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Introduction

1.1 Background

Historically a flood hazard has existed in the metropolitan Phoenix area along Cave
Creek, Skunk Creek, New River, Agua Fria River, and downstream of the Arizona
Canal. Asameans to eliminate potential flooding, the U.S. Army Corps of Engineers
(Corps), in conjunction with the Flood Control District of Maricopa County (Dis-
trict) and other municipalities, has implemented a comprehensive flood control
plan consisting of both structural and non-structural improvements (see Plate 1).

The New River, between Olive Avenue and Bethany Home Road, has been subject
to extensive gravel mining activities and unregulated waste disposal for many
years. At several locations between Northern Avenue and approximately Bethany
Home Road, only remnants of the river’s natural banks remain. In addition, three
unregulated landfills have been identified and refuse (such as automobiles, tires,
scrap concrete, and large electrical appliances) has been illegally discarded along
the river. Despite these disturbances, limited wildlife habitat does exist within the
New River channel between approximately Olive and Northern Avenues.

As a part of the overall plan, the Arizona Canal Diversion Channel, (ACDC) has
been designed to intercept 100-year flows from as far east as Cudia City Wash and
convey them to an outlet at Skunk Creek, a tributary to the New River. Under an
agreement with the Corps, the District is required to protect the Corps from
litigation resulting from these diverted flows. Area property owners, upon hearing
that the District was about to pursue the purchase of flowage easements, requested
that the District look into other alternatives.

1.2 Project Location

The New River Flood Control Study Area extends south from the Olive Avenue
bridge to approximately Bethany Home Road (see Figure 1).

Presently, there are two bridges crossing New River—one at Olive Avenueand the
other at Glendale Avenue. In addition, there are unbridged road crossings at 99th
and Northern Avenues. Design for bridges at these locations is in progress and will
soon be complete. A fifth road, Bethany Home Road, approaches New River, but
there are no plans for a future crossing because of the proximity of the Glendale
Municipal Airport.

Upstream of the proposed study area, the Corps has designed and is currently
constructing channel improvements along the New River from approximately
one-half mile north of Grand Avenue, south to Olive Avenue.

Flood Control District of Maricopa County 1
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Investigation of Alternatives Introduction
New River Flood Control Project

On the downstream end of the proposed study area, at approximately Bethany
Home Road, flood control improvements exist along the west bank of New River
adjacent to the Glendale Municipal Airport. The east bank of the New Riveris open
agriculturalland, but plans are currently underway for a levee system as part of the
planned community of Camelback Ranch.

The Outer Loop Freeway (Agua Fria Freeway), which is presently under construc-
tion by the Arizona Department of Transportation (ADOT), crosses Olive Avenue
approximately one mile east of the New River and presently terminates south of
Northern Avenue at 99th Avenue. In the future, the freeway will extend south to
the Papago Freeway with an interchange for the Paradise Freeway at Bethany Home
Road. A drainage channel constructed in conjunction with the Outer Loop Freeway
presently outlets to the New River south of Northern Avenue. An additional
drainage channel intended to provide protection for the Paradise Freeway is
planned to outlet to the New River near Bethany Home Road.

1.3 Purpose

The New River Flood Control Project will provide flood control protection for the
existing 21 homes, 6 businesses, 300 acres of farm land, 2 bridges, roads, utilities,
and wildlife habitat in the area, while fulfilling the District’s obligation to the Corps.
The District has contracted with Coe & Van Loo Consulting Engineers, Inc., to
provide engineering services for the New River Flood Control Project.

The parameters of this project are to develop alternatives to provide Standard
Project Flood (SPF) protection. One extreme alternative would be to installa channel
similar to the one being constructed north of Olive Avenue. This would be the
narrowest possible channel to contain the flows. The other extreme would be to
place levees at the delineated floodplain. '

The alternatives are also to take into consideration that two bridges and a freeway
drainage outlet are being proposed in the area. This project shall also include
evaluation of bank protection, evaluation of impact on habitat, and overall costs.
Thealternatives are to havenoadverse effect either up- ordownstream of the project
area. :

Flood Control District of Maricopa County 3




2.1

2.1.1

Alternative Investigation

Hydraulic Alternatives

The District has considered nine alternatives for this reach of the New River. As
discussed below, all of the alternatives have been prepared under the assumption
that some excavation would occur under the Olive Avenue bridge and in the river
both upstream and downstream of the bridge. The District did, however, makeone
otherstudy of thearea using Alternative D-1 with theassumption that no excavation
would occur in the River. This study was prepared to determine if adequate flood
protection could be provided without disturbing the habitat.

The results indicated that, without excavation, water would overflow the Olive
Avenue bridge by about 6 feet during the SPF event, and by about 1 foot during the
100-year event. Realizing that there is no practical way to recollect water once ithas
left the river, the District concluded that excavation would need to be done in order
to provide adequate flood control protection for the area.

Alternative A

Purchase of easements. A drop structure will be required north of Olive Avenueand
the invert at the Olive Avenue Bridge will need to be lowered. A 17-foot excavation
of the invert at the Olive Avenue bridge is necessary to safely convey the SPF flows
beneath the bridge. At this elevation the invert will be one foot above the toe down
of the existing bank protection north of Olive Avenue and at the bridge footings.
Therefore, a concrete reinforced lining will be required for the channel invert from
the south side of the bridge to about 1300 feet north. The excavation of the river bed
will extend from the center of the Olive Avenue bridge, north approximately 2600
feet to a point where it will meet the proposed drop structure, and south ap-
proximately 2600 feet to a point where it will meet the existing invert. The resulit
will be the loss of this one-half mile of native habitat. The Glendale Avenue bridge
invert will need to be lowered to safely accommodate flows. The bridge invert will
require a reinforced concrete lining, placed at the top of the bridge footings and
bank protection upstream and down. This work will require a lowering of the invert
of the river bed for about a quarter of a mile upstream and down. The result will be
a half mile loss of habitat. In order to control the meandering nature of the river, the
low flow will require periodic clearing of the larger vegetation and debris (meander
control). The net loss of habitat for this alternative is 46 percent. Half of the
remaining habitat will be lost when flows reach the level of a 10-year event. This
concept will not provide flood protection to any of the businesses, homes, farm
lands, roads, or bridge approaches. The downstream area will not be affected by
this alternative.

Flood Control District of Maricopa County 4
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New River Fiood Control Project

2.1.2 Alternative B-1

Channelization of the New River from upstream of Olive Avenue toapproximately Bethany
Home Road, within a 550 foot wide right-of-way, to be donated by property owners. Due to
width limitations of the donated right-of-way and flow characteristics, soil cement
bank protection is the only acceptable alternative. The structural improvementsare
basically outside the waters of the U.S., but the excavation for them and the channel
occur within the waters of the U.S. Implementation of Alternative B-1 will result in
a loss of 80 percent of the habitat; however, all other requirements outlined in
Section 1.3 will be 100 percent fulfilled.

2.1.3 Alternative B-2

This alternative places the bank protection at the extreme right-of-way lines and
only narrows to pass the flows through the existing and proposed bridges. The work
proposed for the area upstream of Olive Avenue and at all the bridges would be
the same as in Alternative B-1. All structural improvements would occur outside of
the waters of the U.S. This alternative uses the same rights-of-way as Alternative
B-1, but an additional 11 acres will be needed for ponding easements. This alterna-
tive would result in a net loss of 50 percent of the habitat.

2.14 Alternative C-1

Channelization of a 550 foot wide bottom with 2:1 side slopes, that would be cut above the
natural invert; one side left natural—where possible. This alternative will leave some
part of the low water channel intact. It will lower water surface elevations for all
natural channel conditions. It willalso lower the average velocity fora 10-year event
over that of the natural channel conditions south of Northern Avenue (see Appen-
dix III). It will cause destruction of part of the upper vegetation, but would allow
the vegetation in the low flow area to be left mostly undisturbed. This alternative
would require the drop structure and the same work at the two bridges as Alterna-
tive A. Because the river bank is not stabilized throughout and the soils are highly
erosive, the District would be required to purchase flowage easements. Because the
meandering nature of the river is only partly controlled, the invert of the river will
require periodic clearing. The structures for this concept would be placed out of the
waters of the U.S. The excavation for the channel would consume about 50 percent
of the habitat area. This alternative will result in a netloss of 68 percent of the habitat.
Almost half of the remaining habitat will be lost when flows reach the level of a
10-year event. This concept will provide flood protection to 25 percent of the
businesses, homes, farmlands, roads, and bridge approaches. Thedownstreamarea
is not affected by this alternative. Ponding easements will also be required.

2.1.5 Alternative C-2
This alternative is the same as Alternative C-1, except that a 600-foot bottom width
will beused. The requirements and results would also be similar to Alternative C-1,
except that the water surface would be lower and more of the area would have
average velocities for the 10-year flood below 6.0 feet per second.

2.1.6 Alternative C-3
This is the same as alternatives C-1 and C-2, except that the bottom width varies
between 500 and 900 feet in an attempt to keep the average velocity for a 10-year

Flood Control District of Maricopa County 5



Investigation of Alternatives Alternative Investigation
New River Flood Control Project

flood below 6.0 feet per second. The requirements and results will be the same as
Alternatives C-1 and C-2.

2.1.7 Alternative D-1

Natural channel with diking at the floodway limits. The low water channel will be the
same as Alternative A. It will raise the water surface elevations, and in some areas
thechannel sides might have to be excavated and then replaced in order to properly
prepare the toe down for the dike to prevent scour and loss of the dike. This
alternative will require a drop structure north of Olive Avenue and about the same
work at the two bridges as proposed in Alternative A. Eighty percent of the
structural improvements will occur outside the waters of the U.S. This alternative
will result in a net loss of 32 percent of the habitat. Half of the remaining habitat will
be lost when flows reach the level of a 10-year event. This concept will provide flood
protection to all of the businesses, homes, farm lands, roads, and bridge approaches.
This alternative will place levees across several existing roads, and will require road
ramps at these crossings. The cost of these ramps has not been included in this
report. The downstream area will be unaffected by this alternative. Also, ponding
easements will be required.

2.1.8 Alternative D-2

Natural channel with diking at 550 feet. This alternative is similar to Alternative D-1
except that the dikes will have to be higher and even greater amount of excavation
will be required for dike protection. The Olive Avenue bridge will have to be
replaced with a longer one and the upstream soil cement bank protection will have
to be removed and replaced to conform to the new bridge in order to pass the SPF
flows. The existing low water crossings at 99th and Northern Avenues will be
eliminated as the geometrics of the area will not lend itself to bridges.

2.1.9 Alternative D-3

Natural channel with diking at the 100-year floodplain boundaries. This alternative only
protects for floods greater than the 100-year event. The drop structure and bridge
work described in Alternative A will also be required with the same results. All
structural improvements will occur outside of the waters of the U.S. The District
will need to purchase ponding easements. This alternative will place levees across
several existing roads, requiring road ramps at these crossings. The cost of these
ramps has not been included in this report.

2.2 Comparison of the Alternatives
All the alternatives involve channel excavation in the vicinity of the Olive Avenue

bridge. Thesealternatives include structuraland drainage improvements to the two
existing bridges and to the channel upstream and down.

Alternatives C-1, C-2, and C-3 have bank protection on one side and natural banks
on the other. Flowage easements will be required as the flows are not contained
within a fully stabilized channel.

Alternatives B-2, C-1, C-2, C-3, D-1, D-2, and D-3 will require ponding easements
asthe proposed bank protectionis a levee and waters will pond outside the channel.

Flood Control District of Maricopa County 6
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New River Flood Control Project

Alternative Investigation

All the alternatives will require a mitigation plan to replace the loss of habitat.

Alternatives A-1, C-1, C-2, and C-3 require the removal of large plants and debris
in the low flow area in order to keep the river where it belongs.

In addition, sub-surface exploration and an environmental investigation have
identified illegal wastedisposal sites on both sides of the existing channel, just south
of Olive Avenue (WTI, 1988 and 1989). The tests performed did not identify the
presence of hazardous wastes or volatile organic compounds (VOCs); however, the
material is not suitable for construction and can be a very serious environmental
and health problem if exposed and eroded. Therefore, all the alternatives will
require the removal, disposal, and replacement of the material.

Table 1 provides a comparison of the ninealternatives, showing by what percentage

the objectives outlined in Section 1.3 is met by each of the alternatives.

businesses, and farms.

Alternatives B, B-2, and D-2, provide full protection for the homes,
businesses, and farms.

Alternatives C, C-2, and C-3 provide protection for 25 percent of

the homes, businesses, and farms.

Table 1
Evaluation of Objectives
ARternatives, %
Objectives A |[B1|B2|C1|C2|C3]|D1|D2|D3
Protect Bridges 75 | 100 |100 | 75 | 75 | 75 | 100 | 50 | 75
Protect Roads 0 {100 | 100 0 0 0 (100 | 100 0
SPF Protection 25 (100 | 100 | 75 | 25 | 25 |100 [ 100 | 100
Protect Habitat 54 | 20 | 50 | 42 | 42 | 42 | 68 | 69 | 66
Total Objectives Obtained | 154 | 320 (350 | 192 | 142 | 142 [ 368 | 319 |236
(400 possible)
Subtotal (Total Objectives 38 | 80 | 87 | 48 | 35 | 35 | 92 | 78 | B9
Obtained/400)
Special Factors Alternatives A and D-3 provide no protection for the homes,

Alternative D provides protection for 75 percent of the homes,
businesses, and farms.

All the alternatives provide 100 percent protection to utilities; local,
ADQT, and SRP drainages; and the up- and downstream areas.

Total percent of Objectives
Obtained after
consideration of
Special Factors

58

94

96

65

74

74

92

94

80

Flood Control District of Marlcopa County




Investigation of Alternatives ~ Alternative Investigation
New River Flood Control Project

2.3 Bank Protection Alternatives

23.1

Several bank protection alternatives have been investigated to determine the most
cost effective method for protecting thebank of the New River from erosion. Criteria
used in the selection process include: strength and durability of the material, cost
and feasibility of construction, slope stability, aesthetics, habitat preservation, and
maintenance expenses. The alternatives explored are described briefly, below.

Soil Cement

Soil cement would be placed in 6-inch lifts and then compacted with a roller. The
final width would be 8.5 to 9 feet. The material would not be trimmed on the channel
side to a relatively smooth surface. With its massive size and properties, this
alternative is expected to be the least expensive in maintenance. Although the width
could be reduced, it is anticipated that any savings due to a reduction in material
would be offset by increased costs in construction since the standard width for soil
cement placement (dictated by the width of the trucks placing the material) is 9 feet.
The color and gradation of the soil cement would closely match the surrounding
soil conditions. Soil cement bank protection is being used by the Corps upstream of
Olive Avenue and has been used to channelize the Agua Fria River. Materials are
readily available on site. Cement would have to be imported.

2.3.2 Reinforced Gunite :

Ten-inch thick reinforced gunite would be placed over a welded wire fabric material
for strength and control of cracking. At the top of this lining, a 3-foot turn-down
would be included for stability and protection from undermining. Weep holes
throughout the length of the lining would be provided as a means of reducing
hydrostatic pressure caused by saturation of the material behind the lining. Main-
tenance of the lining would require periodic inspection and repair of any spalling
or cracking. For aesthetic purposes, the top two inches of the placed material would
have an earthtone stain to minimize the visual impact on the environment. All
materials would have to be imported.

2.3.3 Grouted Riprap

Grouted riprap bank protection appropriate for this application would require a
minimum thickness of 2 feet, a mean stone diameter (i.e., D50) of 12 inches, and a
filter fabric. This alternative may call for additional reinforcement or special treat-
ment of the base material, as it is especially susceptible to cracking. Furthermore,
this alternative relies heavily on the assumption that adequate material exists in the
area. Studies performed by the Corps indicate that use of grouted stone would
require at least a 2:1 side slope because of the rounded material available. Cement
would have to be imported. '

234 Loose Riprap

Loose riprap bank protection appropriate for this application would require a
minimum thickness of 3 feet of angular stones, a mean stone diameter (i.e., D50) of
20 inches, and a filter fabric. Although more natural in appearance, loose riprap
requires material which may not be available locally in the required size or volume.
Furthermore, because it requires a flatter slope than 1:1, it will require additional
right-of-way. Since it is vulnerable to erosion and failure when overtopped, it is not
preferred in a levee condition.

Fiood Control District of Maricopa County 8
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New River Flood Control Project

2.3.5 Gabions

Gabions, or wire mesh enclosed stones, would provide the necessary flexibility to
conform to scour holes which could threaten the stability of the levees. This plan
would call for placement of the mattresses on a 2:1 slope. In addition to being more
natural looking than a grouted or concrete structure, gabions could exploit the
available material in the area. However, the high gravel and rock movements
anticipated in the river could damage or destroy the wire mesh mats. Gabions are
vulnerable to overtopping and erosion resulting from side drainage; they are not
preferred in a levee condition.

Thesselection of bank protection is based on cost, stability, and maintenance, as each
alternative bank protection has basically the same effect on the area and the slope
of the bank protection has little or no effect on the flows. Soil cement was chosenas
the bank protection in all of the flood control alternatives previously described
becauseleveesareinvolved, soil cement is more stable, and it has a low maintenance
cost.

2.4 Cost Analysis

Conceptual cost estimates have been computed for each alternative flood control
plan. The cost estimates for Alternative B-1is based on theassumption that the flood
control improvements can be contained within a 550-foot wide right-of-way. The
property owners have agreed to donate the right-of-way if Alternative B-1 is
selected. The cost estimates for all the alternatives are summarized in Table 2 and
itemized cost estimates are included in Appendix IV. Table 3 graphically depicts
the construction and mitigation costs for each of the alternatives.

Table 2
New River Flood Control Alternatives
Cost Estimate Summary
Alternative Cost Estimate
A Easements $19,600,000
B-1  Channelization $16,300,000

B-2 Modifications to Preserve Habitat $17,400,000
C-1  Modifications to Preserve Habitat $26,700,000
C-2 Modifications to Preserve Habitat $27,700,000
C-3  Modifications to Preserve Habitat $32,900,000
D1 Modifications to Preserve Habitat $21,400,000
D2 Modifications to Preserve Habitat $24,800,000
D-3  Modifications to Preserve Habitat $60,300,000

Flood Control District of Maricopa County 9
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New River Flood Control Project

62
60
58
56

Cost, In Millions

Table 3
Cost Comparison

Alternative Investigation

60.3

Mitigation Costs

Construction Costs

B2 C1 C2 C3

Alternatives

D-1

Flood Control District of Maricopa County
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3.1
3.1

Conclusions and Recommendations

Bank protection alternatives and alternative flood control plans for the New River
between Olive Avenue and Bethany Home Road have been investigated and
evaluated. Of the five bank protection alternatives evaluated, soil cement has been
found to be the most cost effective and suitable for the hydraulic characteristics of
the New River.

Nine alternative flood control plans have been evaluated. All the alternatives
involve various structural improvements and channelization. None of the alterna-
tives completely meet the requirements set forth in Section 1.3. All the alternatives
result in a loss of habitat. With mitigation for lost habitat, Alternatives B-1, B-2, D-1,
and D-2 come the closest to meeting the goals outlined in Section 1.3. Only Alter-
natives A, B-1, and B-2 have favorable costs.

Alternatives B-1 and B-2 have the following advantages over Alternatives A, D-1,
and D-2:

* Alternative D-2 will close two major streets (99th Avenue and Northern
Avenue), thereby reducing police and fire protection.

* They provide total protection for existing bridges, roads, utilities,
homes, businesses, and farms that are currently susceptible to failure
and extensive damage during flow events.

* The costs are well below those of Alternatives A, D-1, and D-2 and they
still accomplish a high percentage of the goals set forth in Section 1.3.

Compliance with the B1 Guidelines

Determination of Practicability

Allthe alternatives are practicable as they make use of an existing natural floodway
system. The New River has historically conveyed floodwater south to the AguaFria
River. The volume of water being conveyed by this project makes it impracticable
to be constructed elsewhere.

Flood Control District of Maricopa County 1
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New River Flood Control Project

3.1.2 Availability

Conclusions and Recommendatlons

Only Alternatives A, B-1, and B-2 are available to the District; the other alternatives
far exceed the cost-benefit ratio. Of the available alternatives:

* Alternative A only meets 58 percent of the goals set forth in Section 1.3
(with no provision for human safety), but provides protection for 54
percent of the habitat.

* Alternative B-1 meets 94 percent of the goals but protects only 20 percent
of the habitat. ‘

* Alternative B-2 meets 96 percent of the goals and provides protection
for 50 percent of the habitat.

3.1.3 Capable of Being Done

The location of the project in the existing river bed is appropriate because diverted
flows have been brought to this location. It is a natural outlet for floodwater and is
undeveloped, hence causing the least impact. The very nature of the river makes
the project capable of being done.

In conclusion, since Alternative A only meets 58 percent and Alternative B-1 only
meets 94 percent of the goals set forth in Section 1.3, the District recommends that

" Alternative B-2, which meets 96 percent of the goals, beimplemented for this project.

The District recognizes that the cost for Alternative B-2 is 10 percent more than
Alternative B-1. Furthermore, the District recommends that a 100-year maintained
mitigation plan be added to offset the loss of habitat. Table 4 presents the criteria
the District considered before making this recommendation.

Table 4
Final Alternative Comparison
Comparison Criteria Alternative A | Alternative B-1 | Alternative B-2
Costs (including Mitigation) $19,600,000 $16,300,000 $17,400,000
Habitat Protection, % 54 20 50
On-site Mitigation Yes Yes Yes
Acres Needed 7 214 225
Section 1.3 Goals Met, % 58 94 96
Flood Control District of Maricopa County 12
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Table 5
Construction Rights of Way Required
950 929

900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100

Alternative A B-1 B2 C-1 cC2 C3 D14 D2 D3
Cost, in Millions 13.9 0 02 83 83 98 81 86 521

_ Acres Needed
(includes easements)

Table 6
Evaluation of Impact on Habitat
Alternatives
Objectives A |{B1|B2|C1|{C2|C3|D1]|D2]| D3

Acres lost to bank N/A 22 NA | NNA | NMA | NYJA | NVA | N/A | NA
protection

Acres undisturbedby | 69 25 64 54 54 54 87 88 85
construction

Acres to be reseeded 42 105 | 68 4! 71 " 42 42 42
after construction

Acres pruned for 16 | NA | NA | 16 16 16 | NNA | NNA | NA
growth control

Acres available for 21 26 21 21 21 21 21 21 21

mitigation

Fiood Control District of Maricopa County
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Appendix IV

Cost Breakdown for Alternatives
and

Bank Protection Alternatives
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Cost Analysis for the New River Flood Control Project
Olive Avenue to Bethany Home Road,
in Millions
A |Bt1|B2)C1}C2;C3|D1)|D2]| D3
Channel Excavation 19 35 44 | 50 6.0 6.2 19 19 19
Soil Cement — | 80 | 81 | 81 |81 {103 |57 | 63 | 40
Bank Excavation - — — 107 |07 | 15 12 | 13 | 0.2
Bridge Protection 17107 (07 (07 (07 (07 [ 07 (03 (07
Side Drainage — {04 |04 |03 [03 |03 |03 |03 |03
Landfill Excavation & Disposal [ — | 05 | 05 | 05 | 05 [ 10 | 04 | 05 | —
Miscellaneous 1.0 20 20 20 20 20 20 20 -
Grade Control Structure 03 (03 (03 |03 |03 {03 [03 |03 |03
New Bridge -l -]l - -1 =]1=-1=-128| =
Mitigation 08 | 09 (08 |08 |08 |08 |08 |08 |08
 Sub Total 57 |163 {172 |184 [194 |231 |[133 |162 | 82
Land
Floodway 5.1 — | — |36 | 36 | 39 | 51 | 35 | 54
Floodplain 88 | — | — [ 04 | 04 | 07 | 01 | 05 |44
Other Land - - — [ 13 |13 | 22 - | 17 -
Ponding Easements - — | 02 |14 |14 | 14 | 29 | 29 | 29
Fringe Easements - | =1 — |16 | 16 | 18 - -1 -
Sub Total 139 | — | 02 | 83 |83 |98 | 81 | 86 |521
Total 196 (163 [174 |[267 277 329 [214 |248 |603
* Includes invert lining north of Olive Avenue.
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Cost Analysis for Alternative A
Amount,
ltems Quantity Units Unit Price Millions
Channel Excavation 1.0 million CcY 1.75 19
Soil Cement - - - —
Bank Excavation - — —_ -
Bridge Protection 2 LS 350,000 1.7
Side Drainage - - - -
Landfill Excavation & Disposal —_ — — —
Miscellaneous 1 LS —_ 1.0
Grade Control Structure 1 LS - 0.3
New Bridge - - — —
Mitigation 1 LS — 0.8
Sub Total 5.7
* Includes invert lining north of Olive Avenue
Cost For Alternative A,
Land Type Acres (Cost/Acre) Millions
Floodway Acres 291 (17,500) 5.1
Floodplain Acres 480 (18,400) 8.8
Other Acres —_ —
Ponding Easements — —
Fringe Easements — -
Sub Total m 139
Total Cost for Alternative A: 19.6 Million
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Cost Analysis For Alternative B-1

Amount,
ltems Quantity Units Unit Price Millions
Channel Excavation 2.0 million cY 1.75 3.5
Soil Cement 0.3 million ) 4 27.00 8.0
Bank Excavation - - — —
Bridge Protection 2 LS 350,000 0.7
Side Drainage 1 LS — 0.4
Landfill Excavation & Disposal 1 LS e 05
Miscellaneous 1 LS - 2.0
Grade Control Structure 1 LS — 0.3
New Bridge — — — —
Mitigation 1 LS — 0.9
Sub Total 16.3
Cost for Alternative B-1,
Land Type Acres (Cost/Acre) Millions
Floodway Acres - —
Floodplain Acres — -
Other Acres - —
Ponding Easements —_ —
Fringe Easements — —
Sub Total Donated 0
Total Cost for Alternative B-1: 16.3 Million
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Cost Analysis For Alternative B-2
Amount,
ltems Quantity Units Unit Price Millions
Channel Excavation 2.5 million cY 1.75 44
Soil Cement 0.3 million cY 27.00 8.1
Bank Excavation - - —_ —
Bridge Protection 2 LS 350,000 0.7
Side Drainage 1 LS - 04
Landfill Excavation & Disposal 1 LS -— 0.5
Miscellaneous 1 LS - 2.0
Grade Control Structure 1 LS — 0.3
New Bridge —_ — — —
Mitigation 1 LS — 0.8
Sub Total 17.2
Cost for Alternative B-2,
Land Type Acres (Cost/Acre) Millions
Floodway Acres — -
Floodplain Acres —_ -_
Other Acres 11 (18,400) 0.2
Ponding Easements —_ —
Fringe Easements - —
Sub Total 2.2 + Donated 0.2
Total Cost for Alternative B-2: $17.4 Million
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Cost Analysis For Alternative C-1

Amount,
ltems Quantity Units Unit Price Millions
Channel Excavation 2.9 million CcY 1.75 5.0
Soil Cement 0.3 million CcY 27.00 8.1
Bank Excavation 0.4 million CcYy 1.75 0.7
Bridge Protection 2 LS 350,000 0.7
Side Drainage 1 LS — 0.3
Landfili Excavation & Disposal 1 LS - 0.5
Miscellaneous 1 LS — 2.0
Grade Control Structure 1 LS — 0.3
New Bridge — - — —
Mitigation 1 LS — 0.8
Sub Total 18.4
Cost for Alternative C-1,
Land Type Acres (Cost/Acre) Millions
Floodway Acres 204 (17,500) 36
Floodplain Acres 22 (18,400) 04
Other Acres 14 (92,000) 1.3
Ponding Easements 20 (17,500) + 58 (18,400) 14
Fringe Easements 88 (18,400) 1.6
Sub Total 406 8.3
Total Cost for Alternative C-1: $26.7 Million
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Cost Analysis For Alternative C-2

Amount,
ltems Quantity Units Unit Price Millions
Channel Excavation 3.4 million CcY 1.75 6.0
Soil Cement 0.3 million CcY 27.00 8.1
Bank Excavation 0.4 million cY 1.75 0.7
Bridge Protection 2 LS 350,000 0.7
Side Drainage 1 LS — 0.3
Landfill Excavation & Disposal 1 LS — 05
Miscellaneous 1 LS — 2.0
Grade Control Structure 1 LS — 0.3
| New Bridge — — — —
Mitigation 1 LS — 0.8
Sub Total 19.4
Cost for Alternative C-2,
Land Type Acres (Cost/Acre) Millions
Floodway Acres 204 (17,500) 3.6
Floodplain Acres 22 (18,400) 0.4
Other Acres 14 (92,000) 13
Ponding Easements 20 (17,500) + 58 (18,400) 14
Fringe Easements 88 (18,400) 1.6
Sub Total 406 8.3
Total Cost for Alternative C-2: $26.7 Million
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Cost Analysis For Alternative C-3
Amount,
ltems Quantity Units Unit Price Millions
Channel Excavation 3.5 million CcY 1.75 6.2
Soil Cement 0.4 million CcY 27.00 10.3
Bank Excavation 0.8 million cYy 1.75 15
Bridge Protection 2 LS 350,000 0.7
Side Drainage 1 LS —_ 0.3
Landfill Excavation & Disposal 1 LS — 1.0
Miscellaneous 1 LS — 2.0
Grade Control Structure 1 LS - 0.3
New Bridge — — - —
Mitigation 1 LS — 0.8
Sub Total 23.1
Cost for Alternative C-3,
Land Type Acres (Cost/Acre) Millions
Floodway Acres 220 (17,500) 39
Floodplain Acres 35 (18,400) 0.7
Other Acres , 24 (92,000) 22
Ponding Easements 20(17,500) + 58 (18,400) 14
Fringe Easements 88 (18,400) 1.6
Sub Total 445 9.8
Total Cost for Alternative C-3: $32.9 Million
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Cost Analysis for Alternative D-1

Amount,
ltems Quantity Units Unit Price | Millions
Channel Excavation 1.0 million CcYy 1.75 19
Soil Cement 0.2 million CcY 27.00 5.7
Bank Excavation 0.7 million CcY 1.75 1.2
Bridge Protection 2 LS 350,000 0.7
Side Drainage 1 LS - 0.3
Landfill Excavation & Disposal 1 LS — 04
Miscellaneous 1 LS - 2.0
Grade Control Structure 1 LS —_ 0.3
New Bridge — — — —
Mitigation 1 LS — 0.8
Sub Total 13.3
Cost for Alternative D-1,
Land Type Acres (Cost/Acre) Millions
Floodway Acres 294 (17,500) 5.1
Floodplain Acres 6 (18,400) 0.1
Other Acres - —
Ponding Easements 156 (18,400) 29
Fringe Easements —_— —
Sub Total 456 8.1

Total Cost for Alternative D-1: $21.4 Million
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Cost Analysis For Alternative D-2

Amount,
ltems Quantity Units Unit Price | Millions
Channel Excavation 1.0 million cYy 1.75 1.9
Soil Cement 0.2 million cY 27.00 6.3
Bank Excavation 0.7 million CcY 1.75 1.3
Bridge Protection 1 LS 350,000 0.3
Side Drainage 1 LS - 0.3
Landfill Excavation & Disposal 1 LS - 05
Miscellaneous 1 LS —_ 2.0
Grade Control Structure 1 LS - 0.3
New Bridge 1 LS — 25
Mitigation 1 LS — 0.8
Sub Total — - — 16.2
Cost for Alternative D-2,
Land Type Acres (Cost/Acre) Millions
Floodway Acres 199 (17,500) 35
Floodplain Acres 27 (18,400) 0.5
Other Acres 18 (92,000) 1.7
Ponding Easements 158 (18,400) 29
Fringe Easements — —_
Sub Total 402 8.6
Total Cost for Alternative D-2: $24.8 Million
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Cost Analysis for Alternative D-3
Amount,
items Quantity Units Unit Price Millions
Channel Excavation 1.0 MIL cYy 1.75 19
Soil Cement 0.1 MIL cY 27.00 4.0
Bank Excavation 0.1 MIL cYy 1.75 0.2
Bridge Protection 2 LS 350,000 0.7
Side Drainage 1 LS — 0.3
Landfill Excavation & Disposal — - — —
Miscellaneous —_ - - -
Grade Control Structure 1 LS — 0.3
New Bridge — — — —_
Mitigation 1 LS — 0.8
Sub Total 8.2
Cost for Alternative D-3,
Land Type Acres (Cost/Acre) Millions
Floodway Acres 291 (17,500) 5.1
Floodplain Acres 480 (92,000) 441
Other Acres —_ —
Ponding Easements 158 (18,400) 29
Fringe Easements — —
Sub Total 929 52.1
Total Cost for Alternative D-3: $60.3 Million
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Bank Protection Alternatives Analysis

The costs quoted below are based on the volume of material needed multiplied by the in-place unit
price, i.e.,:
———.. (layer thickness) x (b) x (a) x (cost per cubic yard) = cost for alternative bank protection.

Soil Cement Cost

(5.31t/ (3 ftyd)) x (1.4 fuft) x (118,788 yd?) = 293,802 yd®
203,802 x $27lyd’= $7,932,654 $7.9 milllon
Reinforced Gunite
(10in./ (36inyd)) x (2.7 ftAt) x (118,788 ydd) - 89,210 yd®
89.210yd® x $150/yd® = $13.381,500 . $13.4 million
Grouted Riprap Cost
(24in. /(36 inyd) x (2.7 ) x (118,788 yd?) - 213,819 yd®
213,819 x $60yd°® = $12,829,140 $12.8 million
Loose Riprap Cost
(361n. / (36in./yd)) x (2.7 ft) x (118,788 yd?) = 320,727 yd®
320,727 x $114d° = $3,528,000 $3.5 miliion
Gabion (Reno Mattress) Cost :
(14in. /(36 inAyd)) x (22 tA) x (118,788 yd)) - 101,630 yd®
101,630 x $804d° = $8,130,400 $8.1 million
Construction Cost, ‘ Maintenance Cost,
Construction Material in millions million/100 year
Soil Cement $ 79 $02
Reinforced Gunite $ 134 $ 5.1
Grouted Riprap $ 128 $0.2
Loose Riprap $ 35 $27
Gabion (Reno Mattress) $ 81 $24

bank protection X (in feet) y
1 foot
L
(X2 + 12)1/2

=
=
3]
=
(423
N o

= y X length of channel
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1

Purpose

This mitigation proposal by the Flood Control District of Maricopa County includes
various options to compensate for wildlife habitat losses that may incur as a result
of alternate construction designs to provide flood protection on New River between
Olive Avenue and Bethany Home Road. Figure 1 is an aerial photograph depicting
the project area.
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Quantification of Existing Habitat

2.1 Procedures

In order to quantify the wildlife habitat within the project limits, a two-part
vegetation inventory was conducted in March and April of 1989. Part one consisted
of an in-depth inventory for the project area located between Olive and Northern
Avenues. Vegetation in this area is more dense and constitutes more valuable
wildlife habitat than the remainder of the project area. Vegetation within this area
was quantified by dividing the area into half-acre quadrats and inventorying each
quadrat for species composition and percent coverage by species.

Forthe remaining arealocated between Northern Avenue and Bethany Home Road,
a less exhaustive inventory was undertaken. Vegetation within this area is sparse
and large open areas occur where gravel mining, off-road vehicle traffic, dumping,
and other disturbances have completely removed vegetation or reduced vegetative
cover to less than 1 percent. Aerial photographs were used to stratify similar
vegetation types and to calculate acreages. In-field surveys were then conducted to
determine densities, percent cover, and species composition.

Species encountered during vegetation inventories have been compiled in Table 1
to provide a list of plant species occurring within the project limits.

2.2 Results

The data from the two vegetation inventories were compiled and analyzed. The
results are presented in Table 2. Based on cover values, four major vegetative
communities were identified and the acreage of grass, shrub, and tree components
for each vegetative community were broken out and tallied.

Flood Control District of Marlcopa County 2



Mitigation Proposal Quantification of Existing Habitat
New River Flood Control Project

Table 1
New River Specles List
February 1930
Scientific Name Common Name

Trees
Cercidium floridum Blue Palo Verde
Chilopsis linearis Desert Willow
Parkinsonia aculeata Jerusalem-Thom
Populus fremontii Fremont Cottonwood
Prosopis julifiora Mesquite
Salix gooddingii Goodding Willow
Tamarix pentandra Salt Cedar

Shrubs
Ambrosia ambrosioides Canyon Ragweed
Atriplex canescens Four-Wing Salt Bush
Atriplex polycarpa Desert Saltbrush
Baccharis salicifolia Seep Willow
Baccharis sarothroides Desert Broom
Bebbia juncea Bebbia
Chrysothamnus nauseousus Rabbit Brush
Haplopappus acradenius Aaki Goldenbush
Hymenoclea monogyra Bumo-brush
Hymenoclea salsola Cheesebush
Larrea divaricata Creosote-bush
Lycium spp. Wolfberry
Opuntia spp. Cholla
Tessaria sericea Amow-Weed

Forbs
Allionia incarnata Trailing-Four-O'Clock
Amaranthus palmeri Pigweed
Datura discolor Jimson Weed
Proboscidea parviflora Unicorn Plant
Erodium cicutarium Filaree
Salsola iberica Russian Thistle
Sisymbrium irio London Rocket
Sphaeralcea ambigua Globe Mallow
Xanthium strumarium Cockle Bur

Grasses
Bouteloua aristidoides Needlegrass
Bromus rubens Red Brome
Cynodon dactylon Bermuda Grass
Hordeum leporinum Mouse Barley
Schismus barbatus Mediterranean Grass
Sorghum halepense Johnson Grass

Flood Control District of Maricopa County 3



Mitigation Proposal Quantification of Existing Habitat
New River Flood Control Project

Table 2
New River Channelization Project
Olive Avenue to Bethany Hotme Road
Total Acreage of Habitat

Composition
Vegetation Community (by Grass, Shrubs, | DesertTrees, | Cottonwood,
dominant specles) acres acres acres acres Total Acres
1. Desert Broom 20 195 3.0 15 26.0
2. Annual/Perennial Grasses 425 12.0 45 1.5 60.5
3. Burro Brush 40 29.0 15 1.5 36.0
4. Cottonwood 0.5 1.5 0.5 1.0 3.5
Total 49.0 62.0 95 55 126.0

2.3 Discussion of Vegetation Communities

A discussion of the four major vegetation communities identified within the project
follows.

2.3.1 Type 1: Desert Broom (Photo Sheet 1)

This vegetative type is dominated by young and mature Desert Broom. Ground
cover was lacking, for the most part, except for an occasional occurrence of Filaree.
Within this vegetation type, Desert Broom occurs as a sole dominant or in associa-
tion with one of two subordinate shrub species: Seep Willow or Burro-brush. Tree
species within this vegetation type are infrequentand account for less than 3 percent
of the total cover. These species include: Desert Willow, Mesquite, Blue Palo Verde,
and Tamarix. An occasional occurrence of Four-wing Saltbush and Prickly Pear was
recorded.

2.3.2 Type2: Annual/Perennial Grasses (Photo Sheet 2)

This vegetative type is dominated by a combination of both annual grasses
(Mediterranean Grass, Mouse Barley, Johnson Grass, etc.) and perennial grasses
(Bermuda). These grasses are the sole components in 42.5 acres of the inventoried
area. Within the remaining 18 acres of this vegetative community, grasses occur in
association with two shrub species (Desert Broomand Four-wing Saltbush) and one
tree species (Blue Palo Verde).

2.3.3 Type3: Burro-brush (Photo Sheet 3)

This vegetative type is dominated by Burro-brush. The major subordinate associa-
tions within this vegetative type include Desert Broom and annual/perennial
grasses. Tree species occurring infrequently within this vegetative type include:
Blue Palo Verde, Tamarix, and Mesquite.

2.34 Type4: Cottonwood (Photo Sheet 4)

In the project area, Cottonwood is not considered to bea dominant species. It occurs
in small isolated stands, generally consisting of less than 10 individuals. These
stands were inventoried separately to document all Cottonwood within the project
boundary. The results are presented in Table 3.

Flood Control District of Maricopa County 4



Photo Sheet 1: Vegetation Type 1—Desert Broom



Photo Sheet 2: Vegetation Type 2—Annual/Perennial Grasses



Photo Sheet 3: Vegetation Type 3—Burro-Brush



Photo Sheet 4: Vegetation Type 4—Cottonwood



Mitigation Proposal Quantification of Existing Habitat
New River Flood Control Project

Table 3
Cottonwood Frequency by Diameter Classes
Diameter,
inches Number Percent
Juvenile 0t040 147 52
Immature 40t08.0 105 38
Mature 9.0t0 14.0 28 10
Total 280

A total of 280 Cottonwood were inventoried within the project acre. The majority
of these (147) were immature specimens with diameters less than 4 inches
(measured 4.5 feet from the base). However, due to the high habitat valueassociated
with these trees, areas of Cottonwood occurrance were treated as a separate vegeta-
tive community and the isolated stands were combined to total 5.5 acres. Average
cover for Cottonwood is 3.8 percent and average density is less than 51 trees per
acre.

Cottonwood was found in association with annual/perennial grasses; two shrub
species (Desert Broom and Seep Willow) and one tree species (Goodding Willow).
A total of 30 Goodding Willows were tallied during the inventory. Goodding
Willow requires a more constant source of water than does Cottonwood for estab-
lishment and its occurrence was therefore limited.

2.4 Conclusion

With the exception of the 5.5 acres within the project site which contain Cottonwood,
the remaining 121.5 acre habitat is upland shrub. Where encountered, the average
density for desert trees was 13.5 trees per acre. The major species that make up this
habitat are annual and perennial grasses, Desert Broom, and Burro-brush. The Soil
Survey of Maricopa County, Arizona (Central Part) classes vegetation in the project
area as very poor for wetland wildlife and poor to fair for rangeland wildlife.

Flood Control District of Marlcopa County 5
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Discussion of Flood Control Alternatives

3.1 Description of the Nine Alternatives

There are four basic flood control alternatives for the New River between Bethany
Home Road and Olive Avenue; however variations on the basic alternatives have
provided the District with nine flood control considerations. They are identified
throughout this report as:

A
B-1
B-2

C-1
C-2
C3
D-1
D-2
D-3

The Flowage Easement Alternative
Stabilization of Both Channel Banks: Bottom width is 300 feet

Stabilization of Both Channel Banks: Bottom width is variable, natural
invert is maintained where possible

Stablize One Bank: Bottom width is 550 feet

Stablize One Bank: Bottom width is 600 feet

Stablize One Bank: Bottom width varys from 500 to 900 feet
Diking outside the natural banks at Floodway limits
Diking at 550 feet

Diking at 100-year floodplain

For a more in-depth analysis of these alternatives, refer to the accompanying
document Alternative Investigation for the New River Flood Control Project, Bethany
Home Road to Olive Avenue.

3.2 Environmental Impacts

The Letter Report to the General Design Memorandum No. 3 for Skunk Creek and
the New and Agua Fria Rivers (Appendix II) and the Environmental Assessment
prepared by the Corps of Engineers (Appendix III) discuss the potential impacts of
the proposed project. Except for the vegetation and wildlife impacts, the impacts
discussed in these reports will remain the same for all of the alternatives.

Flood Control District of Maricopa County 6



Impacts to Habitat under the Alternatives

4.1 Unavoidable Impacts

Table 4 lists the various alternatives discussed in the alternative analysis and the
corresponding loss of habitat.

These acreages represent unavoidable damages to the habitat as a result of the
construction of the flood control project.

In addition, impacts to Vegetation Type 4, Cottonwood, under the various alterna-
tives were assessed during the inventory. Of the 280 total Cottonwood that occur
within the project, Alternatives A, D-1, D-2 and D-3 would impact 135; Alternative
B-1 would impact all 280; Alternative B-2 would impact 136; and Alternatives C-1,
C-2, and C-3 would impact 227.

4.2 Measures Available under all Alternatives to Reduce Impacts

Channel side slopes will be modified to provide sufficient roughness to allow for
wildlife access across the channel slopes. Soil cement side slopes will be installed in
4 to 6 inch lifts, and then compacted. The outer slope surface will be uncompacted
and fairly rough. Generally this section would be shaved to createa smooth surface,
but in order to facilitate wildlife access, the surface will be left rough. The uncom-
pacted area will eventually weather and the result will be a stair step effect (4 to 6
inches tall, 4 to 6 inches wide) that will permit an animal to climb the sides of the
channel. To further accommodate animal passage, rip-rap will be mounded against

Table 4
Habitat Losses Associated with New River Channel Alternatives
Total Acreage
Altemative Disturbed
A Flowage Easements 42
B-1 Soil Cement Banks, 300 ft wide 126
B-2 Soil Cement Banks, 300 to 500 ft wide 68
C-1 Soil Cement 1 Bank, 550 it wide 71
C-2 Soil Cement 1 Bank, 600 ft wide 71
C-3 Soil Cement 1 Bank, 500 to 900 ft wide 71
D-1 Dikes at Floodway 42
D-2 Dikes at 550 ft 42
D-3 Dikes at Floodplain 42

Flood Control District of Maricopa County , 7



Mitigation Proposal Impacts to Habitat under the Alternatives
New River Fiood Control Project

the channel banks, forming a 2:1 slope every 500 feet on alternating sides of the
channel (Figure 2).

To reduce temporal habitat losses, all off-site mitigation will be completed prior to
channel construction. On-site mitigation work will be implemented prior to con-
struction where feasible and immediately following construction where the mitiga-
tion sites are within the construction work area.

- Construction limits will be strictly enforced to protect large trees growing along the
exterior edges of the project. To promote the use of these trees as nesting sites, the
channel bottom in the vicinity of remaining trees will be seeded with native grasses,
shrubs, and forbs.

Three side inlets have been identified as providing fairly constant drainage. Two of
these carry irrigation tailwaters. The last carries stormwater from Arizona Depart-
ment of Transportation (ADOT) right-of-way. Refer to Figure 1 for the location of
these inlets.

In the vicinity of these inlets, Cat-tails (Typha domingensis) will be planted from
stock harvested from District properties. Because of the aggressive spread charac-
teristic of this species, the harvested area will rapidly regenerate, and the New River
low flow area will be colonized where flows are sufficient.

Low growing shrubs and grasses that revegetate naturally within the channel
bottom will be encouraged, and the channel bottom seeded in areas of disturbance.
However, vegetative growth will need to be periodically thinned to limit growth
height within the channel toallow passage of the standard project flood (SPF). (Refer
to Appendix 1, Operations and Maintenance Guidelines for Vegetation within New River
Channel.) Under no condition will Salt Cedar be permitted to colonize within the
channel bottom, due to its tendency to choke channel flows and out-compete
desirable riparian species.

Flood Control District of Maricopa County 8
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Mitigation of Unavoidable Impacts

The mitigation plan for all of the alternatives involves a combination of mxtlgatxon
sites. These are discussed below.

5.1 On-site Mitigation
5.1.1 Site Analysis

On-site Area 1 (Excess Right-of-Way): Possible mitigation sites within the project
right-of-way were inspected and assessed. These sites consist of “excess” parcels
which create a linear strip along the edge of the project maintenance roads parallel-
ing the channel on either side. This excess right- of-way is only available under
Alternative B-1 and was not considered under the other alternatives.

The linear strip ranges in width from 50 to 100 feet and constitutes approximately
7 acres under Alternative B-1. Existing vegetation within this excess right-of-way
is, for the most part, limited due to off-road vehicle use and unrestricted dumping.
The vegetation that is present consists of desert shrub community dominated by
Palo Verde, Desert Broom, and Saltbush (see Photo Sheet 5). Density estimations
range from 3 to 5 trees per acre based on ocular assessment.

Soils in the area are sandy loams and salinity is not a limiting site condition. Ground
water depth is greater than 20 feet. Irrigation in these areas will be for establishment
only and will be provided by truck watering. The District has over 10 years of
experience in dryland revegetation and has successfully established arid-adapted
Arizona native trees and shrubs from truck irrigated transplants and dryland
seeding.

Undesirable species abound in these disturbed areas and include Bermuda Grass
and Tumbleweed. Unique site features include construction debris and indis-
criminate dumping,.

On-site Area 2 (20-Acre Glendale/New River Parcel): A 20-acre parcel, contiguous with
the project right-of-way, located at the New River and Glendale Avenue (see Figure
1) is currently being investigated as a potential mitigation site. The site has been
used by the County Highway Department asa construction landfill site. The District
is in the process of contracting for an environmental site assessment to determine
if any toxic materials have been dumped in the landfill area. If hazardous materials
are detected, the District will clean it up or select an alternate site. One possible
alternate is located along New River just south of Grand Avenue. This parcel is

Flood Control District of Maricopa County 9
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Mitigation Proposal Mitigation of Unavoidable Impacts
New River Flood Control Project

located along that portion of New River that was channelized by the Corps of
Engineers, and totals 25 acres.

The Glendale Avenue site would require clean-up, but has positive potential for
development into a Desert Shrub community. Supplemental water would have to
be provided by truckwatering during the plant establishment period.

The existing vegetative community consists of annual plants, Desert Broom, Quail-
bush, Four-wing Saltbush, and Blue Palo Verde. Tree densities are less than 1 tree
per acre (see Photo Sheet 6).

The soils on the site have been classified as Gilman Loams, Maripos Sandy Loams,
and Brios Loamy Sands. Salinity is not a limiting factor. Groundwater depth is
greater than 25 feet. Undesirable plant species include Tumbleweed and Bermuda
Grass. The major unique site feature is the location; immediately adjacent to the
New River Project right-of-way.

On-Site Area 3 (Earthen Channel Bottom): The earthen bottom of New River will be
revegetated where disturbed. The disturbance areas have been previously dis-
cussed and are shown in Table 4. Characteristic vegetation within the channel
bottom is shown in photo sheets 1-4. The four major vegetation types were discussed
under quantification of the existing habitat. Soils have been classed as Carrizo
gravelly sandy loams, Gilman loams, and Torripsamments and Torrifluents. Depth
to ground water is variable. Several undesirable plant species are present, including
Bermuda Grass and Tumbleweed. Three storm and agricultural drains inlet into the
river (see Figure 1). These provide frequent flows that could supportisolated stands
of wetland vegetation. All of thealternatives disturb habitat in the vicinity of at least
one drain; Alternative B-2 disturbs habitat near two drains and Alternative B-1
disturbs habitat adjacent to all three of the drains.

5.1.2 Horticultural Design for Areas 1 and 2
The goal of this mitigation planting is to establish a self-perpetuating Desert Shrub
habitat along the periphery of the New River Project. Desert tree densities of 15 to
20 trees per acre will be achieved by the end of a 15-year monitoring and estab-
lishment period. Height diversity will be accomplished by seeding shrubs, grasses,
and forbs and by transplanting tree species.

Seeding Plan: Grass, forbs, and shrub species will be established by broadcast
seeding at a rate of 18 pounds of pure live seed peracre (PLS/acre) according to the
seedmix listed in Table 5.

Allseed is available commercially and will be ordered a minimum of 8 months prior
to the fall planting season. Prior to seeding, the mitigation areas will be rough
graded to createa variable terrain. Grading will be completed inadvance of summer
rains to encourage germination of weed seed. These weedy species will be disced
immediately after weed emergence to eradicate the undesirable species.

The seedmix will be broadcast seeded and the area will be dragged to cover the
seed. Fertilizer will not be used during seeding operations because the increased
fertility will encourage growth of weed species.

Flood Control District of Maricopa County 10
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Mitigation Proposal

New River Flood Control Project

Mitigation of Unavoidable Impacts

Table 5
Seedmix for Desert Shrub Habitat
Common Name Sclentific Name Ibs PLS*/Acre

Grasses

Alkali Sacaton Sporobolus airoides 05

Sand Dropseed Sporobolus cryptandrus 05

Switchgrass Panicum virgatum 05

Purple Three-awn Avistida purpurea 1.0
Forbs

Annual Sunflower Helianthus annuus 3.0

Desert Lupine Lupinus sparsiflorus 20

Globe Mallow Sphaeralcea ambigua 05

Penstemon Penstemon parryi 1.0

Indian Wheat Plantago insularis 1.0
Shrubs

Brittlebush Encelia farinosa 10

Burro-brush Hymenoclea monogyra 1.0

Triangle-leaf Bursage Ambrosia deltoidea 10

Wolfberry Lycium andersonii 1.0

Quailbush Atriplex lentiformis 10

Four-wing Saltbush Atriplex canescens 20

Desert senna Cassia covesii 05

Desert Broom Baccharis sarothroides 05
Total 18.0

*Pure Live Seed

Following seed application, the entire seeded area will be mulched with straw ata
rate of 2,000 pounds per acre and the straw anchored by crimping or tacking.

Transplant Plan: Transplant species will be ordered eight months prior to installa-
tion. All species are readily available. Creosote-bush, which does not establish well
from seed, will be transplanted.

Trees will be transplanted at a density of 25 trees per acre from 5 gallon size
containers. Creosote will be planted at a density of 7.5 per acre.

Trees will be grouped in planting basins to facilitate watering and to create a more
natural setting. Within the basins, holes for transplanting will be augured, and the
sides roughened by hand to reduce glazing. All holes will be filled to capacity and
allowed to drain within 24 hours of planting. This “pre-watering” reduces water
stress following transplanting. Backfill will be amended with addition of organic
mulch at a rate of one-third of the total volume. Slow release fertilizer (17-7-12) will
be incorporated into the backfill at the rate of three and one-half pounds per cubic
yard.

Flood Control District of Maricopa County 11



Mitigation Proposal Mitigation of Unavoidable Impacts
New River Flood Control Project

513

Following transplanting, all plant basins will be fenced with galvanized poultry
netting to protect new transplants from rodent damage. Poultry netting will be
anchored six inches below grade to deter burrowing. These protective fences will
remain in place for a minimum of six months. Figure 3 shows the general planting
plan for the 50 basins to be installed in the 20-acre parcel located at Glendale Avenue
and New River. These basins measure 35 by 45 feet and will be configured as
indicated in Figure 4.

Fencing will be installed around the periphery of the mitigation areas and main-
tained in perpetuity.

Maintenance: Areas measuring more than 25square-feetand supporting vegetative
cover less than 25 percent after the first two years will be reseeded as necessary to
meet a guaranteed cover rate of 35 percent for ground cover and 20 percent for
shrubs by the end of the fifteen year establishment period.

Outbreaks of weed species, including Bermuda Grass, will be controlled by District
field crews during the active growing season for maximum success.

Transplants will be irrigated once a week for the first month, twice a month for the
second and third months, and monthly thereafter for a period of six months for a
total of 14 waterings. Following this six month period, the trees will be watered once
a month during the months of May, June, July, and August—depending on summer
rainfall—until they are permanently established.

Transplant basins will be weeded to limit competition during the first year of
growth. Transplants will be regularly inspected and corrective measures taken to
safeguard plant health and promote growth.

Protective rodent netting will be regularly inspected and replaced as needed within
the first six months following planting. The rodent netting will be removed after six
months. '

Horticultural Design for Area 3

The goal of this planting is to restore vegetative growth to the invert of the New
River Channel, while maintaining the capacity to safely conduct the standard
project flood.

Seeding Plan: Grass, forbs, and shrubs will be established within the channel bot-
tom by broadcast seeding at a rate of 18.5 PLS/acre according to the seedmix listed
in Table 6. Native species were selected for inclusion in the seedmix based on the
Operations and Maintenance Guidelines (see Appendix I).

Acreage available for seeding under each of the alternatives is identical to the
acreages listed under wildlife impacts (Table 4), except for Alternative B-1. Under
Alternative B-1, 22 acres will be used in bank protection, therefore, only 104 acres
will be available for seeding.

Transplant Plan: Three locations within the channel bottom are suitable for estab-
lishment of Cat-tails. These locations have been discussed previously and are where

Fiood Control District of Maricopa County 12
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Mitigation Proposal
New River Flood Control Project

Mitigation of Unavoidable Impacts

Table 6
Seedmix for Channel Bottom
Common Name Scientific Name Ibs PLS/acre

Grasses

Purple Three-awn Aristida purpurea 10

Side Oats Grama Bouteloua curtipendula 15

Alkali Sacaton Sporobolus airoides 05

Squirrel Tail Sitanion hystrix 1.0
Forbs

Coyote Gourd Cucurbita sps. 20

Globe Mallow Sphaeralcea ambigua 15

Annual Sunflower Helianthus annuus 3.0
Shrubs

Canyon Ragweed Ambrosia ambrosiodes 20

Four-wing Saltbush Atriplex canescens 10

Desert Broom Baccharis sarothroides 05

Burmo-brush Hymenoclea monogyra 1.0

Narrow Leaf Goldenweed Haplopappus larcifolius 15

Graythom Condelea obtusifolia. 2.0
Total 18.5

side inlets provide reliable drainage throughout most of the year. The location of
these drains is shown in Figure 1.

Under the various altermatives, Cottonwood and Willow stands can be established
from pole plantings in disturbed areas adjacent to the inlets. Under Alternative B-1,
stands will be established at each of the three drains. Under Alternative B-2, stands
will be established at two of the drains, and under the remaining alternatives, stands
will be established at one of the drains.

Given the necessity for the channel to convey SPF flows, the Operations and
Maintenance Guidelines (Appendix I) govern the growth of these stands within the
channel invert. Stands will not be located within 500 feet of bridged crossings of the
channel and will be periodically thinned so the sum of the tree diameters will not
exceed 10 feet within any given cross section of the channel. Figure 5 depicts the
proposed vegetation plantings for the channel bottom. '

Cottonwood and Willows will be planted from dormant poles harvested from
abundant stands growing within District property along the Gila River. Stands
suitable for harvest will be carefully selected and marked in the field by District
Revegetation Ecologists to insure that harvested stands will rapidly recover.

Maintenance Plan: The plantings within the channel bottom will be inspected once
every quarter and actions will be taken to insure that the Operations and Main-
tenance Guidelines are followed.

Flood Control District of Maricopa County 13
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Mitigation Proposal Mitigation of Unavoidable Impacts
New River Flood Control Project

5.2 Off-site Mitigation

5.2.1 Site Analysis

The most promising site investigated for off-site mitigation is a recently purchased
32-acre parcel at the confluence of the Gila and Agua Fria Rivers. Figure 6 is anaerial
photograph of this proposed site. The parcel had been previously used for pasture
and irrigated farmland. Consequently, some Bermuda grass and other undesirable
weedy species are present. Soils are Loamy Sand, salinity is slight, and irrigation is
available for plant establishment. The concrete-lined irrigation ditches are usable
and will be expanded to provide irrigation until plants are established. Irrigation
water is available from the Saint John's Irrigation District. If for any reason, the
supply of irrigation is interrupted, a well exists on the property that can be used in
the interim.

No hardpan is present. The southern perimeter of the property boarders riparian
habitat supported by the Gila River. Within this habitat, Cottonwood and Willows
are present in small numbers and Salt Cedar in abundance (see Photo Sheet 7). Test
pits on this parcel indicate that the water table is quite high (5 to 7 inches deep).
Unique site features include proximity to the Gila River (contiguous habitat) and
the presence of 22 mature Cottonwood trees.

This mitigation site will be planted in three communities, Cottonwood, Mesquite
Bosque, and shrub/grassland. Within this 32-acre parcel, trees will be planted to
densities equaling 100 trees per acre.

5.2.2 Horticultural Design

The 32-acresite at the confluence of the Agua Fria and Gila Rivers will be developed
by the Flood Control District into a self-sustaining wetland wildlife habitat. The
habitat created will consist of plantings of Cottonwood, Mesquite, and native
grasses, forbs, and shrubs. Together, the range of seeded and transplant species
selected will create both vertical and horizontal dlver51ty Planting and seeding will
be accomplished between October 15 and ]anuary 15 prior to the completion of the
New River Flood Control Project.

The District has investigated placing a “conservation easement” on the mitigation
property but has not found a wildlife management agency willing to accept the
easement. Until an agency can be located that is willing to take this responsibility,
theDistrict will placea “restrictive convenant” on the title which will prevent future
use of the property for any purpose other than wildlife mitigation, unless the future
use can be agreed to by the Corps of Engineers, Game and Fish, Fish and Wildlife,
and the EPA. Flood Control District legal counsel is currently researching the details
of this restrictive covenant.

Seeding Plan: Grass, forb, shrub, and tree species will be established by broadcast
seeding at a rate of 19.0 Ibs PLS/acre according to the seedmix listed in Table 7.

Allseed is available commercially and will be ordered a minimum of 8 months prior
to the fall planting season. Prior to seeding, the 32-acre site will be rough-graded to
create a variable terrain. The site will be pre-irrigated to encourage germination of
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Photo Sheet 7: Off-site Mitigation Area—Aqua Fria/Gila Confluence



Mitigation Proposal Mitigation of Unavoidable Impacts
New River Flood Control Project

Table 7
Seedmix for Off-site Mitigation
Common Name Sclentific Name Ibs PLS/Acre

Grasses

Sand Dropseed Sporobolus cryptandrus 05

Switchgrass Panicum virgatum 10

Annual Canarygrass Phalaris canariensis 20

Purple Three-awn Aristida purpurea 1.0
Forbs

Annual Sunflower Helianthus annuus 20

Arroyo Lupine Lupinus succulentus 10
Shrubs

Gray-thom Condelea obtusifloria 20

Globe Mallow Spaeralcea ambigua 05

Palmers Penstemon Penstemon palmeri 10

Wolfberry Lycium andersonii 1.0

Quailbush Atriplex lentiformis 10

Four-wing Saltbush Atriplex canescens 20

Desert senna Cassia covesii 1.0
Trees

Mesquite Prosopis julifiora 3.0
Total 19.0

weed seed, and disced immediately after weed emergence to eradicate these un-
desirable species.

The seedmix will be broadcast seeded and the area will be dragged to cover the
seed. Fertilizer will not be used during seeding operations because the increased
fertility will encourage growth of weed species.

TransplantPlan: Transplant Species will be ordered eight months prior to installa-
tion. Dormant pole plantings will use plentiful stock located on District-owned
parcels along the Gila River. Harvested trees will be carefully selected in the field
by District Revegetation Ecologists to insure that the existing stands will continue
to thrive and flourish. Trees will be harvested 6 feet from the base to allow for
regeneration. The District has had six years of experience in pole planting Cotton-
wood and Willow and will use this hard-earned expertise to insure optimum
survivorship of the transplanted poles.

The overlay for Figure 6 shows the planting plan. As shown, the 32-acre parcel will
be divided into three habitat zones. The first will bea Cottonwood grove, the second
(on slightly higher ground) will be a Mesquite Bosque, and the third will be seeded
with Mesquite, shrub, grass, and forb species. The mitigation area will be planted
to a density equaling 100 trees per acre. Table 8 shows a breakdown of the tree
plantings.

Fiood Control District of Maricopa County 15



Mitigation Proposal Mitigation of Unavoidable Impacts
New River Flood Control Project

Table 8
Tree and Shrub Plantings at Agua Fria/Glia River Confluence
Specles Type of Planting Number
Mesquite, Prosopis julifiora 5 gallon transplants 2,700
Cottonwood, Populus fremontii 5 gallon fransplants 400
Cottonwood, Populus fremontii Dormant Pole Plantings 100
Total 3,200

Following transplanting, all plant basins will be fenced with galvanized poultry
netting to protect new transplants fromrodent damage. These protective fences will
remain in place for a minimum of six months.

Maintenance Plan: Areas supporting vegetative cover less than 25 percent after the
first two years and measuring more than 25 square-feet in area will be reseeded as
necessary to meet a guaranteed cover rate of 35 percent for ground cover and 20
percent for shrubs at the end of the fifteen-year establishment period.

Outbreaks of weed species, including Bermuda grass, will be controlled during the
active growing season for maximum success.

Transplants will be flood-irrigated monthly during the first year of establishment,
and thereafter as necessary during the summer months to maintain healthy growth.

Transplant basins will be weeded to limit competition during the first year of
growth. Transplants will be regularly inspected and corrective measures taken to
safeguard plant health and promote growth.

Transplants will be replaced on an as-needed basis during the October through
January planting window to insure 75 percent survival after the fifteen-year estab-
lishment period.
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Monitoring and Replacement
During the Establishment Period

During a fifteen-year establishment period, annual inspections of all mitigation
areas will include survivorship data. Based on this data, transplants will be replaced
annually, during the October through January planting window, to insure 75
percent survival after the establishment period. Rip-rap animal access ramps will
be replaced on an as-needed basis.

The project will be maintained by the District in perpetuity. At the end of the
establishment period, the District will guarantee 75 percent survival of transplant
species, 35 percent canopy cover by seeded groundcovers and 20 percent canopy
cover by seeded shrub species. A fence will be installed along the right-of-way
boundaries for the New River Channel and around the periphery of the mitigation
site located at the confluence of the Agua Fria and Gila Rivers. This fence will
exclude livestock and protect against vandalism, and will be maintained in per-
petuity. Flood Control District field crews will provide all labor for maintenance
and installation.

During the establishment period, the mitigationareas willbeinspected onanannual
basis by the Arizona Game and Fish Department, U.S. Fish and Wildlife Service,
and other concerned agencies. Permanent photo points will be established during
the development of the mitigation site and annual photographs will be taken to
document changes to the area. Annual data collection will include: percent survival
and diameter at 4.5 feet for the transplant species, and percent cover by species for
ground cover, shrubs, and trees. The annual data collected over the fifteen-year
establishment period will be included in an annual report. This report will be
generated within 60 days of the inspection and copies will be sent to the members
of the inspection team.

At the end of the fifteen-year establishment period, the Flood Control District will
issue a report which will incorporate the data collected during the establishment
period and evaluate the overall success of the mitigation project.

Jointly, the Flood Control District and the Arizona Game and Fish Department will
continue annual inspections until such time (if any) that it can be mutually agreed
that these inspections are no longer required.
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Mitigation Costs

Costs for developing the mitigation plan are presented in Tables 9-14.

Table 9
Installation Costs
30 Rip-Rap Animal Access Ramps
Item Quantity Projected Costs

Materials

River Rock 1,320 tons 20,000
Equipment/Labor ’

Front End Loader 80 hours 1,600

Equipment Trailer Transport Loader 1,000

10 Yard Dump Truck 8 days 2,500
Maintenance one complete replacement 20,000
Total $ 45,100

Table 10
Instaliation Costs
Three Cattall Patches
Adjacent to Three Side Inlets
item Quantity Projected Costs

Materials

Cattails Harvested from District Property
Equipment/Labor

Backhoe Harvest/plant Cattails 2,200

Dumptruck Transport Cattails 120

Water Truck Water-in transplants 180

Labor Four days 3,000
Total $ 5,500

Flood Control District of Maricopa County 18



Mitigation Proposal Mitigation Costs
New River Flood Control Project

Table 11
Mitigation Costs for On-site Area 1
Excess Right-of-Way
(Alternative B-1)
Item Quantity Projected Costs
Materials
Transplant Tree Species 25/acre, 175 total 1,500
Staking for Netting 525 poles 600
Protective Netting 1100 feet 500
Seed 20 PLS/acre, 7 acres 4,200
Straw Muich 2000 Ibs/acre 7 acres
Equipment/Labor
Backhoe with auger 175 holes 1,900
Labor Plant trees, miscellaneous 700
Tractor disc, seed, cover seed 1,350
Dump Truck transport trees, straw muich 500
Mulch Blower apply mulch 350
Maintenance
Water Truck 1,400
Annual Maintenance first 5 years 5,000
second 5 years 3,500
third 5 years 1,800
Total $ 24,000
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Mitigation Proposal
New River Flood Control Project

Mitigation Costs

Table 12
Mitigation Costs for On-site Area 2
20-acre Glendale and New River Site
item Quantity Projected Costs
Clean up of Site 20 Acres 200,000
Materials
District standard fence 4,000 Linear ft 6,000
Transplant Species
Mesquite 200 Each 1,500
Palo Verde 200 Each 1,500
Creosote 150 Each 500
Desert Willow 100 Each 700
Staking for Netting 2,000 Poles 2,000
Protective Netting 4,000 ft 1,800
Seedmix 20 PLS/acre, 20 acres 12,000
Straw mulch 2,000 Ibs/acre, 20 acres 2,000
Equipment/Labor
Backhoe with auger 650 holes 4,500
Labor Plant trees, miscellaneous 2,500
Tractor _ disc, seed, cover seed, 1,000
Dumptruck transport poles, straw mulch 1,500
Mulch blower apply muich 1,000
Maintenance
Water truck 4,000
Annual Maintenance first 5 yrs, 15,000/yr 75,000
second 5 yrs, 10,000/yr 50,000
third 5 yrs, 5,000/yr 25,000
Total $ 392,500

Flood Control District of Maricopa County



Mitigation Proposal
New River Flood VControI Project

Mitigation Costs

Table 13
Mitigation Costs for On-site Area 3
Channel Bottom
Item Quantity Projected Costs
Seeding Costs per acre
Materials
Seedmix 20 PLS/acre, 1 acre 1,000/acre
Equipment/Labor
Tractor Broadcast seed/cover seed 80/acre
Labor 20/acre
Total per acre $1,100
Transplanting Costs per inlet
Materials
Transplants
Pole plantings 200/inlet, harvested from District property
Protective netting 30 X500 6,750
Equipment/Labor
Backhoe with auger auger holes 1,200
Water truck prewater holes 60
Dumptruck transport poles 300
Labor harvest/plant poles/install netting 130
Total per inlet $8,440

Flood Control District of Marlcopa County
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Mitigation Proposal

New River Flood Control Project

Mitigation Costs

Table 14

Mitigation Costs for the Off-site Area
Agua Fria/Glia River Confluence

ltem Quantity Projected Costs
Materials
District Standard Fence 5,000 linear ft 7,500
Seedmix 20 PLS/acre, 32 acres 25,000
Straw Mulch 2,000 Ibs/acre 7,500
Transplants 100/acre, 32 acres, 3200 total 25,000
Protective netting 6 fi/plant, 19,200 ft 8,000
Staking for netting 1"x 2" stakes, 3/plant, 9,600 total 8,000
Osmocote fertilizer 200 Ibs 200
Equipment/Labor
Grader 32 acres 13,000
Backhoe with auger 3,200 holes 17,000
Tractor disc/seed/drag/crimp straw 1,000
Labor plant frees, install netting, miscellaneous 10,000
Maintenance
Irrigation maximum 3.0 acre-feet/yr 30,000
Annual Maintenance $15,000/yr, first 5 years 75,000
$10,000/yr, second 5 years 50,000
5,000/yr, third 5 years 25,000
Total $302,200
Flood Control District of Maricopa County 22



Summary

The total acres impacted under the various alternatives is shown in Table 4. A
summary of mitigation features for each alternative is presented in Table 15. Under
all of thealternatives, thedisturbed acreage within the channel invert will be seeded,
rip-rap animal access ramps will be installed every 500 feet on alternating sides of
the channel, and Cat-tails will be established along the low-flow in the vicinity of
the three side inlets. Cottonwood and Willow pole plantings will be established in
disturbed areas adjacent to the side drains. For Alternatives B-1 and B-2, Cotton-
wood and Willows will be planted adjacent to three and two inlets, respectively.
For the remaining alternatives, Cottonwood and Willow pole plantings will be
established in the vicinity of the northern-most side inlet.

Additionally, under Alternative B-1, 7 acres of excess right-of-way will be seeded
and planted according to the on-site mitigation plan. ‘

Underall of thealternatives, the 20-acre parcel located at Glendale Avenue and New
River will be fenced, planted and seeded, and the 32-acre site located off-site at the
confluence of the Agua Friaand Gila Rivers will also be fenced, planted, and seeded.

Habitat losses, total mitigation acreage and costs of installation and maintenance of
the mitigation areas for 15 years are presented in Table 16.

Table 15
Summary of Mitigation Features
for New River Channel Alternatives

Altemative
Mitigation Feature A B1 | B2 | C1|C2|C3 | D1]| D2 ]| D3

Seed Disturbed Channel Bottom 42 126 68 71 71 71 42 42 42
~{number of acres)

Rip-rap Animal Access Ramps yes yes | yes yes yes yes yes yes yes

Install Three Cattail Patches yes yes | vyes yes yes yes yes yes yes

Pole Plant Cottonwood/Willows (in | 1 3 2 1 1 1 1 1 ] 1
Channel , number of inlets)

Plant Excess Right of Way no yes no no no no no no | no

Plant Glendale/New River Site yes | yes | yes | yes | yes | yes | yes | yes | yes
(20 acres)

Plant Agua Fria/Gila River Site yes yes yes yes yes yes yes yes yse
(32 acres)
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Mitigation Proposal Summary
New River Flood Control Project

Table 16
Mitigation Costs for New River Channel Altematives
Acreage Acreage
Altemative impacted | Mitigated Total Costs

A Flowage Easements 42 95 $799,840
B-1  Soil Cement Banks, 300 ft wide 126 165 $933,120
B-2  Scil Cement Banks, 300 to 500 ft wide 68 121 $836,880
C-1  Soil Cement 1 Bank, 550 ft wide 71 124 $331,740
C-2  Soil Cement 1 Bank, 600 ft wide rAl 124 $831,740
C-3  Soil Cement 1 Bank, 500 to 900 ft wide 71 124 $831,740
D-1  Dikes at Floodway 42 95 $799,840
D-2 Dikes at 550 ft 42 95 $799,840
D-3 Dikes at Floodplain 42 95 $799,840

Flood Control District of Maricopa County 24



Purpose:

1.
2

Procedure:

Appendix |

New River Vegetation
Operations and Maintenance Guidelines

To prevent any encroachment upon an improved channel which would
reduce its flood-carrying capacity.

To manage the vegetation within New River Channel to maintain a channel
capacity of thestandard project flood (SPF), 69,000 cubic feet per second (cfs).

The floodway will be revegetated to enhance its appearance, with trees and shrubs
native to Arizona and according to the criteria and guidelines stated below.
Revegetation efforts will be designed, installed, and maintained in such a manner
as to allow the passage of the SPF.

Criteria and Guidelines:

Generalcriteria and guidelines used in the design and maintenance of the floodway
are as follows:

a.

Maximum density of trees should be limited to allow the passage of the SPF
at a given flow section. Tree patches shall be planted 4 trees wide in 50
parallel rows so the sum total trunk diameter (dbh) at maturity is no greater
than 10 feet in any given cross section of flow.

Tree branches should be above the design water surface (16 to 17 feet) within
7 years of planting.

Tree patches within the floodway will be planted in rows and aligned with
the flow.

Tree patches will be located no closer than 500 feet downstream of any bridge
crossing.

Shrubbery will be restricted to a height of 5 feet.

Appendix i
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Appendixil

Excerpts from the
Letter Report to the General Design Memorandum No. 3
for Skunk Creek and the New and Agua Fria Rivers
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: Table 1
Revised 100-Year Floodplain Data

Stream Floodway Fringe  Floodway Total Floodplain

(Acres) (Acres) (Acres)
GDM Revised GDM Revised GDM Revised
Skunk Creek 335 0 2715 84 610 84
New River 1,225 0 765 705 1,990 705
Agua Fria R.2,865 1,065 2,550 2,550 5,415 3,615
Total 4,425 1,065 3,590 3,339 8,075 4,39%4

permanent parks have been determined to qualitatively have a higher open
space value as well as a recreational value of 4 times that of floodway or
easement lands on which a number of open space uses (e.g. agriculture, gravel
mining, etc.) are permitted. Utilizing this ratio, the total open space equivalent
for this reach would be 2,553 acres (1,010 + 1,255 + 156 + 4(10 + 23) =

2,553) as compared to the ﬂoodway acreage of 2,550 acres delineated in the
phase I GDM.

b. Cave Creek Diversion. - A second deviation from the phase II
GDM is the diversion of Cave Creek prior to completion of planned structures

and the acquisition of all required flowage easements on Skunk Creek, the New
River, and the Agua Fria River.

CHAPTER § - ALTERNATIVES CONSIDERED

5.01 Alternatives Considered. - Since this EA presents deviations from the
phase IT GDM as they will actually be constructed, no further alternatives are
being considered as part of this action.

CHAPTER 6 - AFFECTED ENVIRONMENT

6.01 General. - Details of the existing environment may be found in the
previous reports noted in Chapter 2, above, for representative areas in the
Phoenix vicinity. The significant resources potentially affected by the project
modifications described above were determined to be land use, mineral
resources, vegetation and wildlife, wthetxcs, open space, and flooding. Other
_ environmental parameters including soils, air quality, surface water resources,
groundwater resources, noise, transportation, recreation, safety, and social
resources were examined for this Supplemental Environmental Assessment

4
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(SEA) and it was determined that there was no potential for long term impacts
to these -resources. A cultural records and literature search was conducted.
The closest site found was a prehistoric site about 1 mile from the project area.
There are no listed historic cultural resources near the project area. The open
space mitigation area at the confluence of New River and Skunk Creek was
field surveyed for cultural resources by a Corps Archeologist and found to have
no cultural resource sites. The determination that project modifications for this
project will not involve historic properties listed in or eligible for the National
Register of Historic Places was informally coordinated with the State Historic
Preservation Officer (SHPO) and the SHPO concurred. The determination
was formally coordinated with the SHPO by letter dated November 18, 1988
(Appendix A).

6.02 Land Use. - Land uses within or adjacent to Skunk Creek, the New
River, and the Agua Fria River include agriculture, residential, commercial,
light industry, sand-and-gravel mining operations, and open space (presently
undeveloped land). Residential land use is expected to eventually displace
much of the agriculture and open space uses. Sand-and-gravel mining occurs
within the New River floodway downstream of Glendale Avenue and within the
Agua Fria River floodway. There are no formal recreation facilities within the
floodways; however, the floodways are used informally by equestrians, hikers,
off-road vehicles, and hunters.

6.03 Mineral Resources. - Sand-and-gravel deposits occurring on the channel
bottoms of Skunk Creek, the New River, and the Agua Fria River constitute
the only mineral resources within the project area.

6.04 Vegetation and Wildlife. - Vegetation types within the project area

consists of desert wash/riparian and outwash or alluvial plain communities
whose dominant species are cottonwood (Populus fremontii), black willow
(Salix pigra), desert willow (Chilopsis linearis), blue palo verde (Cercidium
floridum), mesquite (Prosopis juliflora), creostebush (Larrea divaricata),
saltbush (Atriplex cohescens), greasewood (Sarcobatus vermiculatus), broom
baccharis (Bacchars sarothroides), catclaw acacia (Acacia greggii), saltcedar

(Tamarix aphylla), and athel tamarisk (Tamarix aphylla). Most of the natural
biotic communities along the length of these stream segments have been:

variously disturbed as a result of indiscriminate trash dumping, agricultural
development, sand-and-gravel operations, and urbanization.”

The riparian and outwash plant communities along Skunk Creek and the
New and Agua Fria Rivers provide a diversity of habitats suitable for wildlife.
Additionally, different growth forms (e.g., trees, shrubs, and herbs) within these
plant communities serve to increase the number of feeding, roosting, and
nesting niches available to wildlife. Adjacent agricultural fields provide an
additional food source. Wildlife diversity at various locations within the project
area include amphibians and reptiles, such as toads, snakes, and lizards;
numerous avian species; and mammals, such as rodents, bats, skunks,

5
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jackrabbits, and coyotcs Continued habitat degradation by urbanization, illegal
trash dumping, and sand/gravel extraction pose present and future threats to
vegetation and wildlife in these reaches!

6.05 Esthetics. - Some areas of Skunk Creek have experienced visual
degradation by illegal trash dumping, partial channelization, and removal of
some native vegetation. Nevertheless, the remaining native vegetation along
lower Skunk Creek’s floodway constitutes an important visual element of the
area’s open space. Along the New River, there bas been illegal trash dumping
at various dip crossings and locations along channel banks and
topographic/visual disruption caused by sand-and-gravel operations; however,
the open space remaining still constitutes an esthetically important visual
element of the area. Within the project area, the Agua Fria River passes
through urbanized, agricultural, and undeveloped areas. This segment of the
river is fairly broad, and still supports several areas of extensive riparian
vegetation growth, which provides habitat for a number of wildlife species.
Sand-and-gravel mining operations, off-road vehicle trails, and illegal trash
dumping have somewhat degraded the visual appearance of this area.

6.06 Open Space. - As noted in paragraph 4.01 and table 1, the GDM plan
would provide 3,590 acres of open space (275 along Skunk Creek, 765 acres
along the New River, and 2,550 acres along the Agua Fria River).

6.07 Flooding. - Under the GDM plan, the flowage easements would be
acquired along the entire project length prior to diverting flows from Cave
Creek and all residential structures within the floodway would be removed to
prevent any possible flood damage and safety hazards.

CHAPTER 7 - ENVIRONMENTAL EFFECTS

7.01 General. - An FEIS was prepared by the Corps in March 1976 to
address the environmental impacts associated with construction of the overall
Phoenix, Arizona and Vicinity (including New River) Flood Control Project.
The impacts associated with modifications to the Skunk Creek and the New
and Agua Fria Rivers portion of the project were presented in the final EA
and FONSI included in the GDM dated May 1986. This SEA will address only
those changes made subsequent to the EA/FONSI. It should be noted that
delineation of the floodplains would have effects on land use, mineral
resources, vegetation and wildlife, esthetics, and open space. Diversion of Cave
Creek flows would have an effect on flooding only.

7.02 [Land Use. - Revision of the floodplain and floodplain fringes to reflect
channelization by local interests subsequent to the 1986 GDM would allow
development to occur on a total of 3,681 acres (251 acres of floodway and-
3,360 acres of floodway fringe) of formally floodplain lands. However, under
the GDM plan, the floodway fringe could be developed if filled to one foot

6
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above the level of the 100 year flood and is not counted as open space
provided by the project. The decrease of 251 acres of floodway and open
space would be mitigated by purchase of 176 acres along the New River and
331 acres along the Agua Fria River.

7.03 Mineral Resources. - Development of the 3,681 acres of formally
floodplain lands would preclude gravel mining on those lands once developed.
7.04 Vegetation and Wildlife. - Vegetation and wildlife currently existing on

the 3,681 acres of formally floodplain lands would be lost. However, vegetation
and wildlife currently existing on the 3,360 acres of floodway fringe lands would
be lost without the project because of the development allowed. Therefore,
there would be a net loss of 251 acres of habitat. Vegetation and wildlife
currcntly existing on the 251 acres of floodway lands to be deleted from the
_project would be lost. However, the habitat on these lands is considered to be
of poor quality and loss of the habitat is not considered to be significant.
Although mitigation is not required; vegetation and wildlife on the 176 acres
alonig the New River and 331 acres along the Agua Fria River (see paragraph
7.02, above) would be preserved by dedicating those Iands to open space,
resulting in more habitat being preserved.

7.05S Esthetics. - The use of soil cement bank stabilization and levees along
both banks of the river would be less pleasing, visually, than the natural banks.
While the reaches channelized would be esthetically degraded, retention of the
open space areas by purchase (see paragraph 7.06, below) would ensure the
long term natural esthetic character of those areas. Under the terms of the
floodway flowage easements, sand-and-gravel mining, agriculture, recreation,
and other activities will be permitted to occur in the floodway. These activities
have the potential to reduce the esthetic appearance of the floodway area even
more.

7.06 Qpen Space. - Delineation of the floodway would eliminate 251 acres of
floodway open space previously delineated. Mitigation for the removal of the
open space would be by acquisition 176 acres along New River and 331 acres
along the Agua Fria River. These lands would be acquired in fee and
permanently dedicated to open space.

7.07 [Flooding. - Under the GDM plan, flows from Cave Creek will be
diverted, via the Arizona Canal Diversion Channel, into Skunk Creek and
thence into the New and Agua Fria Rivers. This interbasin transfer of flows
could add to flows already present if a flood event were to occur. Depending
upon the magnitude of the flows, flooding could occur on the floodway fringe.
If the floodway fringe easements have not been acquired, flooding could occur
on those lands which would be owned by others thus creating a potential legal
liability problem. While this is not a change in the impact of the project, the
impact of the interbasin transfer could occur earlier in time that previously
anticipated. However, the Flood Control District is attempting to acquire

7
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flooding easements to those lands that will not be protected by SPF
channelization as quickly as possible and should have all of the easements in
place by late 1989.

7.08 Emamnmgnm_c_qmmmm Because the proposed alternative has no

significant adverse environmental impacts, no environmental commitments have
been made as part of this EA.

CHAPTER 8 - COMPLIANCE WITH ENVIRONMENTAL
REQUIREMENTS

8.01 i i
1 . - Compliance with applicable laws, regulations,
and Executive Orders is outlined below.

a.  National Historic Preservation Act of 1966, as Amended. - The
project is in compliance. The Phoenix, Arizona and Vicinity (including New
River) Flood Control Project area was surveyed by Arizona State University
(ASU) in 1974 under contract to the Army Corps of Engineers. The area to be
acquired for the new open space was visited by a Corps of Engineers
archeologist and found to have no cultural resources. There are no listed
cultural resources near the site. The SHPO was informally coordinated with
during the preparation of this SEA. The determination that project
modifications for this project will not involve historic properties listed in or
eligible for the National Register of Historic Places was informally coordinated
with the State Historic Preservation Officer (SHPO) and the SHPO concurred.
The determination was formally coordinated with the SHPO by letter dated
November 18, 1988 (Appendix A). Their response, by letter dated December
9, 1988 (Appendix A), included a "no effect” determination. In addition, they
requested that if any archeological remains were encountered during ground
disturbing activities, work should cease in the area of the discovery and the
SHPO be notified immediately. If any archeological remains are encountered
during project ground-disturbing activities, their office will be notified
immediately.

b.  Fish and Wildlife Coordination Act. - The project is in
compliance. A Fish and Wildlife Coordination Act Report (CAR) for the
overall Phoenix, Arizona and Vicinity (including New River) Flood Control
Project, dated February 1978, was prepared by the U.S. Fish and Wildlife
Service (FWS). The CAR addressed overall project impacts to the fish and
wildlife resources. FWS and the Arizona Game and Fish Department
(AGAFD) have been informally coordinated with during the preparation of this
SEA. The FWS has no concerns as long as the previously agreed-upon
mitigation is implemented.

EXHIBIT C



C. i - The pro;cct isin
compliance. ‘Informal coordination with the FWS dunng preparation of this
SEA resulted in the conclusion that there are no Federal or State threatened
or endangered species present.

d.  Natjonal Environmental Policy Act. - The project is in
compliance. This SEA has been prepared in accordance with the National
Environmental Policy Act.

e. Clean Air Act. - The project is in compliance. The contractor
will be responsible for complying with all applicable Federal, State, and local
laws and regulations concerning air quality.

f.  Clean Water Act, as Amended. - The project is in compliance.
Delineation of the floodway will not discharge pollutants or place any materials
into waters of the United States and, therefore, neither a NPDES permit
(section 402) or a 404(b)(1) evaluation is required for this project. -

g.  Farmland Protection Policy Act. - The project is in compliance.
The Soil Conservation Service (SCS) has prepared maps (June 1977)
identifying prime farmlands within Maricopa County. According to those maps,
the project will not affect any prime and unique farmlands or farmlands of
statewide importance. This conclusion was informally coordinated with the
SCS, which concurred.

8.02 Environmental Protection Statutes and Other Environmental
i 1i . - The following laws and Executive
Orders were found to be not applicable to this project:

Coastal Zone Management Act

Estuary Protection Act

Executive Order 11988, Floodplain Management
Executive Order 11990, Protection of Wetlands
Marine Protection, Research, and Sanctuaries Act
Rivers and Harbors Act

Watershed Protection and Flood Prevention Act
Wild and Scenic Rivers Act

CHAPTER 9 - COORDINATION

9.01 General. - Informal coordination has been ongoing with the FWS and
the SHPO during preparation of this SEA.

Formal coordination with the following agencies has taken place:

Environmental Protection Agency; U. S. Fish and Wildlife Service; Soil
Conservation Service; Farmers Home Administration; Arizona State Historic

9
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Appendix lli

Environmental Assessment
prepared by the Corps of Engineers
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