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1.0 INTRODUCTION 

Cavenham Forest Industries, LLC (CFI) submitted a control and containment design report to the 
United States Environmental Protection Agency Region 4 (EPA) and Mississippi Department of 
Environmental Quality on May 22, 2009.  Due to FEMA requirements that the design must not 
create any positive change in the 100 year flood elevation, the report has been revised and 
updated.  This revised SWMU 3-1 and SWMU 3-4 Control and Containment Design Report 
describes the conceptual design and rationale for the control and containment of releases from 
two areas designated Solid Waste Management Units (SWMUs), and labeled SWMU 3-1 and 
SWMU 3-4, within the CFI site in Gulfport, Mississippi.  Note that SWMU 3 -1 is Location 1 of 
SWMU 3; likewise, SWMU 3-4 is Location 4 of SWMU 3.  A site location map is provided in 
Figure 1.  The purpose of the proposed control and containment measures, which include 
engineered subsurface and surface barriers and other measures as described herein, is to abate 
potential future surface and subsurface threats to human health and/or the environment related to 
the conditions present within and adjacent to SWMU 3-1 and SWMU 3-4. 
 
Three areas have been identified peripheral to SWMU 3-1 and SWMU 3-4 that are addressed 
separately due to physical constraints and limitations.  These areas are identified as the area of 
creek bottom sediment in “Location 6”, the shallow soil in the “G-16 area”, and groundwater in 
the “peninsula area” that borders a portion of the south bank of Turkey Creek.  The locations of 
these areas are shown on Figure 2.  This plan provides for: implementation of an in-situ sediment 
treatment method for Location 6 in Turkey Creek; control and containment of the primary 
subsurface source areas and surrounding areas in the vicinity of SWMU 3-1 and SWMU 3-4; the 
movement of a small volume of shallow impacted soil from the G-16 area into the contained area 
in accordance with the “Area of Contamination Policy” (55 FR 8758); and, the installation of 
dense non-aqueous phase liquid (DNAPL) removal facilities to address the impact within the 
peninsula area. 
 
The proposed activities include: 
 

1. Apply the activated carbon product, SedimiteTM, to an area of sediments in Turkey Creek 
in Location 6, to bind potentially bio-available polycyclic aromatic hydrocarbons 
(PAHs), reduce PAH concentrations in pore water, and reduce the availability of 
contaminants for uptake by the benthic community, resulting in lower toxicity, i.e., 
control and containment of the contaminants. 

2. Install a soil-bentonite slurry cut-off wall as an engineered subsurface barrier to 
groundwater and contaminant migration.  The wall will extend vertically to a continuous 
marine clay aquitard that underlies the area, and horizontally to join the existing soil-
bentonite cut-off wall in two locations, thus totally enclosing SWMU 3-1 and SWMU 3-
4. 

3. Remove a small quantity of shallow soil impacted by PAHs outside and adjacent to the 
slurry wall in the G-16 area; place the soil within the proposed area for containment, and 
backfill the excavation with clean soil.  
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4. Install sheet piling at selected locations to provide a retaining wall for backfill and cap 
material and to stabilize potentially problematic areas.  

5. Construct an engineered surface cap barrier after filling, as warranted and grade over the 
area enclosed by the slurry wall to mitigate potential airborne or direct-contact exposure 
to humans and ecosystems, for storm protection, and to control surface water runoff. 

6. Construct a concrete-lined spillway to convey flood waters from Turkey Creek to 
Bernard Bayou to prevent a rise in flood elevation due to the fill placed for remedial 
measures. 

7. Construct a new open water area, emergent wetlands, and scrub shrub wetlands onsite 
and adjacent to Bernard Bayou for mitigation of wetland impacts due to remedial 
measures. 

8. Plug and abandon, and replace, as warranted, monitoring wells and recovery wells that 
are impacted by the construction activities.   

9. Maintain the existing DNAPL/groundwater recovery and treatment facilities within the 
SWMU 3-1 and SWMU 3-4 area. 

10. Install DNAPL removal facilities in the peninsula area, consisting of three recovery 
wells, recovery pump, recovery piping, and storage equipment. 

11. Evaluate alternatives and selectively implement measures to address groundwater impact 
outside the proposed engineered barriers.  Alternatives to be evaluated will include: 1) 
expansion of the existing pump-and-treat groundwater recovery systems, and 2) targeted 
in-situ chemical oxidation of PAHs. 
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2.0 CURRENT CONDITIONS 

2.1 Site Description 

The CFI Gulfport site is a former wood treating facility.  The facility itself is closed, and any 
remaining equipment from the former process is now used in the site remediation activities.  
Numerous groundwater monitoring and recovery wells and three water treatment units exist on 
the property.  The CFI facility is located within Harrison County, Mississippi, and is bordered to 
the north by Bernard Bayou (Harrison County Industrial Seaway) and to the south by residential 
properties and Turkey Creek.  Properties surrounding the site have mixed uses.  Properties north 
of the subject property are used for industrial purposes.  Properties west of the subject property 
are used for commercial purposes.  Residential properties and undeveloped wooded properties 
bound the site to the south and southeast.  A topographic site location map is provided as Figure 
1.  A site plan for the CFI facility is provided as Figure 2. 
 
The lower reaches of Turkey Creek can be described as an estuary environment.  Estuaries 
exhibit temporal and spatial variability related to the mixing of fresh water with saltwater and the 
influence of tides.  Much of the area west of Highway 49 that forms the Turkey Creek drainage 
basin is undeveloped wetlands.  East of Highway 49, the creek passes through mainly 
commercial property including the Gulfport-Biloxi Regional Airport.  An aerial photograph of 
the surrounding area is included as Figure 3. 

2.2 Site History 

The CFI facility site was originally founded around 1906 by Captain J.T. Jones.  The facility was 
a wood treating operation that initially treated pilings, timbers, and cross-ties for local railroads 
and piers.  The facility primarily used creosote as a preservative for wood treatment although 
pentachlorophenol was used as a preservative in the later years of the facility’s life. 
 
Captain Jones sold his interest in the facility to Gulfport Creosoting Company.  Crown 
Zellerbach Corporation acquired the facility in 1972 from Gulfport Creosoting Company and 
retained ownership until CFI acquired the facility on May 5, 1986.  CFI operated the plant for 
approximately a year and a half before closing the site in November of 1987. 

2.3 Site Investigations 

Both CFI and Crown Zellerbach performed separately funded environmental investigations and 
onsite remediation of various areas at the site.  These investigations were primarily centered on 
identifying areas where soil and groundwater were impacted as a result of previous wood-
treating operations.  These remedial actions resulted in closure of the surface impoundment, 
installation of two soil-bentonite cut-off walls, the treatment, containment, and/or removal of 
contaminated soils, the installation of recovery wells to remove impacted groundwater, the 
installation of subsurface groundwater injection trenches, the installation of a subsurface air-
sparging system, and the installation, operation, and maintenance of three groundwater treatment 
systems.  CFI follows regimented protocols as outlined in permits issued by the Mississippi 
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Department of Environmental Quality (MDEQ) for the sampling, treatment, and water discharge 
associated with the permitted remedial activities at this site. 
 
Further details of site, remedial, and permitting history are outlined in the RCRA Post-Closure 
Permit and the NPDES Permit for the CFI-Gulfport location. 

2.3.1 SWMU 3-1 

SWMU 3-1 was identified during the RCRA Facility Assessment (RFA) conducted by the EPA.  
The RFA was conducted on August 8, 1988 by Ebasco Services Inc., an EPA contractor.  
SWMU 3-1 was described as a large wood waste pile located directly on the bank of an inlet to 
Turkey Creek.  Waste in this pile included wood chips, shavings, bark, and pole ends.  Small 
amounts of metal debris were also noted to be present.  Waste characterization sampling was 
conducted in August of 2007 at the direction of the EPA to determine if PAHs and dioxins were 
present.  The results of this sampling indicated some subsurface locations exhibited PAH and 
dioxins in the SWMU 3-1 area and within the nearby meander loop of Turkey Creek.  The 
dioxin/furan toxicity equivalent quotient (TEQ) levels detected during the August 2007 sampling 
event ranged from 7.6 to 3,300 pg/g (picograms/gram; parts per trillion, ppt), well below the 
EPA preliminary remediation goal for industrial sites of 5,000 to 20,000 pg/g.  The PAH sum of 
the carcinogenic equivalents of Benzo (a) Pyrene (BaP TEQs) ranged from non-detect to 23.8 
mg/kg (milligrams/kilogram; parts per million, ppm).  Three locations exceeded EPAs 6 mg/kg 
standard, at depths ranging from 4 to 10 feet below land surface.  None of the surficial samples 
collected in August 2007 had BaP TEQ concentrations above the 6 mg/kg standard.  
Furthermore, the samples with elevated concentrations are located within the existing slurry wall 
or within the proposed containment wall area. 
 
Additional soil sampling was conducted in February 2008 to delineate the extent of PAHs and 
dioxin in surficial soil and determine the risk to site workers as documented in the RFI Phase III 
Site Wide Dioxin Soil Sampling Report (December 2008) and the SWMU 3-1 and SWMU 3-4 
Interim Measures Investigation Report (March 2009), which were previously provided to EPA 
and MDEQ.  The sample results had no dioxin/furan congeners that exceeded EPA Regional 
Industrial Soil Screening Standards or Mississippi TRGs.  The maximum detected Method 8290 
TEQ was 54.4 ppt.  Soil PAH concentrations did not exceed any EPA Regional Industrial Soil 
Screening Standards or MDEQ Tier 1 TRGs for restricted use.  Pentachlorophenol was not 
detected in any SWMU 3-1 samples.  The SWMU 3-1 surface soil sample results are shown on 
Figure 4. 
 
In addition, numerous borings were installed in 2008 and 2009 to further characterize the 
geology in the area of SWMU 3-1.  During installation of the borings, subsurface lithology was 
recorded as well as observations denoting odors, sheen, staining and visible constituents of 
concern (COC).  As shown on Figure 5, visible COC were observed in several borings in the 
vicinity of SWMU 3-1. 
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2.3.2 SWMU 3-4 

SWMU 3-4 was discovered in 1991 during the implementation of the RCRA Facility 
Investigation.  Several years later, in 1997, the contaminant source was discovered as a result of 
the installation of infiltration trenches at the CFI site within the primary site slurry wall.  At that 
time a terra cotta pipe was unearthed that had visibly contaminated soils associated with it in 
some areas.  The pipe appeared to originate from within the slurry wall in the area of the closed 
surface impoundment (SWMU 1).  The pipe ran east-southeast to a buried wooden sump 
approximately 650 feet away.  This wooden sump was found to be constructed of three inch 
thick timbers and to be approximately four feet wide by four feet long by four feet high.  The 
wooden sump and terra cotta pipe were eventually labeled as additional parts of SWMU 3-4.  
The sump was surrounded by fill materials including saw dust, bark, pole cut-offs, cinders and 
natural soil, all of which were visually contaminated by COC.  A buried wooden box culvert was 
noted to lead south-southwest away from the above described wooden sump, a distance of 
approximately eighty-five feet.  The culvert’s dimensions were approximately twelve to eighteen 
inches wide by approximately twelve inches tall.  The wooden sump was located near the 
northern extent of SWMU 3-4.  SWMU 3-4 was previously investigated during the RFI.  
Although unknown at the time of the RFI, the contaminants at SWMU 3-4 are apparently the 
result of a release from SWMU No. 1 via the aforementioned terra cotta pipe. 
 
Waste characterization sampling of subsurface soils was performed in August 2007 under EPA 
direction.  The results of this sampling indicated some subsurface soil locations exhibited 
elevated PAH and dioxin levels in the SWMU 3-4 area.  None of the samples exceeded the EPA 
Dioxin Preliminary Remediation Goal (PRG) of 1,000 ppt TEQ for residential sites.   
 
As reported in the RFI Phase III Site Wide Dioxin Soil Sampling Report (December 2008) and 
SWMU 3-1 and SWMU 3-4 Interim Measures Investigation Report (March 2009), additional soil 
sampling was conducted in February 2008 to delineate the extent of PAHs and dioxin in surficial 
soil and determine the risk to site workers.  None of the EPA Method 8290 TEQ results exceeded 
the 1,000 ppt EPA Dioxin PRG for residential sites.  The maximum detected Method 8290 TEQ 
was 581.8 ppt.  Only sample locations G-4 and G-16 had BaP TEQ concentrations above the 
EPA mandated 6.0 mg/kg residential standard.  The maximum BaP TEQ concentration of 17.93 
mg/kg was detected at sample location G-4.  The SWMU 3-4 surface sample results are shown 
on Figure 4. Numerous borings were completed in 2008 and 2009 to further characterize the 
geology in the area of SWMU 3-4.  During installation of the borings, subsurface lithology was 
recorded as well as observations denoting odors, sheen, staining and visible COC.  As shown on 
Figure 5, visible COC observations generally trend southwest from the former wooden sump 
associated with SWMU 3-4.   

2.3.3 Groundwater 

Figure 6 presents the extent of PAHs in groundwater in the vicinity of SWMU 3-1 and 3-4as 
reported in the SWMU 3-1 and SWMU 3-4 Interim Investigation Report.  The groundwater 
sampling results indicate PAH compounds were detected at concentrations exceeding the EPA or 
MDEQ screening standards at several sample locations, with the maximum total PAH 
concentration of 201.17 mg/L (milligrams/liter; parts per million, ppm) detected in GW-10.  
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GW-10 is located within the proposed containment wall.  Wells GW-8, GW-11 and GW-18 had 
total PAH detections above 1 mg/L and are located outside the proposed wall. 
 
The dioxin/furan analyses from one groundwater sample collected to the south of Turkey Creek 
on the peninsula indicated low levels of three dioxin/furan congeners.  The TEQ was estimated 
conservatively, assigning the value of the detection limits for non-detects.  The TEQ was 
calculated to be 6.4 pg/L, below the EPA drinking water maximum contaminant level (MCL) of 
30 pg/L. 

2.3.4 Turkey Creek Sediment 

CFI has completed investigations of sediments and pore water quality in Turkey Creek, including 
an evaluation of risks to birds, mammals, and benthic invertebrates from PAHs.  These 
investigations are documented in the “Turkey Creek Sediment and Pore Water Sampling Report” 
March 3, 2010 and the “Turkey Creek Sediment and Pore Water Sampling Report Addendum” 
December 3, 2010.  The results of these investigations indicate PAHs present no significant risks 
to birds or mammals; however, potential risks to benthic invertebrates are predicted in a limited 
area of approximately 4,000 square feet, centered around Location 6, as indicated on Figure 2. 
 
The PAHs observed in Turkey Creek sediments are likely releases from SWMU 3-1 and SWMU 
3-4, either from surface runoff or more likely from the wooden culvert that led toward the creek 
from the wooden sump documented in previous reports. Wood treating materials from the source 
area were likely transported via surface runoff into Turkey Creek, carried downstream and 
deposited along with the sediments in thin seams of sand and organic matter in the depositional 
bank at Location 6. 
 
Wood treating constituents in the biologically active zone of thin sediments in Location 6 are an 
exposure point for benthic organisms.  CFI is performing a pilot study of in-situ treatment 
utilizing the activated carbon product, SediMiteTM to manage risks to benthic invertebrates in an 
area of approximately 10,000 square feet.  CFI prepared a work plan entitled Pilot Study Work 
Plan – In-Situ Treatment of PAH Impacted Sediments at Turkey Creek, (March 2011) to 
investigate the effectiveness of SediMiteTM in Turkey Creek.  The work plan is approved and 
implementation of the work plan has begun.  A more detailed description of the application of 
SediMiteTM in Turkey Creek can be found in Section 3.2 below. 

2.3.5 Human Health Risk Assessment 

As noted elsewhere in this report, past investigations have identified PAHs and dioxins as 
constituents of potential concern in environmental media (i.e. soil, surface water, and sediment) 
at the site.  At the request of EPA, CFI has prepared the Turkey Creek Human Health Risk 
Assessment Work Plan (June 2011) that will address potential exposure to surface water and 
sediment from all constituents present in Turkey Creek.  The Human Health Risk Assessment 
(HHRA) will follow EPA risk assessment guidance and will support risk-based management 
decisions.  The HHRA will present the degree of hazard or carcinogenic risk posed by the site 
and will identify and discuss uncertainties in the exposure assumptions and hazard and risk 
estimates. 
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The HHRA is intended to determine if constituent concentrations detected in environmental 
media, as reported in laboratory analyzed sample data collected during recent sampling activities, 
present a risk to human health. The HHRA also includes a separate sampling plan for collection 
of fish and other organisms potentially consumed by recreational anglers along Turkey Creek.  
The HHRA sampling plan includes additional sediment and surface water samples that may be 
required to perform the HHRA. 
 
The HHRA will review and evaluate the data in site environmental media, assess current and 
potential future exposure scenarios and quantify the potential risk and hazard to human health. 
The HHRA will use health protective assumptions to calculate estimates of exposure and the 
resulting hazard and risk to potentially exposed populations in the absence of any remedial 
action.  However, this assumption is conservative given that several remedial actions are 
currently being performed (groundwater recovery, SediMite™ application) and others are 
planned, as described herein, (excavation of soil, cut-off wall, capping, sheet pile walls) for the 
SWMU 3-1 and SWMU 3-4 areas adjacent to Turkey Creek. 

2.3.6 Investigation of Sediment Bar in Bernard Bayou 

At the request of the EPA, CFI has prepared the Bernard Bayou Sediment Bar Sampling Plan 
(June 2011) to evaluate a sediment bar located on the south side of Bernard Bayou 
approximately 600 feet downstream of the mouth of Turkey Creek.  In correspondence dated 
March 25, 2011, EPA identified the “sediment bar” and stated this is a “likely location” which 
may contain wood treating constituents historically released from the CFI site.  The plan 
provides procedures for sampling the “sediment bar” for the presence of COC identified during 
previous investigations.  The analytical results will be used to evaluate human health and 
ecological risks. 

2.4 Health and Safety 

All work activities will be conducted in accordance with the procedures in the Site Health and 
Safety Plan for CFI sites.  This plan is available upon request. 



 

3.0 CONTROL AND CONTAINMENT MEASURES 

As discussed above, the COC identified in the SWMU 3-1 and 3-4 area through the various 
investigations previously referenced are: 
 

• PAHs adsorbed onto shallow surface soils and sediment in Turkey Creek; 

• PAHs associated with subsurface coal tar oil distillates that were formerly used in the 
wood treating process; and 

• Dissolved PAHs in groundwater and Turkey Creek pore water. 

 
Provided below is a description of control and containment measures proposed for this site that 
mitigate releases to SWMU 3-1, SWMU 3-4, and Turkey Creek. 

3.1 Control and Containment Objectives 

The objectives of the control and containment measures are to cut-off and/or control potential 
pathways wherein uninhibited contaminant migration could occur, thereby making these 
potential exposures or release pathways incomplete.  Specific goals of the measures are: 
 

• Control and contain the contaminants found in Turkey Creek sediment by reducing the 
bio-availability of contaminants for uptake by the benthic community, resulting in lower 
toxicity. 

• Cut-off and control potential contaminant migration pathways for groundwater to prevent 
offsite migration and/or releases to sensitive receptors. 

• Eliminate potential direct contact or airborne exposure pathways associated with the 
shallow soil impacted with low concentrations of PAH constituents located in the G-16 
area, adjacent to the proposed containment facilities.  

• Eliminate the potential direct contact or airborne exposure pathways throughout the 
SWMU location areas.  

• Implement hydraulic containment, control, and reduction of the contaminant mass within 
the proposed containment facilities through DNAPL/groundwater recovery facilities. 

• Reduce contaminant mass in the peninsula area, outside the containment facilities, to a 
risk-based allowable concentration through DNAPL/recovery and treatment facilities.  

3.2 Turkey Creek Sediment  

CFI is currently conducting a pilot study to evaluate the application of activated carbon to 
surficial sediments within Turkey Creek.  The application is expected to enhance the sorption 
capacity of sediments and ultimately greatly reduce the pore water concentration of PAHs.  Due 
to the limited size of the impacted area, the entire area of the creek where PAHs exceeding 
screening criteria was observed is included in the pilot study.  The effectiveness of the 
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application is being monitored through a sampling program that evaluates the pore water in the 
upper sediment layer. 
 
Activated carbon is delivered to the sediments using a recently developed product trade-named 
SediMiteTM.  The product incorporates activated carbon into pellets composed of dense particles 
that are used as a carrier.  The product can be broadcast to the surface of the water, where it 
travels through the water column and then disintegrates slowly on the top layer of sediment.  The 
finer activated carbon material is incorporated into the top layer of sediment through natural 
mixing processes such as bioturbation.  SediMite™ was developed at the University of Maryland 
Baltimore County in collaboration with a small business under a USEPA Small Business 
Innovative Research Project grant and Department of Defense Strategic Environmental Research 
and Development Program grant. 
 
The primary objective of the SediMiteTM application is the reduction of bioavailable (dissolved) 
PAH concentrations in sediment following application.  This performance objective will be 
evaluated through the analysis of pore water sampling results and the calculation of pore water 
PAH toxic units.  The results of pore water PAH analysis before and after application of 
SediMiteTM will be analyzed to evaluate if statistically significant (95% confidence interval) 
reductions are observed, and whether the after-treatment pore water PAH concentrations indicate 
reduction of total toxic units to acceptable values for a majority of the samples taken in the study 
area.  
  
Figure 7 shows the SediMiteTM application area.  During June 3 through June 11, 2011, 3,600 lbs 
of SediMiteTM was applied to this area.  A second application of 5,439 lbs was applied on July 
16, 2011.   CFI is currently evaluating the effectiveness of the treatment which will be provided 
to EPA and MDEQ in a report documenting the study.  The report will develop a monitoring 
plan for future evaluations of the effectiveness.  The monitoring plan is expected to include 
sample collection methods, frequency, and test methods.  

3.3 Hydraulic Cut-Off Wall 

Control and containment measures for the source area will consist of the installation of a low 
permeability soil-bentonite cut-off wall that encircles the SWMU 3-1 and 3-4 area to provide 
containment of impacted groundwater, and installation of a soil cover to control exposure to 
surface soils.  The hydraulic cut-off wall should have the following design properties: 
 

• Effectively intercept and cut-off the potential migration pathways of contaminated 
groundwater and DNAPL from the impacted areas.  The hydraulic cut-off wall should 
extend vertically from ground surface and tie into the H4 marine clay aquitard.  Mapping 
of the H4 clay aquitard indicates the depth to the top of the clay in the proposed location 
of the cut-off wall ranges from 12.6 to 38.3 feet bgs, with an overall average depth of 
approximately 30 feet. 

• Spatially, the wall should be placed as a barrier to potential groundwater releases to 
Turkey Creek, to cut-off two small inlets impacted by site activities, to encompass the 
entire SWMU areas, and to tie into the existing wall as shown on Figure 8.   
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• The wall design should be such as to reduce the permeability across the 3 feet wall 
section to a maximum of 1 x 10-7 centimeters per second (cm/sec).  

• The materials of construction for the wall should be compatible with the conditions that 
exist within the proposed wall alignment.  

• Constructability, without incident, should be of prime concern especially with respect to 
the terrain and proximity to the creek. 

• Structural requirements must be met to withstand the exposure to physical forces that 
could potentially be exerted by the elements especially at the two inlet crossings.  

• Assurance of quality control of the wall construction should be inherent to the design. 

 
The proposed cut-off wall alignment, as indicated on Figure 8, accomplishes the desired 
segregation of the SWMU areas, and cut-off of the potential groundwater migration pathways.  
This alignment cuts across a pathway of known COC migration within the deeper groundwater 
which is evaluated in the SWMU 3-1 and SWMU 3-4 Interim Measures Investigation Report 
(March 2009).  This contaminant migration pathway, which connects the impacted area beneath 
the peninsula area on the south side of Turkey Creek to the source areas in SWMU 3-1 and 3-4, 
will be eliminated.  Adjacent areas impacted by historic operations located outside the wall 
alignment are addressed separately.  Installation of the cut-off wall work pad and wall is 
expected to impact some of the existing monitoring and recovery wells.  Plugging and 
abandoning of wells and the installation of replacement wells is addressed in Section 6.4. 
 
Figure 9 shows a vertical soil profile along the alignment of the cut-off wall.  Slurry wall 
construction will consist of the excavation of a trench, three feet wide, down to a minimum of 
three feet into the H4 marine clay horizon.  Conventional hydraulic excavators will be used for 
the straight-run segments of the trench.  The corner segments of the trench will be excavated 
using a hydraulic diaphragm wall grab capable of continuously monitoring verticality of three 
separate axes during excavation.  A bentonite/water slurry will be used to maintain a stable open 
hole for placement of an engineered fill material.  All spoiled material will be placed inside the 
containment area as fill during wall construction.  An engineered fill consisting of in-situ clean 
soil (or imported clean soil if required), bentonite, and water will be mixed in an electronically-
controlled pug mill system.  The engineered fill will have a maximum hydraulic conductivity of 
1 x 10-7 cm/sec, and will be pumped into the excavation for placement.  A detailed description of 
the soil-bentonite wall construction process is included in Appendix A, A.H. Beck Foundation 
Co., Inc., Technical Data and Procedures. 

3.4  Sheet Piling 

As indicated on Figure 8, sheet piling is proposed at selected locations to serve as a retaining 
wall, assist in stabilization, and to prevent undermining by the Turkey Creek channel.  CFI 
employed Eustis Engineering Company Inc. of Mississippi (Eustis Engineering) to perform soil 
penetration tests, laboratory analyses of soil samples, and engineering calculations required to 
establish the appropriate design parameters for the sheet pile installations at the locations 
described below.  The Eustis Engineering report, Geotechnical Investigation, Cavenham Forest 
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Industries, LLC, Proposed Sheet Pile Wall, is included in Appendix B.  The purpose of each 
segment of sheet pile wall listed is as follows: 

• Cut-off the oxbow inlet and the east inlet on Turkey Creek to provide a retaining wall for 
backfill and cap material, 

• Isolate and stabilize the Rippy Road embankment to prevent impacts due to the 
installation of the nearby slurry wall, 

• Stabilize the “hairpin turn” in Turkey Creek on both sides of the spillway entrance to 
prevent erosion of the creek bank, and 

• Stabilize the entrance and exit areas of the spillway to prevent undermining of the 
channel and provide support for a concrete barrier. 

3.5 G-16 Area Soil 

The SWMU 3-1 and SWMU 3-4 Interim Measures Investigation Report (March 2009) identified 
a small area of surficial soil impacted by PAHs in the vicinity of soil sample G-16.  Remediation 
activities will include excavation of surficial soils in the G-16 area to a depth of approximately 
two feet below grade as shown in Figure 8.  The excavated material will be disposed inside the 
cut-off wall within the proposed area for capping.  The excavated area will be backfilled with 
clean soil. 

3.6 Surface Grading and Cover 

Surficial soils within the area surrounded by the cut-off wall will require grading and other 
earthwork tasks to isolate potential COC identified in the surficial soils, control surface water 
flow, and control potential infiltration into the subsurface.  Specific tasks associated with site 
grading and surface cover placement are discussed below. 

3.6.1 Clearing, Grubbing and Grading 

A soil cover will be placed over areas where COC may be present at the surface in excess of 
risk-based standards.  The surface cover is designed to allow controlled infiltration to enhance 
groundwater recovery, minimize potential storm flooding impact, and other remediation efforts.  
The surface cover will consist of an 8-ounce non-woven geotextile fabric, anchored per the 
manufacturer’s recommendations.  The geotextile fabric will be covered with a minimum one-
foot thickness of sandy clay or silt, and one foot of topsoil to support vegetation.  Areas requiring 
fill and the extent of the proposed soil cover are shown on Figure 10.  The final cap layout is 
shown on Figure 11.  Cross-section views of the containment wall and surface barrier are shown 
on Figures 12 and 13.  The locations of the cross-section cuts are shown on Figure 11.  The final 
cap elevations and the flood control spillway are the basis of a No-Rise Certification required by 
the National Flood Insurance Program (NFIP) and discussed in Section 6. 

Due to the soft soils in portions of the construction area a perimeter engineered work pad will be 
used to drive the sheet piling and construct the cut-off wall.  This work pad will serve as a 
working surface for construction equipment and as a buffer to protect Turkey Creek from 
potential releases of site contaminants or erosion materials.  
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Trees, stumps, and other vegetation within the construction area will be removed, chipped and 
deposited within the containment area.  Site grading and addition of fill material to be placed in 
low lying areas shall not exceed a maximum slope of 2% in any direction.  All sloped areas shall 
begin 25 feet from the proposed slurry wall location.  Generally, excavated material from onsite 
will be used as fill material.  No excavated material will be hauled offsite.  Soils from the 
installation of adjacent wetland mitigation areas will be used for general fill, as warranted.  
Imported off-site material will be used as needed, but kept to a minimum.  Any excess non-
contaminated soil will be added to the soil cover on Old Pond (SWMU 6). 

3.6.2 Concrete-Lined Spillway 

As shown in Figure 8, a portion of the cover will be constructed of concrete to form a flood 
control spillway across the area to be enclosed by the cut-off wall.  This structure is necessary to 
convey floodwaters from Turkey Creek across the site directly to Bernard Bayou, preventing a 
rise in flood elevation due to containment fill materials.  The spillway will be approximately 84 
feet wide and 3 feet deep and is discussed further in Section 6.  The concrete structure will also 
serve as a cap to further isolate the COC in this area. 

3.7 Peninsula Area Groundwater 

Impacted groundwater in the peninsula area, outside of the containment walls, will be remediated 
using a combination of technologies.  It is proposed that fluid extraction will be the primary 
component of the final remedy to address impacted groundwater and residual COC that may 
serve as a continuing source.  In addition, CFI believes that chemical oxidation can be used as a 
final polishing measure for impacted soil and groundwater and/or residual COC mass reduction.  
The following sections describe activities designed to evaluate application of COC recovery and 
in-situ chemical oxidation technologies in areas outside of the containment areas at the site. 

3.7.1 Product Recovery 
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Three groundwater recovery wells (RW-41, RW-42, and RW-43) were completed in the 
peninsula area to act as product recovery wells.  Figure 8 shows the location of the three 
recovery wells and the well installation details and boring logs are included as Appendix C.  At 
present, RW-41 is actively pumping to gauge the effectiveness of the recovery operation.  These 
wells were placed in an area that has a defined structural low where COC accumulated in a 
subsurface depression in the top of the H4 marine clay.  The wells are constructed of 4-inch 
diameter 316 stainless steel riser with variable lengths of wire-wrapped 316 stainless steel 
screens with 0.050 inch slot widths, and a 2-feet long sump.  The base of the screens are 
approximately 6-inches below the sand/marine clay contact.  The gravel pack consists of ¼-inch 
diameter glass beads or clean pea gravel.  The annular space around the sump was filled with 
bentonite pellets to one-foot below the base of the screen and topped with 6-inches of 10/20 
graded sand prior to placement of the gravel pack.  The wells were installed in a 9-inch nominal 
diameter boring using a sonic drilling rig.  All drilling waste materials were managed in 
accordance with applicable regulations.  Currently, recovered product is pumped into 55-gallon 
drums that are held within an enclosed mobile containment structure located near the recovery 
wells on-site.  The drums are shipped off-site for disposal every 90 days in accordance with 
applicable waste management regulations. 

12 
 



 

3.7.2 In-Situ Chemical Oxidation 

Successful implementations at other sites suggest that in-situ chemical oxidation (ISCO) may be 
an effective component of the final remedy at the Gulfport site.  CFI envisions several ISCO 
strategies may be applicable at the site including: 

• COC mass reduction, 

• Rapid treatment of residual COC in soil, 

• Enhanced migration of COC to recovery locations due to increased heat, and 

• Enhanced bioremediation. 

CFI collected soil samples from contaminated areas along Bayou Bernard and during the 
installation of the recovery wells in the peninsula area (Figure 8).  These areas were identified 
through subsurface investigations as having been outside the current pump-and-treat zone of 
influence resulting in DNAPL collection areas. 
 
The soil samples were treated with three different oxidants to determine the most effective 
treatment for each area.  The oxidants used for the treatability study were potassium 
permanganate, hydrogen persulfate, and hydrogen peroxide.  Treated soils were sent to Micro 
Methods laboratory and analyzed for semi-volatiles, metals (manganese for permanganate 
samples) and soil oxidant demand (SOD).  Based on the results of the study it appears that 
potassium permanganate and hydrogen peroxide are the most promising oxidants tested.  Due to 
the high cost of oxidizing free product, ISCO is proposed as a final “polishing” remedial action 
for non-recoverable COC in groundwater and residual COC in soil.  Once the recoverable COC 
has been removed by the recovery wells ISCO may be performed to further remediate any 
residual contamination from the soil and groundwater. 
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4.0  ALTERNATIVE REMEDIATION MEASURES 

Several alternative remediation measures for both sediment and upland areas were evaluated 
prior to selecting the proposed measures described above.  A summary of the alternative 
measures evaluated and the rationale for selecting the proposed measures are described below. 

4.1  Alternative Turkey Creek Sediment Remediation Measures 

4.1.1 Monitored Natural Recovery 

Monitored natural recovery (MNR) is a remedy for contaminated sediments that typically uses 
ongoing, naturally occurring processes to contain, or reduce the bioavailability or toxicity of 
contaminated sediment.  MNR does not rely on proactive remediation, but rather allows the 
contaminants to naturally degrade while monitoring the process through sampling and laboratory 
analysis.  Not all sites possess the naturally occurring processes that reduce the risk of the 
contaminant to the human and/or ecological receptors.   
 
The MNR alternative was deemed not feasible due to the length of time it would take for the 
natural degradation of the contaminants.  The alternative remediation measure would not 
immediately protect the ecological receptors within the area of concern, and would not 
necessarily reduce the elevated concentrations and/or the bioavailability of the contaminants. 

4.1.2 Sediment Cap 

The construction of an engineered sediment cap to isolate and encapsulate the area of concern 
was also investigated as a possible remediation action.    This plan would include the placement 
of a subaqueous covering of clean materials over the contaminated sediments that would remain 
in place.  The establishment of a sediment cap would not remove the contaminants but isolate 
them from the surrounding environment. 
 
This remedial option was deemed not feasible due to the difficulty of installation caused by the 
concrete debris scattered about the bottom and the potential of mechanical failure of the cap 
during flood events.  The engineered cap would be effective in reaching the primary goal of the 
project if installation can be achieved, but has the potential of failing in the future due primarily 
to erosion if not properly installed.  Although erosion/scour is not anticipated, in the event of 
large storms and/or floods, the possibility that the clay cap will be eroded exists.  Although 
unlikely for Turkey Creek, the construction of a sediment cap in a riverine environment may 
potentially reduce depth and restrict flow, and may alter the sediment and flood-carrying 
capacity of the channel, which could raise the base flood elevation of the surrounding area.  In 
addition, the placement of a sediment cap would cause a rise in turbidity during construction, 
damage to the existing ecosystem by changing the bottom substrate, and the alteration of 
sediment bathymetry. 
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4.1.3 Dredging 

Dredging of contaminated sediments was considered to remove the immediate risk to benthic 
invertebrates within the area of concern.  This option would involve physically removing 
surficial sediment from the bottom of the creek and disposing of it in an approved landfill.  This 
alternative would be effective but would also prove costly and environmentally precarious.  The 
disturbance to the bottom sediments of the creek would potentially mobilize the COC and allow 
them to travel downstream increasing the footprint of the contaminated area.  Another 
environmental concern is the increase in turbidity during dredging.  Financially this alternative 
proved to be very costly due to the price of the dredging equipment and the cost of disposing of 
the dredged material.  Removing the benthic invertebrates along with the dredged material would 
also be unavoidable with this option.  In addition, this alternative was found to be infeasible due 
to the presence of a large area of rip-rap at the bottom of the creek in the area of concern. 

4.2 Alternative Upland Remediation Methods Considered 

4.2.1 Alternative Methods for Cut-Off Wall Construction 

Various methods for cut-off wall construction were evaluated against the above design 
parameters and costs.  Neither of the methods evaluated met all the criteria as a stand-alone 
solution.  However, the proposed design incorporates two of the methods to satisfy the design 
objectives. The methods for the cut-off wall construction considered are as follows: 
 

Construction 
Method 

Description Pros Cons

Conventional Open 
Trench Slurry with 
in-situ soil mixing 

Excavation with track hoe; soil mixed with 
bentonite adjacent to trench or in-situ. 

Least costly 
method. 

Poor quality control of 
soil-bentonite mix. 

In-situ Soil Mixing 
with hollow-stem 
auger 

Excavation drilled with auger; bentonite 
added through hollow core to mix with in-
situ soil. 

No excavation of 
contaminated soil 
required. 

Poor quality control of 
soil-bentonite mix. 

Steel Sheet Pile 
with sealed joints 

Driven using crane or track hoe; joint sealant 
added during installation. 

No excavation of 
contaminated soil 
required. 

Leakage through joints 
and corrosion of steel. 

Synthetic Sheet 
Pile with sealed 
joints 

Driven using crane or track hoe; joint sealant 
added during installation. 

No excavation of 
contaminated soil 
required. 

Leakage through joints 
and poor chemical 
resistance of synthetic 
materials to PAHs. 

Conventional Open 
Trench Slurry with 
Soil Mixing Plant 

Excavation with track hoe; in-situ or 
imported soil mixed onsite with bentonite in 
an electronically-controlled mixing plant; 
spoiled material used as fill within 
containment.containment. 

Precise quality 
control of final 
soil-bentonite 
mix. 

Contaminated soil is 
excavated and placed in 
containment area as fill 
material; however, this is 
manageable. 

 
The later method (Open Trench Slurry with Soil Mixing Plant) is proposed as it provides several 
advantages over the other methods and can be implemented within the confines of the desired 
footprint without the concerns inherent to the other methods.  This method would be augmented 
at the inlet crossings with a structural sheet pile wall on the outer exposed side.  One of the 
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greatest advantages of this specific slurry method is the precise quality control of the final 
backfill mix which is monitored real time to ensure a uniform mix of bentonite and the soil 
matrix in compliance with the design criteria. 

4.2.2 Dig and Haul 

Excavation of surficial and subsurface contaminated soils in the SWMU 3-1, SWMU 3-4, and 
GW-16 areas, and disposal and/or treatment of the soil at an off-site facility is an option studied.  
The excavation of a portion of the contaminated soils is possible, and a viable option.  Any 
excavation must capture or minimize fugitive airborne emissions during excavation and 
transportation activities to minimize risk to on-site workers and the public.  The excavation and 
removal of all contaminated soils and DNAPL is also not considered achievable.  CFI is 
recommending disposing a minimum quantity of excavated material from the G-16 area inside 
the proposed area for capping, and capping the remainder of contaminated soil in place.   

4.2.3 In-situ Remediation 

Several types of in-situ remediation methods were investigated as potential actions for the goals 
set forth in this document.  Due to the presence of free product within the groundwater inside the 
proposed cut-off wall, in-situ remediation using biological activity and/or biological 
enhancement was deemed to be currently ineffective.  Chemical oxidation is another form of in-
situ remediation that was deemed to be potentially effective in the remediation of residual soil 
and groundwater contamination.  In addition, it is believed that ISCO could reduce COC mass 
present in the groundwater by enhancing its migration.  ISCO is discussed in further detail in 
Section 3.7.2 of this report. 
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5.0 PROJECT MANAGEMENT 

CFI, as property owner of the Gulfport site, is primarily responsible for the design and 
implementation of the control and containment measures described in this report.  CFI has 
retained EMS to provide all geological and engineering services required to manage this project 
on the behalf of CFI, including the design and oversight of construction.  EMS has designed the 
measures described above and will obtain all permits and agency approvals required, prepare and 
administer contracts with construction contractors, supervise construction activities, complete 
selected elements of the construction activities with EMS personnel and equipment, insure 
quality control standards are met, collect and analyze quality assurance samples, and provide 
documentation/reports as required.  Following installation of the containment measures, EMS 
will prepare a certification report stamped by a registered Mississippi professional that 
documents the construction activities. 
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6.0  CONSTRUCTION/IMPLEMENTATION 

6.1  Permits Required 

6.1.1 Wetlands 

The installation of the remedial measures described herein will require construction activities 
that will impact wetlands and waters of the United States.  These activities are regulated by 
Section 10 of the Rivers and Harbors Acts of 1899 and Section 404 of the Clean Water Act.   
Permits will be required for these activities from the U.S. Army Corps of Engineers (USACE), 
the Mississippi Department of Marine Resources (MDMR), and the Mississippi Department of 
Environmental Quality/Office of Pollution Control (MDEQ).  A Joint Application and 
Notification Form is designed for this purpose through a coordinated effort of these agencies.  
The application will be submitted to the MDMR (the coordinating agency) for review and 
approval.  The MDMR will forward the application to the USACE, MDEQ, and other 
appropriate agencies for review and approval for their respective regulatory jurisdiction.   
 
Elements of this work plan that may require prior approval as described above include, 
installation of cut-off slurry wall, installation of sheet piling, backfilling two existing inlets and 
additional low-lying areas, installing rip-rap, and the installation of recovery wells, and  
associated piping.  The Joint Application and Notification form packet to be submitted will 
include information describing the project location, purpose, public benefit, names and addresses 
of adjacent property owners, environmental impact, specific structures to be erected, the type of 
work to be performed, schedule, cost, drawings, and specifications.  This design report and an 
EPA approval letter for same are required elements of the joint permit application package.  
 
CFI employed BMI Environmental Services (BMI) of Gulfport, Mississippi to perform a 
wetlands assessment of the areas to be impacted by the installation of the remedial measures.  
BMI determined that 3.67 acres of wetlands will be impacted as follows: 
 

• 0.50 acres of open water 
• 0.35 acres of emergent wetlands 
• 0.96 acres of scrub shrub wetlands 
• 1.86 acres of swamp forest wetlands 

 
CFI has initiated the following steps to mitigate the 3.67 acres of wetlands to be impacted: 
 

• 1.86 acres of swamp forest wetlands and 0.69 acres of scrub shrub wetlands were 
mitigated by purchasing wetlands mitigation credits from the Land Trust for the 
Mississippi Coastal Plain (LTMCP) through the LTMCP In-Lieu Fee Mitigation 
Program.  A copy of the executed agreements between CFI and LTMCP are attached as 
Appendix D. 

• 0.5 acres of open water, 0.38 acres of emergent wetlands, and 0.55 acres of scrub shrub 
wetlands will be constructed onsite to exceed the required mitigation of the 3.67 total 

 
SWMU 3-1 and SWMU 3-4 Control and Containment Design Report   

18 
 



 

acres impacted.  The locations of the new open water and wetlands to be constructed 
onsite are shown on Figures 14 and 15. 

 
The wetlands impacted and corresponding mitigation areas are summarized as follows: 
 

Type of Wetland 
Area Impacted 

(acres) 
Area Mitigated 
On-site (acres) 

Area Mitigated by 
Purchased Credits (acres) 

Total Area 
Mitigated (acres) 

Open Water 0.50 0.50 0 0.5 
Emergent 0.35 0.38 0 0.38 

Scrub Shrub 0.96 0.55 0.69 1.24 
Swamp Forest 1.86 0 1.86 1.86 

 
A copy of the BMI report, Mitigation Plan - Cavenham Forest Industries Site, Gulfport, 
Mississippi is attached as Appendix E. 

6.1.2 Public Trust Tidelands  

The required construction activities will also impact Public Trust Tidelands held in trust by the 
State of Mississippi.  The Mississippi Secretary of State is Trustee for the Public Trust 
Tidelands.  The Public Trust Tidelands impacted are the two open water areas (0.5 acres) and 
adjacent emergent wetlands (0.35 acres) below the mean high water line on Turkey Creek, as 
shown on the tidal boundary surveys included in Appendix F. 
 
Mississippi law provides for the leasing of Public Trust Tidelands to be removed from public 
use.  CFI has entered into an agreement with the State of Mississippi to lease the 0.85 acres of 
impacted public trust tidelands.  A copy of the lease agreement is attached as Appendix F.   

6.1.3 Flood Control  

A No-Rise Certification indicating no increase of the 100-year flood elevation by construction 
activities in the Turkey Creek and Bernard Bayou floodways is required by the National Flood 
Insurance Program (NFIP).  The NFIP is administered by the Federal Emergency Management 
Agency (FEMA), and enforced by the City of Gulfport through the city’s building code and 
permit ordinance. 
 
CFI employed Dewberry & Davis consultants to perform a floodplain study, assist with design 
modifications necessary to achieve a no-rise condition, and issue a No-Rise Certification for the 
final remedial design.  A Floodwater Spillway, approximately 84 feet wide and 3 feet deep was 
designed by Dewberry & Davis to convey floodwater across the site from Turkey Creek directly 
to Bernard Bayou, thus preventing an otherwise ½ foot rise in flood elevation which would have 
been caused by the fill material required for the remedial measures.  The location of the spillway 
is shown on Figure 8.  A copy of the No-Rise Certification for Bernard Bayou is included as 
Appendix G.  A copy of the No-Rise Certification for Turkey Creek is included as Appendix H.  
A copy of the Floodwater Spillway design documents is included as Appendix I.   
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6.1.4 Storm Water Runoff 

A Storm Water Pollution Prevention Plan and MDEQ Construction Permit is required prior to 
commencement of construction activities. 

6.2 Construction Sequence and Schedule 

Construction steps for the upland remedial measures are as follows: 
 

• Utilizing site specific criteria, conduct a geotechnical laboratory study to develop a 
desired mix design consistent with the slurry wall design parameters and onsite water 
supply. 

• Removal of vegetation (trees, stumps, roots, etc) including chipping and placement inside 
the proposed area for capping. 

• Installation of the structural sheet pile wall at the location of the spillway discharge. 

• Construction of the new open water area, emergent wetlands, and scrub shrub wetlands 
onsite and adjacent to Bernard Bayou, and stockpile excavated soil onsite.  The majority 
of the stockpiled soil will be consumed in the construction activities described below, and 
any excess material will be used for maintenance of the existing Old Pond cap. 

• Construction of the soil work pad along the proposed wall alignment including the 
installation of an external containment berm between the work area and the adjacent 
creek. Rip rap will be placed in selected areas to prevent erosion of the creek bank.  

• Installation of the structural sheet pile wall across the two inlet connections and along the 
creek bend area that is prone to future erosion.  This would be done concurrently with 
dewatering of the two inlets followed by completion of the work pad construction across 
the inlets. Water collected from all dewatering operations will be discharged in 
accordance with NPDES Permit requirements. 

• Equipment mobilization, stockpiling of bentonite and fill soil, setup of mixing facilities 
and fresh water supply, and setup of a decontamination area within the wall enclosure for 
equipment to be exposed to contaminated soil. 

• Establish the onsite protocol for attainment and documentation of the quality control 
objectives for the design.  Quality control results will be provided by the contractor with 
additional quality assurance samples collected by CFI. 

• Slurry wall construction will consist of the excavation of a trench, three feet wide, down 
to a minimum of three feet into the H4 marine clay horizon.  Conventional hydraulic 
excavators will be used for the straight-run segments of the trench.  The corner segments 
of the trench will be excavated using a hydraulic diaphragm wall grab capable of 
continuously monitoring verticality of three separate axes during excavation.  A 
bentonite/water slurry will be used to maintain a stable open hole for placement of an 
engineered fill material.  All spoiled material will be placed inside the containment area 
as fill during wall construction.  An engineered fill consisting of in-situ clean soil (or 
imported clean soil if required), bentonite, and water will be mixed in an electronically-
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controlled pug mill system.  The engineered fill will have a maximum hydraulic 
conductivity of 1 x 10-7 cm/sec, and will be pumped into the excavation for placement.  A 
detailed description of the soil-bentonite wall construction process is included in 
Appendix A, A.H. Beck Foundation Co., Inc., Technical Data and Procedures. 

• Construction of the spillway, as described in Section 3.6.2 above. 

• Construction of the soil cover as described in Section 3.6 above. 

• Placement of clean excess soil on the Old Pond cap for slope maintenance, as indicated 
on Figure 16. 

An overview of the site after the completion of all construction activities is shown on Figure 16.  
A Gantt Chart schedule of specific tasks associated with construction of the remedial measures is 
included in Figure 17.  

6.3 Waste Management 

The majority of the excavated soil will be consumed in the construction of the remedial measures 
described herein.  Any excess material will be used for maintenance of the existing Old Pond 
cap.  No soil or debris containing hazardous constituents will be removed from the SWMU 3-1 
and SWMU-3-4 area.  

 6.4 Monitoring and Recovery Wells 

As indicated in Figure 8, due to direct interference with the proposed construction activities 
wells PW-4A, MW-9, MW-10, MW-11, and MW-12 will be plugged and abandoned prior to the 
start of construction.  Should any of the other monitoring or recovery wells be damaged during 
the construction activities these wells will be replaced in their original location if they cannot be 
repaired.  All recovery wells in this area will be shut down during the construction activities and 
the piping and electrical removed.  Following construction activities the piping and electrical will 
be reconnected to recovery wells. 
 
Well PW-4A currently serves as a RCRA boundary monitoring well, monitoring an area outside 
the existing RCRA cut-off wall.  As this well currently monitors an area that will be included 
within the new cut-off wall, future use of this well is not required.  Well PW-4A will be plugged 
and abandoned and not replaced.   
 
Wells MW-9, MW-10, MW-11 and MW-12 are Interim Measure monitoring wells for SWMU 3-
4.  The locations of monitoring wells MW-11 and MW-12 will be moved to the southeast, where 
new wells will be installed to monitor the SWMU 3-4 area outside of the new cut-off wall.  
Similarly, the locations of monitoring wells MW-9 and MW-10 will be moved to the northeast to 
a location outside the cut-off wall.  
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Company History and Project Overview 
 
COMPANY: A. H. Beck Foundation Co., Inc.  

5123 Blanco Road 
San Antonio, Texas  78216 
Phone  (210) 342-5261 
Fax  (210) 342-4965 
www.ahbeck.com 
 

CONTACT: Steven K. Anderson 
Vice President 

  (210) 342-5261 ext 234 
  keith.anderson@ahbeck.com 
 
 
A. H. Beck Foundation Co., Inc. is a specialty deep foundation contractor that has been in business 
since 1932.  The company’s heritage includes the ultimate pioneering effort of helping start the 
drilled shaft industry in the United States.  In the decades that have followed, A.H. Beck has 
continued to remain at the forefront of the deep foundation and ground improvement industry, and is 
regarded as one of the premier deep foundation contractors in the southern United States and 
elsewhere.  With a record of accomplishments that includes mechanically installing the first drilled 
shafts in the United States to thousands of successful deep foundation projects including some of the 
most impressive structures in the southern United States, the company has continued to grow and 
expand their reach into the Caribbean, Central and South America, and Russia.  Beck’s corporate 
office is located in San Antonio, Texas where the company was founded and has branch offices in 
Houston, Dallas, North Carolina, and San Juan, Puerto Rico.  A. H. Beck has over 77 years of 
experience installing deep foundation and ground improvement projects in the challenging geologic 

formations of the southern United 
States and the Gulf Coast region 
along with some of the hardest 
materials found in the Appalachian 
Region.  Beck also has many years 
of experience working in the soft, 
caving, high water table soils 
present along the Gulf Coast 
Region. Working with industry 
leaders in Bentonite drilling fluids, 
Beck has formulated extensive 
training programs for their key 
personnel in the use of drilling 
fluids as applied to deep 
foundation excavation stability and 
construction.  Beck designs and 
builds most of their own 
foundation equipment, Bentonite 
slurry handling systems, and tools.   
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PROCESS OVERVIEW: 
 
The bentonite cutoff wall proposed for this project will consist of a 36 inch wide trench that is 
keyed into a hard underlying existing clay layer at an average depth of 30 feet and extending 
approximately 2500 feet in length.  The cutoff wall will be excavated utilizing two different 
types of excavation equipment so that the wall can be installed without any over-cutting at the 
corners.  The excavation will also be sequenced so that manageable segments are excavated and 
backfilled daily.  The backfill material will be engineered using imported fill provided by the 
owner from another site and mixed with high quality sodium bentonite to achieve the required 
hydraulic conductivity requirements.  Once an engineered fill mix design is established, the 
imported fill will be mixed with bentonite and water in a calibrated/metered pugmill system and 
pumped into the excavation for placement.  Printed batch tickets from the pugmill system 
showing the weighted quantities of imported host material, bentonite, and water will be available 
for each batch so that verification can be provided showing that each batch meets the engineered 
fill mix design requirements.  The quality of this engineered soil bentonite mixture can be 
visually inspected, sampled, and verified above ground at anytime during the installation process 
before and during placement of the material into the excavation.  This manufactured approach 
leads to superior quality assurance and quality control over other traditional in-situ or above 
ground mixing methods used in the industry.  
 
PROCEDURE: 
 
The following installation procedures are based on generalized soil information pertaining to this 
project.  Adjustments or changes may be necessary once detailed soils information is obtained 
and after installation commences where the actual soil conditions and behavior can be observed. 
 
Prior to beginning the installation of the bentonite cutoff wall,  A. H. Beck will mobilize a local 
soil testing laboratory to the site of the imported fill to take additional soil samples which will be 
used for mixing with various portions of bentonite to develop a project engineered backfill mix 
design. The laboratory mix designs will be developed to achieve the hydraulic conductivity 
requirement of 1 x 10-7 cm/sec.  The results of these different trail mix designs will then be 
analyzed for adherence to the specifications and will then be submitted to the owner for 
approval.  Once a mix design is approved by the owner, A. H. Beck will begin installation of the 
bentonite cutoff wall.  Conventional hydraulic excavators in conjunction with diaphragm wall 
grabs will be used to excavate the trench while supporting the excavation with a drilling fluid 
made up of bentonite slurry.  The diaphragm wall gabs will be used to excavate the wall at the 
turns to prevent over-cutting of the excavation.  After the soil is removed from the excavation 
and the trench is keyed into the hard underlying clay, the engineered backfill will be batched 
utilizing a specially designed pug mill to achieve a uniform homogeneous bentonite soil mixture.  
This bentonite soil mixture will then be pumped back to the excavation through a 5 inch pump 
line.  As the cement soil mixture is placed at the bottom of the excavation it displaces the drilling 
fluid back out the top of the excavation.  The displaced drilling fluid is pumped back to the 
mixing and storage tanks to be cleaned and processed for re-use.  This process will achieve a 
higher level of quality control and quality assurance than in situ and other above ground mixing 
procedures since the bentonite soil mixture can be viewed, sampled, slumped, and tested above 
the ground prior to placement into the excavation.  A print out of the metered imported fill, 
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bentonite, and water quantities used for each batch will be available to compare with the 
benchmark design chosen prior to production installation. 

DETAILED PROCEDURES: 
 

1. Excavation  Equipment 
Traditional hydraulic excavators and hydraulic diaphragm wall grabs (shown below) capable 
of continuously monitoring verticality on three separate axis during excavation will both be 
utilized. 
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2. Bentonite Slurry Mixing/Cleaning/Handling Equipment 
2.1. BECK manufactured 500 bbl capacity slurry mixing and cleaning tanks. 
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2.2. Details on Drilling Fluid. 

2.2.1. The bentonite based drilling slurry will be pre-mixed in pH neutral water 12 
hours prior to use. 

2.2.2. Bentonite slurry will be mixed at a ratio of 13 lb. of Bentonite to 1 BBL (42 
gal) of water to achieve an approximate density of 65 pcf and a viscosity of 40 
sec.  This will then be adjusted during excavation operations and evaluation of 
the encountered soils. 

2.2.3. Bentonite slurry will be tested a minimum of four times within the first eight 
hours of slurry use to control a quality mix suitable for existing soil stratas by 
using a Marsh Funnel to test viscosity, a Mud Scale to test the weight and pH 
test strips to test the pH.  When the results show a consistent behavior the 
testing will be reduced to one test every four hours of use. 

2.2.4. Water and bentonite may be needed to replenish slurry to maintain desired 
viscosity and weight prior to reuse.  

2.2.5. During excavation the level of the slurry will be maintained at an elevation 
above the highest piezometric head level to maintain excavation stability. 

2.2.6. After engineered fill placement into the trench excavation, the slurry will be 
pumped back and processed through the cleaning system separating the liquids 
from the solids and prepared for reuse.  Any solids will be deposited off the 
shakers to the side of the tank. 
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3. Engineered Fill Batching Equipment 
3.1. A custom metered pugmill, as shown below, will be utilized to meter and batch the 

engineered fill at up to 100 cubic yards per hour.  Weighted batch computer readouts 
and batch tickets are generated to ensure consistent proportioning of the batch 
materials. 
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3.2. Sampling and slump testing will be performed during the batching process to verify 
the engineered fill properties and performance. 

 
 

4. Engineered Fill Pumping/Placing Equipment 
4.1. Putzmeister Model TK 100HP 180 horse power concrete pump(s) or similar capable 

of pumping 90 yd3/hr with a horizontal pumping distance of over 500 feet will be 
utilized to pump the engineered fill from the pugmill to the cutoff wall locations. 
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4.2. For Certain Locations and Access Considerations - Beck designed and built self 
contained concrete pumps capable of pumping through 160 feet of 5” flexible pump 
hose at a rate of 70 yd3/hr may be utilized. 
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GEOTECHNICAL INVESTIGATION

CAVENHAM FOREST INDUSTRIES, LLC.

PROPOSED SHEETPILE WALL

GULFPORT, MISSISSIPPI

EUSTIS ENGINEERING PROJECT NO. G0130

INTRODUCTION

1. This report contains the results of a geotechnical investigation performed for the

proposed sheetpile wall to be located at Cavenham Forest Industries, LLC’s facility

off of Creosote Road in Gulfport, Mississippi.  The investigation was performed in

general accordance with Eustis Engineering Company Inc. of Mississippi’s proposal

dated 16 May 2011.  Option 2 of our proposal was accepted on 17 May 2011 by Mr.

Clyde Woodward, Jr., representing the project’s environmental engineer,

Environmental Management Services, Inc., Hattiesburg, Mississippi.

2. This report has been prepared in accordance with generally accepted geotechnical

engineering practice for the exclusive use of Cavenham Forest Industries and

Environmental Management Services for specific application to the subject site.  In

the event of any changes in the nature, design, or location of the proposed sheetpile

wall, the conclusions and recommendations contained in this report shall not be

considered valid unless the changes are reviewed and the conclusions of this report

are modified and verified in writing.  Should these data be used by anyone other

than Cavenham Forest Industries or Environmental Management Services they

should contact Eustis Engineering for interpretation of data and to secure any other

information pertinent to this project.

3. The analyses and recommendations contained in this report are based in part on

data obtained from the soil borings and cone penetrometer tests (CPTs).  The
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nature and extent of variations in subsoil conditions between and away from the

boring and CPT locations may not become evident until construction.  If variations

then appear, it will be necessary to reevaluate the recommendations contained in

this report.

4. Recommendations and conclusions contained in this report are to some degree

subjective and should be used only for design purposes.  This report should not be

included in the contract plans and specifications.  However, the results of the soil

borings, laboratory tests, and CPTs contained in the Appendices of this report may

be included in the plans and specifications.  

SCOPE

5. Eustis Engineering’s original scope was to perform eight undisturbed soil borings. 

Locations 2 and 3 were changed to CPTs due to inaccessibility of our truck mounted

drill rig.  Therefore, the investigation was modified to the performance of six soil test

borings and two CPTs to determine subsurface conditions and stratification, and to

obtain samples of the various substrata.  Soil mechanics laboratory tests, performed

on samples obtained from the borings, were used to evaluate the physical

properties of the subsoils.  This report includes the boring logs, plots of reduced

CPT data, a summary of the laboratory test data, a discussion of the subsoil and

ground water conditions, bulkhead requirements, local and global stability of the

bulkhead, estimates of settlement due to placing fill behind the bulkhead, and

general construction recommendations.

6. Our scope does not include an evaluation of the existing or proposed soil bentonite

walls.  Our scope also did not include slope stability analyses of the proposed filling

or Turkey Creek bank slopes away from the proposed bulkhead locations.
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FIELD INVESTIGATION

General

7. Six undisturbed sample type soil test borings, designated as B-1 and B-4 through

B-8, were made at the site from 24 through 27 May 2011.  Two CPTs (CPT-2 and

CPT-3) were made on 31 May 2011.  The soil borings and CPTs were each made

to a depth of 40 feet below the existing ground surface.  The locations were staked

by a representative of Environmental Management Services prior to our arrival at

the site.  Using a handheld GPS device, the latitude and longitude of each location

was recorded and is provided on the boring logs.  A site vicinity map is provided on

Figure 1 and the approximate locations of the borings and CPTs are shown on

Figure 2.  Detailed descriptive logs of the borings and laboratory tests are shown in

both tabular and graphical form in Appendix I.  Logs of the CPTs are provided in

Appendix II.  Upon completion of drilling the borings and performing the CPTs, the

holes were backfilled in accordance with current regulatory requirements.

Soil Borings

8. The undisturbed soil borings were made with a truck mounted rotary type drill rig. 

Undisturbed samples of cohesive or semi-cohesive subsoils were obtained at close

intervals or changes in strata using a 3-in. diameter thinwall Shelby tube sampler. 

The samples were immediately extruded from the sampler, inspected, and visually

classified by Eustis Engineering's soil technician.  Pocket penetrometer tests were

performed on the soil samples to give a general indication of their shear strength or

consistency.  The results of these tests are shown on the boring logs under the

column heading "PP."  Representative samples were then promptly placed in

moisture proof containers and sealed for preservation of their natural moisture

content.
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9. Samples of cohesionless and semi-cohesive materials were obtained during the

performance of in situ Standard Penetration Tests.  This test consists of driving a

2-in. diameter sampler 1 foot into the soil after first seating it 6 inches.  A 140-lb

weight dropped 30 inches is used to advance the sampler.  The number of blows

required to drive the sampler is indicative of the relative density of cohesionless

soils and the consistency of cohesive soils.  The samples were retained in moisture

proof containers for preservation of their natural moisture content.  The results of

the Standard Penetration Tests are shown on the boring logs under the column

heading “SPT.” 

Cone Penetrometer Tests

10. The CPTs were performed using our truck mounted rig and a 10-cm  cross-2

sectional area cone with a 60  apex angled tip and 150-cm  sleeve area.  TheE 2

penetrometer was hydraulically advanced into the ground at a rate of 2-cm/sec. 

Parameters (tip resistance, friction resistance, and pore pressure) were recorded

at 5-cm depth intervals.  The results of the CPTs were plotted graphically with

depth.  These plots are provided in Appendix II.  The plots provide tip resistance

t s 2 f(q ), sleeve friction (f ), pore pressure (u ), and friction ratio (R ). Testing was

performed in accordance with methods and procedures outlined in ASTM D 5778-

07.

LABORATORY TESTS

11. Soil mechanics laboratory tests, consisting of natural water content, unit weight, 

unconfined compression shear (UC), and unconsolidated undrained triaxial

compression shear (OB), were performed on samples obtained from the

undisturbed borings.  In addition, Atterberg liquid and plastic limits tests were

performed on selected representative samples to aid in classification of the subsoils

and to give an indication of their relative compressibility.  The test establishing the
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percent passing a No. 200 sieve (-#200) was also performed on a semi-cohesive

soil to aid in its classification.  The results of these laboratory tests are summarized

on the boring logs in Appendix I.

12. Grain size analyses were also performed on selected samples of cohesionless soils

to determine their particle distribution (PD) curves.  The results of these tests are

shown graphically on separate sheets following the boring logs in Appendix I. 

DESCRIPTION OF SUBSOIL CONDITIONS

Stratigraphy

13. Reference to Borings 4 through 8 and CPTs 2 and 3 show the underlying deposits

encountered consist of interbedded strata of very soft to very stiff clay, sandy clay,

silty clay, and organic clay; very loose to dense fine sand, silty sand, and clayey

sand; and loose to very compact sandy silt from the existing ground surface to the

termination of the borings at the 40-ft depth.  Subsoils encountered at Boring 1

consisted of medium stiff to very stiff clay, silty clay, and sandy clay with wood,

organic matter, and sand layers from the existing ground surface to the termination

of the boring at the 40-ft depth.  Samples taken between the 4 and 30-ft depths in

Boring 4 were noted to have a chemical odor.  Our interpretation of the stratigraphy

encountered at each boring is shown on the boring logs in Appendix I.  Interpreted

CPT logs are provided in Appendix II.

Ground Water

14. Long term measurements of the ground water were not recorded during our field

investigation.  Eustis Engineering performed a geotechnical investigation in 2010

for a proposed bypass channel.  At the time of the previous investigation the ground

water was observed to be 3 feet below the existing ground surface.  The depth to

- 5 -



ground water will vary with climatic conditions, drainage improvements, water levels

in nearby waterways (Turkey Creek and Bernard Bayou), and other factors.  The

depth to ground water should be determined by those persons responsible for

construction immediately prior to beginning work.

FOUNDATION ANALYSIS

Furnished Information

15. A plan drawing of the site dated 10 May 2010 and showing the proposed capping

plan was provided by Environmental Management Services.  Based on this drawing,

cantilever sheetpile walls are to be constructed at three locations across the site. 

Profiles A, B, C, and D were also provided.  Fill will be required in some areas

behind the wall in order to provide a working platform for construction equipment. 

Fill will also be placed at the site in order to cap potentially contaminated areas. 

The height of fill will range from 2 to 6 feet.  Fill heights of 5 to 6 feet will be in

localized areas which are not immediately behind the wall.  A continuous soil-

bentonite cutoff wall will also be constructed approximately 100 to 125 feet behind

the sheetpile walls.  Design of the bentonite wall is beyond our scope of work.

16. Drawings furnished by Environmental Management Services indicate the top of wall

will be at approximate el 4 (furnished datum).  Existing grades at the borings were

also estimated as el 4.  The mean low water level (MLWL) and extreme low water

level (ELWL) for Turkey Creek were furnished as el 0 and el -4, respectively.

Bulkhead Design Requirements

17. Design Assumptions.  Our analyses are based on furnished drawings and the

information outlined in “Furnished Information.”  We have assumed average soil

design parameters for the evaluation of the local and global stability of the

- 6 -



bulkhead.  These average parameters selected for design of the wall are shown on

Figure 3.  In addition, our analyses assume adhesion between the sheetpile wall

and subsoils to be 50%.  As previously noted, the thickness and relative density of

sand deposits varies between and away from the boring locations.  Thus, the

parameters and stratigraphy shown on Figure 3 are not appropriate for the design

of the soil-bentonite cutoff wall.  We have assumed the ground surface adjacent to

the wall to be at the top of the wall at el 4.  During construction, we assumed a

uniform a uniform surcharge load is present behind the wall that does not exceed

200 psf.  After construction, we assumed the approximate slope of the fill behind the

wall will be a minimum of 5 horizontal to 1 vertical with no additional surcharge

loads.  Should these assumptions or furnished information not be valid, Eustis

Engineering should be contacted immediately to reanalyze the wall.  Specifically,

we have assumed surcharge loads associated with construction equipment and

construction of working pads above el 4 will not exceed 200 psf.  Eustis Engineering

should be notified if any permanent surcharge loads will be placed within 30 feet of

the proposed bulkheads.  Our analyses assume the ground surface behind the wall

will be no higher than el 6 within 100 feet of the wall.  Should the sheetpile wall be

used for containment, Eustis Engineering should be contacted to evaluate seepage.

18. Method of Analyses.  Eustis Engineering utilized the U.S. Army Corps of Engineers’

computer program entitled “CWALSHT” for evaluation of the local stability of the

proposed bulkhead.  Unfactored soil parameters were used in these analyses.  The

estimated maximum bending moment in the sheetpile section was determined using

a factor of safety of 1.  Adequate factors of safety should be used to determine the

structural requirements.  The recommended sheetpile tip elevation was determined

by factoring the penetration.

19. Results of Analyses.  A summary of the results of our analyses for the proposed

cantilevered sheetpile walls is summarized below in Table 1 and also provided on

Figure 3.
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TABLE 1: SUMMARY OF SHEETPILE ANALYSIS RESULTS

WATER
LEVEL IN
TURKEY
CREEK

UNIFORM
SURCHARGE

LOAD
(PSF)

SUMMARY OF BULKHEAD ANALYSES

ESTIMATED
FACTOR OF

SAFETY . 1.3(1)

FACTOR OF SAFETY. 1.0 

RECOMMENDED
PILE TIP

ELEVATION
(FEET -

FURNISHED
DATUM)

MAXIMUM MOMENT
(FT-LBS/FT)

SCALED
DEFLECTION

(LB-IN. )3

El 0
(MLWL)

200 El -31
32,016 @
El -17.4

1.38 x 10  @10

El 4.0

El -4
(ELWL)

200 El -37
69,176 @
El -20.6

3.98 x 10  @10

El 4

A factor of safety of approximately 1.3 was applied to the estimated tip penetration.

20. The estimated maximum bending moments have not been factored (factor of safety

. 1.0). Adequate factors of safety should be applied to structural components.  To

obtain deflection in inches, divide the maximum scaled deflection by the product of

the modulus of elasticity of the sheet in psi and the sheet moment of inertia in

inches .  The tolerable deflection should be considered when selecting the sheetpile4

section.

Slope Stability

21. General.  Global stability analyses were performed by the LMVD Method of Planes

analysis.  To our knowledge, the existing banks have not shown any signs of

distress.  Installation of a cantilever bulkhead will improve the stability of the bank

as fill is placed to cap and grade the site.  We have estimated the minimum factor

of safety for global stability of the bulkhead to be approximately 2.37 as shown on

Figure 3.  Our analyses assume the bank geometry within Turkey Creek to be no

lower than el -10 within 100 feet of the wall.  However, we also recommend bank

slopes extend at a minimum of 3 horizontal to 1 vertical above el -10 within this 100-
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ft width.  Additional loadings (e.g., additional fills, buildings, etc.) in the vicinity of the

walls have not been considered in our analyses.  Increases in loadings in the

retained fill behind the wall, as well as scour or dredging within Turkey Creek in front

of the wall, have the potential of decreasing the factors of safety with respect to

global stability and should be further assessed by Eustis Engineering.

General Site Filling - Cap Fill

22. General Fill.  Clay fill may be used as backfill, but should not be used as structural

fill beneath roadways and paved areas.  Clay fill should meet the material

requirements for an AASHTO A-4 or A-6 material or a Class B8 or B9 borrow

material per Section 703.21 of the Mississippi Standard Specifications for Road and

Bridge Construction.  Additional fill requirements may be necessary for

environmental consideration for the cap, but were beyond our scope of services. 

Should future plans for the site include constructing structures and/or pavements

in the areas to be filled, Eustis Engineering should be contacted to give

recommendations for alternative fill materials.

23. Placement and Compaction.  Clay backfill placed behind the sheetpile wall may be

compacted to at least 95% of its maximum dry density near optimum moisture in

accordance with ASTM D 698 to meet assumptions for our local and global stability

analyses.  Backfill should be placed in loose lifts of 8 to 12 inches.  Additional

compaction requirements may be necessary to achieve permeability requirements. 

Fill should not be placed above the limits described for our local and global stability

analyses.

24. Quality Control.  Density tests should be performed on each lift of the compacted

fill to determine if the contractor has achieved the recommended density.  All filling

and compaction operations should be accomplished only during periods of dry
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weather.  The contractor should exercise caution during and after inclement weather

to ensure subsoil support is not degraded by construction operations.

25. Fill Settlement.  Consolidation of the subsoils can be expected due to placement of

fill to reach finished grade.  Based on furnished information and drawings, fill

heights will average around 4 feet above existing grade where fill is to be placed. 

Based on the furnished information, we estimate settlement of the existing ground

surface near the center of an area with plan dimensions of 200' x 250' due to the

placement of approximately 4 feet of fill to be 3 to 5 inches.

26. Approximately one-fourth of the center settlement will occur at the corners of the

filled area.  If additional fill heights or changes in the fill plan area are considered,

Eustis Engineering should be contacted to reevaluate potential settlement. 

Additional settlement could result from the use of poor quality fill materials or

improper placement and compaction of fill.

Vibrations  

27. General.  Sheetpile installation, hauling of fill materials, and other construction

operations will cause vibrations that may affect nearby structures, pavements, and

underground utilities.  Damage due to construction vibrations is usually associated

with movements of equipment, particularly heavy trucks and cranes.  Vibrations

associated with vehicular construction traffic are dependent on the size and speed

of individual vehicles as well as frequency.

28. Measurement.  If vibrations are a concern, we recommend peak particle velocities

due to construction operations be monitored at critical structures or pavements with

a seismograph during all construction operations that have a potential to cause

vibrations (e.g., hauling of fill, installing sheetpiles, moving equipment).  The record
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of peak particle velocities will provide information in assessing potential damage

and the types of changes best suited to the project requirements.

29. Generally, peak particle velocities of 1.5 to 2.0 in./sec are considered to be

threshold levels for structural damage.  Low peak particle velocity levels can also

be a problem for poorly constructed buildings or structures that have been

previously stressed by settlement or other movements.  In such cases, vibrations

on the order of 0.5 in./sec can initiate cosmetic damage or further cosmetic damage

that has already taken place in the structure.  Peak particle velocities between 0.25

and 0.5 in./sec may be sensed as being detrimental by human perception.  In

addition, peak particle velocities of 0.25 in./sec may densify cohesionless or semi-

cohesive deposits (such as fill materials) and result in settlement of structures

founded in these materials.  Considering the potential for cosmetic damage and the

adverse perception to human response, we recommend a level of 0.5 in./sec be set

as a construction tolerance for transient construction activities.  This level is

generally achievable with current construction methods.  However, for sustained

peak particle velocities in excess of 0.25 in./sec at a pavement, utility, or structure

of concern, Eustis Engineering should be notified.  

30. Mitigation Techniques.  Mitigation techniques to dampen the effects of vibrations on

structures are generally associated with decreasing the energy exciting vibrations

through the soil.  For construction traffic, tight speed controls can greatly reduce the

vibrations imparted to adjacent structures.

ADDITIONAL GEOTECHNICAL SERVICES

31. To provide continuity among the investigation, design, and construction phases,

Eustis Engineering should be retained to provide additional services during

completion of the project.  These services may include consultation during design

and construction, providing inspection of excavations, reviewing site drainage plans

- 11 -



and construction sequences proposed by the contractor, testing and approval of

proposed materials, concrete testing and inspection, vibration monitoring, and any

other soils and materials testing services.  Eustis Engineering offers a complete

range of materials testing services which will provide quality control during

construction and conformance to design specifications.

32. In summary, Eustis Engineering should be retained to monitor all geotechnical

related work performed by the contractor.  If construction problems arise, Eustis

Engineering should be notified to participate in the development of solutions.  This

participation permits the geotechnical engineer to evaluate the effects of

unanticipated conditions and propose solutions on the geotechnical design

assumptions particular to the project.  The design geotechnical engineer may also

be able to judge how site specific soil and ground water conditions will affect the

success of a proposed construction alternative.
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MITIGATION PLAN 

CFI GULFPORT SITE 
GULFPORT, MISSISSIPPI 

 
1.0 INTRODUCTION 
 
The Cavenham Forest Industries Inc. (CFI) site is a former wood treatment facility that operated from 
1906 until 1987.  As a result of environmental investigations, subsurface contamination was detected, and 
CFI has been working with the US Environmental Protection Agency and the Mississippi Department of 
Environmental Quality to remove and/or treat the contamination.    
 
CFI has developed a remediation plan that will address the environmental contamination at the site.  The 
remediation activities will cause impacts to wetlands and waters of the United States (WOUS).  Permits 
will be required from state and federal regulatory agencies and CFI will be required to conduct mitigation 
activities to reduce unavoidable impacts to wetlands and WOUS.  This report discusses the impacts and 
outlines a plan to mitigate the unavoidable impacts.    
 
2.0 IMPACT SUMMARY  
 
CFI proposes to conduct remediation activities at the CFI Gulfport Site (Figure 1).  Those remediation 
activities will result in unavoidable impacts to wetlands and WOUS.   The project will result in the filling 
of approximately 0.5 acres of WOUS, 1.86 acres of swamp forest wetlands, 0.35 acres of emergent 
wetlands, and 0.96 acres of scrub shrub wetlands.  The total area of impact to wetlands and open-water is 
approximately 3.67 acres.  A map showing the wetland impacts by wetlands type is provided as Figure 2. 

 
3.0 WETLANDS ASSESSMENT/CREDIT DETERMINATION 
 
In order to determine an ecological value of the wetlands to be impacted and to form a quantitative basis 
for determining mitigation requirements for a proposed environmental remediation project that would 
impact those wetlands a functional assessment was performed using the Wetlands Rapid Assessment 
Procedure developed by the South Florida Water Management District in 1997.  The habitat values for the 
wetlands areas for this project are based on the calculated WRAP scores as provided in the Wetlands 
Assessment Report which is attached as Appendix A of this report.  A summary of the WRAP scores for 
the wetlands areas that will be impacted by the project is shown in Table 1.  

 
Table 1. Wetlands Assessment Summary for the CFI-Gulfport Site 
 

TYPE OF WETLANDS IMPACTED WRAP SCORE 

WOUS - 
Swamp Forest 51.74 % 
Scrub Shrub 28.33 % 
Emergent Wetlands 58.33 % 

AVERAGE WRAP SCORE 46.13 
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Figure 1: Vicinity Map 
 
 



Mitigation Plan Page 3 
CFI Gulfport Site 
Gulfport, Mississippi 
 
 

 
BMI Environmental Services, LLC August 17, 2011 
Gulfport, Mississippi 

 

 
Figure 2: Wetlands Impacts Map 

 
 
Using the WRAP scores referenced in Table 1, the wetlands credits required to compensate for the 
wetland impacts were calculated by multiplying the area of impact for each wetlands type by the WRAP 
score.  These values are shown in Table 2.  
 
 
Table 2. Wetlands Credit Requirements for On-site Mitigation for the CFI-Gulfport Site 
 
 

TYPE OF WETLANDS 
IMPACTED AREA IMPACTED WRAP 

SCORE 
WRAP CREDITS 

REQUIRED 
WOUS 0.5 Ac -  
Swamp Forest 1.86 Ac 51.74 % 0.96 
Scrub Shrub 0.96 Ac 28.33 % 0.27 
Emergent Wetlands 0.35 Ac 58.33 % 0.20 

TOTAL ACRES 
IMPACTED 3.67 Ac   
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Considering the fact that CFI proposes to purchase mitigation credits from a mitigation bank for some of 
the compensatory mitigation, the WRAP scores shown in Table 1 were converted to relative habitat 
quality.  This conversion is required because the mitigation banks currently in operation use a ratio 
method for determining the required mitigation credits rather than the WRAP score.  Since the WRAP 
scores are numerical, the WRAP scores were converted to relative quality level (High, Medium, and Low) 
using general guidance provided by the Corps of Engineers on similar projects.  The conversion values 
are shown in Table 3.   It should be noted that conversion values shown in Table 3 do not show a 
conversion for Emergent Wetlands or Open Water habitat because the mitigation banks do not offer 
mitigation credits for these types of habitats.  
 
Table 3:  Wetlands Conversion Table 
 

TYPE OF WETLANDS IMPACTED AREA 
IMPACTED 

WRAP 
SCORE 

CONVERTED HABITAT 
QUALTY LEVEL 

Swamp Forest 1.86 Ac 51.74 Low 
TOTAL ACRES IMPACTED 1.86 Ac   

 
 
4.0 MITIGATION WORK PLAN 
 
In order to compensate for the unavoidable loss of wetlands associated with this project, CFI proposes a 
comprehensive mitigation plan that involves mitigation credit purchase from a wetland mitigation bank 
and creation mitigation to replace wetlands impacted by the project.  
 
4.1 MITIGATION OBJECTIVES 
 
The goal of this revised mitigation plan is to restore the functions and values of the existing wetlands 
within the proposed mitigation tract, and to provide for a long-term management plan that will insure the 
maintenance of the natural plant communities which once existed on this tract of land.   
 
4.2 SITE SELECTION 
 
The mitigation site selected for this project consists of two (2) upland areas along the shoreline of Bernard 
Bayou which forms the northern boundary of the CFI property.  The areas were selected by CFI based on 
the fact that the mitigation areas were on-site, they do not require any additional impacts to wetlands or 
WOUS, and the newly established mitigation areas will add ecological value to the aquatic resources of 
Bayou Bernard. 
 
4.3 SITE PROTECTION INSTRUMENT 
 
Once mitigation is completed, a legal description of the mitigation areas will be prepared, and a 
conservation easement will be placed on the mitigation areas.  This conservation easement will be filed in 
the Harrison County Chancery Clerks Office and the land records at the Harrison County Courthouse. 
 
4.4 MITIGATION CREDIT PURCHASE 
 
CFI proposes to purchase mitigation credits from a mitigation bank to provide compensatory mitigation 
for impacts to the Swamp Forest Wetlands. Based on the conversion calculation, CFI will purchase 
mitigation credits from an approved mitigation bank to compensate for impacts to 1.86 acres of low 
quality Swamp Forest Wetlands.  
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4.5 CREATION MITIGATION ACTIVITIES 
 
In addition to the mitigation credit purchase activities, CFI proposes to conduct creation mitigation to 
provide compensatory mitigation for the Scrub/Shrub Wetlands, the Emergent Wetlands and the Open 
Water Habitat (See figure 4).   
 
4.5.1 OPEN WATER CREATION 
    
CFI proposes to create a shallow open water area that will be excavated along the northern boundary of 
the site.  The open water areas will be excavated using either a long stick backhoe operating on mats, or a 
dragline with a clam shell bucket.  Care will be taken to minimize any fall back of material into the 
created marsh during excavation activities.  The open water areas will vary in width and will be no deeper 
than -3 feet at mean high water.  The location of the tidal channels is shown in Figures 4 and 5.  The total 
area of aquatic habitat to be created is 0.502 acres. 
 
4.5.2 EMERGENT WETLANDS CREATION 
 
CFI proposes to create emergent wetlands from existing upland areas that are adjacent to the tidally 
influenced waters of Bernard Bayou.  The upland areas will be cleared and graded and wetland vegetation 
will be planted on the sites.  The area for tidal marsh creation is approximately 0.382 acres and is shown 
in Figure 4.  Plant species selected for the emergent wetlands creation in these areas include Spartina 
alternaflora and Scirpus olneyi.  
 
4.5.3 SCRUB SHRUB CREATION  
 
CFI proposes to create scrub shrub wetlands habitat from existing upland areas that are adjacent to 
Bernard Bayou.  The upland areas will be cleared and graded and wetland vegetation will be planted on 
the sites.  The areas of uplands that will be modified to create scrub shrub wetlands are shown in Figures  
4 and 5.  Plant species for the scrub shrub wetlands areas will include Myrica cerifera, Baccharis 
halimifolia, and Spartina pattens.  The total area of scrub shrub wetlands to be created is approximately 
0.556 acres. 
 
4.5.4 CREATION MITIGATION RECAP 
 
The proposed creation mitigation activities outlined in Sections 4.5.1 through 4.5.3 should provide 
appropriate mitigation for the impacts associated with the remediation activities required by EPA. A recap 
of the mitigation activities and the associated mitigation credits to be generated by the mitigation 
activities is shown below in Table 4.   
 
Table 4. Proposed Creation Mitigation and Mitigation Credits by Mitigation Type 
 

PRESENT 
HABITAT 

TYPE 

FUTURE HABITAT TYPE/ 
MITIGATION ACTIVITY 

AREA 
(AC) 

EXISTING 
WRAP 
SCORE 

FUTURE 
WRAP 
SCORE 

DELTA WRAP 
CREDITS 

Uplands Open Water (Creation) 0.502 - -  - 
Uplands Scrub/Shrub (Creation) 0.556 0 60 % 60 % 0.33 
Uplands Emergent (Creation) 0.382 0 60 % 60 % 0.229 

TOTAL CREDITS 0.529 
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Figure 3. Proposed On-site Mitigation Areas for CFI Mitigation Plan. 
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Figure 4. Proposed Open Water Inlet West and Wetlands Areas for CFI Mitigation Plan. 
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Figure 5. Proposed East Open Water Inlet and Wetlands Area for CFI Mitigation Plan 
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4.6  IMPLEMENTATION AND GENERAL CONDITIONS 
    
The mitigation plan proposed by CFI will be implemented concurrent with or in advance of the project 
impacts.   The success of any mitigation effort depends on several critical factors.  These factors generally 
include adequate hydrology, substrate stabilization, planting materials, control of noxious plants, and 
proper maintenance and monitoring.   
 
4.7 SITE PREPARATION 
    
The goal of site preparation is to establish the proper physical habitat whereby functional wetlands can be 
established.  Site preparation will consists of general grading to establish the proper elevations and slopes 
for the specific habitat type.  
    
4.8 PLANTING MATERIALS 
    
Planting materials for the wetlands creation elements will be obtained from nursery stock.  Supplemental 
plantings of various species of wetlands plants will be made using nursery stock purchased by CFI. 
   
4.9 SUCCESS CRITERIA 
   
Success criteria for the mitigation will be based on the survival and growth of the newly created wetlands 
areas. The success of the wetlands creation will be based on a survival rate of 85% of the transplanted 
species and 95% coverage after five (5) growing seasons.  Measurements of survival and growth will be 
made on an annual basis and if the survival ratio falls below 85%, replacement sprigs will be planted.  
   
4.10 MONITORING 
    
Initial monitoring of the mitigation areas during construction will be on an “as needed” basis to insure the 
mitigation activities are conducted in accordance with the plan. On-site monitoring will consist of an 
annual assessment of plant survival and growth.  A minimum of four (4) random sites will be selected 
within the mitigation area and measurements will be taken for each plot.  This information along with 
field notes and photographs will be provided to the resource agencies at the end of each calendar year. 
    
4.11 ADAPTIVE MANAGEMENT ACTION 
    
In the event the mitigation effort is not successful, CFI will implement a Remedial Action Plan. The plan 
will consist of a minimum of two (2) actions.  If it is determined that the success criteria have not been 
achieved, the area will be re-planted.  If re-planting is not successful, the area will be re-evaluated to 
identify additional measures that should be taken to achieve the successful re-establishment of the desired 
plant species. 
    
5.0 SUMMARY  
 
In order to compensate for the unavoidable loss of wetlands associated with remediation activities at the 
Cavenham Gulfport Site, CFI proposes a comprehensive mitigation plan.  The mitigation plan will 
involve mitigation credits purchase and on-site creation and. The mitigation proposed for this project is 
based on WRAP Scores assigned to each habitat type.  Based on a comparison of the mitigation credits 
required as shown in Table 2 and the mitigation credits to be generated by the proposed creation 
mitigation as shown in Table 4, the mitigation proposed by CFI believes will compensate for the 
unavoidable loss. 
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WETLANDS RAPID ASSESSMENT PROCEDURE 
CFI GULFPORT SITE 

GULFPORT, MISSISSIPPI 
 
1.0 INTRODUCTION 
 
This report describes the results of a functional assessment of the wetlands located in the eastern portion 
of an + 82 acre tract of land on the south side of Bayou Bernard, north and west of Turkey Creek in 
Gulfport, Harrison County, Mississippi.  This assessment was conducted in order to establish an 
ecological value of the wetlands and to form a quantitative basis for determining mitigation requirements 
for a proposed environmental remediation project that would impact those wetlands.  

2.0 SITE DESCRIPTION AND BACKGROUND  
 
The Cavenham Forest Industries Inc. (CFI) site is a former wood treatment facility that operated from 
1906 until 1987.  As a result of environmental investigations, subsurface contamination was detected, and 
CFI has been working with the US Environmental Protection Agency and the Mississippi Department of 
Environmental Quality to remove and/or treat the contamination. Geographically the site is located in 
portion of Sections 15, 22, and 23 of Township 7 South, Range 11 West, Harrison County, Mississippi. h 
bisects the site. Please see Figure 1 for a location map of this site.  

Historically, the entire site was most likely part of a large, pine savannah wetlands that transitioned into a 
mixed pine and forested swamp wetland adjacent to Turkey Creek.  As the site was developed, areas were 
excavated to create holding ponds, and the fill material was dispersed throughout the site to create 
laydown areas for the creosote treated wood products.  There is also evidence that some of the shoreline 
areas along Turkey Creek have been modified by erosion and changes in the course of the creek as 
evidenced by the oxbow/meander scar. 

3.0 METHODOLOGY  
 
Aerial photography for the site was analyzed for common vegetative signatures indicating the presence of 
wetland and upland habitats. A general land cover classification map was developed and field verified. ES 
The work was performed on foot utilizing Trimble GPS equipment to map the limits of habitat types and 
other key features. Indicators were used to develop the habitat boundaries: vegetation, soils, and 
hydrology.  

The functional analysis methodology used for wetland habitats in this site evaluation was the Wetland 
Rapid Assessment Procedure (WRAP).  WRAP is a rating index developed by the South Florida Water 
Management District in 1997 to assist the regulatory evaluation of wetlands and wetland mitigation sites. 
The procedure has shown itself to be highly repeatable, and has been adopted by the U.S. Army Corps of 
Engineers for use in their wetland permitting program. WRAP can be used in combination with 
professional judgment to provide an accurate and consistent evaluation of wetland sites. WRAP assesses, 
on a 0 to 3 basis, each of six major criteria, including wildlife utilization, wetland overstory/shrub canopy, 
vegetative ground cover, adjacent upland support/wetland  
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Figure 1:  Vicinity Map (Source: USGS Quadrangle Map) 
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A matrix provided in the WRAP manual assists the rating biologist in arriving at an appropriate score for 
each of the indices. These scores are then added, and the result divided by the highest possible score to 
obtain a comparison number between 0.0 and 1.0. Each wetland type is rated according to its attributes; 
WRAP is not intended to compare different wetland community types to each other (i.e., marsh to wet 
prairie), rather, it is an evaluative method by habitat type. Generally speaking, wetlands with a rating 
above 0.66 are considered to be high quality wetland; those with a score between 0.33 and 0.66 of 
medium quality; and those with a score below 0.32 of low quality. Multiplying the WRAP score obtained 
times the acreage of the wetland can provide a numerical value of functional quality. This can then be 
compared with a similar numerical value for mitigation areas to determine possible net loss/gain of 
wetland function and value for a particular project.  
   
OVERVIEW OF PLANT COMMUNITIES 
   
The wetlands plant communities observed on the site vary based on topography and proximity to Turkey 
Creek and Bayou Bernard.  are described below using the classification system described in the 
Classification of Wetlands and Deepwater Habitats of the United States, U.S. Fish & Wildlife Service 
(FWS/OBS-79/31.    
 

Estuarine Intertidal Emergent Wetlands - These wetlands areas occur along the margins of bays, 
bayous, and the lower portions of creeks which are influenced by tides.  Dominant vegetation varies 
with distance from the Mississippi Sound and bays with the more salt tolerant species  such as smooth 
oyster grass (Spartina alternaflora) and black needlerush (Juncus roemarianus) dominating in higher 
salinity areas, with  needle rush and sawgrass (Cladium jamaicense) becoming more dominant in the 
backwaters and riverine areas  
 
Estuarine Intertidal Scrub-Shrub Wetlands - The scrub-shrub wetlands occur at a higher landscape 
position than the emergent wetlands, and are not regularly flooded by high tides.  Dominant plants in 
the scrub-shrub wetlands include wax myrtle (Myrica certifera), grounsel bush (Baccharis 
halimifolia), and salt marsh hay (Spartina pattens). 
 
Palustrine Forested “Swamp Forest” Wetlands - The Swamp Forest wetlands is a type of palustrine 
forested found in the lower Gulf coastal plain which includes wet pond cypress depressions, white 
cedar swamps, and bay swamp forests which are associated with brooks, creeks, and rivers. Common 
tree species include sweet bay (Magnolia virginiana), black gum (Nyssa sylvatica), red maple (Acer 
rubrum), and cypress (Taxodium sp.), and slash pine (Pinus elliotti).  
 

 

4.0 FINDINGS 
  
The findings for the three (3) distinct wetland plant community types are discussed below and shown 
graphically in Figure 2. A detailed discussion of the habitats, there relative size, and the specific wetland 
characteristics are also discussed.  The quality of these wetlands is generally very low, and the 
encroachment by man has reduced the habitat value significantly.  Areas of wetlands have been cleared, 
portion of the wetlands have been filled, and timber has been removed in the past.  In addition to the man 
induced activities, Hurricane Katrina washed large quantities of debris into some of the wetlands causing 
habitat disturbance. 
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Figure 2: Wetlands Plant Communities CGFI-Gulfport 
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4.1 Estuarine Intertidal Wetlands 
   
The estuarine intertidal wetlands, also described herein as emergent wetlands are located adjacent to the 
open water areas of Turkey Creek as it meanders along the eastern portion of the site.   The WRAP score 
for the emergent wetlands is 58.33% (See Figure 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3. WRAP Sheet for Estuarine Intertidal (Emergent) Wetlands 
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4.2 Estuarine Intertidal Scrub/Shrub Wetlands 
 
The estuarine Intertidal Scrub/Shrub Wetlands are located “up-slope” of the emergent wetlands and are 
generally found along the border between uplands and the wetlands along the eastern margin of the CFI-
Gulfport site. The WRAP score for the scrub/shrub wetlands is 28.33% (See Figure 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. WRAP Sheet for Scrub/Shrub Wetlands 
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4.3 Palustrine Forested Wetlands 
 
The Palustrine Forested Wetlands are also located “up-slope” of the emergent wetlands and are generally 
found along the margins of Turkey Creek.  For the purposes of this report, these wetlands are also 
described as “Swamp Forest” wetlands and the WRAP score for is 51.74% (See Figure 5). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5 WRAP Sheet for Palustrine Forested (Swamp Forest) Wetlands 
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5.0 SUMMARY 
 
This report describes the results of a functional assessment of the wetlands located in the eastern portion 
of an + 82 acre tract of land on the south side of Bayou Bernard, north and west of Turkey Creek in 
Gulfport, Harrison County, Mississippi.  This assessment was conducted in order to establish an 
ecological value of the wetlands and to form a quantitative basis for determining mitigation requirements 
for a proposed environmental remediation project that would impact those wetlands.  

The functional analysis methodology used for in this site evaluation is the WRAP is a rating index which 
was developed by the South Florida Water Management District in 1997 to assist the regulatory 
evaluation of wetlands and wetland mitigation sites. The WRAP methodology has been adopted by the 
U.S. Army Corps of Engineers for use in their wetland permitting program and will serve as the method 
for assessing the current value of wetlands on the site.   

Based on the wetlands delineation conducted for this site and the site observations made during the 
functional assessment work, three (3) types of wetlands plant communities were noted.  The type of 
wetlands habitat, the area of each wetlands, and the WRAP score are shown in the table below. 
 
Table 1: Summary Table 
 

 
 
 
 
 
 
 
 
 

 
 
The WRAP scores range from a low of 28.33% for the Scrub/Shrub Wetlands to a high of 51.74% for the 
Swamp Forest Wetlands, and the average score was 46.13%.  In general the scores are considered low and 
indicate conditions that have been impacted by man-induced fill and development.  

HABITAT DESCRIPTION ACRES WRAP SCORE 

Estuarine Intertidal Emergent Wetlands 0.35 58.33 % 
Estuarine Intertidal Scrub/Shrub Wetlands 1.26 28.33 % 
Palustrine Forested Swamp Forest Wetlands 2.96 51.74 % 

AVERAGE SCORE 46.13 % 
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6a cid285253 001_10-4-2002_gulfport_bernard bayou_00-04-095p_bbpropml.dat
T1      BASED ON FIS STUDY FROM PAPER PRINTOUT                                  
T2      HARRISON COUNTY, MISSISSIPI
T3      BERNARD BAYOU            10 YR FLOOD
T4      PROPOSED CLOMR MODEL             3/98   JC FILENAME:    BPROPFH2.IH2

J1     0       2                                                    1.75
J2     1              -1
J3    38      43       1      26      39       4     150     110                
J3                                                                              
J5   -10     -10

NC   .08     .08     .03      .1      .3

QT     5    7200   10000   14900   22000   14900

X1   0.8      24    2061    2811    3000    3000    5750
GR   8.6    2000     7.6    2061     0.7    2062     -10    2111   -13.3    2161
GR   -14    2211   -12.8    2261      -3    2311      .9    2341     1.5    2342
GR    .1    2397    -1.3    2407     -.6    2414      .8    2417       1    2599
GR   -.2    2604    -5.5    2649     -13    2699   -10.8    2719    -8.2    2774
GR   -.1    2810     3.1    2811     7.2    3188      15    3800

X1   0.9      21    2450    3193    5500    5700    7725
GR    14    2000    11.9    2313     6.7    2450    -7.1    2510   -12.7    2560
GR -13.8    2610   -14.8    2660   -14.3    2710   -14.8    2760   -13.7    2810
GR -12.8    2860   -10.3    2910   -10.2    2960   -11.5    3010      -9    3060
GR  -9.1    3110    -2.8    3160     2.9    3193    10.5    3284    12.4    3394
GR    15    3475

QT     5    4930    6750   10200   15000   10200

NC   .06     .06     .04                

X1   1.0      22     300     583    5500    6000    6175
GR  15.0       0    10.0      50     5.0      75     3.0     300     0.7     303
GR  -1.3     313    -3.2     323    -4.6     333   -11.9     343   -13.5     363
GR -13.8     383   -14.8     403   -14.7     423   -14.8     443   -14.3     463
GR -14.3     523    -8.3     543    -1.3     563     0.7     572     5.9     583
GR  10.0    1050    15.0    1375

NC   .08     .08   0.045                

X1   2.0      25     626     750    2350    2400    2400
GR    17       0    13.9     600     5.9     610     3.2     620     2.0     626
GR   0.6     627    -1.4     630    -0.7     640    -2.7     650    -6.7     660
GR  -8.6     670    -7.9     680    -7.3     690    -8.2     700    -6.6     710
GR  -2.2     720    -1.1     730    -1.6     740     0.6     744     2.9     750
GR   6.1     760     6.9     770    12.4     777    13.9     780    14.0     800

QT     5    4600    6300    9300   13500    9300

NC                            .3      .5

* CHANGED X3 ELEVATIONS FROM 13.9 TO 12.5
X1   2.1                              50      50      50
X3    10                                                    12.5    12.5

* CHANGED BWC FROM 101 TO 86 AND SS FROM 2.0 TO 2.34    
SB  1.05     1.6     2.6              86     8.0    2480    2.34    -6.5    -6.5

* CHANGED X3 ELEVATIONS FROM 13.9 TO 12.5 AND BT 638 TO 626 AND 757 TO 750
X1   2.2                              24      24      24
X2                     1    12.5    13.9
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X3    10                                                    12.5    12.5
BT   -11     600    13.9       0     619    13.9       0     626    13.9       0
BT           657    13.9       0     676    13.9       0     678    13.9       0
BT           719    13.9       0     738    13.9       0     750    13.9       0
BT           777    13.9       0     780    13.9       0                        

* CHANGED X3 ELEV FROM 12.6 TO 10.6     
X1   3.0      25     711     851      30      70      55
X3    10                                                    10.6    10.6
GR  17.0       0    13.9     600    12.6     700     5.6     701     5.4     711
GR   0.6     721    -2.1     731    -3.9     741    -4.2     751    -4.6     761
GR  -6.4     771    -8.4     781    -7.4     791    -8.8     801    -9.7     811
GR  -9.9     821    -1.6     831     0.6     836     3.1     841     8.4     851
GR  10.2     861    11.5     871    11.8     881    12.6     882    13.0     900

* CHANGED BWC FROM 127 TO 121 AND SS FROM 2.0 TO 1.19   
SB  1.05     1.6     2.6             121    12.0    2480    1.19    -6.9    -6.9

* CHANGED X3 ELEV FROM 12.6 TO 10.6 AND BT 852 TO 851
X1   3.1                              10      10      10
X2                     1    10.6    12.6
X3    10                                                    10.6    10.6
BT   -15     700    12.6       0     711    12.6       0     725    12.6       0
BT           739    12.6       0     752    12.6       0     767    12.6       0
BT           781    12.6       0     796    12.6       0     810    12.6       0
BT           824    12.6       0     838    12.6       0     851    12.6       0
BT           866    12.6       0     881    12.6       0     882    12.6       0

X1   3.2      21     440     570     200     100     150
GR  15.0       0    10.0     100     5.0     300     5.4     440     0.6     450
GR  -2.1     460    -3.9     470    -4.2     480    -4.6     490    -6.4     500
GR  -8.4     510    -7.4     520    -8.8     530    -9.7     540    -9.9     550
GR  -1.6     560     0.6     565     3.1     570     5.0     600    10.0     650
GR  15.0     775

* ADDED NC      
NC                            .1      .3

X1   300      19     318     538     650     900     700
GR  16.4       0    16.0      22     7.0     100    12.0     114    12.8     200
GR  12.0     255    10.4     300     8.0     318     3.5     333    -5.0     357
GR  -5.0     457     3.5     500     8.0     538     6.0     558     4.0     568
GR   2.8     600    10.7     700    18.0     800    20.4     900

* ADDED NC      
NC                            .3      .5

* CHANGED X3 ELEV FROM 25 TO 22
X1   301      12     116     304      50      50      50
X3    10                                                      22      22
GR  26.8       0    26.2      74    22.0      76    17.0      86    17.0     116
GR  -5.0     160    -5.0     260    17.0     304    17.0     334    21.0     342
GR  25.0     346    25.1     400

* CHANGED BWC FROM 188 TO 100 & INVERT ELEV FROM 2.5 TO -5
SB  1.05    1.60    2.60             100     4.0    4325     2.0      -5      -5

* CHANGED X3 ELEV FROM 25 TO 22 AND ADDED BT'S 116 AND 304      
X1   302       0       0       0      24      24      24
X2     0       0       1    22.0    25.0
X3    10                                                      22      22
BT   -10       0    26.8    26.8      74    26.2    22.0     116   26.04      22
BT           124    26.0    22.0     174    25.8    21.8     244    25.6    21.6
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BT           294    25.4    21.4     304   25.36   21.36     344    25.2    21.2
BT           346    25.0    21.0                                                

* CHANGED X3 ELEV FROM 29.7 TO 25.7 AND 28.88   
X1   303      13     572     760      50     210      90
X3    10                                                    25.7   28.88
GR  35.0       0    29.2     460    29.7     510    26.0     527    17.0     542
GR  17.0     572    -5.0     616    -5.0     716    17.0     760    17.0     790
GR  30.0     816    34.0     830    35.0    1010

* CHANGED BWC FROM 75 TO 100, SS FROM 3.8 TO 2, AND ELCHD FROM -5.5 TO -5.0
SB  1.05    1.60    2.60             100    12.0    6583       2    -5.0    -5.0

* CHANGED ELLC FROM 30 TO 28.88 
* CHANGED X3 FROM 29.7 TO 25.7 AND 28.88 AND ADDED BT'S 572 AND 760
X1   304                             150     150     150
X2                     1   28.88    29.7
X3    10                                                    25.7   28.88
BT   -10     510    29.7    25.7     550    30.1    26.1     572   30.26   26.26
BT           590    30.4    26.4     630    31.0    27.0     700    31.7    27.7
BT           750    32.7    28.7     760   32.88   28.88     790    33.4    29.4
BT           830    34.0    30.0                                                

* CHANGED X3 ELEV FROM 25.8 TO 22.51 AND 22.04  
X1   307      12     207     455      80     280     160    .625
X3    10                                                   22.51   22.04
GR  27.0       0    26.8      90    22.8     105    17.0     117    17.0     207
GR  -5.0     251    -5.0     411    17.0     455    17.0     565    21.8     575
GR  25.8     590    25.0    1000

* CHANGED BWC FROM 210 TO 160 AND ELCHU AND ELCHD FROM 3.3 TO -5.0
SB  1.05     1.6     2.6             100     7.0    4770     2.0    -5.0    -5.0

* CHANGED ELLC FROM 22.8 TO 22.51 AND ELTRD FROM 25.8 TO 25.7   
* CHANGED X3 ELEV FROM 25.8 TO 22.51 AND 22.04 AND ADDED BT'S 207 AND 455
X1   308      12     207     455      50      50      50    .625                
X2                     1   22.51    25.7                            .625
X3    10                                                   22.51   22.04
BT   -11      90    26.8    22.8     130    25.7    22.7     170    26.6    22.6
BT           207   26.51   22.51     210    26.5    22.5     430    26.1    22.1
BT           455   26.04   22.04     470    26.0    22.0     510    25.9    21.9
BT           550    25.8    21.8     590    25.8    21.8                        
GR  27.0       0    26.8      90    22.8     105    17.0     117    17.0     207
GR  -5.0     251    -5.0     411    17.0     455    17.0     565    21.8     575
GR  25.8     590    25.0    1000

NC                  0.06                

X1   309       8      36     224      50      50      50
GR  20.0       0    17.0       6    17.0      36    -5.0      80    -5.0     180
GR  17.5     224    17.0     254    20.0     260

* ADDED NC      
NC                            .1      .3

X1   310                            1230    1230    1230

* ADDED CROSS SECTIONS 310.1 THROUGH 310.8 TO REFLECT PROPOSED CHANNEL          

* MODIFIED MANNING'S "n" VALUES TO REFLECT MAINTAINED GRASS-LINED CHANNEL       
* ADDED CONTRACTION/EXPANSION COEFFICIENTS      
NC                  .035                
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X1 310.1       4    1000  1209.8     530     530     530
GR    16    1000    -2.3  1054.9    -2.3  1154.9      16  1209.8

* PROPOSED SOUTHERN BRIDGE      
* ADDED CONTRACTION/EXPANSION COEFFICIENTS      
NC                            .3      .5
X1 310.2       4    1000  1209.8     200     200     200
X3    10                                                      16      16
GR    16    1000    -2.3  1054.9    -2.3  1154.9      16  1209.8

SB  1.05     1.6     2.6             100       3    2630       3    -2.3    -2.3

* CHANGED X2 ELEV FROM 15 TO 16
X1 310.3       4    1000  1209.8      60      60      60
X2                     1      15      16
X3    10                                                      16      16
BT    -6    1000      16      16    1003      16      15  1054.9      16      15
BT        1154.9      16      15  1206.8      16      15  1209.8      16      16
GR    16    1000    -2.3  1054.9    -2.3  1154.9      16  1209.8

X1 310.4       4    1000  1209.8      80      80      80
GR    16    1000    -2.3  1054.9    -2.3  1154.9      16  1209.8

* ADDED NC      
NC                            .1      .3
X1 310.5       7    1000    1260     245     245     245
GR    16    1000      -2    1054      -2    1154       8    1184       6    1224
GR    10    1252      16    1260

X1 310.6       5    1000  1187.1     230     230     230
GR    16    1000    -1.4  1052.2    -1.4  1152.2     5.6  1173.2      16  1187.1

X1 310.7       5    1000  1187.1     210     210     210
GR  15.7    1000    -1.7  1052.2    -1.7  1152.2     5.3  1173.2    15.7  1187.1

X1 310.8       5    1000 1141.75     190     190     190
GR    18    1000       1 1012.75      -2 1021.75      -2 1081.75      18 1141.75

* END OF MODIFIED CROSS SECTIONS

QT     5    2700    3700    5460    7600    5460

* CHANGED MANNING'S "n" VALUE BACK TO EXISTING  
* ADDED CONTRACTION/EXPANSION COEFFICIENTS      
NC                   .06      .3      .5

X1   313      19     500     600     110     110     110
X3    10                                                      25      25
GR  27.0       0    26.3     100    25.7     200    25.5     400    26.4     421
GR   8.9     454     9.7     500     9.2     512     5.5     535     1.5     540
GR  -0.9     560     2.3     570     9.2     590    10.7     600    10.5     635
GR  26.4     661    25.8    1000    26.0    1100    27.2    1400

* CHANGED BWC FROM 166 TO 165, SS FROM 2 TO 1.87, AND INVERT FROM 5 TO 6.4      
SB  1.05    1.60    2.60             165    1.87    4000       2     6.4     6.4

* ADDED BT'S 500 AND 600
X1   314                             102     102     102
X2                     1    25.0    26.4
X3    10                                                      25      25
BT   -10     421    26.4       0     451    26.5       0     481    26.7       0
BT           500    26.7       0     511    26.7       0     571    26.7       0
BT           600    26.7       0     601    26.7       0     631    26.5       0
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BT           661    26.4       0                                                

X1     4      44     620     950     450     250     550
X3    10                                                      22      22
GR  25.0       0    22.4     575    20.9     580    15.9     590    10.7     600
GR   9.1     610     7.8     620     7.4     630     5.2     640     4.7     650
GR   2.9     660     4.4     670     4.4     680     1.7     690     0.8     698
GR  -1.4     700    -1.5     710    -0.6     720    -0.8     730    -0.6     740
GR  -1.2     750    -0.2     760     0.2     770    -0.2     780    -0.1     790
GR  -0.6     800     0.5     810     4.0     820    -0.3     830    -1.6     840
GR  -0.4     850    -0.2     860     0.7     870     1.6     880     1.9     890
GR  -0.4     900    -1.4     910    -1.6     920     1.0     930     5.0     940
GR  10.6     950    17.5     960    22.2     970    25.0    1050

SB  1.05    1.60     2.6             314    27.0    6880    1.93     1.0     1.0

* CHANGED BT'S 633 TO 620 AND 955 TO 950
X1    41                              10      10      10
X2                     1    22.0      25
X3    10                                                      22      22
BT   -31       0    25.0       0     575    25.4       0     588    25.4       0
BT           604    25.4       0     617    25.4       0     620    25.4       0
BT           646    25.4       0     661    25.4       0     675    25.4       0
BT           689    25.4       0     703    25.4       0     716    25.4       0
BT           731    25.4       0     745    25.4       0     759    25.4       0
BT           773    25.4       0     787    25.4       0     802    25.4       0
BT           815    25.4       0     829    25.4       0     843    25.4       0
BT           857    25.4       0     872    25.4       0     885    25.4       0
BT           899    25.4       0     914    25.4       0     927    25.4       0
BT           943    25.4       0     950    25.4       0     970    25.4       0
BT          1050    25.0       0                                                

X1     5      34    1148    1228     150     250     250
X3    10                                                      21      21
GR  25.0       0    21.9    1000    20.9    1001    17.3    1008    12.5    1018
GR  11.2    1028    11.0    1038    10.3    1048    10.4    1058    10.1    1068
GR   9.3    1078     9.3    1088     9.0    1098     8.7    1108     8.9    1118
GR   8.8    1128     8.1    1138     9.9    1148     7.0    1158     2.3    1168
GR   0.7    1171     0.1    1178    -0.8    1188    -0.1    1198     0.7    1200
GR   2.7    1208     5.7    1218    11.7    1228    11.8    1238    12.1    1248
GR  15.9    1258    18.1    1267    21.9    1268    25.0    1600

SB  1.05    1.60    2.60             210    12.0    3280     2.0     6.5     6.5

* CHANGED BT'S FROM 1135 TO 1148 AND FROM 1129 TO 1228
X1    51                              35      35      35
X2                     1    21.0    21.9
X3    10                                                      21      21
BT   -14    1000    21.9       0    1001    21.9       0    1021    21.9       0
BT          1040    21.9       0    1059    21.9       0    1077    21.9       0
BT          1097    21.9       0    1115    21.9       0    1148    21.9       0
BT          1167    21.9       0    1197    21.9       0    1228    21.9       0
BT          1248    21.9       0    1268    21.9       0                        

X1    52                              50      50      50

* ADDED NC      
NC                            .1      .3

X1     6      14    1005    1085    2200    2700    2500
GR  25.0       0    20.5     200   19.14    1000    12.5    1005     6.5    1018
GR   2.7    1031     1.9    1037     1.7    1047     2.7    1050     6.3    1056
GR  12.0    1065    14.7    1085    20.0    1300    25.0    1700
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EJ

T1      BASED ON FIS STUDY FROM PAPER PRINTOUT                                  
T2      HARRISON COUNTY, MISSISSIPI
T3      BERNARD BAYOU            25 YR FLOOD
T4      PROPOSED CLOMR MODEL             9/97   JC FILENAME:    BPROPFH2.IH2
J1   -10       3                                                     2.5
J2     2              -1

T1      BASED ON FIS STUDY FROM PAPER PRINTOUT                                  
T2      HARRISON COUNTY, MISSISSIPI
T3      BERNARD BAYOU           100 YR FLOOD
T4      PROPOSED CLOMR MODEL             9/97   JC FILENAME:    BPROPFH2.IH2
J1   -10       4                                                    3.77
J2     3              -1

T1      BASED ON FIS STUDY FROM PAPER PRINTOUT                                  
T2      HARRISON COUNTY, MISSISSIPI
T3      BERNARD BAYOU           500 YR FLOOD
T4      PROPOSED CLOMR MODEL             9/97   JC FILENAME:    BPROPFH2.IH2
J1   -10       5                                                     5.0
J2    15              -1

ER
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1********************************************                                       
         ***************************************
 *  HEC-2 WATER SURFACE PROFILES            *                                       
         *  U.S. ARMY CORPS OF ENGINEERS       *
 *                                          *                                       
         *  HYDROLOGIC ENGINEERING CENTER      *
 *  Version   4.6.2;  May 1991              *                                       
         *  609 SECOND STREET, SUITE D         *
 *                                          *                                       
         *  DAVIS, CALIFORNIA 95616-4687       *
 *  RUN DATE    14JUL00    TIME   14:55:24  *                                       
         *          (916) 756-1104             *
 ********************************************                                       
         ***************************************

                                             X     X  XXXXXXX   XXXXX              
XXXXX 
                                             X     X  X        X     X            X 
   X
                                             X     X  X        X                    
   X
                                             XXXXXXX  XXXX     X          XXXXX    
XXXXX 
                                             X     X  X        X                  X 
    
                                             X     X  X        X     X            X 
    
                                             X     X  XXXXXXX   XXXXX             
XXXXXXX
1
    14JUL00      14:55:24                                                           
                              PAGE    1

                                                                                    
THIS RUN EXECUTED 14JUL00    14:55:24
 *************************************
  HEC-2 WATER SURFACE PROFILES  

  Version   4.6.2;  May 1991       
 *************************************

 T1      BASED ON FIS STUDY FROM PAPER PRINTOUT                                  
 T2      HARRISON COUNTY, MISSISSIPI                                             
 T3      BERNARD BAYOU            10 YR FLOOD                                    
 T4      PROPOSED CLOMR MODEL             3/98   JC FILENAME:    BPROPFH2.IH2    
 
 
 J1  ICHECK    INQ       NINV      IDIR      STRT      METRIC    HVINS     Q        
WSEL      FQ

        0         2                                                                 
1.75          
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 J2  NPROF     IPLOT     PRFVS     XSECV     XSECH     FN       ALLDC     IBW       
CHNIM      ITRACE

       1                  -1                                                        
             

 J3  VARIABLE CODES FOR SUMMARY PRINTOUT

      38         43          1         26         39          4        150        
110                      
                                                                                    
                      

 J5  LPRNT    NUMSEC                    ********REQUESTED SECTION NUMBERS********

     -10       -10                                                                  
             
 
 
 NC      .08        .08        .03         .1          .3                           
                                
 
 QT        5       7200      10000      14900       22000       14900               
                                
 
 X1      0.8         24       2061       2811        3000        3000        5750   
                                
 GR      8.6       2000        7.6       2061         0.7        2062         -10   
    2111       -13.3        2161
 GR      -14       2211      -12.8       2261          -3        2311          .9   
    2341         1.5        2342
 GR       .1       2397       -1.3       2407         -.6        2414          .8   
    2417           1        2599
 GR      -.2       2604       -5.5       2649         -13        2699       -10.8   
    2719        -8.2        2774
 GR      -.1       2810        3.1       2811         7.2        3188          15   
    3800                        
 
 
 X1      0.9         21       2450       3193        5500        5700        7725   
                                
 GR       14       2000       11.9       2313         6.7        2450        -7.1   
    2510       -12.7        2560
 GR    -13.8       2610      -14.8       2660       -14.3        2710       -14.8   
    2760       -13.7        2810
 GR    -12.8       2860      -10.3       2910       -10.2        2960       -11.5   
    3010          -9        3060
 GR     -9.1       3110       -2.8       3160         2.9        3193        10.5   
    3284        12.4        3394
 GR       15       3475                                                             
                                
 
1
    14JUL00      14:55:24                                                           
                              PAGE    2

 
 QT        5       4930       6750      10200       15000       10200               
                                
 
 NC      .06        .06        .04                                                  
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 X1      1.0         22        300        583        5500        6000        6175   
                                
 GR     15.0          0       10.0         50         5.0          75         3.0   
     300         0.7         303
 GR     -1.3        313       -3.2        323        -4.6         333       -11.9   
     343       -13.5         363
 GR    -13.8        383      -14.8        403       -14.7         423       -14.8   
     443       -14.3         463
 GR    -14.3        523       -8.3        543        -1.3         563         0.7   
     572         5.9         583
 GR     10.0       1050       15.0       1375                                       
                                
 
 
 NC      .08        .08      0.045                                                  
                                
 
 X1      2.0         25        626        750        2350        2400        2400   
                                
 GR       17          0       13.9        600         5.9         610         3.2   
     620         2.0         626
 GR      0.6        627       -1.4        630        -0.7         640        -2.7   
     650        -6.7         660
 GR     -8.6        670       -7.9        680        -7.3         690        -8.2   
     700        -6.6         710
 GR     -2.2        720       -1.1        730        -1.6         740         0.6   
     744         2.9         750
 GR      6.1        760        6.9        770        12.4         777        13.9   
     780        14.0         800
 
 
 QT        5       4600       6300       9300       13500        9300               
                                
 
 NC                                        .3          .5                           
                                
 
   CHANGED X3 ELEVATIONS FROM 13.9 TO 12.5                                       
 X1      2.1                                           50          50          50   
                                
 X3       10                                                                        
    12.5        12.5            
 
   CHANGED BWC FROM 101 TO 86 AND SS FROM 2.0 TO 2.34                            
 
 SB     1.05        1.6        2.6                     86         8.0        2480   
    2.34        -6.5        -6.5
 
   CHANGED X3 ELEVATIONS FROM 13.9 TO 12.5 AND BT 638 TO 626 AND 757 TO 750      
 X1      2.2                                           24          24          24   
                                
 X2                              1       12.5        13.9                           
                                
 X3       10                                                                        
    12.5        12.5            
 BT      -11        600       13.9          0         619        13.9           0   
     626        13.9           0
 BT                 657       13.9          0         676        13.9           0   
     678        13.9           0
 BT                 719       13.9          0         738        13.9           0   
     750        13.9           0
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 BT                 777       13.9          0         780        13.9           0   
                                
 
   CHANGED X3 ELEV FROM 12.6 TO 10.6                                             
 
 X1      3.0         25        711        851          30          70          55   
                                
 X3       10                                                                        
    10.6        10.6            
 GR     17.0          0       13.9        600        12.6         700         5.6   
     701         5.4         711
 GR      0.6        721       -2.1        731        -3.9         741        -4.2   
     751        -4.6         761
 GR     -6.4        771       -8.4        781        -7.4         791        -8.8   
     801        -9.7         811
 GR     -9.9        821       -1.6        831         0.6         836         3.1   
     841         8.4         851
 GR     10.2        861       11.5        871        11.8         881        12.6   
     882        13.0         900
 
1
    14JUL00      14:55:24                                                           
                              PAGE    3

   CHANGED BWC FROM 127 TO 121 AND SS FROM 2.0 TO 1.19                           
 
 SB     1.05        1.6        2.6                    121        12.0        2480   
    1.19        -6.9        -6.9
 
   CHANGED X3 ELEV FROM 12.6 TO 10.6 AND BT 852 TO 851                           
 X1      3.1                                           10          10          10   
                                
 X2                              1       10.6        12.6                           
                                
 X3       10                                                                        
    10.6        10.6            
 BT      -15        700       12.6          0         711        12.6           0   
     725        12.6           0
 BT                 739       12.6          0         752        12.6           0   
     767        12.6           0
 BT                 781       12.6          0         796        12.6           0   
     810        12.6           0
 BT                 824       12.6          0         838        12.6           0   
     851        12.6           0
 BT                 866       12.6          0         881        12.6           0   
     882        12.6           0
 
 
 X1      3.2         21        440        570         200         100         150   
                                
 GR     15.0          0       10.0        100         5.0         300         5.4   
     440         0.6         450
 GR     -2.1        460       -3.9        470        -4.2         480        -4.6   
     490        -6.4         500
 GR     -8.4        510       -7.4        520        -8.8         530        -9.7   
     540        -9.9         550
 GR     -1.6        560        0.6        565         3.1         570         5.0   
     600        10.0         650
 GR     15.0        775                                                             
                                
 
   ADDED NC                                                                      
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 NC                                        .1          .3                           
                                
 
 X1      300         19        318        538         650         900         700   
                                
 GR     16.4          0       16.0         22         7.0         100        12.0   
     114        12.8         200
 GR     12.0        255       10.4        300         8.0         318         3.5   
     333        -5.0         357
 GR     -5.0        457        3.5        500         8.0         538         6.0   
     558         4.0         568
 GR      2.8        600       10.7        700        18.0         800        20.4   
     900                        
 
   ADDED NC                                                                      
 
 NC                                        .3          .5                           
                                
 
   CHANGED X3 ELEV FROM 25 TO 22                                                 
 X1      301         12        116        304          50          50          50   
                                
 X3       10                                                                        
      22          22            
 GR     26.8          0       26.2         74        22.0          76        17.0   
      86        17.0         116
 GR     -5.0        160       -5.0        260        17.0         304        17.0   
     334        21.0         342
 GR     25.0        346       25.1        400                                       
                                
 
   CHANGED BWC FROM 188 TO 100 & INVERT ELEV FROM 2.5 TO -5                      
 
 SB     1.05       1.60       2.60                    100         4.0        4325   
     2.0          -5          -5
 
   CHANGED X3 ELEV FROM 25 TO 22 AND ADDED BT'S 116 AND 304                      
 X1      302          0          0          0          24          24          24   
                                
 X2        0          0          1       22.0        25.0                           
                                
 X3       10                                                                        
      22          22            
 BT      -10          0       26.8       26.8          74        26.2        22.0   
     116       26.04          22
 BT                 124       26.0       22.0         174        25.8        21.8   
     244        25.6        21.6
 BT                 294       25.4       21.4         304       25.36       21.36   
     344        25.2        21.2
1
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 BT                 346       25.0       21.0                                       
                                
 
   CHANGED X3 ELEV FROM 29.7 TO 25.7 AND 28.88                                   
 
 X1      303         13        572        760          50         210          90   
                                
 X3       10                                                                        
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    25.7       28.88            
 GR     35.0          0       29.2        460        29.7         510        26.0   
     527        17.0         542
 GR     17.0        572       -5.0        616        -5.0         716        17.0   
     760        17.0         790
 GR     30.0        816       34.0        830        35.0        1010               
                                
 
   CHANGED BWC FROM 75 TO 100, SS FROM 3.8 TO 2, AND ELCHD FROM -5.5 TO -5.0     
 
 SB     1.05       1.60       2.60                    100        12.0        6583   
       2        -5.0        -5.0
 
   CHANGED ELLC FROM 30 TO 28.88                                                 
   CHANGED X3 FROM 29.7 TO 25.7 AND 28.88 AND ADDED BT'S 572 AND 760             
 X1      304                                          150         150         150   
                                
 X2                              1      28.88        29.7                           
                                
 X3       10                                                                        
    25.7       28.88            
 BT      -10        510       29.7       25.7         550        30.1        26.1   
     572       30.26       26.26
 BT                 590       30.4       26.4         630        31.0        27.0   
     700        31.7        27.7
 BT                 750       32.7       28.7         760       32.88       28.88   
     790        33.4        29.4
 BT                 830       34.0       30.0                                       
                                
 
   CHANGED X3 ELEV FROM 25.8 TO 22.51 AND 22.04                                  
 
 X1      307         12        207        455          80         280         160   
    .625                        
 X3       10                                                                        
   22.51       22.04            
 GR     27.0          0       26.8         90        22.8         105        17.0   
     117        17.0         207
 GR     -5.0        251       -5.0        411        17.0         455        17.0   
     565        21.8         575
 GR     25.8        590       25.0       1000                                       
                                
 
   CHANGED BWC FROM 210 TO 160 AND ELCHU AND ELCHD FROM 3.3 TO -5.0              
 
 SB     1.05        1.6        2.6                    100         7.0        4770   
     2.0        -5.0        -5.0
 
   CHANGED ELLC FROM 22.8 TO 22.51 AND ELTRD FROM 25.8 TO 25.7                   
   CHANGED X3 ELEV FROM 25.8 TO 22.51 AND 22.04 AND ADDED BT'S 207 AND 455       
 X1      308         12        207        455          50          50          50   
    .625                        
 X2                              1      22.51        25.7                           
                .625            
 X3       10                                                                        
   22.51       22.04            
 BT      -11         90       26.8       22.8         130        25.7        22.7   
     170        26.6        22.6
 BT                 207      26.51      22.51         210        26.5        22.5   
     430        26.1        22.1
 BT                 455      26.04      22.04         470        26.0        22.0   
     510        25.9        21.9
 BT                 550       25.8       21.8         590        25.8        21.8   
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 GR     27.0          0       26.8         90        22.8         105        17.0   
     117        17.0         207
 GR     -5.0        251       -5.0        411        17.0         455        17.0   
     565        21.8         575
 GR     25.8        590       25.0       1000                                       
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 NC                           0.06                                                  
                                
 
 X1      309          8         36        224          50          50          50   
                                
 GR     20.0          0       17.0          6        17.0          36        -5.0   
      80        -5.0         180
 GR     17.5        224       17.0        254        20.0         260               
                                
 
   ADDED NC                                                                      
 
 NC                                        .1          .3                           
                                
 
 X1      310                                         1230        1230        1230   
                                
 
   ADDED CROSS SECTIONS 310.1 THROUGH 310.8 TO REFLECT PROPOSED CHANNEL          
 
   MODIFIED MANNING'S "n" VALUES TO REFLECT MAINTAINED GRASS-LINED CHANNEL       
   ADDED CONTRACTION/EXPANSION COEFFICIENTS                                      
 
 NC                           .035                                                  
                                
 
 X1    310.1          4       1000     1209.8         530         530         530   
                                
 GR       16       1000       -2.3     1054.9        -2.3      1154.9          16   
  1209.8                        
 
   PROPOSED SOUTHERN BRIDGE                                                      
   ADDED CONTRACTION/EXPANSION COEFFICIENTS                                      
 
 NC                                        .3          .5                           
                                
 X1    310.2          4       1000     1209.8         200         200         200   
                                
 X3       10                                                                        
      16          16            
 GR       16       1000       -2.3     1054.9        -2.3      1154.9          16   
  1209.8                        
 
 
 SB     1.05        1.6        2.6                    100           3        2630   
       3        -2.3        -2.3
 
   CHANGED X2 ELEV FROM 15 TO 16                                                 
 X1    310.3          4       1000     1209.8          60          60          60   
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 X2                              1         15          16                           
                                
 X3       10                                                                        
      16          16            
 BT       -6       1000         16         16        1003          16          15   
  1054.9          16          15
 BT              1154.9         16         15      1206.8          16          15   
  1209.8          16          16
 GR       16       1000       -2.3     1054.9        -2.3      1154.9          16   
  1209.8                        
 
 
 X1    310.4          4       1000     1209.8          80          80          80   
                                
 GR       16       1000       -2.3     1054.9        -2.3      1154.9          16   
  1209.8                        
 
   ADDED NC                                                                      
 
 NC                                        .1          .3                           
                                
 X1    310.5          7       1000       1260         245         245         245   
                                
 GR       16       1000         -2       1054          -2        1154           8   
    1184           6        1224
 GR       10       1252         16       1260                                       
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 X1    310.6          5       1000     1187.1         230         230         230   
                                
 GR       16       1000       -1.4     1052.2        -1.4      1152.2         5.6   
  1173.2          16      1187.1
 
 
 X1    310.7          5       1000     1187.1         210         210         210   
                                
 GR     15.7       1000       -1.7     1052.2        -1.7      1152.2         5.3   
  1173.2        15.7      1187.1
 
 
 X1    310.8          5       1000    1141.75         190         190         190   
                                
 GR       18       1000          1    1012.75          -2     1021.75          -2   
 1081.75          18     1141.75
 
   END OF MODIFIED CROSS SECTIONS                                                
 
 
 QT        5       2700       3700       5460        7600        5460               
                                
 
   CHANGED MANNING'S "n" VALUE BACK TO EXISTING                                  
   ADDED CONTRACTION/EXPANSION COEFFICIENTS                                      
 NC                            .06         .3          .5                           
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 X1      313         19        500        600         110         110         110   
                                
 X3       10                                                                        
      25          25            
 GR     27.0          0       26.3        100        25.7         200        25.5   
     400        26.4         421
 GR      8.9        454        9.7        500         9.2         512         5.5   
     535         1.5         540
 GR     -0.9        560        2.3        570         9.2         590        10.7   
     600        10.5         635
 GR     26.4        661       25.8       1000        26.0        1100        27.2   
    1400                        
 
   CHANGED BWC FROM 166 TO 165, SS FROM 2 TO 1.87, AND INVERT FROM 5 TO 6.4      
 
 SB     1.05       1.60       2.60                    165        1.87        4000   
       2         6.4         6.4
 
   ADDED BT'S 500 AND 600                                                        
 X1      314                                          102         102         102   
                                
 X2                              1       25.0        26.4                           
                                
 X3       10                                                                        
      25          25            
 BT      -10        421       26.4          0         451        26.5           0   
     481        26.7           0
 BT                 500       26.7          0         511        26.7           0   
     571        26.7           0
 BT                 600       26.7          0         601        26.7           0   
     631        26.5           0
 BT                 661       26.4          0                                       
                                
 
 
 X1        4         44        620        950         450         250         550   
                                
 X3       10                                                                        
      22          22            
 GR     25.0          0       22.4        575        20.9         580        15.9   
     590        10.7         600
 GR      9.1        610        7.8        620         7.4         630         5.2   
     640         4.7         650
 GR      2.9        660        4.4        670         4.4         680         1.7   
     690         0.8         698
 GR     -1.4        700       -1.5        710        -0.6         720        -0.8   
     730        -0.6         740
 GR     -1.2        750       -0.2        760         0.2         770        -0.2   
     780        -0.1         790
 GR     -0.6        800        0.5        810         4.0         820        -0.3   
     830        -1.6         840
 GR     -0.4        850       -0.2        860         0.7         870         1.6   
     880         1.9         890
 GR     -0.4        900       -1.4        910        -1.6         920         1.0   
     930         5.0         940
 GR     10.6        950       17.5        960        22.2         970        25.0   
    1050                        
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 SB     1.05       1.60        2.6                    314        27.0        6880   
    1.93         1.0         1.0
 
   CHANGED BT'S 633 TO 620 AND 955 TO 950                                        
 X1       41                                           10          10          10   
                                
 X2                              1       22.0          25                           
                                
 X3       10                                                                        
      22          22            
 BT      -31          0       25.0          0         575        25.4           0   
     588        25.4           0
 BT                 604       25.4          0         617        25.4           0   
     620        25.4           0
 BT                 646       25.4          0         661        25.4           0   
     675        25.4           0
 BT                 689       25.4          0         703        25.4           0   
     716        25.4           0
 BT                 731       25.4          0         745        25.4           0   
     759        25.4           0
 BT                 773       25.4          0         787        25.4           0   
     802        25.4           0
 BT                 815       25.4          0         829        25.4           0   
     843        25.4           0
 BT                 857       25.4          0         872        25.4           0   
     885        25.4           0
 BT                 899       25.4          0         914        25.4           0   
     927        25.4           0
 BT                 943       25.4          0         950        25.4           0   
     970        25.4           0
 BT                1050       25.0          0                                       
                                
 
 
 X1        5         34       1148       1228         150         250         250   
                                
 X3       10                                                                        
      21          21            
 GR     25.0          0       21.9       1000        20.9        1001        17.3   
    1008        12.5        1018
 GR     11.2       1028       11.0       1038        10.3        1048        10.4   
    1058        10.1        1068
 GR      9.3       1078        9.3       1088         9.0        1098         8.7   
    1108         8.9        1118
 GR      8.8       1128        8.1       1138         9.9        1148         7.0   
    1158         2.3        1168
 GR      0.7       1171        0.1       1178        -0.8        1188        -0.1   
    1198         0.7        1200
 GR      2.7       1208        5.7       1218        11.7        1228        11.8   
    1238        12.1        1248
 GR     15.9       1258       18.1       1267        21.9        1268        25.0   
    1600                        
 
 
 SB     1.05       1.60       2.60                    210        12.0        3280   
     2.0         6.5         6.5
 
   CHANGED BT'S FROM 1135 TO 1148 AND FROM 1129 TO 1228                          
 X1       51                                           35          35          35   
                                
 X2                              1       21.0        21.9                           
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 X3       10                                                                        
      21          21            
 BT      -14       1000       21.9          0        1001        21.9           0   
    1021        21.9           0
 BT                1040       21.9          0        1059        21.9           0   
    1077        21.9           0
 BT                1097       21.9          0        1115        21.9           0   
    1148        21.9           0
 BT                1167       21.9          0        1197        21.9           0   
    1228        21.9           0
 BT                1248       21.9          0        1268        21.9           0   
                                
 
 
 X1       52                                           50          50          50   
                                
 
   ADDED NC                                                                      
 
 NC                                        .1          .3                           
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 X1        6         14       1005       1085        2200        2700        2500   
                                
 GR     25.0          0       20.5        200       19.14        1000        12.5   
    1005         6.5        1018
 GR      2.7       1031        1.9       1037         1.7        1047         2.7   
    1050         6.3        1056
 GR     12.0       1065       14.7       1085        20.0        1300        25.0   
    1700                        
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 T1      BASED ON FIS STUDY FROM PAPER PRINTOUT                                  
 T2      HARRISON COUNTY, MISSISSIPI                                             
 T3      BERNARD BAYOU            25 YR FLOOD                                    
 T4      PROPOSED CLOMR MODEL             9/97   JC FILENAME:    BPROPFH2.IH2    
 
 J1  ICHECK    INQ       NINV      IDIR      STRT      METRIC    HVINS     Q        
WSEL      FQ

      -10         3                                                                 
 2.5          
 
 J2  NPROF     IPLOT     PRFVS     XSECV     XSECH     FN       ALLDC     IBW       
CHNIM      ITRACE

       2                  -1                                                        
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 T1      BASED ON FIS STUDY FROM PAPER PRINTOUT                                  
 T2      HARRISON COUNTY, MISSISSIPI                                             
 T3      BERNARD BAYOU           100 YR FLOOD                                    
 T4      PROPOSED CLOMR MODEL             9/97   JC FILENAME:    BPROPFH2.IH2    
 
 J1  ICHECK    INQ       NINV      IDIR      STRT      METRIC    HVINS     Q        
WSEL      FQ

      -10         4                                                                 
3.77          
 
 J2  NPROF     IPLOT     PRFVS     XSECV     XSECH     FN       ALLDC     IBW       
CHNIM      ITRACE

       3                  -1                                                        
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 T1      BASED ON FIS STUDY FROM PAPER PRINTOUT                                  
 T2      HARRISON COUNTY, MISSISSIPI                                             
 T3      BERNARD BAYOU           500 YR FLOOD                                    
 T4      PROPOSED CLOMR MODEL             9/97   JC FILENAME:    BPROPFH2.IH2    
 
 J1  ICHECK    INQ       NINV      IDIR      STRT      METRIC    HVINS     Q        
WSEL      FQ

      -10         5                                                                 
 5.0          
 
 J2  NPROF     IPLOT     PRFVS     XSECV     XSECH     FN       ALLDC     IBW       
CHNIM      ITRACE

      15                  -1                                                        
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THIS RUN EXECUTED 14JUL00    14:55:24
 *************************************
  HEC-2 WATER SURFACE PROFILES  

  Version   4.6.2;  May 1991       
 *************************************

 NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF 
ERRORS LIST
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 BERNARD BAYOU           

 SUMMARY PRINTOUT

       SECNO       Q       CWSEL      VCH      XLCH     TOPWID 
 
         .800   7200.00      1.75      1.38       .00    748.73
         .800  10000.00      2.50      1.74       .00    749.07
         .800  14900.00      3.77      2.22       .00    811.05
         .800  22000.00      5.00      2.88       .00    924.33
 
 *       .900   7200.00      1.91       .79   7725.00    716.47
 *       .900  10000.00      2.75      1.03   7725.00    724.93
 *       .900  14900.00      4.15      1.39   7725.00    746.83
 *       .900  22000.00      5.59      1.87   7725.00    770.31
 
 *      1.000   4930.00      1.99      1.38   6175.00    273.41
 *      1.000   6750.00      2.87      1.77   6175.00    276.41
 *      1.000  10200.00      4.34      2.42   6175.00    429.98
 *      1.000  15000.00      5.88      3.18   6175.00    512.38
 
 *      2.000   4930.00      1.92      6.44   2400.00    121.38
 *      2.000   6750.00      2.79      7.74   2400.00    127.65
 *      2.000  10200.00      4.24      9.67   2400.00    138.03
 *      2.000  15000.00      5.70     12.08   2400.00    148.03
 
        2.100   4600.00      2.24      5.71     50.00    122.29
        2.100   6300.00      3.25      6.78     50.00    124.00
        2.100   9300.00      5.00      8.11     50.00    124.00
        2.100  13500.00      6.96      9.72     50.00    124.00
 
        2.200   4600.00      2.33      5.64     24.00    122.51
        2.200   6300.00      3.38      6.66     24.00    124.00
        2.200   9300.00      5.20      7.94     24.00    124.00
        2.200  13500.00      7.28      9.44     24.00    124.00
 
        3.000   4600.00      2.62      4.74     55.00    123.23
        3.000   6300.00      3.75      5.66     55.00    127.79
        3.000   9300.00      5.68      6.80     55.00    134.87
        3.000  13500.00      7.92      8.06     55.00    139.11
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       SECNO       Q       CWSEL      VCH      XLCH     TOPWID 
 
        3.100   4600.00      2.67      4.71     10.00    123.46
        3.100   6300.00      3.84      5.60     10.00    128.13
        3.100   9300.00      5.82      6.71     10.00    135.12
        3.100  13500.00      8.13      7.93     10.00    139.50
 
        3.200   4600.00      2.89      4.58    150.00    124.33
        3.200   6300.00      4.11      5.43    150.00    143.35
        3.200   9300.00      6.19      6.38    150.00    359.56
        3.200  13500.00      8.83      6.78    150.00    491.68
 
      300.000   4600.00      3.80      3.87    700.00    209.86
      300.000   6300.00      5.22      4.32    700.00    256.11
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      300.000   9300.00      7.46      4.72    700.00    334.35
      300.000  13500.00      9.94      5.11    700.00    420.66
 
      301.000   4600.00      3.82      4.43     50.00    135.28
      301.000   6300.00      5.23      5.11     50.00    140.91
      301.000   9300.00      7.41      6.00     50.00    149.64
      301.000  13500.00      9.81      7.03     50.00    159.24
 
      302.000   4600.00      3.84      4.42     24.00    135.35
      302.000   6300.00      5.25      5.10     24.00    141.00
      302.000   9300.00      7.44      5.98     24.00    149.77
      302.000  13500.00      9.86      7.00     24.00    159.43
 
      303.000   4600.00      3.96      4.35     90.00    135.83
      303.000   6300.00      5.39      5.02     90.00    141.55
      303.000   9300.00      7.60      5.90     90.00    150.39
      303.000  13500.00     10.04      6.90     90.00    160.15
 
      304.000   4600.00      4.01      4.33    150.00    136.03
      304.000   6300.00      5.46      4.98    150.00    141.83
      304.000   9300.00      7.70      5.84    150.00    150.78
      304.000  13500.00     10.17      6.83    150.00    160.70
 
      307.000   4600.00      4.18      4.49    160.00    122.96
      307.000   6300.00      5.65      5.22    160.00    126.62
      307.000   9300.00      7.90      6.21    160.00    132.24
      307.000  13500.00     10.38      7.36    160.00    138.46
 
      308.000   4600.00      4.21      4.48     50.00    123.04
      308.000   6300.00      5.69      5.20     50.00    126.73
      308.000   9300.00      7.96      6.18     50.00    132.40
      308.000  13500.00     10.48      7.31     50.00    138.69
 
      309.000   4600.00      4.34      4.16     50.00    136.95
      309.000   6300.00      5.86      4.78     50.00    142.95
      309.000   9300.00      8.19      5.59     50.00    152.17
      309.000  13500.00     10.80      6.51     50.00    162.51
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       SECNO       Q       CWSEL      VCH      XLCH     TOPWID 
 
      310.000   4600.00      6.06      3.41   1230.00    143.76
      310.000   6300.00      7.80      3.93   1230.00    150.64
      310.000   9300.00     10.39      4.63   1230.00    160.89
      310.000  13500.00     13.31      5.41   1230.00    172.41
 
      310.100   4600.00      6.44      4.17    530.00    152.46
      310.100   6300.00      8.20      4.56    530.00    163.02
      310.100   9300.00     10.82      5.09    530.00    178.73
 *    310.100  13500.00     13.78      5.67    530.00    196.45
 
      310.200   4600.00      6.59      4.08    200.00    153.37
      310.200   6300.00      8.35      4.48    200.00    163.91
      310.200   9300.00     10.97      5.01    200.00    179.60
      310.200  13500.00     13.92      5.60    200.00    197.32
 
      310.300   4600.00      6.60      4.08     60.00    153.43
      310.300   6300.00      8.36      4.48     60.00    163.98
      310.300   9300.00     10.98      5.01     60.00    179.68
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      310.300  13500.00     13.94      5.59     60.00    197.42
 
      310.400   4600.00      6.66      4.05     80.00    153.74
      310.400   6300.00      8.42      4.45     80.00    164.29
      310.400   9300.00     11.04      4.98     80.00    179.99
      310.400  13500.00     13.99      5.57     80.00    197.72
 
      310.500   4600.00      6.83      4.09    245.00    175.31
      310.500   6300.00      8.63      4.23    245.00    220.26
      310.500   9300.00     11.28      4.42    245.00    239.54
      310.500  13500.00     14.27      4.75    245.00    252.53
 
      310.600   4600.00      6.99      4.38    230.00    148.07
      310.600   6300.00      8.75      4.79    230.00    155.66
      310.600   9300.00     11.33      5.37    230.00    166.85
      310.600  13500.00     14.27      6.03    230.00    179.58
 
      310.700   4600.00      7.18      4.10    210.00    150.16
      310.700   6300.00      8.94      4.52    210.00    157.78
      310.700   9300.00     11.52      5.13    210.00    168.97
      310.700  13500.00     14.46      5.80    210.00    181.71
 
 *    310.800   4600.00      7.14      6.08    190.00    101.04
 *    310.800   6300.00      8.85      6.74    190.00    107.43
 *    310.800   9300.00     11.35      7.65    190.00    116.81
 *    310.800  13500.00     14.20      8.64    190.00    127.49
 
 *    313.000   2700.00      6.78     11.20    110.00     55.97
 *    313.000   3700.00      8.72     10.08    110.00     73.69
 *    313.000   5460.00     11.50      8.77    110.00    100.00
 *    313.000   7600.00     14.63      8.12    110.00    100.00
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       SECNO       Q       CWSEL      VCH      XLCH     TOPWID 
 
 *    314.000   2700.00      9.16      6.76    102.00     77.60
 *    314.000   3700.00      9.19      9.20    102.00     77.91
      314.000   5460.00     11.57      8.67    102.00    100.00
      314.000   7600.00     14.66      8.09    102.00    100.00
 
 *      4.000   2700.00     10.20       .92    550.00    329.29
 *      4.000   3700.00     11.07      1.15    550.00    330.00
 *      4.000   5460.00     13.26      1.38    550.00    330.00
 *      4.000   7600.00     16.13      1.55    550.00    330.00
 
       41.000   2700.00     10.20       .92     10.00    329.29
       41.000   3700.00     11.07      1.15     10.00    330.00
       41.000   5460.00     13.26      1.38     10.00    330.00
       41.000   7600.00     16.13      1.55     10.00    330.00
 
 *      5.000   2700.00     10.07      5.06    250.00     77.28
 *      5.000   3700.00     10.86      6.21    250.00     78.60
 *      5.000   5460.00     12.97      7.15    250.00     80.00
 *      5.000   7600.00     15.77      7.69    250.00     80.00
 
       51.000   2700.00     10.14      5.00     35.00     77.40
       51.000   3700.00     10.99      6.11     35.00     78.81
       51.000   5460.00     13.12      7.04     35.00     80.00
       51.000   7600.00     15.91      7.60     35.00     80.00
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       52.000   2700.00     10.39      4.59     50.00    177.19
       52.000   3700.00     11.42      5.18     50.00    201.28
 *     52.000   5460.00     13.84      5.07     50.00    237.37
 *     52.000   7600.00     16.84      4.74     50.00    252.90
 
        6.000   2700.00     15.75      4.06   2500.00    124.72
        6.000   3700.00     17.15      4.63   2500.00    182.89
        6.000   5460.00     18.80      5.49   2500.00    251.27
        6.000   7600.00     20.49      5.80   2500.00   1134.24
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 BERNARD BAYOU           

 SUMMARY PRINTOUT TABLE  110

       SECNO     CWSEL    DIFKWS      EG      TOPWID     QLOB       QCH      QROB   
 PERENC    STENCL     STCHL     STCHR    STENCR 
 
         .800      1.75       .00      1.78    748.73       .00   7200.00       .00 
     .00       .00   2061.00   2811.00      .00
         .800      2.50       .00      2.55    749.07       .00  10000.00       .00 
     .00       .00   2061.00   2811.00      .00
         .800      3.77       .00      3.85    811.05       .00  14898.06      1.94 
     .00       .00   2061.00   2811.00      .00
         .800      5.00       .00      5.13    924.33       .00  21962.82     37.18 
     .00       .00   2061.00   2811.00      .00
 
 *       .900      1.91       .00      1.92    716.47       .00   7200.00       .00 
     .00       .00   2450.00   3193.00      .00
 *       .900      2.75       .00      2.76    724.93       .00  10000.00       .00 
     .00       .00   2450.00   3193.00      .00
 *       .900      4.15       .00      4.18    746.83       .00  14899.41       .59 
     .00       .00   2450.00   3193.00      .00
 *       .900      5.59       .00      5.64    770.31       .00  21994.18      5.82 
     .00       .00   2450.00   3193.00      .00
 
 *      1.000      1.99       .00      2.02    273.41       .00   4930.00       .00 
     .00       .00    300.00    583.00      .00
 *      1.000      2.87       .00      2.92    276.41       .00   6750.00       .00 
     .00       .00    300.00    583.00      .00
 *      1.000      4.34       .00      4.43    429.98     20.60  10179.40       .00 
     .00       .00    300.00    583.00      .00
 *      1.000      5.88       .00      6.04    512.38    216.05  14783.95       .00 
     .00       .00    300.00    583.00      .00
 
 *      2.000      1.92       .00      2.56    121.38       .00   4930.00       .00 
     .00       .00    626.00    750.00      .00
 *      2.000      2.79       .00      3.72    127.65      1.00   6749.00       .00 
     .00       .00    626.00    750.00      .00
 *      2.000      4.24       .00      5.69    138.03     19.78  10177.44      2.78 
     .00       .00    626.00    750.00      .00
 *      2.000      5.70       .00      7.95    148.03     78.68  14898.92     22.41 
     .00       .00    626.00    750.00      .00
 
        2.100      2.24       .00      2.75    122.29       .00   4600.00       .00 
     .00       .00    626.00    750.00      .00
        2.100      3.25       .00      3.96    124.00       .00   6300.00       .00 
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     .00       .00    626.00    750.00      .00
        2.100      5.00       .00      6.02    124.00       .00   9300.00       .00 
     .00       .00    626.00    750.00      .00
        2.100      6.96       .00      8.43    124.00       .00  13500.00       .00 
     .00       .00    626.00    750.00      .00
 
        2.200      2.33       .00      2.82    122.51       .00   4600.00       .00 
     .00       .00    626.00    750.00      .00
        2.200      3.38       .00      4.07    124.00       .00   6300.00       .00 
     .00       .00    626.00    750.00      .00
        2.200      5.20       .00      6.18    124.00       .00   9300.00       .00 
     .00       .00    626.00    750.00      .00
        2.200      7.28       .00      8.67    124.00       .00  13500.00       .00 
     .00       .00    626.00    750.00      .00
 
        3.000      2.62       .00      2.96    123.23       .00   4600.00       .00 
     .00       .00    711.00    851.00      .00
        3.000      3.75       .00      4.25    127.79       .00   6300.00       .00 
     .00       .00    711.00    851.00      .00
        3.000      5.68       .00      6.40    134.87       .00   9300.00       .00 
     .00       .00    711.00    851.00      .00
        3.000      7.92       .00      8.93    139.11       .00  13500.00       .00 
     .00       .00    711.00    851.00      .00
 
        3.100      2.67       .00      3.01    123.46       .00   4600.00       .00 
     .00       .00    711.00    851.00      .00
        3.100      3.84       .00      4.32    128.13       .00   6300.00       .00 
     .00       .00    711.00    851.00      .00
        3.100      5.82       .00      6.52    135.12       .00   9300.00       .00 
     .00       .00    711.00    851.00      .00
        3.100      8.13       .00      9.11    139.50       .00  13500.00       .00 
     .00       .00    711.00    851.00      .00
 
        3.200      2.89       .00      3.22    124.33       .00   4600.00       .00 
     .00       .00    440.00    570.00      .00
        3.200      4.11       .00      4.57    143.35       .00   6296.27      3.73 
     .00       .00    440.00    570.00      .00
        3.200      6.19       .00      6.81    359.56    118.35   9098.08     83.56 
     .00       .00    440.00    570.00      .00
        3.200      8.83       .00      9.47    491.68   1141.78  11999.72    358.50 
     .00       .00    440.00    570.00      .00
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       SECNO     CWSEL    DIFKWS      EG      TOPWID     QLOB       QCH      QROB   
 PERENC    STENCL     STCHL     STCHR    STENCR 
 
      300.000      3.80       .00      4.03    209.86       .00   4592.53      7.47 
     .00       .00    318.00    538.00      .00
      300.000      5.22       .00      5.51    256.11       .00   6216.97     83.03 
     .00       .00    318.00    538.00      .00
      300.000      7.46       .00      7.79    334.35       .28   8908.87    390.85 
     .00       .00    318.00    538.00      .00
      300.000      9.94       .00     10.32    420.66     45.06  12433.77   1021.17 
     .00       .00    318.00    538.00      .00
 
      301.000      3.82       .00      4.13    135.28       .00   4600.00       .00 
     .00       .00    116.00    304.00      .00
      301.000      5.23       .00      5.63    140.91       .00   6300.00       .00 
     .00       .00    116.00    304.00      .00
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      301.000      7.41       .00      7.97    149.64       .00   9300.00       .00 
     .00       .00    116.00    304.00      .00
      301.000      9.81       .00     10.58    159.24       .00  13500.00       .00 
     .00       .00    116.00    304.00      .00
 
      302.000      3.84       .00      4.14    135.35       .00   4600.00       .00 
     .00       .00    116.00    304.00      .00
      302.000      5.25       .00      5.65    141.00       .00   6300.00       .00 
     .00       .00    116.00    304.00      .00
      302.000      7.44       .00      8.00    149.77       .00   9300.00       .00 
     .00       .00    116.00    304.00      .00
      302.000      9.86       .00     10.62    159.43       .00  13500.00       .00 
     .00       .00    116.00    304.00      .00
 
      303.000      3.96       .00      4.25    135.83       .00   4600.00       .00 
     .00       .00    572.00    760.00      .00
      303.000      5.39       .00      5.78    141.55       .00   6300.00       .00 
     .00       .00    572.00    760.00      .00
      303.000      7.60       .00      8.14    150.39       .00   9300.00       .00 
     .00       .00    572.00    760.00      .00
      303.000     10.04       .00     10.78    160.15       .00  13500.00       .00 
     .00       .00    572.00    760.00      .00
 
      304.000      4.01       .00      4.30    136.03       .00   4600.00       .00 
     .00       .00    572.00    760.00      .00
      304.000      5.46       .00      5.84    141.83       .00   6300.00       .00 
     .00       .00    572.00    760.00      .00
      304.000      7.70       .00      8.23    150.78       .00   9300.00       .00 
     .00       .00    572.00    760.00      .00
      304.000     10.17       .00     10.90    160.70       .00  13500.00       .00 
     .00       .00    572.00    760.00      .00
 
      307.000      4.18       .00      4.50    122.96       .00   4600.00       .00 
     .00       .00    129.38    284.38      .00
      307.000      5.65       .00      6.07    126.62       .00   6300.00       .00 
     .00       .00    129.38    284.38      .00
      307.000      7.90       .00      8.49    132.24       .00   9300.00       .00 
     .00       .00    129.38    284.38      .00
      307.000     10.38       .00     11.22    138.46       .00  13500.00       .00 
     .00       .00    129.38    284.38      .00
 
      308.000      4.21       .00      4.53    123.04       .00   4600.00       .00 
     .00       .00    129.38    284.38      .00
      308.000      5.69       .00      6.11    126.73       .00   6300.00       .00 
     .00       .00    129.38    284.38      .00
      308.000      7.96       .00      8.55    132.40       .00   9300.00       .00 
     .00       .00    129.38    284.38      .00
      308.000     10.48       .00     11.31    138.69       .00  13500.00       .00 
     .00       .00    129.38    284.38      .00
 
      309.000      4.34       .00      4.61    136.95       .00   4600.00       .00 
     .00       .00     36.00    224.00      .00
      309.000      5.86       .00      6.21    142.95       .00   6300.00       .00 
     .00       .00     36.00    224.00      .00
      309.000      8.19       .00      8.67    152.17       .00   9300.00       .00 
     .00       .00     36.00    224.00      .00
      309.000     10.80       .00     11.46    162.51       .00  13500.00       .00 
     .00       .00     36.00    224.00      .00
 
      310.000      6.06       .00      6.24    143.76       .00   4600.00       .00 
     .00       .00     36.00    224.00      .00
      310.000      7.80       .00      8.04    150.64       .00   6300.00       .00 
     .00       .00     36.00    224.00      .00
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      310.000     10.39       .00     10.73    160.89       .00   9300.00       .00 
     .00       .00     36.00    224.00      .00
      310.000     13.31       .00     13.76    172.41       .00  13500.00       .00 
     .00       .00     36.00    224.00      .00
 
      310.100      6.44       .00      6.71    152.46       .00   4600.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.100      8.20       .00      8.53    163.02       .00   6300.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.100     10.82       .00     11.22    178.73       .00   9300.00       .00 
     .00       .00   1000.00   1209.80      .00
 *    310.100     13.78       .00     14.27    196.45       .00  13500.00       .00 
     .00       .00   1000.00   1209.80      .00
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       SECNO     CWSEL    DIFKWS      EG      TOPWID     QLOB       QCH      QROB   
 PERENC    STENCL     STCHL     STCHR    STENCR 
 
      310.200      6.59       .00      6.85    153.37       .00   4600.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.200      8.35       .00      8.66    163.91       .00   6300.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.200     10.97       .00     11.36    179.60       .00   9300.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.200     13.92       .00     14.41    197.32       .00  13500.00       .00 
     .00       .00   1000.00   1209.80      .00
 
      310.300      6.60       .00      6.86    153.43       .00   4600.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.300      8.36       .00      8.67    163.98       .00   6300.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.300     10.98       .00     11.37    179.68       .00   9300.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.300     13.94       .00     14.42    197.42       .00  13500.00       .00 
     .00       .00   1000.00   1209.80      .00
 
      310.400      6.66       .00      6.92    153.74       .00   4600.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.400      8.42       .00      8.73    164.29       .00   6300.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.400     11.04       .00     11.42    179.99       .00   9300.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.400     13.99       .00     14.47    197.72       .00  13500.00       .00 
     .00       .00   1000.00   1209.80      .00
 
      310.500      6.83       .00      7.09    175.31       .00   4600.00       .00 
     .00       .00   1000.00   1260.00      .00
      310.500      8.63       .00      8.90    220.26       .00   6300.00       .00 
     .00       .00   1000.00   1260.00      .00
      310.500     11.28       .00     11.58    239.54       .00   9300.00       .00 
     .00       .00   1000.00   1260.00      .00
      310.500     14.27       .00     14.63    252.53       .00  13500.00       .00 
     .00       .00   1000.00   1260.00      .00
 
      310.600      6.99       .00      7.29    148.07       .00   4600.00       .00 
     .00       .00   1000.00   1187.10      .00
      310.600      8.75       .00      9.11    155.66       .00   6300.00       .00 
     .00       .00   1000.00   1187.10      .00
      310.600     11.33       .00     11.78    166.85       .00   9300.00       .00 
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     .00       .00   1000.00   1187.10      .00
      310.600     14.27       .00     14.83    179.58       .00  13500.00       .00 
     .00       .00   1000.00   1187.10      .00
 
      310.700      7.18       .00      7.44    150.16       .00   4600.00       .00 
     .00       .00   1000.00   1187.10      .00
      310.700      8.94       .00      9.26    157.78       .00   6300.00       .00 
     .00       .00   1000.00   1187.10      .00
      310.700     11.52       .00     11.93    168.97       .00   9300.00       .00 
     .00       .00   1000.00   1187.10      .00
      310.700     14.46       .00     14.98    181.71       .00  13500.00       .00 
     .00       .00   1000.00   1187.10      .00
 
 *    310.800      7.14       .00      7.72    101.04       .00   4600.00       .00 
     .00       .00   1000.00   1141.75      .00
 *    310.800      8.85       .00      9.55    107.43       .00   6300.00       .00 
     .00       .00   1000.00   1141.75      .00
 *    310.800     11.35       .00     12.26    116.81       .00   9300.00       .00 
     .00       .00   1000.00   1141.75      .00
 *    310.800     14.20       .00     15.35    127.49       .00  13500.00       .00 
     .00       .00   1000.00   1141.75      .00
 
 *    313.000      6.78       .00      8.73     55.97       .00   2700.00       .00 
     .00       .00    500.00    600.00      .00
 *    313.000      8.72       .00     10.30     73.69       .00   3700.00       .00 
     .00       .00    500.00    600.00      .00
 *    313.000     11.50       .00     12.69    100.00       .00   5460.00       .00 
     .00       .00    500.00    600.00      .00
 *    313.000     14.63       .00     15.65    100.00       .00   7600.00       .00 
     .00       .00    500.00    600.00      .00
 
 *    314.000      9.16       .00      9.86     77.60       .00   2700.00       .00 
     .00       .00    500.00    600.00      .00
 *    314.000      9.19       .00     10.50     77.91       .00   3700.00       .00 
     .00       .00    500.00    600.00      .00
      314.000     11.57       .00     12.74    100.00       .00   5460.00       .00 
     .00       .00    500.00    600.00      .00
      314.000     14.66       .00     15.68    100.00       .00   7600.00       .00 
     .00       .00    500.00    600.00      .00
 
 *      4.000     10.20       .00     10.21    329.29       .00   2700.00       .00 
     .00       .00    620.00    950.00      .00
 *      4.000     11.07       .00     11.09    330.00       .00   3700.00       .00 
     .00       .00    620.00    950.00      .00
 *      4.000     13.26       .00     13.29    330.00       .00   5460.00       .00 
     .00       .00    620.00    950.00      .00
 *      4.000     16.13       .00     16.16    330.00       .00   7600.00       .00 
     .00       .00    620.00    950.00      .00
 
1
    14JUL00      14:55:24                                                           
                              PAGE   19

       SECNO     CWSEL    DIFKWS      EG      TOPWID     QLOB       QCH      QROB   
 PERENC    STENCL     STCHL     STCHR    STENCR 
 
       41.000     10.20       .00     10.21    329.29       .00   2700.00       .00 
     .00       .00    620.00    950.00      .00
       41.000     11.07       .00     11.09    330.00       .00   3700.00       .00 
     .00       .00    620.00    950.00      .00
       41.000     13.26       .00     13.29    330.00       .00   5460.00       .00 
     .00       .00    620.00    950.00      .00
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       41.000     16.13       .00     16.17    330.00       .00   7600.00       .00 
     .00       .00    620.00    950.00      .00
 
 *      5.000     10.07       .00     10.46     77.28       .00   2700.00       .00 
     .00       .00   1148.00   1228.00      .00
 *      5.000     10.86       .00     11.46     78.60       .00   3700.00       .00 
     .00       .00   1148.00   1228.00      .00
 *      5.000     12.97       .00     13.76     80.00       .00   5460.00       .00 
     .00       .00   1148.00   1228.00      .00
 *      5.000     15.77       .00     16.69     80.00       .00   7600.00       .00 
     .00       .00   1148.00   1228.00      .00
 
       51.000     10.14       .00     10.53     77.40       .00   2700.00       .00 
     .00       .00   1148.00   1228.00      .00
       51.000     10.99       .00     11.57     78.81       .00   3700.00       .00 
     .00       .00   1148.00   1228.00      .00
       51.000     13.12       .00     13.89     80.00       .00   5460.00       .00 
     .00       .00   1148.00   1228.00      .00
       51.000     15.91       .00     16.81     80.00       .00   7600.00       .00 
     .00       .00   1148.00   1228.00      .00
 
       52.000     10.39       .00     10.70    177.19    134.92   2565.08       .00 
     .00       .00   1148.00   1228.00      .00
       52.000     11.42       .00     11.80    201.28    383.80   3316.20       .00 
     .00       .00   1148.00   1228.00      .00
 *     52.000     13.84       .00     14.16    237.37   1176.96   4228.07     54.97 
     .00       .00   1148.00   1228.00      .00
 *     52.000     16.84       .00     17.10    252.90   2280.82   5092.51    226.67 
     .00       .00   1148.00   1228.00      .00
 
        6.000     15.75       .00     16.00    124.72      3.02   2685.93     11.05 
     .00       .00   1005.00   1085.00      .00
        6.000     17.15       .00     17.47    182.89      8.10   3581.07    110.83 
     .00       .00   1005.00   1085.00      .00
        6.000     18.80       .00     19.23    251.27     19.46   4972.18    468.36 
     .00       .00   1005.00   1085.00      .00
        6.000     20.49       .00     20.91   1134.24    376.17   6036.54   1187.30 
     .00       .00   1005.00   1085.00      .00
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 BERNARD BAYOU           

 SUMMARY PRINTOUT TABLE  150

       SECNO     XLCH      ELTRD     ELLC      ELMIN       Q       CWSEL     CRIWS  
   EG       10*KS      VCH      AREA      .01K  
 
         .800       .00       .00       .00    -14.00   7200.00      1.75       .00 
    1.78       .60      1.38   5200.96  9317.61
         .800       .00       .00       .00    -14.00  10000.00      2.50       .00 
    2.55       .82      1.74   5762.64 11039.39
         .800       .00       .00       .00    -14.00  14900.00      3.77       .00 
    3.85      1.10      2.22   6734.90 14220.09
         .800       .00       .00       .00    -14.00  22000.00      5.00       .00 
    5.13      1.56      2.88   7802.16 17629.48
 
 *       .900   7725.00       .00       .00    -14.80   7200.00      1.91       .00 
    1.92       .09       .79   9081.71 24404.87
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 *       .900   7725.00       .00       .00    -14.80  10000.00      2.75       .00 
    2.76       .14      1.03   9683.25 26942.99
 *       .900   7725.00       .00       .00    -14.80  14900.00      4.15       .00 
    4.18       .22      1.39  10712.62 31632.30
 *       .900   7725.00       .00       .00    -14.80  22000.00      5.59       .00 
    5.64       .36      1.87  11803.83 36804.41
 
 *      1.000   6175.00       .00       .00    -14.80   4930.00      1.99       .00 
    2.02       .47      1.38   3561.77  7221.74
 *      1.000   6175.00       .00       .00    -14.80   6750.00      2.87       .00 
    2.92       .71      1.77   3802.88  7988.33
 *      1.000   6175.00       .00       .00    -14.80  10200.00      4.34       .00 
    4.43      1.18      2.42   4311.89  9407.84
 *      1.000   6175.00       .00       .00    -14.80  15000.00      5.88       .00 
    6.04      1.82      3.18   5072.45 11129.39
 
 *      2.000   2400.00       .00       .00     -8.60   4930.00      1.92       .00 
    2.56     34.24      6.44    765.61   842.55
 *      2.000   2400.00       .00       .00     -8.60   6750.00      2.79       .00 
    3.72     42.67      7.74    873.74  1033.33
 *      2.000   2400.00       .00       .00     -8.60  10200.00      4.24       .00 
    5.69     52.11      9.67   1066.64  1412.93
 *      2.000   2400.00       .00       .00     -8.60  15000.00      5.70       .00 
    7.95     65.69     12.08   1276.08  1850.73
 
        2.100     50.00       .00       .00     -8.60   4600.00      2.24       .00 
    2.75     25.44      5.71    805.49   912.06
        2.100     50.00       .00       .00     -8.60   6300.00      3.25       .00 
    3.96     30.15      6.78    929.66  1147.26
        2.100     50.00       .00       .00     -8.60   9300.00      5.00       .00 
    6.02     32.69      8.11   1146.29  1626.60
        2.100     50.00       .00       .00     -8.60  13500.00      6.96       .00 
    8.43     36.31      9.72   1389.08  2240.49
 
        2.200     24.00     13.90     12.50     -8.60   4600.00      2.33       .00 
    2.82     24.47      5.64    815.44   929.82
        2.200     24.00     13.90     12.50     -8.60   6300.00      3.38       .00 
    4.07     28.51      6.66    945.41  1179.83
        2.200     24.00     13.90     12.50     -8.60   9300.00      5.20       .00 
    6.18     30.38      7.94   1171.71  1687.18
        2.200     24.00     13.90     12.50     -8.60  13500.00      7.28       .00 
    8.67     32.99      9.44   1429.62  2350.52
 
        3.000     55.00       .00       .00     -9.90   4600.00      2.62       .00 
    2.96     13.92      4.74    970.68  1232.81
        3.000     55.00       .00       .00     -9.90   6300.00      3.75       .00 
    4.25     17.43      5.66   1112.99  1509.02
        3.000     55.00       .00       .00     -9.90   9300.00      5.68       .00 
    6.40     20.68      6.80   1366.85  2045.20
        3.000     55.00       .00       .00     -9.90  13500.00      7.92       .00 
    8.93     23.14      8.06   1674.67  2806.14
 
        3.100     10.00     12.60     10.60     -9.90   4600.00      2.67       .00 
    3.01     13.64      4.71    977.41  1245.50
        3.100     10.00     12.60     10.60     -9.90   6300.00      3.84       .00 
    4.32     16.93      5.60   1124.04  1531.15
        3.100     10.00     12.60     10.60     -9.90   9300.00      5.82       .00 
    6.52     19.83      6.71   1385.21  2088.33
        3.100     10.00     12.60     10.60     -9.90  13500.00      8.13       .00 
    9.11     21.96      7.93   1703.36  2880.98
 
        3.200    150.00       .00       .00     -9.90   4600.00      2.89       .00 
    3.22     12.61      4.58   1003.81  1295.58
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        3.200    150.00       .00       .00     -9.90   6300.00      4.11       .00 
    4.57     15.13      5.43   1167.05  1619.57
        3.200    150.00       .00       .00     -9.90   9300.00      6.19       .00 
    6.81     16.26      6.38   1665.58  2306.59
        3.200    150.00       .00       .00     -9.90  13500.00      8.83       .00 
    9.47     13.78      6.78   2790.29  3636.84
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       SECNO     XLCH      ELTRD     ELLC      ELMIN       Q       CWSEL     CRIWS  
   EG       10*KS      VCH      AREA      .01K  
 
      300.000    700.00       .00       .00     -5.00   4600.00      3.80       .00 
    4.03     10.57      3.87   1205.04  1415.12
      300.000    700.00       .00       .00     -5.00   6300.00      5.22       .00 
    5.51     11.47      4.32   1539.51  1860.09
      300.000    700.00       .00       .00     -5.00   9300.00      7.46       .00 
    7.79     11.39      4.72   2191.13  2755.09
      300.000    700.00       .00       .00     -5.00  13500.00      9.94       .00 
   10.32      9.92      5.11   3136.32  4286.92
 
      301.000     50.00       .00       .00     -5.00   4600.00      3.82       .00 
    4.13     12.40      4.43   1037.71  1306.23
      301.000     50.00       .00       .00     -5.00   6300.00      5.23       .00 
    5.63     13.93      5.11   1231.89  1688.15
      301.000     50.00       .00       .00     -5.00   9300.00      7.41       .00 
    7.97     15.42      6.00   1548.85  2367.98
      301.000     50.00       .00       .00     -5.00  13500.00      9.81       .00 
   10.58     17.37      7.03   1919.56  3238.73
 
      302.000     24.00     25.00     22.00     -5.00   4600.00      3.84       .00 
    4.14     12.32      4.42   1040.06  1310.68
      302.000     24.00     25.00     22.00     -5.00   6300.00      5.25       .00 
    5.65     13.81      5.10   1235.27  1695.05
      302.000     24.00     25.00     22.00     -5.00   9300.00      7.44       .00 
    8.00     15.28      5.98   1553.93  2379.38
      302.000     24.00     25.00     22.00     -5.00  13500.00      9.86       .00 
   10.62     17.18      7.00   1927.23  3257.50
 
      303.000     90.00       .00       .00     -5.00   4600.00      3.96       .00 
    4.25     11.75      4.35   1056.38  1341.69
      303.000     90.00       .00       .00     -5.00   6300.00      5.39       .00 
    5.78     13.19      5.02   1254.71  1734.87
      303.000     90.00       .00       .00     -5.00   9300.00      7.60       .00 
    8.14     14.62      5.90   1577.30  2432.10
      303.000     90.00       .00       .00     -5.00  13500.00     10.04       .00 
   10.78     16.45      6.90   1956.03  3328.29
 
      304.000    150.00     29.70     28.88     -5.00   4600.00      4.01       .00 
    4.30     11.53      4.33   1063.15  1354.61
      304.000    150.00     29.70     28.88     -5.00   6300.00      5.46       .00 
    5.84     12.89      4.98   1264.42  1754.85
      304.000    150.00     29.70     28.88     -5.00   9300.00      7.70       .00 
    8.23     14.23      5.84   1591.87  2465.09
      304.000    150.00     29.70     28.88     -5.00  13500.00     10.17       .00 
   10.90     15.93      6.83   1977.93  3382.42
 
      307.000    160.00       .00       .00     -5.00   4600.00      4.18       .00 
    4.50     11.74      4.49   1023.74  1342.33
      307.000    160.00       .00       .00     -5.00   6300.00      5.65       .00 
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    6.07     13.36      5.22   1206.54  1723.76
      307.000    160.00       .00       .00     -5.00   9300.00      7.90       .00 
    8.49     15.19      6.21   1497.49  2386.21
      307.000    160.00       .00       .00     -5.00  13500.00     10.38       .00 
   11.22     17.52      7.36   1834.01  3225.32
 
      308.000     50.00     25.70     22.51     -5.00   4600.00      4.21       .00 
    4.53     11.61      4.48   1027.54  1349.96
      308.000     50.00     25.70     22.51     -5.00   6300.00      5.69       .00 
    6.11     13.17      5.20   1212.07  1735.73
      308.000     50.00     25.70     22.51     -5.00   9300.00      7.96       .00 
    8.55     14.93      6.18   1505.98  2406.47
      308.000     50.00     25.70     22.51     -5.00  13500.00     10.48       .00 
   11.31     17.16      7.31   1847.10  3259.39
 
      309.000     50.00       .00       .00     -5.00   4600.00      4.34       .00 
    4.61     18.12      4.16   1106.76  1080.62
      309.000     50.00       .00       .00     -5.00   6300.00      5.86       .00 
    6.21     20.16      4.78   1318.85  1403.27
      309.000     50.00       .00       .00     -5.00   9300.00      8.19       .00 
    8.67     22.19      5.59   1662.93  1974.29
      309.000     50.00       .00       .00     -5.00  13500.00     10.80       .00 
   11.46     24.59      6.51   2074.11  2722.18
 
      310.000   1230.00       .00       .00     -5.00   4600.00      6.06       .00 
    6.24     10.06      3.41   1348.40  1450.11
      310.000   1230.00       .00       .00     -5.00   6300.00      7.80       .00 
    8.04     11.31      3.93   1604.38  1873.33
      310.000   1230.00       .00       .00     -5.00   9300.00     10.39       .00 
   10.73     12.82      4.63   2007.86  2597.33
      310.000   1230.00       .00       .00     -5.00  13500.00     13.31       .00 
   13.76     14.48      5.41   2493.39  3547.13
 
      310.100    530.00       .00       .00     -2.30   4600.00      6.44       .00 
    6.71      7.05      4.17   1103.75  1732.41
      310.100    530.00       .00       .00     -2.30   6300.00      8.20       .00 
    8.53      6.87      4.56   1381.33  2404.30
      310.100    530.00       .00       .00     -2.30   9300.00     10.82       .00 
   11.22      6.66      5.09   1828.71  3602.54
 *    310.100    530.00       .00       .00     -2.30  13500.00     13.78       .00 
   14.27      6.62      5.67   2382.75  5248.39
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       SECNO     XLCH      ELTRD     ELLC      ELMIN       Q       CWSEL     CRIWS  
   EG       10*KS      VCH      AREA      .01K  
 
      310.200    200.00       .00       .00     -2.30   4600.00      6.59       .00 
    6.85      6.63      4.08   1126.86  1785.96
      310.200    200.00       .00       .00     -2.30   6300.00      8.35       .00 
    8.66      6.53      4.48   1405.58  2465.80
      310.200    200.00       .00       .00     -2.30   9300.00     10.97       .00 
   11.36      6.40      5.01   1854.72  3676.05
      310.200    200.00       .00       .00     -2.30  13500.00     13.92       .00 
   14.41      6.40      5.60   2411.41  5337.77
 
      310.300     60.00     16.00     15.00     -2.30   4600.00      6.60       .00 
    6.86      6.61      4.08   1128.33  1789.36
      310.300     60.00     16.00     15.00     -2.30   6300.00      8.36       .00 
    8.67      6.50      4.48   1407.39  2470.41
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      310.300     60.00     16.00     15.00     -2.30   9300.00     10.98       .00 
   11.37      6.38      5.01   1857.07  3682.71
      310.300     60.00     16.00     15.00     -2.30  13500.00     13.94       .00 
   14.42      6.37      5.59   2414.45  5347.30
 
      310.400     80.00       .00       .00     -2.30   4600.00      6.66       .00 
    6.92      6.47      4.05   1136.46  1808.33
      310.400     80.00       .00       .00     -2.30   6300.00      8.42       .00 
    8.73      6.39      4.45   1415.95  2492.22
      310.400     80.00       .00       .00     -2.30   9300.00     11.04       .00 
   11.42      6.29      4.98   1866.26  3708.79
      310.400     80.00       .00       .00     -2.30  13500.00     13.99       .00 
   14.47      6.30      5.57   2424.54  5378.89
 
      310.500    245.00       .00       .00     -2.00   4600.00      6.83       .00 
    7.09      7.93      4.09   1125.76  1633.18
      310.500    245.00       .00       .00     -2.00   6300.00      8.63       .00 
    8.90      7.92      4.23   1489.91  2238.47
      310.500    245.00       .00       .00     -2.00   9300.00     11.28       .00 
   11.58      6.12      4.42   2104.66  3757.81
      310.500    245.00       .00       .00     -2.00  13500.00     14.27       .00 
   14.63      5.12      4.75   2841.96  5965.61
 
      310.600    230.00       .00       .00     -1.40   4600.00      6.99       .00 
    7.29      8.03      4.38   1049.89  1623.72
      310.600    230.00       .00       .00     -1.40   6300.00      8.75       .00 
    9.11      7.63      4.79   1315.79  2281.07
      310.600    230.00       .00       .00     -1.40   9300.00     11.33       .00 
   11.78      7.35      5.37   1732.05  3430.00
      310.600    230.00       .00       .00     -1.40  13500.00     14.27       .00 
   14.83      7.30      6.03   2240.26  4995.67
 
      310.700    210.00       .00       .00     -1.70   4600.00      7.18       .00 
    7.44      6.56      4.10   1122.00  1795.33
      310.700    210.00       .00       .00     -1.70   6300.00      8.94       .00 
    9.26      6.44      4.52   1392.41  2482.25
      310.700    210.00       .00       .00     -1.70   9300.00     11.52       .00 
   11.93      6.42      5.13   1813.90  3670.97
      310.700    210.00       .00       .00     -1.70  13500.00     14.46       .00 
   14.98      6.53      5.80   2328.98  5284.94
 
 *    310.800    190.00       .00       .00     -2.00   4600.00      7.14       .00 
    7.72     14.91      6.08    757.06  1191.49
 *    310.800    190.00       .00       .00     -2.00   6300.00      8.85       .00 
    9.55     15.18      6.74    934.54  1617.08
 *    310.800    190.00       .00       .00     -2.00   9300.00     11.35       .00 
   12.26     15.60      7.65   1215.08  2354.47
 *    310.800    190.00       .00       .00     -2.00  13500.00     14.20       .00 
   15.35     16.15      8.64   1562.92  3359.73
 
 *    313.000    110.00       .00       .00      -.90   2700.00      6.78       .00 
    8.73    311.87     11.20    241.12   152.89
 *    313.000    110.00       .00       .00      -.90   3700.00      8.72       .00 
   10.30    206.51     10.08    367.16   257.47
 *    313.000    110.00       .00       .00      -.90   5460.00     11.50       .00 
   12.69    114.91      8.77    622.37   509.34
 *    313.000    110.00       .00       .00      -.90   7600.00     14.63       .00 
   15.65     57.22      8.12    935.54  1004.71
 
 *    314.000    102.00     26.40     25.00      -.90   2700.00      9.16       .00 
    9.86     88.74      6.76    399.60   286.62
 *    314.000    102.00     26.40     25.00      -.90   3700.00      9.19       .00 
   10.50    163.80      9.20    402.31   289.10
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      314.000    102.00     26.40     25.00      -.90   5460.00     11.57       .00 
   12.74    110.42      8.67    629.85   519.59
      314.000    102.00     26.40     25.00      -.90   7600.00     14.66       .00 
   15.68     56.52      8.09    939.00  1010.91
 
 *      4.000    550.00       .00       .00     -1.60   2700.00     10.20       .00 
   10.21       .76       .92   2941.77  3095.80
 *      4.000    550.00       .00       .00     -1.60   3700.00     11.07       .00 
   11.09      1.05      1.15   3228.55  3609.13
 *      4.000    550.00       .00       .00     -1.60   5460.00     13.26       .00 
   13.29      1.17      1.38   3951.77  5054.92
 *      4.000    550.00       .00       .00     -1.60   7600.00     16.13       .00 
   16.16      1.11      1.55   4896.09  7224.58
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       SECNO     XLCH      ELTRD     ELLC      ELMIN       Q       CWSEL     CRIWS  
   EG       10*KS      VCH      AREA      .01K  
 
       41.000     10.00     25.00     22.00     -1.60   2700.00     10.20       .00 
   10.21       .76       .92   2941.72  3095.71
       41.000     10.00     25.00     22.00     -1.60   3700.00     11.07       .00 
   11.09      1.05      1.15   3228.62  3609.26
       41.000     10.00     25.00     22.00     -1.60   5460.00     13.26       .00 
   13.29      1.17      1.38   3952.50  5056.46
       41.000     10.00     25.00     22.00     -1.60   7600.00     16.13       .00 
   16.17      1.11      1.55   4897.53  7228.11
 
 *      5.000    250.00       .00       .00      -.80   2700.00     10.07       .00 
   10.46     33.85      5.06    534.10   464.09
 *      5.000    250.00       .00       .00      -.80   3700.00     10.86       .00 
   11.46     45.21      6.21    596.03   550.26
 *      5.000    250.00       .00       .00      -.80   5460.00     12.97       .00 
   13.76     44.15      7.15    764.12   821.77
 *      5.000    250.00       .00       .00      -.80   7600.00     15.77       .00 
   16.69     36.32      7.69    987.99  1261.09
 
       51.000     35.00     21.90     21.00      -.80   2700.00     10.14       .00 
   10.53     32.77      5.00    539.67   471.65
       51.000     35.00     21.90     21.00      -.80   3700.00     10.99       .00 
   11.57     42.97      6.11    605.91   564.44
       51.000     35.00     21.90     21.00      -.80   5460.00     13.12       .00 
   13.89     41.91      7.04    776.10   843.37
       51.000     35.00     21.90     21.00      -.80   7600.00     15.91       .00 
   16.81     34.93      7.60    999.65  1285.98
 
       52.000     50.00       .00       .00      -.80   2700.00     10.39       .00 
   10.70     26.54      4.59    670.51   524.12
       52.000     50.00       .00       .00      -.80   3700.00     11.42       .00 
   11.80     29.06      5.18    867.35   686.31
 *     52.000     50.00       .00       .00      -.80   5460.00     13.84       .00 
   14.16     19.80      5.07   1415.49  1227.06
 *     52.000     50.00       .00       .00      -.80   7600.00     16.84       .00 
   17.10     12.35      4.74   2149.93  2162.36
 
        6.000   2500.00       .00       .00      1.70   2700.00     15.75       .00 
   16.00     17.42      4.06    687.30   646.96
        6.000   2500.00       .00       .00      1.70   3700.00     17.15       .00 
   17.47     18.33      4.63    903.85   864.25
        6.000   2500.00       .00       .00      1.70   5460.00     18.80       .00 
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   19.23     20.87      5.49   1263.09  1195.07
        6.000   2500.00       .00       .00      1.70   7600.00     20.49       .00 
   20.91     19.37      5.80   2286.80  1726.71
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 BERNARD BAYOU           

 SUMMARY PRINTOUT TABLE  150

       SECNO       Q       CWSEL    DIFWSP    DIFWSX    DIFKWS    TOPWID     XLCH  
 
         .800   7200.00      1.75       .00       .00       .00    748.73       .00
         .800  10000.00      2.50       .75       .00       .00    749.07       .00
         .800  14900.00      3.77      1.27       .00       .00    811.05       .00
         .800  22000.00      5.00      1.23       .00       .00    924.33       .00
 
 *       .900   7200.00      1.91       .00       .16       .00    716.47   7725.00
 *       .900  10000.00      2.75       .83       .25       .00    724.93   7725.00
 *       .900  14900.00      4.15      1.40       .38       .00    746.83   7725.00
 *       .900  22000.00      5.59      1.44       .59       .00    770.31   7725.00
 
 *      1.000   4930.00      1.99       .00       .08       .00    273.41   6175.00
 *      1.000   6750.00      2.87       .88       .12       .00    276.41   6175.00
 *      1.000  10200.00      4.34      1.47       .19       .00    429.98   6175.00
 *      1.000  15000.00      5.88      1.55       .30       .00    512.38   6175.00
 
 *      2.000   4930.00      1.92       .00      -.07       .00    121.38   2400.00
 *      2.000   6750.00      2.79       .87      -.08       .00    127.65   2400.00
 *      2.000  10200.00      4.24      1.45      -.10       .00    138.03   2400.00
 *      2.000  15000.00      5.70      1.46      -.19       .00    148.03   2400.00
 
        2.100   4600.00      2.24       .00       .33       .00    122.29     50.00
        2.100   6300.00      3.25      1.00       .46       .00    124.00     50.00
        2.100   9300.00      5.00      1.75       .76       .00    124.00     50.00
        2.100  13500.00      6.96      1.96      1.26       .00    124.00     50.00
 
        2.200   4600.00      2.33       .00       .08       .00    122.51     24.00
        2.200   6300.00      3.38      1.05       .13       .00    124.00     24.00
        2.200   9300.00      5.20      1.83       .20       .00    124.00     24.00
        2.200  13500.00      7.28      2.08       .32       .00    124.00     24.00
 
        3.000   4600.00      2.62       .00       .29       .00    123.23     55.00
        3.000   6300.00      3.75      1.13       .37       .00    127.79     55.00
        3.000   9300.00      5.68      1.93       .47       .00    134.87     55.00
        3.000  13500.00      7.92      2.25       .64       .00    139.11     55.00
 
        3.100   4600.00      2.67       .00       .05       .00    123.46     10.00
        3.100   6300.00      3.84      1.17       .09       .00    128.13     10.00
        3.100   9300.00      5.82      1.98       .14       .00    135.12     10.00
        3.100  13500.00      8.13      2.32       .21       .00    139.50     10.00
 
        3.200   4600.00      2.89       .00       .22       .00    124.33    150.00
        3.200   6300.00      4.11      1.22       .28       .00    143.35    150.00
        3.200   9300.00      6.19      2.08       .38       .00    359.56    150.00
        3.200  13500.00      8.83      2.64       .70       .00    491.68    150.00
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       SECNO       Q       CWSEL    DIFWSP    DIFWSX    DIFKWS    TOPWID     XLCH  
 
      300.000   4600.00      3.80       .00       .91       .00    209.86    700.00
      300.000   6300.00      5.22      1.42      1.11       .00    256.11    700.00
      300.000   9300.00      7.46      2.23      1.27       .00    334.35    700.00
      300.000  13500.00      9.94      2.48      1.11       .00    420.66    700.00
 
      301.000   4600.00      3.82       .00       .02       .00    135.28     50.00
      301.000   6300.00      5.23      1.41       .00       .00    140.91     50.00
      301.000   9300.00      7.41      2.18      -.05       .00    149.64     50.00
      301.000  13500.00      9.81      2.40      -.13       .00    159.24     50.00
 
      302.000   4600.00      3.84       .00       .02       .00    135.35     24.00
      302.000   6300.00      5.25      1.41       .02       .00    141.00     24.00
      302.000   9300.00      7.44      2.19       .03       .00    149.77     24.00
      302.000  13500.00      9.86      2.41       .05       .00    159.43     24.00
 
      303.000   4600.00      3.96       .00       .12       .00    135.83     90.00
      303.000   6300.00      5.39      1.43       .14       .00    141.55     90.00
      303.000   9300.00      7.60      2.21       .16       .00    150.39     90.00
      303.000  13500.00     10.04      2.44       .18       .00    160.15     90.00
 
      304.000   4600.00      4.01       .00       .05       .00    136.03    150.00
      304.000   6300.00      5.46      1.45       .07       .00    141.83    150.00
      304.000   9300.00      7.70      2.24       .10       .00    150.78    150.00
      304.000  13500.00     10.17      2.48       .14       .00    160.70    150.00
 
      307.000   4600.00      4.18       .00       .17       .00    122.96    160.00
      307.000   6300.00      5.65      1.46       .19       .00    126.62    160.00
      307.000   9300.00      7.90      2.25       .20       .00    132.24    160.00
      307.000  13500.00     10.38      2.49       .21       .00    138.46    160.00
 
      308.000   4600.00      4.21       .00       .03       .00    123.04     50.00
      308.000   6300.00      5.69      1.48       .04       .00    126.73     50.00
      308.000   9300.00      7.96      2.27       .06       .00    132.40     50.00
      308.000  13500.00     10.48      2.52       .09       .00    138.69     50.00
 
      309.000   4600.00      4.34       .00       .13       .00    136.95     50.00
      309.000   6300.00      5.86      1.52       .17       .00    142.95     50.00
      309.000   9300.00      8.19      2.33       .23       .00    152.17     50.00
      309.000  13500.00     10.80      2.61       .32       .00    162.51     50.00
 
      310.000   4600.00      6.06       .00      1.72       .00    143.76   1230.00
      310.000   6300.00      7.80      1.74      1.95       .00    150.64   1230.00
      310.000   9300.00     10.39      2.59      2.20       .00    160.89   1230.00
      310.000  13500.00     13.31      2.91      2.50       .00    172.41   1230.00
 
      310.100   4600.00      6.44       .00       .38       .00    152.46    530.00
      310.100   6300.00      8.20      1.76       .40       .00    163.02    530.00
      310.100   9300.00     10.82      2.62       .43       .00    178.73    530.00
 *    310.100  13500.00     13.78      2.95       .47       .00    196.45    530.00
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       SECNO       Q       CWSEL    DIFWSP    DIFWSX    DIFKWS    TOPWID     XLCH  
 
      310.200   4600.00      6.59       .00       .15       .00    153.37    200.00
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      310.200   6300.00      8.35      1.76       .15       .00    163.91    200.00
      310.200   9300.00     10.97      2.61       .15       .00    179.60    200.00
      310.200  13500.00     13.92      2.95       .15       .00    197.32    200.00
 
      310.300   4600.00      6.60       .00       .01       .00    153.43     60.00
      310.300   6300.00      8.36      1.76       .01       .00    163.98     60.00
      310.300   9300.00     10.98      2.62       .01       .00    179.68     60.00
      310.300  13500.00     13.94      2.96       .02       .00    197.42     60.00
 
      310.400   4600.00      6.66       .00       .06       .00    153.74     80.00
      310.400   6300.00      8.42      1.76       .06       .00    164.29     80.00
      310.400   9300.00     11.04      2.62       .06       .00    179.99     80.00
      310.400  13500.00     13.99      2.96       .06       .00    197.72     80.00
 
      310.500   4600.00      6.83       .00       .17       .00    175.31    245.00
      310.500   6300.00      8.63      1.79       .21       .00    220.26    245.00
      310.500   9300.00     11.28      2.65       .24       .00    239.54    245.00
      310.500  13500.00     14.27      3.00       .28       .00    252.53    245.00
 
      310.600   4600.00      6.99       .00       .16       .00    148.07    230.00
      310.600   6300.00      8.75      1.76       .12       .00    155.66    230.00
      310.600   9300.00     11.33      2.58       .05       .00    166.85    230.00
      310.600  13500.00     14.27      2.93      -.01       .00    179.58    230.00
 
      310.700   4600.00      7.18       .00       .19       .00    150.16    210.00
      310.700   6300.00      8.94      1.76       .19       .00    157.78    210.00
      310.700   9300.00     11.52      2.58       .19       .00    168.97    210.00
      310.700  13500.00     14.46      2.94       .19       .00    181.71    210.00
 
 *    310.800   4600.00      7.14       .00      -.04       .00    101.04    190.00
 *    310.800   6300.00      8.85      1.70      -.09       .00    107.43    190.00
 *    310.800   9300.00     11.35      2.50      -.17       .00    116.81    190.00
 *    310.800  13500.00     14.20      2.85      -.26       .00    127.49    190.00
 
 *    313.000   2700.00      6.78       .00      -.36       .00     55.97    110.00
 *    313.000   3700.00      8.72      1.94      -.12       .00     73.69    110.00
 *    313.000   5460.00     11.50      2.77       .15       .00    100.00    110.00
 *    313.000   7600.00     14.63      3.13       .43       .00    100.00    110.00
 
 *    314.000   2700.00      9.16       .00      2.37       .00     77.60    102.00
 *    314.000   3700.00      9.19       .03       .47       .00     77.91    102.00
      314.000   5460.00     11.57      2.38       .07       .00    100.00    102.00
      314.000   7600.00     14.66      3.09       .04       .00    100.00    102.00
 
 *      4.000   2700.00     10.20       .00      1.04       .00    329.29    550.00
 *      4.000   3700.00     11.07       .87      1.88       .00    330.00    550.00
 *      4.000   5460.00     13.26      2.19      1.69       .00    330.00    550.00
 *      4.000   7600.00     16.13      2.86      1.46       .00    330.00    550.00
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       SECNO       Q       CWSEL    DIFWSP    DIFWSX    DIFKWS    TOPWID     XLCH  
 
       41.000   2700.00     10.20       .00       .00       .00    329.29     10.00
       41.000   3700.00     11.07       .87       .00       .00    330.00     10.00
       41.000   5460.00     13.26      2.19       .00       .00    330.00     10.00
       41.000   7600.00     16.13      2.86       .00       .00    330.00     10.00
 
 *      5.000   2700.00     10.07       .00      -.13       .00     77.28    250.00
 *      5.000   3700.00     10.86       .79      -.21       .00     78.60    250.00
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 *      5.000   5460.00     12.97      2.11      -.30       .00     80.00    250.00
 *      5.000   7600.00     15.77      2.80      -.36       .00     80.00    250.00
 
       51.000   2700.00     10.14       .00       .07       .00     77.40     35.00
       51.000   3700.00     10.99       .85       .13       .00     78.81     35.00
       51.000   5460.00     13.12      2.13       .15       .00     80.00     35.00
       51.000   7600.00     15.91      2.79       .15       .00     80.00     35.00
 
       52.000   2700.00     10.39       .00       .25       .00    177.19     50.00
       52.000   3700.00     11.42      1.04       .44       .00    201.28     50.00
 *     52.000   5460.00     13.84      2.41       .71       .00    237.37     50.00
 *     52.000   7600.00     16.84      3.00       .92       .00    252.90     50.00
 
        6.000   2700.00     15.75       .00      5.36       .00    124.72   2500.00
        6.000   3700.00     17.15      1.40      5.73       .00    182.89   2500.00
        6.000   5460.00     18.80      1.65      4.96       .00    251.27   2500.00
        6.000   7600.00     20.49      1.70      3.66       .00   1134.24   2500.00
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  SUMMARY OF ERRORS AND SPECIAL NOTES

 WARNING SECNO=       .900  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=       .900  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=       .900  PROFILE=  3  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=       .900  PROFILE=  4  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
 WARNING SECNO=      1.000  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      1.000  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      1.000  PROFILE=  3  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      1.000  PROFILE=  4  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
 WARNING SECNO=      2.000  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      2.000  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      2.000  PROFILE=  3  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      2.000  PROFILE=  4  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
 WARNING SECNO=    310.100  PROFILE=  4  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
 WARNING SECNO=    310.800  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=    310.800  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=    310.800  PROFILE=  3  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=    310.800  PROFILE=  4  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
 WARNING SECNO=    313.000  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=    313.000  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=    313.000  PROFILE=  3  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=    313.000  PROFILE=  4  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
 WARNING SECNO=    314.000  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 CAUTION SECNO=    314.000  PROFILE=  2  HYDRAULIC JUMP D.S.
 
 WARNING SECNO=      4.000  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      4.000  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      4.000  PROFILE=  3  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      4.000  PROFILE=  4  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
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 WARNING SECNO=      5.000  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      5.000  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      5.000  PROFILE=  3  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      5.000  PROFILE=  4  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
 WARNING SECNO=     52.000  PROFILE=  3  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=     52.000  PROFILE=  4  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
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Bbpropfw.dat
T1      BASED ON FIS STUDY FROM PAPER PRINTOUT                                  
T2      HARRISON COUNTY, MISSISSIPI
T3      BERNARD BAYOU           100 YR FLOOD
T4      DUPLICATE EFFECTIVE MODEL        4/98   JC FILENAME:    BPROPFW3.IH2

J1     0       4                                                    3.77
J2     1              -1
J3    38      43       1      26      39       4                                
J3   110     200                                                                

NC   .08     .08     .03      .1      .3

QT     5    7200   10000   14900   22000   14900

ET                                          10.4

X1   0.8      24    2061    2811    3000    3000    5750
GR   8.6    2000     7.6    2061     0.7    2062     -10    2111   -13.3    2161
GR   -14    2211   -12.8    2261      -3    2311      .9    2341     1.5    2342
GR    .1    2397    -1.3    2407     -.6    2414      .8    2417       1    2599
GR   -.2    2604    -5.5    2649     -13    2699   -10.8    2719    -8.2    2774
GR   -.1    2810     3.1    2811     7.2    3188      15    3800

ET                                          10.4

X1   0.9      21    2450    3193    5500    5700    7725
GR    14    2000    11.9    2313     6.7    2450    -7.1    2510   -12.7    2560
GR -13.8    2610   -14.8    2660   -14.3    2710   -14.8    2760   -13.7    2810
GR -12.8    2860   -10.3    2910   -10.2    2960   -11.5    3010      -9    3060
GR  -9.1    3110    -2.8    3160     2.9    3193    10.5    3284    12.4    3394
GR    15    3475

QT     5    4930    6750   10200   15000   10200

NC   .06     .06     .04                

ET                                          10.4

X1   1.0      22     300     583    5500    6000    6175
GR  15.0       0    10.0      50     5.0      75     3.0     300     0.7     303
GR  -1.3     313    -3.2     323    -4.6     333   -11.9     343   -13.5     363
GR -13.8     383   -14.8     403   -14.7     423   -14.8     443   -14.3     463
GR -14.3     523    -8.3     543    -1.3     563     0.7     572     5.9     583
GR  10.0    1050    15.0    1375

NC   .08     .08   0.045                

ET                                          10.4

X1   2.0      25     626     750    2350    2400    2400
GR    17       0    13.9     600     5.9     610     3.2     620     2.0     626
GR   0.6     627    -1.4     630    -0.7     640    -2.7     650    -6.7     660
GR  -8.6     670    -7.9     680    -7.3     690    -8.2     700    -6.6     710
GR  -2.2     720    -1.1     730    -1.6     740     0.6     744     2.9     750
GR   6.1     760     6.9     770    12.4     777    13.9     780    14.0     800

QT     5    4600    6300    9300   13500    9300

NC                            .3      .5

ET                                          10.4

* ADDED X3      
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X1   2.1                              50      50      50
X3    10                                                    12.5    12.5

* BWC CHANGED FROM 101 TO 86 AND SS FROM 2.0 TO 2.34    
SB  1.05     1.6     2.6              86     8.0    2480    2.34    -6.5    -6.5

ET                                         10.41

* ADDED X3 AND CHANGED BT 638 TO 626 AND 757 TO 750     
X1   2.2                              24      24      24
X2                     1    12.5    13.9
X3    10                                                    12.5    12.5
BT   -11     600    13.9       0     619    13.9       0     626    13.9       0
BT           657    13.9       0     676    13.9       0     678    13.9       0
BT           719    13.9       0     738    13.9       0     750    13.9       0
BT           777    13.9       0     780    13.9       0                        

ET                                          10.4

* ADDED X3      
X1   3.0      25     711     851      30      70      55
X3    10                                                    10.6    10.6
GR  17.0       0    13.9     600    12.6     700     5.6     701     5.4     711
GR   0.6     721    -2.1     731    -3.9     741    -4.2     751    -4.6     761
GR  -6.4     771    -8.4     781    -7.4     791    -8.8     801    -9.7     811
GR  -9.9     821    -1.6     831     0.6     836     3.1     841     8.4     851
GR  10.2     861    11.5     871    11.8     881    12.6     882    13.0     900

* CHANGED BWC FROM 127 TO 121 AND SS FROM 2.0 TO 1.19   
SB  1.05     1.6     2.6             121    12.0    2480    1.19    -6.9    -6.9

ET                                         10.41

* ADDED X3 AND CHANGED BT 852 TO 851    
X1   3.1                              10      10      10
X2                     1    10.6    12.6
X3    10                                                    10.6    10.6
BT   -15     700    12.6       0     711    12.6       0     725    12.6       0
BT           739    12.6       0     752    12.6       0     767    12.6       0
BT           781    12.6       0     796    12.6       0     810    12.6       0
BT           824    12.6       0     838    12.6       0     851    12.6       0
BT           866    12.6       0     881    12.6       0     882    12.6       0

ET                                          10.4

X1   3.2      21     440     570     200     100     150
GR  15.0       0    10.0     100     5.0     300     5.4     440     0.6     450
GR  -2.1     460    -3.9     470    -4.2     480    -4.6     490    -6.4     500
GR  -8.4     510    -7.4     520    -8.8     530    -9.7     540    -9.9     550
GR  -1.6     560     0.6     565     3.1     570     5.0     600    10.0     650
GR  15.0     775

* ADDED NC      
NC                            .1      .3

ET                                          10.4

X1   300      19     318     538     650     900     700
GR  16.4       0    16.0      22     7.0     100    12.0     114    12.8     200
GR  12.0     255    10.4     300     8.0     318     3.5     333    -5.0     357
GR  -5.0     457     3.5     500     8.0     538     6.0     558     4.0     568
GR   2.8     600    10.7     700    18.0     800    20.4     900
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* ADDED NC      
NC                            .3      .5

ET                                          10.4

* ADDED X3      
X1   301      12     116     304      50      50      50
X3    10                                                      22      22
GR  26.8       0    26.2      74    22.0      76    17.0      86    17.0     116
GR  -5.0     160    -5.0     260    17.0     304    17.0     334    21.0     342
GR  25.0     346    25.1     400

* CHANGED BWC FROM 188 TO 100 & INVERT ELEV FROM 2.5 TO -5
SB  1.05    1.60    2.60             100     4.0    4325       2      -5      -5

ET                                         10.41

* ADDED X3 AND BT'S 116 AND 304 
X1   302       0       0       0      24      24      24
X2     0       0       1    22.0    25.0
X3    10                                                      22      22
BT   -10       0    26.8    26.8      74    26.2    22.0     116   26.04      22
BT           124    26.0    22.0     174    25.8    21.8     244    25.6    21.6
BT           294    25.4    21.4     304   25.36   21.36     344    25.2    21.2
BT           346    25.0    21.0                                                

ET                                          10.4

* ADDED X3      
X1   303      13     572     760      50     210      90
X3    10                                                    25.7   28.88
GR  35.0       0    29.2     460    29.7     510    26.0     527    17.0     542
GR  17.0     572    -5.0     616    -5.0     716    17.0     760    17.0     790
GR  30.0     816    34.0     830    35.0    1010

* CHANGED BWC FROM 75 TO 100, SS FROM 3.8 TO 2.0, AND ELCHD FROM -5.5 TO -5.0
SB  1.05    1.60    2.60             100    12.0    6583     2.0    -5.0    -5.0

ET                                         10.41

* CHANGED ELLC FROM 30 TO 28.88 
* ADDED X3 AND BT'S 572 AND 760 
X1   304                             150     150     150
X2                     1   28.88    29.7
X3    10                                                    25.7   28.88
BT   -10     510    29.7    25.7     550    30.1    26.1     572   30.26   26.26
BT           590    30.4    26.4     630    31.0    27.0     700    31.7    27.7
BT           750    32.7    28.7     760   32.88   28.88     790    33.4    29.4
BT           830    34.0    30.0                                                

ET                                          10.4

* ADDED X3      
X1   307      12     207     455      80     280     160    .625
X3    10                                                   22.51   22.04
GR  27.0       0    26.8      90    22.8     105    17.0     117    17.0     207
GR  -5.0     251    -5.0     411    17.0     455    17.0     565    21.8     575
GR  25.8     590    25.0    1000

* CHANGED BWC FROM 210 TO 100 AND ELCHU AND ELCHD FROM 3.3 TO -5.0
SB  1.05     1.6     2.6             100     7.0    4770     2.0    -5.0    -5.0

ET                                         10.41
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* COPIED GR'S FROM 307  
* CHANGED ELLC FROM 22.8 TO 22.51 AND ELTRD FROM 25.8 TO 25.7   
* ADDED X3 AND BT'S 207 AND 455 
X1   308      12     207     455      50      50      50    .625
X2                     1   22.51    25.7                            .625
X3    10                                                   22.51   22.04
BT   -11      90    26.8    22.8     130    25.7    22.7     170    26.6    22.6
BT           207   26.51   22.51     210    26.5    22.5     430    26.1    22.1
BT           455   26.04   22.04     470    26.0    22.0     510    25.9    21.9
BT           550    25.8    21.8     590    25.8    21.8                        
GR  27.0       0    26.8      90    22.8     105    17.0     117    17.0     207
GR  -5.0     251    -5.0     411    17.0     455    17.0     565    21.8     575
GR  25.8     590    25.0    1000

NC                  0.06                

ET                                          10.4

X1   309       8      36     224      50      50      50
GR  20.0       0    17.0       6    17.0      36    -5.0      80    -5.0     180
GR  17.5     224    17.0     254    20.0     260

* ADDED NC      
NC                            .1      .3

ET                                          10.4

X1   310                            1230    1230    1230
                                                                                

* ADDED CROSS SECTIONS 310.1 THROUGH 310.8 TO REFLECT PROPOSED CHANNEL          

* MODIFIED MANNING'S "n" VALUE TO REFLECT MAINTAINED GRASS-LINED CHANNEL
NC                  .035                

ET                                           9.1                    1000  1209.8

X1 310.1       4    1000  1209.8     530     530     530
GR    16    1000    -2.3  1054.9    -2.3  1154.9      16  1209.8

* PROPOSED SOUTHERN BRIDGE      
* ADDED COEFFICIENTS OF CONTRACTION/EXTRACTION  

NC                            .3      .5

ET                                           9.1                    1000  1209.8
  
* ADDED X3      
X1 310.2       4    1000  1209.8     200     200     200
X3     0
GR    16    1000    -2.3  1054.9    -2.3  1154.9      16  1209.8

SB  1.05     1.6     2.6             100       3    2630       3    -2.3    -2.3

ET                                          9.11                    1000  1209.8

* ADDED X3
X1 310.3       4    1000  1209.8      60      60      60
X2                     1      15      16
X3     0
BT    -6    1000      16      16    1003      16      15  1054.9      16      15
BT        1154.9      16      15  1206.8      16      15  1209.8      16      16
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GR    16    1000    -2.3  1054.9    -2.3  1154.9      16  1209.8

ET                                           9.1                    1000  1209.8

X1 310.4       4    1000  1209.8      80      80      80
GR    16    1000    -2.3  1054.9    -2.3  1154.9      16  1209.8

* ADDED NC      
NC                            .1      .3
ET                                           9.1                    1000    1260

X1 310.5       7    1000    1260     245     245     245
GR    16    1000      -2    1054      -2    1154       8    1184       6    1224
GR    10    1252      16    1260

ET                                           9.1                    1000  1187.1

X1 310.6       5    1000  1187.1     230     230     230
GR    16    1000    -1.4  1052.2    -1.4  1152.2     5.6  1173.2      16  1187.1

ET                                           9.1                    1000  1187.1

X1 310.7       5    1000  1187.1     210     210     210
GR  15.7    1000    -1.7  1052.2    -1.7  1152.2     5.3  1173.2    15.7  1187.1

ET                                           9.1                    1000 1141.75

X1 310.8       5    1000 1141.75     190     190     190
GR    18    1000       1 1012.75      -2 1021.75      -2 1081.75      18 1141.75

* END OF MODIFIED CROSS SECTIONS

* ADDED NC      
NC                  0.06      .3      .5

QT     5    2700    3700    5460    7600    5460

ET                                           9.1                     500     600

* ADDED X3      
X1   313      19     500     600     110     110     110
X3    10                                                                        
GR  27.0       0    26.3     100    25.7     200    25.5     400    26.4     421
GR   8.9     454     9.7     500     9.2     512     5.5     535     1.5     540
GR  -0.9     560     2.3     570     9.2     590    10.7     600    10.5     635
GR  26.4     661    25.8    1000    26.0    1100    27.2    1400

* CHANGED BWC FROM 166 TO 165, SS FROM 2 TO 1.87, AND INVERT FROM 5 TO 6.4      
SB  1.05    1.60    2.60       0     165     6.5    4000    1.87     6.4     6.4

ET                                          9.11                     500     600

* ADDED X3 AND ADDED BT'S 500 AND 600   
X1   314                             102     102     102
X2                     1    25.0    26.4
X3    10                                                                        
BT   -10     421    26.4       0     451    26.5       0     481    26.7       0
BT           500    26.7       0     511    26.7       0     571    26.7       0
BT           600    26.7       0     601    26.7       0     631    26.5       0
BT           661    26.4       0                                                

ET                                          10.4
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* ADDED X3      
X1     4      44     620     950     450     250     550
X3    10                                                     7.8    17.5
GR  25.0       0    22.4     575    20.9     580    15.9     590    10.7     600
GR   9.1     610     7.8     620     7.4     630     5.2     640     4.7     650
GR   2.9     660     4.4     670     4.4     680     1.7     690     0.8     698
GR  -1.4     700    -1.5     710    -0.6     720    -0.8     730    -0.6     740
GR  -1.2     750    -0.2     760     0.2     770    -0.2     780    -0.1     790
GR  -0.6     800     0.5     810     4.0     820    -0.3     830    -1.6     840
GR  -0.4     850    -0.2     860     0.7     870     1.6     880     1.9     890
GR  -0.4     900    -1.4     910    -1.6     920     1.0     930     5.0     940
GR  10.6     950    17.5     960    22.2     970    25.0    1050

SB  1.05    1.60     2.6             314    27.0    6880    1.93     1.0     1.0

ET                                         10.41

* CHANGED ELTRD FROM 25.4 TO 25.0
* ADDED X3 AND CHANGED BT'S FROM 633 TO 620 AND FROM 955 TO 950
X1    41                              10      10      10
X2                     1    22.0      25
X3    10                                                     7.8    17.5
BT   -31       0    25.0       0     575    25.4       0     588    25.4       0
BT           604    25.4       0     617    25.4       0     620    25.4       0
BT           646    25.4       0     661    25.4       0     675    25.4       0
BT           689    25.4       0     703    25.4       0     716    25.4       0
BT           731    25.4       0     745    25.4       0     759    25.4       0
BT           773    25.4       0     787    25.4       0     802    25.4       0
BT           815    25.4       0     829    25.4       0     843    25.4       0
BT           857    25.4       0     872    25.4       0     885    25.4       0
BT           899    25.4       0     914    25.4       0     927    25.4       0
BT           943    25.4       0     950    25.4       0     970    25.4       0
BT          1050    25.0       0                                                

ET                                           9.1                    1086    1228

* ADDED X3      
X1     5      34    1148    1228     150     250     250
X3    10                                                                        
GR  25.0       0    21.9    1000    20.9    1001    17.3    1008    12.5    1018
GR  11.2    1028    11.0    1038    10.3    1048    10.4    1058    10.1    1068
GR   9.3    1078     9.3    1088     9.0    1098     8.7    1108     8.9    1118
GR   8.8    1128     8.1    1138     9.9    1148     7.0    1158     2.3    1168
GR   0.7    1171     0.1    1178    -0.8    1188    -0.1    1198     0.7    1200
GR   2.7    1208     5.7    1218    11.7    1228    11.8    1238    12.1    1248
GR  15.9    1258    18.1    1267    21.9    1268    25.0    1600

SB  1.05    1.60    2.60             210    12.0    3280     2.0     6.5     6.5

ET                                          10.4                                

* ADDED X3 AND CHANGED BT'S 1135 TO 1148 AND 1229 TO 1228
X1    51      34    1148    1228      35      35      35
X2                     1    21.0    21.9
X3    10                                                     9.9     117        
BT   -14    1000    21.9       0    1001    21.9       0    1021    21.9       0
BT          1040    21.9       0    1059    21.9       0    1077    21.9       0
BT          1097    21.9       0    1115    21.9       0    1148    21.9       0
BT          1167    21.9       0    1197    21.9       0    1228    21.9       0
BT          1248    21.9       0    1268    21.9       0                        
GR  25.0       0    21.9    1000    20.9    1001    17.3    1008    12.5    1018
GR  11.2    1028    11.0    1038    10.3    1048    10.4    1058    10.1    1068
GR   9.3    1078     9.3    1088     9.0    1098     8.7    1108     8.9    1118
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GR   8.8    1128     8.1    1138     9.9    1148     7.0    1158     2.3    1168
GR   0.7    1171     0.1    1178    -0.8    1188    -0.1    1198     0.7    1200
GR   2.7    1208     5.7    1218    11.7    1228    11.8    1238    12.1    1248
GR  15.9    1258    18.1    1267    21.9    1268    25.0    1600

ET                                           9.1                    1085    1228

X1    52      34    1148    1228      50      50      50
GR  25.0       0    21.9    1000    20.9    1001    17.3    1008    12.5    1018
GR  11.2    1028    11.0    1038    10.3    1048    10.4    1058    10.1    1068
GR   9.3    1078     9.3    1088     9.0    1098     8.7    1108     8.9    1118
GR   8.8    1128     8.1    1138     9.9    1148     7.0    1158     2.3    1168
GR   0.7    1171     0.1    1178    -0.8    1188    -0.1    1198     0.7    1200
GR   2.7    1208     5.7    1218    11.7    1228    11.8    1238    12.1    1248
GR  15.9    1258    18.1    1267    21.9    1268    25.0    1600

* ADDED NC      
NC                            .1      .3

ET                                           9.1                    1005    1085

X1   5.9      14    1005    1085    2000    2500    2300
GR  24.8       0    20.3     200   18.94    1000    12.3    1005     6.3    1018
GR   2.5    1031     1.7    1037     1.5    1047     2.5    1050     6.1    1056
GR  11.8    1065    14.5    1085    19.8    1300    24.8    1700
EJ

T1      BASED ON FIS STUDY FROM PAPER PRINTOUT                                  
T2      HARRISON COUNTY, MISSISSIPI
T3      BERNARD BAYOU           FLOODWAY
T4      DUPLICATE EFFECTIVE MODEL        4/98   JC FILENAME:    BPROPFW3.IH2
J1   -10       6                                                    4.77
J2    15              -1

ER

Page 7



bbpropfw.out
1********************************************                                       
         ***************************************
 *  HEC-2 WATER SURFACE PROFILES            *                                       
         *  U.S. ARMY CORPS OF ENGINEERS       *
 *                                          *                                       
         *  HYDROLOGIC ENGINEERING CENTER      *
 *  Version   4.6.2;  May 1991              *                                       
         *  609 SECOND STREET, SUITE D         *
 *                                          *                                       
         *  DAVIS, CALIFORNIA 95616-4687       *
 *  RUN DATE    09APR98    TIME   10:54:35  *                                       
         *          (916) 756-1104             *
 ********************************************                                       
         ***************************************

                                             X     X  XXXXXXX   XXXXX              
XXXXX 
                                             X     X  X        X     X            X 
   X
                                             X     X  X        X                    
   X
                                             XXXXXXX  XXXX     X          XXXXX    
XXXXX 
                                             X     X  X        X                  X 
    
                                             X     X  X        X     X            X 
    
                                             X     X  XXXXXXX   XXXXX             
XXXXXXX
1
    09APR98      10:54:35                                                           
                              PAGE    1

                                                                                    
THIS RUN EXECUTED 09APR98    10:54:35
 *************************************
  HEC-2 WATER SURFACE PROFILES  

  Version   4.6.2;  May 1991       
 *************************************

 T1      BASED ON FIS STUDY FROM PAPER PRINTOUT                                  
 T2      HARRISON COUNTY, MISSISSIPI                                             
 T3      BERNARD BAYOU           100 YR FLOOD                                    
 T4      PROPOSED CLOMR MODEL             3/98   JC FILENAME:    BBPROPFW.DAT    
 
 
 J1  ICHECK    INQ       NINV      IDIR      STRT      METRIC    HVINS     Q        
WSEL      FQ

                  4                                                                 
3.77          
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 J2  NPROF     IPLOT     PRFVS     XSECV     XSECH     FN       ALLDC     IBW       
CHNIM      ITRACE

       1         0        -1                                                        
             

 J3  VARIABLE CODES FOR SUMMARY PRINTOUT

     150        110        200                                                      
                      
 

 J5  LPRNT    NUMSEC                    ********REQUESTED SECTION NUMBERS********

     -10       -10                                                                  
             
 
 
 NC      .08        .08        .03         .1          .3                           
                                
 
 QT        5       7200      10000      14900       22000       14900               
                                
 
 ET                                                              10.4               
                                
 
 X1      0.8         24       2061       2811        3000        3000        5750   
                                
 GR      8.6       2000        7.6       2061         0.7        2062         -10   
    2111       -13.3        2161
 GR      -14       2211      -12.8       2261          -3        2311          .9   
    2341         1.5        2342
 GR       .1       2397       -1.3       2407         -.6        2414          .8   
    2417           1        2599
 GR      -.2       2604       -5.5       2649         -13        2699       -10.8   
    2719        -8.2        2774
 GR      -.1       2810        3.1       2811         7.2        3188          15   
    3800                        
 
 
 X1      0.9         21       2450       3193        5500        5700        7725   
                                
 GR       14       2000       11.9       2313         6.7        2450        -7.1   
    2510       -12.7        2560
 GR    -13.8       2610      -14.8       2660       -14.3        2710       -14.8   
    2760       -13.7        2810
 GR    -12.8       2860      -10.3       2910       -10.2        2960       -11.5   
    3010          -9        3060
 GR     -9.1       3110       -2.8       3160         2.9        3193        10.5   
    3284        12.4        3394
 GR       15       3475                                                             
                                
 
1
    09APR98      10:54:35                                                           
                              PAGE    2

 
 QT        5       4930       6750      10200       15000       10200               
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 NC      .06        .06        .04                                                  
                                
 
 X1      1.0         22        300        583        5500        6000        6175   
                                
 GR     15.0          0       10.0         50         5.0          75         3.0   
     300         0.7         303
 GR     -1.3        313       -3.2        323        -4.6         333       -11.9   
     343       -13.5         363
 GR    -13.8        383      -14.8        403       -14.7         423       -14.8   
     443       -14.3         463
 GR    -14.3        523       -8.3        543        -1.3         563         0.7   
     572         5.9         583
 GR     10.0       1050       15.0       1375                                       
                                
 
 
 NC      .08        .08      0.045                                                  
                                
 
 X1      2.0         25        626        750        2350        2400        2400   
                                
 GR       17          0       13.9        600         5.9         610         3.2   
     620         2.0         626
 GR      0.6        627       -1.4        630        -0.7         640        -2.7   
     650        -6.7         660
 GR     -8.6        670       -7.9        680        -7.3         690        -8.2   
     700        -6.6         710
 GR     -2.2        720       -1.1        730        -1.6         740         0.6   
     744         2.9         750
 GR      6.1        760        6.9        770        12.4         777        13.9   
     780        14.0         800
 
 
 QT        5       4600       6300       9300       13500        9300               
                                
 
 NC                                        .3          .5                           
                                
 
   ADDED X3                                                                      
 X1      2.1                                           50          50          50   
                                
 X3       10                                                                        
                                
 
   CHANGED BWC FROM 101 TO 86 AND SS FROM 2.0 TO 2.34                            
 
 SB     1.05        1.6        2.6                     86         8.0        2480   
    2.34        -6.5        -6.5
 
 ET                                                             10.41               
                                
 
   ADDED X3 ADN CHANGED BT 638 TO 626 AND 757 TO 750                             
 X1      2.2                                           24          24          24   
                                
 X2                              1       12.5        13.9                           
                                
 X3       10                                                                        
                                
 BT      -11        600       13.9          0         619        13.9           0   
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     626        13.9           0
 BT                 657       13.9          0         676        13.9           0   
     678        13.9           0
 BT                 719       13.9          0         738        13.9           0   
     750        13.9           0
 BT                 777       13.9          0         780        13.9           0   
                                
 
   ADDED X3                                                                      
 
 X1      3.0         25        711        851          30          70          55   
                                
 X3       10                                                                        
                                
 GR     17.0          0       13.9        600        12.6         700         5.6   
     701         5.4         711
 GR      0.6        721       -2.1        731        -3.9         741        -4.2   
     751        -4.6         761
 GR     -6.4        771       -8.4        781        -7.4         791        -8.8   
     801        -9.7         811
 GR     -9.9        821       -1.6        831         0.6         836         3.1   
     841         8.4         851
1
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 GR     10.2        861       11.5        871        11.8         881        12.6   
     882        13.0         900
 
   CHANGED BWC FROM 127 TO 121 AND SS FROM 2.0 TO 1.19                           
 
 SB     1.05        1.6        2.6                    121        12.0        2480   
    1.19        -6.9        -6.9
 
 ET                                                             10.41               
                                
 
   ADDED X3 AND CHANGED BT 852 TO 851                                            
 X1      3.1                                           10          10          10   
                                
 X2                              1       10.6        12.6                           
                                
 X3       10                                                                        
                                
 BT      -15        700       12.6          0         711        12.6           0   
     725        12.6           0
 BT                 739       12.6          0         752        12.6           0   
     767        12.6           0
 BT                 781       12.6          0         796        12.6           0   
     810        12.6           0
 BT                 824       12.6          0         838        12.6           0   
     851        12.6           0
 BT                 866       12.6          0         881        12.6           0   
     882        12.6           0
 
 
 X1      3.2         21        440        570         200         100         150   
                                
 GR     15.0          0       10.0        100         5.0         300         5.4   
     440         0.6         450
 GR     -2.1        460       -3.9        470        -4.2         480        -4.6   
     490        -6.4         500
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 GR     -8.4        510       -7.4        520        -8.8         530        -9.7   
     540        -9.9         550
 GR     -1.6        560        0.6        565         3.1         570         5.0   
     600        10.0         650
 GR     15.0        775                                                             
                                
 
   ADDED NC                                                                      
 
 NC                                        .1          .3                           
                                
 
 X1      300         19        318        538         650         900         700   
                                
 GR     16.4          0       16.0         22         7.0         100        12.0   
     114        12.8         200
 GR     12.0        255       10.4        300         8.0         318         3.5   
     333        -5.0         357
 GR     -5.0        457        3.5        500         8.0         538         6.0   
     558         4.0         568
 GR      2.8        600       10.7        700        18.0         800        20.4   
     900                        
 
   ADDED NC                                                                      
 
 NC                                        .3          .5                           
                                
 
   ADDED X3                                                                      
 X1      301         12        116        304          50          50          50   
                                
 X3       10                                                                        
                                
 GR     26.8          0       26.2         74        22.0          76        17.0   
      86        17.0         116
 GR     -5.0        160       -5.0        260        17.0         304        17.0   
     334        21.0         342
 GR     25.0        346       25.1        400                                       
                                
 
   CHANGED BWC FROM 188 TO 100 & INVERT ELEV FROM 2.5 TO -5                      
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 SB     1.05       1.60       2.60                    100         4.0        4325   
       2          -5          -5
 
 ET                                                             10.41               
                                
 
   ADDED X3 AND BT'S 116 AND 304                                                 
 X1      302          0          0          0          24          24          24   
                                
 X2        0          0          1       22.0        25.0                           
                                
 X3       10                                                                        
                                
 BT      -10          0       26.8       26.8          74        26.2        22.0   
     116       26.04          22
 BT                 124       26.0       22.0         174        25.8        21.8   
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     244        25.6        21.6
 BT                 294       25.4       21.4         304       25.36       21.36   
     344        25.2        21.2
 BT                 346       25.0       21.0                                       
                                
 
   ADDED X3                                                                      
 
 X1      303         13        572        760          50         210          90   
                                
 X3       10                                                                        
                                
 GR     35.0          0       29.2        460        29.7         510        26.0   
     527        17.0         542
 GR     17.0        572       -5.0        616        -5.0         716        17.0   
     760        17.0         790
 GR     30.0        816       34.0        830        35.0        1010               
                                
 
   CHANGED BWC FROM 75 TO 100, SS FROM 3.8 TO 2.0, AND ELCHD FROM -5.5 TO -5.0   
 
 SB     1.05       1.60       2.60                    100        12.0        6583   
       2        -5.0        -5.0
 
 ET                                                             10.41               
                                
 
   CHANGED ELLC FROM 30 TO 28.88                                                 
   ADDED X3 AND BT'S 572 AND 760                                                 
 X1      304                                          150         150         150   
                                
 X2                              1      28.88        29.7                           
                                
 X3       10                                                                        
                                
 BT      -10        510       29.7       25.7         550        30.1        26.1   
     572       30.26       26.26
 BT                 590       30.4       26.4         630        31.0        27.0   
     700        31.7        27.7
 BT                 750       32.7       28.7         760       32.88       28.88   
     790        33.4        29.4
 BT                 830       34.0       30.0                                       
                                
 
   ADDED X3                                                                      
 
 X1      307         12        207        455          80         280         160   
    .625                        
 X3       10                                                                        
                                
 GR     27.0          0       26.8         90        22.8         105        17.0   
     117        17.0         207
 GR     -5.0        251       -5.0        411        17.0         455        17.0   
     565        21.8         575
 GR     25.8        590       25.0       1000                                       
                                
 
   CHANGED BWC FROM 210 TO 100 AND ELCHU AND ELCHD FROM 3.3 TO -5.0              
 
 SB     1.05        1.6        2.6                    100         7.0        4770   
     2.0        -5.0        -5.0
 
 ET                                                             10.41               
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   CHANGED ELLC FROM 22.8 TO 22.51 AND ELTRD FROM 25.8 TO 25.7                   
   ADDED X3 AND BT'S 207 AND 455                                                 
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 X1      308         12        207        455          50          50          50   
    .625                        
 X2                              1      22.51        25.7                           
                .625            
 X3       10                                                                        
                                
 BT      -11         90       26.8       22.8         130        25.7        22.7   
     170        26.6        22.6
 BT                 207      26.51      22.51         210        26.5        22.5   
     430        26.1        22.1
 BT                 455      26.04      22.04         470        26.0        22.0   
     510        25.9        21.9
 BT                 550       25.8       21.8         590        25.8        21.8   
                                
 GR     27.0          0       26.8         90        22.8         105        17.0   
     117        17.0         207
 GR     -5.0        251       -5.0        411        17.0         455        17.0   
     565        21.8         575
 GR     25.8        590       25.0       1000                                       
                                
 
 
 NC                           0.06                                                  
                                
 
 X1      309          8         36        224          50          50          50   
                                
 GR     20.0          0       17.0          6        17.0          36        -5.0   
      80        -5.0         180
 GR     17.5        224       17.0        254        20.0         260               
                                
 
   ADDED NC                                                                      
 
 NC                                        .1          .3                           
                                
 
 X1      310                                         1230        1230        1230   
                                
 
   ADDED CROSS SECTIONS 310.1 THROUGH 310.8 TO REFLECT PROPOSED CHANNEL          
 
   MODIFIED MANNING'S "n" VALUE TO REFLECT MAINTAINED GRASS-LINED CHANNEL        
 
 NC                           .035                                                  
                                
 
 ET                                                               9.1               
                1000      1209.8
 
 X1    310.1          4       1000     1209.8         530         530         530   
                                
 GR       16       1000       -2.3     1054.9        -2.3      1154.9          16   
  1209.8                        
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   PROPOSED SOUTHERN BRIDGE                                                      
   ADDED COEFFICIENTS OF CONTRACTION/EXTRACTION                                  
 
 
 NC                                        .3          .5                           
                                
 
 ET                                                               9.1               
                1000      1209.8
 
   ADDED X3                                                                      
 X1    310.2          4       1000     1209.8         200         200         200   
                                
 X3        0                                                                        
                                
 GR       16       1000       -2.3     1054.9        -2.3      1154.9          16   
  1209.8                        
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 SB     1.05        1.6        2.6                    100           3        2630   
       3        -2.3        -2.3
 
 ET                                                              9.11               
                1000      1209.8
 
   ADDED X3                                                                      
 X1    310.3          4       1000     1209.8          60          60          60   
                                
 X2                              1         15          16                           
                                
 X3        0                                                                        
                                
 BT       -6       1000         16         16        1003          16          15   
  1054.9          16          15
 BT              1154.9         16         15      1206.8          16          15   
  1209.8          16          16
 GR       16       1000       -2.3     1054.9        -2.3      1154.9          16   
  1209.8                        
 
 
 ET                                                               9.1               
                1000      1209.8
 
 X1    310.4          4       1000     1209.8          80          80          80   
                                
 GR       16       1000       -2.3     1054.9        -2.3      1154.9          16   
  1209.8                        
 
   ADDED NC                                                                      
 
 NC                                        .1          .3                           
                                
 ET                                                               9.1               
                1000        1260
 
 X1    310.5          7       1000       1260         245         245         245   
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 GR       16       1000         -2       1054          -2        1154           8   
    1184           6        1224
 GR       10       1252         16       1260                                       
                                
 
 
 ET                                                               9.1               
                1000      1187.1
 
 X1    310.6          5       1000     1187.1         230         230         230   
                                
 GR       16       1000       -1.4     1052.2        -1.4      1152.2         5.6   
  1173.2          16      1187.1
 
 
 ET                                                               9.1               
                1000      1187.1
 
 X1    310.7          5       1000     1187.1         210         210         210   
                                
 GR     15.7       1000       -1.7     1052.2        -1.7      1152.2         5.3   
  1173.2        15.7      1187.1
 
 
 ET                                                               9.1               
                1000     1141.75
 
 X1    310.8          5       1000    1141.75         190         190         190   
                                
 GR       18       1000          1    1012.75          -2     1021.75          -2   
 1081.75          18     1141.75
 
   END OF MODIFIED CROSS SECTIONS                                                
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 QT        5       2700       3700       5460        7600        5460               
                                
 
   CHANGED MANNING'S "n" VALUE BACK TO EXISTING                                  
   ADDED COEFFICIENTS OF CONTRACTION/EXTRACTION                                  
 NC                            .06         .3          .5                           
                                
 
 ET                                                               9.1               
                 500         600
 
   ADDED X3                                                                      
 X1      313         19        500        600         110         110         110   
                                
 X3       10                                                                        
                                
 GR     27.0          0       26.3        100        25.7         200        25.5   
     400        26.4         421
 GR      8.9        454        9.7        500         9.2         512         5.5   
     535         1.5         540
 GR     -0.9        560        2.3        570         9.2         590        10.7   
     600        10.5         635
 GR     26.4        661       25.8       1000        26.0        1100        27.2   
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    1400                        
 
   CHANGED BWC FROM 166 TO 165, SS FROM 2 TO 1.87, AND INVERT FROM 5 TO 6.4      
 
 SB     1.05       1.60       2.60                    165         6.5        4000   
    1.87         6.4         6.4
 
 ET                                                              9.11               
                 500         600
 
   ADDED X3 AND BT'S 500 AND 600                                                 
 X1      314                                          102         102         102   
                                
 X2                              1       25.0        26.4                           
                                
 X3       10                                                                        
                                
 BT      -10        421       26.4          0         451        26.5           0   
     481        26.7           0
 BT                 500       26.7          0         511        26.7           0   
     571        26.7           0
 BT                 600       26.7          0         601        26.7           0   
     631        26.5           0
 BT                 661       26.4          0                                       
                                
 
 
 ET                                                               9.1               
                 620         950
 
   ADDED X3                                                                      
 X1        4         44        620        950         450         250         550   
                                
 X3       10                                                                        
                                
 GR     25.0          0       22.4        575        20.9         580        15.9   
     590        10.7         600
 GR      9.1        610        7.8        620         7.4         630         5.2   
     640         4.7         650
 GR      2.9        660        4.4        670         4.4         680         1.7   
     690         0.8         698
 GR     -1.4        700       -1.5        710        -0.6         720        -0.8   
     730        -0.6         740
 GR     -1.2        750       -0.2        760         0.2         770        -0.2   
     780        -0.1         790
 GR     -0.6        800        0.5        810         4.0         820        -0.3   
     830        -1.6         840
 GR     -0.4        850       -0.2        860         0.7         870         1.6   
     880         1.9         890
 GR     -0.4        900       -1.4        910        -1.6         920         1.0   
     930         5.0         940
 GR     10.6        950       17.5        960        22.2         970        25.0   
    1050                        
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 SB     1.05       1.60        2.6                    314        27.0        6880   
    1.93         1.0         1.0
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 ET                                                              9.11               
                 620         950
 
   CHANGED ELTRD FROM 25.4 TO 25.0                                               
   ADDED X3 AND CHANGED BT'S 633 TO 620 AND FROM 955 TO 950                      
 X1       41                                           10          10          10   
                                
 X2                              1       22.0          25                           
                                
 X3       10                                                                        
                                
 BT      -31          0       25.0          0         575        25.4           0   
     588        25.4           0
 BT                 604       25.4          0         617        25.4           0   
     620        25.4           0
 BT                 646       25.4          0         661        25.4           0   
     675        25.4           0
 BT                 689       25.4          0         703        25.4           0   
     716        25.4           0
 BT                 731       25.4          0         745        25.4           0   
     759        25.4           0
 BT                 773       25.4          0         787        25.4           0   
     802        25.4           0
 BT                 815       25.4          0         829        25.4           0   
     843        25.4           0
 BT                 857       25.4          0         872        25.4           0   
     885        25.4           0
 BT                 899       25.4          0         914        25.4           0   
     927        25.4           0
 BT                 943       25.4          0         950        25.4           0   
     970        25.4           0
 BT                1050       25.0          0                                       
                                
 
 
 ET                                                               9.1               
                1148        1228
 
   ADDED X3                                                                      
 X1        5         34       1148       1228         150         250         250   
                                
 X3       10                                                                        
                                
 GR     25.0          0       21.9       1000        20.9        1001        17.3   
    1008        12.5        1018
 GR     11.2       1028       11.0       1038        10.3        1048        10.4   
    1058        10.1        1068
 GR      9.3       1078        9.3       1088         9.0        1098         8.7   
    1108         8.9        1118
 GR      8.8       1128        8.1       1138         9.9        1148         7.0   
    1158         2.3        1168
 GR      0.7       1171        0.1       1178        -0.8        1188        -0.1   
    1198         0.7        1200
 GR      2.7       1208        5.7       1218        11.7        1228        11.8   
    1238        12.1        1248
 GR     15.9       1258       18.1       1267        21.9        1268        25.0   
    1600                        
 
 
 SB     1.05       1.60       2.60                    210        12.0        3280   
     2.0         6.5         6.5
 
 ET                                                              9.11               
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                1148        1228
 
   ADDED X3 AND CHANGED BT'S FROM 1135 TO 1148 AND FROM 1129 TO 1128             
 X1       51                                           35          35          35   
                                
 X2                              1       21.0        21.9                           
                                
 X3       10                                                                        
                                
 BT      -14       1000       21.9          0        1001        21.9           0   
    1021        21.9           0
 BT                1040       21.9          0        1059        21.9           0   
    1077        21.9           0
 BT                1097       21.9          0        1115        21.9           0   
    1148        21.9           0
 BT                1167       21.9          0        1197        21.9           0   
    1228        21.9           0
 BT                1248       21.9          0        1268        21.9           0   
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 ET                                                               9.1               
                1068        1248
 
 X1       52         34       1148       1228          50          50          50   
                                
 GR     25.0          0       21.9       1000        20.9        1001        17.3   
    1008        12.5        1018
 GR     11.2       1028       11.0       1038        10.3        1048        10.4   
    1058        10.1        1068
 GR      9.3       1078        9.3       1088         9.0        1098         8.7   
    1108         8.9        1118
 GR      8.8       1128        8.1       1138         9.9        1148         7.0   
    1158         2.3        1168
 GR      0.7       1171        0.1       1178        -0.8        1188        -0.1   
    1198         0.7        1200
 GR      2.7       1208        5.7       1218        11.7        1228        11.8   
    1238        12.1        1248
 GR     15.9       1258       18.1       1267        21.9        1268        25.0   
    1600                        
 
 
 ET                                                               9.1               
                1005        1065
 
   ADDED NC                                                                      
 NC                                        .1          .3                           
                                
 
 X1        6         14       1005       1085        2200        2700        2500   
                                
 GR     25.0          0       20.5        200       19.14        1000        12.5   
    1005         6.5        1018
 GR      2.7       1031        1.9       1037         1.7        1047         2.7   
    1050         6.3        1056
 GR     12.0       1065       14.7       1085        20.0        1300        25.0   
    1700                        
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 T1      BASED ON FIS STUDY FROM PAPER PRINTOUT                                  
 T2      HARRISON COUNTY, MISSISSIPI                                             
 T3      BERNARD BAYOU           FLOODWAY                                        
 T4      PROPOSED CLOMR MODEL             9/97   JC FILENAME:    BBPROPFW.OUT    
 
 J1  ICHECK    INQ       NINV      IDIR      STRT      METRIC    HVINS     Q        
WSEL      FQ

                  6                                                                 
4.77          
 
 J2  NPROF     IPLOT     PRFVS     XSECV     XSECH     FN       ALLDC     IBW       
CHNIM      ITRACE

      15         0        -1                                                        
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THIS RUN EXECUTED 09APR98    10:54:35
 *************************************
  HEC-2 WATER SURFACE PROFILES  

  Version   4.6.2;  May 1991       
 *************************************

 NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF 
ERRORS LIST

 BERNARD BAYOU           

 SUMMARY PRINTOUT TABLE  110

       SECNO     CWSEL    DIFKWS      EG      TOPWID     QLOB       QCH      QROB   
 PERENC    STENCL     STCHL     STCHR    STENCR 
 
         .800      3.77       .00      3.85    811.05       .00  14898.06      1.94 
     .00       .00   2061.00   2811.00      .00
         .800      4.77      1.00      4.83    749.59       .00  14900.00       .00 
     .00   2061.00   2061.00   2811.00  2811.00
 
 *       .900      4.15       .00      4.18    746.83       .00  14899.41       .59 
     .00       .00   2450.00   3193.00      .00
 *       .900      5.06       .92      5.09    735.92       .00  14900.00       .00 
     .00   2450.00   2450.00   3193.00  3193.00
 
 *      1.000      4.34       .00      4.43    429.98     20.60  10179.40       .00 
     .00       .00    300.00    583.00      .00
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 *      1.000      5.22       .88      5.30    281.56       .00  10200.00       .00 
     .01    300.00    300.00    583.00   583.00
 
 *      2.000      4.24       .00      5.69    138.03     19.78  10177.44      2.78 
     .00       .00    626.00    750.00      .00
 *      2.000      5.15       .92      6.34    124.00       .00  10200.00       .00 
     .01    626.00    626.00    750.00   750.00
 
        2.100      5.02       .00      6.03    143.37     33.15   9259.40      7.45 
     .00       .00    626.00    750.00      .00
        2.100      5.72       .70      6.60    124.00       .00   9300.00       .00 
     .01    626.00    626.00    750.00   750.00
 
        2.200      5.22       .00      6.18    144.73     37.49   9253.39      9.12 
     .00       .00    626.00    750.00      .00
        2.200      5.87       .65      6.71    149.17     52.90   9231.34     15.76 
     .00    626.00    626.00    750.00   750.00
 
        3.000      5.67       .00      6.39    144.86       .44   9299.56       .00 
     .00       .00    711.00    851.00      .00
        3.000      6.23       .56      6.87    135.90       .00   9300.00       .00 
     .00    711.00    711.00    851.00   851.00
 
        3.100      5.81       .00      6.51    145.13      1.15   9298.85       .00 
     .00       .00    711.00    851.00      .00
        3.100      6.34       .54      6.97    146.22      5.73   9294.27       .00 
     .00    711.00    711.00    851.00   851.00
 
        3.200      6.18       .00      6.80    359.08    116.57   9100.40     83.03 
     .00       .00    440.00    570.00      .00
        3.200      6.61       .43      7.22    130.00       .00   9300.00       .00 
     .05    440.00    440.00    570.00   570.00
 
      300.000      7.45       .00      7.78    334.07       .27   8909.69    390.04 
     .00       .00    318.00    538.00      .00
      300.000      7.82       .37      8.17    217.89       .00   9300.00       .00 
     .06    318.00    318.00    538.00   538.00
 
      301.000      7.40       .00      7.96    149.61       .00   9300.00       .00 
     .00       .00    116.00    304.00      .00
      301.000      7.80       .39      8.32    151.18       .00   9300.00       .00 
     .00    116.00    116.00    304.00   304.00
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       SECNO     CWSEL    DIFKWS      EG      TOPWID     QLOB       QCH      QROB   
 PERENC    STENCL     STCHL     STCHR    STENCR 
 
      302.000      7.44       .00      7.99    149.75       .00   9300.00       .00 
     .00       .00    116.00    304.00      .00
      302.000      7.83       .39      8.34    151.30       .00   9300.00       .00 
     .00    116.00    116.00    304.00   304.00
 
      303.000      7.59       .00      8.13    150.37       .00   9300.00       .00 
     .00       .00    572.00    760.00      .00
      303.000      7.96       .37      8.47    151.88       .00   9300.00       .00 
     .00    572.00    572.00    760.00   760.00
 
      304.000      7.69       .00      8.22    150.76       .00   9300.00       .00 
     .00       .00    572.00    760.00      .00
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      304.000      8.05       .36      8.55    152.20       .00   9300.00       .00 
     .00    572.00    572.00    760.00   760.00
 
      307.000      7.89       .00      8.49    132.23       .00   9300.00       .00 
     .00       .00    129.38    284.38      .00
      307.000      8.23       .34      8.80    133.08       .00   9300.00       .00 
     .00    129.38    129.38    284.38   284.38
 
      308.000      7.96       .00      8.55    132.39       .00   9300.00       .00 
     .00       .00    129.38    284.38      .00
      308.000      8.29       .33      8.85    133.22       .00   9300.00       .00 
     .00    129.38    129.38    284.38   284.38
 
      309.000      8.18       .00      8.67    152.15       .00   9300.00       .00 
     .00       .00     36.00    224.00      .00
      309.000      8.50       .32      8.96    153.41       .00   9300.00       .00 
     .00     36.00     36.00    224.00   224.00
 
      310.000     10.39       .00     10.72    160.88       .00   9300.00       .00 
     .00       .00     36.00    224.00      .00
      310.000     10.57       .18     10.89    161.59       .00   9300.00       .00 
     .00     36.00     36.00    224.00   224.00
 
      310.100     10.82       .00     11.22    178.72       .00   9300.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.100     10.98       .16     11.37    179.68       .00   9300.00       .00 
  209.80   1000.00   1000.00   1209.80  1209.80
 
      310.200     10.96       .00     11.36    179.59       .00   9300.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.200     11.12       .15     11.50    180.51       .00   9300.00       .00 
  209.80   1000.00   1000.00   1209.80  1209.80
 
      310.300     10.98       .00     11.37    179.67       .00   9300.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.300     11.13       .15     11.51    180.59       .00   9300.00       .00 
  209.80   1000.00   1000.00   1209.80  1209.80
 
      310.400     11.03       .00     11.42    179.97       .00   9300.00       .00 
     .00       .00   1000.00   1209.80      .00
      310.400     11.18       .15     11.56    180.88       .00   9300.00       .00 
  209.80   1000.00   1000.00   1209.80  1209.80
 
      310.500     11.28       .00     11.58    239.53       .00   9300.00       .00 
     .00       .00   1000.00   1260.00      .00
      310.500     11.42       .14     11.71    240.15       .00   9300.00       .00 
  260.00   1000.00   1000.00   1260.00  1260.00
 
      310.600     11.33       .00     11.78    166.84       .00   9300.00       .00 
     .00       .00   1000.00   1187.10      .00
      310.600     11.47       .14     11.90    167.44       .00   9300.00       .00 
  187.10   1000.00   1000.00   1187.10  1187.10
 
      310.700     11.52       .00     11.93    168.96       .00   9300.00       .00 
     .00       .00   1000.00   1187.10      .00
      310.700     11.65       .13     12.05    169.52       .00   9300.00       .00 
  187.10   1000.00   1000.00   1187.10  1187.10
 
 *    310.800     11.35       .00     12.26    116.80       .00   9300.00       .00 
     .00       .00   1000.00   1141.75      .00
 *    310.800     11.48       .13     12.37    117.30       .00   9300.00       .00 
  141.75   1000.00   1000.00   1141.75  1141.75
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 *    313.000     11.62       .00     12.54    187.98    348.07   5045.90     66.03 
     .00       .00    500.00    600.00      .00
 *    313.000     11.63       .01     12.78    100.00       .00   5460.00       .00 
  100.00    500.00    500.00    600.00   600.00
 
      314.000     11.78       .00     12.64    188.53    370.54   5009.51     79.95 
     .00       .00    500.00    600.00      .00
      314.000     11.87       .09     12.93    100.00       .00   5460.00       .00 
  100.00    500.00    500.00    600.00   600.00
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       SECNO     CWSEL    DIFKWS      EG      TOPWID     QLOB       QCH      QROB   
 PERENC    STENCL     STCHL     STCHR    STENCR 
 
 *      4.000     13.06       .00     13.09    358.12     41.02   5418.07       .91 
     .00       .00    620.00    950.00      .00
 *      4.000     13.42       .36     13.45    330.00       .00   5460.00       .00 
  330.00    620.00    620.00    950.00   950.00
 
       41.000     13.07       .00     13.10    358.13     41.05   5418.04       .91 
     .00       .00    620.00    950.00      .00
       41.000     13.42       .36     13.45    330.00       .00   5460.00       .00 
  330.00    620.00    620.00    950.00   950.00
 
 *      5.000     12.94       .00     13.39    233.12    976.31   4459.75     23.95 
     .00       .00   1148.00   1228.00      .00
 *      5.000     13.14       .20     13.91     80.00       .00   5460.00       .00 
   80.00   1148.00   1148.00   1228.00  1228.00
 
       51.000     13.00       .00     13.44    233.39    990.36   4443.84     25.81 
     .00       .00   1148.00   1228.00      .00
       51.000     13.28       .28     14.02     80.00       .00   5460.00       .00 
   80.00   1148.00   1148.00   1228.00  1228.00
 
       52.000     13.17       .00     13.58    234.22   1031.60   4396.84     31.56 
     .00       .00   1148.00   1228.00      .00
 *     52.000     13.91       .74     14.28    180.00    955.35   4449.87     54.79 
  180.00   1068.00   1148.00   1228.00  1248.00
 
        6.000     18.90       .00     19.31    255.05     19.87   4952.02    488.11 
     .00       .00   1005.00   1085.00      .00
        6.000     19.77       .88     20.40     60.00       .00   5460.00       .00 
   60.00   1005.00   1005.00   1085.00  1065.00
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 BERNARD BAYOU           

 SUMMARY PRINTOUT TABLE  150

       SECNO     XLCH      ELTRD     ELLC      ELMIN       Q       CWSEL     CRIWS  
   EG       10*KS      VCH      AREA      .01K  
 
         .800       .00       .00       .00    -14.00  14900.00      3.77       .00 
    3.85      1.10      2.22   6734.90 14220.09

Page 16



bbpropfw.out
         .800       .00       .00       .00    -14.00  14900.00      4.77       .00 
    4.83       .78      2.00   7463.78 16921.09
 
 *       .900   7725.00       .00       .00    -14.80  14900.00      4.15       .00 
    4.18       .22      1.39  10712.62 31632.30
 *       .900   7725.00       .00       .00    -14.80  14900.00      5.06       .00 
    5.09       .18      1.31  11381.43 34842.47
 
 *      1.000   6175.00       .00       .00    -14.80  10200.00      4.34       .00 
    4.43      1.18      2.42   4311.89  9407.84
 *      1.000   6175.00       .00       .00    -14.80  10200.00      5.22       .00 
    5.30      1.00      2.29   4459.07 10224.99
 
 *      2.000   2400.00       .00       .00     -8.60  10200.00      4.24       .00 
    5.69     52.11      9.67   1066.64  1412.93
 *      2.000   2400.00       .00       .00     -8.60  10200.00      5.15       .00 
    6.34     39.22      8.75   1166.31  1628.81
 
        2.100     50.00       .00       .00     -8.60   9300.00      5.02       .00 
    6.03     32.16      8.06   1176.61  1640.01
        2.100     50.00       .00       .00     -8.60   9300.00      5.72       .00 
    6.60     27.17      7.52   1235.98  1784.22
 
        2.200     24.00     13.90     12.50     -8.60   9300.00      5.22       .00 
    6.18     29.92      7.88   1205.25  1700.20
        2.200     24.00     13.90     12.50     -8.60   9300.00      5.87       .00 
    6.71     23.86      7.36   1300.92  1904.08
 
        3.000     55.00       .00       .00     -9.90   9300.00      5.67       .00 
    6.39     20.74      6.81   1367.10  2041.93
        3.000     55.00       .00       .00     -9.90   9300.00      6.23       .00 
    6.87     17.66      6.45   1441.14  2213.04
 
        3.100     10.00     12.60     10.60     -9.90   9300.00      5.81       .00 
    6.51     19.89      6.72   1386.94  2085.46
        3.100     10.00     12.60     10.60     -9.90   9300.00      6.34       .00 
    6.97     16.93      6.38   1464.93  2259.99
 
        3.200    150.00       .00       .00     -9.90   9300.00      6.18       .00 
    6.80     16.31      6.38   1662.13  2302.64
        3.200    150.00       .00       .00     -9.90   9300.00      6.61       .00 
    7.22     15.68      6.28   1481.77  2348.43
 
      300.000    700.00       .00       .00     -5.00   9300.00      7.45       .00 
    7.78     11.42      4.72   2189.13  2752.35
      300.000    700.00       .00       .00     -5.00   9300.00      7.82       .00 
    8.17     11.13      4.73   1966.21  2787.43
 
      301.000     50.00       .00       .00     -5.00   9300.00      7.40       .00 
    7.96     15.45      6.01   1547.96  2365.99
      301.000     50.00       .00       .00     -5.00   9300.00      7.80       .00 
    8.32     13.84      5.79   1607.09  2499.72
 
      302.000     24.00     25.00     22.00     -5.00   9300.00      7.44       .00 
    7.99     15.30      5.99   1553.05  2377.42
      302.000     24.00     25.00     22.00     -5.00   9300.00      7.83       .00 
    8.34     13.73      5.77   1611.59  2509.99
 
      303.000     90.00       .00       .00     -5.00   9300.00      7.59       .00 
    8.13     14.64      5.90   1576.47  2430.21
      303.000     90.00       .00       .00     -5.00   9300.00      7.96       .00 
    8.47     13.19      5.69   1633.62  2560.37
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      304.000    150.00     29.70     28.88     -5.00   9300.00      7.69       .00 
    8.22     14.25      5.85   1591.06  2463.26
      304.000    150.00     29.70     28.88     -5.00   9300.00      8.05       .00 
    8.55     12.91      5.65   1645.68  2588.09
 
      307.000    160.00       .00       .00     -5.00   9300.00      7.89       .00 
    8.49     15.21      6.21   1496.82  2384.63
      307.000    160.00       .00       .00     -5.00   9300.00      8.23       .00 
    8.80     13.92      6.03   1541.85  2492.61
 
      308.000     50.00     25.70     22.51     -5.00   9300.00      7.96       .00 
    8.55     14.95      6.18   1505.32  2404.91
      308.000     50.00     25.70     22.51     -5.00   9300.00      8.29       .00 
    8.85     13.72      6.00   1549.53  2511.18
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       SECNO     XLCH      ELTRD     ELLC      ELMIN       Q       CWSEL     CRIWS  
   EG       10*KS      VCH      AREA      .01K  
 
      309.000     50.00       .00       .00     -5.00   9300.00      8.18       .00 
    8.67     22.22      5.59   1662.21  1973.05
      309.000     50.00       .00       .00     -5.00   9300.00      8.50       .00 
    8.96     20.43      5.44   1710.71  2057.76
 
      310.000   1230.00       .00       .00     -5.00   9300.00     10.39       .00 
   10.72     12.83      4.63   2007.44  2596.55
      310.000   1230.00       .00       .00     -5.00   9300.00     10.57       .00 
   10.89     12.31      4.57   2036.35  2650.83
 
      310.100    530.00       .00       .00     -2.30   9300.00     10.82       .00 
   11.22      6.67      5.09   1828.30  3601.38
      310.100    530.00       .00       .00     -2.30   9300.00     10.98       .00 
   11.37      6.38      5.01   1857.19  3683.07
 
      310.200    200.00       .00       .00     -2.30   9300.00     10.96       .00 
   11.36      6.40      5.02   1854.32  3674.92
      310.200    200.00       .00       .00     -2.30   9300.00     11.12       .00 
   11.50      6.14      4.94   1882.12  3753.93
 
      310.300     60.00     16.00     15.00     -2.30   9300.00     10.98       .00 
   11.37      6.38      5.01   1856.67  3681.59
      310.300     60.00     16.00     15.00     -2.30   9300.00     11.13       .00 
   11.51      6.12      4.94   1884.37  3760.34
 
      310.400     80.00       .00       .00     -2.30   9300.00     11.03       .00 
   11.42      6.29      4.98   1865.87  3707.68
      310.400     80.00       .00       .00     -2.30   9300.00     11.18       .00 
   11.56      6.04      4.91   1893.23  3785.62
 
      310.500    245.00       .00       .00     -2.00   9300.00     11.28       .00 
   11.58      6.13      4.42   2104.17  3756.46
      310.500    245.00       .00       .00     -2.00   9300.00     11.42       .00 
   11.71      5.83      4.35   2138.45  3851.75
 
      310.600    230.00       .00       .00     -1.40   9300.00     11.33       .00 
   11.78      7.36      5.37   1731.72  3429.05
      310.600    230.00       .00       .00     -1.40   9300.00     11.47       .00 
   11.90      7.08      5.30   1754.71  3496.28
 

Page 18



bbpropfw.out
      310.700    210.00       .00       .00     -1.70   9300.00     11.52       .00 
   11.93      6.42      5.13   1813.59  3670.04
      310.700    210.00       .00       .00     -1.70   9300.00     11.65       .00 
   12.05      6.20      5.07   1835.63  3735.70
 
 *    310.800    190.00       .00       .00     -2.00   9300.00     11.35       .00 
   12.26     15.61      7.66   1214.86  2353.86
 *    310.800    190.00       .00       .00     -2.00   9300.00     11.48       .00 
   12.37     15.06      7.56   1230.43  2396.83
 
 *    313.000    110.00       .00       .00      -.90   5460.00     11.62       .00 
   12.54     91.76      7.95    785.93   570.00
 *    313.000    110.00       .00       .00      -.90   5460.00     11.63       .00 
   12.78    110.96      8.59    635.84   518.34
 
      314.000    102.00     26.40     25.00      -.90   5460.00     11.78       .00 
   12.64     83.38      7.70    815.45   597.96
      314.000    102.00     26.40     25.00      -.90   5460.00     11.87       .00 
   12.93     98.84      8.28    659.45   549.19
 
 *      4.000    550.00       .00       .00     -1.60   5460.00     13.06       .00 
   13.09      1.21      1.39   3974.03  4954.47
 *      4.000    550.00       .00       .00     -1.60   5460.00     13.42       .00 
   13.45      1.15      1.36   4004.41  5083.01
 
       41.000     10.00     25.00     22.00     -1.60   5460.00     13.07       .00 
   13.10      1.21      1.39   3974.85  4956.12
       41.000     10.00     25.00     22.00     -1.60   5460.00     13.42       .00 
   13.45      1.15      1.36   4005.13  5084.49
 
 *      5.000    250.00       .00       .00      -.80   5460.00     12.94       .00 
   13.39     29.78      5.86   1203.38  1000.45
 *      5.000    250.00       .00       .00      -.80   5460.00     13.14       .00 
   13.91     44.70      7.02    777.89   816.69
 
       51.000     35.00     21.90     21.00      -.80   5460.00     13.00       .00 
   13.44     28.98      5.80   1217.00  1014.31
       51.000     35.00     21.90     21.00      -.80   5460.00     13.28       .00 
   14.02     42.82      6.92    788.94   834.38
 
       52.000     50.00       .00       .00      -.80   5460.00     13.17       .00 
   13.58     26.70      5.64   1257.93  1056.57
 *     52.000     50.00       .00       .00      -.80   5460.00     13.91       .00 
   14.28     21.42      5.30   1272.92  1179.68
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       SECNO     XLCH      ELTRD     ELLC      ELMIN       Q       CWSEL     CRIWS  
   EG       10*KS      VCH      AREA      .01K  
 
        6.000   2500.00       .00       .00      1.70   5460.00     18.90       .00 
   19.31     20.16      5.42   1286.25  1216.13
        6.000   2500.00       .00       .00      1.70   5460.00     19.77       .00 
   20.40     28.10      6.38    855.28  1030.02
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 BERNARD BAYOU           

 SUMMARY PRINTOUT TABLE  150

       SECNO       Q       CWSEL    DIFWSP    DIFWSX    DIFKWS    TOPWID     XLCH  
 
         .800  14900.00      3.77       .00       .00       .00    811.05       .00
         .800  14900.00      4.77      1.00       .00      1.00    749.59       .00
 
 *       .900  14900.00      4.15       .00       .38       .00    746.83   7725.00
 *       .900  14900.00      5.06       .92       .29       .92    735.92   7725.00
 
 *      1.000  10200.00      4.34       .00       .19       .00    429.98   6175.00
 *      1.000  10200.00      5.22       .88       .15       .88    281.56   6175.00
 
 *      2.000  10200.00      4.24       .00      -.10       .00    138.03   2400.00
 *      2.000  10200.00      5.15       .92      -.06       .92    124.00   2400.00
 
        2.100   9300.00      5.02       .00       .78       .00    143.37     50.00
        2.100   9300.00      5.72       .70       .56       .70    124.00     50.00
 
        2.200   9300.00      5.22       .00       .20       .00    144.73     24.00
        2.200   9300.00      5.87       .65       .15       .65    149.17     24.00
 
        3.000   9300.00      5.67       .00       .45       .00    144.86     55.00
        3.000   9300.00      6.23       .56       .36       .56    135.90     55.00
 
        3.100   9300.00      5.81       .00       .14       .00    145.13     10.00
        3.100   9300.00      6.34       .54       .11       .54    146.22     10.00
 
        3.200   9300.00      6.18       .00       .38       .00    359.08    150.00
        3.200   9300.00      6.61       .43       .27       .43    130.00    150.00
 
      300.000   9300.00      7.45       .00      1.27       .00    334.07    700.00
      300.000   9300.00      7.82       .37      1.21       .37    217.89    700.00
 
      301.000   9300.00      7.40       .00      -.05       .00    149.61     50.00
      301.000   9300.00      7.80       .39      -.02       .39    151.18     50.00
 
      302.000   9300.00      7.44       .00       .03       .00    149.75     24.00
      302.000   9300.00      7.83       .39       .03       .39    151.30     24.00
 
      303.000   9300.00      7.59       .00       .16       .00    150.37     90.00
      303.000   9300.00      7.96       .37       .14       .37    151.88     90.00
 
      304.000   9300.00      7.69       .00       .10       .00    150.76    150.00
      304.000   9300.00      8.05       .36       .09       .36    152.20    150.00
 
      307.000   9300.00      7.89       .00       .20       .00    132.23    160.00
      307.000   9300.00      8.23       .34       .18       .34    133.08    160.00
 
      308.000   9300.00      7.96       .00       .06       .00    132.39     50.00
      308.000   9300.00      8.29       .33       .06       .33    133.22     50.00
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       SECNO       Q       CWSEL    DIFWSP    DIFWSX    DIFKWS    TOPWID     XLCH  
 
      309.000   9300.00      8.18       .00       .23       .00    152.15     50.00
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      309.000   9300.00      8.50       .32       .21       .32    153.41     50.00
 
      310.000   9300.00     10.39       .00      2.21       .00    160.88   1230.00
      310.000   9300.00     10.57       .18      2.07       .18    161.59   1230.00
 
      310.100   9300.00     10.82       .00       .43       .00    178.72    530.00
      310.100   9300.00     10.98       .16       .41       .16    179.68    530.00
 
      310.200   9300.00     10.96       .00       .15       .00    179.59    200.00
      310.200   9300.00     11.12       .15       .14       .15    180.51    200.00
 
      310.300   9300.00     10.98       .00       .01       .00    179.67     60.00
      310.300   9300.00     11.13       .15       .01       .15    180.59     60.00
 
      310.400   9300.00     11.03       .00       .06       .00    179.97     80.00
      310.400   9300.00     11.18       .15       .05       .15    180.88     80.00
 
      310.500   9300.00     11.28       .00       .24       .00    239.53    245.00
      310.500   9300.00     11.42       .14       .23       .14    240.15    245.00
 
      310.600   9300.00     11.33       .00       .05       .00    166.84    230.00
      310.600   9300.00     11.47       .14       .05       .14    167.44    230.00
 
      310.700   9300.00     11.52       .00       .19       .00    168.96    210.00
      310.700   9300.00     11.65       .13       .18       .13    169.52    210.00
 
 *    310.800   9300.00     11.35       .00      -.17       .00    116.80    190.00
 *    310.800   9300.00     11.48       .13      -.17       .13    117.30    190.00
 
 *    313.000   5460.00     11.62       .00       .28       .00    187.98    110.00
 *    313.000   5460.00     11.63       .01       .15       .01    100.00    110.00
 
      314.000   5460.00     11.78       .00       .16       .00    188.53    102.00
      314.000   5460.00     11.87       .09       .24       .09    100.00    102.00
 
 *      4.000   5460.00     13.06       .00      1.28       .00    358.12    550.00
 *      4.000   5460.00     13.42       .36      1.55       .36    330.00    550.00
 
       41.000   5460.00     13.07       .00       .00       .00    358.13     10.00
       41.000   5460.00     13.42       .36       .00       .36    330.00     10.00
 
 *      5.000   5460.00     12.94       .00      -.13       .00    233.12    250.00
 *      5.000   5460.00     13.14       .20      -.28       .20     80.00    250.00
 
       51.000   5460.00     13.00       .00       .06       .00    233.39     35.00
       51.000   5460.00     13.28       .28       .14       .28     80.00     35.00
 
       52.000   5460.00     13.17       .00       .18       .00    234.22     50.00
 *     52.000   5460.00     13.91       .74       .63       .74    180.00     50.00
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       SECNO       Q       CWSEL    DIFWSP    DIFWSX    DIFKWS    TOPWID     XLCH  
 
        6.000   5460.00     18.90       .00      5.72       .00    255.05   2500.00
        6.000   5460.00     19.77       .88      5.86       .88     60.00   2500.00
 
1
    09APR98      10:54:35                                                           
                              PAGE   20

Page 21



bbpropfw.out

  SUMMARY OF ERRORS AND SPECIAL NOTES

 WARNING SECNO=       .900  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=       .900  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
 WARNING SECNO=      1.000  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      1.000  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
 WARNING SECNO=      2.000  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      2.000  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
 WARNING SECNO=    310.800  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=    310.800  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
 WARNING SECNO=    313.000  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=    313.000  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
 WARNING SECNO=      4.000  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      4.000  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
 WARNING SECNO=      5.000  PROFILE=  1  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 WARNING SECNO=      5.000  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
 WARNING SECNO=     52.000  PROFILE=  2  CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
 
1
    09APR98      10:54:35                                                           
                              PAGE   21

 FLOODWAY DATA,   BERNARD BAYOU           
 PROFILE NO.  2

              ------- FLOODWAY -------      WATER SURFACE ELEVATION
   STATION    WIDTH    SECTION    MEAN      WITH    WITHOUT  DIFFERENCE
                        AREA    VELOCITY  FLOODWAY  FLOODWAY 

       .800    750.      7464.     2.0        4.8       3.8      1.0
       .900    736.     11381.     1.3        5.0       4.1       .9
      1.000    282.      4459.     2.3        5.2       4.3       .9
      2.000    124.      1166.     8.7        5.1       4.2       .9
      2.100    124.      1236.     7.5        5.7       5.0       .7
      2.200    149.      1301.     7.1        5.9       5.2       .7
      3.000    136.      1441.     6.5        6.3       5.7       .6
      3.100    146.      1465.     6.3        6.3       5.8       .5
      3.200    130.      1482.     6.3        6.6       6.2       .4
    300.000    218.      1966.     4.7        7.9       7.5       .4
    301.000    151.      1607.     5.8        7.8       7.4       .4
    302.000    151.      1612.     5.8        7.8       7.4       .4
    303.000    152.      1634.     5.7        8.0       7.6       .4
    304.000    152.      1646.     5.7        8.1       7.7       .4
    307.000    133.      1542.     6.0        8.2       7.9       .3
    308.000    133.      1550.     6.0        8.3       8.0       .3
    309.000    153.      1711.     5.4        8.5       8.2       .3
    310.000    162.      2036.     4.6       10.6      10.4       .2
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    310.100    180.      1857.     5.0       11.0      10.8       .2
    310.200    181.      1882.     4.9       11.2      11.0       .2
    310.300    181.      1884.     4.9       11.2      11.0       .2
    310.400    181.      1893.     4.9       11.2      11.0       .2
    310.500    240.      2138.     4.3       11.4      11.3       .1
    310.600    167.      1755.     5.3       11.4      11.3       .1
    310.700    170.      1836.     5.1       11.6      11.5       .1
    310.800    117.      1230.     7.6       11.4      11.3       .1
    313.000    100.       636.     8.6       11.6      11.6       .0
    314.000    100.       659.     8.3       11.9      11.8       .1
      4.000    330.      4004.     1.4       13.5      13.1       .4
     41.000    330.      4005.     1.4       13.5      13.1       .4
      5.000     80.       778.     7.0       13.1      12.9       .2
     51.000     80.       789.     6.9       13.3      13.0       .3
     52.000    180.      1273.     4.3       13.9      13.2       .7
      6.000     60.       855.     6.4       19.8      18.9       .9
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APPENDIX B 
DATA FILES ONLY – DUPLICATE EFFECTIVE, CORRECTED EFFECTED AND 

POST-PROPOSED HYDRAULIC MODELS 



APPENDIX C 
ANNOTATED FIRM PANEL 
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APPENDIX D 
ANNTATED FLOODWAY DATA TABLE 

  





APPENDIX E 
CROSS-SECTION PLOTS FOR ADDITIONAL CROSS-SECTIONS 
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APPENDIX F 
CERTIFIED PLANIMETRIC (BOUNDARY SURVEY) 

  











APPENDIX G 
HARD COPIES OF ALL OUTPUT FILES 

  



  

HEC-RAS  Plan: CorEffFloodway   River: Bernard Bayou   Reach: Bernard Bayou
Reach River Sta W.S. Elev Prof Delta WS E.G. Elev Top Wdth Act Q Left Q Channel Q Right Enc Sta L Ch Sta L Ch Sta R Enc Sta R

(ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft) (ft) (ft) (ft)
Bernard Bayou 5       5.02 6.04 124.00 9300.00 626.00 750.00
Bernard Bayou 5       5.74 0.72 6.61 124.00 9300.00 626.00 626.00 750.00 750.00

Bernard Bayou 4       4.26 5.70 138.19 18.01 10179.09 2.90 626.00 750.00
Bernard Bayou 4       5.17 0.91 6.36 124.00 10200.00 626.00 626.00 750.00 750.00

Bernard Bayou 3       4.36 4.45 432.79 21.56 10178.44 300.00 583.00
Bernard Bayou 3       5.24 0.88 5.32 281.60 10200.00 300.00 300.00 583.00 583.00

Bernard Bayou 2.7     4.28 4.35 345.34 10200.00 167.00 514.80
Bernard Bayou 2.7     5.17 0.89 5.24 347.43 10200.00 167.00 167.00 514.80 514.80

Bernard Bayou 2.5     4.23 4.28 454.31 1.34 10198.66 207.10 655.15
Bernard Bayou 2.5     5.14 0.90 5.18 447.60 10200.00 207.10 207.10 655.15 655.15

Bernard Bayou 2.45    4.22 4.27 410.71 10188.83 11.17 180.04 562.30
Bernard Bayou 2.45    5.13 0.90 5.17 379.32 10200.00 180.04 180.04 562.30 562.30

Bernard Bayou 2.44    4.21 4.26 381.85 10200.00 149.31 535.11
Bernard Bayou 2.44    5.11 0.91 5.16 382.69 10200.00 149.31 149.31 535.11 535.11

Bernard Bayou 2.36    4.21 4.23 652.45 10200.00 0.00 114.60 775.69
Bernard Bayou 2.36    5.11 0.91 5.14 661.09 10200.00 114.60 114.60 775.69 775.69

Bernard Bayou 2.35    4.19 4.22 685.30 26.31 10173.43 0.25 149.25 745.40
Bernard Bayou 2.35    5.10 0.91 5.13 596.15 10200.00 149.25 149.25 745.40 745.40

Bernard Bayou 2.3     4.17 4.21 476.63 10200.00 84.75 570.61
Bernard Bayou 2.3     5.08 0.91 5.12 481.23 10200.00 84.75 84.75 570.61 570.61

Bernard Bayou 2       4.15 4.18 746.84 14899.41 0.59 2450.00 3193.00
Bernard Bayou 2       5.07 0.92 5.09 735.89 14900.00 2450.00 2450.00 3193.00 3193.00

Bernard Bayou 1       3.77 3.85 811.05 14898.06 1.94 2061.00 2811.00
Bernard Bayou 1       4.77 1.00 4.83 749.59 14900.00 2061.00 2061.00 2811.00 2811.00



  

HEC-RAS  Plan: PropFloodway   River: Bernard Bayou   Reach: Bernard Bayou
Reach River Sta W.S. Elev Prof Delta WS E.G. Elev Top Wdth Act Q Left Q Channel Q Right Enc Sta L Ch Sta L Ch Sta R Enc Sta R

(ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft) (ft) (ft) (ft)
Bernard Bayou 5       5.02 6.04 124.00 9300.00 626.00 750.00
Bernard Bayou 5       5.74 0.72 6.61 124.00 9300.00 626.00 626.00 750.00 750.00

Bernard Bayou 4       4.26 5.70 138.19 18.01 10179.09 2.90 626.00 750.00
Bernard Bayou 4       5.17 0.91 6.36 124.00 10200.00 626.00 626.00 750.00 750.00

Bernard Bayou 3       4.36 4.45 432.78 21.56 10178.44 300.00 583.00
Bernard Bayou 3       5.24 0.88 5.32 281.60 10200.00 300.00 300.00 583.00 583.00

Bernard Bayou 2.7     4.28 4.35 345.34 10200.00 167.00 514.80
Bernard Bayou 2.7     5.17 0.89 5.24 347.43 10200.00 167.00 167.00 514.80 514.80

Bernard Bayou 2.5     4.23 4.28 454.31 1.34 10198.66 207.10 655.15
Bernard Bayou 2.5     5.14 0.90 5.18 447.60 10200.00 207.10 207.10 655.15 655.15

Bernard Bayou 2.45    4.22 4.27 383.85 10197.11 2.89 180.04 562.30
Bernard Bayou 2.45    5.13 0.90 5.17 379.32 10200.00 180.04 180.04 562.30 562.30

Bernard Bayou 2.44    4.21 4.26 381.85 10200.00 149.31 535.31
Bernard Bayou 2.44    5.11 0.91 5.16 382.69 10200.00 149.31 149.31 535.31 535.11

Bernard Bayou 2.36    4.21 4.23 652.45 10200.00 0.00 114.60 775.69
Bernard Bayou 2.36    5.11 0.91 5.14 661.09 10200.00 114.60 114.60 775.69 775.69

Bernard Bayou 2.35    4.19 4.22 690.30 26.30 10166.48 7.22 149.25 745.40
Bernard Bayou 2.35    5.10 0.91 5.13 596.15 10200.00 149.25 149.25 745.40 745.40

Bernard Bayou 2.3     4.17 4.21 476.63 10200.00 84.75 570.61
Bernard Bayou 2.3     5.08 0.91 5.12 481.23 10200.00 84.75 84.75 570.61 570.61

Bernard Bayou 2       4.15 4.18 746.84 14899.41 0.59 2450.00 3193.00
Bernard Bayou 2       5.07 0.92 5.09 735.89 14900.00 2450.00 2450.00 3193.00 3193.00

Bernard Bayou 1       3.77 3.85 811.05 14898.06 1.94 2061.00 2811.00
Bernard Bayou 1       4.77 1.00 4.83 749.59 14900.00 2061.00 2061.00 2811.00 2811.00



APPENDIX H 
CERTIFIED WORKMAP BY DEWBERRY 
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1.0 Narrative 

1.1 Project Overview 

Dewberry has been requested to evaluate alternatives which would mitigate impacts associated with fill 

on the left overbank of Turkey creek just upstream of Bernard Bayou and a small portion of fill in the 

stream bed of Turkey Creek.  The goal of the study is to find a viable alternative resulting in a no-rise.  

The no-rise study will be based on the (preliminary) Effective Flood Insurance Study (FIS) to the degree 

possible.  Turkey Creek does not have an effective hydraulic model on file, but its modeling parameters 

(Manning’s N range, effective cross section locations, and hydrology) are available in the (preliminary) 

Effective FIS dated November 15, 2007.  The map number of interest is 28047C0262G and is on panel 

262.     

Several alternatives were evaluated to achieve the desired no-rise.  The selected alternative was a 

concrete lined bypass channel with a 66 ft bottom width, 3:1 side slopes and a 2 to 4 ft depth 

(depending on existing grade tie location) to allow increased flow capacity for higher recurrence interval 

flows. 

1.2 Site Description 

The project area can be seen in Figure 1:  Project Site – Turkey Creek, City of Gulfport, MS.  The project 

site is located on the left overbank looking downstream and is bound by Washington Avenue on the 

upstream side and Bernard Bayou on the downstream side.   

2.0 Data Acquisition 

A data request was made for the effective information available for Turkey Creek.  Unfortunately, no 

effective hydraulic model was found on file.  As a result, the published FIS information was used to 

recreate a duplicate effective model and then it was updated to reflect existing conditions.   

The survey for this study was conducted by the Environmental Management Services, Inc (EMS).  The 

survey conducted by EMS includes but not limited to cross sections geometry survey, bridge survey, and 

topographic survey.  In addition, EMS provided Dewberry the digital terrain data which was generated 

by integrating the LiDAR data with the existing and proposed conditions site data.  

3.0 Data Analysis 

3.1 Hydrology 

There was no new hydrologic analysis performed for this study.  The discharges were obtained from the 

published FIS (‘Preliminary’ FIS dated Nov 15, 2007) information.  The discharge values used in the 

hydraulic model for this study are indicated in Table 1. 
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Figure 1: Proposed Bypass channel in Turkey Creek 
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Table 1: Discharges used in the study (from ‘Preliminary’ FIS dated Nov 15, 2007) 

Flooding Source and 
Location 

Drainage 
Area (sq. 
mi.) Peak Discharges (cfs) 

    10-percent 2-percent 1-percent 0.2-percent 

TURKEY CREEK           

At Washington Street 28.2 2,700 3,850 5,800 8,600 

3.2 Hydraulics 

Published Data 

The published data consists of data contained in the Flood Insurance Study (FIS) for Harrison County, 

Mississippi which shows a ‘Preliminary’ FIS date of Nov 15, 2007 and FIRM panel number 262.  

Effective Model 

The Effective model was not available from FEMA.  However, by using effective cross section locations of 

cross sections A and B as represented on FIRM panel 262 and other modeling parameters outlined in the 

FIS a duplicate effective model was able to be created.  The model was run for 10, 50, 100, and 500 year 

flood event, as well as for 100-year floodway.  A normal depth slope was selected for the downstream 

boundary condition.   Similarly, the encroachment stationing and widths for the cross sections were 

obtained from the FIRM panel.   

3.2.1 Duplicate Effective Model 

The duplicate effective model is the reproduction of the effective hydraulic model used in the effective 

FIS and its creation was outlined in the effective model section.   

3.2.2 Corrected Effective / Existing Conditions Model  

This model is one that revises the duplicate effective model to reflect site-specific existing conditions by 

adding new cross sections in the area of the proposed development without the proposed development 

in place.  The existing conditions model also allows the modeler to input any structures or features that 

were missing from the effective model.  The following changes were made to the Duplicate Effective 

model thus creating the Corrected Effective Model: 

 All cross sections downstream of effective cross section B (existing conditions cross section 

6087) were removed and replaced with newly aligned cross sections to represent the existing 

topology and allow for comparison once the proposed conditions model is developed.    

 The Washington Avenue Bridge was added to the model since it was omitted from the effective 

 The Manning’ n values were put in the newly added cross sections based on survey photos and 

aerials.  All the Manning’s n values in the model are within the range specified in the FIS 

(channel-0.035 to 0.055, overbanks-0.06 to 0.1) 
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 The model was first run using the floodway encroachment stations obtained from the FIRM. 

However, adjustments to the encroachment stations were made to amend the surcharges 

outside the acceptable limits and to account for the ineffective flow areas around the existing 

bridge.   The cross sections where the encroachment stations were adjusted are:  557, 815, 

1575, 1766, 1978 and 2117.   

3.2.3 Proposed Conditions Model 

The proposed conditions model will modify the existing conditions models to reflect the proposed 

development using the new cross sections.  The following changes were made to the Corrected 

Effective/ Existing conditions model thus creating the Proposed Conditions Model: 

 The Corrected Effective/ Existing conditions cross sections was modified to reflect the proposed 

fill conditions on site. 

 The bypass channel to allow increased flow capacity for higher flows was placed just 

downstream of cross section 1766 that intersects cross sections 1575, 815, and 557.  The 

channel dimensions for the bypass channel are represented in Table 2 below.   

 Adjustments were made to the floodway encroachment stations from the corrected effective 

conditions model to amend the floodway surcharges outside the acceptable limits and to take 

into account the bypass channel. The cross sections where the encroachment stations were 

adjusted are:  557, 815, 1575, 1766, and 2298.  

 Manning’s n values on the overbanks have been changed to 0.013 in the area of proposed 

concrete bypass channel. 

 

Table 2: Bypass Channel Dimensions    

Stations 

Invert 
Elev. Side Slope  

Channel 
Depth Bypass Channel 

(ft) (ft/ft)  (ft) 
Bottom 

Width (ft) 
Top Width 

(ft) 

557 3.79 3:1 3 66 84 

815 3.9 3:1 2.5 66 81 

1575 4.15 3:1 2.5 66 81 

4.0 Model Results  

A comparison of the corrected effective and the proposed conditions model was made and the results 

are shown in Table 3.  The 100 year proposed water surface elevations decreased when compared with 

the corrected effective water surface elevations at all cross sections.  The smallest decrease being that 

of 0.04 ft at cross section 6087 and the maximum decrease is of 0.37 ft at cross section 1766. Floodway 

widths increased from the corrected effective model at some cross sections as indicated in Table 4.  The 

floodway encroachment stations were revised from the corrected effective conditions model to place 
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the bypass channel inside the floodway and to amend the surcharges which were outside the acceptable 

limits. 

Table 3: Hydraulic Modeling Results (HEC-RAS 4.0) -100 Year Data 

Vertical Datum: NAVD 88 

  Proposed 
Proposed-
Corrected Duplicate Corrected 

River 
Station 

W.S. ELEV 
(ft) 

River 
Station 

W.S. ELEV 
(ft) 

River 
Station 

W.S. ELEV 
(ft) 

W.S. ELEV 
(ft) 

5952 9.02 6087 11 6087 10.96 -0.04 

    5008 10.7 5008 10.65 -0.05 

    4167 9.84 4167 9.78 -0.06 

    2734 8.69 2734 8.59 -0.1 

    2298 8.39 2298 8.27 -0.12 

2023 6.26 2117 7.93 2117 7.8 -0.13 

    2076 Bridge 2076 Bridge   

    1978 7.04 1978 6.87 -0.17 

    1766 7.03 1766 6.66 -0.37 

    1575 7.04 1575 6.83 -0.21 

    815 6.6 815 6.41 -0.19 

    557 6.28 557 6.08 -0.2 
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Table 4: Hydraulic Modeling Results-Floodway Data 

Duplicate Corrected Proposed Proposed-Corrected 

River 
Station 

Enc 
Station 

L (ft) 

Enc 
Station 
R (ft) 

Top 
Width 

(ft) 
River 

Station 

Enc 
Station 

L (ft) 

Enc 
Station 
R (ft) 

Top 
Width 

(ft) 
River 

Station 

Enc 
Station 

L (ft) 

Enc 
Station 
R (ft) 

Top 
Width 

(ft) 

Enc 
Station 

L (ft) 

Enc 
Station 
R (ft) 

Top 
Width 

(ft) 

5952 2152 2600 448 6087 2152 2600 448 6087 2152 2600 448 0 0 0 

        5008 1800 2167 367 5008 1800 2167 367 0 0 0 

        4167 1823 2046 223 4167 1823 2046 223 0 0 0 

        2734 1869 2291 423 2734 1869 2291 423 0 0 0 

        2298 2022 2346 324 2298 1950 2518 568 -72 172 244 

2023 2300 2624 324 2117 2298 2485 186 2117 2298 2485 186 0 0 0 

        2076 Bridge     2076 Bridge           

        1978 2298 2407 109 1978 2298 2407 109 0 0 0 

        1766 2312 2603 291 1766 2238 2603 364 -74 0 73 

        1575 2333 2577 244 1575 2288.8 2558 258 -44.24 -19 14 

        815 2631 3166 535 815 2330 3166 831 -301 0 296 

        557 2930 3143 213 557 2386 3143 747 -544 0 534 
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4.1 Alternative Analysis  

There are three alternatives that were evaluated in addition to the selected 66 ft bottom width concrete 

lined bypass channel.  The alternatives studied included the following:  

1. Minimum sized concrete lined bypass channel 

2. Maximum sized concrete lined bypass channel  

3. Regional flood storage facility  

The minimum sized bypass channel was a 48 ft top width concrete lined channel with deeper inverts 

that resulted in a no-rise.  This alternative meet the criteria of mitigating the impacts of the fill 

associated with the project.  However, it was discarded due to a desire to do more than just the 

minimum required.   

The maximum sized bypass channel resulted in minor flood reduction benefit for a neighborhood of 

interest upstream.  Due to the minor flood reduction benefit, added costs, and the fact that storm surge 

flooding actually controls this area, this alternative was discarded 

A regional flood storage facility could provide flood stage reduction benefit for the entire area while 

providing a recreational facility for use during non-flood flows.  However, benefits of this alternative 

exceed the needs of this project and the cost of this facility will likely require third party funding and 

community participation. 

The bypass channel inverts were raised due to tidal concerns and a top width increase of 25% was added 

to the minimum bypass channel alternative and the results were evaluated.  Ultimately this 66 ft bottom 

width channel was the selected alternative to mitigate project impacts.   

5.0 Conclusion 

The construction of the floodwater spillway from Turkey Creek to Bernard Bayou mitigates what would 

be considered adverse impacts due to the placement of fill in the 1% annual chance floodplain for site 

remediation activities.  The placement of fill and then construction of the floodwater spillway allows for 

the placement of fill for site remediation activities without adversely affecting the 1% annual chance 

storm event water surface elevations.   

It should be noted that the floodway was first modified in the corrected effective model to match the 

DFIRM and to show the constriction at the roadway.  The floodway was further modified during the 

proposed conditions run to include the floodwater spillway and eliminate a negative surcharge 

upstream of the roadway.   

The annotated FIRM shows the changes to the floodway and the riverine floodplain mapping.  Please 

note that currently storm surge from the ocean controls flooding in this area and not the riverine 

floodplains as shown on the annotated FIRM.  The floodway would be the only boundary revised on the 

FIRM.   
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It is recommended that a LOMR be completed to reflect the change in floodway at the time of project 

completion and that this study be kept on file as the no-rise study associated with the project so that 

the local community has record of this investigation.   

Appendix 7 contains the Base Flood Elevation “No-Rise” Engineering Certification as required by FEMA 

for this case. 
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ANNOTATED FIRM MAP 
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APPENDIX 4 
ANNOTATED FIS DATA 
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APPENDIX 5 
CORRECTED EFFECTIVE VERSUS PORPOSED BYPASS  

(PROFILES AND CROSS SECTIONS) 
  



 
 
 
 
 

 
Figure 2: Corrected Effective versus Proposed Bypass (100-yr profile) 

 

 
Figure 3: XS 557- Corrected Effective versus Proposed Bypass  

 

0 1000 2000 3000 4000 5000 6000
-25

-20

-15

-10

-5

0

5

10

15

Turkey Creek       Plan:     1) Prop_Bypass    8/9/2011     2) Corr    8/9/2011 

Main Channel Distance (ft)

E
le

va
tio

n
 (

ft)

Lege nd

WS  100 - Corr

WS  100 - Prop_Bypass

Ground

Ground

Turkey_Creek Turcky_Creek

0 1000 2000 3000 4000 5000 6000 7000
-10

-5

0

5

10

15

20

25

Turkey Creek       Plan:     1) Prop_Bypass        2) Corr    
  

Stati on (ft)

E
le

va
tio

n 
(ft

)

Legend

EG 100 - Corr

EG 100 - Prop_Bypass

WS 100 - Corr

WS 100 - Prop_Bypass

Cri t 100 - Prop_Bypass

Cri t 100 - Corr

- Corr

Ground - Corr

Bank Sta - Corr

- Prop_Bypass

Ground - Prop_Bypass

Bank Sta - Prop_Bypass



 
Figure 4: XS 815- Corrected Effective versus Proposed Bypass  

 

 
Figure 5: XS 1575- Corrected Effective versus Proposed Bypass  
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Figure 6: XS 1766- Corrected Effective versus Proposed Bypass  

 

 
Figure 7: XS 1978- Corrected Effective versus Proposed Bypass  
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Figure 8: XS 2117- Corrected Effective versus Proposed Bypass  

 

 
Figure 9: XS 2298- Corrected Effective versus Proposed Bypass  
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Figure 10: XS 2734- Corrected Effective versus Proposed Bypass  

 

 
Figure 11: XS 4167- Corrected Effective versus Proposed Bypass  
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Figure 12: XS 5008- Corrected Effective versus Proposed Bypass  

 

 
Figure 13: XS 6087- Corrected Effective versus Proposed Bypass  
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APPENDIX 6 
DATA FILES ONLY – HYDRAULIC MODELS 



APPENDIX 7 
ENGINEERING CERTIFICATION 

 



  

  

BASE FLOOD ELEVATION "NO-RISE" CERTIFICATION 
 

This document is to certify that I am a duly qualified engineer licensed to practice in the State of  

Mississippi.  It is to further certify that the attached technical data supports the fact that the 

Cavenham Forest Industries, LLC project will not impact the base flood elevations on 

Turkey Creek at published cross sections in the Flood Insurance Study for, City of Gulfport,  

dated September 12, 2011 and will not impact the base flood elevations at the unpublished 

cross-sections in the area of the proposed development. 

 
 

  
Michael A. Hanson, P.E., LEED AP BD+C  

 Name 

 
Senior Associate 

 Title 

 
Dewberry & Davis, Inc. of Mississippi 

 
8401 Arlington Blvd. 
Fairfax, VA, 22031 

SEAL, SIGNATURE AND DATE  Address 

 
 
 
 

FOR COMMUNITY USE ONLY:     

Community Approval     

  Approved  Disapproved 
 

      
 

 
 

      

Community Official’s Name  Community Official’s Signature  Title 

 

 

 

 



 

  

 
APPENDIX I 

Floodwater Spillway Design 
Dewberry & Davis, Inc. of Mississippi 
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