00 40.00 100.00
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i
|

SUMMARY OF ERRORS AND SPECIAL NOTES
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APPENDIX B

B.2

HEC—2 MODEL ALTERNATIVE NO. 2

e spookhill Outletllchanhel‘-—jafxé ”s_efdiment}__;,é'sjli.ih;.-;‘;.'.:-,::i oot




l
|
nteractive Summary Printout |
|  for MS/PC-DOS micro computers |
| May 1991 |

NOTE - Asterisk (*) at left of profile number
indicates message in summary of errors
list

4-13-92

Summary Printout

SECNO Q CWSEL CRIWS £G
314.00 2653.00 39.53 41.97 48.95

*  400.00 2653.00 37.69 39.67 44.50
*  500.00 2653.00 35.27 36.55 39.87
660.00  2653.00 30.11 31.63 35.35

5 800.00  2653.00 28.08 28.87 31.69

\ 1020.00  2653.00 23.48 24.51 27.50

‘ 1240.00  2653.00 19.20 20.13 23.07

. ST A =5
ST e 2.:60

Eoo 2.1l

qa

Corve goo ). 25

10?20 2.04

12 40 2.2
!

20 O—C orve 3 ’f‘\”%j

el
by = pbe= Lbg =140

‘, e AR 348

pER PO

77 A
YCH DEPTH AREA TOPWID XLCH ELMIN 10K*S TIME
24.63 273 107.71 40.00 .00 36.80 282.54 .00
_ 20,94 3.20 126.70 40.00 86.00 34.49 713.97 .00
3.2
17.21 3.85 154.18 40.00 100.00 31.42 252.56 .00
18.35 3.61 144 .54 40.00 160.00 26.50 308.97 .01
15.24 4.35 174.07 40.00 140.00 23.73 373.25 .01
16.09 4.12 164.87 40.00 220.14 19.36 204.99 +01
15.80 4.20 167.93 40.00 220.14 15.00 193.63 .02
O AEAT C Pep /%
O 7,70
o 5. 94
o . 82 )
o R -3 £5.92
6 (- 34 S
]
| 7. 1¢ L = 482.72
| 17: 2 2
8 /
7 Loy
=% .54 i = 400
d /
= 7‘2.2 é.'? - :?,'/52
2
285
R i
TRORENITE

CVREFFRED  rermp
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HEC-2 WATER SURFACE PROFILES

‘ATE 01JUN92 TIME  14:46:28

*

*

*

]

*

N E L R e e T e e e e

> X X X

A A KAAAXKAKRKK AKX AARKRKAAKRKAKR KX AR AR K AAAR

*

*

U.S. ARMY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET, SUITE D

DAVIS, CALIFORNIA 95616-4687
(916) 756-1104

*

*

*

*

%

KA A A I AR KRAKR K AR KK AR K AR A AR AR KK RKX AT ARKRAFAX




01JUN92

FEKAKAAKAKRKAARKR AR KA A AR R IR A A KR A XA IR AKAK

HEC-2 WATER SURFACE PROFILES

14:46:29

Version 4.6.2; May 1991

hkkkk kA khk Ak hk kAR A K A IR A AR A Ik hkkdhhhkxhrd

THIS RUN EXECUTED 01JUN92

PAGE

14:46:29

1

THIS IS AN ARCHIVAL RUN ALL DATA AND RESULTS ARE SAVED ON UNIT 96

AC

AC AERIAL MAPPING: FLOOD CONTROL DISTRICT OF MARICOPA COUNTY  4-13-92

AC 2801 W. DURANGO PHX. AZ. 85009

AC PHONE (602) 501-1501

AC

AC SURVEY CONTROL: SOIL CONSERVATION SERVISE DATE: 7-24-90

AC 201 E. INDIANOLA AVE., SUITE 200

AC PHOENIX. ARIZONA 85012  TEL: (602) 640-5143

AC

AC *****************************'k***‘k****************************

AC  * *

AC * SPOOKHILL OUTLET DESIGN SUPPER CRITICAL CONDITION *

AQ‘II! *

A., - **‘k*‘k*'k**t***‘k****‘k************‘k****************************

AC

AC  OUTLET CHANNEL WIDTH «uvvecueeernnnosnsaaaseeccossnnnnnns 40 FEET

AC  OUTLET CHANNEL DEPTH  «euueennneunnnnnnanassececeennnnnes 5 FEET

AC  DISCHARGE FOR THE 100-YEAR BY FCD .evvvvveeeeensennnns 2653 CFS

AC  CULVERT INFORMATION OUT LET ELEVATION ..eeeveneennns 1334.49

AC  BY FCD PROPOSED CONDITION MAP

AC  THERE ARE 4-10x10 CULVERTS

AC  THE MANNING N FOR THE CULVERT .uuueunnnnnnnnnnnneenens 0.015

AC  THE MANNING N FOR THE CONCRET RETAINING ...ceceveen... 0.030

AC  WALLS FOR SIDES AND GROUTED ROCK BOTTOM

AC

AC

AC

AC

T1 SPOOKHILL OUTLET DESIGN FOR THE SOIL CONSERVATION SERVICE

T2 FCD 6C300S 100 YEAR FLOW - PROPOSED CONDITION

T3 DATE: 4-13-92

J1 ICHECK  INQ NINV IDIR STRT METRIC ~ HVINS Q WSEL FQ
0 0 0 1 0.0285 0 0 2653 40 0

J2  NPROF IPLOT PRFVS XSECY XSECH FN _ALLDC IBW CHNIM ITRACE

‘1 0 -1 0 0 0 st | 0 0 15

J3 VARIABLE CODES FOR SUMMARY PRINTOUT




38 43 1 2 3 26 25 8 4 39
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