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IMPACT ANALYSIS 

 
The Habitat Evaluation Procedures (HEP), USFWS (1980), was used to evaluate impacts of the 
St. Johns Bayou Basin and New Madrid Floodway Project on terrestrial wildlife habitat. The 
HEP is an accounting system for quantifying and displaying availability index (HSI) models that 
quantitatively describe the habitat requirements of a species or group of species.  HSI models use 
measurements of appropriate variables to rate the habitat on a scale of zero (unsuitable) to 1.0 
(optimal).  Habitat units (HU) are the basic unit of HEP to measure project effects on fish and 
wildlife and are calculated by multiplying the evaluation species’ HSI and the acreage of 
available habitat at a given target year.  Changes in habitat quality (HSI) and quantity (i.e., 
acreages) are predicted for selected target years over the project’s period of analysis for future 
without-project and future with-project conditions.  Those values are then annualized over the 
period of analysis for the project providing average annual habitat units (AAHUs) for each of the 
modeled species.  The difference in AAHUs under future with-project conditions and versus 
future without-project conditions provides a quantitative measure of project impacts.  A decrease 
in AAHUs indicates the project will negatively affect the evaluation species; whereas, an 
increase in AAHUs indicates the project will benefit the evaluation species.  

 
A subgroup of the interagency team was utilized to guide the evaluation, monitor its progress, 
approve assumptions and intermediate results, and make changes in direction, if needed.  The 
subgroup, composed of biologists from USACE, USFWS, and MDC, selected eight HEP 
evaluation species to represent the terrestrial wildlife community utilizing three distinct habitat 
types in the project area:  bottomland hardwood habitat (i.e., large bottomland hardwood tracts), 
riparian ditchbank habitat, and marsh-scrub/shrub habitat.  The evaluation species for bottomland 
hardwood and riparian ditchbank habitats included the fox squirrel (Sciurus niger), barred owl 
(Stix varia), Carolina chickadee (Parus carolinensis), Pileated woodpecker (Dryocopus pileatus), 
and mink (Mustela vison).  The evaluation species used for marsh or scrub/shrub habitats 
included red-winged blackbird (Agelaius phoeniceus), great blue heron (Ardea herodias), and 
muskrat (Ondatra zibethicus).  Published HSI models were used for the fox squirrel (Allen, 
1982), barred owl (Allen, 1987), pileated woodpecker (Schroeder, 1983a), mink (Allen, 1986), 
red-winged blackbird (Short, 1985), great blue heron (Short and Cooper, 1985), and muskrat 
(Allen and Hoffman, 1984).  The model for the Carolina chickadee was previously developed by 
USFWS for projects in the region and was based on an existing model for the Black-Capped 
Chickadee (Parus atricapillus; Schroder, 1983b).  Each of the evaluation species represented a 
guild (i.e., a group of species utilizing a common environmental resource); thus, habitat changes 
to any one of the evaluation species would be reflected on all the species within that particular 
guild.  For example, the evaluation species: fox squirrel, barred owl, Carolina chickadee, pileated 
woodpecker, and mink, would also represent amphibians and reptiles normally associated with 
riparian ditchbank and bottomland hardwood habitats.  Likewise, the evaluation species: red-
winged blackbird, great blue heron, and mink, would also represent amphibians and reptiles 



normally associated with marsh or scrub/shrub habitats.  It is also important to note that 
additional hydrologic impacts associated with the proposed project are addressed with other 
habitat models discussed in the EIS (e.g., wetlands, waterfowl, shorebirds, and fisheries). 
  
Habitat variables were measured according to the eight selected HSI models on 12 bottomland 
hardwood forest plots, 12 riparian ditchbank plots, and 6 marsh scrub/shrub plots in the project 
area.  A map of the HEP plot locations is shown in Attachment 1.  Habitat variables measured for 
each habitat type are shown on the representative impact data sheets in Attachment 2.  Each plot 
was 0.2 acres in area.  A description of each habitat type is listed below: 

 
Riparian Ditchbank Habitat 
For this analysis, riparian ditchbank habitat was defined as those wooded lands 
immediately adjacent to the ditches within the project area.  Most of this habitat 
contained various stages of vegetative growth over existing spoil piles which 
ranged from approximately 3 to 15 feet in height.  The vegetative growth ranged 
from <5 years in age to > 25 years in age depending on the time since the 
previous cleanout.  Observations of this terrestrial wildlife habitat included a 
dominant overstory of sugarberry and silver  maple (~10-12 inches in diameter at 
breast height (dbh)) with a few larger (~18-24 in. dbh) cottonwoods and red oaks 
present.  Mean dbh of the overstory trees from all HEP plots was less than 16 
inches.  A dense understory was also observed in this habitat type.  All of the 
ditches adjacent to the riparian ditchbank habitats are considered perennial 
streams with surface water present 100% of the year; thus, the riverine version of 
the mink model was used for the impact anlaysis. 
 
Bottomland Hardwood Habitat 
For this analysis, bottomland hardwood habitat was defined as those contiguous 
bottomland hardwood tracts >1,000 acres in size.  Some ditches or other bodies of 
water may extend throughout these habitats, but the contiguous wooded lands 
extend much  larger distances from these bodies of water and generally contained 
more mature woods  than the riparian ditchbank habitats.  Observations of this 
terrestrial wildlife habitat included a dominant overstory of various oak and 
hickory species with a large number of sugarberry also observed.  Mean dbh of 
the overstory trees from all HEP plots was over 19 inches.  Understory was 
generally less dense than what was observed in the riparian ditchbank habitat.  
Percent of year with surface water present was calculated from the hydrologic 
period of record at each HEP plot location for the impact analysis.  The palustrine 
forested (>1,000 acres) version of the mink model was used for the impact 
analysis of bottomland hardwood habitat. 
 
Marsh or Scrub-Shrub Habitat 
For this analysis, marsh or scrub/shrub habitat consisted of either fallow fields 
(most likely enrolled in WRP/CRP program) or homogenous stands of either 
small willows or buttonbush.  Observations of the fallow fields included a 
dominant vegetation of cocklebur and Indian hemp.  Standing water was present 
in only a few of the plots located in fallow fields, and each appeared to be 



recently flooded (past ~1-2 weeks) from artificial hydrology.  Percent of year with 
surface water present was calculated from the hydrologic period of record at each 
HEP plot location for the impact analysis.  Aquatic macroinvertebrates observed 
in those plots with standing water included: crayfish, chironomids, 
backswimmers, water boatmen, predacious diving beetles, and mosquito larvae.  
No dragonfly larvae (odonata) were observed at any plot; thus, Condition B of the 
red-winged blackbird model was used for the impact analysis.  
 

Utilizing a Geographic Information System (GIS), estimates regarding the necessary 
project rights-of-ways were overlaid on the land cover shapefile.  Project rights-of-ways 
include all areas that will be necessary to conduct channel modifications (e.g., 
enlargement, vegetative clearing, etc.) as well as necessary disposal areas for enlargement 
reaches.  GIS was also used to determine the acreages of each cover type that falls within 
the proposed project right of way.  

 
HSI scores for the three habitat types and changes in habitat type quantity were projected over 
the 50-year project life for future with- and future without-project conditions for both St. Johns 
Bayou Basin and New Madrid Basin (see Attachment 3).  Assumptions made to future 
conditions are as follows: 

 
• HSI scores of the impact areas were assumed to be the same over the 50-year 

project life for the without-project scenario.  In reality, some of this riparian 
habitat would be cleared for maintenance purposes while other areas would 
continue to mature.  Additionally, some areas could be harvested for timber/pulp 
production in the future.  Due to the uncertainty of future actions, the HEP team 
used an unchanged overall condition in these impact areas for the without-project 
scenario. 

 
• For the with-project scenario, the HEP team used a conservative assumption of a 

complete loss of riparian habitat after construction throughout the period of 
analysis even though some of the losses to the wooded riparian hardwoods would 
be partially regained through the grass berm on the working side of the channel, 
and vegetative regeneration on the spoil piles.  These measures were not included 
in the HEP analysis due to the uncertainty of impacts associated with future 
maintenance. 

 
• Construction of the project would take up to five years to complete and be 

conducted at different phases.  Due to the uncertainty of how much construction 
would take place at years one and five, the HEP team assumed a complete loss of 
the riparian ditchbank habitat at both target years. 

 
• Although the existing 6.8 acres of forested area cleared for construction of the 

closure levee was previously cleared and replanted pursuant to the Court Order, 
the area of impact was assumed to have the same HSI value as the riparian 
ditchbank habitats in the St. Johns Bayou Basin. 

 



Authorized Project Alternative - St. Johns Bayou Improvements Only 
 
Alternative 2.1 consists of managing flood risks in the St. Johns Bayou Basin only.  The 
alternative consists of channel enlargement and drainage improvements along the lower 4.5 
miles of St. Johns Bayou, beginning at New Madrid, Missouri, continuing along the Birds Point 
New Madrid Setback Levee Ditch, and ending with 10.8 miles along St. James Ditch.  Selective 
clearing and snagging has already been completed along a 4.3-mile reach of the Setback Levee 
Ditch beginning at it confluence with St. James Ditch.  In addition, a 1,000-cfs pumping station 
will be constructed a few hundred feet east of the existing gravity outlet at the lower end of St. 
Johns Bayou. 
 
The lower 4.5 miles of St. Johns Bayou would be cleared and enlarged on both sides; bottom 
widths would be increased from approximately 80 feet to 200 feet.  Approximately 2,485,000 
cubic yards of material would be deposited along both banks creating a 220-foot wide 
embankment on each side.  Following construction, the embankments would be allowed to re-
vegetate naturally as part of a conservation easement. 
 
The lower 8.1 miles of the Birds Point New Madrid Setback Levee Ditch would be enlarged 
from approximately 40 feet to 50 feet.  The work would take place along the left descending 
bank and approximately 675,000 cubic yards of material would be placed in a 120-foot wide 
embankment located along the left descending bank.  The area would be allowed to re-vegetate 
naturally as part of a conservation easement. 
 
St. James Ditch would be enlarged along the left descending bank.  Bottom width along the 
lower 3.5 miles would be enlarged from 35 feet to 45 feet.  No changes to bottom width are 
anticipated along the remaining 7.8 miles of channel.  However, top width along the left 
descending bank would be widened to an 80-foot average.  Approximately 630,000 cubic yards 
of excavated material would be placed on a 100-foot wide embankment along the left descending 
bank.  The area would be allowed to re-vegetate naturally as part of a conservation easement. 
 
A 1,000 cfs pumping station would be constructed several hundred feet to the east of the existing 
gravity outlet structure on St. Johns Bayou.  The pumping station would discharge interior 
impounded runoff over the levee during high Mississippi River stages.  Pumping would 
commence when water in the sump area reached an elevation of 279.0 feet NGVD and would 
continue until the sump elevation dropped to 277.0 feet NGVD.  Gates would remain closed 
when river stages are greater than the sump elevation, thus preventing Mississippi River 
backwater flooding.  Gates would remain open when the sump elevation is greater than the 
Mississippi River elevation, thus allowing for drainage through the St. Johns Bayou gravity 
outlet structure.  During waterfowl season (1 December to 31 January) gates would be closed to 
impound interior runoff in the lower St. Johns Bayou Basin for the benefit of waterfowl.  
Impounded interior runoff would be managed to an elevation of 285.0 NGVD by gravity 
drainage (stop log structure) or by turning on pumps in the event of high Mississippi River 
stages.  Detailed descriptions of the alternatives including gate and pump management are 
discussed in the Alternatives Section of the EIS (Section 2.0). 
 



Approximately 673 acres of riparian ditchbank habitat would be impacted from the clearing and 
associated channel work in St. Johns Bayou, Setback Levee Ditch, and St. James Ditch for the 
Authorized Project Alternative resulting in a loss of 1,262.73 AAHUs in the St. Johns Bayou 
Basin (Table 1).   

 
 

Avoid and Minimize Project Alternative - St. Johns Bayou Improvements Only 
 
The lower 4.3 miles of St. Johns Bayou would be excavated from the right descending bank only 
and the bottom width would be decreased from 200 feet to 120 feet.  Excavated material would 
be placed in the project right of way along the right descending bank and would be allowed to 
revegetate naturally. Setback Levee Ditch would be enlarged from one side (left descending 
bank).  The Setback Levee runs parallel to Setback Levee Ditch along the left descending bank.  
Therefore, existing riparian vegetation that is located along the right descending back would be 
preserved.  Rights of way along St. James Ditch would be obtained along alternate sides to 
protect areas of riparian vegetation (i.e., spoil material would be placed into areas that are likely 
prior converted cropland as opposed to vegetated areas, where practical).  Detailed descriptions 
of the Avoid and Minimize Alternative including gate and pump management are discussed in 
the Alternatives Section of the EIS (Section 2.0). 
 
The Avoid and Minimize Project Alternative would impact approximately 409 acres of riparian 
ditchbank habitat from the from the clearing and associated channel work in St. Johns Bayou, 
Setback Levee Ditch, and St. James Ditch resulting in the loss of 765.65 AAHUs in the St. Johns 
Bayou Basin (Table 1).  
 
 
 
Table 1.  Average Annual Habitat Units Lost by the Authorized Project Alternative and the 
Avoid and Minimize Project Alternative due to construction in the St. Johns Bayou Basin 

 
Habitat Type Authorized Project 

Alternative 
Avoid and 

Minimize Project 
Alternative 

Riparian Ditchbank -1262.73 -765.65 
Bottomland Hardwood 

Forest 
0 0 

Marsh or Scrub/shrub 0 0 
Total -1262.73 -765.65 

 
 
Both Authorized Project Alternative and Avoid and Minimize Project Alternative – New Madrid 
Levee Closure Only 
 
Alternative 2.2 would close the 1,500-foot levee gap at the lower end of the New Madrid 
Floodway between setback levee mile 35 and 37.  The levee would be constructed of 
approximately 233,000 cubic yards of material, have a crown elevation of 317.0 feet NGVD, top 



width of 16 feet, base width of approximately 302 feet, and have side slopes of 4.5:1.  The 
footprint would be approximately 9 acres of which 6.8 acres were considered forested.  Four 10 
by 10-foot gated box culverts would be constructed in Mud Ditch to maintain drainage in the 
New Madrid Floodway.  Gates would be managed in a similar fashion as the existing St. Johns 
Bayou gravity outlet structure.  Gates would be closed when the river elevation is higher than the 
sump elevation.  Subsequently, gates would be opened when the sump elevation is greater than 
the river elevation. 
 
Closing the levee gap at the lower end of the New Madrid Floodway would reduce the 
conveyance for flood water passage when the floodway is operated.  Therefore, interior runoff 
would be impounded resulting in an increase to water elevation along portions of the Birds Point 
Setback Levee.  To maintain the authorized 3-foot freeboard above the project design flood, a 
14.1-mile section of the Setback Levee would require a grade raise to ensure flood protection in 
the St. Johns Bayou Basin at the authorized level of protection.  Setback Levee grade raises 
range from 0.1 feet to three feet (Average 1.28 feet) and would require 2.4 million cubic yards of 
material.  Material would be obtained from 387 acres of borrow pits that would be ecologically 
designed to benefit floodplain fisheries.  Detailed descriptions of the alternatives including gate 
and pump management are discussed in the Alternatives Section of the EIS (Section 2.0). 
 
Both the Authorized Project Alternative and the Avoid and Minimize Project Alternative would 
impact approximately 6.8 acres of riparian ditchbank habitat due to construction of the New 
Madrid Floodway levee closure resulting in a loss of 12.76 AAHUs in the New Madrid Basin 
(Table 2).   
 
 
Table 2.  Average Annual Habitat Units Lost by the Authorized Project Alternative and the 

Avoid and Minimize Project Alternative due to construction in the New Madrid Basin 
 

Habitat Type Authorized Project 
Alternative 

Avoid and 
Minimize Project 

Alternative 
Riparian Ditchbank -12.76 -12.76 

Bottomland Hardwood 
Forest 

0 0 

Marsh or Scrub/shrub 0 0 
Total -12.76 -12.76 

 
 
COMPENSATION ANALYSIS 
 
An adaptive mitigation strategy will be employed to compensate for significant unavoidable 
project related impacts.  HSI values for any particular mitigation tract depend on the overall 
mitigation method and the species of vegetation restored on the site.  For example, mitigation 
tracts with a high abundance of mast producing trees would generally result in high HSI values 
for fox squirrel.  In contrast, mast producing trees do not tolerate long periods of inundation and 
therefore, would not necessarily result in high HSI values for mink.  Therefore, site specific 



mitigation plans will be developed and submitted to the interagency team for review as 
mitigation lands become identified and available.  Additional information can be found in 
Section 6.0 of the EIS.   
 
Although site specific areas are required to be known to quantify benefits of compensatory 
mitigation, general assumptions can be made regarding six different mitigation zones found 
within the project area.  Similar to the impact analysis, habitat variables (and associated HSI 
scores) for the six mitigation zones were projected over the 50-year project life for future with- 
and future without-project conditions to determine appropriate compensation for unavoidable 
impacts to terrestrial resources (see Attachment 4).  To maintain consistency, the same 
evaluation species for bottomland hardwood and riparian ditchbank habitats were used in the 
impact analysis and compensation analysis (i.e., fox squirrel, barred owl, Carolina chickadee, 
pileated woodpecker, and mink).  Brief descriptions of the six mitigation zones used for the HEP 
analysis are discussed below.  Detailed descriptions of the mitigation plan are discussed in the 
Comparison of Alternatives Section of the EIS (Section 2.4) and the Mitigation Section of the 
EIS (Section 6.0). 
 
Mitigation Zone 1: 
A priority will be given to Big Oak Tree State Park.  This includes increasing the footprint of the 
park by 1,800 acres and restoring hydrology by means of a gated structure located in the 
Mississippi River Frontline Levee.  Restoration of the 1,800 acres includes site preparation (e.g., 
deep disking, sub-soiling), restoration of site-specific hydrology (e.g., plugging drainage ditches, 
removing farm drains, etc.) in addition to re-establishing the Mississippi River connection, 
restoration of microtopography (i.e., shallow excavation of deeper areas and filling higher areas 
to create topographical heterogeneity), and plantings of appropriate vegetation according to the 
site-specific hydrologic zones detailed in the Big Oak Tree State Park Natural Resource 
Management Plan (McCarty, 2005).  Utilizing GIS, assumptions for this restoration are based on 
elevation data and include the following composition:  39% of the area planted with 
cypress/tupelo (hydrologic zone II); 5% of the area planted with cypress, pumpkin ash, and 
tupelo (hydrologic zone III); and 56% of the area planted with various oak and hickory species 
(hydrologic zones IV and V).  A total of 1,744.20 AAHUs is expected by the restoration of 1,800 
acres surrounding Big Oak Tree State Park for a net benefit of 0.97 AAHUs/acre (Table 3). 
 
Although restoring hydrology to the park itself will result in changes to species composition and 
thus produce ecological benefits, no benefits were calculated for the restoration of hydrology to 
the park for this particular model.  Benefits of restoring hydrology to the park are described with 
the fish, wetland, and waterfowl models.   
 
Mitigation Zone 2: 
This analysis includes a hypothetical 100-acre tract of land pursued within the fish and wildlife 
management pool (Zone 2).  Restoration would include site preparation, restoration of 
hydrology, restoration of microtopography, and plantings of appropriate seedlings according to 
the site-specific hydrological regime.  Assumptions for this restoration include the following 
composition: 50% of the area planted with cypress/tupelo seedlings, 25% of the area allowing for 
natural succession of herbaceous vegetation, and 25% of the area remaining in open water.  A 



total of 72.80 AAHUs would be gained through the restoration of a hypothetical 100-acre tract in 
Zone 2 for a net benefit of 0.73 AAHUs/acre (Table 3). 
 
Mitigation Zone 3 and Zone 4: 
This analysis includes a hypothetical 100-acre tract of land within Zone 3, those lands within the 
maximum flood elevation (i.e., lands still connected to Mississippi River or within post-project 
interior inundated runoff elevations), and Zone 4, those lands located at higher elevations than 
the post-project maximum flood elevation.  Restoration would include site preparation, 
restoration of hydrology, restoration of microtopography, and plantings of appropriate seedlings 
according to the site-specific hydrological regime.  Assumptions for this restoration include the 
following composition: 10% of area allowing for natural succession of herbaceous vegetation, 
30% of  area planted with drier oak/hickory species (e.g. cherrybark oak, pignut hickory, etc.), 
and 60% of area planted with wetter oak/hickory species (e.g. overcup oak, nuttal oak, etc.).  A 
total of 82.15 AAHUs would be gained through the restoration of a hypothetical 100-acre tract in 
Zones 3 and 4 for a net benefit of 0.82 AAHUs/acre (Table 3). 
 
Mitigation Zone 5: 
This analysis includes restoration of a hypothetical 100-acre tract from cleared lands located 
within the batture of the Mississippi River.  Assumptions for this restoration include 100% of the 
land reverting to cottonwood/willow communities through natural succession. A total of 80.40 
AAHUs would be gained through the restoration of a hypothetical 100-acre tract in Zone 5 for a 
net benefit of 0.80 AAHUs/acre (Table 3). 
 
Mitigation Zone 6: 
This analysis includes a hypothetical 10-mile reach of stream which would be buffered by 
planting warm season grasses.  Although there would be numerous benefits to terrestrial wildlife 
(e.g., northern bobwhite quail, rabbit, etc) and water quality by the establishment of warm season 
grasses habitat cannot be quantified by the methods utilized in this particular model.  Therefore, 
according to this model, establishment of warm season grass buffers on area ditches would not 
result in a benefit.   
 
 
Table 3.  Average Annual Habitat Units Gained for each Mitigation Zone in the St. Johns 

Basin and New Madrid Floodway Project Area 
 

Mitigation Zone Estimated Total 
Benefits (AAHUs) 

AAHUs 
gained/acre 

Zone 1 +1744.20 +0.97 
Zone 2 +72.80 +0.73 

Zones 3 and 4 +82.15 +0.82 
Zone 5 +80.40 +0.80 
Zone 6 0 0 

 
 

The amount of compensatory mitigation (acreage estimates) for project-induced terrestrial 
habitat losses can be calculated by dividing the total AAHUs lost due to impacts of the project by 



the AAHUs gained/acre due to proposed mitigation (e.g., restoration of bottomland hardwoods, 
buffer strips, etc.).  Mitigation calculations for each mitigation zone due to the Authorized 
Project and the Avoid and Minimize Project Alternatives are shown in Table 4. 
 
 
Table 4.  Calculations of compensatory mitigation estimates for project-induced terrestrial 
habitat losses of the Authorized Project Alternative and the Avoid and Minimize (A&M) 

Project Alternative for each Mitigation Zone* 
 

Construction in St. Johns Bayou Basin 
 

Mitigation Zone Project 
Alternative 

Total 
AAHUs lost ÷ 

Total AAHUs 
gained/acre = 

Compensatory 
Mitigation 
Amounts 

Zone 1 
Authorized 1,262.73 ÷ 0.97 = 1,301.78 acres 
Avoid and 
Minimize 765.65 ÷ 0.97 = 789.33 acres 

Zone 2 
Authorized 1,262.73 ÷ 0.73 = 1,729.77 acres 
Avoid and 
Minimize 765.65 ÷ 0.73 = 1,048.84 acres 

Zones 3 & 4 
Authorized 1,262.73 ÷ 0.82 = 1,539.92 acres 
Avoid and 
Minimize 765.65 ÷ 0.82 = 933.72 acres 

Zone 5 
Authorized 1,262.73 ÷ 0.80 = 1,578.41 acres 
Avoid and 
Minimize 765.65 ÷ 0.80 = 957.06 acres 

Zone 6 
Authorized 1,262.73 ÷ 0 = N/A 
Avoid and 
Minimize 765.65 ÷ 0 = N/A 

 
 

Construction in New Madrid Floodway  
 

Mitigation Zone ***Project 
Alternative 

Total 
AAHUs lost ÷ 

Total AAHUs 
gained/acre = 

Compensatory 
Mitigation 
Amounts 

Zone 1 Authorized 
or A&M 12.76 ÷ 0.97 = 13.16 acres 

Zone 2 Authorized 
or A&M 12.76 ÷ 0.73 = 17.48 acres 

Zones 3 & 4 Authorized 
or A&M 12.76 ÷ 0.82 = 16 acres 

Zone 5 Authorized 
or A&M 12.76 ÷ 0.80 = 15.95 acres 

Zone 6 Authorized 
or A&M 12.76 ÷ 0 = N/A 

*The compensatory mitigation amounts calculated in this table show the mitigation required to fully 
compensate for project induced terrestrial losses for each mitigation zone; however, mitigation will likely be 
performed utilizing a combination of multiple zones (not just one). 
**The Authorized Project Alternative and the Avoid and Minimize (A&M) Project Alternative both include a 
closure levee (i.e., result in same impacts) in the New Madrid Floodway. 

 
 



It is important to note that Table 4 shows the acreages that would be required to compensate for 
project-induced terrestrial habitat losses within each specific mitigation zone.  However, it is 
anticipated that mitigation will be conducted in multiple zones with a priority given to Big Oak 
Tree State Park.  A more detailed description of how mitigation will be pursued is discussed in 
the Mitigation Section of the EIS (Section 6.0). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



LITERATURE CITED 
 
Allen, A. W.  1982.  Habitat Suitability Index Models: Fox Squirrel, FWS/OBS-82/10.18.  U.S.  
 Fish and Wildlife Service, Washington, DC. 
 (http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-018.pdf). 
 
Allen, A. W.  1986.  Habitat Suitability Index Models: Mink (Revised), FWS/OBS-82/10.127.   
 U.S. Fish and Wildlife Service, Washington, DC.  
 (http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-061.pdf). 
 
Allen, A. W.  1987.  Habitat Suitability Index Models: Barred Owl, Biological Report 82 
 (10.127).  U.S. Fish and Wildlife Service, Washington, DC. 
 (http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-143.pdf). 
 
Allen, A. W., and Hoffman, R. D.  1984.  Habitat Suitability Index Models: Muskrat, 
 FWS/OBS-82/10.46.  U.S. Fish and Wildlife Service, Washington, DC. 
 (http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-046.pdf). 
 
McCarty, K.  2005.  Big Oak Tree State Park Natural Resources Management Plan.  Missouri 
 Department of Natural Resources, Jefferson City, Missouri. 
 
Schroder, R. L.  1983a.  Habitat Suitability Index Models: Pileated Woodpecker, FWS/OBS- 
 82/10.39.  U.S. Fish and Wildlife Service, Washington, DC. 
 (http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-039.pdf). 
 
Schroder, R. L.  1983b.  Habitat Suitability Index Models: Black-Capped Chickadee, FWS/OBS- 
 82/10.39.  U.S. Fish and Wildlife Service, Washington, DC. 
 (http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-037.pdf). 
 
Short, H. L.  1985.  Habitat Suitability Index Models: Red-winged Blackbird, Biological Report 
 82 (10.95).  U.S. Fish and Wildlife Service, Washington, DC. 
 (http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-095.pdf). 
 
Short, H. L., and Cooper, R. J.  1985.  Habitat Suitability Index Models: Great Blue Heron, 
 Biological Report 82 (10.99).  U.S. Fish and Wildlife Service, Washington, DC. 
 (http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-099.pdf). 
 
U.S. Fish and Wildlife Service.  1980.  Habitat Evaluation Procedures (HEP), 102 ESM.  U.S. 
 Fish and Wildlife Service, Washington, DC. 
 
 
 
 
 
 
 

http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-018.pdf�
http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-061.pdf�
http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-143.pdf�
http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-046.pdf�
http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-039.pdf�
http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-037.pdf�
http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-095.pdf�
http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-099.pdf�


ERRATA 
 
The revised analyses for the new project alternatives, 4.1 and 4.2, compared to the future without 
project are provided below.  
 

Habitat Type Alternative 4.1 Alternative 4.2 
Riparian Ditchbank -12.76 1,048.27 

Bottomland Hardwood Forest 0 10,992.24 
Marsh or Scrub/Schrub 0 0 

Total -12.76 12,040.51 
 
Alternative 4 is similar to Alternative 3 in that all project features are constructed, including the 
1,000 cfs St. Johns Bayou pumping station, 24 miles of reduced width channel enlargement in 
the St. Johns Bayou Basin, 1,500-foot closure levee, 1,500 cfs pump in the New Madrid 
Floodway, and waterfowl management in both basins.  Alternative 4.1 calls for construction of 
the flood risk management features only with no additional measures to areas below an elevation 
of 289.5 feet.  Alternative 4.2 calls for reforestation of agricultural lands below an elevation of 
289.5 feet in conjunction with the structural flood risk management measures previously stated.  
There are 13,340 acres of agricultural lands below an elevation of 289.5 feet.   Alternative 4.2 
yields considerable gains in AAHU, as seen in the preceding table.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ATTACHMENTS 
 

Attachment 1.  Map of HEP plot locations 
 
Attachment 2.  Representative Data Sheets for Impact Analysis 
 
Attachment 3.  Impact Analysis 
 
Attachment 4.  Compensation Analysis 
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