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SECTION  I

GRAND PRAIRIE AREA DEMONSTRATION PROJECT
ARKANSAS 

HABITAT EVALUATION SYSTEM ANALYSIS

The Habitat Evaluation System (HES), U. S. Army Corps of Engineers (1980), was utilized
to determine existing habitat quality, project future habitat quality, quantify future with-project
impacts, and calculate mitigation requirements.  The HES is based on the fundamental assumption
that the diversity and abundance of animal populations are determined by basic abiotic and biotic
factors that can be readily quantified.  The HES field data collection methodology is based on rating
key abiotic and biotic factors of habitat types on a scale of 0 to 1, with 1 representing the maximum
value; these habitat ratings are called habitat quality index (HQI) scores.

In order to calculate HQI scores for each significant habitat type, habitat evaluations were
conducted at potential impact sites (30 terrestrial plots) by an interagency team comprised of
biologists from the Corps of Engineers, Arkansas Game and Fish Commission, U. S. Fish and
Wildlife Service, and the Natural Resources Conservation Service.  Plot sizes were as prescribed in
the standard HES methodology.  HQI scores for all evaluation plots are presented in Table 1.  A
description of the various habitat types is as follows:

Bottomland Hardwood Forest - This palustrine wetland (i.e., wetland dominated by trees,
shrubs, persistent emergents, emergent mosses, or lichens) is a broad-leaved deciduous forest that
is temporarily or seasonally flooded. These forests of the study area are comprised of various
bottomland hardwood associations (excluding baldcypress and tupelo) and total approximately
15,860 acres.

Forested Swamp - This palustrine forest is found on semipermanently and permanently
flooded sites within the project area.  It is comprised of broad-leaved deciduous and/or needle-leaved
deciduous trees.  Baldcypress, water tupelo, swamp tupelo and black willow are dominant tree
species.  Presently, forested swamps occupy approximately 4,071 acres.  Note - Although this forest
is often considered a bottomland hardwood forest type; it was placed into this separate wetland
habitat category because of its tolerance of wetter site conditions.

Scrub/Shrub Swamp - this palustrine wetland is dominated by woody vegetation less than
20 feet tall and occurs on sites that are temporarily, seasonally, semipermanently, and permanently
flooded and sites that are intermittently exposed.  These areas are comprised of true shrubs, young
trees, and shrubs or trees that are small or stunted because of environmental conditions.  Most of
these wetlands are dominated by buttonbush and/or black willow.  Approximately 6,987 acres of
scrub/shrub swamp exist in the project area.
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Marsh - This category includes both lacustrine and palustrine wetlands.  Lacustrine marsh
consists of littoral aquatic beds that are semipermanently or permanently flooded and dominated by
rooted vascular plants (e.g., pondweeds, water lilies, etc.).  Aquatic beds are dominated by plants that
grow primarily on or below the water surface.  The palustrine marsh consists of aquatic beds that are
located on semipermanently and permanently flooded sites and wetlands that are dominated by
persistent emergent vegetation (e.g., cattail, sedges, loosestrife).  The project area contains
approximately 1,370 acres of marsh.

Dead Timber - This category represents areas of dead and dying bottomland hardwood forest.
 This habitat type is found on sites that have undergone hydrologic changes such as inundation by
beaver ponds and impoundments for irrigation purposes.  Dead timber exists on sites that are
intermittently exposed and semipermanently and permanently flooded.  There are only approximately
99 acres of dead timber within the project area.

Upland Hardwood Forest - This hardwood habitat was included in the habitat evaluation
because of the unique nature of this resource.  Upland forest cover types are oak and oak-hickory
associations.  Common tree species found within these woodlands include post oak, white oak,
southern red oak, northern red oak, water oak, shagbark hickory, mockernut hickory, and bitternut
hickory.  The project area contains approximately 14,940 acres of upland hardwood forest.     

                                                           TABLE 1

                             Habitat Quality Index Values For Terrestrial Wildlife  

          Habitat Type                                Plot Number                          HQI Value

                UHF                                              1a                                        0.76
                UHF                                              1b                                        0.92
                UHF                                              1c                                        0.96
                UHF                                              3a                                        0.72
                BLH                                              3b                                        0.78
                  FS                                               4                                          0.68
                BLH                                              5                                          0.79
                UHF                                              6                                          0.87
                UHF                                              7                                          0.80
                BLH                                              8                                          0.77
                 FS                                                9                                          0.71
                 FS                                               10                                         0.72    
                UHF                                             16                                         0.60
                UHF                                             17                                         0.84
                BLH                                             18                                         0.97
                BLH                                             19                                         0.83
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                BLH                                             20                                         0.74
                BLH                                             21                                         0.78
                  M                                               22                                         0.50
                 S/S                                              23                                         0.71
                BLH                                             26                                         0.76
                BLH                                             27                                         0.82
                 FS                                               28                                         0.69
                BLH                                             29a                                       0.73
                BLH                                             29b                                       0.79
                  M                                               30                                         0.54
                 S/S                                              35a                                       0.84
                 BLH                                            35b                                       0.80
                 BLH                                            36                                         0.82
                 UHF                                            38                                         0.73

NOTES:   UHF = Upland Hardwood Forest
BLH = Bottomland Hardwood Forest
S/S   = Scrub/Shrub Swamp
FS    = Forested Swamp
M     = Marsh

Marsh habitats were evaluated using data forms for the Terrestrial Evaluation
of Lakes.

The above plot numbers are not necessarily sequential because plot locations
were selected and numbered in the office prior to the actual field work.  Then,
some plots were eliminated or relocated because land owners denied access
or because changes to canal and pipeline alignments were made during the
planning process.

 HQI scores for each habitat type and changes in habitat type quantity were projected over
the 50-year project life of the study for both future with- and without-project conditions.  A habitat
unit value (HUV) was then derived, as a product of the HQI and habitat type quantity, for each
habitat type for future with- and without-project conditions.  These HUVs were then annualized, and
annualized HUV comparisons were made between future with- and without-project conditions to
measure project-induced gains or losses in habitat quality.  Table 2 shows the existing and projected
habitat values that were used to quantify impacts and determine mitigation requirements.

                                             



TABLE 2
HES Analysis

Without Project With Project
Habitat Type Year Acres HQI HUV Acres HQI HUV
Upland    0 14,940 0.78 11,653.20 14,940 0.78 11,653.20
Hardwoods   10 14,940 0.78 11,653.20 14,816 0.78 11,556.48

  20 14,940 0.78 11,653.20 14,816 0.78 11,556.48
  30 14,940 0.78 11,653.20 14,816 0.78 11,556.48
  50 14,940 0.78 11,653.20 14,816 0.78 11,556.48

  __________   __________
Total HUV 582,660.00 Total HUV 578,307.60

Annualized HUV 11,653.20 Annualized HUV 11,566.15

Regenerating    0 0 0.00 0 0.00
Upland Hardwoods   10 0 0.00 65 0.34 22.10

  20 0 0.00 65 0.44 28.60
  30 0 0.00 65 0.56 36.40
  50 0 0.00 65 0.70 45.50

  __________   __________
Total HUV 0.00 Total HUV 1,508.00

Annualized HUV 0.00 Annualized HUV 30.16

Bottomland    0 15,860 0.80 12,688.00 15,860 0.80 12,688.00
Hardwoods   10 15,860 0.80 12,688.00 15,801 0.80 12,640.80

  20 15,860 0.80 12,688.00 15,801 0.80 12,640.80
  30 15,860 0.80 12,688.00 15,801 0.80 12,640.80
  50 15,860 0.80 12,688.00 15,801 0.80 12,640.80

  __________   __________
Total HUV 634,400.00 Total HUV 632,276.00

Annualized HUV 12,688.00 Annualized HUV 12,645.52

Regenerating    0 0 0.00 0 0.00
Bottomland   10 0 0.00 35 0.34 11.90
Hardwoods   20 0 0.00 35 0.44 15.40

  30 0 0.00 35 0.56 19.60
  50 0 0.00 35 0.70 24.50

  __________   __________
Total HUV 0.00 Total HUV 812.00

Annualized HUV 0.00 Annualized HUV 16.24

Forested    0 4,071 0.70 2,849.70 4,071 0.70 2,849.70
Swamp   10 4,071 0.70 2,849.70 4,059 0.70 2,841.30

  20 4,071 0.70 2,849.70 4,059 0.70 2,841.30
  30 4,071 0.70 2,849.70 4,059 0.70 2,841.30
  50 4,071 0.70 2,849.70 4,059 0.70 2,841.30

  __________   __________
Total HUV 142,485.00 Total HUV 142,107.00

Annualized HUV 2,849.70 Annualized HUV 2,842.14

Regenerating    0 0 0.00 0 0.00
Forested   10 0 0.00 5 0.29 1.45
Swamp   20 0 0.00 5 0.38 1.90

  30 0 0.00 5 0.48 2.40
  50 0 0.00 5 0.60 3.00

  __________   __________
Total HUV 0.00 Total HUV 99.50

Annualized HUV 0.00 Annualized HUV 1.99
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TABLE 2 (CONTD.)
HES Analysis

Scrub/Shrub    0 6,987 0.77 5,379.99 6,987 0.77 5,379.99
Swamp   10 6,987 0.77 5,379.99 6,940 0.77 5,343.80

  20 6,987 0.77 5,379.99 6,940 0.77 5,343.80
  30 6,987 0.77 5,379.99 6,940 0.77 5,343.80
  50 6,987 0.77 5,379.99 6,940 0.77 5,343.80

  __________   __________
Total HUV 268,999.50 Total HUV 267,370.95

Annualized HUV 5,379.99 Annualized HUV 5,347.42

Regenerating    0 0 0.00 0 0.00
Scrub/Shrub   10 0 0.00 17 0.33 5.61
Swamp   20 0 0.00 17 0.42 7.14

  30 0 0.00 17 0.54 9.18
  50 0 0.00 17 0.67 11.39

  __________   __________
Total HUV 0.00 Total HUV 379.10

Annualized HUV 0.00 Annualized HUV 7.58

Marsh    0 1,370 0.52 712.40 1,370 0.52 712.40
  10 1,370 0.52 712.40 1,367 0.52 710.84
  20 1,370 0.52 712.40 1,367 0.52 710.84
  30 1,370 0.52 712.40 1,367 0.52 710.84
  50 1,370 0.52 712.40 1,367 0.52 710.84

  __________   __________
Total HUV 35,620.00 Total HUV 35,549.80

Annualized HUV 712.40 Annualized HUV 711.00

Regenerating    0 0 0.00 0 0.00
Hardwoods On   10 0 0.00 28 0.34 9.52
Spoil (Weirs)   20 0 0.00 28 0.40 11.20

  30 0 0.00 28 0.44 12.32
  50 0 0.00 28 0.50 14.00

  __________   __________
Total HUV 0.00 Total HUV 532.00

Annualized HUV 0.00 Annualized HUV 10.64

Agricultural    0 254,406 254,406
Land   10 254,406 241,762

  20 254,406 241,762
  30 254,406 241,762
  50 254,406 241,762

Ag. Land Lost To 12,683
Project Features

Habitat Lost To 95
Project Features

TOTAL AHUV 33,283.29 33,178.84

TOTAL AHUV LOST WETLANDS AHUV LOST UPLAND AHUV LOST
104.45 58.20 46.25
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SECTION II

GRAND PRAIRIE AREA DEMONSTRATION PROJECT

MITIGATION AND ENVIRONMENTAL FEATURES

II-01.  MITIGATION AND ENVIRONMENTAL FEATURES
                                                                                                        

This plan describes the mitigation features considered, the screening process, and the
mitigation needs associated with the proposed construction of an irrigation water import system.  In
addition to wetland losses, this plan also addresses construction impacts to upland hardwood forests.
 This plan specifically relates to activities associated with Section 401 Water Quality Certification.

This plan does not address potential impacts resulting from the construction of on-farm
project features (i.e., irrigation reservoirs, water distribution systems, tailwater recovery systems) or
subsequent compensatory mitigation.  Individual farmers would be required to obtain Section
404(b)(1) permits for any on-farm features constructed in wetlands.  The Natural Resources
Conservation Service estimates that approximately 200 acres of farmed wetlands would be lost to
the construction of on-farm features.  Approximately 200 acres of farmed wetlands or prior
converted farmland would be acquired and planted in bottomland hardwoods to mitigate this impact.
 It is important to note that these are only estimates of the on-farm impacts and compensatory
mitigation.  The actual impacts and required mitigation would be determined as each on-farm plan
is completed.  The project sponsor would acquire mitigation land for on-farm wetland losses in
manageable tracts.  Mitigation land acquisition would proceed at the same rate as construction of on-
farm features.

II-02.   AUTHORITIES/RESPONSIBILITIES

Pursuant to Section 401 of the Federal Water Pollution Control Act, the Memphis District,
U. S. Army Corps of Engineers, will apply for state water quality certification with the Arkansas
Department of Water Pollution Control and Ecology to construct the water import and delivery
systems.  It is assumed that all on-farm water distributions systems, conservation features, and
reservoirs would be constructed on non-wetland agricultural lands; in order to construct an on-farm
 project feature in a wetland, a farmer would have to apply for and obtain an individual Section 404
permit from the Corps of Engineers and state water quality certification.  The White River Regional
Irrigation Water Distribution District (local sponsor) has the authority and capability to furnish
mitigation lands for the project recommended in the general reevaluation report (GRR) and in
accordance with the terms and conditions of the project cooperation agreement (PCA). All
construction would be performed by contracted labor and equipment.  Contracts would be
administered and inspected by the Corps of Engineers.  After project completion, the White River
Regional Irrigation Water Distribution District would hold or transfer this property in conformance
with the terms of this plan.
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II-03.  PROJECT DESCRIPTION

     Depletion of the alluvial aquifer in eastern Arkansas, due to extensive agricultural water use,
prompted the U. S. House of Representatives, Committee on Public Works and Transportation, to
adopt a resolution in September 1982 authorizing the Memphis District, Corps of Engineers, to
examine the feasibility of agricultural water supply and conservation improvements in the region.
The Water Resources Development Act of 1996 reauthorized the Grand Prairie - Bayou Meto
Project. The Grand Prairie - Bayou Meto Project was previously authorized by the Flood Control Act
of 1950 and deauthorized in 1989 pursuant to Section 1001(b) of WRDA 1986.

     The Grand Prairie study area encompasses 362,662 acres and includes significant portions
of Prairie and Arkansas Counties and small portions of Monroe and Lonoke Counties.  The primary
purpose of the reevaluation study is to develop a plan that provides supplemental agricultural water,
agricultural water conservation, and groundwater preservation.  The selected plan consists of a major
pump station and an elaborate water distribution system which utilizes existing channels, new canals,
pipelines, and numerous associated hydraulic structures to transfer surface water from the White
River to the project area.  Water conservation measures, groundwater management strategies, retrofit
of existing farm irrigation systems, and new on-farm storage reservoirs are integral parts of the plan.

II-04.  RESTORATION FEATURES

     Existing resources and project features would be intertwined for environmental mitigation
and restoration purposes.  Mitigation includes impact avoidance, impact minimization, impact
rectification, impact reduction or elimination, and impact compensation (ER 1105-2-100, 1989).
 Restoration consists of measures undertaken to return existing fish and wildlife habitat resources
to a natural condition (EC 1105-2-206, 1994).  The study area includes a region that once contained
a vast tallgrass prairie, upland hardwood forests, and an interconnected waterway system comprised
of meandering streams and bottomland hardwood forests and forested swamps.  This region 
annually winters large numbers of migratory waterfowl.  Major environmental project features would
partially restore native prairie vegetation, stream fisheries, and provide waterfowl habitat within the
study area.
 

Prairie Restoration -  Since the project area is within a region which historically contained
a vast tallgrass prairie, a major environmental project feature would be an attempt to restore native
prairie.  A unique opportunity exists to establish native prairie vegetation within the rights-of-way
of proposed irrigation canals.  The proposed canals and levees would permanently take land out of
crop production regardless of the rights-of-way management.  Since the associated equipment berms
represent only a very narrow strip of land to be taken out of production for the sole purpose of prairie
restoration, restoration within the berm boundaries places no excessive burden on area farmers. 
Approximately 184 miles of new canals are being proposed for construction.  A restoration plan to
establish prairie on canal levees and associated  10-foot berms, located landward of each levee, is
currently being developed.  The  levees and berms would comprise an area totaling approximately
3,000 acres, affording an opportunity to increase substantially the amount of tallgrass prairie within
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the project area.  Moreover, establishment of prairie along the canal system could serve to
“vegetatively” connect many of the existing prairie remnants.  Grassland restoration along these
narrow strips would, therefore, provide movement “corridors” for many grassland wildlife species.
 

Waterfowl Habitat - Approximately 17,400 acres of harvested grain fields are currently being
flooded for waterfowl each winter in the project area.  Under the auspices of the North American
Waterfowl Management Plan, a component of the Grand Prairie Area Demonstration Project is being
developed to flood additional cropland acreage for waterfowl.  Flooding additional cropland for
waterfowl foraging habitat has been identified as critical in meeting the habitat requirements of
waterfowl in Arkansas (Yaich 1990) as well as the entire Lower Mississippi Valley (Loesch et. al.
1994).  The selected plan involves the annual flooding of approximately 38,529 acres of harvested
and rolled rice fields from 1 October until 28 February of each year.

Weirs and Additional Water in Receiving Streams - Approximately 120 weirs would be
constructed in existing channels and streams at various locations throughout the project area.  The
primary purpose of these weirs is to impound water for irrigation pumping.  However, these weirs
with their associated upstream pools and tailwater areas would also significantly improve fishery
habitat.  Aquatic habitat benefits derived from stream weirs includes provision of structure, increased
dissolved oxygen content, food concentration, and depth and current variation.  Fish sampling
surveys conducted during the summer of 1996 within the study area indicated that existing weirs
provided habitat for fishes that were rare or sporadic in occurrence.  In fact, white bass and spotted
sunfish were found only around existing weirs, and golden topminnow and bantam sunfish were
substantially more abundant at weirs than in other reaches (see Appendix C, Section V).

Weirs are usually made of concrete, riprap, or a combination of both and placed in a river or
tributary to raise upstream water levels or maintain minimum pool elevations.  Therefore, these
structures can prevent upstream and downstream movement of fishes.  The ability to make spawning
runs is crucial to the maintenance of some fish populations (Schnick et al. 1981).  However,
dominant taxa of the Delta tributaries are not large, migratory species, but rather small habitat
generalists that exhibit only localized movement.  Localized movement of fishes within the study
area streams may not be totally prevented since predicted maximum water depths are one to four feet
over the crest elevation of proposed weirs (see Appendix C, Section V).   

 Extremely low flows occur within most project area streams during the summer because of
channelization and withdrawals for irrigation.  Therefore, additional water that is being pumped from
the White River would obviously improve the habitat quality for fish, especially during the spring
and summer months.  In fact, the gain in habitat units (HUs) for the receiving streams and existing
canals totaled 4,328 HUs per month.  However, it is important to note that these streams contain very
tolerant species that are only remotely similar to the parent fauna of the White River (see Appendix
C, Section V).  Therefore, fishery improvement in the receiving streams does not constitute in-kind
mitigation.  However, this feature does provide stream restoration.
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II-05.  MITIGATION FEATURES

     A mitigation feature  is best described as an “on - site” established fish and wildlife resources
management procedure, activity, or technique that is designed to offset construction and/or
associated impacts (ER 1105-2-100).  Numerous mitigation features that would partially offset
terrestrial and aquatic losses have been incorporated into the project design.  The following two
features exemplify efforts to reduce impacts.

1.  Environmental review of canal/pipeline alignment identified several opportunities to
relocate these items into road right-of-ways or open land to minimize habitat losses.

2. Pipeline clearing limits in woodlands were reduced from 50 feet to 25 feet.

II-06.  PROJECT IMPACTS

Impacts to bottomland hardwoods, forested swamp, scrub/shrub, and marsh categories are
grouped here in a single wetlands category.  Impacts associated with the selected alternative also
include losses to  upland hardwood habitat; impacts to upland hardwood forest would be mitigated
in-kind because of major reductions in this forest type over historic conditions.  Habitat losses are
also identified as being permanent or temporary.  All impacts associated with pipeline construction
are considered to be temporary and all impacts associated with canal construction are considered to
be permanent.  A detailed explanation of habitat unit values, acreage impacted, and loss calculations
is found in Appendix C, Section I, Habitat Evaluation System Analysis.  Permanent and temporary
impacts due to project construction are summarized as follows:

                                                 Canals and Pipelines

        Upland Hardwoods Permanently Impacted by Canals:            54 acres
        Upland Hardwoods Temporarily Impacted by Pipelines:        55 acres
                                                                                             Total: 124 acres

        Wetlands Permanently Impacted by Canals:                            40 acres
        Wetlands Temporarily Impacted:                                             26 acres
                                                                                              Total:  66 acres
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                                               Water Retention Weirs

         Upland Hardwoods Permanently Impacted:                              5 acres
         Upland Hardwoods Temporarily Impacted:                            10 acres
                                                                                               Total: 15 acres

         Wetlands Permanently Impacted:                                            24 acres
         Wetlands Temporarily Impacted:                                            31 acres
                                                                                              Total:  55 acres

In summary, approximately 59 acres of upland hardwoods and 64 acres of wetlands would
be permanently impacted.  Approximately 65 acres of upland hardwoods and 57 acres of wetlands
would be cleared but replanted or allowed to regenerate following construction.  The acreage shown
for temporary weir impacts includes construction of access roads.

 II-07.  MITIGATION NEEDS
                       

Mitigation needs for terrestrial habitat losses were calculated using the data generated in the
Habitat Evaluation System (HES) analysis.  Habitat Quality Index (HQI) values for the various cover
types identified during the habitat evaluation process were applied to the acres of uplands and
wetlands permanently and temporarily impacted.  Losses, in terms of Annualized Habitat Unit
Values (AHUVs) were then tabulated in the HES table found in Appendix C, Section I.

Project impacts to 123 acres of wetlands (64 acres permanent and 59 acres temporary) would
result in the loss of 58.20 AHUVs.  Project impacts to 139 acres of upland hardwoods (59 acres
permanent and 65 acres temporary) would cause the loss of 46.25 AHUVs.  The total AHUV loss
is 104.45.  However, compensatory mitigation would have to specifically offset the loss of 58.2
wetland AHUV’s and 46.25 upland hardwood AHUV’s.

II-08.  MITIGATION ALTERNATIVES CONSIDERED

     A wide range of mitigation alternatives were considered for mitigating the unavoidable
wildlife habitat losses associated with project construction. The categories of habitat losses
considered in the formulation of mitigation alternatives were upland hardwoods, bottomland
hardwoods, and other wetlands.  Some alternatives mitigate more than one category of loss. The
Habitat Evaluation System (HES) was used to quantify losses and consequently establish the need
for, the amount, and type of mitigation.

     Bottomland hardwood and upland hardwood impacts would be the most significant in terms
of AHUV’s lost.  It was determined that upland hardwood losses in the Wattensaw Wildlife
Management Area and at other sites would be mitigated in-kind because of their uniqueness to this
geographic region.  Alternatives considered for mitigation of bottomland hardwood and upland
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hardwood losses were: (1) preservation easements to maintain buffer strips along the newly
constructed canals, (2) fee title land acquisition within the study area, and (3) development of public
land within the study area.

Buffer Strips -  Since canal construction would be done from both sides, a 10-foot wide
equipment berm would be required on each side of the canal levees.  The easements to be obtained
for project construction would specify that the right-of-way not be used for agricultural purposes.
 Therefore, berm and disposal areas not needed for maintenance operations would be allowed to
revegetate by natural succession.  These berm and spoil strips would provide a continuous tract of
 hardwoods contiguous to the new canals for their entire length.  These wooded strips would help
retain the stability of the channel and filter non-point drainage. The continuous woodland strips
would also connect large forested tracts within the study area thereby providing wildlife travel
corridors.

Fee Title Land Acquisition and Reforestation Within the Study Area - This alternative would
provide one or more contiguous blocks of land that would be managed for public use.  Wetland and
upland habitat losses would be mitigated with the reforestation of cleared land acquisitions.  Prior
converted farmland and farmed wetlands would be targeted for wetlands restoration sites; it may be
necessary to restore hydrology to all or some of the wetlands mitigation sites.  Upland mitigation
sites would be reforested in selected upland hardwood tree species, and wetlands mitigation sites
would be planted in selected bottomland hardwood species.  These sites would be managed to
provide public use and sustained habitat for game and non-game species.

Development of Public Lands Within the Study Area - Publicly owned land within the study
area includes the White River National Wildlife Refuge, Cache River National Wildlife Refuge, and
Wattensaw Wildlife Management Area which is owned and managed by the Arkansas Game and
Fish Commission.  Intensive management of these areas was considered as a potential means for
partial mitigation of habitat losses.  Management measures such as intensified forest management,
planting upland and bottomland hardwoods on the appropriate open lands, food plots, green tree
reservoirs, and moist soil units were considered.

II-09.  SCREENING OF MITIGATION ALTERNATIVES

The mitigation alternatives described in the preceding paragraphs were evaluated as to their
ability to offset the fish and wildlife habitat losses that would result from the construction of the
entire import system.  Table 1 shows the mitigation alternatives considered, identifies those deleted
and those considered in detail, and states the reason for deletion or further consideration.  Fee
acquisition and subsequent reforestation of privately owned land within the study area was  the only
alternative retained for further analysis.  The paragraphs that follow provide a more detailed
description of the process for screening mitigation alternatives.
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                                                                     TABLE 1

SCREENING OF MITIGATION ALTERNATIVES

        Alternative           Delete          Retain                                  Reason

Buffer Strips                    X                                   Contributes to water quality, fishery, wildlife
                                                                               corridors, and channel stability. Mitigation for  
                                                                                 bottomland hardwoods would be extremely
                                                                              limited because levees would be constructed     
                                                                                 along much of the right-of-way thereby creat-
                                                                               ing “upland” sites. This alternative does not      
                                                                                provide a large, manageable, contiguous block
                                                                                  of land. Also, the best use of the acquired      
                                                                                    right-of-way is for the previously described 
                                                                                       prairie restoration. This prairie restoration
                                                                              would also contribute to water quality in the
                                                                              adjacent channels. Use of can rights-of way for 
                                                                                prairie restoration reforestation is also preferred
                                                                                 by the project sponsor.

Reforestation of Fee                               X             Provides mitigation in manageable units for
Title Land Within                                                  upland hardwoods, bottomland hardwoods,
the Study Area                                                       and other wetlands. Fee acquisition and            
                                                                                      subsequent reforestation of privately owned
land                                                                                 within the study area would provide a net 
                                                                                        increase in lands  that are available for public
                                                                                     utilization.  
          
Development of Public    X        Within the Wattensaw WMA, even extremely
Lands Within the        intensive management would not produce the
Study Area        needed management credits. There is hardly any
                                                                               cleared bottomland available for bottomland     
                                                                                 hardwood restoration. Each refuge also contains
                                                                                 only a limited amount of prior-converted and/or
                                                                                farmed wetland remaining that has not be        
                                                                                  restored to bottomland hardwoods. Also, since
                                                                                     most of the refuge lands are typical
bottomlands,                                                                                     sites would not be available for
upland hardwood                                                                                 restoration. Moreover,
restoration of existing                                                                                    federal or state property
would not provide a net                                                                                  increase in public land.
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II-10.  COST EFFECTIVE ANALYSIS OF REFORESTATION TECHNIQUES

The cost effectiveness approach was developed to provide a means of examining the costs
associated with various methods of habitat restoration and the associated outputs.  The thrust of
previous analytical methods focused primarily on project costs due, in part, to the absence of an
adequate econometric means to estimate the project benefits for environmental outputs in pecuniary
terms.  The analytical processes involved in these cost analyses are:  (1) cost effectiveness analysis
to insure the least cost solution is identified for each possible level of environmental output and (2)
identification of considerations and needs other than reforestation costs.  Four planting methods for
reforesting mitigation sites were evaluated.

The resulting benefits and costs associated with reforestation of mitigation lands were used
in a cost effectiveness analysis to evaluate  various reforestation alternatives in terms of costs per
annualized habitat unit value (AHUV).  It was assumed that the tree growth rates of regenerating
bottomland and upland hardwood forests would be similar; therefore, the same average habitat
quality index (HQI) values were used for both upland hardwood and bottomland hardwood sites.
 Also, the planting costs for both hardwood types would be the same.   Numerous planting options
that included various treatments such as fertilizer, site preparation, etc., were considered but the
selection was narrowed down to the four methods described below.

Acorns, Aerial Seeding - Site would be disced prior to planting.  Acorns would be planted
by aerial direct seeding at 10 pounds per acre.  This method results in fair to poor survival
rates. Planting cost is approximately $70.00 per acre.

Acorns, Tractor Plant - Site would be disced prior to planting.  Acorns would be planted with
a tractor and mechanical planter at a rate of 440 acorns per acre.  This method results in fair
to poor survival rates.  Planting cost is approximately $75.00 per acre.

Seedlings, Tractor Plant - Site would be disced prior to planting.  One-year old seedlings
would be planted with a tractor and planting machine at a rate of  440 seedlings per acre. 
This method results in excellent survival rates.  Planting cost would be approximately
$140.00 per acre. 

Seedlings, Hand Plant - Site would be disced prior to planting.  One-year old seedlings would
be planted by hand at a rate of  440 seedlings per acre.  This method results in excellent
survival rates.  Planting cost would be approximately $180.00 per acre.

In order to determine the mitigation acreage necessary to offset wetland and upland
hardwood forest AHUV losses under each reforestation alternative, the following formula was used:
 mitigation acreage required = AHUVs lost divided by the management potential of each alternative.

The management potential (MP) was calculated for each planting alternative.  The formula
for calculating the MP is as follows:  MP = annualized HQI of land with management minus the
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annualized HQI of land without management.  “Land without management” is cleared agricultural
 land, and “land with management” is land that has been reforested.  The annualized HQI for cleared
land within the study area was determined to be 0.25.  The annualized HQI of the managed land
would vary with the reforestation technique employed.  It was assumed that the growth rates and
annualized HQI values of regenerating upland and bottomland hardwoods would be the same.  Also,
 planting costs for both hardwood types would be the same.

The planting cost per acre varies by alternative as presented above.  These cost estimates are
based on cost figures of actual planting operations on state and federal lands within the Lower
Mississippi Valley. The cost per acre includes labor, equipment, and seedlings and/or acorns. The
acquisition cost per acre of cleared land was estimated to be $1,104.93.  Table 2 displays the required
mitigation acreage, planting costs, land costs, and total cost per AHUV for each of the four
reforestation alternatives.
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TABLE 2
COMPARATIVE PLANTING ALTERNATIVE COSTS

Average HQI Acres Required

Alternative With
Mgmt.

W/out
Mgmt.

MP Bottomland
Hdwds.

Upland
Hdwds.

Total Planting
Costs

Total Land
Costs

Total Cost/
AHUV

Acorns,
Aerial
Seeding

0.41 0.25 0.1
6

364 289 $45,710 $721,519 $7,345.42

Acorns,
Tractor
Plant

0.43 0.25 0.1
8

323 257 $43,500 $640,859 $6,552.02

Seedlings,
Tractor
Plant

0.49 0.25 0.2
4

243 193 $61,040 $481,749 $5,196.64

Seedlings,
Hand Plant

0.49 0.25 0.2
4

243 193 $78,480 $481,749 $5,363.61
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II-11.  SELECTED ALTERNATIVE

It was determined through the cost effective analysis that the mechanical planting of
seedlings is the most cost effective ($5,196.64/AHUV) method for reforesting mitigation sites. 
However, this alternative was not selected as the preferred alternative.  The hand planting of
seedlings was selected as the preferred planting alternative.  Although the hand planting of seedlings
is not quite as economical ($5,363.61/AHUV) as planting by mechanical means, hand planting was
selected because of the need to randomly distribute seedlings to achieve a more “natural”
appearance.  Reforestation with a tractor and planter is restricted to the placement of seedlings in
rows.

Approximately 243 acres of prior converted wetland or farmed wetland would be acquired
to replace wetland AHUV losses and approximately 193 acres of cleared upland property would be
purchased to replace the upland hardwood AHUV losses.  These bottomland and upland sites would
be planted in bottomland and upland hardwood species, respectively.  Bottomland hardwood
mitigation for the forested swamp, scrub/shrub, and the marsh wetland types does not represent true
“in kind” mitigation.  However, the AHUV losses within the other wetland categories is quite small;
and reforestation of bottomland hardwoods maximizes AHUV gains.  Moreover, state and federal
resource agencies prefer bottomland hardwood restoration to mitigate the losses in all wetland
categories.  Many of the tracts to be considered for acquisition would most likely contain cleared
wetland restoration sites (i.e., prior converted farmland, farmed wetlands), cleared uplands, and
portions that are forested.  Tracts would likely be purchased that contain a variety of soils, hydrology,
and cover types since efforts would be made to purchase land from “willing sellers” and also to
acquire large contiguous tracts of land.  This means that the acreage of prior converted cropland and
farmed wetlands, cleared uplands, and woodland must be tabulated and tracked as prospective sites
are identified and screened.

A detailed planting scheme cannot be prepared until site selection is imminent.  However,
the following tentative planting recommendations are submitted and may be amended for site
specific conditions at a later date.  Mitigation tracts would be planted in a variety of bottomland or
upland hardwoods to offset upland and wetland losses.  Both bottomland and upland mitigation sites
would be comprised of cleared agricultural land, and all planting areas would be disced prior to
planting.  Discing temporarily controls weed competition, reduces rodent cover, facilitates planting
and inspection, and stimulates early successional growth of grasses and forbs that are desirable to
a variety of wildlife species.  The tree planting contract would require a 66% survival rate one year
after planting.  All trees would be hand planted on 10-foot centers (440 seedlings per acre) with
random distribution (not in rows) in order to insure a natural appearance. Also, seedlings would be
planted as a mixture of different species.  All seedlings would be planted as soon as possible after
the mitigation property is acquired, depending on weather conditions and planting season.  Seedlings
would be planted by contract personnel after approval of a site plan and acquisition of the property.
 A minimum of four tree species would be planted at each site and no single species shall exceed
30% of the total trees planted on each site.  The tree planting contractor shall select four different
species from the following lists.
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                    Upland Hardwood Sites                            Bottomland Hardwood Sites

                      Post oak                                                      Nuttall oak
                      Southern red oak                                        Overcup oak
                      White oak                                                   Cherrybark oak
                      Shagbark hickory                                       Baldcypress
                      Black cherry                                               Green Ash
                      Black Walnut                                             Bitter pecan
                      Scarlet oak                                                  Pin oak
                      Shingle oak                                                 Water oak

 II-12.  SITE  SELECTION PROCESS

Mitigation of project induced wetland and upland habitat losses would be provided by the
project sponsor.  Mitigation site selection would be conducted by an interagency team comprised of
representatives of the Corps of Engineers, U. S. Fish and Wildlife Service, Natural Resources
Conservation Service  (NRCS), Arkansas Game and Fish Commission, Arkansas Department of 
Pollution Control and Ecology, Arkansas Natural Heritage Commission, and the White River
Regional Irrigation Water Distribution District (project sponsor).  Site selection criteria would
include land classifications such as prior converted farmland or farmed wetland, soils, hydrology,
proximity to other resources, tract size, and “willing sellers.”  Top priority would be given to those
tracts that meet criteria selected by the interagency team and adjoin an existing state management
area, federal refuge and/or similar land unit.  Also, every effort would be made to acquire  large, 
contiguous, “manageable” tracts as opposed to small isolated units.  One of the first steps in the
selection process would be to meet with the NRCS district conservationists to identify prior
converted and farmed wetland units within the Grand Prairie study area.  After potential sites have
been identified on maps and/or aerial photographs; the mitigation team would visit each site and
evaluate it’s potential based upon the selection criteria.

II-13.  MITIGATION SITE PLAN

Since preliminary acquisition agreements have not been reached, a detailed mitigation plan
cannot be prepared at this time.  However, a detailed site plan that describes access, acreage, soils,
hydrology, and vegetation would be prepared and submitted to the Arkansas Department of  Water
Pollution Control and Ecology and other cooperating agencies as soon as mitigation lands have been
identified and a preliminary acquisition agreement has been made.  The wetland site plan would be
developed in accordance with mitigation guidance found in the multi-agency draft publication
Arkansas Wetland Conservation Plan.  The detailed mitigation plan would also include descriptions
of any “improvements” such as plantings and/or hydrologic modifications if needed.
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II-14.   MANAGEMENT
      The selected mitigation tracts would be acquired in fee title by the project sponsor, the White
River Regional Irrigation Water Distribution District.  These tracts would be managed to provide
public use and sustained habitat for game and non-game species.

II-15.  MONITORING

Tree plantings would be monitored twice a year for one year to assess survival rates.
Plantings would be considered successful if equal to or exceeding 66 % survival.  If survival rates
fall below 66%, additional plantings would be made to replace the dead stems.  In addition, those
sites that may require hydrologic modifications would be inspected annually so as to insure that
wetland conditions are being maintained.



SECTION III

WATER QUALITY













































































































































































































SECTION IV

SECTION 404(b)(1)



SECTION IV

  GRAND PRAIRIE AREA DEMONSTRATION PROJECT
ARKANSAS

SECTION 404 (b) 1 EVALUATION REPORT

I. PROJECT DESCRIPTION

a. Location. The Grand Prairie project area is located in southeast Arkansas and includes
significant portions of  Prairie and Arkansas counties and small portions of Monroe and Lonoke
counties. The project area is adjacent to the White River, extending generally southward from the
vicinity of Interstate Highway 40  to DeWitt, Arkansas, at the southeast corner of the study area.
Stuttgart, Arkansas, is the major community within the project area. The project area is shown in
Plates 1 and 2 of the General Reevaluation  Report. The area is comprised of various wetland types,
unique upland hardwood bluffs at the north, traditional delta farmland, and historic prairie sites.

b. General Description. The primary purpose of the project is to provide supplemental
agricultural water (irrigation), agricultural water conservation, and groundwater preservation. The
project includes construction of a major pump station on the west bank of the White  River at
DeValls Bluff, Arkansas, and an elaborate water distribution system which utilizes existing channels,
new canals, and pipelines to provide inter-basin transfer of surface water from the White River to
the water-depleted project area.  One hundred twenty weirs would be built in existing streams, and
numerous other hydraulic structures (e.g., gated check structures, wasteways, culverts, siphons,
turnouts) would be constructed in association with the water delivery system.  Descriptions and plate
drawings of the various hydraulic structures are contained in Volume 3, Appendix B, Section I -
Hydraulics & Hydrology.  Water conservation measures, groundwater management strategies,
retrofit of existing farm irrigation systems, and new on-farm storage reservoirs are also integral parts
of this project.  It is important to note that this Section 404 evaluation applies only to the major
import system.  In order for a farmer to construct an on-farm project feature in a wetland, the farmer
would have to apply for and obtain an individual Section 404(b)(1) permit. 

c. Authority and Purpose.  Depletion of the alluvial aquifer in eastern Arkansas, due to
extensive agricultural water use, prompted the U. S. House of Representatives, Committee on Public
Works and Transportation, to adopt a resolution in September 1982 authorizing the  Memphis
District, U. S. Army Corps of Engineers, to examine the feasibility of agricultural water supply and
conservation improvements in the region. The Water Resources Development Act (WRDA) of 1996
reauthorized the Grand Prairie - Bayou Meto Project.  The Grand Prairie - Bayou Meto Project was
previously authorized by the Flood Control Act of 1950 and deauthorized in 1989 pursuant to
Section 1001(b) of WRDA 1986.

d. General Description of Dredged and Fill Material.  Earthen material would be excavated
during canal, pipeline, weir, inlet channel, and pump station construction.  Excavated material from
canal construction would be deposited along both sides of many canal sections to form levees. 
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Material excavated in preparation for pump station construction and from inlet channel construction
would be placed adjacent to and surrounding the pump station.  Material excavated from pipeline
construction would be spread back over the pipelines.  Minimal excavation would be performed at
each weir site in order to smooth out humps and depressions in the channel; this excavation is
necessary to provide a uniform thickness of riprap.  Fill for the weirs, turnouts, wasteways, siphons,
check structures, and transition would consist of limestone riprap and filter gravel brought in from
quarries.  In addition, semi-compacted earth fill and gravel would  be deposited in order to construct
an access road to the pump station; and limestone riprap would be placed at the mouth of the pump
station inlet channel for scour protection.

(1) Texture of Material.  The excavated material would be comprised mainly of loam,
silt and clay with clay being dominate in some areas.  Most all of the soils of the uplands, delta,
prairie, and wetland sites would be comprised of clays.  Throughout the entire Grand Prairie terrace,
a  layer of loess covers thick deposits of clays and silty clays.  About 57 percent of the area consists
of level to moderately sloping, loamy soils that formed in thick beds of loess.  About 43 percent
consists of level, nearly level, or gently undulating, loamy and clayey soils that formed in alluvium.
The soils of the area are moderate to high in nutrients.  Canals and pipelines excavated through the
Crowley soils at the northern portion of the project area would encounter a mixture of silt loam, silty
clay, and clay.  Limestone riprap and filter gravel would comprise the construction material for
wasteways, weirs, turnouts, siphons, check structures, a transition, and inlet channel protection. 
Semi-compacted earth fill and gravel would constitute the materials deposited to construct the pump
station access road.

(2) Quantity of Material.  It is estimated that 314,410 tons of filter gravel and
limestone riprap, 1,066 cubic yards of gabions, and 42,400 cubic yards of earth fill and gravel would
be deposited in wetlands and waters of the U.S.  A breakdown of the fill quantities for various
project items is  presented in Table 1.
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Table 1

               WASTEWAYS, gabions                                                        1,066 cu yd

               PUMP STATION ACCESS ROAD, earth fill & gravel      42,400 cu yd

   PUMP STATION INLET CHANNEL, riprap                      11,800 tons

               WEIRS, riprap & filter gravel                                             291,730 tons

               INVERTED SIPHONS, riprap & filter gravel                        5,735 tons

               TURNOUTS, riprap & filter gravel                                        4,461 tons

               CHECK STRUCTURES, riprap & filter gravel                        579 tons

               TRANSITIONS, riprap & filter gravel                                      105 tons

It is estimated that approximately 15,549,880 cubic yards of earthen material would be
excavated for the pumping station, the pumping station inlet channel, pipelines and canals. 
However, only 705,786 cubic yards of this excavated material would be placed in wetlands.  A
breakdown of excavation quantities is shown in Table 2.

Table 2

                 PUMPING STATION                                                         105,000 cu yd

                 INLET CHANNEL                                                             501,880 cu yd

                 CANALS and PIPELINES                                             14,943,000 cu yd
                                                                                            Total:    15,549,880 cu yd

(3) Source of Material.  Earthen material would be excavated during  canal, inlet
channel, pump station, and pipeline construction.  Riprap, gravel, and earth fill would be hauled in
from nearby quarries and borrow pits.  Gabions would be fabricated from wire and crushed
limestone.

e. Description of Proposed Discharge Sites. 

(1) Location.  Excavated material would be deposited along both sides of the newly
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constructed canals and graded and shaped into levees wherever topography and channel depth dictate
a need for levees.  Material excavated for pump station and inlet channel construction would be
deposited in an area adjacent to and surrounding the pump station.  Excess material from pipeline
construction would be placed as cover material then spread or landscaped.  Riprap and filter gravel
would be placed in the bottom of channels and along banks at wasteways, weirs,  inverted siphons,
turnouts, check structures, a transition, and at the mouth of the pump station inlet channel.  In
addition, rock gabions would be used to fortify wasteways at six different sites.  Earth fill and gravel
would be placed in a farmed wetland in order to build an access road to the pump station.

(2) Size.  The smallest areas practical would be utilized for deposition sites. 
Construction of the project would result in the loss of approximately 128 acres of wetlands.  In
addition, it is estimated that 57 acres of wetlands would be temporarily impacted by vegetative
clearing; these wetlands would be allowed to regenerate following project construction.  Of the 128
acres permanently lost, approximately 50 acres would be lost as a result of fill material deposition.

(3) Type of Site.  Riprap and filter gravel would be placed in channel bottoms and
along the banks at  inverted siphons, turnouts, weirs, check structures, one transition site, and the
mouth of the pumping station inlet channel.  In addition, gabions would be installed for scour
protection at six wasteways.  Earthen material would be deposited on agricultural lands and naturally
vegetated areas  (e.g., bottomland hardwoods, marsh).

(4) Type of Habitat.  Approximately 24 acres of bottomland hardwoods, 7 acres of
 forested swamp, 30 acres of scrub/shrub swamp, and 3 acres of marsh would be lost to project
construction; 50% (32 acres) of these losses would be directly attributable to fill deposition.  In
addition, approximately 64 acres of farmed wetland would be lost as a result of the project; 18 acres
of farmed wetland would be lost due to the  placement of fill and excavated material.

(5) Timing and Duration of Discharge.  Project construction is assumed to begin
in 1999 and take about six years to complete. The canal and pipeline construction is assumed to
take place from 1999 to 2005. The pumping plant would be built from 1999 to 2003.

f.  Description of Disposal Method.  Excavated material would be handled by dragline or
excavator and augmented by conventional road construction equipment and deposited to form levees
along the canals.  Riprap would be deposited by dragline or excavator and dozer.  Construction in
“wet” areas, such as weir construction sites, may require the use of specialized equipment such as
an amphibious excavator.  

II. FACTUAL DETERMINATIONS.

a. Physical Substrate Determinations. 

(1) Substrate Elevation and Slope.  The study area lies in the alluvial plain of the
Mississippi River Embayment with elevations of all the wetland sites designated for use as
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disposal sites for excavated material being below elevation 200 feet NGVD which is also below
the ordinary high water level of each site.

The discharge areas in the wetlands along the constructed canals would be altered with
deposition.  Canal levees would range in height from 2 feet to 18 feet above the existing ground
surface.  Once pipelines are placed, they would be covered with the excavated material; any
excess material would be spread over the immediate area in order to minimize impacts to
existing topography.  There should not be any changes in depth, current pattern, water
fluctuations, or bottom contours and substrate elevations on any wetlands outside the disposal
areas.

Material excavated during pump station and inlet channel construction would be used to
raise the area adjacent to and surrounding the pump station to a general elevation of 190 feet
NGVD.

The placement of riprap at the inlet channel mouth, wasteways,  inverted siphons,
turnouts, check structures, and the transition site would not change the elevation or slope of any
existing streams.  Wetlands outside the deposition areas would not be altered by riprap in the
channels and along the banks.  Riprap weirs of varying heights would be constructed in existing
streams.

(2) Sediment Type.  Sediment is comprised primarily of sand, silt, loess, and
various clays.

(3) Dredged and Fill Material Movement.  There would be no foreseeable
movement of fill or excavated material.  The embankments would be seeded; and riprap would
be placed in order to protect the banks and channel bottoms at wasteways, inverted siphons,
turnouts, check structures, the transition site, and the inlet channel mouth.  Also, nine “check
structures” that would be placed in the new canals would help to prevent bottom and bank scour.

(4) Physical effects on Benthos.  Where deposition of riprap takes place in
existing streams, the physical destruction of the benthic community is expected. However, 
recolonization is expected to take place within one year.  Although riprap would cover some of
the existing benthic communities, it would provide future attachment and shelter sites for
existing organisms and new species which would invade this new habitat.

 (5) Other Effects.  Slight increases in water table elevations could indirectly affect
the substrate in the vicinity of new canals and receiving streams.

(6) Actions Taken to Minimize Impacts.  No excavated material would be placed
where it would disrupt the normal hydrologic regime.  The first layers of excavated material
would be covered with “cleaner” material from the deeper layers of excavation and would be
planted with a grass cover to reduce erosion and possible leaching of contaminants from the
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excavated material.

b. Water Circulation, Fluctuation, and Salinity Determination. 

(1) Water Quality.  Since water quality in the Grand Prairie is currently only fair
to poor, it is not expected that project deposition would alter the existing levels.  There would be
increased silt loads and turbidity, and a resuspension of pesticides with excavation and deposition
activities.  However, these levels should decrease markedly upon completion of work.  Also,
there should be an overall significant improvement in water quality in the channels and receiving
streams because of the periodic introduction of “fresh”, relatively clear water from the White
River.  In addition, the newly constructed canals would not be subjected to the typical rates of
sediment inflows that result from tillage up to top bank because of the levees and the vegetative
barrier provided by the prairie restoration project.  Further information is provided in Volume 9
Appendix C, Section III, Water Quality.  Section III contains a water quality report, EASTERN
ARKANSAS GROUND WATER QUALITY ASSESSMENT, prepared in 1997 by the Ground
Water Institute of the University of Memphis.  The following water quality data, assumptions,
and conclusions are taken from the above report.

(a) Salinity.  Not applicable.

(b) Water Chemistry.  The pH ranged from 7.0 to 8.0; therefore, pH falls
within the 6.5 to 9.0 range for freshwater life as stated in the EPA publication Quality Criteria
for Water and in the Arkansas Water Quality Standards.  The pH of these streams would not
significantly change when surface water from the White River is introduced into the system.  The
deposition of excavated and riprap materials would not have any effect on pH levels wherever
deposition occurs.

(c) Clarity.  Initial deposition of fill material would produce a relatively
short term increase in turbidity which should return to pre-construction levels of between 10 and
440 JTU.  The suspended material in the White River water is greater than the local surface water
of the study area; however, the suspended solids would probably settle in the initial transfer
canals and storage basins.

(d) Color.  No expected change.

(e) Odor.  No expected change.

(f) Taste.  No expected change.  The ditches and bayous are not currently
used as a municipal water supply, nor are they expected to be used as such.

(g) Dissolved Gas Levels.  Dissolved oxygen (DO) levels were generally
acceptable with a range of 5.5 to 11.0 mg/l, above the minimum acceptable level of 5.0 mg/l
established by the EPA.  Biochemical oxygen demand (BOD) ranged from less than 5.0 mg/l to
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30 mg/l.  BOD and DO levels of the system are expected to improve with the introduction of
White River water.  Furthermore, the presence of weirs and check dams and the pumping
agitation provided would tend to oxygenate the water.  Volume 9, Appendix C, Section III,
provides additional information.  The deposition of excavated material and riprap into wetlands
would not change DO or BOD levels in the streams.

(h) Nutrients.  Nitrate concentrations for the study area averaged 0.8 mg/l.
 No concentration limits have been specified for surface waters by either EPA or state authorities.
 Currently high levels of stream nutrients would not be exceeded with project deposition of riprap
and excavated material at the embankments or the areas where construction would occur.

(I) Eutrophication.  No expected change.

(j) Others as appropriate.  Although the water temperature of the White
River varies more than that of the receiving streams, temperatures would quickly equilibrate
during passage through the upper distribution canals.  The temperature of  the diverted surface
water should not exceed recommended EPA values.  Water temperatures of the streams would
not be affected by any type of discharge material.  Moreover, water temperatures for the entire
area are primarily affected by air temperature, solar radiation, and the degree of vegetative
shading along the watercourses.

(2) Current Patterns and Circulation.

(a) Current Patterns and Flow.  Deposition of excavated material in
embankments along the new canals would not disrupt any water currents or flow in the area
during normal or flood stage conditions.  Operation of the pump station would have minimal
effects on current patterns and stream flows at low and normal stages.  Material deposited in the
vicinity of the pump station would be contained within a specific area in order to prevent
significant impacts to overbank flows and current patterns of the White River.  Riprap would not
alter flows or current patterns where it is deposited for erosion.  There may be a localized
reduction in flow and development of eddy currents along the riprap-water interface as the water
flows over the riprap.  These reductions would not have a noticeable effect on the main stream
flow characteristics.  Weirs would have a pooling effect on the receiving streams.

(b) Velocity.  Operation of the pumping station would obviously create
velocities within the new canals and receiving streams.  However, overall velocities would be
dissipated by the weirs and check dams.  Velocity changes within the receiving streams would be
within acceptable limits.  Deposition of riprap and excavated material at other locations would
not affect velocities of the associated streams and ditches.

 (c) Stratification.  No stratification would occur in the receiving streams
beyond that which  may normally takes place under existing conditions.
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(d) Hydrologic Regime.  No change in overall hydrologic structure or
disruption of flow patterns is anticipated beyond those previously discussed.

(3) Normal Water Level Fluctuations.  The receiving streams have been
channelized and, generally, flows are extremely low during the summer months.  Additional
water from the White River and the pooling effect of the weirs would provide minimum summer
water levels that are substantially higher that existing summer levels.  Rainfall would also affect
water level fluctuations.  Since the pump station would operate on an “as needed” basis for
irrigation; the project would generally provide water level fluctuations between minimum pools
and bank full.

(4) Salinity Gradients.  Not applicable.   

(5) Actions Taken to Minimize Impacts.  The placement of excavated material
and riprap at all locations would be done during low water periods to avoid disruption of periodic
water inundation patterns and reduce the amounts of erosion back into the watercourse.

c. Suspended Particulate/Turbidity Determinations.

(1) Expected changes in Suspended Particulates and Turbidity Levels in Vicinity
of Disposal Sites.   No significant increase in suspended particulate levels or extended periods of
turbidity are expected with deposition of fill material.  Discharge activities would increase
turbidity at those sites but return to preconstruction levels of 10 to 440 JTUs.  Suspended and
dissolved solid levels are typical of streams in agricultural areas, ranging from 4.0 to 420.0 mg/l
for suspended solids and from 35.0 to 332.0 mg/l for dissolved solids.  These levels are not
hazardous to aquatic organisms.  Excavated material which is placed in embankments would be
deposited during drier months to reduce suspended solids and turbidity levels in the streams and
wetlands.  Seeding of the embankments would significantly reduce particulate runoff once the
grasses become established.

 (2) Effects on Chemical and Physical Properties of the Water Column.

(a) Light Penetration.   Deposition of excavated material and riprap would
produce a relatively ephemeral increase in turbidity during construction. This should return to
near existing levels after construction.

(b) Dissolved Oxygen.  Deposition of fill and excavated material into the
wetlands or the waterways would not adversely impact DO levels of streams.  In fact, the
accumulated effects of pumping activities and turbulence at the weir and check dam sites would
tend to oxygenate the water. 

(c) Toxic Metals and Organics.   When sediment is disturbed during
project construction, the possibility exists that some of the pesticide materials may be transferred
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to the water column (mobilization) either through resuspension of the sediment solids, disposal
of the interstitial water, or desorption from the resuspended solids.  Further information is
presented in Appendix C, Section III, Water Quality.

(d) Pathogens.  No increase in pathogenic levels is foreseen with project
implementation.

(e) Aesthetics.  Increase turbidity during deposition would have minor,
short-term impacts on the aesthetic value of existing channels.  Overall, the project would
increase the aesthetic value of most receiving streams by maintaining minimum pools year-
round.

(3) Effects on Biota.

(a) Primary Production.  Submerged vegetation is mainly confined to the
shoreline.  A minor setback in production would take place until revegetation transpires.  In
places where riprap is deposited, different species would invade the new niche but at a slower
rate.  Deposition of earthen material would bury plant communities in 50 acres of  wetlands;
primary production would be transformed to drier associations of plants at these deposition sites.

(b) Suspension/Filter Feeders.  Mussel populations are extremely limited
in the receiving streams.  However, any mussels present would be eliminated at the deposition
sites; these sites should slowly recolonize after construction.  Prior to construction of the pump
station inlet channel, mussels would be removed from the portion of the White River within the
construction impact zone and released in other areas of the river with suitable habit.  Riprap
deposited at the mouth of the inlet channel would provide future attachment sites for mussels.

(c) Sight Feeders.  Fish would be temporarily displaced during
construction of hydraulic structures within existing channels.  However, fish would become
reestablished in these areas following construction.  Riprap would provide new habitat and
slightly increase the fishery resource at those specific sites.

(4) Actions Taken to Minimize Impacts.  Water current or circulation patterns
would be slightly altered.  Deposition of fill and excavated material would take place during
periods of  low flow.  All pumping would be in accordance with the 1986 State Water Allocation
Plan.  All construction activities would comply with the Best Management Practices for
Construction Activities (BMPs).

d. Contaminant Determinations.  It is not expected that any significant amounts of
contaminants would be introduced, translocated or increased by pumping activities or the
discharge of gravel, riprap, and earthen material.
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e. Aquatic Ecosystem and Organism Determination.

(1) Plankton Effects.  Effects, if any, on plankton communities are expected to be
insignificant and of short duration.

(2) Benthos Effects.  The benthic community would be physically removed where
deposition takes place in water and excluded from the 50 acres of wetlands used for disposal. 
The arthropod community should reestablish itself in the streams to near existing numbers after a
year.  The deposition of riprap would physically cover the existing benthos in the existing
streams and ditches; but, over the life of the project, riprap would provide attachments and
sheltered sites for new species.  This should lead to a slight increase in diversity and numbers
within the immediate riprap areas.  Shellfish populations would take a good while to repopulate
the deposition sites.  However, no significant adverse effects should occur on adjacent shellfish
populations.

(3) Nekton Effects.  Deposition activities in the watercourses would disrupt
feeding and spawning habits of free-swimming organisms, but recolonization of the disrupted
areas would take place in a short time.  Riprapped sections of stream bank should attract a
slightly greater number of organisms due to the additional structure.

(4) Aquatic Food Web Effects.  Destruction of the primary plant and animal
producers would occur at deposition sites in the stream channels.  Thus, construction would
initially affect the flow of energy from primary producers to the higher aquatic trophic levels. 
Disposal in the 50 acres of wetlands would also destroy aquatic wildlife edge habitat, food
chains, and communities there.  Temporary losses would be somewhat offset in the streams with
the riprap areas providing new niches for different species.  Finally, vegetative cover on the
embankments and prairie establishment on canal levees would provide beneficial habitat and
increase food chains and community structures for associated upland species.

(5) Special Aquatic Sites Effects. 

(a) Sanctuaries and Refuges.  Deposition should not have significant
effects on aquatic resources within Wattensaw Wildlife Management Area, White River National
Wildlife Refuge, or Cache River National Wildlife Refuge.

(b) Wetlands.  Approximately 32  acres of bottomland hardwoods, forested
swamp, shrub/scrub swamp, and marsh would be lost within the project area as a direct result of
earthen material deposition.  This represents 0.1% of the naturally vegetated wetlands (28,387
acres) within the project area.  Also, approximately 18 acres of farmed wetland would be lost to
the deposition of fill and excavated material.  Earthen material deposition would raise the
substrate elevation, resulting in the establishment of plant species adapted to dryer site
conditions. The loss of these wetlands would be offset by land acquisition and subsequent
wetlands restoration.
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(c) Mud Flats.  Not applicable.

(d) Vegetated shallows.  Not applicable.

(e) Riffle Pool Complexes.  The flatness and the alluvial composition of
the land precludes the formation of riffle-pool areas.  Hence, there would not be any adverse
change in hydrologic movement with project implementation and deposition.  No permanent
adverse change in hydrologic movement would be expected with riprap deposition and pumping
activities.  The current would create a small riffling effect at the rock-water interface which
would be conducive for new benthic invertebrate species.

(6) Threatened and Endangered Species.  One endangered mussel species, pink
mucket pearly mussel (Lampsilis abrupta), is known to inhabit the study area reach of the White
River; and one endangered fish species, pallid sturgeon (Scaphirhynchus albus), could potentially
occur within the White River.  The bald eagle (Haliaeetus leucocephalus) is a threatened species
that utilizes the study area.  The project should have no adverse impacts on these species.

(7) Other Wildlife.  Weir construction would affect small areas that are used for
foraging, breeding, and spawning.  Discharge activities would temporarily inhibit movement of
animals in the affected channels and in the wetland areas adjacent to them.  These areas would be
reinvaded and return to near existing population levels.  The 50 wetland disposal acres would be
altered for use by wetland and aquatic species, but much of this acreage would provide habitat
for upland fauna.  It is not expected that there would be any long-term adverse impacts on either
resident or transient mammals, birds, fish, reptiles, or amphibians.

(8) Actions Taken to Minimize Impacts.  Project construction would coincide
with low water flows. Riprap and other fill material would be selectively placed so as to
minimize aquatic community disruption.  Clearing limits for pipeline construction would be
limited in width to 25 feet. 

f.  Proposed Disposal Site Determinations.

(1) Mixing Zone Determination.  The smallest practical dispersal zone would be
used for deposition in the streams as well as the smallest practicable tonnage of riprap.  Actual
calculations of the mixing zones in the receiving streams could not be made for several reasons. 
First, there are no gage records for normal low flows during the construction season.  Second, no
data are available for initial suspended sediment concentrations.  Third, the specific gravity of the
soil particles is not known.

(2) Determination of Compliance with Applicable Water Quality Standards. 
Water quality standards are discussed in further detail in Volume 9, Appendix C, Section III. 
The pesticides and heavy metals in introduced surface waters of the White River would not
degrade the water quality of the receiving streams.  Strict adherence and compliance with State of
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Arkansas water quality criteria would be maintained.

(3) Potential Effects on Human Use Characteristics. 

(a) Municipal and Private Water Supply.  Not applicable.

(b) Recreational and Commercial Fisheries.  No commercial fishing takes
place in the tributary streams.  Recreational fishing is minimal due to intermittent and sporadic
flow in most area streams.  While fish would leave the immediate vicinity during project
construction, no significant impacts would be expected to occur to fisheries as a result of
deposition of riprap and excavated material.  Fishery habitat would actually improve in the
receiving streams because of weirs and introduced flows.

(c) Water Related Recreation.  Fill and excavated material would not be
placed in or near recreational areas; therefore, deposition would not  hinder any recreational
activities.  Small game and big game hunting would eventually increase due to the acquisition
and reforestation of mitigation lands.

(d) Aesthetics.  The deposition on 50 acres of wetlands would temporarily
reduce the natural aesthetic values of the project area until the levees are revegetated with prairie
grasses and vegetation regenerates on pipeline construction sites.  Also, increased turbidity would
decrease the aesthetic value of the water during construction and maintenance activities.

(e) Parks, National Historic Monuments, National Seashores, Wilderness
Areas, Research Sites, and Similar Preserves.  The deposition of fill and excavated material
would not have significant impacts on Wattensaw State Wildlife Management Area, White River
National Wildlife Refuge, or Cache River National Wildlife Refuge.

g. Determination of Cumulative Effects on the Aquatic Ecosystem.  The disposal of fill
material into waters of the United States should have no adverse cumulative impacts on the
aquatic ecosystem.

h.  Determination of Secondary Effects on the Aquatic Ecosystem.  No adverse secondary
impacts to the aquatic ecosystem should occur as a result of depositing fill material into waters of
the United States.



IV-13

FINDING OF COMPLIANCE
FOR

GRAND PRAIRIE AREA DEMONSTRATION PROJECT
ARKANSAS

1.  No significant adaptations of the guidelines were made relative to this evaluation.

2.  Alternative disposal sites for excavated material were not evaluated because most excavated
material must be used for levee construction immediately adjacent to the new canals.  However,
excess dredged material not needed for levee construction would be hauled to alternative sites. 
Riprap fill material would be needed for weirs, inverted siphons, turnouts, check structures, a
transition, and scour protection at the mouth of the pump station inlet channel; no alternative
sites are practicable.

3.  The planned disposal of gravel, riprap, and earthen material would not violate any applicable
state water quality standards with the possible exception of turbidity.  All other standards would
be maintained during and following the placement of fill and riprap material.  Water quality
analyses in 1996 for project canals revealed that construction and operation of the import system
would be in full compliance of Section 307 of the Clean Water Act.

4.  The use of the selected disposal sites would not harm any threatened or endangered species or
their critical habitats.

5.  The proposed disposal of fill and excavated material would not result in significant adverse
effects on human health and welfare.

a. No disposal sites, fill sites or embankments would be located near municipal water
supply intakes.  None of the existing streams are used for municipal or private water supply.

b. Commercial fishing is non-existent in the receiving streams.  Sportfishing in most of
these streams is very limited and should improve with project construction and operation.

c. No significant impact is foreseen on plankton communities. 

d. Spawning and nursery areas for fish would be increased due to the new canals, check
dams, and weirs.

e. Shellfish are scarce in the receiving streams, and no significant impacts are anticipated.

f. Aquatic wildlife edge habitat, food chains, and community structure would be altered in
wetland disposal sites.  The drier land that would become available following deposition would
provide beneficial habitat and increase food chains and community structure for those associated
upland species.  Riprap areas would create additional habitat for various benthic
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macroinvertebrates.

g. There are no special aquatic sites within the project area that may be adversely
impacted.

6.  The life stages of aquatic life and other wildlife dependent on the aquatic ecosystem would be
affected.  Discharge activities would eliminate movement in relation to feeding, spawning,
breeding, and nursery areas of animals that utilize the existing channel embankment edge
habitats.  Discharge activities would temporarily inhibit movements of animals in the affected
channels and in the wetland areas adjacent to the channels.  However, many species of wildlife
would be able to use newly created upland sites.  Fishery habitat would improve as a result of
introduced flows, new aquatic acreage, check dams, and weirs.  Riprapped areas would also
provide new niches for aquatic invertebrates.

7.  There would be no adverse impacts on recreational and economic values with deposition of
fill and excavated material into wetlands.  The establishment of grasses on embankments and
revegetation of pipeline rights-of-way would offset degradation of aesthetic values.

8.  Appropriate steps to minimize potential impacts of the discharge on aquatic ecosystems
include the placement of fill and excavated material during periods of low flow and low rainfall,
and the seeding of the embankments to retard erosion.

9.  The proposed deposition of fill and excavated material complies with the Section 404(b)(1)
guidelines.



SECTION V

FISHERIES

































































































































SECTION VI.  COORDINATION

PART A.  FISH AND WILDLIFE





































































































































































































SECTION VI.  COORDINATION

PART B.  PRIME AND UNIQUE FARMLAND









SECTION VI.  COORDINATION

PART C.  PERTINENT CORRESPONDENCE

































































SECTION VII

HABITAT (WETLAND) MAPS





































SECTION VIII

CULTURAL RESOURCES

























SECTION IX

HAZARDOUS, TOXIC, AND
RADIOACTIVE WASTE
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