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Alternative 6 - Southern Avenue - E1 Mirage Road Improvements

Figure 3 shows an area northwest of the intersection of Southern Avenue and
E1 Mirage Road that is being flooded during the February 1980 flood.

Waters enter this area via a culvert along ET Mirage Road and over the
Southern Avenue-E1 Mirage Road intersection, which is lower in elevation
than the St. John's Canal bank (the Canal siphons under E1 Mirage Road).
Once the floodwaters cross Southern Avenue, they enter irrigation and
drainage ditches and can cause local flooding before the waters can be
drained to the west. At sufficiently high discharges, the area would be
flooded by overtopping and/or upstream bypassing of the St. John's Canal.

The flooding that occurs prior to overtopping and/or upstream bypassing
could be eliminated by raising the intersection of Southern Avenue and EI
Mirage Road to the height of the St. John's Canal banks and installing a
gate on the drainage culvert along ET1 Mirage Road that passes under South-
ern Avenue. The location and details of the gate depend on whether the
Holly Acres subdivision ring Tevee is built and the normal operation of the
culvert. This alternative is included as part of the ring levee plan and
is shown on Figures 8 and 9. The costs and benefits have been separated

from the ring levee plan.

Alternative 7 - Bank Stabilization, 91st Avenue to 95th Avenue

As shown in Figure 3, the north bank just downstream from the 91st Avenue
Treatment Plant is attacked by floodwaters, resulting in Toss of land and
washout of the St. John's Canal. The present alignment of the low-flow

channel along the north bank continues to threaten irrigated farmland and

the St. John's Canal, which delivers irrigation water to 2,000 acres.

A solution to this problem is presented in Figure 10. It consists of a new
rip-rapped bank to gradually turn the flow along the north bank and a new
excavated unlined low-flow channel to prevent effluent and flood flows from
attacking the bank at an acute angle or ponding against it. The new bank
would tie into the existing banks on either end and would not reduce the

VI-6




[ HE I =N BN BN BN BE B BN DD BE BE BN e Iill- Il N = .

frequency of overbank flooding. However, the bank in this area is high and
will not be overtopped by discharges under 200,000 cfs (100-year flood).
The purposes of this project are to prevent further loss of land through
erosion and to protect the St. John's Canal. Furthermore, the land between
the existing bank and the new bank could be filled and utilized.

Alternative 8 - Bank Stabilization, 101st Avenue to 109th Avenue

Figure 3 shows how floodwaters overtop the bank and flow across irrigated
farmiand and several homes starting at 103rd Avenue. The hydraulic
analysis indicates that this breakout will occur at discharges over 100,000
cfs if channel clearing is implemented.

On Figure 11, a bank stabilization plan addressing this problem is shown.
The project involves raising the bank slightly to protect against a
discharge of about 250,000 cfs with no freeboard. The bank would be
rip-rapped and would tie into the existing banks at both ends. Some of the
Tand currently exposed to overland flow would still be subject to backwater
ponding from downstream at high flows, but the damages would be reduced
substantially at all discharegs. Channel clearing and debris removal that
has been performed in this area will help to prevent an increase in water

surface elevation.

Alternative 9 - Bank Stabilization, 113th Avenue to 119th Avenue

A major north bank breakout of flow occurs in the vicinity of 113th Avenue.
On Figure 3, it can be seen that the overbank flow crosses tﬁe Holly Acres
Subdivision and that dense phreatophytes restrict the return of flow to the
river. Some of the flow continues all the way to the Agua Fria River.

Figure 12 shows a bank stabilization project that could reduce damages in
this area. The project would tie into the existing upstream bank near
113th Avenue and direct flows to the southwest and into the cleared channel
strip. The project would block off a secondary low-flow channel that
presently passes just south of the Holly Acres Subdivision. Minor channel
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excavation would help in directing the flow away from the new bank. The
channel clearing is important in that it will provide effective flow area
removed by the blocked-off channel. Discharges under about 130,000 cfs
would be contained, but at larger discharges some flow would overtop the
levee and flow into the blocked off low-flow channel. Even at high flows,

however, the project would reduce damages along the north overbank.




Alternative 6 - Southern Avenue-E1 Mirage Road Improvements

This alternative was designed as part of the ring Tevee plan. The costs
are broken out in Table VII-2. The total first cost is $72,000. The
annual cost excludes any 0&M costs, which are assumed to be negligible.
For 25-year amortization, the cost is $4,100 per year.

Alternative 7 - Bank Stabilization, 91st Avenue to 95th Avenue

The alternative was designed and a fairly detailed cost estimate was
developed. Table VII-3 presents the cost estimate item by item. The
Appendix contains the back-up for this estimate, including design
considerations and quantity calculations. The total first cost is
$1,137,000. The annual cost, including 1 percent for 0&M, is $77,000 for
25-year amortization.

Alternative 8 - Bank Stabilization, 101st Avenue to 109th Avenue

Table VII-4 presents the cost estimate for this alternative. Back-up
calculations are in the Appendix. The total first cost is $1,487,000. The
annual cost, including 1 percent for 0&M is $100,000 for 25-year
amortization.

Alternative 9 - Bank Stabilization, 113th Avenue to 119th Avenue

The cost estimate is presented in Table VII-5. The back-up calculations
are in the Appendix. The total first cost is $1,178,000. The annual cost,
including 1 percent for 0&M, is $79,000 for 25-year amortization.discharges
under 200,000 cfs (100-year flood)

Table VII-3 presents a summary of the estimated project costs.
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- Entire Holly Acres area with no channel clearing

- entire Holly Acres area with 1,000 ft. wide channel
clearing

- areas north of Southern Avenue

- areas protected by the Holly Acres subdivision ring levee

- areas protected by the Southern Avenue-E1 Mirage Road

improvements
The computations and results are found in the Appendix.

Bank stabilization measures such as Alternatives 7, 8 and 9 are
generally not evaluated from a benefit/cost standpoint, since flood
damages prevented are difficult to predict accurately. The
benefits for Alternatives 7, 8 and 9 were nevertheless estimated
based on one possible scenario. These benefits include reduction

of land erosion, prevention of canal breaks, and partial reductions

- in inundated areas and velocity of overbank flow. The calculations

and assumptions are documented in the Appendix. The estimated

annual benefits are :

Alternative 7: $ 9,500
Alternative 8: §$ 1,800
Alternative 9: $157,800

The loss of income associated with reduced crop yields caused by
interruption of irrigation supply by breaks in the St. Johns Canal
was considered, as well. However, no benefits were assumed for
this condition. Past experience has shown that canals that are
damaged by floodwaters can be repaired sufficiently quickly to
avoid significant impacts to crops, although this may involve a
temporary fix before the canal itself is properly repaired or a
temporary increase in dependence on alternate sources that are

still available, such as wells.
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This can be done because the flood period of December through April
corresponds to a period of low water use. During the peak irriga-
tion months of July and August, an interruption in supply would be
very damaging, but the chances of a flood during or within a couple
of months before this time is essentially nil. It was therefore
assumed that in the event of a canal break, the supply would be
restored or obtained for other sources in time to prevent crop

losses.

It should be noted that estimation of benefits associated with the
bank stabilization alternatives requires a considerable amount of
subjective evaluation and the resulting benefits should be regarded
as rough approximations. A more detailed study could not remove
most of the uncertainty and subjectivity in these estimates.

Based on the annual expected flood damages in selected areas and
under certain project construction assumptions, average annual
direct benefits of several of the alternative flood control
measures were computed. Channel clearing was assumed to be com-
pleted in evaluating other alternatives. Indirect benefits were
assumed to be 15 percent of direct benefits. Table VIII-1

summarizes the results.
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IX. EVALUATION OF ALTERNATIVES

The primary evaluation criteria considered in evaluating the alternatives
at this stage were effectiveness and efficiency (as measured by the
benefit/cost (B/C) ratio). Table IX-1 presents a summary of the annual
benefits and costs for each alternative. Data for this table comes from
Tables VII-3 and VIII-1. An evaluation of each alternative follows:

TABLE IX-1

SUMMARY OF ANNUAL BENEFITS
AND COSTS OF ALTERNATIVE FLOOD CONTROL MEASURES

Total Annual

Average Annual Cost Benefit/Cost
Alternative Benefits 25 yrs. 0@ 3% Ratio
1. Channel Clearing $ 28,000 $ 150,000 0.19
2. Channel Excavation =  ----------eouoo Not Computed----------------
3. North Bank Levee $595,800 $2,956,000 0.20%*
4. Southern Avenue Levee  $129,400 $1,180,000 0.11
5. Ring Levee $216,700 $ 101,000 2.2
6. Road Improvements $ 28,600 $ 4,100 7.0
7. 91st Avenue to 95th $ 9,500 $ 77,000 «12
Avenue Bank
8. 101st Avenue to 109th § 1,800 $ 100,000 .02
Avenue Bank
9. 113th Avenue to 119th  $157,800 $ 79,000 2.0

Avenue Bank

*0.33 for 100-year amortization
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Alternative 1 - Channel Clearing

Channel clearing appears to be an inefficient flood control measure in this
reach. The reasons for the Tow benefits and the Timitations on the hydrau-
1ic analysis were previously discussed. The major environmental consider-
ation is the destruction of wildlife habitat. The Draft Environmental
Assessment Report by Benham-Blair & Affiliates contains more information on

the potential impacts of this measure.

Alternative 2 - Channel Excavation

Channel excavation was considered as a concept only and no plans were
developed. The concept was rejected for lack of both effectiveness and
efficiency. The effectiveness of channel excavation is considered poor
because the natural forces of the river could easily lead to shifts in
alignment and sedimentation that would greatly reduce the effectiveness of
the excavation over time. Furthermore, channel clearing alone will tend to
concentrate the flow and scour out the river in that area. Any more than a
small pilot channel through a cleared area would 1ikely be wasted effort.

Despite the above argument, a sufficient amount of excavation in the river
could reduce flood depths, at least until the sediment carried by the river
could replace the excavated material. However, the rough cost calculations
performed indicated that an excavation of only 1 foot in depth would cost
as much as clearing and maintaining the same surface area free of phreato-
phytes. Clearing must be performed as part of any excavation as well.
Simple hydraulic calculations show that clearing a strip of the river that
is covered with phreatophytes would lower the water surface much more than
excavating a 1 foot deep channel in a cleared area, yet would cost about
the same. Excavation is less efficient than clearing, yet clearing is not
efficient in the Holly Acres area. Channel excavation was therefore not

considered further.
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Alternative 3 - Levee Along North Bank

This alternative would be very effective in preventing flood damages over
the entire Holly Acres area. However, as can be seen, its efficiency is
very low. Even if significant cost reductions were identified by further
study and a 100-year amortization period were used, the project would not
be cost-effective. The possibility of incorporating other objectives into
this plan has been mentioned, but the benefits derived from these other
uses would have to be much larger than the flood control benefits to
justify the project.

Alternative 4 - Levee Along Southern Avenue

This project would cost roughly 40 percent as much as the north bank Tevee,
yet it would produce only 20 percent of the benefits. Its efficiency is
thus only half that of the north bank levee. The benefit/cost ratio is so
Tow that even if interior drainage costs were reduced to almost nothing,
this alternative would still not be cost effective. For this reason, this

alternative was not considered further.

Alternative 5 - Ring Levee Around Holly Acres Subdivision

The benefits of this project are considerably greater than its costs - this
appears to be a cost-effective solution to some of the flood problems in
the Holly Acres area. The cost and benefit calculations must now be
reviewed in more detail to insure that the damage values, unit costs, and

design assumptions and criteria are appropriate.

The possibility of local financing appears good since the project has a
moderate cost. Federal involvement may be a possibility if the cost

estimate of $1.5 million is reasonably accurate (this is less than the
Corps of Engineers' $3 million limit for the Small Projects Authority).

Environmental impacts should be minor.
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Local support for the project should be reasonably good. In the June 1980
survey of the Holly Acres Flood Control Association membership, only 5 per-
cent picked levees as their first choice, but only 8 percent picked levees
as their least preferred choice for flood relief. Channelization was by
far the most popular choice and relocation was by far the least popular.
The ring levee, however, will 1likely be acceptable to many residents, if
the only alternative for flood relief is relocation. The major objection
will 1ikely be the limited scope of this project that fails to protect many
of the area's residents.

Alternative 6 - Southern Avenue-E1 Mirage Road Improvements

This project is cost-effective, but extremely limited in scope. The hydra-
ulic analysis for this project was highly approximate since the available
topographic data was not very detailed and the flooding of this area is a
rather complex dynamic phenomenon. More data collection and analysis needs
to be performed on this alternative before it can be recommended, although
it appears at this time that the project is a good one. Adverse environ-
mental impacts should be negligible. Public support may be Tacking due to
the very limited scope of the project.

Alternative 7 - Bank Stabilization, 91st Avenue to 95th Avenue

This project has a Tow benefit-cost ratio. The benefits are low primarily
because there is no overbank flooding problem in this area, the effects of
bank erosion are projected to be Timited to a relatively small agricultural
area with no residences, and it was assumed that a canal break could be
repaired with no serious consequences to crop yields.

Alternative 8 - Bank Stabilization, 101st Avenue to 109th Avenue

This project has an extremely low B/C ratio. The Tow benefits result
because damages do not occur at discharges below about 100,000 cfs and the
benefits are limited to the short 1 mile reach from 103rd Avenue to 11l1lth

Avenue. Also, there are very few homes in this area.
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Alternative 9 - Bank Stabilization, 113th Avenue to 119th Avenue

This project has a favorable B/C ratio of 2.0. The benefits were based on
the assumption that the project would have significant benefits from 115th
Avenue to the Agua Fria River, a distance of 3 miles. This 3 mile reach is
the most densely populated residential area along the Gila River. Further-
more, the project would be beneficial at flows as low as 50,000 cfs and as

high as 200,000 cfs.

The methods used to compute the benefits of this project are based on the
effects of flow velocity on flood damages. As such, it is not in
accordance with general practice for flood control planning on the Federal
or State levels. A conventional analysis would show no benefits at all for
this project. This is a significant fact to consider if funding would be

needed from Federal or State sources.

The environmental impacts of the project are probably not of major concern
to implementation. Public support may be lacking unless all three bank
stabilization projects are constructed as a single project.

Compared to the Ring Levee (Alternative 5) this project is somewhat less
costly, affects a larger area, but does not reduce damages as completely.
The B/C ratios are comparable. They are redundant so that only one or the
other should be built, not both. One major factor in choosing between the
two alternatives would be whether outside funding (Federal or State) is
needed. The ring levee benefits can almost surely be supported using
whatever procedures are required by the funding agency. The bank stabili-
zation benefits probably cannot. Finally, the probability of a successful,
long lasting project is greater for the ring levee plan than for the bank

stabilization plan.
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TABLE VII-3

BANK STABILIZATION, 91st TO 95th AVENUE
COST ESTIMATE

QUANTITY TAKE-OFF ESTIMATE
JOB NO.
MARICOPA COUNTY FLOOD CONTROL DISTRICT
COMPUTED BY PREPARED BY
SALT-GILA INTERIM FLOOD CONTROL WORKS :
B CHECKED BY CHECKED BY
HOLLY ACRES AREA BANK STABILIZATION
N DATE DATE
91st TO 95th AVENUES
FTRe DESCRIPTION - i UNIT s TOTAL COST
NO. QUANTITY COST
FIRST COST
1 Diversion and Control of Water =i JOB L.S. A
2 Clear Site and Remove Obstructions 12 ACRE 300 3,600
3 Excavation
A. For Channel 27,400 CY 1.50 41,100
B. For Levee Fill 18,400 CY 1.50 27,600
C. Toe 118,000 | CY 2.50 295,000
4 Compacted Fill
A. Levees 16,000 | cy 1.00 16,000
B. Toe 118,000 cyY 1.30 153,400
5 Vegetation Erosion Protection JOB L.S. 500
6 Filter Material 2,840 cY 18.00 51,100
7 Rock Rip-Rap 11,300 | cy 18.00 203,400
8 Flap Gates -- EA 2000 =
9 Interior Drainage
A. Collection = JOB S =
B. Pump Station . JOB LS. i
10 Road Work
A. Excavation and Fill = CY 250 .
B. Remove Pavement ' == SF 0.60 ==
C. Aggregate Base == CY 18.00 =
D Asphalt/Concrete Pavement 9,300 SF 1.00 9,300
Total Construction Costs 801,000
Contingencies, 15% 120,200
Engineering and Design, 10% 80,100
Supervision and Administration, 10% 80,100
11 Land Acquisition ) : 7 | ACRE | 8000 56,000
TOTAL FIRST COST 1,137,000
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MARICOFA COUNTY INTERIM FLOOD CONTROL STUDY
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SECTION 2. 101ST TO 109TH AVENUES
Cost Calculations

Benefit Calculations




COST CALCULATIONS




TABLE VII-4

COST ESTIMATE

BANK STABILIZATION, 101st TO 109th AVENUES

QUANTITY TAKE-OFF ESTIMATE
l JOB NO.
MARICOPA COUNTY FLOOD CONTROL DISTRICT
COMPUTED BY PREPARED BY
I SALT-GILA INTERIM FLOOD CONTROL WORKS
CHECKED BY CHECKED BY
HOLLY ACRES AREA BANK STABILIZATION
i DATE DATE
I 101st TO 109th AVENUE
ITEM ESTIMATED UNIT
DESCRIPTION UNIT TOTAL COST
l NO. QUANTITY COST
FIRST COST
I 1 Diversion and Control of Water JOB L.S. 3,700
2 Cleayr Site and Remove Obstructions 14 ACRE 300 4,200
I 3 Excavation
A. For Channel -- cY 1.50 =
B. For Levee Fill 4,530 Cy 1.50 6,800
I C. Toe 147,500 | CY 2.50 368,800
4 Compacted Fill
A. Levees 3,940 CY 1.00 3,900
I B. Toe 147,500 cY 1.30 191,800
5 Vegetation Erosion Protection JOB E...Se 500
l 6 Filter Material 4,190 cyY 18.00 75,400
7 Rock Rip-Rap 16,700 | cy 18.00 300,600
l 8 | Flap Gates 3 |EA 2000 6,000
I 9 Interior Drainage .
A. Collection JOB L.S. 9,000
B. Pump Station s JOB L.Ss s
I 10 Road Work
A. Excavation and Fill == CY 2.50 i
B. Remove Pavement == SF 0.60 .
l C. Aggregate Base -- CY 18.00 .
D. Asphalt/Concrete Pavement 36,200 SF 1.00 36,200
Total Construction Costs 1,006,900
l Contingencies, 15% 151,000
Engineering and Design, 10% 100,700
l Supervision and Administration, 10% 100,700
11 Land Acquisition 16 | ACRE | 8000 128,000
' TOTAL FIRST COST 1,487,000
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LEVEE — EXCAVATION

MARICOFA COUNTY INTERIM FLOOD

REACH: LEVEE QUANTITIES, 101st TO 10
SIDE SLOFES: 2.0:1, 2,011

TOF WIDTH 8.0

COMFACTION FACTORS 115

RUN DATE: 14-AFR-81

STATION # LENGTH HEIGHT AREA

ft ft zsaft

286,70 0.0 0,0
C-80 » 0

9923.50 2 24.0
1060.0

1004,10 2.0 24,0
1190.0

1016.00 30 42,0
400.,0

1020.00 3,0 42,0
1000.0

1630.00 0.0 0.0

LENGTH = 4330.0 REQUIRED

4,4 compacrep FIEE

CONTROL STUDY

?2tn AVE

VOLUMHE CuMM., VOLUME
o cugd
268.6 26846
42,2 1210.8
1439.7 2650.5
62242 St Evs
66644 3932.2

EXCAVATION =

2. B ExcavATION FOR
LEVEE F7LL

4530.1

FOR LEVEE




7TO0E EXCAVATION
MARICOFA COUMTY INTERIM FLOOD CONTROL STUDY

REACH? TOE CUT QUANTITIES, 101st TO 10%2th AVE
SINE SLOFES: 2,011, 2,011

EOT WIDTH 15.0

COMFACTION FACTOR? 1,00

RUN DATE! 14-AFR-81

STATION # LENGTH HEIGHT AREA VOLUME CuMM. VOLUME
Tt ft saft cuwd cugd
986,70 10,0 350.90
£80.0 g814.8 8814.8
292350 10.0 350.0
1060.0 13740.7 22558586
-1004.190 10.0 350.0
1190.0 15425.,9 27981.5
1016.00 10.0 350.0
0.0 0.0 37981.5
1016.00 19.0 1007.0
400.0 14918.5 52900.0
1020.00 ' 12.0 1007.0
1000.0 42573.9 95473.9
1030.00 22.0 1298.0
1000.0 51987.46 1474461.4
1040.00 24.0 1512.0
LENGTH = 5330.90 REQUIRED EXCAVATION = 1474561.4
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SECTION 3. 113TH TO 119TH AVENUES

Cost Calculations

Benefit Calculations




COST CALCULATIONS




TABLE VII-5

BANK STABILIZATION, 113th to 119th AVENUES

COST ESTIMATE

QUANTITY TAKE-OFF ESTIMATE
JOB NO.
MARICOPA COUNTY FLOOD CONTROL DISTRICT
\ COMPUTED BY PREPARED BY
SALT-GILA INTERIM FLOOD CONTROL WORKS
CHECKED BY CHECKED BY
HOLLY ACRES AREA BANK STABILIZATION
N DATE DATE
113th TO 119th AVENUES
ITEM ESTIMATED UNIT
NO. DESCRIPTION QUANTITY UNIT COST TOTAL COST
FIRST COST
1 Diversion and Control of Water JOB L.S. 1,480
2 Clear Site and Remove Obstructions 9 ACRE 300 2,700
3 Excavation
A. For Channel 17,200 CY 1.50 25,800
B. For Levee Fill 16,200 cY 1.50 24,300
C. Toe 106,400 | CY 2.50 266,000
4 Compacted Fill
A. Levees 14,700 CY 1.00 14,100
B. Toe 106,400 CY 1.30 138,300
5 Vegetation Erosion Protectioﬁ JOB L .S, 500
6 Filter Material 3,320 CY 18.00 59,800
7 Rock Rip-Rap 13,300 cY 18.00 239,400
8 Flap Gates 2 EA 2000 4,000
9 Interior Drainage
A. Collection JOB L8, 6,000
B. Pump Station e JOB LS i
10 Road Work
A. Excavation and Fill - CY 2.50 --
B. Remove Pavement -= SF 0.60 --
C. Aggregate Base -- CY 18.00 --
D. Asphalt/Concrete Pavement 23,000 SF 1.00 23,000
Total Construction Costs 805,400
Contingencies, 15% 120,800
Engineering and Design, 10% 80,500
Supervision and Administration, 10% 80,500
11 Land Acquisition 11 ACRE || 8000 88,000
TOTAL FIRST COST 1,175,000
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LEVEE EXcAvAT7WN

MARICORFA COUNTY INTERTM FLOQ CONTROL

REACH: 11Zth TO 112+th AVENUES
SINE SLEBFESE 24081y 2054
TOF WINDTH 9.0

COMFACTION FACTORS R
RUM BATED 24-mMnk-81

STHTTION # LENGTH HEIGHT AREA VOLURME CUMH. VOLUME
i ft saft ouwd cuyd
928 2% Q.0 0.0
1370.0 TAGY 0 5409.,0
?87.,40 10,0 280.0
220.0 1370, &779 -0
282,60 b & 7645
Q3010 2584 5 736348
P25 T0 12:0 594,
710,90 A484,1 133497
10U 00 2.0 4.0
100,00 88.9 13938.6
1001.,00 2.0 24,0
140,90 1694 14108,0
106072,40 3.0 3240
0,0 Q.0 1410%.0
1002,40 (YIY 0D
LEMBTH = 2870.0 REQUTRED EXCAHOVATION = 16224 .2

2.8 EXcAavaTIOV for
lEVEE Fiil

4 Cony PACTED Fres
Cox LEVEE

Low Fioew CHAnwEL EXCAVATIOV:

/

EsrmareDd ~ DEPTH £ Bxcavariw = G

LEv/EcTly oF ExXcAVATIN = 5po’
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VoLvmE

_




ToE ExcAvATION

HARICOFA COUNTY INTERIM FLOOD CONTROL STUDY

REACH: TOE CUT, 113th T0O 11%9th AVE
SIDE SLOFES: 2,031, 2,031

EOT WIDTH 15.0

COMFACTION FACTOR? 1.00

RUN DATE: 14-AFR-81

STATION # LENGTH HEIGHT AREA VOLUME CuUMM, VOLUME
ft ft saft cuwd cuwd

?73+390 22490 1298, 0
1390.0 47806.9 4780649

987 +40 14.0 6502.0
220.0 6487 .1 S4294.1

2892 +60 19.0 1007.0
330.0 83792.8 62867349

992,90 11.0 407 .0
710.,0 19102.8 81774.:8

1000.00 20,0 1100.0
100.0 4074.1 85850.8

1001.00 20.0 1100.0
140.,0 358641 89436, 9

1002.40 10.0 350.0
61G.0 7907 .4 g7344,3

1008.50 10.0 Z50.0
700,90 2074.,1 106418.,4

1015.50 10.0 350.0
LENGTH = 4200.,0 REQUIRED EXCAVATION = 1046418.4

2.C  JOE ExcAVATIINV j

4B pssume ToE Frib  EGuals 7oE  EXCAVATIN
EXTRY MATESIAL 15 N7 REQURED FR
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