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Introduction

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.

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).

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, (ACOC) has
been designed to intercept IOO-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.

Presently, there are two bridges crossing New River-one at Olive Avenue and 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.

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. As a means to eliminatepotentialflooding, theU.S. Army Corps ofEngineers
(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 l).

Flood Control District of Maricopa County

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

THE VALLEY OF THE SUN

~ ..
~ ...

___ •• - SUN VN1EY PARK"Ol

to to -lU
~ ~ ~ to<( q:

~
~ ~ t
~

It) "- ~,., t\J

~ ~

SJlTH IIWIffNN



2

Olive Ave.

Figure 1
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The alternatives are also to take into consideration that two bridges and a freeway
drainage ouUet 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 eitherup- ordownstream ofthe project
area.

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, whilefulfilling 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
ProjectFlood (SPF) protection. One extremealternative wouldbeto 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.

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 River is open
agricultural land, but plans are currenUy underway for a levee system as part ofthe
planned community of Camelback Ranch.

The Outer Loop Freeway (Agua Fria Freeway), which is presently under constnlc
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
thePapago Freeway with an interchangefor theParadiseFreewayat 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.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Investigation of Alternatives
New River Flood Control Project

Flood Control District of Maricopa County

Introduction

3



Alternative Investigation

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.

2.1 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, make one
otherstudyof thearea usingAlternative0.1 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.

4

2.1.1 Alternative A
Purchase ofeasements. A drop structure will be required north of Olive Avenue and
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 riverbed
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 result
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
bankprotection upstream and down. This workwill 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 halfmile loss of habitat. In order to control the meandering nature of the river, the
low flow will require periodic clearing of the larger vegetationand 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

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



2.1.6 Alternative C-3
This is the same as alternatives C-l 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

2.1.5 Alternative C2
This alternative is the same as Alternative C-l, except that a 6oo-foot bottom width
willbeused. The requirements and results would also besimilar to AlternativeC-l,
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.

2.1.3 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 existingand proposedbridges. 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.

2.1.2 Alternative B-1
Channelization ofthe New River from upstream ofOlive Avenue toapproximately Bethany
Home Road, within a550 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.

5

Alternative Investigation

2.1.4 Alternative C-1
Channelization ofa550 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
naturalchannelconditions. Itwillalso lower the average velocity for a 10-yearevent
over that of the natural channel conditions south of Northern Avenue (see Appen
dix Ill). 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
ofthe habitat area. This alternative will result in a net loss of 68 percent of the habitat.
Almost half of the remaining habitat will be lost when flows reach the level of a
lo-year event. This concept will provide flood protection to 25 percent of the
businesses,homes, farmlands, roads, andbridge approaches. Thedownstreamarea
is not affected by this alternative. Ponding easements will also be required.

Flood Control District of Maricopa County
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flood below 6.0 feet per second. The requirements and results will be the same as
Alternatives C-l and C-2.

Alternatives B-2, C-1, C-2, C-3, 0.1, 0.2, and 0.3 will require ponding easements
as the proposed bankprotection is a levee and waters will pond outside the channel.

2.1.8 AUernatlve 0·2
Natural channel with diking at 550 feet. This alternative is similar to Alternative D-l
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 geometries of the area will not lend itself to bridges.

2.1.9 AUernative 0-3
Natural channel with diking at the 100-year floodplain boundaries. This alternative only
protects for floods greater than the lOO-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.

6

Alternative Investigation

2.2 Comparison of the Alternatives
All the alternatives involve channel excavation in the vicinity of the Olive Avenue
bridge. These alternatives includestructuraland 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.

2.1.7 AUernative 0·1
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
the channel 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 ofa lo-year event. This concept will provide flood
protection to all of the businesses, homes, farm lands, roads, andbridge approaches.
This alternative will place levees acrossseveral 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.
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Table I provides a comparison ofthe ninealternatives, showingbywhat percentage
the objectives outlined in Section 1.3 is met by each of the alternatives.

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

Alternatives A-I, C-I, 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 wastedisposalsites on bothsides of the existing channel, justsouth
of Olive Avenue (WTI, 1988 and 1989). The tests performed did not identify the
presence ofhazardous wastes or volatile organic compounds NOCs); 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
Evaluation of Objectives

Alternatives, %
Objectives A B·1 B·2 C·1 C·2 C-3 0·1 0·2 0-3

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 59

Obtained/400)
Special Factors Alternatives Aand 0·3 provide no protection for the homes,

businesses, and farms.
Alternatives B, B-2, and 0-2, 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.
Alternative 0 provides protection for 75 percent of the homes,

businesses, and farms.
All the alternatives provide 100 percent protection to utilities; local,

AOOT, and SRP drainages; and the up- and downstream areas.
Total percent of Objectives 58 94 96 65 74 74 92 94 80

Obtained after
consideration of
Special Factors
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2.3 Bank Protection Alternatives
Several bank protection alternatives have been investigated to determine the most
cost effective method for protecting thebankof 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.

2.3.4 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.

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.

2.3.2 Reinforced Gunite
Ten-inch thick reinforced gunitewouldbe placedovera weldedwirefabric 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
orcracking. Foraesthetic 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.

8

Alternative Investigation

2.3.1 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 9feet. 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.
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Theselection ofbankprotection 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 chosen as
the bank protection in all of the flood control alternatives previously described
because levees are involved, soilcement ismore 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-1 isbased on the assumption that theflood
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.

2.3.5 Gablons
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.

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
0-1 Modifications to Preserve Habitat $21,400,000
0-2 Modifications to Preserve Habitat $24,800,000
0-3 Modifications to Preserve Habitat $60,300,000

9
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Alternatives B-1 and B-2 have the following advantages over Alternatives A, D-l,
andD-2:

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

Conclusions and Recommendations

11

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.

• 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.

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-l,
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.

3.1 Compliance with the 81 Guidelines

3.1.1 Determination of Practicability
All the alternatives are practicable as they make use ofan existing natural floodway
system. The New River has historically conveyed floodwater south to the Agua Fria
River. The volume of water being conveyed by this project makes it impracticable
to be constructed elsewhere.

Flood COntrol District of Maricopa COunty

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



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

3.1.2 Availability
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:

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.

• 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.

12

Conclusions and Recommendations

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 n1 214 225
Section 1.3 Goals Met, % 58 94 96

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 percentof 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.
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Table 5
Construction Rights of Way Required

B-1 B·2 c-1 c-2 c-3 D-1 0-2 0-3
o 0.2 8.3 8.3 9.8 8.1 8.6 52.1

-------------------929 -

Flood Control District of Maricopa COunty 15

Table 6
Evaluation of Impact on Habitat

Alternatives
Objectives A B·1 B·2 C·1 e-2 C-3 0-1 0-2 0-3

Acres lost to bank NlA 22 N/A NlA NlA NlA NlA N/A NlA
protection

Acres undisturbed by 69 25 64 54 54 54 87 88 85
construction

Acres to be reseeded 42 105 68 71 71 71 42 42 42
after construction

Acres pruned for 16 NlA NlA 16 16 16 NlA NlA NlA
growth control

Acres available for 21 26 21 21 21 21 21 21 21
mitigation
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Cost Analysis for the New River Flood Control Project
Olive Avenue to Bethany Home Road,

In Millions
A B·1 B·2 C·1 C·2 C-3 0·1 0·2 0-3

Channel Excavation 1.9 3.5 4.4 5.0 6.0 6.2 1.9 1.9 1.9

Soil Cement - 8.0 8.1 8.1 8.1 10.3 5.7 6.3 4.0

Bank Excavation - - - 0.7 0.7 1.5 1.2 1.3 0.2

Bridge Protection 1.7* 0.7 0.7 0.7 0.7 0.7 0.7 0.3 0.7

Side Drainage - 0.4 0.4 0.3 0.3 0.3 0.3 0.3 0.3

Landfill Excavation & Disposal - 0.5 0.5 0.5 0.5 1.0 0.4 0.5 -
Miscellaneous 1.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 -
Grade Control Structure 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3

New Bridge - - - - - - - 2.5 -
Mitigation 0.8 0.9 0.8 0.8 0.8 0.8 0.8 0.8 0.8

Sub Total 5.7 16.3 17.2 18.4 19.4 23.1 13.3 16.2 8.2

Land
Floodway 5.1 - - 3.6 3.6 3.9 5.1 3.5 5.1

Floodplain 8.8 - - 0.4 0.4 0.7 0.1 0.5 44.1

Other Land - - - 1.3 1.3 2.2 - 1.7 -
Ponding Easements - - 0.2 1.4 1.4 1.4 2.9 2.9 2.9

Fringe Easements - - - 1.6 1.6 1.6 - - -
Sub Total 13.9 - 0.2 8.3 8.3 9.8 8.1 8.6 52.1

Total 19.6 16.3 17.4 26.7 27.7 32.9 21.4 24.8 60.3

* Includes invert lining north of Olive Avenue.
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Cost Analysis for Alternative A
Amount,

Items Quantity Units Unit Price Millions
Channel Excavation 1.0 million CY 1.75 1.9
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 771 13.9

Total Cost for Alternative A: 19.6 Million
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Cost Analysis For Alternative B-1
Amount,

Items Quantity Units Unit Price Millions
Channel Excavation 2.0 million CY 1.75 3.5
Soil Cement 0.3 million CY 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 - 0.5
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,

Items Quantity Units Unit Price Millions
Channel Excavation 2.5 million CY 1.75 4.4
Soil Cement 0.3 million CY 27.00 8.1
Bank Excavation - - - -
Bridge Protection 2 LS 350,000 0.7
Side Drainage 1 LS - 0.4
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,

Items Quantity Units Unit Price Millions
Channel Excavation 2.9 million CY 1.75 5.0
Soil Cement 0.3 million CY 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 - 0.5
Miscellaneous 1 LS - 2.0
Grade Control Structure 1 LS - 0.3
New Bridge - - - -
Mitigation f LS - 0.8

Sub Total 18.4

Cost for Alternative e-1,
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) 1.3
Ponding Easements 20 (17,500) +58 (18,400) 1.4
Fringe Easements 88 (18,400) 1.6

Sub Total 406 8.3

Total Cost for Alternative e-1: $26.7 Million
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Cost Analysis For Alternative C·2
Amount,

Items Quantity Units Unit Price MIllions
Channel Excavation 3.4 million CY 1.75 6.0

Soil Cement 0.3 million CY 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 - 0.5
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 C2,
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) 1.3

Ponding Easements 20 (17,500) +58 (18,400) 1.4

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,

Items Quantity Units Unit Price Millions
Channel Excavation 3.5 million CY 1.75 6.2
Soil Cement 0.4 million CY 27.00 10.3
Bank Excavation 0.8 million CY 1.75 1.5
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 G-3,
Land Type Acres (Cost/Acre) Millions

Floodway Acres 220 (17,500) 3.9
Floodplain Acres 35 (18,400) 0.7
Other Acres 24 (92,000) 2.2
Ponding Easements 20 (17,500) +58 (18,400) 1.4
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 0·1
Amount,

Items Quantity Units Unit Price Millions
Channel Excavation 1.0 million CY 1.75 1.9
Soil Cement 0.2 million CY 27.00 5.7
Bank Excavation 0.7 million CY 1.75 1.2
Bridge Protection 2 LS 350,000 0.7
Side Drainage 1 LS - 0.3
Landfill Excavation &Disposal 1 LS - 0.4
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 1).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) 2.9
Fringe Easements - -

Sub Total 456 8.1

Total Costfor Alternative 0·1: $21.4 Million
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Cost Analysis For AUernative 0·2
Amount,

Items Quantity Units Unit Price MIllions
Channel Excavation 1.0 million CY 1.75 1;9

Soil Cement 0.2 million CY 27.00 6.3
Bank Excavation 0.7 million CY 1;75 1.3
Bridge Protection 1 LS 350,000 0.3
Side Drainage 1 LS - 0.3
Landfill Excavation &Disposal 1 LS - 0.5
Miscellaneous 1 LS - 2.0
Grade Control Structure 1 LS - 0.3
New Bridge 1 LS - 2.5

Mitigation 1 LS - 0.8
Sub Total - - - 16.2

Cost for AUernative 0-2,
Land Type Acres (Cost/Acre) Millions

Floodway Acres 199 (17,500) 3.5

Floodplain Acres 27 (18,400) 0.5
Other Acres 18 (92,000) 1;7

Ponding Easements 158 (18,400) 2.9
Fringe Easements - -

Sub Total 402 8.6

Total Cost for Alternative 0·2: $24.8 Million
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Cost Analysis for Ahernative 0-3
Amount,

hems Quantity Units Unit Price Millions
Channel Excavation 1.0 MIL CY 1.75 1.9
Soil Cement 0.1 MIL CY 27.00 4.0
Bank Excavation 0.1 MIL CY 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 Ahernative 0-3,
Land Type Acres (Cost!Acre) Millions

Floodway Acres 291 (17,500) 5.1
Floodplain Acres 480 (92,000) 44.1
Other Acres - -
Ponding Easements 158 (18,400) 2.9
Fringe Easements - -

Sub Total 929 52.1

Total Cost for Alternative 0-3: $60.3 Million
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Bank Protection Alternatives Analysis

293,802 yd3

$7.9 million

213,819 yd3

$12.8 million

320,727 yd3

$3.5 million

y

89,210 yd3

$13.4 million
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101,630 yd3

$8.1 million

$ 0.2

$ 5.1

$ 0.2

$ 2.7

$ 2.4

Maintenance Cost,
million/100 year

. ~.~- -J,3R.;: .•; ..."!:",_ :-':l£!--~-''"·~.V~{';-~';''- .:!':::,,::';-"'.. ......-7'~ ..... ~'" _: ....~
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=

=

1 foot

=
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$ 13.4

$ 7.9

$ 8.1

$ 12.8
$ 3.5

Construction Cost,
In millionsConstruction Material

~
bank protection

Soil Cement

Loose Riprap

Reinforced Gunite
Grouted Riprap

Gabion (Reno Mattress)

where: b = (i + 12)1/2
a =yx length of channel

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_b?~k protection.

Soil Cement Cost
(5.3 ft 1(3 fVyd)) x (1.4 Mt) x (118,788 yd2)
293,802 x $27/yr?= $7,932,654

Reinforced Gunite
(10 in.! (36in.lyd)) x (2.7 Mt) x (118,788 yd2

)

89,210 yd3 x $150!yd3 = $13,381,500

Grouted Riprap Cost
(24 in. 1(36 in./yd)) x (2.7 Mt) x (118,788 yd2)

213,819 x $60 yrP =$12,829,140

Loose Riprap Cost
(36 in. ! (36in./yd)) x (2.7 ftlft) x (118,788 yd2

)

320,727 x $11/yr? = $3,528,000

Gabion (Reno Mattress) Cost
(14 in.! (36 in.lyd)) x (2.2 ftIft) x (118,788 yd2)

101,630 x $80/yr? = $8,130,400
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Purpose

This mitigation proposal by the Flood ControlDistrict ofMaricopa County includes
various options to compensate for wildlife habitat losses that may incur as a result
ofalternate constructiondesigns to provide flood protection on New Riverbetween
Olive Avenue and Bethany Home Road. Figure 1 is an aerial photograph depicting
the project area.
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FIGURE 1



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.

For the remainingarea located between Northern Avenue and BethanyHome 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 otherdisturbances 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.
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Mitigation Proposal
New River Flood Control Project

SCientific Name

Table 1
New River Species Ust

February 1990

Quantification of Existing Habitat

Common Name
Trees

Cercidium floridum
Chilopsis Iinearis
Parkinsonia aculeata
Populus fremontii
Prosopis juliflora
Salix gooddingii
Tamarix pentandra

Shrubs
Ambrosia ambrosioides
Atriplex canescens
Atriplex polycarpa
Baecharis salicifolia
Baecharis sarothroides
Bebbia juncea
Chrysothamnus nauseousus
Haplopappus acradenius
Hymenoclea monogyra
Hymenoclea salsola
Larrea divaricata
Lycium spp.
Opuntiaspp.
Tessaria sericea

Forbs
Allionia incarnata
Amaranthus palmeri
Datura discolor
Proboscidea parviflora
Erodium cicutarium
Salsola iberica
Sisymbrium irio
SphaeraJcea ambigua
Xanthium strumarium

Grasses
Bouteloua aristidoides
Bromus rubens
Cynodon dactylon
Hordeum leporinum
Schismus barbatus
Sorghum halepense

Flood Control District of Maricopa County

Blue Palo Verde
Desert Willow
Jerusalem·Thorn
Fremont Cottonwood
MesqUite
Goodding Willow
Salt Cedar

Canyon Ragweed
Four-Wing Salt Bush
Desert Saltbrush
Seep Willow
Desert Broom
Bebbia ,
Rabbit Brush
A1aki Goldenbush
Burro-brush
Cheesebush
Creosote-bush
Woltberry
Cholla
Arrow-Weed

Trailing-Four-Q'Clock
Pigweed
JimsonWeed
Unicorn Plant
Filaree
Russian Thistle
London Rocket
Globe Mallow
Cockle Bur

Needlegrass
Red Brome
Bermuda Grass
Mouse Barley
Mediterranean Grass
Johnson Grass
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Mitigation Proposal
New River Flood Control Project

Quantification of existing Habitat

Table 2
New River Channelization Project

Olive Avenue to Bethany Home Road
Total Acreage of Habitat

Composition
Vegetation Community (by Grass, Shrubs, Desert Trees, Cottonwood,

dominant species) acres acres acres acres Total Acres
1. Desert Broom 2.0 19.5 3.0 1.5 26.0
2. AnnuavPerenniaJ Grasses 42.5 12.0 4.5 1.5 60.5
3. Burro Brush 4.0 29.0 1.5 1.5 36.0
4. Cottonwood 0.5 1.5 0.5 1.0 3.5

Total 49.0 62.0 9.5 5.5 126.0

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 than3 percent
of the total cover. These species include: Desert Willow, Mesquite, Blue Palo Verde,
and Tamarix. An occasionaloccurrence ofFour-wingSaltbushand Prickly Pearwas
recorded.

2.3.2 Type 2: 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
associationwith two shrub species (Desert Broomand Four-wingSaltbush) and one
tree species (Blue Palo Verde).

2.3.3 Type 3: 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.

2.3.4 Type 4: Cottonwood (Photo Sheet 4)
In the project area, Cottonwood is not considered to bea dominant species. Itoccurs
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.
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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
New River Flood Control Project

Quantification of existing Habitat

Table 3
Cottonwood Frequency by Diameter Classes

Diameter,
Inches Number Percent

Juvenile oto 4.0 147 52

Immature 4.0 to 8.0 105 38

Mature 9.0 to 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 highhabitat value associated
with these trees, areas ofCottonwood 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 assodation 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 ofthe5.5acres within the project sitewhichcontainCottonwood,
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 ofMaricopa County, Arizona (Central Part) classes vegetation in the project
area as very poor for wetland wildlife and poor to fair for rangeland wildlife.
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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 The Flowage Easement Alternative
B-1 Stabilization of Both Channel Banks: Bottom width is 300 feet
B-2 Stabilization of Both Channel Banks: Bottom width is variable, natural

invert is maintained where possible
C-l Stablize One Bank: Bottom width is 5SO feet
C-2 Stablize One Bank: Bottomwidth is 600 feet
C-3 Stablize One Bank: Bottom width varys from SOO to 900 feet
0-1 Diking outside the natural banks at Floodway limits
0-2 Diking at 5SO feet
0-3 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 Environmentallmpacts
The Letter Report to the General Design Memorandum No.3 for Skunk Creek and
the New and Agua Fria Rivers (Appendix IT) and the Environmental Assessment
prepared by the Corps ofEngineers (Appendix ill) 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, 0.1, 0.2 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 beshaved 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 willbe mounded against

Table 4
Habitat Losses Associated with New River Channel Alternatives

Total Acreage
Alternative Disturbed

A Aowage 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 1Bank, 550 ft wide 71
C-2 Soil Cement 1Bank, 600 ft wide 71
C-3 Soil Cement 1Bank, 500 to 900 ft wide 71
0·1 Dikes at Aoodway 42

0·2 Dikes at 550 ft 42
0·3 Dikes at Aoodplain 42
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Mitigation Proposal
New River Flood COntrol Project

Impacts to Habitat under the Alternatives

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 (AOOT) 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 channelbottom seeded in areas of disturbance.
However, vegetative growth will need to be periodically thinned to limit growth
heightwithin thechannel to allow passageof the standard project flood (SPF). (Refer
to Appendix I, 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 mitigation
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 loarnsand salinity is not a limitingsite 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(2Q-Acre GlendalelNew River Parcel): A 20-acre parcel, contiguous with
the project right-of-way, located at the New Riverand Glendale Avenue (see Figure
1) is currently being investigated as a potential mitigation site. The site has been
usedby theCountyHighwayDepartment as a constructionlandfillsite. TheDistrict
is in the process of contracting for an environmental site assessment to determine
ifany toxic materials have been dumped in the landfill area. Ifhazardous 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
New River Flood Control Project

MItigation of Unavoidable Impacts

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
bottomis shown in photosheets 1-4.Thefour majorvegetation typeswere 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. Severalundesirable plant species are present, including
Bermuda Grass and Tumbleweed. Threestormand agricultural drains inlet into the
river (see Figure 1).These provide frequent flows that couldsupport isolated stands
ofwetland vegetation. All of thealternatives disturb habitat in the vicinity ofat 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 1and 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 IS-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 of18 pounds of pure live seed peracre (PIS/acre) according to the
seedmix listed in Table 5.

Allseedis availablecommerciallyand will be ordered a minimum of8 months prior
to the fall planting season. Prior to seeding, the mitigation areas will be rough
graded to createa variable terrain. Gradingwillbecompletedinadvance ofsummer
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
5eedmlx fOr Desert Shrub Habitat

Common Name SCientific Name Ibs PLS*/Acre
Grasses

Alkali sacaton Sporobolus airoides 0.5
Sand Dropseed Sporobolus cryptandrus 0.5
Switchgrass Panicum virgatum 0.5
Purple Three-awn Aristida purpurea 1.0

Forbs
Annual Sunflower Helianthus annuus 3.0
Desert Lupine Lupinus sparsiflorus 2.0
Globe Mallow Sphaeralcea ambigua 0.5
Penstemon Penstemon panyi 1.0
Indian Wheat Plantago insularis 1.0

Shrubs
Brilliebush Enceliafarinosa 1.0
Burro-brush Hymenoclea monogyra 1.0
Triangle-leaf Bursage Ambrosia deltoidea 1.0
Wolfberry Lycium andersonii 1.0
Quailbush Atriplex lentiformis 1.0
Four-wing Saltbush Atriplex canescens 2.0
Desert senna Cassia covesii 0.5
Desert Broom Baccharis sarothroides 0.5

Total 18.0
·Pure Live Seed

Following seed application, the entire seeded area will be mulched with straw at a
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.
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Mitigation Proposal
New River Flood Control Project

Mitigation of Unavoidable Impacts

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 the20-acre parcel locatedat 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 25 square-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 ofMay,June, July, andAugust~ependingon 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 willbe regularly inspected and replaced as needed within
the first six months following planting. The rodent netting will be removed after six
months.

5.1.3 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 D.

Acreage available for seeding under each of the alternatives is identical to the
acreages listed under wildlife impacts (Table 4), except for Alternative B-l. 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 ofCat-tails. These locations havebeendiscussed previously and are where

Flood COntrol District of Maricopa County 12
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50 BASINS 35' X 45'

A - 20 Basins:
5-Desert Willow
5-Mesquite
3-Creosote Bush

B - 20 Basins:
5-Palo Verde
5-Mesquite
3-Creosote Bush

C - 10 Basins
10-Palo Verde
3-Creosote Bush

©

Mesq uite
Max. Spread @ Maturity
Desert Conditions: 12'

Creosote Bush
Max. Spread @ Maturity
Desert Conditions:6'

Palo Verde
Max. Spread @ Maturity
Desert Conditions: 10'

Des ert Willow
Max. Spread @ Maturity
Desert Conditions:8'

FIGURE 4
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MItigation Proposal
New River Flood COntrol Project

MItigation of Unavoidable Impacts

Table 6
5eedmlx for Channel Bottom

Common Name SCientific Name Ibs PLSlacre
Grasses

Purple Three-awn Aristida purpurea 1.0
Side Oats Grama Bouteloua curtipendula 1.5
Alkali sacaton Sporobolus airoides 0.5
Squirrel Tail Sitanion hystrix 1.0

Forbs
Coyote Gourd Cucurbita sps. 2.0
Globe Mallow Sphaeralcea ambigua 1.5
Annual Sunflower Helianthus annuus 3.0

Shrubs
Canyon Ragweed Ambrosia ambrosiodes 2.0
Four-wing Saltbush Atriplex canescens 1.0
Desert Broom Baccharis sarothroides 0.5
Burro-brush Hymenoclea monogyra 1.0
Narrow Leaf Goldenweed Haplopappus Iarcifolius 1.5
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 alternatives, 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
willbe establishedat two of the drains, andunder the remainingalternatives, stands
will be established at one of the drains.

Given the necessity for the channel to convey SPF flows, the Operations and
MaintenanceGuidelines (Appendix I) govern the growth of these stands within the
channel invert. Stands will not be located within SOO 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.
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Mitigation Proposal
New River Flood Control Project

Mitigation of Unavoidable Impacts

5.2 Off-site Mitigation

5.2.1 Site Analysis
The most promising site investigated for off-site mitigation is a recently purchased
32-acreparcel at the confluence of the Gila and Agua Fria Rivers. Figure 6is an aerial
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
The32-acresiteat 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 diversity. Planting and seeding will
be accomplished between October 15 and January 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 "restrictiveconvenant" 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. FloodControl District legalcounsel iscurrently 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 lbs PLS/acre according to the seedmix listed in Table 7.

All seed is availablecommercially and will be ordereda minimum of8months 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 Mitiaation Area-Aaua Fria/Gila Confluence



MItigation Proposal
New River Flood Control Project

MItigation of Unavoidable Impacts

Table 7
5eedmlx for Off·slte Midgation

Common Name SCientific Name Ibs PLSlAcre
Grasses

Sand Dropseed Sporobolus cryptandrus 0.5
Switchgrass Panicum virgatum 1.0
Annual Canarygrass Phalaris canariensis 2.0
Purple Three-awn Aristida purpurea 1.0

Forbs
Annual Sunflower Helianthus annuus 2.0
Arroyo Lupine Lupinus succulentus 1.0

Shrubs
Gray-thorn Condelea obtusifloria 2.0
Globe Mallow Spaeralcea ambigua 0.5
Palmers Penstemon Penstemon palmeri 1.0
Wollberry Lycium andersonii 1.0
Quailbush Atriplex lentiformis 1.0
Four-wing Saltbush Atriplex canescens 2.0
Desert senna Cassia covesii 1.0

Trees
Mesquite Prosopis juliflora 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.

Transplant Plan: 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
bedivided into three habitat zones. The first willbea 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.
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Mitigation Proposal
New River Flood Control Project

Mitigation of Unavoidable Impacts

Table 8
Tree and Shrub Plantings at Agua FrlalGlla River Confluence

Species Type of Planting Number
Mesquite, Prosopis juliflora 5gallon transplants 2,700
Cottonwood, Populus fremontii 5gallon transplants 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 from rodent 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 thereafteras 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.

Flood COntrol District of Maricopa County 16



Monitoring and Replacement
During the Establishment Period

During a fifteen-year establishment period, annual inspections of all mitigation
areas will include survivorshipdata. Basedon this data, transplants willbe 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 establishmentperiod, the mitigationareas willbe inspected onan annual
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 8days 2,500

Maintenance one complete replacement 20,000
Total $ 45,100

Table 10
Installation Costs

Three Cattail 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
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Mitigation Proposal
New River Flood Control Project

Mitigation Costs

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, 7acres 4,200
Straw Mulch 2000 Ibslacre 7acres

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 mulch 500
Mulch Blower apply mulch 350

Maintenance
Water Truck 1,400
Annual Maintenance first 5years 5,000

second 5years 3,500
third 5years 1,800

Total $ 24,000
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MItigation Proposal
New River Flood Control Project

Mitigation Costs

Table 12
MIUgaUon Costs for On-site Area 2

2O-acre Glendale and New River Site
Item Quantity Projected Costs

Clean up of Site 20 Acres 200,000
Materials

District standard fence 4,000 Unear 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 Ibsiacre, 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 mulch 1,000

Maintenance
Water truck 4,000
Annual Maintenance first 5yrs, 15,OOO/yr 75,000

second 5yrs, 10,OOO/yr 50,000
third 5vrs, 5,OOO/vr 25,000

Total $392,500
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Mitigation Proposal
New River Flood Control Project

Mitigation Costs

Table 13
MItigation Costs for On-site Area 3

Chamel Bottom
Item Quantity Projected Costs

Seeding Costs per acre
Materials

Seedmix 20 PLS/acre, 1acre 1,OOO/acre
Equipment/Labor

Tractor Broadcastseedlcoverseed 80/acre
Labor 20/acre

Total per acre $ 1,100
Transplanting Costs per inlet

Materials
Transplants

Pole plantings 2001inlet, 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
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Mitigation Proposal
New River Flood Control Project

Mitigation Costs

Table 14
MItigation Costs for the Off-slte Area

Agua FrlalGlla River Confluence
Item 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 Ibslacre 7,500
Transplants 100/acre, 32 acres, 3200 total 25,000
Protective netting 6fVplant, 19,200 ft 8,000
Staking for netting 1"x 2" stakes, 31plant, 9,600 total 8,000
Osmocote fertilizer 200lbs 200

EquipmenVLabor
Grader 32 acres 13,000
Backhoe with auger 3,200 holes 17,000
Tractor disclseedldraglcrimp straw 1,000
Labor plant trees, install netting, miscellaneous 10,000

Maintenance
Irrigation maximum 3.0 acre-feeVyr 30,000
Annual Maintenance $15,000/yr, first 5years 75,000

$10,000/yr, second 5years 50,000
5,000/yr, third 5years 25,000

Total $302,200
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Summary

The total acres impacted under the various alternatives is shown in Table 4. A
summary ofmitigation features for each alternative is presented in Table 15. Under
all ofthealternatives, thedisturbed acreagewithin the channel invert willbeseeded,
rip-rap animal access ramps will be installed every SOO 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.

Under all ofthealternatives, the 20-acre parcel located atGlendale Avenue and New
River will be fenced, planted and seeded, and the 32-acre site located off-site at the
confluence of the Agua Fria and 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

Alternative
MItigation Feature A B·1 B·2 C·1 C·2 C-3 D-1 0·2 0·3

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 yes yes yes yes yes yes yes
Pole Plant CottonwoodlWillows (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 FriatGila River Site yes yes yes yes yes yes yes yes yse

(32 acres)
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Mitigation Proposal
New River Flood Control Project

Summary

Table 16
MItigation Costs for New River Channel A1temaUves

Acreage Acreage
Altematlve Impacted Mitigated Total Costs

A Aowage Easements 42 95 $799,840
B-1 Soil Cement Banks, 300 ft wide 126 165 $933,120
B-2 Soil Cement Banks, 300 to 500 ft wide 68 121 $836,880
C-1 Soil Cement 1Bank, 550 ft wide 71 124 $831,740
C-2 Soil Cement 1Bank, 600 ft wide 71 124 $831,740
C-3 Soil Cement 1Bank, 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 Aoodplain 42 95 $799,840
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Appendix I

New River Vegetation
Operations and Maintenance Guidelines

Purpose:

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

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

Procedure:

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.

b. Tree branches should be above the design watersurface 06 to 17feet) within
7 years of planting.

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

d. Tree patches willbe locatedno closer than 500 feet downstream ofany bridge
crossing.

e. Shrubbery will be restricted to a height of 5 feet.

Appendix II
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Appendix-II

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

Skunk Creek 335 0
New River 1,225 0
Agua Fria R 2,865 1,065

Stream

Total

Floodway Fringe
(Acres)

GDM Revised

4,425 1,065

Floodway
(Acres)
GDM Revised

275 84
765 705

2,S50 2,S50

3,590 3,339

Total Floodplain
(Acres)
GDM Revised

610 84
1,990 705
5,415 3,615

8,075 4,394

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,S53 acres (1,010 + 1,2S5 + 156 + 4(10 + 23) =
2,553) as compared to the floodway acreage of 2,S50 acres delineated in the
phase II 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 5 • ALTERNATIVES CONSIDERED

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

CHAPTER 6 • AFFECI'ED 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 abow were deterinined to be land use, minei'al
resources, vegetation and' wildlife, estheti~OpeD space, and flooding. Other
environmental parameters including soils, Sir quality, surface water resources,
groundwater resources, noise, transportation, recreation, safety, and social
resources were examined for this Supplemental Environmental Assessment
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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 aprehistoric 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 ResQurces. - Sand-and-gravel deposits occurring Qn the channel
bottQms of Skunk Creek, the New River, and the Agua Fria River constitute
the only mineral reSQurces within the prQject area.

6.04 . VeietatiQn and Wildlife. - Vegetation types within the prQject area
CQnsists of desert wash/riparian and outwash or alluvial plain cQmmunities
whQse dominant species are cottonwood (PQpulus fremQntii), black willow
(SaliX mm), desert willow (CbilQpsis linearis), blue palQ verde (Cercidium
f)Qridum), mesquite (PrQSQpis juliflQra), creostebush (Larrea divaricata),
saltbush (Atriplex cobescens), greasewood (SarcQbatus vermiculatus), brQQm
baccharis (Baccharis sarQthrQides), catclaw acacia (Acacia &IeKKii), saltcedar
(Tamarix aphylla), and athel tamarisk (Tamarix apbyUa). Most of the na~
biotic communities along the length of these stream segments have been~.

variously disturbed isa result of indisaiminate trash dump~g, agricultur~

development, sand~and-graveloperations, and urbanization.:'

The riparian and outwash plant communities along Skunk Creek and the
New and Agua Fria Rivers provide a diversity Qf habitats suitable for wildlife.
Additionally, different growth forms (e.g., trees, shrubs. and herbs) within these
plant cQmmunities serve to increase the number Qf feeding, rQosting, and
nesting niches available to wildlife. Adjacent agricultural fields prQvide an
additiQnal fQQd SQurce. Wildlife diversity at variQUS 10catiQns within the project
area include amphibians and reptiles, such as tQads, snakes, and lizards;
numerQUS avian species; and mammals, such as rQdents, bats, skunks,
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jackrabbits, and coyotes. Continued habitat degradation by urbanization, ill~gal

tra;sh d~ing. ,and sand/gravel~on pose present and future threats to
veg~~ation and wildlife in these reacheS1

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 has 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 Floodini. - 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 EFFEcrS

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 fonnally floodplain lands. However, under
the GDM plan, the floodway fringe could be developed if filled to one foot

6

EXHIBIT C



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 ResQurces. - Development of the 3,681 acres of fQrmally
flQQdplain lands WQuld preclude gravel mining Qn thQse lands once developed.

7.04 YeGtation and WiJdJife. - VegetatiQn and wildlife currently existing on
the 3,681 acres Qf fQrmally floodplain lands WQuld be lQst. However, vegetation
and wildlife currently existing Qn the 3,360 acres Qf floodway fringe lands WQuid
be lost without the project because of the develQpment allowed. TherefQre,

R there would be a net loss of 251 acres of habitat. Vegetation and wildlife
currently 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 PQ9r quality and loss of the habitat is' not considered' to be sigDifiamt.
Although' 'midgationis DOtreqwr~'~on8Dd'wildlifeon· the 176 acres
aIorig'the·New ,River and 331 acres along the Agua Fria River (see paragraph,
7,(12, above) would bepreierved by dedicating those lands to open,space,
resulting in more habitat being preserved.

7.05 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.
WhiJe 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 Qther activities will be pennitted to occur in the floodway. These activities
have the potential to reduce the esthetic appearance of the floodway area even
mm~ .

7.06 Open Space. - Delineation of the floodway would eliminate 251 acres Qf
floodway open space previously delineated. Mitigation for the removal Qf the
Qpen 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 Floodin~ - Under the GDM plan, flows from Cave Creek will be,
diverted, via the Arizona Canal DiversiQn Channel, into Skunk Creek and
thence into the New and Agua Fria Rivers. This interbasin transfer of flQWS
could add tQ 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 nQt been acquired, flooding could Qccur
on those lands which would be owned by others thus creating a potential legal
liability problem. While this is nQt a change in the impact of the project, the
impact of the interbasin transfer equId occur earlier in time that previQusly
anticipated. HQwever, the FlQQd Control District is attempting to acquire
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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.

R 7.08 Environmental Commitments. - Because the proposed al~~tive,has nQ
significant adverse environmental impacts, no environmental commitments have
been made as part of this EA. "

CHAPTER 8 - COMPLIANCE WI11f ENVIRONMENTAL
REQUIREMENTS

8.01 Relationship of Plans to Environmental Protection Statutes and Other
Envjronmental ReQUirements. - Compliance with applicable laws, regulations,
and Executive Orders is outlined below.

a. National Historic Presemtion 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 En~eers. 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

R 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.
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c. . Endan&ered Species Act. as Amended.• The project is in
compliance. Informal coordination with the FWS during preparation of this
SEA resulted in the conclusion that there are no Federal or State threatened
or endangered species present.

d. National 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 PoHcy 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
Requjrements Found to be Not Applicable.• 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

R 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
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Appendix III

Environmental Assessment
prepared by the Corps of Engineers

Flood Control District of Maricopa County 33



I I -

D~?A2·rMENT OF T~E A2MY
LOS ANGELES DIS7RICT COR~-S OF E\SI~EERS

E~VIRON~EN7AL ASSES3~~ENT

';t2;~ (-0-) -( 1) EVALUA TI !~!N·· 

P~BLIC IN7E2EST REVIE~

2ERMIT APPLICATICN NU~8E~:

MAR!C:~?A C:C:UN7Y FLOOD CONTROL DISTRICT

Data

DAVID J. CASTANON
Chie~, Northern Section
Resulatory Branch

CriARLES M. HOLT, P.E.
C~ief, Resul~tory Br~~ch

Date



Thi; d~curJ;~t c)nstit~tes my Envir0n~2ntal A~s?s~m;~t, e~a~;m~nt of
.-In·~li,:J:1 ~.. r:,j r"2'lie'..J 2.nd Ci:i:np:!a.r:c~ 1:,~~er"t!1in::.';;i(lr: :i.ccor"dirl3 t;) ::.-;;2 494(b)(1)
SII i I~ E : i r. -; E· f ::1 ;-- t ;-1 = ;1 : ••) p :J -: r::j I,',l .:. r k (~ Pr1 J i c 3. r: t I~. Pt ~ f Eo t r" ~ .: 2. i : =~. i: :. t i v E; d ~ ': c r- i bed
In t~:= ~~~a_c_:-Ji?d_~,_~~bl ic r.(ltic:?:

Propos;·j ?roJ~ct: The :oc~t;on an,j d2scr~ption oi ~ork -,'~ d;scr~bed in
t ~: = :?. ~ t ~ ch 2 d ~' ubi i c n(! tic e ..

r:.

;i~~l ;nv:~·J~:;lant~: lr~p~:t st~t~m~nt for t~e ~EW R1v~~ a~d P~DEnix Clty
2tre~~~~ ~r·~ject in ~~r!~opa CQunty, ~r!zor~. 7he ~:urpo~i 0; this
p~~:j;:~ j; t~ cont~ol floods along Cava Cr2ek, 8~unk Cr~~~, Dreamy Dra~

~~3hf A~~~ ~~~~ R~~e(, ~~~ ~l~w River tJ fJJed ~r·J~2:t r·~Eid~~tia: 1

:~i;~~~C.~;, ~~~~~t:·ia~, and a3ric~ltura: prop;r-tie5 w~th~n a~d adjacant
t~ t~2 c~ti~s of F~o~ni;:, G12fid~:e, P~oria, Sun Ci~y, l~~ Avondale.

7'~2 ~·as~~nsibi ~ ity for compl~tin9 Eome fe~tur~s of t~? over~:! pl~~

~Er? sive~ to lcc~i, non-feder~i 1 auth~rltie~. ~~r;co~~ Cou~ty Flood
C~nti-~~ D~it:~ct ~~m~;tt2d to provide 100-ye~r floodp:~fn p~otaction by
ottainins flowas~ ea~a~ents and some I imited flood co~tro: structures
in th? New Riv!~ iro~ 01 ive AvenuE to the A5u~ Fria River. However,
~GW wh;n t~a 13 y~~r old p:an is fin~l Iy being impfementad in this
r;~c~ 0f the NiW R~~ar Maricop! County Ffool~ Contt·o: Dis~~ict ha~ r·~

a~:e5~;d t~2 situ~tion and believes that fiow~sa e~s;~e~ts ~r2 ~o

;onSEr tha best alt~rnativa to m~et thair flood contro: Gb~ i3ations a~

,; ~ t a i I a,~ iii th e 197Co P I an •
C~mpletion oi upstream features of the N~w River and Phoenix City

Str2~ms project wi I: sreatly incre~sa the f.looding pot~n~iat in the
r-each of the New ~:ver from 01 ive Avenue to the confluence with the
Asua Fria River. The upstream improvements will bring more water over
a shorter period of·-ti~e·treatin9 the need to provjc~ ~rot2ction
asa ins t t;-. es e'(ncrea."se,j· "f', o;,',j:f i (",./S.

No action: Completion of th~ Arizona Canal Diversion Channel and
o~~er upEtrelm i~provements wi I I resul~ in increased flows in the New
~iver irom O! ive Avenue to the A~ua Fria Rive~ conf:uenc? The
~~t·Ch~5i of 100-y~ar floodpla~n flo~aS3 e~S2m~nts t~ ~~;~ the
a ~. p i i..: Go;'1 t . sf'; I~! 1:' dC;);1 t r- I) I (I ;:; : ~ 3 a. .~; i I:. il sis .: i:, ra sid ~ r ~ d =..; t rl e n 0 act i ':1 n
~:t~rn~ti'/~. Th~ upstream d~Yer$~on; and channa I M~aii:c~~ion; wi J I
~ir~c~ ~or·a water ~n a short2r pariod of ~ime i~to th~s ra~ch Qf the
N~w Riv~r. There;ore, if the no a~tion alt2rna~iv~ is c~~sen the
e:-:isti'-13 char.ne: 'oJ! i I suf'fet-·€t"osl(,n dama.ge ,juring the rirst maj':tt
flcod event. Th~ f:o~d waters are exp;ctad to be incr2i~e1 enoush to
SCOIJr ~he ~xis"~i~S '/es~tation out 6f t~e c~annel. The inct-aasing
:.l;" ~l ~il ~ Z i. t ; i:.rl .:."; t~. a -: ur r .:ILZill:i ; rl:j a.:" =::'. i s ~: ~-:I E~:~' ec t =d ""tl:.. Ie; 5 an t:-~ '?

va.l!~= ';d:' '::t:a.te';er 'Jf ~,:1! if"? ;'a:·it:i."t tt.=lt '..J,:,uld rRma!f1 in ~hi~ ~J~I,.) Rivet..



"1,;1

.: I

III

',.1

1/1
1)1

In
C
III
J::
OJ

nl

~.,

,=
,11

Il'
.p
IJ
.ll

u

'='
0::
rd

:...

.:.
,d .'"
U I_'

,,i':'1
Id If'

t.' IJ

P
lO

III

>.. l~L
~ a.
if. I,]

'='
'11
.p
III
C&.

.1:
I .• '

LI
III
.1:
'-'

...,

:::
111 _'J..,::
U tJ'

u..
C&.
III

0).1

OJ

J:J
rd
u

VI

~.

.j.)

.:.
,,:-

(.)

....:

I.n
11'
.p

.p
()

.>.
-'-

(:

f1J

c

I!J ,11
.... I.
oJ n.
> J:T)
_ '":_1

~ ::"
..'7"L ".!.:J

C ....,)
';:0

~ III

;;J 4J ·lJ
Vl ~ ,
'II 0.1 E
~ L'"".L. •. -

I::
'lI ,d
.p
"J> .,..
- 0.
L ::J
u..,

rd
>-OJ '-....

.L": -:.

.j.)

""=' "0

' ..
'-' "'0 -1-'

C C C rd
I1Jlllrdrn
,0

OJ ...

>

.:'

.=...::
t:..... 0:. ,d

~,

.:.

C+. I.n
Ul '.0 1\1 .c
nt - of.> ~ .. ~~

::J ,11 ...' :J .-
- .:;> OJ +> 3
I'd ,:,,)., '_I

.:. :J Ul

~- ~-
1-1. .~.)

tI, --=.'

'II
.,1-.)

I.J,t, "".:'..., ~-

"",:1 .j ,o:t
~ '-='
..:.. c:

f~
.p
III

.:0

.11
~.) ,J:
I,J ..IJI

nJ
111 C. ,.. Jl In

.p
III C··.....
,J, E ':'
S c,·-

!._ .p r;:t

.:.

III ~I.)

r~ ITt
,01 .1::

':9 -t->

~,"'O U 0
t:. QI ..I.'
C C -0

:::t ':'

Ul -.:,

'0

"1.;1 :1 In LL
E L: .;......:.'

.11 :~ C
III

c· ~ .:.
L OJ :;.......p L.

cu. ..·) .J:J C a..
.:.

.c >

,::

'..Tl "~
1'":

~ru~Jl~~

O~~£

3 4' C ~.)

':' 1.1'
.C I1J
u :...

'1 '.'1
111 ..;; ;"

.1"": '.1
P :J

~-
~:;~ ,:.\,.~ - ....'1

~ 111 11. 3: C. ",J1 >- Ul
> C+- 0:.. C -- I:....

-:' ...... C ·1·" C' .p ." V) \..
':'CUCCCCL
- I1J '11 .. - ••-

.j.) r-: L ::J +> ,.,
Ill·PlIIer ...

3 r::t)L·P OJ 11J5
nl III u. -I' ....
CL f'JJ C ':. c
01 \.... C. ~_"

r-=Ot:nUa.i:

n,
--=::J+>

u

.co

...

''='
111 III
I/t III

':. ::1
C&. -
.:. 1'If Itf

L > > 1- III
CL :1 CL~

III ..... '-' .::. __

I:': .:. ·1.J OJ 11' ~t. 111 U u ::J
..1-: .J:: '- ..1'1 .:' ...- t;,.
.p I- .- .- \. U

",:"1 ..t:. er", r~

III - .t-:
.'-': ::J

..:. "'0 "'0
~ .::
1-.L ,d

>

.:'
VI :l <+- .- "1"
(lI ':t .~-' _
'.1") "p Id::l

"T.;t Irt Lf1 tTJ .j

.- .i: l.n '- 3 '.=' .:' I:.
("I: !.... 4JI .:. .~.)

to

• 11.
U'I ,J=
\_ -1-"
.11

0:' 111 ,-::
1. ..1 I.t' a_ .j :<t

.:'

(0) VI
!a... 0' '.1'1 .c

··t .:. .C 0:0 I- .:. ::J ~_

..J..> L - ':' 11,1 -t) ,.. ..f.J'
III 3: P .•- u

,d \.... ~ .
n. 1IJ -ot: :...

~. !t..:' .p
III OJ C' ~ ... t.n 3
> 111 .-

J:Jo).IOJ·PJ-:Cl
o).Ird3"Qlfl.P
..o.J': .:...- c.

VI

.:...

.,." ~- ....
..:: ':L. .=.
IIJ

U'-
S rtf -c.' .~.., 'too

e...l-"' I:' c. ,d .:.
c c ..." .:. u
oj -:. t--t _ :. ,.JI
u u < _ ...:: ::1

til (11 111 l.Il u::
~ E l1J

l11 :.... 3:
~_ ,_I 11. .:'
.:t .,1 .,.'" Z

E .......
..-:. "l:.' CL

':. :.... .-: ru
'=' (... td ~

I': -

J:.o
,,' tl.I

'-'

c

c .1-.)

I'.,.,

:...
"1,;1

c'- .::
'1.1 0 .. " ..
C ,,'
L: E
rtf fl' 0:

.1.-: ..':: ~,~: ~

:t u ~".) -:....

~ ;:,

.11

(to

~ 'J 'J J-:'
';:1 ,- -1-'

"T::1
0.. "+ 1)1 ~.-:
:.;: ,II 'J I:' ~.) UI tll
~ III > C I'd ,~ .•-
-0 ......) '-.i: .J.:: L.L LI_

~.) ....." ..-: ~.~ u c..p t':, .I-=:
a., ,..... I_I Q' OJ -r.J ut rd .- ~. "T,:I U

.J": ,'d 1= ..J.> ~:: l":: C 0.1 OJ LL I:: ::I
':' }-- !a... .:' Ii' tlJ rd ~ ~ ,...., U Il!:':

c..... ·- ,'d > Lt, - C ru
3 .:. - .~.> I.n :-J ," .I~:

L ~(I -- ,- III ~ .....
"CI U. 'ooT) oj .J.-: IlJ ::1

~ ..., .:' E ,,, := C -4->!- 1n
~ ~ E ,,~ '-'- m w

,., 0' 1T1 .:.
E C \1'1 t.1I

' ..

,\I
• IJ ~.,

':t I.n .- Ul

':.

..: ....JI

.:. rd
C

,::

u 'So! r.=

111 .f:
!t_ ..I-'
.ll

LL
,11

tll
' ..T) > '
l: 'j IJJ

~... ':' u ..p ,- E >
t.rI nJ -t-> 111
llJ ..-: Lfl ~

Q. "1,:'1 !a.. ':-'
~ > ~ U w 3 In

Ul ...J1 ....·:'O.lt1')'lIGJ
- _"'Jl Z C :J.p,t!.... .- _ oJ

C lO n, -I.> III '
",=,.- 1\1 ..a:: tJl > "0

0).1 .:. "Q ·P.,- 0).1

Lu..::J :':l1JE
!a.. "-=' - ",..... nl (~ E
t'U ..: IJ ':.

~... II' ..-:
1-: 1-:: '1' !.I,I .p
I:: .:' • .> ~. V"
.d
~,-= .p ,d
OJ u

"I
'1,,:'1

('-'

," u
.j.>

II'
.p :.... >
..11 (lJ '
1-1 .p ~-'

- 'nS
Id t.:

.1":

... -' 111

.1-:
fl' .J")

"T"

....-t,I-:
....) - ~ ..

• C .1:' a.1 >- =:I ~

't 0:' ::t ...:. - nJ ,j >- of> 4.>
...... 1- u.. QJ C <.....p \I. I"

-. ,,, .I·.:I:J '- 'J "JI
1/1 - '11"- I'd I.1l

....Jo '- ,,1-: :J E OJ III
t.n E ... .:'1 ,:t .- .c: ''';'1 ....,)

:~ :.:.p .•. ::J

~I=
1- .11

~~

>~'I~
- th
·v~~~

,~ 4.,) '- >
c ~ ~

(II

....

'-'
o·
1
11..

.,,;t

.f.'

'.....
.J.>

to· ~.. IJ
I~

\.

u..

(.' -~

1_ I_'

.:.: .:-:.

I'
111 (11
I ~ \11

0.'
.f:

lit .p'
..~;
I'::
I~I OJ .l~"

oo'=- ~. III

U ':. u

·1..')
'IJ ....JI

.1'
1\1

':. C '11

.1·':
n, ......:' Id

11'

.:'

1.11 ,- (1'

..'~ J";' .J.'":'
:~ p 1--

:~

..p

.1.1 ':'~ (\J

I.'"' Ij' .f-'
....'l ~_ >- ,Ij

Itl I'd .- '.J
OJ

.p' .r:.
,,1 ..p.::

,~ .. ..:.
.:: ll, ".=- :..... i.:
Id 1:' IlJ C

u L: ~,) I"

.J:::
I1J 1.-1

.J.") :'~

"I

I.n
III

>

!...

'1'
C
C r}) ~_ C+-

I'd ..= 1'1' .:-•
. .:: .- ....) • Ul
1-' ......, - I,n 11.1 1:

u' I,J UI :,..--. .:t
.~J

>: Ct 11:1
r)J :t :::

.l-'

.,.
• ':;1

.::'.

.=

0:'

•:1 -:,.

".t
III

>

.::t ::t I.lI ··t·) ~_ C

.- .~,... fl' U1 11J
S., Itt ,(1 UI 11. P OJ
Id "CI 11' - \.,
1·.1 ,,;t C· .1':: ...f..J' I'd 0'

III r:: -I> l.tl 3:
"_1 S .,:.. l::

::J 0 (1- '-' .:' 01

- U .:. .- '.1.1
U '-I 0,1 .~.> >
C rd ...-: .J::' 1.1 "-

U P 11I.P
.'j It1 '1.1

LII -4-) llJ C·:. c.:
(.... ::.' 'lt rd c: ~

c:;.:..n,,,,,,.J= '1'
111 u' ..,. :J .:. ...... 11' ........

..L: :::1
frt U .:or.

I.

.=1

,': :....
1',1 .J': L :';1

,.- 'lJ

>

I·'

.-: .~;" 1,1,'
!t., 1"1 •

t11 ']1 "p (I)
,."': .,,,: ...-

1.11 '.'" ".... .F'.J:> ..,-, ..t.'l
'1; .~., '=.. ~_ III II"
>- ,.1 .::' of~... •:' oJ.: 1'1

r·~ I'~. ';?: Ilt

"'J '11
1\' _I.~.... .~.)

,10
fit
.:: ·f':· ,.- 0. 1.1'
.- III - If' '.' l-: "
'....) ,-=: IJ' fl. ::t 111
.:~ !•. , I": ..,:: I,.. III

llJ '1' 1..': U :l: ";1
·1-' I~ ~_ .J.:lI

'lJ

I":"J.

~-

l-'.. f"': 0.1
3 I-'~

1'1,1 tll ':.

.:1 ~ ..

',II

I.n

In ...-,

.1-': ,p ,-: <.t..
...~ ..~- .~ ....) I,J (1J

:::'1 .:: > IJJ ',.
'c.' '.::- ~'" <:( --I,) .:' ~..., c

~,~ ~ C.~ QI td E 0 0
IlJ .tt t:' '.ll I'd ,I·) ~.1 ".' :':

>-·'_1
Id ':\.1
E .~:. 0" .
1.1'1 ..p (I)

G"·

.:. '1' 1-1.- "1.:1 .:.>-- ..,",,: 11)::;"

uJ ~.) > c

C,.. '
.:. rd
:...

-...~
:..... ,tl
II.' \.-:.
'.T) ~.•
~_ 0.1." ~.'"

.~.> C:' :J
::J

t.n ....~

11' 1-:
·T.:t 11.1

u

·1·"
'." ",.• 1.0 lit

.~.) ;:-... .:. ," l':
C ..-. > '...
111 ",1 - 111
!o... L: ~1.1 .> ..p
fll rd ;i:: ,I~ ......

<.... I:: 11._ III

-:.... ',I' c.:~.. l::
.- '11 ...• III i: f=
':w > .p.f.> IrJ

L .,r:
,1':1 :,1 '.1

...
.,." ~I

'\J '1' .;..

C' Ii'·.•=,
'1' ·1-'1 ':0 > 11'

..p (i'" l-: >-

.,.
'.'
'"--;,

u... 111

.':
~_ I···
'1'J=
~.'

1=.

>-

.:.

..:-,
."

'" :J

1)'1.,;:t

c .....:
rl1 -1_'
OJ

tl' .p
J=
1·-

t1' >-.
~ ...J,.) 1)1

.:::
;........ ~_I

L .:.
.:' 0.' LI

> C
·lJ

T;1

..-

<...

V. # QJ
::I 1.1' :J .::
.:. r::r) .:••.~.
:l: "T:l •.f.:' 0')
•. Itl n:l

1IJ

-p
':. "T.:t III tll
C .:: .A": ~.-:

III ~.) ..J..>

,":L
"":1 !._

J': IJI

·t .."1 -I ....
.::

~ 11'

3: '"

11.
U .c: c:

......'" .:. .::'

L: .:...,

:.... ~

,w

0.
.p "T;:1 .:.

.:. 'l' " -4-,)
CL =:1 '..:w 4-

:.'
':.

,.....:. ""0

I]J U

::~

·D

:::J+> .p
III

3' L ~ (..... I:: ,:J- J":
I'd LL"""":'

'"

c·

llJ >-> .:. lfl

c;

.:.:

QJ ~1

"1;1 S IU

.J-.) .:' .:.

111 .:...........
'11

....

IlJ
J-

~.. :t

..n
.1"
c:

"T;1 I]J

~l: .:' ..... '.... L.: :=
.:. J.:J ..,..:. ~ I.'" I" '11
-~. I:L.~... I::' Ul

-tJ ..a:: I III Ll. ':.' ~ >.. '"
t..1 ; >- (1.1 1:,_ l.J ... ' (\I

u.' OJ ':.' - •
4- G- (lJ >.. ::1 OJ

11' I,J .,'':' .p I_I ':1")
,,1

'-•. :'1
(1- .:.

>-

:l I,ll

ryJ I~

'1'

In r~T)

11.1 L:'

t...) ~....:. nJ L
- oJ> 1'1..

.), - ::t IU

::; ~~ I;;::
;,_.:: .:. ·t'>

l.J ... .> :=::
L ::J ,:: L
.:. lfJ '1' IlJ

::- .J= .f..>
tlJ -4-' :::I 1':4_ P

J_' ~_ L .:. .:. Id
J:' III U. =' J':: 1..1

.p lL ·1'> .:: .:. In 3

Il'
,-' .J-.>
l:: ,d
- .J.::
l(1 .~,)

.:. "1,.:1 (1J

~........- 1.1I...f..>
;::.1.' ::J
111 ,d a::. rtf
t.:: .p .- >. !.-

..U .-.,> t.'" .f-) rlI .• - f1J
11. '0"') ,::.- c: > ·t·... u

-t·.. a1 .:• .1-': ::I ...- ,I". C
n,1 > u ... .> .:. ft: ...- .:;. III

>~ U 001>

·1"" Ilt
.::. ".f_
,':

"I\ ... ..I,)
·1:" t...l .:.' ,1.1 .lJ
u - ..::-1..)
I" ,,,:: L I1J

.,1.' -r.:t!._ L:
III .: .i)";1 11.'

.-.:' I1J S
'n c..:: ~ .::

.f: ...- ·1 ..'
.:••,:j .:.
~_ 1'1 C
li. ..L':

..I ..'

.;. ',:'1

'='
VI ~

·Pl ..p I1J
I:: ,P- III :1
.1, '..I c: -~ 4- -=- :::
::: (t4 .... rrl '.:t ~_ 111
111 '":"1. I), .... I:; '- ... >
,It E ..t." 111 ':.' '.11
III ....... - ....... _ _ !... '.T) __

1lI .'71." ,d l:L. c.
.....,) ':. > :::

'"r~'J I)'

Id u',
::t ~.

':' 1.1.'.. >
'.- '.:.'

'L' ':'

Ci



'." >.. 'l,

1!1

"

':J
.,
".,.
,-..
.t.

",

'.:',

'"

I::

n'

'.'

.:.
,.,
0:'
~ ... 0

~

'II
.~

n.1:):

~ .'

.1.'
III

:1
.J:'

n.,
<...
0:'1_

"'.'c:",

.~

"
, ..

s

"U
.:

III rtt

.:.

::J I..
.:' 1-:'
3 h ...

0::
rrt

.01

c...

~,

,::
l1J
'J
n1

'"',~

rrt

:3

~l ,0:
Id

Ifl .u
:..:t !...
I:' OJ

>
":'

,/I

'1'

•., ':'1
.1':' .:'

~::

I-",=,

':'

.1-: fl. u
m I- '·1 .::
<.:

.:.

III ''':.,1
..!:J If,
..01 1\1

of.)! _1-:
(t.. of.)! I.n ..f.l

'+

Sa... "1'
I1J 'J OJ
> ':. e

h (;: ~

I~ "1 .p
ul •.11 0' 1= C

"T,.:1 LL8 01
";t ~.. .\1 .:.. .u 'r"
rtI ':'.1 "1 :': .1:- .-

;,;... t~ .l-- til

.:' >- I1J

.p

:) CI:

,..

.:'

::t
,v

.::: .;.
fV .d

_'-= ..I·,
.!.) ~.•

:;:: ..:.~ -0

(.:I .r.
·1,)

.:.

.:'

.::

): '-
o 'U

"';" ;~

E
lit '11
'.u l':
~_ C

·1,) "' 0.'
1,1" ••",: f.!_ >
L:l.(..) .::. c.
::l

>
..u

'\'

....)

U
OJ

"OJ

';:0

IJ

.::..

.:.

.:. '- >--

llJ
,rt

",
fl',.
'J .:'
..-:: \...

CL

..p
~_ .1'
'11 .::.:: .t:
,:... .:: ~.,) -- I,n

III f\t IT'
~... ..u .:. c 1..1J
11.' '..-, ..: 1..

"'f;.' -':1 C .J": -- .p . '.:1 rd rd
••• :.- .;.;; ':- ',.I,I,I!.,.. .,:,: ~.-:
:'.1 ,d ~_ "'- ,tJ C.:· III f'J IJ
.:.. 'T,:t ':' ," IU .:' .• :
:.:t C :l: ~" ~ .- 'JI

,d 111
.p C > In......:'

•..., '~I 'It
'J .11 '0 OJ
.:: ·t·' 11, ••.•
::.1 .:..." .:...)

<..., \.. '11
C&. - ..':~ ••- t;

-- l:'" ...; ~.... III '... ":'
~~ ~ E ~ ~ 0 '0 ~
!t_ ":' ':...')": OJ). UI C (I •
...... .:' u 01 .J-: ... ,. (\I •.:' c
L: ...- .~.) 111 '.II '-L rd '0_1 'U

.. ..a. ::I 0:' .,I': .1J ... "
~. ,\I ;1 fl.' '. .... ••• rd

~- !t.. ItJ.... U •.:... :"1 C
~.' .:;- ttl ,;'1> I'd 11.1 fU .d ~1' ..._

'11 • - .11 0'= .• '. '" :. .. ~
;..~ Ct': ~ 1-

".1

(, .

::~ I~I ':J l1J

~< ~~ ;...: ~~

:,-....
·1'

>- Il' 1.0
- .•': !

..!." .~..» '11 ttl J': III
1..1 :> C '-" u _ '-: l.-: ~..
III .:. • - I" ::1 ::I !o.~ i.~ •.,

.J,) ,,_, \J .:' ";1 11., .J•.1: .1:
~_ .::•.p ' ...' -t:- .p

'11 ~ "'=' Itt .J:: '!o._ ,tI •• \'J .

'" III ,:: L: .p Ct..:"J ;) "1 :~
.:••t.' ", .:'
I':'L)...,. t,"'l .:. I'll .,:." .:• .,,,

o , C·- i:• ... :o~. .~'>.U
!t .. 'oS! .,:. L - .:. ':1 1=
c... ,~'.t .- ..;,( ........ ''0 E,:, fJJ .....

...... .f-\ 1\1): :J IlJ "......
('.1 I" III ...." .1-" C+- C ."f.:) 0

,J.-; :.: N ..c: rd ... ' .:. ,': ~J ,:-
..... .:' .- ..-... _.-: l\l .:. > .:' r:l

'.... - I) rl.,.... - -:( .J C
':,,,. '1.1 1J :: ...... 1:-,= I:: ..n 01 Il' III '11

If, .-= .:: III!._ :>. .. .'•
L: .-:••1J III u,

C .
.~.) u _~..': I'd I1.t.JJ ()

3 ::t. '=' .::
!"M .: r.: '.;' ::':'

0',:,' ~:o UI 11.1 .:.
I;' :..:t .,: .•-: ~_

oJ..) ....1 c....

.p

<...

'1;1

II,
::J
,rt

'"

.p

0,

'"CL

::0

~-::.

.j.> ~~

~.

>-- Itt
..:. Ct..

"':'
,1>
~>.f.
n,
:1
'.:r

'"

.C 1.1'1

·1' .0:1

u'

p f.> t~

'll C L

~:: ~~ :~~

':.

'"

OJ
.c OJ
~-' ~=

I-

>.
Ct.. C:

'1':" C,. IIJ
roJ

.,> :t
III

~

'..') .....
c.:·

o

>.........
!'- ,,::--.
'.J IX' :J

':;-'. ,:;. w .::.
111 ..... :..~

,n N
,::a.. .•-

lo..

RJ

11' ....,)
.1-) rd n.t :._
I:: :) :....
.\1 t1I ~

G '" ;),,1 C C
1\' .:' .:. '/1 ::
:;...... ~ N C· .....

"'

'-'It'
fl'

'1;.1 'u

IV
.p ... In
~.... '._ (,) '':1
'~lUNL

..... ,'1
•n .' .. IJ.I '.:.1
IU fr.: .: 1_:
.- ::1 .1'
~~ ';'; .. ') ..... ::t m,=

..I-) ... .Ji

'.11 1-:
I:' 1.\1

...::

...

.;.

"1~1 .J":
.:: ..p
III

J: ,=

....
",
.po ·I·~

,d
~.

~~

ul ~ .:' '.... ....... Id C u
C ~ 0 0 ~ ~ 0 C

~ u!o_ ;:;..
"'1 '..-,d

,ll
11'1 >--

.1" .j.>_.- ,::
III > III .:' ~" I1J
~.• '- Ut .f' ..:.(
:':1 ....... IlJ '.0 ,."
I.> ,_. '._ 1']1 U,

.1' ItJ &7... ~ •• ,: ::1
.::' I·'· III

'11 fit..:.

1], '1'
..•,,: U

,d 1- Ir!
:::1 ' ....
,--.,. !... •-.,

fJ)
III '."
l>
It!
~~

I:'

";1 >.. > Ilt > !t.. 0- I1J
L: -_. 11' ..f: 1--: ,.( # '..:'
,t! 11' ~, IJ.l

..n '1;1

111 '1';.1 IJI
':J.. 1]1r= .JI
IU .:' ~._ 11.1
·I~ (:a.. tll .J"::
'-' I::' _I.~ .1.'
• ~';''' ~t.I •
..>0. l.L .~ _

.p

IU
.p
.,.' I.n
1',1."" I:: ~ :::
l-..a. .:::....- ·I~ -1__

C ~'-o I~f) ~.. Id
>.. ::1 ,= It! ....
.p ·f., '1_' .•- L.L Ul
.- -- ~.. 'li ~

,::::0 ::~:JClI.. L .:.
.:•.•- 1-1 III '- ()

," .p
1-: .p

• .:. f1J

:...
I~J.:e~ ·0 '::.
,.. ~':>- :,.." .:,...... 1."
fll ..1-) _ ... III .~.) .1."

G "- .:,.:., .J: .- .

11.1 - U of:' - -. a:... ,:'1
::-: ~ ,tJ .- rd IIJ E ,-:
>~IlJ::t:.:t<-:.:J;:ICto:.
....., CL 1:'- rJ .::.. C:.-t c'- u u

.p
\... U
fU 1'1,1
.J: CL 10
.1-) :::: .....,=

I.U

'J

'1',.:a..

~,

.p

'.....

L

3

l.J "l
,Il

!oN I,)

'1' .......n... c:

:,..

:l

;~ ,3
'T,:,l

> III
_ .. ..Jj "t,

-I-> ~-' .::
IJ t1' .:'
,ll

.,-:

..P ...: ~

.~.'\ .-::
III

l.:a.. ••-

.·1 .:' III

OJ,

.L.
·1) ."

'U....:" ,-: ...,
11t·- 1.11
In 111
.,:. '-':;:'1 ::I
..... OJ r;:t"'
'':'' 1:0 III
~,.. lit •

> '.(,
111 (i' .. ::J

'J

1""L ••::

I~.I .po
":·1

-r•.,

- .,-

'1::1

·t·_'\

111

0.',::
C
.1.' >-. >..
.c -- .~.)
u ..I.)

.::
nJ f:. ..,

III J= ::1 :':1
:J ..f-) t.t"' ,=1
.::: III
Il, ,.n '"
.> n.' l: rd

-« I ~ .:. -I ...

1"1)

.. '

".. ",,'"

.11 1...1 -l'.

.:..

':.:1 .:.... ,::

"

':: ;: .....:

"._ 1'Tj ....

0 ..

':':1:

:. .. 11.
111

::.1
'-'

L,.

.:.

.:)
'T;tI', .• ': ~_

1.1'1 I

"':'

U ,::: 'IJ
'J.I t.: Ul 11J

"'~.' ::; ·1'> f: .1=
.1':'" t:: ,:.: '.:0 •..,:t

' .....p ~. - f~1 fl' .-:' _p .....
C 1.1' ,::-.:a -4,) ~.. I'.' -I:' l.lI

lfI III .1:: .It':':: ...- ,-: .•- ".J
\... H. :..:t >- I:.).p .:. > ~ "';" :.:J
CL III .:. t'lJ'- III ''':.1 .. - ,:". I': ... _

p .. - ..t':: .:.: IJ' 1..1.1 lit .:-. u
tlI 11,1 ..... r~ ~" ,1.1 .:-. IlJ" ,.:

.•': •.• ~... .•.. : III '._. ~••• _

t-- -:1 '._ .'~. I. J >- "1 ItI .:. 0:... r.'
LI 11,1 ·1·"' ::1 .-.. 0' ._ .•,,:

.......I·) 1.'1 :-= Cr.:: r:n ":"~ .,t.) ..e-:- .1':'
..p rd ~'" (: e.:: L

>.. L :-J L ...? (I.' n.1 ']1 IIJ~..... 3o~'
.~..... , •.1 I:' I.n III - .i:J ~::: u 0- III

(:,. "1.1 ".') I'': ;.:: l:: ~:. UI ::l
"P' 1') ':. o,:...~.. .•.> til CL 1.11
,,' :::: 0... 1.11 .:. ".1 III -0 !.... 1,1

"-4- ',I' .J": oJ:: r....
.d ~.....1.) u

.p

~

~ ~

.- ~, 3 I.'
~ C ~j ql a.
04~("'L\_

>...::' .,:. '.n
·I~" '•._ ~

- .r: .:. III •.:.> ..... ,~_. l.n _ .
_. .,1 :::t f. ~

·1,) lit ;, 11.
1

'..' ~'" ~... '..' .~:'

.t! c: lit .:-:.

U'I .:. f~1 "::'

.::. (II II. llJ 'll '.:.'
0.' :>.. .:•..••"- "'1 -: ~-. 11. >..

..-.~ :';' Ul -p, .,-: .:' ,) .- ::" - '.7' -='
11.1 •.::0 I:... UI C'L I]'

,.1 L •.~ .:. (II UI ~=

E 0·- ~_ ~. U •. ,- 0
11. ',_ -~.. Itl ('1. ::1 1,.11 U L:'. I,j

'l.' .1: .:•.::.:.: 1I.I.f.' '1':1 ..- .._ :=: CJ..
'JI .J.:' C .11 ': C r:'.' fll !lI I)" "'=' .':.
'-' III .:: .11
e '1' 1.11 :.1. 1".1
III trl

,). pi

t.n 01
:J :._ " ••::-
1.1' '.' ::0- ...:

0.:

.,;t

.ij 1.1.1
L "~1 ~
:""J .-:,: .,
.J" III \(1 '~I' >- -: .....1~:.11 L ,: 111

I:L I:: .~- c· :":t •• - I ~ 111 11.1 ...:: E
I.n ...., ... '':' .~.> t'; .J.> p 1·_ !...

l.t. :~ I .: :.:"1: ~t:: .:'.~ ..:-: ,,:) .1"' ,.n
I.U I,ll ..~ .:0 .,~, U Ij. I'" 11.1

.~..:, -- .: III ,~ ;'1

11.1 .:,•• ::0-..._- 11.1 '11 ::t. .:,:, ~

.:. ~.. .:. ~ .:....~': 11.1

Ijl :J >....... ilt

}~ ":' ~. .:,:, ..f_'\ ("1 >-- :t .-;:..r' '" .... :L ._. (·.1 .p
'1.' ·t .. ",.

1(1 ~. 1.1 .11 ttl "- IJ.

- 't... .p (11 ~.. :.:.~ .. I-J '."':

~< p :~ :j 1.11 I.~'. 'jJ 0.: L :-1
::-~ .;. 11' .:. g. ~ j:: ~~~ )~ ...J

.:.'11 ' ... "'."
I::

~ '':1 .:.
')1 .:. ~

ln ":. c.....

.:' tt, .~... I:.
•- .1-: '_' 

·1·) ....;. I.1J (1_
I'tj ._;,

CL <+- 11'

.:.

I.n
~,

C""O
'1. !lJ>. t.n
(\J .:.

'~ (IJ

.:J ::: .':
lJ .\" ......

,=

~ '..:t

III .::. :"'~

:Jr:n!.....c
U L ('... I'd
'.... Id .J.....

·--'1"-'L
U C !._ 011

'JJ ", >.
.. "1:;'1 .;:.

111';1 c:
...~ ._- ...I
1= :-J .J..)
11.1 .:. I.'" "'r:

.:. ::-:

l:J.

'n .:' ::J
I'd C ~,) Q

~ '- 3
"Q .~.) .,.,

1,1, 0::- I.•T)

:... '- .;. a.:

1.11
> .:.•::
.- .p f:

~:< .J..) ,,-,

~( ' ... CL J::
Id :J u

I:' _,,,:
~.•._ J-'

'L-
n.1 ,-:

Q.I .-
.J7. ::r J:':
1- '.:0 .1-'

':'
~ 0,

rd ... -..
1.0 .t.' f •.1
e '::" 111 c:
!... c ,= .
1\1 ,II .-.. (:... ;, .f'

.J,:! .. - .J.)
rd 111 C 111
u.. ,-: .:.

a:: U III
Il,.t! ...CI
Q) ..i: '1'
,,, U .D ":J

:::

.po

,,'

·t·'\
o C

l1J

;.-. Q')

::l C

..•• CL
"-.:r (1.1

:.t: .::.= lIt _I'>
111 f:
111
:'i: (11 .::'L:: .~';•.L: ~_

(l. l- .:...
".:' ...a::.

.:. '.U
'_1.. -1-'1 ~

•:.. .1.1 If-'

I:' .._ .:.

~.

.:.

I:: '11
I:: ~,-:: I.J

:-J ,rl -4':' .- -- p
":' .J:: :._ "d VI

'~1 (4_ n.
.;• ..(,;, '11

,,, III '11

1.11

'::...

0.' >... ..:: ........ 111
.J."' .~ .. 1.1I IIJ .::
••.t

,~

P
1.11 ...... ~•

J:' I_I I~,

::.1 HI .~:.

..·.1

<...

.._ '.11 Q.J!._
IlJ ''::1- ':' _.- C III
.p '~I. ItJ L: ~ ...
oJ fl. III > Id (•.
~- .I~ .:, .:.....: ._

.~." ·1·'0 ::: IJ ':.

rTI
III ,:: ...: :.::: 0:':'
.: .,.. '.' (':'. ,"
c: .p .- c.. >~ .r:
frJ lrt -I;' .:' l'1J ~

IJ
:, .-I-j ~ ,::

1\1 ~ III _ ._

'11 -!;, OJ :1
. .-: '11 IfI <+- .:' "1:t
..p ...C c: :;\ '1'

!.- .:. If,) IJl

C:'T-I..4..> Q

':>
-:~, 'l'
.:: 'l'
I··

+>
I.n ,'d
·r~ .:,... ~::.:. .~

III ~." ~
,.- III - C
.~-' ~_ ::1 ,d ,TI
.... ,;, ::1 I:' ._

.1-) :l: 1": ~

:< 11"))
._-- u.~ II.

11.1 ~.: tIl 11' 11J C
1-,) .= ", ::: .:
,~: .r• •~ "':' .'.1
Ilt .- fl1 - .J":
.c .•-: .:••d u
'J - 1_' -t.=t

'I'

..'::' <.~ - :... fl,t .11
::1 .:. •..• L: •.
'''1 (I' 11•.P ..I'

.... -..... ·1..:-
~- "- l'7:
::.1 :':1 :'1 II.:::< I.n _... cr-o

::::< 11' -' .. 0.•• - If'
:... n1 :- 3



C(;() ~:":ISiOil ""I'" :.~:t"=:i':ir; patt?(iIS: T:"le ~':·';';ii:1S~d ctl:lrJilel w,)uld
r?du~e ~rOS~0n ~~d a~~:·e~ion pt·0~I~ms by wideni~8 ar:d daEpe~in8 t~e New
Riv~r· Chann~; S~ t~~t it wouJ~ c~,ntain tha Stan1ard Project Flood. If
~o ~ctio~ ii ~~~~;~ t~E i~Ct·2ased flood flo~s th~t wi)uid exit the soil
C : ;:1; n t s tat. -; 11 zed c rl ail n -= I ?. t 0 l i \l e ..'4. \! e II Ue 1,.1 ,) u I d nee;. E· ':. a. tOO i lyE toO 0 d e a
I~r"~;t· chailflel Ijl)~";i.·:t~"c:;,m ,:.f 0: iV2 ~~."/anua a.i:d causo? et·l)sil)n a.nd
accr·ation P(o~:~~n; ;~ 0~~;·~an~: are~~.

This raach of the New River does not function
as a rlnJ':'~· ai·a,. ,:of aquif~t" rechar·s? Surface ..... ater· f;.:o',,;s infreq!.!entl'l
iG t~~is ra~:h 0; t~e ~:e~ R~vir so ~~a~-e IS I itt!e ~~pc~t~n~ty for- th?
b;~ elf t~? chir~n;J t~ a:t ~s ~ r-;:harS2 ~r2a for- any underlying
~quif~r ~~~t~2t-~Ora, th9 pr0p:)s~d ~=tivity would nc.t chanse the
~~~.~~~ 0~ W~~;.~ e~~~ri~s t~is r;~:~ G; th; Naw Riv2~ ~0r W0~:C i~

C~~~~~ tn~ subs~ra~2 0~ t~e ch~nnel t-;ij t~lr0~sh ~hlch a~y r·~c~arse

'..; ;:. ~ I:~ 11 =':.: e ;:. ": ~;~ ! !'j"' I:'.:': Li t

_ • J.

i 11~1 .... i :n ~I a. ..: ':;

(:=~~-() mi~·:iri8 :-:;:';, iiI i ;S:-,J; (If ti-it: Ijapt~1 Qi t....!a'tar at thE- 1:;~,p(ls.Q.f site;
c lJ.~. j4 e r: t v ~ : I) c i -: ~/ f d r ~. ~ c t i (. n a. nd \l 3. ~4 i a.:~ i ! i t Y :;. t t h;? d i :. ~I (I S do lsi t e ;
de8rE~ of turbu:e~c2; watar co:urnn stra.tification; d~scharse ve5s~1

~pae!j and j~r2:ti!)n; r~:e of discharse; ~r2dsgj ~~tar·i~1

ch~t·act2ristics; nu~~er oi disch~r8as par unit of ti~;; and any othar
r;~ivant factors ~ffactins ra.t2s ~nd pattarns of m~xifig: AI I
di:cha,tSES 0+" ,~(4=.j8e,j i:,r- fi II matEria.l l,.JI:IUid take pia.cE- l..Jher. the l'IEI";
River ..... as dry, consequently, their ..... ould be no adverse effects related
t;:, rr. i ;.: i ;"i 8.

[l. E:io:;f'):3 i cal ciH.r·actat·istic; and ai.ticipated chanse: (check appl icable
bi.)cks):

(>~;() spe-:iai 3.1=lua~ic sitas (w=--:;~nd~, rn~(:t'l.ja.ts, c.)t:.i reefs, pl)':ll a:-j1j
r i i::; 2 a.r;;.·:., './~S~t~:E': =:-~a.11 0'""5, E3.n;;t~~ar i 2S :.!'":d ~-=.'I.:..l8::, a.s def'i ned

..... ater runoff and agricultural irrisat~on water into ~he Ne ..... RiVEr alon3
beth th? risht and :aft d~scend~n3 b~nks. Soma of t~~se dr-ainases
f~ci 1 ities pr~Juc~ ;nous~ f;ow t,) re~u:t in smal; t~MpOt-ar~y ponds
fG~mi~8 i~ t:;a ~ottorn of t~e New RiVir c~a~nel. V~s~~ation around
t~I~=2 ~1a:.ri'~3 i3 ::enc:-a,:~"/ spa.,··=,? T;'I~ ~1j·"i:~~H)S2·j ch;;,r~i.21 '~c,uld r-Esult ii"J

t~le I (ISS .:'; ~;~,a-;~ 5rlai i ~..)nlj; ns at-a::.:.

( ;G·' ) :-, :ibit do t f' (. r ; is;... ~ t: .j &;1 t ;., ~ r Q. qU ;. -; ; c .:- r 8 a. i. i s r~ s : ! ~ i:' ;1 e r- ann j a I !,rJ a. t 2 :--

exis~; in this reac~ of t~e New R~var to support fi~~ or other aquatjc

,:c~ ;. ;..,! i I ,j ; ~ p.~ tl C. t. i "; i 't (:: r4 aed i ~I S, c ~:. v =r f .~ ':i ellj ,. t r u.V? i ~ :J ; nera. t ): T~4~ '?

n~;,.; :':;iv?:·- ;=~;J.r,;~::f :.= .:;;ll:'··~~::l ~-l;~~~l:"~.j =.:-d ;-I'iS Je:=r~ ~Ie:.vi!y l~i3::Ll!·-t.?.j
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(;<~< ) e :.: ~ s ~ i :18 ;, j-Jij p CI t·? :1 ~ i a. i I•.) a. t E rOO S l",1;1 p Ii; s.; ;oJ a. -:; .:... c ,) n ':; ; r v do 'c i (I n : Th i;?

pr-Opl)~~j a:tJvity ~ould not i~p~ct Existins or pGt~nti~1 water
5ilP~llie-~.

(;~:>-:;. r,~c;-~~'~;(';-i~i (lj.- cl)mm.;rciai fi:.h;:'-iE~: f'~') ~':t";nit;a.i w~t;r e~,:i~t'3

in this rEach elf the N~w River to support a :G8mE~cia1 or recreat~onal

f i Ehe:'-o/.

(
\1\1\
/\/', ..

Th~ Neu Rive~ is a
rlorm~1 I)J dry ~~~nnsl w;th s~~fac2 w~t;r ~rgs;nt on:y f(;( ~ri2~ p2rio~s

(I !-. ~;; r;~·~ r1:, : I ,) '..J i ji:3 :i. 0: 1; ;) ,- 111 ~ \/ : n t .

I\o",} ;.
' .. ·..... l

'-. - 0 • ,_,

li';"''=

~;~t~~t~c~ of the aqu~tir ecosystem: Th; ~~~th~tics i~ this are~

t· ~ -=;i :--i e;.vi l Y t~ E3 ~- a.;~ e d • Th 2 c ha.il ri e! i 5- C '1r r- ~ '-i -: ! \j U; g;j- f ,:1 r
~n~ut~~r;:?d d~~;.lns ~n,j ~th;r ~ortions oi it h~v~ be2n c;;~;-~d a~d

j~st~yt;~ ~s t~a r~su:t o'f \/ario~s activiti·es. T~e p~oposed channe I
'~I)~ld t~ ~~p~)x;rn~t~:y 400 fe?t wide with an u~vesetated earthen bottom
a. r. a: S I:' ; ~ c ~ ~1 E n ~ t;:. n k ~. • ;:- iJ. o.~ U ~- e p I an sin ': : r..l de';; r: e i Ii C Q ~- ;11:' r ~ til:' n (I r
v;.r·:t:,L: i··~':;'";:-_tii:1rlal a.:tiv!ti~'; yet ti) b; de"ter"r;iir.:,j f',)~- t:rte c,;'lannal
ba~ks and oV2rban~~ risht-(f-~ay.

(>~;<) ;Ic.rks, '-i~tii:.r.a; a.nd riist.:.r-ic ml:.raum~nts, il~~it:lna: S:a.s~i(lr-eS, 1.,.1j Id
Q. n (~ Si: =;-1 i c r i ":/ er s, 'tJ i t d S t- r. e s; Co rea.s, r- e Z E a. r ch sit e s, e t r: .: NI) ~j ark ,
na. t i (I'-,·l l Co r. d hi; -: 1:1 r i I: m(I if u:n ~ ii t, r. Co til) il:": s ~ a ; h':l r e! I.,) i I dar, d 5C9n i c
t-iver-, 'N: fderr;e~s a.rea., re=e~r-ch sitar or t)'thet- :.!te w:'th a. ~rlique

charact~ristic t~at has been sp?cial Iy set aside would be imp~ctEd by
the proposed activity.

(XX) traffic/transportation patterns: Traffic patterns would not be
chansed, ~ow2var, the bridgEs across the New River ~t 01 jye and
Glendal? Avenue ~ould be improved ~o as to Pi~S t~e standard proje~t

flood safe:y under them.

lVV~
,\/\,,\, ~~~r3Y consu~~tion ~r- g2n;riti~n: Th~ ~~O~GEid ~~tivity would

ve~'Y I itt;2 ~mp~ct ~n ?n?rs~/ consum~tjon. C0nst~~:t~on ~ctivities

wo~id increa~e 2n~r9Y consumption, however, ~h? imp.ct would be very
minor. The propo~~d activity would have no I~pac~ on aner3Y
8~fleratil:-n.

(XX) navigation: Not applicable.

(XX) ;~fE~Y: The propos;~ activity ~cul~ restric~ flood watar; to a
d;;ine~ c~annei ~nd impr-o~~ the ~ridsas a~ 01 ~V~ Avanue a~d Glend~!e

Avenue suc~ that Flood nazards in the Ne~ River snould b~ reduced.

(~-:.'n :l:t- qUj.1 ity: "j-he ~'r.)p·;,s,;(~ act:vity '...r(dl!d i-;~vp. rn:ni:nai dir-?ct
in~ir!ct i~V?r~~ im)act~ on air qual i~y. Tha min~r adverSE im~act5

'.... (i 11 ! d ~.. :? -: ~.l I ~ t\ tOO I)n ':!) ;: ~ t r .~ ~ t i ~) rl v ~ n i c ::; a.:" t~ .? .~ U t Pr:-. Eo ;1 t ~:-;1 i c:. s ; ,) i1~. • Th i-?

and



em iss i (In s

(;~>~) .I(lisa: Tria? pt·(·pl:!sed pr·oject Wl)u!d cau·~e mint)t· incraa.ses irl rl':lise
levels ,~u~~:rI3 Cl:lrt:-tr·uc~il:lrl. -Aft~r- cl::rl:t;··u:tic'i1 is cl:·rn~~ct=lj,--t~l~

~r0p0sed ~roject woul1j have I ittle or no impact on noise :~vets.

(;;;(; hi=t·:,~"ic Pr'·:,~~rtie=: Cultut"d.l res.;·urce data indicate ttH..t; n·)
histl)t-jC l)t- ~rchgo:ogical sit2S at'e located w;thin the araa of
~i(tent~~1 effect for- the proposad activity. No prop~rty I ist~d in or
det~rRin;d el ~sib!a for I isti~s in 7~e N~tio~a! Res~s~er- of Hi~toric

F' : :. ': e = !.H.) c: j Co? -: f ;;.: t ~ d •

rhe
=;t =-:00 ;""j ;. t ! '... .; ; ill: r e :. -:. ? s t ~I ~ I ike I i h i:lI:i oj f t:, ( d ; '-l: ! (I Pr:1 ~ rl:; (i il a. ~ ;' t" I) ~.: ; ~tl Co t. ;. ~ y
: .:5 ;. I~ ~.l a. r; :~oo! i ! ; s (, f a.:3 ric t.: i t u;- 3. 1 : a.:-I d bY ~I;- .:- v ~ n t j r; :.3 r! I) T~..; e'.' =: ti '.: =I ~J P wi_I

s st~ndir·~ ;~-,~~;~t f;o)~, fr08 inundatin8 th?@. Neither ~~~icop~

Ct~tin~y Flo0J Co~tr-GI Cistrict nor th~ Cor~3 cf E~Ji~~?r~ ~.~~ ~ny

~~O~dp:~;~ ~~ri~32~;~t aut~'~r~tf ova~ t~a~a I~nd curt-ently G~ ~Guld

~~j2r any of the .prop~S2j project ~[tern~tives. ThEse ar~ ~o;tly

~Jt·i~ult~:·~l f:~;~E at~v; t~e 100-yaar f;ooap!ain but ~jthin t~~

s~~nd~rd ~r0JE:t FIoodp;ain.
~~ri:~p~ C~,~nty F:00~ Control District e;tim~tEs tha~ they would

have to ~cquir~ 2SE acrooES 0; f!o~ase ~as;rnents for 100-Y2~r f'oodplain
pr~'~Ectio~ ~~,j 2~7 ~cr2S if the preierrad channal a!t~rn~tiv2 is
~o~stru':Ed. 7~erifor?J the chan~E: ~ltit·native w~,u!d r~~OV2 68 acres
!:; -:.... ; ~ r:oj 1 t j; a. ~ i = eLi· r ~ nt i Y \oJ i t h i iJ t ;-1 ; 1fr ~2j - 'I' ; :. r f: .:..:i :: P 1a. i rt , c. n ;j a 11!);~

d;ve:opme~t on it ~ithout any need of flood~lain rev~ew. The channel
alt;rn~~ive ~o~ld a'so el iminate al I sand and grave: ~pera:icns or
other ~ev~iopmEnt activities 'rem wIthin the 217 acre risht-of-way.
:-ic..'e"·/er", if ~lo:.we.:3? eas~ments wet"e o~ltainE,j a.ll lan,~s within triE
flo~a3e e~5aments cou:d be uti I ized or devetoped to various deStOOees ~s

;O~3 ~s t~s ~ctivit~e; or w~rk did not Gtstr~ct flood ;Iow~.

(\i() ~1:':Oiio:,rllic:,: Tr.e ;1,,·,:'pO:I=~d activity \o.i.:.uid likely increase the va.lue
,•. ; 2. d ~ 3.;:: E ;i t pt· I) P;,. t l ~ it d t;-, '? Eel) rl 0 mi.: t· a. S E i il t :., ~ s a~·; a. • , T: ~

co~st:oo~:~~on 0; th~ ~~opos1d ch~nne! ~0u:d a~~~ ~E~~fjt ~hg n~~~~~1

~~?as by ~·~ov;d~ns co~s:ruction Jobs.

C{;~) ~It" i fi,e ail d u:-d que t a.nn I 3.J";d (7 CF2 P::'t" t ,55:;:}: ~'l,:' pro i:ne I) t" un i qu e
;~rmlanJ ucuia be impacted by the proposid a.ctivity.

;~bir ~r~dcct~on: No
ra.:. asr i C~ I tur a. I i =.rll.J $

~0Gd Qr Fibar ~rGdu:ti0n

~ou~d incur m~~~ t~~~ m;~or din:ct
~~?a~ts fr~~ ~~e ~ropGsad ~~tivitj. Ho~avar, t~e c~!nn?t~:~·ti0n

;~. :. ':- ..i a.: t ~..,; .:/0.... ; ,j r ~ ;""i c· va t h: Cs. :3 r i ~ Ll i t uta ~ j" i a ~ ;;~ = f;· 0 fl1 t ~. ? S -: l il :~ ~ f" ~ Pr- ,) j e !: t
i:ooj ~~~ c)n~;queht:y, thay would ~9 much mo~~ i i~~~y ~c ~e ~evelop2d

7' ':: JOO tOO,~ Si tl ~ r: ~ ; :.: ':' ':- .: ':1 mr.1 e r- cia. 1 P\.! t- ~. I:' =:' ~ •

T~a pr0p0:~d ~,~~vi ~y ~ou:d ~G~ ~dvars~;y

Th~ C~r;~ :;;: ~ r?~~i~~ tM~~ ~~g

" ~'00' •

''''''J ... :',/ .. ) :.i a. ': :; r .~ u;,: ; t i ;
~:t.~·~.:-: J::':-':'-'; ;~';.·.·2;" qLl7~; i -;0/.

:..,.. ;i ~ i : i:'" ~ .: .:':-:1p '/



W~tEr Qu~: ityl; :ettet- of J~ne

state water q~al ity standards.

.~..-.
,;;.;. , 1989 that certifies compl iance with

()!};) mir.~~"a.1 ne9·js: The pt"o:.p,;.sed 2.c J,;;vity 'iJ'::uld cl.;.s~ (Iile asgt-egat.?
mi:fifiS ,;pe~-~f;:;n c.i,d rjl:.t all,)~",; c.ny futt.:i-e-·r:lpe-f-a.~ti,:,jl": in t~le Net.... River.
b~t~een OJ iYE Avenue ~nd 8etha.ny Home Road. This impact is minor since
t:-l;re 2..rE rlu;net-i:I:.l: (,t~121- s·:·urces t)f aSSr-e8~t2 Ttia.tet-ial a.\'a.i ia-t,le fr,:1ii1
t~? Su(t·~undin3 are~.

()(}() c(lnsil~2ra.til)n (If' priVc.l;a pr(lpert'i: The Pi-':'Pi)5Elj Im~lacts tl:1
~.ri ...,.~-:= pr-c;p;;-ty ~iQ.·1E :1(2~ri ininimize·j l.Jit~i the pt",)p,)~"=d ~: i3rt;nent ~j;d

ij~5~sn. Landownet·s have a3rE~d to d0n~~e th~ need~d risht-of-way in
r2tu~n ;0:- h~vi~S the r'2m~in~n3 port~c~s of th?re pro~erty prote~ted by
j: ;'1 -? ;; : ••:. ~ ::' ~ -: .j :: ~i ~ t; ;-: ~; :-. ;-i 0::; t- erip) "./ 2' d f t- ;) :r: t ~: e f': (. ,:i1: ;, i a. i :~ .

{){X) o~r;r: No ot~~:- ar-eas 0! conce~n were brousht ~o the Corps o"F
~1Si~~g~~ at~entj~~ thrcu8h th2 publ ic notice proce~~.

F. S~~mar1 of sacond~ry and cumulative Eff~cts; The secondary effect of
8," '= 0. t ~ ~ t ; 'n ~ .) ~- -:; ~ I' C e ""' .:' i.l I oj to e t h~ i il C t- eas E oj I ike 1i h0 0:' oj (I T c. S~- i cui t ur a I I a. n oj =
cur-r-;n~:y In the sta~da~d pt-oject ;loodplain b~in9 t~ken Gut of the
;~a.n·j?i-d ~i.t'...:.j;.:t fl(i(!l:pic.~n arilJ b?cc,me prim~ raa.1 e":tate t"!)j.- t-~~id'?:ltia: .:it
comm;rc;~t j;v~lopm~nt. T;1is effect! ho~ev~r, would be in conc9rt with
what i5 hap~e1ins to the surrounding land. Community p;ans have recognizad
that ~~e surrG~ndin3 ~raa ~i: I SOt)n be convert$d fro~ agricultural to
resi·~~~tja! oy c0~mercial d~ve:opments ~it~ the Out~r Loop Fr~eway havins
tl ee ri ~i i.l i ; t ,j Ll :. t t ':1 t :-i e e is t Ci t t ~i e pr Co j ec ~ ;.:- 2;' • 1t IN a ~- t; :.l i f t t i:1 s e:'" '/ ice
the r, (, i·- t~. '..... .:- :"t c (.~.. :-t e ;- 1:1 T t~: e F'rp:t e;i i;.~ rn; t r .:. p ':1 lit anat- ec. •

T~e curn~~atiYe effects of the proposad activity have ~Ire~dy been
~ddre~52d in the fin~1 environmental impact statament for thE New River and
PhOEnix City Strea~s project In Marico~i County, Arizona. No sisnificant
advar5E i~pac~5 ~ere identifie~ a; remaining unresolved in the origina.l
Envit-,nment~1 review.

T r T
.~~

.,
n. Other ~uthori=!~~ons:

~. Water qual lty certification: The c.ppl ica~t has obtainad a
c~rtjficata ~f comp~ i~nce with state water qual ity st~ndat·ds from t~e

Arizona Depa~tmen~ of Environment~1 Quai ity on June 23, 1989. T~e

Corps of En3ineers wi I I incluaa the special conditions requested by the
~.~·"i:')i"J;' Dep=.r"tr.1ei.'t .:,f Envir l:

'
r:ri1ental Qt:.la.: ity in th~ir to t~te appl iC3.iJt.

c~ti0n ~~~ rac~ived on Novembe?- 3, 1988.
~ ~t-~JP:~ ~ag i;s:J~~ "~n ~ac~m~~r 1, ~~S8

A p~bl ic
l:'.d :.:?r:t "~":-

"- - "'= -., .."r::;

B. A ~0~?;2:~ a~~;

rotfC9 d~~c~~~·il·J ~

:i; i
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1) The U.S. Environmantal F'r0t~ction A3;n~1 (Di~embar 29,
1988) requested denial of the prop,)s~d ict:vity. They bas21j
t ;·1 e ! r" r i? q :..; e=t f (I r- d ~ il i ;. I ':' n t ;1 9 ;. ;, p lie:. ""j t ;: I Q. -: k .) f a
su;ficie~t pr~cticab:a a~t?(~ativas ~na:y;is, the la~k or
spec~a! conditlor:~ i~c:~:j;d to rnitisate fG~ th~ adver~;

T1..,e U. 8 I i I =J"

(=I:':."lj:i:.?;-l!~alj Ij~tlI~: ,)~" ",:;i? pr,;;p,:,sed ac;;~v~:l. T;-:~y'" :,=1 i?",,:d
t~~t the ~ropo5E: ~CtjVi7Y does not c0rnpry w;t~ tha 40~(t)(1)

Gui~?: ines ~y no: p~·0viGins ~itfs~tio~ for- :o~s of aqu~tic an,j
~2rra~t~·ia: h~bit~t Cf an appropriate r~vi~~ of alt2rnativas.

~ct i v icy.

1) The Arizona DapartmEnt 0; E~viron~inta~ Qual ity (J~~u~ry

19, 1989) requEsted ldditional time ~o compl~t~ their 401(a)
certification revi2w process.

2) The State Hi3toric Pr~servation Or~ice (December 15, 1988)
requ~sted that tha b~nks of the ~J~W Riva~ be surv~yed ty a
qua! i~1sd ar:heoicsis~ to !oc~te and ev~!u~te any exi~tin8

cu:t~~a~ rEmains. 7~?~' a;s~ r;quE~ta~ th~t th~ corn~let;d

survey ba ~~nt t) t~i;( Oi=~CE for revie~ ~~d CGrn~~nt.

3~ The Arizona eam~ ~nd Fish DEp~rtmint (J~c28jer- 27, 1988)
objac=ad to the ;~ck c; ~n aJtEt·nativ~~ ~~;:ysis, ~ ~iiEce-ma~t

Q.P?ro:,a.~h t::. pet"mit a~.pl ica.';ioils fi led toy tt:e appl icant, c.nd a.
:ack of ap~ropri~~2 ~j~i5~tion ~iaSUre$. Ther2~Or"e, thay
r4equ~~taa tha~ th~ a~p: i~~nt quantiiy th~ nabitat ;~s~as and
~\..lt':i1it a.iI a..jel;ua.:a ~!dtis~ti')n pian t1) r2;;112.C2 t~ie identi-f'ied
I ... _

I oJ:.) ':I t::' •

1) D~; ~ W~ b C~rn~unit~~~ (D~c~~ber ~, :?88' d~d ~~t ~}:pres;

':' u pp(, :.. ~ .:. t- (I t. ~.: ~ ; ·:·n .:; ::. ::;-: -? pr ':i ::~ .:' ': ~ .J 7\ Ct : "../ : t'/ • 7 h '? Y t) n : '/



raqueste~ that they be iniormed of any impac~s t~2 prl~pos2lj

act i v i t'l :r. Co y hc.v; ':' n SiJ n City.

2) SRS Greenhouses (December 14, 1988) expressed support for
t f;"e -"p r ,) p.) sed act i v i t Y e:: p t- eSsin :3 the (, pin i I:' n t :n t Hi e pro;; P(i S e oj

activity would improve the saneral nature 0' t~e c.rea.

I h3.\/E r"ev i el.,J~d arPJ ;V3. i ua. i;2 Ij, in I i ~3tlt l:lf the (IV:i'-a,: I ~;I~tl t i ':
IntEr-est, ~he dOCU~9nts and ;act)r~ c;)nc?r~i~3 t~is pe~~~t a~pl ic~tion

~s ~al I as t~2 ;tat~d viaws of other in~Erest2~ a82nci~s ~nd th;
c ::' r: c ern.; d ~I ~ tl lie • I n d.:, i n:3 s· .:1 1 I r; ~vee Q n:· i I: e t" Edt he ~d:1 ~ -3 i b : e
con;;qtlEncas of t~js propos;d wcrk i~ i~:ord~nc~ witn f?sulations
~l ~:i i i·: h ~ I: i n :;::~: CF:::: F' ;:..:- t :;:2!ZJ t ':1 :;::::::2i ~;-r d 4~2j CFR P2.~" t 2:~:O. i :1 e f (I I ~ (iW j ;" ~~

parasrap~s include o~r Ev~!uation of c~mm;nt~ receiv;d and of how.t~~

project compl ies with t~e above cited r~8ulatio~5.

a. C0nsidet-~tio~ of comm~nts: Eight ;irt~es r;sp~nded with
writte~ cornments to the Corps of ~n8in;er; ~n r~;pons2 ·~o the
putl : i c rll:1t i c~. Sf:~S '3r-e~ntJouses_ 2~o:pre;s=·j SIJ~,p(lrt f(!r t~l~ pr':'~II:rs~.j

act~vity and thE N~t~on~: Ma~ine F;~herfas Servic2 h~d no objecti~n

t;) -:;h~ Pi"')~t1:r5=d a.cti\/ity. t~a~n·.,.;hj I~, 3. t~lir·d p~rt:/, D=I E. W;:'b
C~mmun~ties, Inc., expr~ssed n~ith?r support nor cbJaction
regarding the proposed a~tivity, ho~aVEr, th~y r~~u~sted to be kapt
infor~~j of progr2ss 0; the proposed activity.

The Ari=ona Department of Environmental Qual ity (Jc.nuary 19,
l';=i:::9) t-eques';ed ad·jitional infol"rnati.;,n. Aftet- additir;.nal
coordlnation between "the appl icant and the Arizona D~pc.rtmEnt of
Environmental Qu~; ity a ;att?r certifying compl iance wit~ stat~

~at2r qual ity standards was i~suad to the appl icant on June 23,

ThE Arizona Stat~ Hi~toric Pr~;~rv~~ion Off~c; (D;c~mj~r is,
1;38) raquestsd t~~t tha ~anks. c~ ~~? ~ii~ Riv~r j1 s~rv~y~d by a
.~ La; ~ .: i Ed a to C~J ~ I:! I ':::3 i : t f !:I t- CI~ i "'::.i ~- ~ j r ~ iJ a i n 5 • Th= a. pp 1i c ail t r. ~d
Archaeological R?se~rch Services, Inc. survey exi5ti~8 records and
~o an actual on-the-sround survay. This surVEy dc~e in February of
19:317 f,)urpj r..:. lIiriof~I,:ar-ta..·.t culturai r~-:-cq.l:"c~s.1I !.-. a.i~cicic,n, t~l=

Corp5 awn r~view of a cultural resource survey complet~d for th~

l·le',,, Ri'l!:?t" aild ?:-!':'~r,i:: C:cy Stt';=':;j'S Pt",:.,j~ct t':,unrj that rl') Nati"r,al
R~Sist?r iisted Ot" e: i3ib1a prop~rt!es ~~culd be ~mpa=~Ea ~y th?
pr~po5ed activitj.

Tha Arizona G~m2 and Fish Depar~m~nt reviewed ~he May, 1989
altarnatives analY5~s prepare~ by tha a~pl icant and arn~nded their
c~~me~~3 c: December 27, 1988 by a second letter dit2~ M&y 31,
1989. Arizona G~ine and Fi~h J~~~~~me~t stat;d that t~ey found t~2

a~';,; ;car::;'s ~i:t:Fn=.tiv2s ar:?;ysis arld"r;liti:3ati(ln~,:2.:, t,) be
!;~P_~1uc:.-t~, Th~ ;-;:t·:':r" t?~~pr":::3;'~ ;1:.j:1°:? :i,~d i ~ i ':fJ";~ll : :lnc~:o":-:'1 th1.t h:.v:~

: ...:. ;:. '3:: '~t ;.i ': jOi o~ ;./ b;;;:1 ;... ;.; .:: i :' E '.: • ~ ;' ~.: ; ..- ~ : ~; : y, ~ ~l e :.;.;.;;:::l. i": ~ ~I :. 3 :.. ~ I" =-= ;~



to c~anses in tha u~a Gf c;!·ta~n plant ~pec~Es in t~; t·evag2ta~1~~

effort ~nd the ~~pl ica~~ ~~ ~ I ~~nd ~~5,~~0 t~ 552,009 in u?g~·~de~

fGr the irr~3ation system ~~Ed ~y Arizona G~~e and Fish Dep~rtmE~t

to maintain 90 acres of 3rass i~d 450 cottonwood and honey mesquite
he:1s <it the t:l"a"ck r:;l.ltt~ t-ii I,:::: i:'2 AI-ea.

Th2 U.S. Fish and :J~i l':! ife Sel"vice letter-; ,:cf December 2:::, E':::::::
c.nd Apt-j! 4, 19:::9 =:·:~.r~===': t'~I= ~lI:,=itit:.n t~iQ.t tr.: applicant h::.·j rjl:·t
adequate:y m~t th9 t-a~Uit·e~2~t; of the 4~~4(b}(1} Guidel ines and
that the chanse fr-,)o fl0wasa e~iements to channel ization shoullj t~?

revi~wed for environment~1 compl iance through an amendment of the
N~~ River and Pho;~ix Ci~y streams project. The Corps of E~sine~r;

cJmp)~ted its envir-o~menta: r;view in 1976 for th~ Ne~ Rivei~' a~d

P~Gen~x City Straams p~~J2:t. This proje~t de!e8~te~ to M~ric:~pa

C::~un~'i F:I:'I:.d CI)ntr-ol Dis,~r-ii:t :~ie re~.porisitli I ity :0 r-esoive t;iE
flood control problens ~n th! New River from 01 ive AV2nue
ciownstream t~ t~2 Agua Frl~ R~':Er ~o~f~u2nca throu~h the use o'P
f : (; 1,J as=- =- 3. :: .: ~n; il t s • Th c: C(. r ;. ; (,;" Erl8 i nEe r:· tl e tie \! e ~ ttlat j·1 aric i:~~' ?.

COLnty can propos~ ch~~S;s in ~~e m~asures thay e~np:cy to mast
th';;j- 0::1 iSc.'ti(i:, ':If pf'l:lvidir.9 =.t lea·:t l~);!j-y;?.r fl,),),jpla.in cl:lntr-':i!.
Howaver 1 ~arlc0pa County S~~ J 1 ~u~t ba held responsible for
0bt~in;n3 any other r~quir;d p~rmits and completing any additional
en'! i :,"I)nmenta I Ij!:,curneni:at i(l,j t;-I2o '; rnay be t-2qU i r~d. _, -They must at :-:o!C
~~monstra~; t~~t thE prcp0~~d c~anges would not a~ver~ely im?&ct
any of the commitments, envir0nmental, recreational, or otherwi:a
th3.t \oJan' ma.;ie by "the'C')t'p: of Er;sinears- in ti"le 1976 'enviro;lmnei;t~i

~~ocument or made in subs~q~e~t ~nvironmenta: ~ccu~~ntation.

T~e~~fore, the Corps ha; r~Guirad M~ricopa County Flood Contro:
District to make the effort to c~mplete the Section 404 permit
process. ?Iannins and Ens;neerins elements within the Corps of
Engineers wi I I evaluate the appl icant's pro~osed cha.nges to insure
tr,at t:-j~ :;~Iirlses wi II n.ti:iy i;~le (Ibl isati(,ns as:urned by trle
a~pl ieant un~er the 1976 plan and any change would not adversely
impa~t the environmEnta!, r;c~sitional, or other commitment m~~e by
the Corps. The U.S. Fish and ~i Idl ife Servicas' contention tha~

t~is 4~4 pEr~it procesi iE im~rop~r is not correct, the Corps Qi
Ensi~eers bel ieves that V~ havi rol ~o~2d ~n ~ppropYi~te cour~e to
~ (I:~;; : 'l ... :": :"1 a.!! a~'pi! .: 2.:: : = ~ ~ .~ ~ ;"a ~ !:. ''';: •

Furthe~more, the Co~ps ~; E~3inae~s ~el ~ev~s that th3 propos~d

rn i tis at i NI '....j :..lI.j r E: S I.! I t i il C. .(1:1 iI S- t E: rio' to ~ ile f !t to ',oJ i Id I i f 2

t.. es.) ur ces b'l r~ilin'3 ~ ~i IU..e-~e..c. -tL.~t_I~,j'.. j; ;"j E__~~ew .. ~·i ve-r , .. ',.,ijie r";? .,._

• ,." • • - - - • 1 \" t - - ~ ;. - • - .. - ... _ - .:..' - "r "~.- - oJ ..I - "~a ~ .. ....- - ~.- - - .-
't.~ ..~e,,--, _~_~-.:.~e.:"=_Ll-...y __ ",,!.e..~l~~~~. v~~._,,,,,_!.I .. _..Uj_ ..t6 •• ·L.:.-_=--~J_I).,1.._.. 1... ,n." t ..• "'I.,,-,_.I.._~~.!...._~,~, ~iJ ~, =,:. ~.
t ~,,-a.:t_"cail __b2 .._S pe c.L fL~a.U'y--,·~~i,a.;:;; ..La.n,Lpt:ot=ct; d. to.p re s er'le'.. i! ~ LiLe
'1~'J.~ 7h= ;.:·I:IP':I;~t~ ~I;-:IJ=~~ :..,ith rnitis::."tI,:I:1 ',.j,:'uld rE:ult ir: ft':·

rl~t f(lsS elf wa,':ers I)f ·~;~ie 'ji"lit=-: S~at?s ~r,d n.) rlet [c;ss ir. 1.,Ji J.~! if'e
h~bitat vaJ~a. Cons2~~an~~y, tne Corps of En3inEers ba! ieves t~~t

th3 ,ntellt of t~? 404(b)(!) Guitj$t i~~s have bean i~~i;fiad.

ThJ U.S. Environment~l P~otEction A8ency requested denial oi
:~Ie p<?rmit ~lase·::! o:'n t:-.; ~~~l~~~;){l> '3ui·jel ines. In t~12 May E!:39
c!tl?~·il:.~i··,e: analy;is pt-,;,v!de'~ t..". thE' a.;,plica ...:t, a.rpj tr.2 brief'
Iji~c'lssicl~ 0; i ~ in th ~~S~:~.,:;~ ~f ~his ~OCU~2~t, ~~~ Cor?s ~F

SilJin2';l oO s ~..:! ia'·(a~ t;-;a t~.~ ~;.;.; ica:l: h·i~ ~ucces-:;I.1lly dem,:tfl:'t:-a.t,?·j
::n3.t t;-;~y ·~...1":.~ 1~:'II:I:t:n : ,- .:~~~··.i~I:1::'Jin3 ;;,t·~,,:·;j,:~b;C? a.lter:-ta.~i··/~.



The appl ica~t has also,p~o~o5ed a detai lad mitisati~n plln to
r 02 p I a. c e i (I S J; !", i I d t i fEU. ji Ij h ~ c. it;, t \/ 1 : IJ=5 • F :J t ~. e tOO rn (I r· ~, t ~I e
cu~u!ativ~ aspects of the f:ood control irr~rovements along the New
River Y~re addressed much earl ier in the 1976 Final Environmental

-- Inpa:t 5ta~em~~t prepared for the New River and Phoenix City
str;=.rn.; ;:rl:I,j~ct I Thei-:-f,:'t'e, t~le (:,:orps i:lf Erl8 i n:';'l'- b; I i Cove; that I~e

haV2 siven full Q.illj dt.:.e Ci)iISidera.tiorl t-:, CI::.i1[n~jits f":-':lf:I t~l; U.S.
Environment~1 Protection Asency and di5asree with their objections
and inte~d to issu? a p~rmit for the proposed activity.

b. E'lalu3.i;i.:,fj .)f CN;l~.l iance f,Jit~1 ~,::;4(b)(:) guide: ine':;
(r-estrictiQns, en discharae, 40 CFR 230.10), CA chec~~ in a btoc~~

d;~Gtid by an ast2risk i~~i:~t2~ '~~:a~ t~8 ~roj;:t d09s not comply
:.-) i ~ :-, :~ ;-. e :3 u t d =i i ne 5 • }

~' -. -
I .= ~

',I_._....-

',I

--"-'-
't.
;'i '_'

:;.) r::;":ed on the di :·:U:si·)ii iii !I ~~, ar-e th2i-: :;"/3,1 la.b Ie '!

pr1cticable a~tern~tiv~5 having l~s5 adverse impact ~n the
aquatic ecosystem and without other si3nific~nt adverse
Enyi~onm;ntal c~n~~q~incs5 th~t do not ir:vo;v; dischargas
i r, t ;) II !,J a. -: E r- s 1:1 i t ~; E Ufl i t ~ (j S tat ·2 S 11 I) r- at 1:1 ~h ~ r ; I) C:.. t i ':1 ns
~;thin these waters?

b ) ~; a. ~ ed Q n .!..L ;.;., ;;" t ri ; ~I t- I) j e:: tis· i {. a. s ~l e.: i ;. I ;, qua tic
slta and is not ~~~;r-d~pindent, hS5 tn~ appl icant clearly
lj?monstra~ed t~~t thare are no practic~bie a:te~·~~tive

'; ;:;'?'; ava i I abl::>?

-,Co, vioiate st~te ~ater qual ity standards

y?S

'] - .:.:-

, !

".i'4 1•1

V
1\

"'.j .....'

the Act)

c} j~opardlza en~an3are~ or threatenEd sp~:ia~ cr their
critical habitat

d) vio:~te sta~d~1-d5 Sit by the D~partma~t 0; CJmme~ce

~o protact marina s~~~~ua:·ies

?) E~a:u1tion ot the i~?or~ation in II C and D abov~

indicat~s that ~ha propos~d dischargg mat?r~a! m~a~s

t2~~ins exclusion crit~'ii for the fol lowins raasc~(s).

bil S.? d ':1 it t ~I eGo':' I)v e i'l f I) r· r~ ~ t i ::i ii, t;: e r;1 a. t et- i i ! i s
;·~t ~ C~~t-iar ~r c~~~~min~nts

. -'".
-..;.



( }(}{ } the I eve 1~- .:. t C (I '-1 ~ ;. i"~ i r; a't: ion "" ( e :. u:' ~. t =. nt i a: I y
~ i mi : ::. tOO ;. ~ t ''"i .: =:>~ t j- :s. c :: ; ~) i: and dis p _:1 ; ;. I .; j t;:. a. nd the
d i ": c h a. r- :3 2 i -~ n I:' ": 1 i k 2 ~ Y t·) t- E S U : t i iJ I~ =S toO ~ d:.. til) iJ I) f t ~i e
dispi):al ':ite a,!-j.j ~lI)lluta.;"it; wi II fll)'t ~ie t~"?.nsp')rted to

- -las; contam~n~~E~ at-eas

accaptab:e c~nstraints are ava~ !~bI8 and will be
implama~t;d to r~duce cont~mination to acca?tab:e
:;~.:e;s ~it~;n the disposa: sita and ~1,··1Ye~t

contami~a~t; f~·orn beins t~a~sport~d b~yond the
:~.) UIi d Co ;". i 2 s· (I i t ~I e dis p ':. ":. :-~ ~ s i ·t?

s~3ni;ic~~t d~8ra"j~t~0n

~ ~:·I~· ~ C t E· t I:' :

~~ i I ~ -:: ;"1 e IJ is,: tl !l r:3 e C i:; :-, t rib;J t e t 1)

of" 1I:...Jc.:~r-= (IT t:18 C.S.l! -:;~lt-!)U3~i ad\,'er-:.l'?

\J
! .~

Y-~ i'.~ ;:1

:i, ;<
y e .; i....~ I:'

.. ~.I
!'\

" ~- j';(1r -

a. ) ~l ~:i;'::':-: h;:.. ~ t h I) r INelf .:. ~-;;, ~ :-1.10
• (t '.! Sh PI:. i : ~ -: i I:: Ii CI f

::i\..i fI i c i ;, :... ; I~ a. t ? ~- S \..l ~t pI; ; ;, f ~ -;:-:, sh=I r f' j .~ :•• , IN i I d t i f = a.ti d
"Pe cia I a·~ u a. tic s i ;:: E =?

c) d~vsrsity, product~vity a~d s~~bi I ity of the aqua~lc

2 C I) S "/ ":. t eii', sue ~I ~ S t :-1 e I ::1 S S (I ~ f i S ~I I:! r :,J ill: l i f 2

1~abit~t, or· 10:$ (~ t~; c~p~city of y~tlai~~ to
~$;~mi ja~e nu~r~a~~3: ;~r~~y ~~t2r or r~d~ce ~ave

,/ ......"'~

'.'-_...._,-

".r\ recreational, aesthetic and economic values?

4)· Actions to minimizE po~ant~al advers2 ~mp~cts

(miti~ation). Wi I I al: ~??rv~riat2 and p~~ctica.b:e steps
(40 CFR 23.70-77) be ~ak?n to m~nimize t~i potantiai
~dY2rSe impacts 0; '~he d~~c~a~3e on t~e ~~~~t~c ecosystem'?

·1 • T ;"i at t ~I ;? pat- ~"i\ itte~ .~ :-1 ;, 1 t C ':1 mp : Y i.J! t~, a ~ 1
rEqu;r~m~nts ~~d ~ond~tion~ ~n t~~ li~t;( c'? ;~a~~ u~~Er

~uat ity certjfic~t~on ~~~~.~ t~e Arizona ~ep~rtma~t of
~~v:~~~m~n~a, Q~~I ity Sin~ t~ ~h~ perm~tt;? O~ June 26,
1989. A I:o~y of this :at~;r ~i a~~a~~~1 ~~ th:s parmit.

~. That the permittai ~h~l 1 coo~a;nat~ with ~h~ C0rps
1:11 En3i •• aer-s t.) rn~k:i ~:2rt~in :~"Ia.~ a.'-iY I)f :;:--,e cl)~'~rnit:nents,

environ~&n~al, recreational, or oth~rwis2 (e.5. open ~;ac!)

m~i~i? ~I'I t!",e (:1:1:-·;'5 I)-f EnS;:-I~ar"s in ·tl",e ar:\/jr"(ln~.,?n·tal

.~ ':. ;: l...l:.~ ~ n t ~ ~ i I) n P,:: r t :-l\} ~.: ~ i.y :::: ~ . / ~.. ~ i. t~ F='~:,) e t i : C' ~ t y S:; r e ? i:l S

P:·~(·.~:~~ I,.;I::U: d "il~I~~ ':,:. ="I.~\:;~"'-':'=; ./ ;i':~I:.tt2'''~' :f' t .. -:;y ,:·f i.::h.::
:::(.rpc: ,:.; E.... ~ina.::t·s C;:'~I!rni ;::~=" ... ;= 1. ...? :i.dV::(3.::.y iir~.ac~;?.; t:·t2



perm:tt?~ would ~a r2qu~re~ t) provid~ ~ppropri~tE

c ':1 if;p-: :'": :. Go t ; I) n •

c • Th do t t ~l epa ;";n itt? ? =~i a.! I p;- (, v i d? fun oj ins f c, ;- r- epa i r-
and r?~lac?m2nt of t~e irrigation-system at Robbins Butte
Wi Idl if~ Area"managed by Arizona and Fish DapartMent.
Costs 0; this work js aitimatad at a;pro>:imately $45,0~~~;

I~,:ti la~"s ~'ith the pet·mitt2l? 1:1;:'1 isated tl:l pr",)vide Cot le~st

$~5,000 b~t not more t~a~ $52,000 for the repair and
r~pJ~cEment work.

d. T~at the p2rmitt22 shal; develop a 32 acre
m~t~Slt~on S~t2 at the conflu~nce of the Asua Fria River
a~d Si la River accGr'di~sto ~he mitisation pl~n in A~pendi}:

I: Q~ t~e Alternati\/e I~vestisat~on for the New River Flood
Cc:ntt"oJ Project prE~ared for the ?ermitt~2 in May of 1989.

1) T~le ;-eiativ? e;·:t!?i'"i:; ,:.f t~le putol ic and pr-ivate need ":'1" the
pr~pc,s~d ~0t·k •.• A flood cGntroJ manaS2ffi~nt p!a~ was requir;d in
the r2~:h 0; ~aw Qiver ;r·,)m Of Jva Avenue to Bet~~ny Home Road
by the ~;~ R~ver and P~oenix City Streams project. The Corps
of E~8~n~E~E reviaw of ~itarna'~ives cut~in~~aJ in 1?76 with a
F~nal Enviro~mgntal Impact S~at~mEnt for New River ~ Pho~nix

City Str2~ffis. Flood control prctection on t~is reach of t~2

N;~ R~v;~ ~a3 dal~sat2d to ~~ricopa County Floc;d Control
Dist~ict. In 1976 'lowase ~a5am~nts on the N~w River from
0; iv? Av~nu~ to the Asua Fria River confluence was t~e ffi2thod
a3re~d upon to provide for the necessary flood control
protection. Since the original decisions 13 years aso Maricopa
County Flood Control has had a chance to reevaluate their
p,;. 5 i t i ':' iI i rl I j Sh t 0 f cur- r- en t c.;, ri,j i t i .;, r. sand f 0:0 U illj t ri a t a
chan~e: iz~tion ~Iternative ~c~;d be a muc~ more ef'ectiv3 way
Q; rne~tin5 thair flood contra: t-e;ponsibi I ities. Cons~qu~nt:y,

t~EY a~pl ~ad for a Section 4~J4 ~ermit ~~r the prcposed
c~an~&; ~:~t!on because it W~~ an ac~ivity t~it .wou:d d~;char8e

dr =dsed ':' r f i i: !ii;' t c~· ; :.. t a.;i!~ i t w~ S iI C t. :: ~ ~J i e.'Ne.j f' (l~.
?nVi~O~ffiental compl iance undir the anv_iron~~nta: ra~ii~ ~:o:?~~
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pi ... ·:t:.'?·:;;;!:-n and l..;:)t.:i j i;;:i: ;n:·l...l!·-'? t~;.; ::'''i~:t:i..~ed e;·:!s·c:r;l:~ :):~

....... =J ? !; ? t: ; (:1 ~. il'j l ..::: ': ~ \ 7' = "l:' 1U? S \oJ i t~: (; ~..l t f :...,: j.e t i~f ~ t'" d ~;,3 ;.- do·: ~. t i .) ,-I •

F :.1 r t ~i :: j'" m.) r e, .~ ~I e ri ::i j: - S ~,>:e :..l C t Ur :j, l G.: ~.= r ~i .:. t ~ v .? I.;..! ':1 :.l ! 11 n!) t Pr I:' h i tl i ·t
1;1~:"'(/ a..:ti'liti~: t:-:=.: 1::::jld ftlrth;~'" ;:=S~"';,,·:=- th~ v-a:·l.le ':If t~Jis

ar1~ ;or wi Id; ~~a. T\e riowage ea;;'~~11~; wou!d t,e manased
3(.:211 for f:G~:d c~-~t:G' a~d a; Ions a~ an activity d~~ n0t
i~terf2re with ;I00d ~:ows i,t would ~(t b2 sub~ect to 0~ha~

t";Et··i~ti:)~5. Th~~ef~~·51 activitiE~ ~u~h as ve8et~ti0n

ci2arln3 would be p2~mitted.

h=...··/;; ;:'ij :~';e pl:bi i,: ::'i';d pt-ivate us;-: :l:. 'n=hich thE a.rea. is
sujt2~ ... The cManses in th~s reach G; :~a Ne~ River ~~u:d be
:~~~..~~~~~t. 7~; pr·)~~:t ~.::u;,j p~ov~~~ f;o~d pr~t~~tio~ ar;j a
si::;.~; i : i ::?j Chard"j; ~ t'""l:lr f; (tC;lj ~'1e;I::=- :.=. ~ ;.rj·~ a..: tl'lE ~ta.:jij~(·d

; ~... I:, ..; =- :; f' I ':":' d • T~t? J ':. 'i:: (.: t ~I ~ c~ =S~ ... a j ?: !.oJ i I (~ I i f e h~ t. i t ~ t ;. I I:: it :3
t h ; j,J.;!,..: F: j v ~ r'" f r- (! mOl i \/:~ .Av en u e t i:1 E: =:; han y ~ Cl ni e RI:: a. d In' (; t.:: d :. ~
p Eo re ;.1 ::. ii -= ;1 t: • F' : a. ii t =. ;-..~ ',It,; ~ d: i r ~ '/:' i L..: : 1i:' =t 1.,J .:; tl I d b~ mit! S;. ted
i~r G~f-s~te. Th? pr0pos!d activity ~o~ld also ~ncr~~se th9
I ~ ~~ ~ ~ ! ~; ,:1 ;:1 .:; (I f =.. p ;, r :;;.: l ;( l t =- : y 1. 5 =:1 u ~;'", = i:-i!: ~ S Q ; as ric Ll t t :..It... a. :
I~~;d b~~~J Je\'e:o;aj io~ resijent~ai ~r c~mrnErcial U3?5 ~y

bgi~8 ~~sovad rro~ t~; ;ta~ja~d pr-oj~ct f:Godp:~in.

~. Findins of No Si9n~;icant Impact (FO~2:) (23 CFR P~r~ 225).
Havi!'i8 reVi8!..Jed the ir::'\t;. .... :Ja.~ji:.n prl:,vil:~'~ ~;'t' ~~i: a~.plica!'"lt, a.ll
i~ta~~~t~~ parties ~nd our a~5e5smant of envirQ~mental ~mpacts

CI:; Ii t ~ i if ': .:1 i ra pa. r t I! 3 " t -: his d,) c un,en t, I f' i nd t hat t his pet·mit
a.-::ti'HI '.... ; i: n i: d; ha.ve a. siSilificant ir.1p:'lct 'HI t~j? qua.I ity (,f t~le

human ~~yironm~n~. T~~r~ior~1 an Enviro~~a~~al Impact State~l~nt

wi not b~ required.

: :·np Ii'? S
. ... ~

'N I ;" II

(>~~<) T:~;!? di~c~~a.rs~ ~:.mpli!?s l..Jit:-t ~~,~ S!.lid:lir,Es, !,,·Ji·;;h the
i it;: l u=~ ':1 r! ,) ; t ~"': -= .;. ;, ~I .....:. Pr'" j a. t o? a,-iI d ~i i·... ;, ~ t ~ C::i":. : e c .:1 nd , t i ':i j, ~ 1i -: -: ad
in ~II.3.2.~.4 to minimi:e pol luti~n ~r ~c~·~rse ~f;~c;s tG the
;'rf:':'=~,1 ~-:f:I·=Y·3 t~~::.

. .
\I" .

Th:~re ;~ ~ prac~icable aJ~E~~a~ive to ~he propo~el:j

d;~~h1~ge t~at ~o~l~ have les; ~~ver;e eFfec~ on the
·1 :~ U ,i. tic 9 : .:. j ./; ;: ~ii ;"1 .j ":: i"'l a. t a ~ .~ : ..... -~ ;., t : '.! '= .j ") e 5 r, i) t t, a.v P: :•.~ ;'"; e r'"
: : 8 ~'I ; ~ . .:;,~;~; .~ .~ '.: ;. f'" E £: er:'iii· !) r: r.1 ~ ... ": ~; I:: t; : =.~ Pl'? il C=3 •
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i il ~ ~I r I:I~.•:. S; Ij C i '~'::-i:;'( 8~ ''''; i : I r- ~.~ t1 j ~ ins is iI i fic;;.r: t
de~raijati0n of ~~e ~~u~:j~ ecosystem under 40 CFR
2~~:[) .1~Ej( tl) (I i'- (c).

The di"sc:-la.r3e Ijf:'·E~· n;)c-include all appt",:.p~ia.te a-nd
practicable measures to minimize potential harm to the
ai~uatic ~c0;yst2m, n~ffiely•••

Tr12t"2 is n,:,f; '~:~ffici'=ilt inf(ln~<lti(lr; to:, ma~,:e a
r·e~son~~~e jud3~rne~t a~ to whether the proposed discharse
wi i t comply with t~e guidei in~s.

c. Pu~l ic inter2st de~2rmin~tiQn: I find that iS5uance of a
D;~·~rt~~~~ o~ t~e Arrny p;r~;t (:J~tn special cond~tio~s), ~~

pr·~=i:t·i:led by regu);,ti1:Ii'i; plJti'i=..~.ed in :3:;: CFR Part'; 32!.2i to :~;:~:O, a.ijlj

1°"..




